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DR =a 7T, EREY 2 —A%EFE WD Python £ Y X7V XET7 7V r— a VITHEDIAALLD L
W C/Ct++ TurI=HHTES APL IZOW TR TWE T, extending-index IFLIREY 2 —L %2 EF RO
—RIRE D T2 IOV TEHABRLTWETH, API OFMETIFHEALTVARVWDT, ZOFFa XY bHF

FlEickh £95,







ONE

L ®HIC

Python O 7 7V 5 —>a>vr7/urI~<HA4 &7 2 —X (Application Programmer’s Interface, APT) I,
Python £ X 7V RIZHTBHARLNALTDT7 7R ZAFERE CR C++ o7 r o< i gL tuvnxd, =
D APLI3#E C++ 26 b2 AU LS ICHHATE 20 TTH, BRRFFEOHIZT 57012 Python/C APT &
HOFONTVET, WAWICER 2 Z2OHNA S, Python/C API SHWVWSLNE T, k. REEAZRD i
BREZ a—IL (extension module) . FT7%HH Python £ ¥ &7V Z&iiiks 2 C THEINLEY 2 — L %Z5b
T3, WO HNTT, HBUX. X hKHEAR Y 7V 7 —2 2 VAT Python 2#KEZE (component) ¥ L TH
MAT2L0W5HNTT; 2727 =y 27i&k —RINTIEZT 7V r—2 a3 A0 Python DDIAAL (embedding)
RPN E T,

JEIRE Y 2 — VOERI LN D2 D T W at 2T, 7 F5|#F (cookbook)” V727 70 —F T & { HB
TEET, FE2HAEEITHIMELTLNEY AL WL O0HD xS, —hH, 7TV r—> arAD
Python OHiAAIL, Python 23 TE T LBV HTONTEE LD, IHIREY 2 —LOIERICEENR S
LT,

%< @ API B¥&. Python OIDIAARTH 2 DILIRTH 2 0ICElH S FTHRILE FT; i3V A, Python 2%
AATVBIEEAEDT Y r—>a vid, FARICBEOINREY 2 — VBT 2 0EPET 2 Z IR 5T
L5556, Python ZEICT 7V r— a VITHDAATAHBENHIREY 2 —LOEFEZFIFHLLR-TEH
KDFENEZLZEBVET,

1.1 J—70 >V J8%

CPython IZ&® % C a—FEEVTWAHEE, PEP 7 Oh 4 Ko 4 v e HE#IiEbRIIIUT BD EFEA
COHARFA4 0, a> Y Ea— bARO Python DN—2 g VICBRESEAINET, HEDOH — Fot—
TA4—DEY 2 —LTlE, FREWVOH Python IZa>y b Pa—1+§503 0 TRIFNUI. ZOBEE IS L
Z3HDH FEEA


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

Python/C API %f#i 5 7= a8k, B ABLUS I/ B2 TOEREA V70— FT 5. ITOfT:

#define PY_SSIZE_T_CLEAN
#include <Python.h>

Y —A2—RIZEEABR L FET, ZOITEERT % & A v X <stdio.h>, <string.h>, <errno.h>, <limits.
h>, <assert.h>, <stdlib.h> % (FIHTZHL) 1 > 7 L—FL X,

FAR: Python &, YRAT AR Ko TIEEANY XOEBERICHET L2587 oty HEREIT-o-TVWBED
T, Python.h ZW\WIFNDEHEAY XX D JAENICA V7 —F BRIEED FHA

Python.h %4 > Z)L— K3 BHIC, HIC PY_SSIZE_T_CLEAN %/EHKT 2 Z e BRI NE T, 2O~/ v
FUCOWVWTIE 5IBDBIREEDBE 2SR TSV,

Pythonh CEBENTVS, 2—FhbRA 3LHRT (Pythonh 234 ¥ 27 b— F LTV BEEEA » £ 02 i
R = F ) i BECFY Py £7203 _Py MM E$£3F, _Py THE 524013 Python EETHEMHEHT 2%
DDLHTT, IEIREY 2 — LOEFEE > TE R D TR A, BEERD X AN CETFHEADEELTINEH D
Ao

AR API 02 —H13, Py ®® Py THEA AU ERT 23— FZHNCHFWTIEIRD FEA. BrHa—F
PHONERELZE/ZD, FHED Python DN—Y a Y TRICAFIBEREIN T, 2—FDEWZa— Foal#f
MWzfEs < F5ARMRH D 5,

The header files are typically installed with Python. On Unix, these are located in the directories prefiz/
include/pythonversion/ and ezec_prefiz/include/pythonversion/, where prefix and exec_prefix
are defined by the corresponding parameters to Python’s configure script and version is '%d.%d' % sys.
version_info[:2]. On Windows, the headers are installed in prefiz/include, where prefix is the instal-

lation directory specified to the installer.

To include the headers, place both directories (if different) on your compiler’s search path for includes. Do
not place the parent directories on the search path and then use #include <pythonX.Y/Python.h>; this will
break on multi-platform builds since the platform independent headers under prefix include the platform

specific headers from exec_prefix.

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 £ 1EFLOIC
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1.3 EFa<o0

Python Oy X —7 7 A MZIIMEFZ <7 0P WL OPERINTVET, 2LDOvrmld, ZOBFRIIIDOE
25 (BlZIE. Py_RETURN_NONE) DELWCEBRNBH D ET, LD —Bkfbhdrizdsfio~rrnidzhs
DAY X =T 7 A NIERSINTOVET, L. TITERFIEINTVS LIFRD TEA,

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 TBE.

Py_ABS(x)
x OMOHMEZIR L £,

N—a v 3.3 TEM.

Py_MIN(z, y)
x &y OR/MEZIRL 5,

N—3 g v 3.3 TEM.

Py_MAX(z, )
x &y ORAMEZERLET,

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) HEARD member DY 4 X% NA FHATIRL 3,

1.3. EFRlz<o0O 5
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N—a v 3.6 Tl

Py_CHARMASK(C)
BIRESCT A, [-128, 127] 53 W0 [0, 255 OEFIOEHTRFAUIRD A, COTr HIE BEHL
NEZCF¥y ALz BRLET,

Py_GETENV(s)
getenv (s) I TWVWETH, av Y FF7 4 VT -ENEINLESE (DF D Py_IgnoreEnvironmentFlag
HEE SN HE) NULL iR L £ 5,

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.

T 7ar s 58Ty

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

N—ar 3.8 TEHE: MSVC K- rhEMEINE LT,

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.

VN> =E7 0 N /MG

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

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

PyDoc_STR(str)

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

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

6 £ 1EFLOIC
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IV N7 i= 870 N | G

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

};

1.4 T2z k. BELUERAVV L

Python/C API Bd#d. PyObjectx Bl —oOM L D5 RY EZ2Hb %5, ZoRI. EED Python + 7
Pz MeRBT BREH (opaque) BT —XBANDKRA ¥ X T, Python Fifld. £TD Python A 7Y =«
7 MEIFE AEDRR (FIZXARA. RAa—FHH| (scope rule), FIEIEL) TRV E T, FLAEET
@ Python A 7Y =2 hMdk —7 (heap) LICEDPNET: ZDX®, PyObject BDA 7Y =7 MI. BERELRE
(automatic) & UTHEHVFIIE (static) £ LTHEFTEEVA, Pylbjects RIDKA VR EMDAESZTTEE
T, ME—DfIME, AT 27 b T AT I 2 7 MEIXE VRN (deallocate) LTIERSRVWDT, @#HEIX
EFIVECIR D PyTypelbject A7 =27 MIZL T,

2T Python A 7Y =27 MZld (Python BEHITT 5) B (type) L ZWA TV >+ (reference count) H3dH D %
o HE2AT7T 27 ORI, ZOXTI 7 WAL OMBOF T 27 v (BRI, VA M, Z-VE
B Y ZOMBEICOVTIE types THHALTWET) Z2IRELE T, X<AISATVREIZOWTIE,
BARIZUPFELT, 547227 VBRZORPE S p#ARLET; Hl 21X, PyList_Check(a) &, a T
RENIATY 27 23 Python YR MDD & (h0oZ2D e ZICRD) BEZRLE TS,

1.41 2RAV >V ~E

The reference count is important because today’s computers have a finite (and often severely limited) memory
size; it counts how many different places there are that have a strong reference to an object. Such a place
could be another object, or a global (or static) C variable, or a local variable in some C function. When the
last strong reference to an object is released (i.e. its reference count becomes zero), the object is deallocated.
If it contains references to other objects, those references are released. Those other objects may be deallocated
in turn, if there are no more references to them, and so on. (There’s an obvious problem with objects that

reference each other here; for now, the solution is ”don’t do that.”)

Reference counts are always manipulated explicitly. The normal way is to use the macro Py_INCREF() to
take a new reference to an object (i.e. increment its reference count by one), and Py_DECREF() to release
that reference (i.e. decrement the reference count by one). The Py_DECREF() macro is considerably more
complex than the incref one, since it must check whether the reference count becomes zero and then cause
the object’s deallocator to be called. The deallocator is a function pointer contained in the object’s type
structure. The type-specific deallocator takes care of releasing references for other objects contained in the

object if this is a compound object type, such as a list, as well as performing any additional finalization that’s

14, TV BEIUEBRAIVH 7
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needed. There’s no chance that the reference count can overflow; at least as many bits are used to hold the
reference count as there are distinct memory locations in virtual memory (assuming sizeof (Py_ssize_t)

>= sizeof (void*)). Thus, the reference count increment is a simple operation.

It is not necessary to hold a strong reference (i.e. increment the reference count) for every local variable that
contains a pointer to an object. In theory, the object’s reference count goes up by one when the variable is
made to point to it and it goes down by one when the variable goes out of scope. However, these two cancel
each other out, so at the end the reference count hasn’t changed. The only real reason to use the reference
count is to prevent the object from being deallocated as long as our variable is pointing to it. If we know
that there is at least one other reference to the object that lives at least as long as our variable, there is no
need to take a new strong reference (i.e. increment the reference count) temporarily. An important situation
where this arises is in objects that are passed as arguments to C functions in an extension module that are
called from Python; the call mechanism guarantees to hold a reference to every argument for the duration

of the call.

However, a common pitfall is to extract an object from a list and hold on to it for a while without taking
a new reference. Some other operation might conceivably remove the object from the list, releasing that
reference, and possibly deallocating it. The real danger is that innocent-looking operations may invoke
arbitrary Python code which could do this; there is a code path which allows control to flow back to the

user from a Py_DECREF (), so almost any operation is potentially dangerous.

A safe approach is to always use the generic operations (functions whose name begins with PyObject_,
PyNumber_, PySequence_ or PyMapping_). These operations always create a new strong reference (i.e.
increment the reference count) of the object they return. This leaves the caller with the responsibility to

call Py_DECREF () when they are done with the result; this soon becomes second nature.

BRAT Y ~OFH

The reference count behavior of functions in the Python/C API is best explained in terms of ownership
of references. Ownership pertains to references, never to objects (objects are not owned: they are always
shared). "Owning a reference” means being responsible for calling Py  DECREF on it when the reference
is no longer needed. Ownership can also be transferred, meaning that the code that receives ownership of
the reference then becomes responsible for eventually releasing it by calling Py DECREF () or Py_XDECREF ()
when it’s no longer needed---or passing on this responsibility (usually to its caller). When a function passes
ownership of a reference on to its caller, the caller is said to receive a new reference. When no ownership is

transferred, the caller is said to borrow the reference. Nothing needs to be done for a borrowed reference.

WIS, BABEEIERI LT, H34 7Y 22 FAOBREESH X5 EEICIETIICIE, —o oA B
FTV s L ADBIRE BAMB (steal) BAL. Z5THRVEASH D £7, BRERD vk, MRS EE
WLk =12, BROFEESZOMBICK > L IRE L. BEROILSH LTI ZFTERED 5 B2 w5 2
<7,

SR BAMBBEIIFZEALDD FRA; ISt LTELHISEAT WS DIE. PyList_SetItem() ¥

(=]

£ 1EFLOIC
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PyTuple_SetItem() T, INHEY =7 Y RARKANZERIINT 2SR BAMD T (LHrL, BEHREOA
DX TNARY A POBRIIEAID FHA, ZhHOBEIE. VA MRX T LOHFICH7ZIHER I Nt 7
Vb EANTOLBORENLRBZEZ A2 LT T30, ZREBAMS X5 CHKFTFEINTVET; iz
E. (1, 2, "three") LWHXTNVEEMT 23— FEMUTOXSIRDET (L) DR ITHMNLED Z L I3w
NTEBEET; boL SVEEHLHRTRLED):

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 ZC. PyLong_FromLong () 3HLWBHZIR L. F<IC PyTuple_SetItem() KHENF T, ZRIPEEN
FBbZDATY =7 b A LIWEEER. SRE TR IO RIS, Py_INCREF() ZRIHLTH 55—
DEWEMFL TR I W,

HIRAIZ, PyTuple_SetItem() WE X T NIfEE Y T 270D W—D HFIETT; X T VIEIEERRER T — X
B}z DT, PySequence_SetItem() % PyObject_SetItem() ZfE> ¥ LOBIEIIERINTLEVE T, HS
TRILVDEEANTWL DB D RS, PyTuple_SetItem() 72T LEX EH Ao

R, VA MIMEEANTNL a— N PyList_New() ¥ PyList_SetItem() TEIIE T,

Lo LEBICIE, 27000 2 M ZERL TEZ AN BRI, L0 L BRARIIFEACHEOERTA, KDL
MDD 288, Py BuildValue() D3H D IFL AL DEBERA T 27 27 +—~< v FXFH| format string
DIEIWCEINT C OfEPHAERTEET, AR, Lo fEoa—-r7ry 73 UTOXSCEERZS
NEF (L5—F x v 21 bEELTVET):

PyObject *tuple, *list;

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

It is much more common to use PyObject_SetItem() and friends with items whose references you are only
borrowing, like arguments that were passed in to the function you are writing. In that case, their behaviour
regarding references is much saner, since you don’t have to take a new reference just so you can give that
reference away ("have it be stolen”). For example, this function sets all items of a list (actually, any mutable

sequence) to a given item:

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

Py_ssize_t i, n;

n = PyObject_Length(target);

(KDR=D12% <)

14, TV BEIUEBRAIVH 9
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HIDR— % 5D E)

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

return -1;

}

Py_DECREF (index) ;
¥
return O;

B ORDEDHEIE, RIIDLEZD 9, FLALOBEICO VTR, ZREZEL T Z0Z IS
LITEMENZEDZ ZEMRRN—T, 247227 MIWT2ZEIRT X5 2L oK. ZRITHT S
FIAHEZFCHE LANCS 2 5, BHEMHETY: 2<0BaE, BRI 7Y 27 MEZ0DHT (on the fly)
RIS, O LAIME2Z2RIER S NA 7Y 27 MTT 22— 02T 2056 TT, ito T,
PyObject_GetItem() X PySequence_GetItem() DX 51T, A 7Y =7 MIHT 23S % K 5ILHDBEEII.
WICH B2 R L £ (MOH LADZROME#EICZD £7),

EHRELEDZ, EEORISHEOMEREZR T2 0%, YORBENIHIT»EICEE, v BFET LI
TY — BAEESE LED S8#D (BB E e LTHE LA 7Y 27 o) i3 COMEICIIEGRHD FEA!
o T, PyList_GetItem() Zffio TV A PANDERZGLHEIIE. ZROMAEIERD LA — 25, FL
HRZZFT VR D5 PySequence_GetItem() (KIHFH OB R FLIIEEZLE D ET) 2o TR H
T, BENLATI 7 MW T 222 HBET,

TR BE» 5752 A MR L TREROGRI 2B T 202 DL 5L THETF 222 R LEAITY,; —
Dl PyList_GetItem() ZffioTWT, b5 —DIX PySequence_GetItem() %o TWVWET,

long

sum_list(PyObject *list)

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

n = PyList_Size(list);
if (n < 0)
return -1; /* Not a list */
for (i = 0; i < n; i++) {
item = PyList_GetItem(list, i); /* Can't fail */
if (!PyLong_Check(item)) continue; /* Skip non-integers */
value = PyLong_AsLong(item) ;

TKDR=1Z%E <)

10 £ 1EFLOIC
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(AIDR=I 25 DfE X))

if (value == -1 && PyErr_Occurred())
/* Integer too big to fit im a C long, bail out */
return -1;

total += value;

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

fiz®d Python/C APT IZEBWTEERKH ZHFHOT = XBIP WL O0H D £7; 1FL A YT int, long, double,
BLU charx b\Wolz, B3 COF—XEITT, /2, Y 2a— A TRBLTVWAEBEFZET 2BICHVWS
NBENRT =T, FILWA TV 27 MUZBI 27— XEHEEZEAR LD, BEROELHA LD T 57
DIHEE R WL ODffio TVWE T, ZAHDANIONTIE, ZORIZMH S BEY v HICHHLTOEFT,

type Py_ssize_t
Part of the Stable ABI. A signed integral type such that sizeof (Py_ssize_t) == sizeof(size_t).
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C99 doesn’t define 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 #5

Python 7m 27 =<3, RED L7 —UHHAKEL & Z720F LB 2R S BEEH D T8 A; WL kh o 720
SHE. WHEHOFHE LIAL ZOFRCHLAL EWozBRIZ. My FLRLOA Y27 X @ % THENNIER
BLET, A VEXTVREEZ. ARy 7 L —ANy 7 ELETHIN 2 —FITHRE L EF,

EIAM, CTurI<wogE. LI —F =y ZIZEICHRINIITORIZED $¥ A, Python/C API O£ TO
BIRGE. BIRD F & 2 X > M CHIREICERBAD 2 WIR D BN 2 AT 2 AlREME DS D D £, —RIVAFEE LT, 5
BRI S0 s —I1#BT 5 &, BBIIHINZREL T, BBNICBT 22 ROMAMEZ R THEL, T7—
fE (error indicator) ZIRL ¥ 3, FFa XYy MIEIOATRVES, 2O 7 —(HIBEBORE DV EORIZ X 5T,
NULL 2 -1 OEE LR ET, WS DD DHEMTIE T - VRTE/BZRL, BEZI—%2RLET, TDDHT
DEOBIBTIIMAMER = 7 — 2 R E R oD HDVEVWRREDEZIEL7D T 2D T, PyErr_Occurred()
THRNICZ 7 =T A M 2T RER DD 3, ZHLDBHIHIFICHIRINIC FF 2 X MEEh x5,

BISLRF DIRFENEH (exception state) &, AL v FEAICHE S NRLEHEE (per-thread storage) WTHEI IR
F9 (ZOREEBIZ. ALy FEFEDORWT 7V —2 a2yl a— LR EEBEFRILTY), —D2D 2R
Ly FIZZo0REBO S 50 BISDBIEAE LU, ERFELTOWRWA, 2 D F5, B PyErr_Occurred ()
2S5 e, ZOREZRHARNLNTT: ZORBIIBIINDFE L BICZZ0INEA 72 = 7 MITHS 2SI
(borrowed reference) ZiE L. £ 95 TRWVE Z2iE NULL 2R L ¥ 3, BISVREBLRET 2BBIEIBZ<HD E
9. PyErr_SetString() b o b XLALNTWVS (B Ho bWHMED W) BISNZERE T 572D DR
T, PyErr_Clear () \ZHIFMRRETERZH LXK 2 BT,

TRZHIGLREFHRIE. 3 204 7Y =7 b FIHDEL, FINOMHE, ZLTFL—ANy 7 HHRDET (D
F7Y =2 bbb NULL ZRDEET), 245 DERIE. Python O sys.exc_info() DGR AU EKEZFS &
35 23wz, C & Python OFPSMREERITESFECTIED D £¥A: Python I8 26154472 = 7 M.
Python @ try ... except X CHROME L7124 7Y =7 b 2R T—TF. C LULORFIMREEIRIFERL S 2 DI,
EXNFIIMERE sys.exc_info() ZDMUCHELXT 2 X5 DEHS 5 Python DA ba—FRA VXY 2D
A4 N—TIEHET 2 £ T, HINPBEBROBTRIEL STV LIHETTY,

Python 1.5 2251, Python THE»hiza— FroHWMREERICT 7 X 524K LT, #RREATHWTR
Ly Fe—7R%A%IE sys.exc_info) IR > TWADTHERELTLZEW, ZORKIE Python o — FDHELT
ENTVEIRL Y FIZBI2HMREFRREZELET, /o0 2006 OFIMIRERERICN T 27 7 XFEIZ. W
77 B ERD (semantics) BNEE SN, H2HBDHINZHIET 5. ZOBKEZETL TS ALy FOM
SUREETHIR 2 R 17 L C. MEOCH LB BISVRREIE I ZHER 32 K 51Xk D E Lk, TOEHICL T, HEZSIC
RZ 2B BER > TV 305 FEEZTZ 2Tl RIS, FIAME - FTISBETW AT R
WELTVWET; £/, PL—ARNY IZHDRAR Y 7 7L —ATBHEINTVWEI ATV 227 PAUIRUIETREIZ
FHMEKOZTWDERLLTVET,

—RHIZIE Y LT, & 2B IO EIFCH L TS DEEZ 285 & &, U LIEDBED N 25X

12 B1EFLHIC
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HLUTORWHRHFARZ L TEZRSS, b LEH LTV, 2 ORISMREFERIZIF O H LN SR Ul D
FHA, MOHLITTOBMBIZA 7Y =7 P SROMAMEZ TN THEL, =7 —BEZEI R TIRD EEA
D, RENTHIN 2 RET 20 BODEFEA — ZARI L ZTIUE, oGRS NEN D OS2 LFE
FLTLEV, 27 —DFRZO DT 2HEERERERD ZLIThD £7,

FIAZE L TEIHNE. D sum_sequence() TRLTWET, BRICH., ZOHITIET I —2KH L7z
MESBEBET Z2HENDHD FXA. LTOBEBOHITIE. =7 -1 FT2RERICOVTRLTVWET, £
3. €5 LT Python TEL OPFEHPBOHLTDH S 57012, Ffi7s Python 2— FZ/RLE S

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

MRS T2a—F2 C CREICEVWEZHDTT:

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

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

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

goto error;

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

goto error;

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

goto error;

if (PyObject_SetItem(dict, key, incremented_item) < 0)

goto error;

KDR=212%i<)
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(AIDR=I 25 DfE X))

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 */

AL ZOHIE C T goto XZ2M5BEIDOAEETRLTVWETRA! ZofITIE. FFEDOHIIZUHET 272D
I\ PyErr_EzceptionMatches() B XU PyErr_Clear() X530 RLTVWET, £/, FrAHEEZR > T
WBBHET, fE2 NULL iZR 205 LARWD DRIETS72HIC Py XDECREF() 2 ¥ b RLTVWET
(BT "X DAV TWWS Z 2 IER L TL /2 X\, Py_DECREF() & NULL Z2fICH S bT 7T v a2l ¥
F)o ELLKENEEE 27013, FTAMZR OS2 T 270 DZ K% NULL THIHLS 2 Z L BEETT;
FRIC. DO DR ERZERT HBICEE -1 RK) THHHEL TBW T, REOBEBIFOH L TS £<
Wo 7253 DA 0 () ICREL 35

1.6 Python DE&HiAH

Python A > & 7V X OMDALZITI N (WDIRIGREY 2 — L DE ZFORM) AU T 2T R 5500
BHER X A7, Python 4 ¥ &2 7)) ZOYHHEAUE (initialization). £ L TEZ 5 < 134 T (finalization)
TT AVRTVZDIFEALE DA, 4 V&7V XDEFHERLIMEZ FE A

FARMN 7 AL 21T 5 BI%IE Py_Initialize() TFo, ZOBBER— FEADEI 2 —A0 bR T7—7
NEER L, 1B KR 5EY 2—)b builtins, __main__, BX U sys ZERLET, F/o, BV 2 —LRE X
(sys.path) OFIHHLHITVE T,

) ——

Py_Initialize() D TIE, 7 A7 U T+ ANOD5[$ Y A 7 (script argument list, sys.argv O Z &)
ERELEVTA. ZOE-DPRICEITEINS Python 2 — FHTRER S, Py Initialize() DB T
PySys_SetArgvEx(argc, argv, updatepath) ZFFOMH UTHI/RIVICERE LR TFHUIR D £H A,

FEAY DY RT ATIE (FHZ Unix & Windows (&, 23D TICRZDIEZL £ 329, Py_Initialize() &
EHED Python 4 ¥ &% 7V 2 ETHR OB T 2 HEEFERICEDWT, Python D5 4 7 F VA Python 4
YR T) RFATIRAD & O ASZATROD 2 L VWS RED FITEY 2 —MRBARZFHEALET, tDDIF D
BT, Yzla~wy RREE SR (BREEA# PATH) R D2 57 python WO HARIDFEIT7 7 A LDED
NTVBT4LZ FVDET 4 L7 MU SDOMNT, 1ib/pythonX. ¥ ¥ WS LEIDOTFT 4 L7 P RHELE T,

il 21X, Python FEfFHERD /usr/local/bin/python TROM -/ T2 ¥, Py Initialize() &F74 75V

14 B1EFLHIC
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%3 /usr/local/lib/pythonX.Y iICH Db DEREL 5, (FBITIE, TD R 74—y 7 (fallback)”
DI74 77 VAETHDHD, python ¥ PATH hIZIEWEGE b E S, ) = —3 PYTHONHOME Z&ET 5
ETZOEEZA— T4 FL7ZD, PYTHONPATH ZiRE L TEMD T 4 L 7 MV ZIFHEE Y 2 — URE KA DR
WHALZDTEET,

WOAARZRITD T TV r—2a YTl Py_Initialize() ZWFFOHT RIS Py_SetProgramName (file) ZM:UX
HZ e T, LElOMKREECEE T, ZOHDIABLT TV r—2 a y TOREIFMKA L LT PYTHONHOME T
FA—=NFTA4 RTE, FHEDEY 2 — LR SZADFNTIZLLAT & LT PYTHONPATH 2MFA I N2 D THEREL TL L
W, 7 N =2 a Y TEY 2 — URE AR ZERICHIEl L 720D 7% 6 MEIZ Py_GetPath (), Py_GetPrefiz(),
Py_GetEzecPrefiz (), B XU Py_GetProgramFullPath() OFEREZREEL RIFNUIRD FEA (ZhdiFLET
Modules/getpath.c TEZEINTWVET),

72 F12, Python ZHIHHLRIORREICS Y LWz e 3B D FF, BIZIE, 277V r— a Y TIEETERY]
PHRDRBL (start over) T3 (Py_Initialize() b 5 —EPYIHEEZ) ko Licwhd LAEEA,
BBV, 7TV = ard Python Z— B\ Z T, Python 2SR L7 X EV 2RI B0 b LAE
¥ Ao Py FinalizeEz() 5 25 LB ZEHATEE S, £/, B Py_IsInitialized() I&. Python
DHEMIMEE ADIRBICH 258 ICHEZRLET, ZASOMBICOVWTOX SR 2 FHIE. BROETHAL £
9, Py_FinalizeEz() % Python £ ¥ &2 7)) XICHERINETOXEY & BT IDITTIFHRVL Z 2 IHER
LTLZEW, FIZIE, HREY 2 =M ko THERENZLXE VI, BIIEDO L AT 2HNTEER A,

1.7 NNy JhREJL K (Debugging Builds)

AVERTVREIGREY 2= NIHLTOEMF =y 72T 5720002007 azfG3hc LT Python %
ELILRTEZIENTEET, ZhHDF v 7, EFFRRICKERA —N—~y FEAEUZ2HAL DD £3, KD
T, 774V P TRAMIEINTVER A,

Python 7Ny ZRRE AV FOLTORED U R b33, Python Y — R4 (source distribution) ®H D Misc/
SpecialBuilds.txt KHDFT, SW|AV Y FD L —R, XEVTRT—RDTANA T A Y RTYVRDRAA
YN=TOREL LT T 74 ) Y IPRAREET S, X< HbNE N RIZONTDA, ZOHIDED DFIT
ML £9,

A4 Y& F VY X% Py DEBUG ¥ 7 BZHEMMILTaAYy M55, —fINIC TNy 7L Fewbihd Python
M TEE T, Unix TlE, ./configure 2~¥ > KIZ -—with-pydebug %3BNI3 % Z & T, Py_DEBUG D H A
DEJ, ZOHE. BEERIVIZ Python BHTIE7%\ _DEBUG »H#Z4 D £3, Unix ¥V FTiX, Py_DEBUG %%
ARG E. a>v /4 ORBELDENICKED 25,

In addition to the reference count debugging described below, extra checks are performed, see Python Debug
Build.

Py_TRACE_REFS ZEHE T 2. ZR ML —X2EMITIRD £F (configure --with-trace-refs F > 3>
ESBRLTLIEZIWV), £TD Pylbject DD 7 4 =)L REBIMTZ I LT, FHFOA T 22 bOFER
“HEEV R NPEHINET, 2TOH D YT (allocation) AL —REXNE T, KTHRIZ, 2 TOE->TW

1.7. NNy ZIREIL K (Debugging Builds) 15
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24Tl IBERENET, A VXTI T 4 TE—FTIE A VEZTVRICIXDZNDETOLRIIEK RSN
£9, )

X DELWEHIZOWTIE, Python @Y — XL (source distribution) ®H1® Misc/SpecialBuilds.txt %
SIRLTLEE W,

16 £ 1EFLOIC
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C APl D&EEY

Python @ C API &, Backwards Compatibility Policy, PEP 387 iIZ &k > T{R#EINTVWET, C APl i~ A4
Fo V) RZLREESNETH (BIZIE 3.9 25 3.10 N), ELALYOEEIEY —REHTH D, MWEILHL
W API 2B 27213 CTF, BFD API 2ZH LD, API ZHIFRL 72D 3 2 D&, JEHERGIR %K, TR
BB EIET 3255DATT,

CPython @ Application Binary Interface(ABI) 1%, ¥4 F—VU V=X THIAB L OB EEERDH D £ (Z
NOHAFECFTETA YA NVEINTEHE, UTDO T3V 73— LTEEINETH 22), ZD7%®H. Python
3.10.0 Hicay 4 vEfifza— Nid 3.10.8 TEHEL., ZOHHFRERTI A, 3.9.x ¥ 3.10.x TEhl4iza v 8
AT BREDDHD ET,

_Py_InternalState DX IX7 VX —AAT7DENTDL DIF, Ny F UV —RTHTERIEHINZA[RENE
BHdT74 =k APITT,

2.1 &% ABI (Stable Appliction Binary Interface)

Python 3.2 TiX, Python ® C API &% 7ty v TH 2 Limited API D3EA XN E L7, Limited API ®
AEMEHT 2IRBEEIX, —Ea v T UL, BEDONN—Y 3 D Python TEEIE 2B TEET,
Limited API ®RN&EX listed below T,

CNZEAREICS % 72012, Python & Stable ABI 2L T3, U3, Python 3.x D N— a Y TH#R
W2 BEos Y RILDEATT, Stable ABI (213, Limited API TARBXNTW3 > VRALZIF T L, Limited
API O WA=V a Y Z2YR—- T 5DICBELRBERRE, MO YR EENTVET,

(ST 272D, O RFa Xy bTlE JEIEEEE 1OV T LTV E T4, Limited API ¥ Stable ABI i3,
API DFRTOfEA, 72 21X Python OfHAAAIIXT L TRIU L 5 ICEEL £9)

Py_LIMITED_API
ZODO<Zu% Python.h 24 ¥ 7 — F¥5HICEFRT 5 Z & T, Limited APl DAZMH T2 Z & &3k
RL. Limited API N=2 a Y 52BIRT BN TEET,

Py_LIMITED_API % PY_VERSION_HEX DfEY U TEZE L. fLREED YR — b F % Python DK N—

17
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Va ML ET. I OEREMEREIL. BRSNS AN—Y a VEIEDTRTD Python 3 VY — A THa v
NANVEFTREEL, Z2DN—=Y a YETIWWEAZIN Limited API 2HHT2 A TEET,

PY_VERSION_HEX ~ 7 mZEEMH 5 DTIid# <. FRD Python DNN—Y a3y Tarvf LT3 EDL
EEDT-DI12, mPhD~ A4 F ==Y a ¥ (flziE. Python 3.10 72 & 0x030A0000 ) ZN—Fa—FKL
£7,

%7-. Py_LIMITED_API % 3 ICEFET 5 I LM TEE T, Z4UE 0x03020000 (Python 3.2, Limited API
PEASHIA—Y 2 V) AL LS CEELET,

Windows Tid. Stable ABI % ffif 3 2 LiRMEAEIX. python39.d1l D XS RN—=YaYEHD I A 77 ) TlX
72 <, python3.d11 N LTV Y7520 ERH D T,

W DOPDT Ty b7 4 — LTI Python & abi3 X 7 THNIOLNIHE A TV 7 7 4 L EZHL THiAh
A %5 (Bl: mymodule.abi3.so), DK D KIEIREY 2 —/uD Stable ABILIZHE L TWENE I RREF = v >
EINFVA, T—F— (FRIEFZDRy r—=I v 7Y =)L) iE, 2& 2F 3.10+ Limited APT TE L K Xhizfk
REY 22—, ZALTDON—=Y 2 >D Python 124 YA b=V ENRWI L 2HERTI2HELDD 3,

Stable ABI IZZ %M 2 T XTOBKIE, v27me LTREIF TR, Python DHHZ 4 75V 0L L THE
LET, 2077, CFYV Tty B 2HHALAVWEHErOMHT LI NTEET,

2.1.1 API RO—=7 N7 #— > ZADHIR

Limited APT ® Bffid, 7/ C API TA[RERIARTOZ e ZFEHRT 22 TIW, B L RELOHINID D
\i‘j—o

Bl 213, PyList_GetItem() ZXFIFHAIRET T A, Z D “unsafe” ~27 0 DEM PyList_GET_ITEM() IFIHT =
FHA, 2O, VAMF TV 27 bOAN—Y a VEEOEEDFMICKET 2N TES2D, LbE
IS 2 2 e I TEE T,

Py_LIMITED_API ZEFELRWVE, W 2HhD C API B4 v I 4 HMhah/zb, w7/ niciEEfibo/zh L
%3, Py_LIMITED_API ZEFET S &. ZDA ¥ 74 MR D . Python D7 — X EEFIRHEINTHE
FEUZBEDSRIREIC2 D 523, MEREAME T 3 2 WREMELH D £ 3,

Py_LIMITED_API DEF%#H < Z & T, Limited API §A5RZ NN—Y a2 VEH®D ABI T Vo84 L3 5 Z ]
BETT, ZHUC& D, Zd Python DN—Y 2 Y TRI7 3 —< Y R%EM LI 2 Z e 3 TE LT, EHMITHIR
XNFF, Py_LIMITED_API Ta Y RA LT3 Y, N— a VITKEFE LRWEREEESFIF T E WS, filx
X, X Python X=2a YO 7LV Y = RIZHIGL7ZIRIREY 2 — V2T 22 A TEL XSITRDET,

18 %2 & C APl OREH
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2.1.2 HIFR(GE API DB R

Py_LIMITED_API Ta Y 84 L33 Z 2id. Limited API % Stable ABI ICH#E#LL 722 — R TH 3 Z & 252K
BRAET 2 HDTIERVWI LIHER L TL X W, Py_LIMITED_API XEFSZ T EHIAN—LTOVETH, API IZIX
X2~ T4 7 AD XS RMDBFESEETNTHET,

Py_LIMITED_API 23FfiF WD 1 DI, Python @ N NN— a ¥ TIRES L5 I EFHOBBRENFOH T Z
T3, BlZIR. 518 NULL 222 EEZ TAE L & 5, Python 3.9 Tik NULL &7 7 # /L b DZE)
ZEIRL £ 525, Python 3.8 T ZOFIEUIEREMHI N, NULL OSSN EZEZ L7 T v 2 LET, RO
S, MEEIAD 7 4 — L FICR L THHREL 29,

b5 —ODMEIX, —EBOMEIEERT 4 —)L KD Limited API O—T®H 312 »hH 5§, Py_LIMITED_API 7%
EFEINE FTWHEERRICR> TRV T,

IS DHHA S, FFBIISREY 2 =AY R—1+F 25 IRTD ¥4 F—7% Python X—2 5 Y TT7 AT
528, ZLTTENE RBBEWVWANA—TIa YT RTEZE2HREL ET,

Fh. HHT2ITRTD API O F¥ 2 X ¥ F2ERL. ZHADH/RIVIC Limited API O—#TH 2050 %
Frv 35T e2BEOLET, Py_LIMITED_API ZVERINTWTH, HINZHEHT (H20WENT7e LT
BRET) W 2D TS FAR—- MEEPRHENZZ DD 5,

Python 3.8 C Py_LIMITED_API %2> XA VT 5 &, ZODIIREY 2 —id Python 3.12 TENEL £ 525, £
3L b Python 3.12 T AYNAIL TEZLERLRVI 2ICERLTL XV, K2, Limited APT ®—&5i&.
Stable ABI B ZELTWAR D, IEHERETHIBRZh 20d L ERA,

22 TS YbRITA—LTERINER

ABI OZEMIE Python 72 TR, AT 224 7, RLRALDFATFVY, ar "4 5DF T a iz
HMFELE T, BELZ ABI OHINTIEX. ThODFMS 179y b7 x—o) ZERELE T, @, OS O
ety D07 —FT7 7 F v IKFLE T,

HEDTS v b 74— 45 EDFTRTD Python N— a U %EMR ABI 2B L2 WHETE L RFEATWS Z
EZRALT 5 DI, Python OBKRFERAAHEDEE TS, ZAUX python.org % DY — Fo8—7F 1 —DELA
It 5 ®D Windows ¥ macOS DYV —ZADLHETT,

22. T3y bITx—LTERINER 19
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2.3 [REHR APl DRE

BIE, Limited APTICRUTOHEENEEATVES:
o PyAIter_Check()
e Pydrg_Parse()
e PyArg_ParseTuple()
e PyArg_ParseTupleAndKeywords ()
e Pydrg_UnpackTuple()
e Pydrg_VaParse()
o PyArg_VaParseTupleAndKeywords ()
e Pydrg ValidateKeywordArguments ()
e PyBaseObject_Type
e PyBool_FromLong ()
e PyBool_Type
e PyByteArrayIter_Type
e PyByteArray_AsString()
e PyByteArray_Concat ()
o PyByteArray_FromObject ()
e PyByteArray_FromStringAndSize ()
o PyByteArray_Resize()
o PyByteArray_Size()
e PyByteArray_Type
e PyBytesIter_Type
e PyBytes_AsString()
e PyBytes_AsStringAndSize()
e PyBytes_Concat ()
e PyBytes_ConcatAndDel ()

o PyBytes_DecodeEscape()
20 %2 & C APl OREHR
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e PyBytes_FromFormat ()

e PyBytes_FromFormatV()

e PyBytes_FromObject ()

e PyBytes_FromString ()

o PyBytes_FromStringAndSize ()
o PyBytes_Repr()

e PyBytes_Size()

e PyBytes_Type

e PyCFunction

e PyCFunctionWithKeywords
e PyCFunction_Call()

e PyCFunction_GetFlags()

e PyCFunction_GetFunction()
o PyCFunction_GetSelf ()

e PyCFunction_New()

e PyCFunction_NewEx()

¢ PyCFunction_Type

o PyCMethod_New()

o PyCalllter_New()

e PyCallIter_Type

e PyCallable_Check()

e PyCapsule_Destructor

e PyCapsule_GetContext ()

e PyCapsule_GetDestructor()
e PyCapsule_GetName()

e PyCapsule_GetPointer()

e PyCapsule_Import()

2.3. PREhR APl DRE 21
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PyCapsule_IsValid()
PyCapsule_New()
PyCapsule_SetContext ()
PyCapsule_SetDestructor()
PyCapsule_SetName ()
PyCapsule_SetPointer()
PyCapsule_Type
PyClassMethodDescr_Type
PyCodec_BackslashReplaceErrors ()
PyCodec_Decode()
PyCodec_Decoder()
PyCodec_Encode()
PyCodec_Encoder()
PyCodec_IgnoreErrors()
PyCodec_IncrementalDecoder ()
PyCodec_IncrementalEncoder()
PyCodec_KnownEncoding ()
PyCodec_LookupError()
PyCodec_NameReplaceErrors ()
PyCodec_Register()
PyCodec_RegisterError()
PyCodec_ReplaceErrors ()
PyCodec_StreamReader ()
PyCodec_StreamiWriter()
PyCodec_StrictErrors()
PyCodec_Unregister()

PyCodec_XMLCharRefReplaceErrors ()

22
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PyComplex_FromDoubles ()
PyComplex_ImagAsDouble()
PyComplex_RealAsDouble()
PyComplex_Type
PyDescr_NewClassMethod ()
PyDescr_NewGetSet ()
PyDescr_NewMember ()
PyDescr_NewMethod ()
PyDictItems_Type
PyDictIterItem_Type
PyDictIterKey_Type
PyDictIterValue_Type
PyDictKeys_Type
PyDictProzy_New()
PyDictProxy_Type
PyDictRevIterItem_Type
PyDictRevIterKey_Type
PyDictRevIterValue_Type
PyDictValues_Type
PyDict_Clear()
PyDict_Contains ()
PyDict_Copy ()
PyDict_DelItem()
PyDict_DelItemString()
PyDict_GetItem()
PyDict_GetItemString()

PyDict_GetItemWithError()

2.3.

PRERR API DAE
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o PyDict_Items()

o PyDict_Keys()

e PyDict_Merge()

e PyDict_MergeFromSeq2()
e PyDict_New()

o PyDict_Next ()

o PyDict_SetItem()

e PyDict_SetItemString()
o PyDict_Size()

e PyDict_Type

o PyDict_Update()

e PyDict_Values()

e PyEllipsis_Type

¢ PyEnum_Type

e PyErr_BadArgument ()

e PyErr_BadInternalCall()
e PyErr_CheckSignals ()

e PyErr_Clear()

e PyErr_Display()

e PyErr_ExzceptionMatches ()
o PyErr_Fetch()

e PyErr_Format ()

e PyErr_FormatV()

e PyErr_GetEzcInfo ()

e PyErr_GivenEzceptionMatches ()
e PyErr_NewEzception()

e PyErr_NewEzceptionWithDoc ()
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PyErr_NoMemory ()
PyErr_NormalizeException ()
PyErr_Occurred()

PyErr_Print ()

PyErr_PrintEz()

PyErr_ProgramText ()
PyErr_ResourceWarning ()

PyErr_Restore()
PyErr_SetExcFromWindowsErr ()
PyErr_SetExcFromiWindowsErriithFilename ()
PyErr_SetEzcFromiWindowsErriWithFilenameObject ()
PyErr_SetExcFromWindowsErriithEFilename0bjects ()
PyErr_SetExcInfo ()

PyErr_SetFromErrno ()
PyErr_SetFromErrnoWithFilename ()
PyErr_SetFromErrnolWithFilename0bject ()
PyErr_SetFromErrnolWithFilenameObjects ()
PyErr_SetFromWindowsErr ()
PyErr_SetFromWindowsErriithFilename ()
PyErr_SetImportError()
PyErr_SetImportErrorSubclass ()
PyErr_SetInterrupt ()
PyErr_SetInterruptEz()

PyErr_SetNone ()

PyErr_SetObject ()

PyErr_SetString ()

PyErr_SyntazLocation()

2.3.
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e PyErr_SyntazLocationEz()
e PyErr_WarnEz()

e PyErr_WarnEzplicit ()

e PyErr_WarnFormat ()

e PyErr_WriteUnraisable()
e PyEval_AcquireLock()

e PyEval_AcquireThread()

e PyEval_CallFunction()

e PyEval_CallMethod()

e PyEval_CallObjectWithKeywords()
e PyEwval_EvalCode()

e PyEval_EvalCodeEz ()

o PyEval_EvalFrame()

e PyEval_EvalFrameEz ()

e PyEval_GetBuiltins()

o PyEval_GetFrame()

e PyEval_GetFuncDesc()

e PyEval_GetFuncName ()

o PyEval_GetGlobals()

e PyEval_GetLocals()

o PyEval_InitThreads ()

e PyEval_ReleaseLock()

e PyEval_ReleaseThread()

e PyEval_RestoreThread()

e PyEval_SaveThread()

e PyEval_ThreadsInitialized()

e PyExc_ArithmeticError
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PyExc_AssertionError
PyExc_AttributeError
PyExc_BaseException
PyExc_BlockingIOError
PyExc_BrokenPipeError
PyExc_BufferError
PyExc_BytesWarning
PyExc_ChildProcessError
PyExc_ConnectionAbortedError
PyExc_ConnectionError
PyExc_ConnectionRefusedError
PyExc_ConnectionResetError
PyExc_DeprecationWarning
PyExc_EOFError
PyExc_EncodingWarning
PyExc_EnvironmentError
PyExc_Exception
PyExc_FileExistsError
PyExc_FileNotFoundError
PyExc_FloatingPointError
PyExc_FutureWarning
PyExc_GeneratorExit
PyExc_IOError
PyExc_ImportError
PyExc_ImportWarning
PyExc_IndentationError

PyExc_IndexError

2.3.
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PyExc_InterruptedError
PyExc_IsADirectoryError
PyExc_KeyError
PyExc_KeyboardInterrupt
PyExc_LookupError
PyExc_MemoryError
PyExc_ModuleNotFoundError
PyExc_NameError
PyExc_NotADirectoryError
PyExc_NotImplementedError
PyExc_0OSError

PyExc_OverflowError

PyExc_PendingDeprecationWarning

PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_RecursionError
PyExc_ReferenceError
PyExc_ResourceWarning
PyExc_RuntimeError
PyExc_RuntimeWarning
PyExc_StopAsyncIteration
PyExc_StopIteration
PyExc_SyntaxError
PyExc_SyntaxWarning
PyExc_SystemError
PyExc_SystemExit

PyExc_TabError
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PyExc_TimeoutError
PyExc_TypeError
PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError
PyExc_UnicodeError
PyExc_UnicodeTranslateError
PyExc_UnicodeWarning
PyExc_UserWarning
PyExc_ValueError
PyExc_Warning
PyExc_WindowsError
PyExc_ZeroDivisionError
PyExceptionClass_Name ()
PyEzception_GetCause()
PyExzception_GetContext ()
PyEzception_GetTraceback()
PyEzception_SetCause()
PyExzception_SetContext ()
PyEzception_SetTraceback()
PyFile_FromFd()
PyFile_GetLine()
PyFile_WriteObject ()
PyFile_WriteString ()
PyFilter_Type
PyFloat_AsDouble()

PyFloat_FromDouble ()

2.3.
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PyFloat_FromString ()
PyFloat_GetInfo()
PyFloat_GetMaz ()
PyFloat_GetMin ()
PyFloat_Type

PyFrameObject
PyFrame_GetCode ()
PyFrame_GetLineNumber ()
PyFrozenSet_New()
PyFrozenSet_Type
PyGC_Collect ()
PyGC_Disable()
PyGC_Enable()
PyGC_IsEnabled()
PyGILState_Ensure()
PyGILState_GetThisThreadState()
PyGILState_Release()
PyGILState_STATE
PyGetSetDef
PyGetSetDescr_Type
PyImport_AddModule ()
PyImport_AddModuleObject ()
PyImport_AppendInittadb ()
PyImport_ExzecCodeModule()
PyImport_EzecCodeModuleEx ()
PyImport_ExecCodeModuleObject ()

PyImport_EzecCodeModulelWithPathnames ()
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PyImport_GetImporter()
PyImport_GetMagicNumber ()
PyImport_GetMagicTag ()
PyImport_GetModule()
PyImport_GetModuleDict ()
PyImport_Import()
PyImport_ImportFrozenModule ()
PyImport_ImportFrozenModuleObject ()
PyImport_ImportModule()
PyImport_ImportModuleLevel ()
PyImport_ImportModuleLevelObject ()
PyImport_ImportModuleNoBlock()
PyImport_ReloadModule()
PyIndez_Check()
PyInterpreterState
PyInterpreterState_Clear()
PyInterpreterState_Delete()
PyInterpreterState_Get ()
PyInterpreterState_GetDict ()
PyInterpreterState_GetID()
PyInterpreterState_New()
PyIter_Check()

PyIter Nezt()

PyIter_Send()

PyListIter_Type
PyListRevIter_Type

PyList_Append()

2.3.
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e PyList_AsTuple()

o PyList_GetItem()

o PyList_GetSlice()

e PyList_Insert()

o PyList_New()

e PyList_Reverse()

e PyList_SetItem()

e PyList_SetSlice()

o PyList_Size()

e PyList_Sort()

e PyList_Type

e PyLongObject

e PyLongRangelter_Type

e PyLong_AsDouble()

o PyLong_AsLong()

e PyLong_AsLongAndOverflow()
o PyLong_AsLongLong()

e PyLong_AsLongLongAndOverflow()
e PyLong_AsSize_t ()

e PyLong AsSsize_t()

e PyLong_AsUnsignedLong ()

e PyLong_AsUnsignedLongLong ()
e PyLong_AsUnsignedLongLongMask ()
e PyLong_AsUnsignedLongMask ()
e PyLong AsVoidPtr()

o PyLong_FromDouble ()

e PyLong_FromLong ()
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e PyLong_FromLongLong ()

e PyLong_FromSize_t ()

e PyLong_FromSsize_t ()

o PyLong_FromString()

e PyLong_FromUnsignedLong ()
e PyLong_FromUnsignedLongLong ()
e PyLong_FromVoidPtr()

o PyLong_GetInfo()

e PyLong_Type

e PyMap_Type

e PyMapping_Check()

e PyMapping GetItemString ()
o PyMapping_HasKey ()

e PyMapping_HasKeyString ()
o PyMapping_Items()

o PyMapping_Keys()

e PyMapping_Length()

e PyMapping SetItemString ()
e PyMapping_Size()

e PyMapping Values()

e PyMem_Calloc()

e PyMem_Free()

e PyMem_Malloc()

o PyMem_Realloc()

e PyMemberDef

e PyMemberDescr_Type

e PyMemoryView_FromMemory ()
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PyMemoryView_FromObject ()
PyMemoryView_GetContiguous ()
PyMemoryView_Type
PyMethodDef
PyMethodDescr_Type
PyModuleDef

PyModuleDef_Base
PyModuleDef Init()
PyModuleDef _Type
PyModule_AddFunctions ()
PyModule_AddIntConstant ()
PyModule_AddObject ()
PyModule_AddObjectRef ()
PyModule_AddStringConstant ()
PyModule_AddType ()
PyModule_Create2()
PyModule_EzecDef ()
PyModule_FromDefAndSpec2()
PyModule_GetDef ()
PyModule_GetDict ()
PyModule_GetFilename ()
PyModule_GetFilenameObject ()
PyModule_GetName ()
PyModule_GetNameObject ()
PyModule_GetState()
PyModule_New()

PyModule_NewObject ()
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PyModule_SetDocString ()
PyModule_Type
PyNumber_Absolute()
PylNumber_Add ()

PylNumber_And ()
PyNumber_AsSsize_t ()
PyNumber_Check ()
PyNumber_Divmod ()
PyNumber_Float ()
PyNumber_FloorDivide ()
PyNumber_InPlaceAdd()
PyNumber_InPlaceAnd()
PyNumber_InPlaceFloorDivide ()
PyNumber_InPlaceLshift ()
PyNumber_InPlaceMatrizMultiply ()
PyNumber_InPlaceMultiply()
PyNumber_InPlaceOr()
PyNumber_InPlacePower ()
PyNumber_InPlaceRemainder ()
PyNumber_InPlaceRshift()
PyNumber_InPlaceSubtract ()
PyNumber_InPlaceTrueDivide ()
PyNumber_InPlaceXor()
PyNumber_Index ()
PyNumber_Invert ()
PyNumber_Long ()

PyNumber_Lshift ()

2.3.
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PyNumber_MatrizMultiply ()

PyNumber Multiply()
PyNumber_Negative ()
PyNumber_0Or()
PyNumber_Postitive()
PyNumber_Power ()
PyNumber_Remainder ()
PyNumber_Rshift ()
PyNumber_Subtract ()
PyNumber_ToBase ()
PyNumber_TrueDivide ()
PyNumber_Xor()
Py0S_AfterFork()
Py0S_AfterFork_Child()
Py0S_AfterFork_Parent ()
Py0S_BeforeFork()
Py0S_CheckStack()
Py0S_FSPath()
Py0S_InputHook
Py0S_InterruptOccurred()
Py0S_double_to_string()
Py0S_getsig()
Py0S_mystricmp()
Py0S_mystrnicmp()
Py0S_setsig()
Py0OS_sighandler_t

Py0S_snprintf ()
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Py0S_string_to_double()
Py0S_strtol()
Py0S_strtoul ()
Py0S_vsnprintf()

PyObject

PyObject.ob_refcnt
PyObject.ob_type
PyObject_ASCII()
PyObject_AsCharBuffer()
PyObject_AsFileDescriptor()
PyObject_AsReadBuffer()
PyObject_AsWriteBuffer()
PyObject_Bytes()
PyObject_Call()
PyObject_CallFunction()
PyObject_CallFunctionObjArgs ()
PyObject_CallMethod()
PyObject_CallMethodObjArgs ()
PyObject_CallNoArgs ()
PyObject_CallObject ()
PyObject_Calloc()
PyObject_CheckReadBuffer()
PyObject_CleariWeakRefs ()
PyObject_DelItem()
PyObject_DelItemString()
PyObject_Dir()

PyObject_Format ()

2.3.
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PyObject_Free()
PyObject_GC_Del ()
PyObject_GC_IsFinalized()
PyObject_GC_IsTracked()
PyObject_GC_Track()
PyObject_GC_UnTrack()
PyObject_GenericGetAttr()
PyObject_GenericGetDict ()
PyObject_GenericSetAttr()
PyObject_GenericSetDict ()
PyObject_GetAIter()
PyObject_GetAttr()
PyObject_GetAttrString ()
PyObject_GetItem()
PyObject_GetIter()
PyObject_HasAttr()
PyObject_HasAttrString ()
PyObject_Hash ()
PyObject_HashNotImplemented ()
PyObject_Init()
PyObject_InitVar()
PyObject_IsInstance()
PyObject_IsSubclass()
PyObject_IsTrue()
PyObject_Length()
PyObject_Malloc()

PyObject_Not ()
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PyObject_Realloc()
PyObject_Repr()

PyObject_RichCompare ()

PyObject_RichCompareBool ()

PyObject_SelfIter()

PyObject_SetAttr()

PyObject_SetAttrString ()

PyObject_SetItem()
PyObject_Size()
PyObject_Str()
PyObject_Type()
PyProperty_Type
PyRangeIter_Type
PyRange_Type
PyReversed_Type
PySeqIter_New()
PySeqIter_Type
PySequence_Check ()
PySequence_Concat ()
PySequence_Contains ()
PySequence_Count ()
PySequence_DelItem()
PySequence_DelSlice()
PySequence_Fast ()
PySequence_GetItem()
PySequence_GetSlice()

PySequence_In()

2.3.
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PySequence_InPlaceConcat ()

PySequence_InPlaceRepeat ()

PySequence_Index ()
PySequence_Length ()
PySequence_List ()
PySequence_Repeat ()
PySequence_SetItem()
PySequence_SetSlice()
PySequence_Size ()
PySequence_Tuple()
PySetIter_Type
PySet_Add ()
PySet_Clear()
PySet_Contains ()
PySet_Discard()
PySet_New()

PySet_Pop ()
PySet_Size()
PySet_Type
PySlice_AdjustIndices()
PySlice_GetIndices()
PySlice_GetIndicesEz()
PyStlice_New()
PyStice_Type
PyStlice_Unpack()
PyState_AddModule ()

PyState_FindModule ()
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PyState_RemoveModule ()
PyStructSequence_Desc
PyStructSequence_Field
PyStructSequence_GetItem()
PyStructSequence_New()
PyStructSequence_NewType ()
PyStructSequence_SetItem()
PySuper_Type
PySys_AddWarnOption ()
PySys_AddWarnOptionUnicode ()
PySys_AddXOption()
PySys_FormatStderr()
PySys_FormatStdout ()
PySys_GetObject ()
PySys_GetXOptions ()
PySys_HasWarnOptions()
PySys_ResetWarnOptions ()
PySys_SetArgv ()
PySys_SetArguEz ()
PySys_SetObject ()
PySys_SetPath()
PySys_WriteStderr()
PySys_WriteStdout ()
PyThreadState
PyThreadState_Clear()
PyThreadState_Delete()

PyThreadState_Get ()

2.3.
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PyThreadState_GetDict ()
PyThreadState_GetFrame ()
PyThreadState_GetID()
PyThreadState_GetInterpreter()
PyThreadState_New()
PyThreadState_SetAsyncEzc ()
PyThreadState_Swap ()
PyThread_GetInfo()
PyThread_ReInitTLS()
PyThread_acquire_lock()
PyThread_acquire_lock_timed()
PyThread_allocate_lock()
PyThread_create_key ()
PyThread_delete_key ()
PyThread_delete_key_value()
PyThread_exit_thread()
PyThread_free_lock()
PyThread_get_key_value()
PyThread_get_stacksize ()

PyThread_get_thread_ident ()

PyThread_get_thread_native_id()

PyThread_init_thread()
PyThread_release_lock()
PyThread_set_key_value()
PyThread_set_stacksize()
PyThread_start_new_thread()

PyThread_tss_alloc()
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PyThread_tss_create()
PyThread_tss_delete()
PyThread_tss_free()
PyThread_tss_get ()
PyThread_tss_is_created()
PyThread_tss_set ()
PyTraceBack_Here()
PyTraceBack_Print ()
PyTraceBack_Type
PyTuplelter_Type
PyTuple_GetItem()
PyTuple_GetSlice()
PyTuple_New()
PyTuple_Pack()
PyTuple_SetItem()
PyTuple_Size()
PyTuple_Type

PyTypeObject
PyType_ClearCache()
PyType_FromModuleAndSpec ()
PyType_FromSpec ()
PyType_FromSpecWithBases ()
PyType_GenericAlloc()
PyType_GenericNew()
PyType_GetFlags ()
PyType_GetModule ()

PyType_GetModuleState()

2.3.
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PyType_GetSiot ()
PyType_IsSubtype()
PyType_Modified()

PyType_Ready ()

PyType_Slot

PyType_Spec

PyType_Type
PyUnicodeDecodeError_Create()
PyUnicodeDecodeError_GetEncoding ()
PyUnicodeDecodeError_GetEnd ()
PyUnicodeDecodeError_GetObject ()
PyUnicodeDecodeError_GetReason ()
PyUnicodeDecodeError_GetStart ()
PyUnicodeDecodeError_SetEnd ()
PyUnicodeDecodeError_SetReason ()
PyUnicodeDecodeError_SetStart ()
PyUnicodeEncodeError_GetEncoding ()
PyUnicodeEncodeError_GetEnd ()
PyUnicodeEncodeError_GetObject ()
PyUnicodeEncodeError_GetReason ()
PyUnicodeEncodeError_GetStart ()
PyUnicodeEncodeError_SetEnd()
PyUnicodeEncodeError_SetReason ()
PyUnicodeEncodeError_SetStart ()
PyUnicodelIter_Type
PyUnicodeTranslateError_GetEnd ()

PyUnicodeTranslateError_GetObject ()
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PyUnicodeTranslateError_GetReason ()
PyUnicodeTranslateError_GetStart ()
PyUnicodeTranslateError_SetEnd ()
PyUnicodeTranslateError_SetReason ()
PyUnicodeTranslateError_SetStart ()
PyUnicode_Append ()
PyUnicode_AppendAndDel ()
PyUnicode_AsASCIIString ()
PyUnicode_AsCharmapString ()
PyUnicode_AsDecodedObject ()
PyUnicode_AsDecodedUnicode ()
PyUnicode_AsEncodedObject ()
PyUnicode_AsEncodedString ()
PyUnicode_AsEncodedUnicode ()
PyUnicode_AsLatin1String ()
PyUnicode_AsMBCSString ()
PyUnicode_AsRawUnicodeEscapeString ()
PyUnicode_AsUCS4 ()
PyUnicode_AsUCS4Copy ()
PyUnicode_AsUTF16String ()
PyUnicode_AsUTF32String ()
PyUnicode_AsUTF84AndSize ()
PyUnicode_AsUTF8String ()
PyUnicode_AsUnicodeEscapeString ()
PyUnicode_AsWideChar ()
PyUnicode_AsWideCharString ()

PyUnicode_BuildEncodingMap ()

2.3.

PREM APl DAE

45



The Python/C API, U1 —X 3.10.13

PyUnicode_Compare ()
PyUnicode_CompareWithASCIIString ()
PyUnicode_Concat ()
PyUnicode_Contains ()
PyUnicode_Count ()
PyUnicode_Decode ()
PyUnicode_DecodeASCII()
PyUnicode_DecodeCharmap ()
PyUnicode_DecodeCodePageStateful ()
PyUnicode_DecodeFSDefault ()
PyUnicode_DecodeFSDefaultAndSize ()
PyUnicode_DecodeLatinl ()
PyUnicode_DecodeLocale()
PyUnicode_DecodeLocaleAndSize ()
PyUnicode_DecodeMBCS ()
PyUnicode_DecodeMBCSStateful ()
PyUnicode_DecodeRawUnicodeEscape ()
PyUnicode_DecodeUTF16()
PyUnicode_DecodeUTF16Stateful ()
PyUnicode_DecodeUTF32()
PyUnicode_DecodeUTF32Stateful ()
PyUnicode_DecodeUTF7()
PyUnicode_DecodeUTF7Stateful ()
PyUnicode_DecodeUTF8()
PyUnicode_DecodeUTF8Stateful ()
PyUnicode_DecodeUnicodeEscape ()

PyUnicode_EncodeCodePage ()
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PyUnicode_EncodeFSDefault ()
PyUnicode_EncodeLocale()
PyUnicode_FSConverter()
PyUnicode_FSDecoder ()
PyUnicode_Find()
PyUnicode_FindChar ()
PyUnicode_Format ()
PyUnicode_FromEncodedObject ()
PyUnicode_FromFormat ()
PyUnicode_FromFormatV()
PyUnicode_FromObject ()
PyUnicode_FromOrdinal ()
PyUnicode_FromString ()
PyUnicode_FromStringAndSize ()
PyUnicode_FromWideChar ()
PyUnicode_GetDefaultEncoding()
PyUnicode_GetLength()
PyUnicode_GetSize()
PyUnicode_InternFromString ()
PyUnicode_InternImmortal ()
PyUnicode_InternInPlace()
PyUnicode_IsIdentifier()
PyUnicode_Join ()
PyUnicode_Partition()
PyUnicode_RPartition()
PyUnicode_RSplit()

PyUnicode_ReadChar ()

2.3.
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PyUnicode_Replace()
PyUnicode_Resize()
PyUnicode_RichCompare ()
PyUnicode_Split ()
PyUnicode_Splitlines()
PyUnicode_Substring ()
PyUnicode_Tatlmatch()
PyUnicode_Translate()
PyUnicode_Type
PyUnicode_WriteChar()
PyVarObject
PyVarObject.ob_base
PyVarObject.ob_size
PyWeakReference
PylWeakref_GetObject ()
PyWeakref_NewProzy ()
Pyleakref_NewRef ()
PyWrapperDescr_Type
PyWrapper_New()
PyZip_Type
Py_AddPendingCall ()
Py _AtEzit()
Py_BEGIN_ALLOW_THREADS
Py_BLOCK_THREADS

Py _BuildValue()
Py_BytesMain()

Py_CompileString ()
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Py_DecRef ()
Py_DecodeLocale()
Py_END_ALLOW_THREADS

Py _EncodeLocale()
Py_EndInterpreter()
Py_EnterRecursiveCall ()
Py Ezit()
Py_FatalError()
Py_FileSystemDefaultEncodeErrors
Py_FileSystemDefaultEncoding
Py_Finalize()
Py_FinalizeEz()
Py_GenericAlias()
Py_GenericAliasType
Py_GetBuildInfo()
Py_GetCompiler()
Py_GetCopyright ()
Py_GetEzecPrefiz()
Py_GetPath()
Py_GetPlatform()
Py_GetPrefiz ()
Py_GetProgramFullPath()
Py_GetProgramName ()
Py_GetPythonHome ()
Py_GetRecursionLimit ()
Py_GetVersion()

Py_HasFileSystemDefaultEncoding

2.3.

PREM APl DAE

49



The Python/C API, U1 —X 3.10.13

Py_IncRef()

Py Initialize()
Py_InitializeEx()

Py Is()

Py _IsFalse()

Py IsInitialized()
Py_TIslNone()
Py_IsTrue()
Py_LeaveRecursiveCall ()
Py_Main()
Py_MakePendingCalls ()
Py_NewInterpreter()
Py_NewRef ()
Py_ReprEnter()
Py_ReprLeave()
Py_SetPath()
Py_SetProgramName ()
Py_SetPythonHome ()
Py_SetRecursionLimit ()
Py_UCSY
Py_UNBLOCK_THREADS
Py_UTF8Mode
Py_VaBuildValue()
Py_XNewRef ()
Py_intptr_t
Py_ssize_t

Py_uintptr_t
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allocfunc
binaryfunc
descrget func
descrset func
destructor
getatirfunc
getattrofunc
getiterfunc
getter
hashfunc
tnitproc
TnquUITYy
tternext func
lenfunc
newfunc
objobjargproc
objobjproc
reprfunc
richcmp func
setattrfunc
setattrofunc
setter

ssizeargfunc

ssizeobjargproc
ssizessizeargfunc

ssizessizeobjargproc

symtable

2.3.
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e ternaryfunc
e traverseproc
e unaryfunc

e visitproc
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THREE

BEKELTY

COBEOEBEMFSI L 77 ANEREANY 7 7IXH D Python Y —2a— FEETTEETH, X hiEMLzeh
MOZEAVRTVZETEZEITTEROTL & 9,

IS DD WL D05 H e UTSHEDHIRRL S 232 D £ 3, i TZ 2450513 Py_eval_input &
Py_file_input . Py_single_input T3, B S OHINI NS 2518 L THZBMORIZH D $3,

INHDBEBDNWL D50 FILE* 518% 2 2 2 ICHFR LT IZE W, EREEL S BEN D 2Kz - D
121F, 222 C 747790 FILE BERIEER > TOTHBEER R WAL D 2 WS 2T, EBIC
(724 ¥ B)Windows Tld, BV > 27 SN BIENRRZ 54 75V 2ES e BNAHETH D, LEhi- T,
FILE* 5|85 Python 7 ¥ X A4 ABME-TWE 74 77V ERUETA TI VI X o TER I N2 Z e DTED 12 S
X, BN OBEBANETZ T WS ZEICERIRNETT,

int Py_Main(int argc, wchar_t **argv)

Part of the Stable ABL. #8427 ) Z D7D DX L > TR0 F A, Python AR 07T LD
DI IhEFHATEZ LSCLTOVWET, arge & argv 518% C 7025 5D main() B (2 —FD
05—t o T wehar t WEBREINET) ANEINIZ5D FoR L FACIIMERITNETT, 518V X
FPIEFEINZARENADH 2 VI RICHEET A Z2IEETT, (L2 L, 5V A MBIELTWEXF
FIOWHEIIEBINERA), BDEIFA V2T 25 (FIS R8T <) HBckT LR 0 1c, Flst
THRT LI ZI12&E 112, 518V X M2IELW Python a~ Y R4 UBEIN Lo/ XX 212k
7,

Py_InspectFlag D RE SN TVWRWIEE, RUHD SystemExit FINLFAET 2. ZOBEEIT 1 TR
TOTRERL TRE A% exit T2 LITKAEDTTIRIN,

int Py_BytesMain(int arge, char **argv)

Part of the Stable ABI since version 3.8. Similar to Py_Main () but argv is an array of bytes strings.
N— a v 3.8 Tl

int PyRun_AnyFile (FILE *fp, const char *filename)
THLD PyRun_AnyFileExFlags () @ closeit % 0 12, flags % NULL \C L CHML L7z VX —T7 2 — 2R
T,
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int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
TEED PyRun_AnyFileEzFlags() @ closeit % 0 \Z L CTHM{L LA ¥ X —T7 2 — R T,

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
TEED PyRun_AnyFileEzFlags() @ flags % NULL \Z L CTHfL L 724 V& —7 2 — X T,

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
fo BRFEITANA R (32 Y —LRUAR AT B % WIid Unix RIEHR) B#EO b7 7 A V2SR L
TWAEEE. PyRun_InteractiveLoop() DIEZIRL £F, %hb{ﬂ@i}% {¥. PyRun_SimpleFile()
DRERZIRUE T, filename 137 7 A NI AT LDLTYA—TF 1 V7 (sys.getfilesystemencoding())
TFa— RENFET, filename 5 NULL 22513, ZOBEIE 7 7 AL LT "777" 2V d, closeit
WEIR S, 7 7 4 Vi& PyRun_SimpleFileExFlags () 2V Z R HNICEAL 5N FE T,

int PyRun_SimpleString(const char *command)
TED PyRun_SimpleStringFlags() @ PyCompilerFlags* % NULL (I L CHF{LL7z4 v & 72— 2
T,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
__main__ EY 2 —LDHT flags IZHE>T command & FN 23 Python V—Ra—FEFETLET,
__main__ ELFELRVEEIMEREINE T, EERTOHER 0 2R L., FLBANBIFEELLHE
3 -1 ZRLET, T7-HoTd, BISMEREZHEZ2HEEDD R A flags DEKRIZOWTIE, b
LEJ,

Py_InspectFlag DS E XN TWVWARWEE, RIUHED SystemExit HIANBFAET 2. ZOFBT 1 iR
TDTIRARL TER% exit T2 2 LICKAZDITTLIRIW,

int PyRun_SimpleFile (FILE *fp, const char *filename)
TFRED PyRun_SimpleFileEzFlags () @ closeit % 012, flags % NULL IZ L CTHi{b L/zAf VX —T7 = —
ATT,

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
TFLD PyRun_SimpleFileExFlags() D flags % NULL IC L CTHAL L7724 ¥ X —7 =z — A TT,

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
PyRun_SimpleStringFlags () T WEFA, Python Y — A2 — K& XEVHNOXFHTIIRL fp H
LItAABRE T, filename 1ZZ D7 7 A VOAFTRIFNUIR ST, 77NV AT LOIYA—FT 1>
JEIZ—NYRZ TFa—FENET, closeit \ZEZIEE L72HEIE. PyRun_SimpleFileExFlags()
PR RSN 7 7 A VEBAC %9,

AR Windows T, fp 134 FVE—- FTHIRNETY (MR fopen(filename, "rb")), Z5 L
RWEBEX, Python 137K LF DR 7V F I EZELLFARNTL & 5,

int PyRun_InteractiveOne (FILE *fp, const char *filename)
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TEED PyRun_InteractiveOneFlags() @ flags % NULL IZ L CHf{L L7z A > X —T7 2 — A TT,

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
SRE TN A BT 5z 7 7 A Ao b X E—DFiAIAA, flags [THE->TETLET, sys.psl &
sys.ps2 Zffio T, 2—H W7/ S E2RRLET, filename 1Z 77NN AT LOIYA—T 4>
EIS—N\YEFZ TFa—FENET,

ANPBIEFEICFITINEZIE 0 ZRLETS, INBRELLHEE -1 ZIRLET, $—RALT7—-0DF;
1% Python O—#f e LTHMAEINTWVWS errcode.h £ Y IV —FRI7 7 AN HZLT7—a—FERLE
$, (Python.h I¥ errcode.h 21 ¥ 27/ — FLE¥ A, o T, BRELFHIZOHEAS 27— F LI
FUIR SRV B IFERELTLES W, )

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
TEED PyRun_InteractiveLoopFlags() @ flags % NULL IC L CTHALL /24 > X —T7 2 — AT,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
MEENT N4 ZICBHETIT 6T 7 A 25 EOF ITET 2 £ T EHAAAFITLET, sys.psl &
sys.ps2 Zffio T, 2= Ta Y+ 2R RLET, filename lZ 77 ANV AT LOIY A—T 424
ELIZ—N\YFZ TFa—FEhET, EOFICET L 0 2RI, KRLIZLEOHEIRLET,

int (*Py0S_InputHook)(void)
Part of the Stable ABI. int func(void) ¥ W5 70 X4 TOBMAD KA U XPHRETEE T, 2D
BAEUZ, Python DA Y X7V ZDOT0 Y T MR 7 4 RAKREBIZRED R—I F A 5DL—FDANEFRED
Eochol BT EhET, ROEIBHRINEST, ZO7v 7% LEFEZT5Z T, Python O
Y —Z 32— FOHIT Modules/_tkinter.c 2o T3 X512, £ ¥ X TV XDTay T efiof Ry
M =T ETEET,

char *(*Py0S_ReadlineFunctionPointer) (FILE*, FILE*, const char®)
char *func(FILE *stdin, FILE *stdout, char *prompt) W5 780 b XA TOEBADKRSL > &
DRETE, 774V IO E LEEZFTZ2eTA V2TV 20Ty T vANDAN%E 117725 F
T, ZOBEBIK. SXFF prompt 53 NULL TR WS prompt ZHII L. 52X oNEHEA N7 7 4 U
AN Z 11T A fEROXFINZRET WS EERHIRFE A TnE 3§, FlZIE, readline €Y 2 —/Ld

\_0)7 /7%3 il/vc 13‘%%%1%'3&%& 7%@%%'35%*%1/\ L.’CL\ij—o

R D {EI& PyMem_RawMalloc () % 7zl% PyMem_RawRealloc() TXEVHERLIXFI. HHVIELTT—
PV E 2355121 NULL TRITFUIR D $8 A,

N— a ¥ 3.4 TEHE: RDHIX. PyMem_Malloc() X PyMem_Realloc() TId7% <. PyMem_RawMalloc ()
¥ 721% PyMem_RawRealloc() TREVHHRL 7D DTRIFIIARD FH A,

PyObject *PyRun_String(const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. FaL® PyRun_StringFlags() @ flags % NULL & L CHH{L LA >~
52 — 7 X ij‘o

PyObject *PyRun_StringFlags(const char *str, int start, PyObject *globals, PyObject *locals, Py-
ClompilerIlaes * 4,

o aage
UUI!DIJ!/(/[II quo TGS

)
7
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Return value: New reference. & 73 =27 b® globals ¥ locals TIEZNSAYTHFA LT, a4
2757 flags X E LIIREET, str 125 % Python Y —R2a— REETLE T, globals IZFFETRIT
IR D FEVA; locals Z~wvy BV 7 7abralzRE LA 7Y 27 PROMTHEOER A, 515 start
3Y =A== FER—RFT57DIELNLREMB =2 Y 2IEELF T,

a— FZ2ETLEAREZ Python A 79 =27 P LTRLE S, $72& IS FHEA L7 5613 NULL 238
Lij—o

PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. TaC®D PyRun_FileEzFlags () @ closeit % 012 L. flags % NULL \ZL T
B L7 v 2 —T7 2 — AT,

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

cals, int closeit)
Return value: New reference. LD PyRun_FileExFlags() @ flags % NULL & L CH{L L /=4 >

5(—71_1-/6‘@—0

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

*locals, PyCompilerFlags *flags)
Return value: New reference. Fae® PyRun_FileExFlags() @ closeit & 0 XL CHAML L /=4 > & —

7I_XT3—O

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

*locals, int closeit, PyCompilerFlags * flags)
Return value: New reference. PyRun_StringFlags() EBITWE 323, Python Y —RXa—FZXEY

NDOXFHNTIE# L fp DPOFHAAAET, filename XZF D7 7 A VDOZEITTRITNELR LT, 774
WORTLDIVA—=FT 4V JETS—=N\YRET TFa—RFINET, closeit ICEEIRE L HEIE.
PyRun_FileEzFlags ) B ZRTHNIZT7 7 A V2L £55,

PyObject *Py_CompileString(const char *str, const char *filename, int start)
Return value: New reference. Part of the Stable ABI. FFL® Py_CompileStringFlags() @ flags %
NULL IZ L CHfE L7z A Y X —T7 = — X TT,

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

Flags *flags)
Return value: New reference. FRtd Py_CompileStringExFlags() @ optimize % -1 1L CHALL

7:—_’/]) ‘/5?—71—7\1:‘3_0

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

Flags *flags, int optimize)
Return value: New reference. str W®D Python Y —2a— K& =L Tay 84 LL, fEshiza—

A7 =7 PRBELET, BN —2 U start XX o THABNE T, ZhEa v R LAlRERa—
ZHIBRS 2 7D12ffi5 Z & AT X, Py_eval_input . Py_file_input % L <% Py_single_input T
LNETT, filename TIHEINDE 7 7 A NVRAEZI—FA T =27 bV ERETL-201EbHh, FL—X
N 73 50X SyntaxError B X v —IICHTL 2H[BEEDRH D 5, I — RB—XTEhh o7
DAV RRANTERP-7D LEHEI, ZAUX NULL 2R L 95
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B optimize 13, AV A TORBIELLRAEZIBELET; -1 & A Y X VXD -0 4TS a>ThHEZ
52D LR UERELLNVEECE T, RN L~ULE, 0 (FRa#ifk7z L. __debug__ 13H). 1 (assert
WEELD BRA ., __debug__ 1344). 2 (docstring HELD R ILB) T,

N— g v 3.4 TEM.

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

Flags *flags, int optimize)
Return value: New reference. Py_CompileStringObject () ¥ TWETH, filename & 771ILI R

FLOIYA—=Ta4 VT EIS5—N\Y RS TFa— &N, N XFHTT,
N—T g v 3.2 TEJ.

PyObject *PyEval_EvalCode (PyObject *co, PyObject * globals, PyObject *locals)
Return value: New reference. Part of the Stable ABI. PyEval_FEvalCodeEz() D> ¥ NI A4 ¥ X —
7x—AT, A=FF7T=z7 b, 70— \NVEReO—HNVERRZ T 2RI £5, o583
NULL 2SN 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, PyObject *closure)
Return value: New reference. Part of the Stable ABL. 52 S 7-FEDEE T, a v f LFEAD I —

FATY 227 F2HMALFE T, ZOBBEIZZ0— A EBOREY, -V ERO~y ¥y 7 F T 22
b, BIBOES, ¥F—U—F&F7 4L M, F—T—RERA JBOFT 7 4+ MEDTEEYL, ELD 10—
Dy X TSNVTHREINE T,

type PyFrame(Object
Part of the Limited API (as an opaque struct). 7V —2bF 7P 27 W ERET 212D fEbN b 47
T2 D CHER, ZORDT 4 =N FIRWOTHEHINGFET,

PyObject *PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. Part of the Stable ABL. EfT 7 L — A ZF i L 3, ZHhiZ
PyEval_EvalFrameEz () WMNT 23 Y N4 VR =T 2 — AT, BAEEHEDLDDOHDTT,

PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. Part of the Stable ABI. Python @4 ¥ & —7") 2D FE 7k, EZENLE
BTT, EfT7Vv—24 f CEENIONILa-FATI 27 b EFETLET, N Pa— FE@ERLT, &
BWIGCTHCH L EEITLES, BIMD throwflag 5IEIIIZFE ACEHATEE T, - B L true BH, I
RN ZREZIVTET, ZUEY 2L —X 47T 27 D throw() XY v RTHHZINET,

N=ay 34 TEHE: 7774 THRHNEBRS TIHETROWZ L BRIET 2 DIl X 512, oML
FRy 7Y —arBe oI ELE,

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
BREDFHGi 7L —2D7 7 72 ZEBELE T, MIHILED true 2, KL %5 false ZIRL £7,
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int Py_eval_input
B oRITHF % Python SUEDFLRFLE T, Py_CompileString () & —fEITfiVE T,

int Py_file_input
T 7ANDZVEMOY —ADSFHEARAENT XD X T % Python ik D B taFE 5 T.
Py _CompileString() & —#fVEd, ZHIXEEDORED Python Y —Ra—FZzar 1 L5
5L EIMEHFELETT,

int Py_single_input
B—D 32Xt % Python SUEDBRFEE T, Py_CompileString() & —#EICfiVE T, ZAUIFERD
AYRTYVENV—=TDIDHDILETT,

struct PyCompilerFlags
AVRA T 777 RNDTEL LDOMERTT ., a—F2a v I LT 3RTDHE, ZOMERD int

-

flags  LTHEINET, a— F2FEITT 255101 PyCompilerFlags *flags & L THEINET, Z
D&, from __future__ import & flags DNEEZEETEE T,

PyCompilerFlags *flags A% NULL O, cf_flags i 0 & L TibA., from __future__ import
WA ZEHEBZmA SN E T,

int cf_flags
AVRAT 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—Ta v 3.8 TEH: Added ¢f feature version field.

int CO_FUTURE_DIVISION
ZDOEY M2 flags ity FF 2 e, BREHEAET /13 PEP 238 12X 2% THDRRA (true division)] & L

THbhET,
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ZOfio~1id Python 7 7Y =227 VY OBRAY > 2 EHT 201 libET,

void Py_INCREF (PyObject *0)

Indicate taking a new strong reference to object o, indicating it is in use and should not be destroyed.

This function is usually used to convert a borrowed reference to a strong reference in-place. The

Py_NeuwRef () function can be used to create a new strong reference.
When done using the object, release it by calling Py_DECREF ().

F 72 FH NULL THo TIEWIFEHA, 028 NULL TREWVWEHEEIF TR VR SIE,
Py_XINCREF() Zffio T2\,

Do not expect this function to actually modify o in any way.

void Py_XINCREF (PyObject *0)
Similar to Py_INCREF (), but the object o can be NULL, in which case this has no effect.

See also Py_XNewRef ().

PyObject *Py_NewRef (PyObject *0)
Part of the Stable ABI since version 3.10. Create a new strong reference to an object: call Py_INCREF ()

on o and return the object o.

When the strong reference is no longer needed, Py_DECREF () should be called on it to release the

reference.
The object o must not be NULL; use Py_XNewRef () if o can be NULL.

B Z 4

Py_INCREF (obj);
self->attr = obj;

can be written as:
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self->attr = Py_NewRef (obj);

See also Py_INCREF().
N— a ¥ 3.10 TEN.

PyObject *Py_XNewRef (PyObject *0)
Part of the Stable ABI since version 3.10. Similar to Py_NewRef (), but the object o can be NULL.

If the object o is NULL, the function just returns NULL.
N— a3 ¥ 3.10 TEH.

void Py_DECREF ( PyObject *0)

Release a strong reference to object o, indicating the reference is no longer used.

Once the last strong reference is released (i.e. the object’s reference count reaches 0), the object’s

type’s deallocation function (which must not be NULL) is invoked.

This function is usually used to delete a strong reference before exiting its scope.

F T2 FH NILL THoTEWITFEHA, 0D NULL TREVEEENF TR VR SIE,
Py_XDECREF () %Zffio T E&E W,

Do not expect this function to actually modify o in any way.

BE: (Blzid __del__ O XV Y FEDDIIFIRAAL VAR VAN ATV BRI NI &I12) X TV R
BEIEIIMERE D Python a— FEMUEHT I N TEE T, 2O LI Ra— FTIRESNIEEL €
A, FATENTza— RIZTRTD Python 20— SV EBICHBHIZ Y 7 A TEE S, ThPEKRT
% DIE. Py_DECREF() BWM-UHIEN 2 X DHEITIE. 70— VAR SEERRER AR TV =
FO—EBLLKREBIZHEIRNETHEE VWS TI, IR VA6 A TV M 2HIRT 23—
RIZFHIRR ST 24 7Y 2 7 bADBRE —RERICaE—L, VAT —XEEEEH L. Thd oK
ZHUXT LT Py_DECREF() #MUHTRNETT,

void Py_XDECREF (PyObject *0)
Similar to Py_DECREF(), but the object o can be NULL, in which case this has no effect. The same
warning from Py_DECREF () applies here as well.

void Py_CLEAR(PyObject *0)
Release a strong reference for object o. The object may be NULL, in which case the macro has no effect;
otherwise the effect is the same as for Py_DECREF(), except that the argument is also set to NULL.
The warning for Py DECREF () does not apply with respect to the object passed because the macro

carefully uses a temporary variable and sets the argument to NULL before releasing the reference.
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It is a good idea to use this macro whenever releasing a reference to an object that might be traversed

during garbage collection.

void Py_IncRef (PyObject *0)
Part of the Stable ABI. Indicate taking a new strong reference to object o. A function version of

Py_XINCREF(). It can be used for runtime dynamic embedding of Python.

void Py_DecRef (PyObject *0)
Part of the Stable ABI. Release a strong reference to object o. A function version of Py XDECREF().

It can be used for runtime dynamic embedding of Python.

T o=~ 2 v: _Py_Dealloc(), Py_ForgetReference(), _Py_NewReference() &, £ > &S &Da
7 ONEIZBWTOAMEHT272DDbDTT, $. /B — \VER _Py_RefTotal dEEETT,
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FIVE

IS LR

COETHAT 2B %2 M5 &, Python OIS DUHPHINDKEHATE S X 51272 D £, Python OFIFHL
HOEAEP WL S0 T 2 2 BKRUITT, FlIAE POSIX errno Z2HUC00M - MrER RA- L3 B4AEL
HTRBHILVWTS =D (ALY RED) 70 —NLRA I 7 =205 D 3, FITITRILEEZze
ACD CAPIEENB ZNE 7V 7 LERAD, KRLZE ZIKEZ I —DREEZRTZDICRELET, IFLA
YD CAPI BIBIZ TS —4 P —XBIR L, WBHIEBEBDARA VX 2BT 2 8iliko TWa 581 NULL TH
D, BBDEREZIRTGEE -1 T, (BIFh: PyArg_» BIBIIFEITICHII Lz 212 1 ZIRL., KLk =i
0 ZIKL%£7).

BARNCIE, =59 —A4 P r—&iE, ISR, FINDOME, PL—ANy I AT D3 0D T2 bR
AR THREINET, ThHDRA VRIFENTSH, BEZINLZWESIE NULL 22D 23 (7L, WD

DHAEDLREIEFZILXINTED., flzI1E, fIsois NULL O5E1E. FL—2 Ny Z713JE NULL OfEICR D %
BFA)

B B BRI O U 72 BRSNS ORI L 727912, Z DB RIL 2 e oian e &, — RN Z —
AV —RERELEEA, MO LEBEBATTITRELTWES, =720 LTHNEZ V7T 2
HB2WE (A7 =227 PBRELZBAEVEHDLETOLSR) ZADBROEALY Y — A WMD FRWARITK 2 %
DELLH—HETIEENDD $F, 72U T 2%EfHZ L TniRiFiud, HaEickily 2RETE HDF
HA, T7-DRDITRZGEIF. L7 —MPRESINTND Xﬂ%:UHjLTEL%Dfo%% EMRYITY, =7 —HL
HEIATWRWEE LR TEEAONA TV HEITIE, Python/C APLOZ SR 3O LIEBZENLAED
BRI VATREMED D D . AAELRIE TR 2008 LOLEE A,

SEIR: 15 —#AITIE sys.exc_info() DR TIEHD FRA. 5 —HATIXEEHIRSI L TLEVLEL (L
P o TEREHLET) IS LTV 2 DI L. sys.exc_info() OREFIIIIE SN BOBISEELET (L
FhioTH S EELEEA).
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51 HheoV7

void PyErr_Clear ()
Part of the Stable ABI. Z5—A Y I 5 —X% 2 U7 LET, TT7—A VI T —RPREZINTVRVER
S, BhRIEHD FRA,

void PyErr_PrintEx(int set_sys last_wvars)
Part of the Stable ABIL. 0D s L —Z vy 7% sys.stderr KHH L., Z5—A4 P r—&%22 V7L
¥73, 7L, =5 =7 SystemExit THBIHBEZMRWVWT TF., ZOHA. FL—XNv ZZHHEHT,
Python 71+ 21X SystemExit £ Y ARV ATHRESNLI—a—FTHRTLET,

II7—A VI T —ERRESINTVD E ZIZ EIF, ZOBBERIHLTIZEW, ZhlSoBE, E
R T — 25| FEIFTTL x5!

set_sys_last_wvars MIEE aTHZ, sys.last_type, sys.last_value, sys.last_traceback Z8
M, BRENBHNDZA T fH, PL—2ANy 7 ZhZRICKMENE T,

void PyErr_Print ()
Part of the Stable ABI. PyErr_PrintEx(1) O A Y 7 XTI,

void PyErr_WriteUnraisable (PyObject *obj)
Part of the Stable ABIL. BIfEDHIA & obj 5I#T sys.unraisablehook() ZFFUH L £3,

BINDHEEZINTVENA VX TV XPEBICHN R EZIRR N TERVEEIL, ZO2—T41
T4 BT EE X v —2% sys.stderr "NHALF T, FIZIE, HISD __del__ O XY v RTHAEL
Tz Z2ifibhEd,

FREZHONLVHINDGERE /22y THF R M 2iELRTE—D5H obj THEBMMNOHENE Y, AR
GiEix. obj @ repr XFHIBEEX v - ICHAEhE T,

COBEBEMNUH T 2i2iE, sty PSR TORITAEZRD $2 A

5.2 FINDZEH

UTFoBEIE, HEDALY ROLT—A4 I —XORTEEHPILE T, FEEDD, 2o DEEDWL D
23, return X TCHHTE % X 5ITHIZ NULL KA VX 2R LET,

void PyErr_SetString(PyObject *type, const char *message)
Part of the Stable ABI. 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 create a new strong reference to it (e.g. with Py_INCREF()). The second argument is

an error message; it is decoded from 'utf-8'.

void PyErr_SetObject (PyObject *type, PyObject *value)

64 % 5 & fSuE
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Part of the Stable ABI. Z DBAEIX PyErr_SetString () WMTWE T D, FIAD 7 fE (value)” & LT
FE®D Python 7Y =7 b RIEETH D TEE T,

PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. Part of the Stable ABL. TOBIZTS —4 > I 7r —XEREL NULL %
BLUE T, exception 1X Python fil4 2 5 A THBXRETT, format LLEDFEIETZI—X vt —-I%
E27:0D b DT, PyUnicode_FromFormat () D5IE L R CEKEZF > TWE T, format 1¥ ASCII =¥
a— R EINXFHNITT,

PyObject *PyErr_FormatV(PyObject *exception, const char *format, va_ list vargs)
Return value: Always NULL. Part of the Stable ABI since version 3.5. PyErr_Format() &[RUTT
M, AIEESIEORD DIC va_list 5IEEZITID £,

N—a v 3.5 Tl

void PyErr_SetNone (PyObject *type)
Part of the Stable ABI. 24X PyErr_SetObject(type, Py_None) Z&HMEL7=d DT,

int PyErr_BadArgument ()
Part of the Stable ABI. Z4U& PyErr_SetString(PyExc_TypeError, message) Z &ML 72 DT,
Z ZT message \FMAABBIEDRER ST IHEI Nz WS Z e 2R LTVWET, FICHETHEA
T3DDHDTT,

PyObject *PyErr_NoMemory ()
Return value: Always NULL. Part of the Stable ABI. Z X PyErr_SetNone (PyExc_MemoryError)
ZEMWLIZHDT, NULL ZIBLE T, LdioT, XEVRRBICKR s E, ATV =2 MEID HTRIRK
¥ return PyErr_NoMemory(); £ H Z W TEE T,

PyObject *PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. Part of the Stable ABIL. C 74 77 VE#DI LI — %R LT C £# errno
ERELE 22, BN RAEZE 27D IERNZRBEIRT S, B —ERPEY errno fHT,
BIED (strerror() O/ OLNDE) METEILI— R v —ITHEIZRXTINI T 27 2R LET,
Zh 6, PyErr_SetObject(type, object) ZFFUNH L %3, Unix Tid. errno {HA EINTR TH 5 &
X, TROBEIDAENLSATLIA-NAEZRL TV L E, ZHUL PyErr_CheckSignals () % MM
L. ZWHLT—A U7 —ReRELLGERRES N FRICLTBE T, BEIIHIC NULL 25K
LET, LEDoT, YATLA—ARBLI7—%RLELE, YATL3—LDF v —BIZ return
PyErr_SetFromErrno(type); £EL Z BN TEET,

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject * filenameObject)
Return value: Always NULL. Part of the Stable ABI. PyErr_SetFromErrno () Il TWE T, file-
nameObject 73 NULL TIRWIGEIZ, type DAV AT 7 RIZE=ZFIBE LTETEWVI X2 FWHHENM
INTWE T, 0SError BIANDIHEETIE. filenameObject D3I A > A X > 2D filename BIEZ EFHT
5DIZffbhE 3,

5.2. fISDx 65
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PyObject *PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameObject,

PyObject *filenameObject2)
Return  wvalue: Always NULL.  Part of the Stable ABI  since wversion 3.7

PyErr_SetFromErrnolithFilenameObject() WM TE TN, 774 VH% 2 D2 BRI LK
L7zt 2PN T 272012, 2DHD 7 7 ANVBA T 27 FEZITWD £7,

N— 3 v 3.4 TEM.

PyObject *PyErr_SetFromErrnoWithFilename ( PyObject *type, const char *filename)
Return value: Always NULL. Part of the Stable ABIL. PyErr_SetFromErrnoWithFilenameObject ()
WHTWETE, 774081 C XFHe LTEZONET, filename id 774NN AT LOIY 01—
TAVIEII—N\YES TFa—-FEhET,

PyObject *PyErr_SetFromWindowsErr (int ierr)

Return wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 3.7. T
\& WindowsError Z A X 2 DICHALEKTS, 0 @ jerr & XU SINLEE.
GetLastError() 2R3 7 —a— FHRRDIZHONE T, ierr H 2 WVId GetLastError() 2k - T
HzohsdL7—a—FD Windows HORBHZED 372012, Win32 BI%( FormatMessage () ZM-Uf
HLET, 20 b, H—ERD jerr [HTHE_EHED (FormatMessage() 26561 5) MiET 2L 7—
Ayt —ITHIZRTINATY =27 PR L £T, £ L T, PyErr_SetObject (PyExc_WindowsError,
object) ZFENHI L EF, ZOBFUIHEIC NULL iR L ¥£73,

FIFATRE 2R BREH: Windows o

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return  wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 38.7.
PyErr_SetFromWindowsErr () WTWE T2, EHT2HMDREET 25180 EBMEINTVET,

FIFRTRE . Windows o

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return  wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 38.7.
PyErr_SetFromWindowsErrWithFilenameObject () IZITWETH, 77 A4 LHE C XFH e LT
Hzongd, filename &7 7 ANV AT LDLYA—F 4 7 (0s.fsdecode()) TTFa— KN FET,

F AT HE : Windows .

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

*filename)
Return  wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 38.7.

PyErr_SetFromWindowsErrWithFilenameObject () I TWE A, EH T2 DRIZIEE T 5515
MBI TOET,

FMF R RE 72 BR4%: Windows o

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, PyObject
*filename, PyObject * filename2)
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Return wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 3.7.
PyErr_SetExcFromiindowsErriithFilenameObject () WCTETN, 2 DHDO 7 7 A VEHATY =
7 MR £7,

FIFPTRE 72 BREE: Windows o
N—a ¥ 3.4 TEM.
PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char *file-

name)
Return  wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 38.7.
PyErr_SetFromWindowsErrWithFilename () W TWE T, EH T 205 OT 2 H6E T 2518058
mENTVET,

HMFe]RE 2 BR4%: Windows o

PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. Part of the Stable ABI since version 3.7. ImportError % fiiHIZiEH
T30 TT, msg EHINDRX vy —IXFHE LTy FEINET, name & path Z¥H 5D
NULL 2L T &<, #h?h ImportError ® name B Y path B LTy bXNFET,

N—a v 3.3 TEM.

PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name,

PyObject *path)
Return value: Always NULL. Part of the Stable ABI since version 3.6. PyErr_SetImportError() &

AP TWETH, ZOBKITEL T 26154 LT, ImportError DY 77 7 AZIEETEE T,
N— a ¥ 3.6 TBE.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col offset)
HEDOFIHND 7 7 4N, 1T, A7y bOEREZ LY b LET, BIEDHINND SyntaxError TRWIGEE
i, BINERRT B9 72 2T 40, D SyntaxError TH2 L BZ 2 L5 EMEEBML 5,

N—a v 3.4 Tl

void PyErr_SyntaxLocationEx(const char *filename, int lineno, int col_offset)
Part of the Stable ABI since version 3.7. PyErr_SyntazLocationObject () LITWE T D filename
B 77AINCRATLADIY AT VI LI 53—\ RS TFa— FEReNS P XFHTT,

N—a v 3.2 Tl

void PyErr_SyntaxLocation(const char *filename, int lineno)
Part of the Stable ABI. PyErr_SyntazLocationEz() L LTWE T, col offset 5IEDEREZI L TY
9,

void PyErr_BadInternalCall()
Part of the Stable ABI. PyErr_SetString(PyExc_SystemError, message) &M L72dDTT, Z
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Z T message \ZNEREEIE (B 21X, Python/C API BIE) B AIERG B L b IIFUHENZE VWS 2L
ERLTVET, EICHEICHMAT 2200 DTT,

5.3

il

==}
=

MToE#zfMw, C a— FTEEREEZWE L £, Python @ warnings €Y 2 — LV TAREATWVWSIAE
HOBHYE I MTET, ZhosBEIEEEERX v —I% sys.stderr NHEHLETH, 2—IhELET
NAEETZESHEET 2B TE, Z20HER, BB ZEE L 5, BEEENELI S ORMED 72012
%@Eﬁﬁﬁ)mﬂ%ﬁﬁj?% EWVWH ZEBAENBRET, FISIEHSINRVEEIREDEIZ 0 T, st Eh
7_17% 3 -1 T3, (BEX vy —IDEBICHIZNE . BXLEZDHNDFREEDADIONTITHNTTE %
Ay TRRENLS DTT, ) s BEH S5 E, WOl Litid@E ofIsMLE 2T wg 3 (B2, R
%L“Cmf:%ﬁ%i&:ﬁb Py_DECREF() %A1\, 7 —{HZRLE7T),

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack__level)
Part of the Stable ABL. HHEX v 2=V % FIT L E T, category 5IEIIEE LTIV (UT2SR) » &
721% NULL T. message 51803 UTF-8 => a— FENXFINTT, stacklevel lFA X v 7 7L — LD
ERTIEOBETT, BERZDOAX Yy 7 7L —ADOHDFETL TV TR OFEITENE T, stacklevel H
172% PyErr_WarnEz() ZWEOH LTV 2B, 2 728 2D LoOBIEDY Warning OFITITITR D £5,

& H 7 3V IE PyExc_Warning D% 727 FJ ATRINIER D £H A, PyExc_Warning &
PyExc_Exception %727 5 ATF, 77 4 sDEEDH T 3V IE PyExc_RuntimeWarning T3,
FEHED Python BE& A 73 V3, FEESHTIY) THEDIIEINATVWS 7 m— L ZEH e UTHHAT
ﬁlﬁfj—o

BEEPAY IR —AT5DDFRICOVTIE, warnings TV 2 — LD RFaXr7—yaryavr R
TAY RFaXyT—2arD -WAT>aryESRBLTLIEIW, EEartrn—1D7zHd C API
EHD FEEA

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

lineno, PyObject *module, PyObject *registry)
TRTOEEDBUEEZIIRINCHIE L 728 HE X v —Y%H L ET, ZHid Python BI%X warnings.

warn_explicit() DEENL T v 8—T, IHIWIHFREBIICIEZELLEZSBL T I W, £ ZIZHHA
ENTVWET 7 4V DR EEB 72012, module ¥ registry 518UE NULL KERETEZ N TEE T,

N— a v 3.4 TE.

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

const char *module, PyObject *registry)
Part of the Stable ABIL. PyErr_WarnEzplicitObject () IZBITWE T, message & module 3 UTF-8

I a—RINEXFHTHZE ZADBERD. filename & 77AINO AT LOIYA—T4 T LT
Z—N\NYREZ T7Fa—-FENET,

int PyErr_WarnFormat ( PyObject *category, Py _ssize_t stack_level, const char *format, ...)
Part of the Stable ABIL. PyErr_WarnEz () W7z X S BB TI D, EHEXvE—2%74—<v T3
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DIT PyUnicode_FromFormat () ZfEHA L %3, format 1& ASCIL ITT.¥a— FENXFHITT,
N—=a ¥ 3.2 THEM.

int PyErr_ResourceWarning (PyObject *source, Py ssize 1 stack_level, const char *format, ...)
Part of the Stable ABI since version 3.6. PyErr_WarnFormat () WZAL7zBAET T 25, category 1%
ResourceWarning {272 D, source |3 warnings.WarningMessage() IZIEINE T,

N— ar 3.6 TE.

54 I5—A2JT7—2DEVWEDHE

PyObject *PyErr_Occurred ()
Return value: Borrowed reference. Part of the Stable ABl. T5—4 VY7 —XBPREZINTWVWE T
APLET, RESNTWLHEE, HISD B (PyErr_Set* BIOD—2d 2\\& PyErr_Restore() -\
DEOHHLUVIERH LIS T 28 —518) ZIRLET, HESINTOWARWVWEEIX NULL ZIRLET, DRk
BREDEANDZREFRF > TWERADT, £RUT Py_DECREF() 3 2HEIIH D FH A,

PO LENG GIL 215 L2 hudz b $8 A,

AR RO EZREOHIN e L 72T L 723 W, Z2Db D12, FITRT PyErr_EzceptionMatches ()
o T2V, (EBIFHEHIICKIMT A2 TL & 5, BRERS, FIAITZ FATERIA VAR Y ZADD
Liznwl, 2 0WE 77 2ABINOGERZIGESNI0INDT 727 7206 LRV 2STE, )

int PyErr_ExceptionMatches (PyObject *exc)
Part of the Stable ABI. PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) &R U, flsfH
FRICHRE SN ZI2RT. ThEHPHZEITRETY, FIARREL TWRVLZRLIE XEV T 7R R
BRPEZZTL &9,

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
Part of the Stable ABL 4% given 73 exc DRI L EHE T 258 ICHEEZIRLET, exc B7 F7AA T
P2l VTHBEED. given DYV T T TADA VARV ATHBLEICEERLET, exc X T NLDY
B ETINVED D (BROZOY TR TNVICHRINCD 3) TXTOFINUEET 2 hTANONE T,

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject ** ptraceback)
Part of the Stable ABl. 5 —A Y5 —X%7 RLUARET ZODEBOFAWMOHLET, =54
VIT—=EPRESNTORVEEIR, ZDOFTRNTOEKE NULL IKRELET, T7—4 VI 7 — XK
EINTVWEIHEEEZ YV 7EN, HREMO ILEhTZzhZhoA 7227 bAOBREROZ 2ITRD
$9, MATY 27 PO NULL TRWE ETE R, ZOHE FL—ANy 74 7Y =2 I NULL 2d LI
E¥ A
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FEWR: EHE. ZOBEBEANEIRIET AN EDODHZa— K9, 57— VI —RE2—RNICREFELTHE
LT3R EDOH 22— FTOAMFENET,

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)

Part of the Stable ABL. =204 727 bbb —A VI —RERELET, T7—-A VI F—4&
BITIRREZINTVEIEEE. BNV T7EINET, A7V 27 A NULL 5, =74V PF—
ZMB7) 7 ENE T, NULL D type & IE NULL D value H % WM& traceback 2 L TIEWF EH A, HlIAD
B (type) 137 7 RATH BZRETT, T2 FNDOT (type) H 2 WIHE (value) ZIE L TITWITER A, (Z
N OHAIZH 2 L B TR ZW S VHBEORERAERETL x5, ) ZOMUFHLIEZERAZADA TS = 7
FDOSZREMDRE LT HRILEFFFCHLORNCZNZNDA TV 2 7 ADBIEF R TR S
ZOOTHY, FRMOHLOBRICEDRER INLOZRER o TVERA, (ZHZHEL TWRWEE
F. ZOBEEHo TIFWITERA,. HFELTBEE%T, )

AR EE. ZoBBIEZI—A VI — 22 —FNRFLELT 20 BEDH 53— FTOAFVET,
BFHEDL I —A I —RBRFT 572DI2IE PyErr_Fetch () ZE{fio T EE W,

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

Part of the Stable ABL. & 2RI Tl&. DIT D PyErr Fetch() PRFEIX 7 EFRLIATOWARW” AJRE
HERHDET, DED, *exc 1 FTZFRAFTTI =7 MEH xval IZAIL 7 FADA Y AX VA TIERVE W
SEKTT, ZOBBREZOIIRBEICZDI FREA Y AR Y AT 2 dicfiibhEd, ZOMENT
TRIEFREEA TV RHEEIMTSEE XA BIEIERLII ST + =< Y ZA2WET 2 DICFES ATV
%7,

AR Z OBIRIBIIMEICHEBAYIC __traceback__ B ZRE LEHA . L —2ANy 7 Z2EYNIEK
TET WEND BHER. RDBIMD 2 — N P5ETT:

if (tb != NULL) {
PyException_SetTraceback(val, tb);
}
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void PyErr_GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)

Part of the Stable ABI since version 3.7. sys.exc_info() THROLNZFIMEREZIFL T, ZhiX
BICHEXR- IS 22T 20T, HiiiEZHSnfINANOSIRIIF > TuERA, L3204
TV MDBIRERLETH, ZOHIZIE NULL 552 0d LOLETA, ZOBEBIIFIIVERDOIREL
EHELERA

AR CoREE. BERAIN RS a - FTREHAINEEA. EHICES & ZHEHISNDIREL —
REHNIZRE L, DRI MENH 22— FTHEHAT 2N TEET, FAINORELZTICES., dLIIEY
V73 512i& PyErr_SetExcInfo() %o TLEE W,

N— a v 3.3 TEM.

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

Part of the Stable ABI since version 3.7. sys.exc_info() THROLNZHINEREZHFREL ET, THiX
BICHERT: I 22T 2 DT, FiiciCEHINBIANDZRIEFF > TV ER A, T OREEIETIEL
NOBWEBRAE T, HISOIREEZZ V7 L2wEEIE 3 22 TO5HIC NULL 2L T ZE W, 3D
DFIFIZDONT O— RN IANK, PyErr_Restore() ZBIRL T ZE W,

AR CoBBE. BEEAN RS a - FTREHAINEEA, EMHIZED &, THREHISOIRE
ZRICRFE L. TRRSBENDH 22— FTHEMATL A TEET, FSOREZIGET 5121
PyErr_GetEzcInfo() 2o TL7ZE W,

N—a v 3.3 Tl

55 T FNUNVEIVY

int PyErr_CheckSignals()

Part of the Stable ABI. This function interacts with Python’s signal handling.

If the function is called from the main thread and under the main Python interpreter, it checks
whether a signal has been sent to the processes and if so, invokes the corresponding signal handler. If

the signal module is supported, this can invoke a signal handler written in Python.

The function attempts to handle all pending signals, and then returns 0. However, if a Python
signal handler raises an exception, the error indicator is set and the function returns -1 immedi-
ately (such that other pending signals may not have been handled yet: they will be on the next
PyErr_CheckSignals () invocation).

If the function is called from a non-main thread, or under a non-main Python interpreter, it does

nothing and returns 0.

5.5.
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This function can be called by long-running C code that wants to be interruptible by user requests

(such as by pressing Ctrl-C).

AMR: The default Python signal handler for SIGINT raises the KeyboardInterrupt exception.

void PyErr_SetInterrupt()

Part of the Stable ABI. Simulate the effect of a SIGINT signal arriving. This is equivalent to
PyErr_SetInterruptEx(SIGINT).

EMR: This function is async-signal-safe. It can be called without the GIL and from a C signal handler.

int PyErr_SetInterruptEx(int signum)

Part of the Stable ABI since version 3.10. ¥ ZFNVHREELLZMRZS I 21— P LFEFT, R
PyErr_CheckSignals () DMHIN &, G2 o5N7> 7 FARBHD Python O 7 F Ay RS HIF
UoHiEh s,

This function can be called by C code that sets up its own signal handling and wants Python signal
handlers to be invoked as expected when an interruption is requested (for example when the user

presses Ctrl-C to interrupt an operation).

5z 57z 7' Fud’ Python ICHLE 722> - 72 (signal.SIG_DFL ¥7z1% signal.SIG_IGN IZFE X
nTwi) HBaE, EHIhET,

If signum is outside of the allowed range of signal numbers, -1 is returned. Otherwise, 0 is returned.

The error indicator is never changed by this function.

AFR: This function is async-signal-safe. It can be called without the GIL and from a C signal handler.

N—ar 3.10 TEM.

int PySignal_SetWakeupFd (int fd)

ZD2—T 4 VT4 BEIE. 7 FNERTE o B T FABFSEANL P LTEZAL 7 74 LE
WRTEBELET, fdid/ v 7ayF 7 TRhRINERD F8A. ZOBEE, 128D 7 7 4 LR T%
BLES,

-1 2T, CORBZEINCLES;, Ch2PWHRETT, ZDBEEIX Python @ signal.
set_wakeup_fd() C[EFETTH, YARTI—F v 7 bITVERA, fd I 3FEMNR 7 7 A LVREABRFTH
BERETT, ZOBEIEXAA VALY ROLDARERHEINEZRNZTT,

N— g 3.5 TEH: Windows T. ZOBEEIZY 7y FAY RALZFR—F T2 X5k FEL,
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5.6 BIAI SR

PyObject *PyErr_NewException(const char *name, PyObject *base, PyObject *dict)
Return value: New reference. Part of the Stable ABL. 2D 2 —7 4 V7 4 BEUIH L WHIA 2 5 2% 1E
RU TR L £ 3, name 51E0IH L WIS O, module.classname XD C CFEFITHRIFIUIR SR
W, base & dict 5IEUIERE NULL T3, ZHUITXNTOFNDZZDDL— b, #AIABE Exception (C
Tl PyExc_Exception & LT7 7R AHRE) Z— b LTIRELKIZ FAA TV 27 b RERLET,

HLWZ I XD __module__ JEBIEIE name SIBOFEIER D (REZED Fy MET) IKRES N, 77 2%
BT (RO Ky bOK) ICHREINE T, base FIBIIROY DR—R 7 S AZET 57D X %
T, —=DDITATH, VIADRTILTHEMNER A, dict 5IBUZT T AZHE XY v ROFERIEET
57=DIHEZET,

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

Object *dict)
Return value: New reference. Part of the Stable ABI. PyErr_NewEzception() YIXIZF U TI 2., #HL

WAL 27 5 2B docstring ZFYE T E £ 5, doc 25 NULL THEEWES, ZAbH4 2 7 2D docstring
WD ET,

N—a v 3.2 TEM.

5.7 INATS Tk

PyObject *PyException_GetTraceback (PyObject *ex)
Return value: New reference. Part of the Stable ABI. Python T __traceback__ EMH» 5727 AT
X250, BIFMCBIT % traceback DFTL WS EZIR L £9, BRT % traceback 2 EVHE L.
NULL ZiRL £,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
Part of the Stable ABI. Z @4z 3 % traceback 12 th &ty N LET, 7V 7T 5ICi& Py_None %
ERL T ZEW,

PyObject *PyException_GetContext (PyObject *ex)
Return value: New reference. Part of the Stable ABI. Python T __context__ EWH» 57 72 A T%
25D, BIAMCET2aYT7F R (ex DEH I N2 & 2L TOHIOFIS A > 2K Y R) D
FLWSREZELET, BRI 230732 FMWEEIR, NULL 2IEL $35

void PyException_SetContext (PyObject *ex, PyObject *cix)
Part of the Stable ABL. MBS 2 a7 F A MC etz Yy FLET, 2V 7551213 NULL Z{EH
LTLEEW, ctz BHIIA VAR AP E S DD BTF = v 7I3TbhERA, 2 ctzr ~NDH
WrRAET,

PyObject *PyException_GetCause (PyObject *ex)
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Return value: New reference. Part of the Stable ABI. Python T __cause__ EM0»567 72 ATZ 3
bOLFEL. HIAMCEET 2HA (raise ... from ... XX > Tty hENBHA v ZZ R, B LK
¥ None) DHFTLWBIRZIRL £7,

void PyException_SetCause (PyObject *ex, PyObject * cause)
Part of the Stable ABIL. fISMCBEfRS 2 JRENC cause By P LET, 7V 73 3I120E NULL ZFHL T
{7ZEW, cause BN A Y ARV A None DEBE LN THZ e 2lELDIHF v 7idfTbhh g
Ao ZHUZ cause NDBRERAE T,

Z DREEUT & - THEERIVIZ __suppress_context__ IZ True 2t v F XN T,

5.8 Unicode fIAAFT o

T oREIE C 785 5 Unicode I ZEo 7= DEBIELZD $27-DIFHLET,

PyObject *PyUnicodeDecodeError_Create(const char *encoding, const char *object, Py ssize t
length, Py ssize t start, Py ssize 1 end, const char

*reason)
Return value: New reference. Part of the Stable ABI. encoding, object, length, start, end, reason J&TE

%% o7z UnicodeDecodeError 7Y = 7 M Z{EM L £, encoding B XU reason 1& UTF-8 =¥ a—
F &7 FHNTT,

PyObject *PyUnicodeEncodeError_Create(const char *encoding, const Py UNICODE *object,
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&TE% ¥ o 7=
UnicodeEncodeError 4 7Y =27 b ZE L £ 3, encoding B X reason 1& UTF-8 > a—F&
NIZFHNTT,

N— g v 3.3 TIE#ER: 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 *rea-

son)
Return value: New reference. object, length, start, end, reason J&ME% - 7= UnicodeTranslateError

F 727 FRERLE T, reason & UTF-8 =2 a— R EN=FHTT,
N— g v 3.3 TIE#ERE: 3.11

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

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)
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PyObject *PyUnicodeEncodeError_GetEncoding(PyObject *exc)
Return value: New reference. Part of the Stable ABIL. 52X 6072065447 = 7 b D encoding JEME%
BLET,

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. Part of the Stable ABL. 52 & 7f5b 4 72 = 7 b D object @M% IR
LEd,

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

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py ssize t *start)
Part of the Stable ABL. JEXN/2HINA T =27 b2 S start BIEZHIF LT *start IHEML F 3, start
E NULL THo TR D FHA, BIILES 0 2, KMLS -1 ZELET,

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

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py _ssize 1 start)
Part of the Stable ABL. JEXN/24 A4 7P 227 b D start BHEE start CERELE T, BIL7=S 0 %,
KL -1 ZBRLETS,

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py ssize 1 *end)
int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py ssize t *end)
Part of the Stable ABL. JEXN7=HINA TS =27 v 525 end BEZEIF LT *end WML 5, end I
NULL THoTIERD A, BHLEDL 0 2, KBLES -1 ZIRLET,

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py _ssize t end)
int PyUnicodeEncodeError_SetEnd (PyObject *exe, Py ssize t end)

int PyUnicodeTranslateError_SetEnd(PyObject *exc, Py ssize 1 end)
Part of the Stable ABL. JEXINZBINF T =27 D end BHEZ end KRELET, LS 0 %,
KRL:S -1 ZIBLET,

PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetReason(PyObject *exc)
Return value: New reference. Part of the Stable ABL XN/ A 7Y =7 b D reason BHEEIEL
9,

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

it PelinicodeFncodeR _SetR n(PyObject *exc, const char *reason)
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int PyUnicodeTranslateError_SetReason(PyObject *exc, const char *reason)
Part of the Stable ABL. X N7fI5 472 =2 b D reason % reason ITRELE T, BIHILEH 0
T, KMLES -1 ZRLETD,

5.9 BlROEE

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 tp_ call implementations because the

call protocol takes care of recursion handling,.

int Py_EnterRecursiveCall(const char *where)

Part of the Stable ABI since version 8.9. C LULOFIFEFHLEL LS 2 LTW5S L ZAICHIZ
JE9.

USE_STACKCHECK D EHR SN TV EHE, 0S DRAR v 2R Fd—N—T0—DRLEIES2E
Py0S_CheckStack() #ffioTFzv 7 LET, DL A —N"N=78B—-LTWVWEHK 5, MemoryError %
ty PLEBTRWEZIRELET,

Rz ZOBEBLIHEIFO LRIGEL TWiRWLWhEF v 7 LET, ERIGEL TW35E, RecursionError
Pty PLEOTRWMEEZRLET, 2 TRVWESRYeE2RLE T,

where 1Z " in instance check" ® k57 UTF-8 = a— F‘c"ﬂf:f{?ﬁ” LT, HFOHERS DRI
ELEZ Y TEHEN S RecursionError DX vt —JICHEETE L XS ICTRETT,

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

void Py_LeaveRecursiveCall (void)
Part of the Stable ABI since wversion 8.9. Py EnterRecursiveCall() % & 7 X ¥ % 7,
Py_EnterRecursiveCall () @ BERHLT FEH LITH L 1 BIFHZZRT IR D 28 A,

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

a Y7 FENIN U tp_repr ZHEYNIHEIET 2121X, FHRLEFROUEIKRDOLNE T, XX v 7 ORGEICIZ.
tp_repr \FMEERIIHE BT 272024 7Y 27 bRMllo TWRENH D £, KD 2 DOEKIEZ DMEEL &
2L ET, EHMNITIE, TN 513 reprlib.recursive_repr() SR C OEETT,

int Py_ReprEnter (PyObject *object)
Part of the Stable ABI. fERRIEEZ MR T 2 72DIT, tp_repr DFEHEDFEHETIEIHL £,

ZOATY =7 FHBOCME XN D o756, ZOBBIIIEORBREEZRL 3, TDHE. tp_repr
DFEEZ, ERERIXFINA T 27 bRIBRITARETT, FIZIE dict A7V =7 ME {...} ZiRLE
Tl list A7V =27 ME [...] ZIRLE T,
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PR ER D _ERICE L 7285813,

X NULL IR T XRETT,

ZOBBUIADEEEZRLET, ZOHA. tp_repr OFEET I

FhANDGEE, BRI 2R L, tp_repr OFEHTAE B VU ZHIT THrEVERA,

void Py_ReprLeave (PyObject *object)
Part of the Stable ABL. Py_ReprEnter() Z# T ¥ %7, 0 Zi& L7 Py _ReprEnter() ORI LIZ
FU 1 EFEXRTIUERD $H/ A

5.10 RZEHIH

PyExc_ D% A2 Python Ot #aH i< ARiE D07 m— NV ZEH L LT, X TOUE Python HIF4 23| AT
RETT ., TR Pyobjectx BHib, IRTIZIAF TV 227 M TT, BERT 2012, IXRTOEKE

DUMICHEL 5
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

EQOFError

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

ROR—TIZHL

5.10. FEHH
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R 1-FIOR—IH5DHKESE

C% Python % AR
PyExc_KeyError KeyError
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError *1
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError ModuleNotFoundError
PyExc_NameError NameError
PyExc_NotADirectoryError NotADirectoryError
PyExc_NotImplementedError NotImplementedError
PyExc_OSError OSError *l
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

N—3 a3 ¥ 3.3 TiEMM: PyExc_BlockingIOError . PyExc_BrokenPipeError . PyExc_ChildProcessError
. PyExc_ConnectionError . PyExc_ConnectionAbortedError . PyExc_ConnectionRefusedError
N PyExc_ConnectionResetError N PyExc_FileExistsError N PyExc_FileNotFoundError
N PyExc_InterruptedError . PyExc_IsADirectoryError |  PyExc_NotADirectoryError .
PyExc_PermissionError . PyExc_ProcessLookupError . PyExc_TimeoutError (¥ PEP 3151 Z &

_ 1 ZIFROBEERN DD DR—R 2 5 R TE
78 % 5 & Flonig
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DIBAINE LT
N— a v 3.5 TiBl: PyExc_StopAsyncIteration B & U PyExc_RecursionError ,
N—Y a ¥ 3.6 TiEIN: PyExc_ModuleNotFoundError.

NS HEHMEDD 5 PyExc_0SError DL A V7 ATY

C#% AR

PyExc_EnvironmentError

PyExc_IOError

*2

PyExc_WindowsError

N—=Yay 33 TEHE: ZhHDTA ) 7 RIHINOREEE T 20 ffbi g3,

HER:

5.11 EEEEZAHTIY

PyExc_ D% A2 Python ORI W Ziz D7 a— VAR E LT, $XRTOEME Python BH A 73

DHAREET T, I HIEE PyObjectx BHib, TRTIZIRA TP 27 bTT, STEEZHHT 57-2DHI12, §XT
DERELITICHEL T

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 TiBfN: PyExc_ResourceWarning.

*2 Windows TOAEZEINTWET, 7V Fat v+~ 0 MS_WINDOWS DEZREINTVWEINTAIFEI LT, chzffisa— %
fREELTL XV,
*3  ZAARIOEMEELE 5 T ) DD DR—=R Y 5 RATE

5.11. FEEEHTIY 79
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HER:
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COEOBEEIZ. C TErNEa—FE TS5y b7+ —LABTAMEDODH 2B DICT B ETEID2DBDH, C
75 Python €Y a— %25 b0, 2L THEEBOFIEEMBRLZD. C OfEd 5 Python DEEZHEET 2D
T, ARI—T 4 VT ANERRATZZITVWET,

6.1 AXRL—FT 1 VI RATLEEDI—T1 )T«

PyObject *Py0S_FSPath (PyObject *path)
Return value: New reference. Part of the Stable ABI since version 3.6. Return the file system
representation for path. If the object is a str or bytes object, then a new strong reference is returned.
If the object implements the os.PathLike interface, then __fspath__() is returned as long as it is a

str or bytes object. Otherwise TypeError is raised and NULL is returned.
N—Ta ¥ 3.6 TE.

int Py_FdIsInteractive (FILE *fp, const char *filename)
filename &\~ ZRTOIERE 1/O 7 7 4 )V fp HIXEERY (interactive) TH 2 e EZ 6N 25EICH (JE
¥nr) ZIRLET, T4 isatty(fileno(fp)) DEIKKREZ 7 7 A VDBFETT, 70—V R7 57
Py_InteractiveFlag BEDGEITIE. filename R A > X H3 NULL 2>, (A '<stdin>' F7zld 17277
DVFTNPICFLWEFICHEZRL X,

void Py0S_BeforeFork()
Part of the Stable ABI on platforms with fork() since version 3.7. 7RX2 AN 7 + — 27T BHNI, W<
D ONIEIREZ S 2 7D OBIT T, fork() PHED 70t X 2HHT 2 Z Dfth DA O BI%L % I
CHTHNC ZOBBZEF O SR TFNER D FE A, fork() BERINTVWE T AT LATOAMATE
9,

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

The same is true for Py0S_BeforeFork().
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N—Ta ¥ 3.7 TEM.

void Py0S_AfterFork_Parent ()
Part of the Stable ABI on platforms with fork() since version 3.7. 70X XD 7 4 — 27 LU BRICHAEIR
BEEHT57-20DMMTT, fork() . HED v REHMT 5 Z DM LOMEEEFEUIH L2k
2. TRt RAQERBPEIH LTS I hrbo 3, Bt Ao ZoOMBEF IS LT x
Ao fork() DERINTVE AT ATOAMHTEET,

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

The same is true for Py0OS_AfterFork_Parent ().

N— a ¥ 3.7 TENM.

void Py0S_AfterFork_Child()
Part of the Stable ABI on platforms with fork() since version 3.7. 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.

E&: The Cfork() call should only be made from the “main” thread (of the "main” interpreter).

The same is true for Py0S_AfterFork_Child().

N—a v 3.7 CEM.
BE:

os.register_at_fork() % H BH 3 % ¥  Py0S_BeforeFork(). PyOS_AfterFork_Parent ()
Py0S_AfterFork_Child() IZ & o THUOH E N2 A A X LD Python FABZERTEZ X3,

void Py0S_AfterFork()
Part of the Stable ABI on platforms with fork(). 7 vt x5 fork L7z%OWNERIREZ EH T 2720 DH
TF; fork & Python £ ¥ & 7V XVl 256, Fikk 7o ANTZOBBZE R SRR
DERA. File k7 e R RFETAREYZ 0 — F 3258, ZOBBENUCHTLEEIDD TEA.

N—=a v 3.7 TIEHESE: Z OBIBUE Py0S_AfterFork_Child() W2k > TEEMI O F Lz,

int Py0S_CheckStack()
Part of the Stable ABI on platforms with USE_STACKCHECK since version 3.7. £ ¥ X 7T 1) AR ALR
v 7B EHVRL Lt BICHEEZRLE3. Z0F = v 7 BIBIIMEENED S D %3723, USE_STACKCHECK
MERSINTWVWBEEGE (BUK T Microsoft Visual C++ 284 5 TEIL F L7z Windows hix) 12 L22F]
FT%%+¥A . USE_STACKCHECK IZHEIMICERINET; BRI DA - FTIDERETLEL TIERD F
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A,

PyOS_sighandler_t Py0S_getsig(int ¢)

Part of the Stable ABL. & 27 F v i I T BBHED S 7 F AN F I 2R T, ZORIX sigaction()
F721% signal () OWVFTIPIINT BT v X—TF, sigaction() % signal() ZEHEMUIH L TIE
%D £HA! Py0S_sighandler_t & void (x¥)int @ typedef {2 X 2 H|% T,

PyOS_sighandler_t Py0S_setsig(int i, PyOS_sighandler_t h)

Part of the Stable ABL. 273V i T BHEDS T FANY R I% W IRELET; MEIO> 7>
ANV RSB LET, ZOREUI sigaction() 7213 signal() OWVWTHHIIHNT 2 NT v =T
3, sigaction() % signal() ZEEMUIH L TIX7 D £¥A! Py0S_sighandler_t X void (*)int
D typedef 12X 2514 TI,

wchar_t *Py_DecodeLocale(const char *arg, size_t *size)

Part of the Stable ABI since version 3.7.

=5 This function should not be called directly: use the PyConfig API with the
PyConfig_SetBytesString() function which ensures that Python is preinitialized.

This function must not be called before Python is preinitialized and so that the LC_CTYPE

locale is properly configured: see the Py_PreInitialize() function.

T7ANDRATLADIYA—TA VI EIT—N\YREZ BN, PXFHNETa—FLET, T7—1
R 723 surrogateescape 7 — NV FJ 26, 72— FTERWVAA ME U+DC80 225 U+DCFF (T
DHEHFADOF LTTa—FE, N MY esr— b FEe LT7a— RTE3581F, 7a—-F33
DTIF7 L surrogateescape L7 — N2 R I2{fio5 TS MBI R r—TINET,

ML XEVIERESNLTA FX ¥ 77 X—XFIINDRA Y REBRLET, TOXEY 2T 2 DI
PyMem_RawFree () %o T 72& W, 5I%K size % NULL THRWHEE, null XFUHNDT A FEx vy 5
R — D% *size "NEEZAALE T,

FaA—FHLIEIAETVHHETZS X3 & NULL 238 L E 7, size 23 NULL THWESIZ, AEV T
T—Dr EX (size t)-1 %, 72— FTOLTFT—DL =X (size_t)-2 & *size WKEL XTI,

The filesystem encoding and error handler are selected by PyConfig Read(): see

filesystem_encoding and filesystem_errors members of PyConfig
CIATI7V—ATDHRVIRD, 7a—-FTOZI—FRI D ZEHA,

¥y 707 R=XFHENL PXFHNRTITIE Py_EncodeLocale () BAEUR#H > T 72X\,
BE:

PyUnicode_DecodeFSDefaultAndSize () 3B XU PyUnicode_DecodeLocaleAndSize () BIEL

6.1.
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N—Ya ¥ 3.5 TEM.

N—=a ¥y 3.7 TEHE: ZoMEZ, Python UTF-8 Mode Tl UTF-8 =>a—7 4 Y7 %FHT 2 L5
WD FEL%

N—3Y ay 38 TZHE: 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)
Part of the Stable ABI since version 8.7. VA4 F&¥ ¥ 77 X —=XFH% T7AI AT LOITY d—
TAVTEIS—NYEZ T ya—FLET, T7 -2 FIH surrogateescape T7— Y K5 72
5, U+DC80 » 5 U+DCFF % TOHFHDY 1 s — FXFd 0x80 725 0xFF T NNA MZEHE N
3

MUK AEVHERINTEAL P XFIINDORAL VX EZRLET, ZOXEVEZMMRT 2 DITIE
PyMem_Free() Zfio T /Z&WV, TVa—FZI7—2RXEVRT 7 —D L =X NULL %R L £73,

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.

The filesystem encoding and error handler are selected by PyConfig Read(): see

filesystem_encoding and filesystem errors members of PyConfig.

NAMFHNETA Ry T 7 X —XXFINIRTITIE Py_DecodeLocale() BAEIZRH > T 72\,

E4&: This function must not be called before Python is preinitialized and so that the LC_CTYPE

locale is properly configured: see the Py_Prelnitialize() function.

2E:
PyUnicode_EncodeFSDefault () 3B XU PyUnicode_EncodeLocale () BA¥EL
N—=a v 3.5 @M.

N—=Ta ¥y 3.7 TEHE: ZoOBMEZ, Python UTF-8 Mode T UTF-8 =>a—7 4 Y7 %FHAT 2 L5
Y xE L7,

N—Y a ¥y 38 TZH: The function now uses the UTF-8 encoding on Windows if

Py_LegacyWindowsFSEncodingFlag is zero.
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6.2 X7 LA

sys BV 2 — R LTV AHKEEIC COa— 7567 7 X520 TT, IRNTOBMBBEDS > &7
RALy FD sys Y 2 —LVOFEIIH L TIHELET, ZOFFFIATDORL v MREMERITERS LT
9,

PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. Part of the Stable ABIL. sys €Y 2=/ ®D name 773 =7 %R
. R LR T AUIHIAN 2 FRER S NULL 23R L %3,

int PySys_Set0Object (const char *name, PyObject *v)
Part of the Stable ABL. v 2% NULL THEWEA, sys BV 2 —LD name IZ v EREL FT, v 2% NULL
K5, sys B 2 —h 5 name THIFRLE T, BPIL7ZS 0 &, =5 —IiE -1 ZRLE T,

void PySys_ResetWarnOptions ()
Part of the Stable ABI. Reset sys.warnoptions to an empty list. This function may be called prior
to Py_Initialize().

void PySys_AddWarnOption(const wchar t *s)
Part of the Stable ABI. 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)
Part of the Stable ABI. sys.warnoptions 2 unicode ZBIML 5,

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)
Part of the Stable ABI. sys.path % path IZEENZ3AD, VAIA TV =7 PIREL X T, path
E7 7y 74— LDOME AT Y I X (Unix TIE :, Windows Tid ;) TRUISNZRZADY X M TR
FUIIR D TR A

void PySys_WriteStdout (const char *format, ...)
Part of the Stable ABIL. format THE & N7z FH|% sys.stdout ICHH L X9, YIDFEDE
C o BaE D, PISNI—EIRE LA (i),

format &, 7 #—~<v MREOHIFHND b =X LDRKEF X% 1000 XA PATIRIMR B2 XETT, - 1000
NA PO ASTFINIYID G 5N F T, KT, FlRDRV "%s” 74 —< v P /S RETREDD %
HAc "N.<N>s" DEIWLT N K10 EHOEZIEEL. <N> 4+ 20D 7 + —< v MROBRAY A
ZH31000 ZEEA LWL S ICRETINRETT, ML LI "% R eMIT28ER DD $5, JEHEIC
REVEIEISH LT, BEOK T2 2N 1H D 5,

MENFEAEL /=D, sys.stdout DRESN TR LGE. 74 —< v MROX v = 3ARY D (C
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LANLD) stdout IZHITENET,

void PySys_WriteStderr (const char *format, ...)
Part of the Stable ABI. PySys_WriteStdout () LR U T3P, sys.stderr L <& stderr ITHIIL
£9,

void PySys_FormatStdout (const char *format, ...)
Part of the Stable ABI. PySys_ WriteStdout() \Zfl7B%T 35, PyUnicode_FromFormatV() %ff-o
TRy tE—=—I%7 =<y L., Xvt—UZHEEORIVIDFEDLEDIILERA,

N—=a v 3.2 THEM.

void PySys_FormatStderr(const char *format, ...)
Part of the Stable ABI. PySys_FormatStdout () R U T2 sys.stderr & L <& stderr IZHIIIL
£,

N—a ¥ 3.2 TEM.

void PySys_AddXOption(const wchar_t *s)
Part of the Stable ABI since version 3.7. 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 Tl

PyObject *PySys_GetX0Options ()
Return value: Borrowed reference. Part of the Stable ABI since version 3.7. sys._xoptions & [fkk,
X AT a OBEOHEZRLE T, T7—EE 2L, NULL 2R S, filisksty bEIhEd,

N—a v 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— g r 3.8 TEM.
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N— a3 3.8.2 TZH: 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 KA > 2X7 v ZEABIZEINE T, 7y 7B RS V24 200U I 0d LA
WDT, DKL ¥ XIZEH Python DIREESIHINETIEHD D 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 *userData,
where args is guaranteed to be a PyTupleObject. The hook function is always 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.
I L T BE&E A N b sys.addaudithook ZEH L E T,

N— a ¥ 3.8 TENM.

6.3 7O+t XFIH

void Py_FatalError (const char *message)

Part of the Stable ABIL. @Y TF — X vt —3 (fatal error message) = H ) L T 7 0t 2 % @fill#& T
(kill) LE¥, BRIERUWHIITOOEEA. TOBEIZ. Python £ ¥ & 7Y X2 {Hnkil) 2 DHEMRT H
oAb 2, FlZIE, A7V 7 VEHSFHBEL TV EbNd L ZiI2DAH, U
ENB L LRTFIERD FH A, Unix Tld, BHE C 54 75 VB abort ) ZMFUHI LT core %
AL &5 eikBE T,

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— a3 ¥ 3.9 TEH: Log the function name automatically.

void Py_Exit (int status)
Part of the Stable ABL BIfED 70t 2% T L% 3, Py FinalizeEz() ZM-UH L%, HFHEC 74
77 VD exit(status) ZMUH L E T, Py FinalizeEz() DT T7— KR okEH, T AT —X&
AUF 120 CRESNE T,

6.3. FOt &% 87
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N—=Tar 36 TEHE: RTUHOL S -3 WHAI LR F L

int Py_AtExit (void (*func))

Part of the Stable ABL. Py_FinalizeEz() 2 HIFUH & 1 2 BRAGAR I 21T 5 BIEL (cleanup function)
ZERLE T, BROARBEEESIBIL TS SN, H2EL EEA. AT 32 OBRAARUIEBIRCE Bi%
TEET, BRICHKIIT 2L, Py AtEzit () 0 BIRLET;, KT 2L -1 ZRLET, RRICEFEL
T BRIEAR N R D SO I N E T, SRS 4 —E LU I EE A, Python DNERIYAR
T IR BRIAARNIEBIE X D LIFTNCTE T L TW B DT, func 251307 % Python APT FEUH LT
37D FH A

6.4 EXa—-ILDAVKR—F

PyObject *PyImport_ImportModule (const char *name)

Return walue:  New reference. Part of the Stable ABI. Z O B IX T TN 3
PyImport_ImportModuleEz() % Bt L7/cA4 ¥ X —7 = — R T, globals B X locals 51¥L% NULL
DEZFITL. level Z 01 LHDTT, name 51Ky "B EFENIHE (H2 v Fr—IY0H T E
P a—VEEELTWBEE). fromlist GIAV AL ['*'] 1ICBEMEN, RDEPES 2—-LEETL My
TLAARy =Y TR ARTDOEEY 2 —)L (named module) 12722 X351 LE T, (BRERPS T
DR D FIZIE. name BEBICIEZIT TED 2 =L TRV T F—IZIFEBEL TV IHE, Ny r—
D __all__ BBUHEEIN TV ARV TEI 2 —A0a—FEINTLEI LWHRIERARH D ET, ) A

A= FSNLEY 2 —AANDFBZRE R L £, KBRLHEIZ3FIMNZE Y P L, NULL ZIBL %3,
A4 VR = MIKBUTzEY 2 —Vid sys.modules 125D £HA,

Z OBENEE KN A VAR — M RFEAL X,

PyObject *PyImport_ImportModuleNoBlock(const char *name)

Return value: New reference. Part of the Stable ABI. Z OBIIX. PyImport_ImportModule () DJEIE
TEDILAYTATT,

N—=ar 33 CTEHE: ZOEE. ERBAIDRAL Y FIZXoTA Y R=1ta vy 23TbhTniGEE
HIFEIZREL TWE L, L2 L Python 3.3 Tid, KT OHNTR Y JAF—LADBET 2—LT LD
0y 7T LD T, ZORRDORHIZZIR 2 NI BITPLETIIHD FE A,

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

Object *fromlist)
Return value: New reference. €Y 2 — %A Y R—bLET, EIV2—1DA VKR— MOV TIIHA

AAD Python BIE __import__ () Z#Hirr K< bhbh £,

ROMEIF. A VR—FENEET 2—Ah by TLRARY T —IADH L WSHED, KB 2551365
BEELT NULL 2R LT, __import__() ERIL&LDIE, Ry Fr—YDYTEY 2 —ADERIN
L EE ZETRY fromlist ZEZINTRLINE, by LDy r—IRIRLET,

A U R= IR L 7Z5EE. PyImport_ImportModule () ¥ [RMRICATRRES 2 —NDL T =2 b
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ZHIBRL £95

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

cals, PyObject *fromlist, int level)
Return value: New reference. Part of the Stable ABI since version 3.7. €Y 2 —NV% 4 Y KR—FLE

To BV 21D YR—=MIOWTIHAAAD Python BE __import__ () 2L X< oHh b F
T 2WVWIHIDH, FHED __import__ ) X ZOBEBZEZEFIHLTVWE 25T,

)?: DEE. A VR—PFEINZET 2= by LNy T —=IANDH LWSIR, KL 725813615
BELT NULL 2R L% 9, __import__() EELC &SI RNy Fr =YDV TEY a—ADERSI N
L EZ, TR fromlist ZEEINRFLINE. by L RLDRy =T RIBRLET,

N— ar 3.3 TEM.

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

PyObject *fromlist, int level)
Return value: New reference. Part of the Stable ABI. PyImport_ImportModuleLevelObject () ¥ M

TWE T, name 2 Unicode 7Y 27 F T3 UTF-8 Ty a— REXNEXTFHNITH 3 THRK
h%E3,

N—Tay 3.3 TEH: level 1D BREADHEIZEHTEE LA,

PyObject *PyImport_Import (PyObject *name)

Return value: New reference. Part of the Stable ABL IR#ED ” £ ¥ R—+ 7 v ZEE 2T =5
DE/KEDA R —T 2 —XTT (level 12 0 ZHIRT 2 &, #ffA > R—F2EKRL£T), ZOBEUIIH
FED 7 a — N VEREFEND __builtins__ 25 __import__ () BEMIHLE3, ThbbH, BHED
BEICA YA P—LENTWEA Y R= P79 7 flioTA Y R-F2ITVET,

Z ORI EIHEN A VR — PR L $9

PyObject *PyImport_ReloadModule ( PyObject *m)

Return value: New reference. Part of the Stable ABI. €Y 2 — L %2Hu— K (reload) L¥3, EDE
WHBE—RLZEY 2a—d by TRy S —=IANOF BB D £3, KWL 551365 %
£y PL, NULL 2IBRL F 3 (FOHATDH, BV 2 —MWIERINTVWRIEERH D FT),

PyObject *PyImport_AddModuleObject (PyObject *name)

Return value: Borrowed reference. Part of the Stable ABI since version 8.7. &Y 2 —ILZIZHNIGT
22— A 7Yz bERLET, name 5153 package.module DX TH L EVEHA, £TE
Va2 VHBHCEETEET a—ABDH L0 D P#ENR BRINEH T BREY 2 -V BERLTEY 2 -
FEEICHAL 3, KL E1I3pist 212y LT NULL ZIBL £9,

AR: ZOBBEEY 2—1DA4 UER=-FRu—FETVERA; TV 2 —ADFEEr— RFEINTVRY
R, EDEY 2a—NFTT =22 beI§5 I D %F, PyImport_ImportModule() %% DHlEH %z
HoTEY2—N%AVKR=PFLTLEEI WV, Fy MR THELL name BFELRWEGE, Ry 7r—

6.4.
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UREIRERE N E R A,

N—Ya ¥ 3.3 TEM.

PyObject *PyImport_AddModule (const char *name)
Return value: Borrowed reference. Part of the Stable ABI. PyImport_AddModuleObject () XA TW
¥ 9%, name 23 UTF-8 T a— FENXFHTIEL L Unicode A 7Y =7 2T 2 HTRR
D ij_o

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

Return value: New reference. Part of the Stable ABI. €Y 2 — /% (package.module JEXX TH WV E
HA) BXU Python DA b a—F7 7 A VRHAABBE compile() THRONZa—-FATT =2 b
EICWCEY 2a— 2B —FRLET, EVa—NF 7T =7 bAOFLRBRERLET, KMLEAICIE
A%y b L, NULL 23R L E T, 722 X PyImport_EzecCodeModule() DUERIZ A - 72 name 73
sys.modules IZA o TWhke LThH, 4V R—MIEHMLZEY 2 —I sys.modules IZF&D FE A,
WEULDTERIZEY 2 — L% sys.modules WKHETDIIEMRTHD, ZOXIRET 2 —N%EA4 VK-
T25a—RIZL o T, BV 2—LOREDPDL LRV (FY 2 — W EEDERD AN ENTRED D
LILRW) 25T,

EYa2—lD __spec__ & __loader__ DEFLHESINTOARIFIUL, BEYIRENHKEZINE T, spec
D B—=X—=F, EY2—LD __loader__ & (b LREINTVIUR) ZHUHRES N, £S5 TRIFAI
SourceFileLoader DA Y AR ¥V AIZHEINE T,

EYa—1D _file BHIEI—FATI 27 FD co_filename "FKESNFT T, b LETIRLGEIZ.
__cached_ ~"HFEEEXNFET,

ZOBEIE. TTRAVE—TFINTVREY 2 — LOBFIIEEL— F2TVWET, BRNICEY 22—
DT — R%1T5 J7HE PyImport_ReloadModule() B L TLZ& W,

name 7S package.module JERRD K v MR TH - 125A. FLEERIh TRV Sy F— ISR Z
DIERE N WEFICRD T,

PyImport_EzecCodeModuleEz () ¥ PyImport_EzecCodeModuleWithPathnames() B L T L E
W,

PyObject *PyImport_ExecCodeModuleEx(const char *name, PyObject *co, const char *pathname)
Return value: New reference. Part of the Stable ABI. PyImport_EzecCodeModule () &TWE 325,
pathname 73 NULL THRWHHIKEY 2 =LA 7227 bD __file__ BMIC pathname DREE I 15 K
DBERLEDFET,

PyImport_EzecCodeModuleliithPathnames () B L T 72X\,
PyObject *PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,

PyObject *cpathname)
Return  wvalue: New  reference. Part of the Stable ABI since wersion 38.7.
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PyImport_EzecCodeModuleEx() ¥ L TWE T M, cpathname »5 NULL THRWEHBITEY 2 — L
F TP =27 FD __cached__ BYEIC cpathname DPRESINDZHBELDFT, ZhdD 3 DOBED S
5. COBBDOERPEELVTT,

N— ar 3.3 TEM.

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

*pathname, const char *cpathname)
Return value: New reference. Part of the Stable ABI. PyImport_EzecCodeModuleObject () &TW

F 5D, name & pathname. cpathname 73 UTF-8 TLY a— RINLXFHTHZmPERDET, B
L pathname 73 NULL D5, cpathname 7> 5. pathname ¥ D X 5 72{BICR B REPEHI A D I &
NnET,

N—a v 3.2 TEM.

N=Ta v 3.3 TEHE: N[ +a—ROAZAWBEZLNLEEICDA imp.source_from_cache() %Y —
ANRZDFIFICHHE N E T,

long PyImport_GetMagicNumber ()
Part of the Stable ABL. Python N4 Fa—F 774 (% .pyc 77 41) DTy 7 F U N—=%KL
F9, IV ITFUN—RBAL FA=FT 7 ANDERMD 4N, M2, YV PVZYT 4 T UNA b —K—
THNEIRETT, T7-DHEF -1 ZIRLET,

N—ar 33 THEHE: RMLESGER -1 OfEZELET,

const char *PyImport_GetMagicTag()
Part of the Stable ABL. =Y v 7 X2 7 XFF|% Python N4 ba—F 7 7 414D PEP 3147 7 % —
<~y FTRLE T, sys.implementation.cache_tag OMEMEHTE, 20 Z OBEKORL D IHEHT
NETHHIeZMMITHLEL & 5,

N—a v 3.2 TEM.

PyObject *PyImport_GetModuleDict ()
Return value: Borrowed reference. Part of the Stable ABL. €Y 2 —VEHEHO 1D DOFHE (VbW 3
sys.modules) ZIRLEF, ZOFFEIA VX TV RXILIZ—DRITDHE2EBLOTHERLTIZE W,

PyObject *PyImport_GetModule (PyObject *name)
Return value: New reference. Part of the Stable ABI since version 3.8. 52 6N /=zAFTDOBICA ¥ K —
FEADEY 2 —VERLET, Y 2—PA YR=FEINTWREDP-ZGEIE NULL 23R L F 325,
I3ty PLERA, EY 2 LORRICKBL7HEIZ. NULL ZRL, =5—%ty FLET,

N— a ¥ 3.7 TENM.

PyObject *PyImport_GetImporter (PyObject *path)
Return value: New reference. Part of the Stable ABI. sys.path & L <& pkg.__path__ OEHETH
% path ZJ3MI 27200472 27 F2IBRLE T, BEICE o Tl sys.path_importer_cache #&ED
LIS 322dHDET, DLELATII 27 M2 X v v P2 TN TR - LGEIE path BEEZR
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2% 7 7HBREMND 2 ET sys.path_hooks ZFEBELET, D7 v 7% path EREEWIRVHEIX
None #iB L ¥£3; ZAUT X D. path based finder 232 D path BREERfT1I 27200+ 7P =7 b ES
Ngipolel L ZMUH LITIIRA £ 5, EIICESNA 7S =2 % sys.path_importer_cache
ANFrvTal, A7V IAOHLBRBRERLET,

int PyImport_ImportFrozenModuleObject (PyObject *name)
Part of the Stable ABI since version 3.7. name £\ 3 %4R1D 7V —X (freeze) ENFEY 2 —L %k H—
FLET HBINT DL 1 %2, Y 2—ADREOD R0 57551213 0 &2, #IEHLA R U 72358123614 =
Ly PLT-1%2BLET, B— IR L7ZEY 2 =N T 72 AT 3121& PyImport_ImportModule ()
2o TSV, (Note ZOBBUIIWE SREZIAL AHITY —— ZOBRBREY 2 — AW TITA &~
A—hINTVZEBEYVBE—FLTLEVET, )

N— a v 3.3 TEM.
N—=Tay 34 TEH: __file__  BHEEDIIET 2 -1ty PEINFERA,

int PyImport_ImportFrozenModule(const char *name)
Part of the Stable ABI. PyImport_ImportFrozenModuleObject () ¥l TWE 325, name (& UTF-8
Ty a— RINLXFFDORDDIZ, Unicode A 7Y =27 bEMEHT 2808 ZD 5,

struct _frozen
freeze 1—T A VT ADPERT 2L 7V —RMED 2 - VT RZ Y T RXOMBERUERTT,
(Python Y —RBAIYID Tools/freeze/ ZZML TL ZE W) Z OREIRDEFRIE Include/import.h
ZHH, LTFDEI B> TVWET

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

};

const struct _ frozen *PyImport_FrozenModules
ZDRA Y RIE _frozen DL A— K06 D, HUGDERD X ¥ 393 NULL 2 RIZ% o> TWD X 5 7200
Fletas Kot nEd, 7V —XSNLET 2 —LZ2f VAR—FT2LE ZOT—TINLEMRKRLZE
To = FA=FT 4 "Oa—Fho ZORA ¥ ZHHI2# LT, BfNcER N7 ) —XLEY 2 —
NOREZRITLLIICTEET,

int PyImport_AppendInittab(const char *name, PyObject *(*initfunc))void
Part of the Stable ABIL. BHFOMAIAAES 2 — VT =T NICH—DEI 2 — L ZBIMLET, DK
BAEEZ B L7z PyImport_EztendInittab() @7 v S—BIT. 7— 7 ADPHLRTE RV E 1
E -1 BIRLE T, HREY 2 =& name TA Y R— FTE, BYNCA ¥ E— b ERHALBICECH
XNBEEE UT initfunc ZFVE T, Py Initialize() & D DENSFFFHE R TIERD XA

struct _inittab
HAAAEY 2 =LY X MAD—DDLY MY iR LTV AHEARTT, VR NNOEERITE. 1~

92 B6EI-F1UT1



The Python/C API, YUJ—2X 3.10.13

27 ZNCHAAENT WD EY 2 — VDA & MHHLBIRDMEE S TWE§, Python Z#0iAT X
Sk7ur T rE, ZOEERDEAH Y PyImport_ExtendInittab() ZHASHE T, BIDOHAIAA
BV 22—V TEE T, MG Include/import.h T TD LS ITERSINTVET:

struct _inittab {
const char *name; /% ASCII encoded string */
PyObject* (*initfunc) (void);

};

int PyImport_ExtendInittab(struct inittab *newtab)
MMAABES 2= NDT =T NRZ—HDOEI 2 — L E2BIMLET, ALY newtad IX name 7 4 —JL K3
NULL 2722 TW3 £ ¥ FF)b (sentinel) =2 b U THIEGZ N TWIRITNIZRD R A, LY FXVEEZS
ZAONBP oG EICEAEVEBRICKRZI0D LOERTA, BT 2L 0 2. WET— 7V %2HRT 2D
W7 XEY) ZHRTERP7258100F -1 ZIRLE T, BIEPKRMLEGE, £Y 2 —ME—YIRE
T—7WEMENER A, Py_Initialize() £V HENCHEFHXRFIIRD 8 A,

Python 23#EEEIFIHIL XN 2355, PyImport_AppendInittab () £721& PyImport_ExtendInittab()
F. 22O LORNCF O E N2 BENDH D $5,

6.5 7—2%5%l{t (data marshalling) OH7KR—k

T —F UBiE, marshal £2 2 — L e RUEREFH 2B A TP =27 b2 Ca— 2oz s X512
LET, BB TT —22FEHIBERCMZA T, T—22HARTHEBEL DD 5, BIl{tahi=T—%%
T D7 7 ANEIANAL FVE— FTHIANTORIFNUERED THA,

BB B/ NI EICK 5 KD IRk ES N T,

CDEY2—LTE 320DON=YaryD7—REX2Y K- FLTVET, X=Ya ¥y 0 BIEROHDT, N—
Yar 1 intern (LENLXFHNET7 7 AVATHAEL, HFv—> v M LORICHHEFINL X SITL X T,
N—=T a ¥ 2iF, FE/NBUSEICH L TAL F Y 75 —~< v bEFAL 3, Py_MARSHAL_VERSION IHTED
N=Tay (RN=Yar2) ZRLET,

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long BIDEERUE value % file ~NEFILL £F, ZDOBEEIZ value D THT 32 v M 2FE AL T,
24T 47D long B A ITIFBIRI L £V A, version &7 7 A V7 4+ —<v bERLET,

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

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
Python 7Y =7 bt value % file NBHFUL L £ T, version &7 7 AV 7+ —~<v bERLET,

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

6.5. F—42E5|{t (data marshalling) D% R— bk 93



The Python/C API, U1 —2X 3.10.13

PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)
Return value: New reference. value DEEFLRBAD A o724 MAIZF T =7 b ERLE T, version 1
T77ANT =<y FERLET,

UT oz &, BINLSNEZFHARE £ T,

long PyMarshal_ReadLongFromFile (FILE *file)
wiAH URICH2 M7z FILEx N7 =X X Y =405, C O long BT — X% HiAHL TGRLE T,
DEAEUE. 4 T 4 7D long O A4 XIZBfRR L. 32 By FOER T EFHALEE T,

Y

7 —D%E, BY)RAIS (EOFError) ZFEL -1 ZIRL £,

int PyMarshal_ReadShortFromFile (FILE *file)
At LANCB2 N7 FILEx AD T —X X b Y — 406, C D short M7 —X2HAHLTELET,
DREEUEZ. A T 4 7D short O¥ A ITHRZ L 16 By FOEZ T Zois it £,

Y

T —D%E, HY)RHIS (EOFError) ZEEL -1 ZIRL ET,

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. it UHICBD» 7z FILEx DT —X A b — 24705 Python A 7Y =
7 I EIRLET,

T —DHE, #Y)72f5} (EOFError, ValueError, TypeError) % &% L NULL iR L 73,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. widH UFICBZ2 72 FILEx DT —X 2 ) — k5, Python 47
Px7 EHAMLUTGELE Y, PyMarshal_ReadObjectFromFile() ¥iEW., ZDOREIZT 7 4 A
‘DA 7Y 27 PHFELBRVEEL, 77 ANDHREY LIZT7 7 A VT =R E—KUITAEVITA—
FLT, MRINLHEMED 7 7 A A2 65— N A P DORAHTRDOIIXEY LOF -2 Z2#ETE 2 X5
WLET, HMED7 7 A A LMD HABZRVE TR o TWEIHFICDA, ZOMBEM-TLRE
W,

T —DHE, #7215} (EOFError, ValueError, TypeError) % a4 L NULL %R L ¥£73,

PyObject *PyMarshal_ReadObjectFromString(const char *data, Py _ssize t len)
Return value: New reference. data D83 len XA bDAAL RN 77 HDT—RZA MY =405
Python A 7Y =27 v 2 RLE T,

T —DHE, #Y)72f5} (EOFError, ValueError, TypeError) % #%iE L NULL iR L ¥£73,
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6.6 FIRDEREDERE

o OB HBEDOINREY 2 — VOB XY v F2ERT 2BICEN T, FLWIERS AN
extending-index {ZH H F 3,

BROICHMHAT 2 3 DB Pydrg ParseTuple(), Pydrg ParseTupleAndKeywords(), B X O
Pydrg_Parse() 1ZWihd EXXFY (format string) ZEWE T, HFXXFINE, BB ZITEISET
DEIBICE T 2 EHE A2 DICHVENE T, WTROBBICBIT 2 HALTHS, ALELZf->T0E T,

6.6.1 5|¥ =TT 3

HERFHNE, EulFzidznll bo 7 HRXEAL (format unit)” 25K D LHE F 3, 1 DOFXEAIE 1 2D
Python # 7Yz 2 b2RLET; @EIZH—OXXFr, FEREMD SR I XFHNZFERTH b DITRD £5,
st e LT, FHNTHDLATORWERBA LTI E—D 7 F L AGEHIET 258085000 HD £3, U
ToFHATIE, FIAFOOVWAERIIEHREA T, () FHINTH - 7258013 FXBEALTHIE S % Python 4 7
Yx 7 MUITT; (M) FEINIEE 7 RLRELT2BES C 0BT,

XFEH Ny T 7

UTD74—==v bIA Tz MIEBELAEXEVF Y2 L TT7 78R T5DDHDTT, REN3
unicode % bytes D7=DICEDRA ML —Y R AR TI2LEEIDD XA,

RICER SN TORWEE, Ny 77 —13 NUL S TOER A,
There are three ways strings and buffers can be converted to C:

o Formats such as y* and s* fill a Py_buffer structure. This locks the underlying buffer so that the
caller can subsequently use the buffer even inside a Py_BEGIN ALLOW_THREADS block without the risk
of mutable data being resized or destroyed. As a result, you have to call PyBuffer_Release() after

you have finished processing the data (or in any early abort case).

e The es, es#, et and et# formats allocate the result buffer. You have to call PyMem_Free() after

you have finished processing the data (or in any early abort case).

e Other formats take a str or a read-only bytes-like object, such as bytes, and provide a const char *
pointer to its buffer. In this case the buffer is "borrowed”: it is managed by the corresponding Python

object, and shares the lifetime of this object. You won’t have to release any memory yourself.

To ensure that the underlying buffer may be safely borrowed, the object’s PyBufferProcs.
bf_releasebuffer field must be NULL. This disallows common mutable objects such as bytearray,

but also some read-only objects such as memoryview of bytes.

Besides this bf _releasebuffer requirement, there is no check to verify whether the input object is

immutable (e.g. whether it would honor a request for a writable buffer, or whether another thread
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can mutate the data).

EFR:  For all # variants of formats (s#, y#, etc.), the macro PY_SSIZE_T_CLEAN must be defined before
including Python.h. On Python 3.9 and older, the type of the length argument is Py_ssize_t if the
PY_SSIZE_T_CLEAN macro is defined, or int otherwise.

s (str) [const char *] Unicode A 7Y =2 b2, ¥ % 77 XX T %Z2iET C DRA Y RITEMLE T, v 7
7 RBRA Y ERERDT FLRAZET &, TTIRFEL TOWEXTIINDHRA ¥ R ZDZERITFHRL X
T, C XFFNE NUL CHRIHENTWE T, Python OXXFHENZ, null 2— RRA ¥ F3@EHICHEDAF
NTVTERD FHA; d LHEDIATN TWIUL ValueError Fl#h %% H L %3, Unicode £ 7Yz 2 b
1 'utf-8' 2o T C FHNIEMINE T, EHUTKIKT % & UnicodeError ZiXH L %79,

AR 207 3 —~<v M bytes-like objects ZHR—PLEVA, 77 ANVT AT LNRRAEZITI->TC
BEDXTFINCEL L 72 WAL, 08 7+ —~ v M%&| converter IZ PyUnicode_FSConverter() %18/
LTHHETSERWVWTT,

N—=Y a ¥ 3.5 TEHE: DHETE Python XFHNIZ null 2 — FRA ¥ FPEDAFATVRZE i
TypeError M L TWE L7z,

sx (str X7zId bytes-like object) [Py_buffer] Z®dD 7 x—<v F& Unicode 7Y =2 + & bytes-like object
NI C MUH L o XNz Py buffer MEHRIEZHML £9, RO C XFFE NUL
NAMEELPD LNFERA, Unicode &7 =7 MMd 'utf-8' T a—7 4 ¥ 27T C XFHNIEHX
Nnx 7,

s# (str, read-only bytes-like object) [const char *, Py_ssize_t] Like s*, except that it provides a borrowed
buffer. The result is stored into two C variables, the first one a pointer to a C string, the second one
its length. The string may contain embedded null bytes. Unicode objects are converted to C strings

using 'utf-8' encoding.

z (str F¥7cI3 None) [const char *¥] s I TWE T, Python 7Y =2 Md None T K< ZDHAEITIE
C DRA Y RIENULL iy b ENET,

zx (str, bytes-like object £7zI% None) [Py_buffer] s* 2[R U TFA, Python @ None 7Y =7 b %ZIFH
2N TEET, TOHA. Py_buffer MEERD buf X > N—I& NULL 1272 D ¥,

z# (str, S LER®D bytes-like object 7z None) [const char *, Py_ssize_t] s# 2l T W ¥ 3 25
Python 7Y =2 Mid None TH K<, ZDHEWIE C DKRA Y XIENULL ity FEHET,

y (A LERBD bytes-like object) [const char *] This format converts a bytes-like object to a C pointer to
a borrowed character string; it does not accept Unicode objects. The bytes buffer must not contain

embedded null bytes; if it does, a ValueError exception is raised.
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N—=a ¥ 3.5 TEE: LA bytes Ny 7 712X AL bHBEDATN TV & &I TypeError #i%H
LTWE L7,

y* (bytes-like object) [Py_buffer] s* OZFZT, Unicode * 7Y = 27 b %ZIF{HFF. bytes-like object DA%
ZHNIET, NMMFIVT—2Z2ZHHIZBMICIE. COT+—I v b EESCZ2#HELEXT,

y# (Fimt LERAD bytes-like object) [const char *, Py_ssize_t] s# OZJE T, Unicode 7Y =7 + &%)
T3, bytes-like object 72 EZIHT T £ 3,

S (bytes) [PyBytesObject ¥] Python #7327 2 LT, bytes A 73 =7 bZERL, WHREZELEHITN
FHA, A 7Y 27 M bytes A 7Y =7 b TRIFAUL, TypeError ZiXMH L %9, C ZHUI PyObject*
YEHELTHHOEEA,

Y (bytearray) [PyByteArrayObject *] Python * 7Yz 2 b & LT bytearray 73 =7 FERERL, L
REBEBMBBIBRVERA, BLA TP 27 bW bytearray TRIFIUX, TypeError XML T, CZ&
BiZ Pyobjectx ¥ LTEHF L THHOERA,

u (str) [const Py_UNICODE *] Python Unicode # 7Y = 7 b % NUL #4172 Unicode XF Ny 7 7 AD
RA VRITEW LT, Py UNICODE RA VEEBANDT FLAZEIRITINUIRST. ZO7 FLARIZ
FE£3 % Unicode Ny 7 7 ANDKRA ¥ XIS NE T, Py_UNICODE LFDNA MEZa v L vt
Yay (16 232y OB L) IKHKIFT 2 Z L ICHER L TL X W, Python XFHE null a2 —
FRA YV EEEATERD FXA; null 2— FRA ¥ P EEDYE. ValueError A EH X 3,

N—=Y a ¥ 3.5 TEE: DHETE Python XFHNZ null 2 — FRA ¥ FPEDRAFA TV T2
TypeError ZiXH L TWE L7z,

N—ar 3.3 TIHERE, N— 2 312 THIBRFE: HWAXA VD Py_UNICODE API ®—#T3,
PyUnicode_AsWideCharString () ZMHT 2 X2 TBITL T2 & W,

u# (str) [const Py_UNICODE *, Py_ssize_t] AU u DNV Z— 2 ¥ T, {HZ “OOLHHHML 7,
—2OHDZERIZ Unicode T—Z Ny 7 7 ADEA VX T, ZOHEZDEXTY, ZO7+—~<v biX
null a— FRA VM E2ELZ R TEET,

N—a v 3.3 TIHERE, N—2 a3 312 THIRRFE: HHWAX A )LD Py UNICODE API D—#ETT,
PyUnicode_AsWideCharString () 2T 2 X 5 ITBITL T ZE W,

Z (str £7clF None) [const Py_UNICODE *] u il TWE 35, Python # 7> = 2 MJ None TH K<, %
DFFEITIE Py_UNICODE KA ¥ ZIE NULL IZt vy FENFET,

N—=Ta Yy 3.3 TR, N—Y a3 312 THIBRTE: HWAXA LD Py UNICODE API O—HBTT,
PyUnicode_AslideCharString () ZMHHT 2 X5 ITBITLTLZE W,

Z# (str F£7=IF None) [const Py_UNICODE *, Py_ssize_t] u# Il TWE 35, Python &7 =7 i
None Td & <. ZDHEIIE Py_UNICODE KA > RIE NULL Ity I F T,

N—ar 3.3 TIHERE, N—2 2 312 THIFRPE: HWAXA LD Py_UNICODE API ®—#T3,
PyUnicode_AsWideCharString () T2 X5 ITBITLTLZE W,
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U (str) [PyObject *] Python # 7= 2 b & LT Unicode #7322 P ZERL, WHARIEHEBITVEE A,
A 7Y =2+ Unicode 7Y =2 b TRIRWEGE, TypeError 23X I EF, C AU PyObjectx
CLTEELTHHOERA,

wx (FHE I ATRER bytes-like object) [Py_buffer] D7 x—~<v M, #iAHEZAEEXR buffer interface %%
AT b RINITET, MOHLITRHEE N Py_buffer MEHRICEEZSNL T, Ny
773 null N FEEL2H LAT. HMEHLITENY 77 20k o7 6 PyBuffer Release() %
MO 272D £ Ao

es (str) [const char *encoding, char **buffer] Z4uUd s DZ(LIET. Unicode ¥ v 727 XNy 7 7122
aA—RFF3%DICAHVENET, NUL NA FAEDIAFATORNT — X TOAIEL £5,

ZOEAREZODF PR ETT, —DOHIRANCOAA VLA, NUL THRIEIN/zTya— FEXTF
H|%$63 const charx BIF721%, 'utf-8' b Z Z & %EKRT NULL TRUINIERD FHA, FEEL
Jox ¥ a— K4 % Python DPHEETER WA ZEH LU E S, F 051803 charxx TRIFAUT
B FEEA; ZOFEDBRLTVERA Y XOMHEIF, FIECHEELLTFAFONERAoT Ny 7 7
DERAL YRR ET, TFRAMNIRADFIBIEE L,y a— PR T ya—FEhET,

PyArg_ParseTuple() Zfids &, BERYA XDy 7 7 ZMHIRL, ZDONy 77Ty a—FROT—
K% At — LT, *buffer 23T DF 7 ICHER S NGEEBMEZE S LS ICEBE L 5, MO LARZIE, T
RENTNY 7 7 D o 721812 PyMem_Free() TRNT 2BEDNH D £75,

et (str, bytes F7ld bytearray) [const char *encoding, char **buffer] es U T3, 72/ L. N4 bXF
AT 27 b2 ya—RFLESTRELET, 20RbD. ERTEIANS VP XFINA TS =7 FH3AT
ARZP LIz a—Feflio T2 D ERELET,

es# (str) [const char *encoding, char **buffer, Py_ssize_t *buffer_length] s# OZALIET. Unicode % ¥ %
ZI7 2Ny 7 7Ly a—-FF3DICHVWONE T, es ERE- T, ZOELBIE NS P2 DIAF
NTVWTHREVEEA,

ZOHERCWE =205 BPRETT, —DHEANCOAHWSA, NUL THIGid 7z oy a— REFE
5% 463 const char* f% NULL THRIFIUIR D £H A, NULL DA 'utf-8' ZHVE T, fHEL
Jex v a— F#% Python 2SHETERWEEICEAINZELE L 3, B 05803 charxx TRIFIUL
BROFERA; ZOFEDPSBRLTVE RS Y XZOMEIE., SIEIIEELZTFAMDABB ATy 7 7
DRAVRIZKRDET, 7TFRXAMIBRYIOFIBUHEE Ly a— FARTZYa—FINET, F=05]
BUIEBEBADRA Y X TRIFNIRD FRA; KA Y EHPBRBLTOLE3BBOMIEEINY 7 7 AD AL b
Bizty hEhET,

ZOERONMHEIZIZZODE— FBHH 3

*huffer 3 NULL KA ¥ REELTWBIGEA, BBRIIHERY A XDy 7 7 RHERL, ZONy 7 71T
Ya—REDT—R%EaV— LT, *buffer BZOFICHERINZEEHEBRERRTLOIEELET,
CH LRSI, BRIy 7 7 20D o 72812 PyMem_Free() TR 2BEDH D F3,

*buffer 23IE NULL DR A ¥ & (TTRAEVHERFEADO NNy 7 7) L TV 35 A,
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PyArg_ParseTuple(D IZZDXEVMEZ NNy 7 7 ¥ ULTHW, *buffer_length ODHIHEZ Ny 7 7
P4 X LTHWETS, PyArg ParseTuple IRy a— READT —XE Ny 7 7i12ab¥—L T,
NUL THIGLE 5, Ny 77 DRZIHED RITFNUL ValueError Aty hENF T,

CELOHED. *buffer length 13D NUL NA b2 EFRVWIYa— REAT—XDOEZIZEY b
INET,

et# (str, bytes E7cld bytearray) [const char *encoding, char **buffer, Py ssize_t *buffer_length] es#
EELTE, L. M MFINA TV 27 b2z ra—-FLESTRELES., 2ofbb., EETIE
NA MFINFA TS 27 P BRT AR LTy a— ]\“%ﬁofb\é %@Zﬂiibiﬁ"o

#
b (int) [unsigned char] Python ®IEEDEE %, C D unsigned char MO/NIRFFEMUBKICEIL £7,

B (int) [unsigned char] Python 0¥ %, A —n"rvu—F v 7 %{7HFIC. C O unsigned char BD/PX
BRICZEBRLE T,

h (int) [short int] Python 0% %, C @ short int BITZEML £,

H (int) [unsigned short int] Python 0¥z, A —n~7no—F v 7%2iTHFIZ. C D unsigned short int
RNCEBLE T,

i (int) [int] Python O¥¥%. C @ int BITEML £3,

I (int) [unsigned int] Python O %, A —~"T70—F = v 7 %{7HTIZ, C @D unsigned int ANTEHL
EJE

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

k (int) [unsigned long] Python O¥HE, A—Nvu—F =z v 7 %1TH T2, C D unsigned long BUZE
LET,

L (int) [long long] Python O%¥%%. C @ long long BUIEHAL £7,

K (int) [unsigned long long] Python @ int % C unsigned long long "4 — N\—7 0 —OHEiR% &34 #
ERS

n (int) [Py_ssize_t] Python Q%% C D Py_ssize_t BIIEHL %5,

c (RE 1 D, bytes £zl bytearray) [char] K& 1 O bytes ¥£71d bytearray 77 =2 & L THH
XN TW3 Python N4 % C @ char BICE#L 3,

N=Tav TZH: bytearray ZXIHMIT 2 X 51k E L7

C(RT 1D str)fint] BT 1DstrA7Yz27 e LTREEINTWS Python ¥ ¥ 727 %% C O int BIC
ZHLE T,
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f (float) [float] Python OFE/NEFA%Z, C @ float FUTEHML £9
d (float) [double] Python OFEI NI %Z, C D double AUTEHML %7,

D (complex) [Py_complex] Python O#BZEEI%Z, C O Py_complez MHEMHICEHIL £3,

FOMDAT I b

0 (object) [PyObject *] Store a Python object (without any conversion) in a C object pointer. The C
program thus receives the actual object that was passed. A new strong reference to the object is not

created (i.e. its reference count is not increased). The pointer stored is not NULL.

0! (object) [typeobject, PyObject *] Python * 7Y =27 +% C @ Python A7 =7 MR Y ZIREFELE
T 0 WKETVWETH, —ZoD C D51 EL b ET: —OHDFIHIE Python OFLA 7P 27 b ADT ¥
LZAT, ZOHDGIRIIA TP =227 bADKRA Y EBREFEINT WD (PyObject* D) C DEBADT ¥
L AT, Python 7Y =27 +DHEE LA TIER WIS, TypeError ik L 3,

0& (object) [converter, anything] Python + 7> =2 b% converter B2 LT C OZEBICEHBR L 5, —
D058 Er b Ed: —OHIEMEKT., Z2oHIE (FEORI®D) C EBADT FL A% voidx BUIEHRL 72
HDTT, converter IUTDEI L THIHENET:

status = converter(object, address);

Z Z T object 1ZEEIIRD Python 4 7Y =2 b T, address & PyArg_Parse* IZJ L7z void* B D7F|
BTT, RO status I EEHUTHII L 2B 1, KL 7285812 0 ke b 3, 2K L8545,
converter BIBUE address DNREEZFBEFIHNEEH L2 TEk b FHA,

% L converter 7% Py_CLEANUP_SUPPORTED %iR§ &, BIED R—ADBKRK LI, av"—2—-%%
S—EMRHL, TTREADETEAEVERKTZ2F Yy A2 52FF, ZEHDOMFUH L TIX object
180X NULL 1272 D, address W 3RAIOMFH L R CHEICRZD £35,

N— a ¥ 3.1 TZHE: Py_CLEANUP_SUPPORTED DB/,

p (bool) [int] EMME2KD 5N & (a boolean predicate) I X i fEZHIE L. £ DOREREE(Z C ©
true/false BEEUEICAHA L £3, & LXATERS int 11X 1 2%, B35 0 BRESNET. T OBKIIE
EOHEIE Python %32 F{H) £ 3, Python BMEDEMHE £ D & SITHIET 2025 D 7213 UL, truth
ZZRLTIEE W,

N—ar 3.3 TEM.

(items) (tuple) [matching-items] * 7Y =27 M items [T A>TV 3 HERRMOEZ T DE X 2D Python
DY —r Y ZRTRIFIUIED TR A & C 51U dtems WO & OEXFNIHIEO T T &R FhUn
DEEA, 7 YADERBMIZIANFHEEICTEET,

PR BE(FF v P 74— 240 LONG_MAX 2 A 2EDORE) ZETDWEARETT; Ly LA 5, B ER
Frv @3 FEoITObNUERA — HEZITWMDT2DD T 4 =)L KD, HETEZITWD NS TEIHA.
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EHfoEy FEHIEERDO S BV EEDonE T (EEOL I A, Z0kv T4 7RE COXY Y F X X b
(downcast) 2 HMAEL TVWET — ZORBIIAZAZALS LILEEAD),

Zofth, EXXFINCBWTEREZFRF O TN D05 D £, 26 DTN X 2 AN FPAICIIE R %
HA, LTI FERLET:

I Python 5%V 2 bHT, ZOXFLUMDFIEDA TS a v ThHr IR LET, A 7> a o5kt
635 C OEBIZT 7 4L FOETHHELL TE2RFNUIRD FHA - AT a VOFHPERK I I
7286, PyArg_ParseTuple ) 1IMIET %5 C ZHONEICFZMI £E A

$ PyArg_ParseTupleAndKeywords () TOAMHFIEE: #&#5iD Python 518 ¥—v— FEHATHL 2 %
RLES, BIfE. IRTOF—V— FEAGFIBBERDSIBTRINEIRS T, 20%k® 71r—<v MX
FHHO | 1ZEIC $ KDANCHRES R TEZRD $EA,

N—Y a ¥ 3.3 TEM.

COXFHH 2, ERBMOFEBIZZ ZTHRDOD £ an Y DREOXFINE, T7—X v t—IIIBT
% B (PyArg_ParseTuple () HEHIT 2615t 7 fFE(H (associated value)”) & L TbDNE T,

; ZOXFNH B, EXRBMNOTRIEIZZTEDLIET; tIan BEOXFINEX, 774025 —
Xyt—V% BEHRSE 25— Avt—IJ L THEOAET, : & ; FHAHEOXFTT,

Note that any Python object references which are provided to the caller are borrowed references; do not

release them (i.e. do not decrement their reference count)!

DUT o BIBUC T8 3B 5 141 (additional argument) &, FRXFHNS5RESNZBAD T F LA TRIFIUIR
DERA; MBEIBICIEE L7 RLRE. EIAh S ANSNIAERRET 27201V E T, FoFXHAMD
VA MTHAL XS, Ml5IEEAEL LTHES BEPWL 05D £3; 2oHE. Htd 2 HXEMO
FRETAHACHED oI LRI b £ A,

ZHZIEL AT 7T, arg 7Y = 27 MEELFIC—H LR NER 5T, 2 0oFAXFHNOEAHL
WETHEPAS X LRITNUIRD £V A, INT % L. PyArg_Parsex BARUIIEZRL £3, 2hlWloGE
WIEBER L, #EYRANEIEH L 23, EXNEMNO ENLOEHIRBICZ X D PyArg_Parsex 2SR L 72854,
KLU ZEBEARBMIIHIGT 27 FLRAE ZNLIEDO T FLRAONFRIEE I N EE A,

API| BA%

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
Part of the Stable ABI. (V5| BDAZGIEICE 2B DT X X 2RI LT, B —A LR BRITEH L
T, MINTHEEZRLET; KRBT 2 BB, #UIRFNEEHL 3,

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
Part of the Stable ABI. Pydrg_ParseTuple() LRI U T3 A, RIZRDFIETIZR L va_list 5B L
D ij—o
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int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-

words|], ...

Part of the Stable ABL. M58 ¥ ¥ — 7 — FEEOME %2 BEEO5 [ E R L £3, keywords 518
X NULL THIREI N F— T — FELOEHITYT, ZZo4ENE UBERA M # R L Ed, N LEEES. B
PRLET, KRLEGERBERL, @UZEMNEEELET,

N—Tar 3.6 TEH: UBEAEFIE 2EML -,

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

words|], va_list vargs)
Part of the Stable ABI. Pydrg_ParseTupleAndKeywords () ¥ R L TTH, AIERD5 I TIEZ% < va_ list

ZHIEICZE D ET,

int PyArg_ValidateKeywordArguments (PyObject™)

Part of the Stable ABI. ¥—7 — F5|BZBMN L HFOF —DXFHTHL I b 2R LET, ZOH
X PyArg_ParseTupleAndKeywords () %A LRV E ZIZOARET, ZDMHHIIHRE OBEEIIFEMK
DFxv 7 EfMT 57-DTT,

N—a v 3.2 TEM.

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

Part of the Stable ABL. 7 [HRX Z A V" OBEFICBIT 2518V X s 20t 2701 lbN 2B T —
[HR & A VORI, 51 8FRTFEIIZ, Python 3 THIFR & 417z METH_OLDARGS Z{HW\E 3, HikicEH
NZ232—FTORT XAKBERIIZ ZOBEROFEAIEIRD ST, FHEDOAL VX TV XIIBITRIFLAED
a— R IERT BN D7D Z OB E DRV LS CEEFEATT, COBBERLTVWIDIE, Z
DEBDMIR Y U THIBND X T A% 5HS 2 L THEAEDRSTTH, ZOHMIBWTIZREED b
DO BED LNEEA,

int PyArg_UnpackTuple (PyObject *args, const char *name, Py _ssize_t min, Py_ssize_t maxz, ...)

Part of the Stable ABI. /87 X — ZEEZEHEIC LT, 5I8OBEHET 2 HEAXFI MV E
FhAo NITRXAXDOEFRICZDOFEZMS BRI, BRES 7T -7V, £33 XYy FEFT—7VHNT
METH_VARARGS ¥ LTEHEF LRIFINUIRD FX¥A. FHEIBD AR T M args WELET;, 20XV
WBAREDXZ IV TRINERED ERA, XTNLVOEXEDZRLED min T, mar ZEATEIRD FHA;
min £ maz DHEL L THDPEVER A, il 182 BEEIciE X R 63, &5 IBIX Pyobjectx
EEADKRA R THRINIRD R A; 2o 0BT IEICIE. args DEDPAD £5; HOSRIX ERE
BTT, A7 a DRI RRIIHIET 2ZEHD I B, args KIHEL TVWRVDH DITIXENAD £EA;
MOHLANZZh S DR RIHAL L TE2RTFNERD T8 A, ZOBEBIIEIITEEEERIRL, args
R T NVTRVGERHE - TRBOERNA o TV AHEITHEIR L E T 50 DKM & 72855121361
Nrety FLET,

ZOBOMERBZLTIORLET, 20X, 592D D _weakref fiI€EY 2 —1DY —RAa—
P25 obDTT:
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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;

ZDFNCEBIT B Pydrg_UnpackTuple () RN LXK, Pydrg_ParseTuple() Zfio72ATOMESIHL &£
FEfHiTF:

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

6.6.2 fEDIEFE

PyObject *Py_BuildValue(const char *format, ...)

Return value: New reference. Part of the Stable ABI. PyArg_Parsex 7 7 3 1) OB ITHLZ D ¥ U]
7RO EXCFHB LA §|Jb:ﬁo“b\f Wiz EBEERLET, ERLLEEZERLET, =7 —DFA
IZId NULL 238 L %°3; NULL ZiR355, fINEEHT5TL &5,

Py_BuildValue () EZHICX T NVZENRT 2 LIE3RD A, ZOBBMBEZ IV 2ERT 2D, HFXCF
N O EOFEXHBANA > TWB E ERTTY, HFXLFINHZEDLE None iR L £, FHAHALH
I DT A>TV A HA, EREMTHEINTVWAMSLOF 7Y =7 PREKERLE T, 4 X
AERR 1 DX FNVEIRT & SIHEIT 212iE, AUFINCH b2 ZA TN 2o E 3,

HEXHR s R s#t DHEDEIIC, ATV 27 bEWBETIRICT 22 MG T 27DITAE YNy 7 7%
NIRXARE L THETHEEE HELLT—XEav—3nEd, Py _BuildValue() DVER LA TP =
7 ME PP LADRE L 7o Ny 7 7 ZIRLTBIRL E R AL, FIOE WA Z THUE, malloc() ZMEUH
LTXEY ZMRL. Z0% Py_BuildValue() WK LHE. 2 — FINT Py_BuildValue() DiRo 7
BT free() ZMUIHTEHEN DD L WVWDH ZETT,

LUF @i Tid. 5IMFO W BRIZERBA T, (AL) #HILCH - 72880 3 FXEAIHHK S Python @
F 7Y =7 MRITE; (] FENEBEIBICE S ED C 28R TT,

FHHXFHNINTIE, (st DE S BRERFNZRVT) A=, &7, anrBlrar<xi@dEfisnss,
IhoDX TS, ROUERTINEDL & o L EFHAR T TEET,

s (str 7l None) [const char ¥] null iz C XFHN %, 'utf-8' Ty a—7 4 Y7 2HWT,
Python str A 7Y =27 MIE#LEF, b L C LFHIKRA » &5 NULL D55, None 272D ¥9,
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s# (str or None) [const char *, Py_ssize_t] C XFHNeZDRE%Z 'utf-8' Tra—F 41 7 %flio
T Python str A 7Y =7 MIEHL 3, C XFFNIRA ¥ 25 NULL OE, RSIFEH X, None
2D %9,

y (bytes) [const char *] C 3ZF%1% Python bytes 7Y =27 MIZEHL 3, d L C XFHIRA V&
23 NULL 725723, None ZiIRL £7,

y# (bytes) [const char *, Py_ssize_t] Z4Ud C XFH e ZDREHH Python A 7Y =7 MTEHL
5, CXXFHIRA > &P NULL DO5E, RSIFEH SN None 127D £75,

z (str E7cld None) [const char *] s R TT,
z# (str 7cl3 None) [const char *, Py_ssize_t] s# L[ TT,

u (str) [const wchar_t *] null #6217 Unicode (UTF-16 £7:13 UCS-4) 7— & ® wchar_t N\ v
7 7 %5 Python Unicode 7Y =7 MZZEH¥L £3, Unicode Ny 7 7 R4 > XA NULL DIFAE.
None 127D £,

u# (str) [const wchar_t *, Py_ssize_t] Unicode (UTF-16 %7213 UCS-4) 7— X DNy 7 7 L ZDK
& 728 Python Unicode 7Y = 7 MIEHLL £ 3, Unicode Ny 7 7 RA V&M NULL DFE, K
I X None 1272 D £55

U (str F7clX None) [const char *] s ¥ LTI,

U# (str F7zI& None) [const char *, Py_ssize_t] s# RT3,

i (int) [int] BE®D C @ int % Python O A 7Y = 7 MEHLL £ 5,

b (int) [char] EE®D C D char % Python OB A 7S =7 MIEML £7,

h (int) [short int] EH D C @ short int % Python O A7V =7 MTEHLE T,

1 (int) [long int] C @ long int % Python O A 7Y = 7 MTEML £75,

B (int) [unsigned char] C @ unsigned char % Python O+ 7Y = 7 MIEML £7,

H (int) [unsigned short int] C @ unsigned short int % Python O+ 7> =7 MIEHL £7,
I (int) [unsigned int] C @ unsigned int % Python O A 7Y =7 MIEML £7,

k (int) [unsigned long] C @ unsigned long % Python O A 7> =7 MIZEML £7,

L (int) [long long] C @ long long % Python O A 7Y = 7 MTEWL £73,

K (int) [unsigned long long] C unsigned long long % Python @ int 7Y = 7 FAZEH#T %,
n (int) [Py_ssize_t] C D Py_ssize_t % Python OB A 7Y = 7 MZEHL £7,

c (E*?’.‘)‘\ 1 @ bytes) [char] A F2RTEED C @ int . £Z 1 ® Python @ bytes A7 =7
WAL X5,
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C(RT 1O str) int] XFEEZRTHEHED C D int . £ 1 ® Python @ str A 7T =7 MTEHL
9,

d (float) [double] C @ double % Python OFEN/NISEITEELL £ 5,
f (float) [float] C @ float % Python DJFEI/NEEEICEIAL 9,
D (complex) [Py_complex *] C ® Py_complex #i&{k% Python OEZEBIENENL 5,

0 (object) [PyObject *] Pass a Python object untouched but create a new strong reference to it (i.e.
its reference count is incremented by one). If the object passed in is a NULL pointer, it is assumed
that this was caused because the call producing the argument found an error and set an exception.
Therefore, Py_BuildValue () will return NULL but won’t raise an exception. If no exception has

been raised yet, SystemError is set.
S (object) [PyObject *] 0 &RIUTF,

N (object) [PyObject *] Same as 0, except it doesn’t create a new strong reference. Useful when the

object is created by a call to an object constructor in the argument list.

0& (object) [converter, anything] anything % converter BA%(% /1 LT Python A 7Y =27 MIEHIL £
3, ZOBBU anything (voidx ¥ HIMADTTRIFIUIR D EEA) 5 L THUOH XN, " #Hik
B AT 27 PRI RELIHEICIE NULL 23K X 512 LRTIUIRD ¥ A,

(items) (tuple) [matching-items] C OffiD &7 55 %, [Fl UEZEZF;D Python DX F NI
LET,

[items] (1ist) [matching-items] C DD & 7% 285 %, [F U EELZ D Python ® VU R MIZEHL
9,

Tm

57 5% Python OFEEICEML F T, —#HDORT 05
ERoTHEFIGEMENE T,

{items} (dict) [matching-items] C ODf
%% C OfED, ZhEThFx—B XN

T

ERXXFINCET 22524 % &, SystemError 4t %t v + LT NULL 2BL 5,

PyObject *Py_VaBuildValue(const char *format, va_list vargs)
Return value: New reference. Part of the Stable ABI. Py_BuildValue() ¥R UTE M, AIERES D

KHDIZ va list ZZITED 5,
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6.7 XFIDE#HLEENL

Birzef e . FERXSCTHIHT D 70 DREEEE,

int Py0S_snprintf (char *str, size_t size, const char *format, ...)
Part of the Stable ABIL. FERXXFF format LBMDGIED 5. size NA M ZEIROWFINE str 12
J1L % ¥, Unix man page @ snprintf(3) BB LTIV,

int Py0S_vsnprintf (char *str, size_t size, const char *format, va_list va)
Part of the Stable ABI. #HRASXFH format 2 AIEREFIEY X b va 25, size N4 +EHEZ W FS
% str \2H 1L £F, Unix man page @ vsnprintf(3) ZZBL T EX W,

Py0S_snprintf() & Py0S_vsnprintf() (354 C 5475V O snprintf() & vsnprintf() B %z 7 v 7
L¥d, ThooMBOENZ, CEES A 77 UMRRIEL TWiEnwa—F—Fr —XTOEFEZIRIET 22 &
‘f“‘j—-o

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, format != NULL
and size < INT_MAX. Note that this means there is no equivalent to the C99 n = snprintf (NULL, 0, ...)

which would determine the necessary buffer size.
INHDBMOEDE (UTTE o e LET) IUTOEKZED T

e 0 <= rv < size D& ¥, ZIHNIBINIL T, (BED strlrv] IZH2 '\0' ZFRVT) ro XFD str
W En T,

e TV >= size DX E, ZHHNBYUIDFED LN TED, HINT372DI2F v + 1 N4 BB EE S22
CERLET, strlsize-1] & '\0' TI,

e TV < 0 DY EIWX, MHENWZ BRI T T, TOHETSH strisize-1] X '\0' TI . str O
FNLANDEHDEIRERZETT, T —DEMRERIZ TSy 7 +— AEFTT,

LUT D BEEE locale FEMIT 12 3XF 0 S BUEN DB ITIRNE T,

double Py0S_string_to_double(const char *s, char **endptr, PyObject * overflow _exception)
Part of the Stable ABI. XF%| s % double L F¥, KWL zL %X Python O EFE X
F7, RITANSLN B XFHE, Python @ float() 2> R b T 7 ZPZIFHTF 2 XFINTHERL L F § 53,
s DRI E RBICEANFEDRH o TEROBNE WS EAHBRLD £3, ZOEHIBIED 0 —WIKIF
LEHA

endptr 2% NULL DIE. ZHUIXFHN MBI L TITONE T, XFHDIE LWIEEI/NIUSE D ERBIC
o TWRWEEIE -1.0 1R LT ValueError ZHEAEXH %3,

endptr 2% NULL THWGE, SCFY % ATRERHIPH CTE#L L T, *endptr ITHRADEHL S LD o 7o 3FN
DARA Y RZ2RL £T, XFHIDIBICIE L WEEE/ NSRBI ORI D - 72858, *endptr % T4
DFTCFEE LT, ValueError 2¥AE X4, -1.0 ZIRLE T,
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s 2% float 1T LUTNRWIZE R ZWEEZRIL L T0GE, (BIZIE, "1e500" 132K DT T v b7 5 —
LTREITZEHA) overflow_exception % NULL 7% & Py_HUGE_VAL \ZH#Y)RIFS 2T TGRLU £,
D E L overflow_exception & Python OIS A 7Y = 7 b ADKRA Y ZTRIFNIR ST, 2D
BIsEREZIET -1.0 R LET, ¥55DEATDH, *endptr ICIEERI N EOEZ ORI DT
ANDRA YV RPBRESNET,

ZHUDAND T T — BB A L T5E (B 21X out-of-memory =7 —), j#Y]74 Python ORI % 3E
LT-1.0 2BL%9,

N—a v 3.1 TEM.

char *Py0S_double_to_string(double val, char format code, int precision, int flags, int *ptype)
y g ) ) p > gs, pLyp
Part of the Stable ABI. double val %185 X7z format_code, precision, flags 123D NWTXFEINCE
L ET,

format_codel¥ 'e', 'E', '£', 'F', 'g", 'G", 'r' DN TRIFNUUIRD R A, 'v' DFE. precision
30 TRIIRERS T, EEINET, 'r' Tr—<v b a— FIZEED repr() 74—~y FEEEL
TL\ij—o

flags 1% 0 . Py_DTSF_SIGN, Py_DTSF_ADD_DOT_O, Py_DTSF_ALT 7>, ZH 56D or M- DT
o Py_DTSF_SIGN i&. val BETE W EHHEIFEXFELREHICOTZ e EKL £ T,

e Py_DTSF_ADD_DOT_O (I XFFIDBBED XS ICHZR VI E ZIREEL E5,

i

o Py_DTSF_ALT ¥ Talternate” 7 # —~¥ v ML — L R2EHA T2 2 EHKL 7,
Py0S_snprintf() @ '#' FEEESRLTLIIZE W,

rE Al

ptype »3 NULL THWHAE, val DA RE. R NaN o ¥ hh i & H ¥ T, Py_DIST_FINITE,
Py_DTST_INFINITE, Py_DTST_NAN OWINDIZEHEZNE T,

R D EIZ % DO X FHI BN E Tz buffer ~NDRA > R, BB ERBL 72551 NULL T, FEOH
L&, sBEINT=XXFH % PyMem_Free() 2ffio> TS 2BEDH D 55

N— a3 v 3.1 TEM.

int Py0S_stricmp(const char *sI, const char *s2)

R /NS 7 KO U 7 NSRS, RSCT /N7 2 0 2 LIS stremp O ERICEIEZ L £,

int PyOS_strnicmp(const char *s1, const char *s2, Py ssize t size)
RICFINCF % KA L7 WXCFFN R, RCF /NCF 2 03 2 LIAHE. strnemp() R UEIER L
£7,
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6.8 VLY aY

PyObject *PyEval_GetBuiltins (void)
Return value: Borrowed reference. Part of the Stable ABL. BEDFEIT 7L —LHNDEIL + 4 > DOFEE
e BLITHO 7 L— 2RI HERAL y FIREDA Y X TV XDE L M VEEERZRLET,

PyObject *PyEval_GetLocals (void)
Return value: Borrowed reference. Part of the Stable ABL. BEDEIT 7 L — 4N D B — H LVERDE:
FEo. FATHO T L — AH2FAUE NULL 2R L %3,

PyObject *PyEval_GetGlobals (void)
Return value: Borrowed reference. Part of the Stable ABL BEDFEIT 7L —2HND 70— ILEHD
D, EITHO 7L — 2071703 NULL 2R L %5,

PyFrameObject *PyEval_GetFrame (void)
Return value: Borrowed reference. Part of the Stable ABL. ZTIEOZX L v FIKEEDO 7L — L %BIBRL F T,
BUEEITHD 7 L — 2203723 4UT NULL 2R L %3

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 ¥ 3.9 TEMM.

PyCodeObject *PyFrame_GetCode ( PyFrameObject * frame)
Part of the Stable ABI since version 3.10. 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)
Part of the Stable ABI since version 3.10. frame PEAEFITL TWAITHRESEZRL T,

frame must not be NULL.

const char *PyEval_GetFuncName ( PyObject *func)
Part of the Stable ABL. func B8 75X, 4 VARV ZAA TV 27 P THIUIZDLETE. 75 Tk
UL func OBIZRL £ T,
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const char *PyEval_GetFuncDesc (PyObject *func)
Part of the Stable ABIL. func ORNHKIFT 5. fEFHSCFF (description string) #3iK U ¥ 3, & D {EIX, B
B XYy FigLTiE ?()”, ” constructor”, ” instance”, ” object” T3, PyEval_GetFuncName() &
A X NHER, func ORI D £7,

6.9 codec L X k) &HR— MR

int PyCodec_Register (PyObject *search__function)
Part of the Stable ABL. #1 L\ codec BRI ZEHRL £3

BWEAH E LT, 2O encodings /Sy 7 — I EICHMBEOLHICEK S L 51T, £/ —-FXIT
WEWEEIEZe-FLET,

int PyCodec_Unregister (PyObject *search__function)
Part of the Stable ABI since version 3.10. Unregister a codec search function and clear the registry’s
cache. If the search function is not registered, do nothing. Return 0 on success. Raise an exception

and return -1 on error.
N— a v 3.10 TEM.

int PyCodec_KnownEncoding(const char *encoding)
Part of the Stable ABI. encoding D7z DEFRE N7z codec BIFET 20 EIPITIGTT 15 0 ZiRL
9, ZOBBEEICHRIILET,

PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABI. (L ® codec N\—Z®D encode API.

encoding WG CTHDD o7y a—XBBIIX LT object ZELET, T7—NYRY YT RXYV vy FIZ
errors TIREL T, errors I NULL Td X<, ZDHEIEZFD codec DT 7 4L FD XY v FHFFHX
NET, TVa—XBRODLRH - 723551F LookupError AV F T,

PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABIL. LH® codec X—ZADFa— K APL

encoding WG CTROD» o727 2 — KB LT object ZELET, TT7 =AY FU YT RXY v RIX
errors THHE L E T, errors X NULL TH K. ZDHEITZD codec DT 7 L DX Y v RHUF|HE
NET, TA—XDEDDBRD - 73E1E LookupError # HBAEXEE T,

6.9. codec L X MU rHR— MR 109



The Python/C API, U1 —2X 3.10.13

6.9.1 J—7 v 713 API

ROBIETIE,. SCFFH encoding \F 2 TINIFICERT 2 2 T, MRS, KXFNXFERBALMRE L%
T =T v IHBROD SRS, KeyError ZFE LT NULL 2R L ¥£7,

PyObject *PyCodec_Encoder (const char *encoding)
Return value: New reference. Part of the Stable ABIL. 5 X &7z encoding D x> a— X EIRL
9,

PyObject *PyCodec_Decoder (const char *encoding)
Return value: New reference. Part of the Stable ABI. 5 2 5417z encoding D7 2 —XBEEZRL £73,

PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABL. 5 X 547z encoding @ IncrementalEncoder
F7Yx27 FEIELET,

PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABL. 5 X 6317z encoding ® IncrementalDecoder
FT7Y = bRIBRLETD,

PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. Part of the Stable ABIL. 5.2 &#72 encoding ® StreamReader 7 7 7 b
VBIBERIR L 55,

PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. Part of the Stable ABI. 5% &7z encoding ® StreamWriter 7 7 7 b
VBRI L £9,

6.9.2 Unicode T>—/\>KZHL X FU API

int PyCodec_RegisterError (const char *name, PyObject *error)
Part of the Stable ABI. 5 — Y R D7D a—nANy 7B error % name TERLET, 20O
=Ny ZBRE, a—F v /NI a - FTERVWF/Ta— FTERVAS MEBLERIC, Z
DLy a—F/7Fa— FEBEOMSIH LT name PMEEINTOWRLHIHINE T,

a2 — Ny ZiF 1 o ®5 ¥ L T, UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError D ¥NHhr DA YA XV A EZIFTWMDET, ZDA VAR AFIHED H
B 3FHNRNA MBS 2TEHE . ZOTROXFAHOL 7y bRFioTVWET, (ZOERZEIUTS
% 7= DEIBUTDONWTIX Unicode FINA T b #ZRLTLEE WV, ) a—iA Ny Zi3E A5
EREXEZD, 2BEOXINVIZHEDO Y — 7 > 2DR%E & | encode/decode % FHHT 2 7O FHIHD
A7ty bERDIEHEBHLTELET,

L5 0 %2, =7 —HX -1 ZRLET,
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PyObject *PyCodec_LookupError (const char *name)
Return value: New reference. Part of the Stable ABIL. name TERIN/IzZF— "V RY Y Fa—n
Ny ZBIBEMRLET, MRS E L LT, NULL A S5 E, Tstrict” DL I — Ny R ¥ 7 a—
NNy ZBIZIR L £,

PyObject *PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. Part of the Stable ABL. exc ZI#r L THREXEE I,

PyObject *PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABI. unicode T —%EH L, BEDANEZ A Xy 7
LES,

PyObject *PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABI. unicode =5 —% 7 %> U+FFFD THE XX £,

PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABI. unicode encode =7 —% XML XFSIRTHE =
2 ET,

PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABI. unicode encode T —% NNy 7 X5 v ¥ 2T X
r—7 (\x, \u, \U) TEEZ#I FI,

PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABI since version 3.7. unicode encode T7 —7%

\N{...} TEZ]IET,

N—a v 3.5 Tl
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SEVEN

M%A TS 1Y L1+ (ABSTRACT OBJECTS LAYER)

COETHHAT I, A7V =27 FOANKIFLIZR W& 57 Python 7Y =7 b O, (BERI 2T,
=T AT Vo T) REPRBOF 7Y 2 7 MIHT 2IEETRVE T, BEEEANRTRVE T
Pz MZHLUTHE - 7235E, Python OFIASEHENZ Z ik %3,

e DBEEUK, PyList_New() TIERRE 72421 NULL A DEZRE XN TWARWVWY X D X 5 7%, WY
bEnTWRWA T2 7 ML THES Z I3 TEE R A

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

PyObject *Py_NotImplemented
BZoNTAT7T 27 b eXYy FOGIBOBDHAEHEDUNHPRFELETH ZHE LTHEDN S, KR
# (NotImplemented) ¥ > 7L b+,

Py_RETURN_NOTIMPLEMENTED
Properly handle returning Py_NotImplemented from within a C function (that is, create a new strong

reference to NotImplemented and return it).

int PyObject_Print (PyObject *o, FILE *fp, int flags)
FTI2 b 0T 74N fpiTHNILET, KT 2L -1 ZIRLET, flags 51O 4+ 7
YarvERAEMCTIRICHECE T, BEIR—-FINTWEH—DA 7> a »Id Py_PRINT_RAW T Z
DATavEIEETD L., repr() DRODIT str() BFoTATI Y =27 b EEEZRAALFET,

int PyObject_HasAttr (PyObject *o, PyObject *attr _name)
Part of the Stable ABL. o 2@ attr _name Z2Ro Zi2 1 2, 2o 220 2 ELET, 20
BE%0Z Python @O hasattr(o, attr_name) *[RUTT, ZOBEBIXFEIZHILET,

__getattr__() XY v FX __getattribute__() XY v FOMNUKH LAIZE Z 253 HfIchs Z &
WHEELTLEE W, 7 —2WEZXE 212, Kb DIZ PyOvject_Getdttr() Zffio T & W,

int PyObject_HasAttrString (PyObject *o, const char *atér_name)
Part of the Stable ABI. o 2@ attr_name 2o 221 %2, ZhLANDE 2120 ZRLET, 2O
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BE%01% Python @3 hasattr(o, attr_name) X[EUTT, ZOBEBIXFIZHILET,

__getattr__() XY v KX __getattribute__() XV v NOMULH LR, —FFNRXFIA TS =
7 bOERHFITE Z 2HIAMIIHIE NS ZEIFERE LT EE WV, =7 —2WEIE212E. bbb
PyObject_GetAttrString () o T & W,

PyObject *Py0bject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. Part of the Stable ABL. 7Y =27+ o 205, %4l attr_name OJFMEZ
IS LET, N3 2 L @MEEER LA T %2 NULL iR L ¥3, 2 DBEUE Python D3 o.attr_name
LHELTT,

PyObject *Py0Object_GetAttrString(PyObject *o, const char *attr_name)
Return value: New reference. Part of the Stable ABL. 7Y =2 + o 5., 4Rl attr_name DJEMN%
BAALET, KINT 2 BHEEZRLUKMT 22 NULL 2B L £3. Z DB Python R o.attr_name

PyObject *Py0Object_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. Part of the Stable ABL. B4+ 7Y = 7 + @ tp_getattro A0 v MIED
5. EIEZEIS S 2 MIRBEECS, ZoBEE. (b LIFETHR) A 7Y =7 FOEM __dict__
WA, #7922 O MRO ZH 27 FADEFICH BT ATV T XL 3, descriptors THEZ D
BRENTWBED, T—=XDTRZ VT REIA VAX Y ADOBELI D BREIN, EF—2TR7 ) TR
BmELICENET, RTS8 o581 AttributeError ZiEH L 35,

int PyObject_SetAttr (PyObject *o, PyObject *attr _name, PyObject *v)
Part of the Stable ABL. A7 =27 b+ o @ attr_name E\W5LDEMHIC, B v ZRRELET, KT 3
LHISNEENL -1 IR LET; 1358 0 iIRLET, Z DKL Python O o.attr_name = v &
RT3,

vAINULL O &, 7 MY a— MIHIRINE T, ZOEIER PyObject_Deldtir() Dizd, FFHEREL
o TWETH, HIFRENS TERDD $H A

int PyObject_SetAttrString(PyObject *o, const char *attr name, PyObject *v)
Part of the Stable ABL. 7Y =2 b o ® attr_name £\WHHDOBEMIC, v ZRELET, KT 3
LEISNEENL -1 IR LET; 31T 5L 0 iIRLET, Z DKL Python O o.attr_name = v &
RT3,

v 3 NULL DIGEZEENHIFRE N K T2, T OMEEZIEHELRETH D PyObject_DelAttrString () Zf
SDOMWEELWVWTT,

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
Part of the Stable ABL J&MDRIE & HIBRZ1T 5 AR ZBIE T, BA 7P =7 D tp_setattro A
oy MCEIPNET, ﬁ7yz7F®MROk@%77x®ﬁ$#%7—&7427U7&%%L\EH
Mol EEA VARV ADFFICDH 2B EDRECHIR L D bEEINE T, £ TRVWEAIE. (BL
FETAR) A 79227 D __dict__ WWEMZRED LIBHIBRLES, 83T sL 0 BREH, Z5
TRWEEIX AttributeError 25EH XN -1 2RI NFE T,
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int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
ATV b oD attr_name EWVWIOHDBETHIFRLES, KT 2L -1 ZIRLET, 2O
Python DX del o.attr_name ¥[H U T3,

int PyObject_DelAttrString(PyObject *o, const char *attr_name)
727 b oD attr_name EWVWHO HDOBEBEZHIRLE ST, KT 2E -1 ZRLET, Z OB
Python ®X del o.attr_name X[ LT3,

PyObject *Py0Object_GenericGetDict (PyObject *o, void *context)
Return value: New reference. Part of the Stable ABI since version 3.10. __dict__ TRZV 7XD
getter DMMIYRELETT, BDERGEIX. FHFEZ/ERL X,

N—Ta v 3.3 TEM.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void * context)
Part of the Stable ABI since version 8.7. __dict__ 7 A7 1) 7 XD setter DML EETT, 2D
FIETEIFHELHIRT 2 28 I3FFENTVER A,

N— ar 3.3 TEM.

PyObject *Py0bject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. Part of the Stable ABL. 01 ¥ 02 % opid \Z¥E L7=EBEIC X o THBL
%3, opid % Py_LT, Py_LE, Py_EQ, Py_NE, Py_GT, ¥7/21X Py_GE, DWW I hhrThiFhuIk s, zhz
N< <= == 1=> BIP>= ITMELET. ZDOHEKIX Python DR ol op 02 X[HUT. op 2% opid
WSS 2HE T T, RIS % IBRIROMEZIR LAMS % & NULL 2B L 95

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
Part of the Stable ABI. o1 ¥ 02 % opid IZHEE L/EHBEIC X > THB L £5, opid 1 Py_LT, Py_LE,
Py_EQ, Py_NE, Py_GT, ¥7:1% Py_GE, DWW I L TRINUIR ST, ZhAZh < <= == 1= > BXU >=
WKHIGL E T, HEBRRPELRSIX 1 2, AR 0 %2, Z7-2RETIL -1 BRLET, ZOBK
¥ Python @3 o1 op 02 X[ LT, op &% opid \ZXIET 2{HETF T,

AR ol & 02 BE—DFTY =T NTHBYH. PyObject_RichCompareBool () & Py_EQ ¥ L THIZ 1
%R, Py_NE X LTHIZ 0 ZRLET,

PyObject *PyObject_Format (PyObject *obj, PyObject * format_ spec)
Part of the Stable ABI. Format obj using format_spec. This is equivalent to the Python expression

format(obj, format_spec).

format_spec may be NULL. In this case the call is equivalent to format (obj). Returns the formatted

string on success, NULL on failure.

PyObject *Py0bject_Repr (PyObject *o)
Return value: New reference. Part of the Stable ABL. #7227+ o DXFHIRBEEFHELE T,
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T2 XFHNERBZIR L, KT 5L NULL B L £3, Python R repr(o) ERUTT, ZDBEEIIHE
HIAABEE repr O OB CTHUH IR E T,

N—=Tay 3.4 TEE: 7774 77N EZRS TETRWI L 2HEE T 2 O fElFRNZ LS5, 2o
7‘)“777#‘—‘?/3/%Eﬁiﬁbufgbibf:o

PyObject *Py0bject_ASCII(PyObject *0)
Return value: New reference. Part of the Stable ABI. PyObject_Repr() L[k, 73 =2 b 0o DX
FHIRBEEFHELETH, PyObject_Repr() XX > TRINEXFINCEENSIE ASCII XFE, T
F—=7XF\x. \u. \UTTR7r—7LE7T, ZOBEIZ Pythoh 2 ® PyObject_Repr() PR F XFH|
CEUXTFINEEBR L E T, ascii() ICX> THUHINET,

PyObject *PyObject_Str (PyObject *0)
Return value: New reference. Part of the Stable ABI. #7227+ o DXFHIRBEZHELE T, I
T2 NFHNRBRZIR L, KT 22 NULL 2B L £, Python X str(o) xR U TS, ZOBBIIHEA
ABBAE str() %, print () BB TH-OHEIhE T,

N—=Pay 34 TEE: 7774 TN ERSTETRONZ L 20T 2 0@z & 512, 2o
TN 7Y —2aryEELIICRDF L,

PyObject *Py0Object_Bytes (PyObject *0)
Return value: New reference. Part of the Stable ABI. & 7Y =27+ o DA MIRBEFHELE T, &
M3 5E NULL #iIBL., BT 3L bytes A 7927 bERLET, o B TR VL 2D, Python
bytes(o) R LT, bytes(o) LiE- T, o KDL 22k, e THiLE N7z bytes A7V =2
b 2R DT TypeError 2SEH I N FE T,

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
Part of the Stable ABL. 7 2 & derived 37 2 X cls ¥ [Rl—T®H2», ZIhoIRELIZZ TR TH B
AlE 1 ZEL, Z5TRVWEREZ 0 ZRLET, =7 -DRELHAIF -1 ZIRLET,

cls MR TNVDIFE, cls DETOBERBIINLTFzv I LET, Ped120F v 7T 1HR-7
vE BRE LR, ZhbAlorE 0l T,

cls 12 __subclasscheck__() XY v F2HLE5E1E. T2 7 ADKEN PEP 3119 XH 2@ ¥ S
DEHET Z2DITENE T, 25 TRWVE X derived 73 cls DT 7 A5 D%, EHEND 2 WM
BT 9 ATH256. 2FD cls.__mro__ CE&ENBELETT,

WHEIE, 7I9RF T2 b, DFD type DA VAR VARZIDOIRELZZ FARZIN I 7 A Bk
SREF, LhL, #7922 MEE  bases. (ZHUIEIEY 5 20X A THIIUTE HH) 25
7’:'@.‘%):2“6J:§%“6%ij—0

int PyObject_IsInstance(PyObject *inst, PyObject *cls)
Part of the Stable ABL inst 327 X cls 3 L& cls DF I TADA VAR VATHAHEIT 1 iR
L. Z5TROWHEIC0 ZELET, T7-»EE2L -1 ZRLANZREL 3,

cls METNVDEFE., cls DETODBEBIINLTFzv 7 LET, PRed1200F 2y 7T 1HRoT
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LECRMRIZ L ERD, 2RVl E 0D ET,

cls ¥ __instancecheck__() XY v FHH2GEEE. 7 7 ADKED PEP 3119 ZH2@Eh ¥ >
DEHETEDICMINT T, I TRVWE X inst D3 cls DA VARV AIZIRDBZDIF. ZDT T AN cls
DFIIATHIHETT,

A VARV inst B _class ZEEEAZLT. ZOZ5RALHAREXNB DR FEETEET,

AT b cls L ZDRIRT FAN T T AL Rk In 256, JBE __bases__ (ZHUIHEIKS F 2D %
TNTRINIRLRV) 2RlE2 2 TLEEEXTEET,

Py_hash_t PyObject_Hash(PyObject *0)
Part of the Stable ABL. 7Y =227 F 0o DNy Y affi%itBE L TGRLES, KT 2L -1 ZRLET,
Python ®3X hash(o) ¥R T,

N—=Tay 32 TEHE: BDEDED Py_hash_t 12D FL/]z, ZDBIX, Py ssize t LRIV A X%
b ORF ST X BT T,

Py_hash_t PyObject_HashNotImplemented(PyObject *0)
Part of the Stable ABI. Set a TypeError indicating that type (o) is not hashable and return -1. This
function receives special treatment when stored in a tp_hash slot, allowing a type to explicitly indicate

to the interpreter that it is not hashable.

int PyObject_IsTrue(PyObject *0)
Part of the Stable ABI. o ZEZR T AREZIHAEICIE 1 2, Z5TRVEEZIZIZ 0 ZRLET,
Python D3 not not o ¥ LU TT, KT 2L -1 BIRLET,

int PyObject_Not (PyObject *0)
Part of the Stable ABL. 0 WEZKFT L ARELIHEITIET 0 2, Z5TRVEERIEZ 1 ZRLET,
Python @ not o LA TT, KT 2L -1 ZIRLET,

PyObject *Py0bject_Type (PyObject *o)
Return value: New reference. Part of the Stable ABI. When o is non-NULL, returns a type object
corresponding to the object type of object o. On failure, raises SystemError and returns NULL. This
is equivalent to the Python expression type (o). This function creates a new strong reference to 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 a new strong reference is needed.

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
Return non-zero if the object o is of type type or a subtype of type, and 0 otherwise. Both parameters

must be non-NULL.

Py_ssize_t PyObject_Size (PyObject *o)

Py_ssize_t PyObject_Length (PyObject *0)
Part of the Stable ABL. 0 DREZIRLET, LA T2 o BNV —Fr R Tutrare~<y 7
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M7 b aldolhFERELTVWAEES. O—F YR LTOEIZEKELET, =5—24 L% -1 #K
L %7, Python @ len(o) ¥R TI,

Py_ssize_t PyObject_LengthHint (PyObject *o, Py _ssize_t defaultvalue)
ATz 0o OMEDEIRRLET, BUICFEBOEZX %R, XIZ __length_hint__() %2ffioT
MAORZZ, ZLTREBRRIZT 7V IDHEZEZS L LTS, ZDBEIE Python O3\ operator.
length_hint (o, defaultvalue) &[AUTT,

N—a v 3.4 Tl

PyObject *PyObject_GetItem(PyObject *o, PyObject *key)
Return value: New reference. Part of the Stable ABI. 7Y =7 b key W35 0o DEREZIRL
T, KT 5L NULL 2R L £F, Python O ol[key]l [T,

int PyObject_SetItem(PyObject *o, PyObject *key, PyObject *v)
Part of the Stable ABL. 7Y =7 b key ZfH v IZRMHTE 5, KRBT 22, HsEELEL -1 ZIKL
F9, BT B 0 ZBELET, Z4UE Python DX olkey]l = v EAIHTT, ZOMBEIE v NOZH%
BAMD FEA

int PyObject_DelItem(PyObject *o, PyObject *key)
Part of the Stable ABL. 7Y =7 b 0 205 key BT AXSMITRHIBRL £ 3, KT 22 -1 KL
F ¥, Python O del olkey]l R LT3,

PyObject *PyObject_Dir (PyObject *0)
Return value: New reference. Part of the Stable ABI. Z ®B#Z Python O3 dir(o) &R U T, 7
7 FNOEBAUWCEID ST TOAEXFIDLORZVAL (BOGEDHVET) ZRLET, T7—0D3
BIWIX NULL 2R L %9, 5180% NULL 12§ % &, Python iI281}3 dir() RIS, MEOR—HLif
AiERLET; COHBE. 72774 TRETI7L =070 0UE NULL iR U ¥ 5, PyErr_Occurred()
FAEIRLETS,

PyObject *Py0Object_GetIter (PyObject *0)
Return value: New reference. Part of the Stable ABIL. Python DI iter(o) ¥EULTT, 5lHUCE o7
AT MINT WA T L= ATV 27 P TTRATL—XOEHEIEA T2 MBS
PRLET, A 7Y 27 bHBREIFERATRET H - 7255121 TypeError ZiAH LT NULL 2R L £735,

PyObject *Py0bject_GetAIter (PyObject *o)
Return value: New reference. Part of the Stable ABI since version 3.10. This is the equivalent to the
Python expression aiter (o). Takes an AsyncIterable object and returns an AsyncIterator for it.
This is typically a new iterator but if the argument is an AsyncIterator, this returns itself. Raises

TypeError and returns NULL if the object cannot be iterated.

N— g > 3.10 TEM.
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7.2 Call 7O +dJL

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:

g

&: 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 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 wvectorcallfunc appears. This is a

pointer to a function with the following signature:

typedef PyObject *(*vectorcallfunc)(PyObject *callable, PyObject *const *args, size t nargsf,

Do Vi ot X] N aaaa)
1 JOUjeCt KWHIates7
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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.

i 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. Addition-
ally, PyObject_VectorcallDict was available as _PyObject_FastCallDict. The old names are still

defined as aliases of the new, non-underscored names.

When using ¢p_ call, callees do not 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 EnterRecursiveCall

and Py_ LeaveRecursiveCall if needed.
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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.
N—a v 3.8 THEM.

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.
N—Y ar 3.8 TENM.

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

respectively.

This is a specialized function, intended to be put in the ¢p_call slot or be used in an implementation
of tp_call. It does not check the Py TPFLAGS_HAVE_VECTORCALL flag and it does not fall back to
tp_call.

N— a3 v 3.8 THEM.

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.
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E3F54 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 + charx | format -
PyObject_CallFunctionObjArgs() | PyObject * | variadic -
PyObject_CallMethodObjArgs () obj + name | variadic -
PyObject_CallMethodNoArgs () obj + name | --- -
PyObject_CallMethodOneArqg () obj + name | 1 object -
PyObject_Vectorcall () PyObject * | vectorcall | vectorcall
PyObject_VectorcallDict () PyObject * | vectorcall | dict/NULL
PyObject_VectorcallMethod () arg + name | vectorcall vectorcall

PyObject *Py0Object_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. Part of the Stable ABL. MU, LATEEZR Python DA 7Y =27 b callable
. BTN args L LTHZLNZ58EHE kwargs £ LTE X N2 AR Z5[8r & HIEH L
S

args 1& NULL THo Tk o 3, 5I8ELEL LEVWESEEDR L E[MH > T EE W, kwargs 1X
NULL THRWEHA,

BRI L7z SR L DFERER L. RBL 7z 5015 2 £ L NULL 23R L £75,
ZAUIRD Python D& [FFTF: callable(*args, *xkwargs) o

PyObject *Py0bject_CallNoArgs (PyObject *callable)
Part of the Stable ABI since version 3.10. Call a callable Python object callable without any argu-

ments. It is the most efficient way to call a callable Python object without any argument.
RN L7 IO L ORERZIR L, KL 7505 25Xl L NULL 28 L %5,
N—a ¥ 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 argu-

ments.
BN L7z 5 H LORERZIR L, KLU SFIANZE R L NULL ZRL %3,
N—a v 3.9 TEM.

PyObject *Py0Object_CallObject (PyObject *callable, PyObject *args)
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Return value: New reference. Part of the Stable ABI. FECMH LRJBEZR Python OF 7Y =7 b callable
. XTIV args L LTHZALNE58 L bIIFUHL £3, 5IBDIDERIGEEX. args 1& NULL THE
WEH A

RN L7 RO L ORERZIR L, KL 5050 25X L NULL 28 L %3,
ZAUIRD Python O & [F5FTF: callable(*args) o

PyObject *PyObject_CallFunction(PyObject *callable, const char *format, ...)
Return value: New reference. Part of the Stable ABIL. FECNH, L AJHEZR Python A 7Y = 7 b callable
ZAZBED C 5l e IO L EF, C 518U Py_BuildValue() TERD 7 » —< v b XFH%
EoTiEABR L FF, format & NULL b LT, 5BRA35/8PRVZe2RLET,

LT IO L OFERZIR L. KL 66 2E M L NULL %2R L %3,
ZAUIRD Python O & [FFTF: callable(*args) o

PyObjectx args 721 25U THEE, PyObject_CallFunctionObjArgs () B DHNHIETH S Z
EEHZTBOVTLLEE N,

N—a v 3.4 TEHE: format DEIDS char * HOEHEINE Lz,

PyObject *PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. Part of the Stable ABIL. A7 =2 b obj ® name EWSHHETD XY v
FZE, W20 C 58 bIMUIHLET, CHIEIZE TV E24ENT 5 Py_BuildValue() JERD
74—y PXFHITHRBENRTVE T,

format 1& NULL T X<, 5l E260R0WIe2RLET,
B LT PO L OfERZIE L. KL 6IA 2k L NULL 28 L %35,
ZAUIRXD Python X & FFETF: obj.name(argl, arg2, ...) o

PyObjectx args 72 51 8UCTETH A, PyObject_CallMethodObjArgs () & DHWHIETH B Z &
EHZTBOVTLEX W,

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

PyObject *Py0Object_CallFunctionObjArgs (PyObject *callable, ...)
Return value: New reference. Part of the Stable ABIL. FEUMH L AJHEZ: Python A 7Y = 7 b+ callable
B AIERED Pyobjects BIEY ¥ SR L E T, BEGNZHKEC NULL 2507 AT 230D < 5 X
2 LTHERET,

RN L7 PO L ORERZIR L, KL 600 2kt L NULL 28 L %5,
ZAUIRD Python ORX & RS TT: callable(argl, arg2, ...) .

PyObject *Py0Object_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
Return value: New reference. Part of the Stable ABL. Python #7227 b 0obj DXV v REMUIHL
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3. XY v F&4E Python XFHA TP =2 b name THZ E5, AIZHKED Pyobjectx 515 ¥ i
MO ERET. SIEFNIREIC NULL D3OWEAIZHED 5 X2 LTE52 %9,

RN L7 PO L ORERZIR L, KL 2600 25X L NULL 2 8L %5,

PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
Call a method of the Python object 0bj without arguments, where the name of the method is given

as a Python string object in name.

B L7 6EH LOFEREIRL, KBL600 22X L NULL 28U $7,
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.

B L7 L OREREZRL, KLU0 22X L NULL i RL¥7,
N— ar 3.9 TEM.

PyObject *Py0bject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject

*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.

RN L7 SO L ORERZIR L. KRB LSt 2R L NULL 28 L £3
N—a v 3.9 TE.

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

Object *kwdict)
Call callable with positional arguments passed exactly as in the vectorcall 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.
N—Ya v 3.9 TEM.

PyObject *Py0bject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, Py-

Object *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]
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().
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If the object has the Py TPFLAGS METHOD_DESCRIPTOR feature, this will call the unbound method

object with the full args vector as arguments.

BN L7 SO L ORERZIRE L, KRRL 72605 2% L NULL 2R L %9,

N—a v 3.9 TEM.

7.2.4 Call Support API

int PyCallable_Check(PyObject *0)
Part of the Stable ABL. 7Y =27 b o AU H LATREA 7V = 7 b 0#ARET, A7 =7 b3
MO LABETH D L 2T 1 2R L, £ TRVEZIZIZ 0 ZRLET, ZOBEBIEOH LIZFEICHRIIL
9,

7.3 HfEE 0O~ 3JL (number protocol)

int PyNumber_Check (PyObject *0)
Part of the Stable ABL. 7Y =27 & o 2FER 70 b a v 2R L TWE5HEIC 1 ZBL, Z25 TRV
CEWIIMBEIRLET, ZOBBIFOE LIZEICKIIL$9.

N—=Tay 3.8 TEH: o WA VT v 7 ABRIE 7255, 1 ZIRLET,

PyObject *PyNumber _Add (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL K132 ¥ 01 ¥ 02 ZIMBELLEREEREL, &
B35 & NULL #i5RL ¥ F, Python D ol + 02 ER LTI,

PyObject *PyNumber_Subtract (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. li3 52 & ol 75 02 ZIBEL-FEREERL
KE %L NULL 2B L £F, Python DR o1 - 02 ¥R T,

PyObject *PyNumber _Multiply (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. FI1 T2 ¥ ol ¥ 02 ZRAELLMEREZRL. &
B2 ¥ NULL 23R L %3, Python OR o1 * 02 ¥R T,

PyObject *PyNumber_MatrixMultiply (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABI since version 3.7. T2 ¥ ol & 02 %1753
HUEMREERL, RT %2 NULL 23K L %3, Python DX ol @ 02 ¥R L TY,

N—a v 3.5 THEM.

PyObject *PyNumber_FloorDivide (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABI. Return the floor of of divided by 02, or NULL

on failure. This is the equivalent of the Python expression o1 // o2.
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PyObject *PyNumber_TrueDivide (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. B3 % &, M4 01 D 02 1T XK B REME
W3 % 2 758 BL (reasonable approximation) ZiR L. kM3 2 & NULL 2R L $9, RTOEHE 2
ZHBE UCERBT 2 DR AARER -0, “EORE/ NGB VA PE” LR TEEEA, 2Ok
B, ROMEHIELUCZRD £F, ZOBBICZODREEZIE LK, FEVNUEDOEZEST DD %7,
Python @3 o1 / 02 XU T,

PyObject *PyNumber_Remainder ( PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. JI13 % & ol % 02 THRELFIREZRL, &
B35 & NULL #i58RLEF, Python DR ol % 02 ER LTI,

PyObject *PyNumber_Divmod ( PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABI. flAAABIE divmod ) 2SR L TL2& W, &
3% ¥ NULL Z3R L £§, Python @3 divmod (o1, 02) ¥R LT,

PyObject *PyNumber _Power (PyObject *o1, PyObject *02, PyObject *08)
Return value: New reference. Part of the Stable ABIL. #lAAABE pow() #SRBL T XV, KK
T %% NULL #3BL £3, Python @3 pow(ol, 02, 03) XM UTT, 03 1&F 7> 2> TF, 03 %M
XEW S, Py None B ANTLZE W (03 I NULL 2T 2, RIERXEY 77 2A%5|ERITZ
EHHHET),

PyObject *PyNumber_Negative (PyObject *0)
Return value: New reference. Part of the Stable ABL. 3153 & o0 O EKIEEERL, KT 3 &
NULL %#3iRL £F, Python O3 -0 LR LT,

PyObject *PyNumber_Positive (PyObject *0)
Return value: New reference. Part of the Stable ABL. i35 ¥ o ZiBL., KT 5 & NULL Z:RL ¥
3, Python O +0 LR U TT,

PyObject *PyNumber_Absolute (PyObject *o)
Return value: New reference. Part of the Stable ABL I % & o DftHEEE L. KEKF % & NULL
ZiRLE$, Python O abs(o) R TT,

PyObject *PyNumber_Invert (PyObject *0)
Return value: New reference. Part of the Stable ABL i1 % & o DY v b HfKix (bitwise negation)
ZIRL. KB 5L NULL iR L %9, Python O3 ~o E[F L TT,

PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. JRIIT 2 ¥ o1 % 02 X EY 7 + LIFEREIR
L. KT % & NULL iR L £3, Python O3 o1 << 02 XE LTI,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. JI1 32 & 01 % 02 XY 7 b LIzEREIR
L. K35 NULL 23R L %9, Python DI ol >> 02 AL TY,
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PyObject *PyNumber_And (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. I35 ¥ ol & 02 @ 7 ¥ v B mERE
(bitwise and)” ZE L., KMF % & NULL ZiRL ¥73, Python @ o1 & 02 LFIL T,

PyObject *PyNumber_Xor (PyObject *ol1, PyObject *02)
Return value: New reference Part of the Stable ABL. (132 % 01 £ 02 ® 7 v b HEAHEMIGHE
M1 (bitwise exclusive or)” 2B L. KMF % ¥ NULL 23K L £9, Python @ o1l ~ 02 R LTI,

PyObject *PyNumber_0x (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL 1§23 % 01 ¥ 02 ® ” & v b HNGHIEM
(bitwise or)” ZIR LK T % & NULL Zi&K L £3, Python D ol | 02 ERILTT,

PyObject *PyNumber _InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABI. 3132 & ol & 02 ZMBELMEREIRL, &
T 2L NULL 2i8RLE T, 0ol A in-place HEZHR— T 385, in-place #HE®ITWVWE$, Python
DX ol += 02 LA LT,

PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABI. fR¥I T2 & ol 6 02 ZHE LR ERL
KT %L NULL 23R L ¥73, ol 2% in-place {HEZ VK- +F 53548, in-place HEZITWE T, Python
DX ol -= 02 XA T,

PyObject *PyNumber _InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABIL. 13 2 & o1 ¥ 02 ZRELEREERL, &
B3 2%L NULL 2R L E9, ol B in-place HEZ Y R— 5 255G, in-place HEZITWVWE T, Python
DX ol *= 02 LFEILTT,

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABI since version 3.7. 1323 ¥ ol & 02 %1753
BUEREZEREL, KT 3L NULL #BEL %3, ol B in-place EEZ Y R— 3 23545, in-place HE
ZITWE T, Python D o1 @= 02 YR T,

N— a v 3.5 TEM.

PyObject *PyNumber_InPlaceFloorDivide (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. liM1$ % & 01 % 02 THRELUHETHEZIR L
KT 5L NULL 23R L ¥3, ol 2 in-place HEZ VR — b F 32354, in-place HHEZITWE T, Python
DX ol //= 02 LA LT,

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. BRI 2% &, MW 0l D 02 12 Xk 2BREMIC
M5 2 Z Y7258 (reasonable approximation) iR L., K3 % & NULL #iRL¥3, 2TOFEKT 2 &
B UTRELT 2 D3 ARER 72, “H#EORE/MNIGIEIE 7 A UE” LR TEEHA, ZDRD,
REhEdELICRD 5, T @Bﬁﬁbi_’)@?&ﬁ%?ﬁ LB, FEVNBUROEZRTZERHD 9, o
B3 in-place HE %V R— b3 25E, in-place HEZITWE T, Python DX ol /= 02 EFEILTT,
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PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL I3 % & ol % 02 THRELLFIREZRL., , %
M3 2E NULL B L E T, ol 2% in-place {HE %V R — b T 255, in-place HHE Z/T\WF 3, Python
DX ol %= 02 EFLTT,

PyObject *PyNumber_InPlacePower (PyObject *o1, PyObject *02, PyObject *08)
Return value: New reference. Part of the Stable ABI. #lAAABEE pow() 2SR L T X0, K
T2r NULL 2B L E T, ol B in-place HEZ VI K— T 355, in-place BRETVWET, ZOBK
X 03 A Py_None D¥FHE1E Python X ol #*= 02 X [H LT, ZHLUANDEHEIX powlol, 02, 03) @
in-place R T35, 08 M X B/20R S, Py_None Z ANTLZEW (08 12 NULL 2T &, RIERAE
V7 7R EF|ERITIENHDET),

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. f{I13 % & ol & 02 723> 7 b LIHER%E
BLU. KT 2L NULL 23R L E3, ol 3 in-place {#HE % ¥R — b T 535E. in-place HEZITWE T,
Python @ ol <<= 02 2[H L TT,

PyObject *PyNumber_InPlaceRshift (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL 132 & ol % 02 23 AHT 7 b LIFER%E
BL. KT 2L NULL 238U E3,. 0l 3 in-place HE %Y KR — b 3§ 254, in-place HEZITWE T,
Python @ o1 >>= 02 R LT3,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL B3 2 & ol & 02 @ 7 ¥ v b HAGmEE
(bitwise and)” ZiR L. KT % ¥ NULL ZRL ¥73, ol 2% in-place B %3 KR— b3 255, in-place
HEZITWE T, Python DX ol &= 02 ¥R LT3,

PyObject *PyNumber_InPlaceXor (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. 132 % 01 & 02 ® 7 v tHAHMATGHE
A (bitwise exclusive or)” 2R L., KT 2 ¥ NULL 2B L £F. ol 2° in-place HEZVR— 535
&, in-place JHEZITWE T, Python ®X o1 "= 02 LRI TT,

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. I3 2% ol ¥ 02 @ " ¥ v b HEAGHEM
(bitwise or)” ZIR LK T 5 & NULL ZiIRL ¥ T, ol A in-place HEZ ¥ K- 325G, in-place {#
HE2{TWE T, Python DX ol |= 02 LA LTI,

PyObject *PyNumber_Long(PyObject *0)
Return value: New reference. Part of the Stable ABIL. (NI 5 & o ZBEBUCEWIL b DRIR L, K
35 ¥ NULL #iBL %3, Python O int(o) LTI,

PyObject *PyNumber_Float (PyObject *0)
Return value: New reference. Part of the Stable ABL. I3 % & o ZFE/NSBICEBR LD %
BU. KEF 2 NULL 23R L %3, Python O float(o) ERIU T,
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PyObject *PyNumber_Index (PyObject *0)
Return value: New reference. Part of the Stable ABI. o % Python @ int BNZZEHIL, BIHL=HZD
fEERLET, KB LS NULL AR X, TypeError Bt s I E 3,

N— 3 310 TEHE: FHRIIFICHZEZ int BT, LENE, BRIZ int O T 753204 VR E Y
ADZedbHHELR,

PyObject *PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. Part of the Stable ABI. base #EEIZEHL I NTBE n B XFH & L TR
UEF. base BI80E 2, 8, 10 F721F 16 DWFHSTHIFIUTR D ¥ A, B 2. 8. 16 129V T, K
SNBFHN DRI ER~—F— '0b' | '00' FhiF '0x' B, ThThMNGEINET, bL nH
Python @ int BTRIFIURX. F£F PylNumber_ Index() TEHINET,

Py ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Part of the Stable ABI. o 2%y U THIRAIRES - 258, Py_ssize_t BUDEICEWL TGRLE T,
M UBERB L6, st Eh, -1 2RI NET,

H L o 2% Python @ int ICEEATE/=DIT. Py_ssize_ t NDEHLH OverflowError IZ72 55EE. exc
FlEcE XN (il IndexError > OverflowError) ORI XL 5, & L. exc A5 NULL 72
5. HlANE 7V 7 XA T, EXEDEEE PY_SSIZE_T_MIN N, IEDEAEIX PY_SSIZE_T_MAX ¥ iR
ENET,

int PyIndex_Check (PyObject *0)
Part of the Stable ABI since version 3.8. 0 34 ¥ 7 v 7 AR TH 258 (tp_as_number HEEHRD
nb_index AWy FAME S TWEHE) 1T 1 ZIEL, ZI3TRWVWEEIC0 ZIBLET, ZOBEIIEIIR
B L g3,

7.4 >—/r > 70 k1)L (sequence protocol)

int PySequence_Check (PyObject *0)
Part of the Stable ABL. 7Y =7 s 3Y =4 XA 70 b a et L TwaEEIE 1 2. 25 TRV
BEE 0 ZRLET, __getitem__() XYV v FEFD Python 7 7 RI2OWTIE, #NHh dict DY 7
Z7ATRVRD, 1 ZIRFTOIFERLTLLES WV, 25725, —RINCIZZ 720 O D F —
ZHR—F LT 202 5T 2 ONRFAEERE2 ST, ZOBBUIEICHIIL 3,

Py ssize t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)
Part of the Stable ABL. (132> =7 R o DA TV 27 FOEEIRL, KT 5L -1 ZIRLF
3, Z4UE. Python O len(o) ERILIZRD 73,

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL {33 2 ¥ ol & 02 OH#ff (concatenation) %
RU, KF %L NULL 2L %9, Python O o1 + 02 EFLTT,
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PyObject *PySequence_Repeat (PyObject *o, Py _ssize_t count)
Return value: New reference. Part of the Stable ABL. fMI§2 2479 =27 o D count HIFEHIRL
ZIRL. KT 5L NULL 2R L %9, Python O o * count X[ U TT,

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL {3 2 ¥ ol & 02 Ok (concatenation) %
BU, KT 2L NULL 2IBL ET, ol 28 in-place HEZ Y RK— b T 255, in-place HEZITWE T,
Python @3k o1 += 02 ¥R LTI,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py ssize t count)
Return value: New reference. Part of the Stable ABL. fRI1$T 2247 =27 0 D count [AIFEDIRL
IRL, KT 2L NULL 2B L ET, o 2 in-place HEE Y K— T 385, in-place HEEITWVWE I,
Python @3k o *= count X[FIUTT,

PyObject *PySequence_GetItem(PyObject *o, Py _ssize_t 1)
Return value: New reference. Part of the Stable ABL. f31$ 2% & 0o @ { FHOEZEEER L, KT 2
¥ NULL %Z;BRL %73, Python ®R ol[i] ¥H LT3,

PyObject *PySequence_GetSlice (PyObject *o, Py ssize t il, Py ssize t i2)
Return value: New reference. Part of the Stable ABL. 3% o @ il 05 i2 FTOEDRT L R
ZIRL. KRBT % & NULL iR L %3, Python O o[i1:12] RT3,

int PySequence_SetItem(PyObject *o, Py _ssize_t i, PyObject *v)
Part of the Stable ABIL. o @ ¢ HZRHOEZHRIZ v ZRALE T, KTz, HISZEHL -1 ZIRLET;
5L 0 ZBLET, 2 Python DX ol[i] = v ERIUTY, ZOMEIE v NOZ%Z BHE
hFErEA .

v B NULL DFHIEZFDOBEREPHIRINE T, ZOMKBERIEHERETH D, Pyobject_Deldttr() %>
DPEFELWVWTT,

int PySequence_DelItem(PyObject *o, Py_ssize t 1)
Part of the Stable ABL. 0 ® ¢ TFHOERZHIFRL $9, KT 2L -1 ZIRL %7, Python O del
o[i]l XFRILTY,

int PySequence_SetSlice(PyObject *o, Py ssize t il, Py ssize t i2, PyObject *v)
Part of the Stable ABI. o @ il 705 i2 ETOMDRA T A4 A2 v ZIRALE T, Python DX o[i1:i2]
=V & IEJ DVC\TO

int PySequence_DelSlice(PyObject *o, Py _ssize_t i1, Py_ssize_t i2)
Part of the Stable ABL. =47 Y XA 7Tz 0o D il 25 i2 ETORDR T L AZHIBRL £, K
352 -1 ZRL%ET, Python DX del olil:i2] 2R LTI,

Py ssize t PySequence_Count (PyObject *o, PyObject *value)
Part of the Stable ABL 0 1283 % value DHBIEEL, T72bB olkey]l == value £723 key D%
BLET, KT 2L -1 #IBLEF, Python DX o.count(value) R LTI,
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int PySequence_Contains (PyObject *o, PyObject *value)
Part of the Stable ABL. 0 12 value A > TWADHEL EF, 0o DD 2 EHED value & (equal)
%5131 ZBEL, ZRLANOBECZF 0 ZIBRLET, =5 -0RETSI L -1 &R LFF, Python Ok
value in o X[@ LT3,

Py ssize_t PySequence_Index(PyObject *o, PyObject *value)
Part of the Stable ABL. o[i] == value ERBIBRHWNCAODP oA VT IR i ZRLET, 705
322 -1 ZRLET, Python DR o.index(value) XEUTT,

PyObject *PySequence_List (PyObject *0)
Return value: New reference. Part of the Stable ABI. =7 Y2 LWEA T 771 o ERILNE%:R
FOVRAMATY =27 M 2IBLET, KL NULL ZIRL ¥, BEN2 VR MEFLIfEehizz
PRIEXNTWET, ZhiE Python OR 1list(o) 2RFETT,

PyObject *PySequence_Tuple (PyObject *0)
Return value: New reference. Part of the Stable ABIL. =7 Y AHBWNFIA T 77V TH5B o AL
WEEZROXTINATI =27 M 2IBLET, KBL7S NULL ZIBLE3, o DX TIVDFE, B
ZIRLE T, 2L OBE. BYIBRNEDR A 072X T2 HEL TRL EF, Python @3 tuple(o) &
RT3,

PyObject *PySequence_Fast (PyObject *o, const char *m)
Return wvalue: New reference. Part of the Stable ABIL. ¥ — 7 Y XA E%2EA T 771D o %
PySequence_Fast* 7 7 I VOB THIHATEZ A7 27 P LTRLES, A7V 27 FHY—
FURTHA T I INATHRVERIEF X vt —Y m ZFD, TypeError XM L $3, KM L7 5 NULL
ZIRLE T,

PySequence_Fast* 7 7 I VORI, o A PyTupleObject ¥£721% PyListObject EREL. 0 DT —
RI4—=NVRIEHET7 7L RAT 570, ZDOIIIHMTILENTVET,

CPython OFEHETIZ, L o B —Fr VAR TV THNE. 0 ZDDDEIRLET,

Py ssize t PySequence_Fast_GET_SIZE(PyObject *0)
0 3 NULL T7 <. PySequence_Fast() PRL7A TV =27V THIEREL T, 0o DREZERLET, o
DH A X PySequence_Size() ZMUIH L THELNFETH, PySequence_Fast_GET SIZE() DITH
0 BVAMDPRTINTH B LAEL TS 570, IHEHTT,

PyObject *PySequence_Fast_GET_ITEM(PyObject *o, Py ssize t )
Return value: Borrowed reference. o %3 NULL T/ <. PySequence_Fast() BRL7zA 7V =/ +TH
D, DD i DA YT 7 ADHFAMNICH 2 LREL T, 0 D i FHOERZIRELE T,

PyObject **PySequence_Fast_ITEMS (PyObject *o0)
PyObject R4 Y XDOBERICHZ T LA ZRLET, ZOBEETIE. o1k PySequence_Fast () DiRL7zA
7Y 27 FTHD, NULL TRVDHDLREL TVET,

VA TDIAXHREEEIND L&, XE) BRI EROEY ZHEEE T 200 LUKV CIZERLT
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&V, ZO7D, =T VRADEERFEELRZVAYTFRAMNTOABRICHZ KA VR EHSTLTE
XV,

PyObject *PySequence_ITEM(PyObject *o, Py_ssize t 1)
Return wvalue: New reference. o @ i HFEHOERZIRL, KMT 5 & NULL R L ¥ 73,
PySequence_GetItem() DEHRTH . PySequence_Check() T o BEZIRT I E 5 5 DAL,
HOWATFOHFELITOERA,

7.5 ¥v 7870k 3JL (mapping protocol)

PyObject_GetItem(), PyObject_SetItem(), PyObject_Delltem() HZIRL T X W,

int PyMapping_Check (PyObject *0)
Part of the Stable ABI. A 7Y =2 v~y 770 b a L Z2RHHELTHWEL, AF7A4 AZYR—-FLT
WEBEIE 1 Z2, Z5TRVWEEIZ 0 ZIRLET, __getitem__() XYV v F%ZED Python 7 7 XD
WTIE 1 ZIBTDOIRERLTLIEE W, £ R 2HHIE. —MBINCIE 7 AR 0BEOF — %2 R—F
LTWa0%2HT 2 DR RATREIZ 6 TT,, ZOBBIIEITHINIL £5

Py ssize_t PyMapping_Size (PyObject *0)

Py ssize_t PyMapping_Length (PyObject *0)
Part of the Stable ABL. 12247227 b o HOXF—DEZIRL, KT -1 ZIRLES, Z
AU, Python O len(o) ERLIZRD F3,

PyObject *PyMapping_GetItemString(PyObject *o, const char *key)
Return value: New reference. Part of the Stable ABI. X5 key 1253 2% 0o DERZIRL T3, K
% & NULL ZiRL £79, Python @3 olkeyl R U TS, PyObject_GetItem() HbBMML T E W,

int PyMapping_SetItemString(PyObject *o, const char *key, PyObject *v)
Part of the Stable ABL. 7Y =2 b o LTXFH key Zfl v \HMHTET, KT 2L -1 ZRL
%3, Python @ olkey]l = v ¥[AUTY, PyObject_SetItem() bBIML T XV, ZOBEIZ v
NDOZREBAID FH A

int PyMapping_DelItem(PyObject *o, PyObject *key)
AT 2T oo, ATT 2T b key KETAHMICNITEHIBRL $T, KT 2L -1 ZIRL £7,
Python O del olkey]l 2R U TT, Z DT PyObject_Delltem() DHIZLTT,

int PyMapping_DelItemString(PyObject *o, const char *key)
FTT2 b oo, XFH key ITHAT A0S RHIBRL £3, KT 2 -1 ZRLEF, Python O
X del olkey] ¥FLUTT,

int PyMapping_HasKey ( PyObject *o, PyObject *key)
Part of the Stable ABL. v 7BIA 7V 27 y 3% — key ZFFOHEIC 1 BIRL, £ TRWVWE EIZIX 0
ZIRLUET, Z4uE, Python O key in o EMTT, Z DBIEENH LIFEITHINIL 5,
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__getitem__() XYV v FOMUHLHICEZ 2F/MIIHIZ N2 Z 8 ICERL T ZEW, =7 -2
X212, Kb DIT Pyobject_GetTtem() ZfH-TLIEE W,

int PyMapping_HasKeyString (PyObject *o, const char *key)
Part of the Stable ABL. v 7BIZ 70 27 s 3% — key 2FFOBEIC 1 BIRL, £ TRVE ZIZIX 0
ZIRLUET, 24U, Python R key in o E%EMiTT, ZOBBIESH LITEICHIIL 3,

__getitem__() XY v FOUHE LR, —RRXFINA 7S =7 + OFERRHICE Z 2 HlAN3H S h
ZZEIFERLTLEX Y, 5 —2WEXE2IZE. RO DI PyMapping GetItemString () %o T
IZEW,

PyObject *PyMapping_Keys (PyObject *0)
Return value: New reference. Part of the Stable ABL. [T 22479227 b 0o DF—0574%35 10 A
FEBRLES, KRS %L NULL ZIRL 7,

N— gy 3.7 TEHE: DENE, BV A IS LARZRIALEZRLTVWE LT,

PyObject *PyMapping_Values (PyObject *0)
Return value: New reference. Part of the Stable ABL {1322 4727+ o D551 X b
ZELET, KT 2L NULL ZRL £3,

N—a ¥y 3.7 CLHE: DHENE, BV AP LARBETIVEZRLTWE L,

PyObject *PyMapping_Items (PyObject *o)
Return value: New reference. Part of the Stable ABL. 1T 224727 b 0o DBEENSLRZ VR
FEEL, BBEREIF—LHORTHPA-LZ T NICH->TOWET, KT 2L NULL ZiRLET,

N—a ¥y 3.7 CLHE: DENE, BV AP LB TIVEZRLTWE L,

7.6 17L—%270k21JL (iterator protocol)

ATV —=R%W/SDDEEDOBEBI=2HD 7,

int PyIter_Check(PyObject *0)
Part of the Stable ABI since version 3.8. Return non-zero if the object o can be safely passed to

PyIter_ Nezt(), and O otherwise. This function always succeeds.

int PyAIter_Check(PyObject *0)
Part of the Stable ABI since version 3.10. Return non-zero if the object o provides the AsyncIterator

protocol, and 0 otherwise. This function always succeeds.
N— a ¥ 3.10 TEM.

PyObject *PyIter_Next (PyObject *o0)
Return value: New reference. Part of the Stable ABI. Return the next value from the iterator o. The

object must be an iterator according to PyIter Check () (it is up to the caller to check this). If there
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are no remaining values, returns NULL with no exception set. If an error occurs while retrieving the

item, returns NULL and passes along the exception.

ATV —RDRFTERITO o TRIBUHZITHON—T2EL . COa—FRUTOXS1ZR 2133 TT:

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 */
}

type PySendResult

The enum value used to represent different results of PyIter Send().
N— a3 ¥ 3.10 TEH.

PySendResult PyIter_Send(PyObject *iter, PyObject *arg, PyObject **presult)

Part of the Stable ABI since version 3.10. Sends the arg value into the iterator iter. Returns:
e PYGEN_RETURN if iterator returns. Return value is returned via presult.
e PYGEN_NEXT if iterator yields. Yielded value is returned via presult.
e PYGEN_ERROR if iterator has raised and exception. presult is set to NULL.

N— a ¥ 3.10 TEN.
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7.7 N\v 7770k 3JL (buffer Protocol)

Python THIFHREEZZ WL DDA TP =7 M, THEICH 2 XTVEH F 721 buffer NDT7 7 R ERMHL %
o ZDXIRFATI 7 P2 LT, HlAIAAD bytes X bytearray . array.array D K 572\ DHDILR
BT oNE s, y— FAN—T 4 DI A 75 VIFEGLHESBAERAT O X 5 Rl B o7z, 2h o B
DRZERTHIEDTEETD,

ENZTNOMIZNEED LY T 4 JRAZRLETY, BELRERAEIANY 77y 057R85 05 H5ED
FEezHALET, WODrDRRTEIMNT2a—21T5 ZeREENY 77 X7 78R T2 I ehEE
nxEg,

Python & buffer protocol DT C LRV OMAAHAZREL £ 5, ZoFm ba i3 = oofEs»d b x93

o BT ZMTIZ. BRI, ZDATI 2 FOTEICH SNy 7 7 BT 5 HRZ R TE 2 "buffer A
YR=T 2= R BIJAR-NTHIENTERS, DA YR —T2—RE Nv T 74T I ME
EBE (buffer object structure) DEITIHHAL F 355

o FMATAMTIX, AT 27 bOTRBIZHZET —ZANDERAL Y REBDZWL OPOFEPFHATEET
(7: X i&i){ V% Pglé&)o

bytes X bytearray REDI Y INLATI =7 NI WEHD Ny 7 7 —% 4 MIOBATAAL $3, N4
MDA DT S FHAFTRET S, BRI, array.array BART 2 EZHRIF< LT ANAL MAKRZRZZeBHD T,

buffer 1 ¥ % —7 = —RADFHAEZFDO—HE., 77 ANFA TP 27 bD write() XY v RTT: buffer £ > &% —
Tr2—AZBLT—EHONA MR TEZ2YARL T2 P THI7 7 A NIZEZAL N TEE T,
write() &, 25 LTEINLA T 27 PONFERIIN T 250AHLERA7 72 A0AELEE LE
25, readinto() DX I RMD R Y v TR, ZOFIBONEIIH T 2EZAALT 7 ADWE TS, buffer A
YE=T7x2—ARXED, ATV 27 MEAFAEEM ST, GiAHLERNY 72 NDT7 7L A ZFHAIT 5 ERE D
HERT2H0ERT 2N TEET,

buffer £ ¥ Z—7 = —ZDOFHHFICIE, WREBREFTI 27 vDN 7 7 2BEODHENDH 3
e IELWHIBT PyObject_GetBuffer() ZFEUHIT;

o PyArg_ParseTuple() ((723ZDRED VD) & y*x . wx £7213 s* formal codes DWFT L b
(A oN s ps

5507 —ATh, buffer BB L 72 72RFIC PyBuffer_ Release() ZFFUOHE R IFIUERD THA, Th
ZRZE. VYRV =T DX BREABRRBEIIZORPIZB”NDD D 5,

7.7. /Ny 7770k 3JL (buffer Protocol) 135



The Python/C API, U1 —2X 3.10.13

7.7.1 buffer #&&(&

Ny 7 7 ER (F2EEMIC "buffers”) @EHIOA 7Y 27 DAL F Y F—X% Python 7'u 2T <2t s
ZDIZEMNTT, ZHEER, Erabt—X 74>V B LTHHATEES, ZOXEY TRy 7 22RT
LZHRERHS 22T, YART—XTH L THEEIZ Python 7 n 7 o< T 22 TEE T, XEVIZ
CIEROKREREIERD»S LNERAL, ARV—=T 4 YIS RATLAIA T I VICETHOXEY 70y 7 H
HLNFRHAL, BT -2 AT 4704 Y XEVERAZIESTOIFERAINZ 2 LOLERA,

Python 4 ¥ 2 7V Rk o THRMENZZL DT —XBIZER LD, Ny 7 7% PyObject R4 ¥ XTI L.
SUTNIE CHERTT, 200, fERE a = FRICHBICITRAE T, Ny 7 70— &NR T v =200
B Zi&, memoryview X 7Y =7 SBMERINE T,

IIRAR=PENZATI =7 b RELFEOFROVHIHAIIE, Buffer Object Structures ZZ R L TL 2 E W,
Ny 77 ZBUST 5121, PyObject_GetBuffer() LML TL 2\,

type Py_buffer

void *buf
N 7774 =V EBRERLTVEmEMEDRHEZIETRA VX, Ny 772 #7254 79227 bD
TEYEXEY) 7y JHOEOMBIZHRD 2 ET, flZIE strides BEIZ2. ZOEIZXEY 7
oy Z7ORE»D LU EE A

EHE P OBE ZOEIEX 'Y 7ay ZDSEHEZRRL X7,

PyObject *obj
A new reference to the exporting object. The reference is owned by the consumer and automat-
ically released (i.e. reference count decremented) and set to NULL by PyBuffer_Release(). The

field is the equivalent of the return value of any standard C-API function.

PyMemoryView FromBuffer() E£7:1& PyBuffer FillInfo() IZX-TT v FE&NT: —KIR Ny
7 7 CHBRRR T —ATIE, TD7 4 =L FIENULL T3, —fRINC, T/ AR ATV =7 M
CONREMEALTERD $EA.

Py ssize_t len
product (shape) * itemsize, contiguous FC%FTld. TEDXEV 7oy 7 ORIWCRDET, I
contiguous B¥TlE. contiguous REIZ a ¥ — XN GE IHEEN D OEX T,

((char *)buf) [0] 25 ((char *)buf) [len-1] DHIPAND 7 7R, @itk (contiguity) %R
ALYV 7 LA ML THIRENINY 77 L TOAFENE T, ZLDHHIT, £DX57RY
2 T2 W PyBUF_SIMPLE %7:1% PyBUF_WRITABLE T,

int readonly
Ny 77 DitAHLEHTH 2R LET, D7 4 —)V RIiX PyBUF_WRITABLE 7 7 7" CHlfflT %
ij—o
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Py ssize 1 itemsize
FE—D7D byte Bt DY 4 X, struct.calcsize() %#IE NULL @ format fHICHK L TREONH L7
MReFELTY,

EEREISN: THEED PyBUF_FORMAT 77 7% ET B ir Ny 7 7 2 BERLHE, format
I NULL ICRESINE T, LU ditemsize lZTCDT7 +—~< v Mo BRI L T,

shape WTFIET 5854, product (shape) * itemsize == len OFXDF o, FIFHFEIX itemsize
% buffer ZFHO7=DICHHTE LT,

PyBUF_SIMPLE ¥ 7z1% PyBUF_WRITABLE THR L 7z#5%. shape »% NULL THiuF, HEFIZ
itemsize MM LT itemsize == 1 L RAIRINIRD THA,

const char *format
FHRE—DOTONAZRIEET 3., struct TV 2 — IV RAX A INED, NUL KX FH], ZDEAL > ED
A3 NULL 72 5, "B" (FFSHELANA b)) & LTHbOL X T,

Z D7 4 =) & PyBUF_FORMAT 7 7 7 & » THlflI S E 3,

int ndim
AEUDR N RXTEINZRL TOWBRORTE, 0 DHE. buf BAIFHEEZRT 1 DOEREZIRLT
WET, ZOBA. shape, strides, suboffsets i& NULL TRIFIUIR D £HA,

PyBUF _MAX_NDIM XTI DR AMEE 64 1IZHIR L TV E T, RN Z OFIRZEE LR IF Uiz b
FHA, ZXRITEFDMEE I PyBUF_MAX_NDIM KITLE TRKZ B X ST HRNETT,

Py_ssize_t *shape
XEY) LD N XA D ZRT. BED ndim TH S Py_ssize_t OEFITT, shapel0] * ...
* shape[ndim-1] * itemsize IX len XFHFL K RIFNUIRD FEA,

shape OfiZ shape[n] >= 0 ICHIBRE N % 9, shapeln] == 0 OHLHICKHTIEENHBE TS, Fl
& complex arrays ZZIRLTLZE W0,

shepe (JEAR) ECHNEHIFHE 2 6 1 3FiA M LERHTT,

Py _ssize_t *strides
BRILCBOVTH LWEERGZ72DICAF Y T T34 MERT, KX ndim @ Py_ssize_t D
g8

A4 FEE, EROBREIEETEET, FEDOESITIE. X774 NMI#EETWITXERNTT,
Uo LAHEE, strides(n] <= 0 O —RZ T 22 e N TEHR0EDND D £3, FlicoOVWT
& complex arrays ZZIRLUTLIEE W,

HEZICL 5T, ZOD strides ECFNEFAH LEHATT,

Py ssize t *suboffsets

Py _ssize_t MOEZZRDEZX ndim OELH, suboffsets[n] >= 0 DHFHIX. n FHDOXITIZ
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Ho TRFSN TV B HEIZEA ¥ & T, suboffset HIZERA ¥ X DBMIZ MBI L 2RITMANAL MR
UV ERLTVE T, suboffset DEBEDBDIGEIZ. KA ¥ X OBRBIIFAE (HkE L7
XEY 70y JNCEZERLEINNS) LW 28R ET,

2T D suboffset BEMDBE (D% D BIMIITE) ZEE, DT 4 —L FIE NULL (77 4L b
) THRIAUIED TR A,

Z OFEDELS KRB Python Imaging Library (PIL) THEbLATWE T, ZD X5 RESITEHEICT
IR RFTBFFEICOVTESHIZFEL Z 2k complex arrays 2SR L TL 7230,

HEE I o T, suboffsets Bt FiAH LEH TS,

void *internal
Ny 77 2@t T 2MDA T 2 7 M BINERNCHIH T 2 72D DZERT T, HlRIX, BN Z 0ZE#
WCBEERI% & v 2 b LT, shape, strides, suboffsets &\ o 7B % Ny 7 7 2T 3 & EICFEIFRIC
FRINS 2RNEDEIDEEHTEZ2 77 7S 8B TEBTLE I, Ny 77 22T AHIE. 2D
EZRLUTEELTERD A

172 NyIT77VITRANDERALTS

Ny 7 7 3EH., PyOvject_GetBuffer() 5T, TIZAR— T34 727 MIRAy 77U 7T b
kB THELNET, XEY ORENZBEDEMIEIIZIRICHz5720, HBEEX flags 518 EH-T, H
EDBWZ BNy 77y OFEPIREL £5,

Py_buffer ®®7 4 —/L FiZ, V7 TR ORHIC K > TR 2RI FTITERSNE T,

DOTZXMIEKEFELBEWT 1 —ILF

THEDT 4 =1 FiE flags OB BEZ$1C, BICELWETRESNE T, : obj, buf, len, itemsize, ndim.

readonly, format

PyBUF _WRITABLE
readonly 74—V REHIELET, dLID7 7 7DBREINTVEHE. exporter 1X, H ZXAA
ATREZR Ny 7 7 RS 20, S HRITAUIEMEZHE LRTUIRD A, 77 7R ESATY
WS exporter 13, FiAH LEHE EZAALARERAAY 77 D5 5 2R L THEOEHAD,
E5 5 TRAMT 20 IPERETOHBEICH L T—EENLRTIRD E A,

PyBUF_FORMAT
format 7 4 =V REHIHLE S, L7 I/PRESNTVIUI, TDT7 4 =L FZIELSHDZRT
NE D FXA, 77 7DREINTORIFINE. D7 4 —L K% NULL IKERELRITNIRD %
Ao
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PyBUF_WRITABLE &, RDHEIHTL 2D 7 77 | ZWMoThEWVWERA, PyBUF_SIMPLE 13 0 L EHRE

NTWB DT, PyBUF_WRITABLE \3ZHM2E ZIAARRER AN Y 7 7 ZERT 2 HMD 7 7 7 LTHER 7,

PyBUF_FORMAT &, PyBUF_SIMPLE DA DY D757t d | EMoTHEVERA, BED7F 7 B (FHEk

LA R 7=y F2BUHERL TV T,

shape, strides, suboffsets

ZD7 7 7F T THEBEEDLKEWIEIZCHER7Z XY ORENZEERZHIHLES, Br07 52703, #Hh kb
TREHEINSZT7 57 7DITRTOE Y b EELILIRERLTLEX Y,

DOIZXE shape | strides | suboffsets
PyBUF_INDIRECT yes yes DB E
PyBUF_STRIDES yes yes NULL
PyBUF_ND yes NULL | NULL
PyBUF_SIMPLE NULL | NULL | NULL

BEEMDV I TR b

A5 4 FOBHRBH->THHLTDH, C F£71% Fortran @ EldE 2HHMEICER XN B AEELDH D £F, X
FoA FIERZLIC, Ny 773 C EBEELTVIRELDD £T,

VIoTAk shape | strides | suboffsets | contig
PyBUF _C_CONTIGUOUS yes yes NULL C
PyBUF _F_CONTIGUOUS yes yes NULL F
PyBUF _ANY_CONTIGUOUS yes yes NULL CH»F
PyBUF_ND yes NULL | NULL C
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®EVIIX b

BEHEZ2E2THOY 7T MDHEIZ, FIOFTDTY 7 7DHAEDOETHEMNICERINTWE S, @F)7Z X512,
Ny 77 —70 b aLTIEBEIHHIN3HAEOEEE D757 LTIRBELTE T,

RDOT—=TND U TEHGEPRERTHE I ERLET, FHAFIX PyBuffer IsContiguous() ZWFEUHIL
THEHBGELHEST 2HEPHSTL & I,

DOIRbE shape | strides | suboffsets | contig | readonly | format
PyBUF_FULL yes | yes RBELYE | U 0 yes
PyBUF_FULL_RO yes yes WEIRIGE | U 150 yes
PyBUF_RECORDS yes | yes NULL U 0 yes
PyBUF_RECORDS_RO yes | yes NULL U 120 | yes
PyBUF_STRIDED yes | yes NULL U 0 NULL
PyBUF_STRIDED_RO yes | yes NULL U 120 | NULL
PyBUF_CONTIG yes NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes | NULL | NULL C 1720 | NULL

7.7.3 #EMLES

NumPy X% )L: shape, strides
NumPy R & A )V OEH| DOFREIINEEIL temsize, ndim, shape, strides TEFHZINE T,

ndim == 0 DFAEIE. dbuf BT X TV OHINE. ¥4 XD itemsize DAS F{HE LTHRRXNE T, Z05
&, shape ¥ strides DM ¥ ® NULL TT,

strides 53 NULL D&, EHNIERED n 2ot C BFl e L TRRRENE T, 5 ThRWEEIE. FIAEEZRD
£ n Ktz 7 72 Lzt i b 8 A:
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ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];

item = *((typeof(item) *)ptr);

FEROEIIZ buf BRXEV 70y JNOEOHFATHIET ZEPAIRET T, T/ AR—X -3 OB HEHT
BIrIZEoTAY 77 DRYMEHERHKE 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 phystical memory block
offset: (char *)buf - mem
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 <= 0:
return ndim == 0 and not shape and not strides
if O in shape:

return True

imin = sum(strides[j]*(shape[jl-1) for j in range(ndim)
if strides[j] <= 0)

imax = sum(strides[j]l*(shapel[jl-1) for j in range(ndim)
if strides[j] > 0)

return 0 <= offset+imin and offset+imax+itemsize <= memlen

PIL X%+ JL: shape, strides, suboffsets

PIL 2 X A )VOEHTIEEH OBELZOMIZ, HERTDO L TROBREZIIFT 272DICMB KA VX ERTE
3, BRI, BED 3 XT C A% char v[2] [2] [3] k. 2 RITEHIAND 2 DDRA ¥ X 572 05 char
(xv[2])[2]1[3] A2 ZrdTEET, suboffset RILTIZ. TNHD 2 DDKRA ¥ XX buf DFLFHITHEDIA
B, XEVDEY I THEETE S 2 DD char x[2][3] EHlIZEIEL T,

RDFENZ, strides b suboffsets b NULL THRWEHED, N Xt T v 7 Ak > THREATW3 N RItHES
NOEEANDKRA > & %I TEEETT:

void *get_item_pointer(int ndim, void *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (charx*)buf;

(KDR=212%i<)
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HIDR— % 5D E)

int i;

for (i = 0; i < ndim; i++) {
pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {

pointer = *((char**)pointer) + suboffsets[i];

}

return (voidx)pointer;

7.7.4 N\ 7 7EEDREK

int PyObject_CheckBuffer (PyObject *obj)
obj Wbuffer £ Y& —=7 2z —ZX%ZHKRK-FLTVEHEIT 1 ZIBL, Z3TRVWESIZ 0 ZELET, 1
ZBRL7e LThH, Pylbject_GetBuffer() WMNT 2 LIRS NEEA, ZOBBIIEITHRIIL
9,

int PyObject_GetBuffer (PyObject *exporter, Py buffer *view, int flags)
exporter 12 flags THRE INT=JTIET view ZHD 2 XS ICERLE T, d L exporter BHFEI NIz B
DTNy 7 7 ZREETERWIEE. PyExc_BufferError %%k L. view->obj % NULL ICFE L7z LT,
-1 ZIRERTNERD ZHEA

I L7z 8 Zid. view ZHD, view->obj I exporter NDF LWEBREHREL, 0 ZRLES, F= 1~
RDONY 77 FTONA ZBY) I ZZAVEE—DF T 227 MY XA L2 M T 55 —RATIX, view->obj
& ezporter DRODICZIDATI 27 V2B LET Ny T77F TPV MEER 2L TR
W),

malloc() ¥ free() D Xk 51, MW LITHKI L PyObject_GetBuffer() ¥ X7 3
PyBuffer_Release() DM LARIFINLNIERD R A, o T, Ny 77 DFHADBFEAL S
PyBuffer_Release () MBI 1 BIZ TN AL TIUIRD TH A,

void PyBuffer_Release(Py buffer *view)
Release the buffer view and release the strong reference (i.e. decrement the reference count) to the
view’s supporting object, view->obj. This function MUST be called when the buffer is no longer

being used, otherwise reference leaks may occur.
PyObject_GetBuffer() &@LU THIRFLTWARWAY 7 712 LTI OBBEMNIHT OEEBENTT,

Py_ssize_t PyBuffer_SizeFromFormat (const char *format)

Return the implied itemsize from format. On error, raise an exception and return -1.
N— a v 3.9 TEM.

int PyBuffer_IsContiguous(Py buffer *view, char order)
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view TEREINTWVWEXEYD, C AX AL (order == 'C') D ¥ Zp, Fortran A X A L (order ==
F') B O Zh, Z2OWVWTHD (order == 'A') THII 1 ZRLET, TALANDEER 0 &K
$9, ZOBBIIEICHINL £7,

void *PyBuffer_GetPointer (Py buffer *view, Py ssize t *indices)
Bz o7z view MIZH 5 indices BFET X EVEBEZIIE L 3, indices ¥ view->ndim DA > 7 »
I 2SR ERE L TOWRITIUERD FH8 A,

int PyBuffer_FromContiguous(Py_ buffer *view, void *buf, Py_ssize_t len, char fort)
HE T 5 len N4 & buf 25 view IZaAV—LEFET, fort IZI& 'C' 2 'F' RIEETEET (2 th
BEAXA N L Fortran AX A VDIEFZRL T ). BIIRICIE 0. =7 —FHTIX -1 ZIRL X3,

int PyBuffer_ToContiguous (void *buf, Py buffer *src, Py ssize t len, char order)
sre B len NA N ERERIT buf HIZa¥—U%3, order 13 'C' ¥72103 'F' 7213 'A' (C A& A
JVIEFE % 721% Fortran A X A WVIHF 72320 LSL) BEETE ST, BIILAS 0 2R, =575
_1 i)) b ij_o

len 1= sre->len OEFE. T OBEEIIEBL 5,

void PyBuffer_FillContiguousStrides(int ndims, Py ssize t *shape, Py _ssize t *strides, int

itemsize, char order)

strides BCHI% . itemsize DR E X DEEDINA FHEALD, shape D% U7z EfiZ (order 73 'C' 725
C-style . 'F' 7 & Fortran-style ®) ZXJthis| & LTH®D %,

int PyBuffer_FillInfo(Py buffer *view, PyObject * exporter, void *buf, Py ssize ( len, int readonly,

int flags)
B A XD len D buf % readonly W - 7FE ZIAAF] /AR DFRETRHATEINY 77V 7T X M 2L

9, buf IIFFSHLAA POFIE LTHRENAET,

flags 5IEIV J A MDX AL TRRLET, ZOBEII. buf DFAL LERALIBEESINTWT, flags I
PyBUF_WRITABLE D&E SN TWIRWIRD W27 7 ZIHRE S NE DI view ZHD F T,

L7z & Zid, view—>obj T exporter NDFLWEREZHRTE L, 0 ZIRLET, KM LALE =&
PyExc_BufferError %M L. view->obj I NULL #FE L. -1 ZRL ¥ 7;

ZOBEE getbufferproc D—IRE LT S HEITIE. exporter ZT 7 AR—1+ T 2347 27 MIRE
LAETNUER ST, 5T flags WEFEEITWICEIRITUIRD FHA, £ TRVWEEIE, exporter &
NULL TRFUIZD £E A
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7.8 WAy 7 7OR3)L

N—=Ta ¥ 3.0 TIHELE.

IS DB, Python 2 @ vy 77 7m baji) API O—#TF, Python 3 Ti&, $5 20 r ta
NVIFELEEAD, 2x OA— FZBELL TV LS KBEBLIRMEATwRd, fiLLWN\y 770K &
D H 2 7 v R—BBD XS ITREZFVETH, Ny 7y BTV AR—-FEN2 e ZHEENZY Y —R
OHEFHAMZEET 2 Z T TEERA,

WoT, HB2AT7IV 27 bDONy 77 2—%2HITT 27012, PyObject_GetBuffer() (b LIk yx B
wk 74— v b1—F T Pydrg_ParseTuple() RZOM) ZIFFH L, Ny 77V a— 2T 5 L 2T
PyBuffer_Release() ZWFUHIL %9,

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py ssize_t *buffer_len)
Part of the Stable ABI. XFR=ZADAN LTHZ 25AH LEAXEY LOMNENDKL VX E2RL
F3, obf BIBIEH—2 XV I DPOREIXTFNY 774 VR =T 2 —RA %P R— P LTORITNEIRD
FHA, BT 2L 0 ZiBL. buffer & XEVDAEI, buffer_len Ny 7 7 ORIWCHRELET, T
7 —ODBIZIE -1 IR L. TypeError #t v ML E7,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ ssize_t *buffer_len)
Part of the Stable ABL. FED 7T — X ZND7HAMNLEHD XY LOMBADRAL VX EZRLET,
0bj BIBUIH—E T XV I B RD2FBAHUATRENY 774 VX =T 2 =A% P R— b LTWRITUIRD
EHA, BT 2L 0 iR, buffer & XEVDAEI. buffer_len Ny 7 7 DRIWCHFRELET, T
7 —OFIZIX -1 IR L. TypeError 2t v F L ET,

int PyObject_CheckReadBuffer (PyObject *0)
Part of the Stable ABIL. o 23—t 7 X b oR2HAH LAIRENY 774 VX =7 2 — A% P R—F
LTWBHEIC 1 ZIRLET, ZALMDHEICIZ 0 ZIRLE S, ZOBBIIEICHINIL T,

COREUIR LT Ny 7 7y OEUR L BTV, 2GS 2 B OO LHNCEE 2 2 flAh il <
NZZLIFERLTLEI NV, =7 —%2EXEBI1T1E, PyObject_GetBuffer() ZRbHicflioTL %
ISAAN

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py ssize t *buffer len)
Part of the Stable ABIL. F ZIAAAREIR A E ) LOMBENDRA X 2R LET, obf 51EIFH —1 7 X
VIDPBRBLTFNY T 7 AV R—=T 2 =R R=FLTORITINUERD FEA, BT 2L 0 iR
L. buffer X €V OMBIZ, buffer_len Ny 7 7 DRIWCHRELET, TI7—DFICIF -1 2K L.
TypeError 2ty F LEJ,
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EIGHT

BEfR+7S x4 b (CONCRETE OBJECT) L1+

ZDETIE. FED Python 4 7Y = 7 MIEGOBEBICOWTIBRRTWE T, TS DBEBICHEE > =R DA 7
V7 FEEITDIREVWEZITIESD FHA; Python 7077 2000560047V b EZIFM o728 &,
ZFOATI 27 PWELVWHEIZR o TV EDHERLZ S TRVODRL, $TH-F v 7 2THLRITNUIZD EEA;
BlZIE, DDA TY 22 P DBHERNTANSB I, PyDict_Check() ZfiVE T, ZDFEIX Python DA 7Y =
7 FENZBT B T R o TSN TVWE T,

&5 ZOETHERTVIHELNT. EXh7A 727 POREZFEREFESF v 7 LIETE2500D, 24D
BEBIXEINIAF 70 =7 MYEMR NULL RODPEMBRA T 27 b DhrEF v 7 LERA, 205
DORFUC NULL Z2EXETLES &, BEXTY 727 2ERERILT, 4 YR 7 REMEICK T X8
TLESEFTTI,

8.1 XA 721V bk (fundamental object)

Z DTk, Python OMA 7Y =7 b > 70 b ¥ (singleton) + 7Y =2  None IZDWTIHANE T,

8.1.1 BATIT Uk

type PyTypeObject
Part of the Limited API (as an opaque struct). #l&HAABZFLR T 2BICHVWSN S, £ 7V =27 b %
£7 C MEARTT,

PyTypeObject PyType_Type
Part of the Stable ABL. B4 7Y = 7 FHBOHA 7Y = 7 +TF; Python LA ¥IZEIT S type LR
F 7Yl bTE,

int PyType_Check (PyObject *0)
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.
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int PyType_CheckExact (PyObject *0)
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.

unsigned int PyType_ClearCache ()
Part of the Stable ABL. NElOMZRF v v > 227 VT LET, BIEON—=Ya Y X7 ZIRLET,

unsigned long PyType_GetFlags (PyTypeObject *type)
Part of the Stable ABIL. type D X ¥ N—"TH % tp_flags ZR L £3, Z OBEBITHEARII
Py_LIMITED_API 2EHEL TS e Z2MELTVET, ZHFND 7 5 2% python DREZLZ ) 1) —2
TRELTWS ZEPHFESNTOWE T, tp_flags HIKIEZRE XNz API O—HTEH D ¥ A

N—Ya ¥ 3.2 TEM.
N—=Yar 34 TEHE: RDEDHA long TIE7 < unsigned long IZ72H ¥ L7z,

void PyType_Modified (PyTypeObject *type)
Part of the Stable ABL. WEDOMEFX v v > 2%, ZOD type L FRTOH T XA A0 L TEINZL X
T ZOREUI type DEMREIE S 7 RFN B L7 H L ICFHTHHFIE S RITFAUIRD $H8 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 *0)
RA T 27 D o PERSEREZYR—F L TWAEEICEZREL XY, ZOBEBIZAKIEY 52
Py_TPFLAGS_HAVE_GC DFEREEZF = v 7 LET,

int PyType_IsSubtype(PyTypeObject *a, PyTypeObject *b)
Part of the Stable ABL. a 23 b O3 7 XA 7OEFEIWCEERL 5,

ZOBBIIEBRDOY TSR EF 2y 7T B2 TT, DFE D, __subclasscheck__() & b iIxt LR
NFEXA, issubclass() YRILF = v 7% F 3121 PyObject_IsSubclass() ZFEATL &V,

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py _ssize_t nitems)
Return value: New reference. Part of the Stable ABL. BiA 7Y 27 v D tp_alloc KNT2ZI =V v
INY RITF, Python DF 74V DAEY 7R T— b XIZ XL B2FoTHLWA Y ZAZ 2% 70
7—bhL. IRTONE%Z NULL THHIEL 255

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. Part of the Stable ABL. BiA 72 =227 VD tp_new IZXF32T =3V v
NYRITT, 8D tp_alloc Auy F2fioTHLOVA VAR AZERL %3,

int PyType_Ready ( Py TypeObject *type)
Part of the Stable ABL. B0A 727 bDT7 74 F 54 A%TVET, ZOBMIETOAX T =27 b T
VAL ZSE T T2 72DIMUOH IR TER D $8A. 2oL, BES 7 AB»r A LRy b
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ZRIA 7Y 27 MTEMT 2&XEZHD £3, RHLEHEITIZ 0 ZIEL, =7 —D5EITIE -1 ZIXL
THISMERZREL £ 3

JEMR: 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 automatically implemented from
its parents. On the contrary, if the type being created does include Py_TPFLAGS_HAVE_GC in its flags

then it must implement the GC protocol itself by at least implementing the tp_traverse handle.

void *PyType_GetSlot (PyTypeObject *type, int slot)
Part of the Stable ABI since version 3.4. 5Z 5N/ A 80y MIEHIN TV IR V2 2IRLE
¥o B DMEDY NULL OHEE. A1y b NULL 22 BIROSRIERS TN Z L 2R L £9, @,
MO LANZGR D ED R A > X 2 @) BEE ¥ v A P LT,

See PyType_Slot.slot for possible values of the slot argument.
N— ar 3.4 TEM.

N—=Y a3y 3.10 TEHE: PyType_GetSlot () can now accept all types. Previously, it was limited to
heap types.

PyObject *PyType_GetModule (PyTypeObject *type)
Part of the Stable ABI since version 3.10. 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 defined in the same module

as their superclass. See PyCMethod to get the class that defines the method.
N—a ¥ 3.9 TBE.

void *PyType_GetModuleState (PyTypeObject *type)
Part of the Stable ABI since version 3.10. 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 > 3.9 TEM.
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Creating Heap-Allocated Types

The following functions and structs are used to create heap types.

PyObject *PyType_FromModuleAndSpec ( PyObject *module, PyType_Spec *spec, PyObject *bases)

Return value: New reference. Part of the Stable ABI since version 3.10. Creates and returns a heap

type from the spec (Py_TPFLAGS_HEAPTYPE).

The bases argument can be used to specify base classes; it can either be only one class or a tuple of
classes. If bases is NULL, the Py tp_bases slot is used instead. If that also is NULL, the Py_t¢p 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 TBE.

N— a ¥ 3.10 TZEHE: The function now accepts a single class as the bases argument and NULL as

the tp_doc slot.

PyObject *PyType_FromSpecWithBases (PyType Spec *spec, PyObject *bases)

Return wvalue: New reference.  Part of the Stable ABI since wversion 3.8. Equivalent to

PyType_FromModuleAndSpec (NULL, spec, bases).

N—a v 3.3 Tl

PyObject *PyType_FromSpec (PyType Spec *spec)

Return  wvalue: New  reference. Part of the Stable ABI. Equivalent to
PyType_FromSpecWithBases (spec, NULL).

type PyType_Spec

Part of the Stable ABI (including all members). 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 PyTypeObject.

tp_itemsize.

int PyType_Spec.flags
Type flags, used to set PyTypeObject.tp_flags.

148

F8E BRATZ Uk (concrete object) L1V



The Python/C API, Y —X 3.10.13

If the Py_TPFLAGS_HEAPTYPE flag is not set, PyType_FromSpeclithBases () sets it automatically.

PyType Slot *PyType_Spec.slots
Array of PyType_Slot structures. Terminated by the special slot value {0, NULL}.

type PyType_Slot
Part of the Stable ABI (including all members). 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, PyllumberMethods,
PySequencelMethods, PyMappingMethods and PyAsyncMethods with an added Py_ prefix. For

example, use:

e Py_tp_dealloc to set PyTypeObject.tp_dealloc

e Py_nb_add to set PyNumberMethods.nb_add

e Py_sq_length to set PySequenceMethods.sq_length
The following fields cannot be set 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

e 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
APIL:

e bf_getbuffer

e bf releasebuffer
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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— a ¥ 3.9 TEH: Slots in PyBufferProcs may be set in the unlimited APT.

void *PyType_Slot.pfunc

The desired value of the slot. In most cases, this is a pointer to a function.

Slots other than Py_tp_doc may not be NULL.

8.1.2 None A7 x ¥V b

None IZX13 % PyTypeObject &, Python/C API TIRXEEAMEINTOWRVOTERLTL X W, None I:H
BT (singleton) BOT. 7Y z27 FORA—MF 2 b (C Tl =) M5 I THIE»STT, FUHH
5. PyNone_Check() BABUIH D ¥ A,

PyObject *Py_None
Python I281J% None 7Y =27 T, (HPRVWI L ARLET, ZOA TV 27 MEAY v KD D
FHA, BRIV MZOWTE, 2OA TV 27 bbMOF 7T =7 b ARSI BEDPD D 5,

Py_RETURN_NONE
C B 5D Py_None ORI Z YN NE T, (Z4UE None DERA TV Y+ 24 Y7V X Y M LTR
LET, )

8.2 HEEA T T k (numeric object)

8.2.1 BBEAT I 1V I (integer object)

FTARTOBBIITEDEZE DD "long” B LTHEEXNET,

IR EZ L, IFLA YD PyLong_As* API I& (return type)-1 ZiRL £330, ZHUIEE L B3t
XFEHA. APTEMT 2720121 PyErr_Occurred() %o TLEE W,

type PyLongObject
Part of the Limited API (as an opaque struct). Z® PyObject OH 7 X A4 FIBEI 2 R L £ 3,

PyTypeObject PyLong_Type
Part of the Stable ABI. Z® PyTypeObject D4 ¥ AR ¥ A% Python BEEZRHE L £¥, ZhiX
Python L' 4 ¥i28F% int LA LA T =7 T,

int PyLong_Check (PyObject *p)
518A3 PyLongObject B PyLongObject DY T RA T THhb L ZICHZRLET, ZOBEBUIEICKIIL
i\j—o
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int PyLong_CheckExact (PyObject *p)
5183 PyLongObject T&H %75 PyLongObject DV 7T XA T TRV ZIZHEZIRLE T, ZOBIIHEIC
ML E 5,

PyObject *PyLong_FromLong (long v)
Return value: New reference. Part of the Stable ABI. v 2 #7272 PyLongObject X 7Y =7 b %4
L TRELET, KDL 2i2id NULL 2R L £7,

BEDFEETIE, -5 205 256 FTORTOBEBISHTIBEA 7Y =7 FOBHEHRFELE T, ZOHF
OEEERT 2. BBICEEEOF 7Y 27 MW T 38K S L5122 TVWET,

PyObject *PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. Part of the Stable ABI. C @ unsigned long % H#71727% PyLongObject
7Y 27 PRAERLUTEL T T, RBLUZEICIE NULL 23R L £ 9,

PyObject *PyLong_FromSsize_t (Py ssize t v)
Return value: New reference. Part of the Stable ABL. C @ Py_ssize_t Bh 6 Hi727% PyLongObject
A7T 27 bERLTELET, KDL T NULL 218 L 5,

PyObject *PyLong_FromSize_t (size_t v)
Return value: New reference. Part of the Stable ABI. C @ size_t B» &#i727% PyLongObject * 7
PxZ PRERLTELE T, KDL W& NULL 2B L X9

PyObject *PyLong_FromLongLong (long long v)
Return value: New reference. Part of the Stable ABI. C @ long long 72> & %7727 PyLongObject
A7V 27 FRAERLTRLE T, KDL ZITIE NULL 218 L £,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. Part of the Stable ABI. C ® unsigned long long B! & ¥i7z 7%
PyLongObject ¥ 7Y =7 M RAEWML TGRLET, KBD L ZITIE NULL iR L £73,

PyObject *PyLong_FromDouble (double v)
Return value: New reference. Part of the Stable ABL. v OFEEE D & Hi/27% PyLongObject 7Y =
7 PRERLUTELE T, KRKO L ZITIE NULL 2R L £,

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

Return value: New reference. Part of the Stable ABIL. str O SCFHIEIZIEDWT, Hi7z72 PyLongObject

ZRLET, TDL X base ZERE UTXFHNZMERU £F, pend 3 NULL TRWEHEE. *pend X

str FTHEDPRBIN TV A S LUEDFLHXFDT FLAZIFELTWET, base 5 0 DFEIE. str &

1ntegers DEFREM-> THRINET; ZOFATIE, JLHIC 0 23D 5 0 THROVTHERIX ValueError %
EHLUE T, base 5 0 TRIFAUL, base 1% 2 LI E 36 LUTFORTRIINIRD THA, FHHEOZEH, FE

DIFEDBEPBTFORICHZ2H—D7 X -2 a7 I3 BHENE T, BFEPELRVEE. ValueError 23

EHEhET,
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BE.:

Python methods int.to_bytes() and int.from_bytes() to convert a PyLongObject to/from an
array of bytes in base 256. You can call those from C using PyObject_CallMethod().

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— 3 v 3.3 TEM.

PyObject *PyLong_FromVoidPtr (void *p)
Return value: New reference. Part of the Stable ABL. A > & p 705 Python BEHEZEEK L £3, KR
4 ¥ X DB PyLong_AsVoidPtr() %M LR S BFINE T,

long PyLong_AsLong (PyObject *obj)
Part of the Stable ABIL. obj 2383, C @ long #EZRLE T, dL obj » PyLongObject DA ¥
AR YATRIFE, £3. £ __index__ () XV v F% (3 LHIUL) MUHLT, #7927+ %
PyLongObject WZZHL %3,

b L obj DfEDY long OHEIFNTH UK. OverflowError ZikH L 7,

LIPS FIC -1 ZRLET, ROT 2T 57012& PyErr_Occurred() 2o T E W,
N—=Ya 38 TEHE: Al THIUL __index__(O ZMS XS5IXRD E L,

N— 3 v 3.10 TEH: This function will no longer use __int__Q).

long PyLong_AsLongAndOverflow(PyObject *obj, int *overflow)
Part of the Stable ABIL. obj 53K 3. C ® long RIRZIRLET, b L obj & PyLongObject DA
AR YATRHRFAE, £33, 2D __index__() AV v Fx (b LdHNR) MEHLT, A7V =7+ %
PyLongObject WAL £73,

b L. obj DIEAY LONG_MAX X D KZW2, LONG_MIN X h/NXFHUE. *overflow . 2z 1 -1
:éﬁiéh -1 BIRLET; 2T foverflow 1% 0 IKREINE T, d L. 1D OFINIFEL 7
EE Foverflow 5 0 ICHEZN -1 ZIRLET,

I7-DREELL X -1 ZRLET, AT EMNT272DI121E PyErr_Occurred() ZfioTL72& W,
N— gy 3.8 TEH: AJRETHIUL __index__ () 2D XS5k LT
N—3 a ¥ 3.10 TZH: This function will no longer use __int__Q).

long long PyLong_AsLongLong ( PyObject *0bj)
Part of the Stable ABI. obj 233, C @ long long RIAZIRLET., b L obj 2’ PyLongObject DA
VARVATIRFIUI, £F. ZD __index__() XV v F& (4 LHNR) MOHLT, A7 =21 %
PyLongObject WAL £3,
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b L obj DfED long long DHiPASNTH AU, OverflowError ZiXH L £ 3,

Io—PEEZ ZIC -1 ZIRULET, ROUZNT 27D PyErr_Occurred() Zffio TL72E W,
N—a ¥ 38 TAHE: AIfETHAUL __index__() 25 X5k L7,

N— a3 3.10 TZH: This function will no longer use __int__().

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
Part of the Stable ABI. obj 383, C ® long long RIZIRLET, L obj % PyLongObject DA
VARYATRFIE, £3. ZD __index__ () XV v K& (b LHIRX) FOHLT, A7V =2+ %
PyLongObject WAL £73,

% L. obj DFEA LLONG_MAX & D KEW2, LLONG_MIN X h/NXiFUL. *overflow &, ZhZFh 1 B -1
j"‘iéﬁ -1 BRLUE T, 232U foverflow 13 0 ICRREXINE T, L. EZLOFNNRELT-
GEld foverflow 23 0 IZREEN -1 ZIRLET,

I —PEEZL EZIC -1 ZRLET, RAUEMNT 27021 PyErr_Occurred() Zffio T 72E W,
N—a ¥ 3.2 TEN.

N—Yar 38 TEHE: AJRETHAUL __index__() 2S5 k51D E L7

N—a > 3.10 TZH: This function will no longer use __int__().

Py ssize t PyLong_AsSsize_t (PyObject *pylong)
Part of the Stable ABI. pylong #3583 C @ Py_ssize_t ZiRL £ T, pylong 1& PyLongObject DA >
AR Y ATRFNUIZLD $HA,

b L pylong DIED Py_ssize_t OHIFNTH UL, OverflowError ZiXH L F3,
I —DEELEZFIC -1 ZRLET, BT 2MT 27201213 PyErr_Occurred() Zffio T ZE W,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
Part of the Stable ABI. pylong 2383 C ® unsigned long %iRL £ 3, pylong \& PyLongObject D
A YRR ATRINILD FH A

b L pylong DIEAY unsigned long DHiPASTH UL, OverflowError ZiXH L X3,

I =P E 7L FIZ (unsigned long)-1 ZIRL %3, RAaT &I 57=012l& PyErr_Occurred () %
{%OVC < fuéb\o

size_t PyLong_AsSize_t (PyObject *pylong)
Part of the Stable ABIL. pylong %% C @ size_t %R L £3, pylong & PyLongObject D4 ¥ A&
YATRIFIUIZZD £/ A

b L pylong DED size_t DHIFSN THIUX. OverflowError ZiEH L £,
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I —MNEE/L X (size_t)-1 ZRLET, RATZMT 272D PyErr_Occurred() Z{fioT
IEEW,

unsigned long long PyLong_AsUnsignedLongLong( PyObject *pylong)
Part of the Stable ABI. pylong %33 C ® unsigned long long %iRL £F, pylong & PyLongObject
DA VAR Y ZATIRIFNUILD FEA,

b L pylong DIEDY unsigned long long DHIPHHTH UL, OverflowError ZiXH L X3,

I 5 -2 &/t X2 (unsigned long long)-1 R L ¥ 3, RO T Z2MIF2Ldicid
PyErr_Occurred () Zf-TL7Z&E W,

N—a v 3.1 TEHE: & pylong ZIEE L72FRZ TypeError Tid7 { | OverflowError ##H T3 X 5
Wi hE L,

unsigned long PyLong_AsUnsignedLongMask ( PyObject *obj)
Part of the Stable ABI. obj %3, C ® unsigned long RIAZEL LT, b L obj H PyLongObject
DA VAR YATRIFAR £3. 20D __index__(O) XY v FZ (3 LHIUI) HMUHL T, A7Y =7
b % PyLongObject WCAHMIL £5,

obj DfEAY unsigned long D#IFHD AN TV EIX, ULONG_MAX + 1 2kt LERIREZRL X,

I7 - X/ ZIZ (unsigned long)-1 ZRLF5, AT Z2MNT 572912k PyErr_Occurred() %
{%OVC < f:éh\o

N— gy 3.8 TAH: ARETHIUL __index__ () ZMHS XS5k XL
N— a3 ¥ 3.10 TZH: This function will no longer use __int__().

unsigned long long PyLong_AsUnsignedLongLongMask ( PyObject *obj)
Part of the Stable ABI. obj 2% 3., C @ unsigned long long XIHEERL E£F, d L obj &¥
PyLongObject DA Y AR Y ATRIFIE £F. £D __index__() XV v F%Z (H LHIIE) ML
HLT, 7Y =7 % PyLongObject WCEMIL £3,

obj D% unsigned long long DHIFHL HANTW25E X, ULLONG_MAX + 1 Ziky L72FIR%ZIRL
\i\j—o

T - Xk XIT (unsigned long long)-1 # R L ¥3, RO F 2T 2 LDiciX
PyErr_Occurred () - TL7Z& W,

N— gy 3.8 TEH: AJRETHIUX __index_ () 2S5 XS5k L
N—3 a ¥ 3.10 TZH: This function will no longer use __int__().

double PyLong_AsDouble ( PyObject *pylong)
Part of the Stable ABI. pylong %3 C @ double %38 L £3, pylong & PyLongObject D4 ¥ AKX
YATRIFNUIRD FH A
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% L pylong DfED double DHIFSTHAUL, OverflowError ZiXH L £,
I —REZEZIZ-1.0 ZRLET, RO EMT272DI2E PyErr_Occurred() ZffioTL 7Z&E W,

void *PyLong_AsVoidPtr (PyObject *pylong)
Part of the Stable ABI. Python O®#IIZI53 pylong . C D void KA ¥ XITEHL £, pylong
BT 220U, OverflowError A LE 3, ZOBEUX PyLong FromVoidPtr () TlEZAKT
5 E12ff5 K57 void KA Y XBEENTE BT,

IR EZY ZIZNULL R L E T, R0 EMT % 729I2iE PyErr_Occurred() Z{fioTL 72& W,

8.2.2 Boolean #7>x ¥ b+

Python @ Bool BUIEH DY 77 5 A LTEEINTVET, 77— LB DL, Py_False & Py_True @ 2
DLHD EH A 1o T, EHDOER HIBRBEEE 7 -V AICEH TR ED R A, LiZWA, UTox 7 np
MHATE X7,

int PyBool_Check (PyObject *0)
0 7% PyBool_Type DG EICHZEL £F, ZOBBIIHITHIIL %5,

PyObject *Py_False
Python 1281} 2 False A 7Yz 7+ T3, ZOF TV MEIXY v FEFBbERA, BRIV MO
RTE oA 7Y 27 + LRI S BEBDH D 75,

PyObject *Py_True
Python 128132 True £ 7Y =27 b TF, ZDA TV MIXAYV v RERBERHA, ZBIVY FOA
T oA 7T =27 b e RIS BEADH D £,

Py_RETURN_FALSE
Py_False \ZHYILSHBAD Y DA Y7 VX2 M 2IToT, DRI DD 72T,

Py_RETURN_TRUE
Py_True WHEYIRSRAV >V DA V7YXV M 2{ToT, BBD»PHRTLDDOYIBTT,

PyObject *PyBool_FromLong (long v)
Return value: New reference. Part of the Stable ABI. v OfHIZJE LT Py_True ¥7zi% Py_False "D
HLWSREZRL£T,
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8.2.3 EFFIHREBIAT T U b+ (floating point object)

type PyFloatObject
ZD PyObject DY 7 XA 71X Python HE/NIRA TS =7 PRI L ET,

PyTypeObject PyFloat_Type
Part of the Stable ABI. Z® PyTypeObject D4 > AX > A% Python FEI/NUSHI AR L 5, &
I Python LA YIZBITF S float ERLEA 7Y =2 F T,

int PyFloat_Check (PyObject *p)
51823 PyFloatObject » PyFloatObject DY T XA T THD L TICERBRLET, ZOBBITHITHK
HLEs,

int PyFloat_CheckExact (PyObject *p)
51823 PyFloatObject TH B M PyFloatObject DY T XA FTThRVWE BICEEZRLET, ZOBKIX
IR L ET,

PyObject *PyFloat_FromString(PyObject *str)
Return value: New reference. Part of the Stable ABIL. str O X FFE% b ¥ 1T PyFloatObject A7
P MRERLET, KBTS NULL Z2IRL £7,

PyObject *PyFloat_FromDouble (double v)
Return value: New reference. Part of the Stable ABL. v 2»5 PyFloatObject 7 7Y =27 M ERAEK LT
RLUET, KT 2 & NULL ZiRL 95

double PyFloat_AsDouble (PyObject *pyfloat)
Part of the Stable ABI. pyfloat D55 (%, C ® double BUIRII TR L ¥ 3, pyfloat 5% Python {FEl
IR A T =27 b TWERL, 2D __float__() XV v FEEoTWIUX, pyfloat & HFEI/NBURITE R
FT3DITZDORY Y RHRBRINCFEINE T, __float__() AERINTVWARWEEIE, __index__()

W74 =Ny 7ENET, TOXYy FIZERBLEHE -1.0 ZBLET, ZOLDIFTH LTI
PyErr_Occurred() WA TII —%F v 7 TNETT,

N—a v 3.8 TEH: fRETHIUL __index_ () 25 XS5k XL

double PyFloat_AS_DOUBLE(PyObject *pyfloat)
pyfloat DIETELZ. C @ double HRIHTRLETH, =7 —F =z v 7 2ITVERA,

PyObject *PyFloat_GetInfo(void)
Return value: New reference. Part of the Stable ABIL. float DfEE, F/IME, RAMEICE T 2 EHRE &
T structseq £ YA XV RAERLE T, Z4UE. float.h 7 7 A LDHENT v —TF,

double PyFloat_GetMax ()
Part of the Stable ABI. float DRI T = 2 KIREE DBL_MAX % C @ double BITRL ¥73,

double PyFloat_GetMin()
Part of the Stable ABI. float DIEF{t XN izF/NDIEDE DBL_MIN % C ® double B TiRL ¥£3,
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8.2.4 ERPA T U b (complex number object)

Python OEZEHA TP =7 M, CAPI IR 2 —o0REOR » L TEEXNTVWEI: —HX Python
Tur T 2R L TRAINTWS Python D4 7Y =7 + T, FEIEROEIEEERET 2 C OfEART
Fo API TR, ZhHMT 2 d Bz L TV E g,

C BEK L L TOERR

BERO C k258 LTZELED, BEDHEY LTRELED T 2308IE. B4 v RZBELZITSDOTIEEL
EEL 21750 TEBRLTLEZIV, ZHiE API 22 BLT—EBLTVWET,

type Py_complex
Python #EH A 7Y =7 b DEDEFHIET 5 C OEAHRTT, BERA 7V 227 b E2FSIFLAY
DOREEIE. ZOBRDOEBEREIGEIICC TAIIRHE LTHEVWE S, MEREIDITO LS ITERIL T
= I

typedef struct {
double real;

double imag;

} Py_complex;

Py_complex _Py_c_sum(Py_complex left, Py _complex right)
ZODEFBDONE C D Py_complex BTRL ET,

Py__compler _Py_c_diff (Py_complex left, Py_complex right)
ZODEFBDER C D Py_compler BITRL ET,

Py _compler _Py_c_neg(Py_compler num)
BE num OFEREE C @ Py_compler BITIRLE T,

Py__complex _Py_c_prod(Py_complex left, Py_complex right)
ZOoDEFEBDEE C D Py_compler BITIRLE T,

Py__compler _Py_c_quot (Py_complex dividend, Py__complex divisor)
ZODERZFERDEE C D Py_complex BITRL ET,

divisor 73 null DFEF. TOXY v Rid¥ma &KL, errno I EDOM v F LT,

Py _complexr _Py_c_pow(Py_complex num, Py _complex exp)
88 exp D num Fex C D Py_complez BITRL £F,

num 2% null T exp DIEDFEMTRWEEFIE, ZDOXY v Fld¥ue%iBL, errno IZ EDOM 2t v F L
3,
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Python 721U b L TOERKE

type PyComplexObject
Z D PyObject DY 7 XA Fi& Python DERFAZREL 7,

PyTypeObject PyComplex_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ A X > A% Python DEZEHAI%FH L £ 7, Python
LA YD complex LA LA T =2 FTT,

int PyComplex_Check (PyObject *p)
5180h3 PyComplexzObject b PyComplezObject DV T XA FTTH3 & BICEZRLET, ZOBKITE
(527 R OR- 3 8

int PyComplex_CheckExact (PyObject *p)
5183 PyComplexObject T BH PyComplexObject DY T XA T THRVWE ZIZERZRLET, ZDH
BIIEITHINIL 9,

PyObject *PyComplex_FromCComplex (Py_compler v)
Return value: New reference. C @ Py_complex B & Python OEHRBUEEZEK L £3

PyObject *PyComplex_FromDoubles (double real, double imag)
Return value: New reference. Part of the Stable ABI. #1727 PyComplexzObject # 7Y =7 b % real
& imag »HERLFE T,

double PyComplex_RealAsDouble (PyObject *op)
Part of the Stable ABIL. op DEEFR7% C O double B TEL %73,

double PyComplex_ImagAsDouble (PyObject *op)
Part of the Stable ABIL. op OREEFE D% C @ double BITRL %7,

Py complex PyComplex_AsCComplex (PyObject *op)
HEBUE op 25 Py_complex BIZRAENKL F5,

op 7 Python OB A 7V =7 FTER WD, __complex__() XYV v REFfo TWRBFE, DX
Vv FBBRANIFEREIN., op 2% Python OERFA 7V = 7 MEM X 3, __complex__() WERX
NTWVWRWERIE, __float__ O W7+ — ANy Z7ENET, __float__() DBERINTWVWARWEEIL.
__index__ O W74 =Ny 7 ZNFET, WHPEKRLZZHEX ZOXY vy FIFEKD -1.0 ZRL
7,

N— gy 3.8 TEH: AJRETHIUX __index_ () 2S5 XS5k L
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8.3 >—72RAFTT 1V b (sequence object)

=T UAF T 27 MR T BRI REEIC OV TIERIOET T TR E Lz, ZOHi T, Python
WCH Db TWAREDS — 7V AF T 27 MZOWTIRWE T,

aup
o

831 NAbATDxU

TROBEEIX, N ATV =27 P EHFFL TV EEIBUIIAN, b AT 27 P THROWSRT XX ERRELTEUH
X3, TypeError ZEH L £3,

type PyBytesObject
Z D PyObject DY 7R A Fi&, Python N4 +AT7T =7 b 2RLET,

PyTypeObject PyBytes_Type
Part of the Stable ABI. Z® PyTypeObject DA > A X > A%, Python N4 %R L £3; Python
LA ¥D bytes ERULA TS =27 M T,

int PyBytes_Check (PyObject *0)
FTI 2T b oM bytes ATV 27 b bytes DY T XA TDA VARV RATHZEECERRLE
T ZOMBIIFEITHIIL £,

int PyBytes_CheckExact (PyObject *0)
F7T 2 b oD bytes T 7T 22 MW bytes BIDY T XA TDA VARV ATRWERICEREREL E
T, ZOMBITEICHIILET,

PyObject *PyBytes_FromString(const char *v)
Return value: New reference. Part of the Stable ABL BIIFRHIC, XFFH| v Dab—%2fHE T2H LWL
A+F7Y =27 bEEL, KBMFHIC NULL 218 L E5, 58 v I3 NULL TH - TR D ¥ A; Z20F = v
73 TbhERA,

PyObject *PyBytes_FromStringAndSize (const char *v, Py ssize ( len)
Return value: New reference. Part of the Stable ABL. IR, XFH| v Dav—%2HX T3EX len
DHFLWVANA b A7 27 b2EEL, KIRIZ NULL 238 L 5, 518 v 25 NULL D58, N b A7V =
7 FOHREEYIEILERTOE R A

PyObject *PyBytes_FromFormat (const char *format, ...)
Return value: New reference. Part of the Stable ABI. C BA%(® printf () XX A LD format XFF)
CHZEREOS BRI, #ROD Python N A7V =27 b0V A XEEEL, HEEELLFNCLL
PoTEMMLIeNA PATT 227 b2 BLET, AIERDGIEIE C 0 F —ZBTiRIFNUI% 5T, format
XFHHFD 7 =< v M XFEBECEEM ST RINERD FRA, TRRDO 7 +—~< v bXXFHE
HTtz%1:
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sElEEXF | B &

%h n/a VT ILD % LF

e int C OBBIAITRISI N H—D NS b,

%d int printf ("%d") ¥ [[@%, *!

%u unsigned int | printf("%u") ¥ [, *!

%1d long printf ("%1d") ¥ [[%E*!

%1lu unsigned long | printf("%lu") ¥ [FAI%,*!

%zd Py_ssize_t printf ("%zd") ¥ [A%F*!

Y%zu size t printf ("%zu") ¥ [E%F*!

%1 int printf ("%i") ¥ [A%F*!

%x int printf ("%x") ¥ [ *!

%s const char* null TIRX Nz C OXXFF,

%p const void* C KA 2D 16 #RFL, printf(")p") I ALRULTTA, 7
v M7 =228 5 printf OEFICED D R LHICY 7oL
ox BN EFT,

AT ERVWERIBEL TR D o 1A, R OFAXFHNRBZDEEMROA 7Y =7 Micav—Eh,
D o5 ER SN XS,

PyObject *PyBytes_FromFormatV(const char *format, va_list vargs)
Return value: New reference. Part of the Stable ABL. % & 5 ¥ 2 DD5[#%EH 2 Z & ZFR\W T,
PyBytes_FromFormat () ¥R TT,

PyObject *PyBytes_FromObject (PyObject *0)
Return value: New reference. Part of the Stable ABL. Xy 7> 70 hal2EETEZF T2 oD
NA PRBIZEL XS,

Py ssize t PyBytes_Size(PyObject *0)
Part of the Stable ABL. N4 b4 7Y =2 b 0o DA FHEUDOREERLE T,

Py ssize t PyBytes_GET_SIZE(PyObject *0)
PyBytes_Size() #~7 B TRELLDBDT, TI7—F v 7 ERITVERA,

char *PyBytes_AsString(PyObject *0)
Part of the Stable ABL. 0 DHEANDEA Y ZZIRLET, KA YXIE len(o) + 1 N4 I BB o
DWEENY 7 7 2 BRUET, U null DAL FDBEHE S PR0rOLT. Ny 7 7 DREDOANA +
WF3 null 12742 D £3, PyBytes_FromStringAndSize (NULL, size) THAMINIHZEZRVT, 7—
REBIELTIERD ¥ A, F72RA VX2 (deallocated) LTIERD £ A, b L. 0 D bytes &
7Y =27 PTIRIFAUR, PyBytes_AsString () \& NULL %iR L TypeError ZiXHiL %7,
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char *PyBytes_AS_STRING (PyObject *string)
PyBytes_AsString() Z X7V TEELLDBDT, T7—Fzv 7 2{TVEEA,

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
Part of the Stable ABIL. obj @ null #H&X Nz E %, HHFADEE buffer ¥ length N LU TRLUE S,

length DD NULL D35E. N4 AT T 27 323 null X1 P2 EERVATRESRDH D 3, £DHE.
BEBUIE -1 #3R L. ValueError ZXH L 73,

buffer & 0bj DAEANY 7 7 2SR L TWT, ZAUIIKRED null X4 FHFATOVWET (24U length
WIEBAONERA), £ 7Y =2 M) PyBytes_FromStringAndSize (NULL, size) THEMIN/ZHHE
ERNT, AIRdoTH T — R EREL TUIVWIT ERA, A7V 27 b EMRIK (deallocate) LTHWIFEH
Ao 0bj D3 bytes 7Y = 7 b TP o 7235E1E. PyBytes_AsStringdndSize () 1% -1 #iR L TypeError
ZRHLU X5,

N—a >y 3.5 TEHE: LHNE bytes 7Y 227 TN MDA EN T W FIZ TypeError #
EHLTVE L,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
Part of the Stable ABL. newpart DNE% bytes DBEAITHELE L 12FT L WAL AT 27 b % Fbytes
WAEBLEST, BMUOHUEARIFTLOVWSREE LE T, bytes DHWEOSRIIEENET, dLHFTLLA
TV 27 FERTERWVIEE., 5 bytes DBIRIIBEES N, *bytes DIEIZ NULL ICRESINET; #Y)
BBISDRE SNE T,

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
Part of the Stable ABI. Create a new bytes object in *bytes containing the contents of newpart
appended to bytes. This version releases the strong reference to newpart (i.e. decrements its reference

count).

int _PyBytes_Resize (PyObject **bytes, Py _ssize ¢ newsize)

AR " ZEAAEE (Immutable)” 7284 AT I 27 bR VB A4 X T BHETT, fEESNIERD DN
AMATI 27 PZDAZHEL IS LTIV iz — FTITRHEAIN TV S ATREED H 2 84
AT 27 MEHALTIEWTERA, ANNENTANAL b AT 27 FOBRAT Y FHY 1 TROWEGE,
ORI - b T, EAEr LTIFES % (0 DFEZIAAARER) N bA TP 27 DT R
VRAZZITID, LY A X 28R ET, BIHRITIE. *dytes 13V H A XN, AT =2 b
ZOREFL. 0 DRI NET; foytes D7 FLRBANINBEOT7 RLREER20b L ERHA, BE
DT (reallocation) VR L 735G, *bytes BITLAEL T LINA b ATV = 7 MR L. *bytes &
NULL {ZEXE L+ MemoryError Z&EL. ZL T -1 2RI NF T,
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8.3.2 bytearray A7z VU b+

type PyByteArrayObject
Z D PyObject DY 7 XA & Python @ bytearray 7Y =2 b ERLET,

PyTypeObject PyByteArray_Type
Part of the Stable ABI. Z® PyTypeObject D4 > AR > A%, Python bytearray %/~ L ¥ 3, Python
LAV TD bytearray L[RJLA 7Y =2 FTT,

BFrvyoxonO

int PyByteArray_Check(PyObject *0)
F 7Y =2 b o bytearray A 7Y =7 b bytearray BDY T XA TDA VARV RATHBHGEITER
BLUET, ZOBMBUIEICRIIL £7,

int PyByteArray_CheckExact (PyObject *0)
F 7PV b oD bytearray * 7Y =7 R bytearray BLDY T RA TDA VARV A TRWGEIZE
ZIRLET, ZOBBUIEICHIIL 7,

A1L 2~ API B

PyObject *PyByteArray_FromObject (PyObject *0)
Return value: New reference. Part of the Stable ABIL. buffer protocol Z#FELEEDA TP 27 b o
Mo, BHLW bytearray 7Y =2 b EIER L. BLET,

PyObject *PyByteArray_FromStringAndSize (const char *string, Py _ssize t len)
Return value: New reference. Part of the Stable ABI. string ¥ ZDEX len 2 581 L\ bytearray %
TV P RIBRLET, KMLEEIE NULL 2R L %9

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. Part of the Stable ABI. bytearray a ¥ b ZEiELEREH LV
bytearray & U TIRL £,

Py ssize_t PyByteArray_Size (PyObject *bytearray)
Part of the Stable ABL. NULL EA ¥ & F = v 7 DKIZ bytearray DY 4 X&EBEL £,

char *PyByteArray_AsString(PyObject *bytearray)
Part of the Stable ABI. NULL KA > XF = v 7 DIRIT bytearray DA% char BiFle U TRLE T, &
TNBEHINTIE. FICRDR null N4 FBBIHENE T,

int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
Part of the Stable ABIL. bytearray OWE Ny 7 7% len NV H A AL F T,
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<0
UTo<zald, KA VEDF 2y 2R LBV I LZeleBic L TAY—F2ELELTVET,

char *PyByteArray_AS_STRING(PyObject *bytearray)
PyByteArray_AsString() D7 BAN—=T a v,

Py ssize t PyByteArray_GET_SIZE(PyObject *bytearray)
PyByteArray_Size() D7 AN=Ta v,

8.3.3 Unicode #7721 ¥ F ¥ codec

Unicode A7 bk

Python3.3 ® PEP 393 306, X E VM LMELARD S Unicode XFDORERLHP LKA 5 & 512,
Unicode A 7Y = 7 MEANENICEHELRREREZHOTOVET, §RTOa— FEA > FH 128, 256 F =1
65536 LU N OSLFFNTH U TR 7y —ADFEL 325, Z2hbBTlda— FRA ¥ M 1114112 DUF (24U
3R TD Unicode HiPATT) TRIFUIRD FE A,

Py _UNICODE* RIAA B X UTF-8 REFEARIIA ¥ 7~ > FTEKRE N, Unicode A 7Y =7 PHIZF v v
Y2 &NFETF, Py UNICODEx RILIHETEE T, IENHRTE,

HWAPI 2258 LW API ANOBITORE T, Unicode 7Y =27 FONEHOIREIZ 2O DH FT, ZHdA
727 POELNFICE > TIRED 5,

o 7 IE#i72” Unicode * 7Y = 7 Mi&., FEHERETIX W Unicode API TE XNz 3R TDOA TV =22 + T
T, INODATI 27 FIERENHFITHLEDVRDBIBORWEREFAEHEHL T,

o 7 HW” Unicode 7Y =7 M. IFHESED API (72 TWd PyUnicode_FromUnicode ()) TR E 17z
F 7Y =7 NT. Py _UNICODE* RIFER Lo TEHA; ftid API ZFEUCHTHEIIC. DA TP =22 b
WXL PyUnicode READY() MU TRHEDNHZTL & Ho

FM:  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 &

LUF & Python @ Unicode FEZEICHW SN TW A HEA Unicode + 7Y = 7 FITT:

type Py_UCS4

type Py_UCS2
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type Py_UCS1
Part of the Stable ABI. 260, #Hzh, 328y b, 16 By b, ZL T8 Yy FOXFEERT
DI RBEFROTE R L OBEKE D typedef TF o H—D Unicode XF%2W 5 HEk, Py_UCS, %
AT 7ZE W,

N— a v 3.3 Tl

type Py_UNICODE
ZAUX, wchar_t @ typedef T, I v b7 4 —2AIFELTI6EY b2 32y ORI D £5,

N=Ya¥ 3.3 TEHE: DIFITON—Y 3 ¥ Tld, Python Z BV F L7 "narrow” F721% "wide”
Unicode X"=Ya VOB LZREIRLPICLoT 16 EY P2 328y POEELADENTR > TVE
L7

type PyASCIIObject
type PyCompactUnicodeObject

type PyUnicodeObject
5D Pyobject DY 7 XA i Python Unicode A 7Y =2 F2RH L FF, Unicode 77 =7 b
i 52 TD AP B PyObject "D KA ¥ X %EZIFH - T PyObject NDHRA Y X EIRT DT, 1F
LAYDGE, INHDORIZEHFSINEITED D A,

N— a v 3.3 TE.

PyTypeObject PyUnicode_Type
Part of the Stable ABI. Z® PyTypeObject DA > A X > A%, Python Unicode BZRL EIT, Zh
¥, Python 72— FiZ str ¥ LTRHEEINE T,

YT D APL 13%EREI2E C v2 8T, Unicode 7Y =27 FADHANMD EH T —RITWHT2F = v 7277
L2 EEIAITVE S

int PyUnicode_Check (PyObject *0)
F 722+ o Unicode 7Y =2 b Unicode BIDY T X A4 TDA VARV ATHBGEICERIR
LET, ZOBEBIXEICHIILEI,

int PyUnicode_CheckExact ( PyObject *0)
F 7Y 22 b o7 Unicode 7 7Y 22 NEBHTRA TDA VAR ATIRWEEICEZELES, 20
BIBUIH IR L 5,

int PyUnicode_READY (PyObject *0)
XFEHNA TS b o7 IEMR REAWATHL 2 REIELET, Zo~xrald, TTHHALTWS
D7 7RI/ a RS L EHbREL D ET,

BIIDE =12iE 0 2B L, KD 2I23HIANEZREL -1 ZIRLET, BEIX. XEVBERICEKRLEZL
EWCRHORE ER T WVWT T,

N— a v 3.3 TEM.
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N—=Ya ¥ 310 TIHERE, ~N—Y a3 312 THIFRFE: This API will be removed with
PyUnicode_FromUnicode().

Py_ssize_t PyUnicode_GET_LENGTH(PyObject *0)
Unicode XFHDaA—FRA ¥ P TORIZELET, 0ld 7 EfAR” RIJEKD Unicode 7 =2 +
TRINUIBRDERA (EELF =y Z7IELERA)
N— a ¥ 3.3 TE.

Py_UCS1 *PyUnicode_1BYTE_DATA(PyObject *0)

Py UCS2 *PyUnicode_2BYTE_DATA ( PyObject *0)

Py _UCS/ *PyUnicode_4BYTE_DATA (PyObject *0)
NTFICEEY 7R 2§ 572912, UCSI, UCS2, UCSA DWTFNhDBEBANZ X » 2 SN IEMRRIE
AANDRA YRR LET, ERBREIDEELR LTI A XK oT0E0EI0DF = v 71 LERA;
PyUnicode_KIND() %o TIELWSZOZEATLEZIWV, ZOF TV 27 MIT7Z7ERTAEN. &
N3 PyUnicode READY() ZWEUH L TL 72 &0,

N—Y a ¥ 3.3 TEM.

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND

PyUnicode_4BYTE_KIND
PyUnicode_KIND() =27 B DR DETT,
N— g > 3.3 TEm.
N—=a ¥ 310 TIFHEEE, ~N—Y a ¥ 3.12 THIBRFE: PyUnicode_WCHAR_KIND is deprecated.

unsigned int PyUnicode_KIND(PyObject *0)
Z ® Unicode BT =X ERFT 2DIZ 1 XFH72 DAL MEoTWEH%RT PyUnicode FEHIDEE
(EZFHATLZEZW) D55 12%RLET, ol " EfAR” REJEHKD Unicode 7Y =7 M TRITH
B2 DERA (ELFzv 7IELERA),

N— g v 3.3 TEM.

void *PyUnicode_DATA(PyObject *0)
Return a void pointer to the raw Unicode buffer. o has to be a Unicode object in the "canonical”

representation (not checked).
N—=Y a3 ¥ 3.3 TEM.

void PyUnicode_WRITE(int kind, void *data, Py _ssize_t index, Py_UCS/ value)
IEMERBIEE 2o TWd (PyUnicode DATA() THURL7z) data CEZAAET, ZOXIBEIEE
HoF v 7e—tTbiwn, L—7THbN27HDbDTT, MOEH LA, fio~razgiHL T
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MR L7 kind fHY data RA Y REF v v adRETT, indez IIXFHD (0BEEDD) LA VT v 7R
T, value ZZDHFNCEZAEFINL 2L ICR2FLVa—FKRA Y FOETT,

N—Ya ¥ 3.3 TEM.

Py UCS/ PyUnicode_READ(int kind, void *data, Py _ssize t index)
ERRERITEA L 72 5T 3 (PyUnicode_DATA() THUGL72) data 26 32— KA ¥ P Z2FHAD 5,
F v ZRHAERD~ 7 ot g LIZ—YiThbh ¥ A,

N—Ya ¥ 3.3 TEM.

Py UCS/ PyUnicode_READ_CHAR(PyObject *o, Py ssize_t index)
Unicode 7Y =2 b o HOXFEEHAMD £, Z® Unicode 7Y =7 M 7 IEMR” RFAWA TR
AU D FH A MEDHER L THRARSHEIIE. 2D~ 1liE PyUnicode READ() & D & IERNZRMY
T,

N— g v 3.3 TEM.

PyUnicode_MAX_CHAR_VALUE (o)
0 KEADWTHDO XX FHIEELZDITHE L= ADI—RRA Y b ERLET, 2D Unicode A 7Y =2 b
&7 IERR” REERTRIUIRD FEA. ZOEIIEIBEMET IS, XFIIREZHNS XD AR
T3,

N—Ya ¥ 3.3 TEM.

Py ssize t PyUnicode_GET_SIZE(PyObject *0)
JHERED Py _UNICODE ROV A X2 a— FHRATERLET (Yuar— 72228 LTVET),
01X Unicode A 7Y =7 P TRIINELRDFEA (ELFzv 7 3LEEA)

N—= a v 3.3 TS, ~N—Yar 312 THIBRTE: HWVWAX A LD Unicode API O—H72 DT,
PyUnicode_GET_LENGTH() ZfEH$ 2 X5 1TBITLTLZE W,

Py ssize t PyUnicode_GET_DATA_SIZE(PyObject *o0)
IEHERED Py UNICODE REFEA DY A4 X% NA4 MBI TRLUZE T, ol Unicode A 7Y =7 FThiFIUZ
BOFERA (RELFzy 73 LEEA)

N—Ta v 3.3 TIFHRE, N—Y a3 3.12 THIETE: HWALZXA LD Unicode API ®—%ER7% DT,
PyUnicode_GET_LENGTH() Z{EFT 2 X5 ITBITLTLZE W,

Py UNICODE *PyUnicode_AS_UNICODE(PyObject *0)

const char *PyUnicode_AS_DATA(PyObject *0)
Return a pointer to a Py_UNICODE representation of the object. The returned buffer is always ter-
minated with an extra null code point. It may also contain embedded null code points, which would
cause the string to be truncated when used in most C functions. The AS_DATA form casts the pointer

to const char*. The o argument has to be a Unicode object (not checked).
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N—=Yay 33 TLHE: Zov7ul@35TRIFMNELDIDIIRDIELL, EW0IDb, ZLDF —
AT Py_UNICODE RIAGABEHZE T, MFREINT. ZLTRBRLEXT (FIS2EEL T NULL %
BLUET), 2— FEEIEL T, PyUnicode_nBYTE_DATA() ¥ 27 B % ffi 5 % PyUnicode WRITE() %
PyUnicode_READ() %ZfH5 K512 LT & W,

N— a v 3.3 TIEHE, ~N—Y 3> 3.12 THIBRTE: HWAZXA LD Unicode API ®—#7 DT,
PyUnicode_nBYTE_DATA() RO~ EHHT S ITBITLTIEZWN,

int PyUnicode_IsIdentifier (PyObject *0)
Part of the Stable ABI. Return 1 if the string is a valid identifier according to the language definition,

section identifiers. Return 0 otherwise.

N— 3 ¥ 3.9 TEHE: The function does not call Py_FatalError() anymore if the string is not ready.

Unicode XF70O0/N7«

Unicode 138Z  DERL 2 XF 7087 4 (character property) ZIMELTWE T, Kb ZXFET R
741k UTo~27uTHHTEES, 26D~ 27 vid Python OFEEIISL T, &4 C OBEBIHISATIT &
NTVWET,

int Py_UNICODE_ISSPACE(Py UCS/ ch)
ch WZEEXTRESPITISLT 1 £7213 0 ZIBL XT,

int Py_UNICODE_ISLOWER(Py UCS4 ch)
ch PVNLFHRE S PIIGLT 1 7213 0 ZIEL X5,

int Py_UNICODE_ISUPPER(Py UCS4 ch)
ch BRIXFHESPIIGLT 1 £ 0 ZIEL XS,

int Py_UNICODE_ISTITLE(Py UCS) ch)
ch PR A bV —ZALF (titlecase character) 228 5 G T 1 £721% 0 2R L 3,

int Py_UNICODE_ISLINEBREAK(Py UCS/ ch)
ch BEATXFDE SIS T 1 730 ZIBRL T,

int Py_UNICODE _ISDECIMAL(Py UCS/ ch)
ch 73 decimal XFENEIMIZIELT 1 £ 0 ZRLET,

int Py_UNICODE_ISDIGIT(Py UCS/ ch)
ch 73 digit XFPES LIS CT 1 E/2F 0 ZIRLUE T,

int Py_UNICODE_ISNUMERIC(Py UCS/ ch)
ch 85 (numeric) XFHEIPIIECT 1 $7213 0 ZIRL XTI,

int Py_UNICODE_ISALPHA(Py UCS4 ch)
ch BT7NT 7Ry bXFPESIPITIECT 1 E/213 0 ZRLUET,
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int Py_UNICODE_ISALNUM(Py_UCS/ ch)
ch DEESLFPE S PTG T T 1 E/213 0 ZRLET,

int Py_UNICODE_ISPRINTABLE(Py UCS/ ch)
ch BXFEDHFRRER L ENPE I DITHEDVT 1 F£720F 0 IR L FF, IFAIFRIHEFE. Unicode X
FT—XNR—=ZT "Other” ¥£7:1% "Separator” L EREINTWVWELFD, FIFAREL Rir& 3 ASCII
space (0x20) A DB DT, (BB, ZOXIRTOHIFAHELFIE. LFINC repr () BEUHENZ &
BWZZRT =T ITRETROVLEDI L TT, 24U sys.stdout % sys.stderr IZHF ZAEN 5 LFF
DIREL IIFAGRD D £ AL )

T o APL &, @I EE X F A% TeDIfEbNET:

Py UCS/ Py_UNICODE_TOLOWER(Py UCS/ ch)
ch B/INCFICEBL-DDEBELET,

N—a v 3.3 TIFHERE: Z OBIRUI B RSO N T e o T T,

Py _UCS/ Py_UNICODE_TQUPPER(Py UCS/ ch)
ch ERXFIEBLLI-SDERLET,

N—a > 3.3 TIFHERE: T OBIRUI B R/ N TR 2 > TH T,

Py UCS/ Py_UNICODE_TOTITLE(Py UCS/ ch)
ch 224 MV —ALFREBLLIZDDERLET,

N—a v 3.3 TIFHESRE: Z BRI BN KT N T AR 2 > TE T,

int Py_UNICODE_TODECIMAL(Py UCS/ ch)
ch % 10 EDIEOBBUCEIR L 72 D 2R L £ 5, TARER S -1 ZIBL 3, ZO~27 midfibtze it
LEEA,

int Py_UNICODE_TODIGIT(Py UCS4 ch)
ch Z2—HiD 2 ERIBER LI DZRLET, FAHERLIE -1 ZIRLET. ZO~ 7 ni3fistziEh
LEHA,

double Py_UNICODE_TONUMERIC(Py_UCS/ ch)
ch % double WA L7=dDERLET, FAJHERSIE -1.0 B RLET, ZO~Z7nldffiiNEEHEL %
A,

56D API 3V usr— Mgz £3:

Py_UNICODE_IS_SURROGATE(ch)
ch ¥ us— Y 55 (0xD800 <= ch <= OxDFFF) #F = v 7 L ¥,

Py_UNICODE_IS_HIGH_SURROGATE(ch)
ch 23 Bfiira s’ — b 572 (0xD800 <= ch <= OxDBFF) #F =z v 27 L%,

168 F8E BRATZ Uk (concrete object) L1V



The Python/C API, YUJ—2X 3.10.13

Py_UNICODE_IS_LOW_SURROGATE(ch)
ch ZTHHas— k2 5% (0xDCO0 <= ch <= 0xDFFF) #F v 7 LE7T,

Py_UNICODE_JOIN_SURROGATES (high, low)
200V uS — M NFEHEAGHODETHEH—O Py_UCS4 HZIRL £3, high & low iZFhZzhdnsr—+t
R7 DHIED L BT TS,

Unicode XFFDERE 7R

Unicode 7P =27 + 24 L7 D, Unicode D> —4 R LTOEARNZ T RT I 77 ALEDT 3
IZiE. BUTF D API 2o TL Z &0

PyObject *PyUnicode_New(Py ssize t size, Py UCS/ mazchar)
Return value: New reference. #1 L\ Unicode A 7Y =27 24K L %5, mazchar 1EXFFNM R 2B
A—RKRA Y POELVWRKEICTARNETT, ZOEIIBEMEE LT 127, 255, 65535, 1114111 O—F:k
WHEIZYI Y BiFshEd,

ZHEH LW Unicode A 7Y =7 M EAERTZHBINTFETT, ZOBBEMF > TERINAT
Pzl MEIY A XEHEIIARARETT,

N—a v 3.3 TEM.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py ssize 1 size)
Return wvalue: New reference. 5 2 b7z kind (BUD 15 % HIX PyUnicode_1BYTE_KIND 7% ¥ O
PyUnicode_KIND() %R FMETT) @ Unicode A 7 =7 bEAERL E T, buffer 3. 2o
kind - T 1 XFH772D 1,2, 4 XL bOVWTNEHAE LT, BX size DEFIND KA ¥ X TR
XD FEA,

N— g v 3.3 TEM.

PyObject *PyUnicode_FromStringAndSize (const char *u, Py ssize t size)
Return value: New reference. Part of the Stable ABI. char BNy 7 7 u 2*& Unicode & 7Y =2 b %
ARLET, u ODANFE UTF-8 TZYa—RFINTW3dDLLET, Ny 77 DNFFHEA TV =
7 MZav—ENET, Ny 7 7H NULL TRWEES, MO ERERHREINLLA T 27 MR enHD
T3, 0Fh, ZOBEBDNET Unicode A 7V =7 FOEHEIFFINTOERA,

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. Part of the Stable ABI. UTF-8 &> 2 — K & {17z null #4®d char 2Ny
77 u 55 Unicode ¥ 79 =7 FRAERLET,

PyObject *PyUnicode_FromFormat (const char *format, ...)

Return value: New reference. Part of the Stable ABI. Take a C printf ()-style format string and a
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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:

EEEXF | B =53

52 n/a V7LD % XF

he int C BB TREIN 2 HE—DF,

%d int printf ("%d") ¥[F%, *!

%u unsigned int printf ("%u") ¥ [F%,*!

%1d long printf ("%1d") ¥ [FI%,*!

%li long printf ("%1i") ¥ [[%E*!

%1lu unsigned long printf ("%1u") ¥ [[%F*!

%11d long long printf ("%11d") ¥ [F%,*!

%114 long long printf ("%11i") ¥ [F%,*!

%11lu unsigned long long printf ("%11u") ¥ [F%,*!

%zd Py_ssize_t printf ("%zd") & [[%,*!

%hzi Py _ssize_t printf ("%zi") kR, *!

%zu size_t printf ("%zu") ¥ [F%,*!

%i int printf ("%i") ¥ [E%E,*!

%x int printf ("%x") ¥ [H%,*!

%s const char* null TR E N7z C DIFEF,

%p const void* C KA U RD 16 #ERFL, printf(")p") LIFLALYHET
TIH, 79 M7+ =218 5% printf OEFKICED
DR SEEEICY 7 L 0x MY E T,

YA\ PyObject* ascii() DR DHE,

yAY PyObject* A Unicode object.

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 fH,

%R PyObject™* PyObject_Repr() DR fH,

AT E R WERIEE LT D - 7256, D OFALTINEZ D FTHIFINcar —&h, R D5l
Bdmssh g,

AMR: The width formatter unit is number of characters rather than bytes. The precision formatter

*1 For integer specifiers (d, u, 1d, li, lu, 11d, 1li, 1lu, zd, zi, zu, i, x): the O-conversion flag has effect even when a precision is

given
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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—Ya ¥y 3.2 TEHE: "%11d", "%1lu" OH¥KR— FEMENE L7
N—=Ta Yy 3.3 TEHE: "§1i", "%11i", "%zi" OFR— +2EMXNE L,

N—Ta Y 34 TEE: "Ys, "GAT, "GUT, "RV, MUS", "YRY TOMET F — < v KB K UKET +—< v
ZO¥R— FAEMERE L,

PyObject *PyUnicode_FromFormatV (const char *format, va_ list vargs)
Return wvalue: New reference. Part of the Stable ABL. 5 x5 ¥ 2 DD5[#%EH 2 Z ¥ 2RV T,
PyUnicode_FromFormat () AU T,

PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *er-

rOTS)
Return value: New reference. Part of the Stable ABI. => a2 — K& TW3 obj % Unicode A7 =

7 MeFa—FLET,

bytes X bytearray D bytes-like objects 13, 5 2 b encoding \ZHt->TT a— K&, errors
TERSNIZL I =AY Y IBEONE T, ZhHD5 UM H NULL IZTE, ZDHE D API
B7 7 40 MEZENE T FEL 2 &id $8FHAH codec (built-in codec) Z#ZRLTLZE W),

Z DD Unicode 7Y =7 b &L A 7Y =7 M TypeError fIAZEIZRZ L E T,

ZD APLE, =5 —PEU/Z2 ZIE NULL 2B L E 3§, MOH LENGREX N4 7Y = 7 Mg LSIR
vy 2% 1 DS T (decrel) THEMLENDH D ET,

Py_ ssize_t PyUnicode_GetLength (PyObject *unicode)
Part of the Stable ABI since version 3.7. Unicode 7 7Y =27 hOEEZa—FKRA VP TIRLET,

N—Ya ¥ 3.3 TENM.

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 7 7P 27 b oA Frar—LET, JOBBIISER Y XX FEREPITWVL, AR
35513 memepy ) NELRLE T, KO 212X -1 ZRL, BINERELE T, 5 TRWVWIEEIE,
a¥—L7XFRERLET,

N—Y a ¥ 3.3 TEM.

Py ssize t PyUnicode_Fill (PyObject *unicode, Py ssize t start, Py ssize_t length, Py UCS/

fill_char)
XFHN %X FTHD LT unicode[start:start+length] T fill char Z¥HZ I LIk D FT,

fill_char DZXFHNDRARIT LD HREVWEER, TS 2 DU EOBRE o TEEEIRBL £3,

FHERAARLFRHZR T, KD Z212id -1 2 RLAAZEH L £7,
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N—Y a ¥ 3.3 TEM.

int PyUnicode_WriteChar (PyObject *unicode, Py ssize t index, Py UCS/ character)
Part of the Stable ABI since version 3.7. XTI TFrEEZAHLE T, XFINE PyUnicode_New() T
ER L7213 4U372 D £¥ Ao Unicode XFHNIFZEL ENTWVWHDT, TOXFHNIHEETATWED, &
NETIAAY Y 2{LERTOTIEVITER Ao

Z ORI unicode 3 Unicode A 7327 v THBI ., A VT v 7 AMNEHBATHZ I, £ 7V =7
MNIRECEETES (DFEOWBRBAIV VIR 1THD) 2i2Fzv 7 LET,

N— a ¥ 3.3 TEM.

Py_UCS/ PyUnicode_ReadChar ( PyObject *unicode, Py_ ssize_1 index)
Part of the Stable ABI since wversion 3.7. XFH»oXFE2HAWMD £, v 7 BROD
PyUnicode_READ_CHAR() X IXMNERIIZ, Z DBIEUIX unicode 7 Unicode A 7P =27 N THBZ &,
ATy IADFEHNTDHZ %2 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. Part of the Stable ABI since version 3.7. str DXFA 7 v 7 R start
GimEEL) DOXFA YT v 7R end (MimEEET) ETOHAILFINERLET, BDA VT v IR
FEHR=FZNTVEEA,

N— a ¥ 3.3 TEM.

Py_UCS/ *PyUnicode_AsUCS4(PyObject *u, Py _UCS/ *buffer, Py_ssize_t buflen, int copy_null)
Part of the Stable ABI since version 3.7. X754 v % UCS4 DNy 77 ANab—LF T, copy_null 28
REZINTOERHEE. IVLFHEDET, TI7-DRE/r Z2d NULL ZRL., fISNERELET
(buflen 73 v DRE X DED o 7HAITDOWVTIE, SystemError HREINF T ), ML L Zid buffer
ZIRL %S,

N— a v 3.3 TEM.

Py_UCS/ *PyUnicode_AsUCS4Copy ( PyObject *u)
Part of the Stable ABI since version 3.7. XF¥) u % PyMem Malloc() TXEVIEMRINZZH LW
UCS4 BNy 7 7i2a—L¥Ed, ThKRB L7551, NULL %238 LU MemoryError Zt v M L %3,
BRENTzANY 7 713067 null 2— FKRA Y PBBMENTVET,

N—a v 3.3 Tl
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BELEFED Py_UNICODE API 3

N—a v 3.3 CTIEHE, ~—Yar 3.12 THIRTE.

Zh e API BiEUE PEP 393 OEEIC X D FEIEFETT, Python 3.x TIRHIBRX AR W, IHREY 2 —
MEIZHhSOBES eI ETH. ChOOBBMOERIE A7 -V A XYV IHENDH LI LER
FHICEWT L 2 &,

PyObject *PyUnicode_FromUnicode (const Py UNICODE *u, Py _ssize_t size)

Return value: New reference. size THEEIN/zRE X %D Py UNICODE BNy 7 7 u 205 Unicode
A7z bERLET, u % NULL IZL T3 &L, ZDHEF T 227 FONERIRERTT . Ny
7 7 CRRBEREHD L DIZL—FDOHEMETT, Ny 77 ONFEMLA 7Y 27 Micavr—3h
7,

Ny 7 75 NULL TRWEE., ROVEEREEINZF T2 VCR22e2HDET, EoT. TOBEK
PR3 Unicode A 7Y 27 b Z2ZEHLTIWVDIX v 23 NULL O L 27513 T9,

Ny 7 723 NULL DG, XFHONEED S 7278 PyUnicode KIND() DX 5K 7 7EA~wra%k
i 5 HiIC PyUnicode_READY () ZWM-OH X RIFIUERD FH A,

N— g v 3.3 TR, N— 3> 3.12 THIFRT7E: Part of the old-style Unicode API, please migrate
to using PyUnicode_FromKindAndData (), PyUnicode_FromWideChar (), or PyUnicode_New().

Py UNICODE *PyUnicode_AsUnicode (PyObject *unicode)

Return a read-only pointer to the Unicode object’s internal Py_UNICODE buffer, or NULL on error.
This will create the Py_UNICODE* representation of the object if it is not yet available. The buffer is
always terminated with an extra null code point. Note that the resulting Py_UNICODE string may also
contain embedded null code points, which would cause the string to be truncated when used in most

C functions.

N—= a3y 3.3 TIEHRE, ~N—Yar 312 THIBRFTE: Part of the old-style Unicode API, please
migrate to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or similar
new APIs.

PyObject *PyUnicode_TransformDecimalToASCII(Py UNICODE *s, Py ssize 1 size)

Return value: New reference. 5 2 B 7z K& size Z¥fD Py UNICODE LD N 7 71255 2TD
decimal digit . ZH 5D 10 #EDEIZHET 2 0 225 9 FTD ASCI #FICE =41 % 7z Unicode * 7
Pzl bERLET, FISHIREEGEIT NULL 2R L ET,

N— a v 3.3 TR, N— a > 3.11 THIFRTIE: Part of the old-style Py_UNICODE API; please
migrate to using Py_UNICODE_TODECIMAL ().

Py UNICODE *PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py ssize t *size)

Like PyUnicode_AsUnicode(), but also saves the Py_UNICODE() array length (excluding the extra
null terminator) in size. Note that the resulting Py_UNICODE* string may contain embedded null code
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points, which would cause the string to be truncated when used in most C functions.
N—a v 3.3 TEM.

N— a3y 3.3 TIEHRE, ~N—Yar 312 THIBRFE: Part of the old-style Unicode API, please
migrate to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or similar
new APIs.

Py ssize_t PyUnicode_GetSize (PyObject *unicode)

Part of the Stable ABIL. JEHESED Py UNICODE RBEADY 4 Xk a— FEMTRLET (Fasr— R
T7E2DLLTVWET),

N—Ya v 3.3 TIHERE, ~N— a3 312 THIFRFE: HWRA XA 1D Unicode APT @ —#72 DT,
PyUnicode_GET_LENGTH() ZfEHF 2 X5 ITBITLTLZE W,

PyObject *PyUnicode_FromObject (PyObject *obj)

Return value: New reference. Part of the Stable ABI. Unicode D% 7 XA TDA VA XY A%, s
BEEAY O Unicode 7Y 227 Mizat¥—L%¥73, obj ¥ (7 X4 FTidiw) BRTAY O Unicode
ATV MVEoRBE R, BRIV M 1 DEPLEZREZRL X7,

Unicode R ZDH 7 XA TUINDA 7Y = 27 b Tld TypeError 5| ZFRZ XN E T,

O4y—IIT>dA—5Fa >y

REOR S — NIy a—F 4 VB3 ARV—T 4 VI TATLADTFA M2 Ta—F523DIELET,

PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py ssize t len, const char *errors)

Return value: New reference. Part of the Stable ABI since version 3.7. 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 () %ffio T (Python OEFFICHEAAENZ By —L Ty a—
74 ¥ Z'®D) Py_FileSystemDefaultEncoding DX FH|%7Fa—FLE T,

This function ignores the Python UTF-8 Mode.
2E:

Py_DecodeLocale () FA%,

N—a v 3.3 TE.

N—=Yay 37 TEHE: ZoBEIX Android UATREHEOR -V TV —FT 4 V7
% surrogateescape L7 — NV FZ TS5 X512 D £ L%, LUATIE. Py_DecodeLocale() %%
surrogateescape Cffibh, BAEDRFr— LTy a—F 4 ¥ Z7i& strict THEDLDNLTVWE Lz,
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PyObject *PyUnicode_DecodeLocale(const char *str, const char *errors)

Return  wvalue: New  reference. Part of the Stable ABI since wersion 38.7.
PyUnicode_DecodeLocaleAndSize() & LT ¥ 3 2. strlen() ZfH o TXFIOEZXZEHEL
\i\j—o

N— a v 3.3 Tl

PyObject *PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)
Return value: New reference. Part of the Stable ABI since version 8.7. 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 () Zff- T (Python OREFICFHAAEN IR —L Ty a—F 1 7
D) Py_FileSystemDefaultEncoding O X FHINTYa— KL E T,

This function ignores the Python UTF-8 Mode.
BE:

Py_EncodeLocale() FA%K,

N—a v 3.3 Tl

N—=Yay 37 TEHE: ZoBEHIE Android UATWERBEEORFrF—NA VY2 —FT 4 V7
% surrogateescape L7 — NV FI TS X512k D F L7 DLATIE. Py_EncodeLocale() 73
surrogateescape Tffibil, BHEDORr— LTy a—7 4 ¥ 7 strict THEbLATHE L7z,

T7AINORFLIYA—FT1 Y

7 7 A NVARMOERE XTI DLy a— F 7 a— F&{75121d. Py_FileSystemDefaultEncoding % T~
a—7 4 7 LTV, Py_FileSystemDefaultEncodeErrors # L7 — N2 FZ 2 LTHSNETT (PEP
383 BX U PEP 529), GIBORSUENHICT 7 A V4% bytes Iy a— F322d, "0&" 2 N—X—%
vy, PyUnicode_FSConverter() ZZA#iBI Y LTI RETT:

int PyUnicode_FSConverter (PyObject *obj, void *result)
Part of the Stable ABI. ParseTuple converter: encode str objects -- obtained directly or through the
os.PathLike interface -- to bytes using PyUnicode_EncodeFSDefault (); bytes objects are output

as-is. result must be a PyBytesObject* which must be released when it is no longer used.
N— a v 3.1 TEM.
N—a v 3.6 TEH: path-like object #ZFANZ KDk E LT

SO T 7 A VB % str 2T 23— F3 51203, "0&" a2 ¥ N—=X—%ffiv, PyUnicode_FSDecoder()
MBI L TET ORI NTT:
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int PyUnicode_FSDecoder (PyObject *obj, void *result)

Part of the Stable ABI. ParseTuple converter: decode bytes objects -- obtained either directly or
indirectly through the os.PathLike interface -- to str using PyUnicode_DecodeFSDefaultAndSize ();
str objects are output as-is. result must be a PyUnicodeObject* which must be released when it is

no longer used.
N—a ¥ 3.2 TEN.

N—= a ¥ 3.6 TEH: path-like object #ZFAND X DHITiDFE L=,

PyObject *PyUnicode_DecodeFSDefaultAndSize(const char *s, Py ssize t size)

Return value: New reference. Part of the Stable ABI. Decode a string from the filesystem encoding

and error handler.

Py_FileSystemDefaultEncoding ZVREZINTWVWARWEEIE, Br—lIzrya—74 Y JIZELREEh
9,

Py_FileSystemDefaultEncoding FEFFIcn -y a—7 4 Y I THLE . 2R
ZETEERA BEOOR S — NI ya—FT 4 Y7 TXFNeTa—-FT 208D 55813,
PyUnicode_DecodeLocaleAndSize() %o T ZE W,

BE:
Py_DecodeLocale() FA%K,

N—Y a ¥ 3.6 TEH: Py_FileSystemDefaultEncodeErrors L7 — Y RI 25 X512k D F L7,

PyObject *PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Part of the Stable ABI. Decode a null-terminated string from the

filesystem encoding and error handler.

Py_FileSystemDefaultEncoding ZREINTWVWARWEEIE, Br—lIzrya—74 Y JIZELRESh
iTO

XFEHNDREEID T > TWBEEE, PyUnicode_DecodeFSDefaultAndSize () Zffio T 72& W,

N—Y a Y 3.6 TEH: Py_FileSystemDefaultEncodeErrors T7— Y K725 k512D F L7,

PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)

Return value: New reference. Part of the Stable ABI. Py_FileSystemDefaultEncoding T 7 — 1\~
F ZT Unicode # 7Y =7 b % Py_FileSystemDefaultEncoding IZT> 22— K L. bytes ZiRL ¥£73,
RIS bytes 73 =27 Md null N FZEATVES LAKRWI EIFERELTLEI W,

Py_FileSystemDefaultEncoding ZVREZINTWVWARWEEIE, Br—lzrya—74 Y JIZELREEh
9,

Py_FileSystemDefaultEncoding FEFRIcn r -y a—7 4 Y I THbE . 2R
ZETEERA, BlIEOR I — Az ra—F 4 VI TXFH ey a— VT 20END 25813,
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PyUnicode_EncodeLocale() o T &E W,
BE:

Py_EncodeLocale() FA%K,

N—= a ¥ 3.2 TEM.

N—Y a v 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — Y KT %ffS X512k D £ L7,

wchar_t #7R—

wchar_t support for platforms which support it:

PyObject *PyUnicode_FromWideChar (const wchar t *w, Py ssize t size)

Return value: New reference. Part of the Stable ABI. Create a Unicode object from the wchar_t
buffer w of the given size. Passing -1 as the size indicates that the function must itself compute the

length, using weslen. Return NULL on failure.

Py ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py ssize t size)

Part of the Stable ABI. Copy the Unicode object contents into the wchar_t buffer w. At most size
wchar_t characters are copied (excluding a possibly trailing null termination character). Return the
number of wchar_t characters copied or -1 in case of an error. Note that the resulting wchar_t*
string may or may not be null-terminated. It is the responsibility of the caller to make sure that the
wchar_t* string is null-terminated in case this is required by the application. Also, note that the
wchar_t* string might contain null characters, which would cause the string to be truncated when

used with most C functions.

wchar t *PyUnicode_AsWideCharString (PyObject *unicode, Py ssize t *size)

Part of the Stable ABI since version 3.7. Convert the Unicode object to a wide character string. The
output string always ends with a null character. If size is not NULL, write the number of wide characters
(excluding the trailing null termination character) into *size. Note that the resulting wchar_t string
might contain null characters, which would cause the string to be truncated when used with most C

functions. If size is NULL and the wchar_t* string contains null characters a ValueError is raised.

Returns a buffer allocated by PyMem_Alloc() (use PyMem_ Free() to free it) on success. On error,

returns NULL and *size is undefined. Raises a MemoryError if memory allocation is failed.
N— a v 3.2 TE.

N— a ¥y 3.7 TEH: Raises a ValueError if size is NULL and the wchar_t* string contains null

characters.

8.3.
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##3A% codec (built-in codec)

Python (2%, MUEHE %R S8 572912 C TEL N codec BPHIATHH FF, ZNHETD codec 1XAT DB
BENLUTEEMHATE X,

HIT®D API D% < 23, encoding & errors ¥ WO ZOD5| e D FET, ZhHD I X—XIE, HAAALDX
FHNAVA 77 R2THS str() KBF2AHBD T XX A UE®RERS 3,

encoding % NULL 12§23, 774NV 2 va—7T 4 Y7 TH5 UTF-8 2% d, 77 A VAT AT
LZEBOMIHE LTI, 77 AN T 2L ra—F7 4 272 LT PyUnicode_FSConverter() %Zffibialdi
DERA. THENHTEE Py_FileSystemDefaultEncoding ZfH L TWVWE T, ZOEHEHAH LEHD
ZRE L TIRbRERD $EA: ZOEBIZ, H2 AT AL o TEFINRXTFINCNT 2R84 X THo
D, DS RT LTI, (7 7V 7= a8 setlocale ZIEAIZE ZiRX2) BEbo/D b LET,

errors CIHEY 5T 7 — ML 7z, NULL ZH5ETE X9, NULL Z45E T % &, codec TEHRSNTWVWET 7 +
N MUEOERHZERL £, 2 TOMARAA codec Ty 77 4 DL Z — LI "strict” (ValueError %iX
H32) ko TVnET,

il % D codec FR2TRBEDA v E—T 2 —XZFoTWVET, D codec DFHBATIZ, FAZEHICT A9
WM TONHADA VX —T 2 — R DEWETEZHHELTWET,

A codec

LU codec @ API T

PyObject *PyUnicode_Decode(const char *s, Py ssize t size, const char *encoding, const char

*errors)
Return value: New reference. Part of the Stable ABL. size XA FDIT Y a— RN FH s &7 a—

F LT Unicode # 7Y =2 +#4MLE T, encoding ¥ errors 1. HAAABEE str() DEZLDF
X—RrRILEKRERBE T, #HT 2 codec DHRIX., Python d codec LY A VY - TITWE T,
codec DMFIANZ X U 7258121 NULL 2R L £55

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *er-

TOTS)
Return value: New reference. Part of the Stable ABI. Unicode & 7Y =2 b2 a—FNL, ZOHME

% Python @ bytes 773227 b2 L GRLE T, encoding B XU errors I& Unicode 2D encode() X
Yy RIZBEZBAHDNRIRXA—ReFAULEKREZRBET, HHT 2 codec DIFIX, Python @ codec L
APV Mo TITVE T, codec IS ZEH L7255 1213 NULL 2R L £ 3,

PyObject *PyUnicode_Encode(const Py UNICODE *s, Py ssize t size, const char *encoding,

const char *errors)
Return value: New reference. size THRE NP4 XD Py_UNICODE Ny 77 s Ly aA—F L%k

Python @ bytes #7327 b Z2IRLUE T, encoding BX U errors & Unicode D encode() XY v ¥
WWEZBRAHDNRIA—Z R UE®RZRDLE T, AT 2 codec DFEIX, Python O codec LY A b
V2o TITWE T, codec 2361512 H L 7235E121% NULL 2B L £95
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NePay 3.3 TIHESE, ~N—Yay 311 THIRTE: HWAZA LD Py UNICODE API ® T3
PyUnicode_AsEncodedString () ZMH T2 X2 ITBITL TLZ&E W,

UTF-8 Codecs

MU TZ UTF-8 codec ® API T3

PyObject *PyUnicode_DecodeUTF8(const char *s, Py ssize i size, const char *errors)
Return value: New reference. Part of the Stable ABL. UTF-8 TL > a— KXz size N4 b DXXFH
s 5 Unicode 7Y =2 FEERL F T, codec DS ZIEH L72HEICIE NULL 23R L 35

PyObject *PyUnicode_DecodeUTF8Stateful (const char *s, Py ssize { size, const char *errors,

Py ssize_t *consumed)
Return  wvalue:  New reference. Part of the Stable ABI. consumed %% NULL O 35 &,

PyUnicode_DecodeUTF8() LR U XD ICHIfEL £F, consumed 75 NULL TRWHE, REDARTEE
7% UTF-8 N4 FNIL T — 2 BRENFEA, INHDNS METFa—-FEhT, Fa— FEhikng
MEUE consumed WTAERIXNLE T,

PyObject *PyUnicode_AsUTF8String(PyObject *unicode)
Return value: New reference. Part of the Stable ABI. UTF-8 T Unicode 7> =7 2L > a—F
FR % Python N4 MATI 27 P2 LTGRLUET, =7 —HEIX “strict” T3, codec 25 %
uiHj L7235 E121E NULL 23R L %3,

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py _ssize t *size)
Part of the Stable ABI since version 3.10. Unicode & 7Y =2 +% UTF-8 T a—FL7zdDAD
RAVEERL, Tva— RFEINLREABATOY A4 X (N4 MESL) & size \THEIAL F5, size 5180
NULL THRHEVWERA; ZOHEET A XN ENER A IRENZ Ny 7 712id, null 2— KK > 3
HBZPESHIEDS T, FIZ null N4 FHEEHAMENTOET (ZAUT size ITEEIESNEEA),

I =R EZGEE. NULL 2B L. BIAZEE L. size I DL £8 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 ¥ 3.3 TE.

N—= a3y 3.7 TEH: ;RDEDHA char * TIX/ < const char * TR D F L7,

N— a3 ¥ 3.10 TZH: This function is a part of the limited API.

const char *PyUnicode_AsUTF8(PyObject *unicode)
PyUnicode_AsUTF8AndSize() LIXIZF LTI A, + A4 XML £E A

N—ar 3.3 TEM.

N—=Y a3y 3.7 TEHE: IRD{EDHA char * TI37 { const char * %D F Lk,
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PyObject *PyUnicode_EncodeUTF8(const Py UNICODE *s, Py _ssize i size, const char *errors)
Return value: New reference. 52 S /z% A4 XD Py UNICODE Ny 77 s % UTF-8§ TT>a—FKL
T. Python @ bytes #7227 b2 L TTRL EF, codec DFIANEFEX B2 L 21 NULL 2R L F5,

N—a v 3.3 TR, ~N—2 a2 311 THIFRRTPE: HWRAXA VD Py UVICODE API O—#TF;
PyUnicode_AsUTF8String (), PyUnicode_AsUTF8AndSize (), PyUnicode_AsEncodedString () DW\WF
NDEFMHAT 2 ETBITLTIEZW,

UTF-32 Codecs

BUF & UTF-32 codec API T¥:

PyObject *PyUnicode_DecodeUTF32(const char *s, Py ssize t size, const char *errors, int *byte-

order)
Return value: New reference. Part of the Stable ABL. UTF-32 TZ>Ya— F&N=Ny 7 7 XFHh 5

size XA 3% 73— F L, Unicode # 7Y =2 ¥ LTRLUE T, errors & (NULL TRWR L) TT —
VRIRIELET, 77 4L I Ustrict” T,

byteorder 7% NULL TRV, 73 —XFE5X 6NN, b A —X—T7a—- NZHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 25 0 T. ANT—XDERHID 4 N4 bH byte order mark (BOM) 51X, 7a—XKEZ D
NA P A=Z =12 DB X, BOM 13#ERD Unicode XFHNZ A —ENEH A, *byteorder 2% -1 %
721 1 2 51E, £ TOD byte order mark (FHCav—Xh 3,

TaA— RKPET LR, AT —XOBEIMIKRIZRE L TDONAL A=K —% Fbyteorder Iy b LET,
byteorder 7% NULL ® ¥ ¥, codec & native order *£— FTRHIIHL 3
codec 2MIFN & FAE X BT & i NULL 2R L £3,

PyObject *PyUnicode_DecodeUTF32Stateful (const char *s, Py ssize_( size, const char *errors,

int *byteorder, Py _ssize_t *consumed)
Return  wvalue:  New reference. Part of the Stable ABI. consumed 25 NULL O & %,

PyUnicode_DecodeUTF32() & MR U & 5 R % T\ F 3, consumed 25 NULL TH W& X,
PyUnicode_DecodeUTF32Stateful () EREDRERIL (4 TEHDYNBZVWEZI DA MR E D)
UTF-32 N4 Ml L5 — LTIRVWE R A, REDRZEREANAL MlIZ7Fa—FEhd, 7a—FEh
T2NA MEHS consumed ITHEIINE T,

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. Part of the Stable ABL. %4 7 4 7N y 4 —&—T UTF-32 =>a—
74 v 7 ENF Python N4 FXXFHIERL T, XFINIHIC BOM v~ — 27 THEDET, =7 -1V
F 21 7strict” T3, codec DA ZFEAE X Bz L FiX NULL ZIRL £735,
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PyObject *PyUnicode_EncodeUTF32(const Py UNICODE *s, Py _ssize_t size, const char *errors,

int byteorder)
Return value: New reference. s @ Unicode 7— &% UTF-32 Tz a—F L., ZDfE% Python @

bytes 7Y =7 ML TELET, HARUTOANAL b A —X—Tito THPNET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: big endian

byteorder 25 0 ® & &, HIISCFFNIHIC Unicode BOM v—72 (U+FEFF) TlaE b £3, 20D
2 OD%E— FTId, JLHHIC BOM v~— 23 ch €A,

If Py_UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
codec DAV & FAE X7 ¥ E1E NULL ZRLE T,

N—ay 3.3 TR, N—a > 311 THIBRTE: HWAXA LD Py UNICODE API O —#TT;
PyUnicode_AsUTF32String () %721 PyUnicode_AsEncodedString () #fEH T2 X5 WTBITLTLZ
W,

UTF-16 Codecs

MU TZ UTF-16 codec ® API T3

PyObject *PyUnicode_DecodeUTF16 (const char *s, Py ssize t size, const char *errors, int *byte-

order)
Return value: New reference. Part of the Stable ABI. UTF-16 TZ>a— RFENk v 77 s 5 size

NA PRI FTa—-RLT, #R% Unicode A 7Y =7 b TELE T, errors & (NULL THRWHE) =7 —
WHTTEZERLE T, 7 7 40 MERK "strict” T3,

byteorder % NULL THRWHK, 7a—XFZE5 26NN, A=K —T7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 7 0 T. AJJT—XDIEH 2 N4 F23INAL bF—KX—<—2 (BOM) ZoHaE, 73—
ZiZ BOM BRI AL b A =X =12 D& ZX. 20 BOM Z#RD Unicode XFFNZa—LEHA,
*byteorder 2% -1 2 1 2o 7eifHaE. $_TO BOM i3 h~nav—3h 7 (KTl \ufeff 7 \ufffe
DELLPITKRBTLED)

TaA— RPET Lk, AT — R OISR IR TDNA b A — &K —% sbyteorder 12ty b LET,
byteorder 73 NULL @ ¥ %, codec & native order £— FTHIHEL £ 3,

codec DAL B FEAE XL =3 NULL 2R L £ 9,
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*

PyObject *PyUnicode_DecodeUTF16Stateful (const char *s, Py ssize ( size, const char *errors,

int *byteorder, Py _ssize_t *consumed)
Return  value:  New reference. Part of the Stable ABI. consumed %% NULL O 3 &.

PyUnicode_DecodeUTF16() & W U X 5 B E L ¥ F consumed 2% NULL T 7R WA,
PyUnicode_DecodeUTF16Stateful () IZRREBDRTERIL UTF-16 N A M| (FEED N A PR 5 E
It ar—bR7) 2L - ARLEEA, ZTNHDANS MNZTa—FEhT, Ta—Faikn
A MR consumed IZIRLE T,

PyObject *PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. Part of the Stable ABL. %4 7 4 7N y 4+ —&—T UTF-16 => a—
7 4 v 7 ENF Python N4 FXXFHZR L EF, XFHNIHIC BOM v~ — 27 THEDE3, =7 -1V
R 1% 7strict” T3, codec HBFIANZFEAE X Bz L Fi NULL ZIRL £735,

PyObject *PyUnicode_EncodeUTF16 (const Py UNICODE *s, Py _ssize_t size, const char *errors,

int byteorder)
Return value: New reference. s @ Unicode 7— &% UTF-16 IZ=>a—F L, ZDfE% Python @

bytes 7 7Y =7 MIHMLTELET, HARUTOANAL b A —K -1t TEHPNET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
1:

byteorder == big endian

byteorder 25 0 ® & &, HIISCFFNEHIC Unicode BOM v—72 (U+FEFF) TilaE b £3, Z2h S0
2 OD%E— FTId, JEHEHIC BOM v~— 2 3 ch €A,

If Py_UNICODE_WIDE is defined, a single Py_UNICODE value may get represented as a surrogate pair. If
it is not defined, each Py_UNICODE values is interpreted as a UCS-2 character.

codec DAL 2 FAE X B T- ¢ Z1Z NULL 23R L £,

N—=a ¥ 3.3 TIHERE, ~N—2 a3 311 THIRRFE: HWAXA LD Py UNICODE API O—ETT;
PyUnicode_AsUTF16String () F£721% PyUnicode_AsEncodedString () ZEH T2 L5 1IBITLTL 7
IS

UTF-7 Codecs

LPUF& UTF-7 codec ® API T3

PyObject *PyUnicode_DecodeUTFT7 (const char *s, Py _ssize i size, const char *errors)
Return value: New reference. Part of the Stable ABL. UTF-7 TZ> a— K317z size X4 b DXF
Hl s Z7 32— LT Unicode 7Y =27 FZIERL %3, codec DN ZFHAE XL Zi3 NULL 2K L
\i\j—o

*

PyObject *PyUnicode_DecodeUTF7Stateful (const char *s, Py _ssize ( size, const char *errors,

Py _ssize__t *consumed)
Return.  value: New mietencﬁ Part Qt the Stable AB consumed. 7> N D ¥ g
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PyUnicode_DecodeUTF7() LM U XD ICEIfEL ¥3, consumed #% NULL TZRW\WE Z, REDFESR
7% UTF-T7 base-64 2 L7 - LER A, RERBRETDANA FETa—FEFIZ, 7a—FLiAN
4 MUE consumed WIS L F 5,

PyObject *PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py ssize t size, int base64SetO, int

base64 WhiteSpace, const char *errors)
Return value: New reference. 52 bz A XD Py_UNICODE v 7 7% UTF-7 TZ>a—FLT,

Python @ bytes #7227 +¥ L TIRL 9, codec IS EFAEX B2 21X NULL 23R L F 35,

base64SetO HE R TIiRNE F, "Set O ¥ (MDIGEITIIM S KAl 72 B 2 Fi 7 7 WAHER) % base-64
I a— R LZET, base64 WhiteSpace 3B ThHWE &, ZBHXF% base-64 => a2 — K L FJ, Python
D "utf-7”7 codec Tl&, WAL bERICREINTVET,

N— a v 3.3 TIHEEE, ~N—2ar 311 THIRTE: HWVWARXA LD Py _UNICODE API O—#TF;
PyUnicode_AsEncodedString () 2T 2 X 5ITBITLTILZ W,

Unicode-Escape Codecs

L& "Unicode Escape” codec ® API T3

PyObject *PyUnicode_DecodeUnicodeEscape (const char *s, Py ssize ( size, const char *errors)
Return value: New reference. Part of the Stable ABI. Unicode-Escape TT Y I — F &7z size N4 b
DT s 725 Unicode A7 =7 bRAER L E T, codec BHIFNZIEL L 725E121E NULL iR L £,

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Part of the Stable ABI. Unicode-Escape % ffi\y Unicode & 7' =7 b
FLra—RL, f@BR%E bytes A7 =27 b2 LTGRLE T, 7 —MHEIX "strict” TF, codec 235}
EH U758 NULL 2R L 3,

PyObject *PyUnicode_EncodeUnicodeEscape(const Py UNICODE *s, Py ssize t size)
Return value: New reference. Unicode-Escape %\ size TIEE XN/ K X% HFD Py _UNICODE BN v
77%T>aA—FL, bytes A 7Y 27 MITLULTGRLE T, codec IS 2R L7285E121E NULL %R
9,

N—= ar 3.3 TIHEEE, ~N—Yar 311 THIRTE: HWARXA LD Py UNICODE API O—#TF;
PyUnicode_AsUnicodeEscapeString () ZHT 2 X5 ITBITL TR E W,
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Raw-Unicode-Escape Codecs

T "Raw Unicode Escape” codec @ API T3

PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *s, Py ssize 1 size, const char *er-

TOTS)
Return value: New reference. Part of the Stable ABI. Raw-Unicode-Escape T Y a— F X7k size

NA FDOXFH] s 55 Unicode 7T =2 FEAEMLE T, codec 24 EIEH L=EEICIE NULL %R
Lij—o

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Part of the Stable ABI. Raw-Unicode-Escape % {#\ Unicode 4 7' =
b ez a—FRL, #R%Z bytes A 7227 b LTGRLET, =7 —HIX "strict” TS, codec 3
Bils & R U 72358100 NULL 23R L 5,

PyObject *PyUnicode_EncodeRawUnicodeEscape(const Py UNICODE *s, Py ssize t size)
Return value: New reference. Raw-Unicode-Escape %\ size TIEE I N2 KX 2D Py_UNICODE
BNy 77%T>a—FL, bytes A 7Y 227 MZLUTELE T, codec 234225 L 72355 121& NULL
ZIRLET,

N—Y ar 3.3 TIHLE, ~N—Yar 311 THIRTE: HWVWARXA LD Py UNICODE API O—#TF;
PyUnicode_AsRawUnicodeEscapeString () ¥7z1% PyUnicode_AsEncodedString() ZfEHT 2 L5
BATLTLEE W,

Latin-1 Codecs

LUF X Latin-1 codec @ API T3 Latin-1 1%, Unicode FEDBEFID 256 FICHE L. T a— FERIZIZZ D
256 fH7= 2L £5,

PyObject *PyUnicode_DecodeLatinl(const char *s, Py ssize t size, const char *errors)
Return value: New reference. Part of the Stable ABI. Latin-1 T Y 32— F X7z size N4 b DXFF
s 7% Unicode A 7Y =7 bEERL FT, codec IS ZEH L725E121E NULL 2B L 75,

PyObject *PyUnicode_AsLatiniString(PyObject *unicode)
Return value: New reference. Part of the Stable ABI. Latin-1 C Unicode 7Y =27 b2 x> a—F
L. #iisR% Python bytes A 7 =27 & L TRL %9, TJ5—HIZ "strict” T3, codec H3HS 2 K H
L7235 E121E NULL 23R L £3,

PyObject *PyUnicode_EncodeLatinl(const Py UNICODE *s, Py ssize t size, const char *errors)
Return value: New reference. size THE I N/R S ZFFD Py_UNICODE BNy 7 7% Latin-1 TZ ¥
2— R L. Python bytes # 7Y =2 ML TERLE T, codec BIFZIEH LHEITIE NULL 2R L
9,

N— a» 3.3 TIHEE ~N—Yar 311 THIRTE: HVWARXA LD Py _UNICODE API O—#TF;
PyUnicode AsLatiniString() F721% PyUnicode AsEncodedString() ZHH T2 XS5 WBITLTKL
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72E W0,

ASCII Codecs

LU ASCII codec @ API T3, 7By +D ASCIL 77— &2 2ZH L Ed, Z2ofoa—FiEzs—icikb
i‘j—o

PyObject *PyUnicode_DecodeASCII (const char *s, Py ssize t size, const char *errors)
Return value: New reference. Part of the Stable ABI. ASCII TxI> a— KXz size N4 + DXXFH
s 705 Unicode 7Y =7 F 24K L T, codec 2 EEH L7HAE1C1E NULL 2R L 3,

PyObject *PyUnicode_AsASCIIString(PyObject *unicode)
Return value: New reference. Part of the Stable ABI. ASCII T Unicode # 7Y =27 b2z a—F
L. f&iR% Python bytes #7327 b2 L TRLE T, =7 —HIX "strict” TT, codec H3FIH 2% H
L7238 NULL 2R L ¥3,

PyObject *PyUnicode_EncodeASCII(const Py UNICODE *s, Py ssize 1 size, const char *errors)
Return value: New reference. size THE S N7 R S ZHFD Py _UNICODE ®Nv 7 7 % ASCII Tx >
2— F L. Python bytes A 7Y =2 MU TEL %3, codec A ZEH L7358 12IE NULL 2B L
S

N— a3y 3.3 TIHESR, ~N—va > 311 THIRTE: HWRXA LD Py UNICODE APl O—#T 3,
PyUnicode_AsASCIIString () £7z1& PyUnicode_AsEncodedString() ZfHHT 2 X5 WBITL T~
SN

Character Map Codecs

Z D codec 1F. <L DFA 7 codec ZEET ZFHITMDINS L\ TR codec TF (FEPFE. encodings
Xy —=IIWZ A5 TV BIEHE codecs DIFE ALIE. ZD codec > TWET), ZD codec iF, XFDLY
A= FRFa— FITHEERZHNE T, #MESNZMEROF TV 27 ME __getitem__() ¥y ¥V 74 & —
Tz =AY R=F L TOWRIFNIRD FRA; HEFELS—F U ABREFRICHELTVWET,

LI TE mapping codec @ API T3

PyObject *PyUnicode_DecodeCharmap (const char *data, Py ssize t size, PyObject *mapping, const

char *errors)
Return value: New reference. Part of the Stable ABI. 52 &7z mapping & 73 =7 b &5 T, size

NA DT a—RFENEXLTFY] s #5a— FLT Unicode 7327 FBER L E T, codec HHl4%
FAEXBL I NULL 23R L E9,

If mapping is NULL, Latin-1 decoding will be applied. Else mapping must map bytes ordinals (integers
in the range from 0 to 255) to Unicode strings, integers (which are then interpreted as Unicode ordinals)
or None. Unmapped data bytes -- ones which cause a LookupError, as well as ones which get mapped

to None, OxFFFE or '\ufffe', are treated as undefined mappings and cause an error.
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PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)

Return value: New reference. Part of the Stable ABL. Unicode * 7Y = 2 b % mapping [ZH8E X7
F T2 b EEoTZya— KL, #R% bytes #7927 b2 L GRLES, =7 —LHEIX “strict”
TF, codec 2MIANEEH U72HEI12IE NULL 2B L £355

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, PyObject *map-

ping, 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.

N—a ¥ 3.3 TIHERE, ~N— a3 311 THIBRTE: HHWAXA LD Py UVICODE API O—HFBTT;
PyUnicode_AsCharmapString () ¥721% PyUnicode_AsEncodedString() 2T 2 L 51T L TK
72E W,

MT? codec API i Unicode #* 5 Unicode NDRIMTITF 21T 5 Fiikin b D TI,

PyObject *PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)

Return value: New reference. Part of the Stable ABL. XFINIXFRIGFER table WAL TEHL, &
PR % Unicode A 7Y =7 P TIRL £F, codec 23N ZFIT L 72HE1CIE NULL 2R L F5,

HJ5F#IE, Unicode F#2 R 8L % Unicode F#Z R THEE 7213 None (ZDXFZHIFRS 2) 1SRG
IR0 TH A

FIERPIRMEET 2 0HHH2Z XY v ik __getitem__ () 4 ¥R —T7 = — AT TT; fE-T, FEHEP>—
T AREFSoTH I ELEMEL T, MIGMFZ1T> TRV (LookupError #iEZ 3 & 5 4) XFF
Buort LTk, BT OT. ToEEav—-LET,

errors 1 codecs THEMONZDERILEK®RERHF T, errors I NULL ICLTd &L, F741 b
7 —MHEOFEHAEEKRLEI,

PyObject *PyUnicode_TranslateCharmap(const Py UNICODE *s, Py ssize t size, PyObject

*mapping, const char *errors)
Return value: New reference. Translate a Py_UNICODE buffer of the given size by applying a character

mapping table to it and return the resulting Unicode object. Return NULL when an exception was

raised by the codec.

N—=Y a ¥ 3.3 TIHEE, ~N—Yar 311 THIRTE: HVWARXA LD Py UNICODE API O—#TF;
PyUnicode_Translate(). E£72& IRA®D codec XR—ZAD API ZERAT 2 XS5BT LTLZE W,

186

F8E BRATZ Uk (concrete object) L1V



The Python/C API, YUJ—2X 3.10.13

Windows FH®D MBCS codec

BUTF & MBCS codec @ APL T3, ZD codec IZHIED YL 25, Windows L2 THIATE, Z#pSEEIZIE
Win32 MBCS ZE#at#E (Win32 MBCS converter) Zfi-> T3, MBCS (%7213 DBCS) i3> a—Fi=K
DFH (class) ZRITEET, B2 a—FHREZRTODI TRBVOTHERLTLES W, AHEs Y
a— KA (target encoding) &, codec ZEMESE TV B YV FOZ—FRETERINTVET,

PyObject *PyUnicode_DecodeMBCS (const char *s, Py ssize i size, const char *errors)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. MBCS Tx. >
a— R &N/ size N4 FDXFEH] s H 5 Unicode A 7P 227 b Z4HEBR L E T, codec IS EEH L 7=
B&E2iE NULL 238 L %5,

PyObject *PyUnicode_DecodeMBCSStateful (const char *s, Py ssize ¢ size, const char *errors,

Py_ssize__t *consumed)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. consumed

H% NULL O ¥ %, PyUnicode_DecodeMBCS() R UEIE%Z L% 3, consumed % NULL TR\ E& X,
PyUnicode_DecodeMBCSStateful () I XFHND®BEIZH 2 < NFNA S XFDHFANL b2TFa—FE
3. consumed 127 2 — R L7NA MEEEAL T,

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. MBCS T
Unicode A 7Y =7 b2xL>a—RL, fR% Python NAMINATS 27 b LTRLET, =70
B 7strict” T, codec 23IF 2K L 7285E& 121 NULL 23R L %55

PyObject *PyUnicode_EncodeCodePage (int code page, PyObject *unicode, const char *errors)
Return value: New reference. Part of the Stable ABI on Windows since version 8.7. &€ X4 /za—
FR—=YZ{fivy Unicode 4 7Y =2 b T > a— KL, Python bytes 7 7Y =2 b &IRL %3, codec 3
Bl 2k U 723580213 NULL 238 L £ 3, CP_ACP 22— FR—Y%ffivy MBCS =y a—XZ2HfFL T
72E W,

N— g v 3.3 TEM.

PyObject *PyUnicode_EncodeMBCS(const Py UNICODE *s, Py _ssize i size, const char *errors)
Return value: New reference. size TIEE SN/ RE ZFfD Py_UNICODE BNy 7 7% MBCS Tx >
22— F L. Python bytes A 72 =27 MZLUTIEL %, codec 23HIs 2k H L72HEICIE NULL 21K L
S

N—Ya v 33 TSR, ~N—2ar 4.0 THIRRTE: HWAEXALOD Py UVICODE API O—#T3;
PyUnicode_AsMBCSString (), PyUnicode_EncodeCodePage (), PyUnicode_AsEncodedString() D\
TP EMHT 2 X2 TBITLTIZE W,
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XYy RreZXOv k

XYy RHELTROY K (slot function)

LXTOD API iZ Unicode 7Y =27 b BXUOXFHNZAINCED (FIHATIE, ¥5LHXFHERELLTVET),
B2 UT Unicode 7Y =7 F BB IR THEER o T VW E T,

NSRRI ST, BINDBFELZEGEICIE NULL £k -1 2 RLE T,

PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. Part of the Stable ABI. 2> DXFH|#§EE LT, #7272 Unicode XF
ML £5,

PyObject *PyUnicode_Split (PyObject *s, PyObject *sep, Py _ssize_t maxsplit)
Return value: New reference. Part of the Stable ABI. Unicode XFHD VY & k% 4E|L T, Unicode XX
TP B VAN 2IRLET, sep 25 NULL DHE, B TOEAXTEME > THEIZITWE T, 2hlbt
DG, BESINLXF 2o THEIZITVWE T, AT mazsplit [BETOREZITVE T, maxsplit 53
BRI DEBICHIR 2R T FEA. DEREROV A PN AEXFEIEAEE Ao

PyObject *PyUnicode_Splitlines(PyObject *s, int keepend)
Return value: New reference. Part of the Stable ABI. Unicode XFF% BT FTXYI D, Unicode X
FHHP 6BV RAIERLET, CRLF E—EOBATXFEE AR LET, keepend 25 0 DIFE. HEIFER
DY R FNTBATLFZEDFHE A

PyObject *PyUnicode_Join(PyObject *separator, PyObject *seq)
Return value: New reference. Part of the Stable ABL. 8% L 7= separator TXFHN N6 E S —r v R
Z3EAE (join) L. @R % Unicode XFHITIRL 35,

Py ssize t PyUnicode_Tailmatch(PyObject *str, PyObject *substr, Py ssize t start, Py ssize t

end, int direction)

Part of the Stable ABI. substr 2% strstart:end] ORI (direction == -1 3FEFH—F. direction ==
1BRE—H) Te~xyFI2581C1 2 EL. ZhADEEICIZ 0 ZIRLET, L7 —0FAE LR
3 -1 ZIBLET,

Py ssize t PyUnicode_Find (PyObject *str, PyObject *substr, Py ssize t start, Py _ssize t end, int

direction)
Part of the Stable ABI. strstart:end] HIC substr BPRINCHIATI2HEFERLET, 2Ok 6T

SNTMRERITIA direction (direction == 1 N FRER, direction == -1 ZHTAREK) TRRLET,
RO EEZRINCY y FRROD o LGRDA YTy 7 AT, BROE -1 By FRRO0oRho/zZ
BERLU. -2 37 —0RAEL THIMERARES N TVWE Z 2R LET,

Py_ ssize_t PyUnicode_FindChar (PyObject *str, Py _UCS/ ch, Py_ssize_t start, Py_ssize_t end,

int direction)
Part of the Stable ABI since version 3.7. str[start:end] HIIXF ch D’ERANCHIAT 25T %R L F

T 2D EIEINLMRRHW direction (direction == 1 1ZNEFRER, direction == -1 X /7R

188 F8E BRATZ Uk (concrete object) L1V



The Python/C API, YUJ—2X 3.10.13

R) THRRLET, REVERRINZY Yy FRRON RGO A YTy 7 ATE; EDE -1 3~y FHHA
OB RD 5T EERL, -2 BT —REL THIIMERDIRESNTVWE 2R LET,

N— a ¥ 3.3 TEM.
N— a ¥ 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)
Part of the Stable ABI. str[start:end] T substr EHET 2 IR BT IEHBERLET, =5 —
ﬁ’%ﬁ%bt’ﬁm x_bi -1 75_) Lij—o

PyObject *PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py _ ssize t max-

count)
Return value: New reference. Part of the Stable ABI. str HFICHIR T % substr KT maxcount &

replstr WCBHAL, BESFRTH S Unicode A 7227 bZRLET, mazcount == -1 1255, XF
FIHFIZEHN 22 TD substr ZEBELE T,

int PyUnicode_Compare ( PyObject *left, PyObject *right)
Part of the Stable ABL. ZODXFHNZ LB LT, E5IBDIEF I D/ NIWEE, EG5IRNEMDS
« DA E D REVEBEICH LT, 2z -1,0,1 ZIRLE T,

ZOBBUK, KLz FiZ -1 ZIRT DT, PyErr_Occurred() ZMUH LT, T7—%F v 7 TNE
T3,

int PyUnicode_CompareWithASCIIString(PyObject *uni, const char *string)
Part of the Stable ABI. Unicode #7227 b uni & string ZHEB LT, E5IHBHESIE LD/
Ba. EAGIBBEMOGE, B ATIBE D REVWEEIHLT, 2heth -1,0,1 ZERLET,
ASCII =¥ a— FEINLXFANRT 2ETOHIRD BRNT T, ASISCFINTIE ASCIL SCFEBEFNT
W 5EIE ISO-8859-1 & L TMRL £ 3,

OB RINZEE L EE A,

PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. Part of the Stable ABI. —-2® Unicode XFFNZ LI LT, TDS>HD
—DERLET:

o NULL %, BISADIFRAELE 2ITRLET,
o Py_True » L <% Py_False %, IEL K HIRTEZFHITRL 5,

o Py_NotImplemented %. left & right DE¥H ST B PyUnicode_FromObject () KRB LIz
IR LU E T, (JRX: in case the type combination is unknown)

op W AN SN 5 MHIZ, Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, and Py_LE O ¥ T3,

PyObject *PyUnicode_Format ( PyObject *format, PyObject *args)
Return value: New reference. Part of the Stable ABL. #7272 X F54 7Y =7 b % format BX U args
POAERLUTRLET; 2DOXY v FiX format % args DL 5 RHDTT,
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int PyUnicode_Contains (PyObject *container, PyObject *element)
Part of the Stable ABI. element 25 container PIC® % DFR, ZDMERIIIGCTEFLIIMBERL 3,

element [ ZEEZE® Unicode XFICABERITE R IFAUIR D TR A, T —DEUEEEICIE -1 KL
%9,

void PyUnicode_InternInPlace (PyObject **string)
Part of the Stable ABI. Intern the argument *string in place. The argument must be the address of
a pointer variable pointing to a Python Unicode string object. If there is an existing interned string
that is the same as *string, it sets *string to it (releasing the reference to the old string object and
creating a new strong reference to the interned string object), otherwise it leaves *string alone and
interns it (creating a new strong reference). (Clarification: even though there is a lot of talk about
references, think of this function as reference-neutral; you own the object after the call if and only if

you owned it before the call.)

PyObject *PyUnicode_InternFromString(const char *v)
Return wvalue:  New reference. Part of the Stable ABIL. PyUnicode_FromString() &
PyUnicode_InternInPlace() A GEOLEZD DT, WEEADH I RXFINX 7Y =7 b EIRT
2. A CEZFEDINEFEAD Unicode XFHNA TS =7 MW 2877 (" FiBHEDD 27) ZIREZIRL
9,

8.3.4 7N ATZ ¥ bk (tuple object)

type PyTupleObject
Z D PyObject DH 7 X A 71& Python DX INA T =7 b eRIALET,

PyTypeObject PyTuple_Type
Part of the Stable ABIL. Z® PyTypeObject DA >~ AR > A% Python ® & 71 A% K L %3 Python
LA XIZEBITS tuple ERILA TS =2 F T,

int PyTuple_Check (PyObject *p)
PR TINF TS 27 bR TABIDY TR TDAL VARV ATHEGECERRLET, ZOBBITE
WL E T,

int PyTuple_CheckExact (PyObject *p)
PR INA TS =2 VEBRINEIDY T RA TDA VAR ATHROWESICEZRLET, OB
IR L £7,

PyObject *PyTuple_New(Py ssize t len)
Return value: New reference. Part of the Stable ABL. %4 X743 len OFi/=i X TNA TP =7 bERL
£9, KT 2L NULL ZIBL %5,

PyObject *PyTuple_Pack(Py_ssize_t n, ...)
Return value: New reference. Part of the Stable ABL. ¥4 X235 n OF 7R ITNATI =7 FEIEKL
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$9, KT 5L NULL ZIRL $9, X 7 ADMEEZEKED n fHD Python A 7Y =2 253 C 5181T7%k
D %9, PyTuple_Pack(2, a, b) & Py_BuildValue("(00)", a, b) XFUTT,

Py_ssize_t PyTuple_Size (PyObject *p)
Part of the Stable ABL. X VA 7Y =27 bADERA Y EXEFHIZE D, ZDRTIVDY A X%RLET,

Py_ssize_t PyTuple_GET_SIZE(PyObject *p)
RN p DI A XERLETH, p EIE NULL TR TWEAELT, RSV E 7V =7 bREELTOWRITN
B2 DEEA; ZOBBIEZI—F = v 7 Z2ITVEEA

PyObject *PyTuple_GetItem(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. Part of the Stable ABL p DIE3T X INA T2 =27 VAD, fiid pos
WZHdA T2l bVEIRLET, pos DETH 2 pHIFZHEZ TWAEA. NULL %3iR L T IndexError fl
Nty FPLETD,

PyObject *PyTuple_GET_ITEM(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. PyTuple_GetItem() W TWETH, 51BN T 25 —F v 2
ZITOWER A

PyObject *PyTuple_GetSlice (PyObject *p, Py ssize t low, Py _ssize_t high)
Return value: New reference. Part of the Stable ABL fRIIT 2% p @ low 75 high FTORZFEL
RERXTNVDRATA A %R L, KRBT 5 & NULL 2R L %9, Python ®3 p[low:high]l ¥FE LT3, V
A NDIFPSDA VT v Z AFHR— P ENTVERA,

int PyTuple_SetItem(PyObject *p, Py ssize t pos, PyObject *0)
Part of the Stable ABL. p D¥gFT X T NF 7T 27 NAD, il pos THBF TV =7 FADBRE A
T3, RTHIE 0 BIEL T, pos BEIFEBEZ TWBEHE, -1 KL T IndexError filffZ2t v F L
S

AR COBBZ o NDOBE " BAMDY £, Tl BEEDA VTV AT TIHOERI A>T
WBIHE. TOERIINTLBMENEL £7,

void PyTuple_SET_ITEM(PyObject *p, Py ssize t pos, PyObject *0)
PyTuple_SetItem() I TWETH, TI7—F=v 7 %iTbT., FilhXTNEE AN & E SIS
IEE->TIEED XA

AR: Zoxrvld o NOZHE T BAIWD” £F, K. PyTuple SetItem() LiE- T, HIEDEZ
WZDPECTHEZIZIOND T TV 27 PANOSREHE LEEA ; 2OHER. X I7VHOAE pos T
SRENTVA T2 7 PBAEYV Y- 25(ZRILETS,

int _PyTuple_Resize (PyObject **p, Py ssize | newsize)
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RINEVH A XTBBIMEZ E T, newsize IR TNDH=HBEZXITT, RINVEEERERA TV 27
P EVWSZEICHE-2TWS OT, ZOBKIEZOATY =27 MR L TRE—D ULHSIRE VRSN
BfoTRERD A, ETAa— FHOMDERTTTTIKBHIATWEHEICE. ZOMEE Fo
TIFBRDFRA . ZTNVIIHEIHEY A RORBETHIELET, W LZHETIF 0 ZRLES, 77
47> ba—FRiE «p OELSIECHLATERTICR S IR L TIERD A, *p HEEMHZ SN
By AVTFNLD +p FHIRSNET, KT 2L -1 KL, *p & NULL IZF&E L T, MemoryError %
72i% SystemError ZiEH L ¥3,

8.3.5 Struct Sequence 77V k

struct sequence * 7Y = 27 Mid namedtuple() A 77 b &Effin C A7V 27 FTF, DED, ZOEHE
WEMZBEL T 78R TEIRTESLY—F7 Y AT, struct sequence ZAEKT 212iE. FIRIED struct
sequence B2 L RIFIUIR D £H A,

PyTypeObject *PyStructSequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. Part of the Stable ABL. il D desc D 7 — X5 537 L\ struct
sequence AR L E T, IBSNZMD A VA&V R1F PyStructSequence_New() THERTEET,

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence Desc *desc)
struct sequence B TH 2 type % desc &b L ITF DL THHLL 3,

int PyStructSequence_InitType2(PyTypeObject *type, PyStructSequence Desc *desc)
PyStructSequence_InitType LRI LTI, MM L7HEIIE 0 2. RWLAGECIE -1 ZIRLE T,

N—=a ¥ 3.4 THE.

type PyStructSequence_Desc
Part of the Stable ABI (including all members). £RF % struct sequence B D X % 7 — X Z{RFE L

S

Z4—ILEF cof =3

name const char * £ % struct sequence E D]

doc const char * T 28D docstring NDRA V&R, FFEMT B85
A& NULL

fields PyStructSequence_Field#i L WARID 7 4 — )L R 2 MM L 7 NULL #&¥5 S L7z B

* ANDRA V&R

n_in_sequendeint Python fITRAIHE 27 4 =L RO (b L XTI LE LT

FH3 255)

type PyStructSequence_Field
Part of the Stable ABI (including all members). struct sequence @7 4 —J)L RIZOWTEAR L F3,
struct sequence ZX TN ZETMIL TS, BTD T 14—V Fid PyObject* & L TR E N
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3, PyStructSequence_Desc ® fields EEHIDIZFIT & o T struct sequence DED 7 1 —)L RIZD
WTFRHK L TV R0 RE D £5,

7 C 0% | &bk
4 —
JLE

name | const | 74—/ FODHHL, & LAHTOFINLT7 4 =L FDU R FDORKEEZRTHER
char NULL, #RIA 7 WE FI2T 28581, PyStructSequence_UnnamedField % FE L

* E35N
doc const | 74 —JL KD docstring, AT 2551 NULL
char

const char *const PyStructSequence_UnnamedField

74—V FEELEDNVEF T 272D DRR 2 E,
N—T g 39 TEH: BI char * OZEHINFE L,

PyObject *PyStructSequence_New (PyTypeObject *type)
Return value: New reference. Part of the Stable ABIL. type D4 ¥ A X ¥ A ZHEM L F T, type 1
PyStructSequence_NewType () 1 & o THANTER L TOWRITIUIRD £ A,

PyObject *PyStructSequence_GetItem(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. Part of the Stable ABI. p ®$§3 struct sequence D, {iii& pos IZ
H2FT7T 2 RBLET, BHRF = v 7 2ITVERA,

PyObject *PyStructSequence_GET_ITEM(PyObject *p, Py _ssize_t pos)
Return value: Borrowed reference. PyStructSequence_GetItem() EAEFED~7 0TI,

void PyStructSequence_SetItem(PyObject *p, Py ssize_t pos, PyObject *0)
Part of the Stable ABI. struct sequence p ® pos ODNMEIWZH S 7 4 —L FIZEH o ZREL F T,
PyTuple SET ITEM() DX 512, R LZ=TDA VARV R L TOAFEHITRETT,

AR ZOBEIE o NOZRE T BARD” £7,

void PyStructSequence_SET_ITEM(PyObject *p, Py _ssize t *pos, PyObject *0)
PyStructSequence_SetItem() FFED~< 7 0,

AR ZoOBEE o NOZRE T BAWD” £7,
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8.3.6 VXKATZ IV

type PyListObject
ZD PyObject DY 7 XA FF Python DYV R AT 27 P eRBLET,

PyTypeObject PyList_Type
Part of the Stable ABI. Z® PyTypeObject D4 > AKX > A& Python DV 2 "MlERBELEF, Zh
¥ Python L4 ¥I2EBF 2 list ERLELA 7Y =7 FTT,

int PyList_Check (PyObject *p)
pBVANF T 27 bV R MDY TR TDA VARV ATHBGECERZRLEY, ZOBBITHE
WL E T,

int PyList_CheckExact (PyObject *p)
pWMVRANEF T 27 bENYZA MDY TEA TDA VAR ATROWESICHEEZRLET, OB
IR L ET,

PyObject *PyList_New(Py_ssize_t len)
Return value: New reference. Part of the Stable ABL. ¥4 X23 len i7eBR VA MA TP 27 VR RLE
¥, KT 5L NULL ZIRL £93,

ER: len V0 XD REVEE REINDZVRAMEFTY 27 POEZFEII NULL 2ty PERTVET, &
DT, PyList_SetItem() TAYIIATY 227 bEty b T2 ETIWE, Python a—FIZZD4 7Y =2
W L7z, PySequence_SetItem() DX SRR API ZHHL TIWITER A,

Py_ssize_t PyList_Size(PyObject *list)
Part of the Stable ABI. WA M A7 =22 b list ORSZRLET; VAMA T 27 MZBITS
len(list) &AL T,

Py ssize t PyList_GET_SIZE(PyObject *list)
~7uffRTTE% PyList_Size() T, T7—Fzv 7% LEHA,

PyObject *PyList_GetItem(PyObject *list, Py ssize t index)
Return value: Borrowed reference. Part of the Stable ABL. list DIEST VA AT =7 FAD, i
index ICH2F 7Y =7 bERLET, MERIIFATHI2HENDD, VA MIGHASDA T v 7 R3Y
K=t ENTVER A, index DFFAZZ TV S5E, NULL Zi& L T IndexError filft 2ty M LT,

PyObject *PyList_GET_ITEM(PyObject *list, Py ssize t )
Return value: Borrowed reference. <2 BN T T X/ PyList_GetItem() T, TF5—Fzv /%L ¥
A,

int PyList_SetItem(PyObject *list, Py ssize_t index, PyObject *item)
Part of the Stable ABL. VA A 7Y =27 FNDOALE index 12, A 7T =2 b item ZFHAL X T,
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L7258 0 B R L E3, indexr DHEHIFHZBZ TW2E, -1 B LT IndexError v FLE T,

AR: OB item NOBIE P BAWMD Y 5, T, BEEDA VT AT TIRBIOBERNA -
TWBIGE, ZOBRICNTI2SRBEMELE T,

void PyList_SET_ITEM(PyObject *list, Py ssize t i, PyObject *0)
PyList_SetItem() ZX 7 RICXDEET, TI7—F v 7 2{TOERA, ZO~7id, HHlRV AL
DERERZE AN Z L DRVMIBICERE AND L ZICOAHBNET,

AR: Zox ik item NOBRE T BRAMD” £, £i. Pylist_SetItem() LiE-T, HEDE
EADELCTCHEEIMAONLI ATV 27 FADBRENE LEEA ; TOHR. list HOAE i TS
BN TWA Tz bBRXEVY) =2 %RF|ERILET,

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
Part of the Stable ABIL. B3& item &V A b list DA YT v 7 R index DRNTIHEALE T, T 5L 0
ZIRLES, KT 2L -1 ZRL., stz y P LEF, list.insert(index, item) IZEHIL 7=F%AE
T,

int PyList_Append (PyObject *list, PyObject *item)
Part of the Stable ABL. A 7Y =2 b dtem % list DRRBICBIMLE T, B35 0 ZIRLET; KK
352 -1 %RL, f¥tEty PLET, list.append(item) IZHEMLIL 72HERET T,

PyObject *PyList_GetSlice (PyObject *list, Py ssize t low, Py ssize t high)
Return value: New reference. Part of the Stable ABIL. list N®D. low 2*5 high FTD A7 =2 b
LRBEBVRAMERUET, KT 2L NULL ZiR L. flst%2 Ly b LET, list[low:high] IZFHBIL &
HEETT, 7L, VAPDOREDPLDA VT v 7 AP R—-FENTVEEA,

int PyList_SetSlice (PyObject *list, Py ssize t low, Py ssize t high, PyObject *itemlist)
Part of the Stable ABIL. low 7> 5 high £T® list DA 4 X%, itemlist DNEICL F 3,
list[low:high] = itemlist & FHLIDMEAEET T, itemlist 1 NULL TH X<, VR FORA (&
AT 4 ZADHIFR) 12D ¥3, BINLAEGEIE 0 2. KRLAESEIE -1 ZIRLE S, /2L, VR b
DREDPBDA VT v 7RI R—FEHRTVERA,

int PyList_Sort (PyObject *list)
Part of the Stable ABL. list DNE%2 A4 > T —XATY—bLET, BILEHEEIE 0 2, RRLES
AW -1 ZIRLE T, list.sort() ERILTT,

int PyList_Reverse (PyObject *list)
Part of the Stable ABI. list DEZE* 4 > L — XA TRELE T, B LGEEIIE 0 2, KRR LLGEE
12 -1 2R L £9, list.reverse() ¥R L TY,
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PyObject *PyList_AsTuple (PyObject *list)
Return value: New reference. Part of the Stable ABIL. list DNEW Ao F=File X TV ATV =7 b %
BLUET; tuple(list) R T,

8.4 Container 77>V

8.4.1 H#EA TP x U b (dictionary object)

type PyDictObject
ZD PyObvject DY 7R A FE Python DFEEFEA T 27 P ERHL E T,

PyTypeObject PyDict_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ AR ¥ A% Python ODFEFELRHHLET, 2047
Yz 2 M&. Python LA ¥IZHBIF 3 dict k[ALAT7Y =2 FTT,

int PyDict_Check (PyObject *p)
p DEEEA TV 2 7 b OBBROY T XA TDA VARV ATHEHEWCEERLET, ZOBBIXHEICHK
MLUES,

int PyDict_CheckExact (PyObject *p)
pDEEEF TP 2 7 NERHEROY TXA TDA VARV ATHRWESIZEZRLET, ZOBIIEIC
BRI L g3,

PyObject *PyDict_New()
Return value: New reference. Part of the Stable ABL. ZEDH /-7t ERR L £¥, KT %L NULL %
BLET,

PyObject *PyDictProxy_New(PyObject *mapping)
Return value: New reference. Part of the Stable ABL. 2~y 78472 =27 ML T, tAHLE
FICHIBR & 172 types.MappingProxyType # 7Y =7 b &R LT, @F. ZOMBIENTRVWS 7
A8 (non-dynamic class type) D2 5 AFHENLEEINLRNVWE I 2 —2FKT 2 DiIfbh 7,

void PyDict_Clear (PyObject *p)
Part of the Stable ABL. BIfEFFEHICA > TWVWAEETOF —HORT ZFREL TERICLE T,

int PyDict_Contains (PyObject *p, PyObject *key)
Part of the Stable ABL. & p 12 key Ao TWEDPHEL FF, p DERD key IT—BLEEE 1
ZiRL, 2 OBEIIZ 0 ZIRLES, 7 —DEA -1 ZIRLET, DI Python O key
in p EFHTT,

PyObject *PyDict_Copy (PyObject *p)
Return value: New reference. Part of the Stable ABL. p ¥R U ¥ — L EDRT WA o il mEFE 7R
LET,

196 F8E BRATZ Uk (concrete object) L1V



The Python/C API, YUJ—2X 3.10.13

int PyDict_SetItem(PyObject *p, PyObject *key, PyObject *val)
Part of the Stable ABIL. #3 p 12, key & ¥—& UTIH val AL E T, key 13Ny ¥ 27HE (hashable)
THRFNEZRD FH A, Ny ¥ 2 A[RETRVIGE, TypeError PEHLET, BPILEGEAIIE 0 2, &
MLUZZGEIE -1 ZIRLES, ZOBBUR val NOZREEAWD £FEA,

int PyDict_SetItemString(PyObject *p, const char *key, PyObject *val)
Part of the Stable ABL. 32 p 12, key % — & U TfH val AL 3, key |X const charx BT
IR FEEA, F—F 7Y 22 M PyUnicode_ FromStrlng(key) THERINET, B LIEGE
30 &, REMLZEGEE -1 ZIBLET, ZOBBUZ val NOZREEALIWD FEA,

int PyDict_DelItem(PyObject *p, PyObject *key)
Part of the Stable ABI. 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 O on success or

-1 on failure.

int PyDict_DelItemString(PyObject *p, const char *key)
Part of the Stable ABL. #& p 256 XFH key X — 32TV MU ZRELET, key BFHFFIIRITIN
3. KeyError ZXM L7, MM LHEITIE 0 2, KRLEHEIKIE -1 ZIRL XTI,

PyObject *PyDict_GetItem(PyObject *p, PyObject *key)
Return value: Borrowed reference. Part of the Stable ABL. §#& p WNT key ¥ —2 3547 =7 b
TRLUET, F— key PFEELRWVIEEICIX NULL ZRLE T, fitzty b LEHA,

_hash__ O XYY FR __eq _O) XYy FOMUHLAIIEZ 2FMHIHIES N2 Z L ITHERL TR
TV, TI—EREXEZIE, KO DIC PyDict_GetItemWithError() %o T EE W,

N— a ¥ 3.10 TZH: Calling this API without GIL held had been allowed for historical reason. It

is no longer allowed.

PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. Part of the Stable ABI. PyDict_GetItem() DZERTHIANZREL £
BA. BINPRE LGS, fistety b LIcETNULL Z23RLE T, F—DRELRD - ZHEE. fi
Nty + €92 NULL 2R L 3,

PyObject *PyDict_GetItemString(PyObject *p, const char *key)
Return value: Borrowed reference. Part of the Stable ABI. PyDict_GetItem() R UTI D3, key &
PyObject* Tl7 { const char* THELEJ,

_hash O XY v F% __eq _ O XYy FOMUTHLFR, —RNRXFIF TS =27 b DFE
A Z 2050 EMHlE N s I L CERLTAESI W, 27— 2HESE21CEF. Kbh
PyDict_GetItemWithError() ZfHoTLZ&E W,

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobs)
Return value: Borrowed reference. Z4U& Python L X)L D dict.setdefault() 2L T3, dLHA
R, HE p 2D key WHISTRMEEZRELES, F—2FFICRIFIUL. E defaultobj ZHEAL defaultobj
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ZRLET, TOBRZ, key DNy T 2 fHEEZRREFHAZ L IZHI & ICRHITS 2 DTIRR L, —ERT L
AL FE A

N— a v 3.4 Tl

PyObject *PyDict_Items (PyObject *p)
Return value: New reference. Part of the Stable ABL. FFEMNOETOEENI A -7 PyListObject
ZIRLET,

PyObject *PyDict_Keys (PyObject *p)
Return value: New reference. Part of the Stable ABI. #ZEHNDOETD ¥ —H A -7z PyListObject %
BLET,

PyObject *PyDict_Values (PyObject *p)
Return value: New reference. Part of the Stable ABI. #3& p NOLTDED A -7z PyListObject %
BLET,

Py_ssize_t PyDict_Size (PyObject *p)
Part of the Stable ABL. FfHENOEROZIRL £, FFHICN LT len(p) ZETTL2DLFLTT,

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject ** pvalue)
Part of the Stable ABIL. && p NOETOF—/EDRTIZb 7z 5 RIGUEZITVE T, ppos SR LT
W3 Py ssize_t I, Z OBETRIGNEZ AT 2. BN ZIFCH S XD HHENC 0 (HIH
LLTELPRINERD FEA, ZOBBITHENOZERT7ZMD LIF2 2 IcEZRL, 2 TORT %
WD BT ghd e BB L ET, X7 X—&— pkey BXU pvalue 121E, FRENHFEDK 4D
F—r EPHED S NTz PyObjectx BRI TRA V&0, 72013 NULL A D £F, ZOBED»HRE N
LB TNTUEHASIRCRD £33, KIBMEPIZ ppos ZEFE LTI D FXHA, ZOMEIZNIRN I EEE
WEROA 7y PERELTEBD, MERIEZRAS—RZDT, *F 7ty bOHEIC—EMEDR RV HTT,

Bl 213

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {

/* do something interesting with the values... */

RAGILEARCEEE p 2B L TR $HA, FHEENELHET I, F—ICHET2EZEELTH
KRERICHEDF LN, F—DEEEZELRVWI LHEHETT, UTHlEZRLET:

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {

(RDR=I12HiL)
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HIDR— % 5D E)

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)

Part of the Stable ABL. v 7RIA 7Y 227+ b ORTOERIIDZ> T, KEWICF—/fHORT &
FH a lTBIMU X3, b 13FFED. PyMapping_Keys () ¥721% PyObject_GetItem() ZHR— T 55
POX T2 MTTEET, override VERZRBIE, a DF—L—HT2F -2 b ZH 3. BEFOR
TEBEEMZET, ZHALHADOERIZ. b DF—IC—HT 25X -2 a TRV ZOABMEITVET, Y
L7Haicid o ik L, st S 5E81iE -1 ZIRLE T,

int PyDict_Update (PyObject *a, PyObject *b)

Part of the Stable ABIL. C T#&®IX PyDict_Merge(a, b, 1) XA UT. %7 Python ® a.update(b)
EMTWETH, PyDict_Update () W FEHE BB "keys” BRI R VWA —/fER 7D — 7 >~
AeRETHILBHDFEA, HINLEGEIIT 0 ZIRL. HIANEH S NGEICE -1 ZRLET,

int PyDict_MergeFromSeq2(PyObject *a, PyObject *seq2, int override)

Part of the Stable ABL. seq2 WO ¥ — /fER7 2o T, #& o« ONFEZHEHLLDMELLD LE T,
seg2 ¥, X —/HEDORT L AREZREX 2 ORKIEFGEL 7Y = 7 b (iterable object) &4 3 % KIEF]HE
AT PTRINIRD TR A, BEET 2 X —2MFET 2556, override BEIL HIFFBITHIAL 72 % —
2V, 25 TRVWHRRRICHB L X —2vEd, BIILEGEIIZ 0 ZRL., fistriXtsnik
BEwiE -1 2R UET, (RO ELSNT) Fffi7z Python 2 — FZ2FEL 2, LT X5k E3:

def PyDict_MergeFromSeq2(a, seq2, override):
for key, value in seq2:
if override or key not in a:

alkey] = value
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8.4.2 Set 77>z b+

D+t 7P aryTid set & frozenset DM API ICOWTH LA ANRE T, UBTHMHAL TVR
WHEBEW, IR A 7P 22 b7 a bt a (PyObject_CallMethod(), PyObject_RichCompareBool(),
PyObject_Hash(), PyObject_Repr(), PyObject_IsTrue(), PyObject_Print(), PyObject_GetIter()
EETL) AWM AREKME ST a b o (Pylumber_And(), PyNumber_Subtract(), PyNumber_ Or(),
PyNumber_Xor(), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract(), PyNumber_InPlaceOr(),
PyNumber_InPlaceXor() &%) 2o THRHTE 3,

type PySetObject
Z D PyObject /AL 7=8IL. set & frozenset MADHIT — X ZHRET2DICHVWOLNE T,
PyDictObject LA U & 512, NEWVESE (set) I L TUE (X T LD L SIT) BESF A X THD, 25T
BROEBIHLTE (VAMEHELEIR) AIEEDAEY 7y 2 2HVET, ZofEkoror 4 —
AEDH, RSN TVREEEZLINETIRRL, ZEESNLARENELADD £F, IXRTOT7 7 ERIF, #iE
HROFDEZEFRET 2D TIE R, F¥axXy bahk API ZHOTTOSRETT,

PyTypeObject PySet_Type
Part of the Stable ABI. Z® PyTypeObject D4 ¥ A& > i, Python ® set BERLF T,

PyTypeObject PyFrozenSet_Type
Part of the Stable ABIL. Z® PyTypeObject D4 > AKX > A%, Python @ frozenset B ERL 7,

DgEDRIF 2 v 7<= 7 BIZTXTOD Python 7Y =7 MHT2RA Y RIHLUTEMEL £3, ARk, av
A2+ 77 RETRTDA 7 L— FAlfEZR Python 7Y =7 M L TEEL 25,

int PySet_Check(PyObject *p)
P set DEDY T RATDATI 27 b THBE ZIT true ZIRLET, ZOBBIIEICHINIL £73,

int PyFrozenSet_Check (PyObject *p)
p B frozenset DZ DV T XA DA TV 27 b THB L &I true ZIRLET, ZOBEEIIFEICHIIL
i\j—o

int PyAnySet_Check (PyObject *p)
p D set » frozenset . HAZWVIEIFDVTEXA TDOF T 27 b THIUR, true BIRLFE T, Z OB
WEEIWCHRIN L E T,

int PySet_CheckExact (PyObject *p)
p M set AT VNEWRYTRATDA VARV ATRWEBIZEEZRLEST, ZOBBIXECHINIL
9,

N— a ¥ 3.10 TEN.

int PyAnySet_CheckExact (PyObject *p)
p 2’ set B frozenset DEBL LD A T I =27 b TH DL X true ZIRLES, V744 FOF 7Y =
7 MIEAERA, ZOBBIIEICHIILETS,
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int PyFrozenSet_CheckExact (PyObject *p)
p B frozenset A 7V 7 MEBH T RA TDA VARV ATHRWESICERIELE T, ZOBEIIEIC
ML E 5,

PyObject *PySet_New (PyObject *iterable)
Return value: New reference. Part of the Stable ABI. iterable R34 7Y =7 b EELH L\ set %
BUET, dterable 3 NULL D ¥ Zld, ZZD set ZiR L E T, WM LAHH LW set . KL 7= 5 NULL
iR UE T, iterable 34 7 L — PA[RE TR WAL, TypeError XML ET, ZOaY R 77 Xk
set A —F 2L XITHMRET (c=set(s))s

PyObject *PyFrozenSet_New (PyObject *iterable)
Return value: New reference. Part of the Stable ABI. iterable 25 R34 7 =7 b2 ELH LWV
frozenset iR L £3, idterable 3 NULL @ & =&, 2D frozenset ZiR L F 3§, MIIERICIZH LW set
. KRHMERIZIE NULL 23R L ¥ 3, iterable 234 7 L — FATRE TR WEEX, TypeError i L £,

DD RP~ 27 1ld, set & frozenset £ ZDY T RA TDA VARV AWK L THHETEE T,

Py_ssize_t PySet_Size (PyObject *anyset)
Part of the Stable ABI. set % frozenset DA 7Y =7 FDRI %KL %7, len(anyset) LML TT,
anyset P set | frozenset BRI ZDH 7 XA TDATY =7 M TRWVWIEEIX, PyExc_SystemError %
EHLET,

Py_ssize_t PySet_GET_SIZE(PyObject *anyset)
I —F v ZETHE, PySet_Size() D~ v,

int PySet_Contains (PyObject *anyset, PyObject *key)
Part of the Stable ABI. R0 o756 1 %, RO o/d 0%, T7—DRELLEHEIEF -1
ZiR L %7, Python @ __contains__() XV v FiE-o>T, ZOMBBIIIENY > 2 set &—FR
frozenset kﬁiﬂfﬁ?ﬁébiﬁﬂ key 23N w ¥ 2 AJRETHEWIG G, TypeError 2iEH L E 5, anyset 23
set, frozenset NUZDH TR A TDF 7Y = 7 M TEOEEIX PyExc_SystemError ZiXH L 3,

int PySet_Add (PyObject *set, PyObject *key)
Part of the Stable ABI. set DA ¥ AR Y RIT key ZBM UL £, frozenset IZX L THEEL FF
(PyTuple_SetItem() D& 51T, MDA — FIZHZ 2HTOH L\ frozenset DEZ D 2 7- DI T =
T BIILTZH 0%, RRLAS -1 ZIRLUET, key BNy ¥ 2 0[RETHROVWEAIX, TypeError % i%
HLET, set ZREL T 2RV OEEIE, MemoryError %A L E T, set 2% set EDH T XA
TDA VAR Y ATHRWEGEL, SystemError ZiEH L £ 7,

VDB, set & 2DV T XA A1t U THHRIBET S, frozenset £ #DH 7R 4 FIWIFIHTEZHA,

int PySet_Discard (PyObject *set, PyObject *key)
Part of the Stable ABL. key 2372225 T, HZHIFRLZH 1 ZRL T, Rorbikhroks (bt
FI) 0 ZBELET, TIT—DRELLHER -1 ZIRLE T, key B T KeyError ZEH L $H
Ao key D3Ny o 2 A[RETIRWIE L TypeError ZiAMH L %3, Python @ discard() XY v KriEo
T, ZOBBUIIE Y & 2 set & —IRFINA frozenset ICEHLL 8 Ao set B3 set DEDY T XA TDA ¥
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AR Y ATRHRWYE Zlid, PyExc_SystemError ZiXH L ¥ 73,

PyObject *PySet_Pop (PyObject *set)
Return value: New reference. Part of the Stable ABIL. set DFHDELED XN T 25 LWSE LR
L. ZDF 727 b set OHIRLE ST, KL/ S NULL #iR L ¥ 3, set DZEDHEITIE KeyError
BEHLET, set B set EZDYTRA TDA VARV ATRWEEZ, SystemError #iEH L £,

int PySet_Clear (PyObject *set)
Part of the Stable ABI. set #Z2IZ L 3,

8.5 Function 77> ¥ ~

8.5.1 Function #7>x ¥ Fk

Function * 7Y = 7 FEHOBEBIIH T2 T,

type PyFunctionObject
BEufEbh s C DGR,

PyTypeObject PyFunction_Type
PyTypeObject BID A ¥ AKX AT, Python ORI ZRL £9, Z4UZ Python 7127 J AT types.
FunctionType & L TABEINTWVET,

int PyFunction_Check(PyObject *0)
o WA 7Y =2 b (PyFunction_Type BITH 3) FBHEWCEHZRLET, NI A—XIE NULL ITTEZ
HA, ZOBBIEICHEINLET,

PyObject *PyFunction_New(PyObject *code, PyObject *globals)
Return value: New reference. 23— KA 7V 27 b code WEHEMT SN L WBEBA 7Y =7 b EIRL
E5, globals X Z DB ET 7 ATEZ 70— r IUEROFHETRITIUIRD £8 A,

BEODO R F 2 XY P XFHN AT — AT 27 b OEIEEINE T, module & globals 7> & HX
BENET, 5IBOT 74NV MESRST /77— a2y, 78— ¥ I NULL ICERESINFE T, qualname
BB  FICEICREI N T,

PyObject *PyFunction_NewWithQualName ( PyObject *code, PyObject *globals, PyObject * qualname)
Return value: New reference. PyFunction_New() IZBITWE T2, BA 7Y =2 bD __qualname__
BHCHEEYLY PTEE T, qualname 312 =a3— KA 7Y =2 5 NULL T/ < TiEk b 8 A, NULL
72572856, __qualname__ BMICIE __name__ BHEXFUEIEY I E T,

N—Y ar 3.3 TENM.

PyObject *PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. BAEA 7Y = 7 b op WICHEMNIT ONIza— AT 27 PEIERL
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£9,

PyObject *PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. BAEIA 7> = 7 & op WCEEN T B 417z globals ##EZIR L £ 3

PyObject *PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. Return a borrowed reference to the _ module  attribute of the

function object op. It can be NULL.

CHCEERIZEY 2 —VEHDXFINBA > THETH, Python 2— Fhofior 7= ety b &
NZZedbdbh 7,

PyObject *PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. FAfA 72 =27+ op DD T 7 )V MEEZRLE T, 518 DX T
JV7» NULL 127D %35

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
BA 722 b op DEIROT 7 NV MEEZHELE T, defaults & Py_None 22X 7 LTRIFIUIWIT
FE A

KU 7-FEX. SystemError ZHAX ¥, -1 ZIRL 3,

PyObject *PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. A 72 =7 b op ICEEZINz/ v —Y v 2 RL ¥, NULL 2
cel 7Y =227 FDRINVTT,

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
A7 b oplcZ7u—YxZFELET, closure ¥, Py_None L Idcell ¥ 7Y =7 +DXT
VTIRFIIR D FR A

KL 7=FRX, SystemError ZFHAEXH, -1 ZIRLE I,

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. BIA 7 =27 b op 7 77— a YR LE T, R D EIKEIER]
REZ2FFE D> NULL 1272 D £97,

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
BBA T2t op D7 /7= ayRRELET, annotations [ 3FE D, Py_None THRIFIUIRD ¥
Ao

KL 7-FFX, SystemError ZHAXH, -1 ZIRLET,
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852 1VRXAVARXY Y AT b (Instance Method Objects)

A YRR YARXY v Rl PyCFunction DTz DZ v X—TH Y. PyCFunction &7 7 AX T =7 MINA
VRETB00H LV ATT, ZHIELETD PyMethod_New(func, NULL, class) OFFUH L 2B & X
E

PyTypeObject PyInstanceMethod_Type
PyTypeObject DA ¥ A XY A& Python DA VARV ZAXY v FORIEZRFL EF, Z4Ud Python ©
a2y g MENAENER A

int PyInstanceMethod_Check (PyObject *0)
0OMA VARV ARY v KA TY 27 b (PyInstanceMethod_Type B TH 2) JHICERRL T, 87
A—ZRIF NULL I TEEH A, ZOBBUIHICEIALET,

PyObject *PyInstanceMethod_New (PyObject *func)
Return value: New reference. fEEDOFENH LAIREX 7 =7 b func B0 T2#i7ziz A VARV ARX Y v
FATO =27 VRIRLET, func i34 Y ARV AXY v FBRREUOH N 2R IH I8 TT,

PyObject *PyInstanceMethod_Function(PyObject *im)
Return value: Borrowed reference. 4 Y AR YA XY v K im WZHEEMIT SN A 727 v EIRL
S

PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. PyInstanceMethod_Function() D27 BIRT, TI7—F v 7%
TWEEA,

8.5.3 XYy RATTxo

XYy REBEEA 7Y 27 MCEBEINTOWET, XV Yy FIBRXHZ22—F—EFRDOIZ ZAZHBIhTWS
DTF, FEENTVWRNWAY Y R (FFRA TVl MTHMEEINTXAYy R EFHAT2 28 TEER A

PyTypeObject PyMethod_Type
Z D PyTypeObject DA ¥ AR A% Python DX Y v FEIZRBLE T, 2047V =2 M. types.
MethodType ¥ LT Python 7' v 27 LRI TVET,

int PyMethod_Check (PyObject *0)
0 MRAXYy AT =2+ (PyMethod_Type TTH %) BECEZEL £F, 87 X —&X(X NULL I TZ
FHA, ZOBBUIHICHRIILET,

PyObject *PyMethod_New (PyObject * func, PyObject *self)
Return value: New reference. fEEDMUH LATBEA 7 =2 b func E XY v ROREEINEZNE L
ARVR self BESIHRAY Yy RATI 27 PRIRLET B func & XV v RBEUEH X
RRCIE U X NS A 7Y 27 b TT, self 1Z NULL IZTEFEHA,
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PyObject *PyMethod_Function(PyObject *meth)
Return value: Borrowed reference. XY v K meth WCEEII SN TWAEMA 7O =27 P ERL E T,

PyObject *PyMethod_GET_FUNCTION ( PyObject *meth)
Return value: Borrowed reference. PyMethod_Function() D7 BIRT, TI7—F = v 72TV ER A,

PyObject *PyMethod_Self (PyObject *meth)
Return value: Borrowed reference. XY v ¥ meth ICBETIT SNzl Y AX Y ARIRLET,

PyObject *PyMethod_GET_SELF ( PyObject *meth)
Return value: Borrowed reference. PyMethod_Self() D7 BT, TI7—F = v 7 E{TVERA,

8.5.4 LILATZ U b+ (cell object)

T (cell)) ATV 2T ME. BBORa-ThOSBINIZEBEERET 20N E T, LKL
BIZOWTEREI N, F4DEZEELET; COEZSRTI2ERK Y 7 7L — LIBT3 00— 7V ERITE,
FDRZRy 7 7L —LOHMMUTRICHEZSH L TWEELICHTEBHAAD 2T, LA TREINEICT 2
252, kAATO 27 FEHEDORD D ICELADELFEONET, ZOBALF T =7 bRl %S
(dereference) (&, 4 ¥ EZ 7V R X o THERENT NS P I —FHNTHR-FENTVWEIHERDHDET; LI
ATV M7 7 ALLBRIC, BEIMICHESRIEEZ D $8A. EEMAOKRRTIE, LA 7Y 27 M
BNV S Y = S G 2

type PyCellObject
AXATY 27 Mifib C ERTT,

PyTypeObject PyCell_Type
ENFATI 7 MITHIET AL TS 27 M T,

int PyCell_Check(ob)
0b BENATI 27 FOBEWCEZIRLET; ob 13 NULL THoTUIRD E¥A, TOREBITEITHKIIL
£,

PyObject *PyCell_New (PyObject *ob)
Return value: New reference. fH ob D Ao 72$ilzlot A7 =7 b EER L TRLET, 5180% NULL
WKLTHDREVEEA,

PyObject *PyCell_Get (PyObject *cell)
Return value: New reference. cell DINEZRLE T,

PyObject *PyCell_GET (PyObject *cell)
Return value: Borrowed reference. cell DINEZIRL E 323, cell H3IE NULL 220t Nt 7Y =27 M TH
EDEIPIFF vy I LET A

int PyCell_Set (PyObject *cell, PyObject *value)
YAFATI 2 b cell DNEZ value WRELE T, ZOBBIIBIEDOLLDETONEIINT 22z
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fE L £9, value 1 NULL TH 2 FWVWER A, cell 1ZJE NULL TRITFNERD TR AL cell AT T
VP P TRWES, -1 ZRLET, hT5L 0 2RLET,

void PyCell_SET(PyObject *cell, PyObject *value)
AT 2T b cell DIEZE value ITRELE T, ZA D Y MW T 2EHIZRL . KREDDDF = v
73 MBITOER AL cell 13IE NULL TRITFIUIR ST, 2okl d 7Y =2 P TRITFNEZRD F8 A

8.5.6 A—FATxok

a— k4722 b (Code objects) i& CPython EHEDKL NVLFHMED TS, &4 7Y =7 MIBEBUHRE
ENTOVRWIETHREa — FOREZRBAL TV,

type PyCodeObject
A—-FATY 27 VKRBT EDIHPEIND CREhR, ZoMD7 4 — NI THEEINEG
35,

PyTypeObject PyCode_Type
Z4UZ Python @ code B%RIIT 5 PyTypelObject DA VARV A TT,

int PyCode_Check (PyObject *co)
co B’ code ¥ 7V 27 FOFARICERIRLET, ZOBBUIEICHINILET,

int PyCode_GetNumFree (PyCodeObject *co)
co NDHMHZH (free variables) D EIR L F 3,

PyCodeObject *PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, Py-
Object *code, PyObject *consts, PyObject *names, PyObject *varnames,
PyObject *freevars, PyObject *cellvars, PyObject *filename, PyObject

*name, int firstlineno, PyObject *Inotab)
Return value: New reference. iL\Wa—RA 727 b2 RLET, 7L — L2 T 27DITK I —

DA—FA TV =7 b BPRBERGEE. KD DT PyCode_NewEmpty () ZRHA L TLZ&E WV, NS ba—
FIIHBICEH I N B 72D, PyCode_New() ZEHEMU T ¥, Python OFFMN—Y a3 YITKFELTL
S5TeWHhET,

PyCodeObject *PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,
int mlocals, int stacksize, int flags, PyObject *code,
PyObject *consts, PyObject *names, PyObject *var-
names, PyObject *freevars, PyObject *cellvars, PyOb-
ject *filename, PyObject *name, int firstlineno, PyOb-

ject *Inotab)
Return value: New reference. PyCode_New () W2l TWE 5, fLEEHG D 72HD "posonlyargcount”

DHEMENTVE T,

N—a v 3.8 TEM.
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PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. 1L WD a— R4 7P =27 e, faEEINLT 7 4 v, B4, Bk
THRBTERLE T, BEN/a—FF 72227 ML TD exec() ¥ eval() WFFFENTVEEA,

int PyCode_Addr2Line ( PyCodeObject *co, int byte_ offset)
Return the line number of the instruction that occurs on or before byte_offset and ends after it. If

you just need the line number of a frame, use PyFrame_GetLineNumber () instead.

For efficiently iterating over the line numbers in a code object, use the API described in PEP 626.

8.6 MDA T Uk

8.6.1 J7AIATIxU

INBHD API i, Python 2 DAAAD 7 7 A VAT =227 +D CAPI ZREMBLI 2L — 52372000
TF, zhbld, Bl C 54 77V THHE— P IR TWE Ay 7 7% [/O (FILEX) 283 7z icfibh 3,
Python 3 Tl&, 77 AV E A MY —LEH LW io BV 2 — LR #HIN. ZZ2I12 0S8 DIEL NNy 7 7
X 1/0 DLW O DEPEREINTVET, TTHHINTWSEEIL. Zh s L APT OfFERZ C
TwRX=ThHH, A VXV RXRTOAFNHEL T —@BHAZANTVWET; 5= F =7 4 —Da—Fidfbbhic
io ® APl %2ffi5 Z e RN E 3,

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. Part of the Stable ABIL BHZBDPNTWE 774V fd D7 7 A VT 4 R

7)) F RIS Python D7 7 ANVFTY =22 bRERLE T, 518 name . encoding . errors . newline
Wi, 774V FOfEE LT NULL 2MEZX E5, buffering 121& -1 ZHEELTT 7 AV FOEEFES Z &
BTEET, name FEHEINZ2DTT, BAFABREDT-DITKINTVET, KT 5L NULL 2R L
F3, & D EENRSIBOMBEHIZ, i0.open) BIBD KX 2 XY 2SR T ZE W,

ES: Python A NV —2BHBONY 77 ) Y IERFDRD. 77 A NELBFD OS LNLDA Y
7y Ve HAT I, HAREE (FHERT—XIE) R s FRILET,

N— a v 3.2 TEH: name BIHEDOMER,

int PyObject_AsFileDescriptor (PyObject *p)
Part of the Stable ABL. p IZB#EDFBbNE 77 ANT 4 A2V T R% int E L TRLES, 7 7Y =
7 BRI S, ZOEEZIELET, BEATRWEEG, 79227 M2 fileno() XY v FBHIIITS
HLET; 20XV y FOIBDEEZ, 774Vt TOMHEE L TOREINZEHTRINERD THA, KK
THEHINERELT -1 ZIRLET,

PyObject *PyFile_GetLine (PyObject *p, int n)
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Return value: New reference. Part of the Stable ABI. p.readline([n]) [ UT. ZOBEEIIA T
Vb p DFTEHRAHLET, pl &7 74 LA TP 27 F, readline() XV v REROM[ 1D
ATz P THEVERA. n D0 DFE, ITORIICHRRIERIC 1 TEIHRALLEST, n 230
EDREFUI n A PUEDTF—RFFEAHL FEA; o> T, TO—HREIWEESNLLERHD
T, EHHLDHEAETH, GiAH LETCIRT 7 4 VORERIEE L 72581132075 % BLE T, n HY 0
Ibh/hEdhuE, RESRBEDLST 117720 % SiaHLE T 3187 7 4 VORIEICERE L 55121
EOFError ZiAH L X5,

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
io.open_code() DEH DLW Z FHEZL T, ZONRFRXA—X—2HEINTNY FITELET,

NV B Z1% PyObject *(x)PyObject *path, void *userData ZUDBIET. path I& PyUnicodeObject
TH5ZePRIESNTVE T,

userData RA > RX7 v ZEBICEINE T, 7y 7R V24 206U IAZ0d LAk
WDT, ZOKRA ¥ RIZEHE Python DIREESRINETIEHD FHA.

D7y 7BEA YR - PHREDN S Z ZERLTWA 20, Y 2 — A7 frozen BEY 22— T
H 57D sys.modules IZHBZFMARIREREY 2 — L TH B B> TWAREEERVTIE. 7 v 7B
DETHFICHLWVES 2 — L% A VR— M T2DIEEITTL I W,

Wo e A7y ZBENRESIN S, HIFRCEEZIMZDTES, BOLD PyFile_ SetUpenCodeHook()
DEFHEUIFKBMLUES, ZOBBBRB LIz 2ld 4 V&=V 2BPtahThGE, -1 2K
LThstzty FLET,

ZOBBUL Py_Initialize() X DENCIEOH L THEETT,
SR L T BE&E A N b setopencodehook ®EH L 3,
N—a ¥ 3.8 TEM.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
Part of the Stable ABL. A7 Y227 bk obj 27 7 ANATI 27 b p CEEIAAE T, flags Y R— b T
%77 270% Py_PRINT RAW 72 TT; TOT7 77 Z2IEET 2. £ 7 =2 MZ repr() Tid#< str()
ZEALLHEREZ 7 7 ANVCEZHLES, BILAGEEIIE 0 2R L. KT 2 -1 2R L CHEYIR
Bt ety P LED,

int PyFile_WriteString(const char *s, PyObject *p)
Part of the Stable ABL. X8| s 27 7 ANA TPz b+ plCEEHLET, WILZEEITE 0 &R
L. K2 -1 2 RLCHEYZEIANZEY PLET,
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8.6.2 EXa—ILAT2x ¥ k (module object)

PyTypeObject PyModule_Type
Part of the Stable ABI. Z® PyTypeObject D4 ¥ AR ¥ R Python DEY 2 =4 7Y M%
KHLET, 20X 7Y =2 ME Python 7027 LIZid types.ModuleType ¥ L TABEHTVET,

int PyModule_Check (PyObject *p)
PPEY 2= NI TI 2T IPET 2= NA T2 VOV TRA T THEE XICEZELET, TR
BHIZERIIL £5,

int PyModule_CheckExact (PyObject *p)
pWEI 2—NFA T2 MT, D PyModule_Type DY 7T XA T TRVWE ZICERRLET, Z OB
BHICERALET,

PyObject *PyModule_NewObject (PyObject *name)

Return value: New reference. Part of the Stable ABI since version 3.7. __name__ JEMIZ name 238%

EEINTHLVWEY 2 F TV P 2RLET, Y a2—/D __name__, __doc__, __package__,
__loader__ JEMICEA A > TWET (__name__ BIHHIAT None TY); __file__ BHIEEZANZ D
WO LMo BETT,

N— a3 v 3.3 THEm.

N—Yar 3.4 TEHE: __package__ £ __loader__ I None ICHKEINFE T,

PyObject *PyModule_New(const char *name)
Return value: New reference. Part of the Stable ABI. PyModule_NewObject () IZlTWE 325, name
'& Unicode # 7Y =27 pTIE% L UTF-8 Ty a— FENLFHITT,

PyObject *PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. Part of the Stable ABL. module DRI ZEM % KEE T 2EEL 7V«
JIEBBRLEST; 2DOA TV ME, EV2—A TP bD __dict__ BHEREUTDDTT, module

MWES2a—NFTT27 b (BLABEY 2—VF TP 27 bDY T XA T) TROWEEIL, SystemError
DA E A NULL 2SR E N E T

TRREY 2 — LTl €Y 2—10D __dict__ ZEHEREIFET 2 XD D, PyModule_* 3 XU PyObject_x*
BIRCE S AR I N E 3,

PyObject *PyModule_GetNameObject (PyObject *module)
Return value: New reference. Part of the Stable ABI since version 3.7. module ® __name__ DfH%
BLET, BV 2—-ADNIZ0REELZHRMEL TORVWEERXXFINR TR WIS, SystemError ZiEHI LT
NULL 2B L £,

N—ar 3.3 TEM.

const char *PyModule_GetName (PyObject *module)
Part of the Stable ABI. PyModule_GetNameObject () IZITWEFTH, 'utf-8' T ¥ a— RINi
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name #iE L ¥,

void *PyModule_GetState (PyObject *module)
Part of the Stable ABL. €Y 2 =D Vstate”(EY 2 =V ZER L2 X A I VI THREEINEZAEY T
0y ZANDKRA ¥ E =) 2 IRFAULX NULL 2R L £ 3§, PyModuleDef.m_size ZBHLTLIZE W,

PyModuleDef *PyModule_GetDef (PyObject *module)
Part of the Stable ABL. €3 2 —/UHBELNBITE I o7z PyModuleDef MEHRANDKRA VX ZIRLET,
EV 2P ERICL > TELR TR 5 2581 NULL 2R L £5,

PyObject *PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. Part of the Stable ABI. module ® __file__ B % d 12 module 73
O—RENZBLDT7 7 A NVEERLET, L7 7 A VAPERSINTOVRWVEES, Unicode XFFT
3 VWE, SystemError ZFAIET NULL iR L £3, 2L DEEE Unicode 7Y =27 FAD
ZIRERLET,

N—a v 3.2 Tl

const char *PyModule_GetFilename ( PyObject *module)
Part of the Stable ABI. PyModule_GetFilenameObject () EITWE A, "utf-8° T=>ra— FE N/
77 ANVBEIRLET,

N—=Y a v 3.2 TIHLE: PyModule_GetFilename() F T YA —FRTERWVT 7 4 LA LTI
UnicodeEncodeError Z#A M L ¥ 3, THDHRD DIZ PyModule_GetFilenameObject () % L T <
72E W,

CE2a—I/LOFIHAL

BHE, EYa— VA TVl MARREY 2 — (LR 2 =2 A R— P LTWBHEAES L 75 V) £7i3H
BIAENTEY 2 — v (PyImport_AppendInittab () %o THHULBEIBDBME A TVWEEY 2 —) 226 1F
LNF T, FHICOWTIX building F721% extending-with-embedding 2 R T 72X W,

WIEALREEIE, EY 2 —VERDA Y AKX Y X% PyModule_Create() WL THREN > ZEY 22— I T
Pz FERLTHEVTIT L, b L XEREERZOODE R LEBUIHHL” 2ERLTHHEOER A,

type PyModuleDef
Part of the Stable ABI (including all members). €Y 2 —VEBREEREFES 2 — ATV 27 b 2E
T % DITRHEL TR TOEIMERIF L £, BHIZ. TAZNDEY 2 — LT LIt E N2
DRIDERH 1 DEIFELE T,

PyModuleDef Base m_base
Z DX U N—FHIZ PyModuleDef HEAD_INIT CHIHLL TL 72X\,

const char *m_name

HLWEY 2 — LD,
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const char *m_doc
EY 2 =D docstring, 72T docstring 1& PyDoc_STRVAR % FIFH L TEMINE T,

Py ssize 1 m_size
EY 2 —LDIREEIE, §i7e 71— LR FEIRTld 72 { PyModule_GetState() THURTEZEY 2 —

NZEDRAEVHEBICRFFEINTVSZeAHDET, X TEY 2 —VZERDY 7 - £ v &
TV R—TRBIMRET,

CDXEY UL m_size ICHEDVWTEY 2 — UERIRFICHERZI N, £X 2 -T2 =7 LR
ENB L EIZ, m_free MBI HIIZNDNIINIETHRNENE TS,

m_size I -1 ZRKET D L. ZOEY 2 —WE/a — U RIREZFHEODITH T - L V&2 =T
R—FPR—FLTVRVEWVWS Z2IZRDET,

m_size ZIFADHEIHKET S, TV 2 —WIIFEIALTE, ZORED-DITHEL 12 581D X
BUVRPHETEZLWVWI IR ET, FAD n_size IZZEBEULTHEIZRD £5,

S PEP 3121 #2018,

PyMethodDef *m_methods
PyMethodDef TERINE, TY 2 — VL VEBODT — T AADRAL ¥ X —, BEDTFELEBWY
Bl NULL Z2&RET 5 &3] HE,

PyModuleDef _Slot *m_slots
LBtz D R v vy MERDOESIT, {0, NULL} EZE2HKie w0 5, —BREIMLZ 8
5 ¥ EiE. m_slots 1 NULL TR UIFNUIZ D THA,

N—=ay 35 TEE: N—Yary 35 XDElE. TOX U NEEIZ NULL KREZNTWT, RDD

DY LTERINTVWE L

inquiry m_reload

traverseproc m_traverse

GCEADEY 2 — VA TY =7 FeERT 2B S 2 EERE, BHERWGEE 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 TZAH: No longer called before the module state is allocated.

inquiry m_clear

GCHIDEY2a—NATV = b 2r V7 —F 3RO HESNE 7V 7 —B%L, BELRVWEEIR,
NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
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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 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 m_free is called directly.
N— a ¥ 3.9 TZH: No longer called before the module state is allocated.

freefunc m_free

CCHRIDEI2a—NATT2r N RERT 2L MO SN2 B, HERWEEIE 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

Y a— VOPILBEBDPEREEY 2a— A3 70227 b 2AER L TRITHELH D £T, U —EXBEwHL”
CFER, XD 20DEY 2 —VERKBEBOEE L0 1 DT

PyObject *PyModule_Create (PyModuleDef *def)
Return value: New reference. def TOEFRICKE > THLWEY 2a— ATV b 2ERLET, Zh
¥ PyModule_Create2() @ module_api_version \Z PYTHON_API_VERSION ZE L7 XD X 5 I2iR
2HNET,

PyObject *PyModule_Create2(PyModuleDef *def, int module__api_version)
Return value: New reference. Part of the Stable ABI. API NX—3 3 % module__api_version & LT
def TOEBRBIME>THLWES 2 — NI 727 P 2ERLET, b LIEEINAA—Ta VBETLT
WA Y ER=TYR—DN= a » e B2 55513, RuntimeWarning ZHAEIH X7,

AR B AYOHE. ZOBEETIER L PyModule Create() ZFIAT A2RNETT, ZOBEEI. 20D
B D BEMN R L T2 & JITZIAAL T ZE W,

BV 2a—NF TV =7 N BWIEUCEED IR S B HIIT, 72T WIE PyModule_AddObjectRef () 72 ¥ DR %
FoTEY2a—NF TPz PIAUYANEFIBEIEET,

212 F8E BRATZ Uk (concrete object) L1V



The Python/C API, YUJ—2X 3.10.13

ZERPEVIRATE

TERZEEERT 285 120D 7d, 7 ZEFEIIL” 22K T 2 KT, ZONETHESNIINREY 2 —
E. &b Python BY 2 — WIEWIRZ FEWE LET: ML, €22 -1 47 27 b RERT S £/
EBPE ¥ XU NEFIRIE % RITERME chdlahEd, ZOXNEZ 72D __new__() XY v Ke __init__Q)
XYy R TwEd,

—RFEHETAER I N EY 2 — L e EN, ZRETIECTEREINLES 2 —VET Y IV TEHD %
B A: sys.modules DTV b —=DHIRZINEY 2 —VPEA VK- EINLHBE HILLVEY 21T TPy
FORERZN, HOVEY 22— Python €Y 2 — LML K KHEDOHAR—YaL 7y a Yy TUBEERS 2
CIZBDET, 774N TR AUEBRDPOIELNILBERDOES 2 —NVIIMVTHEIRETT: HEIA VARV
AWZMAFEFFHNDA VAR RACHE L EEA, . (BRI PyModule_GetState() %o THUST
%x2) ZTORER, (EY2—D __dict__ % PyType_FromSpec() THERENIMEALADI FADXS572) €
Va— VBT 2bDE, FEDEY 2 — ATV 27 MVFEDDDTHEIREL WS Z LTI,

LY 2o TAEREINEZRETOEY 2 NVE BT AV ETUE— 2B R T2 ROLNFE
T, BEROES 2= M LTWAEZ e ZRETEZDITE. 20V TWEZOHE— 25323 THSTT,

LBV 2 ER T 2 72912, FIILEIE (PyInit. modulename) 1% TR m_slots #FfD PyModuleDef
FRLET, ThEIRETHIC, PyModuleDef A ¥ A X ¥ ZIZRDETHHAL Iz TdWIT EHA:

PyObject *PyModuleDef_Init(PyModuleDef *def)
Return value: Borrowed reference. Part of the Stable ABI since version 8.5. €Y 2 —)IVEENT ¥ 5
A Y M ZIELSIET 5. @UNCHIHbE 7z Python #7222 b THEZERAEL £,

PyObject* IC¥ ¥ A M &Nz def ZIBL ETF, =7 —0R4E LG NULL ZiIR L £5,
N— ar 3.5 TEM.
EBY 2= VERD m_slots X > \F PyModuleDef_Slot MHE{ADELY| % X R IFIUER D R A

type PyModuleDef_Slot

int slot

Zuy b ID T, IR TS ATV 2 FI AR (Eh H 3N £ 3,

void *value
20y FOET, BHiZZey b ID ITRELET,

N— a3 v 3.5 TEM.
m__slots BEEFNZ ID 0 DX\ vy b THEXATWRITIUIRD TR A.
FHAHEER Ay s OBIILIT T

Py_mod_create
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ED 2N T2l VEBEERT E7DICMEINIBEBEEELE T, 20Xy MO value KA >
ZIRDY T3 F v R OB EHE L TO0RLTUEWITERA:

PyObject *create_module(PyObject *spec, PyModuleDef *def)

PEP 451 TEHK SN 7z ModuleSpec 4 Y AR Y AL, Y a— VEREZITIMAEKTT, ZHUIHL
WEY 2= A7V MBI, 7 —%FEL T NULL ZIRITRETT,

COBBIIRNRICED THELIRNETT, FIERED Python 2— FZIFRHEITRXETIERL, FALE
Ta—nEZAVKR-—PLEIET D EMEREAL—-TITMHBTL & 5,

B D Py_mod_create ARy & 1 DDEY 2 — VERICRELRZWVABLNTT,

Py_mod_create DFEINTWVARWIEEHIEX, 4 ¥ KR— MEMIE PyModule_ New() Zffio GAFDEY 22—
NATI 27 VeERLET, Y 2 —VOZANIERTIZZ L spec 22 HBIF I, ZHUT & » THLR
EY 2 AP EY 2 —VEECBF 2 MEZHETELD, SRV vy 27V 7 2@BLTH—DE
Va2 VEREEZHLELOOHOARITA Y R—-FTELDLET,

BENBZ AT =7 MY PyModule_Type DA VARV ATHIRLEZH N EFXA, 1 ¥ F— Mz
TEEMOHRELBRENTEZRIIE,. CARTTHMZ T, Lo L. PyModuleDef A5 NULL T\
m_traverse, m_clear, m_free . H L ¥ TH WV m_size . H L <1 Py_mod_create DIFtD R 1 v
k2O A1X, PyModule_Type 4 Y AR Y ADADREINETL & 9,

Py_mod_exec

TV a—l% RITTS & 2N BB ERELET, 24X Python €Y 2 —1Da— F2ETT 3
DYFETT: ZOBBEEVWTWEIZ IR EREEY 2 —1MICLET, OB 71 F v 3T
T3

int exec_module ( PyObject *module)

BHD Py_mod_exec A1 v FDFTEZINTWGEK. m_slots EEANCHNZIEICUEZI ATV E £,

ZEREIHHEIZOWT I DL K& PEP 489 2R T X W,

BEKEED 2 — ILIERBEK

DU oBfud. LB EZMES & 2 ICEAICPOHENE T, FIZIEEY 2 -1 AT =7 b ZERNCTAERT
Y EIL, IS DM EEREM X £ 3, PyModule_FromDefAndSpec 3 & (f PyModule_ExecDef D ¥'5H 5 b,
PEONH L 72 RICIEE Y 2 — AT A TuRITIUER D 28 A,

PyObject *PyModule_FromDefAndSpec ( PyModuleDef *def, PyObject *spec)

Return value: New reference. Create a new module object, given the definition in def and the
ModuleSpec spec. This behaves like PyModule_FromDefAndSpec2() with module__api_version set to
PYTHON_API_VERSION.

N— ar 3.5 TEM.
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PyObject *PyModule_FromDefAndSpec2(PyModuleDef *def, PyObject *spec, int module_api_ver-

ston)
Return value: New reference. Part of the Stable ABI since version 3.7. Create a new module object,
given the definition in def and the ModuleSpec spec, assuming the APT version module__api_version.

If that version does not match the version of the running interpreter, a RuntimeWarning is emitted.

AR: ZrAYODEAE. ZOBETIER L PyModule_FromDefAndSpec() ZFHATARNETT, ZDME
B, ZOBEBOPEEZHBEL TV e ZITRIAALTIZE W,

N—Ya ¥ 3.5 TEM.

int PyModule_ExecDef ( PyObject *module, PyModuleDef *def)
Part of the Stable ABI since version 3.7. def THZBNIEEDFEITAR Y I (Py_mod_ezec) & FAT
LES,

N—a v 3.5 TEM.

int PyModule_SetDocString (PyObject *module, const char *docstring)
Part of the Stable ABI since version 3.7. module ® docstring % docstring IZ8E L 3, Z DEEAEIL.
PyModuleDef %% PyModule_Create % L < % PyModule_FromDefAndSpec #ffio CTEY 2 — /L 24K
5 ZICHBCEOHEINE T,

N—a v 3.5 TEM.

int PyModule_AddFunctions (PyObject *module, PyMethodDef * functions)
Part of the Stable ABI since version 3.7. #&4fi23 NULL 1272 - T\ 3 functions BCHNC H % BE% module
B L £3, PyMethodDef WHERDE %4 D> b VIZDW Tk PyMethodDef OFEHZ SR L TL /2
SV (CEY 2= VOAHTZEMAEEINTORVOT, C TEEINLEY 2 -1 L0 7 B 3w
TVWEY2—L% 1 DHDFIEE L TZIFHD, Python 72 7 ADA Y ARV RAXY v RIZMFICL %
T)o Z OB, PyModuleDef 55 PyModule_Create % L < & PyModule_FromDefAndSpec % fifio T
BV a— VAT S ZICHBINITF RN E T,

N—ar 3.5 TEM.
HR— FREE
EY 2 —VOYIILER (—BEVIHEHEZ S 5E) . D2 WVIFEY 2 —ADETAR Yy b SRS X 2B

(ZBFEIL 25 35E) BROBBEM-S . EY 2 —1 0 state DFILZHICTE XS

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)
Part of the Stable ABI since version 8.10. module WA 7Y =27 b% name ¥ L TEBIMLET, ZDH
BIIEY 2 — LV OFIHHLEED & R H 2 L 2 EFIBEE TS,

On success, return 0. On error, raise an exception and return -1.
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Return NULL if value is NULL. It must be called with an exception raised in this case.

15 F 151

static int

add_spam(PyObject *module, int value)

{
PyObject *obj = PyLong_FromLong(value);
if (obj == NULL) {

return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;
3

The example can also be written without checking explicitly if obj is NULL:

static int

add_spam(PyObject *module, int value)

{
PyObject *obj = PyLong_FromLong(value) ;
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (obj) ;

return res;

Note that Py_XDECREF () should be used instead of Py_DECREF () in this case, since 0bj can be NULL.

N— a3 ¥ 3.10 TEH.

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

Part of the Stable ABIL. Similar to PyModule_AddObjectRef (), but steals a reference to value on

success (if it returns 0).

The new PyModule_AddObjectRef () function is recommended, since it is easy to introduce reference

leaks by misusing the PyModule_AddObject () function.

AMR: Unlike other functions that steal references, PyModule_AddObject () only releases the reference

to value on success.

This means that its return value must be checked, and calling code must Py_DECREF () value manually

on error.

B
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static int
add_spam(PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value) ;
if (obj == NULL) {
return -1;
}
if (PyModule_AddObject(module, "spam", obj) < 0) {
Py_DECREF (obj) ;
return -1;
}
// PyModule_AddObject() stole a reference to obj:
// Py_DECREF(obj) is not needed here
return O;
}

The example can also be written without checking explicitly if obj is NULL:

static int
add_spam(PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value);
if (PyModule_AddObject(module, "spam", obj) < 0) {
Py_XDECREF (obj) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py_DECREF(obj) is mot needed here
return 0O;
}

Note that Py_XDECREF () should be used instead of Py_DECREF () in this case, since obj can be NULL.

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
Part of the Stable ABL. module \[ZFEBUEE%E name ¥ LTBML 3, ZOFEEREEIZEY 2 -1
LR oS TVE T, T7—DE EFE -1 &2, LA 223 0 ZRL XTI,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
Part of the Stable ABI. module IZ3XFHE% name ¥ LTEMLET, ZOFEFBEKIZEY 2—1D
PR SR STV E T, SCFF value 1 NULL B3 Sh TWARFIUERD $8A, T7—0DL
FWE -1 &, BILAEEZITIZ 0 ZIELET,

int PyModule_AddIntMacro ( PyObject *module, macro)
module ' int EFBEEBMUL £ 3, AR EMEIE maro 25 WEXINF T, Hl 2I1E
PyModule_AddIntMacro(module, AF_INET) & 3 % &, AF INET 2 W5 %HiD int BEH %
AF _INET DfET module \ZEMLE T, =72 -1 2, BIIRICIZ 0 I RL 5,
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int PyModule_AddStringMacro (PyObject *module, macro)

NFHIEZ module WZBIML F3,

int PyModule_AddType (PyObject *module, PyTypeObject *type)

Part of the Stable ABI since version 3.10. 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 tp_name after dot. Return -1 on error, 0 on success.

N—3 g v 3.9 TEM.

ESa—-IILEER

—BEREE b, BEDA YR TV RXDayTHF AN LOREEES VANV DEY 2 —AEBERLET, 21U
LoT. BOBLEI 2 —NVEBNOSBRETTES 2 - ATV 7 b PEUGTEE T,

LI 25 t —DERP OEBDET 2 — UIMERTEZ 2DT. 25 DRI Z BB L2 {H 5
TERINEES 2 —MIZIEHEZFE A

PyObject *PyState_FindModule ( PyModuleDef *def)

Return value: Borrowed reference. Part of the Stable ABL. BIfED A ¥ X7 XD def »olEHNT=E
Va—NF 7T bPRIRLET, TOXY vy FOUlESEMFE LT, #iid o T PyState_AddModule() T
AYRTYRD state ICEY 2a— VA TP 27 bREAELTES ZEZERLET, ST 2EY a—F
7Yz 7 FHERMADSRV. B LUIEHEINIA X TV XD state 1THFE S L TWRWEEIE, NULL ZiR
LES,

int PyState_AddModule (PyObject *module, PyModuleDef *def)

Part of the Stable ABI since version 3.5. FBUCHEENLET 2 -V F TV =27 b2, A VR TV XD
state ICHAEL £, ZOMEMS Z & T PyState_FindModule() MBHEV 2a—LF 7T M7 2
TRATEZLIITHRDET,

—BREEIL 2 o TIERE N EY 2 —MITDAETT,

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).
FEOH LANE GIL 285 L2 04udze b 8 A,
BHLS 02, RLZS -1 ZBL %7,

N—ar 3.3 TEM.

int PyState_RemoveModule ( PyModuleDef *def)

Part of the Stable ABI since version 3.3. def D OAfEbNIET 2= NI TI 2T b2 A VR TV AR
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state 22HHIBRL 5, LS 0 &2, KRBLES -1 ZIRLET,
IO LENG GIL 215 L2 hiudz b $8 A,

N—ar 3.3 TEM.

8.6.3 1T7L—2AT2 ¥k (iterator object)

Python TR EEIA T L — XA 7V 27 b 2REHELTVWET, —2HE Y- Y XA 71 —&T,
__getitem__ () XYy REYR- I TZ3TEDOS—r Y 22WMOPVET, ZOoHEFFUOHLAJGEAS 7Y =
7 bt F AHE (sentinel value) ZIW, O —F Y ANDOBERZ L IKMUH LAJREL 7 =27 S Z2EUH L
T, BV FAOVENRI N & TICKBNEZKT LE T,

PyTypeObject PySeqlter_Type
Part of the Stable ABI. PySeqIter New() %, fAAAHS —o ¥ ZANTH LT 1 51BUE K DFHAIA AR
Biter(O) ZIMUIH L ZIGRENDE, ATV —EF 7927 ORI TV =27+ TF,

int PySeqIter_Check(op)
op DBIH PySeqlter_Type HOLEWCEZ IR L £3, ZOBAEIIEICHRILET,

PyObject *PySeqIlter_New(PyObject *seq)
Return value: New reference. Part of the Stable ABI. —f&NR> —7 Y24 7T 27 b seq 2> A4
TL—RZIRLET, RIFUHIEZ, > —F Y ADRFHERIEOBIC IndexError ZIR L7 ZITHK T L
9,

PyTypeObject PyCallIter_Type
Part of the Stable ABL. PyCallIter_New() %, fHAAABE iter() @ 2 FIEIEADETA 71— %
AT POWATY 27 P TT,

int PyCallIter_Check(op)
op DTIH PyCalllter Type MOGHICHEZRLE T, ZOBEKITEICHIIL £3,

PyObject *PyCallIter_New(PyObject *callable, PyObject *sentinel)
Return value: New reference. Part of the Stable ABL #7274 7L — X %RLET, BRAID T XX
callable 3587 U TN E %5 Python OFFN LATREA 79 = 7 FIRBIRATH DR FEWVWERA; callable
W, PO XN - KICRORKIBAIEN R A 7Y = 7 bR RERITUIR D 8 A, EREhif T —%
& callable B sentinel 12 L WEZ RS & RIBUHEZE T LE T,
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8.6.4 TRUVTAAT T I (descriptor object)

" FAZ Y TR (descriptor)” E, HBF T2 POV OPDBEHIICOVWTEHARLIEATI Y M TT, TR
IVTRF T2l MIUAT Y =7 POREENICHD 7,

PyTypeObject PyProperty_Type
Part of the Stable ABL #HAAAT A7V FRBORF 7S = 7 M TY,

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
Return value: New reference. Part of the Stable ABI.

PyObject *PyDescr_NewMember ( Py TypeObject *type, struct PyMemberDef *meth)
Return value: New reference. Part of the Stable ABI.

PyObject *PyDescr_NewMethod ( Py TypeObject *type, struct PyMethodDef *meth)
Return value: New reference. Part of the Stable ABI.

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)

Return value: New reference.

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
Return value: New reference. Part of the Stable ABI.

int PyDescr_IsData(PyObject *descr)
TRIVTREITI =22 b descr BT —ZBUDT A7) FROGEZIEL iz, XYy RFRZY
TROBEIIE 0 RIBLE T, deser 3T RAZ VTR ATI 27 bTRITFNERDERA, TF7—F v
7TV ER A

PyObject *PyWrapper_New (PyObject*, PyObject™)
Return value: New reference. Part of the Stable ABI.

8.6.5 XA XATZ TV k (slice object)

PyTypeObject PySlice_Type
Part of the Stable ABI. A7 A XA 79 =7 vOMA T =27 MTF, ZHE, Python LA ¥IiZBIT 2
slice ERILA TS =2 FTT,

int PySlice_Check(PyObject *ob)
0b WATZAARLT T 27 bDFEWCEZIRLET; ob I NULL THoTiEAR D VA, Z OBEBIIE K
WLEd,

PyObject *PySlice_New(PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. Part of the Stable ABIL. 48 L7l SH =R ASA A F TV =27 b #IR
LET, 8T XX start, stop, BE U step ZIATARAF T 27 MBI 2RAADELEE LTHWSNE
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T, INHDOfEIFWVIND NULL IZTE, XS T 2MEHICIE None BMEDONFE T, #il-ieA 7 27 v &7
r—a Y TERVWEEIE NULL 23RLET,

int PySlice_GetIndices(PyObject *slice, Py_ssize 1 length, Py _ssize_t *start, Py_ssize_t *stop,

Py_ssize_t *step)
Part of the Stable ABI. X5 A4 XA 7Y =7 b slice \[28BIF 5 start, stop, BE U step DA > 77 AME%

MBLET, TOLES—F Y RADEZ % length LIRELE T, length KD DBRERA VT I RAIRD L
Ia_tbf?&h\ij_o

DL ZWiE 0%, =7 -0 X3t ety bEFIC -1 BRLET (2L, BEA VT 7 ADW
T —D22% None TRIHR L, DOBIICEMTERD > IGERREET, ZOHA, -1 ZRLTHN
zty FLET),

B2, DREZEZOBEBEHENZLBWTL & D,

N—ar 3.2 TEHE: AN, slice 513 DFIE PySlicelbject* T L7,

int PySlice_GetIndicesEx(PyObject *slice, Py_ssize_t length, Py_ ssize_t *start, Py_ ssize_t *stop,

Py ssize_t *step, Py _ssize_t *slicelength)
Part of the Stable ABI. PySlice_GetIndices () DEFZARE TS, slice 1B 5. start, stop BE U

step DA VT AEEREZ LET, =7 Y ADEX%® length . A7 4 ADEX% slicelength (2K
LET, BRNDA VF 7 RABBEDAFIA R —B LEHFETZ )y 7E3NET,

Bor=2idor, T5—0rEIZEFNEEY PLT -1 ZIRLE T,

AMR: This function is considered not safe for resizable sequences. Its invocation should be replaced

by a combination of PySlice_Unpack() and PySlice_AdjustIndices () where

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {

// return error

is replaced by

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error
}
slicelength = PySlice_AdjustIndices(length, &start, &stop, step);

N—a ¥ 3.2 TEHE: AN, slice 513 DEIE PySlicelbject* T L7,

N—Y a3 ¥ 3.6.1 TAZHE: 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.
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N—3 a3 ¥ 3.6.1 TIEHELE: 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)
Part of the Stable ABI since version 3.7. Extract the start, stop and step data members from a slice
object as C integers. Silently reduce 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—Y 3 ¥ 3.6.1 TE.

Py ssize t PySlice_AdjustIndices(Py ssize t length, Py ssize t *start, Py ssize t *stop,

Py ssize_t step)
Part of the Stable ABI since version 3.7. 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 TEM.

8.6.6 Ellipsis 77>z b+

PyObject *Py_Ellipsis
Python {281F % Ellipsis A 7Y 27 b TF, ZOF TV 7 MIX Yy FERLERA, 2RIV b
DHTIE, MDA 7Y =2 b RIS BREDR DD £F, Py_None DESIZ, Thdb> I rrt 7
Pz FTY,

8.6.7 memoryview 771V b

memoryview A 7Y 7 NI, MDA T2/ AL X S1CHZ S Python £ 7Y =2 bDEE L7z C FFEL
NXVD Ny T 7DA A —TT—R T,

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. Part of the Stable ABI. Ny 774 VX —7 2 —A%EEHTE2A T2 2
b2 5 memoryview 7 7Y =7 PERAERLET, b L obj BEZAAABERANY 77D AR 2V
R—1bFT 245, ZOD memoryview * 7Y =7 MIFHAZFEEZFRET T, £ TRIFNIFHHLDOAICR S
T AR=R—DFHNTD L DOV THiAEENAREL 2D £,

PyObject *PyMemoryView_FromMemory (char *mem, Py ssize t size, int flags)
Return value: New reference. Part of the Stable ABI since version 3.7. mem ZELF DNy 77 & LT
memoryview 4 7Y = 7 b Z{ER L £9 . flags |3 PyBUF_READ % PyBUF WRITE QX5 527D £3,
222 F8E BRATZ Uk (concrete object) L1V




The Python/C API, YUJ—2X 3.10.13

N—Y a ¥ 3.3 TEM.

PyObject *PyMemoryView_FromBuffer (Py buffer *view)
Return value: New reference. view ¥ L TH X bNenNy 7 7 ¥iE% 7 v 73 % memoryview 7Y =
ZMEERLET, B2 4 b Ny 7 7 EFIZIE, PyMemoryView FromMemory () DIED HBEF LW
T,

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. Part of the Stable ABI. buffer £ ¥ % =7 2 — A2 ERKLTWVWEA T
7 b5 (CC’ 2 Fortran @ order T) EfiL7= XE VU F ¥ ¥ 7D memoryview * 7Y =7 F&E{ED
F3, XEVUDEHLTVWEEHE, memoryview A 7Y 27 MITTOX TV 2SR LET, 2o
B, AEVEa¥—-ENT, memoryview 77T =7 MIF LWV bytes 7027 V2SR LET,

int PyMemoryView_Check ( PyObject *obj)
obj ¥ memoryview A 7Y =7 N DEGHICEZIRLE T, BED L T A, memoryview DY 77 5 ADE
BRI Eh TV ER A, ZOBBITEICHRIILE T,

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *muiew)
ExENEZANY 77— memoryview DT T4 RX—b+ ab¥—IZ, KA VYEX—%RLET, mview I
memoryview £ Y AX Y ATRIINEIRD FHA;, 2O~ /03Bl EF v 7 LERVWOTHRTREF = v
ZLRFNERLT, ZhERZE 7T 92T 2BNBHY T,

PyObject *PyMemoryView_GET_BASE (PyObject *muview)
memoryview # L7 AR =P LTWVWEFTI 27 PANDKRA VX %ZRL % T, memoryview 753
PyMemoryView_ FromMemory () 7 PyMemoryView FromBuffer() ® Y5 L TIEM I TWRIGA.
NULL 2B L £,

8.6.8 FEWAT> ok

Python 1 §§88 28—t 7Y = 7 b (first-class object) ¥ LTHR—F L ET, SR EHFET 2
HOBABDOA TS =7 VR HD F T, F3HEMARBRA T2/ 2T ER3AVIFAOF TV =7 MTht
LCHIRERIRD 7o x> e LTRES A 7Y 227 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. Part of the Stable ABI. Return a weak reference object for the object
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ob. This will always return a new reference, but is not guaranteed to create a new object; an existing
reference object may be returned. The second parameter, callback, can be a callable object that
receives notification when ob is garbage collected; it should accept a single parameter, which will be
the weak reference object itself. callback may also be None or NULL. If 0b is not a weakly referencable

object, or if callback is not callable, None, or NULL, this will return NULL and raise TypeError.

PyObject *PyWeakref _NewProxy (PyObject *ob, PyObject *callback)

Return value: New reference. Part of the Stable ABI. Return a weak reference proxy object for the
object 0b. This will always return a new reference, but is not guaranteed to create a new object; an
existing proxy object may be returned. The second parameter, callback, can be a callable object that
receives notification when ob is garbage collected; it should accept a single parameter, which will be
the weak reference object itself. callback may also be None or NULL. If 0b is not a weakly referencable

object, or if callback is not callable, None, or NULL, this will return NULL and raise TypeError.

PyObject *PyWeakref_GetObject (PyObject *ref)

Return value: Borrowed reference. Part of the Stable ABIL. 5588 ref L TWA A7 =27 %
BLET, HBRA 7Y 27 M TIFR L TWRWES. Py_None ZiIXL %73,

AFR: This function returns a borrowed reference to the referenced object. This means that you should
always call Py_INCREF() on the object except when it cannot be destroyed before the last usage of

the borrowed reference.

PyObject *PyWeakref GET_OBJECT (PyObject *ref)

Return value: Borrowed reference. PyWeakref_ GetObject() WZHlTWE T2, v/ uTHEINTH
T I —F v 7 2ITVEE A,

void PyObject_ClearWeakRefs (PyObject *object)

Part of the Stable ABI. This function is called by the tp_dealloc handler to clear weak references.

This iterates through the weak references for object and calls callbacks for those references which have

one. It returns when all callbacks have been attempted.

8.6.9 h7EI

using-capsules LT DA 7Y = 7 + % 5 J5IEIZ DWW T using-capsules 2B L TL Z&E W,

N—a ¥ 3.1 TEM.

type PyCapsule

ZD PyObject DY 7X A4 Fid, EEOMEEZRL. CHIREY 2 — 5 Python 2— FEFEH L THD
SE0a— FIEEDMEE (voidx B Y XD T) BILENDH 3 & ZIHHTY, H2EY 2 -1
TERINTWVWS C SEEBOEA V&%, IOEY 2 —NIKELTZILLRUHES L51CT 520
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WELLfFEbET, 2Tk, BICe—RFEINEEY 2—1DOFD C API IZHEFE D import ¥ %8
LT7 78R TEIEENTEET,

type PyCapsule_Destructor
Part of the Stable ABL. A 72 VICNTET A7 X a— Ny 7B, XD LS ICERINET:

typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_ Destructor & —Ny 7 DEIEICDOWTIE PyCapsule_New() #HBIRLTL & W,

int PyCapsule_CheckExact ( PyObject *p)
518D PyCapsule DEHICHTIRLE T, ZOBBIIHEITHKINIL 5,

PyObject *PyCapsule_New(void *pointer, const char *name, PyCapsule_Destructor destructor)
Return value: New reference. Part of the Stable ABIL. pointer #1355 PyCapsule ZTER L F3,
pointer 518U% NULL TH > TEIR D £H A,

KL 7256, HIAVERE LT NULL 2R L3,

name XFHNE NULL 2o, B C XFHINDRA ¥ X TF, NULL THEWNESE, ZOXFINILHL D
AT NI DRIAEFTZIREDND D T3, (destructor DTS 2 Z LIFFFAISNTVET)

destructor 7% NULL THEWGE, 7 7 ADNHIBRINZ L EBIZFD I T E51 e LTHEHEINE T,

DA TENBEY 2—NLDEHEE LTRFEINSHE. name 1& modulename.attributename ¥ $57E
ENBIRETT, 2592k, MDEY 2 —NADBEDH T EN% PyCapsule_Import() TAVHR—1FF 3
ZENTEXT,

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)

Part of the Stable ABL. 4 72 VIZIRFEINT WS pointer T H L 3, KL ZEEIHNERE
LT NULL 2B L £3,

name 58I H 7T LVIREFEESNTO AT EREIC—BLZTIUIRD $EA. b LA T ericiiah
TV 3 name A3 NULL 726, ZDOREED name 518 FE L { NULL TRIFAUIR D £¥ A, Python i C
SFED stremp() E{#H-TI D name ZHIKEL £,

PyCapsule__Destructor PyCapsule_GetDestructor (PyObject * capsule)

Part of the Stable ABIL. 7R NVIHEINTWVWAIBHREDT AN 7 X 2R L% T, KMLEGE. Hilsf
BELTNULL ZIRL ¥5,

BT CVENULL 2T R P77 R LTHROZEMNTEE T, EoT, RDMED NULL A7 — %L TR
WATREMED D D £5, PyCapsule_IsValid() 2» PyErr_Occurred() ZHIH L THEFEE L TL72& W,

void *PyCapsule_GetContext (PyObject *capsule)
Part of the Stable ABIL. A PR VIZREFSN TV AIED I Y T F A b (context) ZIRLET, KKL7
. B EEGE LT NULL 2R L %5,
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AT ENVENILL 22T F AP LTHRHOIENTEET, o T RDED NULL AT 57— 2L Tk
WATEEED S D £F, PyCapsule_IsValid() 2 PyErr_Occurred() ZFIH L THEFE L T2 W,

const char *PyCapsule_GetName ( PyObject * capsule)
Part of the Stable ABL. 7 72 )VIZRIFI ATV AHIED name ZIRL $9, KBLZHE. HIS2ERE
LT NULL 2B L 3,

71 7€ & NULL % name & LTHROZ B TEXT, oT, EDED NULL 23T 7 — %45 L TRWVA
REMED D D £3, PyCapsule_IsValid() » PyErr_Occurred() ZHMH LU THEFEL T 72X W,

void *PyCapsule_Import(const char *name, int no_ block)
Part of the Stable ABL. €Y 2=V DA TS VEWEDIGS CATY 27 PADEAL v EZAL VER—-—FLE
T name 5IEIEZF DEEDTEL$ % module.attribute DX S IFHELRITNERD ¥ A, 7L
I E N TV D name 13 ZOXXFHNIEREIC B LR FIUIR D ¥ A no_block WEDKE, €Y 2—
V% (PyImport_ImportModuleNoBlock() ZffioT) 7u v 78 FICA Y HR—bLET, no block 2%
DR, EY 2 —Md (PyImport_ImportModule() %ffioT) BHEDHIETA ¥ R—bENET,

BINL75E. A7 VORNE RAVR BRLET, KRELES. AN EFRELTNULL 2RLE3,

int PyCapsule_IsValid(PyObject *capsule, const char *name)
Part of the Stable ABIL. capsule DWERNIZH TN THENEIDEF v 7 LET, B capsule 13,
JE NULL C. PyCapsule_CheckEzact () % SA L. JF NULL RS ¥ X EMHHL TWT, NED name A3
51 name 2= v F L E T, (name DGR DOWTIE PyCapsule_GetPointer() 25IR)

SEWEZ 3 L. PyCapsule_IsValid() HEZIRITHE., RTDT 7t v ¥ (PyCapsule_Get() Thi¥k
ETOB) PRIT 2 Z e BRIES N E T,

F 7P 27 AT name B v FLEGEICIE 0 2. ZRLANOEEIC 0 ZIRLE T, Z 0BT
SHIEM L 8 A,

int PyCapsule_SetContext (PyObject *capsule, void *context)
Part of the Stable ABIL. capsule WD a > 5% X b RA ¥ X% context IZREL ET,

L5 0 &2, RML 72BN ZRELTIE 0 ZIRL X7,

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule Destructor destructor)
Part of the Stable ABI. capsule WD T R+ 5 7 &% destructor ICERELE T,

RIIL76 0 20 RL 7B ZRELTIE O ZIRL X,

int PyCapsule_SetName (PyObject *capsule, const char *name)
Part of the Stable ABI. capsule FEBD name % name IZEEL F3o name 23IE NULL D & ¥, Zhik
capsule XD B EVWHFMEROLENDH D 3, b LT TIT capsule 1ZIE NULL D name PRIFESIHLTW
725E. U T 2RI TbIER A

BIL7s 0 &2, RML76HIAZRELTIE 0 ZIRLET,
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int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
Part of the Stable ABI. capsule WD RA > &% pointer \[ZFEL E3, pointer 1& NULL TH - Tid 7z
DEHE A

RIIL75 0 2. RML7=5BIAZRELTIE O ZIRL X9,

8.6.10 oz RL—RATTxU

VAL —=XA T Yz ME, Python BV 242 L —XATL—XE2HETLZDIMH>TWEAFTI =7 FTT,
xRV —RFA TV 2 M., PyGen_New() % PyGen_NewWithQualName () DH/RIVIZFENH L Tid7% <,
% yield TAHEBDA TL -2 a VITEDERINET,

type PyGenObject
VxR —RATY 27 MfibhTWS C HERTT,

PyTypeObject PyGen_Type
VAL —=RATI 7 MBS 2BA T =27 F T,

int PyGen_Check ( PyObject *ob)
b BT AL —RATT 2V FDGEICHZIEE T, ob ld NULL TH o TR D FHA, ZOBRIIHEIC
B LE3,

int PyGen_CheckExact (PyObject *ob)
ob 7% PyGen_Type DFEHICEEIRLE T, 0 I NULL TH-oTERD FHA. ZOBEBIIEICHKINIL 3,

PyObject *PyGen_New (PyFrameObject * frame)
Return value: New reference. frame A 73 =7 MIEDSWTH LRI 22— AT 2 PEAERKL
TRLUET., ZOMKIE frame ~DBRERAE T, 51805 NULL TH - Tidi b £8A,

PyObject *PyGen_NewWithQualName ( PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A 73 =7 ORI 232V =R AT =7 MRAERKL.
__name__ ¢ __qualname__ % name & qualname WEEL TRLF T, ZDOBEEIE frame ~NDZIR%
WAET, frame 5180 NULL TH o Tidih £HA,

8.6.11 JIL—F>FATxU b+

N— a v 3.5 THEM.
AN—F ATV 22 I async F—T— F&flio TERLBEBMIERT AT =27 FTT,

type PyCoroObject
AN—F A TI 27 bDIDD C HEER,
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PyTypeObject PyCoro_Type
AN—F AT NI T AT 2 b,

int PyCoro_CheckExact (PyObject *ob)
ob B PyCoro_Type DLGEIWEHZIRLE T, 0b I3 NULL THo TIIRD EHA, ZOREIIFEICEIIL
9,

PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A 73 =7 oL Val—F o473 =7 b RAERL T,
__name__ ¥ __qualname__ % name ¥ qualname ZFREL TGELE T, ZOBEEIE frame ~NDBR%
BNE T, frame 5IE0E NULL TH o> TERD 8 A,

8.6.12 OV TFAMEHATD U+

AR N—Y =22 3.7.1 TEHE: Python 3.7.1 TRTOIYTF A MEHD C API DY 7' F ¥ &, PyContext,
PyContextVar, PyContextToken DX DI PyObject KA Y X%ZfES X512 BE SN g L, HlziE:

// in 3.7.0:
PyContext #*PyContext_New(void);

// an 3.7.1+:
PyObject *PyContext_New(void);

FHE bpo-34762 2B L T X\,

N— g v 3.7 TEM.
Z DHITIX. contextvars Y 2 — LD C API OFHNICOWTEHAL £3,

type PyContext
contextvars.Context A 7Y 7 F 2RI T 57200 C HiElR,

type PyContextVar
contextvars.ContextVar A 7Y =7 2RI 57200 C G,

type PyContextToken
contextvars.Token 4 7P =7 N2 RHT 27200 C iR,

PyTypeObject PyContext_Type
AVTFAS BERBRT2MA T2 b,

PyTypeObject PyContextVar_Type
AVTHFANER M2 RBT2HRA 7527 |,
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PyTypeObject PyContextToken_Type
AVTHFANEBE—O Y RIeREFAT 2T 7§,

By r<rn:

int PyContext_CheckExact ( PyObject *0)
o B3 PyContext_Type DFEIWCEZIRLET, 0 X NULL THo TIERD EF¥ A, TOBKIIFEITHKIIL
9,

int PyContextVar_CheckExact (PyObject *0)
o M PyContextVar_Type DEGHIWCEZIRLET, 0 lX NULL THoTIIRD /A, ZOBEBUXEITHE
I3,

int PyContextToken_CheckExact (PyObject *0)
o B PyConteztToken_Type DFEICEZIRLE T, 0l NULL THoTER D F¥A, TOBEKIIHEIC
RHLET,

AVTFRAMATY 2 b AU S B

PyObject *PyContext_New (void)
Return value: New reference. FiLWZED AV T XA M T =7 P EERLE T, =7 -2 EXI5E
¥ NULL %3R L £3,

PyObject *PyContext_Copy (PyObject *ctz)
Return value: New reference. XNz ctx AV TFA LI I =27 POERVAVL—2ERLET, =
7 — MR E 75513 NULL 23K L %9,

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. IEDAY T HFA ATV 27 bRV a—Z2ERLET, =7 -2
7 EIE NULL 2R L £95

int PyContext_Enter (PyObject *ctz)
ctr ZBIED ALy FOBIEDAY 7HFAMIRELE T, HHILES 0 2, KBLES -1 ZIRLE T,

int PyContext_Exit (PyObject *ctx)
clr AV TFAPEREMIL. 1 DHIOI Y THFA I EBEDRAL v FOBEDA YT F A MIETLL E
o BILED 0%, KLES -1 ZIRLET,

2y 7 ¥R MEROBE:

PyObject *PyContextVar_New(const char *name, PyObject *def)
Return value: New reference. H L\ “ContextVar“4 7Y =7 b2 XL BWL T, name 518UIAEE
BTNy ZOENTHEONE T, def 5IBIE > THFRAVERDT 7 4V MEEIEET 20, 77 41 b
BRVEEIE “NULLYTY, =7 —MREGEIE. BT “NULL“ZR L £73,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AVTFAMNEBOMBERELE S, BEHICZ I —NEEIGEIE -1 2, lEXRA»-oTH AfdHr 5%
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CTHZ T —DRELRDPoLGEIZ 0 ZIRLET,

VT HFANERDB RN - 7256, value 3FNEIETRA Y RICKR->TVWET, ary7TF A MNEREHIRA
325 Bhofc HEZ, value DT HDIEIRD LS I ->TWVWET:

o (NULL TZIFHUI) default value
o (NULL THRIFHUI) var DT 7 L MHA
 NULL
“NULL“ZFRRIFIE. ZoBIIH LWSREZIRL 5,

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. BIED I > T F A MZBWT var DEZ value ity FLET, ZOEHE
WEBHLWE—=2 47T M, T =D 5 %5HE “NULL“ZR L E3,

int PyContextVar_Reset (PyObject *var, PyObject *token)
var AV T XA MERHOKREZ Y £y L. token ZiR L7z PyConteztVar_Set () HMIN ZHTDIRFEIZ
RUET, ZOBRIIEIILES 0 RLES -1 ZIBRLET,

8.6.13 DateTime A7 xV +

datetime EY 2 — L Tlk, BARHNA 7D =27 bRRLA T =7 P 2RELTVETS, ITIORTEKE
5B IE. B2 UDAY X7 7 1)L datetime.h %Y — AT include LU (Python.h 2D 7 7 A L%
include U%+#A). PyDateTime_IMPORT ¥ 7 1%, M#HIXEY 2 —WAHHLBIR A &, EEL THELEHNDH D
F5, 2O U TO~ 7 aTHbLN2FINEE PyDateTimeAPI 12 C fEEANDRA ¥ X2 ANE T,

UTC Y Y I N b7 7 RATERHDY T A:

PyObject *PyDateTime_TimeZone_UTC
UTC XA LY =YY T B YN MU RIBLET, 24U datetime.timezon.utc R A7 =
7 FT9,

N—a v 3.7 T
BMFzyr<rn:

int PyDate_Check (PyObject *ob)
Return true if ob is of type PyDateTime_DateType or a subtype of PyDateTime_DateType. ob must

not be NULL. This function always succeeds.

int PyDate_CheckExact (PyObject *ob)
ob »% PyDateTime_DateType DHEICEZIEL $3, ob IE NULL THo TR D FEA, ZOBEKITHE
WL £ 9,
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int PyDateTime_Check ( PyObject *ob)
ob 7 PyDateTime_DateTimeType %! PyDateTime_DateTimeType BUDH 7 X4 FDA TV =7 DI
BICHZRLUET; ob I3 NULL THo TEARD A, ZOREIIHITHNIL E5,

int PyDateTime_CheckExact (PyObject *ob)
ob 73 PyDateTime_DateTimeType DHAEICHEEZIK L £T, ob 1Z NULL TH- TER D €A, ZOBEK
BHIZERIIL £5,

int PyTime_Check (PyObject *ob)
ob 7’ PyDateTime_TimeType Z!7> PyDateTime_TimeType DY 724 TDA T =7 b DBHHICER
BLUET; ob & NULL THoTiERD F¥A, TOBBIIFITEINLET,

int PyTime_CheckExact (PyObject *ob)
ob 7’ PyDateTime_TimeType DG EICEEIK L £, ob I& NULL THoTIERH €A, ZOBEBITHE
WL E5,

int PyDelta_Check (PyObject *ob)
ob 73 PyDateTime_DeltaType Z!7%> PyDateTime_DeltaType DY 724 DA 7Y =7 + DIFAEICE
ZELET; 0b I3 NULL THoTRAED FHA, ZOMBIIFITHIIL £5,

int PyDelta_CheckExact (PyObject *ob)
ob %% PyDateTime_DeltaType DHEICEHZIK L £, ob ld NULL THo TIIRD FEA., ZOBKITHE
WL Ed,

int PyTZInfo_Check (PyObject *ob)
ob 7% PyDateTime_TZInfoType &% PyDateTime_TZInfoType DY T XA TDA TV =7 b DHFAEIC
HZRLET; ob IX NULL THoTUIRD EH A, ZOBBIIHEICTHKIIL 7,

int PyTZInfo_CheckExact (PyObject *ob)
ob % PyDateTime_TZInfoType DHEAEICEZIK L E T, ob 1& NULL THoTERD A, ZOBEEX
(1527 R 0R- 3 8

UTEATY 27 M 2ET 570D~ 70T

PyObject *PyDate_FromDate (int year, int month, int day)
Return value: New reference. 187 L7z, H. H® datetime.date ¥ 7Y =7 FZIRL ET,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int sec-

ond, int usecond)
Return value: New reference. 18 L7, H. H. K. 7. B, ¥4 7 8fD datetime.datetime A

7Y b RIBLET,

PyObject *PyDateTime_FromDateAndTimeAndFold(int year, int month, int day, int hour, int minute,

int second, int usecond, int fold)
Return value: New reference. FaE X N7, A, H, K, 77, B, 4 7 0, fold @ datetime.datetime

AT PRIELET,
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N—a v 3.6 Tl

PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference. $8E€ SNz, 770 ¥, ¥4 7 0fD datetime.time A 7T =7 + &K
LET,

PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
Return value: New reference. 18 E X N7z, 47, B, ~A4 7o, fold @ datetime.time 7P =7
FEELE T,

N—=a v 3.6 THEM.

PyObject *PyDelta_FromDSU(int days, int seconds, int useconds)
Return value: New reference. ¥8ESIN=H, B, ¥4 7 0f D datetime.timedelta 7P =7 b+ %
BLET, 47 fd datetime.timedelta A 7Y =7 P TERSIN TV AHFICA S X 5 ITIEH
LT VET,

PyObject *PyTimeZone_From0ffset (PyDateTime_DeltaType *offset)
Return value: New reference. offset 5IBUTHE LLBEA 7€y b Z2ED, ARIDOR W datetime.
timezone A 7Y =7 FEIRLET,

N— g v 3.7 TEM.

PyObject *PyTimeZone_From0ffsetAndName (PyDateTime_ DeltaType *offset, PyUnicode *name)
Return value: New reference. offset SI8BTRELEBEEDA 7w . *name DX A LYV — %%
O datetime.timezone A 7Y 7 FEIKL X3,

N—a v 3.7 TEM.

DTFo~wzulddate #7927 b6 7 4 =V REZERDHETZHDHDTT, 5/8U% PyDateTime_Date %7z
XZ0H% 727 7R (fil21F PyDateTime_DateTime) D £ Y A X Y A THRIFIUIRD £H A, 5I¥% NULL iI2L T
32563, BT =y 73TV EEA:

int PyDateTime_GET_YEAR(PyDateTime_ Date *0)
FRIEOBBTRLET,

int PyDateTime_GET_MONTH(PyDateTime_Date *0)
H%z 1256 12 OO TEL X,

int PyDateTime_GET_DAY (PyDateTime_Date *0)
Hz 1225 31 OB TEL %7,

UTo~w27nid datetime A 79 =227 b2 567 4 =)V FNEZWRDODEIT DD DTT, 58I
PyDateTime_DateTime £7/23ZDH T2 5 ADA Y AR Y ATRINERD $8 A, 518% NULL 12 LT
BFaoF, MBSy ZIHTVERA:
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int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
Kz 0 225 23 OO TEL 7,

int PyDateTime_DATE_GET_MINUTE (PyDateTime_ DateTime *0)
3% 055 59 OEOEETIEL 7,

int PyDateTime_DATE_GET_SECOND (PyDateTime_ DateTime *0)
% 055 59 ORIOEBEHTRLET,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
<A 27ufE 025 999999 OEOEHTIRL 3,

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
74— F G v =24 22X 3RHOTDI L) 2 0025 1 $TORETELET,

N—a v 3.6 THEM.

PyObject *PyDateTime_DATE_GET_TZINFO(PyDateTime_ DateTime *0)
Return the tzinfo (which may be None).

N— a3 ¥ 3.10 TEH.

UTo=78ald time #7227 b6 7 4 — LV NMAZIWD H372D0DHDTT, 51813 PyDateTime_Time X
7REEFDY T FADA VAR ATRIFNUIZD $H A, 518% NULL KL TEARLT, BF = v 2idfTuE
BA:

int PyDateTime_TIME_GET_HOUR(PyDateTime_Time *0)
Rz 0525 23 OMOBETRLET,

int PyDateTime_TIME_GET_MINUTE(PyDateTime_Time *0)
5% 055 59 OMOEKTIEL £3,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
% 055 59 ORIOEBEHTRLET,

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
<A Z7ufE 025 999999 OEOEHTIRL 3,

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
74— F R v —X4 22X RHOFTDZI L) 2 0025 1 $TORBTELET,

N— g r 3.6 TEM.

PyObject *PyDateTime_TIME_GET_TZINFO(PyDateTime_Time *0)
Return the tzinfo (which may be None).

N— a3 ¥ 3.10 TEH.
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MTovwruoid timedelta A 79227 67 4 =V MEZ EDET7DDHDTT, 5183 PyDateTime_Delta
MEDY T FADA VAR ZATRIFIUIZD FR A, 5I8% NULL ICL Tk 5T, BF = v 73TV ERA:

int PyDateTime_DELTA_GET_DAYS(PyDateTime Delta *0)
HE% -999999999 2> & 999999999 D DEEETIRL %3,

N— g v 3.3 TEM.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_ Delta *0)
¥R 0 25 86399 DRIDEEITIRL 3,

N— g v 3.3 TEM.

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_Delta *0)
~A a0 55 999999 OEDEETEL 3,

N— a3 v 3.3 TEM.
MTo~27nid DB APl #5532 FTCO@EEHTY:

PyObject *PyDateTime_FromTimestamp ( PyObject *args)
Return value: New reference. dateitme.datetime.fromtimestamp() T DI L 72518 & S
H#T7275 datetime.datetime A 7Y =7 PEAEK L TRLE T,

PyObject *PyDate_FromTimestamp (PyObject *args)
Return value: New reference. dateitme.date.fromtimestamp() ZIET DITHE L 72518 &X T uh o8
7273 datetime.date 7Y =7 FERAER L TRLE T,

8.6.14 B> bDHDOATI Uk

Various built-in types for type hinting are provided. Currently, two types exist -- GenericAlias and Union.

Only GenericAlias is exposed to C.

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)

Part of the Stable ABI since version 3.9. GenericAlias * 7Y =7 b 4EK L 3, Python 7 7 R
types.GenericAlias ZFMFOH T Z & L [AETY, 518 origin ¥ args 1 GenericAlias @ __origin__
BXU __args__ BlEEZhZHFEL FF, origin & PyTypeObject* TRIFIUIHR ST, args X
PyTupleObject* ¥ 72IFERE D PyObject* TF, args X SN TRWEGEITIE 1 X TR HEIIVICAE
REN. __args__ IZIE (args,) DRESINE T, 518F = v 7 3wmDRBRTD, 722 2 origin
ZRTATI 27 P TR THEBIFNH LIZRII L £F, GenericAlias @ __parameters__ &I
__args__ D HRENIG U TEBIEERINE T, K LIEE. fISPEH SN T NULL 2R L E3,

DIFREROB 2 = 2 ) v 7123 561 TF,
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static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem__", (PyCFunction)Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

—_

BE.:
T—=RETINAY v R __class_getitem__() o
N—a ¥ 3.9 TEMM.

PyTypeObject Py_GenericAliasType
Part of the Stable ABI since version 3.9. Py_GenericAlias() WX DiREN 2 COBA TSI =2 b T
3, Python @ types.GenericAlias & F¥ T3,

N—Ya ¥ 3.9 TEM.
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NINE

#IHA1L (INITIALIZATION). #8740 (FINALIZATION), XL v K

Python #IEALRRE SBML T E W,

9.1 Python #IEA{LLLEI
Python 28AENT WS 7 7V o — a > Tk, fthd Python/C API BI¥ZE 5 Rl Py_Initialize() B
BozMERFUER D 8 A, ZHUTIfste LT W o200 JO0—-NILEHREZH BHD £3,
ROBIENZ Python OFIHHLOHIT B Z2IFFOHIE X3
o ARERSEL:
— PyImport_AppendInittadb ()
— PyImport_EztendInittadb ()
— PyInitFrozenExtensions ()
— PyMem_SetAllocator()
— PyMem_SetupDebugHooks ()
— PyObject_SetArenadAllocator()
— Py_SetPath()
— Py_SetProgramName ()
— Py_SetPythonHome ()
— Py_SetStandardStreamEncoding ()
— PySys_AddWarnOption ()
— PySys_AddXOption()

— PySys_ResetWarnOptions ()
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o THHEG OB
— Py_IsInitialized()
— PyMem_GetAllocator()

— PyObject_GetArenaAllocator()

Py_GetBuildInfo()

Py _GetCompiler()
— Py_GetCopyright ()
— Py_GetPlatform()
— Py_GetVersion()

o I—T 4 UT 4:
— Py_DecodeLocale()

o XEYTHBT—X:

— PyMem_RawMalloc ()

PyMem_RawRealloc()

PyMem_RawCalloc ()

PyMem_RawFree ()

xR RO BB Py Initialize() KX DA MUHBHITARE TEHDEFHA
Py_EncodeLocale(), Py_GetPath(), Py_GetPrefiz (), Py_GetEzecPrefiz (), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName (), PyEval_InitThreads() .

9.2 JO—NILGEEER

Python (Zid. BR& RHERER A 7> a Y 2 HilHlT 2 70— NARBRBEDTDDERBDIDH D £F, 7 7 41 T,
INBEDI7I7NF avr R4y ATy ay THIIZNE T,

F T avTII UMy bEND L, 77 7DEREDA TS aryyty PENLERICRY 5, BRI -b
Tl Py_BytesWarningFlag 7% 1 ICRE X 4L, -bb Tl Py_BytesWarningFlag 25 2 ICREINE T,

int Py_BytesWarningFlag
bytes ¥7:13 bytearray % str LML 725HE. £7213, bytes % int LHRLHEICES2RAES
HET. 2 M EOEZFRELTVLHEEIR, L7 —2FLEXEH T,

238 5% 9 & #JHAME (initialization). ¥ THHE (finalization). XL v F
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b A ST arTHRELET,

int Py_DebugFlag
NP —DF Ny ZHNEEMLET. (FMREHTT, v {47 a Y ITkELET).

-d * 7> a > ¥ PYTHONDEBUG BRIBZM TEREL £,

int Py_DontWriteBytecodeFlag
JEE BICEEE L1254, Python 13Y —RAEY 22— DA ¥ H— FREIZ .pyc 7 7 A VOIERZRAZ A

-B 47> 3 >¥ PYTHONDONTWRITEBYTECODE FRIZZI CHEL £3,

int Py_FrozenFlag
Py_GetPath() OFTEY 2 —MRBAZZEHDHLTVWEILEDLI—X v —IZHHIL £7,

_freeze_importlib B 2'5 L ¥ frozemmain 7'u 27 AMBMERT 2IERNFT 7 TF,

int Py_HashRandomizationFlag
PYTHONHASHSEED BRSEARAZE TRV TINCRE S NGB, 1 BRESNE T,

72 7MY a T WA, PYTHONHASHSEED BRIFZ R EHiAS — 27 Ly by v ay— REFHEHEL 9,

int Py_IgnoreEnvironmentFlag
2T PYTHON* BREAFZ MM L £ 3, 21X, PYTHONPATH X° PYTHONHOME 7% ¥ T3,

“EFFrare -1 A7 aTRELET,

int Py_InspectFlag
BOIDSIBUCAZ V) 7 FPEEIN L & —c 7> a YRS NZBRIC, sys.stdin AR — I F LI
HAOZhBRWEETH-TdD, A7V T bpavy REFEFLERIA Y EZ T 7T 4 TE—-FIZAD £7,

-i 7> 3 ¥ PYTHONINSPECT BRIBEZMCTHREL 7,

int Py_InteractiveFlag
i AT a VTRELET,

int Py_IsolatedFlag
Python ZRBEE— FCEITLET, RBEEE— F T sys.path 3IRAZ VDT 4 L7 MU SL—F DY
A IR0 =074 L7 M) EEAER A

I F S aryTCHRELET,
N— g v 3.4 TE.

int Py_LegacyWindowsFSEncodingFlag
If the flag is non-zero, use the mbcs encoding with replace error handler, instead of the UTF-8

encoding with surrogatepass error handler, for the filesystem encoding and error handler.

PYTHONLEGACYWINDOWSFSENCODING BRIRZMZE TR WX FINIHRESIN-HEIT. 1 TRESINET,

9.2. JO—-NILGHREEH 239
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X DOFEHLLIX PEP 529 2L TL &0,
FIF AT BE 22 BREH: Windows o

int Py_LegacyWindowsStdioFlag
77 7B TRWEA, WindowsConsoleI0 DO DIC io.FilelO % sys OFHER MY —L 2 LTHH
WEF,

PYTHONLEGACYWINDOWSSTDIO FRIBZEIMZE TR W FINIEREZINEHEIC. 1 KERESINET,
X DL IE PEP 528 #ZR L TL &V,
FIHPIREZ2 BRIE: Windows o

int Py_NoSiteFlag
site Y 2 —/L® import &, ZDEY 2 —NADITR o Tz site Z & D sys.path NDOIEIEL R
ICLET, T site ZHI/RIIZ import LTH., IO DEIEFETEINERTA (EITLLZVEEIR
site.main() ZFEFHLTLZE W),

S A S aryTRELET,

int Py_NoUserSiteDirectory
A—YOHA Ny T—2DT LI ) % sys.path ITBIL F8 A

-s #7733, -I . PYTHONNOUSERSITE BRIEZHCHREL F9,

int Py_OptimizeFlag
-0 #* 7> 3 > ¢ PYTHONOPTIMIZE FRIEZHCHREL 7,

int Py_QuietFlag
AYRT 7T 4 7TE—FTH copyright £NX—=TarDAXvE—I%RRLERA,

-q A7 arTRELET,
N— g v 3.2 TEM.

int Py_UnbufferedStdioFlag
BN LS — 2Ny 77 D 7 LRV S IEH L £9,
-u %47 3 » ¥ PYTHONUNBUFFERED BEZAMTHREL £7,
int Py_VerboseFlag
BV 2 ADPIHEE NN vy =YL, ZRDET (ZF7ANVERPEL I, VEY 2—0)
PHR—REINZOPERRLET, HHN 2 ULOBEIE, T2 - LE2BRKRT I ECFzv I L

T7ANT XAy —URHILET, £/ RTROEY 2 -2 ) —27 v FICET3IERDBIBML
%9,

-v 4+ 7> 3 >~ ¥ PYTHONVERBOSE BRIEZCTHREL £7,

240 % 9 & #HAML (initialization), & THIE (finalization). XL v K
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9.3 122 —71) 2D#EAL & T NIE

void Py_Initialize()

Part of the Stable ABI. Python 4 ¥ % —7V X Z#H{t L £35, Python DMDAAZITS 77V Fr—
ParyTlid, oH o3 Python/C API Z{HH T2 X D AN Z OB IH I RFAERD £¥
Ao WL DODLDBIHIZDOWTIE Python #EBLLLET 2SR L TL X W,

OB - FEAEY 2—LDT— ) (sys.modules) ZHHIL L., HMEr 2T 2 — LB
__,sys ZAERLET, £/, Y 2 —VHRE VX (sys.path) dHHALL 3,
sys.argy OREIIITVER A, RET 5121E. PySys_SetdrguEz() o T ZE W, ZOEKT
(Py_FinalizeEz() ZMHITIZ) BEMFIEHLTHMBITVEEA, RDHEIZD D A, FIHHLIREST
R, 2B mNR T —Td,

builtins, __main

SEIR: Windows Tld 0_TEXT 7°5 0_BINARY NI VY —LE— RRZLHINFTH, ZHEFZD C T~
RA LEF-oTWEar Y — L TO Python DB OHETICHHEEL MIILET,

void Py_InitializeEx(int initsigs)

Part of the Stable ABI. initsigs 1IZ 1 ZHEE LG, ZOBEIE Py_Initialize() R UT & 5 WZEIE
L %9, inilsigs 12 0 ZIEE L72HE. OHHERED S 7 F ANV FIDBRER Xy TTHZEHNTE, 2
AUI Python OEDIABTEFTL & 5,

int Py_IsInitialized()

Part of the Stable ABL. Python A ¥ &2 7"V XBHIHHLEATHIIE (FEEr) 2. IdRFUIMH (£
1) ZIRL %73, Py _FinalizeEz() ZWOH L2RIZ. Py_Initialize() ZHUOMUIHT LT, 2O
BIhziRL £3,

int Py_FinalizeEx()

Part of the Stable ABI since version 3.6. Py_Initialize() & ZHLUED Python/C API B TIT -
T2 TOYWEMLIIEEE D E L., mEBD Py_Initialize() FEUH LLIRIZ Python 4 > & 7 U X AR
L7222 TOH T4 X T VY & (sub-interpreter, Nae®d Py NewInterpreter() ZBM) ZIHEL £3, M
MR T, ZOBEIC X o T Python £ Y X 7V XBHERLZXAT YV ZETHEBREINET, ZOHE
B (Py_Initialize() ZWHITIC) BEFFOHLTHMBITVEL A, BFIZEDMHEIZ 0 T, KTL
B (N 77 )Y I EANET—ROBEEIL) DT —hb o LA -1 EXHET,

ZOBEBPRER IR TV EEEIZWL 22H D £F, Python DEDRAAEIT->TNWE7 SV r—2a >y T
W, 7V =2 a v EBHEHT S Z 2% Python ZHEH LI-WIeRHY ET, £/ IR —F
AlREA 72V (H5WiE DLL) 25 Python 4 ¥ 27V 2%&a— K357 7V —>a>Tid DLL 27
vu— F3 %I Python DR LIZXEV 22 THRMLIZWEEZEZ 20 L0 ERA, 77V =3
HTEETWEXEY V-7 2BIT 28I, FFREEIX Python BHRLIZXEVEZ7 SV r—2ay
DTN E BTV B LA DD ET,

NTEHELPEERFIR: V2 INREY 2 HNOF TV 27 MEIT VX ARIEETHIBRINEST, 207

9.3.
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D, oA 727 b (AT PO EAET) REYV 2 —NMKETETA M7 & (__del__0O
AV R)BPEBMLTLES ZePHDET, BINIKE—FINZLICHRo TVARIREY 2 —uh
Python iZk>Tu— FENTWHA, 7Y — FEINEEA, Python DHERLIZXEY DT HRAH
LS N VDD LNERA (AEVY =7 Z2HEALLL, E5PMELTIEI V), A7V =7 M
DIERSBINTHR EN TV I XA EVIIRREINLNI DD D 5, THREY 2 —LHHFERL 7o X € VIR
BEINBNZERDDET, IHRED 22—k oTE, #HHbLr—F 2% 2 BU EMUHT2ELLE)
ELBVWZ DD FF, 25 LRIIE, Py_Initialize() X Py_FinalizeEx() % 2 FELL EIEOH
TelRIbEET,

IR LT BEE A X b cpython._PySys_ClearAuditHooks % #EHI L %3,

N—Y a ¥ 3.6 TENM.

void Py_Finalize()

Part of the Stable ABI. Z OB¥& Py_FinalizeEz () DHRITHIMEN—T a T, EDEXNDH D FH A,

9.4 JOECRTARDNFA—2

int Py_SetStandardStreamEncoding(const char *encoding, const char *errors)

b L Py_Initialize() BMINS% 5, ZOMIEZ ORI RITNIRD £HA, HHED 10 128
W, YOy a—T4 Y IBIUOYART S —IEEM S 0%, str.encode() L AEDEKTIEE L
3

ZhE. BREBEDME A 72 W PYTHONIOENCODING OfEi% FEX L, HHAAI—FBA [0 =y a—
F4 oAy b —LTESX51CLET,

encoding ¥ errors ¥ H 5P EIEW % NULL 129 % Z ¥ T, PYTHONIOENCODING ¥ 77 # /L MAD
CHELPEREMAEMES D TEET (MMORERKEFELET),

CDFIE (B3 WVIIMOFE) 12BbH 5T sys.stderr IXH T "backslashreplace” =7 — N> R Z %5
CEWRHERLTIEE W,

Py_FinalizeEz () ZWEOH L2 EE, Py Initialize() ZMUOHTANC, ZOBBEFENUOHTL
EXHBHTLx D,

RN 0 %, T5—0HAEE 0 THAWARELET (FlRIE. 4 > &7V Xpob s nskic, =
DEEAEO X N E),

N— 3 v 3.4 TEM.

void Py_SetProgramName (const wchar_t *name)

Part of the Stable ABI. Z OB ZM IR 5. mHNC Py_Initialize() ZMOHET KD BETISIFES
HERTERD E8A. TOBEKIEA Y27 XI270 27T 50 nain() BBUSHEE LTz argv[0] 515K
DEZBAET (V4 Fxy 77 XEWMEINET). ZO5IBUEIE. Py_GetPath() . LLTITRT Z A
DB, A > 2TV ZDFELTAIREE AL & Python 7Y XA LG4 75 VDM SR EZEET 279
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WKbM E T, 7740 FDfEIE 'python' TT, I uKEIhZ T A F¥ v 77 ZCFH|T, FHY
REAEEEBICA > TWRITERZ ST, ZONERX TR YT ADETHIEREL TIER D ¥ A, Python
AV RTYVENOA— T, ZOLEHEHRONEZLE T 25DE—UH D £HA,

NA MXFFH)E wechar_* XFFNCT 2 — KT 3121 Py_DecodeLocale() - TL7Z& W,

wchar *Py_GetProgramName ()

Part of the Stable ABIL. Py_SetProgramlame () TEIN/=T0 T I 1840, T 741D TR T T A
B L E T, BIRDIRITFINIRA ¥ ZIFEVSRIEERZ B L 5, BRONOH LA Z ofEZ 2
TEXHA

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N— a ¥ 3.10 TEH: It now returns NULL if called before Py_Initialize().

wchar _t *Py_GetPrefix()

Part of the Stable ABI. Return the prefiz for installed platform-independent files. This is derived
through a number of complicated rules from the program name set with Py_SetProgramiame () and
some environment variables; for example, if the program name is '/usr/local/bin/python', the
prefix is ' /usr/local'. The returned string points into static storage; the caller should not modify its
value. This corresponds to the prefix variable in the top-level Makefile and the --prefix argument
to the configure script at build time. The value is available to Python code as sys.prefix. It is

only useful on Unix. See also the next function.
This function should not be called before Py_Initialize(), otherwise it returns NULL.

N—Y a ¥ 3.10 TZHE: It now returns NULL if called before Py_Initialize().

wchar_t *Py_GetExecPrefix()

Part of the Stable ABI. 7”2 v b7 4 —L KEFE D7 7ANADBA VA=V ENTVWEIHHTH D
exec-prefic IR L E T, ZDMEIX Py_SetProgramlame () Ty M EN/2T7 07T L4020 L D0 DRI
R B LI, Bax MBI SE S E T, fIZE. Fu T 44408 ' /usr/local/bin/python
DA, exec-prefix 1k '/usr/local' 124D FF, BRI XFHIRA ¥ XITERVRFLRER TR L £
T BROWCHLANZ C OEZEECE EH A, TOMEIE Y L LD Makefile IHHESNTVWEE
$ exec_prefix . EJL FfHIZ configure A7 VU 7 MI4EE L7z -—exec-prefix 5IHBUTHIEL TV E
F o, ZODfHIZ Python 2— K22 513 sys.exec_prefix & LTHHTE£3, Unix DATHHTT,

TR 779 b 74— KEFO7 740 (RITERAPEAEIATIV) 20loTF 427 YUY Y—RHIZ
A4 VAP =NENTWBIEE, exec-prefix 1 prefix £ B b 3, #HAMWL A VA M—AFETIZ, 7
F9 74— LIHMKIED 7 7 A VD Jusr/local IWNDOLNZ—F, TI7v 75— LKEFED T 7 4 VX
/usr/local/plat 7V VU —IZIND LN E T,

—MNT, T T =2 N—FRV TV T V2T 77 I VDHAELEEIEL T, HlZIZ.
Solaris 2.x ZEMEXETW2 Sparc ¥ YEETRIL Sy b7 43— L THB AR LETH. Solaris
2x ZEMEXETWVWS Intel v VIEES T 79 P74 —21ZKDEFT L, FHU Intel v TdH Linux

9.4.
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EFOEIETVWERLERIDOTT Yy v 74 —LTF, —BNCIE. ALARLV—T 4 YT RAT LT
b, AVY—VEYavDEISDIERL STy 7+ —LTF, I Unix DARL—T 4 VIV RT
LDEEFFEEEAITT; IE Unix DY AT AT, 4 YA M= FRIEE THERZ > TWT, prefix %
exec-prefix IIXERD R | EXFHINFREINTOVET, I Y4 LEAD Python N4 Fa—FRix7
TY M7 —LIKIELBRVDOTERLTLEZEW (L, D= a YD Python Ta ¥y 84 LEh
TR EFE L E T,

AT LAEHEZ, mount X automount YR I Ao T . &S T v b7+ —LHD /usr/local/plat
BRR ST AN AT LICEE, F7 v 7+ —AMBT /usr/local 2 HEFT 27D DREHHEE
HoTWaBTL XS,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N—a ¥ 3.10 TEH: It now returns NULL if called before Py_Initialize().

wchar t *Py_GetProgramFullPath()

Part of the Stable ABI. Python EITRIREER DL TR 75 L4 RLET; ZOEEFT 7 4L bDE
Va2 —UIRER R % (WD Py_SetProgramlame () TRE S NTZ) 707 T L5 HEM T 2 BICEIE
MRNCEE SN E T, BRI SCFIIRA ¥ 2 3E R0 RIE R U 3 B LENE Z off
ZEBETEERA, ZDfEIX Python 2— FH 513 sys.executable ¥ LTHHATE £3,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N—Y a ¥ 3.10 TZHE: It now returns NULL if called before Py_Initialize().

wchar_t *Py_GetPath()

Part of the Stable ABL. ¥ 7 # VPO EY 2 — VMR RZAZELFT;, RF (Lo
Py_SetProgramlame () TREINT) TRT I 0%, W O ORBEAEK»GHHAEINE T, ED
HE 2 XFINE, 77y b7 — MMREDOSARXYI) XFTHE SN —#HDT 4 L7 PV ARLIRD %
3, XYY SFE Unix £ macOS T ':', Windows TIE ';' T3, BEDIRTXFIIARA > RIZEN
ZECIEEBEZIR L F T BOMF T LA ZOEEZZEETE XA, sys.path 34 Y X 7Y XIZXoT
COETYIHEE N, ZORICEY 2 — %20 — P T 2BEOMBARREEE T 572 DIZEIET % 2 L 25A]AE
T, ZVTWVWES EhET,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N—a ¥ 3.10 TEHE: It now returns NULL if called before Py_Initialize().

void Py_SetPath(const wchar_ t*)

Part of the Stable ABI since version 3.7. 77 # )V FDEY 2 — URRAZAEZHREL T T, OB
Py_Initialize() X DANCMEIH X NIZGE, Py_GetPath() X7 7 # L FDMBAZEFHEL LS &
3. ROV ZOBEBDERATBMRARZIRLET, U, Python 237 7V & — a YITHAAENT
WTC, ZO7 TV r—2ayBRETOEY 2 — VOG22 BE L T\ & S IEMNTY, <R
7 b7 4 — AREFOXYI D XFTARNEN TV BENDH D £F, XKEID XL Unix & macOS Tl
":' . Windows Ti& ';' T3,
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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 MXFFH)E wechar_* XFFNCT 2 — KT 3121 Py_DecodeLocale() - TL7Z& W,
NAGIEWNECav—shxd, Lo T, B LZE TRICHCH LT3 s BE @Rt E %7,

N—=Ta v 3.8 TEHE: 7urJ 0% T. T T LD TN NAD sys.executable XD
N3xX51TkhhELK,

const char *Py_GetVersion()
Part of the Stable ABIL. Python £ ¥ X 7V XDN=Ia VERLET, N—Y a2 ViE, RO &5 HEA
DITHITY

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

B—U—F (BAIORAR=ZANLFET) &, BED Python D= a3 ' TF; RFIOXFIE, EUA T
REUIHNIZRA D ¥ —=N=Va <l F—nN= a3 VT, BEBIMRTLTFHIRA > X RS %
BUET; EBOMECH LN ZOEEZEETEER A, ZOfHEIE Python 2— F2251% sys.version &
LTHHTE XS,

const char *Py_GetPlatform()
Part of the Stable ABL. BRIEEQ I v b 73 —2D 77 v b7 % — LA TFEHN %R L £3, Unix T,
ARV =T 4 YT RAT LD 7 RAD” ZllZ/NCFICEIRL, BAHIX Ty — VY a Y HFS 2T
B o TV E T, B2 Solaris 2.x &, SunOS 5.x, ¥ LTHESNTWEFTA, 'sunos5' 127D FF,
macOS Tl 'darwin' T3, Windows T 'win' TT, BEDINR T XFHIRA > X IXEEY 72 5o R aHEK
ZIRUETS; BBOSH LA ZDEZEETCEERA, ZDfHEIE Python 2— F22 513 sys.platform
ELTHHATE XS,

const char *Py_GetCopyright ()
Part of the Stable ABIL. BIfE®D Python N—3 3 Y3 2 NRNOFEEMRRIXFINERL T, Hl2E

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

BIBODSIR 3 SCF BN AR A ¥ ZIFFR LR BRI 2 IR U 3 BIBOMOH LAZ Z DEEZEETE EEA, Z
DflX Python 2 — F» 51X sys.copyright ¥ LTHIFTE 5,

const char *Py_GetCompiler ()
Part of the Stable ABL. BIfEff > TW3,8N— 3 > ® Python Z bl R 3BICH W2 Y81, 5 ERT
X% AFEINCH - 72 XA R L £5, PR

"[Gcec 2.7.2.2]"

BEBNIR 3 SCFHNARA ¥ ZIFER R IEEEZ IR L3 BBOMOH LAZ ZOEZEETEEEA,
Dl Python 22— F» 5% sys.version O—#ix LTI HE 3,
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const char *Py_GetBuildInfo()

Part of the Stable ABI. BifE{fi o> TW5 Python f Y X TV XA VAR VAD, =7 Y AFSL LR
HIF B3 2 THmz &L $9, BlZIE

"#67, Aug 1 1997, 22:34:28"

BEBONIR 3 SCFHNARA ¥ ZIFFRRELEEEZ IR U3 BBOTOH LAZ ZOEZEETEEEA,
DAl Python 22— F» 513 sys.version O—#ix LTHD HE £,

void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)

Part of the Stable ABL. arge 8L argv IZEEDWVWT sys.argy ZRELET, INHD5|8iE7v 75
20 main() WHE L2518 TV R 32, mHDEZED Python 1 ¥ X 7Y XDIEFE L 785 T\ B FEIT
FEROAHT TR, FTENB A7) T M AZSRURITNUIRORVEDPEBEVES, FIT32R70 7
FHRWVIGE. argy DERAIOBERIIELFINI L THrFEVERA, ZOMBEKD sys.argy OFIHALITHK
WLEE, M@= —% Py_FatalError() THILEF T,

updatepath 23 0 DIFE., T EFTOMELZ OB T2 Z 2 DL TTT, updatepath 25 0 TRWIEA,
Z OB sys.path ZUATO7 LT ZLICESWTEELET:

o BHETZRZ VT DAHID argv[0] WEINTHEE, FORZ VT D 25O 2%
sys.path OJEBICEML £3,

o ZTNLMOGE (arge 30 72572 argv[0] BEET 2 7 7 A LHZFE L TWIRWEE). sys.path
DD FHNZBMLE T, ZREBBIEOEET 4 L2 MY (") ZEFITEMT 2D FL
‘t“j—o

NA MXFFHN % wchar_* XFHNIT 23— K§ 512id Py_DecodeLocale() o T & W,

AR H—0X27 )T MEFETTEUNDHIT Python 4 ¥ X 7Y ZEWDAATNE 7 TV r— 3
YT, updatepath 12 0 ZEL T, HELRGEIIHENT sys.path 2EHIT 222 BT THLET,
CVE-2008-5983 ZZML T & W,

3.1.3 X DD N—= a »Tld. PySys_SetAdrgu() O LHTET L74RIC sys.path OFEEHDOE R %
WhHsZeT, RALMRPB[ONTT, FIZIEZDXIITfENET:

PyRun_SimpleString("import sys; sys.path.pop(0)\n");

N— g v 3.1.3 TIE.

void PySys_SetArgv(int argc, wchar_t **argv)

Part of the Stable ABI. Z OB, python £ ¥ X7V XM -1 A 7> a UFETEITEINTWEGEG
FR& PySys_SetArguEz () @ updatepath 12 1 ZFFKE LD LFRL XS IKEELET,

NA MXFFHN % wchar_* XFHNIT a3 — K§3121d Py_DecodelLocale() o T 7ZE W,
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N—=a ¥ 3.4 TEHE: updatepath DEIZ -1 7> a VIKIFLE T,

void Py_SetPythonHome (const wchar t *home)
Part of the Stable ABL. Python OfE#ES £ 75 UMRH 2, T 74/ bD "home” T4 L7 MY ZEFREL
¥3, 5IBOFEHNOEKRITOWTIE PYTHONHOME 2B L TL 72 &,

GBI R A ML =Y IREBIN TR Y 7 LETPIEZZI SNV XS REBKIRDO X FINTH 3
NETY, Python £ Y X FVRIEZZDA L —VONELZZEEL ¥ A,

NA MXFFHN % wchar_* XFHNZT a3 — K§312id Py_DecodeLocale() o T 72X W,

wchar_t *Py_GetPythonHome ()
Part of the Stable ABI. Bi[E® Py_SetPythonHome () WELN L TREE 72T 7 4L b D "home” 2,
PYTHONHOME BREEABAHRE SN TWAIUIZDIEER L $3,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N—a ¥ 3.10 TEH: It now returns NULL if called before Py_Initialize().

9.5 XL v RIREE (thread state) £/ O—NILA>X2TF7) 420w 7 (global

interpreter lock)

Python 4 ¥ &2 7V ZIIFTLRICWEAL Yy FE—=T7TIEHH ¥ A, vLF AL v RO Python 7077 4% % K—
N R0, JO=NILA YA TVEAOY Y H50E GIL EMEh3 e —oukay ZBFELTOT, #
FEDAL vy FH Python A 7Y =22 MIERIZT 7 AT ARy 22 EBELAZTNUERS R RoTW
9, 0y 7N, BMARETEX X, AL F ALy R0 25 AORTICRIER 5| & 2 3 algEtED
HLET, 2 xiE, ZODAVL Yy FRRAILA T 27 bOBRAY Y FE2FAFHCA Y7 U XY M52, RN
WSBRAY Y MEIZREITRLS—EZG LIS Y7 VXY PERRV2S LOLER A,

ZDD. GIL Z¥F L7z A L vy 20D Python 7Y =7 b R#EL72D . Python/C API BIZFENH L
2D TERZEWVSINL—ADBDHYET, WITUWHEPTZI 2L — T 572012, 4 270 X3EHNICE v 7 2RI
L7D R LAD LET, (sys.setswitchinterval() Z2Z) Zonvry Z7id7my 7RI D 5% 1/0 H#FD
HETH A - BRI h, 1/O ZERTZ ALy R 1/0 BEOE T 2[FOM. oLy RPEETEZ XS
WKLTWET,

Python £ ¥ & 7Y RIZAL v R Z v TR BERERE PyThreadState Y IHIN S F— XEEEOHITHEFEL 55
ZL T R— VLKL LTHIED PyThreadState 5T HA Y X2 1 OB ET, 071w — UL ZEHI
PyThreadState_Get () 2> THUFTE X7,
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9.5.1 #i3k 01— FAT GIL Z#FKT %

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, FEAHMICT A0 200~ 7 uhpflEINTVET:

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/0 operation ...
Py_END_ALLOW_THREADS

il

Py BEGIN ALLOW THREADS <~ 7 m g #Hi-k7my 7ML, BLuo—DZ LV EHKE2E
Py _END_ALLOW_ THREADS W& 7w v 7 %FAL 3,

L 7,

Fo7uay Z7@3R0a— FICERINET:

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/0 operation ...
PyEval_RestoreThread(_save);

IS DB OEEZHAL £ 9, GIL BBTEDAL v FIREBZETRA V22 RiET-01clibhxd, vy
ZEREHLTAL y FIREEZIRES 28, 0y 7 2R3 2NCBEDR L v FIREER A > X ZHIG L TEHIRIT
NERD FEA (BORAL Yy AT Eny V7 2EE LT, BODRA Ly FIREBE 70— OVEBUTRIFELTL
EIIDDBLARVELTT), W2, By Z72EBLTAL Yy FIREZEFT 2, 20—\ LBHICAL v
FIREERA V22 RIET B0 vy 7 Z2ER L TE2RTFAERD 8 A

AR GIL 2R 2DINF AN AT 4D [/O BEEMUCHTRTT A, XEU NNy 7 71203 3 EHHER
BED L5112, Python DA TP 22 M7 72 A LBRWERM»H 25 HAEEMECHT 2 23 GIL Z K
FTBZLIFERTT, HlZiE. z1ib % hashlib EY 2 — W ERER v & 25FEORNIC GIL #@EHRL £9,
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9.5.2 Python AN TESNIAL Y R

Python API #@L CEHN72AL v F (threading Y 2 — LR Y) TEHEICAL v FIREXIE D LTS
NC, FRoa—FRIZELLEEET, LU, (HEITRALy REBEZTINEBOIA 75V REICED)C 538
TALy REERLESE, ZOAL Y FI2id GIL 2374 <. ALy FIRET - X BEFRD RN LIERT 24
BOHD T,

ZDXOBALy B2 Python 2a— REFRUHTHEND Z25E5 MO A 770 0ba—LNy T3
API R XK H2H1TF). Python/C API ZFEHTHEIIC, ALy FIRET — &R EZERK L. GIL 218
BL, ALy RIREBRA VX EHREFTEIL2T, ALy FEA VX TY XERLAFERD FHA, ALY R
PEERKRZTZ0, ALy FIREEBRA V&% VUtLy FLT, By Z2EHRL, RERICAL v FIREEF — 2 G D
AEYZFRLUBRFRRD 8 A,

PyGILState_Ensure() & PyGILState_Release() & Z D% HEMNATVWE S, C DAL v FH 5 Python
IO H IR R BRI To e B D T3

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 PRI, (Py_Initialize() XKoo THEIIIZ/ESND) 0 —2L A VR TY X 1 DT DHF
£33 L RET 2 FIZKE 2 TFEW, Python & (Py_NewInterpreter() ZffioT) BMDA > XS &%
ERTE2Z2ICEDDIEIH D THAN, BEA X7V X ¥ PyGILState_*x API ZEETH S Z 1P K-+
SNTVEEA,

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()
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(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.

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 ZEFH W 2 D Python 4 &2 7Y X 2 HbiAte ¥ &1k D — BN ELN 2 BRI RDO B Y TT:

type PyInterpreterState

Part of the Limited API (as an opaque struct). Z D7 —XHEEFRIE. HAIET 228D v FHEIT
HEINTOWLREEZRILET, ALA VEZTYRIET 2 AL v FIZEY 2 — )VERERSPZ O <
OHDONE R ZHA L TR T, ZOMEARICIEARH (public) DX Y ANEZH D £EA,

BR2A4AV2FTVRETEAL Y REITIE, FIAMRERZXEY, PR TVWE 77 A NTRIY FREY
Vol ut 2ZREERWT, HHRETCRMEEINTOERA, GIL b E7, ALy RBEDA
VERTVRZBLTVEPIELLTIRNTDAL Yy RTHEXINTWET,

type PyThreadState

Part of the Limited API (as an opaque struct). B—D AL v K OIREEE RIS 2RI T 5 7 — Xk
T3 ALy FOA VXY XIREEZHE TR A > X interp (PyInterpreterStatex) 72U DA ST
WBHT—RAYNTY,

void PyEval_InitThreads()
Part of the Stable ABI. Deprecated function which does nothing.

In Python 3.6 and older, this function created the GIL if it didn’t exist.
N— a v 3.9 TEZH: The function now does nothing.

N—Ta v 37 TEH: ZOBBII Py_Initialize() DHMFEHINS L5124 D, DEDOIMUH T
REFH SIS LD E L,

N—=Yar 32 TEHE: ZOBKIE Py_Initialize() EDFNCMUHTI N TERLRDE L
N—a Yy 3.9 TIEHRE, N—Y a3y 3.11 THIRTE.

int PyEval_ThreadsInitialized()
Part of the Stable ABIL. PyEval_InitThreads() %3 CRMFHLTWRHEERE Fitr) 2IBL %
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T, ZOBBE. GIL 2ZBEETRKIFCHT IR TEETODOT, VY INVALy FTETLTWVWEISHSE
Widmy ZBEO APTFFOH L 28T 2 720125 2 e A TE X,

N—ar 3.7 TEHE: GIL » Py_Initialize() THHHLENZ K512 F L7,
N—Pa v 3.9 TIHER, ~N— 2> 311 THIRTE.

PyThreadState *PyEval_SaveThread()
Part of the Stable ABIL. (GIL 24K E T\ 535E) GIL 2@ LT, AL v FDIREEZ NULL L. L
HiOAL v FIREE (NULL 11372 D $H8A) ZIRLE T, 0y I8 T TIAERSINTWSHE, BIIEOAL v
FAay 7 2HER L TWRFUIRD 8 A

void PyEval_RestoreThread (PyThreadState *tstate)
Part of the Stable ABIL. (GIL "R E M TW25E) GIL 2#5 LT, BIEDO AL v NIRKE% tstate 1T
RELET, tstate 1& NULL TH o TR D FH A, GIL ERSNTWT, ZOBBENFIHLEZAL v
F2FTIiZuny 7 2EERLTWE5E. 7y Fay ZiIZMib £9,

AR SURALPKRTUEEZLTVWSEEIC, ALy F2HZOMBEIMFUHTE, ZOXL Y F

2 Python IZX > THEREINZZd D TE R o722 LTHRTIESLNET, _Py_IsFinalizing() %

sys.is_finalizing() 25 &, ZOMKEMNOHTHICA &7V BT S 2 BERORF DD
RTE, FERVRAL Y FOKTHBITONE T,

PyThreadState *PyThreadState_Get ()
Part of the Stable ABL. BIfEORA L v FIREZIKL $£7, GIL ZRFEF L TWRITIUIRD $8 A, BIED
AL vy RIRBEDS NULL 725, (FEOVH LIS NULL F = v 2% LR TT L X 512) ZoBKIEBmN =T 7 —
PRITEICRsTVET,

PyThreadState *PyThreadState_Swap ( Py ThreadState *tstate)
Part of the Stable ABL. BIFEED R L v RIREEZ tstate WIHEE L7 ALy FIREBL ANEX T, tstate IX
NULL D5EDH D £, GIL Z2RF L TWARTIUIR ST, ML XEA.

UToBEEIZALYy FE—AALZA L= ZFHLTWT, 374 027 )R OHEHENEH D THA:

PyGILState STATE PyGILState_Ensure()
Part of the Stable ABI. Python ®IR#ES GIL 1IZBb &3, FETH AL v FT Python C API O
LOAREE BB X5 LET, ZOMBIEAL Yy RNTHETHIMUIHET I N TEEFTH, HTETOD
WECNH LIS UC PyGILState_Release() ZWM-UHTREND D £ 3, @K . PyGILState_Ensure()
FEOCH L & PyGILState_Release() WU L OB T I AL D 2L v FEE API 232 2 &
MTEFE T, Release() DETICA L v FIREBIZEITEA TV RTNREZRD EEA, HlZIE. BEOD
Py_BEGIN_ALLOW_THREADS <2 Q¥ Py END_ALLOW THREADS (333 Z LM TEET,

R bl 1X PyGILState_Ensure() CUHLRoRLy FIREZREMLZ ~Y FA” T,
PyGILState_Release() 2 L T Python Z#H UIREEICRZ R IR D ¥ A, FHREFFHL DA
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BETID. A"V FAEHETZZ1E TEFBA - 2O END PyGILState_Ensure() MEFH{ LTV R
NEFRFEL, MIET % PyGILState_Release() FEMH L THELTL 22X W,

B o@im Lz & HITHD ALy FIZGIL Z2FA L TWT, fEE® Python a— FZ2ETTEXT,
WP D K I B 78 5 — T 9

AR FURALPKRTIUEEZLTVWSEEEIZ, ALy F26ZOMBEFIHTE, ZORXL Y F
2 Python IZX > TEREINZZd D TE R o722 LTHRTIESLNE T, _Py_IsFinalizing() %
sys.is_finalizing() %25 &, ZOMKEZMNUOHTHICA &7V BT S 2 BREORP DD
MRTE, EERVAL Yy FOKRTIEITONE T,

void PyGILState_Release (PyGILState STATE)

Part of the Stable ABL. R L7z 3RXTOV Y —RZ2MRL %3, ZOBBZEMIEF . Python DR
REIINIS T % PyGILState_Ensure() ZWM-UOHTHIEFEIU &b £9 (@E. ZOREEFCH LITTIE
Fhrh ERADT, GILState APT ZRIHT 2 X512 TLEE W),

PyGILState_Ensure() ZWMOHFTHEF. BFTHE—AL vy FNTHIET % PyGILState Release() %
FECH LT 7230,

PyThreadState *PyGILState_GetThisThreadState()

Part of the Stable ABL. ZOXL vy FROBEDAL v FOKEBEZEELET, THETHEDRAL v R T
GILState APT 257z Z & BEWHEIX, NULL 255R D £3, A4 Y ALy RTHEDX L v RIKEEICH
TAHMRUHLEELLAEVWE LTS, X4 VAL y RIFEICAL vy RIREBOBEREZR > TW5a Z LITHERL
TLEEV, 295K o TV HMEEIIANLEEESD U I3 WEED 72T T,

int PyGILState_Check()

BAEDOA Ly FH GIL ZRFEFLTWVWS L6 1 2. Z25TRINUT 0 ZIRLF T, ZOREIEZWDOTY
YORALy FRLTHMUOHT I A TE XY, Python XL vy FOIRERFIELXhTE D, BIE GIL
PRFELTOVREHEICOA 1 ZIRLET, ZUIFECAAS—/ZBKHOBEKTYT, oM. flzix
A—ANy Z7DAVTFAMPXEVEID Y THETERTL 25, BERSL, GIL 2Ry Z7XATWVS
EElo TWAUE, P LT sensitive BRITEIZEITT 2 Z e TE, 23 TRIFNVRERRZLD 04T
RA2ES BN TELHDLTT,

N— a v 3.4 TE.

UTo=r7mid, @ERRBICEI aa Y2352V 3; Python Y — AEAYINOMERGIZ RTLZE W,

Py_BEGIN_ALLOW_THREADS

Part of the Stable ABIL. Z o~ 27 v % B 3 % & { PyThreadState *_save; _save =
PyEval_SaveThread(); IZ2 D ¥£3, v 7 RICHEHEEMP Ao TVE ZEICHERLTLIEZWY; Z
DPHEINIHR T Py_END_ALLOW THREADS =7 R0 MIGEERIFIEIR D FHA, 7 BIZDOWTDFL
Wikamld LR 2B L TS0,
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Py_END_ALLOW_THREADS
Part of the Stable ABI. Z®~ 27 v % ER3 % & PyEval_RestoreThread(_save); } IZZDFF, <
7 B E IR A - TW DB Z L IHER L TL XV, ZOWFEINIERTD Py BEGIN ALLOW THREADS
<7 MGl TWRFIUERD FH A, 7 RIZDVWTOFELWEMIE EFLEESBL T W,

Py_BLOCK_THREADS
Part of the Stable ABI. 2O~ 27 u% &3 % & PyEval_RestoreThread(_save); 2% D ¥3: FAUHK
FEIRD 72\ Py_END_ALLOW_THREADS ¥ [ U T3,

Py_UNBLOCK_THREADS
Part of the Stable ABI. 2O~ 27 u%E3 5 _save = PyEval_SaveThread(); 1272 D £3: B
FEIRD 72\ Py_BEGIN_ ALLOW_THREADS Y[ U T,

9.5.5 {EL-~NJL API

ROETOBEEIX Py_Initialize() DRIIMFUTHIRITIUIRD FH A
N—Tar 3.7 TEHE: Py_Initialize() & GIL Z¥IHLT 2 k5122 £ L7,

PylnterpreterState *PyInterpreterState_New ()
Part of the Stable ABL #iL WA Y X7V ZIREA T = 7 P RAEKL 3, GIL ZIREF L TEHEZ
HDFEVTAD., ZOMBERAICHIHTRHEND 2GR L TBVRIESI DRI WTL x 5,

S1UEL T Bi&E A X b cpython.PyInterpreterState_New ZiEH L ¥ 3,

void PyInterpreterState_Clear ( PylnterpreterState *interp)
Part of the Stable ABL. 4 ¥ 27V ZIREA 7Y = 7 PHORTOEREZ VY P LET, GIL ZIREL
TVWRITUIZD X8 A,

I8 L T BE&E A X b cpython.PyInterpreterState_Clear ZiXH L £,

void PyInterpreterState_Delete (PylnterpreterState *interp)
Part of the Stable ABL. £ ¥ 27V ZIREA 7Y = 7 b 2R L £ 3, GIL ZREEL TEBHEEXHD
Hho 4 YRTYXIKEEIX PylnterpreterState_Clear() THOHLMPUH VY L TELRIFIUIRD
T¥A

PyThreadState *PyThreadState_New (PylnterpreterState *interp)
Part of the Stable ABL. 8 € L7 A Y X F VXA TP 27 MBI AH7HALy RIREAX 7= + %
ARLE T, GIL 2R L TEKLEEZD D FEAD. ZOBBERLZ IO H THEDND 255123
FLTBVAEESDPEWTL x5,

void PyThreadState_Clear (PyThreadState *tstate)
Part of the Stable ABL. AL v FIREEA 7Y =27 FNOETOEREZ YV £y FLET, GIL ZRFL TV
BRI FE A
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N—3 a ¥ 3.9 TAHE: This function now calls the PyThreadState.on_delete callback. Previously,
that happened in PyThreadState_Delete().

void PyThreadState_Delete (PyThreadState *tstate)
Part of the Stable ABI. AL v FIREEA 7V =7 v EHELE T, GIL 2R T20BEH Y FHA, R
L v MIRR&IX PyThreadState_Clear() THOHPUL®H VY b LTERITIUIZD VA,

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().

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. 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.

N—a v 3.9 TE.

uint64_ t PyThreadState_GetID(PyThreadState *tstate)
Part of the Stable ABI since version 3.10. Get the unique thread state identifier of the Python thread

state tstate.
tstate must not be NULL.
N— 3> 3.9 TEM.

PylnterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. Get the interpreter of the Python thread state tstate.

tstate must not be NULL.
N—T 3 r 3.9 TEM.

PylInterpreterState *PyInterpreterState_Get (void)
Part of the Stable ABI since version 3.9. Get the current interpreter.

Issue a fatal error if there no current Python thread state or no current interpreter. It cannot return
NULL.

FEOH LANG GIL 21§ L iuda b $8 A,

N—a v 3.9 TEM.
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int64_t PyInterpreterState_GetID(PylnterpreterState *interp)
Part of the Stable ABI since version 3.7. 4 ¥ 27V XDO—Fk ID R L 3, WEPIZM»PZT =5
Eo, -1 RSN, T5—=hty bEFT,

FEOH LN GIL 21§ L3 iuda b $8 A,
N—Ya ¥ 3.7 TENM.

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)
Part of the Stable ABI since version 3.8. 4 ¥ X7V XEBDT =X 2R LTV AEHFELRLET, Z
DRFAD NULL 3R L7258, 2 2 ETTiBNGEREhTB o3, MBUH LEREA > & 7V X[EFOFF
FEAHTERVWEEZEZRITNIRD £H A,

DEAENE PyModule_GetState() RBEIZ 2D TR L, IWIREY 2 —AWA ¥ X 7Y XEF DI
EIHMERMNT 2DIHS5REBDTT,

(y

sab

%

N— g v 3.8 TEM.

typedef PyObject *(*_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—a > 3.9 TEH: The function now takes a tstate parameter.

_ 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, _ PyFrameEvalFunction
eval_frame)
Set the frame evaluation function.
See the PEP 523 ”Adding a frame evaluation API to CPython”.
N— a v 3.9 TEM.

PyObject *PyThreadState_GetDict ()
Return value: Borrowed reference. Part of the Stable ABIL. EBREY 2 — LA AL v FEH OIREEIEHR
FHRIFCERIORHELRLET, B4 DIRTY 2 — VD FEEIIREIERE RIS 5 2D II3HE—D
Fo2ADRTIUIRD A BITEORL vy FREDLWRHC Z OBBZIFTH LT 2T VEEA, T
DB NULL 2R 3356, BIAMNIE o2 KSR, FEOH LRNZBIED R Ly FIREEDHIH T Z 720
EEZRTINERD E8 A
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int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

Part of the Stable ABI. 2L v RN TIEFAMNICHIAN ZEH L E T, id 518UE & =7y FeRZ ALy R
DAL vy Fid TT; exc EHTIHNA TP 27 b TT, ZOBEEII exc 1T 25 % —URARD
TR A, KEHZMEWZH D, ZOBBZEMOHETIIMAIIR CHHREY 2 — L2 E2RITAUIRD
FHA, GIL ZRFLAREBTHEIHIRTAERD FEA, REIEFEINLZAL Yy FOMEIRL ET;
HEX LTI, ALy RBRMDP SR8 018228 dHD ET, exc 23 NULL DHEIF,
DALy FOEEEHEIATVARWALINE (fIThh) HEINE T, ZOHARMNEELHL XEA,

N—=Ta v 3.7 TEHE: id 518 DED long 75 unsigned long "NEHEXNZE L7z,

void PyEval_AcquireThread (PyThreadState *tstate)

Part of the Stable ABI. GIL ##& L. HED AL v NIRER tstate ICREL £J, tstate 1& NULL T
HoTEDFERA, Ry 7B EDIERINTORITNIED A, ZOBKERCHELZAL v
F23FTicay 7 2ERLTWEEE. 7y Fay ZiZib £9,

ER: FURALPKTUHEELTVWR L&, ALy F26 ZOMBEMUHTE. ZORL Yy K
5 Python IZ X o TR ENZZd D TIE R o722 LTHKRTXESLNE T, _Py_IsFinalizing() %
sys.is_finalizing() Zffi5 &, ZOBBZITOETANCA X7V ZPET SN2 BRDEPIRDH
ERTE, FERVAL Yy ROKRTHETSNE T,

N—Y 3 vy 38 THZH: Updated to be consistent with PyEval_RestoreThread(),
Py_END_ALLOW_THREADS (), and PyGILState_Ensure(), and terminate the current thread if called

while the interpreter is finalizing.

PyEval_RestoreThread () iZWVWDOTH (AL vy FOFHLEhzniznwe 2TH) MAHRTREZ S L ~IVE]
ﬁ‘—(\‘j—o

void PyEval_ReleaseThread (PyThreadState *tstate)

Part of the Stable ABI. BIEEO AL v RIKEEZ Y+ » F LT NULL IZL, GIL 2L EF, vy 7dd
SPLCDIERI N TORITIUIE ST, 2OBEDORL v RPRFELTORITNEIRD £ A, tstate 1X
NULL TH o TER D FHAD, ZOELPFEDR L v FIREBERBFL TV I3 0 EHANS 12012721
o ET — B LESI TRINE, B —P|EINF T,

PyEval_SaveThread () 13 X D@L NUVRBHTHIC (AL y FAPHLENATWIRWE 2 T) FIATE
£9,

void PyEval_AcquireLock()

Part of the Stable ABI. GIL 2B L 3, vy Z3Hid o TERINTORITFIUIRD FRA, ZOH
BT LAV y FRT TRy 7 2ERLTWA5E. 7y Fry 72 $9,

N—=ar 32 TIHHELE ZOoBMBBREOAL Yy FOREBZERLEIEA RbDIC
PyEval_RestoreThread() b L X PyEval_AcquireThread() AL T Z&X W,
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AR FURALPKRTUEZLTVWEEEIC, ALy FRHZOMBEIFSHTE, 20Xy F
2 Python IZX o THEREINZZd DT R o722 LTHRTIESLNET, _Py_IsFinalizing() %
sys.is_finalizing() %25 &, ZOMKEZMNOHTHICA V&7V BT SN2 BEORF DD
MEEETE, BERWAL Yy FOKTETONET,

N—Y a ¥y 38 TZH: 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()
Part of the Stable ABL. GIL Zf#RL 3, v v ZIFHid o TERIATWRIFIUIRZRD 8 A

N—Yay 32 TH#H#E ZOoBMBEBEEDODRAL Yy FOREBZEHLIEA DD
PyEval_SaveThread() % L { I PyEval_ReleaseThread() ZfEF LT & W,

9.6 Y7122 T)ZY K-+

1Zr ALY DHEEIEEDIAL Python £ Y X TV XX 1 DT TTH, W O2DHERFA—T et H50
FE—AVLy FRT, BEOMIL LA YR TY REAE T 2RERHD T, ZNEAREICT 20089 74 V&
7TV RTT,

TRAYVT ARV REF, TYRA LD EIT o7 8 BIXEINHEREI NI VXV EZDZETT, ¥
TAVRTYVREEN, XA VA YR TYV RIS T FANY RY) Y ZD IS, Tk AR THE—LREBLDH
DET, XA VAV RTVRIZET Y Z A LOPIHLH OPIREI T WO HEBED H D BHEIEZT VXA DT
HRZEHWTWE I Y R4 L THHDET, PylnterpreterState_Main() BEIZ. X4 VA4 &7V ZDIREE
ANDKRA VY REZIBRLET,

PTARTY) ZEY)DEZD PyThreadState_Swap () BBITTEE T, ROEKEZH->THIL 2T Y &
DIERR L HIFRDTR £ 7

PyThreadState *Py_NewInterpreter ()

Part of the Stable ABL #LWH# 74 » & 7Y & (sub-interpreter) ZAM L 3, ¥ 74 & 7Y X LI,
(XEFEe) A El X 7z Python 2 — FOETRE TS, Kz, FrL w74 > & 7V X3 import
ENBEY 2= LEBETROVWTHEION=Y a v ERKE, ZhIZEB L2 EY 2 — )L builtins,
__main__ BXU sys bAENE T, B— FFEADEI 22— hr5HK%T—7) (sys.modules) BLULE
Va2 — WS R (sys.path) Y T4 VX TY XBIZHED D DT D 5, Hiliry 74 2 7) XER
B2l sys.argy ZBDH D FR A, Fhes 74 22TV ZIIH 7R EE 1/O R + Y — L sys.stdin,
sys.stdout, sys.stderr ZFHE T (2 I3V, TAHDA MY —LBWREICHZFE L 7 7 4 ViR TF
PSR LTOVET),

ROMEIE. Fld T4 2T ZER LA L v RIREE (thread state) 779 =27 bD 55, RAID
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BOEHELTVET, TOALy NREPBED AL v FIREE (current thread state) 1272 D 3, FHED
ALy FPEREINZ DI TIERVOTERLTLAZZ W, TEROX Ly FIRBBICHT 28 mE2 SR L TL
PEEWV, #ilez A YR T) XROERICKIMT 2, NULL 2R L7 flAREIZEy bIhEEAD, Z
N BISIREDIRED AL v FIREBIIRFEENE Z 21Xk TWT, BIED AL v FIREEXR 2 b DWTETE
LIBNWZEDHZ056TT, (fd Python/C API B X 512, Z OB 2O RNCIE GIL A3REF
ENTVRIFINRRS T, BRPLUHEL?RELBRICHRESINZEFIRDET; Lr L. fid Python/C
API BB 2 1BV, BB SR -2 EDOBRED AL v MIREXBEEICAZ L 2RI LB LRVWDT
EELTLEZ N, )

Extension modules are shared between (sub-)interpreters as follows:

e For modules using multi-phase initialization, e.g. PyModule_FromDefAndSpec (), a separate mod-
ule 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 particular
extension is imported, it is initialized normally, and a (shallow) copy of its module’s dictionary
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 interpreter
has been completely re-initialized by calling Py _FinalizeEz() and Py_Initialize(); in that
case, the extension’s initmodule function is called again. As with multi-phase initialization, this

means that only C-level static and global variables are shared between these modules.

void Py_EndInterpreter (PyThreadState *tstate)
Part of the Stable ABL. 8 &N/ AL v FIKAE tstate TREIND (7)) A VX TV XEHKBLE T,
tstate IIZBAED ALy MIRETRINIZRD T/ A, TiLDAL vy FIREEICHT 22 SR T E
Vo BT LR -2 &, BIEO R Ly FREEIE NULL 12725 TWE T, 24 ¥ &7V 2B
o2 TORALy FIREBEBHKEI N E T, (2 OBBZE M THTIICE GIL Z20/FF L TE2 R U7
53, By ZIIBBDPR -7 FHMREINTVWETS, ) Py_FinalizeEz() &, % DR THH/RIVICERH
ENTVRVETOY TA Y27 ZEHRHELET,

9.6.1 NJFEXEIAE

Because sub-interpreters (and the main interpreter) are part of the same process, the insulation between them
isn’t perfect --- for example, using low-level file operations like os.close() they can (accidentally or mali-
ciously) affect each other’s open files. Because of the way extensions are shared between (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
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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.

P74 R T X% PyGILState_* APl Y HHAGHLEZDPHEL VI LICHIERELTLEIWV, ZHHD API
& Python DAL v FIREEL OS LARNALZL y FALTX 1 THIGLTWS Z e ZEHBICLTWT, 374 &7
) ZBFHET D& ZORHERHN S 25T, M3 PyGILState_Ensure() ¥ PyGILState_Release() O
MOHLORTOBTIE, ¥ 74 X FYXDOYIDBEZZITORVWI e 2L E 3, 51T, (ctypes D &
57) ZnHdD API 25 T Python DA TIESN/ZAL v F2 5 Python 2— FEFETLTVWAIIREY 2 —
MEHTTA R TV RE2MS e NS AREEL D D 5,

9.7 FEEHRE

AYETYVRDRAAL ALy FIIERIAZEI 21T 5 72 DI SN TW B AT, Zh o omiIBIEeR
4 &e void KA ¥ X5 WS EREEZID £3,

int Py_AddPendingCall (int (*func))void*
, void *arg Part of the Stable ABI. £ ¥ 27V XD XA YAV v K258 XN 2 FEZHA
F35, BT AL 029RD. func 3XA VALY FOMUHLF 2 —IZFEDONET, KTz, Fl5
Ty PEFIC -1 AR ET,

WHEIZFX 2 WZFEDONB L, func iF WODBHBT A VX TVEXDXA VALY R, arg Z51EE L
THOHENE T, 2oL, BEDETHD Python o — Rzt U CTIERBNCFFIHEINE T, X
DT DRMICER L TP ENET:

o Dbytecode Bi5t LI WVW5 & &

o XA VAL w KW global interpreter lock ZRFFLTWS (F72DD5 func BETD C APl ZMEUH
&3) L&,

BHIL725 func i 0 BRI QXL ST, KRLAEZS -1 ZRLAIAEZ LY P LETIUSWITER AL func
Z, OIEFHLEZIT S 72012, EHIWKEIDAFNEZIEHDERAD, Jr—rULf X T Zay
I PRI NTGEE, ALy FOUIDFEZICK > TEDIAFN B ATHESED K > TV E T,

COBBIZFET T 2OICHBEDRAL Yy FIREEZRE LT, -l &7V 2y 708 LE
HA,

To call this function in a subinterpreter, the caller must hold the GIL. Otherwise, the function func

can be scheduled to be called from the wrong interpreter.
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ZE: ik IFECRIRGEICOARBEALD, KL AULRBEET S, func 25ATREZZRR b B RECNHY
SNBBFEIEDH D FHA AL VALY RBY AT LA—VEETTEDIICLWIEAIE. func 13>
AT LA=NHPRoTL Z2ETHIHINLWTL &5, ZOBBE—EIvZ, 8D C ALy R
25 Python 2— FZEUHTOWRIE MEEFEA . Z2hofRbbiz, PyGILState API Z{FH L T
FEEW,

N—= a3 3.9 TEHE: If this function is called in a subinterpreter, the function func is now sched-
uled 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— 3 3.1 TEM.

9.8 7O771J)L¥ kL —X (profiling and tracing)

Python £ ¥ &Z 7V Xk, v 77 A1: 77 (profile) REITD + L —R: BEf (trace) &\ o 72REZ M AIA T
TeDIBKEDY R— 2L T0E T, 2OV KR—-MI. TR T 74T Ny 7 EHEFHDHT (coverage
analysis) ¥V =L Wb E T,

D CAYE=T7z=RE. T80T 741% kL —2AEERIC, Python L~ULOWEOH LATREL 7Y = 7 b3
MOHENZ 22tk F— Ay N2, B C BEITCHLMMTRAZ X5 1LTWET, Farr e
FL— ZREDAREIRFFEEZE Do TVERA; A VX —T7 2 — A TR ML —ABERAL Yy RZTRIZA VR
F—=ATE, FL—RBBUTHE SN ZHEAAL XY b (basic event) IZFBHTD N— 3 XIZBWT Python L~
DL — A THEIN TV DD LR LT,

typedef int (*Py_tracefunc)(PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile() B XU PyEval_SetTrace() ZfHio CTEERTE % + L —ABBOFA T, HAD
NEIRXRBFATY =7 FT FRBEBUZ obj & LTESINE T, frame iZAXRY FBBEBLTWEETIL—
LA TY =7 T, what 137EE PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN, PyTrace_0OPCODE DWITNDT, arg 1X
what DEIC L > TUTD XS ITEED 5
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what D& arg DE

PyTrace_CALL #IZ Py_Nome o

PyTrace_EXCEPTION | sys.exc_info() DRI HIIMERT T,

PyTrace_LINE HIZ Py_Nome .

PyTrace_RETURN MO LRNGR X N 2 TEDED. BISC &k o TREEUR KT 235613 NULL
T,

PyTrace_C_CALL MUOHINZEBA T =7 b,

PyTrace_C_EXCEPTION| FEUCH I N BB A 7Y = 7 b,

PyTrace_C_RETURN MU SN 7Y =7 b,

PyTrace_0PCODE #IZ Py_Nome o

int PyTrace_CALL
BIERA Y v RTINS N, Y22 L =20y P OMBIC A 572 Z e ZWRET 5
D, Py_tracefunc @ what DETT, 4 7L =&Y =2 L —XEKROERIE, WIET2 7L —20H
@ Python /N4 k a2 — RIZHIHIDOZEE (control transfer) 25 Z HR W2 DHE IR VO THEREL TL
7ZE W,

int PyTrace_EXCEPTION
BIADEH S NTBRD Py_tracefunc @ what DIETT, FEFITSNATVE 7L —ATHAN LY b &
. fAISLDNAL b a— RHPWEEX NI, what 122 DEDE v b XNIZIREETa—L Ny 7 BEAHIE
cHEnET, TR, HIADEBICE 5T Python SO L ARy 272 HRED T3, £71—
LD HIFEDR S Zila—A Ny JEBBHUOHEIhET, LRI R IS DA RV 22T
WO ET; 7774 73 Z0FDANRY M ERBEr LERA,

int PyTrace_LINE
THERSARY P2WMET DL XL, (I 7 7 A VERTIEZ L) Py_tracefunc BARIC what 5% LT
TES(ETY, f_trace lines A’ 0 WRESINZT7 L —ATIREMMLEINTWEZdH D FT,

int PyTrace_RETURN
MEH LANR 5 & 212 Py_tracefunc BABUC what 518 LCTETETT,

int PyTrace_C_CALL
C BE MU ST IERTIC Py_tracefunc FAED what 518 L THEIETT,

int PyTrace_C_EXCEPTION
C BB 2L LTz 8 BIZ Py_tracefunc BED what 51Ee L TEITETS,

int PyTrace_C_RETURN
CRBD»BERE2 & ZIZ Py_tracefunc BAELD what 518 L TEIETT,

int PyTrace_OPCODE
FL W opcode BIFETEIND & 22, (Fu 7 7 A VK TIZR ) Py_tracefunc BAEIZ what 51k L
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TEITETT, 774V FTEARY MIFEKLEEA, 7L —24 1T f_trace_lines & 1 IZ&EL T,
BIRAICESRE LR ISR D £8 A

void PyEval_SetProfile(Py_tracefunc func, PyObject *obj)
TR 77 A VEEE func KERELE T, obf 7 XA XZBEROE 51 LTHEINZ DT, M50
@PWMnﬁ7/l7b%5m@NMLTTO7u774w%ﬁ#xv/b% RERMERE T 2NN D B 72
B, BADAL vy RICRRZ 2 obj Zffi5> 2T, REBZHELTBLIFEMNTAL Yy FE— 7RG ZERE
ﬁ?%i?o7D774W%ﬁ@\%;&éﬂfmé4NVF®5B\Whmm}mEWﬁnwﬁmmm,
PyTrace_EXCEPTION ZfR 2 TDA XY MW LTI ENE T,

FEOH LN GIL 2 L 20 udeh 8 A

void PyEval_SetTrace(Py tracefunc func, PyObject *obj)
b —ZBBE func CRELE T, ZOBEUX PyEval_SetProfile() AU TTH, b L — AKX
THEEARY P BEXU opcode £ R b EZITED, FFUHIN C BEBA T =7 b BRT HLE
DARY P EZITWMERNWE ZAPERL > TWET, PyEval_SetTrace() THEERI Nz b L — XL,
what 5#(DfE ¥ LT PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN % ZJH(D ¥ A

FEOH LANG GIL 2 L2 0ude b 8 A

9.9 SE%T/\vHHYR—b (advanced debugger support)

UToBMIZEERT ANy 7Y — )L TOHEHDEHEITOHDTT,

PylnterpreterState *PyInterpreterState_Head ()
AVERTYVEREA TS =27 b RIZVAIDI B, LHIIHLDDEERLET,

PylnterpreterState *PyInterpreterState_Main()
AAVAVETVZDOREL T =7 M EIRLET,

PylInterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)
AVRT)RIKEF T2 7 b2V RA DB, interp DRIZHZHDERL F T,

PyThreadState *PylnterpreterState_ThreadHead ( PylnterpreterState *interp)
A YR TU R interp WHETIT SN TVWEAL Yy F2LRZVAMDSE, HBHICH S PyThreadState
FT7I 2 bERIRLETD,

PyThreadState *PyThreadState_Next (PyThreadState *tstate)
tstate ¥ AU PyInterpreterState A 7Y =7 MIJBLTWA ALy FIRKEEA 7Y =227 bD S5, tstate
DRIZHBHDEIRUET,
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9.10 ALy FO—AILAFL—PDHHR—F

Python 4 ¥ X 7V X, AL v KE—h/LR b L — (thread-local storage, TLS) DKL L% K — b+ %232
ML TWT, 2474 7D TLS EEENEHIZT v 7L T Python LNLDZALy Re—A LA L —Y API
(threading.local) Z%HK— 1+ LTWVWE T, CPython ® C L~X)L API i3 pthreads % Windows THZ 6
% TLS LRMTS: ALy FF¥F—¥ AL v FZXIT voidx [HZBIRN T 2 BIfE v %5,

API THEDLN 2R ZTSRE 213, GIL ZIE T 245X HDFEA . BEBESOD Yy 703 K—FShTwn
9,

Python.h |& TLS API ®EF % include 3, AL v Ru—HLX L —I %5121 pythread.h % include
FTERENRDH DI LICERLTLIEE W,

AR o API BRI EN D voidx HORDODITAEVEHZITI 2L IELER A, XEV OMRE EHITHE
HICITO BB DD £9, void* /-7 % PyObject* 2o 78E13. API B Zh 2 hOEOSIR A ¥
¥ OFEIIITVERE A,

9.10.1 XL v FEHB R kL — (Thread Specific Storage, TSS) API

TSS API 1%, CPython 4 ¥ X 7V XIZEFNTWAEFD TLS APl ZE XX 27-DICBAIhFELE, Z
D API X, ALy FF—DRIUZC int DO DIH L WAL Py_tss_t BEVET,

N— a ¥ 3.7 TE.
BE:
"CPython DAL v KR —A)L A ML =Y DD LW C API” (PEP 539)

type Py_tss_t
DT —XMEKIFZAL y FXF—DREEZRFL TWET, ZOMERDOERIE. IRED TLS FRITKT
L. ¥—O#LINEZ KRBT 27 4 — AL F2RBE T, ZOMIEAICIENE (public) DX ¥ NiEH
DEEA.

Py LIMITED API MEFRINTWRWE XX, ZOREID Py_tss_ NEEDS INIT IZ X 2 EHIIX E Y fiff
MTEET,

Py_tss_NEEDS_INIT
DV nik Py tss_t BROMELTICEAINE ST, ZD~rnik Py LIMITED API %3¢ %
BERINEH A
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A E VR

B Py_tss_t DX EVHERIE Py LIMITED API TENL RENIEREY 2 — L TREICRD T2,
DI FRAICRBEIHR 72912, OB DOENZ X £ ) HEFREAATEET T,

Py _tss t *PyThread_tss_alloc()
Part of the Stable ABI since version 3.7. Return a value which is the same state as a value initialized
with Py_tss_NEEDS_INIT, or NULL in the case of dynamic allocation failure.

void PyThread_tss_free(Py tss t *key)
Part of the Stable ABI since version 3.7. 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.

FMR: A freed key becomes a dangling pointer. You should reset the key to NULL.

XY w R

The parameter key of these functions must not be NULL. Moreover, the behaviors of PyThread_tss_set ()
and PyThread_tss_get() are undefined if the given Py tss_t has not been initialized by
PyThread_tss_create().

int PyThread_tss_is_created(Py_tss ¢ *key)
Part of the Stable ABI since version 3.7. Return a non-zero value if the given Py_tss_t has been

initialized by PyThread_tss_create().

int PyThread_tss_create(Py tss t *key)
Part of the Stable ABI since version 8.7. Return a zero value on successful initialization of a T'SS
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)
Part of the Stable ABI since version 3.7. Destroy a TSS key to forget the values associated with the
key across all threads, and change the key’s initialization state to uninitialized. A destroyed key is
able to be initialized again by PyThread_tss_create(). This function can be called repeatedly on

the same key -- calling it on an already destroyed key is a no-op.

int PyThread_tss_set (Py_tss ¢ *key, void *value)
Part of the Stable ABI since version 3.7. Return a zero value to indicate successfully associating a
void#* value with a TSS key in the current thread. Each thread has a distinct mapping of the key to

a voidx* value.
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void *PyThread_tss_get (Py_tss t *key)
Part of the Stable ABI since version 3.7. 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 XL v KA—AILZX kL — (TLS) API

N— a v 3.7 TIEHESE: This API is superseded by Thread Specific Storage (TSS) API.

AFR: 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.

BIRDO B OREICE D, ZOAN—2a>D APLIZFHOa— FCHIHITRETIEH D T8 A

int PyThread_create_key()
Part of the Stable ABI.

void PyThread_delete_key (int key)
Part of the Stable ABI.

int PyThread_set_key_value (int key, void *value)
Part of the Stable ABI.

void *PyThread_get_key_value (int key)
Part of the Stable ABI.

void PyThread_delete_key_value(int key)
Part of the Stable ABI.

void PyThread_ReInitTLS()
Part of the Stable ABI.
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e The Isolated Configuration can be used to embed Python into an application. It isolates Python from
the system. For example, environment variables are ignored, the LC_ CTYPE locale is left unchanged

and no signal handler is registered.
The Py_RunMain () function can be used to write a customized Python program.
Initialization, Finalization, and Threads B LTL 2 &E W,
BE:

PEP 587 "Python #I{{LE%E”

10.1 fERAH

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;

IKDR=12%e <)
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(AIDR=I 25 DfE X))

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode).
status = PyConfig_SetBytesArgv(&config, argc, argv);
if (PyStatus_Exception(status)) {

goto exception;

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto exception;
}
PyConfig_Clear(&config);

return Py_RunMain();

exception:

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);

*/

10.2 PyWideStringList

type PyWideStringList

wchar_t* XFHID Y R b,

length 233E¥ 0 DGEX. items 13IE NULL 2D TR TOXFFNIIE NULL TRIFAUIR D £8 A

Methods:

PyStatus PyWideStringList_Append ( Py WideStringList *list, const wchar_t *item)

item % list \BIML 3,

Python must be preinitialized to call this function.

PyStatus PyWideStringList_Insert (PyWideStringList *list, Py ssize t indexr, const wchar_t

*item)

item % list D index DPLEICHEAL 3,

index 78 list DRI EDLGE. item % list DREBITEML 5,
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index 1&. 0 LLETRIFNUIZZD £8A
Python must be preinitialized to call this function.
WSt 7 4 =L ¥

Py ssize_t length
VI FDOEZ,

wchar t **items

U R +DESH,

10.3 PyStatus

type PyStatus
LB D R 7 — X X (M), =5 —, #&7T) A& 2 HERT T,
T —WHiE, =7 —24EM LT C EBOARTZNTE £ 9,
MR 7 4 —L R

int exitcode

BTa—F, exit() D5 LTEXINET,

const char *err_msg

Io7—Xvtk—,

const char *func

I =2 LB OARTT, NULL Ik D 2 £3,
AT — X AL T 5B

PyStatus PyStatus_0k (void)
A&

PyStatus PyStatus_Error (const char *err_msg)
Ayt—Iedllz -2 L £7,

err_msg must not be NULL.

PyStatus PyStatus_NoMemory (void)
XEVED L TORK (XEVFE),

PyStatus PyStatus_Exit (int exitcode)
FEE LT a— T Python 2T LET,

AT — R A% S B
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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?

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.

AMR: Internally, Python uses macros which set PyStatus.func, whereas functions to create a status set

func to NULL.

U777 npicd:

PyStatus alloc(void **ptr, size_t size)

{
*ptr = PyMem_RawMalloc(size);
if (xptr == NULL) {
return PyStatus_NoMemory();
}
return PyStatus_0k();
}

int main(int argc, char **argv)
{

void *ptr;

PyStatus status = alloc(&ptr, 16);
if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

}
PyMem_Free(ptr) ;
return O;
}
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10.4 PyPreConfig

type PyPreConfig

Structure used to preinitialize Python.
Function to initialize a preconfiguration:

void PyPreConfig_InitPythonConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Python Configuration.

void PyPreConfig_InitIsolatedConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Isolated Configuration.
WEER 7 4 — L R

int allocator

Name of the Python memory allocators:
o PYMEM_ALLOCATOR_NOT_SET (0): don’t change memory allocators (use defaults).
e PYMEM_ALLOCATOR_DEFAULT (1): default memory allocators.
e PYMEM_ALLOCATOR_DEBUG (2): default memory allocators with debug hooks.
o PYMEM_ALLOCATOR_MALLOC (3): use malloc() of the C library.
e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): force usage of malloc() with debug hooks.
e PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc memory allocator.

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc memory allocator with debug

hooks.

PYMEM_ALLOCATOR_PYMALLOC and PYMEM_ALLOCATOR_PYMALLOC_DEBUG are not supported if

Python is configured using --without-pymalloc.
See Memory Management.
Default: PYMEM_ALLOCATOR_NOT_SET.

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 members to 0.
See the locale encoding.

Default: 1 in Python config, 0 in isolated config.
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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.
See the locale encoding.

Default: -1 in Python config, 0 in isolated config.

int coerce_c_locale_warn

If non-zero, emit a warning if the C locale is coerced.
Default: -1 in Python config, 0 in isolated config.

int dev_mode

If non-zero, enables the Python Development Mode: see PyConfig.dev_mode.
Default: -1 in Python mode, 0 in isolated mode.

int isolated

Isolated mode: see PyConfig.isolated.
Default: 0 in Python mode, 1 in isolated mode.

int legacy_windows_fs_encoding

If non-zero:
e Set PyPreConfig.utf8 mode to 0,
e Set PyConfig. filesystem_encoding to "mbcs",
e Set PyConfig. filesystem_errors to "replace".
Initialized the from PYTHONLEGACYWINDOWSFSENCODING environment variable value.
Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific code.
Default: 0.

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.
Default: 1 in Python config, 0 in isolated config.

int use_environment

Use environment variables? See PyConfig.use_environment.

Default: 1 in Python config and 0 in isolated config.
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int utf£8_mode
If non-zero, enable the Python UTF-8 Mode.

Set by the -X utf8 command line option and the PYTHONUTF8 environment variable.

Default: -1 in Python config and 0 in isolated config.

10.5 Preinitialize Python with PyPreConfig

The preinitialization of Python:

o Set the Python memory allocators (PyPreConfig.allocator)

o Configure the LC_CTYPE locale (locale encoding)

e Set the Python UTF-8 Mode (PyPreConfig.utf8 mode)
The current preconfiguration (PyPreConfig type) is stored in _PyRuntime.preconfig.
Functions to preinitialize Python:

PyStatus Py_PreInitialize(const PyPreConfig *preconfig)

Preinitialize Python from preconfig preconfiguration.
preconfig must not be NULL.
PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int arge, char *const
*argv)
Preinitialize Python from preconfig preconfiguration.
Parse argv command line arguments (bytes strings) if parse_argv of preconfig is non-zero.
preconfig must not be NULL.
PyStatus Py_PreInitializeFromArgs(const PyPreConfig *preconfig, int argc, wchar_t *const
*argv)
Preinitialize Python from preconfig preconfiguration.
Parse argv command line arguments (wide strings) if parse_argv of preconfig is non-zero.

preconfig must not be NULL.

The caller is responsible to handle exceptions (error or exit) using PyStatus_Exception() and

Py_ExitStatusException().

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
Python UTF-8 Mode.
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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 the Python preini-
tialization, whereas calling directly malloc() and free() is always safe. Py_DecodeLocale() must not be

called before the Python preinitialization.

Example using the preinitialization to enable the Python UTF-8 Mode:

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig(&preconfig);

preconfig.utf8_mode = 1;

status = Py_Prelnitialize(&preconfig);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* at this point, Python speaks UTF-8 */

Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.6 PyConfig

type PyConfig

Structure containing most parameters to configure Python.
When done, the PyConfig_Clear() function must be used to release the configuration memory.
Structure methods:

void PyConfig_InitPythonConfig(PyConfig *config)

Initialize configuration with the Python Configuration.

void PyConfig_InitIsolatedConfig(PyConfig *config)

Initialize configuration with the 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.
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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 (argv member of config) from the argv list of wide character strings.
Preinitialize Python if needed.

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int arge, char *const *argv)
Set command line arguments (argv member of config) from the argv list of bytes strings. Decode

bytes using Py_DecodeLocale().
Preinitialize Python if needed.
PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list, Py _ssize i
length, wchar__t **items)
Set the list of wide strings list to length and items.

Preinitialize Python if needed.

PyStatus PyConfig_Read (PyConfig *config)
Read all Python configuration.

Fields which are already initialized are left unchanged.

The PyConfig Read() function only parses PyConfig.argv arguments once: PyConfig.
parse_argu is set to 2 after arguments are parsed. Since Python arguments are strippped from

PyConfig.argv, parsing arguments twice would parse the application options as Python options.
Preinitialize Python if needed.

N— a ¥ 3.10 TEHE: The PyConfig.argv arguments are now only parsed once, PyConfig.
parse_arguv is set to 2 after arguments are parsed, and arguments are only parsed if PyConfig.

parse_argv equals 1.

void PyConfig_Clear (PyConfig *config)

Release configuration memory.

Most PyConfig methods preinitialize Python if needed. In that case, the Python preinitialization
configuration (PyPreConfig) 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 PyConfig.dev_mode
e PyConfig.isolated

e PyConfig.parse_argv
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e PyConfig.use_environment

Moreover, if PyConfig_SetArgu () or PyConfig_SetBytesArgu () is used, this method must be called
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().
W7 4 — L I

PyWideStringList argv

Command line arguments: sys.argv.

Set parse_argu to 1 to parse argv the same way the regular Python parses Python command

line arguments and then to strip Python arguments from argwv.

If argv is empty, an empty string is added to ensure that sys.argv always exists and is never

empty.
Default: NULL.
See also the orig_argv member.

wchar_t *base_exec_prefix

sys.base_exec_prefix.
Default: NULL.
Part of the Python Path Configuration output.

wchar t *base_executable

Python base executable: sys._base_executable.

Set by the __PYVENV_LAUNCHER__ environment variable.
Set from PyConfig.ezecutable if NULL.

Default: NULL.

Part of the Python Path Configuration output.

wchar_t *base_prefix

sys.base_prefix.
Default: NULL.

Part of the Python Path Configuration output.
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int buffered_stdio
If equals to 0 and configure_c_stdio is non-zero, disable buffering on the C streams stdout and

stderr.

Set to 0 by the —u command line option and the PYTHONUNBUFFERED environment variable.
stdin is always opened in buffered mode.

Default: 1.

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 in these cases.
Incremented by the -b command line option.

Default: 0.

int warn_default_encoding
If non-zero, emit a EncodingWarning warning when io.TextI0Wrapper uses its default encoding.

See io-encoding-warning for details.
Default: 0.
N— a ¥ 3.10 T:EM.

wchar t *check_hash_pycs_mode
Control the validation behavior of hash-based .pyc files: value of the --check-hash-based-pycs

command line option.

Valid values:
e L"always": Hash the source file for invalidation regardless of value of the 'check_source’ flag.
e L"never": Assume that hash-based pycs always are valid.
e L"default": The 'check source’ flag in hash-based pycs determines invalidation.

Default: L"default".

See also PEP 552 "Deterministic pycs”.

int configure_c_stdio

If non-zero, configure C standard streams:
¢ On Windows, set the binary mode (0_BINARY) on stdin, stdout and stderr.

o If buffered_stdio equals zero, disable buffering of stdin, stdout and stderr streams.
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e If interactive is non-zero, enable stream buffering on stdin and stdout (only stdout on
Windows).

Default: 1 in Python config, 0 in isolated config.

int dev_mode

If non-zero, enable the Python Development Mode.
Default: -1 in Python mode, 0 in isolated mode.

int dump_refs

Dump Python references?
If non-zero, dump all objects which are still alive at exit.
Set to 1 by the PYTHONDUMPREFS environment variable.

Need a special build of Python with the Py_TRACE_REFS macro defined: see the configure

--with-trace-refs option.
Default: 0.

wchar_t *exec_prefix
The site-specific directory prefix where the platform-dependent Python files are installed: sys.

exec_prefix.
Default: NULL.
Part of the Python Path Configuration output.

wchar _t *executable

The absolute path of the executable binary for the Python interpreter: sys.executable.
Default: NULL.
Part of the Python Path Configuration output.

int faulthandler
Enable faulthandler?

If non-zero, call faulthandler.enable() at startup.
Set to 1 by -X faulthandler and the PYTHONFAULTHANDLER environment variable.
Default: -1 in Python mode, 0 in isolated mode.

wchar_t *filesystem_encoding

Filesystem encoding: sys.getfilesystemencoding().

On macOS, Android and VxWorks: use "utf-8" by default.
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On Windows: wuse "utf-8" by default, or "mbcs" if legacy_ windows_fs_encoding of

PyPreConfig is non-zero.
Default encoding on other platforms:
e "utf-8" if PyPreConfig.utf8 mode is non-zero.

e "ascii" if Python detects that nl_langinfo(CODESET) announces the ASCII encoding,

whereas the mbstowcs () function decodes from a different encoding (usually Latinl).
e "utf-8" if nl1_langinfo(CODESET) returns an empty string.
o Otherwise, use the locale encoding: nl_langinfo(CODESET) result.

At Python startup, the encoding name is normalized to the Python codec name. For example,

"ANSI_X3.4-1968" is replaced with "ascii".
See also the filesystem_errors member.

wchar t >"filesystem_errors

Filesystem error handler: sys.getfilesystemencodeerrors().

On Windows: use "surrogatepass" by default, or "replace" if legacy_windows_fs_encoding

of PyPreConfig is non-zero.
On other platforms: use "surrogateescape" by default.
Supported error handlers:
e '"strict"
¢ "surrogateescape"
e "surrogatepass" (only supported with the UTF-8 encoding)
See also the filesystem_encoding member.
unsigned long hash_seed

int use_hash_seed

Randomized hash function seed.

If use_hash_seed is zero, a seed is chosen randomly at Python startup, and hash_seed is ignored.
Set by the PYTHONHASHSEED environment variable.

Default use hash__seed value: -1 in Python mode, 0 in isolated mode.

wchar t *home

Python home directory.
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If Py_SetPythonHome () has been called, use its argument if it is not NULL.
Set by the PYTHONHOME environment variable.

Default: NULL.

Part of the Python Path Configuration input.

int import_time

If non-zero, profile import time.
Set the 1 by the -X importtime option and the PYTHONPROFILEIMPORTTIME environment variable.
Default: 0.

int inspect

Enter interactive mode after executing a script or a command.

If greater than 0, enable inspect: when a script is passed as first argument or the -c option is used,
enter interactive mode after executing the script or the command, even when sys.stdin does not

appear to be a terminal.

Incremented by the -i command line option. Set to 1 if the PYTHONINSPECT environment variable

is non-empty.
Default: 0.

int install_signal_handlers

Install Python signal handlers?
Default: 1 in Python mode, 0 in isolated mode.

int interactive

If greater than 0, enable the interactive mode (REPL).
Incremented by the -i command line option.
Default: 0.

int isolated

If greater than 0, enable isolated mode:

e sys.path contains neither the script’s directory (computed from argv[0] or the current

directory) nor the user’s site-packages directory.

o Python REPL doesn’t import readline nor enable default readline configuration on interac-

tive prompts.

e Set use_environment and user_site_directory to 0.
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Default: 0 in Python mode, 1 in isolated mode.
See also PyPreConfig.isolated.

int legacy_windows_stdio
If non-zero, use io.FilelI0 instead of io.WindowsConsolelIO for sys.stdin, sys.stdout and

sys.stderr.
PYTHONLEGACYWINDOWSSTDIO BREFAMMZE TR WK FINIRE SN HEIT, 1 WHRESNET,
Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific code.
Default: 0.

See also the PEP 528 (Change Windows console encoding to UTF-8).

int malloc_stats

If non-zero, dump statistics on Python pymalloc memory allocator at exit.

Set to 1 by the PYTHONMALLOCSTATS environment variable.

The option is ignored if Python is configured using the --without-pymalloc option.
Default: 0.

wchar_t *platlibdir

Platform library directory name: sys.platlibdir.
Set by the PYTHONPLATLIBDIR environment variable.

Default: value of the PLATLIBDIR macro which is set by the configure --with-platlibdir
option (default: "1ib").

Part of the Python Path Configuration input.
N—=Y a3 v 3.9 TEM.

wchar_t *pythonpath_env
Module search paths (sys.path) as a string separated by DELIM (os.path.pathsep).

Set by the PYTHONPATH environment variable.

Default: NULL.

Part of the Python Path Configuration input.
PyWideStringList module_search_paths

int module_search_paths_set

Module search paths: sys.path.
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If module_search_paths_set is equal to 0, the function calculating the Python Path Configuration

overrides the module_search_paths and sets module_search_paths_set to 1.
Default: empty list (module_search_paths) and 0 (module_search_paths_set).
Part of the Python Path Configuration output.

int optimization_level

Compilation optimization level:
e 0: Peephole optimizer, set __debug__ to True.
o 1: Level 0, remove assertions, set __debug__ to False.
e 2: Level 1, strip docstrings.

Incremented by the -0 command line option. Set to the PYTHONOPTIMIZE environment variable

value.
Default: 0.

PyWideStringList orig_argv

The list of the original command line arguments passed to the Python executable: sys.orig_argv.

If orig_arguvlist is empty and argv is not a list only containing an empty string, PyConfig_Read ()

copies argv into orig_argv before modifying argv (if parse_argv is non-zero).
See also the argv member and the Py_GetArgcArgv () function.

Default: empty list.

N— a3 ¥ 3.10 TEH.

int parse_argv

Parse command line arguments?

If equals to 1, parse argv the same way the regular Python parses command line arguments, and

strip Python arguments from argv.

The PyConfig_Read() function only parses PyConfig.arguv arguments once: PyConfig.
parse_arguv is set to 2 after arguments are parsed. Since Python arguments are strippped from

PyConfig.argv, parsing arguments twice would parse the application options as Python options.
Default: 1 in Python mode, 0 in isolated mode.

N—Y a3 ¥ 310 TEH: The PyConfig.argv arguments are now only parsed if PyConfig.

parse_argu equals to 1.

int parser_debug

Parser debug mode. If greater than 0, turn on parser debugging output (for expert only, depending
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on compilation options).
Incremented by the -d command line option. Set to the PYTHONDEBUG environment variable value.
Default: 0.

int pathconfig_warnings
On Unix, if non-zero, calculating the Python Path Configuration can log warnings into stderr. If

equals to 0, suppress these warnings.

It has no effect on Windows.

Default: 1 in Python mode, 0 in isolated mode.
Part of the Python Path Configuration input.

wchar_t *prefix
The site-specific directory prefix where the platform independent Python files are installed: sys.

prefix.
Default: NULL.
Part of the Python Path Configuration output.

wchar_t *program_name
Program name used to initialize ezecutable and in early error messages during Python initial-

ization.
o If Py_SetProgramName () has been called, use its argument.
¢ On macOS, use PYTHONEXECUTABLE environment variable if set.

e If the WITH_NEXT_FRAMEWORK macro is defined, use __PYVENV_LAUNCHER__ environment vari-
able if set.

e Use argv[0] of argv if available and non-empty.

o Otherwise, use L"python" on Windows, or L"python3" on other platforms.
Default: NULL.
Part of the Python Path Configuration input.

wchar t *pycache_prefix

Directory where cached .pyc files are written: sys.pycache_prefix.

Set by the -X pycache_prefix=PATH command line option and the PYTHONPYCACHEPREFIX envi-

ronment variable.

If NULL, sys.pycache_prefix is set to None.
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Default: NULL.

int quiet
Quiet mode. If greater than 0, don’t display the copyright and version at Python startup in

interactive mode.
Incremented by the -q command line option.
Default: 0.

wchar t *run_command

Value of the -c command line option.
Used by Py_RunMain().
Default: NULL.

wchar t *run_filename

Filename passed on the command line: trailing command line argument without -c or -m.
For example, it is set to script.py by the python3 script.py arg command.

Used by Py_RunMain ().

Default: NULL.

wchar t *run_module

Value of the -m command line option.
Used by Py_RunMain ().
Default: NULL.

int show_ref_count

Show total reference count at exit?

Set to 1 by -X showrefcount command line option.

Need a debug build of Python (the Py_REF_DEBUG macro must be defined).
Default: 0.

int site_import

Import the site module at startup?

If equal to zero, disable the import of the module site and the site-dependent manipulations of

sys.path that it entails.

Also disable these manipulations if the site module is explicitly imported later (call site.main()

if you want them to be triggered).
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Set to 0 by the -S command line option.
sys.flags.no_site is set to the inverted value of site_import.
Default: 1.

int skip_source_first_line

If non-zero, skip the first line of the PyConfig.run_filename source.
It allows the usage of non-Unix forms of #!cmd. This is intended for a DOS specific hack only.
Set to 1 by the -x command line option.
Default: 0.
wchar_t *stdio_encoding

wchar t *stdio_errors
Encoding and encoding errors of sys.stdin, sys.stdout and sys.stderr (but sys.stderr al-

ways uses "backslashreplace" error handler).

If Py_SetStandardStreamEncoding () has been called, use its error and errors arguments if they

are not NULL.
Use the PYTHONIOENCODING environment variable if it is non-empty.
Default encoding;:
e "UTF-8" if PyPreConfig.utf8_mode is non-zero.
e Otherwise, use the locale encoding.
Default error handler:
e On Windows: use "surrogateescape".

e "surrogateescape" if PyPreConfig.utf8 mode is non-zero, or if the LC_CTYPE locale is
”C” or "POSIX".

e "strict" otherwise.

int tracemalloc

Enable tracemalloc?
If non-zero, call tracemalloc.start() at startup.

Set by -X tracemalloc=N command line option and by the PYTHONTRACEMALLOC environment

variable.

Default: -1 in Python mode, 0 in isolated mode.
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int use_environment

Use environment variables?
If equals to zero, ignore the environment variables.
Default: 1 in Python config and 0 in isolated config.

int user_site_directory

If non-zero, add the user site directory to sys.path.

Set to 0 by the -s and -I command line options.

Set to 0 by the PYTHONNOUSERSITE environment variable.
Default: 1 in Python mode, 0 in isolated mode.

int verbose
Verbose mode. If greater than 0, print a message each time a module is imported, showing the

place (filename or built-in module) from which it is loaded.

If greater or equal to 2, print a message for each file that is checked for when searching for a

module. Also provides information on module cleanup at exit.
Incremented by the -v command line option.

Set to the PYTHONVERBOSE environment variable value.
Default: 0.

PyWideStringList warnoptions
Options of the warnings module to build warnings filters, lowest to highest priority: sys.

warnoptions.

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).
The -W command line options adds its value to warnoptions, it can be used multiple times.

The PYTHONWARNINGS environment variable can also be used to add warning options. Multiple

options can be specified, separated by commas (,).
Default: empty list.

int write_bytecode

If equal to 0, Python won'’t try to write .pyc files on the import of source modules.
Set to 0 by the -B command line option and the PYTHONDONTWRITEBYTECODE environment variable.

sys.dont_write_bytecode is initialized to the inverted value of write_bytecode.
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Default: 1.

PyWideStringList xoptions

Values of the -X command line options: sys._xoptions.
Default: empty list.

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.
The zoptions options are parsed to set other options: see the -X command line option.

N—=Y a2 3.9 TEH: The show_alloc_count field has been removed.

10.7 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_Exception() and

Py_ExitStatusException().

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_AppendInittadb () or PyImport_EztendInittab () must be called before

each Python initialization.
The current configuration (PyConfig type) is stored in PyInterpreterState.config.

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 exception;

(RDR=I12HiL)
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(AIDR=I 25 DfE X))

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto exception;
}
PyConfig_Clear(&config);

return;

exception:
PyConfig_Clear(&config);
Py_ExitStatusException(status);

More complete example modifying the default configuration, read the configuration, and then override some

parameters:

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 exzecutable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,

(KDR=I1%i)
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HIDR— % 5D E)

L"/path/to/my_executable") ;
if (PyStatus_Exception(status)) {
goto done;

status = Py_InitializeFromConfig(&config);
done:

PyConfig_Clear(&config);

return status;

10.8 Isolated Configuration

PyPreConfig InitIsolatedConfig() and PyConfig InitIsolatedConfig() functions create a configura-

tion 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.argu is not parsed) and user site directory. The C standard streams (ex: stdout) and the
LC_CTYPE locale are left unchanged. Signal handlers are not installed.

Configuration files are still used with this configuration. Set the Python Path Configuration ("output fields”)

to ignore these configuration files and avoid the function computing the default path configuration.

10.9 Python Configuration

PyPreConfig_InitPythonConfig() and PyConfig InitPythonConfig() functions create a configuration
to build a customized Python which behaves as the regular Python.

Environments variables and command line arguments are used to configure Python, whereas global config-

uration variables are ignored.

This function enables C locale coercion (PEP 538) and Python UTF-8 Mode (PEP 540) depending on
the LC_CTYPE locale, PYTHONUTF8 and PYTHONCOERCECLOCALE environment variables.
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10.10 Python Path Configuration

PyConfig contains multiple fields for the path configuration:
e 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 "SoftwarePythonPythonCoreX.YPython-
Path” of HKEY CURRENT _ USER and HKEY_ LOCAL_MACHINE (where X.Y is the Python

version).

o Path configuration output fields:

PyConfig.base_exzec_prefiz

PyConfig.base_exzecutable

PyConfig.base_prefiz
— PyConfig.exec_prefix

— PyConfig.executable

PyConfig.module_search_paths_set, PyConfig.module_search_paths

PyConfig.prefiz

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.
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Set pathconfig_warnings to 0 to suppress warnings when calculating the path configuration (Unix only,

Windows does not log any warning).

If base_prefiz or base_ezec_prefiz fields are not set, they inherit their value from prefiz and

ezec_prefiz respectively.
Py_RunMain () and Py_Main () modify sys.path:

e If run_filename is set and is a directory which contains a __main__.py script, prepend run_filename

to sys.path.
e 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)
e pybuilddir.txt (Unix only)

The __PYVENV_LAUNCHER__ environment variable is used to set PyConfig.base_executable

10.11 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 ().
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10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argv)

Get the original command line arguments, before Python modified them.

See also PyConfig.orig_argv member.

10.13 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:

e PyConfig._init_main: if set 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
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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)) {
Py_ExitStatusException(status);
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manager) DHEFIATVE T, Python X €Y v — v 2, HE (sharing)., €27 X > b53E] (segmentation).
HATE D YT (preallocation), F + v ¥ 21k (caching) ¥ \Wo 7z, A REVLEEHOMEZHK S 2Hi1c, #
MDAy K= b2DD ET,

RIEUKER TIX. 2D XEVEERE (raw memory allocator) 254 RV —F 4 ¥ 7Y AT LD X E ) EHHER
HEHLT, 54 RX—Fb—7HiZ Python BEDETDF— X EZHEBT2DICTIREENDH20E S H
WRELET, ROXEVEREREDO LIZZ, W o2DA T 27 FNEED XA EVRIEBEBEZ DD 3, Zh ol
ALb—7%2EL, ATV 27 MIEHOFEBICE - XTVEHRY OREEL VT T, Hl2R, B
TV PEXFINRR TN, FHELIZESTRD AT —THATEREINE T, tWHIDd, BHICIXEE
BT 2 L TRBIRESEDZ DD, EE/FRED ML — A IDFETEZ056TT, 2D X I1Z, Python X € <4
Py BEEOWL O AT 27 FVERDO X E VIREEBICEEL T2 AL OB S 74 R—F b —
THoRAELTAEYVERZITORVEIIILTVET,

BHELDIZ, 7222 2—FR 0D —THNOXEY 70y 72T LRI T 27 bRA VX EZHBELTO
52 LT%H, Python e —7OEHIZA > 27V XBKRIMTS DT, 2—F»RZNZHIHT 2 /TR0
fR32Zr2TF, Python 7Y =7 bR EINE Ny 7 7 2 ANS 720D — FHEMOD X TV HERIE, &
ZUZJE U T, Python X EV A=%D ZD RF 2 X > FATHIZELTWS Python/C API BIEHEZ L TIT
WX,

X2 ) EHEORRBEE R 2720, JHREY 2 —VOEFEIZRL T Python 779227 %2 C 94 77 VMR REL
TW3 B malloc() | calloc() . realloc() BLU free() THIEL XS 2 LTIEARD E¥A, 25 L72H
Breise, CoXEVREREKY Python X €V 23— v L OB THEITOCH LA L ET, C OXEY
FIEBIE Y Python X BV X =Y ¥ 3B R 271 3Y) XL THEREINTWT, B2 —T28ET 270,
O L OREIBMHIIRFEREZHEE T, i3z, EHOHNDO D6, C 7477V 0XE Y #IEEKE
HoTHRBIIXEVEMRLEZDBR LD TEE T, flZIX. UTHZD &5 &EITT:
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PyObject *res;
char *buf = (char *) malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();
...Do some I/0 operation involving buf...
res = PyBytes_FromString(buf);
free(buf); /* malloc'ed */

return res;

ZOFITIE 1/O Ny 72T B XEVERIZ C 54 75U DA VIRIEEEEH>TVET, Python XE
VR —Yx —IEDEE LTRENS bytes 7Y = 27 + RTERT 2B 13 HETT,

LIEWVWZ I ALY ORITIE, X EY OEIEX Python ¥ — FICHEE LTS 58D 5, 28745, Python
bt — 7% Python X BV AT vy DEHTICHE205TT, HlZiE. A&7V &% C TErNLHi AT
Pz 7 MITHIRT 2B1C1E. b= TOXEVEENHBETT, Python b =72 fio7An L nd 5—o20H
HE LT, IBREY 2 — A EYE LTWB XEVIZOWT Python X EY 32— v 12 BRERM LTFL
WEWS ZeABHD FT, ok ZAER XY BRI OIEE IR L 2 FEicq L CHMic AW s s b
DEELLTH, 2ETOXEVEEERE Python X BV X —I v CEETIE, 4 VX7 VY RIZ XD IEHER X
EBEVZy VY FORKBEHIETCE XY, ZOME. FEOKRMNTIX. Python XY =Y ¥ HIHN—
YarrzrarveXeYnararz Mu, ZoMAL O FHBEE Wo T2, HEUIREIEE VU TEZ M
HVET, LOFITRLEZEIIZC IA4 77 VDXEVIRIEEAKZMES &, I/O Ny 7 7 FICHER L X EV X
Python XEV 3= ¥ DEED SERICHNSE Z L ITHEBEL T EE W,

BE:
BRI PYTHONMALLOC %2 M LT Python 2’32 X)) 70 s —X2§lHllT 22 e TE XTI,

BRIEZ L PYTHONMALLOCSTATS 2 LT, #H7=A 70227 b7V —FBERINZRL., vy PR U
12 pymalloc XAED 707 —32 OFFHEREFRTEZ T,

11.2 Allocator Domains

All allocating functions belong to one of three different "domains” (see also PyMemAllocatorDomain). These
domains represent different allocation strategies and are optimized for different purposes. The specific
details on how every domain allocates memory or what internal functions each domain calls is considered an
implementation detail, but for debugging purposes a simplified table can be found at here. There is no hard
requirement to use the memory returned by the allocation functions belonging to a given domain for only
the purposes hinted by that domain (although this is the recommended practice). For example, one could
use the memory returned by PyMem RawMalloc () for allocating Python objects or the memory returned by

PyObject_Malloc() for allocating memory for buffers.

The three allocation domains are:
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e Raw domain: intended for allocating memory for general-purpose memory buffers where the allocation
must go to the system allocator or where the allocator can operate without the GIL. The memory is

requested directly to the system.

e "Mem” domain: intended for allocating memory for Python buffers and general-purpose memory
buffers where the allocation must be performed with the GIL held. The memory is taken from the

Python private heap.

e Object domain: intended for allocating memory belonging to Python objects. The memory is taken

from the Python private heap.

When freeing memory previously allocated by the allocating functions belonging to a given domain,the
matching specific deallocating functions must be used. For example, PyMem_Free() must be used to free

memory allocated using PyMem Malloc().

11.3 EXEVA>H2—T1—2R

UTOBBRIEIS AT 07075 —R% 7y 7 LET, THOBBIZAL Yy FE2—T7 T, GIL ZHELTWi
STCHFRUHET IR TEE T,

T b0 EXE)TOT—2— IROBEBEFAL £3: malloc(), calloc(), realloc(), free() 0 N
A4 P RERSNE 13 malloc(1) (HBWIE calloc(l, 1)) ZMENE T,

N— 3 v 3.4 TEM.

void *PyMem_RawMalloc(size_t n)
nANAMEEDET, ZOXEYEIET voidx HMDORA VX EIRL EF, BRIPIKKL 25E NULL 23K
L%,

0 N4 FZERT 2L, PyMem_RawMalloc(l) AMEEN/z Z [ U & 512, AJEER & NULL THWIL=—
IHRARAL VRERLET, BREINEXEY —IZIZWRRIHUEHLBIThbREE A,

void *PyMem_RawCalloc (size_t nelem, size_t elsize)
BEED elsize N4 b DEFE nelem HTDXEY —%2MHERL, 2OXE) —%FET voidx BDKA > &
PRLUET, 707 — MR LZGEEIX NULL 2R L E5, HRINIXA ) —FEElZtaTcyiiftzh
%9,

B BELRZDY A D0 N4 b OERIIH L TIE, AlAEZXR & PyMem_RawCalloc(l, 1) 2SMHIN/zD &
FU &SIC, 2=—27% NULL TRWRA VX E2RLET,

N—a ¥ 3.5 TENM.

void *PyMem_RawRealloc (void *p, size_t n)
p BPIETAEY TR Y 7% n N FPUFAXLET, HOF AL IH LWL ZD/NIVHFETONE
WEEINER A,
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p 53 NULL OFEMOH LI PyMem_RawMalloc(n) 2 %ffiT3d, Z5 TR, n BERIKFELWEE, X
Y70y 7R3 VY A XRENEITVRMSINEEA, BEINARA &I NULL T,

p 2 NULL TR WD, p £ XD RID PyMem RawMalloc(), PyMem_RawRealloc(),
PyMem_RawCalloc() OFFHLIZ K DRI NRITFAUIRD £EA,

BRDK L 7235E PyMem_RawRealloc() & NULL ZiRL. p WREIOXEY TV 72 I THEMREAL VX
DEETT,

void PyMem_RawFree (void *p)

p BIETRAEY 70y 7 RBRLET, p 3LEIECH U7 PyMem_RawMalloc (), PyMem_RawRealloc(),
PyMem_ RawCalloc() DR LIAAETRITFIUIIRD FH A, ZRLSDEER PyMem_RawFree(p) %M
L7 o 1356, RERDEFEICRD £5,

p 25 NULL OB5EMMD LEE A

11.4 XEVA>H2—T1x—2R

HUTo

BEEEDFIH LT Python B — I L TAEY ZHER LI DL D HRE T, 0o DBEEIE ANSI

C A > TETMEEINTOETH, 0 N4 FZERLZBOFEICOVWTHERLTVET:

The default memory allocator uses the pymalloc memory allocator.

EE: ZhooBBZEMRL 2123, GIL ZRFLTBLILEXD D 5,
N—=ary 3.6 TEH: 7741 D70T—RNT AT LD nalloc() 5 pymalloc 127 H F Lz,

void *PyMem_Malloc(size t n)

Part of the Stable ABL. n N4 FZ2HID YT, ZOXEY 2T void* BIDOKRA VX EIRUE T, TR
KL 72358 NULL 2B L £9,

0 N4 PRERT 2 2, PyMem_Malloc(l) 2SNz T AU &K 51T, AJRER S NULL THRWVWIL=—7
BRRAVREBIRLET, BARINIZXE) =XV 28 ITHOILER A,

void *PyMem_Calloc (size_t nelem, size_t elsize)

Part of the Stable ABI since version 3.7. &8 FZD elsize X4 b DEH nelem H7 DX €Y —ZHER L.
ZDORXEY —%IET voidx RDKRA Y X ZIRKLET, 7rr— MIKRKLZSEIX NULL 2 8L 5, fif
e hzxe) —ERZYecoiltanEJ,

BHEHDOERDY A XD 034 b OERITH LTI, AIEER S PyMem_Calloc (1, 1) 2MEEHh-DFET
XS5I1C, 2=—2 7% NULL THWERA VX ERLET,

N—a v 3.5 TEM.
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void *PyMem_Realloc (void *p, size_t n)
Part of the Stable ABIL. p 283 XEV 70 Y 7% n NAL MCUH AL XLET, HVTH AL XeHLVIA
RADPNENTETONFREESNEE A,

p 23 NULL O5EM-UOH LIZ PyMem_Malloc(n) LfiTd, Z5 TR, n BERIZFELWGA, XEY
TRy 73 )AL ZENETPHRREINER A, BRENTRA > &XIFIE NULL T,

p 3 NULL TRWR D, p l&ZN X DETD PyMem Malloc(), PyMem_Realloc() ¥ 7zl PyMem_Calloc()
DOIFNHE LI X DIRENRITIRD £2 A

BORDIKR L 7285G PyMem_Realloc() 1 NULL 23R L. p ZHIOXEV LY 72 X THMRAA VXD E
E G

void PyMem_Free (void *p)
Part of the Stable ABL. p 283 X €V 70 v 7 2R L £5, p BLHIFFOH L PyMem_Malloc (),
PyMem_Realloc ()., F721& PyMem Calloc() DR LMETHRINERD XA, ZHUNDOEE
PyMem_Free(p) ZWFUM L% /2 o756, REBROEEICRD 5,

p 53 NULL D&MD LER A,
DTz 28850~ 7 e 3FEEO 7 DIHEINTVWE DT, TYPE HMIEED C OBRERL £,

TYPE *PyMem_New(TYPE, size_t n)
PyMem_Malloc() 2R U TTAH, (n * sizeof (TYPE)) A DX EY ZHERL T, TYPEx ICHIF v 2
FENTRA VY EEZRELET, XEV XML ITORTVERA,

TYPE *PyMem_Resize (void *p, TYPE, size_t n)
PyMem_Realloc() ¥R UTTH, (n * sizeof (TYPE)) A MIH A XEHINT XY BHEMRL T,
TYPE* IZH % v X b EANTzHRA VA ERLET, BABPIKDoEE pIZHLVAEVHEBOKRA V&
. RLU 728581 NULL 12D 5,

ZAUX C AV Tty =ruTd, p IHICHRAZINET, =7 - WERFICXEY 2R DET 5
12X p DTEDEZRIFEL TLZ&E W,

void PyMem_Del (void *p)
PyMem_Free() R T,

ERticmz T, C API %% N 3% Z 27 < Python X &V EBEEEEHZEFIHIT OO T ety b
PRI TVE T, Z7FL, ZhbD <7 vl Python N—Y a YETOANAL F V) HEHEEERETST, Z2hdx
WHRREY 2 — LV TRBEZ R TVWEIDTHERELTLZE N,

e PyMem_MALLOC(size)
o PyMem_NEW(type, size)
e PyMem_REALLOC(ptr, size)

o PyMem_RESIZE(ptr, type, size)
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e PyMem_FREE(ptr)

e PyMem_DEL(ptr)

115 #7>0x o +v70O7—4%

UT OB FA LT Python E—F I LTXEYRHALZDBMLZDHKREST, 206 DBIHIE ANSI
R 5 TETFALI N TOWE T, 0 A

0 N4 FEBERLZBOBIEICOVWTHERLTVET

Python object when intercepting the allocating functions in this domain by the methods described in the
Customize Memory Allocators section

7A#R: There is no guarantee that the memory returned by these allocators can be successfully cast to a

The default object allocator uses the pymalloc memory allocator

as=a,
El=]

NSO ZIRE 2iTiE, GIL 2R L THLERH D £7,

void *PyObject_Malloc(size_ t n)

KL 7235

Part of the Stable ABL. n N4 bZEIDHT, ZOXEY RIET voidx MDOKRA VX ERL FF, ERN
A NULL 2B L £7,

0 N4 M ZZERT 2L, PyObject_Malloc(l) MMEIN/E 2R U &k 51T, AREZR S NULL TRWIL=

IIRARA Y RERLET, MREINIZATY =TTV R EDITDODIRERA,
void *PyObject_Calloc(size_t nelem, size_t elsize)

Part of the Stable ABI since version 3.7. SBEZEM elsize N4 ~ DEZE nelem [ DX TV —FHERL.
A 7.
Ranxey —fEREY e cofiftanE s,

ZDOXEY —%FET voidx DKL Y EZIBLET, 7RI — MIERMLLS

Al NULL 2R L $3, fifE
BRHHDBEZRDOY A XH0 N4 FOERICH LTI, AIREZR & PyObject_Calloc(1
FU & 512,

EINE
2=—277 NULL THRWEKRA VRERLE T,
N— g v 3.5 TEM.

, 1) IR0k
void *PyObject_Realloc (void *p, size_t n)

Part of the Stable ABL p METXEV IRy 7% n NA MUY A XLET, 0T AL XeHLVTA
ADNENVHFETONFIELETEINERA

p 3 NULL OFEM-UH LI PyObject_Malloc(n) t%{ﬁffh
BV TRy 7V A ZEINETHRREINERTA
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p A NULL THRWVWRD, p X3EFN X DATID Pyobject_Malloc(), PyObject_Realloc() % 7z 1%
PyObject_Calloc() OFFHLIZ K DRI NRITFNUIRD £EA,

BRMEW L 7235E PyObject_Realloc() & NULL 3B L. p ERIDXEV Y 72 X THMERA V&
DEEXTT,

void PyObject_Free (void *p)
Part of the Stable ABL p 2585 X €V 70 v Z ZRIR LU E T, p \FLRIFEC L7z PyObject_Malloc ()
PyObject_Realloc(). £7zl& PyObject_Calloc() DELIAETRITNIZRD £¥A. TSN DEGE
% PyObject_Free(p) ZW-UM LB o 7HmE. RERDEEICLD 3,

p 23 NULL OBEMS LER A

11.6 Default Memory Allocators

Default memory allocators:

LR

Configuration e2Y=T] PyMem_Raw- PyMem_Malloc PyObject_Mal-
Malloc loc
JUY—XENLEF "pymalloc" malloc pymalloc pymalloc
TNy JEILR "pymalloc_debug"malloc + debug | pymalloc + de- | pymalloc + de-
bug bug
pymalloc fEL DV YV —X ¥ | "malloc" malloc malloc malloc

pymalloc fEL D7\ vy 7'
VK

"malloc_debug"

malloc + debug

malloc + debug

malloc + debug

At

e Name: value for PYTHONMALLOC environment variable.

e malloc: system allocators from the standard C library, C functions: malloc(), calloc(), realloc()

and free().

e pymalloc: pymalloc memory allocator.

e "4 debug”: with debug hooks on the Python memory allocators.

e "Debug build”: Python build in debug mode.

11.6.

Default Memory Allocators
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11.7 XEV 707 —R2%ZHRXAEIA1XTS

N—a v 3.4 Tl

type PyMemAllocatorEx

Structure used to describe a memory block allocator. The structure has the following fields:

Z4—LF =

void *ctx Fsle LTEINZZI-—FarTF
Z b

void* malloc(void *ctx, size_t size) XEY 7Ry 7%E DYDY TES

void* calloc(void *ctx, size_t nelem, size_t 0 Tt E NIz XY Ty 7 REI DY

elsize) TE7

void* realloc(void *ctx, void *ptr, size_t XEYTuy 72E DY TEINYY A XL

new_size) E3c)

void free(void *ctx, void *ptr) RAEY IOy I RT3

N—a v 3.5 TZH: PyMemAllocator #iE{kDY PyMemAdllocatorEz \2V :— A& N7z LT calloc
74—V RPEMENE L,

type PyMemAllocatorDomain
TRT—RX XA VERFEET 27DDINERTT, FX4 Vi3

PYMEM_DOMAIN_RAW
RE%K:

e PyMem_RawMalloc()
e PyMem_RawRealloc ()
e PyMem_RawCalloc()
e PyMem_RawFree ()

PYMEM_DOMAIN_MEM
RE%K:

o PyMem Malloc(),
e PyMem Realloc()
e PyMem_Calloc()

o PyMem_Free()
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PYMEM_DOMAIN OBJ
RE%K:

e PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc()
e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BEINZRFXAYOXAEY 7Juy 70 r—22BE L ET,

void PyMem_SetAllocator ( PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BEINZRFXA YDA 70y 270 s —RERELET,

FLwnwrar—XxiE, 054 PEERINI-L E2=— 27 NULL TRWKRA YR EREIZITUERD %
Ao

PYMEM_DOMAIN_RAW KX A ¥ Tld, 7RI —XIEALy RE—=T7 TRINIRD FBA: 7RI — XD
S & GIL 3R E N TOEEA,

MLwralr =237y 7Tk (1 DHiD 7 vl — 22O X720 B8, PyMem_SetupDebugHooks ()
B LT, #ilwnwrasr—X0 27Ny 77y 7 2BERELRITIUIRD £8 A,

g

&: PylMem_SetAllocator() does have the following contract:

e It can be called after Py_PreInitialize() and before Py_InitializeFromConfig() to
install a custom memory allocator. There are no restrictions over the installed allocator
other than the ones imposed by the domain (for instance, the Raw Domain allows the
allocator to be called without the GIL held). See the section on allocator domains for more

information.

o If called after Python has finish initializing (after Py_InitializeFromConfig() has been
called) the allocator must wrap the existing allocator. Substituting the current allocator

for some other arbitrary one is not supported.

void PyMem_SetupDebugHooks (void)

Setup debug hooks in the Python memory allocators to detect memory errors.
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11.8 Debug hooks on the Python memory allocators
When Python is built in debug mode, the PyMem_SetupDebugHooks () function is called at the Python
preinitialization to setup debug hooks on Python memory allocators to detect memory errors.

The PYTHONMALLOC environment variable can be used to install debug hooks on a Python compiled in release
mode (ex: PYTHONMALLOC=debug).

The PyMem_SetupDebugHooks() function can be wused to set debug hooks after calling
PyMem_SetAllocator().

These debug hooks fill dynamically allocated memory blocks with special, recognizable bit patterns. Newly
allocated memory is filled with the byte 0xCD (PYMEM_CLEANBYTE), freed memory is filled with the byte
0xDD (PYMEM_DEADBYTE). Memory blocks are surrounded by "forbidden bytes” filled with the byte OxFD
(PYMEM_FORBIDDENBYTE). Strings of these bytes are unlikely to be valid addresses, floats, or ASCII strings.

TR T = v 7

e Detect API violations. For example, detect if PyObject_Free() is called on a memory block allocated
by PyMem_Malloc().

o Detect write before the start of the buffer (buffer underflow).
o Detect write after the end of the buffer (buffer overflow).

o Check that the GIL is held when allocator functions of PYMEM_DOMAIN_0OBJ (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.

Let S = sizeof (size_t). 2*S bytes are added at each end of each block of N bytes requested. The memory
layout is like so, where p represents the address returned by a malloc-like or realloc-like function (p[i:j]
means the slice of bytes from *(p+1i) inclusive up to *(p+j) exclusive; note that the treatment of negative

indices differs from a Python slice):

p[-2%5:-8] Number of bytes originally asked for. This is a size_t, big-endian (easier to read in a memory

dump).

p[-81 API identifier (ASCII character):
e 'r' for PYMEM_DOMAIN_RAW.
e 'm' for PYMEM_DOMAIN_MEM.

e 'o' for PYMEM_DOMAIN_OBJ.
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p[-S+1:0] Copies of PYMEM_FORBIDDENBYTE. Used to catch under- writes and reads.

pl0:N] The requested memory, filled with copies of PYMEM_CLEANBYTE, used to catch reference to
uninitialized memory. When a realloc-like function is called requesting a larger memory block, the new
excess bytes are also filled with PYMEM__CLEANBYTE. When a free-like function is called, these
are overwritten with PYMEM__DEADBYTE, to catch reference to freed memory. When a realloc-

like function is called requesting a smaller memory block, the excess old bytes are also filled with
PYMEM_DEADBYTE.

p[N:N+3] Copies of PYMEM FORBIDDENBYTE. Used to catch over- writes and reads.
p[N+S:N+2*S] Only used if the PYMEM_DEBUG_SERIALNO macro is defined (not defined by default).

A serial number, incremented by 1 on each call to a malloc-like or realloc-like function. Big-endian
size_t. If "bad memory” is detected later, the serial number gives an excellent way to set a breakpoint
on the next run, to capture the instant at which this block was passed out. The static function
bumpserialno() in obmalloc.c is the only place the serial number is incremented, and exists so you can

set such a breakpoint easily.

A realloc-like or free-like function first checks that the PYMEM_FORBIDDENBYTE bytes at each end
are intact. If they’ve been altered, diagnostic output is written to stderr, and the program is aborted via
Py_FatalError(). The other main failure mode is provoking a memory error when a program reads up one
of the special bit patterns and tries to use it as an address. If you get in a debugger then and look at the
object, you're likely to see that it’s entirely filled with PYMEM_DEADBYTE (meaning freed memory is
getting used) or PYMEM _CLEANBYTE (meaning uninitialized memory is getting used).

N—= a ¥ 3.6 TEHE: The PyMem_SetupDebugHooks () 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_0BJ and
PYMEM_DOMAIN_MEM domains are called.

N—Y a3 v 3.8 TAHE: Byte patterns 0xCB (PYMEM_CLEANBYTE), 0xDB (PYMEM_DEADBYTE) and OxFB
(PYMEM_FORBIDDENBYTE) have been replaced with 0xCD, 0xDD and OxFD to use the same values than Windows
CRT debug malloc() and free().

11.9 pymalloc 7O —%4

Python {2i%. EMOEVD/NEIR (512 34 FUT D) A 7Y = 7 MITEE{LEN Tz pymalloc 7ar—XH3H D
F5, pymalloc &, 256 KiB OFEES A XD 7 7V —F" MONBZXEYTy Y72 FNET, 512 34 b
LD HREREND HTTIX. PyMem_RawMalloc() & PyMem_RawRealloc() W27 4 —NNv 7 LET,

pymalloc 1. PYMEM_DOMAIN_MEM (ex: PyMem_Malloc()) ¥ PYMEM_DOMAIN_OBJ (ex: PyObject_Malloc())
XA YD BBEDT7OTr—% TY,
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TV—=F7ar =213 ROBEBEHNET:
o Windows Tl VirtualAlloc() ¥ VirtualFree().
o AHTZ2%5E,. mmap() ¥ munmap().
o ZNLUIDHEIE malloc() & free(),

This allocator is disabled if Python is configured with the --without-pymalloc option. It can also be
disabled at runtime using the PYTHONMALLOC environment variable (ex: PYTHONMALLOC=malloc).

11.9.1 pymalloc 7 —7+707—32DHRAZIA X

N—a v 3.4 TEM.

type PyObjectArenaAllocator
7V —F7ur—REiLidh T 5 7-HDOMIERTY, 32007 4 — L FERHET:

Z1—ILE =

void *ctx F-slr LTEINSZ -y T7FX
void* alloc(void *ctx, size_t size) size XA FDOTV—FEE DY TET
void free(void *ctx, void *ptr, size_t size) | 7V —F %ML ET

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
TV—F7ar—RHELET,

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
TV—F T —RERELET,

11.10 tracemalloc C API

N—a ¥ 3.7 TEM.

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)

Track an allocated memory block in the tracemalloc module.

Return 0 on success, return -1 on error (failed to allocate memory to store the trace). Return -2 if

tracemalloc is disabled.
If memory block is already tracked, update the existing trace.

int PyTraceMalloc_Untrack(unsigned int domain, uintptr_t ptr)
Untrack an allocated memory block in the tracemalloc module. Do nothing if the block was not
tracked

306 £ 11 E XEUER




The Python/C API, YUJ—2X 3.10.13

Return -2 if tracemalloc is disabled, otherwise return 0.

11.11 EAA

BONRAR B8 v F &2 o T, #8E Hioflz Python b — A2 1/O Ny 77 B XEVHERT 2 k5 IcE SR
ATb DL TITRLET:

PyObject *res;
char *buf = (char *) PyMem_Malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();
/* ...Do some I/0 operation involuving buf... */
res = PyBytes_FromString(buf);
PyMem_Free(buf); /* allocated with PyMem_Malloc */

return res;

FLa— F2ENRoOKty P TEVALSDZTITRLET:

PyObject *res;
char *buf = 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;

FOZoBITIE. Ny 7 72 EIEICEBE Yy MZBET 2BMTHRIEL TWE I IFEREL TSIV, FR
HHEREY T 7T 2HEE, B2 XV RERBEZIREMAST 2EMERS 32912, AELXEY API
77 IV EfoTTI ZEPBETT, ULTOa—-FRIEBZODZI—=0BHDH, ZDH5HD—DIZERLL -7
PRAET 200XV RERKERER L TW2 0T M@W (Fatal) £ 7LD F %2 LTOVET,

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() */

FEDORAEY 70 v 7% Python b —7 L TEET2BEICHIIZ. PyObject_New() . PyObject_NewVar() . 8
XU PyObject_Del () Zffi5 &, Python BIF24 73 =27 b2 XEVHRLADMBR LD TEXT,
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TWELVE

F72 U FEREHYR—+ (OBJECT IMPLEMENTATION SUPPORT)

ZOETIE, FILLWAT 27 FOREEETIBRIMEOAZEK,. B, BLXU~27 il o0WTHBELET,

121 #T2x 0 b2E—TLICXEVERT S

PyObject *_Py0bject_New (PyTypeObject *type)

Return value: New reference.

PyVarObject *_Py0Object_NewVar (PyTypeObject *type, Py _ssize t size)

Return value: New reference.

PyObject *Py0bject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. Part of the Stable ABIL. #i721C X EVMERINI=A T =7 b op I
B L. B YIHIREEC OS] (initial reference) ZWHULL £ 3, P4 T 27 P E2RL T,
type P HEDFA T = 7 P DERSBEARN— IR OEAEE G T 256, MILEHEIEHANRE T 2547
Pzl bDty MGEMENET, 77727 FOMOD T 4 — L FITIFEELRIF L EE Ao

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py _ssize_ 1 size)
Return value: Borrowed reference. Part of the Stable ABI. PyObject_Init() DA TORIEEZITV, A]
BHA XA TV 27 FOHBECERSEROIULL 5,

TYPE *Py0Object_New(TYPE, PyTypeObject *type)
Return value: New reference. Allocate a new Python object using the C structure type TYPE and
the Python type object type. Fields not defined by the Python object header are not initialized. The
caller will own the only reference to the object (i.e. its reference count will be one). The size of the

memory allocation is determined from the tp_basicsize field of the type object.

TYPE *PyObject_NewVar (TYPE, PyTypeObject *type, Py _ssize_t size)
Return value: New reference. C HiE{A%! TYPE ¥ Python BA 7Y =7 b+ type Zffio TH LW
Python #7227 b XEY EICHAELE T, Python A7 27 bAY X TERINTVWEREWT 4 —)L
Rt ER A, ERINZZXEVIX, TYPE BERITINZ., type D tp_itemsize 7 4 —)L KT
FRESINTVDHA X% size HTORESEHATE LT, ZOBE. BIZIXX T LD K 5 ITAERIFIC
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A XEBRETEZA TV 2 P eRETZBITEMNTT, —HOERD7 4+ — L ROXEVE Y LB TE—
ETToZeTrusr—a YEEERS L. XEVEHOMEN M LEL FI,

void PyObject_Del (void *op)
PyObject_New() X PyObject_NewVar() T HELR L7z X EV 2R L $9, @K, ZOBEBIEA 7Y =2
FOBRUZHEEEINT WS tp_dealloc NV FILOMUIHEINET, ZOBMENOELRIZ. XEY
FEIHIE D ERE R Python A7V =227 FERFELTVWRVWDT, A7V 7 +D7 4 =LK IZHLTT
AL TIERD £H A

PyObject _Py_NoneStruct
Python 22513 None ICRZ 2347V 22 T, ZOENDT7 7L RIEF, ZDF T 27 FADKRA V&R
ZiHEiS %5 Py_None ~ 7 R ffibilFiuIiz b £8 A,

BE.:

PyModule_Create() HIREY 2 —1D7 w7 — b XM,

12.2 £38D AT U FMEEE (common object structure)

Python Tid, A7 =7 MUZERT 5 LTHZ S OMERIEDNE T, ZOHITR=>DMEEL ZDHH
HHEZDOWTEHAL 5,

12.2.1 Base object types and macros

2TD Python 2 7Y =27 M, #7227 FDOXEYRNREDEHEDITH 2DVED 7 4 —V RET2ICHE
LTVWES, ZD7 14—V Fid PyObject B X PyVarObject M TRIHEINET, Zho0My F, ftho
2TOD Python 7Y =7 FOERTHEEZ IFHENEODATWE v 702 ffio TERINTVET,

type PyObject
Part of the Limited API. (Only some members are part of the stable ABL) &2TDA 7Y =7 MIZZ
DRZIRL 72D DTT, ZORITIK, 24TV 27 V2T HRA V&% 47 =2 b LT Python
OIS DITRELERBA > TWET, BED 7 VU -7 L FTR, ZOMERICIIA T =2 +D
SRAV P A T2 PHIET 2HA T 2 7 FEIDB Ao TOWET, FEBICIE PyObject TH 2
ZEWREFEINTVERAD, 2TOD Python #7227 bADKA Y &iE PyObjectx NF ¥ A M TEXE
o AVYNIZT 7R RAT B2 Py_REFCNT =27 0¥ Py TYPE =7 aZffbiRiFIUIizb 8 A,

type PyVarObject
Part of the Limited API. (Only some members are part of the stable ABI.) PyObject Z¥Eik L T,
ob_size 74 —/VFZBMLADDTY, ZOMERI. RS (length) DMRZFOA 7Y =7 MR
MLUTHWET, ZOMA Python/C API TEDLDNZ ZLIXFILAEDHD ERA, AVNRKTI7ERT S
\21& Py_REFCNT =27 ®a, Py TYPE ~Z7 W, Py SIZE =7 u%z{Hbiiyiulirh £8A,

310 B 12E 72U bREYER— b (object implementation support)



The Python/C API, YUJ—2X 3.10.13

PyObject_HEAD
AERRIZRLBRVA T2 7 bV 2RETZ2HLVEZEFT T2 21fid v 1 T3, PyOb-
ject_ HEAD =27 ni3XD k5 Il ET:

PyObject ob_base;

Lic®H 3 Pyovject D FF a2 XY bESRLTLEE W,

PyObject_VAR_HEAD
AVARVAZ B A REEFOA T2 7 M ERBETIHLWEEZES T2 215~/ n T,
PyObject. VAR HEAD =27 mlidXD & 5 2B I ET:

PyVarObject ob_base;

Lic®H % PyVarOvject D FF a2 X b E2BIRLTLIIZE W,

int Py_Is(const PyObject *z, const PyObject *y)
Part of the Stable ABI since version 3.10. Test if the = object is the y object, the same as x is y in
Python.

N— a3 ¥ 3.10 TEH.

int Py_IsNone(const PyObject *)
Part of the Stable ABI since version 3.10. Test if an object is the None singleton, the same as x is

None in Python.
N— a3 ¥ 3.10 TEH.

int Py_IsTrue(const PyObject *x)
Part of the Stable ABI since version 3.10. Test if an object is the True singleton, the same as x is

True in Python.
N— a3 ¥ 3.10 TEM.

int Py_IsFalse(const PyObject *x)
Part of the Stable ABI since version 3.10. Test if an object is the False singleton, the same as x is

False in Python.
N—a ¥ 3.10 TEM.

PyTypeObject *Py_TYPE(const PyObject *0)
Get the type of the Python object o.

Return a borrowed reference.

Use the Py_SET_ TYPE() function to set an object type.
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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— ar 3.9 TEM.

void Py_SET_TYPE(PyObject *o, PyTypeObject *type)
Set the object o type to type.

N—Ya ¥ 3.9 TEM.

Py ssize t Py_REFCNT (const PyObject *0)
Get the reference count of the Python object o.

N—a ¥ 3.10 TEHE: Py REFCNT() is changed to the inline static function. Use Py_SET REFCNT()

to set an object reference count.

void Py_SET_REFCNT (PyObject *o, Py_ssize_t refent)

Set the object o reference counter to refent.
N—a v 3.9 Tl

Py ssize t Py_SIZE(const PyVarObject *o0)
Get the size of the Python object o.

Use the Py_SET SIZE() function to set an object size.

void Py_SET_SIZE(PyVarObject *o, Py_ssize_t size)

Set the object o size to size.
N— a ¥ 3.9 TEM.

PyObject_HEAD_INIT (type)
LW Pyovject D72 DDHIAHEICEMT 2~ 70T, 207 2l3RD LS ICEREINET,

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
LW, ob_size 7 4 =L REEL PylarObject MO0 OPIAEICEMT 2~/ 0 T3, 2O~/ n
BRO XS ICEMENE T,

_PyObject_EXTRA_INIT

1, type, size,
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12.2.2 Implementing functions and methods

type PyCFunction

Part of the Stable ABI. 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.

RO 732 F 2 3RDEBHTT

PyObject *PyCFunction(PyObject #*self,
PyObject *args);

type PyCFunctionWithKeywords

type

type

Part of the Stable ABI. 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:

PyObject *_PyCFunctionFastWithKeywords(PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,

PyObject *kwnames);

type PyCMethod

Type of the functions used to implement Python callables in C with signature METH_METHOD |
METH_FASTCALL | METH_KEYWORDS. The function signature is:

PyObject *PyCMethod(PyObject *self,
PyTypeObject *defining_class,

KDR=212%i<)

12.2.
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HIDR— % 5D E)

PyObject *const *args,

Py_ssize_t nargs,

PyObject *kwnames)

N—ar 3.9 TEM.

type PyMethodDef
Part of the Stable ABI (including all members). #ERBD XY v ¥ Z2ilid 3 2 BHICHW 2 &R TS, &
DHGERIZIZ 4 DD 7 4 =V 03B D £

const char *ml_name

XY v K4

PyCFunction ml_meth
C REANDRA ¥ &

int m1_flags
flags bits indicating how the call should be constructed

const char *ml_doc
docstring ONEZIET KA » &

ml_meth (¥ C OBEEEA VX TF, BEBIIBIOHETERIN TV TINFVERAD, HIT PyObject*x ZiRL
F 5, B PyFunction THRWHE, XV Yy FT—IANTHF Yy A METI L5V 4 IPBERTE
RBTUL & 5, PyCFunction TIEHHIDINT X ZH PyObjectx BAITH B EFR L TVWETH, EED C Bl%
self A7V 27 PSS EEI I ATORTVET,

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
PyCFunction BID XY v FTHAINEDN SO H LI TS, BIIE Pyobjectx 5[ EfEEZ —>
FERLET, RODFIEIEIXY v FOD self A7 227 FTT; BV 2a—LVHEAKOHE, ZHUEEY 2 -1
AT P TT, BT RXE (KL args EMHENET) 13X, BTOIBERRTL2XTIAA TP =
7 N TF, T ARIZEE, PyArg_ParseTuple() X PyArg_UnpackTuple() TUHINFT,

METH_VARARGS | METH_KEYWORDS
Methods with these flags must be of type PyCFunctionlithKeywords. The function expects three
parameters: self, args, kwargs where kwargs is a dictionary of all the keyword arguments or pos-
sibly NULL if there are no keyword arguments. The parameters are typically processed using

PyArg_ParseTupleAndKeywords ().

METH_FASTCALL
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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 PyObjectx
values indicating the arguments and the third parameter is the number of arguments (the length of

the array).
N—=a ¥ 3.7 THEM.
N— a ¥ 3.10 TZH: METH_FASTCALL is now part of the stable ABI.

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 wvector-
call 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.
N— a ¥ 3.7 TEM.

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 THEM.

METH_NOARGS
FIERD N R Y v RIE, METH NOARGS 7 7 7% D756, DERIGIBPIEEEINTVWENLEF v 7L
BIEDET, T5L%RXY Y Fid PyCFunction BITHR S TERD ERA, F—D T XXX self 17
D, BV 2 NAhFTI 27 b UVRARXVANOBRERFEFT 222 WXRDET, T &k, Fo8
ZXZIE NULL IZ72 D £9,

METH_0
HM—DA 722 M5lET 2 52XV v Rl Pydrg_ParseTuple() Z5|E "0" IC L TIHEOHTRHLD
W2\ METH 0 7 9 VD& TIEETE %3, XV v Fi& PyCFunction BIT, self XTI X R H—D5|ER
W32 PyOvject XT X R VET,

UToZo0E#X, MOHLBENERTHDOTIERL, Z77ADX Yy Fe L THEIBOREARERTHDT
T, BV a—MH L TEBESINZBEBTHOWTIEEZDEEA, AV Y FIZRHLTE, BKT—2LhIDT7 57
vy PTEEHA,

METH_CLASS
XYy ROBRPIOSIBIIE, BDOA VAR ATEBRLABA T 27 b EINE T, 2077 73 HAA
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HBIEY classmethod () Zfio THEMT 2D LR 5 AXY W R (class method) 2 £ T % 7= DI fED
nEI,

METH_STATIC
AV FOBYOBIKICIE. B4 YRR YRATIERL NULL BREIXAET, 2075 7.
staticmethod() Zflio THEKRT 2D LR L BHXY v R (static method) ZHEKT 27D ITflbi
\ij—o

B —ODERIE, HEXAY Y FEFADHDRY v NERLBEMZ 20502 L £9,

METH_COEXIST
XYy FEHFOERTBEEMMZ 2 Tu— N LET, METH COEXIST 2 E LRI, 77 41
POBEW LTz o T, EBPEELRVEIIRF Yy T LET, Ry b T o R=FXVy RT—=71&D
HENICE— FENDZDT, FlZIX sq contains Ay MEF v FLTWA XY v K __contains__() %4
L. % ® PyCFunction ®u— RZ[HIELE S, 20757 %EH#KT % . PyCFunction &7 v %—
ATV PEBEEZ AT FEIN, Ay b EE L EF, PyCFunctions DFESFH LIZ T v 8—
F7V27 POMUHL LD HREELINTVWEDT, 25 LAEIERICKRD $3,

12.2.3 Accessing attributes of extension types

type PyMemberDef
Part of the Stable ABI (including all members). type ® C fEEAD X Y N LTSN TWVWS, &
BHDEMZRITHWERTT, ZoWMEERD7 4+ — L FEIMTOEEBHTT:

Za14—ILF | COHE =3

name const char * | X > \#$

type int C BEHRDH DX v D

offset Py_ssize t | ZDX 2D type object HHERF DIGFTD offset /N4 X
flags int 7 4 =V RDHAN LEAIEAARROPERTEY b 757
doc const char * | docstring DNEEITRA > X

type 37K TAD COREEKRT L T_v7/0D55D 1 DTY, XY\ Python 267 7235
LE, ZOXNENMET S Python OBIIEHINE T,
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Yo 0% C D&

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 23E 7> TW2ADIE, T_OBJECT IZ X ¥\ NULL 72572 & 12 None %i8§
DIZxf Ly T_OBJECT_EX 1% AttributeError %% 3 %R T3, T_OBJECT_EX i T_OBJECT X b B
53 del XEZIELL H0HS5 DT, TxHUL T_OBJECT Tld7% < T_OBJECT EX 2o TL &\,

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_0BJECT and T_0BJECT_EX members
can be deleted. (They are set to NULL).

Heap allocated types (created using PyType_FromSpec () or similar), PyMemberDef may contain defi-

nitions for the special members __dictoffset weaklistoffset__ and __vectorcalloffset__,

—_) -

corresponding to tp_dictoffset, tp_weaklistoffset and tp_vectorcall_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.
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int PyMember_Set0One (char *o0bj addr, struct PyMemberDef *m, PyObject *o0)
Set an attribute belonging to the object at address obj addr to object o. The attribute to set is

described by PyMemberDef m. Returns O if successful and a negative value on failure.

type PyGetSetDef
Part of the Stable ABI (including all members). BAO T XT 4 DX SR T VL AR EFRKT 2 7DD

JERTF, PyTypeObject.tp_getset ARy FDFHHBSIML TL1ZE W,

Z1—JL | COB B
e
name const char | &M%
*
get getter C function to get the attribute
®£4 setter EMEt Y /RS 2EEO C 5B, BB E. BIEEHEARD
HHICRD 9,
doc const char | fEED FF 2 X7 — 3 Y XFF|
k
closure void * getter & setter DEMT — X 24 tT 2, F 7> a3 VOBKKRAL ¥ &,

get BABUZ PyObjectx TG X =& (4 Y AKXV R) LBIBURA & (BEE T % “closure”) % 1 DZIJHLD
S

typedef PyObject *(xgetter) (PyObject *, void *);

D F 721 R NULL IS DEGICEI N EEHLVWSEBERLE T,

set BHIZ PyObjectx RTI A=K (L YRR YAty PENZRNEM) LBEBRA &2 (BET 3
“closure®) ZZZIFTHD %3

typedef int (*setter) (PyObject *, PyObject *, void *);

BHEZHIERT 2581, 2 BHD RS A —XIZ NULL 28 LE 3, BN LZ5E1F 0 2. KRBRLZEER
-1 #2FH e LTRLET,

123 BAToxo +

A RANORZ EFRT ZM5EK: PyTypeObject MERIE. BZ5< Python £ 73 =27 M 2T LAOH TR
SEERMEARD 1 DTL x5, BA T 22 I PyObject_* FR%° PyType_* ROBEBTIRZ ETH. 1ZL A
YD Python 77V 7 —>avict>T, SLTHHADD ZBEELTIRBLEFVA, BA T2 EA TV =
JIREDEIRES RO LB TINE., A VXSV XK RBEERT HILREY 2 — LTl
IEEICEHERIFIETT,
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BATY 27 MIFEEDA (standard type) IZHANRD &2 D REREEKRTT, FEA 7Y 27 MIZDE
PRIFLTED, 20132 AL CBEABADEAL VAT, 2R ZPhOBEBIEZDERIDBRED/ NI WD 2 HEL
TWEF, TOFTIE, BATO2 27 D7 4 — L FIZOWTEHMERBLES, &7 1 — Fid. #&EEANT

HBLS 2 EFEICHH S ATV E T,

LUTFDIZ4 w2707 7L Y 2IMAT, EEG HiTl& PyTypeObject DER Y FH W% —HTHET = 242 &

HFTVWET,

1231 24y o2UT77L >R

tp XOvY b+
PyTypeObject Xy k*! B XY v R /5B 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 e
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

ROR—TIHEL
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R 1-FIOR—IHS5DHEE

PyTypeObject 2Oy k*! B BWHAY Y R /SHREY Info*2
QT DI
tp_richcompare richemp func N le_ |, eq X G
__ne gt , ge_
tp_weaklistoffset Py_ssize_t X ?
tp_iter getiterfunc _ iter X
tp_titernext tternext func __next_ X
tp_methods PyMethodDef || X X
tp_members PyMemberDef || X
tp_getset PyGetSetDef || X X
tp_base PyTypeObject * ___base_ X
tp_dict PyObject * _dict___ ?
tp_descr_get descrget func _get X
tp_descr_set descrset func _set_,  delete_ X
tp_dictoffset Py_ssize_t X |7
tp_intt inttproc _init X X X
tp_alloc allocfunc X 70 ?
tp_new newfunc __ new___ XX 77
tp_free freefunc XX 77
tp_is_gc inQuUITY 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

*I (): A slot name in parentheses indicates it is (effectively) deprecated.

<>: Names in angle brackets should be initially set to NULL and treated as read-only.

[]: Names in square brackets are for internal use only.
<R> (as a prefix) means the field is required (must be non-NULL).

*2 5

”0O”: set on PyBaseObject_Type
”T”: set on PyType_Type

”D?”: default (if slot is set to NULL)
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sub-slots
Slot B BHHXAY YR
am_awatt unaryfunc ___await_
am_aiter unaryfunc __aiter
am_anext unaryfunc ___anext
am_send sendfunc
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_tinplace_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_
<t hinarufunc Ishift. rl-

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
N ! I fFoctively inherited £l b t] 1 i lool hai
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R 2-HIOR—IHS5DHEE

Slot B BHXYV Y R
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_zor binaryfunc ___XOr___
___IXOr____
nb_inplace_zor binaryfunc _ ixor___
nb_or binaryfunc ~_or___ ___ror
nb_inplace_or binaryfunc _ dor_
nb_int unaryfunc ~int
nb_reserved void *
nb_float unary func _ 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 unary func _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_1item ssizeargfunc _getitem_
sq_ass_titem ssizeobjargproc ___setitem
~ delitem_
sq_contains objobjproc ___contains____
sq_tinplace_concat binaryfunc _dadd___

ROR—JIcHL
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R 2-HIOR—IHS5DHEE

Slot B BWHXY Y R
sq_1inplace_repeat ssizeargfunc __imul_
bf_getbuffer getbufferproc()

bf_releasebuffer releasebufferproc()
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A0y bDEHRE (typedef)

ERE (typedef) 5183 BOER
allocfunc PyObject *
PyTypeObject *
Py _ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visitproc
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 *
PyUbject ©
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See Slot Type typedefs below for more detail.

12.3.2 PyTypeObject E%&

PyTypeObject DWIEAEFRIE Include/object.h TROTFHNZIZTTT, ZROFMEES DI, T2
WFERZRDIELET:

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 */
/* Assigned meaning in release 2.0 */

/* call function for all accessible objects */

traverseproc tp_traverse;

(KDR=12%i <)
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(AIDR=I 5 DREE)

/* delete references to contained objects */

inquiry tp_clear;

/* Assigned meaning in release 2.1 */
/* rich comparisons */

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;

// Strong reference on a heap type, borrowed reference on a static type
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;
vectorcallfunc tp_vectorcall;

} PyTypeObject;
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12.3.3 PyObject XO0vw ~

A 7Y =7 MEERIE PyVarObject MEERZHLR L7z H DTT, ob_size 7 4 —/L FiZ. (B class SXHME
O3 type_new() THREND) BINRAENIIWE S, PyType_Type (XXX A7) X tp_itemsize ZHIHAL
THDTHERLTLZEZW, ThAbB, A YRRV R (DEDHMATY 227 1) 1T ob_size 7 4 —/L RWTEAE
LRI BDOFEA

Py ssize t PyObject.ob_refcnt
Part of the Stable ABI. B4 7Y =7 DSB8 H 7 >~ T, PyObject_HEAD_INIT 13 Z OfEi%E 1 I
fbLEd, BUICATVBRINLEA TSV b TlE B4 Y AX VR (ob_type D% 3 28 %15
LTW2A7Y227 ) 3BREDY Y M TE30RE BDFERA . FNICATVBRINZIEA T
Ik DB/E. A VARV RIZRAY Y FOMRIC BDET

-
Y TRATIEIDT 4 =L FEHELEZEA,

PyTypeObject *PyObject.ob_type
Part of the Stable ABL. BIEADH, BIOFWAE2T 2L XXX A T TF, PyObject _HEAD_INIT ¥ H
THIEHLE N, EH T &PyType_Type W2 D £3, LoL. (< & H) Windows THIATZ 2810 —
FHIBERIEERE Y 2 — AV Tld, a ¥ 34 JIIEMRIETIE R W e XAE DI ES, 22T, BRbblLE
LT, PyObject_HEAD_INIT (Z!& NULL 2 L THIEL L TH =, MOBRIEZITIENTEY 2 — L OHIH]
LB CHIRINICZ D7 4 — L R 2L T 2 2 ilhoTWE T, ZOBERUTDO LS TV ET:

Foo_Type.ob_type = &PyType_Type;

LFOEEEZ, ZET2HOVDLEEZA VAR YAERID SN L TEI»RIINIERD FE A
PyType_Ready () \& ob_type 2% NULL % ¥ 5 22#-X, NULL DFEITIZEEES 7 2D ob_type 7 4 —JL
FTHIHL L £ 3, ob_type 7 4 —/L R3E B TRWEHE, PyType_Ready() \EZ D7 4 — )V RZEEL
A

-
YT RATEZDT 4 — L REHELET,

PyObject *Py0Object._ob_next

PyObject *PyObject._ob_prev
These fields are only present when the macro Py_TRACE_REFS is defined (see the configure

--with-trace-refs option).

Their initialization to NULL is taken care of by the PyObject _HEAD_INIT macro. For statically allocated
objects, these fields always remain NULL. For dynamically allocated objects, these two fields are used to

link the object into a doubly linked list of all live objects on the heap.

This could be used for various debugging purposes; currently the only uses are the sys.getobjects()
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function and to print the objects that are still alive at the end of a run when the environment variable

PYTHONDUMPREFS is set.
kR

YT RATIEZDT 4 =L FEHELEHEA,

12.3.4 PyVarObject XOv b+

Py _ssize_t PyVarObject.ob_size

Part of the Stable ABL B AEVEFREINTVWREAI ISV L OFE, 207 4 = FliZ¥wizyl
b Ed, BNICATVBRSATVWIEA TSI DA, 207 4 — L FIZNEMER XN 25
W ERZRbB £3,

kR

P TRALAZZDT7 4 — NV FEHEALETHEA,

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

BOAHIMBA > TWd NUL IS N FHINDERA Y RTF, TV 2a—1D7a— VAR LTT
IR ATELHOLGE, ZOXFINIFEREY a—NVFA, Ky b, ZLTHOAF e Fi CFFNTHED &
3 MHARBBDLE, REOBOLHEITTT, TV 2a—ARBH 2y r—I DY TEY 2 —LDEE, L
By — VPR EY 2 —VEZD—EIZ>TWET, HIZIE. v 7 —Y PO TEI 2—L
QRASDTWVWREY 2—L M ATERSINTWVWS T, tp_name & "P.Q.M.T" WZHHLL 5

HICABVBRINZBEATOS I 0 OFE. 2O 74— RIZBEICHBIOZRENIZR D, TV 2 — 141k
ROFEENTHF— '__module__' IZXFA2{EEL UTHRMICIRFEINE T,

BHICATVBRSNZBEA TSI b OGS, tp_name 7 4 — L FIZE Ry FBREENTVWBIXTT
T, RED Ry b &) BENCH 2EHLFHLEAEIE _ _module BMEEX LT, £ Fy XD IEARH
388533 _name  J@MEr L Tr27tATEZET,

Ry FDIA > TWRWEE, tp_name 7 4 —V ROWERTH __name__ EBHICHZ D, __module__ JE
P (AR X5 ICBOFENTHRINIZE Y FLARVWHIED) RERICKRDET, 20D, TOEIZ
pickle (L TERNWZ EIZKR D EF, 51T, pydoc BERTEET 2 — L FF a2 XY FPDYRAMIHHES

7D ET,
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This field must not be NULL. It is the only required field in PyTypeObject () (other than potentially

tp_itemsize).
i
YITRATRIIDT 4 =N FEfEAL EHA,

Py_ssize_t PyTypeObject.tp_basicsize

Py ssize t PyTypeObject.tp_itemsize
INBEDT 14—V RIE B VAR ZADANA P YA REFHETEL XS CLET,

AN o0EENRD D T3 BERA VAKX ZADANZ, tp_itemsize 7 4 —NV FHRE BT, AIEREA
VARV ADIE tp_itemsize 74— RBIEXODMEICKD £, BIEEA Y RAXRAOMDIGE, £
TDA VAR RFFELL tp_basicsize THAX LNV A XWTKED T,

AZEREA Y 2ARX Y ZADRDEGE, 4 Y ARV AI2iE ob_size 74 — A FDRLTEELT, 4/ VARV R
DHAREINEZLXTTI=27 bD " RE” 2 LT, tp_basicsize ¥ tp_itemsize D NfEEZRELZHDIC
D FET, N OEITEE, {1 VAKXV AD ob_size 7 4 — /L RIGEREINE T, L LEKNDI VWL O0H
DET: FlZIE. BHTIEADMEE ob_size K> T, 4 YAXYRADRTHEIPATHZ Z %KL, N
Hi&klZ abs(ob_size) XD FF, £/, ob_size 74—V K RHIZ0HEWVWoT, I LIS VARV
AMAERETHZ I EBERLEEA (BIZ1E, VA MIOERIZEIEEDA ¥ 2R Y IR 25120 D
DboLF, A VARV RARZITB AL EKREZR o7z ob_size 74 =L F2HH ET),

FHARY A X123, PyObject_HEAD =7 R ¥721% PyObject_ VAR_HEAD =71 (4 Y ARV AWEREZES
TH2DRfE-/E 060027 0) TESENTWVE T 4 =L EBAS>TVET, EHIT, _ob_prev BXU
_ob_next 74 — /L EABHIGE, TALDT 4 — LRI YA XMEEINE T, > T, tp_basicsize
DELVWHIHHLEZR 21 A VAR VAT —XDVA 7Y e EET 205 SRR L T
sizeof HETZMS LodHh FHA, HEV A ITE, GC ANy ZH A4 I A>TVERA,

TIA YA MCHET IR ZBOBRERZHET SBEICREDT 74 Y XY PR EE R D55,
tp_basicsize DHIZRZ DI RIFAIRD /A, Bil: H 28D double DEFZFERELTWVWD E L
£3, tp_itemsize \¥ sizeof(double) TF, tp_basicsize M sizeof(double) (ZZTWEIh%
double D7 74 ¥ XY FHERT 2V 4 XEAET %) DA OH A X282 L5520 70r 35
YODHEETT,

For any type with variable-length instances, this field must not be NULL.
ek

INBDT 4 =N RFH T RAL TR AICHERINE T, BHIEXA TH 0 TR tp_itemsize BFFoT
WGE, BEX A TOFEEICKREFEL T2, —BRINICEY 724 7 THlD 0 THEWER tp_itemsize IT
RETHDRIRETEDD T A,

destructor PyTypeObject.tp_dealloc
AVARYADT A Z 7 RO KA 2 TE, 2O (HET None % Ellipsis DHAED K 5
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W2) A VAR Y APRLUTRAEYBRENZVETROVRE OB TERLRITNUIRD EEA, 72 F v
ROED TI:

void tp_dealloc(PyObject *self);

FA NS 7 R, BRI Y FBFICE 02 o 72BIC Py_DECREF() = Py_XDECREF() <7 1
OO EINET, MOHINZRETIEH, A VAR VYRR EFLEEELE TN, A VAR AT
ZBMMEELBVIRETT, FAFI 7 XEBIIA VAR ABEFELTOIL2TOSREMRKL. 4
VARYVADPHRL TOVWERETDRXEY Ny 7 7% (N 7 7 OMERFICE - 7B HIE T 2 X €Y
R BaR R o C) RIL. ZDHID tp_free BAREMUH L E T, H2HNY T XA TRIERTER
W (Py_TPFLAGS_BASETYPE 7 2 7ty F N TWRW) A, tp_free DIRODICATI 27 FDX
TV R (deallocator) ZEHEMFEIHLTHIPEVERA, A7V =7 FDOXEYBREAEIZ. A
VARV ADAEVHEREZITO BRI o Z2BBUCHIE L b O TRITNER D X A; A VRAX VA%
PyObject_New() % PyObject_VarNew() TXEV HEMR LG EICIE, B PyObject_Del () Zffiu,
PyObject_GC_New() % PyObject_GC_NewVar() THERL 73B&EITI PyObject_GC_Del () W% T,

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);
Py_TYPE(self)->tp_free((PyObject *)self);

Finally, if the type is heap allocated (Py_TPFLAGS_HEAPTYPE), the deallocator should release the owned
reference to its type object (via Py_DECREF()) 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

YFITRAL FWEZDT 4 — LR BREELE T,

Py ssize t PyTypeObject.tp_vectorcall_offset

An optional offset to a per-instance function that implements calling the object using the wvectorcall

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

. nine the offset in the i ) .
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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 wectorcallfunc function. This can be done by setting ¢p call to

PyVectorcall_Call().

Z&: 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.

N— a ¥ 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.

kR

This field is always inherited. However, the Py TPFLAGS_HAVE_VECTORCALL flag is not always 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 7T a DKL VX T, get-attribute-string 2175 BEEEL £ 7.

D7 4= FEIHHERETT, ZOT7 4 — NV REERT DL X, tp_getattro BEEFIL X 5 CEEL.
JEE#E Python XT3 7Y = 7 b TIER L C XFHITHRET % & 5 wBKERHRT LSRR
ZHEEA

i
Group: tp_getattr, tp_getattro

ZDT7 4=V RiX tp_getattro Y T XA FITHERINET: Thbb, 3 7X4 7D tp_getattr
B XU tp_getattro M NULL DA, ¥ 7 XA FIIHIEX A T2 5 tp_getattr & tp_getattro
ZMTE SMAEAL £T,

setattrfunc PyTypeObject.tp_setattr
AT arDRA RT, BIEORE LHIFRZIT S Bz L £ 5,

ZDT7 4 —=VRIFIHERTT, ZOT7 44—V FZERT S L& X, tp_setattro AR ERIU X 5 1TEIEL.
JEBYEAE Python XFA 7Y = 7 b TIER L C XFHITHRET 2 & 5 wBKERT LS5 LRFuR
BHEEA

R

Group: tp_setattr, tp_setattro
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ZD7 4 =R tp_setattro LIV TRA FAITHERINET: Thbb, ¥ 7XATD tp_setattr
BIU tp_setattro BT NULL OFE, T XL TIEHEX A THh D tp_setattr ¥ tp_setattro
WA b#AL ET,

PyAsyncMethods *PyTypeObject.tp_as_async
BMOMEERZIETRA VX TT, ZOWEEKIZ. C LRLT awaitable 78+ an & asynchronous
iterator 70 N AN EEETEF T 27 MEFICERTE 74— AL FERFRBEE T, FLWVI 2T async
FTD TV MEER 2BRLTLIEZZ W,

N—Yar 3.5 TENM: LA tp_compare X tp_reserved ¥ L THIGNTWE L7,
.
tp_as_async 7 4 =)V RIFRINFRAD, ZHICEENS 7 1+ — L ROBMERNSHE I N E T,

reprfunc PyTypeObject.tp_repr
AT avORA VET, HAAABBEE repr() ZEELTVWIHEMEIEL T,

The signature is the same as for PyObject_Repr():

PyObject *tp_repr(PyObject *self);

ORI FINA 7Y = 7 b » Unicode 7Y =7 b RIRESRIFIUILD £2 A, HANIE, ZDH
BB 3FHNE, YRR T eval O WK L7GE. RCEZHFHOA 7Y =27 MZind &5 355
TRIFNUILED FB A, FAMRERBZEICE. A7V =27 PO EILBHLIENEDA o7 <" 25684
FoT "> THROLXTHNZREI R TUILRD T8 Ao

.
YBITRAL FEZDT 4 — L FBRELF T,
FI7xILE

DT 4 = EBRESNTORWEE, <Ys object at Yp> DFR%E & 2 XFHNNEEINE T, %s &
ROLENC, %p ATV 27 FPDRXEV 7 FLRARKEEIRZ ONE T,

PyNumberMethods *PyTypeObject.tp_as_number
BiE7 v b a2l L BMoMERZIET R V2T, ThoD7 4 =L FizonTid #iEd 7
DU MEEH THHASATVWET,

.
tp_as_number 7 4 =L RIFERSINERAN, ZZOEFEEND 7 4 — L RBEFICHE I E T,

PySequenceMethods *PyTypeObject.tp_as_sequence
Y= yA7a b aveRERELENOMERZET KA > 2T, ZThoD7 4 =L FIZOWTIE ¥ —
TURATI U MEER THIHEIATVE T,
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o
tp_as_sequence 7 4 — /L FIIMRSINFEAD, ZHKETEND 7 4 =L FMERNCHAR S NE T,

PyMappingMethods *PyTypeObject.tp_as_mapping
~vbrr7n b arEIELBMOMEREZIET RS Y X TT, ThEDT7 4 =L FIZOWTIE I
THTo U MESR THHAIATVET,

o
tp_as_mapping 7 4 =)V IR INFEBAD, ZUTEFENDE 7 4 —V ROEBNCHER SN E T,

hashfunc PyTypeObject.tp_hash
T arDRA Y RT, MAHAHB hash ) ZFEEL TV IRREEL T,

The signature is the same as for Py0bject_Hash ():

Py_hash_t tp_hash(PyObject *);

HERICE -1 ZERDEICLTERD ZEA; Ny Y2 HOFHERICZ S =24 T RGE. AN 2
£y PLT -1 ZIRSRIZED FHA,

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().

ZD 7 4 = RIFIHRNIC PyObject_HashNotImplemented() I[ZFXET 5 Z ¥ T, B type 2B DNy
SaXYy ROMEEIT O VTR I8N TEET, Z4UX Python LXULT®D __hash__ = None ¥ A%
IR XA, isinstance(o, collections.Hashable) MIEL K False ZiRT k5T, Wb F
72ABETH 2 Z L ICHFEA L TL &V - Python LX)L'C __hash__ = None ##&E ¥ % Z ¥ T tp_hash
A\ v M PyObject_HashNotImplemented () WCEEINFE T,

i
Group: tp_hash, tp_richcompare

D7 4 —J)VFIX tp_richcompare LIV T XA FITHEKINET: Thbb, v 7247
D tp_richcompare B KU tp_hash BW T & H NULL D& E, 7% 4 TEEREXAL T o
tp_richcompare ¥ tp_hash W F L DYEL F5,

ternaryfunc PyTypeObject.tp_call
AT avDRAVRT, A7V =7 POMIHLZFEEL TWIBRZHLES, £ 79 =2 PO
LAJHE TR WA NULL IS LRI R D 8 A. 732 F v & PyObject_Call() ERILTT,

PyObject *tp_call(PyObject *self, PyObject *args, PyObject xkwargs);

kR

P TRALTIZZDT7 4 — NV FEHELET,
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reprfunc PyTypeObject.tp_str
AT avDRAVRT, HBAALDHEE str() ZEEL TV IBEKEIELET, (str BPED—DITi -5
7ele®d, strQ) E str DAYA NIV XENHOHT ZCRERLTIESV, ZOaY R+ 727 RIFFERE
DAUFEZATS 1T PyObject_Str() ZWMUH L. EHIT PyObject_Str() BT DAY R ZUHT Z
YIZnDET, )

The signature is the same as for PyObject_Str():

PyObject *tp_str(PyObject *self);

ZOBEBIIXFEINA 7Y = 7 D Unicode 7Y =7 M RERITNUIRD EVA, ZRUIA T =2 b
Z " D3 K (friendly)” BIALZCFHNTRIFUERD FRA, EWVWI DI, ZOXFHNTE h bt
print ) BAETHDLN S Z IR BRI H TS,

HEAE:
P TRALTIZZDT7 4 — NV R EHELFT,
F7FILE

ZDT7 4=V EPFRESNTOVRWEE, LFIIERBZIRT D& PyObject_Repr() BIFFHEH
9,

getattrofunc PyTypeObject.tp_getattro
F T a DKL VRT, get-attribute ZFEHEL TWBEHERLET,

The signature is the same as for PyObject_GetAttr():

PyObject *tp_getattro(PyObject *self, PyObject *attr);

HHEOBMEMBELFIELTWS Pylbject_GenericGetdttr() I D7 4 =V FIZRELTEL &0 T
WOBGEIIERT T,

i
Group: tp_getattr, tp_getattro

ZDT 4=V FIE tp_getattr LY T XA TR SINET: ThbDE, 37X TD tp_getattir
B tp_getattro BT NULL DA, 724 FIIEEX A T 5 tp_getatir & tp_getattro
ZMGE ML FT,

T4
PyBaseObject_Type uses PyObject_GenericGetAttr().

setattrofunc PyTypeObject.tp_setattro
AT arDRA Y RT, BEORE LHIFRZIT S BEBEIHL£3,
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The signature is the same as for PyObject_SetAttr():

int tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

E 512, value I NULL ZH5E L TRIEZHIFRTE 2 X5 X LARTNERD HA, BHOA T 22 MR
MRREZ R L TWDS PyObject_GenericSetAtir() ZZ D7 4 — L FIZREL THL LV TWDGE
EFTS,

e
Group: tp_setattr, tp_setattro

ZDT 4=V & tp_setattr HITH T XA FITHRINET: $7DBE. $ 7K A4 TD tp_setattr
BIU tp_setattro HNHIZ NULL OEE, 7 XL FIEZHEX A Th o tp_setattr ¥ tp_setattro
T BRRL 9,

TI7#ILE
PyBaseObject_Type uses PyObject_GenericSetAttr().

PyBufferProcs *PyTypeObject.tp_as_buffer
Ny 774V R—T 2= AR ELTVEA T =7 MCOAKHET 5, —#ED 7 4 — L FHAP Ao
BOEREIETRA VR T, MERNOET7 4 —ARE Ny T7F T2 0 MEERE (buffer object
structure) TEAAL 3,

o
tp_as_buffer 74—V FABRFMRARINETREADL, ZHUTEENE 7 4 — L FIFEFNCHARSNE T,

unsigned long PyTypeObject.tp_flags
CD74—=NVRBART ZT7HBREZEY PRAZTT, W OHhD7 7 7F, FEDKRIITBWT
ZHAMG <Y T 4 ZADEHEIN L L 2R LET,; Z20MDT7 72703, BAT729 =227 b (H20iE
tp_as_number . tp_as_sequence . tp_as_mapping « B X tp_as_buffer WS L TV 2 ILIRERE
HHER) ORED 7 4 =L FD I35, BEPSBEETT o LFEL TWDITTRRVWDDOBEIIL -
TVWRIERTEDIMFELNET; 757y :BZ U 73R TWIUR, 77 7BMFELTWE 7 4 —L
FIZIE7 72 A LB WRD DI, ZOfEIZEa% NULL IC72 o TW2 L AR IRIFIUIRD /A,

k-

ZD7 4=V ROBEKITAAA S TWVWET, FLAYD 7 7 7IFEICHEINE T, Thbb, £E
RATDT7 77y bBREZINTVWRS, Y TXATDT753 7y b ENZG| T E T, LR
REMSE R R S L 2 HE R, REEERERICERT 2 77 7y MIEE GRS hE T, T48D
b, EEXA TDT7 77y P OMEIR, TEREREEMEARND R A &2 ez, 3744 Ficav—3hx
9o Py_TPFLAGS_HAVE GC 72 Z7¥ v NI tp_traverse 7 4 —)L R ¥ tp_clear 7 4 —)L K & HIZHk
EKENFET, Thbb, Y7 XA FWBWT, Py TPFLAGS_HAVE_GC 7727y v 327V 7 ¥R TWVWT,
tp_traverse 74—V R tp_clear 7 4 —/L FDF{EL NULL 12725 TV A5G EICHRINE T,
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FI7xILE
PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py TPFLAGS_BASETYPE.
Bit Masks:

DTPIEF2Ly bR ZE3HREERSINTVEHDTT; 77270 | HEFTHENZE-T tp_flags
74—V REDEEIERTE £3, PyType_HasFeature() 70 l3Be 7 7 7MH, tp BLXU f 2 b,
tp—>tp_flags & £ DIEEL LY S LFARET,

Py_TPFLAGS_HEAPTYPE
This bit is set when the type object itself is allocated on the heap, for example, types created dy-
namically 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 instance 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
BEROBRIDEER A T LTHZ 2581ty NENZEY T3, 2Oy b7 U T7RBIE, Z
DHDY 7 X4 FZERTE $¥A (Java 128 3 "final” 2 5 22 5 21275 D £F),

R
77

Py_TPFLAGS_READY
BA 7Y 27 WD PyType_Ready () THRERFIALEh 2ty PEaNEE Y b TT,

R
777

Py_TPFLAGS_READYING
PyType_Ready () WXk 28 A7 = 7 t o)t IcLy FEhBEy T,

R
77

Py_TPFLAGS_HAVE_GC
ATz IR IR=Yalrrsyay (GO) ZHR-1+F558 Yy bahdbEy T,
Oy bty PERTWVWBEHA, £ Y AKXV RIE PyObject_GC New() %o THRL L.
PyObject_GC Del() Zffo THELRITNERD FHA, HFLVWERIE BREBEARN—-2IL
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223 Y R—Fr9% CHHET, 2Oy ME, GC IZBET 2 7 4 =L F tp_traverse B&
U tp_clear PRI T 27 FARKFEET H2Z 2B RLTOVET,

.
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
MA T2V BIUBRBREEEERORED 7 4+ —VFOFMEOFEICHE T 2 2
TOLY P26 RBZ2EY PRI TT, WIKTWE, 2Oy P~RAZRZEUTOE Y b:
Py_TPFLAGS_HAVE_STACKLESS_EXTENSION A3 A > TWE T,

kR
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(*xargs, **kwds).

This flag enables an optimization for typical method calls like obj.meth(): it avoids creating a

temporary "bound method” object for obj.meth.
N— ar 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
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Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS

INHDT7 5 7NE PyLong_Check () D & 5 7RBAED. B e HAMAALBDYT 77 5 ApE 5 0%
FZRIHMT 200N ET; COFEHDF = v 71X PyObject_IsInstance() @D X 5 2PHNR
FryZXDSEHETT, HAABREYWRALZMBEDOTTIE tp_flags ZWYNCHRETNET, £
SLARVEZDORPEDZ - FTIE. CARF =y ZOFEMEON S DI X > TR WL EL -
TLES5TL&I,

Py_TPFLAGS_HAVE_FINALIZE

BIRGEMRIC tp_finalize AV Y BFELTWVWAE XY PENBE Y T,
N— g v 3.4 CEM.

N— a v 3.8 TIH#HLE: 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—a v 3.9 TEM.

Py_TPFLAGS_IMMUTABLETYPE

This bit is set for type objects that are immutable: type attributes cannot be set nor deleted.
PyType_Ready () automatically applies this flag to static types.

i

This flag is not inherited.

N— g > 3.10 TIE.

Py_TPFLAGS_DISALLOW_INSTANTIATION

Disallow creating instances of the type: set tp_new to NULL and don’t create the __new__ key

in the type dictionary.

The flag must be set before creating the type, not after. For example, it must be set before

PyType_Ready () is called on the type.
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The flag is set automatically on static types if tp_base is NULL or &PyBaseObject_Type and
tp_new is NULL.

kR

This flag is not inherited. However, subclasses will not be instantiable unless they provide a
non-NULL ¢p_new (which is only possible via the C APT).

EMR: To disallow instantiating a class directly but allow instantiating its subclasses (e.g. for an

abstract base class), do not use this flag. Instead, make tp_new only succeed for subclasses.

N— 3 v 3.10 TEM.

Py_TPFLAGS_MAPPING
This bit indicates that instances of the class may match mapping patterns when used as the
subject of a match block. It is automatically set when registering or subclassing collections.

abc.Mapping, and unset when registering collections.abc.Sequence.

AM: Py TPFLAGS MAPPING and Py_TPFLAGS_SEQUENCE are mutually exclusive; it is an error to

enable both flags simultaneously.

.

This flag is inherited by types that do not already set Py_TPFLAGS SEQUENCE.
BE.:

PEP 634 - fgH KX — <y F: {1k

N—¥ a3 ¥ 3.10 TEM.

Py_TPFLAGS_SEQUENCE
This bit indicates that instances of the class may match sequence patterns when used as the
subject of a match block. It is automatically set when registering or subclassing collections.

abc.Sequence, and unset when registering collections.abc.Mapping.

AM: Py TPFLAGS MAPPING and Py_TPFLAGS_SEQUENCE are mutually exclusive; it is an error to

enable both flags simultaneously.

R

This flag is inherited by types that do not already set Py_TPFLAGS_MAPPING.
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BE:
PEP 634 - #EN A& — 2~ v F: ik

N— g > 3.10 TIE.

const char *PyTypeObject.tp_doc

FFarDRAVET, ZORATY 27 bD docstring 5 %% NUL imE iz C OXXFH| %L
9, ZOMEIAA T2 b RDA VAR RIZBTE __doc__ JEEE LTRBEEINETS,

by S

B ITRLAZZDT7 4 — L FEHE LEEA

traverseproc PyTypeObject.tp_traverse

An optional pointer to a traversal function for the garbage collector. This is only used if the

Py_TPFLAGS_HAVE_GC flag bit is set. The signature is:

int tp_traverse(PyObject *self, visitproc visit, void *arg);

Python DA R—=yaL 7> a yOEHACOWTOFHMIE, BREBAR—OAL I3 VETR—FT
5 RHYHET,

The tp_traverse pointer is used by the garbage collector to detect reference cycles. A typical imple-
mentation of a tp_traverse function simply calls Py_VISIT() on each of the instance’s members that
are Python objects that the instance owns. For example, this is function local_traverse() from the

_thread extension module:

static int

local_traverse(localobject *self, visitproc visit, void *arg)

{
Py_VISIT(self->args);
Py_VISIT(self->kw);
Py_VISIT(self->dict);
return O;

}

Py_VISIT() DPERBBICRIZBNDDH 2 X ANZEIMPUPHINTWE ZEREALTLEE W,
self->key X ¥ \bH D FTH. ZAU NULL % Python XFHHRDT, fEERSRO—EHICK2 Z 2 1EdH
DEHEA,

—H. AUAMERSRO—ECH DBV o TV Ty, 7Ny ZHWTKEIL 2WHESH 2020 L
NLVWDT, gc EY 2 —/LD get_referents () BIRIIEIRSIRICL DGRV U ANGRL £T,
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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 tp_ weaklist points to) must not
be visited as the instance does not directly own the weak references to itself (the weakreference
list is there to support the weak reference machinery, but the instance has no strong reference to

the elements inside it, as they are allowed to be removed even if the instance is still alive).

Py_VISIT() & local_traverse() 2% visit ¥ arg E\WVWIHRE - AAIOFHEROZ L RERL T,

Instances of heap-allocated types hold a reference to their type. Their traversal function must there-
fore either 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—Y a ¥ 3.9 TEH: 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.
k.
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

D7 4=V RiZ tp_clear BX U Py_TPFLAGS_HAVE_GC 75 7Y v b2 3ITH TR A FITHE I N E
T Thbb, YT RATD tp_traverse BXU tp_clear DM L X RDEGE, 724 TIFHREX
A TD B tp_traverse ¥ tp_clear ZMTE DAL T,

mquiry PyTypeObject.tp_clear
AT arvDRAVRT, AR=YaL 7 RXIBT2HEEBEE (clear function) =¥ L ¥ 3,
Py_TPFLAGS_HAVE_GC 3 v b ZNTWAHHXDOAEDLONE T, /A F v ZRXDEH TT:

int tp_clear(PyObject *);

tp_clear X U NEIRUZ GC BH LML TV I I OFEERESEE2ET O ICHVLNE T, BER
BRPARTEZSE, AT LAADETD tp_clear HEEEEL T, £ TOMBRSWEHIE L RIF UK
DERA. BRIFE: HABD tp_clear ZREL RS THETOBERSEOIFETCE 20 THIUTHEE L
CTHRV) ZHEFETHMMT, LA L TDHDREIREITHD 2D THIUX, tp_clear BBUZIRIEET
ENETT, FlziE, XTI tp_clear ZRELEVA, BRERDL, XTAET TR NIERSR
MBHBODBZEZMNrELTT, o T, XTAVLUNDEID tp_clear BEIZI T, XN EELLEAR
TEIRZIROMNTIIETE S Z I D 3, ZAEMEICHI 2 Z 2 Tldk<., tp_clear DEELHIIZIR
WHHED -2 H D FH A

ROBNZH 2 £ 512, tp_clear DFEIEX, 4 VAKXV 25 Python A 7Y =7 bR EbILE X A
DBBEH L, ZREDXUANDRA Y XIZNULL Bty P IRETT:
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static int

local_clear(localobject *self)

{
Py_CLEAR(self->key);
Py_CLEAR(self->args);
Py_CLEAR(self->kw) ;
Py_CLEAR(self->dict);
return O;

}

The Py_CLEAR() macro should be used, because clearing references is delicate: the reference to the
contained object must not be released (via Py_DECREF()) until after the pointer to the contained
object is set to NULL. This is because releasing the reference may cause the contained object to become
trash, triggering a chain of reclamation activity that may include invoking arbitrary Python code (due
to finalizers, or weakref callbacks, associated with the contained object). If it’s possible for such code
to reference self again, it’s important that the pointer to the contained object be NULL at that time,
so that self knows the contained object can no longer be used. The Py_CLEAR() macro performs the

operations in a safe order.

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 BBOBEMNISEA Y ¥ M Z2HET 2 2 2 KD T, Python XF4I% Python B8 D X 5 &, &
BBRICEDIEDTERVWA TV 27 b2 V73208 IEHD ERA, —7F. BT 54T Python
FTO2 TNV TTBEIICL, ZDHD tp_dealloc BB tp_clear BAREEIT TR LDI12T 2
CREENHICRBZTL XD,

Python DA RX—YaL 7> a Y OHEHEAIZOWTOFME, BEREBEAR—JOL I3 vz R—FF
BIHHET,

ik
Group: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

D7 4 =R tp_traverse B XU Py_TPFLAGS_HAVE_GC 7 7 27'E v b 2 IHITH T X A4 FITHK X
NET: IThbb, YT XA TD tp_traverse BIUY tp_clear BMF L dELRDFE, 724 F3H
JERA T8 tp_traverse & tp_clear ZM/T & DAL F T,

richempfunc PyTypeObject.tp_richcompare

T ayDRA Y RT, JRRHEEEZHEL £, 272 F v ZROED T

PyObject *tp_richcompare(PyObject *self, PyObject *other, int op);

The first parameter is guaranteed to be an instance of the type that is defined by PyType0Object.
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ZOMEBUE. HBHERETZIERITANETT, (FiBlE Py_True 2 Py_False T3, ) LLIROPREREDOHEII.
Py_NotImplemented %. ZNLND LTI —FEA L GEIIIHIIMRELZ £ » M LT NULL ZRXRiFTh
372D F¥ A

tp_richcompare B XN PyObject_RichCompare () BARKDE =580 S 72D DER L L TR TOE

EIhTVET:

B | b
Py_LT | <
Py_LE | <=
Py_EQ | ==
Py_NE | !=
Py_GT | >
Py_GE | >=

FEGRHEERPEEL (rich comparison functions) ZfHICFLAT 272D D~ 7 upERSINTVET:

Py_RETURN_RICHCOMPARE(VAL A, VAL B, op)
B U 7245 RIS U T Py_True 2 Py_False ZiRL ¥73, VAL_A ¥ VAL_B & C OLEEIC
Ko TIEFAHIATRE TR IFNIER D EEA BIRIX I 51T C FFBOBEIZE/ N ABUCIR ST
Lx9). =HHDFIHITIE PyObject_RichCompare() L RIMRICERINHELIEEL 3,

The returned value is a new strong reference.
I RSN ERCE L T, BRI S NULL TY X—>Y L X9,
N— a ¥ 3.7 THEM.

e

Group: tp_hash, tp_richcompare

D7 4 =N FE tp_hash EHIZH TR A FITHESINET: bbb, ¥ 7 XA 7D tp_richcompare
BXU tp_hash SHFEH NULL D& &, 7 X4 FIIRIEX A TS tp_richcompare ¥ tp_hash %
Wi b#ALET,

TI7#ILbE

PyBaseObject_Type provides a tp_richcompare implementation, which may be inherited. However,
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
BDA VAR ADFBIBATGER LGS, 207 4 =L RiZEu kb b RERBUIRD ., 4 > 2% 2REER
WKHBIIZ3HZRY R MOREEZRTE 71y FBADET (GC ANy XD 25 ITEEHALET); 204
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7%t v MElE PyObject_ClearWeakRefs() & X UF PyWeakref * BARMDHIAHL £3, 4 v X% ¥ XS
RIZiE. NULL i@k X L7z PyObject* D 7 4 — )L FHBA o TWRIFIUIR D £H A,

D7 4 =N K% tp_weaklist LIRFEALBEWESICLTLEIW; ZHEFHA 7Y 227 FHEADFHSIR
M55 A NDEHETT,

R

D7 4 =V RiFH 7 R4 TR ESNETH, LTORAIZFHA TS W, 7R FIZDA 7Ly
MEZA—=NFGA RFTEZZEDHDET; [EoT, 744 FTIEHFSRY X M DEEHNERL 4 T ITE
REBEVPDHDFT, VR PDIEHIIHIC tp_weaklistoffset THADPRETRDOT, ZDIZ LIZRTEIC
3R 5RWETTT,

=

class X CEHEINZHUC __slots__ BEEBEL L, 2OEEXA ITHHSEAIRETRWGE, Z0%
PSRBT 2ICEBFBRBY R FOLHERT Ay b 24 VARV AF—X LA 77 MEERICE
ML, 2ay bOF 7€y b % tp_weaklistoffset ICRELE T,

Bl __slots__ DEFIC __weakref__ EWVWHAFIDAB Yy FAEFHTWE L E, vy MNIZFOD
MDA AR ARXBTZ9ZRY A FOREERT A0y MZRD, Ay A7y bHARD
tp_weaklistoffset WA D ETF,

B  slots  BHEMDM __weakref WIS ZHIDZAB Y FEZFATOVWRWE &, ZORIIREX A TH
5 tp_weaklistoffset RHAL ET,

getiterfunc PyTypeObject.tp_iter
AT ayOBERT, 20X TV vD ATL—8 ZRITEBADERSL V2 TT, ZOMEDFIETSZ
i, BE OO VAR VAN AT L—FERE THEIEZRLTVET (Ll =7 Y RIEZ
DRIBH R THA 7L — FAJRET T ),

ZOBEIE PyObject_GetIter() LRI 7 AF ¥ B> TVET:

PyObject *tp_iter(PyObject *self);

.
Y TRATEZDT 4 — L REHELET,

iternextfunc PyTypeObject.tp_iternext
FTTavDORALYRT, term:‘ A T L — X — <iterator>DRXROEZRIRTEKEIRLET, 72 F ¥
EROMDTF:

PyObject *tp_iternext(PyObject *self);

AT V—ROEENRL 2D, ZOBEE NULL 2RX 2R D $H¥ A, StopIteration HlAMEk
ELTHLAERLSTHRNTT, ZOMO TS —DRELZE T, NULL 2RI ZITUERD FHA, 20D
T 4=V ERDHB, ZORDA VARV ANRA TL—RTHDIERLET,
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47V =BT, tp_iter B ERINTVRITINIR ST, ZOBKIE FikiTL—&4 U R&
VATIER) AT L —RA VAR ZAEEKERIQERD T8 A

ZOBBDT T2 F ¥ & Pylter_Next() XFIU T,
kR
PTRATEZDT7 4 =V RERELET,

struct PyMethodDef *PyTypeObject.tp_methods
FTaryDERAYRT, TOBDIEH (regular) DX Y v REEF L TW5% PyMethodDef RiEAD &7
%, NULL T S IR RS 216 L £ 3.

MHNDEERZ LI, XYy FTRZ Y T RDAo7, BEPSBOEEE (TLD tp_dict ZH) 1BMS
nEI,

k-
BTRALFEZDT 4 =L FEWELERA (XY v FIEZIMED X 5 =2 A THESATOET),

struct PyMemberDef *PyTypeObject.tp_members
F 7T arDRA Y ET, BOIEH (regular) DF —Z XN (74— FBXUORBY M) ZEFLTY
% PyMemberDef Ri&E(hD 5725, NULL TG X N2 A 2T L 3,

MANDBERZ LI, XUNTRZ VT RDA - RERPUOEEE (TLD tp_dict Z) 1TBME N
£73,

kA
BT RALAEZDT7 4 =V RERELEEA (X ANEHEDO X =X L THREINTOET),

struct PyGetSetDef *PyTypeObject.tp_getset
FFTarDRA VRT, A VAR ZDOREMEN (computed attribute) ZEF L TW% PyGetSetDef
MG 572 5 NULL TR S BRI 248 L 55

BEA DB EZR Z L1, getter/setter TRAZ VT XD A o7z, BEIUOEHE (TLD tp_dict ZH) 1B
mEhxd,

Rk
PTRALAIZDT 4 = PR L EEA (BHBEEZGEDO X =X LA THREAE AL TVET),

PyTypeObject *PyTypeObject.tp_base
FTarDRA Y ET, BICHT 5 T 0oRT 4 ZKT S HIEXA TEELET, TO7 41— FOLAR
TR, HfEZK (single inheritance) 72239 K — P INTWET; ZHEPKIIX XX A4 TOMTH LIC K
LA 7Y 2 7 P OERELEE LET,

JEFR:  Slot initialization is subject to the rules of initializing globals. C99 requires the initializers to
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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.

il
(472 DEITTD) ¥ 7 XA TEZDT7 4 =L R EHAL ERA,
T7#ILE

D74 —=NVFDFT 74 MHEIE (Python Y1 27 5 <13 object B L THI o TW3)
&PyBaseObject_Type 272D £73,

PyObject *PyTypeObject.tp_dict
ROFEX PyType_Ready() ICX>TID7 4 =L FIZINDLNET,

ZD7 4 —)b R, PyType_Ready () %M-UHIFRIIC NULL L L TB2RIFIUIR D EEA; H
ZW0E, BOPHIBED A - ZHETHHHEL TBWT 2T WER A, PyType_Ready() HE%E DY 72
CPIEb s 2 &, BlofilkElE ZOFEIGBMTE 201, JBED (__add__ O O &L57R) F—n—
FHEETRWE 53T,

M-

PTRALFEZDT7 4 =V RERELEEA (B, ZOFENTERINTOIEHIEZERZ XD =X LT
MR X NET),

F7A4ILE

If this field is NULL, PyType_Ready () will assign a new dictionary to it.

& tp_dict 1T PyDict_SetItem() Zffio7=D, §##EH C-API THET 20 LETIEHD X
Ao

& IR

descrgetfunc PyTypeObject.tp_descr_get
F T avDRAVET, TAZYTED get HBERLET,

B DS 732 F 2 3RDEBHTY

PyObject * tp_descr_get(PyObject *self, PyObject *obj, PyObject #*type);
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-
YT RALFEZDT7 4 =V REHEL T,

descrsetfunc PyTypeObject.tp_descr_set
AT arDRAVRT, FTAZY FROEORE L HIFRZIT S BBZIHEL 3

B D> 72 F 2 IZRDEBHTT

int tp_descr_set(PyObject *self, PyObject *obj, PyObject *value);

EZHIERS 2121E. value 518UZ NULL ZREL T,
-
P TRATEZDT7 4 =L REHELE T,

Py ssize t PyTypeObject.tp_dictoffset
DAY AR YA Y AR Y AERD A TFEEDR D 258G, 207 4 — L F3IFLnofEicih, Mo
A VAR YAT = REERICBIT 24 VARV AEBHEANDOLX 7y FBADET; 204 7y MEF
PyObject_GenericGetAttr() DMHEVE T,

DT 4=V % tp_dict LIRFALBEVWESICLTLEIY; ZHEAEA 7Y =27 EBOEEORE
‘/C\\\j—o

D7 4= RFOMESER XD KEFHUR, HIZA VAR Y AEEROKEI LD 72y bERLET,
e X h/hEFiE, A Y AZABERD RKE 2604 7€y b 2RLET, ADA 7y bafl
5 AR MILEBIE L 2K DT, 4 VAR Y AMERICAIERIEDIDDH 2 L EDAMESRETT, HIZIR
str % tuple DY 7 X4 24 Y ARV RAEROFFEZBINT 258121, AL 7€y F2HVWET,
ZOHBE, I AFHEREADA T2 7 VLA T MZEFNTWARLTD, tp_basicsize 74—V K
FBMENHFELZERICONRITNER LRV EITHERLTLEE WV, KA VXY AL X054 X4 +D
VAT LTIE, BERORBECHENESINTVDE Z 2RI A, tp_dictoffset & -4 ICLRIT
IR H T A

BD tp_dictoffset BB, A YRR VATOEREDA 7y F2FET2IEIUATOISICLET:

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 B X tp_dictoffset AT =7 P SE D H XA,
ob_size FGA VARV ALOMHENET, HMEEZIR->TWVWEDIF. BREIFNELZHEET 2
DI ob_size D FZMS 7D TT, (ZOBEZEHTTITHOXERIF -7 DB THA; GHHIZ
_PyObject_GetDictPtr() 3o T NET, )

R
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ZDT7 4=V REYTEA FITHEREINETH, LTOHAIZHATLEZ WV, ¥ 77X FREZDA 71y
MEZA—=NTA RTEZEDRHYET; MoT, HT7 XA FTTEHEFEOA 7y "IREXA T IXRR
BGERHH T, HEDLI Ty MIWIT tp_dictoffset THMPBIETHRDT, ZDZ L IXRIEICIZR
52V TY,

class X CERESINSZINC __slots__ HEH% L, DOREXAL TOETITA ¥ AR Y AEEEFED
BROGE, HEDARY PEA VAR VAT =X LA 7Y MEEKRIGEMNL, ARy bOA TRy bR
tp_dictoffset WCRELET,

class X CERINLINC __slots__ ESVHIHE. ZOBUIHEX AL T2 5 tp_dictoffset Bk
LET,

(__dict__ EWHHARTIOAR Y Mo __slots__ EEIGEML TS, HfFrs)oMRIIBLAT, BIR
B 2T 3, ldni, ZAUIFER __weakref__ D XD ITEMENZ1ETTY, )

FI7#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 avDELVRT, A VAR AYBCEKEIE L E T,

ZOBBIE Y 2 RICBT S __dinit__ () XYV vy FIZWELET, __init__() 2k __init__() ZF
CHEFIA Y REZ V2 2ERTEZ T, £/, __init__ () ZHEMNCHL TS Y 2X 208D
TE%7,

B D> 712 F 23RO BHTT

int tp_init(PyObject *self, PyObject *args, PyObject *kwds);

_init__ Q) ZIEOCHITEROAES

self BIBUIFIHAL T 24 2 X Y A TT; args BE kwds 51803,
BLUOF—U—F5IETT,

tp_init BAEKD 7 4 —)L FH3 NULL TRWHE, @E OO T HIEDA v AR Y ZAERUITB W T,
BD tp_new BN A Y ARV RAZIBR LRI IHENE T, tp_new DTTOBDY 7 % 4 FTRVHID
REBRTIHBE. tp_init ZRLFFCHENTEA; tp_new BITTOBDY T XA TDA VARV A %RT
By BT RATD tp_dinit DFFECHINE T,

DL Z2i2id 0 &2, =7 —Kpidfstety bLT -1 ZIRLE T,
R

PTRAANEZDT 4 =V FEMAL ET,

TI7#ILE

For static types this field does not have a default.
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allocfunc PyTypeObject.tp_alloc
FTa Y DRL Y RT, A VAR ADXE ) HERBBEIRL 5,

B DS 72 F 2 3RDEBHTY

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

R

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a class

statement).
Tk

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
T arDRAVET, A VAR A ERBREIEL £ T,

B DS 72 F 2 ZRDEBHTT

PyObject *tp_new(PyTypeObject *subtype, PyObject *args, PyObject xkwds);

subtype BIBUIERT 247V =27 bDOREITT; args BL kwds 518UE, BIZEFEOCH S 2 OMES B
XUF—U— REIHTT, subtype 1 tp_new BBEFUHIT 2 IMH SR FE L THZ2LBEITHRNI LI
HELTL N Z20M0 (MEEETIRAV) F 724 7O bbH D £,

tp_new AR subtype->tp_alloc(subtype, nitems) ZFENH L TATY =7 DX T Y M T HELR
L. #IHHETHEONCRE e SN2 T 2T VWET, AL D#EDIELED L THRED LWL
X tp_dnit ANY FIRIZEELZ TR D THA, POEVWOHEHRZYE LTI, ZEREERTIIOIH
LIZ2T tp_new TITW., —F. EHEAREARTTIRIZ L AL OUMELE tp_init WCEITARETE,

Set the Py TPFLAGS_DISALLOW_INSTANTIATION flag to disallow creating instances of the type in
Python.

k-

BTRAFIZZDT7 4 =N FeMARLET, FlIFL LT, tp_base 2% NULL 2 &PyBaseObject_Type I
o TW\Wg IR TIERMALEEA.

F7A4ILE

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
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function.

freefunc PyTypeObject.tp_free
AT aVDRAYRT, A VARV ADA T RBBEREHRLE S, 72 F v ZUTO@ED TY:

void tp_free(void *self);

DT 2xF % L HEHO D 2 9HULFIE PyOvject_Free() T,
e

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a class

statement)
T7#II b

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, HR=I AL XhoRURH SN BEHRLET,

HR=TaLr72F, A7z beEIRLTROWHE S 2 2 58 NH D ET, @FIEZ, A7 =27 b
OBD tp_flags 7 4 —N K% FT, Py_TPFLAGS_HAVE GC 77 7Y v s 2fNZZFTHATT, L
L. 2B TIEEHNICAEVERINTA VAR AN B VRS NIZA Y ARX Y ZAREL > T
WT, BIICAEVIEREINZA VAR REETEFR A, 25 LEATIE, BBEERLRFER
D EEA; BBIZA YA Z Y ZAPENNATREDHZEICIE 1 2. EIFREEDHEICIE 0 R IR D FH A
SR TF ik

int tp_is_gc(PyObject *self);

(LD XS BBONE, WA T =7 FEAKTT, XE XA T PyType_Type &, D XY HERDERY
H B 7 XHIT 572D OB EERLTVET, )

o

YITRATIZDT 4 =V NEREKL £T,

T

This slot has no default. If this field is NULL, Py_TPFLAGS_HAVE_GC is used as the functional equivalent.

PyObject *PyTypeObject.tp_bases
BN 5725 BTN TT,
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This field should be set to NULL and treated as read-only. Python will fill it in when the type is

initialized.

For dynamically created classes, the Py_tp_bases slot can be used instead of the bases argument of

PyType_FromSpecWithBases (). The argument form is preferred.

Z4&: Multiple inheritance does not work well for statically defined types. If you set tp_bases to

a tuple, Python will not raise an error, but some slots will only be inherited from the first base.

-
ZDT7 4= FIFMERINEE A,

PyObject *PyTypeObject.tp_mro
BIEX A THEZEMLULEED Ao TVE XTI LTT, £EIEFZLETI2HAKD»SIEIU XD, object THK
b ET, XYy FIRFEIEF (Method Resolution Order) 12> Tl ATWE T,

This field should be set to NULL and treated as read-only. Python will fill it in when the type is

inttialized.
.
ZD7 4= RIFHEINFERTA; 74— FOEIE PyType_Ready () THEHEEFIEINFE T,

PyObject *PyTypeObject.tp_cache
REMD7 4 = F T, WHTOBHHEINET,

T
ZDT7 4=V FiIFMERINER A,

PyObject *PyTypeObject.tp_subclasses
P70 TANDH SRS/ 5 VA MTT, NETHHAT 22072 F0bDTT,

.
ZDT 4 =L RIFERE TR A,

PyObject *PyTypeObject.tp_weaklist
CORIATY =7 MIINT 2555056722 Y X P DFEIHTT,

A
ZDT 4 =L FIFMRIRER A,

destructor PyTypeObject.tp_del
DT 4= RIFEIEXNE LT, tp_finalize ZROVICFIHL T X W,
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unsigned int PyTypeObject.tp_version_tag

XY FFroviandAfryTy 72 LTEbNE T, WEHHZTDOH0BE TS,
kR

ZDT 4 =L RIFERENFEA,

destructor PyTypeObject.tp_finalize

FTalDRA Y RT, A VAZAOK TIHEREZRLE S, 27 2F v ZUTO®D T3

void tp_finalize(PyObject *self);

tp_finalize BDREINTVBIHE, A VARV AE T 74 FTARXTHL I, AVRTVEBZOH
B 1EMOHLET, AR—TaL 7R (204 YRR Y AN L ERSIRO—H712 - 72858) 4
7Yz POWEINZERICD ZOBBIIIFOHEINE T, 55055 TH, BRSHEBEL LS &
THRNIMUOHEN S ZEMPMRIEESNTWT, EEICA 7Y 27 PBIEFERIREBICH L K5I ET,

tp_finalize ZHEDHIMNREBEEETIRETED D FRA; o T, BMiTRVWT 74 F 574 EEL
WIEROFEPHRINE T

static void
local_finalize(PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current ezception, if any. */

PyErr_Fetch(&error_type, &error_value, &error_traceback);
VL I 4

/* Restore the saved exzception. */

PyErr_Restore(error_type, error_value, error_traceback);

F 72, Python DAHAR—=YavL 7> a ¥y Tk, tp_dealloc ZMFUHTORA 727 FEERLIZAL Y
F723TidR <, EED Python ALy FRHLAKRVEVWI QIZHBEFERLTIEW, (A7Y 7 23
BERSRO—HOHE, DALy ROTR=YaAL 7 aYCLoTHRRENTLES D LOLEE
A)o Python API {2 & ARUE. tp_dealloc MU T AL v RidZa -4 y2 7V &ay 7 (GIL:
Global Interpreter Lock) 21§32 DT, ZHIMETEDD $E A, LLADL, HIFREh LS L
TWEA 7227 b E2D C R CH+ FAT7VHRDA TSI =27 M ZHIBRT 2858, tp_dealloc %
MU TRAL Y FOA T 27 b REIRTZ2Z 8T, 7477V OREL TV 50 ORNTER LRV
IR EMTZRENDHD T,

kR

P TERALFZZDT7 4 — NV FEHEALE T,
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N—a v 3.4 Tl

N— a v 3.8 TEH: Before version 3.8 it was necessary to set the Py_TPFLAGS_HAVE_FINALIZE
flags bit in order for this field to be used. This is no longer required.

BE.:
THTY 2y N OB 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
ZDT7 4= RIFRLUTHAINERA,

N—=Tar 39 TEM: (ZO74 -V FE38PHLFEELTVET, 39 UETLIAMHATEEEA)

12.3.6 Static Types
Traditionally, types defined in C code are static, that is, a static PyType0Object structure is defined directly
in code and initialized using PyType_Ready ().
This results in types that are limited relative to types defined in Python:
« Static types are limited to one base, i.e. they cannot use multiple inheritance.

o Static type objects (but not necessarily their instances) are immutable. It is not possible to add or

modify the type object’s attributes from Python.

e Static type objects are shared across sub-interpreters, so they should not include any

subinterpreter-specific state.

Also, since PyTypeObject is only part of the Limited API as an opaque struct, any extension modules using

static types must be compiled for a specific Python minor version.

12.3.7 Heap Types

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. Heap types have the Py_TPFLAGS_ HEAPTYPE flag set.

This is done by filling a PyType_Spec structure and calling PyType_FromSpec(),
PyType_FromSpecWithBases (), or PyType_FromModuleAndSpec ().
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12.4 BEX T =0 MEER

type PyNumberMethods

C OMEMRIZEUER 70 b a2 EET 27D IEON L BBHANDORA VX2 R/ L TWE T, LTz
NENOBEEIE BUERL T O )L (number protocol) THERZ N TV SR ARIOBEB» HHMHEINE T,

UM 3SR 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;
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;

(Ko<= 1%i)
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(AIDR=I 5 DREE)

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

AR CHEHBEK: SHBRE. SRNTOART Y RFOREF v 7 LRFER ST, HEREE R 513
LRFAERD A (T BB ART VY FO—DEERLTOVEEDAL Y AX Y ATY). bLEZ
LN ART Y FITR L TREER S R ITIUR, ZIHEIE L =THBI%E Py_NotImplemented % iR &
RIFUER ST, Mo =2 Z o 7285E1E. NULL 23R U TNV ERGE LUl h £ A,

AW nb_reserved 74—V RIXHEIZ NULL TRITIUIHED ¥ A, LUAEE nb_long ¥ FRENTWT,
Python 3.0.1 THHIPEEINE L7,

binaryfunc PyNumberMethods.nb_add
binaryfunc PyNumberMethods.nb_subtract
binaryfunc PyNumberMethods.nb_multiply
binaryfunc PyNumberMethods.nb_remainder
binaryfunc PyNumberMethods.nb_divmod
ternaryfunc PyNumberMethods.nb_power
unaryfunc PyNumberMethods.nb_negative
unaryfunc PyNumberMethods.nb_positive
unaryfunc PyNumberMethods.nb_absolute
mquiry PyNumberMethods.nb_bool
unaryfunc PyNumberMethods.nb_invert
binaryfunc PyNumberMethods.nb_lshift
binaryfunc PyNumberMethods.nb_rshift
binaryfunc PyNumberMethods.nb_and
binaryfunc PyNumberMethods.nb_xor
binaryfunc PyNumberMethods.nb_or

unaryfunc PyNumberMethods.nb_int
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void *PyNumberMethods.nb_reserved

unaryfunc PyNumberMethods.nb_float

binaryfunc PyNumberMethods.nb_inplace_add
binaryfunc PyNumberMethods.nb_inplace_subtract
binaryfunc PyNumberMethods.nb_inplace_multiply
binaryfunc PyNumberMethods.nb_inplace_remainder
ternaryfunc PyNumberMethods.nb_inplace_power
binaryfunc PyNumberMethods.nb_inplace_lshift
binaryfunc PyNumberMethods.nb_inplace_rshift
binaryfunc PyNumberMethods.nb_inplace_and
binaryfunc PyNumberMethods.nb_inplace_xor
binaryfunc PyNumberMethods.nb_inplace_or
binaryfunc PyNumberMethods.nb_floor_divide
binaryfunc PyNumberMethods.nb_true_divide
binaryfunc PyNumberMethods.nb_inplace_floor_divide
binaryfunc PyNumberMethods.nb_inplace_true_divide
unaryfunc PyNumberMethods.nb_index

binaryfunc PyNumberMethods.nb_matrix_multiply

binaryfunc PyNumberMethods.nb_inplace_matrix_multiply

12.5 I 7A Tz MMEER

type PyMappingMethods
COMERE Yy TR T 0 b al eI 2 DI EOLN L BBEEAND R A Y X 2RFELTWET, T
3DDAUNERoTVET:

lenfunc PyMappingMethods.mp_length
Z DB PyMapping_Size() R PyObject_Size() PHRHAIN., ZRH RS 72 F ¥ 2HioT
WET, ATV 27 PHAERSNLERSZRLBZWEGEIX, 2OABy MINULL ISRESND I ehdHD
9,
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binaryfunc PyMappingMethods.mp_subscript
Z O B B E PyObject_GetItem() B Kk U PySequence_GetSlice() » & F| A X .
PySequence_GetSlice() YU 72 F ¥ ZFioTWVWET, ZDAB Y M PyMapping_Check() 25 1
IR ST DITIFRET, £ 5 TRIFNUL NULL OEERDH D £3,

objobjargproc PyMappingMethods.mp_ass_subscript
Z @O B ¥ & PyObject_SetItem(). PyObject_DelItem(). PyObject_SetSlice() ¥ Xk U
PyObject_DelSlice() % & FIfl X L £ J, PyObject_SetItem() Y MU A F v 2 Fb T T
2, v I NULL 2% E L CEROHIFRDTEE T, ZDR1y bH NULL OHFHIE, TOF TV 27 M7
47 LORALHIFRZ R - LEE A

12.6 >—7YRF T 10 MMEER

type PySequenceMethods
OSBRI — 7 v 2T 1 b AV e RS 57Dl BIBEAD R A Y X2 REL TV E T,

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_ <tem and the sq_ass_iten slots.

binaryfunc PySequenceMethods.sq_concat
Z OBEUE PySequence_Concat () THIHEN, ALY 72 F xZ2RoTWVWET, £/ + HEFTH,
nb_add A1y M X B BEMEZH L RICHHA ST,

ssizeargfunc PySequenceMethods.sq_repeat
Z DBBUL PySequence_Repeat() THIFEN, MU AF v 2FHoTWVWET, Fio, x HETDH,
nb_multiply ARy MIX2BUERFEZH LD ICHHSNET,

ssizeargfunc PySequenceMethods.sq_item
This function is used by PySequence_GetItem() and has the same signature. It is also used by
PyObject_GetItem(), after trying the subscription via the mp_subscript slot. This slot must be
filled for the PySequence_Check () function to return 1, it can be NULL otherwise.

BDA YTy 7 ZERD IS INET: sq_length Ay MDA THIUE, ZREMEIHL
TY—T VADEIPOLIEDA VT vy 7 ARFHEL., sq_item I L 3, sq_length 25 NULL DFAIE.
ATy 7 ARZOEE ZOBBICEINE T,

ssizeobjargproc PySequenceMethods.sq_ass_item
This function is used by PySequence_SetItem() and has the same signature. It is also used by
PyObject_SetItem() and PyObject_DelItem(), after trying the item assignment and deletion via the
mp_ass_subscript slot. This slot may be left to NULL if the object does not support item assignment

and deletion.

objobiproc PySequenceMethods.sq_contains
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Z OBEUT PySequence_Contains () HAHEI N, ML 72 F v 2FHFoTVET, TDRAB Y MI
NULL DEEHNH D, % DIF PySequence_Contains() I Y INIR v F T34 7027 v 2RO 3
FTy—r 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 aug-

mented assignment +=, after trying numeric in-place addition via the nb_inplace_add slot.

ssizeargfunc PySequenceMethods.sq_inplace_repeat
This function is used by PySequence_InPlaceRepeat() and has the same signature. It
should modify its first operand, and return it. This slot may be left to NULL, in this case
PySequence_InPlaceRepeat () will fall back to PySequence_Repeat (). It is also used by the aug-
mented assignment *=, after trying numeric in-place multiplication via the nb_inplace_multiply

slot.

12.7 Ny T 74T x 0 MEERK (buffer object structure)

type PyBufferProcs
Z OFGERIT buffer 7O R DERT ZEBEANDRA VX ERFLTVET, £O7m band, =
JAR—R—=F T =7 "IN LT, ZONET—E %2222 -4 727 PCETPEERL
£75,

getbufferproc PyBuf ferProcs.bf_getbuffer
OB 7 AF v T OED TY:

int (PyObject *exporter, Py_buffer *view, int flags);

flags THREZ NI FIET view ZHEDTUZLWVE WD exporter (T RERZMWHELET, X7 v 7 (3)
ZEROT, ZOBBOEETIEILUTORT v F2ITHORIFUIRD $EA:

(1) VZZRAMDERT 2R L FT. @R LBV EE, PyExc_BufferError %% L. view->obj
IZ NULL Z8%EL -1 ZIRL £73,

(2) EoRENFT 4 —L REHEDET,

(3) =7 RAKR— b LEBE T oWNEAY 224 27V X P LET,
(4) view->obj IT exporter ZFE L. view->obj A 27 UX Y FLET,
(5) 0 BEL £F.

exporter Ny 77 T ONA XDF 24 VY —D—ETHIUL, 2O00FERFANEHTE T3
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e HIJRAR=F: V)V —DREENIIAR—-IEINEA T2 b LTIRAHFHF V., BEAANDH LW
Z% view->obj Nty FLET,

e VXAV b Ny Z7HRKBVY)—DL— AT MV EAL I FENET, 2T,
view->obj N — ATV 2 bAOHF LWBRICKED £5,

view DERID 7 1+ —n Fid Ny 7 71EER OFITHHZINTED, =7 AR - FHREDERICH L &
SHB LIRTFIURL BT Hh ORI, Ny T 7ERDEZAT OHICH Y £,

Py_buffer EROFNHLZBML TV IR TOREVFIZI/AR-XIEL, avya—<hPnikik?
EFTHMTRLTIERD £ A, format . shape . strides . suboffsets. internal I¥A¥ > a2 —=<
o EEAt LEHTT,

PyBuffer FillInfo() ¥, & TOV I T A MXA TEIELLTS BT, Bl A b Nw 7 7 2 RBT 5
i T e R L £ 97,

PyObject_GetBuffer(D . COBBEIy F52arya—<MA}DA VX -7 2 —ATT,

releasebufferproc PyBufferProcs.bf_releasebuffer
CORHDY 74 F v ZEL T 0@ T

void (PyObject *exporter, Py_buffer *view);

Ny 770V —RAZMRTL2ERZUELES, DLHARTILEDDH LV Y —ANRLKWVIEHA.,
PyBufferProcs.bf_releasebuffer I NULL ICL THMOVWERA, £33 TRVEHEAIZ., ZOBEKD
EHERY 72 524803, IT DER OMITFNE (optional step) ZITWVWE T

(1) =7 RAR— P LEEBZRFT2NEA Y 22T 7V X FLET,
(2) AT &0 DHEE. view ZHEMNIT SN2 TOXEY ZEHRLET,

IV AR=REF, Ny 7 7BEEDV Y —REEHLUHT 272012 internal 7 4 —)b FZ2FbFU
DEVA, TO74—NLKZ, arya—<PB view 5IELTHIIFILONYy 770ab—%ELTWV
5THA AW, BOOHRWI eBRIEEINTVET,

Z OB, view->0bj T VXY PLTREWITERA. BER S ZNUL PyBuffer Release() TH
BT ONn 23206 TF (ZOARNEIZROERZY C OICHEHATT),

PyBuffer_Release() &, ZOMK%E I v 73520y a—<AIDA YR —T7 2 —RA T,
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12.8 async 77 7 MBEK

N—a v 3.5 Tl

type PyAsyncMethods
Z DREERIE awaitable A 7Y =27 ™ & asynchronous iterator & 7Y = 7 b R FEEET 2 DITHE IR BIEL
ANDRA VY RERFELTOVET,

UM I3RS DER TS :

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

CORBDY 73 F x ZUTO@EH TF:

PyObject *am_await(PyObject *self);

BENZATY 27 E A4T7L—F TRINERDERA, 2FEDZDATI =227 P LT
PyIter_ Check() 3 1 BRI RIFAUIRD FHVA,

FTY =7 WD awaitable TRWE, ZDAT Yy F% NULL IZEREL E 7,

unaryfunc PyAsyncMethods.am_aiter

OO IAF ¥ LT OHED T

PyObject *am_aiter(PyObject #*self);

asynchronous iterator * 7Y =7 PRSI RIFIUIRD A, FHLWVWIZ LI __anext__() ZBRL
{EEW,

F 7Y 27 MOIERIBARIEAIEED T a b a L BEEL TV ARWES, ZOABy M NULL IKREL T,

unaryfunc PyAsyncMethods.am_anext

OO A F P LT OED T

PyObject *am_anext(PyObject *self);

awaitable A 7Y =7 P EBRIBRITNIZD FH A, FLWIZ LI __anext__ () ZBRLTLEEI WV, Z
DAy MINULL KEREZINTVWE I HDET,

sendfunc PyAsyncMethods.am_send
ZOBBDY T A F 2 I TN T3
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PySendResult am_send(PyObject *self, PyObject *arg, PyObject **result);

See PyIter_Send() for details. This slot may be set to NULL.

N— a ¥ 3.10 TEN.

12.9 Slot Type typedefs

typedef PyObject *(*allocfunc)(PyTypeObject *cls, Py ssize ¢ nitems)

Part of the Stable ABL. Z OBIEDHINZ, X EVHERZ X EVHIHULL O 0BT 2 28 2HD ET, 20
BENX, 4 Y REZAHONIERY A4 X, 7o 4 A2 b, ¥ L 300HHEA X4, ob_refcent
% 112, ob_type M5 [HL (type argument) ity F LAZXEY 7By JADKRA VX BRI QIR &
BAo BID tp_itemsize WEYRTRWIEE, A7V =22 bD ob_size 7 4 —J/L KX nitems WZHIHHL X
N, HERINZXAEY 7Ry JOEXIX tp_basicsize + nitems*tp_itemsize % sizeof (void*) D
BEEOCYID BT 7E1272 5133 CF; 2N DIGE. nitems DEIZEDNT. XEV 7nYy 7ORIIE
tp_basicsize IR 5133 TT,

OB TIEMMOWDE 4 YRR ZFHUE B IT-oTER D T8 A, BIDOXEVE DU TITSBHIT-T
WD ERA, 20 LD BIUIIX tp_new TITHODNBERNETT,

typedef void (*destructor)(PyObject™)
Part of the Stable ABI.

typedef void (*freefunc)(void*)
tp_free ZBIRL T LIV,

typedef PyObject *(*newfunc)(PyObject™, PyObject®, PyObject™)
Part of the Stable ABL. tp_new B L TL XV,

typedef int (*initproc)(PyObject™, PyObject®, PyObject™)
Part of the Stable ABL. tp_init 2SR L T W,

typedef PyObject *(*reprfunc)(PyObject™)
Part of the Stable ABL. tp_repr 2B L TL X W,

typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
Part of the Stable ABL. 7Y =2 OEHEOEEERLE T,

typedef int (*setattrfunc)(PyObject *self, char *attr, PyObject *value)
Part of the Stable ABL. A 7Y =7 +OEMEICEZREL 3. BEZHIBRS 21213, value () 5180
NULL ZEEL 95

typedef PyObject *(*getattrofunc)(PyObject *self, PyObject *attr)
Part of the Stable ABL. 7Y =2 DBEBHEOEEZERL T,
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tp_getattro ZBML T E W,

typedef int (*setattrofunc)(PyObject *self, PyObject *attr, PyObject *value)
Part of the Stable ABL. 7Y =27 FDEMHICEZREL £3. BEZHIBRS 21213, value (%) 581
NULL Z&EL £ T,

tp_setattro ZBML T E W,

typedef PyObject *(*descrgetfunc)(PyObject®, PyObject™, PyObject™)
Part of the Stable ABL. tp_descr_get ZZLTLEE W,

typedef int (*descrsetfunc)(PyObject®, PyObject*, PyObject®)
Part of the Stable ABL. tp_descr_set ZZLTL X W,

typedef Py hash t (*hashfunc)(PyObject™)
Part of the Stable ABIL. tp_hash 2L TLFE W,

typedef PyObject *(*richempfunc)(PyObject®, PyObject™, int)
Part of the Stable ABL. tp_richcompare ZBHRL TL 2 & W,

typedef PyObject *(*getiterfunc)(PyObject™®)
Part of the Stable ABL. tp_iter 2B LT X W,

typedef PyObject *(*iternextfunc)(PyObject™)
Part of the Stable ABI. tp_iternext 2B L TL X W,

typedef Py ssize t (*lenfunc)(PyObject™)
Part of the Stable ABI.

typedef int (*getbufferproc)(PyObject™, Py buffer*, int)
typedef void (*releasebufferproc)(PyObject*, Py buffer™)

typedef PyObject *(*unaryfunc)(PyObject*)
Part of the Stable ABI.

typedef PyObject *(*binaryfunc)(PyObject®, PyObject*)
Part of the Stable ABI.

typedef PySendResult (*sendfunc)(PyObject™, PyObject*, PyObject™*)
am_send ZZHLTLZE W0,

typedef PyObject *(*ternaryfunc)(PyObject*, PyObject*, PyObject*)
Part of the Stable ABI.

typedef PyObject *(*ssizeargfunc)(PyObject*, Py _ssize_t)
Part of the Stable ABI.
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typedef int (*ssizeobjargproc)(PyObject*, Py ssize t, PyObject™)
Part of the Stable ABI.

typedef int (*objobjproc)(PyObject®, PyObject™)
Part of the Stable ABI.

typedef int (*fobjobjargproc)(PyObject®, PyObject*, PyObject™)
Part of the Stable ABI.

12.10 fERAH

Z 2T Python OBERDEHELHIZ WL DDBFET, T o OBNIED 7 7h3858 3 2 Hod iy 2 F FF 2
BATVET, WSODDFITIE MY v F—Ra—F—Fr —ZAZFEHLTVET, &b Z L OARERNRIER.
Fa— U TADBRKERS, defining-new-types % new-types-topics ZZH L T X\,

A basic static type:

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, O0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_new = myobj_new,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

};

IO AERYALLTERHWEEWa— F% (B2 CPython D a— RR—ZAHT) B2 e3H20dL0E
FA:

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, O)

"mymod.MyObject", /* tp_name */

sizeof (MyObject), /* tp_basicsize */

0, /¥ tp_itemsize */
(destructor)myobj_dealloc, /* tp_dealloc */

0, /* tp_vectorcall_offset */
0, /* tp_getattr */

0, /* tp_setattr */

0, /* tp_as_async */
(reprfunc)myobj_repr, /* tp_repr */

(RDR=I12HiL)
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(AIDR=I 5 DREE)

\
*

tp_as_number */

S
X

tp_as_sequence */

S
X

tp_as_mapping */
tp_hash */
tp_call */
tp_str */
tp_getattro */
tp_setattro */
tp_as_buffer */
tp_flags */
PyDoc_STR("My objects"), /* tp_doc */

tp_traverse */

N
*

O O O O O © O © O O
NN NN
x*O% X % %

S
*

NN
* %

tp_clear */

S
*

tp_richcompare */
tp_weaklistoffset */
tp_iter */

NN N
N AR

tp_iternext */
tp_methods */

tp_members */

NN
* %

tp_getset */
tp_base */
tp_dict */
tp_descr_get */

NN N
* %X % %

tp_descr_set */
tp_dictoffset */
tp_init */
tp_alloc */
myobj_new, /* tp_new */

S
*

O O O O O O O O O O O O O O O O
NS S
* *

N
*

}s

GBI A VARV AFE, Ny v akY K- T REL

typedef struct {
PyObject_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,

TKDR=1Z%E <)
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HIDR— % 5D E)

.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,
I

A str subclass that cannot be subclassed and cannot be called to create instances (e.g.

factory func) using Py_TPFLAGS_DISALLOW_INSTANTIATION flag:

uses a separate

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_DISALLOW_INSTANTIATION,
.tp_repr = (reprfunc)myobj_repr,

};

The simplest static type with fixed-length instances:

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",

I

The simplest static type with variable-length instances:

typedef struct {
PyObject_VAR_HEAD
const char *datal[1];
} MyObject;

(RDR=212#i<)

12.10. fERA
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(AIDR=I 25 DfE X))

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof(MyObject) - sizeof (char *),
.tp_itemsize = sizeof(char *),

};

12.11 BREBBAR—-2OL I a Y R—-FT3

Python DMERZBE LI R—Y DMt aL 7 aye2HR—- b33 ot 7Y =7 Mats3 7 ar
TF (MDA T2 MIMDaA YT FIEARET) L REA T MUK BV R — FBRETT, o
AT 27 MIHTEZRELELLRVA T =27 Mo, (BUERLXXFAD X S572) 7 b 4% (atomic type) ~D
SIRPIIERLET S L5 RTTIE, AR—YalLryaYIBLTRAlZA E Wo 729K — b 2RIk 2 0B
HYFEA,

ayFFREESZIE, AT 27 VD tp_flags 74—V RIZ Py_TPFLAGS_HAVE_GC 7 73> TED,
tp_traverse NY R IT DEERREM LR ITNIIRD XA, EETERDA YRRV APEERRER G EIX.
tp_clear OFEHEBBHLRITNIRD T A

Py_TPFLAGS_HAVE_GC
D77 7% 2y PLIEROF T 27 M, ZOENSERARZRANGEES L RITEIR D A, RO
b, TO75 7%y NLEOA T 27 v ay s b ATV L ET,

ayFFHOary A7 7 ZFLUTOZODHANGES LUz b 28 A:

1. A7Y 227 bDAEVIZE PyObject_GC_New() F/=1& PyObject_GC NewVar() THERLZZIFIUERD F
A

2 MDA YT FANDBRBPAZDD LAY 4 =L FRE2THHLEIhL, T
PyObject_GC_Track() ZPNH S RITHIZRD £8 A,

FfIC, A 7227 bDOXE ) BHEKS LT D= SORANEE LT udh T8 A:

1. fioary7FE2BRLTVWE 7 4 —V R EEA{LT 2011, PyObject_GC_ UnTrack() ZFEUHI X 2T
72D 8 A

2. A7V 27 FDRXEVIX PyObject_GC Del () TR LTI THA,

34

&: 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
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PyType_FromSpecWithBases () or PyType_FromSpec() the interpreter will automatically popu-
late the tp_flags, tp_traverse and tp_clear fields if the type inherits from a class that imple-
ments the garbage collector protocol and the child class does not include the Py_TPFLAGS_HAVE_GC
flag.

TYPE *Py0Object_GC_New(TYPE, PyTypeObject *type)
PyObject_New() Wl TWETH, Py TPFLAGS_HAVE_GC Dty b &NaYy 7 FA 7Y =7 VAT,

TYPE *PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py ssize t size)
PyObject_NewVar() WL TWE A, Py_TPFLAGS HAVE GC Dt v hEN/lzavs7F++ 7Y =7 A
T,

TYPE *PyObject_GC_Resize(TYPE, PyVarObject *op, Py_ssize_t newsize)
PyObject_NewVar() DML T2 7 FOXEV RV A XLET, VIA XENEF TV =7 b
BLET, KT 2L NULL ZIBLE T, op laL 7 RITBHEINTOTIERD R A,

void PyObject_GC_Track (PyObject *op)
Part of the Stable ABL. # 7Yz b op &, AL 7RIk oTEIENEAT TV =7 FOEEITEML
9, a7 ZEMEH OPRFETELRVOT, BHINATVEIHEIEA 7Y =7 MIELWIRETWAR
FHUIR D TR A, tp_traverse DXRERIZETD T 4 =V FHBELWIREIZR > TF LT, 20T
Fary R 77 2OREMET, HOHITRETT,

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)
Part of the Stable ABI since version 3.9. 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 TBE.

int PyObject_GC_IsFinalized (PyObject *op)
Part of the Stable ABI since version 3.9. 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— a ¥ 3.9 TEM.

void PyObject_GC_Del (void *op)
Part of the Stable ABI. PyObject_GC_New() X PyObject_GC_NewVar() %o THEFINZZXEY %
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L £97

void PyObject_GC_UnTrack(void *op)
Part of the Stable ABL. # 7Yz 27 b op &, AL 7RIk oTEHESNE T TV =7 P DEED HERE
LET, 20X 7V x7 MINLT PyObject_GC Track() ZEEMUIHL T, BfEN 24+ 7Y =7 b
DEBICRT I BAJRET T, tp_traverse NY RIDWRL L 2Z 7 4 —L RHBIEL L BWIREEIZ 2 5 i
W2, Frar—2& (tp_dealloc NV FZ) E3AT7Y =27 MIHLT, ZOBBEFOHITETT,

N—Yar 3.8 TEH: PylObject_GC_TRACK() ¥27 1 ¥ _PyObject_GC_UNTRACK() ~ 2 mix/nfi C API %
BAXNhE L,

tp_traverse NY R IIIZ DD T X —XEZITWMD £73:

typedef int (*visitproc)(PyObject *object, void *arg)
Part of the Stable ABL. tp_traverse N¥ FZ I I 5 LY X —FE (visitor function) OBITE, Z
DOBEEE, BRI B2ATI 27 b% object £ LT, tp_traverse N> KT D 3 5|18% arg ¥ L TR
L E 3, Python Da7i3nWL o200 X —FBHZ{H-T, 2R LBERZE M T 24T
FELET, 2—FDPEHBOLDICL Y X -2 H I LEPH T 2283V TL & 9,

tp_traverse NY FZIIROEZFF - TWRIFIUIZR D FEA:

typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)
Part of the Stable ABL. Y 7F4 73227 FDO7dHD b I =P LB (traversal function) T, &
TR, self WEHBEA->TWAELA TV 27 MU T visit BERCHIRFERD EFRA, ZOL
B, visit NDRNTRXRFAVTFIIA>TWEREL TPz b, TONY RIIZEINT arg DIETT,
visit BRUE NULL 479 =27 b 2580 L TR LTI D £/ A, visit BIEE 0 OEZERTHE,
Io—PHEL, REVEZZOEERTIIICLATNEIRD EEA,

tp_traverse NY F 7 ZERICE L 72DIZ, Py_VISITO) =7 upitEhTnES, Zo~=ruazffis oI
1Z. tp_traverse DEEAHMODFIBUIZ., —XFHEDT visit £ arg TRIFIUIRD FHA:

void Py_VISIT(PyObject *0)
0 73 NULL TZIFAUE, o ¥ arg ZFIEITL T visit a—NA Ny ZEZFEOH LT, visit DX O TRWEE
BULEGE, ZOEZERLES, 2oxruazffid b, tp_traverse Ny FIEFRD X5 DET:

static int
my_traverse(Noddy *self, visitproc visit, void *arg)
{

Py_VISIT(self->foo0);

Py_VISIT(self->bar);

return O;

tp_clear NY F I dnquiry BITH 20, A7 =7 bHAZE (immutable) AL NULL THRIFAUIRD
FH A,
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typedef int (*inquiry)(PyObject *self)
Part of the Stable ABL. fEERSRBREERL T2 BIILESHHEEHMELE T, £EAARELRAL 7D 2
7 VATERSRZERER T2 R LTRVDT, ZOBBZERT ILEEIDD FEA, TDAY Y
FERMOHLAZBETHA 7Y 27 MIBENREETRINERLRVOTERL T LI (BRI LT
Py_DECREF() ZMERZFICLARVWTL W), AR=YalL s &, A7 7 bDERSBERRL T
W5 IR LABRICZOXY y FRIFOHL 3,

12.11.1 Controlling the Garbage Collector State

The C-API provides the following functions for controlling garbage collection runs.

Py ssize_t PyGC_Collect (void)
Part of the Stable ABI. Perform a full garbage collection, if the garbage collector is enabled. (Note

that gc.collect () runs it unconditionally.)

Returns the number of collected + unreachable objects which cannot be collected. If the garbage
collector is disabled or already collecting, returns 0 immediately. Errors during garbage collection are

passed to sys.unraisablehook. This function does not raise exceptions.

int PyGC_Enable (void)
Part of the Stable ABI since version 3.10. Enable the garbage collector: similar to gc.enable().

Returns the previous state, 0 for disabled and 1 for enabled.
N— a3 ¥ 3.10 TEM.

int PyGC_Disable (void)
Part of the Stable ABI since version 3.10. Disable the garbage collector: similar to gc.disable().

Returns the previous state, 0 for disabled and 1 for enabled.
N—a > 3.10 TEM.

int PyGC_IsEnabled (void)
Part of the Stable ABI since version 3.10. Query the state of the garbage collector: similar to
gc.isenabled(). Returns the current state, 0 for disabled and 1 for enabled.

N— g r 3.10 TEM.
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CPython exposes its version number in the following macros. Note that these correspond to the version code

is built with, not necessarily the version used at run time.

See C' API DEEM for a discussion of API and ABI stability across versions.

PY_MAJOR_VERSION

The 3 in 3.4.1a2.

PY_MINOR_VERSION

The 4 in 3.4.1a2.

PY_MICRO_VERSION

The 1 in 3.4.1a2.

PY_RELEASE_LEVEL

The a in 3.4.1a2. This can be 0xA for alpha, 0xB for beta, 0xC for release candidate or OxF for final.

PY_RELEASE_SERIAL

The 2 in 3.4.1a2. Zero for final releases.

PY_VERSION_HEX

The Python version number encoded in a single integer.

The underlying version information can be found by treating it as a 32 bit number in the following

manner:
bytes | Ewv k (EwIIVFaT7oF—4) | Bk Value for 3.4.1a2
1 1-8 PY_MAJOR_VERSION 0x03
2 9-16 PY_MINOR_VERSION 0x04
3 17-24 PY_MICRO_VERSION 0x01
4 25-28 PY_RELEASE_LEVEL OxA
29-32 PY_RELEASE_SERIAL | 0x2
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Thus 3.4.1a2 is hexversion 0x030401a2 and 3.10.0 is hexversion 0x030a00£0.

Zhep~<2uld Include/patchlevel.h TERENTVE T,

372 % 13 Z APl £ ABl ONN—> 3 =>4


https://github.com/python/cpython/tree/3.10/Include/patchlevel.h

1%

>>>

2to3

AVRIIT 4Tz NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

RDHDDVEZHLNFT:

o AVERIITATVINMEZBVWT, ATV IEINTza—FTay s, MET2EHDRXY]D XFOM
ChfggN. AEan, HFEN. == A/ oA, 731 -2 -z, a— R2ANT3BICERREh
577 %)L @ Python 70> 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®a— F#% Python 3.x D3 — NIZE#]T Y — L TT, V—Ra— Rzt L TZ DR
ZE (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HkDOY —n e LTHR 2 A2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBMML T E W,

abstract base class (IRELES 7 R) MREIE S T R duck-lyping EHTET % b DT, hasattr() R DI

DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HAEICA VX —T = —
AR ERTD2HERRERML 3, ABC 3R (virtual) ¥ 727 7 2A2BALET, IR 7 A0 5
AL EBAD, ZNTH isinstance() X issubclass() WKERHENET; abc TV 2 — LD FFa
XY P EBRLUTLZE W, Python 123, ZL DflAAA ABC 2RI A TWE T, DX,
(collections.abc EY 2 —/LT) 77— XHi&, (numbers £ 2 —LTC) #, (io EY 22—/ T) A VU —
2. (importlib.abc EY 2 —LT) 4 Y R—=1+ 774 Y EZRIB =X —T7F, abc EYV 2 —LZHHLT
HMED ABC Z1ERTZ £3,

annotation (7 ./ 7—YaY) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicKD

type hint £ L THEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH 7 7A@ B
7 T=YavidEnEhEeY a2, 7R, BBD __annotations__ FHEMICRREATVE T,

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this function-

ality. Also see annotations-howto for best practices on working with annotations.
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B8 (argument) (3180 BIECEIEU IS BAC, BI ($7213 XV v F) CHEFETT. HE00 2 /s b

asynchronous context manager (JEFIfAa>7F X b~ —T %)

M

o F—TU—F5|E: BB LOBRIZE I BORNCHEMNF 2DV D (fl: name=) o, ** IZHilF 7= &F
HEoHofEr LTEINZSE, XX, XD complex() DIMEUFHLTIE, 3 & 5 % —V— F5[HK
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o MUESIH: F—U— F5IBUND5IEL, MESIBIZFIEY XA FOTHICEL T TE, T2+ 1ITHIF
7z iterable DBEZREL LTEIT BN TEET, HlZIX ROFITIE 3 & 5 1ZMAHMAESIETT:

complex(3, 5)
complex(*(3, 5))

HEIBUIBEBOERICBWTHRI EDO 0 — AL EBRBICE Y Y TonE T, b Y TETIHANIOWTIX
calls BB LT EE WV, YV Xy 7 RAZBWTHFIBERT-DIHoWBEREMHS Z e HKE T,
Ml X S fEE e — A AAEBICEI D B ToNE T,

®51% . FAQ @ E518 K5 IEDEBNNXAITTH? . PEP 362 2SR L TL7ZE W,

__aenter__() & __aexit__ () XY v %
EFET DT LT async with XNORGEZEH T 24727 T3, PEP 492 TEAIhE L7,

asynchronous generator (JE[IHAY = & L — &) asynchronous generator iterator %R 3B TT, async def

TERINTzar—F VBRI TWE T, yield REFHOLTELD ¥, yield it async for
N—TTHATEZ2EOM I EERT 2DIHHINET,

WENIIEFEAY = 2L — ZBIBERR L £ 32, RiCk-> T EABS XL —21TL—&2 2378546
DHYET, BRSNLERPH L2 THRWEGE, B EenEiEe AL £,

JEMIY = 2L — X BEICIE, async for XX async with X2 TR await RdbH2 I HHD
ESEa

asynchronous generator iterator (JERIHAY = 2L —& 4 7L — &) asynchronous generator B THEKEN 3

F7Y 22 FTT,

ZAUE, __anext__() XV v FEMHo TIERH N7z L =12 awaitable 7Y = 7 b %®IRT asynchronous

iterator T3 o Z D awaitable 7Y =27 NI, XD yield NE TOIEFMIY = 1+ L — KB O AL E
TLES,

yield 12K %7K, ZDHMETOEITRE (v — I VZEHE RERED try ) WHE—FFih S %
¥, __anext__() TRENMD awaitable 12Xk > T A TR L =21 T L—42 BEBRICHB I
o &, Rl LFERTEERE L3, PEP 492 BX U PEP 525 28 L T EX W,
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asynchronous iterable (JEFEIIA A 7 Z 7)) async for XOFTHEHTES2 A7 =27 T3, BHHOD
__aiter__() XYV v Fd 5 asynchronous iterator R I IFIUI D £H A, PEP 492 T#EA X
NEL%

asynchronous iterator (FEMMIA 7L — &) __aiter__() & __anext__() XYV v FERELLATY
=27 MT9, __anext__ & awaitable X 7Y =27 P ZRIKRIFTNIEKR D £H A, async for &
StopAsyncIteration ISV 2k 3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v K2HRT awaitable
ZRIRLE T, PEP 492 TEHAIIE L7,

B A value associated with an object which is usually referenced by name using dotted expressions. For

example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers,
for example using setattr (), if the object allows it. Such an attribute will not be accessible using a

dotted expression, and would instead need to be retrieved with getattr().

awaitable (f#f%F]EE) await N CHHT 2 Z e KR E2 AT 27 M TF, coroutine B, __await__() XAV v
RBHZ2F 7227 b TT, PEP 492 2SR L TLEX W,

BDFL AR =K EMIEE (Benevolent Dictator For Life) OB T3, Python OfE#E. Guido van Rossum @
2T,

binary file (N4 FV 7 7 AN byles-like ZTP LI b OHRAAABIVEZRAANTES J7AILFTox
Ik TS, X FVT7A0DHNE N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 £ 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TY,

str A7V FDFHAEEIVTEDZ 77 AT TV 27 MTOWTIL, text file BB L TLZE W,

borrowed reference In Python’s C API, a borrowed reference is a reference to an object, where the code
using the object does not own the reference. It becomes a dangling pointer if the object is destroyed.

For example, a garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong reference
in-place, except when the object cannot be destroyed before the last usage of the borrowed reference.

The Py_NewRef () function can be used to create a new strong reference.

bytes-like object /\v 7 770 kIl (buffer Protocol) %K —1+ L TWT, C FFEDEKT &L 7% con-
tiguous Ny 7 7 —ZREATEER L 7Y = 7 b, bytes, bytearray, array.array . % { O—R
memoryview & 7Y =7 M ZAUCH =D 5, bytes-like A7V =7 ME, T—XEM. ATV T A
ANDERIE. Y7y FERREHLERERYE. XM FV T =R Z2ERTE20AVWARBEFICHHET 5 28T
EES

BODPDRETEINAF VT —RE2EEHT 2R0EDRDHD ET, ZOREDOFF a2 XY PTIREL "HAHS
AREZR bytes-like A 7Y =7 P ICERLTWE T, ZHEARRANY 7 7 —F 7Y =27 MZId, bytearray
¥ bytearray ® memoryview REMVZFENE T, T/, MMOEODLDMETIIALELRATY =27 FPHOA
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AFVTFT=& (" HAH LHEHD bytes-like 7 727 1) ZRHELEF, Z£4UTIE bytes & bytes D
memoryview ¥ 7Y =7 FEENE T,

bytecode (XA k22— K) Python ®Y —2Za— K&, Python 712 Z 4® CPython 4 ¥ & 7V X DWNEEEREL
THBEAL FA— FALTVALLENET, A4 Fa—Fi .pyc 77 ALF vy Y23, WLT 7
ANVH_ERHIRETENZ L 2R IDERIRDET (VY—Ra—=F2oNS, Fa—FAOFEDa >384
MIEGEXNET), 20 " FEE (intermediate language)” 1&. &4 D XA+ 2 — RIS % HE0KGEE
ZFEITTH RETDY TEFETLI0WAET, HERFRELE LT, N Fa— FNiE#RZ 2% Python A~
S UMITENET 2 Z 2%, Python VUV =AM TEETH S Z L3RI TOERA,

NA Pa—Foms—Eid dis ES2a—L ZHHET,

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with

the following syntax:

callable(argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__() method is also a callable.
callback (=N 2) RO D ZREETHEITIN S 2DI5 8 LTHEXH 3B

ISR (VIR) A—HF—ERA TV =2 VEMERT 27007 FL— T, 77 RAERILE, 2075
ADA VAR ALDEEET XY Y ROEREEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALARLT (0FD, JI7RADA VAR YA ETERL
W) BEINSE I ZHNE LTWAREKTT,

coercion (B R UAEID 2 518 E S HEORTIITObN S, HEEDA ¥ 2K Y ZADFORIANDREERDZE
T3, BIZIX, int(3.15) FTFEVNBURB 2 BEE 3 I L $£9, Lo L 3+4.5 Tld, #5183 RH
g h (—O3BEL — o3 EE/NBURE). A% 3 2 H1CF CRICE#T 22 Ud TypeError 543
BFongd, Mllsr oz, TRTOGIIE. 728 AR TH->TH, HIZ 3+4.5 Tid& L
float(3)+4.5 W5 k3512, a2 o< —pF UCRICERIL L ZTEWT ER A,

complex number (HZEH) K<HIGN TV EIEBRENIRL D DT, IRTOBUIET L BHOME LTRS
NFET, BEIIEBHENM (-1 OFAR) TEBZHI 20T, — RIS TIE 1 e FrH, THTIE j
LEINET, Python 3ERBUCHAAATHIGL., BEOKGLZM > TWET, BEIIKREIZ j 20
FTEEE T, HRIF 3+1) TT, math Y 2 — LOEHEBIRZFI T 2121E, cnath 2V ET, #HHE
BOMHED 2D SEZBFOMET T, KEEZEC 2T, IHIFHEVRZEHRLTLE>TIWT
L9,

context manager (2AY7F ALY —Y %) __enter__() & __exit__() XV v FEERT S I LT with X
NOBREZEMTA2A 727 FTF, PEP 343 2L TL7Z& W,

context variable (Y7 FZX MER) a7 F X MKFL TEREEROEL, I, D 2EROMEHIE %
DEITAL Y FTELEDB{ZAL Yy FR=HVZAPL=IJRBTVET, L2rLary7FR MERTE. 1
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DDETAL Y FIZW 22D aYTFAMpHHE., av 73X NEROF R HRTNHZIEFEE &4 2 27
DEBDBIY T, contextvars ML TL XV,

contiguous  (B%E. Hit) Nv 7 7 IS CHEHT 7213 Fortran it TH 2552, £D Ny 7 7 38k L
TWBEAREET, LuXe Ay 7 713 C #ftTH D Fortran HHTT, —XTOESITIE. ZDHEE
EHTXEY ETBHET 2 XS REEBESN, RFAELR20BE M T EF TR E T, 2RO
C-ERLRBLATIZ. XEY 7 FLRIEIRER 2K 2 BRI RROBRZ T RANIZED 5 DX L. Fortran
LR ES TR DR A T RANCEN Z £ 3,

JN—=F> (AL—FY) al—FYEIITN—F DL —WRERTT, 71 —F 2V icidhed s/ H
BOOAD, Blokd sz imr5HET, al—F U iiFZ2 L OkABME»H A S, HhE, BT
ZEWTEET, 2V—F VI async def X THETEZEF, PEP 492 2SR L T ZE W,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 P RIRTETY, ar—F VBIEIE async def X
THEIEXN, await, async for. BX async with ¥F—V—FZFOZ R ET, 2 bHid PEP
492 THAZINE L7

CPython python.org THEIfENTWA, Python 7R 25 I ¥V EFBEOEERNLFEETT, "CPython” 2\
HEEIX, Z 5% Jython % IronPython & \Wo 725y KB 2 XREBNE LS ICHHINE T,

decorator (7L —%) RO ZIR TR T, #H. owrapper WX TRIZEH Y L GHA SN E T, 7aL—
R D—kH 72 M FAFNE. classmethod() ¥ staticmethod() TT,

TAL—RDOEE S VR VAT 2l —TF, XD 2 OOBBERIIEHRWICA T DT :

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FUCRESEN 7 7 RCDIFEELETH,. DEDFELNLELA, TaL—XIIOWTHFHLLIZ, BEEE BX
L IZISRERDFF 2 A FESRBL T,

descriptor (FRZVTR) XYV v R __get__(), __set__Q), B2\ __delete__() ZERLTWVWAHA 7V =
I ITT, BB FRABUENT RV TR TH 2L &, BHEHERIZE - T, FEIL TV 2 RRILREIEH M
CHENET, #H. getset,delete D/zDIT a.b LFEL Y, a DI FRAFHFENTAI S =27 b b ZRERL
FTH, b WT AV TRTHINEZNEFNDTAZV TRy FRMUHINET, 7AZ V) F2OH
filZ. Python Z7FE< BT 2 ETHEZDET, LWVWIDIE. TRAZVFRZZDN, B XYy R, 7
0T 4, ZTAXY y R, #IXY v P, ZL TR FRADOBRE V5 72% < DEREDOERIEH 5
T3,

FRZZ7YTFEDRXY v FIZB L TOFEMIZ. descriptors % Descriptor How To Guide ZZ /B L TL 72
W,
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dictionary (&) EED & — 2 EINSATT 28885 TF, __hash__() XYV v F¥ __eq__ () XY v FEHE
EULAEROL 72 7 M EF—ICTEET, Perl Ty ¥ (hash) LFHERTOVET,

dictionary comprehension (EEEANTERGL) iterable NOETH 2 WIE—HMOBEREZUHE L T, ZOMEI L2 2
HEEPRT a7 MREZH T, results = {n: n ** 2 for n in range(10)} £ $ 5, ¥—n
Ml n oxx 2 I 2FEE 24 L £ 9, comprehensions ZZ L TL 72 & W0,

dictionary view (ffE Y 2 —) dict.keys(). dict.values(). dict.items() 2NRT A7V =27 +TY, FFH
DEHOEHN s 2 —2REL T, §2bb, HEILHEINLI b a—R3Zh2 ML £3, §FEH
Y2 —Z AR ) A M2 5121 1ist(dictview) AL TLZE W, dict-views 22 LT
(SE-J AN

docstring 77 A, B, TV 2 —VORAIIONTHEXFHNV T INTT, ZDAA — b DEFTRHTIIIER X
NETH, ar L X THAlEh, 20277, BB €Y 2—1D __doc__ B LTIRIFES R
FT, AVIIRARI Y a v TES GRE: B LTBRTZ3) OT, A 7927 D RKFa X%
HEN R GTTE,

duck-typing H2A TV 7 W DBIELWVA VX —T 2 —2A%EFS>TVEPERET DA T =27 FORER
BRNWTRTIIVITARANTT, bbbz, BlicA 7927 DXV v RLBHELENZ D b/
DLET, (ZELDEIIKAZT, 7LDESRIBIFE, ZRET AL THS.) A VR —T 2 —R%
BEIDEHTZI T, EFRL TS v E&Nfza—REE RVE—T7 4 v 7 RRERHF L TRRM M X
BET, Xy 7 XA type() % isinstance () WK BHIEZ BT E T, (2L, Xv &4V
I% MREEV SR THTETAILdTEET, ) 20Rb D, HEIIZ hasattr () HIES FAFP 7n
oIV EMALETS,

EAFP TEBAI%2 r 2 X DEFL%2FE S HMAES (easier to ask for forgiveness than permission, ~—7 4 — DIk
Al OMETT, Zd Python TIALL LN T WS A —F 4 ¥ T AXAVTIE, BEITEN R —EMES
FET 2D LRE L. ZDRED > TOIGEIHIN LIl £ 3, ZOBRTFRCEFIZ2a—-74
VT RARANMZTIE, try XB LU except XK ZADHZDOPRETT, 2O77=v27iZ. CDX>
BREBTELLMHbATVS LBYL AR A4 L MBWRSDTT,

expression () (DL FHliE N5, —F & %D DHX (a piece of syntax) TF, S0z 5. A3V
T, Al BT 272X, HETPHEBMPOH LR Y, E2EIRAOEROMAERTT, OZ D
S EWV, Python TEHEEOETOMBRERNIR L VI DI TIEH D A, while DX 512, K& L
TRERARN X HHDFT, RABKTRERIXTT,

extension module (EIREY 2 —1) C % C++ THELN/EY 2 —/L T, Python ® C API 2F|fH L T Python
a7er—F—a—FeehrbhLET,

fstring "' R 'F' AEFICATWIXFAN Y T I Vstring” EFREH, AU 7 4 —< v MIEASES]Y
77V ORFEHOHIMTT, PEP 498 LTI W,

file object (7 7 A NI TV 22 ) FHDY Y —ZAAD T 7 4 LI5A] API (read() % write() XY v K&Ff
DHD) ERALTWE ATV bTT, 77A4N0F 7T 20 ME, fERENLFRICE T, EED
TFTAARTZLEDT 7 A0, ZOMDEAL TOR ML —IREETNA 2 (BIZF, EEAHRS, 4V XEY
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Ny T7 0 VT b AT F)ANDT I RAZENTEE T, 77 ANVA TP =2 MA file-like objects
X streams & HMINE T,

T7ANFA T2 MIQWRERE3IEEDDET: F2O NA1F V=T 714, N 7730 N1F
=T 7). ZLTTFFRALT 70 TFo A VX —T7 x4 RF 10 EY 2 —LTERINTVET,
T 7 ANE T 27 b BAELIERERIL 1T open ) RS Z ¥ T,

file-like object file object ¥ [AFE T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from the

operating system and encode Unicode to the operating system.

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file system

encoding fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be used

to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read ()

function: see filesystem encoding and filesystem_errors members of PyConfig.
See also the locale encoding.
finder (774 V&%) A VR=FENTVWBIET 2—1D loader DFERZHTT2A7 27 T,

Python 3.3 KT 2 MO 7 7 4  XD3H D ¥7, sys.meta_path THHAEINS meta path finder
¢ . sys.path_hooks Tl X3 path entry finder T,

I OWTIZ PEP 302, PEP 420 B8X U PEP 451 2B L TL X W,

floor division (Y] D #&THRE) —FILWEEUTY) D 15T 2 BEEIRRE, YID B TRERE T // TF, HlRIE,
11 // 43 22k, 2R ERRCFEINUSBOBEDRETIX 2.75 28 B> Tx¥3, (-11) // 4
& -2.75 B INSWAIC A2 (RE: ADERANDOIDEITI) DT -3 ITKRZZLIFERLTLEX
W, PEP 238 ZZR LT,

BE¥  (BI%) MO LANZEZ R T —EHOXD Z e TY, BEICIZ 0 LD R #ET e PHRET, FEK
DETRHZSIBEFHAT 2 Z KT T, R3I1E. AV v E, function 2B L TL 72X\,

function annotation (B¥(7 /77— a2 ) BIED T X —XRREDED annotation TF,

BT/ 7—>arid, BEEFEEYE ODIfEDbATS: fIZIX. ZOBKE 2 2D int HD51%
ZH S SN, 72 int BORDEZFO IS TVE T,

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

return a + b

BT /) 7—3 a v OXER function OFI TR INATVWE T,
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See variable annotation and PEP 484, which describe this functionality. Also see annotations-howto

for best practices on working with annotations.

_ 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 (FR—yYavL 7> ay) ZLREHbDIZ ZDRVWXEY ZFRT 20U T3, Python
Z. A Y Ve, ERSEERH UBE T 2ERIN-—aL 7 22 fio ThHR=YaL sy a Y &fT
WET, IN=YaL 7 XiF gc EVa—&ffioTHIETEET,

JIRL—& (YA VL —R) generator iterator 2RI BT, BEOBEBICLITWE T, yield XEHiD
HMTREDFT, yield . for V—FTHHATEZD, next() BETHEZ 1 DFOWMOHLEDTE
%5, HOWM I ZERT 2 DIHEHE LT,

WEIEY 2 AL —ZBRZELE T2, WRCE-sTE Pz RL—FMTL—% 25T HEVNH D £7,
BRSO BRI S 2 TirwgE, RO E 2Bz AL £,

generator iterator (¥ = AL —& A T L —&) generator BEITHERENLE AT =7 FTE,

yield D7 NTJRFTEITIREE (RFTABRARLED try X722 &) ZacfEL T, LEIEZ Rk &
NET, VxRL—FA4T7L—& M. L EMNEZIEL T (@ OBMBIETOLTR
WZHT L WIRTE D 5 B4R S % D & IRV T ),

generator expression (¥ =t L —&X) 4 7L —X 2RI TY, HHOZ, V—TEREZERT S for fi
HiPH, Z L CHBARER if Hi oW TWa X5ICRAE T, 25 LTHREnRiE. SMlloRIEcm
JTEZAERL £

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

generic function (¥ =%V v Z7BI#) 225800 LRI C1#EZ 5 2 BBE D oM S L 2 BET 3, PP L
FHCEDRELZHV 0T 4 20y F 70TV AL EDRESNET,

single dispatch. functools.singledispatch() 7L —x, PEP 443 ZZML T Z&X 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.
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GIL  global interpreter lock ZZMLTL 72X W,

global interpreter lock (Zm— LA ¥ &2 7Y Zua vy ) CPython 4 X7V ZXBFA LTS, —EIZ Python
DNAEI—F ZETFT2RALy FIZ—D2LTTHE I 2RiET 2HATT, 24Uz kD (dict
RYDEEBMAAAREELD) ATV 27 VETADFEKET 7€ 2K L THEBRINICZ IR 5 DT,
CPython OFEENRS O TNICHEDET, A VX TFVXERKERY 7 FTE 2T, vAF7akydos v
HET ZMHINLD TR+ G EHZIT, 4 &) XE2MHIIALF ALy FMETE 2 K5124D £7,

However, some extension modules, either standard or third-party, are designed so as to release the
GIL when doing computationally intensive tasks such as compression or hashing. Also, the GIL is

always released when doing I/0.

MR HHASAF ALy ME” Lkd 27V & (R 7 — 22l vkETr vy 73 2%) H6
FINF LD, BRI Taty P OHED T + =< VY ADREPSOTHIILELEATL
Too TONRT =<V ADOMEEZRRL LS T2, EENLDEHICR DT MEMT2ER
LRTVET,

hash-based pyc (v > a2X—=Z pyc 7 7 AV) IESEZHRNT 272D, WNiET 2V —R7 7 4 VOREERH
RZITIE R ANy Y a2 AT 24 ba—FOF v v a7 740 TT,

hashable (/v > 2 A[RE) Nw 2 adlfE ATV =27 beid, EHFHBHREDS RV Ay Y2 flizHD
(_hash__ () AV v FABE). o+ 7V =2 b LHEBATES (_eq O AV v FARE) +7
Vx 7 M T, ARy ¥ 20[REA TV 2 7 PEABTHE Uy & 2 @BE2FHFORELRD D £5,

Ny Y aA[RERA TV 27 MIFHEDOF —DREEDRAUN— LTHZE T, #HESESDT — XEBIZN
Ty Y 2l R F>TVWEN5TT,

Python @4 I 2 =X ITARKRHAAAFT T =7 NI IZL ANy Y aR[RETT, (VA MPHED X
578) T2 —RINRAYTFENY P aPHEETT, (X TN frozenset DL H72) 4 I 2—XT)Viga
VTHE BERAY T AAETHE L EDANY Y aTARETT, T—H—ERDI TADAL VARV AT
HBEOIBRATI 2 MIT 7 AN P TAY Y aARETT, Z061EET (HEZRVT) HEMRIZIESE
flicdh b, Ny >aflid idO) XbhELIhET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and inter-

preter environment which ships with the standard distribution of Python.

immutable (£ 22— 7)) BAEDEEFE-/A TP 27 b T, 4 I 2a—XTNRI TV =7 MITIE, A,
XFH, BIXUOEXTARBERDHVET, TOHDF TV MIMEZEZONERA, FOEEEZES
BRZiE, #i7eed 72 =7 P2ERLRTIERD ERA A 32—RTARBRI TV 27 NI BIED Y
¥ afERRE L 8 DR CEHELZE 2R LET, HEOXF—MZOHITT,

import path path based finder %3 import 3 2 E€Y 2 —VZ2REKT 251 (L7213 path entry) DY R b, import
H, 2OV R MIEE sys.path 25RETH, H TR0 F—YOHBEEHE v r—2D __path__ @M
"o HRET,

importing »2%EY 2—/L® Python I — FAHIDEY 2 —LD Python 2— FTHZ 3 X 51T 3UHETY,
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importer TV 2 —AEELTH—FFT 24 T7I 27 b, finder & loader DEBBHTHHE2ATI =7 b,

interactive (WfF&[Y) Python IZIINEEHIA > 2 7Y Zp3db b, XXz A vy &2 SV 207 a7 MTANT 2

CRIBICEITINTRHERE RS Z e TEEJ, python X AIBEHELS X TICETLTLEI W, (av
Fa—XDAXA Y R=a2—»5 Python DMFENA ¥ &2 7Y X2 RETE206 LOLEEA, ) MEENA ¥
Z7NRE, HLWTATFT7ERLTARD, BV 2 -y r —YOHFZRIWTAS (help(x) ZH X
THBVTLEZ V) DIZIEFITENZY —1TT,

interpreted Python (&4 > X 7Y XJEADEFETH D, 2V 4 SEFHOMMIMELET, (N Pa—Fay

RATHBH B0, ZOXPNIEHKTTD, ) TITOA Y RFYRFFELIZ, Y—Ra—FD7 74l
Z, FTFETAMERICL T OFTI L L Vo BER LIS, BERFTTEZ I EZEKRLET, 1V
27 XBAOEETERE, a2 4 FJBRADEF/BLDBHE/ TNy Z7OH A 7 NbOD, Tus
7 LOFATIF—MITEWT T, WEH ST E W,

interpreter shutdown Python £ X =7V X =¥ v v PRV REFEINLFIZ, TV 2 -1 ITRTDY

VT 4 IIVENEREZ R YD, TRNTOMRLZY Y — R Z BT 5, Bl 7 =AD&
T, ZD7x—RF AR=2 ALV E ZEBEFOIHELEST, ZARCEID2—F—ERDT AT 7 X—
% weakref I— Ny IBELHENEZeDHDET, vy v PRV YT 2 —AHFICHE[TFTENEZa—F
. ENPMKET DV Y —ADRTTIEELRWV (XL H 200574 75V —FEY 2 —/L% warning Bk
TF) 7=DIThRA 2 FSMCER L £ 3,

AVER—FVERT Yy PR T3 ELHHIE  main | BV a2 —ARFETIRTWERAZ Y FFOE
I3 T LI TF,

iterable (RIEAIGEF 7V =7 b) BEr—fEC | DF0BEE2 47V 22 b CF, KEAREF 7Y =2 Fofilic

. (list, str, tuple EW\Wo/2) RTOY—F VAR dict ® T77AINFA Tk tuvszko
PDIES —or R BB WVIE Sequence BT FEIE Lz __iter__ () XV v ¥ __getitem__() X
Vy REROIED I FADA VAR VAREENET,

RAEFIREA 7Y = 7 P& for V—T AR ZDOMEL D> —F VR ((RF: 22 TOY—=F Y REIEF, ¥—F
YARTRL L R DF e WS ER) BB L 2 2 K0 (zipO, map(), ...) THATE X3, KIEMRE
7327 b MBABBEE iter O DI LTETE, ATV 27 PINT 24T L —XZRLET,
DA T L —RFZ—HDMEZ 5 FHEFTEIMHEN TS, BEIRIEAEL 72 =7 b2 SBRITE, iterO %
WEATEDATL =24 T 27 b B TRIET 2MEEIDH D FH A, for XTI Z DEIEE HEIRIZIT
W, R ELOEREER L TL—F2EILTWAHA T L—R 2R LET, 17L—% . =7
VATV —2 ZRLTLIEE W,

iterator (A 7L —&) T—XDRNERHATE2A T2/ b TF, A 7L —XD __next__() XY v F&#D

RUMCH T (F7213HAAABE next ) 1ICET) &, MOWOFOEHEE—DOFTORLET, 7T —XHR
{52, DI StopIteration HIMfEEHL T, ZORRT, A 7L =247 =27 MIRET
BH., zhlBEE __next__ () Z{[EFEATD Stoplteration ZFEH L EF T, A TL—&IZ. ZDA T
L—&A 7Yz PEKRERT __iter__ () XYy FEFEELRIFNIBELRLVDT, 4 7L —XiED
iterable 2T 2IZL AL DEFITHHATEE T, Fo2 D LAFINIERORIEZITO X5 ka—
FTF, (list D&S57%) ary7+-4 7 =7 Md, BEHZ iter() BBUCA 7Y =27 MTE LD for
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IV—THNTHS 722, FilzieREHOA T L -2 LET, TNEATL—XTITEI LT L. Hi
BDATFL—a Y THABADELA TL—ZA T2 b BEMIGRE TR0, ZZ20aryTFFD X5
ZoTLELET,

BRI typeiter I2H D T,

CPython RZEDF#: CPython does not consistently apply the requirement that an iterator define

__iter__Q).

key function (F—BI%) ¥ B H2VIIREEK L E. ¥V — FRIEFLBD 72D DEZ RSO L AlkE

7Y =7 b (callable) T3, HlZIE. locale.strxfrm() % F—RBIEUCMH X, vr —URFDOY -+ D
BEFICDo oY=+ F—%2IRLET,

Python ®Z L DY — i F—BEEZIIWM D BROWNES 7L —FLE2EHL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) F23H D £9,

F—BREER RIS O H D FF, HIZIE str.lover() XV v FERXF/NCFEXANL WY —
PRI F—BRE LTHS Z e R ET, B Wi, lambda r: (r[0], r[2]) @& 57 lambda
Ao F—BHEEL P TEET, £/, operator EY 2 — /LI attrgetter(), itemgetter(),
methodcaller() ¥ W5 3 DDOF -V A M7 7 X2 HRHLTVWET, F—BEBDIEDHF VGO
iZ Sorting HOW TO 2L TL 2 &\,

keyword argument 25| 2SI LTI W,

lambda (5 4 %) BLDA > 54 VBT, BEHHERHENEL 2 FHESHS 1 50 X 2E8A4FF, 4

LBYL

locale

XEEBUE 1E A #01% lambda [parameters]: expression T3,

FZ2BIEDH (look before you leap) ] DTS, ZDaA—F 4 YT ZAXANVTIE, HOHLPBRRE
1750, BIRINICHTHESRM (pre-condition) ¥ Z1TWE S, FAFP 7 7a—F EMBHYT, if Xhi
L EAMONE DRI T T,

WAF ALy FIEINZEBE T, LBYL 7 70—k " R37 @Y 7 R BEOBAGIREE 5| &
CFTVRIBHH ET, Bz, if key in mapping: return mappinglkey] W5 a— Kk, HIED
%, DAL v ROBERDAENS mapping 25 key ZEDRS KRR LET, ZOMEIEK, vy 2350
EAFP 7 e —F %25 Z L THIRTEZ %7,

encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding(False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and bytes

filenames.
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list (YA b)Python DMABRAAD =T 22 TF, VAPEWSHATTIA, V7YX PTIERL, fio
S CE DALY (array) EFEEDH DT, HEADT 7RI O(1) TT,

list comprehension (VA PAWXE) =7 Y AHOLTH L2 VIE—HOERLZWH L T, 2R Z Y
A MEIRT, AV 7 FPRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 32k, 0H»5 255 FTOMEEE 16 #EHEEGEL (0x..) LEXFHNH»EHK25 ) A AR F
T if HildA > = 2T, if HiIBL WA, range(256) DR TOEBRIUH SN E T,

loader EYa—N%0— R334 7Y 22 b, load_module() EWILRID XY v REEREL TOWRITIUIR
DEBA, B—X—I3—INT finder 2 HIRENE T, FllE PEP 302 %. abstract base class 122w
Ti& importlib.abc.Loader S L TL 72X W,

magic method  special method @ £ 723 7-FIFFET T,

mapping (¥ vy BV 7)) {FEDOF—HFEXE VK- L TWT, Mapping 5 MutableMapping @ fHHRHEK >
TJA THEINZAY vy FEEELTWEaYTFHFA TP 22 b TF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZMEK L THE S N7 finder. meta path finder i& path entry finder ¥ B
3H D ETH, HIYTE.

meta path finder 23352 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 72
ISAAN

metaclass (XX FR) 7 F7ADI FATT, 7 I7RERIZ. 7 IR, 77 ADEFL, HEZ 7 ZADY A b
PEDET, XX 7 7RF, 216 30518 LTRIUIMD, 77 RA2E2BEZAVES, 1ZLAY
DF 7Yz 7 MEMEGEE GREX X7 7 AD) 77 40 b OFEELREEL TV E T, Python 23R D
WBAHRRLDARY T AEMERTEZHTT, FLALDI—H —ICH - T, XRXT 7 RFILLBEDRN
HDTT, LoL., —HOBETIE, XX 7 FRIBHTIVLA Y M iEzRB LT, e 23EHEY
7eRADu R o7, ALy Re—=THE2EBMLED, 7927 bOEREEBHLEZD, Y7L b
VEFEETZRY. ZLOBETHHAINE T,

FEMIIE metaclasses ZSHR L TL X0,

XYYy R (XYY R) ZIARKOHTERINZEK, ZDI77ADA VAR ADEMEE LTHRUHEN
Ba. XYy FBA VAR YRAAT7Y 27 b eH— 518 L LTRIWD £3 (ZOH—5I18ILEE self
CIENET), B ¥ RA SN O—T 3B LTLIZE W,

method resolution order (XY v FERIEF) FRERAPICHIK Y 7 ADRNEREZ BRSNS IEHTT, 2.3 UKD
Python 4 > 2 =7V ZHFEAF 2 713V XL 0FMIZDWTIE The Python 2.3 Method Resolution
Order ZZIRL T E W,

module (€Y 2—/l) Python 22— FOMKHEN L LTE6 AT 27 M TT, €Y 2 —MIEED Python
FTV 2l VEEFUARIERERLE T, Y 2 —MIZ importing OUIRIZ X 5 T Python IZHAAEN
S
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NYT—2 ZBRLTLIEZZWN,

module spec EY 2 —AEBR— KT 23DfEbONS A VK- FEHOERE FLHATZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZBMBL T FE W,

mutable (I 2—XTN) Ia—XTABATI 2 M, 1d0) RERS L BMEELECEE T, 1S 2—
2T)) BBRLTLESW,

named tuple 7 &EiIffE X FA7 WS HEEIX. ZF AL ERERLTWT, 4 Ty 7 AN BRI LB %
FoTD77ERABTEZIEEDRIRY S AIGHEINTVET, 2082 5 XIMLOKEED > T W3
ZeddbhEI,

time.localtime() % os.stat() DRV HZZLW D0 DHAALRIIHHFIN E X T LTT, HDF)
¥ sys.float_info TY:

>>> 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

(EDFID X 512) WL O DEHIN & X T MFHAABENI R > TWE T, ZOMUTHHHIN E 2 7 id,
HEDYZ 7 AEHKRT tuple ZHA L, HHIDT7 4 — L FERERLTERTEE T, 20 L5K7 7 RIEF
BCcE W=D, collections.namedtuple() 77 7 M VB CTIER L7z D T&E £ ¥, BHDHIEE. FH
TEVIHAFIT E X TR AIAADARIT & 2 TIEZINTIINR X Y v RE2BIITEE T,

namespace (FAR(22MH) 2RI SN LT, AEIEMIEEHEL LTEEIRE T, AEfEicE st 7
Pz D (XY RD) ARNTIRE -0 TR, RFAINAED D, KIBWEb D, Z L THAIA
ADBOVHD T, AHZEEBHATOEREEZC LT s TEY 2 — M2 R— 32, HIZIFEH
$ builtins.open & os.open() BFHHIZEMTXAENTVWE T, /o EDEY 2 — B8 E HE
LTWBH0HRT 2 28Ik o THRZEMEATHMN e RTFIHEZ R L £ 9, HlRI1E. random.seed() %
itertools.islice() &&FEL &, ZRZFNEY 2 —/l random X itertools THEREINTWVWS I HHH
5, TT,

namespace package (HHIZERI Ny =) T v r—IDary 7+ LTOAREMEINS PEP 420 TER
Iz package T, HRIZEM Sy =D 3WENRRAZFEFLRWZ e 23T, __init__.py 774V
R0, reqular package 13RI D 3,

module 2L TL 72X W,

nested scope (R A FINR =T ) HMITERSIN TV IEHK ST 2MERETT, HlIRIX. 2B IO
B O TERIN TV E5E,. NAOBEEIIMIOBEKFOZHESHTEET, A A PEhkRra-T
(77 4V b TREBOSREI N TE, ZRORARTERVOTERL TSV, =R,
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BOAMMDR 2 —FTCEREHABTE LET, FARIC, 70— UEREES & 7a— ULEGETZER OE %
MAEZLFET, nonlocal THMIIDEBUCE ZIAD T T,
new-style class (FIAXANT FR)STIERTDY 7AF 7Y =27 MELILTWY 2T OE WAETT I, DA

@ Python D= a YTk iR XA NI T ADAD __slots__ . TAZ VSR, __getattribute__()
I ITRAXY Y R, ZLTHIAY v FED Python O LW, SHELERERFIHTEE L,

object (A7 Y= 1) K (BIERMH) LERINRLZEN (XYY F) 2502 TOT—X, L& ®T
DFHAZAINT ZZA DRMOEE S FADZ &,

package A Python module which can contain submodules or recursively, subpackages. Technically, a package

is a Python module with a __path__ attribute.
reqular package ¥ namespace package ZZIRLUTL & W,

parameter ({5 1%1) ZRITOFEMAKT BE (2 AV Y E ) OERICBOTHEENZT 2 Z518 2EELET, K
SIBICE 5 MEDH D 5

o fIBFLEF—T—F: UE THIWE F—T—F3 B et LTEIT P TEZ5/8EfBEL T,
2RI ZIELLT D foo R bar DX ST, 77 4V DREIFOBEETT:

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

o NEBEHEM: MEBEIXEI-TOAGALNZGIHMEEELES, MESHOLIEIX BEERDTIHED Y X
FPOHFTEZENLDERAIC / ZEDB I TERTEE T, HIZIETRED posonlyl ¥ posonly2 \INiE
HHBIBICKR D £5:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5IHERELE T, ¥—V— FEHOFIHMEER
TE25AME. FIZIELITD kw_onlyl < kw_only2 O X 512, BABERDREIEY A McED=A]
EEMBSIMEZIEHD * DEKTT:

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (ORFIETEICZ SNMEREOMES A T) EEOEMOMES A E 2 5
NZZeRIBEELET, 2O LI RRFIEIE. LLTD args D & 5 ITRGIBEZDOFNC * 2213528 T
ERTEZ T

def func(*args, **kwargs): ...

o HAERF—T—F: (fhDORFIETRICZIT ONIEREOF -7 — R Z T) EEOEED * —
V—FREIEBBPEZONE I EELE T, ZDXIREGIEE. LOHID kwargs D X 5 12K5 ¥t
DHNZ **% ZOFBZ I L TERTEE T,
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RBIBUE A > a vy e MEDSIEDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

RE1%0 . FAQ @ ZE5IE e RFIBDEWIZMTTH? . inspect.Parameter 7 7 X, function 2 ¥ 2
¥, PEP 362 22 L T EEWw,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £ED 1 DDGZFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, A b
7z path entry W2HBEY 2 —NVERDF 2 HEEH>TVET,

NRRALY M) =T 74 VRPFEHETH XY v RIZOWTIX importlib.abc.PathEntryFinder # & L
TLEEW,

path entry hook sys.path_hook U R MiZd 3 callable T, $5E X7z path entry ITHBEY 2 —LE BOUF
L HERH > TWBIGEIT path entry finder ZiBL E 5,

path based finder 77 # L+ @D meta path finder @ 1 2%, €Y 22— D import path ZHREL FT,

path-like object (path-like # 7Y =7 ) 77 A VT RT LRRAEZRLE T, path-like A 72 =7 ME, 2%
T str A7V bR bytes 7V 2 b, F721% os.PathLike 7R bV EEE LA TSI 27 b
DENPTT, os.PathLike 7B FANZHR—-bPLTWVELF TP =7 M os.fspath() ZMESHT Z
ET str £721% bytes D7 7 A NI AT LRRIZEWITE £ T, os.fsdecode() & os.fsencode() &
ZHEN str H BV bytes IZRZDZRIET 2 DI R £F, PEP 519 TEHAZIF L

PEP Python Enhancement Proposal, PEP &, Python 2 I 2 =7 4 I L THBRZRET 2, H20iX
Python OFHEHES Z OBBRLEREIC OV TR T 238G LETT, PEP &, HREIC DWW T OB Hiffi
IR 1R E T 2 HARE DRl (BHEm) ZIn R 2 NETT,

PEP 3. #HSEEDIRRICh D2, 23 2 =7 412 & 3 HEIREOEMR & Python 127 X 2 3ZEHAWT D
EDDDOREENOEHEL 223 2 2ERLTWET, PEP OFEEZEICIZ2I 2 =7 1 NOBEER T
52k, RMEBERZNENTZ2ZLOEBEDD 5,

PEP 1 22 L TL ZXW,

portion PEP 420 TEF XN TW 5., namespace package \ZJET 5. HED 7 7 A D (zip 7 7 4 VITHEMN
TNTVWEHEDDHZ) 1207 4 L7 MV ITKENE DD,

fIE51% (positional argument) 5| 2L TLZX W0,

provisional APl (& API) {5485 4 75V &7 HARMRALD HFHERVICPRN SN DT, ZD X574 A
VER—=T 2 —ANDORKEREHE I, HWETHS L INTLARHEIIARINTOERADL, a7HRBHEICE-
TRE L ARINAUE, BRAEEIBEE ([ VX2 =7 2 —ADHIRETEEN D) PMTONIET, 20D
EOBREBILRAIITONEDDTIEDH D ERA - ZHUd API 2HAALENCITRE L S TWiE
RIGRIEDPBEE L ZIZDOATONE T,
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TE APLIZOWTH, BITEMEDBZWEHIX TRETER LARINTWET, BERHAL5E
THRIT ALK E R T RETT,

Zo7at2z kb, BES A TSVEIMEr R T VI —ICEVWHEETAD SN Z L, R
PEZTELEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl BB LT ZX W,

Python 3000 Python 3.x YU —R54 D=y 73 —ALTT, (Python 3 BEWFFRDFE - IEHIES N

S1TF, ) "Py3k” ERENZ LB D ET,

Pythonic MO FFET—NLE X HTErNza— RTid# {. Python ORI A 7 4 F 212 - /2%

ZHa—Nh, flziE, Python O—f&i7% 4 7 4 A LTl for XEFH-oTA T I ITNDITRNTOHEHE
WKE->TL—7LET, tDZ < DFFEICEZOMAMEAIZIRND T, Python IZBATHWARWAIZFRD DI
BiEDOAh Y > 2—%fE50b LIERA:

for i in range(len(food)):
print (food[il)

ZAUTH L. Ehwik Pythonic &K

for piece in food:

print(piece)

qualified name (Bffi%) €Y 2 -1 DB —NVRA=THh 5, ZOEI 12—V TERINLT T A, BB X

YV EAD, 7 RR” BRT Py MERIL TS, PEP 3155 TEHFINTWVWET, by LR
79 ATlE, Bi%EA 727 bOZRIEFRLTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

VC'

>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EYV 2 —NAADOBRTHDLNS &, TEMB (fully qualified name) X T XNTORRY 7=V %k E 2K
DKy +EFREL, HlZiF email .mime.text ZEKL £

>>> import email.mime.text
>>> email .mime.text. name _

'email .mime.text'
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reference count (BRA TV b)) 24TV 27 MINTLEBRO, BRAVV EB0CHR-oTL E ZDA
TV MIWEINE T, BRI Y Y MOEFIE Python ® 2 — F EIQEHNERAD, CPython FE
DEERBEHRTT, sys BV a—Z, 70l o5~—mBEEDOF 7 227 bOBRBAY Y N 2A2725H0D
getrefcount () PAEZIRALL TV T,

regular package &ftfU7%. __init__.py 77 ALEELT 4 L7 Y & LTD packages

namespace package FZBLTL X0,

_slots__ ZSANTOEET, A YAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AERVEHWLET, 2RI fFbhs77=v 7 TID, ELLFESXEPLMY v F—
BRDT, Flsr—A, BIZIEX BV DHIERBE L 827 TV r—2a Y TA VARV ADKEICHIET 5.
Vol BRRE, HOLRVDHBIRZMTT,

sequence (=7 Y R) BRA VT R KDMBIRERT 7 A% __getitem__() FA Y v FZEUL T
PR=—FL. BXEIRT __len__() XV v REEFELT: iterable TT, MAAAS —F > ZTNZIX, 1ist,
str, tuple, bytes REDH D FF, dict X __getitem__ () & __len__() dH K- LEITIH, BXK
DB TR ERED immutable R¥ =25 720, =57 Y XTE R vy EY 7 (mapping) &
AIRENTVDDOTHERL TSN,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

b -

__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 c in 'abracadabra' if c not in 'abc'} generates the set

of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTHEEIZ—DODFIBDOENC X HBEIREINF T,

slice (RF9A4R) =R =T V2 O—HEELATI 27 b AT RE. BFRL [1 THEZOLNEROD
BoMicaarrHEL e TEbhE T, B2, variable_name[1:3:5] T3, AN (HF) LBk
slice 7Y =2 F2WNETHHL TWE T,

special method (kX ¥V v V) & 2 BUTKE DRIE. B Z3MNEZ § 572912 Python » HHEECH U E
2RV Y R, ZOFEHDOXY Y Fid, XYy FEOEHERRIIT VX —RX3a7 2 DDV TWET, K
BREA Y v RIZDOWTIE specialnames TR Z N TWVWET,

statement () XWEAA —F (Z—=FD” 70y 77) CAAIRZERTT, X X 2F—v—FroMiIh
2HDDEELMNTT, HBHICIX if, while, for 2H D T,

strong reference In Python’s C API, a strong reference is a reference to an object which is owned by the
code holding the reference. The strong reference is taken by calling Py_INCREF() when the reference
is created and released with Py_DECREF () when the reference is deleted.
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The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF () function must be called on the strong reference before exiting the scope of the strong

reference, to avoid leaking one reference.

See also borrowed reference.

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 (7XAMT7AN) st ATV 27 FEHAFEZTES file object TF. LIFLIE 7FR V774

VIEFEBCANA MEFOT— XA MY —LHIZ7 72 AL, THFAMIYIA—FT 1 27 ZHBMIITVE
T TFARMT7 74 LDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R TFA M E—
F('r"or 'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETEZ 77 ANF TV 27 MZOWTE, N1 FUT 71l SEBL
TLEE W,

triple-quoted string (ZHE 7 4 — FXFH)) 3 0D L2 F 4 — bElE (") 7R bw 74— () THELL

type

XFF, BED (—E) 74— FNXFINHEANTRETE 3 XFINENNEIDH D FHAD, BO0OEHTH
T3, 100200727 +— biBEEZ A —HLICEL e TEF T L, THbCT (\) %
b THEBITICEDRE N TEZDT, FFa Xy 7i— g YT EE L RICRHIERN TS,

(B Python 7Y =27 bOREA T 27 b BREDEIIRDDPERDET, HOWEA 7T =7 MIE
ERoTVWET, A7V 27 bOBNE __class__  BMET7 722 L7%=D, type(obj) THE LD HK
%9,

type alias (Bx 4 V7 R) MOFIHAT, B FIRALUTERL £3,

M4y 7R3 Ber b 2HMLT 2DICHEHTY, flZI:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

CHEBRDESITEDFHART S TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass
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WEEDFADI H % typing £ PEP 484 S L T2\,
type hint (Bl > M) B 7 7 RBEMH., BED 5 X =2 PR D EOIFEIN ST RIEE T 5 annotation T,

e > MIWATIZE K Python TIXEHITIEH D FEAD, BV TY — 1t > THRATH D, IDE
DaA—FHZEL ) 7 727XV Y TOFHFITRD £,

Ja—NVER 77 REH, BT, - A EETRVWHDDAL v M typing.get_type_hints()
THIRTEET,

FEREDFIHD D % typing ¥ PEP 484 2B L T X\,

universal newlines 7¥ A A+ VU — 2 DBRED—DT, UTOIRTEITREFEML £ 3 Unix DITRHE
"\n'. Windows OHE '\r\n'. FH\> Macintosh OIE '\r'. FIHEICOVWTEEL L Z. PEP 278 ¥
PEP 3116 ., X5IZ bytes.splitlines() SR L T Z X\,

variable annotation (Z¥(7 /7 —> a2 >) ZHH20IE7 7 REED annotation o

ZRD B NE 7 7 ZABMICHERZ NI 72 & 21k, RADIMEETT:

class C:

field: 'annotation'

ZRT 77 —Yay3@EE BEEY b OkdicfibnEd: FIZIX ZOLRIF int DIEZIS Z & 2]
fIhTnxd:

count: int = 0

BT ) T— a YOI DOWTIE annassign fiCTHH L TWE T,

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

virtual environment  ({RARERER) tHaRAICY) D BES N RATBRIE T 9, ZAUT X D Python 2—H# 7 7Y 7 —
Y aVIFFAU Y AT A ETEONTWA D Python 77V 7 — a3 Y OZEFNCTHT 2 2 272 { Python
Ry T —=IDA VA= VEEHRETIZENTEET,

venv ZZIR L TL ZX W,

virtual machine (R~ ) BRIV 7MY = 7ICX DERS N3 Y ¥ a—X, Python DA~ E A
Ara=Fary At IBRHN L N FO—F ZETLETD,

Zen of Python (Python ®1& YD) Python ZHfR LAIH T 2 LTDEZ 25, Python OFKEHRAIE TW¥%2 U
ZAMZLdDTT, XWiE7r> 7 FT "import this” ¥ 2L ZDVY R MNEFHDFT,
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CORFaAXYHMIDOWVT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥aXrbrD0Ei%
HEF L

o the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 71 =2 b & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

%< DFj & Python 78, Python #5475V ZL T Python F¥aXy7—>a ITHBLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBMML TS WAL EHACTEDDETHIRA Ty TL
THH %,

Python a3 2= 4 25 DEHEM L B R FTEZDOEBSL LW FFa Xy F—ya YiddEFAFEBATL
7o - DAL D!
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&R
C
BRe>1t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

1995 £, Guido 3 KEY 7 =Y =7 ML X b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (BIf£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,
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Jy—z | "= FEEE HEF) GPL Hi
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.5.2 | 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 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-BifE | PSF yes

ER: TGPL Hift) w5 RBUE, Python 28 GPL THAIEHN TV 2 WS EKTIZH D 8 A, Python O F
Ay RAFET, GPL WV, BELAANA—Va Y Z2MATBICERE 2 -T2 =R LR THDLEVE
YA, GPL HE¥iD I 42 ZADTTIE, GPL TV VY —XRXNTWAMOY 7 b 27 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A4 ATIXZESTED D FXE A,

Guido DFERD T, ZNHDV YV —RZAREIC L T EE 0%ZL DRI VT 4 TDHRI ATEH L E7,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSFE 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 incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.13

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.10.13 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 3.10.13 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 3.10.13 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 3.10.13 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
3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, 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. 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.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.10.13, 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

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

form and its associated documentation ("the Software").

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

Software, alone or in any derivative version prepared by Licensee.

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

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

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.
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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.

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

(RDR=I12HE <)
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HIDR— % 5D E)

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.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.13 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,

(Ko<= 1%i)
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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

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

(RDR=212Hi<)

C.3. Licenses and Acknowledgements for Incorporated Software 401



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

The Python/C API, U1 —2X 3.10.13

HIDR— % 5D E)

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, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
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. 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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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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
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES

(RDR=I12Fi <)
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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.
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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
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

(RDR=I12Fi <)
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Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

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

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZATVET:

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.
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C.3.9 Select kqueue

select EY 2 — X kqueue £ VY X —7 2 — A OWTDORDEHEEATHE T

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
0UT 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 algo-

rithm. 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>
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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 https:
//web.archive.org/web/20220517033456 /http: / /www.netlib.org/fp/dtoa.c. The original file, as retrieved on
March 16, 2009, contains the following copyright and licensing notice:

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

*

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
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. 1IN 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.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR 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:
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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:

. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

. Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the

distribution.

. 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/)"

. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

endorse or promote products derived from this software without
prior written permission. For written permission, please contact

openssl-core@openssl.org.

. 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.

. 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

(Ko<= 1%i)
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* 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

* 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.

(Ko<= 1%i)
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* 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.]

*/

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

KDR=12%i )
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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,
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.
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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 restrictionms:

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 THHL TWd 1y ¥ 27— 7L DHEE,
cfuhash 72 =27 bOBDICEDS X

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

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
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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

KDR=12%i )
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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
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-cl4n2-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.

C.3. Licenses and Acknowledgements for Incorporated Software 415
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its

author.
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..., 373

2to3, 373

>>> 373

__all__ (package variable), 88
__dict__ (module attribute), 209
doc__ (module attribute), 209

__file__ (module attribute), 209, 210
__future__, 380
__import__

#HAHIAHEEL, 88
__loader__ (module attribute), 209
__main__

EUa—)L, 14, 241, 257
_name__ (module attribute), 209

__package__ (module attribute), 209
__PYVENV_LAUNCHER__, 276, 283
__slots__, 389

_frozen (C struct), 92
_inittab (C struct), 92
_Py_c_diff (C function), 157
_Py_c_neg (C function), 157
_Py_c_pow (C function), 157
_Py_c_prod (C function), 157
_Py_c_quot (C function), 157
_Py_c_sum (C function), 157
_Py_InitializeMain (C function), 292
_Py_NoneStruct (C var), 310
_PyBytes_Resize (C function), 161
_PyCFunctionFast (C type), 313
_PyCFunctionFastWithKeywords (C type), 313
_PyFrameEvalFunction (C type), 255
_PyInterpreterState_GetEvalFrameFunc (C function), 255
_PyInterpreterState_SetEvalFrameFunc (C function), 255
_PyObject_New (C function), 309
_PyObject_NewVar (C function), 309
_PyTuple_Resize (C function), 191
_thread

EDa—J, 250
ik 278

bytearray, 162

bytes, 159

Capsule, 224

complex number, 157

dictionary, 196

file, 207

floating point, 156

frozenset, 200

function, 202

instancemethod, 204

integer, 150

list, 194

long integer, 150
mapping, 196
memoryview, 222
method, 204
module, 209
None, 150
numeric, 150
sequence, 159
set, 200
tuple, 190
type, 7, 145

J32X, 376

JIL—F>, 377

IxlL—%, 380

XYk, 384

T2 a-l
__main__, 14, 241, 257
_thread, 250
builtins, 14, 241, 257
signal, 71, 72
sys, 14, 241, 257

B |# (positional argument), 387

RIREH
__PYVENV_LAUNCHER
PATH, 14, 15
PYTHON*, 239
PYTHONCOERCECLOCALE, 289
PYTHONDEBUG, 239, 283
PYTHONDONTWRITEBYTECODE, 239, 286
PYTHONDUMPREFS, 278, 328
PYTHONEXECUTABLE, 283
PYTHONFAULTHANDLER, 278
PYTHONHASHSEED, 239, 279
PYTHONHOME, 15, 239, 247, 280
PYTHONINSPECT, 239, 280
PYTHONIOENCODING, 242, 285
PYTHONLEGACYWINDOWSFSENCODING, 239, 272
PYTHONLEGACYWINDOWSSTDIO, 240, 281
PYTHONMALLOC, 296, 301, 304, 306
PYTHONMALLOCSTATS, 281, 296
PYTHONNOUSERSITE, 240, 286
PYTHONOPTIMIZE, 240, 282
PYTHONPATH, 15, 239, 281
PYTHONPLATLIBDIR, 281
PYTHONPROFILEIMPORTTIME, 280
PYTHONPYCACHEPREFIX, 283
PYTHONTRACEMALLOC, 285
PYTHONUNBUFFERED, 240, 277
PYTHONUTFS, 273, 289
PYTHONVERBOSE, 240, 286
PYTHONWARNINGS, 286

#HAJBA%K
__import__, 88

276, 283

_
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abs, 126

ascii, 116
bytes, 116
classmethod, 315
compile, 90
divmod, 126
float, 128

hash, 117, 333
int, 128

len, 117, 129, 132, 194, 198, 201

pow, 126, 128
repr, 115, 332
staticmethod, 316
tuple, 131, 196
type, 117

BA%L, 379

A

abort (), 87
abs

HAHAHEEE, 126
abstract base class, 373
allocfunc (C type), 361
annotation, 373
argv (in module sys), 246
ascii

#AAHEEE, 116

asynchronous context manager, 374

asynchronous generator, 374

asynchronous generator iterator, 374

asynchronous iterable, 375
asynchronous iterator, 375
awaitable, 375

B

BDFL, 375
binary file, 375
binaryfunc (C type), 362
borrowed reference, 375
buffer interface

(see buffer protocol), 134
buffer object

(see buffer protocol), 134
buffer protocol, 134
builtins

EDa—I, 14, 241, 257
bytearray

FISTUk, 162
bytecode, 376
bytes

FITxI bk, 159

EHABRI, 116
bytes-like object, 375

C

callable, 376
callback, 376
calloc(), 295
Capsule
FISx Uk, 224
C-contiguous, 139, 377
class variable, 376
classmethod
#HAHAHBR, 315
cleanup functions, 88
close() (in module os), 258

CO_FUTURE_DIVISION (C wvar), 58
code object, 206
coercion, 376
compile
AL, 90
complex number, 376
IS, 157
context manager, 376
context variable, 376
contiguous, 139, 377
copyright (in module sys), 245
coroutine function, 377
CPython, 377

D

decorator, 377
descrgetfunc (C type), 362
descriptor, 377
descrsetfunc (C type), 362
destructor (C type), 361
dictionary, 378

FITTx Ik, 196
dictionary comprehension, 378
dictionary view, 378
divmod

fHAAHRIER, 126
docstring, 378
duck-typing, 378

E

EAFP, 378

EOFError (built-in exception), 208
exc_info() (in module sys), 12
executable (in module sys), 244
exit(), 87

expression, 378

extension module, 378

F

f-string, 378
file

F72xUk, 207
file object, 378
file-like object, 379

filesystem encoding and error handler, 379

finder, 379
float
HAAHER, 128
floating point
FITSx Uk, 156
floor division, 379
Fortran contiguous, 139, 377
free(), 295
freefunc (C type), 361
freeze utility, 92
frozenset
F7T Uk, 200
function
FITxU kK, 202

function annotation, 379

G

garbage collection, 380
generator, 380
generator expression, 380
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generator iterator, 380

generic function, 380

generic type, 380

getattrfunc (C type), 361
getattrofunc (C type), 361
getbufferproc (C type), 362
getiterfunc (C type), 362

GIL, 381

global interpreter lock, 247, 381

H

hash

#AHAHBEE, 117, 333
hash-based pyc, 381
hashable, 381
hashfunc (C type), 362

IDLE, 381

immutable, 381
import path, 381
importer, 382
importing, 381
incr_item(), 13, 14
initproc (C type), 361
inquiry (C type), 368

instancemethod
FITTUk, 204
int
#HAAAH L, 128
integer

FTTxUk, 150
interactive, 382
interpreted, 382
interpreter lock, 247
interpreter shutdown, 382
iterable, 382
iterator, 382
iternextfunc (C type), 362

K

key function, 383
KeyboardInterrupt (built-in exception), 71, 72
keyword argument, 383

L

lambda, 383
LBYL, 383
len
HHAIAAHBIRR, 117, 129, 132, 194, 198, 201
lenfunc (C type), 362
list, 384
ATTIIH, 194
list comprehension, 384
loader, 384
locale encoding, 383
lock, interpreter, 247
long integer
F7TxUk, 150
LONG_MAX, 152

M

magic
method, 384

magic method, 384
main(), 242, 246
malloc(), 295
mapping, 384

FITTx Ik, 196
memoryview

FITST Uk, 222
meta path finder, 384
metaclass, 384
METH_CLASS (¥#&AHZEH), 315
METH_COEXIST ($#AAHZEH), 316
METH_FASTCALL ($#&AHZEH), 314
METH_NOARGS (¥&HAHEH), 315
METH_O (##&AHZEH), 315
METH_STATIC (#&HAHEH), 316
METH_VARARGS (fH&AHEH), 314
method

magic, 384

special, 389

FTTVxU b, 204
method resolution order, 384
MethodType (in module types), 202, 204
module, 384

search path, 14, 241, 244

FTTx Ik, 209
module spec, 385
modules (in module sys), 88, 241
ModuleType (in module types), 209
MRO, 385
mutable, 385

N

named tuple, 385
namespace, 385
namespace package, 385
nested scope, 385
new-style class, 386
newfunc (C type), 361
None

FITx Ik, 150
numeric

72Uk, 150

O

object, 386
code, 206
objobjargproc (C type), 363
objobjproc (C type), 363
OverflowError (built-in exception), 152154

P

package, 386
package variable

__all__, 88
parameter, 386
PATH, 14, 15

path
module search, 14, 241, 244
path (in module sys), 14, 241, 244
path based finder, 387
path entry, 387
path entry finder, 387
path entry hook, 387
path-like object, 387
PEP, 387
platform (in module sys), 245
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portion, 387
pow

HAHIAFHEEE, 126, 128
provisional API, 387
provisional package, 388
Py_ABS (C macro), 5
Py_AddPendingCall (C function), 259
Py_AddPendingCall(), 259
Py_AtExit (C function), 88
Py_BEGIN_ALLOW_THREADS, 248
Py_BEGIN_ALLOW_THREADS (C macro), 252
Py_BLOCK_THREADS (C macro), 253
Py_buffer (C type), 136
Py_buffer.buf (C member), 136
Py_buffer.format (C member), 137
Py_buffer.internal (C member), 138
Py_buffer.itemsize (C' member), 136
Py_buffer.len (C member), 136
Py_buffer.ndim (C member), 137
Py_buffer.obj (C member), 136
Py_buffer.readonly (C member), 136
Py_buffer.shape (C member), 137
Py_buffer.strides (C member), 137
Py_buffer.suboffsets (C member), 137
Py_BuildValue (C function), 103
Py_BytesMain (C function), 53
Py_BytesWarningFlag (C var), 238
Py_CHARMASK (C macro), 6
Py_CLEAR (C function), 60
Py_CompileString (C function), 56
Py_CompileString(), 58
Py_CompileStringExFlags (C function), 57
Py_CompileStringFlags (C function), 56
Py_CompileStringObject (C function), 56
Py_complex (C type), 157
Py_DebugFlag (C var), 239
Py_DecodeLocale (C function), 83
Py_DECREF (C function), 60
Py_DecRef (C function), 61
Py_DECREF(), 7
Py_DEPRECATED (C macro), 6
Py_DontWriteBytecodeFlag (C var), 239
Py_Ellipsis (C var), 222
Py_EncodeLocale (C function), 84
Py_END_ALLOW_THREADS, 248
Py_END_ALLOW_THREADS (C macro), 252
Py_EndInterpreter (C function), 258
Py_EnterRecursiveCall (C function), 76
Py_eval_input (C var), 57
Py_Exit (C function), 87
Py_False (C var), 155
Py_FatalError (C function), 87
Py_FatalError(), 246
Py_FdIsInteractive (C function), 81
Py_file_input (C var), 58
Py_Finalize (C function), 242
Py_FinalizeEx (C function), 241
Py_FinalizeEx(), 87, 88, 241, 258
Py_FrozenFlag (C var), 239
Py_GenericAlias (C function), 234
Py_GenericAliasType (C var), 235
Py_GetArgcArgv (C function), 292
Py_GetBuildInfo (C function), 245
Py_GetCompiler (C function), 245
Py_GetCopyright (C function), 245
Py_GETENV (C macro), 6
Py_GetExecPrefix (C function), 243
Py_GetExecPrefix (), 15

Py_GetPath (C function), 244
Py_GetPath(), 15, 242, 244
Py_GetPlatform (C function), 245
Py_GetPrefix (C function), 243
Py_GetPrefix(), 15
Py_GetProgramFullPath (C function), 244
Py_GetProgramFullPath(), 15
Py_GetProgramName (C function), 243
Py_GetPythonHome (C function), 247
Py_GetVersion (C function), 245
Py_HashRandomizationFlag (C var), 239
Py_IgnoreEnvironmentFlag (C var), 239
Py_INCREF (C function), 59

Py_IncRef (C function), 61

Py_INCREF(), 7

Py_Initialize (C function), 241
Py_Initialize(), 14, 242, 258
Py_InitializeEx (C function), 241
Py_InitializeFromConfig (C function), 287
Py_InspectFlag (C var), 239
Py_InteractiveFlag (C var), 239

Py_Is (C function), 311

Py_IS_TYPE (C function), 311

Py_IsFalse (C function), 311
Py_IsInitialized (C function), 241
Py_IsInitialized(), 15

Py_IsNone (C function), 311
Py_IsolatedFlag (C wvar), 239

Py_IsTrue (C function), 311
Py_LeaveRecursiveCall (C function), 76
Py_LegacyWindowsFSEncodingFlag (C var), 239
Py_LegacyWindowsStdioFlag (C wvar), 240
Py_LIMITED_API (C macro), 17

Py_Main (C function), 53
PY_MAJOR_VERSION (C macro), 371

Py_MAX (C macro), 5

Py_MEMBER_SIZE (C macro), 5
PY_MICRO_VERSION (C macro), 371

Py_MIN (C macro), 5

PY_MINOR_VERSION (C macro), 371
Py_mod_create (C macro), 213
Py_mod_create.create_module (C function), 214
Py_mod_exec (C macro), 214
Py_mod_exec.exec_module (C function), 214
Py_NewInterpreter (C function), 257
Py_NewRef (C function), 59

Py_None (C war), 150

Py_NoSiteFlag (C var), 240
Py_NotImplemented (C var), 113
Py_NoUserSiteDirectory (C var), 240
Py_OptimizeFlag (C wvar), 240
Py_PreInitialize (C function), 273
Py_PreInitializeFromArgs (C function), 273
Py_PrelnitializeFromBytesArgs (C function), 273
Py_PRINT_RAW, 208

Py_QuietFlag (C var), 240

Py_REFCNT (C function), 312
PY_RELEASE_LEVEL (C macro), 371
PY_RELEASE_SERIAL (C macro), 371
Py_ReprEnter (C function), 76
Py_ReprLeave (C function), 77
Py_RETURN_FALSE (C macro), 155
Py_RETURN_NONE (C macro), 150
Py_RETURN_NOTIMPLEMENTED (C macro), 113
Py_RETURN_TRUE (C macro), 155
Py_RunMain (C function), 291
Py_SET_REFCNT (C function), 312
Py_SET_SIZE (C function), 312
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Py_SET_TYPE (C function), 312

Py_SetPath (C function), 244

Py_SetPath(), 244

Py_SetProgramName (C function), 242
Py_SetProgramName (), 15, 241, 243, 244
Py_SetPythonHome (C function), 247
Py_SetStandardStreamEncoding (C function), 242
Py_single_input (C var), 58

Py_SIZE (C function), 312

Py_ssize_t (C type), 11

PY_SSIZE_T_MAX, 153

Py_STRINGIFY (C macro), 5
Py_TPFLAGS_BASE_EXC_SUBCLASS ($#H#AHZEH), 338
Py_TPFLAGS_BASETYPE (M#AAAHZEH), 336
Py_TPFLAGS_BYTES_SUBCLASS ($i#&AHZEH), 337
Py_TPFLAGS_DEFAULT ({#&AAHZEH), 337
Py_TPFLAGS_DICT_SUBCLASS ($##&AHZEH), 337
Py_TPFLAGS_DISALLOW_INSTANTIATION ($##&AHZER), 338
Py_TPFLAGS_HAVE_FINALIZE (#i&HAAZEH), 338
Py_TPFLAGS_HAVE_GC ({#&AAHZEH), 336
Py_TPFLAGS_HAVE_VECTORCALL (}#&AHZEH), 338
Py_TPFLAGS_HEAPTYPE ($#&AAHZEH), 336
Py_TPFLAGS_IMMUTABLETYPE ($#AAHZEH), 338
Py_TPFLAGS_LIST_SUBCLASS ($#&AAZEH), 337
Py_TPFLAGS_LONG_SUBCLASS ($#AAHZEH), 337
Py_TPFLAGS_MAPPING ($AAZEH), 339
Py_TPFLAGS_METHOD_DESCRIPTOR ($H#AHZEH), 337
Py_TPFLAGS_READY (¥AHAHEH), 336
Py_TPFLAGS_READYING ($#AAAHZEH), 336
Py_TPFLAGS_SEQUENCE (f#8&AAHZEHK), 339
Py_TPFLAGS_TUPLE_SUBCLASS (¥#&AHZEH), 337
Py_TPFLAGS_TYPE_SUBCLASS (##&AHZEH), 338
Py_TPFLAGS_UNICODE_SUBCLASS ($8&AHZEH), 337
Py_tracefunc (C type), 260

Py_True (C var), 155

Py_tss_NEEDS_INIT (C macro), 263

Py_tss_t (C type), 263

Py_TYPE (C function), 311

Py_ucs1 (C type), 163

Py_ucs2 (C type), 163

Py_UCs4 (C type), 163

Py_UNBLOCK_THREADS (C macro), 253
Py_UnbufferedStdioFlag (C var), 240
Py_UNICODE (C type), 164
Py_UNICODE_IS_HIGH_SURROGATE (C macro), 168
Py_UNICODE_IS_LOW_SURROGATE (C macro), 168
Py_UNICODE_IS_SURROGATE (C macro), 168
Py_UNICODE_ISALNUM (C function), 167
Py_UNICODE_ISALPHA (C function), 167
Py_UNICODE_ISDECIMAL (C function), 167
Py_UNICODE_ISDIGIT (C function), 167
Py_UNICODE_ISLINEBREAK (C function), 167
Py_UNICODE_ISLOWER (C function), 167
Py_UNICODE_ISNUMERIC (C function), 167
Py_UNICODE_ISPRINTABLE (C function), 168
Py_UNICODE_ISSPACE (C function), 167
Py_UNICODE_ISTITLE (C function), 167
Py_UNICODE_ISUPPER (C function), 167
Py_UNICODE_JOIN_SURROGATES (C macro), 169
Py_UNICODE_TODECIMAL (C function), 168
Py_UNICODE_TODIGIT (C function), 168
Py_UNICODE_TOLOWER (C function), 168
Py_UNICODE_TONUMERIC (C function), 168
Py_UNICODE_TOTITLE (C function), 168
Py_UNICODE_TQUPPER (C function), 168
Py_UNREACHABLE (C macro), 5

Py_UNUSED (C macro), 6

Py_VaBuildValue (C function), 105

PY_VECTORCALL_ARGUMENTS_OFFSET (C macro), 120
Py_VerboseFlag (C var), 240

PY_VERSION_HEX (C macro), 371

Py_VISIT (C function), 368

Py_XDECREF (C function), 60

Py_XDECREF(), 14

Py_XINCREF (C function), 59

Py_XNewRef (C function), 60

PyAIter_Check (C function), 133
PyAnySet_Check (C function), 200
PyAnySet_CheckExact (C function), 200
PyArg_Parse (C function), 102
PyArg_ParseTuple (C function), 101
PyArg_ParseTupleAndKeywords (C function), 101
PyArg_UnpackTuple (C function), 102
PyArg_ValidateKeywordArguments (C function), 102
PyArg_VaParse (C function), 101
PyArg_VaParseTupleAndKeywords (C function), 102
PyASCIIObject (C type), 164

PyAsyncMethods (C type), 360
PyAsyncMethods.am_aiter (C member), 360
PyAsyncMethods.am_anext (C member), 360
PyAsyncMethods.am_await (C member), 360
PyAsyncMethods.am_send (C member), 360
PyBool_Check (C function), 155
PyBool_FromLong (C function), 155

PyBUF _ANY_CONTIGUOUS (C macro), 139
PyBUF_C_CONTIGUOUS (C macro), 139
PyBUF_CONTIG (C macro), 140

PyBUF_CONTIG_RO (C macro), 140
PyBUF_F_CONTIGUOUS (C macro), 139
PyBUF_FORMAT (C macro), 138

PyBUF_FULL (C macro), 140

PyBUF_FULL_RO (C macro), 140

PyBUF_INDIRECT (C macro), 139

PyBUF_ND (C macro), 139

PyBUF_RECORDS (C macro), 140
PyBUF_RECORDS_RO (C macro), 140
PyBUF_SIMPLE (C macro), 139

PyBUF_STRIDED (C macro), 140
PyBUF_STRIDED_RO (C macro), 140
PyBUF_STRIDES (C macro), 139

PyBUF_WRITABLE (C macro), 138
PyBuffer_FillContiguousStrides (C function), 143
PyBuffer_FillInfo (C function), 143
PyBuffer_FromContiguous (C function), 143
PyBuffer_GetPointer (C function), 143
PyBuffer_IsContiguous (C function), 142
PyBuffer_Release (C function), 142
PyBuffer_SizeFromFormat (C function), 142
PyBuffer_ToContiguous (C function), 143
PyBufferProcs, 135

PyBufferProcs (C type), 358
PyBufferProcs.bf_getbuffer (C member), 358
PyBufferProcs.bf_releasebuffer (C member), 359
PyByteArray_AS_STRING (C function), 163
PyByteArray_AsString (C function), 162
PyByteArray_Check (C function), 162
PyByteArray_CheckExact (C function), 162
PyByteArray_Concat (C function), 162
PyByteArray_FromObject (C function), 162
PyByteArray_FromStringAndSize (C function), 162
PyByteArray_GET_SIZE (C function), 163
PyByteArray_Resize (C function), 162
PyByteArray_Size (C function), 162
PyByteArray_Type (C var), 162
PyByteArrayObject (C type), 162
PyBytes_AS_STRING (C function), 160
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PyBytes_AsString (C function), 160
PyBytes_AsStringAndSize (C function), 161
PyBytes_Check (C function), 159
PyBytes_CheckExact (C function), 159
PyBytes_Concat (C function), 161
PyBytes_ConcatAndDel (C function), 161
PyBytes_FromFormat (C function), 159
PyBytes_FromFormatV (C function), 160
PyBytes_FromObject (C function), 160
PyBytes_FromString (C function), 159
PyBytes_FromStringAndSize (C function), 159
PyBytes_GET_SIZE (C function), 160
PyBytes_Size (C function), 160
PyBytes_Type (C var), 159

PyBytesObject (C type), 159
PyCallable_Check (C function), 125
PyCallIter_Check (C function), 219
PyCalllIter_New (C function), 219
PyCallIter_Type (C war), 219

PyCapsule (C type), 224
PyCapsule_CheckExact (C function), 225
PyCapsule_Destructor (C type), 225
PyCapsule_GetContext (C function), 225
PyCapsule_GetDestructor (C function), 225
PyCapsule_GetName (C function), 226
PyCapsule_GetPointer (C function), 225
PyCapsule_Import (C function), 226
PyCapsule_IsValid (C function), 226
PyCapsule_New (C function), 225
PyCapsule_SetContext (C function), 226
PyCapsule_SetDestructor (C function), 226
PyCapsule_SetName (C function), 226
PyCapsule_SetPointer (C function), 226
PyCell_Check (C function), 205

PyCell_GET (C function), 205

PyCell_Get (C function), 205
PyCell_New (C function), 205
PyCell_SET (C function), 206

PyCell_Set (C function), 205

PyCell_Type (C war), 205

PyCellObject (C type), 205

PyCFunction (C type), 313
PyCFunctionWithKeywords (C type), 313
PyCMethod (C' type), 313

PyCode_Addr2Line (C function), 207
PyCode_Check (C function), 206
PyCode_GetNumFree (C function), 206
PyCode_New (C function), 206

PyCode_NewEmpty (C' function), 206
PyCode_NewWithPosOnlyArgs (C function), 206
PyCode_Type (C var), 206
PyCodec_BackslashReplaceErrors (C function), 111
PyCodec_Decode (C function), 109
PyCodec_Decoder (C function), 110
PyCodec_Encode (C function), 109
PyCodec_Encoder (C function), 110
PyCodec_IgnoreErrors (C function), 111
PyCodec_IncrementalDecoder (C function), 110
PyCodec_IncrementalEncoder (C function), 110
PyCodec_KnownEncoding (C function), 109
PyCodec_LookupError (C function), 110
PyCodec_NameReplaceErrors (C function), 111
PyCodec_Register (C function), 109
PyCodec_RegisterError (C function), 110
PyCodec_ReplaceErrors (C function), 111
PyCodec_StreamReader (C function), 110
PyCodec_StreamWriter (C function), 110
PyCodec_StrictErrors (C function), 111

PyCodec_Unregister (C function), 109
PyCodec_XMLCharRefReplaceErrors (C function), 111
PyCodeObject (C type), 206

PyCompactUnicodeObject (C type), 164
PyCompilerFlags (C struct), 58
PyCompilerFlags.cf_feature_version (C member), 58
PyCompilerFlags.cf_flags (C member), 58
PyComplex_AsCComplex (C function), 158
PyComplex_Check (C function), 158
PyComplex_CheckExact (C function), 158
PyComplex_FromCComplex (C function), 158
PyComplex_FromDoubles (C function), 158
PyComplex_ImagAsDouble (C function), 158
PyComplex_RealAsDouble (C function), 158
PyComplex_Type (C var), 158

PyComplexObject (C type), 158

PyConfig (C type), 274

PyConfig.argv (C member), 276
PyConfig.base_exec_prefix (C member), 276
PyConfig.base_executable (C member), 276
PyConfig.base_prefix (C member), 276
PyConfig.buffered_stdio (C member), 276
PyConfig.bytes_warning (C member), 277
PyConfig.check_hash_pycs_mode (C member), 277
PyConfig.configure_c_stdio (C member), 277
PyConfig.dev_mode (C member), 278
PyConfig.dump_refs (C member), 278
PyConfig.exec_prefix (C member), 278
PyConfig.executable (C member), 278
PyConfig.faulthandler (C member), 278
PyConfig.filesystem_encoding (C member), 278
PyConfig.filesystem_errors (C member), 279
PyConfig.hash_seed (C member), 279

PyConfig.home (C member), 279
PyConfig.import_time (C member), 280
PyConfig.inspect (C member), 280
PyConfig.install_signal_handlers (C member), 280
PyConfig.interactive (C member), 280
PyConfig.isolated (C member), 280
PyConfig.legacy_windows_stdio (C member), 281
PyConfig.malloc_stats (C member), 281
PyConfig.module_search_paths (C member), 281
PyConfig.module_search_paths_set (C member), 281
PyConfig.optimization_level (C member), 282
PyConfig.orig_argv (C member), 282
PyConfig.parse_argv (C member), 282
PyConfig.parser_debug (C member), 282
PyConfig.pathconfig_warnings (C member), 283
PyConfig.platlibdir (C member), 281
PyConfig.prefix (C member), 283
PyConfig.program_name (C member), 283
PyConfig.pycache_prefix (C member), 283
PyConfig.PyConfig_Clear (C function), 275
PyConfig.PyConfig InitIsolatedConfig (C function), 274
PyConfig.PyConfig_InitPythonConfig (C function), 274
PyConfig.PyConfig Read (C function), 275
PyConfig.PyConfig_SetArgv (C function), 275
PyConfig.PyConfig_SetBytesArgv (C function), 275
PyConfig.PyConfig_SetBytesString (C function), 274
PyConfig.PyConfig_SetString (C function), 274
PyConfig.PyConfig_ SetWideStringList (C function), 275
PyConfig.pythonpath_env (C member), 281
PyConfig.quiet (C member), 284
PyConfig.run_command (C member), 284
PyConfig.run_filename (C member), 284
PyConfig.run_module (C member), 284
PyConfig.show_ref_count (C member), 284
PyConfig.site_import (C member), 284
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PyConfig.skip_source_first_line (C member), 285
PyConfig.stdio_encoding (C member), 285
PyConfig.stdio_errors (C member), 285
PyConfig.tracemalloc (C member), 285
PyConfig.use_environment (C member), 285
PyConfig.use_hash_seed (C member), 279
PyConfig.user_site_directory (C member), 286
PyConfig.verbose (C member), 286
PyConfig.warn_default_encoding (C member), 277
PyConfig.warnoptions (C member), 286
PyConfig.write_bytecode (C member), 286
PyConfig.xoptions (C member), 287

PyContext (C type), 228

PyContext_CheckExact (C function), 229
PyContext_Copy (C function), 229
PyContext_CopyCurrent (C function), 229
PyContext_Enter (C function), 229
PyContext_Exit (C function), 229

PyContext_New (C function), 229

PyContext_Type (C var), 228

PyContextToken (C type), 228
PyContextToken_CheckExact (C function), 229
PyContextToken_Type (C var), 228

PyContextVar (C type), 228
PyContextVar_CheckExact (C function), 229
PyContextVar_Get (C function), 229
PyContextVar_New (C function), 229
PyContextVar_Reset (C function), 230
PyContextVar_Set (C function), 230
PyContextVar_Type (C var), 228
PyCoro_CheckExact (C function), 228

PyCoro_New (C function), 228

PyCoro_Type (C var), 227

PyCoroObject (C type), 227

PyDate_Check (C function), 230
PyDate_CheckExact (C function), 230
PyDate_FromDate (C function), 231
PyDate_FromTimestamp (C function), 234
PyDateTime_Check (C function), 230
PyDateTime_CheckExact (C function), 231
PyDateTime_DATE_GET_FOLD (C function), 233
PyDateTime_DATE_GET_HOUR (C function), 232
PyDateTime_DATE_GET_MICROSECOND (C function), 233
PyDateTime_DATE_GET_MINUTE (C function), 233
PyDateTime _DATE_GET_SECOND (C function), 233
PyDateTime_DATE_GET_TZINFO (C function), 233
PyDateTime _DELTA_GET_DAYS (C function), 234
PyDateTime_DELTA_GET_MICROSECONDS (C function), 234
PyDateTime _DELTA_GET_SECONDS (C function), 234
PyDateTime_FromDateAndTime (C function), 231
PyDateTime_FromDateAndTimeAndFold (C function), 231
PyDateTime_FromTimestamp (C function), 234
PyDateTime_GET_DAY (C function), 232
PyDateTime_GET_MONTH (C function), 232
PyDateTime_GET_YEAR (C function), 232
PyDateTime_TIME_GET_FOLD (C function), 233
PyDateTime_TIME_GET_HOUR (C function), 233
PyDateTime_TIME_GET_MICROSECOND (C function), 233
PyDateTime_TIME_GET_MINUTE (C function), 233
PyDateTime_TIME_GET_SECOND (C function), 233
PyDateTime _TIME_GET_TZINFO (C function), 233
PyDateTime_TimeZone_UTC (C var), 230
PyDelta_Check (C function), 231
PyDelta_CheckExact (C function), 231
PyDelta_FromDSU (C function), 232
PyDescr_IsData (C function), 220
PyDescr_NewClassMethod (C function), 220
PyDescr_NewGetSet (C function), 220

PyDescr_NewMember (C' function), 220

PyDescr_NewMethod (C function), 220

PyDescr_NewWrapper (C function), 220

PyDict_Check (C function), 196

PyDict_CheckExact (C function), 196

PyDict_Clear (C function), 196

PyDict_Contains (C function), 196

PyDict_Copy (C function), 196

PyDict_Delltem (C function), 197

PyDict_DelltemString (C function), 197

PyDict_GetItem (C function), 197

PyDict_GetItemString (C function), 197

PyDict_GetItemWithError (C function), 197

PyDict_Items (C function), 198

PyDict_Keys (C function), 198

PyDict_Merge (C function), 199

PyDict_MergeFromSeq2 (C function), 199

PyDict_New (C function), 196

PyDict_Next (C function), 198

PyDict_SetDefault (C function), 197

PyDict_SetItem (C function), 196

PyDict_SetItemString (C function), 197

PyDict_Size (C function), 198

PyDict_Type (C var), 196

PyDict_Update (C function), 199

PyDict_Values (C function), 198

PyDictObject (C type), 196

PyDictProxy_New (C function), 196

PyDoc_STR (C macro), 6

PyDoc_STRVAR (C macro), 6

PyErr_BadArgument (C function), 65

PyErr_BadInternalCall (C function), 67

PyErr_CheckSignals (C function), 71

PyErr_Clear (C function), 64

PyErr_Clear(), 12, 14

PyErr_ExceptionMatches (C function), 69

PyErr_ExceptionMatches(), 14

PyErr_Fetch (C function), 69

PyErr_Format (C function), 65

PyErr_FormatV (C function), 65

PyErr_GetExcInfo (C function), 70

PyErr_GivenExceptionMatches (C function), 69

PyErr_NewException (C function), 73

PyErr_NewExceptionWithDoc (C function), 73

PyErr_NoMemory (C function), 65

PyErr_NormalizeException (C function), 70

PyErr_Occurred (C function), 69

PyErr_Occurred(), 12

PyErr_Print (C function), 64

PyErr_PrintEx (C function), 64

PyErr_ResourceWarning (C function), 69

PyErr_Restore (C function), 70

PyErr_SetExcFromWindowsErr (C function), 66

PyErr_SetExcFromWindowsErrWithFilename (C function), 67

PyErr_SetExcFromWindowsErrWithFilenameObject (C
Sfunction), 66

PyErr_SetExcFromWindowsErrWithFilenameObjects (C'
Sfunction), 66

PyErr_SetExcInfo (C function), 71

PyErr_SetFromErrno (C function), 65

PyErr_SetFromErrnoWithFilename (C function), 66

PyErr_SetFromErrnoWithFilenameObject (C function), 65

PyErr_SetFromErrnoWithFilenameObjects (C function), 65

PyErr_SetFromWindowsErr (C function), 66

PyErr_SetFromWindowsErrWithFilename (C function), 66

PyErr_SetImportError (C function), 67

PyErr_SetImportErrorSubclass (C function), 67

PyErr_SetInterrupt (C function), 72
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PyErr_SetInterruptEx (C function), 72
PyErr_SetNone (C function), 65
PyErr_SetObject (C function), 64
PyErr_SetString (C function), 64
PyErr_SetString(), 12
PyErr_SyntaxLocation (C function), 67
PyErr_SyntaxLocationEx (C function), 67
PyErr_SyntaxLocationObject (C function), 67
PyErr_WarnEx (C function), 68
PyErr_WarnExplicit (C function), 68
PyErr_WarnExplicitObject (C function), 68
PyErr_WarnFormat (C function), 68
PyErr_WriteUnraisable (C function), 64
PyEval_AcquireLock (C function), 256
PyEval_AcquireThread (C function), 256
PyEval_AcquireThread(), 250
PyEval_EvalCode (C function), 57
PyEval_EvalCodeEx (C function), 57
PyEval_EvalFrame (C function), 57
PyEval_EvalFrameEx (C function), 57
PyEval_GetBuiltins (C function), 108
PyEval_GetFrame (C function), 108
PyEval_GetFuncDesc (C function), 108
PyEval_GetFuncName (C function), 108
PyEval_GetGlobals (C function), 108
PyEval_GetLocals (C function), 108
PyEval_InitThreads (C function), 250
PyEval_InitThreads(), 241
PyEval_MergeCompilerFlags (C function), 57
PyEval_ReleaseLock (C function), 257
PyEval_ReleaseThread (C function), 256
PyEval_ReleaseThread(), 250
PyEval_RestoreThread (C function), 251
PyEval_RestoreThread(), 248, 250
PyEval_SaveThread (C function), 251
PyEval_SaveThread(), 248, 250
PyEval_SetProfile (C function), 262
PyEval_SetTrace (C function), 262
PyEval_ThreadsInitialized (C function), 250
PyExc_ArithmeticError, 77
PyExc_AssertionError, 77
PyExc_AttributeError, 77
PyExc_BaseException, 77
PyExc_BlockingIOError, 77
PyExc_BrokenPipeError, 77
PyExc_BufferError, 77
PyExc_BytesWarning, 79
PyExc_ChildProcessError, 77
PyExc_ConnectionAbortedError, 77
PyExc_ConnectionError, 77
PyExc_ConnectionRefusedError, 77
PyExc_ConnectionResetError, 77
PyExc_DeprecationWarning, 79
PyExc_EnvironmentError, 79
PyExc_EOFError, 77
PyExc_Exception, 77
PyExc_FileExistsError, 77
PyExc_FileNotFoundError, 77
PyExc_FloatingPointError, 77
PyExc_FutureWarning, 79
PyExc_GeneratorExit, 77
PyExc_ImportError, 77
PyExc_ImportWarning, 79
PyExc_IndentationError, 77
PyExc_IndexError, 77
PyExc_InterruptedError, 77
PyExc_IOError, 79
PyExc_IsADirectoryError, 77

PyExc_KeyboardInterrupt, 77
PyExc_KeyError, 77
PyExc_LookupError, 77
PyExc_MemoryError, 77
PyExc_ModuleNotFoundError, 77
PyExc_NameError, 77
PyExc_NotADirectoryError, 77
PyExc_NotImplementedError, 77
PyExc_0SError, 77
PyExc_OverflowError, 77
PyExc_PendingDeprecationWarning, 79
PyExc_PermissionError, 77
PyExc_ProcessLookupError, 77
PyExc_RecursionError, 77
PyExc_ReferenceError, 77
PyExc_ResourceWarning, 79
PyExc_RuntimeError, 77
PyExc_RuntimeWarning, 79
PyExc_StopAsyncIteration, 77
PyExc_StopIteration, 77
PyExc_SyntaxError, 77
PyExc_SyntaxWarning, 79
PyExc_SystemError, 77
PyExc_SystemExit, 77
PyExc_TabError, 77
PyExc_TimeoutError, 77
PyExc_TypeError, 77
PyExc_UnboundLocalError, 77
PyExc_UnicodeDecodeError, 77
PyExc_UnicodeEncodeError, 77
PyExc_UnicodeError, 77
PyExc_UnicodeTranslateError, 77
PyExc_UnicodeWarning, 79
PyExc_UserWarning, 79
PyExc_ValueError, 77
PyExc_Warning, 79
PyExc_WindowsError, 79
PyExc_ZeroDivisionError, 77
PyException_GetCause (C function), 73
PyException_GetContext (C function), 73
PyException_GetTraceback (C function), 73
PyException_SetCause (C function), 74
PyException_SetContext (C function), 73
PyException_SetTraceback (C function), 73
PyFile_FromFd (C function), 207
PyFile_GetLine (C function), 207
PyFile_SetOpenCodeHook (C function), 208
PyFile_WriteObject (C function), 208
PyFile_WriteString (C function), 208
PyFloat_AS_DOUBLE (C function), 156
PyFloat_AsDouble (C function), 156
PyFloat_Check (C function), 156

PyFloat_CheckExact (C function), 156
PyFloat_FromDouble (C function), 156
PyFloat_FromString (C function), 156

PyFloat_GetInfo (C function), 156
PyFloat_GetMax (C function), 156
PyFloat_GetMin (C function), 156
PyFloat_Type (C var), 156
PyFloatObject (C type), 156
PyFrame_GetBack (C function), 108
PyFrame_GetCode (C function), 108
PyFrame_GetLineNumber (C function), 108
PyFrameObject (C type), 57
PyFrozenSet_Check (C function), 200
PyFrozenSet_CheckExact (C function), 200
PyFrozenSet_New (C' function), 201
PyFrozenSet_Type (C var), 200

426

]



The Python/C API, Y —2X 3.10.13

PyFunction_Check (C function), 202
PyFunction_GetAnnotations (C function), 203
PyFunction_GetClosure (C function), 203
PyFunction_GetCode (C function), 202
PyFunction_GetDefaults (C function), 203
PyFunction_GetGlobals (C function), 203
PyFunction_GetModule (C function), 203
PyFunction_New (C function), 202
PyFunction_NewWithQualName (C function), 202
PyFunction_SetAnnotations (C function), 203
PyFunction_SetClosure (C function), 203
PyFunction_SetDefaults (C function), 203
PyFunction_Type (C var), 202

PyFunctionObject (C type), 202

PyGC_Collect (C function), 369

PyGC_Disable (C function), 369

PyGC_Enable (C function), 369

PyGC_IsEnabled (C function), 369

PyGen_Check (C function), 227

PyGen_CheckExact (C function), 227

PyGen_New (C function), 227
PyGen_NewWithQualName (C function), 227
PyGen_Type (C var), 227

PyGenObject (C type), 227

PyGetSetDef (C type), 318

PyGILState_Check (C function), 252
PyGILState_Ensure (C function), 251
PyGILState_GetThisThreadState (C function), 252
PyGILState_Release (C function), 252
PyImport_AddModule (C function), 90
PyImport_AddModuleObject (C function), 89
PyImport_AppendInittab (C function), 92
PyImport_ExecCodeModule (C function), 90
PyImport_ExecCodeModuleEx (C function), 90
PyImport_ExecCodeModuleObject (C function), 90
PyImport_ExecCodeModuleWithPathnames (C function), 91
PyImport_ExtendInittab (C function), 93
PyImport_FrozenModules (C var), 92
PyImport_GetImporter (C function), 91
PyImport_GetMagicNumber (C function), 91
PyImport_GetMagicTag (C function), 91
PyImport_GetModule (C function), 91
PyImport_GetModuleDict (C function), 91
PyImport_Import (C function), 89
PyImport_ImportFrozenModule (C function), 92
PyImport_ImportFrozenModuleObject (C function), 92
PyImport_ImportModule (C function), 88
PyImport_ImportModuleEx (C function), 88
PyImport_ImportModuleLevel (C function), 89
PyImport_ImportModuleLevelObject (C function), 89
PyImport_ImportModuleNoBlock (C' function), 88
PyImport_ReloadModule (C function), 89
PyIndex_Check (C function), 129
PyInstanceMethod_Check (C function), 204
PyInstanceMethod_Function (C function), 204
PyInstanceMethod_GET_FUNCTION (C function), 204
PyInstanceMethod_New (C function), 204
PyInstanceMethod_Type (C wvar), 204
PyInterpreterState (C type), 250
PyInterpreterState_Clear (C function), 253
PyInterpreterState_Delete (C function), 253
PyInterpreterState_Get (C function), 254
PyInterpreterState_GetDict (C function), 255
PyInterpreterState_GetID (C function), 254
PyInterpreterState_Head (C function), 262
PyInterpreterState_Main (C function), 262
PyInterpreterState_New (C function), 253
PyInterpreterState_Next (C function), 262

PyInterpreterState_ThreadHead (C function), 262
PyIter_Check (C function), 133

PyIter_Next (C function), 133

PyIter_Send (C function), 134

PyList_Append (C function), 195
PyList_AsTuple (C function), 195

PyList_Check (C function), 194
PyList_CheckExact (C function), 194
PyList_GET_ITEM (C function), 194
PyList_GET_SIZE (C function), 194
PyList_GetItem (C function), 194
PyList_GetItem(), 10

PyList_GetSlice (C function), 195
PyList_Insert (C function), 195

PyList_New (C function), 194

PyList_Reverse (C function), 195
PyList_SET_ITEM (C function), 195
PyList_SetItem (C function), 194
PyList_SetItem(), 8

PyList_SetSlice (C function), 195

PyList_Size (C function), 194

PyList_Sort (C function), 195

PyList_Type (C var), 194

PyListObject (C type), 194

PyLong_AsDouble (C function), 154
PyLong_AsLong (C function), 152
PyLong_AsLongAndOverflow (C function), 152
PyLong_AsLongLong (C function), 152
PyLong_AsLongLongAndOverflow (C function), 153
PyLong_AsSize_t (C function), 153
PyLong_AsSsize_t (C function), 153
PyLong_AsUnsignedLong (C function), 153
PyLong_AsUnsignedLongLong (C function), 154
PyLong_AsUnsignedLongLongMask (C function), 154
PyLong_AsUnsignedLongMask (C function), 154
PyLong_AsVoidPtr (C function), 155
PyLong_Check (C function), 150
PyLong_CheckExact (C function), 150
PyLong_FromDouble (C function), 151
PyLong_FromLong (C function), 151
PyLong_FromLongLong (C function), 151
PyLong_FromSize_t (C function), 151
PyLong_FromSsize_t (C function), 151
PyLong_FromString (C function), 151
PyLong_FromUnicodeObject (C function), 152
PyLong_FromUnsignedLong (C function), 151
PyLong_FromUnsignedLonglong (C function), 151
PyLong_FromVoidPtr (C function), 152
PyLong_Type (C var), 150

PyLong0Object (C type), 150

PyMapping_Check (C function), 132
PyMapping_DelItem (C function), 132
PyMapping_DelItemString (C function), 132
PyMapping_GetItemString (C function), 132
PyMapping_HasKey (C function), 132
PyMapping_HasKeyString (C function), 133
PyMapping_Items (C function), 133
PyMapping_Keys (C function), 133
PyMapping_Length (C function), 132
PyMapping_SetItemString (C function), 132
PyMapping_Size (C function), 132
PyMapping_Values (C function), 133
PyMappingMethods (C type), 356
PyMappingMethods.mp_ass_subscript (C member), 357
PyMappingMethods.mp_length (C member), 356
PyMappingMethods.mp_subscript (C member), 356
PyMarshal_ReadLastObjectFromFile (C function), 94
PyMarshal_ReadLongFromFile (C function), 94
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PyMarshal_ReadObjectFromFile (C function), 94
PyMarshal_ReadObjectFromString (C function), 94
PyMarshal_ReadShortFromFile (C function), 94
PyMarshal_WriteLongToFile (C function), 93
PyMarshal_WriteObjectToFile (C function), 93
PyMarshal_WriteObjectToString (C function), 93
PyMem_Calloc (C function), 298

PyMem_Del (C function), 299

PyMem_Free (C function), 299

PyMem_GetAllocator (C function), 303

PyModule_GetState (C function), 210
PyModule_New (C function), 209
PyModule_NewObject (C function), 209
PyModule_SetDocString (C function), 215
PyModule_Type (C var), 209

PyModuleDef (C type), 210
PyModuleDef_Init (C function), 213
PyModuleDef_Slot (C type), 213
PyModuleDef_Slot.slot (C member), 213
PyModuleDef_Slot.value (C member), 213

PyMem_Malloc (C function), 298 PyModuleDef .m_base (C member), 210
PyMem_New (C function), 299 PyModuleDef.m_clear (C member), 211
PyMem_RawCalloc (C function), 297 PyModuleDef .m_doc (C member), 210
PyMem_RawFree (C function), 298 PyModuleDef .m_free (C member), 212
PyMem_RawMalloc (C function), 297 PyModuleDef .m_methods (C member), 211
PyMem_RawRealloc (C function), 297 PyModuleDef .m_name (C member), 210
PyMem_Realloc (C function), 298 PyModuleDef .m_size (C member), 211
PyMem_Resize (C function), 299 PyModuleDef.m_slots (C member), 211
PyMem_SetAllocator (C function), 303 PyModuleDef .m_slots.m_reload (C member), 211
PyMem_SetupDebugHooks (C' function), 303 PyModuleDef .m_traverse (C member), 211

PyMemAllocatorDomain (C type), 302

PyMemAllocatorDomain.PYMEM_DOMAIN_MEM (C macro), 302
PyMemAllocatorDomain.PYMEM_DOMAIN_OBJ (C macro), 303
PyMemAllocatorDomain.PYMEM_DOMAIN_RAW (C macro), 302

PyNumber_Absolute (C function), 126
PyNumber_Add (C function), 125
PyNumber_And (C function), 126
PyNumber_AsSsize_t (C function), 129

PyMemAllocatorEx (C type), 302
PyMember_GetOne (C function), 317
PyMember_SetOne (C function), 317
PyMemberDef (C type), 316
PyMemoryView_Check (C function), 223
PyMemoryView_FromBuffer (C function), 223
PyMemoryView_FromMemory (C function), 222
PyMemoryView_FromObject (C function), 222
PyMemoryView_GET_BASE (C function), 223
PyMemoryView_GET_BUFFER (C function), 223
PyMemoryView_GetContiguous (C function), 223
PyMethod_Check (C function), 204
PyMethod_Function (C function), 204
PyMethod_GET_FUNCTION (C function), 205
PyMethod_GET_SELF (C function), 205
PyMethod_New (C function), 204
PyMethod_Self (C function), 205
PyMethod_Type (C var), 204

PyMethodDef (C type), 314

PyMethodDef .m1_doc (C member), 314
PyMethodDef .m1_flags (C member), 314
PyMethodDef .m1_meth (C member), 314
PyMethodDef .m1_name (C member), 314
PyModule_AddFunctions (C function), 215
PyModule_AddIntConstant (C function), 217
PyModule_AddIntMacro (C function), 217
PyModule_AddObject (C function), 216
PyModule_AddObjectRef (C function), 215
PyModule_AddStringConstant (C function), 217
PyModule_AddStringMacro (C function), 217
PyModule_AddType (C function), 218
PyModule_Check (C function), 209
PyModule_CheckExact (C function), 209
PyModule_Create (C function), 212
PyModule_Create2 (C function), 212
PyModule_ExecDef (C function), 215
PyModule_FromDefAndSpec (C function), 214
PyModule_FromDefAndSpec2 (C function), 214
PyModule_GetDef (C function), 210
PyModule_GetDict (C function), 209
PyModule_GetFilename (C function), 210
PyModule_GetFilenameObject (C function), 210
PyModule_GetName (C function), 209
PyModule_GetNameObject (C function), 209

PyNumber_Check (C function), 125
PyNumber_Divmod (C' function), 126
PyNumber_Float (C function), 128
PyNumber_FloorDivide (C function), 125
PyNumber_Index (C function), 128
PyNumber_InPlaceAdd (C function), 127
PyNumber_InPlaceAnd (C function), 128
PyNumber_InPlaceFloorDivide (C function), 127
PyNumber_InPlaceLshift (C function), 128
PyNumber_InPlaceMatrixMultiply (C function), 127
PyNumber_InPlaceMultiply (C function), 127
PyNumber_InPlaceOr (C function), 128
PyNumber_InPlacePower (C function), 128
PyNumber_InPlaceRemainder (C function), 127
PyNumber_InPlaceRshift (C function), 128
PyNumber_InPlaceSubtract (C function), 127
PyNumber_InPlaceTrueDivide (C function), 127
PyNumber_InPlaceXor (C function), 128
PyNumber_Invert (C function), 126

PyNumber_Long (C function), 128

PyNumber_Lshift (C function), 126
PyNumber_MatrixMultiply (C function), 125
PyNumber_Multiply (C function), 125
PyNumber_Negative (C function), 126

PyNumber_0r (C function), 127

PyNumber_Positive (C function), 126
PyNumber_Power (C function), 126
PyNumber_Remainder (C function), 126
PyNumber_Rshift (C function), 126
PyNumber_Subtract (C function), 125
PyNumber_ToBase (C' function), 129
PyNumber_TrueDivide (C function), 125
PyNumber_Xor (C function), 127

PyNumberMethods (C' type), 354
PyNumberMethods.nb_absolute (C member), 355
PyNumberMethods.nb_add (C member), 355
PyNumberMethods.nb_and (C member), 355
PyNumberMethods.nb_bool (C member), 355
PyNumberMethods.nb_divmod (C member), 355
PyNumberMethods.nb_float (C member), 356
PyNumberMethods.nb_floor_divide (C member), 356
PyNumberMethods.nb_index (C member), 356
PyNumberMethods.nb_inplace_add (C member), 356
PyNumberMethods.nb_inplace_and (C member), 356
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PyNumberMethods.nb_inplace_floor_divide (C member),
356
PyNumberMethods.nb_inplace_lshift (C member), 356
PyNumberMethods.nb_inplace_matrix_multiply (C
member), 356
PyNumberMethods.nb_inplace_multiply (C member), 356
PyNumberMethods.nb_inplace_or (C member), 356
PyNumberMethods.nb_inplace_power (C member), 356
PyNumberMethods.nb_inplace_remainder (C member), 356
PyNumberMethods.nb_inplace_rshift (C member), 356
PyNumberMethods.nb_inplace_subtract (C member), 356
PyNumberMethods.nb_inplace_true_divide (C member),
356
PyNumberMethods.nb_inplace_xor (C member), 356
PyNumberMethods.nb_int (C member), 355
PyNumberMethods.nb_invert (C member), 355
PyNumberMethods.nb_lshift (C member), 355
PyNumberMethods.nb_matrix_multiply (C member), 356
PyNumberMethods.nb_multiply (C member), 355
PyNumberMethods.nb_negative (C member), 355
PyNumberMethods.nb_or (C member), 355
PyNumberMethods.nb_positive (C member), 355
PyNumberMethods.nb_power (C member), 355
PyNumberMethods .nb_remainder (C member), 355
PyNumberMethods.nb_reserved (C member), 355
PyNumberMethods.nb_rshift (C member), 355
PyNumberMethods.nb_subtract (C member), 355
PyNumberMethods.nb_true_divide (C member), 356
PyNumberMethods.nb_xor (C member), 355
PyObject (C type), 310
PyObject_AsCharBuffer (C function), 144
PyObject_ASCII (C function), 116
PyObject_AsFileDescriptor (C function), 207
PyObject_AsReadBuffer (C function), 144
PyObject_AsWriteBuffer (C function), 144
PyObject_Bytes (C function), 116
PyObject_Call (C function), 122
PyObject_CallFunction (C function), 123
PyObject_CallFunctionObjArgs (C function), 123
PyObject_CallMethod (C function), 123
PyObject_CallMethodNoArgs (C function), 124
PyObject_CallMethodObjArgs (C function), 123
PyObject_CallMethodOneArg (C function), 124
PyObject_CallNoArgs (C function), 122
PyObject_CallObject (C function), 122
PyObject_Calloc (C function), 300
PyObject_CallOneArg (C function), 122
PyObject_CheckBuffer (C function), 142
PyObject_CheckReadBuffer (C function), 144
PyObject_ClearWeakRefs (C function), 224
PyObject_Del (C function), 310
PyObject_DelAttr (C function), 114
PyObject_DelAttrString (C function), 115
PyObject_DelItem (C function), 118
PyObject_Dir (C function), 118
PyObject_Format (C function), 115
PyObject_Free (C function), 301
PyObject_GC_Del (C function), 367
PyObject_GC_IsFinalized (C function), 367
PyObject_GC_IsTracked (C function), 367
PyObject_GC_New (C function), 367
PyObject_GC_NewVar (C function), 367
PyObject_GC_Resize (C function), 367
PyObject_GC_Track (C function), 367
PyObject_GC_UnTrack (C function), 368
PyObject_GenericGetAttr (C function), 114
PyObject_GenericGetDict (C function), 115
PyObject_GenericSetAttr (C function), 114

PyObject_GenericSetDict (C function), 115
PyObject_GetAIter (C function), 118
PyObject_GetArenaAllocator (C function), 306
PyObject_GetAttr (C function), 114
PyObject_GetAttrString (C function), 114
PyObject_GetBuffer (C function), 142
PyObject_GetItem (C function), 118
PyObject_GetIter (C function), 118
PyObject_HasAttr (C function), 113
PyObject_HasAttrString (C function), 113
PyObject_Hash (C function), 117
PyObject_HashNotImplemented (C function), 117
PyObject_HEAD (C macro), 310
PyObject_HEAD_INIT (C macro), 312
PyObject_Init (C function), 309
PyObject_InitVar (C function), 309
PyObject_IS_GC (C function), 367
PyObject_IsInstance (C function), 116
PyObject_IsSubclass (C function), 116
PyObject_IsTrue (C function), 117
PyObject_Length (C function), 117
PyObject_LengthHint (C function), 118
PyObject_Malloc (C function), 300
PyObject_New (C function), 309
PyObject_NewVar (C function), 309
PyObject_Not (C function), 117
PyObject._ob_next (C member), 327
PyObject._ob_prev (C member), 327
PyObject_Print (C function), 113
PyObject_Realloc (C function), 300
PyObject_Repr (C function), 115
PyObject_RichCompare (C function), 115
PyObject_RichCompareBool (C function), 115
PyObject_SetArenaAllocator (C function), 306
PyObject_SetAttr (C function), 114
PyObject_SetAttrString (C function), 114
PyObject_SetItem (C function), 118
PyObject_Size (C function), 117
PyObject_Str (C function), 116
PyObject_Type (C function), 117
PyObject_TypeCheck (C function), 117
PyObject_VAR_HEAD (C macro), 311
PyObject_Vectorcall (C function), 124
PyObject_VectorcallDict (C function), 124
PyObject_VectorcallMethod (C function), 124
PyObjectArenaAllocator (C type), 306
PyObject.ob_refcnt (C member), 327
PyObject.ob_type (C member), 327
Py0S_AfterFork (C function), 82
Py0S_AfterFork_Child (C function), 82
Py0S_AfterFork_Parent (C function), 82
Py0S_BeforeFork (C function), 81
Py0S_CheckStack (C' function), 82
Py0S_double_to_string (C function), 107
Py0S_FSPath (C function), 81

Py0S_getsig (C function), 83
Py0S_InputHook (C war), 55
Py0S_ReadlineFunctionPointer (C war), 55
Py0S_setsig (C function), 83

Py0S_snprintf (C function), 106
Py0S_stricmp (C function), 107
Py0S_string_to_double (C function), 106
Py0S_strnicmp (C function), 107
Py0S_vsnprintf (C function), 106
PyPreConfig (C type), 271
PyPreConfig.allocator (C member), 271
PyPreConfig.coerce_c_locale (C member), 271
PyPreConfig.coerce_c_locale_warn (C member), 272
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PyPreConfig.configure_locale (C member), 271
PyPreConfig.dev_mode (C member), 272
PyPreConfig.isolated (C member), 272
PyPreConfig.legacy_windows_fs_encoding (C member),
272
PyPreConfig.parse_argv (C member), 272
PyPreConfig.PyPreConfig_InitIsolatedConfig (C
function), 271
PyPreConfig.PyPreConfig_InitPythonConfig (C function),
271
PyPreConfig.use_environment (C member), 272
PyPreConfig.utf8_mode (C member), 272
PyProperty_Type (C var), 220
PyRun_AnyFile (C function), 53
PyRun_AnyFileEx (C function), 54
PyRun_AnyFileExFlags (C function), 54
PyRun_AnyFileFlags (C function), 53
PyRun_File (C function), 56
PyRun_FileEx (C function), 56
PyRun_FileExFlags (C function), 56
PyRun_FileFlags (C function), 56
PyRun_InteractiveLoop (C function), 55
PyRun_InteractiveLoopFlags (C function), 55
PyRun_InteractiveOne (C function), 54
PyRun_InteractiveOneFlags (C function), 55
PyRun_SimpleFile (C function), 54
PyRun_SimpleFileEx (C function), 54
PyRun_SimpleFileExFlags (C function), 54
PyRun_SimpleString (C function), 54
PyRun_SimpleStringFlags (C function), 54
PyRun_String (C function), 55
PyRun_StringFlags (C function), 55
PySendResult (C type), 134
PySeqIter_Check (C function), 219
PySeqlter_New (C function), 219
PySeqIter_Type (C var), 219
PySequence_Check (C function), 129
PySequence_Concat (C function), 129
PySequence_Contains (C function), 130
PySequence_Count (C function), 130
PySequence_DelItem (C function), 130
PySequence_DelSlice (C function), 130
PySequence_Fast (C function), 131
PySequence_Fast_GET_ITEM (C function), 131
PySequence_Fast_GET_SIZE (C function), 131
PySequence_Fast_ITEMS (C function), 131
PySequence_GetItem (C function), 130
PySequence_GetItem(), 10
PySequence_GetSlice (C function), 130
PySequence_Index (C function), 131
PySequence_InPlaceConcat (C function), 130
PySequence_InPlaceRepeat (C function), 130
PySequence_ITEM (C function), 132
PySequence_Length (C function), 129
PySequence_List (C function), 131
PySequence_Repeat (C function), 129
PySequence_SetItem (C function), 130
PySequence_SetSlice (C function), 130
PySequence_Size (C function), 129
PySequence_Tuple (C' function), 131
PySequenceMethods (C type), 357
PySequenceMethods.sq_ass_item (C member), 357
PySequencelMethods.sq_concat (C member), 357
PySequenceMethods.sq_contains (C' member), 357
PySequenceMethods.sq_inplace_concat (C member), 358
PySequenceMethods.sq_inplace_repeat (C member), 358
PySequenceMethods.sq_item (C member), 357
PySequencelMethods.sq_length (C member), 357

PySequenceMethods.sq_repeat (C member), 357
PySet_Add (C function), 201
PySet_Check (C function), 200
PySet_CheckExact (C function), 200
PySet_Clear (C function), 202
PySet_Contains (C function), 201
PySet_Discard (C function), 201
PySet_GET_SIZE (C function), 201
PySet_New (C' function), 201
PySet_Pop (C function), 202
PySet_Size (C function), 201
PySet_Type (C var), 200
PySetObject (C type), 200
PySignal_SetWakeupFd (C function), 72
PySlice_AdjustIndices (C function), 222
PySlice_Check (C function), 220
PySlice_GetIndices (C function), 221
PySlice_GetIndicesEx (C function), 221
PySlice_New (C function), 220
PySlice_Type (C var), 220
PySlice_Unpack (C function), 222
PyState_AddModule (C function), 218
PyState_FindModule (C function), 218
PyState_RemoveModule (C function), 218
PyStatus (C type), 269
PyStatus.err_msg (C member), 269
PyStatus.exitcode (C member), 269
PyStatus.func (C member), 269
PyStatus.Py_ExitStatusException (C function), 270
PyStatus.PyStatus_Error (C function), 269
PyStatus.PyStatus_Exception (C function), 269
PyStatus.PyStatus_Exit (C function), 269
PyStatus.PyStatus_IsError (C function), 270
PyStatus.PyStatus_IsExit (C function), 270
PyStatus.PyStatus_NoMemory (C function), 269
PyStatus.PyStatus_0k (C function), 269
PyStructSequence_Desc (C type), 192
PyStructSequence_Field (C type), 192
PyStructSequence_GET_ITEM (C function), 193
PyStructSequence_GetItem (C function), 193
PyStructSequence_InitType (C function), 192
PyStructSequence_InitType2 (C function), 192
PyStructSequence_New (C function), 193
PyStructSequence_NewType (C function), 192
PyStructSequence_SET_ITEM (C function), 193
PyStructSequence_SetItem (C function), 193
PyStructSequence_UnnamedField (C war), 193
PySys_AddAuditHook (C function), 87
PySys_AddWarnOption (C function), 85
PySys_AddWarnOptionUnicode (C function), 85
PySys_AddX0ption (C function), 86
PySys_Audit (C function), 86
PySys_FormatStderr (C function), 86
PySys_FormatStdout (C function), 86
PySys_GetObject (C function), 85
PySys_GetX0ptions (C function), 86
PySys_ResetWarnOptions (C function), 85
PySys_SetArgv (C function), 246
PySys_SetArgv(), 241
PySys_SetArgvEx (C function), 246
PySys_SetArgvEx(), 14, 241
PySys_SetObject (C function), 85
PySys_SetPath (C function), 85
PySys_WriteStderr (C function), 86
PySys_WriteStdout (C function), 85
Python 3000, 388
Python Enhancement Proposals

PEP 1, 387
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PEP 7, 3, 6

PEP 238, 58, 379

PEP 278, 391

PEP 302, 379, 384

PEP 343, 376

PEP 353, 12

PEP 362, 374, 387

PEP 383, 174, 175

PEP 387, 17

PEP 393, 163, 173

PEP 411, 388

PEP 420, 379, 385, 387

PEP 432, 292, 293

PEP 442, 353

PEP 443, 380

PEP 451, 214, 379

PEP 483, 380

PEP 484, 373, 380, 391

PEP 489, 214

PEP 492, 374, 375, 377

PEP 498, 378

PEP 519, 387

PEP 523, 255

PEP 525, 374

PEP 526, 373, 391

PEP 528, 240, 281

PEP 529, 175, 240

PEP 538, 289

PEP 539, 263

PEP 540, 289

PEP 552, 277

PEP 578, 87

PEP 585, 380

PEP 587, 267

PEP 590, 119

PEP 623, 163

PEP 634, 339, 340

PEP 3116, 391

PEP 3119, 116, 117

PEP 3121, 211

PEP 3147, 91

PEP 3151, 78

PEP 3155, 388
PYTHON*, 239
PYTHONCOERCECLOCALE, 289
PYTHONDEBUG, 239, 283
PYTHONDONTWRITEBYTECODE, 239, 286
PYTHONDUMPREFS, 278, 328
PYTHONEXECUTABLE, 283
PYTHONFAULTHANDLER, 278
PYTHONHASHSEED, 239, 279
PYTHONHOME, 15, 239, 247, 280
Pythonic, 388
PYTHONINSPECT, 239, 280
PYTHONIOENCODING, 242, 285
PYTHONLEGACYWINDOWSFSENCODING, 239, 272
PYTHONLEGACYWINDOWSSTDIO, 240, 281
PYTHONMALLOC, 296, 301, 304, 306
PYTHONMALLOCSTATS, 281, 296
PYTHONNOUSERSITE, 240, 286
PYTHONOPTIMIZE, 240, 282
PYTHONPATH, 15, 239, 281
PYTHONPLATLIBDIR, 281
PYTHONPROFILEIMPORTTIME, 280
PYTHONPYCACHEPREFIX, 283
PYTHONTRACEMALLOC, 285
PYTHONUNBUFFERED, 240, 277
PYTHONUTFS, 273, 289

PYTHONVERBOSE, 240, 286

PYTHONWARNINGS, 286

PyThread_create_key (C function), 265
PyThread_delete_key (C function), 265
PyThread_delete_key_value (C function), 265
PyThread_get_key_value (C function), 265
PyThread_ReInitTLS (C function), 265
PyThread_set_key_value (C function), 265
PyThread_tss_alloc (C function), 264
PyThread_tss_create (C function), 264
PyThread_tss_delete (C function), 264
PyThread_tss_free (C function), 264
PyThread_tss_get (C function), 264
PyThread_tss_is_created (C function), 264
PyThread_tss_set (C function), 264
PyThreadState, 247

PyThreadState (C type), 250
PyThreadState_Clear (C function), 253
PyThreadState_Delete (C function), 254
PyThreadState_DeleteCurrent (C function), 254
PyThreadState_Get (C function), 251
PyThreadState_GetDict (C function), 25
PyThreadState_GetFrame (C function), 254
PyThreadState_GetID (C function), 254
PyThreadState_GetInterpreter (C function), 254
PyThreadState_New (C function), 253
PyThreadState_Next (C function), 262
PyThreadState_SetAsyncExc (C function), 255
PyThreadState_Swap (C function), 251
PyTime_Check (C function), 231
PyTime_CheckExact (C function), 231
PyTime_FromTime (C function), 232
PyTime_FromTimeAndFold (C function), 232
PyTimeZone_FromOffset (C function), 232
PyTimeZone_FromOffsetAndName (C function), 232
PyTrace_C_CALL (C var), 261
PyTrace_C_EXCEPTION (C var), 261
PyTrace_C_RETURN (C var), 261

PyTrace_CALL (C var), 261

PyTrace_EXCEPTION (C var), 261

PyTrace_LINE (C var), 261

PyTrace_OPCODE (C var), 261

PyTrace_RETURN (C var), 261
PyTraceMalloc_Track (C function), 306
PyTraceMalloc_Untrack (C function), 306
PyTuple_Check (C function), 190
PyTuple_CheckExact (C function), 190
PyTuple_GET_ITEM (C function), 191
PyTuple_GET_SIZE (C function), 191
PyTuple_GetItem (C function), 191
PyTuple_GetSlice (C function), 191
PyTuple_New (C function), 190

PyTuple_Pack (C function), 190
PyTuple_SET_ITEM (C function), 191
PyTuple_SetItem (C function), 191
PyTuple_SetItem(), 8

PyTuple_Size (C function), 191

PyTuple_Type (C var), 190

PyTupleObject (C type), 190

PyType_Check (C function), 145
PyType_CheckExact (C function), 146
PyType_ClearCache (C function), 146
PyType_FromModuleAndSpec (C function), 148
PyType_FromSpec (C function), 148
PyType_FromSpecWithBases (C function), 148
PyType_GenericAlloc (C function), 146
PyType_GenericNew (C function), 146
PyType_GetFlags (C function), 146
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PyType_GetModule (C function), 147
PyType_GetModuleState (C function), 147
PyType_GetSlot (C function), 147
PyType_HasFeature (C function), 146
PyType_IS_GC (C function), 146
PyType_IsSubtype (C function), 146
PyType_Modified (C function), 146
PyType_Ready (C function), 146

PyType_Slot
PyType_Slot.
PyType_Slot
PyType_Spec
PyType_Spec
PyType_Spec
PyType_Spec
PyType_Spec
PyType_Spec

(C type), 149

PyType_Slot.
.PyType_Slot.

(C type), 148

.PyType_Spec.
.PyType_Spec
.PyType_Spec.
.PyType_Spec
.PyType_Spec.

pfunc (C member), 150
slot (C member), 149

basicsize (C member), 148

.flags (C member), 148

itemsize (C member), 148

.name (C member), 148

slots (C member), 149

PyType_Type (C var), 145
PyTypeObject (C type), 145
PyTypeObject.tp_alloc (C member), 348
PyTypeObject.tp_as_async (C member), 332
PyTypeObject.tp_as_buffer (C member), 335
PyTypeObject.tp_as_mapping (C member), 333
PyTypeObject.tp_as_number (C member), 332
PyTypeObject.tp_as_sequence (C member), 332
PyTypeObject.tp_base (C member), 345
PyTypeObject.tp_bases (C member), 350
PyTypeObject.tp_basicsize (C member), 329
PyTypeObject.tp_cache (C member), 351
PyTypeObject.tp_call (C member), 333
PyTypeObject.tp_clear (C member), 341
PyTypeObject.tp_dealloc (C member), 329
PyTypeObject.tp_del (C member), 351
PyTypeObject.tp_descr_get (C member), 346
PyTypeObject.tp_descr_set (C member), 347
PyTypeObject.tp_dict (C member), 346
PyTypeObject.tp_dictoffset (C member), 347
PyTypeObject.tp_doc (C member), 340
PyTypeObject.tp_finalize (C member), 352
PyTypeObject.tp_flags (C member), 335
PyTypeObject.tp_free (C member), 350
PyTypeObject.tp_getattr (C member), 331
PyTypeObject.tp_getattro (C member), 334
PyTypeObject.tp_getset (C member), 345
PyTypeObject.tp_hash (C member), 333
PyTypeObject.tp_init (C member), 348
PyTypeObject.tp_is_gc (C member), 350
PyTypeObject.tp_itemsize (C member), 329
PyTypeObject.tp_iter (C member), 344
PyTypeObject.tp_iternext (C member), 344
PyTypeObject.tp_members (C member), 345
PyTypeObject.tp_methods (C member), 345
PyTypeObject.tp_mro (C member), 351
PyTypeObject.tp_name (C member), 328
PyTypeObject.tp_new (C member), 349
PyTypeObject.tp_repr (C member), 332
PyTypeObject.tp_richcompare (C member), 342
PyTypeObject.tp_richcompare.Py_RETURN_RICHCOMPARE (C
macro), 343
PyTypeObject.tp_setattr (C member), 331
PyTypeObject.tp_setattro (C member), 334
PyTypeObject.tp_str (C member), 333
PyTypeObject.tp_subclasses (C member), 351
PyTypeObject.tp_traverse (C member), 340
PyTypeObject.tp_vectorcall (C member), 353
PyTypeObject.tp_vectorcall_offset (C member), 330
PyTypeObject.tp_version_tag (C member), 351
PyTypeObject.tp_weaklist (C member), 351

PyTypeObject.tp_weaklistoffset (C member), 343
PyTZInfo_Check (C function), 231
PyTZInfo_CheckExact (C function), 231
PyUnicode_1BYTE_DATA (C function), 165
PyUnicode_1BYTE_KIND (C macro), 165
PyUnicode_2BYTE_DATA (C function), 165
PyUnicode_2BYTE_KIND (C macro), 165
PyUnicode_4BYTE_DATA (C function), 165
PyUnicode_4BYTE_KIND (C macro), 165
PyUnicode_AS_DATA (C function), 166
PyUnicode_AS_UNICODE (C function), 166
PyUnicode_AsASCIIString (C function), 185
PyUnicode_AsCharmapString (C function), 185
PyUnicode_AsEncodedString (C function), 178
PyUnicode_AsLatiniString (C function), 184
PyUnicode_AsMBCSString (C function), 187
PyUnicode_AsRawUnicodeEscapeString (C function), 184
PyUnicode_AsUCS4 (C function), 172
PyUnicode_AsUCS4Copy (C function), 172
PyUnicode_AsUnicode (C function), 173
PyUnicode_AsUnicodeAndSize (C function), 173
PyUnicode_AsUnicodeEscapeString (C function), 183
PyUnicode_AsUTF8 (C function), 179
PyUnicode_AsUTF8AndSize (C function), 179
PyUnicode_AsUTF8String (C function), 179
PyUnicode_AsUTF16String (C function), 182
PyUnicode_AsUTF32String (C function), 180
PyUnicode_AsWideChar (C function), 177
PyUnicode_AsWideCharString (C function), 177
PyUnicode_Check (C function), 164
PyUnicode_CheckExact (C function), 164
PyUnicode_Compare (C function), 189
PyUnicode_CompareWithASCIIString (C function), 189
PyUnicode_Concat (C function), 188
PyUnicode_Contains (C function), 189
PyUnicode_CopyCharacters (C function), 171
PyUnicode_Count (C function), 189
PyUnicode_DATA (C function), 165
PyUnicode_Decode (C function), 178
PyUnicode_DecodeASCII (C function), 185
PyUnicode_DecodeCharmap (C function), 185
PyUnicode_DecodeFSDefault (C function), 176
PyUnicode_DecodeFSDefaultAndSize (C function), 176
PyUnicode_DecodeLatinl (C function), 184
PyUnicode_DecodeLocale (C function), 174
PyUnicode_DecodeLocaleAndSize (C function), 174
PyUnicode_DecodeMBCS (C' function), 187
PyUnicode_DecodeMBCSStateful (C function), 187
PyUnicode_DecodeRawUnicodeEscape (C function), 184
PyUnicode_DecodeUnicodeEscape (C function), 183
PyUnicode_DecodeUTF7 (C function), 182
PyUnicode_DecodeUTF7Stateful (C function), 182
PyUnicode_DecodeUTF8 (C' function), 179
PyUnicode_DecodeUTF8Stateful (C function), 179
PyUnicode_DecodeUTF16 (C' function), 181
PyUnicode_DecodeUTF16Stateful (C function), 181
PyUnicode_DecodeUTF32 (C' function), 180
PyUnicode_DecodeUTF32Stateful (C function), 180
PyUnicode_Encode (C function), 178
PyUnicode_EncodeASCII (C function), 185
PyUnicode_EncodeCharmap (C function), 186
PyUnicode_EncodeCodePage (C function), 187
PyUnicode_EncodeFSDefault (C function), 176
PyUnicode_EncodeLatinl (C function), 184
PyUnicode_EncodeLocale (C function), 175
PyUnicode_EncodeMBCS (C function), 187
PyUnicode_EncodeRawUnicodeEscape (C function), 184
PyUnicode_EncodeUnicodeEscape (C function), 183
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PyUnicode_EncodeUTF7 (C function), 183
PyUnicode_EncodeUTF8 (C function), 179
PyUnicode_EncodeUTF16 (C function), 182
PyUnicode_EncodeUTF32 (C function), 180
PyUnicode_Fill (C function), 171

PyUnicode_Find (C function), 188
PyUnicode_FindChar (C function), 188
PyUnicode_Format (C function), 189
PyUnicode_FromEncodedObject (C function), 171
PyUnicode_FromFormat (C function), 169
PyUnicode_FromFormatV (C function), 171
PyUnicode_FromKindAndData (C function), 169
PyUnicode_FromObject (C function), 174
PyUnicode_FromString (C function), 169
PyUnicode_FromString(), 197
PyUnicode_FromStringAndSize (C function), 169
PyUnicode_FromUnicode (C function), 173
PyUnicode_FromWideChar (C function), 177
PyUnicode_FSConverter (C function), 175
PyUnicode_FSDecoder (C function), 175
PyUnicode_GET_DATA_SIZE (C function), 166
PyUnicode_GET_LENGTH (C function), 165
PyUnicode_GET_SIZE (C function), 166
PyUnicode_GetLength (C function), 171
PyUnicode_GetSize (C function), 174
PyUnicode_InternFromString (C function), 190
PyUnicode_InternInPlace (C function), 190
PyUnicode_IsIdentifier (C function), 167
PyUnicode_Join (C function), 188

PyUnicode_KIND (C function), 165
PyUnicode_MAX_CHAR_VALUE (C macro), 166
PyUnicode_New (C function), 169

PyUnicode_READ (C function), 166
PyUnicode_READ_CHAR (C function), 166
PyUnicode_ReadChar (C function), 172
PyUnicode_READY (C function), 164
PyUnicode_Replace (C function), 189
PyUnicode_RichCompare (C function), 189
PyUnicode_Split (C function), 188
PyUnicode_Splitlines (C function), 188
PyUnicode_Substring (C function), 172
PyUnicode_Tailmatch (C function), 188
PyUnicode_TransformDecimalToASCII (C function), 173
PyUnicode_Translate (C function), 186
PyUnicode_TranslateCharmap (C function), 186
PyUnicode_Type (C var), 164
PyUnicode_WCHAR_KIND (C macro), 165
PyUnicode_WRITE (C function), 165
PyUnicode_WriteChar (C function), 172
PyUnicodeDecodeError_Create (C function), 74
PyUnicodeDecodeError_GetEncoding (C function), 74
PyUnicodeDecodeError_GetEnd (C function), 75
PyUnicodeDecodeError_GetObject (C function), 75
PyUnicodeDecodeError_GetReason (C function), 75
PyUnicodeDecodeError_GetStart (C function), 75
PyUnicodeDecodeError_SetEnd (C function), 75
PyUnicodeDecodeError_SetReason (C function), 75
PyUnicodeDecodeError_SetStart (C function), 75
PyUnicodeEncodeError_Create (C function), 74
PyUnicodeEncodeError_GetEncoding (C function), 74
PyUnicodeEncodeError_GetEnd (C function), 75
PyUnicodeEncodeError_GetObject (C function), 75
PyUnicodeEncodeError_GetReason (C function), 75
PyUnicodeEncodeError_GetStart (C function), 75
PyUnicodeEncodeError_SetEnd (C function), 75
PyUnicodeEncodeError_SetReason (C function), 75
PyUnicodeEncodeError_SetStart (C function), 75
PyUnicodeObject (C type), 164

PyUnicodeTranslateError_Create (C function), 74

PyUnicodeTranslateError_GetEnd (C function), 75

PyUnicodeTranslateError_GetObject (C function), 7

PyUnicodeTranslateError_GetReason (C function), 7

PyUnicodeTranslateError_GetStart (C function), 75

PyUnicodeTranslateError_SetEnd (C function), 75

PyUnicodeTranslateError_SetReason (C function), 75

PyUnicodeTranslateError_SetStart (C function), 75

PyVarObject (C type), 310

PyVarObject_HEAD_INIT (C macro), 312

PyVarObject.ob_size (C member), 328

PyVectorcall_Call (C function), 121

PyVectorcall_Function (C function), 121

PyVectorcall_NARGS (C function), 121

PyWeakref_Check (C function), 223

PyWeakref_CheckProxy (C function), 223

PyWeakref_CheckRef (C function), 223

PyWeakref GET_OBJECT (C function), 224

PyWeakref_GetObject (C function), 224

PyWeakref_NewProxy (C function), 224

PyWeakref_NewRef (C function), 223

PyWideStringList (C type), 268

PyWideStringList.items (C member), 269

PyWideStringList.length (C member), 269

PyWideStringList.PyWideStringList_Append (C function),
268

PyWideStringList.PyWideStringList_Insert (C function),
268

PyWrapper_New (C function), 220

Q

qualified name, 388

R

realloc(), 295
reference count, 389
regular package, 389
releasebufferproc (C type), 362
repr

fHAAHBIRK, 115, 332
reprfunc (C type), 361
richcmpfunc (C type), 362

S

sdterr

stdin stdout, 242
search

path, module, 14, 241, 244
sendfunc (C type), 362
sequence, 389

FISxU K, 159

5
5

set

FIoxU b, 200
set comprehension, 389
set_all(), 10
setattrfunc (C type), 361
setattrofunc (C type), 362
setswitchinterval() (in module sys), 247
SIGINT, 71, 72
signal

ESa-), 71, 72
single dispatch, 389
SIZE_MAX, 153
slice, 389
special

method, 389
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special method, 389
ssizeargfunc (C type), 362
ssizeobjargproc (C type), 362
statement, 389
staticmethod

#HHAH B, 316
stderr (in module sys), 257
stdin

stdout sdterr, 242
stdin (in module sys), 257
stdout

sdterr, stdin, 242
stdout (in module sys), 257
strerror(), 65
string

PyObject_Str (C function), 116
strong reference, 389
sum_list(), 11
sum_sequence(), 11, 13
sys

EZa—), 14, 241, 257
SystemError (built-in exception), 209, 210

T

ternaryfunc (C type), 362
text encoding, 390
text file, 390
traverseproc (C type), 368
triple-quoted string, 390
tuple
F7TxUk, 190
HAIAAHBEE, 131, 196
type, 390
FISTU R, 7, 145
HAAHEEE, 117
type alias, 390
type hint, 391

U

ULONG_MAX, 153
unaryfunc (C type), 362
universal newlines, 391

V

variable annotation, 391
vectorcallfunc (C type), 119
version (in module sys), 245, 246
virtual environment, 391
virtual machine, 391

visitproc (C type), 368

E%, 375

5|8 (argument), 374

VA

Zen of Python, 391
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