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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://peps.python.org/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,

ANy X7 7 A NVEHTEE Python ¥ Y 2+ =& %3, Unix TIX prefiz/include/pythonversion/
B LU ezec_prefiz/include/pythonversion/ ICENPNE T, prefix & exec_prefix (& Python ZE L F
T BFED configure A7V F MITE X7 8T X ZITHIE L. version 1 '%d.%d" % sys.version_info[:2]
XS L E S, Windows Tld, N XX prefiz/include IZEPNE T, prefix 134 Y XA b—=FWIZIEEL /A
VA=A T 4L FUTT,

ANy REAL VIV —=RFTBHIE ENY XDA-7T4 L7 MY (BlaDT 4 L7 M)DBEEFHS) &2, 3284
IHBA Y IN—=RIT 7 ANERKRT 21D DRRCANET, BT 4 L7 MY Z2Y—F RRIZANT, #include
<pythonX.Y/Python.h> D X5 ICLTE BOD FHA ; prefix ND T T v F 7 4 — LITKRFEL R~ » KU,
exec_prefix B 77 v M7 4 = LMRIFONY XA V7V —FLTWEDT, DK REEELRITS LHEBOD
T b7 A —LTOEIRBTERLRZDET,

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 B1EFLHIC
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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,

PyMODINIT_FUNC

Declare an extension module PyInit initialization function. The function return type is PyObjectx*.
The macro declares any special linkage declarations required by the platform, and for C++ declares

the function as extern "C".

The initialization function must be named PyInit_name, where name is the name of the module, and

should be the only non-static item defined in the module file. Example:

static struct PyModuleDef spam_module = {
PyModuleDef HEAD_INIT,

.m_name = "spam",

g

PyMODINIT_FUNC
PyInit_spam(void)
{

return PyModule_Create(&spam_module) ;

Py_ABS(x)
x OFfHEZIR L £9

Added in version 3.3.

Py_ALWAYS_INLINE

Ask the compiler to always inline a static inline function. The compiler can ignore it and decides to

not inline the function.

It can be used to inline performance critical static inline functions when building Python in debug
mode with function inlining disabled. For example, MSC disables function inlining when building in

debug mode.

Marking blindly a static inline function with Py_ ALWAYS_INLINE can result in worse performances
(due to increased code size for example). The compiler is usually smarter than the developer for the

cost /benefit analysis.

If Python is built in debug mode (if the Py_DEBUG macro is defined), the Py_ALWAYS_INLINE macro

does nothing.

1.3. EFRlz<o0O 5
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It must be specified before the function return type. Usage:

[static inline Py_ALWAYS_INLINE int random(void) { return 4; }

Added in version 3.11.

Py_CHARMASK (¢)

SIEESCTF D, 128, 127) 501 [0, 255] OO TRIFNER D $8A, 2o~ rnid FSHL
XF ¥y AMLZ c ZIRLET,

Py_DEPRECATED (version)

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

U&7 a 7 s sBT3:

[Py_DEPRECATED(3 .8) PyAPI_FUNC(int) Py_OldFunction(void);

A=Y ay 3.8 TEHE: MSVC ¥#— b aSEiang L,

Py_GETENV (s)

Like getenv(s), but returns NULL if -E was passed on the command line (see PyConfig.

use_environment).

Py_MAX (X, y)
x ¥y DRAEZRLET,

Added in version 3.3.

Py_MEMBER_SIZE(type, member)

(type) HIERD member DY 4 X2 N4 FHEATRLET,
Added in version 3.6.
Py_MIN(x, y)
x &y ODR/MEZIELFT,
Added in version 3.3.

Py_NO_INLINE

Disable inlining on a function. For example, it reduces the C stack consumption: useful on LTO+PGO

builds which heavily inline code (see bpo-33720).

T

[Py_NU_INLINE static int random(void) { return 4; }

6 £ 1EFLOIC
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Added in version 3.11.

Py_STRINGIFY (x)
x % C XFHNEHLE T, #2132, Py_STRINGIFY(123) & "123" #KEL 3,

Added in version 3.4.

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.
Added in version 3.7.

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; }.
Added in version 3.4.

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.

TR 7m 75 A0T3:

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

static PyMethodDef deque_methods[] = {
/ey
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
(RD<R—=212%i<)

1.3. EFRlz<o0O 7
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(AIDR=I 25 DfE X))
/.

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.

IVE N a=E 4 PN G

static PyMethodDef pysqlite_row_methods[] = {
{"keys", (PyCFunction)pysqlite_row_keys, METH_NOARGS,
PyDoc_STR("Returns the keys of the row.")},
{NULL, NULL}
3

1.4 #7720k BELUERAVV B

Python/C API PA%id. PyObjectx BD—2OL LOGIBME R EZHFS £3., ZOMIE £EED Python #+ 7
Y x2 bRRBT 2FEWH (opaque) 2T —ZBADKRA X TY, Python Sifid, £TD Python &+ 7Y =
7 MRIZE A DRI (BIZIZIRA. R a—THHI (scope rule), FIETEL) THRERICIRWE T, IZLAERT
@ Python # 7Y =7 itk —7 (heap) LICEDPNFT: D/, Pylbject MDA 7Y =7 Md, HEEIE
(automatic) ¥ L THEHVELIE (static) L LTHEETEFH A, PyObjectx BLDOKRA VR EHDAESTEE
T, ME—fIsME, BA TP 27 bTT; ATV 27 MEXEVEIK (deallocate) LTI SRNDT, @HIX
FHVELIE D PyTypeObject 7Y =2 ML E T,

2TD Python 4 7Y =2 M2 (Python BHAITT &) M (type) & BMA Y > & (reference count) 23H D %
o HE2ATI 27 PO, ZOXTI 7 VB EOHBEOLF TV 27 Mo (BB, VR M, 2—-PE
TBIBL Y ZOMZBEICTOVTIX types THHALTWET) ZIRELE T, LA TVAEIZOWTIE,
BEASITAPFELT, 247227 v BZDRPE S IS FET; fl 21X, PyList_Check(a) I&. a T
IRENIA T =27 25 Python VA MDD & (hOZD L ZIZRD) BEZRLET,

1.41 B2RAY >V ME

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

8 B1EFLHIC
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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
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.

14, TV BEIUEBRAIVH 9
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SRAV Y FOFH

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.

Wz, HEEBMOCHL T, 247V 27 bAOSREMOE SN2 BHBUCHE TIICIE. ZoOrRetE: B
ATV 2T bANDBRE BHED (steal) HE L. ZHITRVWEAYHD £3, BREED ik, EcsEE
ELzEiZ, ZHROFMEENZOBEBICK -7z IREL., BBOMETH LITICEFTEER 2P WnwS 2k
T3,

SHRERAMBBEBIIZLAEDDERA; A L TELHLNTWS DX, PyList_SetItem() ¥
PyTuple_SetItem() T, ZNHEY—Fr Y AR ANZIBERIINTI22RErEAMDET (LrL, BEROA
DR TNV A NDBRUIIEATD AL, 2S5O, VA MR I VOHICHIMERE N AT
P P ANTOBEOHEENLREEZ N2 LT 35012, BREEANDS L5 ICRFFEINTVET; X
. (1, 2, "three") EWH XTI NZART 23— FEMUTOXS52DET (20 DHXTHMLED Z L ITRE
NTEBEET; bo JVWEEXHEZRTRLETD):

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 ZT. PyLong_FromLong () EFLWBRZIR L. F<IC PyTuple_SetItem() KHENE T, ZHRIBEH
7BdEDXTI 2 bEAALZWEEX. SRETEBCZECHIENC, Py_INCREF() ZRALTH S5 —>D
DEMEZHUF L TS0,

BRAIZ, PyTuple_SetItem() WX TNVIEEZ Ly b3 270D WE—D FIETT; X TNVIEEERRERT —X
B2 DT, PySequence_SetItem() X PyObject_SetItem() %> & LOBIEIERINTLEVET, BH
TR INVDMEEANTNL Db D45, PyTuple_SetItem() 72 LMEX R A,

L. UAMIEEANTNL 2— R PyList_New() ¥ PyList_SetItem() TEIIE T,

U LEBRICIE. 2702V A ME2ERLTEZ AN, LD LI RAKRIIFEACHEOETA, LD
DD 2B#, Py_BuildValue() BB D IZL ALY DEBRRA T =7 b7+ —~< v MXFH| format string
DIFEWRESNT C DEPSAERTEET, flZIX, LofEoa—- 7oy 7k, UTO LS CEEHZ S
NET (25— F v ZICbRELTVET):

10 B1EFILHIC
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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);
if (n < 0)
return -1;
for (i = 0; i < n; i++) {
PyObject *index = PyLong_FromSsize_t(i);
if (!index)
return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;
}
Py_DECREF (index) ;
¥
return O;
}

BEOR Y EOHEIIE, RIEPLERD T, 3L ALOBICO VTR, SHEEELTHZOSRICHT
BZHTEMEDNEDZ ZeDRV—HT, 247V 27 PIHT2S5BERT X5 OB SRICHT 2
AR LANC S 2 £ 5, BEEBHTT: 2L0BA, BBDRTA 7Y 27 MEZDHT (on the fly)
ERENE 2D, BMUHLAPEZZRIER SN AT 27 MINT 2HE—DSRICR 202 5T3, [EoT,
PyObject_GetItem() X PySequence_GetItem() DX ST, A7 =7 MIHT 3SR %R $ILHDBEEIZ.
WK SRR L5 (HOH LEIDSROFEEICRD £7),

HERLDEZ, EEORISHROMEREZE T 2250, COMRBEMRIHIT»ETICES, tEBET L
T — B LD S8D (BB LTELLA 7 22 bR X CORBEICIIERHD FHA!
o T, PyList_GetTtem() Zffi->TY XA MNOERZ[{LHEIE, SROMEEICERD XA — 2, FL
BELREEZFEL VYR D5 PySequence_GetItem() (RIHTHZOMKIIELFELIIKEZL D ET) 2o THDH
T, BEINLATI 27 MU T 22EHBET,

DU, B 5722 ) A PN L THRERO G2 RS 2 le YD L 512 L THET 202K LEHITS; —
14, #TDxU b BEIUEBRAIVH 11
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DlE PyList_GetItem() Z{Ho>TWT, b5 —DiE PySequence_GetItem() HffioTWVWET,

long

sum_list(PyObject *1list)

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

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

return total;

long
sum_sequence (PyObject *sequence)
{
Py_ssize_t i, n;
long total = 0, value;
PyObject *item;
n = PySequence_Length(sequence) ;
if (n < 0)
return -1; /* Has no length */
for (i = 0; i < n; i++) {
item = PySequence_GetItem(sequence, i);
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;

3
else {

Py_DECREF (item); /* Discard reference ownership */
3

(KDR=12HE <)
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HIDR— % 5D E)

¥

return total;
}
1.4.2 &

f1izd Python/C APL IZBWTEHERFE ZFOT — X AP N D2H D £35; 13 A Y3 int, long, double,
BXU charx Wiz, B3 COF—XBTT, £z, Y 2 =L TRMLTW2BBEHIZET 2BCHVYS
NBFHN T =T, FiLnA 7o =27 MIICB 27 —&2EHEZEARL7z) ., HEROEZHLEAR LD T 57
DIHEEEZ WL ODfHioTVET, ZASDIIZONTIE, ZOREZHSEHME L HICHHALTOEXET,

type Py_ssize_t

Part of the Stable ABI. A signed integral type such that sizeof (Py_ssize_t) == sizeof(size_t).
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 fI5

Python 7027 o<, REDTS —UHEBNER L T LARNEIRS DEIZH D THA; WL o 726
E. WO LA ZOFERMERHLAL 2 wozBEHI2, by FLRILDA XY XEETHENIZR
BLEST, AVEFVRBIEZ. AR 7 FL—ANy 7 EbETHNEZ Z—FITHE L F9,

ETAM, CTarI<oga, 7 —F =y ZIZEICHRINTORARZD $H¥ A, Python/C API O£ TD
BIRE. BIEOD F 3 2 X > N CHIREICERIAD 2 VIR D BN 2 SE1T 3 2 ATREMEDS D D £ 3, —RIVREEE LT, 5
BIEAMA S DL 5 — BT 5 &, BIBIIHIN ZFE L T, BBINICB I 22 ROMMAELZ 2 THEEL, =75 —
fE (error indicator) ZIRLEF, FFa XYy MIHEINLTRVWES, 207 —(HIEBORED EORIZ X 5T,
NULL 20 -1 DEHE LRI £3, W Oh DB TIE 7 —VRITH/BERL, Iz —%2RLET, THDHT
DEOBETIIHER TS —15EE2 R o7, HDVEVWRRERVEZIR LD $ 5D T, PyErr_Occurred()
THRWIZZ S =T A M 2ITORER DD £F, I DHIINIEICHRINIC FF 2 X MEah x5,

BIAHRE DIRREIEH (exception state) 1&. AL v FHANCHE X 25l B (per-thread storage) N TEH I h
9 (ZOREEEE. ALy FEfEDRWT TSV —ya yTldr7a— OV REEEEE R T ), —D2D A
Ly FIZZOoDREO S &0 FISNDBFEAE L, ERFELTORVR, 2 D %3, B¥ PyErr_Occurred()
2S5 e, ZOREZFHRLNET: ZOBIBIIBIIATEE L BRI Z 0L 72 = 7 Mz § 2SR
(borrowed reference) Zi&R L. Z 5 TRWVWE ZITIE NULL 2R L £3, BHSMREZHRE T 2BMEHEZHD %
3. PyErr_SetString() 3d o d ILHLNTWVS (25, bo e bIRAMDR W) HINEZRET 27D DB
T, PyErr_Clear () I3HISVREEEHRZH L X 2888 T 9,

TRLHIMREERIE. 3 2047227 b BISNDREL BIADIE., ZLTHRL—ZANv 7, 26RDET (ED
A7V bd NULL ZHDGE ), 206 DIEHIE. Python @ sys.exc_info() OREREFCEKREZR DS &

1.5. s 13
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T 23wz, C & Python OFIFMRREERIZEFEUCTIEH D £ A: Python BT 26544 7 = 7 MA,
Python @ try ... except X THRIAMIE L 72 7Y = 7 v 2R T —F. C LV OFIMREFRITFEHET 2 DI,
BEINF5MER T sys.exc_info() ZDMUTHRET 2 K5 DEFS 5 Python DN ba—=F A &7 2D
AL YN —=TIEET 25T, FINPBEBOBTRZIEL STV ST T,

Python 1.5 22 51%. Python TEbrh/za— R oFMIREEHRICY 72T 55 LT, #ExATHTR
Ly Kt — 7R AKE sys.exc_info() IR ->TWADTERELTL XV, ZOEEIE Python 2 — FDZEST
ENTVERAL Y FIZBI2HIMNRERRZIELE T, £/ 205 DRIMREERICNS 27 7 AFRIZ.
Fie HEBRDT (semantics) AEE I N, H2BBHSNZHIET 2 2. ZOBBEFEITLTVWE ALy FOH
SURBETE IR Z R LT IO LI OBISVREEIE I Z MR 2 K1k D E L, COXEHEICK T, EEZSIC
RZ BB BER > T 05002 LEEXT 22T ERIINS, I - FTIIBETWEATE
MIELTOETS; £72, PL—ZANYIHNDARY 7 7L —LTBREINTVWEA TV 27 DB LIELIERHEIC
FHMEKOZTWDERLLTVET,

—RHRIEE e LT, & 5B R OBBEIFOCH LT S22 Z S8 5 & &, IO LD HIs 2%
HLUTORWARFARZ LS TEZRSS, b LEH L TOIUR, 2 OBISMRREFRIZF O H LANCE S AR 3 aud7z b
FHEA, MOHLITOBMBIZA 7Y =7 P SROMAMEZ TN THREL, =7 —BEZEI R TIRD FEA
D REHTPINZRE T 2HEE BDFEA - ZARI 2 THUE, koSG SINZIEN D Dfis 2 L&
FLTLEWY, 7 —DFKZDHDICHT 2 HELIFMERD L2k D £7,

A simple example of detecting exceptions and passing them on is shown in the sum_sequence() example
above. It so happens that this example doesn’t need to clean up any owned references when it detects an
error. The following example function shows some error cleanup. First, to remind you why you like Python,

we show the equivalent Python code:

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

MTREMES2a— %2 C TREICE N DD TY:

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))
(RD<R—=2 128 <)

14 £ 1EFLOIC
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(AIDR=I 25 DfE X))

goto error;

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

goto error;

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

goto error;

if (PyObject_SetItem(dict, key, incremented_item) < 0)
goto error;
rv = 0; /* Success */

/* Continue with cleanup code */

error:

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

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

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item) ;

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

A ZOHlE C T goto X& S BEIDOAEEFTRLTVETR! ZOFITIE. FFEDHINZNET 2720
IZ PyErr_EzceptionMatches() BX W PyErr Clear() ZE¥SIMEIPERLTVWET, £/, FAHEZR-T
WB BT, ED NULL \CR 500 LR WD DT 2729 Py XDECREF() # ESES b RLTWVWET
(BEEAIZ "X VTV E Z 2 ITERE L TL X W, Py_DECREF() 1% NULL BIRICHI< bT s Fv>al ¥
F)o IELKEMESE 2701213, ITAMZFROZRZIRTET 5270 DL % NULL THIEHLT 5 Z A EETT,
FRRIC. Do CHRDEZERT 2BCIEEZ -1 (RK) THHHEL THW T, REOBEBIFOHL TS £<
W 723 DA 0 (M) WWRELET,

1.5. s 15
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1.6 Python DiE&HAH

Python 4 > & 7V XDMDAAEITI N (WDIRIEREY 2 — L OFE EFORM) 25T 2 FIUIR S0
HER XA 7E, Python 4 ¥ &2 7)) X OYHMEAHE (initialization). £ L TEBZ 5 < 13 T (finalization)
TTo AVRXRTVEZDIFEALEDHEER. 4 V&7V ZDEFHERLIMEZFE Ao

FARMN 2 AL % 1T 5 BI%IE Py_Initialize() TFo ZOBKIER — FEADE S 2a—A0oR2T7—7
NEER L, THEE#25EY 2 —/b builtins, __main__, BX U sys ZERL T3, T2, TV 2 — R R
(sys.path) ODFHEALBITVE T,

) =

Py_Initialize() does not set the "script argument list” (sys.argv). If this variable is needed by Python
code that will be executed later, setting PyConfig.argv and PyConfig.parse_arguv must be set: see Python

Initialization Configuration.

FEAEDY AT L TIE (F1Z Unix & Windows (&, FEHIDSHOTHICELRDIZL ETD), Py_Initialize() IX
EHED Python £ ¥ & 7'V 2 FATHK OGN T 2 HEERMFICESWT, Python @ F 4 75 U A Python A
¥ 2TV ZRITEADP o DHNARZATHEOD 2 L VI RED TITEY 2 —MRREASRZZFHALET, DI IoD
MRTIE, Y zlavy RERBE R (BREZE PATH) Lici D257 python & W HATDEITT 7 4 LD ED
NTVEF4 L7 VDET 4 L2 b UDSDOMEXT, 1ib/pythonX. ¥ WS EHIDTF 4 L 27 U EREELE T,

Bl z21E. Python TR A /usr/local/bin/python TROM -/ T3 L, Py_Initialize() 1&F74 77V
%3 /usr/local/lib/pythonX.Y iCH Db DEREL 5, (FBITIE, TD R 7+ — "y 7 (fallback)”
D74 77 VAETHDHD, python 3 PATH hIZHEWGE LN E S, ) = —3 PYTHONHOME Z&KET 5
ETCIQEEZF =T A F L&D, PYTHONPATH Z3E L CGEMD 7 4 L7 + ) ZEHEE D 2 — UK X DRl
WHALZDTEETS,

The embedding application can steer the search by calling Py_SetProgramName(file) before calling
Py_Initialize(). Note that PYTHONHOME still overrides this and PYTHONPATH is still inserted in front
of the standard path. An application that requires total control has to provide its own implementation
of Py_GetPath(), Py_GetPrefiz(), Py_GetEzecPrefiz (), and Py_GetProgramFullPath() (all defined in
Modules/getpath.c).

7= %12, Python ZHIHALETOIREBICH L LW e 3Hh 5, HIXIE. 277V 75— a v TEETERY
BN RB L (start over) TH S (Py_Initialize() Zd 5 —EMFHEES) X5 Lwhrd LOaEHEA,
BBV, 7TV — a ¥ Python 2 —HFEWKZ T, Python 2SHEMR L7 XY BEMZXEL-0hd LAE
B Ao Py_FinalizeEz() 5 & 25 LIAUEAZERTEE T, F/o. B Py_IsInitialized() i¥. Python
DBEREMEE ADIREBICH 258 ICEZIRLET, ThSOBEICOVWTOX 572 2 FHIE, BROETHHL £
3o Py_FinalizeEz() 7 Python 4 ¥ & 7V ZIZHRENT2ETOXEY & BT IDITTIEEWL 22 IcER
LTLAEE W, BRI HHREY 2 — M Ko THEIRE N X E VI, BIED L ZAMRRT 2HENTEEH A,
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1.7 NNy JhREJL K (Debugging Builds)

AVRTVREILREY 2 =MW LTOEMF = v 7% T 2372000 2rD< 7 a2 fGahc LT Python %
ELILRTZIENTEET, TNHDF = v 7k, EFFRRICKERA —N—Av FEEUZHALZ DD 3, KD
T, 774V FTREAHTEINTOER A,

Python 78y ZhREL RO TOMED Y X h 23, Python Y — ABifi (source distribution) DH1 D Misc/
SpecialBuilds.txt KH D ET, BAITVVFD L=, XEV 7T —XDTFNAw I A VX TVXDRA
IN—=TDELRLVTR T 7 4 ) IR ARETT, KDDL EL FIZOWTDA, ZOHIDED DERT
ML %9,

Py_DEBUG

Compiling the interpreter with the Py_DEBUG macro defined produces what is generally meant by a debug
build of Python. Py_DEBUG is enabled in the Unix build by adding --with-pydebug to the ./configure
command. It is also implied by the presence of the not-Python-specific _DEBUG macro. When Py_DEBUG is

enabled in the Unix build, compiler optimization is disabled.

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

Py_TRACE_REFS ZHET 5 &. ZH ML —ZAXHEMIIALD £F (configure --with-trace-refs F 3>
EZBLTLIEEWN), £2TD Pybbject DD 7 4 =L FERBMTZ 2T, HHFOLF TS 27+ OER
ZEHEFBY R NPEEIhE T, 2 TOE D YT (allocation) 2 L—RAXNE T, BTHIZ, 2 TOE-TW
2372 PHRRRENET, AV RFTTT 4 TE=—FTIE. A VX TV RICEBXDETOIRICRREN
9, )

X DFLWEHRIZOW T, Python @Y — ZEiAf (source distribution) DH'D Misc/SpecialBuilds.txt %
SZILTLEE W,

1.7. NNy ZIREIL K (Debugging Builds) 17
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Unless documented otherwise, Python’s C API is covered by the Backwards Compatibility Policy, PEP
387. Most changes to it are source-compatible (typically by only adding new API). Changing existing API

or removing API is only done after a deprecation period or to fix serious issues.

CPython’s Application Binary Interface (ABI) is forward- and backwards-compatible across a minor release
(if these are compiled the same way; see 72 v b7 #—LTEREITARNER below). So, code compiled for
Python 3.10.0 will work on 3.10.8 and vice versa, but will need to be compiled separately for 3.9.x and 3.11.x.

There are two tiers of C API with different stability expectations:

e Unstable API, may change in minor versions without a deprecation period. It is marked by the

PyUnstable prefix in names.

e Limited API, is compatible across several minor releases. When Py_LIMITED APT is defined, only this

subset is exposed from Python.h.
These are discussed in more detail below.

Names prefixed by an underscore, such as _Py_InternalState, are private API that can change without
notice even in patch releases. If you need to use this API, consider reaching out to CPython developers to

discuss adding public API for your use case.

2.1 Unstable C API

Any API named with the PyUnstable prefix exposes CPython implementation details, and may change in
every minor release (e.g. from 3.9 to 3.10) without any deprecation warnings. However, it will not change

in a bugfix release (e.g. from 3.10.0 to 3.10.1).
It is generally intended for specialized, low-level tools like debuggers.

Projects that use this API are expected to follow CPython development and spend extra effort adjusting to

changes.

19
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2.2 ZE ABI (Stable Appliction Binary Interface)

For simplicity, this document talks about eztensions, but the Limited API and Stable ABI work the same
way for all uses of the API - for example, embedding Python.

2.2.1 Limited C API

Python 3.2 introduced the Limited API, a subset of Python’s C API. Extensions that only use the Limited
API can be compiled once and work with multiple versions of Python. Contents of the Limited API are

listed below.

Py_LIMITED_API

ZD~v7 8% Python.h &4 ¥ 7L — FFHANIEFKT 5 Z & T, Limited API OAZHEHT 2 Z L %3
RL. Limited API X"—Y a VEERTZ B TEE T,

Define Py_LIMITED_API to the value of PY_VERSION HEX corresponding to the lowest Python version
your extension supports. The extension will work without recompilation with all Python 3 releases

from the specified one onward, and can use Limited API introduced up to that version.

PY_VERSION_HEX ¥ 7 m R B S DTE &L, FRD Python DNN—=Ya > Tary {1 T3 L EDR
EMDT012, BmPhD~ A4 F == a ¥ (2, Python 3.10 72 5 0x030A0000 ) ZN— Fa—FL
9,

%7z, Py_LIMITED_API % 3 ICEE T2 2 A TEE 9, Z4UE 0x03020000 (Python 3.2, Limited API
PEAZHIA—D 2 Y) AL LS CEELE T,

2.2.2 Stable ABI

To enable this, Python provides a Stable ABI: a set of symbols that will remain compatible across Python

3.x versions.

The Stable ABI contains symbols exposed in the Limited API, but also other ones - for example, functions

necessary to support older versions of the Limited API.

Windows Tid. Stable ABI % {3 2 #LiRIEAEIZ. python39.d1l D K HBRAN=Ya YEHD I 4 77 VTl
7 <. python3.d11 IZM LTV Y752 HENHD F3,

W OPDT Ty b7 —ATiE, Python IX abi3 X 7 THMNISNHEE T A 77V 7 7 LV EHEL THiAA
AE S (fil: mymodule.abi3.so), D & 5 RIKIREY 2 —/LHY Stable ABIITHB L TWE0E I EF = v 7
ENFERA, 2=V — (FREFZED =T 7Y =) d 7zt 2iE 3.10+ Limited API TE /L F X744
REY 2—h, ZALFDOAN—Y 2 > D Python 124 Y A b — LXKV L 2R T 2HENHD £3,

20 %2 & C APl OREH
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Stable ABI IZ& £ 2 T RXTOMEIL, ~27 0 LTREIITRL, Python OHEF 4 75V 0B E LTHE
LES, 207D, CTYV Tty B 2fHLRVWSEEIOFHT2 P TEET,

2.2.3 API RO—F&NT #—I > ADHIR

Limited API ® H¥EZ, 7L C API THIEERFTRTOI L ZEHT A TITH, BZ S L HRE LoD b
x93,

Bl ZIE, PyList_GetItem() WIFIHFIRET T, Z D “unsafe” ~27 v DZEME PyList_GET ITEM() EFIFHTE
FHA, ZOXI7BIE, VAMET V27 bON=Y a VEFHOFEOHMIKTFT A2 N TE 24D, IhE
I T 22N TEET,

Py_LIMITED_API ZEFELRZWVE, W 2hD C API BEIA4 v F 4 vhah/zb, v/ nici@Ezfibokh L
%9, Py_LIMITED_API ZERT D, ZDA V74 M EMITIZD | Python O F — XENLESINTHL
TELTBIEDSATREICIR D 373, MEREDMR T 3 2 ATREMEDSH D £ 97,

Py_LIMITED_API D EF%H < Z & T, Limited API #iiRZ NN— a YEH D ABI Ta Y 4§23 Z & 3A]
HETT, ZAUTE D, 2D Python DN—Y a Y TR7 3= Y ARMALEEXEZ I RN TETITH, AEREEHIR
XN FEF, Py_LIMITED_API T Y RA LT B L, N—3 3 VIKIFE LR WILREEREDSFIH T E R 0iGE, filzx
. X Python X=2a YO 7LV Y = RIHIGLIIRREY 2 —VEREM TR N TEL X SICRDET,

2.2.4 FIFR{TE API DR R

Note that compiling with Py_LIMITED_APT is not a complete guarantee that code conforms to the Limited
API or the Stable ABI. Py_LIMITED_API only covers definitions, but an API also includes other issues, such

as expected semantics.

Py_LIMITED_API 2SPiiF72 WHIRE®D 1 D&, Python O T N— a ¥ TIXEM RSB EFOBBZ TSI 2
T3, BRI, 5180 NULL 222 EE X TAE L & 5, Python 3.9 Tik NULL 137 7 # L b DZEE)
2R L 35, Python 3.8 TIZZ 05 BUIEHEMH X, NULL OBEANEZEZI L2y > a LET, FAkD
ST, BEEIAD 7 4 — L FIZ L THHEREL 5,

b D —ODMEIX, —HBOMEIER T 4 —L KD Limited API O—¥{T®H 312 2hH 5§, Py_LIMITED_API 7%
EFEINE FWWHEERRICR>TVWARNWIETT,

INSDMHEN S, FBIIIEREY 2 — AP K-+ T3 IARTD vA F—7%4 Python X—Ya > TTR T
222, ZFLTTENIE BHEWA—Sa U TEARTAZ e RBHERL FT,

. HHT2ITRTD API O FF 2 X P 2ERL. ZHADH/RIVIC Limited API O—#TH 205 0%
Frv 35 EBEOLET, Py_LIMITED_API 2VERINTWT S, HINZIEEHT (H2WENTe LT
BENET) W oD T IAR-VEEVBRHAINZZERDHD £,

Python 3.8 'C Py_LIMITED_API 22> XA VT 52, ZODIIREY 22—/ Python 3.12 TENWEL 523, £

2.2. &RE ABI (Stable Appliction Binary Interface) 21
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F L3 Python 3.12 T AYNAIL TEZLIIROLAZVI LICHFERELTL X W, FHZ, Limited APT O—iZ.
Stable ABI HELTWAIRD ., JFHERTHIBRE L 2008 LI EA,

23 7539 b7 4—LTERINER

ABI stability depends not only on Python, but also on the compiler used, lower-level libraries and compiler
options. For the purposes of the Stable ABI, these details define a “platform” . They usually depend on the

OS type and processor architecture

HEDTS vy b 74— 5 EDFTRTD Python N— a U EEMR ABI 2B L2 WHETE L RFEATWS Z
EZRAES % DI, Python OFRFERAME DHETY, T4 python.org % D¥— Fo8—TF 1 —DFLAR
Jth 5D Windows £ macOS DV Y —ZADFETT,

2.4 [REHR APl DRE

Currently, the Limited API includes the following items:
e PY VECTORCALL_ARGUMENTS OFFSET
o PyAIter_Check()
e PyArg_Parse()
o PyArg_ParseTuple()
e Pydrg_ParseTupleAndKeywords ()
e PyArg_UnpackTuple()
o PyArg_VaParse()
e PyArg_VaParseTupleAndKeywords ()
e Pydrg_ValidateKeywordArguments ()
e PyBaseObject_Type
e PyBool_FromLong ()
e PyBool_Type
e PyBuffer_ FillContiguousStrides ()
e PyBuffer_ FillInfo()

e PyBuffer_ FromContiguous ()

22 %2 & C APl OREH
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PyBuffer_GetPointer()
PyBuffer_IsContiguous ()
PyBuffer_Release()
PyBuffer_SizeFromFormat ()
PyBuffer_ToContiguous ()
PyByteArrayIlter_Type
PyByteArray_AsString ()
PyByteArray_Concat ()
PyByteArray_From0Object ()
PyByteArray_FromStringAndSize ()
PyByteArray_Resize()
PyByteArray_Size()
PyByteArray_Type
PyBytesIter_Type
PyBytes_AsString ()
PyBytes_AsStringAndSize ()
PyBytes_Concat ()
PyBytes_ConcatAndDel ()
PyBytes_DecodeEscape ()
PyBytes_FromFormat ()
PyBytes_FromFormatV()
PyBytes_FromObject ()
PyBytes_FromString ()
PyBytes_FromStringAndSize ()
PyBytes_Repr()
PyBytes_Size()

PyBytes_Type

2.4.

PREM APl DAE
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PyCFunction
PyCFunctionlWithKeywords
PyCFunction_Call()
PyCFunction_GetFlags()
PyCFunction_GetFunction()
PyCFunction_GetSelf ()
PyCFunction_New()
PyCFunction_NewEx ()
PyCFunction_Type
PyCMethod_New()
PyCallIter_New()
PyCallIter_Type
PyCallable_Check()
PyCapsule_Destructor
PyCapsule_GetContext ()
PyCapsule_GetDestructor()
PyCapsule_GetName ()
PyCapsule_GetPointer()
PyCapsule_Import ()
PyCapsule_IsValid()
PyCapsule_New()
PyCapsule_SetContext ()
PyCapsule_SetDestructor()
PyCapsule_SetName ()
PyCapsule_SetPointer()
PyCapsule_Type

PyClassMethodDescr_Type

24
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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 ()
PyComplex_FromDoubles ()
PyComplex_ImagAsDouble()
PyComplexz_RealAsDouble()
PyComplex_Type
PyDescr_NewClassMethod ()
PyDescr_NewGetSet ()
PyDescr_NewMember ()

PyDescr_NewMethod ()
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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()

PyDict_Items()
PyDict_Keys ()
PyDict_Merge()
PyDict_MergeFromSeq2()
PyDict_New()
PyDict_Next ()
PyDict_SetItem()

PyDict_SetItemString()
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PyDict_Size()

PyDict_Type

PyDict_Update()
PyDict_Values()
PyEllipsis_Type

PyEnum_Type
PyErr_BadArgument ()
PyErr_BadInternalCall()
PyErr_CheckSignals ()
PyErr_Clear()
PyErr_Display()
PyErr_DisplayEzception()
PyErr_ExceptionMatches ()
PyErr_Fetch()

PyErr_Format ()
PyErr_FormatV()
PyErr_GetEzcInfo ()
PyErr_GetHandledException ()
PyErr_GetRaisedException()
PyErr_GivenEzceptionMatches ()
PyErr_NewEzception()
PyErr_NewEzceptionWithDoc ()
PyErr_NoMemory ()
PyErr_NormalizeEzception()
PyErr_Occurred ()
PyErr_Print ()

PyErr_PrintEz()
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PyErr_ProgramText ()
PyErr_Resourcelarning ()

PyErr_Restore()
PyErr_SetExcFromWindowsErr ()
PyErr_SetExcFromWindowsErriWithFilename ()
PyErr_SetEzcFromiindowsErrWithFilenameObject ()
PyErr_SetExcFromWindowsErriithEFtlename0bjects ()
PyErr_SetExcInfo ()

PyErr_SetFromErrno ()
PyErr_SetFromErrnoWithFilename ()
PyErr_SetFromErrnoWithFilenameObject ()
PyErr_SetFromErrnoWithFilenameObjects ()
PyErr_SetFromWindowsErr ()
PyErr_SetFromWindowsErriithFilename ()
PyErr_SetHandledEzception ()
PyErr_SetImportError()
PyErr_SetImportErrorSubclass ()
PyErr_SetInterrupt ()
PyErr_SetInterruptEz ()

PyErr_SetNone()

PyErr_SetObject ()
PyErr_SetRatisedException()
PyErr_SetString ()

PyErr_SyntazLocation ()
PyErr_SyntazLocationExr ()

PyErr_WarnEz ()

PyErr_WarnExplicit ()
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PyErr_WarnFormat ()
PyErr_WriteUnratisable ()
PyEval_AcquireLock()
PyEval_AcquireThread()
PyEval_CallFunction()

PyEval_CallMethod ()

PyEval_CallObjectWithKeywords ()

PyEval_EvalCode()
PyEval_EvalCodeEz ()
PyEval_EvalFrame ()
PyEval_EvalFrameEx ()
PyEval_GetButltins ()
PyFval_GetFrame ()
PyEval_GetFuncDesc ()
PyEval_GetFuncName ()
PyEval_GetGlobals ()
PyEval_GetLocals ()
PyEval_InttThreads ()
PyEval_ReleaseLock()
PyEval_ReleaseThread()
PyEval_RestoreThread ()

PyEval_SaveThread()

PyEval_ThreadsInitialized()

PyExc_ArithmeticError
PyExc_AssertionError
PyExc_AttributeError

PyExc_BaseException
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PyExc_BaseExceptionGroup
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
PyExc_InterruptedError

PyExc_IsADirectoryError
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e PyExc_KeyError

e PyExc_KeyboardInterrupt

e PyExc_LookupError

e PyExc_MemoryError

e PyExc_ModuleNotFoundError
e PyExc_NameError

e PyExc_NotADirectoryError
e PyExc_NotImplementedError
e PyExc_0SError

e PyExc_OverflowError

e PyExc_PendingDeprecationWarning
e PyExc_PermissionError

e PyExc_ProcessLookupError
e PyExc_RecursionError

e PyExc_ReferenceError

e PyExc_ResourceWarning

e PyExc_RuntimeError

e PyExc_RuntimeWarning

e PyExc_StopAsynclteration
e PyExc_StopIteration

e PyExc_SyntaxError

e PyExc_SyntaxWarning

e PyExc_SystemError

e PyExc_SystemExit

e PyExc_TabError

e PyExc_TimeoutError

PyExc_TypeError
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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_GetArgs ()
PyEzception_GetCause()
PyEzception_GetContext ()
PyEzception_GetTraceback()
PyEzception_SetArgs ()
PyEzception_SetCause()
PyExzception_SetContext ()
PyEzception_SetTraceback()
PyFile_FromFd()
PyFile_GetLine()
PyFile_WriteObject ()
PyFile_WriteString ()
PyFilter_Type
PyFloat_AsDouble()

PyFloat_FromDouble ()
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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()
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PyList_AsTuple()
PyList_GetItem()
PyList_GetSlice()
PyList_Insert()
PyList_New()
PyList_Reverse()
PyList_SetItem()
PyList_SetSlice()
PyList_Size()

PyList_Sort ()

PyList_Type

PyLongObject
PyLongRangeIter_Type
PyLong_AsDouble()
PyLong_AsLong ()
PyLong_AsLongAndOverflow()
PyLong_AsLongLong ()
PyLong_AsLongLongAndOverflow()
PyLong_AsSize_t ()
PyLong_AsSsize_t ()
PyLong_AsUnsignedLong ()
PyLong_AsUnsignedLongLong ()
PyLong_AsUnstignedLongLongMask ()
PyLong_AsUnstignedLongMask ()
PyLong_AsVoidPtr()
PyLong_FromDouble ()

PyLong_FromLong ()
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PyLong_FromLongLong ()
PyLong_FromSize_t ()
PyLong_FromSsize_t ()
PyLong_FromString ()

PyLong_FromUnsignedLong ()

PyLong_FromUnsignedLongLong ()

PyLong_FromVoidPtr ()
PyLong_GetInfo()
PyLong_Type

PyMap_Type
PyMapping_Check()
PyMapping_GetItemString ()
PyMapping_HasKey ()
PyMapping_HasKeyString ()
PyMapping_Items ()
PyMapping_Keys ()
PyMapping_Length()
PyMapping_SetItemString ()
PyMapping_Size()
PyMapping_Values ()
PyMem_Calloc()
PyMem_Free()
PyMem_Malloc()
PyMem_Realloc()
PyMemberDef
PyMemberDescr_Type

PyMember_GetOne ()
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PyMember_SetOne ()
PyMemoryView_FromBuffer()
PyMemoryView_FromMemory ()
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 ()
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PyModule_GetState()
PyModule_New()
PyModule_NewObject ()
PyModule_SetDocString ()
PyModule_Type
PyNumber_Absolute()
PyNumber_Add ()

PyNumber_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 ()
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PyNumber_Invert ()
PyNumber_Long ()

PyNumber_Lshift ()

PyNumber_MatrizMultiply ()

PyNumber_ Multiply()
PyNumber_Negative ()
PyNumber_Or ()
PyNumber_Postitive()
PyNumber_Power ()
PyNumber_Remainder ()
PyNumber_Rshift ()
PyNumber_Subtract ()
PylNumber_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()
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Py0S_setsig()
PyOS_sighandler_t
Py0S_snprintf()
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_CheckBuf fer()
PyObject_CheckReadBuf fer()

PyObject_ClearWeakRefs ()
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PyObject_CopyData ()
PyObject_DelItem()
PyObject_DelItemString()
PyObject_Dir()
PyObject_Format ()
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_GetBuffer()
PyObject_GetItem()
PyObject_GetIter()
PyObject_GetTypeData ()
PyObject_HasAttr()
PyObject_HasAttrString ()
PyObject_Hash()
PyObject_HashNotImplemented ()

PyObject_Init()
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PyObject_InitVar()
PyObject_IsInstance()
PyObject_IsSubclass()
PyObject_IsTrue()
PyObject_Length()
PyObject_Malloc()
PyObject_Not ()
PyObject_Realloc()
PyObject_Repr()
PyObject_RichCompare ()
PyObject_RichCompareBool ()
PyObject_SelfIter()
PyObject_SetAttr()
PyObject_SetAttrString ()
PyObject_SetItem()
PyObject_Size()
PyObject_Str()
PyObject_Type()
PyObject_Vectorcall ()
PyObject_VectorcallMethod ()
PyProperty_Type
PyRangelter_Type
PyRange_Type
PyReversed_Type
PySeqIter_New()
PySeqIter_Type

PySequence_Check ()
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PySequence_Concat ()
PySequence_Contains ()
PySequence_Count ()
PySequence_DelItem()
PySequence_DelSlice()
PySequence_Fast ()
PySequence_GetItem()
PySequence_GetSlice()
PySequence_In()
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()
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PySet_Type
PySlice_AdjustIndices()
PySlice_GetIndices()
PySlice_GetIndicesEx()
PyStlice_New()

PySiice_Type
PySlice_Unpack()
PyState_AddModule ()
PyState_FindModule()
PyState_RemoveModule ()
PyStructSequence_Desc
PyStructSequence_Field
PyStructSequence_GetItem()
PyStructSequence_New()
PyStructSequence_NewType ()
PyStructSequence_SetItem()
PyStructSequence_UnnamedField
PySuper_Type
PySys_AddWarnOption ()
PySys_AddWarnOptionUnicode ()
PySys_AddXOption()
PySys_FormatStderr()
PySys_FormatStdout ()
PySys_GetObject ()
PySys_GetXOptions ()
PySys_HasWarnOptions ()

PySys_ResetWarnOptions ()
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PySys_SetArgv ()
PySys_SetArguEz ()
PySys_SetObject ()
PySys_SetPath()
PySys_writeStderr()
PySys_WriteStdout ()
PyThreadState
PyThreadState_Clear()
PyThreadState_Delete()
PyThreadState_Get ()
PyThreadState_GetDict ()
PyThreadState_GetFrame ()
PyThreadState_GetID()
PyThreadState_GetInterpreter()
PyThreadState_New()
PyThreadState_SetAsyncExc ()
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()
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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()
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
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PyTypeObject

PyType_ClearCache()
PyType_FromMetaclass ()
PyType_FromModuleAndSpec ()
PyType_FromSpec ()
PyType_FromSpecWithBases ()
PyType_GenericAlloc()
PyType_GenericNew()
PyType_GetFlags ()
PyType_GetModule ()
PyType_GetModuleState()
PyType_GetName ()
PyType_GetQualName ()
PyType_GetSlot ()
PyType_GetTypeDataSize ()
PyType_IsSubtype()
PyType_Modified()

PyType_Ready ()

PyType_Slot

PyType_Spec

PyType_Type
PyUnicodeDecodeError_Create()
PyUnicodeDecodeError_GetEncoding ()
PyUnicodeDecodeError_GetEnd ()
PyUnicodeDecodeError_GetObject ()
PyUnicodeDecodeError_GetReason ()

PyUnicodeDecodeError_GetStart ()
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PyUnicodeDecodeError_SetEnd ()
PyUnicodeDecodeError_SetReason ()
PyUnicodeDecodeError_SetStart ()
PyUnicodeEncodeError_GetEncoding ()
PyUnicodeEncodeError_GetEnd ()
PyUnicodeEncodeError_GetObject ()
PyUnicodeEncodeError_GetReason ()
PyUnicodeEncodeError_GetStart ()
PyUnicodeEncodeError_SetEnd ()
PyUnicodeEncodeError_SetReason ()
PyUnicodeEncodeError_SetStart ()
PyUnicodeIter_Type
PyUnicodeTranslateError_GetEnd ()
PyUnicodeTranslateError_GetObject ()
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 ()
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PyUnicode_AsEncodedUnicode ()
PyUnicode_AsLatin1String ()
PyUnicode_AsMBCSString ()
PyUnicode_AsRawUnicodeEscapeString ()
PyUnicode_AsUCS4 ()
PyUnicode_AsUCS4Copy ()
PyUnicode_AsUTF16String ()
PyUnicode_AsUTF32String ()
PyUnicode_AsUTF8AndSize ()
PyUnicode_AsUTF8String ()
PyUnicode_AsUnicodeEscapeString ()
PyUnicode_AsWideChar ()
PyUnicode_AsWideCharString ()
PyUnicode_BuildEncodingMap ()
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()
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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 ()
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 ()
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PyUnicode_FromStringAndSize ()
PyUnicode_FromWideChar ()
PyUnicode_GetDefaultEncoding()
PyUnicode_GetLength()
PyUnicode_InternFromString ()
PyUnicode_InternInPlace()
PyUnicode_IsIdentifier()
PyUnicode_Join ()
PyUnicode_Partition()
PyUnicode_RPartition()
PyUnicode_RSplit()
PyUnicode_ReadChar ()
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
PyVectorcall_Call()

PyVectorcall_NARGS()
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o PyWeakReference

o PylWeakref GetObject()

o PyWeakref_ NewProzy ()

e PylWeakref_NewRef ()

e PyWrapperDescr_Type

e Pylirapper_New()

e PyZip_Type

e Py AddPendingCall ()

e Py AtEzit()

e Py BEGIN_ALLOW_THREADS
e Py BLOCK_THREADS

o Py _BuildValue()

o Py _BytesMain()

e Py _CompileString()

e Py DecRef()

e Py DecodeLocale()

e Py END_ALLOW_THREADS

e Py_EncodeLocale()

e Py_EndInterpreter()

e Py EnterRecursiveCall ()
e Py Ezit()

e Py_FatalError()

e Py_FileSystemDefaultEncodeErrors
e Py_FileSystemDefaultEncoding
o Py Finalize()

e Py FinalizeEz()

e Py GenericAlias()
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Py_GenericAliasType
Py_GetBuildInfo()
Py_GetCompiler()
Py_GetCopyright ()
Py_GetExecPrefiz()
Py_GetPath()
Py_GetPlatform()
Py_GetPrefiz ()
Py_GetProgramFullPath()
Py_GetProgramName ()
Py_GetPythonHome ()
Py_GetRecursionLimit ()

Py_GetVersion()

Py_HasFileSystemDefaultEncoding

Py_IncRef()
Py_Initialize()

Py InitializeExz()

Py Is()

Py_IsFalse()

Py IsInitialized()
Py_IsNone()
Py_IsTrue()
Py_LeaveRecursiveCall ()
Py_Main()
Py_MakePendingCalls ()
Py_NewInterpreter()

Py_NewRef ()
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Py_ReprEnter()
Py_ReprLeave()

Py_SetPath()

Py_SetProgramName ()
Py_SetPythonHome ()

Py_SetRecursionLimit ()

Py_UCSY,

Py_UNBLOCK_THREADS

Py_UTF8Mode

Py_VaBuildValue()

Py_Version
Py_XNewRef ()
Py_buffer
Py_intptr_t
Py_ssize_t
Py_uintptr_t
allocfunc
binaryfunc
descrget func
descrset func
destructor
getatirfunc
getatirofunc
getbufferproc
getiterfunc
getter

hashfunc
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initproc
TnquiTYy
tternext func
lenfunc

newfunc
objobjargproc
objobjproc
releasebufferproc
reprfunc
richcmp func
setattrfunc
setattrofunc
setter
ssizeargfunc
ssizeobjargproc

ssizessizeargfunc

ssizessizeobjargproc

symtable
ternaryfunc
traverseproc
unary func
vectorcall func

visitproc
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Several of these functions accept a start symbol from the grammar as a parameter. The available start
symbols are Py_eval_input, Py_file_input, and Py_single_input. These are described following the

functions which accept them as parameters.

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

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

int Py_Main(int argc, wchar_t **argv)

Part of the Stable ABIL. #6842 7)) ZD7=d DX L > TR0 F A, Python AR 07T LD
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Note that if an otherwise unhandled SystemExit is raised, this function will not return 1, but exit

the process, as long as PyConfig.inspect is zero.

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.
Added in version 3.8.

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

TFED PyRun_AnyFileEzFlags () @ closeit % 012, flags % NULL I U CTH{b L7z Y R—T7 2 — R
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T

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

TRD PyRun_AnyFileEzFlags() @ closeit % 0 IZ L THAMI{LL /24 ¥ X —7 2 — A TT,

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)

TELD PyRun_AnyFileEzFlags() @ flags % NULL IZ L CHf{L L 724 ¥ & —7 =2 — R T,

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
fp DIXEERI T NA Z (3 =R R AN H % Wid Unix R R) L BESIT N7 7 AL E 2L
TWAHEIX, PyRun_InteractiveLoop () DEZIRL £F, ZHLIDEHEIX. PyRun_SimpleFile()
DFERZIR L E T, filename 37 7 A VY AT LDITYA—TF 4 V7 (sys.getfilesystemencoding())
T7Fa— REINZFT, filename 75 NULL 2513, ZOBEIE 7 7 A %2 LT "277" 2V 3, closeit
MHEZ S, 7 74 UZ PyRun_SimpleFileExFlags () 2L Z R IRNICEHAT SN F T,

int PyRun_SimpleString(const char *command)

TELD PyRun_SimpleStringFlags () ® PyCompilerFlags* % NULL I L CTHAL LA > 27 2 —R
T,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)

__main__ Y a2 —ILDHT flags IZHE> T command IC&EN 3 Python Y —2a— FEFEFTLET,
__main__ DBELEELBRVEAIIMERINE T, EEXRTOGEE 0 2R L., FLANBFEEL LGS
3 -1 ZRLETS, TT7-0HoTh, FIMEREZEZHEEIDD XA flags DEKRIZOWTIE, #ib
LEJ,

Note that if an otherwise unhandled SystemExit is raised, this function will not return -1, but exit

the process, as long as PyConfig. inspect is zero.

int PyRun_SimpleFile (FILE *fp, const char *filename)
TEED PyRun_SimpleFileEzFlags () D closeit % 012, flags % NULL W L CTHAL LA V& —T = —
AT,

int PyRun_SimpleFileEx (FILE *{p, const char *filename, int closeit)

TFED PyRun_SimpleFileExFlags() ® flags % NULL IZ L CHM{L L7724 ¥ X — 7 = — AT,

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

PyRun_SimpleStringFlags () lTWEFTH, Python ¥ —RA 2 — K2 XEYNOXFEHTIERL fp »
LHAIAARE T, filename X ZFDT7 7 A VDL THRINZ LRSS, 77N ATLDIYA—=FT 4>
JEIZ—NYEFEZ TFa—RINET, closeit ICEZIEE L7 E1E, PyRun_SimpleFileExFlags ()
PR ERTRNC T 7 A VEBAU £5,

FR: Windows Tid. fp 334 FVE— FTHLIRETT (B 2L fopen(filename, "rb")), €5 L
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WA E, Python 13fTRD LF D22V P Z2ELLFZRNTL £ D,

int PyRun_InteractiveOne (FILE *{p, const char *filename)

TELD PyRun_InteractiveOneFlags() @ flags % NULL \Z L CTHAH{LL/7z4 > X =7 = —RXTT,

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

MEEI TN A ZIZBEA T STz 7 7 4 A & —DFiAAA, flags IHE-> TFEITLE T, sys.psl &
sys.ps2 Zffio T, 2—HFIc T/ >y 2R RLET, filename ¥ 77AINVATLOIY =T 12T
EIS—N\YFZ TFa—FEhEJ,

ANDIEFIZFATSIN ZIZ 0 ZIRLETS, BISBREELLGEE -1 ZIRLE T, $—RXZF7—-0D%
1% Python O—#2 UL TEAAEINTWS errcode.h £ Y7L — R 774 VIZHELT7—a—FERLZE
3, (Python.h & errcode.h 4 Y7L —FLE¥ A, o T. BEBRGEZZDEEA 71— F L7
JAUER SRV LITERLTLEIW, )

int PyRun_InteractiveLoop (FILE *{p, const char *filename)

TELD PyRun_InteractiveLoopFlags() ® flags % NULL \Z U CTHAULL/zf ¥ X —T7 =2 — AT,

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

WEE TN ZCBEEMST 5Nz T 7 A V55 EOF IET 3 E TR EMRAAAFEITLE T, sys.psl &
sys.ps2 Zffio T, =W/ P+ 2RRLE T, filename X T7 ANV AT LDV A—T 427
EIS—N\YFEZ T7Fa—FaEhExd, EOFIET 2L 0 2RI, KBLELEORZERL T,

int (*Py0S_InputHook)(void)

Part of the Stable ABIL. int func(void) W5 70 F X4 TOMEBADRAL VX PRETEE T, ZD
BEUE. Python DA ¥ X7V 2D 7a >y T bR 74 ROUVKREBIZRD R—IF 5D —F DA ZFED
X of TS ENE T, B EEIEAINAEST, 207y 2% EEZT 5 Z LT, Python O
YV —2Za— KRDOHT Modules/_tkinter.c 28> TWA X I, A Y EZFVEDTar T hefiof R
M —TRRETEET,

N— a ¥ 3.12 TZH: This function is only called from the main interpreter.

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

char *func(FILE #*stdin, FILE *stdout, char *prompt) ¥\ 5 7B kXA TOEBANDKA > &

DRETE, 774V OBKE LEEZTLZ2IeTA V2TV ADT 0y T vANDAN % 117D F
T, ZOREEIK. XFF prompt 5 NULL TRWEEE prompt ZHII L. 52X ONEEA ST 7 4 L
HAN% 1 1THiA. MROXTFINEIRT E WOBENHRFENTVE S, flZIE. readline €Y 2 —LZ
ZD7vY ’Eﬁxﬁ LT, ITHREIRES & 7T KRE 2 1Rt L Tu x5,

R D{EIX PyMem_RawMalloc () ¥ 7zl% PyMem_RawRealloc() TXEVHERLZXFH. HBVIETLT—
DR E 73BT NULL TRIUIR D FH A,
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N— 3 v 3.4 TELHE: R HEIE, PyMem_Malloc() =X PyMem_Realloc() Tld72 <. PyMem_RawMalloc()
% /21% PyMem_RawRealloc() TAEVHEMHFELIZDDTHRINIRD £X A,

N— a3 ¥ 3.12 TEH: This function is only called from the main interpreter.

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

Return value: New reference. TFaC® PyRun_StringFlags() @ flags % NULL & L CHA{L L /=4 >
57—‘7L—XVC“3—0

PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals,
PyCompilerFlags *flags)
Return value: New reference. 7Y =27 b® globals ¥ locals TIREZ NSV THFA LT, a4
777 7 flags BEE L72IRBET, str 1ZH % Python ¥V — 22— FEEITLF T, globals IXFEE TR
IR D EVA; locals i~y BV 7 7abraleRELA 7Y 27 PROMTHHENER A, 515 start
3Y = 23— 2 =T 57DIfEONLREMME N —2 Y 2fEELE T,

a— FZ2ETLEAREZ Python A 79 =27 P LTRLE S, $7E IS HEAE L7451 NULL 238
LES,

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

Return value: New reference. FiC®D PyRun_FileExFlags () D closeit % 012 L. flags % NULL IZ LT
B L7 v 2 =7 = — AT,

PyObject *PyRun_FileEx (FILE *{p, const char *filename, int start, PyObject *globals, PyObject *locals,

int closeit)

Return value: New reference. TFaC® PyRun_FileExFlags() @ flags % NULL & L CHA{L L =4 >
&_7I_XVC\“§‘O

PyObject *PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject
*locals, PyCompilerFlags *flags)

Return value: New reference. Fat® PyRun_FileExFlags() @ closeit % 0 2L CHAHLL /=4 > & —
7z ""X.’C\\j_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—F&ZXEY
RNDOLFHNITIERL fp DOFAAARE T, filename 1 ZZD 7 7 A VOKFITTRIFINERS T, 774
WORTLDIYA—TA4 I ETT—N\YFS TFa—FENET, closeit ICHZIELHEI.
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. TFL®D Py_CompileStringFlags() D flags %
NULL IZ L CHE L 724 ¥ X —7 = — A TT,
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PyObject *Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompilerFlags
*flags)

Return value: New reference. FR® Py_CompileStringExFlags () @ optimize % -1 1L CTHALL
7oA VB =T 2 —RATT,

PyObject *Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompilerFlags
*flags, int optimize)
Return value: New reference. Parse and compile the Python source code in str, returning the resulting
code object. The start token is given by start; this can be used to constrain the code which can be
compiled and should be Py_ewval_input, Py_file_input, or Py_single_input. The filename specified
by filename is used to construct the code object and may appear in tracebacks or SyntaxError

exception messages. This returns NULL if the code cannot be parsed or compiled.

B optimize 13, AV FORBLLANAVZIEELET; -1 1E. A X TVEXD -0 47> avyTHEZR
5RZD LA URELL RVEERE T, BRI L ~UE, 0 (Bt L, __debug__ (3E), 1 (assert
ELD BRA . __debug__ 1345). 2 (docstring ELD R 4L3) TI,

Added in version 3.4.

PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompilerFlags
*flags, int optimize)
Return value: New reference. Py_CompileStringObject () EITWE D, filename X 77 AL R
TLOIYOA—T4 YT LT Z—N\YREZ TFa— RENANL N XFHITT,

Added in version 3.2.

PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)

Return value: New reference. Part of the Stable ABIL. PyEval_EvalCodeEz() DY TNIA ¥ &R —
7xz—RAT, a=FNFT7Vx7 b, 70— rOVERe 0 —HNVERTETZRZTWMD £5, ho5Euid
NULL 2SN %5,

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 /FPEDEE T, a v A LFEAD I —
A7 =7 PRFHELET. ZORBEZZ0—"VEROREL, 0 —INVERO~y 7 ATV =2
b 5B OBA), ¥F—T7—Re 7740 Mi, F—T—FEASIBOT 7 4L MEDEEE L, LD a—
Ty XTIV THREINE T,

PyObject *PyEval_EvalFrame (PyFrameQObject *f)

Return value: New reference. Part of the Stable ABI. EfT 7 L — A ZF i L 3, ZHhiZ
PyEval_EvalFrameEz () WXMNT 23 Y TN A VR =T 2 — AT, BAEEHEDDDH DT,
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PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. Part of the Stable ABIL. Python A > & —7"V ZDEHE &, EEN
BT, ET7Vv—» f CEEMIONILa—FRATI2 7 P EFETLET, N ba—FEZ@BERLT, &4
ZUIIG U T LZETLE S, BN throwflag 5IBUKIFL ALK TEZ X3, - B L true 860 3
N EREZIEET, ZHUIT AL =KL T2 D throw() XV v FTHHZXNETS,

N=Tar 34 TEE: 7277 4 7PN B> TETHRWI L 2RFET 2 D@L L 5ic, Z OBIRIE
TRy T T7H =2 ayedUL5ICRDE L,

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
BEDRHMIIZ L — D7 5 7% ZBLE T, L5 true 2, KBLZS false ZIRL F5,

int Py_eval_input

B oRIHF % Python EDRGHRFL S T, Py_CompileString () ¥ —#EIfVE T,

int Py_file_input
77 ANVDZ20VEMDY = A SHARAENTXDI FIZHF 2 Python XL D B 4RFE S T,
Py_CompileString() & —fEITHVWE T, ZAREREORE D Python Y —Ra—-Fzar {1¥§
5L EIMEHFELBETT,

int Py_single_input
H—3IZxt$ % Python XIEDBILEFES T, Py_CompileString () & —fEIZHWE T, ZAUIXFERD
A VERT) ZV—=TDDDFEFTT,

struct PyCompilerFlags

AVRA T 757 %INDTHELDDOEERTT, a—F2aryf L3372 F05E, ZOMIERKD int
flags ¥ LTHEINE T, 2— FEFEITT2551C1E PyCompilerFlags *flags & L CTHEINE T, Z
D5, from __future__ import X flags DINBEEEHETZFE T,

Whenever PyCompilerFlags *flags is NULL, cf_flags is treated as equal to 0, and any modification

due to from __future__ import is discarded.

int cf_flags
AT TSI,

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 cf_flags.

N—=Ya Yy 3.8 TEH: Added cf feature wversion field.

int CO_FUTURE_DIVISION
ZOEY b2 flags ity bT 2 e, REHEAT /13 PEP 238 12X% THDFRE (true division)) ¥ L
THbhFT,
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The functions and macros in this section are used for managing reference counts of Python objects.
Py ssize_t Py_REFCNT (PyObject *o0)
Get the reference count of the Python object o.

Note that the returned value may not actually reflect how many references to the object are actually
held. For example, some objects are "immortal” and have a very high refcount that does not reflect
the actual number of references. Consequently, do not rely on the returned value to be accurate, other

than a value of 0 or 1.

Use the Py_SET_ REFCNT() function to set an object reference count.

N—a ¥ 3.10 TEH: Py REFCNT() is changed to the inline static function.
N— a3 ¥ 3.11 TZH: The parameter type is no longer const Py0bjectx.

void Py_SET_REFCNT (PyObject *o, Py_ ssize_t refent)

Set the object o reference counter to refent.

Note that this function has no effect on immortal objects.
Added in version 3.9.

N— a3 ¥ 3.12 TEHE: Immortal objects are not modified.

void Py_INCREF (PyObject *o0)

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 TP FH NILL THoTEWIFEHA, 00 NULL TREVEHENFTRVER SIE,
Py_XINCREF() ZffioTL &,
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Do not expect this function to actually modify o in any way. For at least some objects, this function

has no effect.
N— 3 v 3.12 TZH: Immortal objects are not modified.
void Py_XINCREF (PyObject *o0)
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 *o)

Part of the Stable ABI since version 8.10. 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 0o must not be NULL; use Py_XNewRef () if o can be NULL.

Bl 213

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

can be written as:

[self—>attr = Py_NewRef (obj);

See also Py_INCREF().
Added in version 3.10.

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.
Added in version 3.10.

void Py_DECREF ( PyObject *o0)

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.
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F TP FH NILL THoTEWITFEHA, 00 NULL TREVEHENF TR VR SIE,
Py_XDECREF () %Zffio T &,

Do not expect this function to actually modify o in any way. For at least some objects, this function

has no effect.

g

&: The deallocation function can cause arbitrary Python code to be invoked (e.g. when a
class instance with a __del__() method is deallocated). While exceptions in such code are not
propagated, the executed code has free access to all Python global variables. This means that any
object that is reachable from a global variable should be in a consistent state before Py_DECREF ()
is invoked. For example, code to delete an object from a list should copy a reference to the deleted
object in a temporary variable, update the list data structure, and then call Py_DECREF () for the

temporary variable.

N— a ¥ 3.12 TZH: Immortal objects are not modified.

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.

It is a good idea to use this macro whenever releasing a reference to an object that might be traversed

during garbage collection.

N—Y 3 ¥ 3.12 TEH: The macro argument is now only evaluated once. If the argument has side
effects, these are no longer duplicated.

void Py_IncRef (PyObject *o0)
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 *o0)
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.

Py_SETREF (dst, src)

Macro safely releasing a strong reference to object dst and setting dst to src.
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As in case of Py_CLEAR(), "the obvious” code can be deadly:

Py_DECREF (dst) ;
dst = src;

The safe way is:

[Py_SETREF (dst, src);

That arranges to set dst to src __before  releasing the reference to the old value of dst, so that any

code triggered as a side-effect of dst getting torn down no longer believes dst points to a valid object.
Added in version 3.6.

N— a3 ¥ 3.12 TZH: The macro arguments are now only evaluated once. If an argument has side

effects, these are no longer duplicated.

Py_XSETREF (dst, src)

Variant of Py_SETREF macro that uses Py_XDECREF () instead of Py_DECREF ().
Added in version 3.6.

N—a ¥ 3.12 TZH: The macro arguments are now only evaluated once. If an argument has side

effects, these are no longer duplicated.
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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, TI7—A VI —RRREZINTOVRVER
S5, FRIEZDHD FHA

void PyErr_PrintEx(int set_sys_ last_ vars)

Part of the Stable ABIL. ###ED b L — ANy 7% sys.stderr KL, =7 —A VI Fr—XR%E7 V7L
%9, 7L, =7 —7 SystenExit THBRHEZMRVT TS, ZDHE. FL—Any ZZHhEhT,
Python 7B+ 21X SystemExit £ Y AR VY ATHRESINL 7 —a—FTHTLET,

II7—A VI = EPRESINTVD L ZIC EF. ZoBBZIFCH LTIV, 2hlBltosa, &
MR — 25| ZEIFTTL L D!

If set_sys last wars is nonzero, the variable sys.last_exc is set to the printed exception. For
backwards compatibility, the deprecated variables sys.last_type, sys.last_value and sys.

last_traceback are also set to the type, value and traceback of this exception, respectively.
N—3 3 ¥ 3.12 TEH: The setting of sys.last_exc was added.

void PyErr_Print ()
Part of the Stable ABIL. PyErr_PrintEx(1) O A Y 7 X TY,

void PyErr_WriteUnraisable (PyObject *obj)
Part of the Stable ABL. BI{EDHISL L obj 5% T sys.unraisablehook() ZWFUNH L %9,

This utility function prints a warning message to sys.stderr when an exception has been set but
it is impossible for the interpreter to actually raise the exception. It is used, for example, when an

exception occurs in an __del__ () method.

The function is called with a single argument obj that identifies the context in which the unraisable
exception occurred. If possible, the repr of 0bj will be printed in the warning message. If obj is NULL,

only the traceback is printed.

OO T e 22, Sty P ERTORFIUERD 8 A
N—Ya ¥ 3.4 TEH: Print a traceback. Print only traceback if obj is NULL.
N— 3 3.8 TEH: Use sys.unraisablehook().

void PyErr_DisplayException(PyObject *exc)

Part of the Stable ABI since version 3.12. Print the standard traceback display of exc to sys.stderr,

including chained exceptions and notes.

Added in version 3.12.
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5.2 fISDEH

LTOBEEZ, HEDAL Y FOLI—A I —RDOREL2MBILE T, AlEEDZED, ZhsDBEBDWL D
2E, return X CHHATE 2 X 5 ITHIZ NULL KA VR E2RLE T,

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)
Part of the Stable ABI. Z DBAEX PyErr_SetString ) WMTWE T D, FIHD 7 fE (value)” & LT
FE®D Python 7Y =7 b 2{EET LD TEET,

PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. Part of the Stable ABL. ZOBBIZTS —4 > P 7 — X EREL NULL %
BLET, exception 1& Python fl# 7 5 2 THBNETT, format LLEDFIEIIZS — X vt —V%
E2 720D b DT, PyUnicode_FromFormat () D5IE L R CEKZR > TWE T, format 1¥ ASCII =¥
a— R ENLXFHITT,

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() &R U TS
M, AEESIBOMRDDIZ va_list 5IEZITED £5,
Added in version 3.5.

void PyErr_SetNone (PyObject *type)
Part of the Stable ABI. Z#UX PyErr_SetObject (type, Py_None) &ML 7z DTI,

int PyErr_BadArgument ()

Part of the Stable ABI. Z i PyErr_SetString(PyExc_TypeError, message) X &HlI&L72d DT,
Z 2T message (FHHAABIBERRERG I TREIHEINTZE WS Z e 2R LTVET, FICHETHA
TH72DDHDTY,

PyObject *PyErr_NoMemory ()

Return value: Always NULL. Part of the Stable ABI. Z#iX PyErr_SetNone (PyExc_MemoryError)
HEMLIS DT, NULL ZIRLET, LD oT. XEVRBRRZR-oLEE, A7V MEID Y TR
¥ return PyErr_NoMemory(); £ H TN TEE T,

PyObject *PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. Part of the Stable ABI. This is a convenience function to raise an excep-

tion when a C library function has returned an error and set the C variable errno. It constructs a tuple
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object whose first item is the integer errno value and whose second item is the corresponding error
message (gotten from strerror()), and then calls PyErr_SetObject (type, object). On Unix, when
the errno value is EINTR, indicating an interrupted system call, this calls PyErr_ CheckSignals (),
and if that set the error indicator, leaves it set to that. The function always returns NULL, so a wrapper
function around a system call can write return PyErr_SetFromErrno(type); when the system call

returns an error.

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)

Return value: Always NULL. Part of the Stable ABI. Similar to PyErr_SetFromErrno (), with the
additional behavior that if filenameObject is not NULL, it is passed to the constructor of type as a third
parameter. In the case of OSError exception, this is used to define the filename attribute of the

exception instance.

PyObject *PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameObject,
PyObject *filenameObject2)

Return  wvalue: Always NULL.  Part of the Stable ABI  since wersion 8.7
PyErr_SetFromErrnol/ithFilenameObject () WM TETH, 774 V%% 2 DS EBN KK
L7zt ZIZHINZEET 27201, 220BD 7 7 ANVKEA T 27 P 2RITED £5,

Added in version 3.4.

PyObject *PyErr_SetFromErrnoWithFilename ( PyObject *type, const char *filename)

Return value: Always NULL. Part of the Stable ABI. PyErr_SetFromErrnoWithFilenameObject ()
WWHTWETE, 774041 C XFHe LTEZONET, filename X 774NN AT LOIY 01—
TAYIEIZ—N\YFT TFa—FEhixd,

PyObject *PyErr_SetFromWindowsErr (int ierr)

Return value: Always NULL. Part of the Stable ABI on Windows since version 3.7. This is a con-
venience function to raise 0SError. If called with ierr of 0, the error code returned by a call to
GetLastError () is used instead. It calls the Win32 function FormatMessage () to retrieve the Win-
dows description of error code given by ierr or GetLastError (), then it constructs a OSError object
with the winerror attribute set to the error code, the strerror attribute set to the corresponding
error message (gotten from FormatMessage()), and then calls PyErr_SetObject (PyExc_0SError,

object). This function always returns NULL.
FIFFTEE72 B35E: Windows .

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)

Return  wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 38.7.
PyErr_SetFromiindowsErr () IZTWE T, EHT 200 EIEET 2518 BMEINTVWET,

FIF AT RE 2 BRE%: Windows o
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PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)

Return value: Always NULL. Part of the Stable ABI on Windows since version 8.7. Similar to
PyErr_SetFromWindowsErr (), with the additional behavior that if filename is not NULL, it is decoded
from the filesystem encoding (os.fsdecode()) and passed to the constructor of 0SError as a third

parameter to be used to define the filename attribute of the exception instance.
FIFATRE 2 BREE: Windows o
PyObject *PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyObject
*filename)

Return value: Always NULL. Part of the Stable ABI on Windows since version 3.7. Similar to
PyErr_SetExcFromiWindowsErr (), with the additional behavior that if filename is not NULL, it is
passed to the constructor of 0SError as a third parameter to be used to define the filename attribute

of the exception instance.
FIF AT RE 72 BREE: Windows o
PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects(PyObject *type, int ierr, PyObject
*filename, PyObject *filename2)

Return  wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 38.7.
PyErr_SetExcFromiindowsErriithFilenameObject () WCTETN, 2 DHDO 7 7 A VEHA TV =
7 MR £3,

FIF AT RE 2 BRE%: Windows o
Added in version 3.4.

PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char *filename)

Return  wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 3.7.
PyErr_SetFromWindowsErrWithFilename () WM TWE T2, EH T 205 OT 2 H6E T 5518058
mEATVET,

FIF AT E 22 BRjEH: 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 % fijHiziEH
TE72DDOBBTT, msg EHINDRX vy —IXFHE LTy FEINET, name & path Z¥H 5D
NULL 12 LT &<, #h2h ImportError @ name &MY path BIEE LTy bXNET,

Added in version 3.3.
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() &

Paans: el i ! "2 5 2%kt
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Added in version 3.6.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_ offset)
REDBIND 7 7 40, 17, A7y bDE#EELY P LET, BEDHISND SyntaxError THRWGE
i, BINERRT 2972 2T 40, D SyntaxError TH2 L BZ 2 L5 EMEEBML 3,
Added in version 3.4.

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
E 7MY AT LADIYA—T A YJETF—N\YET TFa— FENNA FEFHITT,
Added in version 3.2.

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

void PyErr_BadInternalCall()

Part of the Stable ABI. PyErr_SetString(PyExc_SystemError, message) &M L72dDTT, Z
2T message FNEHRIE (B 213, Python/C API B8¥) 2R IERGIE L Iy ahiztnws 2t
ERLTVET, EICHEICHMT 22008 DTT,

5.3

g

==
[=]

DTo#EE» C a—-FoRELEELHE L EJ, Python @ warnings Y 2 — L TRHENTWVWS[FH
OB YL X BTET, INoOBBIIBEELEEX v —U% sys.stderr NHI L ETH, 2—F»REHEE2T
F—ANZEETLEIIHET LD TE. Z0HAER, BEEBINZXHL $5, EHEHEI S ORMEDDIC
ZOREEDBISNZEET 205 T b AVBRE T, FIANEKEINLVWEEIZREDEIZ 0 T, fistriklish
72HEE -1 T3, (BEX v t—U2ERICHhEN 2D, BIXUEZOFANDRERPMDICOWTITHIM T %
HA; THIENNZS DTY, ) fistsiktishnzia, O L@ o E 2w 3 (B2 #®
FLTWAESRITH U Py_DECREF() ZiT\., T7—fHZRELE7F),

int PyErr_WarnEx (PyObject *category, const char *message, Py ssize t stack level)
Part of the Stable ABL. BH X v =Y ZFITL £ T, category 5IBIZEE LTIV (UT2Z2R) » %
721& NULL T. message 518% UTF-8 > a— FXINZXFHITT, stacklevel (AR v 7 71— LD
ZRTIEOBKTYT; BHEIZDOA Xy 7 7L —2DHDOFEITL TV RITHALRITINE T, stacklevel H3
172% PyErr_WarnEz () ZWEOH LTV 2. 2 728 2D LAY Warning OFITITITR D £3,

& H 7 3V Ik PyExc_Warning D% 727 5 A TR ITINIER D £H A, PyExc_Warning &
PyExc_Exception D% 727 5 XT3, 77 4/ bDEE 73V IE PyExc_RuntimeWarning T3,
D Python BE A 73V, BEESH T THEIMMFIEINTVS e — IV ZE# e UTHIAA]
AET3,
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BE2aY I a—LT50DFRICOVTIE, wvarnings EYV 2 — LD RFaXr7r—yaryravwr R
TAY  FFaRXyT=2ayD -WATTar2BRLTIESW, BEartn—nnzHd C API
EHDEEA.
int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int lineno,
PyObject *module, PyObject *registry)

TRTOEEDEBMEZHRWICHIHE L ZEE X v —Y % B LET, ZHhiX Python % warnings.
warn_explicit() DEEMNIRT v =T, HRZEWMERZICEZHELEZBHML TSIV, Z ZIZHMA
ENTWVWBET 7 4L hDRRERZ72DIZ, module ¥ registry 5180E NULL ICRET DN TEE T,

Added in version 3.4.

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

char *module, PyObject *registry)

Part of the Stable ABI. PyErr_WarnEzplicitObject () IZEITWE TH, message & module 73 UTF-8
I2a—RENLFHTHZ L ZADBERD, filename X 77AIN AT LOIYA—FT 4T T
S—N\YFZ TFa—FIhET,

int PyErr_WarnFormat ( PyObject *category, Py ssize_t stack_level, const char *format, ...)
Part of the Stable ABL. PyErr_WarnEz () X7z X 5 R TID, BEEX v —V%2T74—<v 55
DIZ PyUnicode_FromFormat () ZfEHL %3, format 1& ASCII IZL Y 3 — R EINZXFHITT,
Added in version 3.2.

int PyErr_ResourceWarning (PyObject *source, Py ssize t stack level, const char *format, ...)
Part of the Stable ABI since version 3.6. Function similar to PyErr_WarnFormat (), but category is

ResourceWarning and it passes source to warnings.WarningMessage.

Added in version 3.6.

54 I5—A I 7—20BVEHE

PyObject *PyErr_Occurred ()
Return value: Borrowed reference. Part of the Stable ABL. T5—4 VY7 —XPREZINTWVWELT
ARLET, REZINTVWBIHEE, SO B (PyErr_Setx B D —D2H %\ X PyErr_Restore()
DIRDBFT LV LIS T 28 —518) 2 BL$7, RESNTOVWRWEEIE NULL 2R L XS, Hikk
BREDEANDZRZF > TWERADT, £RUT Py_DECREF() $ 2 HEIIH D FE A,

O LN GIL 2155 2 0803 H D £5

AER: RO EZREDBISN & I LN T 728 W, 2D DI, FIZ/RY PyErr_EzceptionMatches ()
o T TV, (FBRIFEHEICKHMTZTL x5, BRERSL, NI FATIERIA VARV AN
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LBV L, H250WE 7 7 RAFNDGERIRFINB000 727 5 Z20b LAKRWESLTT, )

int PyErr_ExceptionMatches (PyObject *exc)

Part of the Stable ABI. PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) YR U, f5H
FERICRE SN L IR, T2 UPHETRETT, SMREL TORWERSE XEV 778X
ERDPEELTL &9

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

Part of the Stable ABIL. 4} given 7% exc DRI L HET 2G5 EICEEZIRLE T, exc BV FAK T
P NTHEIHED. given BV T I TADA VARV ATHDIEZICELZRLET, exc X TNLD
Bl ZETINEDE (BROZDOY TR T NVICHRINCD 5) TXTORINEDEE T 2 HhTANONE T,

PyObject *PyErr_GetRaisedException(void)

Return value: New reference. Part of the Stable ABI since version 3.12. Return the exception currently
being raised, clearing the error indicator at the same time. Return NULL if the error indicator is not

set.

This function is used by code that needs to catch exceptions, or code that needs to save and restore

the error indicator temporarily.

Bl 213

PyObject *exc = PyErr_GetRaisedException();

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

PyErr_SetRaisedException(exc);

B
PyErr_GetHandledExzception(), to save the exception currently being handled.

Added in version 3.12.

void PyErr_SetRaisedException(PyObject *exc)

Part of the Stable ABI since version 3.12. Set exc as the exception currently being raised, clearing

the existing exception if one is set.

g

£&: This call steals a reference to exc, which must be a valid exception.

Added in version 3.12.
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void PyErr_Fetch(PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)

Part of the Stable ABL. N— a >~ 3.12 TIEHESE: Use PyErr_GetRaisedEzception() instead.

L5 AVIr—2%T7 FLAZET=ZD0EHOP MO LET, 27— VI Fr—XBREINT
WRWEEIR, =D FRTOLHEE NULL KRELET, T —A VI —EXBREZINTVIHEEZY
TEN, BRILEMYHINZNZNDA T 27 bADBBEROZ IR E T, MA TV =7 b3
NULL THWE ETXX, ZOfHEX FL—2ZANY 747 Y 227 MINULL 22d LA ERA,

FFR: This function is normally only used by legacy code that needs to catch exceptions or save and

restore the error indicator temporarily.

I Z 4

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. N—3 a > 3.12 TIEHESE: Use PyErr_SetRaisedEzception() instead.

Set the error indicator from the three objects, type, value, and traceback, clearing the existing exception
if one is set. If the objects are NULL, the error indicator is cleared. Do not pass a NULL type and
non-NULL value or traceback. The exception type should be a class. Do not pass an invalid exception
type or value. (Violating these rules will cause subtle problems later.) This call takes away a reference
to each object: you must own a reference to each object before the call and after the call you no longer

own these references. (If you don’t understand this, don’t use this function. I warned you.)

7#R: This function is normally only used by legacy code that needs to save and restore the error

indicator temporarily. Use PyErr_Fetch () to save the current error indicator.

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

Part of the Stable ABL. N—3 a >~ 3.12 TIEHELE: Use PyErr_GetRaisedEzception() instead, to

avoid any possible de-normalization.

HBRMTIE. LITD PyErr_Fetch() 2HRTEIE " EF{bX TR AlEEERH D £F, 2% b,
xexC X7 FAF TV 27 "D *val BRI T ADA VAR Y AT R VWEWS EHRTT, 20X

5.4.
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FOEXOIBGEICEFDIIARA VAR ZLT 57D fFbNE T, ZOMENT TIKIERILENTWSE
B bEEEFEA. BEFRILEAT7 + —< Y 2A2RET B3 DIEEXNTVWET,

EFR: This function does not implicitly set the __traceback__ attribute on the exception value. If

setting the traceback appropriately is desired, the following additional snippet is needed:

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

PyObject *PyErr_GetHandledException (void)
Part of the Stable ABI since version 3.11. Retrieve the active exception instance, as would be returned
by sys.exception(). This refers to an exception that was already caught, not to an exception that
was freshly raised. Returns a new reference to the exception or NULL. Does not modify the interpreter’s

exception state.

AR o BERAN RS a—- FTREHSNEEA. EMICES & ZHUIHISNDREE —
RHNCIRE L, TR I REDH S a— FTHEAT 2 22 TE %9, fINDOREZITICET, $LEY
) 75 %12l& PyErr_SetHandledEzception() ZfHo T 72E W,

Added in version 3.11.

void PyErr_SetHandledException(PyObject *exc)

Part of the Stable ABI since version 3.11. Set the active exception, as known from sys.exception().
This refers to an exception that was already caught, not to an exception that was freshly raised. To

clear the exception state, pass NULL.

AR o EFEEAIN RS a - FTERFEHIAEEA, ERICE S &, ZHEAS0IRE
—IFICRTE L, TREITREPH 23— FTHHAT I TEET, FINDREZIET 2121
PyErr_GetHandledExzception() %o T EE W,

Added in version 3.11.

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

Part of the Stable ABI since version 3.7. Retrieve the old-style representation of the exception info, as
known from sys.exc_info(). This refers to an exception that was already caught, not to an exception

that was freshly raised. Returns new references for the three objects, any of which may be NULL. Does
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not modify the exception info state. This function is kept for backwards compatibility. Prefer using

PyErr_GetHandledExzception().

AR o BERAIN RS a—- FTREHASINEEA. EHICES & ZHUIHISNDIREL —
RHNICRE L, TR I MEN D2 a— P THEHT 220 TEET, FINORELZTTICEST, B LLIIEY
V) 79 %12l& PyErr_SetEzcInfo() Zffio T 7Z& W,

Added in version 3.3.

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

Part of the Stable ABI since version 3.7. Set the exception info, as known from sys.exc_info(). This
refers to an exception that was already caught, not to an exception that was freshly raised. This function
steals the references of the arguments. To clear the exception state, pass NULL for all three arguments.

This function is kept for backwards compatibility. Prefer using PyErr_SetHandledEzception().

AR ZoBEUE. @EEAS RS a - FTRERIAEEA, ERICED &, ZRRHISOIRRE
ZoRNCREFEL. TCRSBENDH 22— FTHEHAT 2 e A TEET, IO REZEIGT 2121
PyErr_GetEzcInfo() 2o TLZE W,

Added in version 3.3.

N—=Ya ¥ 3.11 TEH: The type and traceback arguments are no longer used and can be NULL.
The interpreter now derives them from the exception instance (the value argument). The function

still steals references of all three arguments.

55 U FNUNVEIVT

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).

5.5.
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If the function is called from a non-main thread, or under a non-main Python interpreter, it does

nothing and returns O.

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).

AFR: 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. ¥ 7 FUDBELGELMEEZ S I 2L —FLET, R
PyErr_CheckSignals () BMEINIz &, 5X 607> 7 FAFEESHD Python D> 7 F N> K5 HHE
UCHENET,

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).

If the given signal isn’t handled by Python (it was set to signal.SIG_DFL or signal.SIG_IGN), it

will be ignored.

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.

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

Added in version 3.10.

int PySignal_SetWakeupFd (int fd)

TDA—F 4 VT4 BT, YO FARZIIM o ZIZV T FABEEEAL P LTEZAL 7 7 4 LA
WFERELET, fdX/ 70y F o TRINUIRD 28 A, TOBKZ. 1 D807 7 A Lidid %
BRLUET,

-1 2ESTE, COMBEZEMCLET; ChALPIHIRETT, Z ORI Python @ signal.
set_wakeup fd() CFETID, PARII—F v 7dIT0EHA, fd 3ENR T 7 ALEEhTFTH
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LZNRETY, ZOBEBIEXA ALy FOALDARRHEINZRETT,

N—Tar 3.5 TEH: Windows T, ZOBEBIEIY 7y AV EAESR—ITB L5 DELE,

5.6 NI S

PyObject *PyErr_NewException(const char *name, PyObject *base, PyObject *dict)

Return value: New reference. Part of the Stable ABI. D2 —7 4 V7 4 BEIH L WIS 2 5 2%k
L TRLE T, name 5IBUIH LWHIA DRI, module.classname D C XFHITRIFAI RS K
W, base & dict 51EUTETE NULL TF, ZAUITRTORNDZD DL — . #AIABEH Exception (C
Tl PyExc_Exception & LT7 7t AA[HE) ZN— b e LTIRELRI FRAF TV =7 P EAERL 5,

The __module__ attribute of the new class is set to the first part (up to the last dot) of the name
argument, and the class name is set to the last part (after the last dot). The base argument can be
used to specify alternate base classes; it can either be only one class or a tuple of classes. The dict

argument can be used to specify a dictionary of class variables and methods.
PyObject *PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyObject
*dict)

Return value: New reference. Part of the Stable ABI. PyErr_NewEzception() YIXIZF U TE 2, L
WAL 2 5 2 HAZ docstring ZFXETE E T, doc 28 NULL THEWES, 20542 5 2D docstring
WD £,

Added in version 3.2.

5.7 INATS U b

PyObject *PyException_GetTraceback (PyObject *ex)

Return value: New reference. Part of the Stable ABI. Python T __traceback__ EMH» 5727 AT
Z2bD R, BISCBET % traceback OFTLWESIREZIRL £ 3, BfRT 5 traceback 2 EWIGE L.
NULL 23R L %7,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
Part of the Stable ABI. Z @41z 3 % traceback iZ th -ty N L%¥F, 7V 75 %ICid Py_None %
AL TZE W,

PyObject *PyException_GetContext (PyObject *ex)

Return value: New reference. Part of the Stable ABI. Return the context (another exception instance
during whose handling ex was raised) associated with the exception as a new reference, as accessible

from Python through the __context__ attribute. If there is no context associated, this returns NULL.
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void PyException_SetContext (PyObject *ex, PyObject *ctx)
Part of the Stable ABL fflIfMcBST2a 7 XA M ctr Ty FLET, 7V 73 51213 NULL 2 H
LTLZEW, clx DHIHNA VAR ADE S pREPDZTF = v 71 TbNUERTA, 20T clz ~NDS
HMERALT,

PyObject *PyException_GetCause (PyObject *ex)

Return value: New reference. Part of the Stable ABI. Return the cause (either an exception instance,
or None, set by raise ... from ...) associated with the exception as a new reference, as accessible

from Python through the __cause__ attribute.

void PyException_SetCause (PyObject *ex, PyObject *cause)

Part of the Stable ABI. Set the cause associated with the exception to cause. Use NULL to clear it.
There is no type check to make sure that cause is either an exception instance or None. This steals a

reference to cause.
The __suppress_context__ attribute is implicitly set to True by this function.

PyObject *PyException_GetArgs (PyObject *ex)

Return value: New reference. Part of the Stable ABI since version 3.12. Return args of exception

ex.

void PyException_SetArgs (PyObject *ex, PyObject *args)

Part of the Stable ABI since version 3.12. Set args of exception ex to args.

PyObject *PyUnstable_Exc_PrepReraiseStar (PyObject *orig, PyObject *excs)

Z4UZx Unstable API. It may change without warning in minor releases.

Implement part of the interpreter’s implementation of except*. orig is the original exception that was
caught, and excs is the list of the exceptions that need to be raised. This list contains the unhandled
part of orig, if any, as well as the exceptions that were raised from the except* clauses (so they have
a different traceback from orig) and those that were reraised (and have the same traceback as orig).

Return the ExceptionGroup that needs to be reraised in the end, or None if there is nothing to reraise.

Added in version 3.12.
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5.8 Unicode fIAAFT U

UToREZE C 55555 Unicode BN 2Eo 72 DIBIELZD T 57-DICHHL %3,
PyObject *PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py ssize t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)

Return value: New reference. Part of the Stable ABI. encoding, object, length, start, end, reason J&1E
%% o7z UnicodeDecodeError * 7Y = 7 M Z{EM L 5, encoding B XU reason 1 UTF-8 = a—
FENFHNTT,

PyObject *PyUnicodeDecodeError_GetEncoding(PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding(PyObject *exc)
Return value: New reference. Part of the Stable ABIL. 52X 607205447 = 7 b D encoding JEM:%
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 672654 7Y =27 + D object @M% IR
LEJ,

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. XN /FIANA T =27 205 start BEZEIG LT *start ITHMNL 3. start
& NULL TH o TR FHA, BIILES 0 2, KBMLZS -1 ZRLET,

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

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

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py ssize t start)
Part of the Stable ABL. XN 7=FIANA T2 =27 b D start J@EE start ITRELE T BIILRZS 0 %,
KL -1 ZIBRLET,

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

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

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py ssize t *end)
Part of the Stable ABL. EX BN AT =2 b5 end BEZEIR LT *end WML E T, end 1
NULL THoTIERD A, BHLEDL 0 2, KBLES -1 ZIRLET,

int PyUnicodeDecodeError_SetEnd(PyObject *exc, Py _ssize_t end)
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int PyUnicodeEncodeError_SetEnd(PyObject *exc, Py _ssize_t end)
int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py _ssize_t end)

Part of the Stable ABL. JEXNZBINF TP =2 D end BHEZE end KHELET, IHILES 0 %,
KL -1 BRLZET,

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

Return value: New reference. Part of the Stable ABL JEX N4 7Y =2 b D reason BHEEIERL
%7,

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

Part of the Stable ABL. JEX N 7=HIMA 7Y =27 b D reason BIE%E reason WCHRELET, BIHLZS 0
. RBUZES -1 2IRLET,

5.9 BlROERE

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

call protocol takes care of recursion handling.

int Py_EnterRecursiveCall (const char *where)
Part of the Stable ABI since version 8.9. C LULOFIFFEFHLEL LS 2 LTW5S L ZAICHIZ
FE9,

If USE_STACKCHECK is defined, this function checks if the OS stack overflowed using

Py0S_CheckStack (). If this is the case, it sets a MemoryError and returns a nonzero value.

RZZOBEBIIHFO LRIGEL TWiRWhE2F v 7 LET, ERIGEL TWAHA. RecursionError
Pty PLEOTRWMEZRLET, 2 TRVWESIZEYeRRLET,

where X " in instance check" D k57 UTF-8 =Y a— FENFEXXFINIL T, HIROEZ DRI
FELZZ e TEH XN S RecursionError DX v —JICHFETE S X5 ICTRETT,

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

void Py_LeaveRecursiveCall (void)

Part of the Stable ABI since wersion 8.9.  Py_EnterRecursiveCall() % # T X ¥ ¥ 3,
. N [ R T X e h F 8 A,
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N— g 3.9 TZH: This function is now also available in the limited API.

YT FRUIH L tp_repr ZHEYNTEET 21213, FRLEROUHEI KD ONET, XX v 7 OFF#ICMA.,
tp_repr FERMHEZET 2720124 TV 27 bERMs TOLBERDHD 5, KD 2 DOEBUIZ DHBER A
BWLET, EEME, 25 reprliib.recursive_repr() Y [[A%% C OFEETT,

int Py_ReprEnter (PyObject *object)
Part of the Stable ABI. TEERUIEZMEI S 2 72012, tp_repr DEIZEDFLETIHIHL FT,
ZOATY =7 MHBLCE XN D o758, ZOBBIIIEOBEEZRL 3, TDHE. tp_repr
DFELEX, ERETRIXFINA T 27 b RIRITARNETT, FIZIE dict A7 =7 ME {...} ZiRLE
FL, list A7V MI[...] ZIRLET,
HIREE O _ERICEL 7235
& NULL 21 BT RETT,

EliE. ZOBBITEOEEEZRLETS, ZDEHA. tp_repr DFEEIT BRIV

ZNLAN DG E, BB R EZR L, tp_repr OEFEILEHE B HMHEEHEIFI THLEVER A,

void Py_ReprLeave (PyObject *object)

Part of the Stable ABI. Py_ReprEnter() 4T &¥EF, 0 iR L7z Py_ReprEnter() DM LIZ
FU 1 EFEXRTIUIRD $H] A

5.10 ZEHHN

PyExc_ D% AIZ Python OIS K iz d D07 a— VB LT, X TOIEEE Python 4423 AT
AETT o, ZNHIIE Pyobjectx ZFih, IRNTIZIRI TV VT, TEEZHT 01T, TXTOLEHKE
DITICHIEL £9:

C% Python % PEX
PyExc_BaseException BaseException ol
PyExc_Exception Exception p- 85, *1
PyExc_ArithmeticError ArithmeticError B &8 =l
PyExc_AssertionError AssertionError

PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError

PyExc_BufferError BufferError

PyExc_ChildProcessError ChildProcessError

PyExc_ConnectionAbortedError

PyExc_ConnectionError

PyExc_ConnectionRefusedError

ConnectionAbortedError
ConnectionError

ConnectionRefusedError

5.10. FEHH
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R 1-FIOR—IH5DHKESE

C# Python % AR
PyExc_ConnectionResetError ConnectionResetError
PyExc_EOFError EOFError
PyExc_FileExistsError FileExistsError
PyExc_FileNotFoundError FileNotFoundError
PyExc_FloatingPointError FloatingPointError
PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError
PyExc_IsADirectoryError IsADirectoryError
PyExc_KeyError KeyError
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError Do £ =1
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError ModuleNotFoundError
PyExc_NameError NameError
PyExc_NotADirectoryError NotADirectoryError
PyExc_NotImplementedError NotImplementedError
PyExc_0SError OSError p. 85, *1
PyExc_0OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
PyExc_RuntimeError RuntimeError
PyExc_StopAsyncIlteration StopAsyncIteration
PyExc_StopIteration 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

;Xa)’\°—:/“‘:::l:,<
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R 1-FIOR—IH5DHKESE

C# Python % ER

PyExc_UnicodeError UnicodeError
PyExc_UnicodeTranslateError UnicodeTranslateError
PyExc_ValueError ValueError

PyExc_ZeroDivisionError ZeroDivisionError

Added in version 3.3: 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 i &
DEAINE L,

Added in version 3.5: PyExc_StopAsyncIteration ¥ XU} PyExc_RecursionError .
Added in version 3.6: PyExc_ModuleNotFoundError.

INBWEEHMEDH B PyExc_0SError DA 1) 7 A TF:

C% AR

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError 2

N—=Yay 33 TEHE: ZhoDTA ) 7 RIFINOREEE T B0 ffbi g3,

HER:

5.11 E#£ZEFAHTJV

PyExc_ D% A2 Python ORI iz d D7 a— VAR E LT, $RXTOEHE Python B A 73V

DHHARBET T, I HIEEY PyObjectx BHib, TRTIZIRA TV 27 bTT, TEEZHHT 57-2DH12, $XT
DERELITICHELET:

1 2R OEHEFIND 2D DR =227 5 2 TT,
*2 Windows TOAERINTVWET, SV ety H< 0 MS_WINDOWS BEHRINTVWEINT A TR LT, ZhEffisa— 1%
L TL XN
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C#% Python % AR
PyExc_Warning Warning W
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

Added in version 3.2: PyExc_ResourceWarning.

HER:

*3 Z IDOFEEEL DT ) DD DN=R Y A TF
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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.
Added in version 3.6.

int Py_FdIsInteractive(FILE *{p, const char *filename)

Return true (nonzero) if the standard 1/0 file fp with name filename is deemed interactive. This is
the case for files for which isatty(fileno(£fp)) is true. If the PyConfig.interactive is non-zero,
this function also returns true if the filename pointer is NULL or if the name is equal to one of the

strings '<stdin>' or '777'.
This function must not be called before Python is initialized.

void Py0S_BeforeFork()

Part of the Stable ABI on platforms with fork() since version 3.7. 7AX AN 7 + — 27 F BHNZ. W<
D DANERIRRE Z HE (i 5 2 7D DRI TS, fork () RBUED 71t 22 HH T 2 Z DRI O BRI
CHTRNC Z OB PO SR TUIR D /A, fork() BERSINTWVWEI AT ATOAFATE
9,
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E&: The C fork () call should only be made from the “main” thread (of the "main” interpreter).

The same is true for Py0S_BeforeFork().

Added in version 3.7.

void Py0S_AfterFork_Parent ()

Part of the Stable ABI on platforms with fork() since version 3.7. 70X AW 7 5 — 27 L7-HRICHERIR
BEFEHT 0D TT, fork() . BED T ut X2 EM T 2 2 OMOIELIOBEBUEFERH L%
W2, TR RADOEHPEII LTS DIhrrbod, B7at 206 oM S R TUEab %
Ao fork() BVERINTWVWE AT LATOAMHATEET,

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

The same is true for Py0S_AfterFork_Parent ().

Added in version 3.7.

void Py0S_AfterFork_Child()

Part of the Stable ABI on platforms with fork() since wversion 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().

Added in version 3.7.
BE:

os.register_at_fork() % F B 3 % ¥  Py0S_BeforeFork(). PyOS_AfterFork_Parent ()
Py0S_AfterFork_Child () I & o TR E NS A AKX 4D Python B ZHRTE £ 3,

void Py0S_AfterFork()

Part of the Stable ABI on platforms with fork(). 7 vt 25 fork L7z%OWNEIRELZ EH§ 272D
T, fork # Python 4 ¥ &7V X2 H0HilT 258, Hikk7mt ANTZ OEZIFCH Q7R
DEVA, Ficih e RITHARETAEY e — F 3258, ZOBBEZTOEITHEETH D A

N—a v 3.7 TIEHESRE: ZOBRUX Py0oS AfterFork_Child() XX > CEBEMZONE L
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int Py0S_CheckStack()

Part of the Stable ABI on platforms with USE_STACKCHECK since version 3.7. Return true
when the interpreter runs out of stack space. This is a reliable check, but is only available when
USE_STACKCHECK is defined (currently on certain versions of Windows using the Microsoft Visual C++
compiler). USE_STACKCHECK will be defined automatically; you should never change the definition in

your own code.

typedef void (*Py0S_sighandler_t)(int)

Part of the Stable ABI.

PyOS_sighandler_t Py0S_getsig(int i)

Part of the Stable ABI. Return the current signal handler for signal . This is a thin wrapper around

either sigaction() or signal(). Do not call those functions directly!

PyOS__sighandler t Py0S_setsig(int i, PyOS sighandler t h)

Part of the Stable ABI. Set the signal handler for signal 7 to be h; return the old signal handler. This

is a thin wrapper around either sigaction() or signal(). Do not call those functions directly!

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

Part of the Stable ABI since version 3.7.

E&: This function should not be called directly: wuse 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.

T77ANSRATLADIYA—TA YT EIT—N\NY RS BONL FFHETa—FLET, 27—V
F 2 %% surrogateescape 7 — NV FJ 86, Fa— FTERWAA MI U+DC80 2»5 U+DCFF %£T
DHEHFDOXF e LTTFa—FEN, N MY esr— b FEe LT7Fa— RFTE35H81F, 7a—-F33
DTI72 £ surrogateescape T7— Y R 7 2o TN MIBZRAFr—FENET,

LA XEBVHEREINZVA FEX vy 77 R—LFHNDRA YRR LET, TOXEY RFIRT 2DI11E
PyMem_RawFree () Z{fio T 72& W, 5l size 7% NULL TRWEHEX, null XFUHOV A REx+v 57
Z— D& *size NEXAALET,

FaA—FH L EBAEVHETIZS —HEZ3 L NULL 2R L 3, size 25 NULL THRWEEIZ. XEV T
F—Dr EIX (size_t)-1 %, 7a—FTOIZT7—DL XX (size_t)-2 % *size KKREL F T,

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

filesystem_encoding and filesystem_errors members of PyConfig.

CIATFNWINTPRVED, Fa—FTOZIFFEID X FHA,

6.1.
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Fx 77 R=XFHNENL SXFINRTITNE Py_EncodeLocale() BAEIZH > TL 72 W,
BE:

PyUnicode_DecodeFSDefaultAndSize () 3 XU PyUnicode_DecodeLocaleAndSize () BA%L,
Added in version 3.5.

N—=Ta ¥y 3.7 TEE: ZoMEZ, Python UTF-8 Mode T UTF-8 =>a—74 Y7 %2FHT S L5
I hELT

N— a3 3.8 TZHE: The function now uses the UTF-8 encoding on Windows if PyPreConfig.

legacy_windows_fs_encoding is zero;

char *Py_EncodeLocale (const wchar t *text, size_t *error_pos)

Part of the Stable ABI since version 3.7. 74 F¥ % 37X —XXF5|% T77AIN AT LODIY O—
TAYIEII—N\YEZ Iz rya—FLEF, 7= F I35 surrogateescape L7 — N> K7 72
5, U+DC80 » & U+DCFF £ TOHiFHDY 1 s — b XFiE 0x80 205 0xFF FTDNNA MIEHIN
9,

LS XEVHRINTEAL PUFEHANDRAL VR EBRLET, TOXEVEMRNT 2 DIIT1E
PyMem_Free() Zfio TSV, Tya—FZ 70X EVHERT I —DL XX NULL 2R L £7,

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

character on encoding error.

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

filesystem_encoding and filesystem_errors members of PyConfig.

NA ML ETA R v T 7 R—XFHNIRTITIE Py_DecodeLocale() BIEZE > TL 72 & W,

E&: 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.

BE:
PyUnicode_EncodeFSDefault () 3 XU PyUnicode_EncodeLocale() BA%L
Added in version 3.5.

N—=a ¥y 3.7 TEHE: ZoOMEZ, Python UTF-8 Mode T UTF-8 =>a—74 Y7 %FHT S L5
WD FE L7

N—3 a ¥ 3.8 TEZH: The function now uses the UTF-8 encoding on Windows if PyPreConfig.

legacy_windows_fs_encoding is zero.
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6.2

2 AT LB

sys BV 2 — R LTV AHKEEIC COa— 7567 7 X520 TT, IRNTOBMBBEDS > &7
RAL Y RO sys EY 2a—VOFFECH L TEEL 3, ZOFFINTORAL v FIREBBERICHEHS L TH

£79,

PyObject *PySys_GetObject (const char *name)

Return value: Borrowed reference. Part of the Stable ABIL. sys €Y 2 —/L®D name 773 =7 h %R
Th FELRTIBISN 2 BOER 31T NULL 2R L £9,

int PySys_SetObject (const char *name, PyObject *v)

Part of the Stable ABL. v 2% NULL THEWEA, sys YV 2 —L®D name I v EREL ET, v 2% NULL
BB, 8sys BEY 2a—h 5 name ZHIFRLE S, HILAESH 0%, =7—-FE -1 ZIBLE 3,

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. This API is kept for backward compatibility: setting PyConfig.warnoptions

should be used instead, see Python Initialization Configuration.

Append s to sys.warnoptions. This function must be called prior to Py_Initialize() in order to

affect the warnings filter list.

N—3 a3 v 3.11 TIEHESE.

void PySys_AddWarnOptionUnicode (PyObject *unicode)

Part of the Stable ABI. This API is kept for backward compatibility: setting PyConfig.warnoptions

should be used instead, see Python Initialization Configuration.
Append unicode to sys.warnoptions.

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.

N—a v 3.11 TIEHELE.

void PySys_SetPath(const wchar_t *path)

Part of the Stable ABI. This API is kept for backward compatibility: setting PyConfig.
module_search_paths and PyConfig.module_search_paths_set should be used instead, see Python

Initialization Configuration.

6.2.
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Set sys.path to a list object of paths found in path which should be a list of paths separated with

the platform’s search path delimiter (: on Unix, ; on Windows).
N—=a ¥ 3.11 TIEHELR.

void PySys_WriteStdout (const char *format, ...)
Part of the Stable ABIL. format THE S N1 FF % sys.stdout WCHII L5, YIDEEDHIE
o lGEEED. NI —YIEAEL $8A (i),

format V&, 7 #—<v MEDHISTFHID b —ZALDKE X% 1000 N4 FELFICHIZ 2R E T, - 1000
NA MO HIISCFINITIDEED S E T, KRS, HIROR W "%s” 74 —< v PERFESNRETEHD F
Fho "%.<N>s” DEIICZLT N IZ 10 EBOEZIEL. <N> + ZOMO 7 + —< v MEORKI A
ZAH31000 ZERZBRVESICHRET IRETT, AL "% v eI 2088 H D £F, IFHIC
REWEIEISH LT, MEOKTFEZHIIT 2NN D D £,

MENFEAEL 7D, sys.stdout DRESN TR oLGE, 74 —< Y MREOX v - 3ERY O (C
LALD) stdout \CHITINET,

void PySys_WriteStderr (const char *format, ...)

Part of the Stable ABI. PySys_WriteStdout () LR U T3 . sys.stderr L & stderr ITHIIL
£9,

void PySys_FormatStdout (const char *format, ...)

Part of the Stable ABIL. PySys WriteStdout() (ZEl7zB8% T3 A3, PyUnicode_FromFormatV() %Zffio
TAYE=I% 74—y L, AvE—VREEOREIYIDEDLDIILERA,

Added in version 3.2.

void PySys_FormatStderr (const char *format, ...)

Part of the Stable ABI. PySys_FormatStdout () ¥R U T, sys.stderr b L <& stderr IZHIIL
i\j—o

Added in version 3.2.

void PySys_AddXOption(const wchar_t *s)

Part of the Stable ABI since version 3.7. This API is kept for backward compatibility: setting

PyConfig.zoptions should be used instead, see Python Initialization Configuration.

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().
Added in version 3.2.

N—a v 3.11 TIEHERE.
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PyObject *PySys_GetX0Options ()

Return value: Borrowed reference. Part of the Stable ABI since version 3.7. sys._xoptions & [Akk.

X AT avOBREOHELRLET, T7—0E% %L, NULL 2R3N, Aty rEhET,

Added in version 3.2.

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.
Added in version 3.8.

N—= a v 382 TEH: 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

APT are called for all interpreters created by the runtime.

userData RA Y REZ7 v ZVEARKICEINE S, 7 v 7BEHNKRS V24 a6 UEHEN 20 LR
WDT, DKL ¥ XIZEH Python DIREEZSIHINETED 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 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.

SIEEL T B#E A N> b sys.addaudithook ZEH L 3,

6.2.
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typedef int (*Py_AuditHookFunction)(const char *event, PyObject *args, void *userData)

The type of the hook function. event is the C string event argument passed to PySys_Audit ().
args is guaranteed to be a PyTupleObject. userData is the argument passed to PySys_AddAu-
ditHook().

Added in version 3.8.

6.3 7O+t XFIE

void Py_FatalError (const char *message)

Part of the Stable ABI. Print a fatal error message and kill the process. No cleanup is performed.
This function should only be invoked when a condition is detected that would make it dangerous to
continue using the Python interpreter; e.g., when the object administration appears to be corrupted.

On Unix, the standard C library function abort () is called which will attempt to produce a core file.

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—Y a ¥ 3.9 TEH: Log the function name automatically.

void Py_Exit (int status)

Part of the Stable ABL. BIfED 70 R %2 T LUEF, Py_FinalizeEzx() ZMOMH L7k, BHEC F 4
77 VB D exit(status) ZFFOH L £ T, Py FinalizeEz() WL =l o 56, BT AT —X
A 120 ITRESNE T,

N—=Uay 3.6 CTLHE: RTUWHMOLT —I3MmEI 2R EL,

int Py_AtExit (void (*func)())

Part of the Stable ABL. Py_FinalizeEz() 7 HFFUH & 1 2 BRAGAR I 21T 5 BIEL (cleanup function)
ZERLE T, BARBEEGIEIEL TP I, HZ2IBL EE A, mAT 32 ORIGRUIEBIR 2 &%
TEFT, BRICHEINT AL, Py AtEzit O3 0 ZRLET; KT 2L -1 ZIRLFT, RRICERRL
T RRIEARNVERE R SR U I N E T, SBEEE 4 —E LU I EY A, Python DWNERIYAR
TN I AR AIERIE & D IFETIZSE T L TWA DT, func 225130V 7% % Python APT I LT
b ERA.
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6.4 EZa—-ILDAVER—-F

PyObject *PyImport_ImportModule (const char *name)

Return value: New reference. Part of the Stable ABI. This is a wrapper around PyImport_Import ()

which takes a const char* as an argument instead of a Py0bjectx*.

PyObject *PyImport_ImportModuleNoBlock (const char *name)

Return value: New reference. Part of the Stable ABI. Z OBI¥IX. PyImport_ImportModule() DJEIE
FTEDLA YT ATT,

N— 3y 33 TEH: ZoBZ. IERIIIDZRL Y FIZkoTA Y R—brayv 223TbhTW=5E4a1T
BIFEIC L TWE L7z, LA L Python 3.3 Tl&, KEDOEHNTHEY JAF—AREI2—LT LD
0y ZIZBTLAEDT, ZOBBORINRIRZ EHVIEDIEPHETIEH D THA,

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

*fromlist)

Return value: New reference. €Y 2 —NV% A4 Y R=FLET, TV 2—1DA VK= MZOWVWTIHHA
AAD Python BAEL __import__ () %ZHidre K< b2 b FT,

ROEE, 4 Y R=FENLET 2= by TSy F=IADOH LSS, KB L 5E6 54
ZRELTNULL ZIRLEF, __import__() EFUXSIT, Ry r—YDHT7TEY 2 —ANERINT
EE TR fromlist ZESINRLUNE, by TLRADARy =T %KL ET,

A4 VR—= bR UTGEE. PyImport_ImportModule() LRIBRICAFERRES 2 —LDA TV =7 b
ZHIFRL £9

PyObject *PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject *locals,
PyObject *fromlist, int level)

Return value: New reference. Part of the Stable ABI since version 3.7. €Y 2—NV% 4 Y R—FLE
Fo BV 2—NDA YR— MIOWTIEHAAAD Python BIE __import__ () %23t KL< oh b F
T, EWVWIHIDH, HHED __import__ O X ZDOBEHEEENIH L TWE ST,

ROEIE, 4 Y R- P ENTET 2 —Ah by TRy 7 —=IAOH L WSS, KL 7255136154
ZRGELTNULL 2B L E$, __import__() ERL &SI, RNy r—YDHFTEY a2 —ApERI N

L EE, ZBTRY fromlist ZIEZINTRLINE. by LDy r—IRIRLET,
Added in version 3.3.

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 () &1l
TWEF2, name #% Unicode A 7Y =27 F T3 < UTF-8 Ty a— RSN FHITH % HTHER
D ibé—o
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N—T gy 3.3 TEH: level IIZDIIRPHEDHEIIFEHTEEEA,

PyObject *PyImport_Import (PyObject *name)

Return value: New reference. Part of the Stable ABL BRfED 7 £ ¥ R— b 7 v ZEE” 2EUHT29
DEKEDA VB =T 2 =TT (level 12 0 ZBHRT 22, Mkt Y R—-TPZEHKRLET). ZOBEIIH
FEDra — r OVEHEFEND __builtins__ 25 __import__ () FEEMOIHL 3, ThbbH, BED
BRENCA YA =L ENTWEAL YR— 7 v 7 ffioTA VR— PEITVET,

Z OB E K 4 o R— R RFHLE T,

PyObject *PyImport_ReloadModule (PyObject *m)

Return value: New reference. Part of the Stable ABL. €Y 2 —L %2 — K (reload) LE 3, B A
BHE—RLEEY 2a—h by TNy =IO BB D £3, KRELGE&Ems %
v ML, NULL 2 RLET (ZFDOHBETH, TV 2 —VFERINTWIEEDRH D T),

PyObject *PyImport_AddModuleObject (PyObject *name)

Return value: Borrowed reference. Part of the Stable ABI since version 3.7. Return the module
object corresponding to a module name. The name argument may be of the form package.module.
First check the modules dictionary if there’s one there, and if not, create a new one and insert it in

the modules dictionary. Return NULL with an exception set on failure.

AFR:  This function does not load or import the module; if the module wasn’t already loaded, you
will get an empty module object. Use PyImport_ImportModule () or one of its variants to import a

module. Package structures implied by a dotted name for name are not created if not already present.

Added in version 3.3.

PyObject *PyImport_AddModule (const char *name)

Return value: Borrowed reference. Part of the Stable ABI. Similar to PyImport_AddModuleObject (),

but the name is a UTF-8 encoded string instead of a Unicode object.

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

Return value: New reference. Part of the Stable ABI. Given a module name (possibly of the form
package.module) and a code object read from a Python bytecode file or obtained from the built-in
function compile(), load the module. Return a new reference to the module object, or NULL with
an exception set if an error occurred. name is removed from sys.modules in error cases, even if
name was already in sys.modules on entry to PyImport_EzecCodeModule (). Leaving incompletely
initialized modules in sys.modules is dangerous, as imports of such modules have no way to know
that the module object is an unknown (and probably damaged with respect to the module author’s

intents) state.
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The module’s __spec__ and __loader__ will be set, if not set already, with the appropriate val-
ues. The spec’s loader will be set to the module’s __loader__ (if set) and to an instance of

SourceFileLoader otherwise.

The module’s __file__ attribute will be set to the code object’s co_filename. If applicable,

__cached__ will also be set.

ZOBIE. TTIAVE—FEIATWVEEY 2 —LDOBEEICIIHEr— F2TVET, BRMWCEY 2—1
DB — 21T HiEE PyImport_ReloadModule () ZBMBLTL AW,

name %’ package.module JERD F v "ERETH - 2B/E. FLEERIN TRV Ay & —IMEIXZ
DIER IR VEFITRD T,

PyImport_EzecCodeModuleEz () ¥ PyImport_EzecCodeModuleWithPathnames() »ZML T2 X
W,

N— a ¥ 3.12 TEHE: The setting of __cached__ and __loader__ is deprecated. See ModuleSpec

for alternatives.

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 75 NULL THRWEEIZED 2 =LA 70227 bD __file__ BMIC pathname D3FRE I N5 5
DBERLEDFET,

PyImport_EzecCodeModulelithPathnames () 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 wversion 3.7.
PyImport_EzecCodeModuleExz() ¥ L TWE 32, cpathname 25 NULL THWHEHIZEY 2 — L
F 7Y =22 VD __cached__ JBMEIZ cpathname DRESINZHBELDET, ZhoHD 3 DDOBEED S
b, ZOMBOEMAHBEELNTT,

Added in version 3.3.
N— a v 3.12 TEH: Setting __cached__ is deprecated. See ModuleSpec for alternatives.

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 () LALTW
F I, name ¥ pathname. cpathname 75 UTF-8§ Ty a— RENXFHTH 2 H5BEZDET, B
LU pathname 73 NULL O%E, cpathname 5. pathname ¥ D X 5 RMEIZ/ 2 NEDEHI 54D 2 &
NnEI,

Added in version 3.2.
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N—Ya v 3.3 TAHE: Uses imp.source_from_cache() in calculating the source path if only the

bytecode path is provided.
N— a3 ¥ 3.12 TEH: No longer uses the removed imp module.

long PyImport_GetMagicNumber ()
Part of the Stable ABL. Python N4 Fa—FZ7 74V (% .pyc 77 4) DTy 7F U N—%KL
T, VY ITFIUN—@EANL P AR T 7 ANDRAID 484 M, Y PVZY T4 7N b A—K—
THNLNETT, =7 -DHFIE -1 ZERLET,

N—Ya 33 TEHE: KULEGEIR -1 OEZELET,

const char *PyImport_GetMagicTag()

Part of the Stable ABI. ¥ v 7 X 7 X 5% Python N4 ba—F 7 74 1%D PEP 3147 7 % —
~v b TIRLEF, sys.implementation.cache_tag DENIEETE., 22 Z DEKDOMRbL D ICHHT
NETHLZzicmlEL & 9o

Added in version 3.2.

PyObject *PyImport_GetModuleDict ()

Return value: Borrowed reference. Part of the Stable ABL. €Y 2 —VEHDDOFE (Wb 3
sys.modules) ZiRLET, ZOFHFEEFIA VEXT VX ITIZ—2RFH2EBBRDOTERLTLEZW,

PyObject *PyImport_GetModule (PyObject *name)

Return value: New reference. Part of the Stable ABI since version 3.8. 52 S5 7=HR1DBIA ¥R —
FMEADEY 2 —VERLET, Y2 —AdA VR— b INTO0ERDI o 5E1E, NULL 2R L ¥ 325
I7—3ty PLEEA, EY 2 VOBRRKRIKMLZEGERX, NULL Z2BL, =7 —%2ty FLET,

Added in version 3.7.

PyObject *PyImport_GetImporter (PyObject *path)
Return value: New reference. Part of the Stable ABI. Return a finder object for a sys.path/pkg.
__path__ item path, possibly by fetching it from the sys.path_importer_cache dict. If it wasn’t yet
cached, traverse sys.path_hooks until a hook is found that can handle the path item. Return None
if no hook could; this tells our caller that the path based finder could not find a finder for this path

item. Cache the result in sys.path_importer_cache. Return a new reference to the finder object.

int PyImport_ImportFrozenModuleObject (PyObject *name)

Part of the Stable ABI since version 3.7. name £ W3 4ATD 7V —X (freeze) SNEY 2 — L% H—
FLET . HINT 2L 12, EY a—ADRODSRD o 5EI2IE 0 &2, FIHHLB KL 22581213615 %
LYy PLT-1%2BLET, B— RN LTS 2 =T 7R T 312& PyImport_ImportModule ()
Zfio T E W, (Note ZOBABIIWE X218 BHITT — ZOBBUIEY 2 — A TITA ¥
A—hFEZNTWVWEHYVBE—=FLTLEVET, )

Added in version 3.3
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N—=Yar 34 TEHE: __file.  BHIEDIIEYa2—-lilky FPENFEHA,

int PyImport_ImportFrozenModule (const char *name)

Part of the Stable ABI. PyImport_ImportFrozenModuleObject () &ITWE T A, name & UTF-8
Ty a— FENEFH DR DIZ, Unicode A 7Y =7 b2 AT 2RBRRDET,

struct _frozen

freeze 1—T A VT ADPERT 2L 7V - ED 2 - VT RZ Y T RXOBERUERTT,
(Python ¥V — AECAAYID Tools/freeze/ # B L T 7Z2& W) Z DMEEIRDEFRIL Include/import.h
KHH, LFDES TR >TVET:

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

bool is_package;

¥8

N—3 3 ¥ 3.11 TEH: The new is_package field indicates whether the module is a package or not.

This replaces setting the size field to a negative value.

const struct _frozen *PyImport_FrozenModules
ZDRAVRIZ _frozen DL aA— Kbk b, BHOBERED X VNP NULL ¥ RIZKR > TW3 &5 R
Flefes kot anE s, 7V —XENEEV 2B VR TR E, ZOT—TINLERELE
To Y—FR—TF 4 HOI - 25 IZDRA »RIHEHNTFTZF#H T T, BICERE N 7Y —XLEY 2 —
NOEEZRMT 2 L51CTEET,

int PyImport_AppendInittab(const char *name, PyObject *(*initfunc)(void))

Part of the Stable ABL. BIfFOMAIAAEY 2 — T —TNICH—DEY 2 —LEBMLET, 2O
FAIEYEZ BV U7z PyImport_EztendInittab() D7 v X—BT, 7 — 7 AMRRTE LR VL FIZ
F -1 2RLUES, Hi7eREY 2 — & name TA Y R— b TE, BHITA VR — b ZRATZRITFEORH
XNBEE L LT initfunc ZENE T, Py_Initialize() & D DENFFOH X RIFIUIRD 28 A,

struct _inittab

Structure describing a single entry in the list of built-in modules. Programs which embed Python may
use an array of these structures in conjunction with PyImport_EztendInittab () to provide additional

built-in modules. The structure consists of two members:

const char *name
The module name, as an ASCII encoded string.
PyObject *(*initfunc)(void)

Initialization function for a module built into the interpreter.
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int PyImport_ExtendInittab(struct _ inittab *newtab)

Add a collection of modules to the table of built-in modules. The newtab array must end with a
sentinel entry which contains NULL for the name field; failure to provide the sentinel value can result
in a memory fault. Returns 0 on success or -1 if insufficient memory could be allocated to extend the
internal table. In the event of failure, no modules are added to the internal table. This must be called

before Py_Initialize().

Python BEE B XN 255, PyImport_AppendInittab () F7/21% PyImport_ExtendInittab ()
. ENZEROWIHEDRNICFF N X N2 BESH D £3,

6.5 7—2%3%l{t (data marshalling) OH7KR—k

T —F Y #iE, marshal £Y 2 — L e RUEREFH - 2BHILA TP =227 b2 Ca— 2oz 2 X512
LET, B TT -2 2EFEHIBERMZI T, T—XEHARTHEBDL DD T35, BIl{tahi=-T—&%
T D7 7 ANIANAL FVE— FTHIPNTORIFNUIRED £HA,

BUEIZ R IMIDEITK B KD ICEdE Lk 5,

CDET 2T 32DON=YayD7=KBRAEZFR-F LTVET, N=T 3> 0 ZERDBDT, N—
Yar 1 intern (LENEXFHET7 7 ANATHAEL, Wi~v—2 v MLORIZHHEEIND L SIKLE T,
N—=T a ¥ 2iF, FE/NUSEISH L TAL F Y 75 —~<y bEFAL 3, Py_MARSHAL_VERSION [IIRTED
N=Tay (N=Yar2) ZrLET,
void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long BIDEEHUE value % file NEFILL £5, ZOBEIZ value D THT 32 By M EFHXIALEITTT,
24T 4 7D long Y 4 XIXBEIHI L £8 Ao version &7 7 AV 7 +—<v bERLET,

COBBBRHRT LI DHD, ZOHBERI IR TEZRELET, TR T DI
PyErr_Occurred () ZHWE T,

void PyMarshal_WriteObjectToFile(PyObject *value, FILE *file, int version)

Python 7Y =2 b value % file NBHHL L E 3, version &7 7 AV 74 —<v bERLET,

ZOBBIEEMTEZenDD, ZOBAE I —fERTERELET, ThE2HETLIZHIC
PyErr_Occurred () ZfHWVE T,

PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)

Return value: New reference. value DEFLRIAD A o724 VXA TS 27 2R L E T, version 1
T77ANT =<y FERLET,

T oB#efs &, BILSNEZFHAREE T,
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long PyMarshal_ReadLongFromFile (FILE *file)

FeAH U7z FILEx DT —X X+ —2ah56, C @ long BIF— X EHAH L TGRLE T,
DEIIE. A T 4 7D long DY A RICBFRZR L. 32 ¥y FOMELE T ZEHALE T,

Y

T 7 —DEE. EYIRHIS (EOFError) #REL -1 IR L ET,

int PyMarshal_ReadShortFromFile (FILE *file)

A UHICH 2N FILEXx NOTF—X A P Y — 4056, C O short MF— & Z5HAH L TEL 3,
DOEBIE. 24 T 4 7D short OV A4 XIBRRL, 16 By FOEFZ T EZHAHEE T,

Y

7 —DWE. WY EIS (EOFError) Z&EL -1 ZRLE T,

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. #i i UFICBD» Nz FILE*x NDF—&X 2 ) — 24725 Python A 7Y«
7 IERLET,

5 —D%E, #Y)HIS (EOFError, ValueError, TypeError) %% E L NULL %R L ¥73,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. #iA i URIZH 7z FILEx AD T — X X b Y — A5, Python 47
Pz bEFHABLUTRLE T, PyMarshal_ReadObjectFromFile() ¥iEW, ZOMEIEY 7 4 I
BHDA T 2 7 FBEELRVERE L. 77 A ADHRAEY LT 7 A VT =R E—RIIAEVITA—
FLT, RIS 7 7 A V25— FOORAHTADDIIXE) LOTF - X 2#ETE2 L5
WKLET, BRDT 7 A A2 6T S FHAB I RN E T H o TWEHEITDA, TOMKE[M -T2
2V,

T —DHAE, #Y)72f5} (EOFError, ValueError, TypeError) % & L NULL %R L 3,

PyObject *PyMarshal_ReadObjectFromString(const char *data, Py ssize t len)

Return value: New reference. data D363 len XA b DAL RN 77 HOT =X A MY =405
Python A 7Y =27 v 2iIRLE T,

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

6.6 5|HDEBIRNEIEDIBRE

IO OB EOIREY 2 —LVAHOBBSR XY v FEERT 2 BBICEN TS, 3FLWIERS AN
extending-index IZH D £73,

BRAOWCHHEIT 2 3 DB Pydrg_ParseTuple(), PyArg_ParseTupleAndKeywords(), B X f
Pydrg_Parse() ZWihd BRXFEY (format string) ZHENE T, FALFINE, AR Z IS 1T
DFIECET 2 EHREBRAZ2DICAHVLNE T, WThoBEICE T 2FH AT, RLERXZMF>T0ET,
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6.6.1 5|BZMEINI S

FALFINE, EaEzidzhnll bo " FXAEAL (format unit)” 25D IHE T, 1 DOFAHAME 1 oD
Python # 7Y x 2 b2RL ET; @EIZH—DOXFr, FEREAD SR 2 XFHNEFERNTH -7 DITRD £5,
st e LT, FENTHOLATORWERBA XTI E—D 7 F L AFEHIET 258080 0hHD £3, U
ToFHATIE, FIAFOOVWAERIIHRBA T, () FHINTH - 258013 FHXEALTHIE S % Python 4 7
Yz MUITT; (M) FEINIEE 7 RLRELT2BCES C 0BT,

XFHENY T 7

UTFD7 ==y bEA Tz MZEBELEXEVF Y2 L TT7 7R T520DHDTT, BN
unicode % bytes D7=DICEDRA ML —YEHARTI2LEIEIH D XA,

FICER SN TOWRWEE, Ny 77 —13 NUL SN TOEE 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

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 =7 b2, ¥ 57 XXFHERT C ORA Y RIZEBLET, F¥ 77 XBKRK4 V&R
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ZROT7 FLRA%ZET L, TTRFEELTVANFINNDRA ¥ X2 ZDEBUTEHIHR L £5. C XFINZ
NUL THIHZX N TWE T, Python OXXFHIENZL, null 2 — REA ¥ FIBHISHEDAFN TV TIERD
FHA; b LEDIAEFRTVIIL ValueError A2 EH L $£3, Unicode A 7Y =2 MiE 'utf-8' %
fifioT C XFINTEHEINE T, EHUTKINT 2 £ UnicodeError A L E3,

AR: 2O+ —~v M bytes-like objects BHR—b LEVA, 77 ANV AT LNRAEZIFE->T C
SREOXTFINIEI L 720WIHBEE, 08 7+ —~< v b &, converter I PyUnicode_FSConverter() #18%E
LTHHT 2L RVWTT,

N—=Y a ¥ 3.5 TEHE: ETE Python XFFNZ null 2 — FRAL ¥ FEDAFNATVARE ZIZ
TypeError ZiXH L TWE L7z,

s* (str E7cld bytes-like object) [Py_buffer] Z
D7 % —=<v MiZ Unicode 7Y =27 b ¥ bytes-like object #Z T, MUOH LI, SEXNT
Py_buffer MERIZEZBAL E3, RO C XFHE NUL N4 rZ2&80d LA FEEA, Unicode &
7Y ME 'utf-8' T a—7 4 7T C XFINCEHmEINE T,

s# (str, SiAIDFERAD 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 E7zI3 None) [const char *] s
T WE TP, Python 7Y =2 bid None T k<. ZOHEIE C DRA &I NULL it v b
ENET,

zx (str, bytes-like object 7=l& None) [Py_buffer]
s* LA U T3 D, Python ® None # 7Y =7 F&RIJTM S I N TEET, ZDYE. Py_buffer Wid
KD buf X > N—I& NULL 1272 D $3,

z# (str, SiAH LERAD bytes-like object F71=I3 None) [const char *, Py_ssize_t]
s# IZBITWETH, Python 7Y =2 M& None T &<, ZDHAEIIE C DRA ¥ R NULL it v
FERNET,

y (A LER®D 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.

N—a v 3.5 TEHE: DlE bytes Ny 7 7 IZX A MHEDIAFN T Wz 2 I TypeError % #EH
LTWE L7,

y* (bytes-like object) [Py_buffer]
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s* OZN T, Unicode 7Y =7 F EZIF T3, bytes-like object DAZEZI( T E T, NAFUFT—
REZIHIFBZEMICIE. COTA—Iv b ZESEEHELET,

y# (A LER®D bytes-like object) [const char *, Py_ssize_t]
s# OZJE T, Unicode * 7Y =7 b EZIFTIT T, bytes-like object 72 &2 T £ 3,

S (bytes) [PyBytesObject *|
Python A 72 =27 P2 LT, bytes #7327 FZ2ERL., WOARLIZEHRBITVWELA, 7V =7 b
P bytes 7Y =27 M TRIFAUI, TypeError ZXH L 5, C Z8d PyObjectx L EF L THMOE
A,

Y (bytearray) [PyByteArrayObject *]
Python #7227 b & LT bytearray A 7Y =2 b2ERL. WORLIEMEBIRVEEA, LA
7Y =7 MW bytearray TRIFAUIX. TypeError ZiXH L ¥ 3, C I PyObjectx L LTES LT
BHNEE A,

U (str) [PyObject *|
Python 7Y =27 b2 LT Unicode A 73227 FZERL, WHREIETEBITVERA, A7 z7 b
7 Unicode * 7Y = 7 M TIZR WG, TypeError AEHMINE T, C LUK PyObjectx L LTEF L
THHVEEA,

wk (RAEITHELR bytes-like object) [Py_buffer] z
D7 x—~<v MI FiAHEZARER buffer interface ZFEE LA TV = 7 b EZFNIFE T, HFOH LT
OIS NI Py_buffer ERIEZBML X, Ny 773 null N1 F2ELHB LT, FFOHL
TCEN Y 7 7 BN D o725 PyBuffer_Release() ZMUH X IR D 8 A,

>

es (str) [const char *encoding, char **buffer] z
U s OZUET, Unicode ¥ ¥ 77 &BANy 7 71220 a—=FF57DICHWHET, NUL N1 b
PHDAENTHROT =X TOAIEL X7

ZOERE OB RETT, —OHRANCOAH WS, NUL TRIEE N2y a— FEXT
Y% $53 const charx B F7zid, 'utf-8' MHELNZ Z LB KT NULL TRUINIRD FHA, FEEL
Jex v a— F4% Python 2T ERWEEIIBIANEZEH LT, B 05180% charxx TR
BROFERA; ZOFEDPSBRLTVE RS Y XZOMEIE., SIEIIEELZTFAMDABB ATy 7 7
DRA Y RIZKRDET, 7TFAMIBRYOFIEWHEE Lk ya—- FAR Ty a—-FENLET,

Pydrg_ParseTuple() Z{f5 & BERY A XDy 77 MR L, ZONy 77>y a— REDT—
K% abt— LT, *buffer 53T DF 7 ICHER S NFEEBMEZE T LS CEEL 5, MO LANZIE,
RaENTny 7 7 BV 5 728812 PyMem_Free() TR 2 BTN HH 5,

et (str, bytes 7l bytearray) [const char *encoding, char **buffer]
es LRILTT, L. N MFIATY =27 bz ya—FLESTIKELET, 2ofRbb, 53
TREANA PFHNATY 27 PR FTRRCE LTy a— 2o TV D EREL XS,

es# (str) [const char *encoding, char **buffer, Py_ssize_t *buffer_length]
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st DZA{LF T, Unicode 2F ¥ 57 XAAN 771222 a— R3320 CHVLNE T, es EXE ST,
ZDOBELFBIIANAL FPBEDIATATVTHEDRETVER A,

ZOERCWE =205 BMBRETT, —DHEANCOAHVWSLA, NUL TSIz oy a— REF
H|%H63 const char* B NULL TR I D £H A, NULL DFEICE 'utf-8' 2HEVE T, fHEL
Jex v a— K% Python 2SHETERWHEICEHIANZELE L 3, B 05803 charxx TRIFIUT
BROFERA; ZOFEDPSBRLTVE RS Y XOMEIE, SIBIIEELZTFAMDABB ATy 7 7
DRA Y RIZKRDET, 7FAMIBRVOGIFIHEE Lz ya—- AR T ya—-FEnEd, H=05]
BUIEBEBADRA Y X TRIFNUIRD FBA; KA Y EHPBRBL T B3BBOMIEHEINY 7 7 AD AL b
Bizty bEhET,

ZOEROMHEIZIZZODE— FBHH T3

*huffer 3 NULL KA ¥ REELTWBIGA, BBIIHERY A XDy 7 7 RHERL, ZONy 7 71T
Ya—FRBEOF—XEa— LT, *buffer B OF - ICHERI N BHEBEET LS KEFELE T,
CH LRI, BRI NNy 7 7 20D o 72812 PyMem_Free() TR 2BEDBH D F3,

*buffer 23IE NULL DR A ¥ & (TTRAEVHERFEADO NNy 7 7) L TV 35 A,
PyArg_ParseTuple() ZZDRXAEVMEZ NNy 7 7 ¥ LTHW, *buffer_length OWIHEIEZ Ny 7 7
AR LTHWE S, PyArg ParseTuple 13RIy 2 — RFEADT—X%E Ny 7 7i12a— LT,
NUL TG L 3, Ny 77 ORZFZIDED RIFHUL ValueError 23ty P E T,

EELOHED. *buffer length 13D NUL N4 b2 EERVWT Y- FEAT—XDOEZIZEY b
INET,

et# (str, bytes E7cld bytearray) [const char *encoding, char **buffer, Py_ssize_t *buffer_length]
es# LRILTY, L. N PFHIA TV =22 b2 ya—FLESFTKELES, 2ofRbb, HE
TREIANA PFINAT T 27 bR FTRXRRCE L A= R 2o TWE D EIREL T,

N—Ta ¥ 3.12 TEH: u, u#, Z, and Z# are removed because they used a legacy Py_UNICODE* representation.

24

b (int) [unsigned char]
Python DIEEDER %, C O unsigned char B D/NX 72T UBHICEIR L £5,

B (int) [unsigned char]
Python 0¥ %, A—N7o—-F v 7 %2{TbFIZ. C O unsigned char B D/NX R BEFT AL
ij—o

h (int) [short int]
Python ®#%%. C @ short int BUIEHL %3,

H (int) [unsigned short int]
Python 0¥z, A — 70 —F =z v 7 %2{7OFIZ. C ® unsigned short int BUIEHL 7,
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i (int) [int]
Python %, C @ int ANCEHL 5,

I (int) [unsigned int]
Python 0¥z, A —"7n0—F =z v 7 %2{TDOFIZ. C ® unsigned int BITEHL %75,

1 (int) [long int]
Python O®£%. C ® long int BNIEML £3,

k (int) [unsigned long]
Python 0¥z, A —"7n—F = v 7 %2{7H 32, C D unsigned long BUTZHL %9,

L (int) [long long]
Python O®#% ., C @ long long BUIEHL 3,

K (int) [unsigned long long]
Python @ int # C unsigned long long N4 —N—7 0 —DHEREETELET 2

n (int) [Py_ssize_t]
Python O®#% C @ Py_ssize_t BUIEEL 3,

c (RT 1 D, bytes £7clF bytearray) [char] =3
X 1 @D bytes £721F bytearray 7Y =7 b & LTRHINTWS Python N4 +% C @ char Flic
L E T,

N— a v 3.3 TEH: bytearray 2 f13 5 X512k D F L7,

C (BT 1 @ str) [int] =3
X1Dstr A7z b2 LTRHEINTWS Python ¥ ¥ 727 %% C @D int BITEHL 5,

f (float) [float]
Python OF#/NMIAE%Z, C D float BUTEML £7,

d (float) [double]
Python OF#E/NIHAI%Z, C @ double BUTEHRL %7,

D (complex) [Py_complex]
Python OEFHA%Z, C @ Py_complex BHEHRICEIIL £3,
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ZOMOF T o 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 #7227 +% C ® Python 27 =2 MIRAL D RIREFELE T, 0 KYUTWETH, Z20D
Co5lEErYE3: —oHDFIEIE Python DA TP 227 bADT FL AT, Z2HDFIHIEA TV =
7 bADEL VEAPREINTVS (PyObjectx D) C DEBADT KL ZATF, Python 7Y =7 b
FBE LB R WG, TypeError A L E T,

0& (object) [converter, anything]
Python 7Y =2 + % converter BE N LT C OEFICEILE T, 20518 hx3: —oH
FBEE T, ZoHIE ((FEOEID) C ZBAD T FL A% void* BUCERIL12d DTT, converter IZLLF
DESWC LTS ENET:

{status = converter(object, address); J

Z ZT object 1ZEHXRD Python 4 7Y =2 +T. address I¥ PyArg_Parsex IZJE L 7z voidx B D5|
BTT, EDE status FEFUTHIIU BT 1, KLU G EIIZ 0 122 D £5, ZBHUTKRKR L 56,
converter BIEIZ address DNBFZZEBEFTIHSN ZEH L2 TIRD 8 A,

% L converter % Py_CLEANUP_SUPPORTED %3R3 &, IO R—ZADKRBLZBRIZ, ar"—&k—%d
MU L, T TREDYTAEXAEYZHMT2F vy A% 52 %3, ZEHOMUH LTI object
5180 NULL 1272 D, address IZBRFIOMTHE L R UCEICR D £5,

N—Y a ¥ 3.1 TZH: Py_CLEANUP_SUPPORTED DB/,

it

p (bool) [int]
BAEH KD 55 fE T (a boolean predicate) IIE X N/EEHE L, ZDEREFM7Z: C O true/false
BEUEICZR L g3, ULADERS int 12 125 ABRs 0 FESINET, ZORBBIERDOENR
Python % 5Z1HJ1) £ 5, Python 2MEDEEEZ XD X S ICHET 2 0% D 721703, truth 22 L
TLEEW,

\

Added in version 3.3.

(items) (tuple) [matching-items] F
TV 27 ME items IZ Ao TV BRERBM OB DOE X EFHD Python Y —7 Y 2BICRIFUERD
FHA. & C 5l items ADME A4 DERBALISHIED T TERITIUIZD A, >—F » ADEXH
AN THEICTEE T,

It is possible to pass ”long” integers (integers whose value exceeds the platform’s LONG_MAX) however no

proper range checking is done --- the most significant bits are silently truncated when the receiving field is
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too small to receive the value (actually, the semantics are inherited from downcasts in C --- your mileage

may vary).

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

Python 518V 2 T, ZOXFLUEDSIEMNA T a > THZ I ERLET, A7 a2 »O518ITx
535 C OERBIZT 7 40 FDETHHIL L TE»RIFIUIR D FHA — AT a3 YO5HPEKI I
7o, PyArg_ParseTuple() 3MIGT % C ZHONEZFEZMAEE A

PyArg_ParseTupledndKeywords () TOHAMEHTIEE: #%HED Python 5|0 F—V — FEHTHS Z %
RLET, BTE. 3XRXTOF—v— FEHSIBIMMEEDIIETRINIR ST, 20k 71—<v X
FHFD | 1ZFIC $ X DANCHES AR TUIRD TH A

Added in version 3.3.

>
—

DXFEDRH5 . BREMOFRIZZTHRDODET; an Y UBEOXXFINE, =7 —RXvt—-J12BlI%
BI% % (Pydrg_ParseTuple () 2SEHT 261440 7 fHEfE (associated value)”) & LTHEbDLNE T,

DXFHRHB e, BEREMVOTRZZITRODET, £Ian  BoXFINE, T 7+ L5 —Xy
t—V% BEFBRRD 57— Xvt—Ir L THEbLAET, : & ; IHAKHMOXFTT,

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 1 3 /i85 144 (additional argument) &, HFERXFHN 0 HRESN L BAD T F LA TRIFIUIE
DERA; MBIGIEBICIEE L 727 FL R ZIADO ANESNIAEZRIFT 272D IfEWE S, EOEREAD
VA MTHALZE S, Ml5EEATELE LTHS HEPW 225D 9, 205G, MGd 2 HXEMO
FEET AR XL iudiz b $8 A,

EHZIEL AT 72D arg A 7Y = 7 PEEALFI—H LRI NUIR ST, 2 oF AN F A H AL
WCERTEPAS X LRITFIUIRD E8 A, IS % . PyArg_Parsex BIBUIE LR L £3, ZhAOHE
WIEBER L, YR EHN L E9, EXEALO N OEHRBIZ X D PyArg_Parsex VR L 728545,
KL 7 EABMITET 27 FLR Z0LED 7 FLAONEIILZEINEE A,
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API| Ba%

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

Part of the Stable ABI. (5B DAZFIEICE 2B D 8T X X2 RIRL T, B —A VBRI EH L
E3, MNT2LERZRLET; KT 2 eMmziR L., @UIRFASMZERL E5,

int PyArg_VaParse (PyObject *args, const char *format, va_ list vargs)

Part of the Stable ABIL. PyArg_ParseTuple() [RLCTIT M, AIEEDF|ETIZR < va_list Z5lEuz
DEJ,

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *keywords|],

)

Part of the Stable ABI. Parse the parameters of a function that takes both positional and keyword
parameters into local variables. The keywords argument is a NULL-terminated array of keyword pa-
rameter names. Empty names denote positional-only parameters. Returns true on success; on failure,

it returns false and raises the appropriate exception.

N—ar 3.6 TEH: UBEEAEFIE ZEML -,

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

*keywords[], va_ list vargs)

Part of the Stable ABI. PyAdrg_ParseTupleAndKeywords () AU TT D, AIEEDGIE TR va_list
zhluce b %9,

int PyArg_ValidateKeywordArguments (PyObject®)

Part of the Stable ABL. ¥—7 — RSN L HEOF —IFINTH 2 2R L E T, ZOK
UL Pydrg_ParseTupleAndKeywords () ZfEA LR WY ZIZDAMBET, ZOMHIIERE OREBUIFRER
DF x=v 7 %EMT 572DTT,

Added in version 3.2.

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

Part of the Stable ABI. Function used to deconstruct the argument lists of ”old-style” functions ---
these are functions which use the METH_OLDARGS parameter parsing method, which has been removed
in Python 3. This is not recommended for use in parameter parsing in new code, and most code in
the standard interpreter has been modified to no longer use this for that purpose. It does remain a

convenient way to decompose other tuples, however, and may continue to be used for that purpose.

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

Part of the Stable ABI. A simpler form of parameter retrieval which does not use a format string
to specify the types of the arguments. Functions which use this method to retrieve their parameters
should be declared as METH_VARARGS in function or method tables. The tuple containing the actual

parameters should be passed as args; it must actually be a tuple. The length of the tuple must be at
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least min and no more than maz; min and maz may be equal. Additional arguments must be passed
to the function, each of which should be a pointer to a PyObject* variable; these will be filled in
with the values from args; they will contain borrowed references. The variables which correspond to
optional parameters not given by args will not be filled in; these should be initialized by the caller.
This function returns true on success and false if args is not a tuple or contains the wrong number of

elements; an exception will be set if there was a failure.

This is an example of the use of this function, taken from the sources for the _weakref helper module

for weak references:

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;

Z DB B Pydrg_UnpackTuple () RN LIX. Pydrg_ParseTuple() Zfio7-ATOMEUHL &£
FEfHiTF:

[PyArg_ParseTuple(args, "0|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 ITHLS D ¥ {1
7RO EARCFAN B KMEINCEDONT, i efl2ER L £ 3, AR LAEZRELEST, =7 —-058
2 NULL 23R8 U 95 NULL 2R 555, fiste i35 TL & 5,

Py_BuildValue () WZHICX TNVEER T2 IR FX¥A. ZOBBDBEX T NVEERT 2DIE, FEAXT
FNZ DO EOEFERHAAA -0 TVDE L ZFRITTT, EXXFINHZEDEE None 2K L £, HFXHALH
I DT A>TV A HA, EREMNTHEINTVWAMLLOF 7Y =27 PEKEERLE T, 4 X
AERR 1 DX FIVEIRT & SIHEIT 212iE, AUFINCH b2 FEA T 2 v E 3,

FRHEM s R s# DHEDLIT, ATV =27 P 2METIRICT -2 26T 272DIIXEIANY 77 %
NRIARXRE LTETHEIE, HELLT—Xidav—EhET, Py_BuildlValue() DVER LA TS =
7 MiE O LHDRE L 728y 7 7 ZIRL TR L R A, HlOE W2 34UL, malloc() ZFEUH
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LTXEYZHARL., 2% Py_BuildValue() IZEL72HE. 23— FAT Py_BuildValue() HiR- 7z
%T free() ZMUHITEENDHZ VWD Z LTI,

LR OHIATIE. SO OWEBRIEEREATF; (h) FITH - 72553 B R BA5E S Python 0
F7Yxy MTT; (] FEINEERCE T D C ZHETT,

BRLFHINTIR, (s# D X5 BBREMERNT) Z_—2Z, 27, a0vBI0ar w3 EHIAET,
CREDLFRMED v, BUER TR 1 o L EFHARTTEET,

s (str F¥7cld None) [const char *]
null #ui X iz C FHZ, 'utf-8' T a—7 1 Y72 HWT, Python str A 7Y = 7 MIEH#
LEd, dL CXFHIRA »&ZH NULL DI5E, None 172D £5,

s# (str or None) [const char *, Py_ssize_t] C
XA ZDRE % 'utf-8' T aA—7 1 ¥ %o T Python str A 7Y =27 MIEMLET, C
SCFHIARA ¥ 28 NULL O E, REFHER X4, None 127D £35

y (bytes) [const char *] C
X ¥ % Python bytes 7Y =27 MIEMLEF, b L C XFHKA ¥ ZH NULL 72 o 7 HE.
None ZiRL %73,

>

y# (bytes) [const char *, Py_ssize_t] Z
NE C XFH e 2DEXH,S Python A7V =7 MIE#LET, C XFFIKRA ¥ XH NULL DI
&, RXIZEHR XN None 122D 5,

z (str 7zl None) [const char *] s
ERLTY,

z# (str 7ol None) [const char *, Py_ssize_t]
s# & IEI DVGTO

u (str) [const wchar_t *|
null #4 X N7z Unicode (UTF-16 £7:1% UCS-4) 7—& D wchar_t /\v 7 7 % & Python Unicode
FAT7Y 27 MICEHRL $9, Unicode Ny 7 7 KA >~ X% NULL D55, None 272D $9,

u# (str) [const wchar_t *, Py_ssize_t]
Unicode (UTF-16 %£7:21% UCS-4) 7—=X DNy 7 7 £ ZDE XA 5 Python Unicode 7Y = 7 +
ICZEHAL %9, Unicode Ny 7 7 R4 ¥ 23 NULL D58, RSIIMWH SN None 1T D F5,

U (str 7| None) [const char *] s
ERLTY,

U# (str F7cld None) [const char *, Py_ssize_t]
s# & Iﬁl D"G‘j‘o

5

i (int) [int]
WD C D int % Python OBHA 7V = 7 MTEHL F5,
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b (int) [char] 8T}
WD C @ char % Python OEEHA 7Y = 7 MEBL £5,

h (int) [short int] i}
#H®D C @ short int % Python O A 7Y 2/ MIEMLE T,

1 (int) [long int] C
@ long int % Python QA TV = 7 MZEHL £7,

B (int) [unsigned char] C
@ unsigned char % Python O A7 7 MCEHLET,

H (int) [unsigned short int] C
@ unsigned short int % Python QA 7Y = 7 MIEHL 5,

I (int) [unsigned int] C
@ unsigned int % Python QA7 =7 MZEHLE T,

k (int) [unsigned long] C
@ unsigned long % Python O AT =7 MIEHLET,

L (int) [long long] C
@ long long % Python QXA TP = 7 MEHL 3,

K (int) [unsigned long long] C
unsigned long long % Python @ int * 7Y = 7 MAZEHT 3,

n (int) [Py_ssize_t] C
D Py_ssize_t % Python QKA 7Y =7 MITEBL £,

c (REH 1 D bytes) [char] N
A ME2RTHEED C D int 2, £X 1 @ Python O bytes 77 =7 MIEHLE T,

C(RT 1O str) [int] X
FERTHEED C O int 2, £X 1 @ Python @ str £ 7Y =7 MIEHL £,

d (float) [double] C
@ double % Python OFEI/NIEEICEIAL £5,

f (float) [float] C
@ float % Python OFEN/NESEICER L £5,

D (complex) [Py_complex *] C

@ Py_complez Fiititk% Python OEFRHBENEHL £7,

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
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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
ERTTY,

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 A% LT Python & 7Y =7 MZEBL 5, ZOBEEIX anything
(void* X HHDOBITRIINIRD FRA) 29I L THUOHEEN, "HeR A7 =22 M 2iRT
2y KU Z58121E NULL 2383 X9 I LR TIUIZR D £8 A

(items) (tuple) [matching-items] C
DIED 572 B A% 7] UEFE-Z > Python O X FIVITZEBRL 5,

[items] (list) [matching-items] C
DfD 572 2%, AU EREZFFD Python OV 2 MTZEHL £55

{items} (dict) [matching-items] C
DIED 5 72 5% Python OFFFICAIL 5, —#HORT 1 5R5 C OfEH, #hthdF—B &
HMEE 72> TREFITBME N E T,

ERFINCET 57— L % &, SystemError 4t %+t v LT NULL KL £7,

PyObject *Py_VaBuildValue (const char *format, va_ list vargs)

Return value: New reference. Part of the Stable ABI. Py_BuildValue() ¥R UTE2., AIERTIHD
KbHDIZ va_ list ZITHLD 5,

6.7 XFFDEHREENL

ezt e . HRXCTII D O 72 O BRI

int Py0S_snprintf (char *str, size_t size, const char *format, ...)

Part of the Stable ABIL. R XFH format LBIMDEIED 5. size N4 M EBX ROV FINE str 12
71U %3, Unix man page @ snprintf(3) SR LTLEE W,

int Py0S_vsnprintf (char *str, size_t size, const char *format, va_ list va)

Part of the Stable ABL. FXCFH format £ AIERGIEV A b va 226, size NA b ZE 720 TFS
% str \ICHJI L ¥£3, Unix man page ® vsnprintf(3) ZZIRLTLZE W,
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Py0S_snprintf() ¥ Py0S_vsnprintf() 3EHEC 54 75V D snprintf () ¥ vsnprintf() Bz 7 v 7
LEd, ChooBBOENE CEES A 75 VPRIEL TWARVa—F =7 —XATOMEZRIEYT 5 2 &
T,

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.
INHOBBOEDE (UTTWE ro 8 LET) MU TOEKREZRS £3:

e 0 <= rv < size D& F, ZMHNFIEINL T, (RED strlrv] IZH2 '\0' ZFRVT) rv XFH str
&:Hjjjéhff:o

e TV >= size D &, B NBZUIDED SN TED., N T272DI12F rv + 1 NA "R EF 722
YERLET, strisize-1] & '\0' T,

e TV < 0 DY EIX, MHAENWZLHEISFTT, ZOHBAETSH strisize-1] & '\0' TITH. str D
ZFNLAN DI RERE TS, =7 —DEMRFEREI TSy 7 4+ — AKETT,

DU @ BRI locale IMKRIF 7237572 S BUENDZEH 2TV E T,

unsigned long Py0S_strtoul (const char *str, char **ptr, int base)

Part of the Stable ABI. Convert the initial part of the string in str to an unsigned long value

according to the given base, which must be between 2 and 36 inclusive, or be the special value 0.

Leading white space and case of characters are ignored. If base is zero it looks for a leading Ob, Oo
or Ox to tell which base. If these are absent it defaults to 10. Base must be 0 or between 2 and 36

(inclusive). If ptr is non-NULL it will contain a pointer to the end of the scan.

If the converted value falls out of range of corresponding return type, range error occurs (errno is set

to ERANGE) and ULONG_MAX is returned. If no conversion can be performed, 0 is returned.
See also the Unix man page strtoul (3).
Added in version 3.2.

long Py0S_strtol (const char *str, char **ptr, int base)

Part of the Stable ABI. Convert the initial part of the string in str to an long value according to the

given base, which must be between 2 and 36 inclusive, or be the special value 0.
Same as Py0S_strtoul (), but return a long value instead and LONG_MAX on overflows.
See also the Unix man page strtol (3).

Added in version 3.2.
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double Py0S_string_to_double (const char *s, char **endptr, PyObject *overflow_ exception)

Part of the Stable ABL. X% s % double IZZHL 53, KM L7zt =X Python OFISt 2 FHAE S
5, RIFANLNZXFHNZ, Python @ float() I ¥R b T 27 XHZZFT 2 KFHNTHEIL L %553,
s DFRFHERBIZEANFEDRDH > TRROIBNE W FRNRLD £F, TOEHIIBIED 1 7 —VIIKFF
LEEA

endptr % NULL O848, ZHUISCFHNEBII L TITObNE T, XFFIDWIE L WIRE/ NS ORI
o TWRWEAIX -1.0 23R LT ValueError ZR4AEXHF T,

endptr 7% NULL THEWEE, XFFZ RIRERHIH TE# L T, *endptr ICHRAIDEHX NIRD 5 72 3FA
DRA Y REEAL T, XFHDERBFITIE UWFEV NSO RIADED - 712855, *endptr % X FH
DFETHIZERE LT, ValueError ##EXH, -1.0 ZIBLE T,

s 2% float ICKEII LTI R WIZE R EWEEZRB L TORGE, (FIZIE "1e500" 132 DT T v 7 4 —
LTRBITEZEHA) overflow_exception 7% NULL 7 5 Py_HUGE_VAL \ZHEUIRFFEE(TIF TGRL %3,
fD5E1E overflow_exception |& Python OfISNA 7T = 7 bADKRA Y EZTRIFNIRLT. 20
BINEFEZIET -1.0 BIRLET, EBO5DFAETDH. *endptr IIEEINZEDERDRYD XF
ANDKRA ¥ RPBESNET,

ZFhHND L5 =N HRAE L7256 (Bl 21E out-of-memory = 7 —), j#Y)7 Python OHIF%2FE
LT-1.0 ZRL T,

Added in version 3.1.

char *Py0S_double_to_string(double val, char format_ code, int precision, int flags, int *ptype)

Part of the Stable ABI. double val %185 &7z format_code, precision, flags 123D NWTXFEINNCE
LT,

format_codel¥ 'e', 'E', '£', 'F', 'g", 'G", 'r' DN TRIFNUIRD A, 'v' DFE. precision
X0 ThRINEESS, EHIAET, 'r' 74—~y ba— NIHEED repr() 74 —~vv FEFEL
TL\ij—o

flags 12 0 7>, Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0, Py_DTSF_ALT 7>, ZH56D or W ->7=dDTT:
o Py_DTSF_SIGN . val AT\ ZHEIIFFSXFRABCOIZ I ZEKRL T,

e Py_DTSF_ADD_DOT_O I XFHNBEHD LS ICHALWI L 2RAEL £ 3

iy

o Py_DTSF_ALT & 7alternate” 7 # —~ v ML — L Z@EMA T2 I 2 EKRL T T, FMX
Py0S_snprintf() @ '#' fEEZZRL TSI W,

ptype »3 NULL THEWHE, val 23ERE. B NaN o ¥ hh i & H ¥ T, Py_DIST_FINITE,
Py_DTST_INFINITE, Py_DTST_NAN OWINDICEHEZNE T,

R D EIZ % O X FHI BN E Tz buffer ~NDRA > R, BEBERBL 725513 NULL T, FEOH
L&, sBEINT=XXFH % PyMem_Free() 2o TS 2BEDH D 55
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Added in version 3.1.

int Py0S_stricmp (const char *s1, const char *s2)

Case insensitive comparison of strings. The function works almost identically to strecmp () except that

it ignores the case.

int Py0S_strnicmp (const char *s1, const char *s2, Py ssize t size)

Case insensitive comparison of strings. The function works almost identically to strncmp() except

that it ignores the case.

6.8 PyHash API

See also the PyTypeObject. tp_hash member.

type Py_hash_t

Hash value type: signed integer.
Added in version 3.2.

type Py_uhash_t

Hash value type: unsigned integer.
Added in version 3.2.

type PyHash_FuncDef

Hash function definition used by PyHash_GetFuncDef ().

const char *name

Hash function name (UTF-8 encoded string).

const int hash_bits

Internal size of the hash value in bits.

const int seed_bits

Size of seed input in bits.
Added in version 3.4.

PyHash__FuncDef *PyHash_GetFuncDef (void)

Get the hash function definition.
BE:

PEP 456 ”Secure and interchangeable hash algorithm”.
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Added in version 3.4.

6.9 VLY ar

PyObject *PyEval_GetBuiltins (void)
Return value: Borrowed reference. Part of the Stable ABL. BEDFEIT 7L —LHNDEIL + 4 > DOFEEH
2y BLIFTHO 7 L— 27T HERAL y FIREEDA Y X TV XDEL M VEEEZIRLET,
PyObject *PyEval_GetLocals (void)
Return value: Borrowed reference. Part of the Stable ABL. BfEDFEIT 7 L — AHND v — W LEKDEE
T, EITHO 7 L — 25720 UK NULL 23R L £9,
PyObject *PyEval_GetGlobals (void)
Return value: Borrowed reference. Part of the Stable ABL BEEDFIT 7L —2HND 70— ILERD
FEED. FTHDO 7 L — A0 UE NULL 2R L ¥5,
PyFrameQObject *PyEval_GetFrame (void)
Return value: Borrowed reference. Part of the Stable ABL. BTIfEEO R L v FIKED 7L — L %IBL F T,
BUEFETHD 7 L — 25723 4US NULL 2R L %3

See also PyThreadState_GetFrame().

const char *PyEval_GetFuncName (PyObject *func)

Part of the Stable ABIL. func 5B, 75 R&A, 4 VARV AFA TV =27 P THNIIZZDLHIR, 5 Th
UL func OBIZRL E9,

const char *PyEval_GetFuncDesc (PyObject *func)

Part of the Stable ABI. func OBUIKIFES 5., ST (description string) ZIE L ¥3, E D {HEIZ. B
e XYy Rz LTk ?()”, ” constructor”, ” instance”, ” object” T3, PyEval_GetFuncName() &
HE XN FER, fune OEFIZZD T,

6.10 codec L X ) &HR— MR

int PyCodec_Register (PyObject *search_ function)
Part of the Stable ABI. 1 L\ codec BB EERL F7,

As side effect, this tries to load the encodings package, if not yet done, to make sure that it is always

first in the list of search functions.

int PyCodec_Unregister (PyObject *search_ function)

a 0 [Le Dlc
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cache. If the search function is not registered, do nothing. Return 0 on success. Raise an exception

and return -1 on error.
Added in version 3.10.

int PyCodec_KnownEncoding (const char *encoding)
Part of the Stable ABI. encoding D7z DEFRI NIz codec BIEET 20 E I DITIGLET 15 0 ZiRL
£3, ZOBBIIEITHINIL 5,

PyObject *PyCodec_Encode ( PyObject *object, const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABIL. L ® codec X— 2 ® encode API.
encoding WG CTHRO o722y a—XBEBUIX LT object ZELE T, T7—N"Y RFY YT RXYV vy R
errors THEEL £ 3, errors I NULL T k<. ZOHAIEZD codec DT 7 L bD XY v RHBFIFHX
NEF, TVa—FBEROD SR - 728551 LookupError ZHAEXEE 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 CTHROD» o727 2 — KB LT object ZELET, TT7—NY RV TRXY v RiX

errors THHE L E T, errors X NULL TH K<, ZDHEITZD codec DT 7 L DX Y v RHUF|HE
NET, TA—XDEDDBRHD - 73E1E LookupError # A EE T,

6.10.1 O—7 v 71&%E API

ROBIETIZ, XFH| encoding 132 TNKFICEWLT 52 Z 2T, EMNS, KXFINXFEEALZERELE
T A—T v BRI SRS, KeyError Z#%E LT NULL 2R L %73,
PyObject *PyCodec_Encoder (const char *encoding)
Return value: New reference. Part of the Stable ABL. 5 X &7z encoding DT> a— XK EIRL
9,
PyObject *PyCodec_Decoder (const char *encoding)
Return value: New reference. Part of the Stable ABL. 5 % &7z encoding D7 a— XBEEREL £3,

PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABI. 5 X 6417z encoding ® IncrementalEncoder
FT7T = b RIBRLETD,

PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)

Return value: New reference. Part of the Stable ABI. 5 X 6417z encoding ® IncrementalDecoder
ATV P RIBLET,
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PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)

Return value: New reference. Part of the Stable ABI. 52 &7z encoding ® StreamReader 7 7 7 b
VBRRIR L £9,

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
DREE: S S QDR 2

6.10.2 Unicode T5—N\YFZHL XKD API

int PyCodec_RegisterError (const char *name, PyObject *error)

Part of the Stable ABI. 5 =Y R D7D a—Ny 7B error % name TEHRLET, 0D
=Ny ZEEE, a-T v /Py a - FTERVWYT/TaA— RTERWANA MGEB LRI, Z
DLy a—F/7Fa— FERDOIFIHE LT name PMEESIN TV HIFNHENE T,

a— XNy 7 1 o ®5  r L T, UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError D E¥NpDA Y ARV A B ZITHWDE T, DAL VAKXV RAFMEDH
B3 FHNRNA MBS 2 TERE. ZOIROXXTFAFOF 7y bafFo TWET, (ZOHEREZIGET
3 72D DB DWTIE Unicode FINA Tz b 2BRLTLZE W, ) a—nNy ZiZEI7H4H
EREIEIZD. 2BEOXTINVIEDO Y — 7 Y 2ORE & encode/decode % T 2 7O LFHIHD
ATy P RIEHEBNL TELE T,

BIL7=6 0%, =5 —Kfd -1 2IBLE T,

PyObject *PyCodec_LookupError (const char *name)
Return value: New reference. Part of the Stable ABIL. name TERIN/zZ I — "V Ry vy a—
Ny ZBIBEMRL T, Ml E L LT, NULL A SN 5E, Tstrict” DL I — Ny R ¥ 7 a—
NNy ZBIZIR L 5,

PyObject *PyCodec_StrictErrors (PyObject *exc)

Return value: Always NULL. Part of the Stable ABL. exc 2/ ¥y L THREXE XTI,

PyObject *PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABI. unicode =7 —%EH L, MEDANZ A Xy 7
l./ i j—o

PyObject *PyCodec_ReplaceErrors (PyObject *exc)

Return value: New reference. Part of the Stable ABI. unicode =5 —% ? %» U+FFFD T Z#iX £,

PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)

Return value: New reference. Part of the Stable ABI. unicode encode =5 —% XML XFSHIRTE =
Wz %3,
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PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)

Return value: New reference. Part of the Stable ABI. unicode encode 7 —% NNy 7 X7 v ¥ a LR
r—7 (\x, \u, \U) TEZZIET,

PyObject *PyCodec_NameReplaceErrors (PyObject *exc)

Return value: New reference. Part of the Stable ABI since version 3.7. unicode encode T 7 —7%

\N{...} TEZ#IET,

Added in version 3.5.

6.11 Support for Perf Maps

On supported platforms (as of this writing, only Linux), the runtime can take advantage of perf map files to
make Python functions visible to an external profiling tool (such as perf). A running process may create a
file in the /tmp directory, which contains entries that can map a section of executable code to a name. This

interface is described in the documentation of the Linux Perf tool.

In Python, these helper APIs can be used by libraries and features that rely on generating machine code on

the fly.
Note that holding the Global Interpreter Lock (GIL) is not required for these APIs.

int PyUnstable_PerfMapState_Init (void)

ZHUuE Unstable API. It may change without warning in minor releases.

Open the /tmp/perf-$pid.map file, unless it’s already opened, and create a lock to ensure thread-safe
writes to the file (provided the writes are done through PyUnstable_WritePerfMapEntry()). Nor-
mally, there’s no need to call this explicitly; just use PyUnstable_WritePerfMapEntry () and it will

initialize the state on first call.

Returns 0 on success, -1 on failure to create/open the perf map file, or -2 on failure to create a lock.

Check errno for more information about the cause of a failure.

int PyUnstable_WritePerfMapEntry (const void *code_addr, unsigned int code_ size, const char

*entry__name)

2RI Unstable API. It may change without warning in minor releases.
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Write one single entry to the /tmp/perf-$pid.map file. This function is thread safe. Here is what an

example entry looks like:

# address size name
7£3529fcf759 b py: :bar:/run/t.py

Will call PyUnstable_PerfMapState_Init() before writing the entry, if the perf map file is not
already opened. Returns O on success, or the same error codes as PyUnstable_PerfMapState_Init ()

on failure.

void PyUnstable_PerfMapState_Fini (void)

ZhUE Unstable API. It may change without warning in minor releases.

Close the perf map file opened by PyUnstable_PerfMapState_Init (). This is called by the runtime
itself during interpreter shut-down. In general, there shouldn’t be a reason to explicitly call this,

except to handle specific scenarios such as forking.
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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

7.1 772 x- +70OK3JL (object protocol)

PyObject *Py_NotImplemented
BZoN7A 7T 27 b eXYy FOGIBOBDHAEHE DUMPRELTH LH LTHEDN S, KR

# (NotImplemented) > 2L 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).

Py_PRINT_RAW

Flag to be used with multiple functions that print the object (like PyObject_Print() and
PyFile_lWriteObject()). If passed, these function would use the str() of the object instead of
the repr ().

int PyObject_Print (PyObject *o, FILE *fp, int flags)

Print an object o, on file fp. Returns -1 on error. The flags argument is used to enable certain printing
options. The only option currently supported is Py PRINT RAW; if given, the str() of the object is

written instead of the repr().

int PyObject_HasAttr (PyObject *o, PyObject *attr_name)

Part of the Stable ABI. Returns 1 if o has the attribute attr _name, and 0 otherwise. This is equivalent

to the Python expression hasattr(o, attr_name). This function always succeeds.
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AMR: Exceptions that occur when this calls __getattr__() and __getattribute__() methods are
silently ignored. For proper error handling, use PyObject_GetAttr() instead.

int PyObject_HasAttrString(PyObject *o, const char *attr_name)

Part of the Stable ABI. This is the same as PyObject_HasAttr(), but attr_name is specified as a
const char* UTF-8 encoded bytes string, rather than a PyObjectx.

AM:  Exceptions that occur when this calls __getattr__() and __getattribute__() methods
or while creating the temporary str object are silently ignored. For proper error handling, use

PyObject_GetAttrString () instead.

PyObject *Py0bject_GetAttr (PyObject *o, PyObject *attr__name)

Return value: New reference. Part of the Stable ABL. #7227 b o 25, &l attr_name ODBEMER
BALET, BINT 5 EBEEEZRLUKMT 22 NULL 2B L £3, Z DRI Python O o.attr_name
LRTTY,

PyObject *Py0bject_GetAttrString(PyObject *o, const char *attr_ name)

Return value: New reference. Part of the Stable ABI. This is the same as PyObject_GetAttr(), but

attr_name is specified as a const char* UTF-8 encoded bytes string, rather than a Py0bjectx.

PyObject *Py0bject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. Part of the Stable ABL. B4 7Y = 7 + @ tp_getattro A1 v MIED
N5, EBHEZEET 2HEMNZEKTS, OB (b LEETII) A7 =2 toEM __dict__
WZMZ, A7 =227 bD MRO XH 37 7 ADFHEICHZ TRV TXEHEL T, descriptors THEED
AROENTVWBED, T—XDTAZ Y TREFA VARV ADOBEL D BESH, ET—2TR7 ) T XiF
gEILIcEhE T, B 57005725813 AttributeError ZEH L £7,

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)

Part of the Stable ABL. 7Y =2 b o @ attr_name £S5 HDEMEIC, H o ZRELE T, KWT 3
CRIAEEHL -1 ZRLES; 1322 0 IRLET, ZDBEHIX Python DX o.attr_name = v &
ML T3,

vHANULL O &, 7MY Ea— MIHIRINET, ZOEMEX PyObject_Deldttr() Dizsh, FEHELE Y
BRoTWVWETH, HIFRENZ TEREDHD FEA,
int PyObject_SetAttrString(PyObject *o, const char *attr_name, PyObject *v)

Part of the Stable ABI. This is the same as PyObject_SetAttr(), but attr _name is specified as a
const char* UTF-8 encoded bytes string, rather than a PyObject*.

124 BTERMRFTITZ LI LAV (Abstract Objects Layer)



The Python/C API, YJ—2X 3.12.3

v 2% NULL O & FEESHIFRES N E T2, ZORMREIZIEHERTH D PyObject_DeldttrString () Zff
IDHEELWVWTT,

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
Part of the Stable ABL. B DFE L HIFRZAT 5 AR RBEET, BA TP =27 D tp_setattro A
0y MIEIPNET, A7V 27 bD MRO ZH 27 FRADHEENLT —XT 4 A7V TXEZHL, At
Mo lHEEA VARV ADHERZDH ZBHEORECHIFRE D ELEINE T, Z5TRVEHEEIE. (BL
FIETHR) A7 227 D __dict__ WEMEZRED LFHIRL XS, B2 0 MRS, Z£5
THRWEEI AttributeError 25EH I -1 2RI NFE T,

int PyObject_DelAttr (PyObject *o, PyObject *attr _name)
AT 22 b oD attr_name WS HOBMUEHIFRL 3, KT -1 ZRLFT., 2o
Python DX del o.attr_name Z[EUT7T,

int PyObject_DelAttrString(PyObject *o, const char *attr_name)
This is the same as PyObject_DelAttr (), but attr_name is specified as a const char* UTF-8 encoded
bytes string, rather than a PyObject*.

PyObject *PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. Part of the Stable ABI since version 3.10. __dict__ TRAZV 7XD

getter DISMIILRE T, BERGEX, HEZERL T,

This function may also be called to get the __dict__ of the object o. Pass NULL for contexrt when
calling it. Since this function may need to allocate memory for the dictionary, it may be more efficient

to call PyObject_GetAttr() when accessing an attribute on the object.
On failure, returns NULL with an exception set.
Added in version 3.3.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
Part of the Stable ABI since version 3.7. __dict__ 7 A7 1) XD setter DML EIETT, 2D
KETITFHFELHIRT 2 Z 2 I3EFER TV ER A,
Added in version 3.3.

PyObject **_PyObject_GetDictPtr (PyObject *obj)

Return a pointer to __dict__ of the object obj. If there is no __dict return NULL without setting

—_—

an exception.

This function may need to allocate memory for the dictionary, so it may be more efficient to call
PyObject_GetAttr() when accessing an attribute on the object.

PyObject *Py0bject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. Part of the Stable ABI. Compare the values of 01 and 02 using the
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operation specified by opid, which must be one of Py LT, Py_LE, Py_E(, Py_NE, Py_GT, or Py GE,
corresponding to <, <=, ==, I=, > or >= respectively. This is the equivalent of the Python expression
ol op 02, where op is the operator corresponding to opid. Returns the value of the comparison on

success, or NULL on failure.

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)

Part of the Stable ABI. Compare the values of o1 and 02 using the operation specified by opid, like

PyObject_RichCompare (), but returns -1 on error, 0 if the result is false, 1 otherwise.

AMR: If o and 02 are the same object, PyObject_RichCompareBool () will always return 1 for Py_E@ and
0 for Py_NE.

PyObject *Py0bject_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 *o0)

Return value: New reference. Part of the Stable ABI. & 7Y =2 b o OXFHNIRMEZEELE T, B
THENFHNRIZIREL, KT %L NULL 2B L $9, Python i repr(o) EFU T, ZOBKIIM
HIABEE repr ) OMHTHUIHINET,

N—=ay 34 TEE: 7277 4 750V B o THETRWZ L 2RAET 2 DITERZ X 51T, Z B
TNy I T7H—=2aveBE5IRh gL,

PyObject *Py0Object_ASCII(PyObject *o)
Return value: New reference. Part of the Stable ABI. PyObject_Repr() Lk, 73 =2 b 0 DX
FHNIRBEFE L 38, PyObject_Repr() I &k » GREIN=XFHNEENSIE ASCII XF%, TZ

F—=7XF\x. \u., \UTTZR7r—7LET, ZOBEIE Pythoh 2 ® PyObject_Repr() PR F XFH|
CEUFINEEBR L E T, ascii() ICX> THUHINET,

PyObject *PyObject_Str (PyObject *o)

Return value: New reference. Part of the Stable ABL. 7Y 227+ o DXFHIRBEEFHELE T,
T e XTHIRBZIR L, KBS 5 L NULL 2R L %3, Python i str(o) ¥R TY, ZDRKIIHA
AABEEL str() . print ) BIKOMETHIHEINE T,

N—=Vay 34 TEHR: 7774 TN ERSTETRWZ E 2HEET 2 D@ X512, ZoBEEX
FRy 7Y —arBPE IR ELE,

126 BTERMRFTITZ LI LAV (Abstract Objects Layer)



The Python/C API, YJ—2X 3.12.3

PyObject *Py0bject_Bytes (PyObject *0)
Return value: New reference. Part of the Stable ABI. A 7Y =27 + o D4 MIIRBZFHELE T, £
M 2L NULL 2iIBL., BT 2L bytes A7V =227 bERLET, o DEHTRVE D, Python
bytes(o) R UTT, bytes(o) LiE- T, o BEHD L X 121X, Lo THHHLE Nz bytes A 7Y =2
kIR DT TypeError A XN E 5,

int PyObject_IsSubclass(PyObject *derived, PyObject *cls)
Part of the Stable ABI. 7 5 R derived 737 7 A cls EFA—TH 2, FILLIRELIZIZIATH 3
Bld 1 ZEL, 25 TRVWERIZ 0 ZIRLES, =7 —-REE5EEE -1 ZELET,

cls METNLDIFE., cls DETODBEBIINLTFzv I LET, PR ed12O0F v 7T 1HERo
= RIE 1L 2R, 2hSor E 0tk £,

cls 12 __subclasscheck__ () XY v F2RHB2L5EE. T2 7 XADIRED PEP 3119 IZH2@EH S
DEHET Z72DITFENE T, F5TRWVE X derived 23 cls DT 7 A2 D%, EHEND 2 WM
BT 9RATHE5GE. 2%D cls._mro__ KWEENZHLETT,

Normally only class objects, i.e. instances of type or a derived class, are considered classes. However,

objects can override this by having a __bases__ attribute (which must be a tuple of base classes).
int PyObject_IsInstance (PyObject *inst, PyObject *cls)

Part of the Stable ABL inst 327 X cls 3 L& cls DF I TADA VARV ATHAHEIT 1 iR

L. Z9TRWVWEHBIZ 0O ZERLES, =7-2RZ5L -1 ZRLANERELET,

cls METNDEFE., cls DETODBEBIINLTF v 7 LET, PRed120F 2y 7T 1R
xMREX LR, 2o E 0Tk D T,

cls ¥ __instancecheck__() XY v FHH2HEEE. 7 7 ADKED PEP 3119 ZH2@EH ¥ S
DEHETE/DICMINT T, I TRVWE X inst D3 cls DA VARV AR DBZDIE. ZDT T AN cls
DFIIATHIHETT,

An instance inst can override what is considered its class by having a __class__ attribute.

An object cls can override if it is considered a class, and what its base classes are, by having a
__bases__ attribute (which must be a tuple of base classes).

Py _hash_t PyObject_Hash(PyObject *o0)
Part of the Stable ABL. A7 =227 F 0o DNy ¥ aflizdtBE L TGRELES, KT 2L -1 ZELET,
Python D3 hash(o) ¥R T,

N—=Tay 3.2 TEE: BRYEDRD Py _hash t & DE LA, ZOBII, Py_ssize_t EALH A4 X%
O EN RIT T,

Py_hash_t PyObject_HashNotImplemented (PyObject *o0)

Part of the Stable ABI. Set a TypeError indicating that type (o) is not hashable and return -1. This
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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 ABIL. 0 E%ZR T L AREIHEITIE 1 . Z5TRVEEIZIE 0 ZRLET,
Python @3 not not o MU TT, KT 5L -1 ZIRLE T,

int PyObject_Not (PyObject *o)

Part of the Stable ABIL. 0 E%ZR T L AREIHEEITIE 0 2, Z5TRVEEIIE 1 ZRLET,
Python @ not o LA TT, KT 2L -1 ZIRLET,

PyObject *Py0bject_Type (PyObject *o0)

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 *o0)

Part of the Stable ABL. 0 DRZXZBRLET, R LA Tz o B —Fr 2R Tutrare~y 7
7ot alomhERELTVIHA -7 Y AL LTORIERLET, 2724 5L -1 %K
L %9, Python O3 len(o) R LTI,

Py_ssize_t PyObject_LengthHint (PyObject *o, Py _ssize_t defaultvalue)

727t 0o OMADEIZRLET, RINICEBOREE%Z, XIZ __length_hint__() %o T
WMEORI 2, ZLTHRRERIZT 74V IOERZEZS ¥ LET, ZOBEIE Python @R operator.
length_hint(o, defaultvalue) ¥FIU T3,

Added in version 3.4.

PyObject *Py0bject_GetItem(PyObject *o, PyObject *key)

Return value: New reference. Part of the Stable ABL. 7Y =7 b key G323 0o DEREERL
F, KT NULL 2R L %5, Python O olkeyl XA U T,

int PyObject_SetItem(PyObject *o, PyObject *key, PyObject *v)
Part of the Stable ABL. 7Y =7 b key #fH v IRMHT £ 5, KT 22, HsEEEL -1 ZIRL
E5, BT HE 0 RRLET, Z4UL Python DX olkey]l = v EAFTT, ZOMEUK v ~NOZE%
HAIMD FEA
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int PyObject_DelItem(PyObject *o, PyObject *key)

Part of the Stable ABL. #7227 b 0 55 key BT 20T ZHIRL £3, KT 2L -1 ZiRL
F 9, Python O3 del olkey]l R LT3,

PyObject *Py0bject_Dir (PyObject *o)

Return value: New reference. Part of the Stable ABI. Z @BI%EUE Python D3 dir(o) R U T, A7
Pzl POEBACEHD BT TOEIXFHNPORZ VR (BDOEALHVET) ZRLET, T7—05
A3 NULL #IR L %9, 5180% NULL 125 % ¥, Python I8 3 dir() RMIC,. HEOO—H AL k%
AIZRLET; ZOBE. 777 4 TRIAT7 L —La0RIFIUL NULL %33R U E 55, PyErr_Occurred()
B REIEL £5,

PyObject *PyObject_GetIter (PyObject *o)

Return value: New reference. Part of the Stable ABIL. Python O iter(o) ¥*RIUTY, 5l o7
FT 2 MR T 272 A T L=, ATV =27 bR TTRATL—RDFEWEIA T =7 VEH
BRLUETS, 7Y =7 bORIGNEAREETH - 72355121 TypeError A LT NULL iR L £73,

PyObject *Py0bject_GetAIter (PyObject *o0)

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.

Added in version 3.10.

void *PyObject_GetTypeData (PyObject *o, PyTypeObject *cls)

Part of the Stable ABI since version 3.12. Get a pointer to subclass-specific data reserved for cls.

The object o must be an instance of cls, and cls must have been created using negative PyType_Spec.

basicsize. Python does not check this.
On error, set an exception and return NULL.

Added in version 3.12.

Py ssize t PyType_GetTypeDataSize (PyTypeObject *cls)

Part of the Stable ABI since version 3.12. Return the size of the instance memory space reserved for

cls, i.e. the size of the memory PyObject_GetTypeData () returns.

This may be larger than requested using -PyType_Spec.basicsize; it is safe to use this larger size

(e.g. with memset()).

The type cls must have been created using negative PyType_Spec.basicsize. Python does not check

this.

On error, set an exception and return a negative value.

7.1.
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Added in version 3.12.

void *PyObject_GetItemData(PyObject *o)

Get a pointer to per-item data for a class with Py_TPFLAGS ITEMS_ AT END.

On error, set an exception and return NULL. TypeError is raised if o does not have

Py_TPFLAGS_ITEMS_AT_END set.

Added in version 3.12.

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

Added in version 3.9.
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:
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A class supporting vectorcall must also implement ¢p_call with the same semantics.

N—a ¥ 3.12 TEH: The Py_TPFLAGS_ HAVE_VECTORCALL flag is now removed from a class when the

class’s __call__() method is reassigned. (This internally sets tp_call only, and thus may make it behave
tmmutable or static types.

differently than the vectorcall function.) In earlier Python versions, vectorcall should only be used with

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

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

Classes can implement the vectorcall protocol by enabling the Py_TPFLAGS_ HAVE_VECTORCALL flag and setting
tp_wvectorcall_offset to the offset inside the object structure where a vectorcallfunc appears. This is a
pointer to a function with the following signature:

*kwnames)

typedef PyObject *(*vectorcallfunc)(PyObject *callable, PyObject *const *args, size_t nargsf, PyObject

Part of the Stable ABI since version 3.12.

e callable is the object being called.

args is a C array consisting of the positional arguments followed by the

values of the keyword arguments. This can be NULL if there are no arguments.
w1argsf 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().

«wnames is a tuple containing the names of the keyword arguments;

instead be NULL.

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

PY_VECTORCALL_ARGUMENTS_OFFSET

Part of the Stable ABI since version 3.12. 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.
Call 7O kL
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Added in version 3.8.

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: _Py0Object_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.

BROERE

When using tp__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.

Vectorcall Support API

Py ssize_t PyVectorcall_NARGS (size_ t nargsf)

Part of the Stable ABI since version 3.12. 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.
Added in version 3.8.

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.

Added in version 3.9.
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PyObject *PyVectorcall_Call(PyObject *callable, PyObject *tuple, PyObject *dict)

Part of the Stable ABI since version 3.12. Call callable’s vectorcall func with positional and keyword

arguments given in a tuple and dict, respectively.

This is a specialized function, intended to be put in the ¢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.

Added in version 3.8.

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.

3¢ callable args kwargs
PyObject_Call() PyObject * tuple dict/NULL
PyObject_CallNoArgs () PyObject *  -—- -—-
PyObject_CallOneArg () 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_CallMethodOneArg () obj + name 1 object ---
PyObject_Vectorcall () PyObject *  vectorcall vectorcall
PyObject_VectorcallDict () PyObject *  vectorcall dict /NULL
PyObject_VectorcallMethod () arg + name  vectorcall vectorcall

PyObject *PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. Part of the Stable ABL. FEUMH LRIBEZR Python OF 7Y =7 & callable

. ATV args ¥ LTEZSNB5I8EHE kwargs ¥ LTEZ 5N 2RI Z518E 2 ITHEH L
EJcan

args 1& NULL THoTixuo 3, 5IBELEL LEWVWIEERED R IV E[MH > TLEE W, kwargs 1&
NULL THHWEHA,
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LT RO L OAERZIE L. KL 6IA 2k L NULL 28 L %5,
ZAUIRD Python O & FFETT: callable(xargs, *xkwargs) o

PyObject *PyObject_CallNoArgs (PyObject *callable)

Return value: New reference. Part of the Stable ABI since version 3.10. Call a callable Python object
callable without any arguments. It is the most efficient way to call a callable Python object without

any argument.
AL L OREREZIRL, KELZ=6054 22X B L NULL #iRLET,
Added in version 3.9.

PyObject *Py0bject_CallOneArg(PyObject *callable, PyObject *arg)

Return value: New reference. Call a callable Python object callable with exactly 1 positional argument

arg and no keyword arguments.
LT PO L AR ZIE L. KL ofIA 2k L NULL 28U %35,
Added in version 3.9.

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

Return value: New reference. Part of the Stable ABIL. FECMH LAIEEZ: Python @4 7Y =2 b callable
. BTN args L LTHZAOLNZ58 2 DITFESH L E T, 5I8PRERIGEE. args & NULL TH
WEHA,

AL L OfERZIE L. KL SHA 22X L NULL 28U %5,
ZAUIRD Python O & [FFTF: callable(*args) o

PyObject *Py0bject_CallFunction(PyObject *callable, const char *format, ...)

Return value: New reference. Part of the Stable ABI. FEUXH LATHEZR Python 4 7Y =27 b callable
ZAZBED C 518 e IO L EF, C 518U Py_BuildValue) TERD 7 » —< v b XFH%
oTRAR L EF, format 1& NULL 22d LS. SR 2358 2R LET,

RN L7 HREOH L ORERZIR L. KL 72600 25X L NULL 28 L %3,
ZAUIRD Python O & [FMFTF: callable(*args) o

PyObject* args 721 Z518UCIE$H AL, PyObject_CallFunctionObjArgs () 23& DHENWGTIETH B Z
EEHZATBOTLLEEN,

N—=Ta ¥y 34 TEHE: format DHD char * POEBEINE LT,

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

Return value: New reference. Part of the Stable ABL. A7 =27 b obj D name £ WS ZHREID XY v
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FZ, WS22D CHEr e bITMUHLET, CHIEIEX I VEERT S Py_BuildValue() JEARD
7 =<y NFHTEARINTVET,

format 1& NULL T% X<, 5l EZ6 RV E2RLET,
AL 76O L ORERZIR L, KL o0 2xtH L NULL 2B L %5,
ZAUIXD Python O & FIFETF: obj.name(argl, arg2, ...) o

PyObject* args 721 251 BUCETHEIX. PyObject_CallMethodObjArgs () X DHNFIETH L L
ERIATBWVTIEEW,

N—=Y a3y 3.4 TEH: name ¥ format DTUDS char * POEEINFE LTz,

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

Return value: New reference. Part of the Stable ABIL. FEUXH LAJHEZ: Python 4 7Y =27 b callable
ZRZEBAED PyObject* 1L ¥ IO L %3, SIBINIAREIC NULL H3D WAl ZBAED 5 X
2 LTHZET,

B L7260 LoEREZIRL, KML600 22X L NULL 28U $7,
ZAUIRD Python DR & [FAFTF: callable(argl, arg2, ...) o

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

Return value: New reference. Part of the Stable ABL. Python #7227 b 0obj DX Y v REMUIHL
T3, XY v F4IE Python XFFIA TV =7 b name THEZF T, AIEEBED PyObject* 5l & i
MO XNE T, 5IHFNIEKEIC NULL 3OWEAZBED S X2 LTEXE T,

N L7 6O L ORRZR L, KR Lo ZEH L NULL 2B L £9,

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.
RN L7 HRFOH L ORERZIR L. KL 2605 25X L NULL 28 L %3,
Added in version 3.9.

PyObject *Py0Object_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 LosEREIRL, KBLZ600 22X L NULL Z2:8RL$7,
Added in version 3.9.

PyObject *Py0bject_Vectorcall (PyObject *callable, PyObject *const *args, size_ t nargsf, PyObject

*kwnames)
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Part of the Stable ABI since version 3.12. Call a callable Python object callable. The arguments
are the same as for vectorcallfunc. If callable supports vectorcall, this directly calls the vectorcall

function stored in callable.

RN L7z R L DFERZIE L, KL= 605 2k U NULL 23R L £3,
Added in version 3.9.
PyObject *Py0bject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*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.
Added in version 3.9.
PyObject *PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size t nargsf, PyObject
*kwnames)

Part of the Stable ABI since version 3.12. 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 ().

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

object with the full args vector as arguments.
AL PO L OfERZIE L. KL ofA 2k L NULL 28 L %5,

Added in version 3.9.

7.2.4 Call Support API

int PyCallable_Check ( PyObject *o0)
Part of the Stable ABL. 7Y =27 b o U H LATREA 7V = 7 b S 0#RNET, A7V =7 b3
O LATRETH S L ZIZ 1 ZIRL, ZOTRVE EFITF 0 2R LE T, ZOBBIFOH LIZFEITRIIL
9,
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7.3 HEE O )L (number protocol)

int PyNumber_Check (PyObject *o)
Part of the Stable ABL. 7Y =27 & o 2fEEI v b a LB L TWBIEAIC 1 ZBL, 25 TRV
LEWIIMBERLET, ZOBBRFOH LIZEICEIIL T,

N—=Tay 38 TLEH: o DA VT v 7 RABE o755, 1 ZIRLET,

PyObject *PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL JII3 5 & ol & 02 ZIMELHEREZRL, &
¥ %Y NULL 23 BL %3, Python ®R o1 + 02 ¥R T,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. l{I13 2% ol 725 02 ZWE LR ERL,
K 2 ¥ NULL 2B L £3, Python ®R o1 - 02 EIL T,

PyObject *PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL JII3 5 ¥ ol & 02 ZRELHEREZRL, &
E 2 NULL 2IBL £F, Python ®R o1 * 02 ¥R T,

PyObject *PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABI since version 3.7. 133 ¥ ol ¥ 02 %1753
BLUERZRL, KT 5 NULL iR L £3, Python D o1 @ 02 XA LTI,
Added in version 3.5.

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABI. Return the floor of o1 divided by 02, or NULL

on failure. This is the equivalent of the Python expression o1 // o02.

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL M5 % &, B#ENR 0ol @ 02 12 &K 5REME
WA % 2272348 (reasonable approximation) ZiE L. KHBF % ¥ NULL ZiRL %3, ®TOFEH%E 2
ZHBE UTRES 2 03 A[iER o, ZEOEFEH/NEEEZ 7 E” LrRBTEEEA, 2Ok
B, EDESALUCRD £5, ZOBBICZO0EBEZE LM, FE/NUSDEZERT ZenH D 5,
Python @3l o1 / 02 X[ LTT,

PyObject *PyNumber_Remainder (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABL. JII T2 ¥ 01 % 02 THRELZFEREERL, &
B(§ % NULL #i5RL ¥ F, Python DR ol % 02 LR LTI,
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PyObject *PyNumber_Divmod ( PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABI. flAAABIE divmod () #BM L TL12& W, &
W3 % NULL 23R L 3, Python D3 divmod (o1, 02) ¥R LTI,

PyObject *PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. Part of the Stable ABI. f#lAAARE pow() S L TL 23 W, K}
5% NULL #3iBL £73, Python O3 pow(ol, 02, 03) XU TT, 08 134 7> a>TT, 03 B
XHW D, Py None B ANTL X W (03 I NULL 2T L, RIERXEY 77 2A%5|ERITZ
EDHY ET),

PyObject *PyNumber_Negative (PyObject *o0)
Return value: New reference. Part of the Stable ABL. ;i1 3 % ¥ o D ERImZIRL, KWT S
NULL #3iRL %3, Python O -0 ¥R LT,

PyObject *PyNumber_Positive (PyObject *o0)
Return value: New reference. Part of the Stable ABL. {135 ¥ o ZIRL. KT % & NULL ZiRL ¥
3, Python O +0 LR U TT,

PyObject *PyNumber_Absolute (PyObject *o0)
Return value: New reference. Part of the Stable ABL I3 2 & o DHtHEZER L. KT % & NULL
%R L ¥ 3, Python O abs(o) EE LTI,

PyObject *PyNumber_Invert (PyObject *o0)
Return value: New reference. Part of the Stable ABL. X152 ¥ o DE v +HfK#x (bitwise negation)
ZiRL., KT 52 NULL 2B L 3, Python O ~o X[H LTI,

PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABIL. B3 5 & ol % 02 123 ET 7 + LR EIR
L. K3 % & 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. fIIT 2 ¥ o1 % 02 2 HEY 7 + LIFEREIR
L. KT % & NULL #iBL £3, Python O3 o1 >> 02 XE LTI,

PyObject *PyNumber _And (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. fII 32 % ol ¥ 02 @ " ¥y B mERE
(bitwise and)” ZB L., KHMF % & NULL iR L $73, Python @ o1 & 02 LFIL T,

PyObject *PyNumber_Xor (PyObject *ol, PyObject *02)

Return value: New reference Part of the Stable ABL. {1325 % o1 & 02 ® " v b HEAHEATGHE
M (bitwise exclusive or)” ZiR L. KT % ¥ NULL ZRL %73, Python DX o1 ~ 02 ¥R U T,
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PyObject *PyNumber_0r (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABL M3 % ¥ ol & 02 ® ” v b HEAGHHEM
(bitwise or)” ZiR LK T % & NULL 23R L %9, Python DX ol | 02 &R LT,

PyObject *PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABL lII3 5 & ol & 02 ZIMELFEREZRL, &
B35 e NULL ZIBL E3, ol 2 in-place B % VK- 15 25A. in-place HEZITWEF, Python
DX ol += 02 EF LT,

PyObject *PyNumber _InPlaceSubtract (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABL. 31§ 2 & ol 705 02 ZIBE LR EIE L.
KT % NULL ZIRBL¥73, ol 2% in-place {HHEZ VK — +F 53548, in-place HEZITWE T, Python
DX ol -= 02 EF LTI,

PyObject *PyNumber_InPlaceMultiply(PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABL fII3 5 ¥ ol & 02 ZRELHEREZRL, &
B35 e NULL ZIBLE3, ol 2 in-place HE %X VK- 15 25A. in-place HEZITWE S, Python
DX ol *= 02 LF LT,

PyObject *PyNumber _InPlaceMatrixMultiply (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABI since version 3.7. 1T 3 ¥ ol & 02 %1755
BLEEREZRL, KKT 2L NULL 2R L E3, ol 2% in-place {EHE %V K— b T35, in-place JHE
ZITWE T, Python DX ol 0= 02 XL TT,

Added in version 3.5.

PyObject *PyNumber _InPlaceFloorDivide (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABL. {313 % & o1 % 02 THRELUIETHEEIRL.
KT % NULL 23R LU ¥73, ol 2% in-place {EHEZ VK — +F 353548, in-place HHEZITWE T, Python
DX o1 //= 02 LT,

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABL. B3 2 ¥, M 0l @ 02 12 & ZBRE(HEIC
X5 % %Y 725018 (reasonable approximation) iR L., K3 % & NULL #iRL¥F, 2TOFEKT 2 %
R e UTREBLS 2 03 A[RE R 720, EORE/NMNREIZ 7 A UE” LOARIRTETEA, TD%D,
ROEDELICZD £F, ZOBBICZO0BBZE LR FE/MNEOEZESTZenHD £3, of
B in-place HEZVR— b T 35E, in-place HEZITWVWE T, Python DL ol /= 02 LRI T,

PyObject *PyNumber _InPlaceRemainder (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABL W13 % & ol % 02 THRELLFREZRL., , %
T 2L NULL 23R L EF, ol 2 in-place BV K— b T 255, in-place #HEZITWVWEF, Python
DX ol %= 02 EF UL T,
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PyObject *PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)

Return value: New reference. Part of the Stable ABIL. #lAAABIE pow() 2SR L TL XV, K
T5& NULL #iIBRL 5, ol 2% in-place HEZVR— b T 255G, in-place HEZITVWE T, DO
¥ 03 B Py_None D& Python X ol *x= 02 MU T. ZHHNDHEIX powlol, 02, 03) D
in-place fRCTF, 08 ZIMHZ /025, Py_None Z ANTLZE W (03 12 NULL 2T &, RIERXE
V7 7R EE|ERITIENHDET),

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABL. fH13 2 & o1 % 02 7P EY 7 b LIFERE
BL, KRBT 5L NULL 23R UL ¥ T, ol 25 in-place HEZ VKR — T 35A, in-place HEZITWVE T,
Python @ o1 <<= 02 EF LT3,

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABL 132 & o1 % 02 23 AT 7 b LIFER%E
BL, KRBT 2L NULL 2B L E 3, ol 2% in-place HE %P R— T 3855, in-place HEEITWE T,
Python @ ol >>= 02 X[ LT,

PyObject *PyNumber _InPlaceAnd (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABL. K135 % ol & 02 @ 7 ¥ v b HEAGHERE
(bitwise and)” ZiR L., KF 2 L NULL ZiRL %7, ol 2 in-place HEZVR— b T 2858, in-place
?ﬁﬁ%ﬁhi?‘o Python OX ol &= 02 2R LTI,

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL 332 % 01 £ 02 ® " ¥ v :HEAHMIYGHE
M1 (bitwise exclusive or)” ZiR L., KT % & NULL 2R L %73, ol »° in-place HAZ I R— T 2545
A, in-place HEZITWE S, Python DX o1l "= 02 XU T,

PyObject *PyNumber _InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. B3 % ¥ ol & 02 @ 7 ¥ v b HEAGHHEM
(bitwise or)” ZIR LK ST 2 & NULL ZIRL %9, ol 2% in-place {HEZ Y R— b T 255G, in-place &
BHERITWET, Python DX ol |= 02 EFALTT,

PyObject *PyNumber_Long (PyObject *o0)

Return value: New reference. Part of the Stable ABL B3 % & o ZEEBICEHL2dD%IR L., K
3 5¢ NULL 23R L %9, Python R int(o) [EUTT,

PyObject *PyNumber_Float (PyObject *o0)

Return value: New reference. Part of the Stable ABL. I3 2 & o ZEFE/NSEICER LD D%
BL. RF 2L NULL 238 L %3, Python O float(o) ERIUTT,

PyObject *PyNumber_Index (PyObject *o0)

Return value: New reference. Part of the Stable ABI. o % Python @ int BIZEHL, BHL=HZD
f K S35 3%
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N—a v 3.10 TEHE: FERIXFICHER int BC3, DANE. BRI int O T 752D VARV
ZADZebDHHFELR,

PyObject *PyNumber_ToBase (PyObject *n, int base)

Return value: New reference. Part of the Stable ABL. base AW X NI2BE n 2 XFH e L TR
LEd. base BB 2, 8, 10 £721% 16 DWFALTRIFIULR D 8 A, BB 2, 8. 16 IOWT, K
SNBFHN ORI ER~—F— '0b' | '00' FhlF '0x' B, ZhThMNEGEINET, bL n
Python @ int BT FAUX, £3 PyNumber Index() TEEINE T,

Py_ ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Part of the Stable ABI. o ZEE ¥y U THIRATREZ o 1258, Py_ssize_t BUDEICEWIL TGRLUE T,
MEOH UK L6, fistostiEh, -1 RSN E T,

H L o Python @ int IZEMITE=DIT, Py_ssize_t ~NDEHLD OverflowError 12K 25EE. exc
glﬁf(fﬁé?ﬂtﬁ” (#i#!3 IndexError »» OverflowError) DI ZEH L £, & L. exc #% NULL 7%

BN Y 7 AT, EAOYEIE PY_SSIZE_T_MIN . IEQ¥EIX PY_SSIZE_T_MAX ¥R
SNET,

int PyIndex_Check (PyObject *o0)

Part of the Stable ABI since version 3.8. o 34 ¥ 7 v 7 AR TH 354 (tp_as_number HIEARD
nb_index ARy FHMHE S TWBHE) I 1 ZIRL, Z5TRWVWEEIC 0 ZIRLET, ZOMBIIHEIC
BIILE T,

7.4 >—/r> 2870k 10JL (sequence protocol)

int PySequence_Check (PyObject *o0)

Part of the Stable ABI. Return 1 if the object provides the sequence protocol, and 0 otherwise. Note
that it returns 1 for Python classes with a __getitem__() method, unless they are dict subclasses,
since in general it is impossible to determine what type of keys the class supports. This function

always succeeds.

Py ssize_ t PySequence_Size (PyObject *o0)

Py ssize_t PySequence_Length (PyObject *o)
Part of the Stable ABL. 1322 =7 YR o HDA TV 27 FOEERL, KT 2L -1 iR
3, Z4UE. Python @3 len(o) ERILIZRD 73,

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABIL. l{313 % & ol & 02 Dl (concatenation) %
BLU, KF 2L NULL 23R L £F, Python ®R o1 + 02 2R TT,
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PyObject *PySequence_Repeat (PyObject *o, Py _ ssize_t count)

Return value: New reference. Part of the Stable ABL. {13247 227 bt 0o @ count BIFEDIRL
ZiRL., KT 5 NULL %#i1BL ¥£3, Python @3 o * count LR LTI,

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABL. {132 & ol & 02 ®DiE#ff (concatenation) %
BU. KRBT 2L NULL 23R L ¥ 3, ol 2% in-place HEZ VKR — T 25A, in-place HEZITWE T,
Python @ ol += 02 X[E LT,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py ssize ¢ count)
Return value: New reference. Part of the Stable ABL. lMI 52247322 F o D count HIFEHIRL
ZIRL, KT 5L NULL 23R L E T, o D in-place HEZ Y R— T 255, in-place HEZITVWE T,
Python @3 o *= count X[ LT3,

PyObject *PySequence_GetItem(PyObject *o, Py ssize 1 1)
Return value: New reference. Part of the Stable ABL. {3152 o @ i HFEHDOERZIRL, KWT 3
¥ NULL %R L %%, Python ®R o[i] ¥R LT,

PyObject *PySequence_GetSlice (PyObject *o, Py _ssize_t il, Py_ ssize_t i2)
Return value: New reference. Part of the Stable ABL. 32 & o @ il 05 i2 FTOEDRT L R
ZIRL. KF % NULL 2R L $7, Python @ o[i1:i2] X RIL T,

int PySequence_SetItem(PyObject *o, Py_ssize_t i, PyObject *v)

Part of the Stable ABL. o @ { HHOERIZ v ZRALE T, kT2, fIstzEHL -1 ZRLET;
Mg 58 0 RiBLET, 24Uk Python DX ol[i] = v ERIUTY, ZOBEIE v NDBR%E BAHE
hxEtA

v A NULL DFERXZOBEEDSHIRINETH, ZOEAEZIEHERTH D, Pyobject_Deldttr() %>
DWEELWNWTT,

int PySequence_DelItem(PyObject *o, Py ssize t 1)
Part of the Stable ABL. 0 @ { ZHOBEZRYHIFRLET, KMT 2L -1 2RL T, Python DX del
o[i]l EFLTY,

int PySequence_SetSlice(PyObject *o, Py ssize til, Py ssize_t i2, PyObject *v)
Part of the Stable ABI. o @ il 205 i2 FTOMDAT A4 21Z v ERALF T, Python DX ol[il:i2]
=V }:IEJDVG‘?Q

int PySequence_DelSlice(PyObject *o, Py ssize_t il, Py _ssize t i2)

Part of the Stable ABL. =7 Y XA 7T 27 0o D il 05 i2 FTORDR T 4 ZZHIBRL £, KK
T5r -1 ZKEL%J, Python DX del o[il:i2] X[ LTI,
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Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)

Part of the Stable ABIL. 0 1281} % value DHBIEE. F72DB olkey]l == value ¥ 725 key DEE %
BLET, KT 2L -1 ZRLE T, Python DR o.count (value) X [H LTI,

int PySequence_Contains (PyObject *o, PyObject *value)
Part of the Stable ABL. 0 12 value DA > TWADHEL EF, 0o DD 2 EHED value i (equal)

o1 BIRL, ZALSOBEICIZ 0 ZIBLE T, =7 —PHETSL -1 ZIRL T, Python R
value in o ¥R T,

Py_ssize_t PySequence_Index(PyObject *o, PyObject *value)

Part of the Stable ABL. o[i] == value ERAIBRHYNCRAODN oA VT IR i ZIRLET, 725
£F55r -1 ZRBLEF, Python DR o.index(value) LTI,

PyObject *PySequence_List (PyObject *o)
Return value: New reference. Part of the Stable ABI. > —7 Y ZXb LIWEA4 7771 o LRILANE%:R

FOVAMA 727 b BRLE T, RBLZS NULL ZIRLET, BENZ VA MNIFHLLESBN-Z L
PRAEXNTVET, 2 Python OR 1list(o) R TY,

PyObject *PySequence_Tuple (PyObject *0)
Return value: New reference. Part of the Stable ABI. =47 Y 2B 5 WA 7771V TH5 o E[FL
WEEROXTINATY =27 M 2IBLET, KL S NULL 2IBLE T, o DX TVDBE. Hiic kB
ZIRLET, LSOOG E. BUIRNEP A 072X TN Z2HEL TGRL %3, Python O tuple(o) &
F%T3,

PyObject *PySequence_Fast (PyObject *o, const char *m)

Return wvalue: New reference. Part of the Stable ABIL. ¥ — 7 Y A E%REA T 771D o %
PySequence_Fast*x 7 7 I VOB THHTEZ A7 227 P e LTRLET, A7V MBS —
TURATHYA T I ITNATHRVEEEF X vt —Y m ZFD, TypeError £ L 3, KM L7 5 NULL
ZIRL £,

PySequence_Fast* 7 7 I U DREIE. o 2% PyTupleObject £7z1% PyListObject EREL. 0 DT —
BT 4 —NVRCHEET 72 AT 57D, ZDL5HMNTLRATHET,

CPython ®OFEETIE, DL o B =7 U AR TV THNE, 0 ZDDDEIRLET,

Py_ssize_t PySequence_Fast_GET_SIZE(PyObject *o0)

o 3 NULL T7 <. PySequence_Fast() DRL7xATI 7 bV THIUIREL T, 0 DRI ZIRLET, o
DY A RXZ PySequence_Size() ZM-UH L THIE SN F T, PySequence_Fast_GET_SIZE() DFihH
0ZVAIPEINTH 2 RELTUHT 5720, XD@EHETT,

PyObject *PySequence_Fast_GET_ITEM(PyObject *o, Py ssize t 1)

Return value: Borrowed reference. o %3 NULL T/ <. PySequence_Fast() BRL7zA 7Y =7 +TH
D, DD i DA YT 7 ADHFANICH 2 LREL T, 0o D i FHOERZIKELE T,
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PyObject **PySequence_Fast_ITEMS (PyObject *o)
PyObject R4 Y XDBERIZHZ T LA ZRLET, ZOBEETIE. ol PySequence_Fast () DiRL7zA
7227 FTHD, NULL TRVWHDEREL TVWET,

VAFDOY A ZXPEHEEINZ L& X B BHERPEROEY| ZHEES 200 LARVWI EIFEELT
BBV, 2O, =T YADEERFELRVAYTXF AN TOABRICHZRA X E[HoTLE
W,

PyObject *PySequence_ITEM(PyObject *o, Py ssize t 1)

Return wvalue: New reference. o @ i IFHOERERZIRL, KHFT 5 & NULL 2R L ¥ 73,
PySequence_GetItem() DEHIRTH . PySequence_Check() T o BEZIRT Y 5 5 DAL,
HOWATFOHFBELITOEEA,

7.5 vy 7870k 3JL (mapping protocol)

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

int PyMapping_Check (PyObject *o)
Part of the Stable ABI. Return 1 if the object provides the mapping protocol or supports slicing, and
0 otherwise. Note that it returns 1 for Python classes with a __getitem__() method, since in general
it is impossible to determine what type of keys the class supports. This function always succeeds.

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
Part of the Stable ABL. 13247227 b o HOXF—DEZIRL, KT -1 ZIRLES, Z
I, Python O len(o) ERILIZRD F3,

PyObject *PyMapping_GetItemString(PyObject *o, const char *key)
Return value: New reference. Part of the Stable ABI. This is the same as PyObject_GetItem(), but
key is specified as a const char* UTF-8 encoded bytes string, rather than a PyObject*.

int PyMapping_SetItemString(PyObject *o, const char *key, PyObject *v)
Part of the Stable ABI. This is the same as PyObject_SetItem(), but key is specified as a const
char*x UTF-8 encoded bytes string, rather than a PyObjectx*.

int PyMapping_DelItem(PyObject *o, PyObject *key)

This is an alias of PyObject_DelItem().

int PyMapping_DelItemString(PyObject *o, const char *key)

This is the same as PyObject_DelItem(), but key is specified as a const char* UTF-8 encoded bytes
string, rather than a PyObjectx.
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int PyMapping_HasKey (PyObject *o, PyObject *key)

Part of the Stable ABL. v FBIA 7Y = 7 v 3% — key 2FFOHEAIC 1 BIR L, £ THRVWE ZIZX 0
ZIRLUET, Z4ud, Python D key in o HEMTT, Z DBIEFEH LIFEIWTHINIL £5,

AMR: Exceptions which occur when this calls __getitem__() method are silently ignored. For proper

error handling, use PyObject_GetItem() instead.

int PyMapping_HasKeyString(PyObject *o, const char *key)

Part of the Stable ABI. This is the same as PyMapping_HasKey (), but key is specified as a const
char* UTF-8 encoded bytes string, rather than a Py0bjectx.

AMR: Exceptions that occur when this calls __getitem__() method or while creating the temporary

str object are silently ignored. For proper error handling, use PyMapping_GetItemString () instead.

PyObject *PyMapping_Keys (PyObject *o)
Return value: New reference. Part of the Stable ABL. KT 2247 =227t 0 DF—057%2%10 R
FEERLUET, KIS NULL ZIRL %5,

A=Y a2y 37 TEE: METE BEEY R P LCBAIAEELTVELE,

PyObject *PyMapping_Values (PyObject *o)

Return value: New reference. Part of the Stable ABL. 1§22 479 =27 b o DENSHRB YU X b
ZRLET, KT 5L NULL ZIRL £9,

N—Pa ¥y 3.7 CEHE: DENX BBV R PBLARBETIVEZRLTWE L,

PyObject *PyMapping_Items (PyObject *o0)

Return value: New reference. Part of the Stable ABL. 12847z b 0 DEZEPSOKRD YR
FERL, BEREFF—LHORTHP AKX T NRoTWET, KT 5L NULL ZRLET,

N—U gy 3.7 CEHE: DENE. BEZYV A FB LA ZRTIAEERLTVWE L,

7.6 17L—%270kF21JL (iterator protocol)

ATV —=R%WSDDEEDOBEBIZ=>HD £3,

int PyIter_Check(PyObject *o)

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.
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int PyAIter_Check (PyObject *o0)
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.

Added in version 3.10.

PyObject *PyIter_Next (PyObject *o)

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
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 —RDRTERICO o TREUIHZTO N —T2ELE, COa—FRUTOXS1T221F$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().
Added in version 3.10.

PySendResult PyIter_Send(PyObject *iter, PyObject *arg, PyObject **presult)

Part of the Stable ABI since version 8.10. Sends the arg value into the iterator iter. Returns:

e PYGEN_RETURN if iterator returns. Return value is returned via presult.

. PYGEN £ elds. Yielded value i v Z
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e PYGEN_ERROR if iterator has raised and exception. presult is set to NULL.

Added in version 3.10.

7.7 N\ 7770k )L (buffer Protocol)

Python THIARHER WL DDA TP 227 NI, TEICH 2 X EVEH 721X buffer ND7 7 2 %ML F
T ZDXIRFATI s b2 LT, HlAIAAD bytes X bytearray . array.array D & 572\ < D DILR
A FoNE T, = FN—T 1 DT A 77 VITEHFLHELBERT O X 5 BRI EN OO, Zh B
DRIZERTHIEDVTEET,

ZNZNDRIZNEHE DY T 4 7 AZ2HBE T, BELREBRRXEIANY 77 b2 W05 HED
FEzHALET. W<OLDRETREMNT2a—21T5 ZLRKEENY 7717270 RAT 2 ¥R
nxEs,

Python & buffer protocol DIEAT C LNV DEHHAZREL 5, 207 v b 2/MZZo0MlEHAH D 3

o T HMTIE, HIHI, ZDA TP PO TEICHZ Ny 7 71T 2 HREZRETE 2 "buffer A
YR=T 2= R BIIAR—PTRHIENTELT, ZOAYR—T2—RF Ny T 74Tz ME
EE (buffer object structure) DEITHHAL 3

e MHTZMTIZ. A7V 227 FPOTBIZH2ET —ZANDKRA Y XE2RLIZVL ORDOFEPHHATE LT
(Fz 21EX Y v FEIEO,

bytes % bytearray REDS Y INRF T =7 ME, WED Ny 77 =% A MIDENTRHL £3, A
ML DT B FIFAFTRET S, B RIE. array.array 23RS 2 BRI LF AL MEIZRZZ D HD 9,

buffer 1 ¥ % —7 2 —RADFHAEZFD—HZ, 77 ANATP 27 D write() XY v RTF: buffer £ > &% —
Tz —RAEBLT—HONS MIZRBETEZZEART IV 27 T 7 7 ANKEZADL I DB TEE T,
write() 1. ZO5HE LTHEEINLF 7P 27 PONTHERIN T 2HALLEMT 7 ADAZREL LE
I, readinto() DL RMD XY v FTIE, ZOFIMONEIIHT 2HZAAT 7L ADBMETT, buffer 4
VE=T =Rk, ATV VIBAZEMA, AR LERAANY 77 A\DT7 VLR BT T ENENLE D
HEET20ENT 2N TEZET,

buffer £ ¥ & —7 = —ZADFAEHICIE, HWREBZAFTI2 7 DNy 77 2B - ODHERDD T3
o IELWEIHT PyObject_GetBuffer() ZM-UHT;

o Pydrg ParseTuple() (£33 ZDRIBED VL D) & y* . wk 721 s* format codes DWTNrE LD
WO T,

EELD7 —RATdH, buffer WRBER K 1o 72RFIC PyBuffer Release() ZEMUHIRITIUIZ D FHA, Th
ZRLE. VYRV =D XS IkkARMEIC OB 2B/ N DH D $7,
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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

Part of the Stable ABI (including all members) since version 3.11.

void *buf

Ny 777 4=V EBRL TV IREHEDLELZIET R, VR, Ny 77252470227+
TEYEXEY 70y 7RO EDOMBIZD D X ET, HlZIE strides AL, ZOHEIIXEY T
2y Z7DOKREPD LNERA,

EE BAIOBE ZOEIZXEY Tuy ZOSLEHEEPIELET,

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() £721& PyBuffer_FillInfo() XX o TT v i —BMI%G Ny
77 THIRNBT —ATIE, TDT7 4 =V FIENULL TF, —RINS, 27 2AK=- 1 AT79 =22 MF
CONREMEALTERD $EA.

Py ssize_t len
product (shape) * itemsize, contiguous Fe# T, THEDXEV 7Ry 7ORIWXHED £T, JF

contiguous BCFITIX. contiguous RINZ I ¥ — I N=HE CHEMEN B OEX T,

((char *)buf) [0] 2*& ((char *)buf) [len-1] DHPAND 7 7t 2%, il (contiguity) % &
AES2Y 7 EA MR TSN/ Y 77 THLTOAHESNE T, ZLOHEI, ZDL57RY
2 T2 i PyBUF_SIMPLE ¥7-\&% PyBUF_WRITABLE T,

int readonly

Ny 77 DitAHLEHATH20RLET, D7 4 —)V RIiX PyBUF_WRITABLE 7 7 7" CiilffiT %
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£7,

Py ssize t itemsize
FE D7D byte Bt DY 4 X, struct.calcsize() #IE NULL @ format fHIZH L CTRENH L7
FREFEL TS,
BERHISN: IEBEE DS PyBUF_FORMAT 7 5 V% ET 2 I3 Ny 7 7 2 BR L 7HE. format
1 NULL ICRREXINFE T, LI L itemsize IO T +—< v M- EHEZERFLE T,

shape W1FIET 5854, product (shape) * itemsize == len OFXDF o, FIHEIX itemsize
% buffer ZHL7-DIHATEET,

PyBUF_SIMPLE % 7:1% PyBUF_WRITABLE THX L 7:#iR, shape 2 NULL THHIX, HEEIZ
itemsize B L T itemsize == 1 L RAIRITNIRD THA,

const char *format

BWE-ONDONEEIGET 5. struct TV 2 — VAR A LVED, NUL LTI, ZDEA Y ZD
fEA3 NULL 72 5, "B" (FFSELANA F) & LTHbOLE T,

D7 4 — & PyBUF_FORMAT 7 5 702 & » CHlflISh £ 3,

int ndim

The number of dimensions the memory represents as an n-dimensional array. If it is 0, buf points
to a single item representing a scalar. In this case, shape, strides and suboffsets MUST be

NULL. The maximum number of dimensions is given by PyBUF_MAX_NDIM.

Py_ssize_t *shape
AEY LD NRXTEHANDOE 2T, £ED ndim TH% Py_ssize_t DELFITT, shapel0] * ...
% shape[ndim-1] * itemsize |& len ¥ FEL L RIFNUIRD FXEA,

shape DfflX shape[n] >= 0 IZHIR X F T, shapeln] == 0 DEFEICFHCEREDILETT, il
1% complex arrays ZZIRLTLIEE W0,

shepe (JEAK) BLBFNERIAE D HIFFHAM LEH TS,
Py ssize_t *strides

BRICICBVTH LWHEERZ7DICRAF Yy 7T 254 FVUERT., EX ndim O Py_ssize_t ®
g8

A4 FEE, EROBHMEIEETEETS, FEDOESITIE. X774 NMI#EETWITEERNTT,
L2 LAAE L. strides[n] <= 0 D7 —RAZMEFT 22 e B TE24ENH D E5, FHliconT
& complex arrays ZZIRLUTLIEE W,

HEZHIZL 52T, ZOD strides ECFNEFHAH LEATT,
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Py ssize t *suboffsets
Py ssize_t BIDBHEZFFORE X ndim DHEIH, suboffsets[n] >= 0 DEHHIX. n FHDXITIZ
o TRIFSN TV AEIZAR A > X T, suboffset {HIZE R A ¥ X DB E MR L 72 RITMANA MR
ROV ERLTVE T, suboffset DEDPEDBDIZAEIEX. KA ¥ X OSBMBIII AT (Hke L7
XEY 70y JWNICEERBEIANWS) L WS Z il ET,

2T D suboffset EAKDHE (0% D BMBERIAE) ZHE. D7 4 —L FIZ NULL (F7 4L b
) THRINZRD TR A,

Z O DRLYIZERBLE Python Imaging Library (PIL) TEbHhTWE T, 20D X 5 REFS|ITHERICT
T AT BFHEICOVTESIZFHL Z & compler arrays SR LT ZE W,

HEEIZY o T, suboffsets BiidFiAH LEHTT,

void *internal

Ny 77 2@t T 2MDA T 2 7 M OINERNCHIA T 2 72D DET T, HlZIX, AN Z 