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I ®HIC

Python @7 7V 5 —>a>vr7/urI~<HA4 &7 2 —X (Application Programmer’s Interface, APT) &,
Python 4 ¥ &Z 7V R T 2EARLANALTDT7 7 ZAFESR C % C++ O Fu o< i #tLTunE g,
D APL3#E C++ 256 b2 AU LS ICHHATE 20 TTH, BRRFFEOHAIZT 57012 Python/C APT &
HOFONTVET, WARMCEZRZ2 Z2DOHMN S, Python/C API BSHWVWSLNE T, k. FEAERD ik
BREZ a—IL (extension module) . FT7%bH Python £ ¥ &7V Z&iiiks 2 C THEINLEY 2 — %5k
T3, WO HMNTT, HBUX. KO KHEAR Y 7V 7 —2 2 VAT Python 2#KEE (component) ¥ L TH
MAT2L0W5HWTY; 2727 =y 27i&k —BINCIEZT 7V 7 —2 a3 O Python ODIAAL (embedding)
RN E T,

Y

JREY 2 =V OERZIEEN D2 DT VW IrE 2T, ” F5[#F (cookbook)” &7 Fu—FTH % FEH
TEET, FE2HAEEITHIMELTLNEY A WL O0Hh xS, —hH, o7 TV r—>arAD
Python OHiAAIL, Python 23 TE T LRV HTONTEE LD, IHIREY 2 —LOIERICEENR S
LR fET T,

%< @ API B¥&. Python OIDIAARTH 2 DILIRTH 2 0ICEH S FTHRILE FT; i3V A, Python ZH#H®
AATVBIEEAEDT Y r—>a it FARICBEOIREY 2 — VBT 2 0EPE T 2 2L IR 5T
L& 5556, Python ZERICT 7V r— a VITHDAATAHBENHIREY 2 —LOEFEEZFIFHLLR-TEH
KDFENEZLEBVET,

1.1 J—7+a > J8B%

CPython IZ&®» % C a—FEEFVTWVWAHEE, PEP 7 Oh 4 K4 v e EH#IciEbRiIIUT B EFEA
TDOHARFA4 0, a> Y Ea— bARO Python DN— g VICBRESEHINET, HHFDOH — Fot—
TA4—DEY 2=V T, FREWVOH Python IZa> b a— 155030 TRIFNUI. ZOBEE IS &
Z3HD FEEA


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

Python/C API %f#i 5 7= a8, B ABIUS I/ 002 TOEREA V70— FT 5. IFOfT:

#define PY_SSIZE_T_CLEAN
#include <Python.h>

Y —A3—RIZEBR L FET, ZOITEERT % & A Y X <stdio.h>, <string.h>, <errno.h>, <limits.
h>, <assert.h>, <stdlib.h> % (FIHTZHL) 1 ¥ 7 L—FL X9,

F: Python &, YRT AR Ko TIEEANY XOEBERICHET L2587 Fub vy HEREIT-o-TVWBED
T, Python.h ZW\WIFNDEFHEAY XX D HHENICA V7 —F BRIEED FHA

Python.h %4 > Z/)L— K3 BHIC, HIZ PY_SSIZE_T_CLEAN %/EHKT 2 Z e BRI NE T, 2O~/ v
FUZDONWTII FIBDEREEDHEE 22 L TS,

Pythonh CEBENTVS, 2—FhbRA 3LHRT (Pythonh 234 ¥ 27 b— F LTV B A v £ 02
R = F ) i, BT Py £7203 _Py MM E$£3F, _Py THE 524013 Python EETHEMHEHT 2%
DDELATT, IEIREY 2 — LOEFEE > TE R D TR A, BERD X AN ICETFHEADEEXTINEH D %
Ao

AR: APl a2 —HF13, Py ®° Py THE2H4HIZERET 23— F2EMNICENTERD FEA, BrHa—F
PHONERELZEZD, FHED Python DAN—Y a Y TRICAFIBEREIN T, 2—FDEW=Za— FOal#f
MWzfs < F5ARMERD D 5,

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

lation directory specified to the installer.

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

specific headers from exec_prefix.

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

C++.

4 £ 1E LI
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1.3 Efla~o0O

Python O~y X —7 7 A JVIZEER R~ 7 a0 OPERINTOVET, LD~ nik, Zhdiciioe
25 (BlZIE. Py_RETURN_NONE) DEL WCEBRNBH D ET, LD — Bk EbArE2 T 2o~ rnidzhs
DAY X =T 7 A VIERSINTOVET, LEL. TITERIIEINTVS LIFRD FEA,

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

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

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

in release mode.

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

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

caller, Py_FatalError() can be used.
N—a ¥ 3.7 TBE.

Py_ABS(x)
x OMIHMEZIR L £,

N—ar 3.3 TEM.

Py_MIN(z, y)
x &y OR/MEZIRL 3,

N—3 g v 3.3 TEM.

Py_MAX(z, )
x &y ORAMEZERLET,

N— g v 3.3 TEM.

Py_STRINGIFY(x)
x % C XFHNEHLE T, flz12, Py_STRINGIFY(123) & "123" #KEL 3,

N— g v 3.4 TEM.

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

1.3. ERlx<o0O 5
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N—a v 3.6 Tl

Py_CHARMASK(C)
BIRESCE A, [-128, 127) 53 W% [0, 255] ORFIOEMTRFAUIR D A, ZOTr HIE BELL
NEFEZCF¥y ALz BRLET,

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

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

func(int a, int Py_UNUSED(b)) { return a; }.
N— g v 3.4 TEM.

Py_DEPRECATED (version)

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

VN7 =57 0 N /MG

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

N—=ar 3.8 TEHE: MSVC K- rhEMEINE LT,

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

the value will be empty.

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

VN> 8=57a N /MG

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

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

PyDoc_STR(str)

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

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

6 E1EIILDHIC


https://www.python.org/dev/peps/pep-0007
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VN7 i=E7 0 N /MG

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

};

1.4 T2z k. BEIUERAVV

Python/C API Bd#d. PyObjectx T —oO L D5 R EZ2Hb %5, ZoRE, 2D Python + 7
Yz MeRBT ZFEH (opaque) BT —XBEANDKRA ¥ X T, Python FiBld. £TD Python A7 =
7 MEIFEAEDRR (B XA, RAa—THH| (scope rule), FIEIEL) TRV E T, IFLAEET
@ Python A 7Y =2 hMdk —7 (heap) LICEDIPNET: ZDX®, PyObject BDA 7Y =7 MI. BERELRE
(automatic) & UTHHEHAVELIE (static) L LTHEFTEEVA, Pylbjects RIDKA VR EMDAESZTTEE
T, ME—DfIAE, AT 27 bTT; WA TV 27 MEIXE VRN (deallocate) LTIERSRVWDT, @#HEIX
EFIIECIR D PyTypelbject A 7Y =7 MIZL T,

2T Python 7Y =27 MZld (Python BEHT T 5) B (type) L ZWA T >+ (reference count) H3d D %
o 24T PO, ZOXTI 7 WAL OBBOK T 27 v (BRI, VA M, Z-YE
TR, &Y ZOMZBEICOVTIE types THIALTVWET) ZIREL FT. LLHLNTVWBREIZTOWTIE,
BARIZUPFELT, 2547227 PBRZORDPE S p#ARLET; Hl 21X, PyList_Check(a) &, a T
RENIATY =7 23 Python YR MDD L & (hOoZD e ZICRD) BEZRLE TS,

1.41 BRAV >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
in turn, if there are no more references to them, and so on. (There’s an obvious problem with objects that

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

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

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

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

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

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

of the call.

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

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

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

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

BRBAT Y ~OFH

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

transferred, the caller is said to borrow the reference. Nothing needs to be done for a borrowed reference.
W, HLBBIFIH LT, 25473 =227 PAOZREZFOH SN2 BEICETEICIE. —oonRet: B
FTT 2 ANDOBRE BAED (steal) J/FEL. T TRVWEENHD £, BREZED &, BHESRKE
ELzZ, ZROMEEDZOBBICKR o7 REL. BIBOIFH LITICEMAMEL LR enwS 2t
T,

ZREBAMBBEIIFZEAEDD FRA; ISt LTELHSAT WS DIE. PyList_SetItem() ¥

(=]

£ 1E LI
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PyTuple_SetItem() T, INHWEY =7 Y RARKANZERIINT 2SR BAMD T (LHr L, BEREOA
DX TNRY X DSRIIEAD EEA!), ZHHDE. VR M I VOHIHIER AT
V7 b EANTOLBORENLRFEEZ A2 LT T30, ZREBAMS X5 CHKFFEINTVET; filx
E. (1, 2, "three") LWHIXTINVEEMT 23— FEMUTOXSIRDET (L) DR ITHMNLED Z L I3s
NTBEET; boL SVEEHELHRTRLED):

PyObject *t;

t = PyTuple_New(3);

PyTuple_SetItem(t, O, PyLong_FromLong(iL));
PyTuple_SetItem(t, 1, PyLong_FromLong(2L));
PyTuple_SetItem(t, 2, PyUnicode_FromString("three"));

Z ZC. PyLong_FromLong () 3HLWBHRZIR L. F<IC PyTuple_SetItem() KHENF T, ZRIPE TN
7B ZDOATY =7 AL WEEER. SRECEECR IO $RIC. Py INCREF() ZRHLTH 55—
DEWEIIT L TS0,

HRAIZ, PyTuple_SetItem() WE X T NIfEE Y T 270D W—D HFIETT; X T NVIEEERRER T — X
Bl DT, PySequence_SetItem() X PyObject_SetItem() %> & LOBIEIIERINTLEVE T, HS
TRILVDEEANTWL DB DS, PyTuple_SetItem() 72T LEX EH Ao

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

L2 LEBRICIE, 27000 2 M ZERL TEZ AN BRI, LD LI BRARIIFEACHEOERTA, KDL
MDD 288, Py BuildValue() DSHH IFL AL DEBERA T 27 27 +—~< v FXFH| format string
DIFEIWCEINT C OfEPSAERTEET, Al Lo fMEoa—-Fr7ry 73 UTFOXSCEERZS
NEF (L5—F x v 21 bRELTVET):

PyObject *tuple, *list;

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

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

sequence) to a given item:

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

Py_ssize_t i, n;

n = PyObject_Length(target);

(KDR=D12%i )

14, #TTxU b BEIUEBRBAIVH 9
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(FIDR=I 5 DfEE)

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

return -1;

}

Py_DECREF (index) ;
¥
return O;

BIBDORDEDGEICE. RNEPLEZD £5, FLAYDBBICO VTR, ZRZELTH ZOSRITHT
LITEMENZEDZ ZENRN—FT, 247227 MIWT22EIRT L5 220K, ZRICHT S
FIAHEZFCH LANCS 2 £ 5, BHEMHETT: 2B, BRI A 7Y =27 MEZDHT (on the fly)
EREND T, O LAIPE2Z2RIZER S NA 7Y 27 MIT 2HE—DZ IR 2056 TT, ito T,
PyObject_GetItem() X PySequence_GetItem() DX 51T, A 7Y =7 MIHT 23S % K5 ILHDBEEII.
WICH LB 2RL £ (MOH LAIDZROME#EICZD £5),

BELZDOIZ. BRI SROMAEEZRH T2 20, COBRBERUIH T 2 Ls, RSz
TY — BT SE LED S8#D (BB E e LTHE LA 7Y 27 o) i3 COMEICIIEGRHD FEA!
o T, PyList_GetItem() Zffio TV A FPANDERZGLHEIIE. ZROMAEZEICIIRD LA — 25, FL
HRKZF LTV R I25 PySequence_GetItem() (KIHFH OB FRLIIEELE D 7)) 2o TR H
T, BENLA T 27 MIRT2BREHBET,

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

long

sum_list(PyObject *list)

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

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

KDR=12%E <)

10 £ 1E LI
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(FIDR=I 5 DfEE)

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

total += value;

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

fiz®d Python/C APT IZEBWTEERKH ZHFHOT = XBIPNLO0H D £7; 1FL A YT int, long, double,
BLU charx bWolz, B3 COF—XETT, /2, Y a— A TRBLTWAEEEFZET 2BICHVWS
NDENRT =T, FHL ATV 27 MBI 27— 2@tridid L b, ERERBOMETR LD T 57
DIHEER WL DD ffio TVWE T, ZAHDANIONTIE, Z0RIZMH S L  HICHHLTOEET,

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

1.5 FIs

Python v 27 =<3, RED L7 —UHAKREL & Z720F LoBIA 25 BEEH D T8 A; WL kh - 7201
HUE. WHEHOFH LHAL ZOF RS LAL EWozBRIZ. My FLRXLOA4 Y27 XE % THENIER
BLET, A VEXTVREEZ. ARy 7 ML —ARNy 7 ELBTHNEZZ—FITHRELEF,

EIAM, CTurIi<wogE. L5 —F =y ZI3EICHRINITORIZED £ A, Python/C API O£ TO
BIRGE. BERD F & 2 X > M CHIREICRRAD 2 WIR D BN 2 AT 2 AlREME DS D D £, —RIUAFEE LT, 5
BRI S0 s —I1EBT 5 &, BBIIHINZREL T, BBNICBT 22 ROMAMEZ 2 THEL, T7—
fE (error indicator) ZIRL ¥ 3, FFa Xy MIEIOATRVES., 2O 7 —(HIBEBORE D EORIZ X 5T,
NULL 2 -1 OEE LR ET, WS O DHEMTIE T - VRTE/BEZRL, MBIz —%2RLET, EDDHT
DEOBBTIIAMER T 7 — 2 R E R oD HDVEFVWRREDEZIEL/2D T 2D T, PyErr_Occurred()
THRINCZ 7 =T A M 27O RER DD 3, ZHLDBIIHIFICH/RINIC FF 2 X MEEh x5,

BISHRF DIRFENEH (exception state) &, AL v FEANCHE S MR (per-thread storage) N THEI E A
F9 (ZOREEBIZ. ALy REFEDRVWT 7Y —2 a2yl a— LR BEEBEFRILTY), —2D2R
Ly FIZZo0REBO S 50 BISDBIEAE LU, ERFELTOWRWA, 2 D F5, B PyErr_Occurred ()
25 e, ZOREZRHANLNTT: ZORBIIBIINDFE L BITZZ 0NV A 72 = 7 M ITHS 2B
(borrowed reference) ZiE L. #95 TRWVE Z2iE NULL 2R L ¥ 3, BISMREBLRET 2BBIEIBEZ<IHD E
9. PyErr_SetString() b o b XLALNTVWS (B Ho bWHMED ) BISNZERE T 2 72D DR
T, PyErr_Clear () \ZHIFMREETERZH LK 2 BT,

TRZHIGVREFHRZ. 3 204 7Y =7 b FIHDE, FINOE, ZLTEFL—ANy 7 HERDET (XD
F7Y =2 bd NULL ZIRDEET), 245 DEHRIE. Python O sys.exc_info() DGR AU EKEZFFS &
35 23wz, C & Python OFMREERITESFECTIED D £¥A: Python I8 24154472 = 7 M.
Python @ try ... except X CHRIOME LA 7Y =7 b 2ERT—TF. C L-ULOFIMREBEIRIFERL ST 2 DI,
EXNFIIMERE sys.exc_info() ZDMUCHELXT 2 X 5HDEHS 5 Python DA ba—FRA XY 2D
A4 N—TIEHET 2 £ T, HINPBEBROBTRIEL SO TWLIHZETTY,

Python 1.5 2251, Python THE2h/za— K2 ofWMNREEHRIC T 7 X 524K LT, #RREATHWTR
Ly Fe—7R%A%IE sys.exc_info) IZHRo> TWADTHERELTLZEW, ZDOREIE Python o — FDELT
ENTVEIRL Y FIZBIAHMREFREZELET, 2. 2056 OFIMIRERERICN T 27 7 XFEIZ. W
T HEMKOT (semantics) DAEE SN, H2EBHSN 2R T 2 . ZOBEBEFEITLTWE ALy FOH
FLREEME SR 2 R LT, MEOH LMIOBISNKEEEIRZ HERF 2 X512 kL, ZOZEHEIZK - T, WEZS 2
RZ 2B BER > T304 FEEZTZ 2Tl RIS, FISME - FTISBETW AT R
WELTVWET; £/, PL—ARNY IZHDRAR Y Z7 7L —ATBHEINTVWEI ATV 227 PA LR UIETREIZ
FHmEKLZTWDERLLTVET,

— MR ZIE Y LT, & 2B I OBBEIFCH LTS 2 DEEZ 285 & &, U LIEDBEDHIN 21X

12 £ 1EBILHIC
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HLUTORWHRFARZ LTRSS, b LEH LTV, 2 OFIFMRREFERIZF O H LN S R 3 Ul D
FHA, MOHLITTOBMBIZA 7Y =7 P SROFMAMEZ TN THEL, =7 —BEZREI R TEIRD EEA
D, RENTHINZRET 2RI BOFEA — ZARI L ZTIUE, Lo FEHEINEN D OS2 LFE
FLTLEV, 27 —DFRZO DK T 2HERERERD 281D FT,

FIAZ R L TEITHNE. D sum_sequence() TRLTWET, BRICH., ZOHITIIT 7 —2KH L7z
MESBEBET Z2HENDHD FRA. UTOBEBOHITIE. =7 -1 T2RERICOVTRLTVWETS, £
3. €5 LT Python TEL OPFEHPBCHLTDH S 57012, Fffi7s Python 2— FZ/RLE S

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

URESET2a—F2 C TREICEVWEZHDTT:

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

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

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

goto error;

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

goto error;

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

goto error;

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

goto error;

KDR=212%i <)
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(FIDR=I 5 DfEE)

rv = 0; /* Success */

/* Continue with cleanup code */

error:

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

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

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item) ;

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

AL ZOHIE C T goto XZMSBEDOHAEETRLTVWETRA! ZofITIE. FFEDOHSZUHET 272D
I PyErr_EzceptionMatches() B XU PyErr_Clear() X530 RLTVWET, £/, FTAHEEZR > T
WBBHET, EA NULL iCR 206 LARWD DRIETS72HIC Py XDECREF() 2 E¥SHI b RLTVWET
(BT "X DRV TWS Z 2 IIER L TL Z X\, Py_DECREF() & NULL ZfICH S bT 7T v al ¥k
F)o IELKEMESE27:DI1T1E. ITEMZROZRZIRFFT 2720 DZ % NULL CHIEHLS 2 Z L AEET T,
FRIC. DO DR ERZERT 2BCEE -1 RK) TOHHEL TBW T, REDOBEBIFOH L ETS £<
Wo 723 DA 0 () ICREL 35

1.6 Python DiE&HiAH

Python A4 & 7V X OMDALZITI N (WODIFIGREY 2 — L DOFEFZFORM) AU T 72T 7R 57500
BER XA, Python 4 ¥ &2 7)) X OWHHEALE (initialization). Z L TEZ & < 13K T (finalization)
TTo AVRTVZDIFEALE DA, 4 V&7V XDEFHELMEZ FE A

FARM 7 A AL 21T 5 BI%UE Py_Initialize() TFo, ZOBBIER— FEADEI 2 —A0 bR 2T7—7
NVEER L, TR ERBEEY 2—)b builtins, __main__, BX U sys ZERLET, F/o, BV 2 — LR X
(sys.path) OFIHHLHITVE T,

) ——

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

FEAEDY AT L TIE (12 Unix & Windows &, FFHIAS O THICELRDIEL E DY), Py_Initialize() X
EEHED Python 4 ¥ &% 7V X ETHR OGN T 2 HEEFHERIZEDWT, Python D5 4 7 F VA Python 4
YR T) RFATIEAD & OB S ZATHROD 2 L VWS RED FMITEY 2 —MRBARZFHALET, L DDIF D
BT, Yzla~wy RIRER SR (BREEZAE PATH) R D% 57 python WO HARIDFEIT7 7 A LDED
NTVBET4LZ FVDET 4 L7 MU SDHNT, 1ib/pythonX. ¥ Y WO HEIDTFT 4 L 27 P RHELE T,

il 21X, Python 1T 2% /usr/local/bin/python TROMP -7 T2 8., 54 77 UM /usr/local/lib/

14 £ 1EBILHIC
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pythonX. Y XH 2D LAREL £T, (EBITIE. ZDRRIE” 74—y 7 (fallback)” D54 75 VET
HH Y. python »* PATH RIZEWGEH IO E T, ) 22— PYTHONHOME 23X ET 5 Z & T OEEL 4 —
N—3F 4 FL7 D, PYTHONPATH Z3E L CGEMODT 4 L 27 b Y ZIEHEEY 2 — UK AZDFNTHA LD TE
\ij—.o

WOAARZRITD T TV r—2a YTl Py_Initialize() ZFEUOHT RIS Py_SetProgramName (file) %0}
M3 ZeT. FElOMKREBECEE T, ZOHDIABLT TV r— a vy TOREFMKA L LT PYTHONHOME T
A —=NFTA4 RTE, FHEDEY 2 — LR S ZADFNTIZLLAT & LT PYTHONPATH 2MFA I N2 D THERELTL L
W, 7 N =2 a Y TEY 2 —MRRASRZZRICHIE L 72 WOk 6 MEIZ Py_GetPath (), Py_GetPrefiz ()
Py_GetEzecPrefiz (), B XU Py_GetProgramFullPath() OFEHREZRREEL RIFNUIRD FEA (ZhdiFLET
Modules/getpath.c TEZEINTWVET),

72 ¥12, Python ZHIHHLRIORREICS Y LWz e 3B D F5, BIZIE, 277V r— a Y TIIETERY
PHRDRBL (start over) T3 (Py_Initialize() b 5 —EMYIHEEZ) ko5 Liwhd LAEEA,
HBWE, 7TV —a v Python Z—HHW#Z T, Python 2SR L7 X EV 2RI B0 b LAE
¥ Ao Py FinalizeEz() 5 25 LM ZEHATEE T, £/ B Py_IsInitialized() I&. Python
DHEMIMEE ADIRBICH 258 ICHEZRLET, ZASOBBICOVWTOX SR 2 FEHIE. BROETHHAL £
9, Py_FinalizeEz() »* Python £ ¥ 2 7)) RICHERINETOXEY & BT ZDITTIFHRV Z 2 IHER
LTLZEW, FIZIE, HREY 2 =M ko THERENZXEVIE, BEDOL ZABINT 2HNTEER A,

1.7 ¥ N\vJhREJLKF (Debugging Builds)

AVERTVREIREY 2= NI LTOEMF =y 72T 3720002007 vz {30 LT Python %
ELILRTZIENTEET, TOHDF v 7k, EFFRICKERA —N—~y FEAEUZHAL DD £3, KD
T, 774V P TREAMIEINTVER A,

Python 7Ny ZHRE A FOLTOFEED Y R b2, Python ¥ — R (source distribution) ®H1 D Misc/
SpecialBuilds.txt KHDFT, SW|AV Y FD L —R, XEVTRT—RDTANA T A YRTYVRDRAA
YN=TORL LT T 74 ) Y IPFARRET S, K< HbNEENL RIZONTDA, ZOHDED DFIT
ML £7,

4 YR F VY X% Py DEBUG ¥ 7 BZHEMMILTaAy M55, —fINIC 7Ny 7L Fewbihid Python
MTEE T, Unix TlE, ./configure 2 ¥ FIZ ——with-pydebug %3BN3 % Z & T, Py_DEBUG D H A
DEJ, ZOHE. BEERIIZ Python BHTIE7%\\ _DEBUG »H 24D £3, Unix ¥V FTiX, Py_DEBUG %%
ARG E. av /4 ORBELDENICRD 25,

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

Py_TRACE_REFS ZEHE T 2. ZR ML —X2EMITIRD £F (configure --with-trace-refs F > 3>
ESRLTLIEZIWV), 2TD Pylbject DD 7 4 =)L REBIMTZ I LT, FHFOA T 27 bOFER
“HEEV R MOEHINET, 2TOH D YT (allocation) AL —REXNE T, KTHRIZ, 2 TOE->TW

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

X DFHLWEHIZOWTIE, Python @Y — ZEifi (source distribution) ®H10 Misc/SpecialBuilds.txt %
SIRLTLEE W,

16 E1EIILDHIC
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Python @ C API &, Backwards Compatibility Policy, PEP 387 iIZ &k > T{R#EINTVWET, C API i~ A4
Fo V)RS REESNETH (BIZIF 3.9 25 3.10 N), FLALYOEEIEY — A EHTH D, MHILHL
W API 2B 27210 CTF, BFD API 2ZHE LD, API ZHIFRL =D 3 2 D&, JEHERLIR %K, R
REEEZEBIEST 3255DATT,

CPython @ Application Binary Interface(ABI) 1%, ¥4 F+—VU U — X THIAB L OE G EEERH D 3 (Z
NOVFE T AETAV A NEINGE, UTFD 539 T #—LTEEINRNER 22R), £D7%®H, Python
3.10.0 Hica vy 4 vafifza— Nid 3.10.8 TEHEL., ZOHHFEERTI A, 3.9.x ¥ 3.10.x TEhl4iza 8
AT BRENDHD ET,

_Py_InternalState DX HIX7 VX —RAaAT7DENTDL dDIE, Ny F VUV —RTHTERIEHINZA[REME
BHdT7 4=k APITT,

2.1 &% ABI (Stable Appliction Binary Interface)

Python 3.2 TiX, Python ® C API &% 7ty s TH 3 Limited API 2PEA XN F L7z, Limited API ®
AEMEHT 2IRBEEX, —Ea v T U, BEDONN—Y 3 > D Python TEEIE 2B TEZET,
Limited API ®RN&EX listed below T,

CNZEAREICS % 72012, Python & Stable ABI 22t L T3, I, Python 3.x D N— a Y TH#
Wr2HEos Y RILDEASTT, Stable ABI 121, Limited API TARBXNTW3 > VRAEIF T L, Limited
API O WA=V a v Z2YR— T 5DITRBELRBERRE, MO YR EEFRTVET,

(ST 272D, O RFa x> b TlE JEIEEEE 1OV T LTV E 32, Limited API ¥ Stable ABI 3,
API DFRTOfEA, 72 21X Python OfHAAAIIX LTRIU L S5 ICEEL £9)

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

Py_LIMITED_API % PY_VERSION_HEX DfEY U CTEFE L. #LREEED YR — b F % Python DK N—

17
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Va ML ET. I OERMEREIL. BRI AN—Y a VEIBEDTRTD Python 3 VY — A THa v
NANVEFTREEL, Z2DN—=Y a YETIWEAZIN Limited API 2HHT2 2 A TEET,

PY_VERSION_HEX ~ 7 mZEEMH 5 DTIid# <. FRD Python DNN—=I a3 Tarvf LT3 L E DL
EEDT-D12, mhD~ A4 F ==Y a ¥ (flZiE. Python 3.10 72 & 0x030A0000 ) ZN—Fa—FKL
£7,

%7-. Py_LIMITED_API % 3 ICE#ET 5 I LM TEE T, Z4UE 0x03020000 (Python 3.2, Limited API
PEAEHIA—Y 2 V) AL LS CEEL S,

Windows Tid. Stable ABI % ffif 3 2 LiRMEAEIX. python39.d1l D XS RN—=YaYEHD I A 77 ) TlX
724, python3.d11 N LTV v 7520 ENH D T,

WD DT Ty b7 4 — LTI Python & abi3 X 7 THMNIFONIHE I AL TV 7 7 A L EZHL THiAh
A% 5 (Bl: mymodule.abi3.so), DK D KIEIREY 2 —uD Stable ABIIZHE L TWENE I DREF = v >
EINFVA, T—F— (FRFZDy r—=I v 7Y =)L) iE, 2t 2F 3.10+ Limited APT TE L K Xhizfk
REY 22—, ZALTDOAN—=Y 2 D Python 124 YA b=V ENRNWI L 2HERT2HELDD 3,

Stable ABI IZZ %M 2 T XTOBKIE, v27me LTREIF TR, Python DEHZ 4 75V 0L L THTE
LET, 207, CHFYV Tty B 2HHLAVWEHErOMHT LI eNTEET,

2.1.1 API RO—=7NT #— > ZADHIR

Limited APT ® B, 7/ C API TA[RERINRTOZ e ZFEHRT 22 TIW, BZ L RELOHINDDH D
\i‘j—o

Bl 213, PyList_GetItem() ZXFIHPIRET T A, Z D “unsafe” ~27 0 DEM PyList_GET_ITEM() IFIHT =
FHA, 2O, VAMF TV 27 bOAN—Y a VEEOEEDFMIKET 2N TESZ2D, LbE
M 2 2 e I TEE T,

Py_LIMITED_API ZEFE LWL, W 2HhD C API B4 v I 4 vMbah/zb, w7/ niciEEfibo/zbh L
%3, Py_LIMITED_API ZEET S &. ZDA4 ¥ 74 MLBERNITE D Python D7 — X HEIRHEINTHE
JEUZBMEDSRIREIC2 D £ 523, MEREAME N3 2 WREMEDH D £ 3,

Py_LIMITED_API DEF%#H < Z & T, Limited API #R5RZ NN—Y a2 VEHD ABI T Vo84 L3 5 Z ]
BETT, ZhUC& D, Zd Python DN—Y 2 Y TRI7 4 —< Y R%EMEXE2 Z e 3 TEE T, EHMIEHIR
XNF T, Py_LIMITED_API Ta Y RA LT3, N— g VIHKEFE LRWERERESFIH T E R WGBS, filx
X, X Python X=2a YO 7LV Y = RIZHIGLZZIRREY 2 — V2T 2 A TEL XSITRDET,

18 % 2 & C APl OEEHM



The Python/C API, YUJ—2X 3.10.19

2.1.2 HIR(GE API DERR

Py_LIMITED_API Ta Y 84 L33 Z 2id. Limited API % Stable ABI IC#E#lL 722 — R TH 3 Z & 252K
BRAET 2 5 DTIERVWI LIHER L TL XV, Py_LIMITED_API XEFKSZ I EHIAN—LTOVETH, API 121X
HfXh2E~wr T4 7AD XS RMDOBFESEETNTHET,

Py_LIMITED_API 23F5iF WD 1 DI, Python O N NN— a ¥ TIIES 25182 FHOBBENFOH T Z
LT3, BRI, IS NULL 22U EEZ TAEZ L & 5, Python 3.9 Tl NULL &7 7 4 /L b DZEE)
ZEIR L £ 325 Python 3.8 T ZOFIFUIEREMH N, NULL OSSN EZER I L7 T v > 2 LET, RO
S, REEIRD 7 4 — L FIZR L THREL 29,

b D —ODMEIX, —IBOMEIER T 4 —)L KA Limited API O—T®H 212d »»H 53, Py_LIMITED_API 73
EFEINE FWHEERRICR>TVWRNVWZI T,

IS DHHA S, FFBIIBREY 2 — AP R— T2 IRTD ¥4 F—7% Python X—2 5 Y TT7 A M
528, ZLTTENE RBBEWVWANA—Ia YT RTEZE2HREL ET,

Fh. HHT2ITRTD API O FF 2 X ¥ F2ERL. ZHA0H/RANC Limited API O—#TH 2050 %
Frv 35T 2BEOLET, Py_LIMITED_API ZVERINTWTH, HINZHEHT (H20WENT7e LT
BRET) W 2D TS FAR—- MEEWPRHENZZ DD F5,

Python 3.8 C Py_LIMITED_API > XA LT 5 &, ZODIIREY 2 —id Python 3.12 TENEL £ 525, £
3 LD Python 3.12 T AVNAI TEZLIFROLRWI LICERLTLZE W, FHZ, Limited APT O—#&.
Stable ABI B ZELTWAR D, IEHERETHIBRZ W 20d L ER A,

22 TS5 R IA—LTEEBINER

ABI OZEMIZ Python 72 TR, AT 2224 7, RLRALDFATFVY, ar "4 5DF T a iz
HMFELE T, BELZ ABI OHWNTIX. ThODFMB 179y b7 x—o) ZEHRLE T, @, OS O
ety D07 —FT7 7 F v IHKFLE T,

HEDTS v b7+ —5 EDFTRTD Python N— a U %EMR ABI 2B L2 WHETEL RFEATWS Z
EZ2IRAES %5 DI, Python OFRERAME DHETY, 4 python.org % D¥— Fo8—TF 1 —DFLAH
Tt 5D Windows & macOS DV U —RADFETT,

22. 753y bIT7x—LTERIANER 19
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2.3 [REhR API DB

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

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

e PyBytes_FromFormatV()

e PyBytes_FromObject ()

e PyBytes_FromString ()

o PyBytes_FromStringAndSize ()
o PyBytes_Repr()

e PyBytes_Size()

e PyBytes_Type

e PyCFunction

e PyCFunctionWithKeywords
e PyCFunction_Call()

e PyCFunction_GetFlags()

e PyCFunction_GetFunction()
o PyCFunction_GetSelf ()

e PyCFunction_New()

e PyCFunction_NewEx()

¢ PyCFunction_Type

o PyCMethod_New()

o PyCalllter_New()

e PyCallIter_Type

e PyCallable_Check()

e PyCapsule_Destructor

e PyCapsule_GetContext ()

e PyCapsule_GetDestructor()
e PyCapsule_GetName()

e PyCapsule_GetPointer()

e PyCapsule_Import()

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

PyCodec_XMLCharRefReplaceErrors ()

22
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e PyComplez_FromDoubles ()
e PyComplex_ImagAsDouble()
e PyComplexz_RealAsDouble()
e PyComplex_Type

e PyDescr_NewClassMethod ()
e PyDescr_NewGetSet ()

e PyDescr_NewMember ()

e PyDescr_NewMethod ()

e PyDictItems_Type

e PyDictIterItem_Type

e PyDictIterKey_Type

e PyDictIterValue_Type

e PyDictKeys_Type

e PyDictProzy_New()

e PyDictProxy_Type

e PyDictRevIterItem_Type

e PyDictRevIterKey_Type

e PyDictRevIterValue_Type
e PyDictValues_Type

o PyDict_Clear()

o PyDict_Contains ()

e PyDict_Copy()

e PyDict_DelItem()

e PyDict_DelItemString()

e PyDict_GetItem()

e PyDict_GetItemString()

o PyDict_GetItemWithError()

2.3. FREHR API DRE 23
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o PyDict_Items()

o PyDict_Keys()

e PyDict_Merge()

e PyDict_MergeFromSeq2()
e PyDict_New()

o PyDict_Next ()

o PyDict_SetItem()

e PyDict_SetItemString()
o PyDict_Size()

e PyDict_Type

o PyDict_Update()

e PyDict_Values()

e PyEllipsis_Type

¢ PyEnum_Type

e PyErr_BadArgument ()

e PyErr_BadInternalCall()
e PyErr_CheckSignals ()

e PyErr_Clear()

e PyErr_Display()

e PyErr_ExzceptionMatches ()
o PyErr_Fetch()

e PyErr_Format ()

e PyErr_FormatV()

e PyErr_GetEzcInfo ()

e PyErr_GivenEzceptionMatches ()
e PyErr_NewEzception()

e PyErr_NewEzceptionWithDoc ()
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o PyErr_NoMemory ()

e PyErr_NormalizeEzception ()

o PyErr_Occurred()

o PyErr_Print()

e PyErr_PrintEz()

o PyErr_ProgramText ()

e PyErr_ResourceWarning ()

e PyErr_Restore()

e PyErr_SetEzcFromWindowsErr ()

o PyErr_SetEzcFromWindowsErrWithFilename ()
e PyErr_SetExzcFromWindowsErrWithFilenameObject ()
e PyErr_SetExcFromWindowsErriWithFilenameObjects ()
o PyErr_SetExcInfo()

e PyErr_SetFromErrno ()

e PyErr_SetFromErrnoWithFilename ()

e PyErr_SetFromErrnoWithFilenameObject ()

e PyErr_SetFromErrnoWithFilenameObjects ()
e PyErr_SetFromWindowsErr ()

e PyErr_SetFromWindowsErriWithFilename ()

e PyErr_SetImportError()

e PyErr_SetImportErrorSubclass()

e PyErr_SetInterrupt ()

e PyErr_SetInterruptEz()

o PyErr_SetNone()

e PyErr_SetObject ()

e PyErr_SetString()

o PyErr_SyntazLocation()
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e PyErr_SyntazLocationEz()
e PyErr_WarnEz()

e PyErr_WarnEzplicit ()

e PyErr_WarnFormat ()

e PyErr_WriteUnraisable()
e PyEval_AcquireLock()

e PyEval_AcquireThread()

e PyEval_CallFunction()

e PyEval_CallMethod()

e PyEval_CallObjectWithKeywords()
e PyEwval_EvalCode()

e PyEval_EvalCodeEz ()

o PyEval_EvalFrame()

e PyEval_EvalFrameEz ()

e PyEval_GetBuiltins()

o PyEval_GetFrame()

e PyEval_GetFuncDesc()

e PyEval_GetFuncName ()

o PyEval_GetGlobals()

e PyEval_GetLocals()

o PyEval_InitThreads ()

e PyEval_ReleaseLock()

e PyEval_ReleaseThread()

e PyEval_RestoreThread()

e PyEval_SaveThread()

e PyEval_ThreadsInitialized()

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

PyExc_IndexError

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

PyExc_OverflowError

PyExc_PendingDeprecationWarning

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

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

PyFloat_FromDouble ()
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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_ExzecCodeModulelWithPathnames ()
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e PyImport_GetImporter()

e PyImport_GetMagicNumber ()

e PyImport_GetMagicTag ()

o PyImport_GetModule()

o PyImport_GetModuleDict ()

e PyImport_Import()

o PyImport_ImportFrozenModule()
o PyImport_ImportFrozenModuleObject ()
e PyImport_ImportModule()

o PyImport_ImportModuleLevel ()

o PyImport_ImportModuleLevelObject ()
e PyImport_ImportModuleNoBlock()
o PyImport_ReloadModule()

o PyIndez_Check()

e PyInterpreterState

o PyInterpreterState_Clear()

e PyInterpreterState_Delete()

e PyInterpreterState_Get ()

e PyInterpreterState_GetDict ()
e PyInterpreterState_GetID()

o PyInterpreterState_New()

o PyIter_Check()

e PyIter Next()

o Pylter_Send()

e PyListIter_Type

e PyListRevIter_Type

e PyList_Append()
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e PyList_AsTuple()

o PyList_GetItem()

o PyList_GetSlice()

e PyList_Insert()

o PyList_New()

e PyList_Reverse()

e PyList_SetItem()

e PyList_SetSlice()

o PyList_Size()

e PyList_Sort()

e PyList_Type

e PyLongObject

e PyLongRangelter_Type

e PyLong_AsDouble()

o PyLong_AsLong()

e PyLong_AsLongAndOverflow()
o PyLong_AsLongLong()

e PyLong_AsLongLongAndOverflow()
e PyLong_AsSize_t ()

e PyLong AsSsize_t()

e PyLong_AsUnsignedLong ()

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

o PyLong_FromDouble ()

e PyLong_FromLong ()
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e PyLong_FromLongLong ()

e PyLong_FromSize_t ()

e PyLong_FromSsize_t ()

o PyLong_FromString()

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

o PyLong_GetInfo()

e PyLong_Type

e PyMap_Type

e PyMapping_Check()

e PyMapping GetItemString ()
o PyMapping_HasKey ()

e PyMapping_HasKeyString ()
o PyMapping_Items()

o PyMapping_Keys()

e PyMapping_Length()

e PyMapping SetItemString ()
e PyMapping_Size()

e PyMapping Values()

e PyMem_Calloc()

e PyMem_Free()

e PyMem_Malloc()

o PyMem_Realloc()

e PyMemberDef

e PyMemberDescr_Type

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

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

PyModule_NewObject ()
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e PyModule_SetDocString ()

e PyModule_Type

e PyNumber_Absolute()

o PyNumber_Add ()

e PyNumber_And ()

e PyNumber_AsSsize_t ()

e PyNumber_Check ()

e PyNumber_Divmod ()

e PyNumber_Float ()

e PyNumber_FloorDivide ()

e PyNumber_InPlaceAdd()

e PyNumber_InPlaceAnd()

e PyNumber_InPlaceFloorDivide ()
e PyNumber_InPlaceLshift ()

e PyNumber_InPlaceMatrizMultiply ()
e PyNumber_InPlaceMultiply()

e PyNumber_InPlaceOr()

e PyNumber_InPlacePower()

e PyNumber_InPlaceRemainder()
e PyNumber_InPlaceRshift()

e PyNumber_InPlaceSubtract()

e PyNumber_InPlaceTrueDivide ()
e PyNumber_InPlaceXor()

o PyNumber_Indexz ()

e PyNumber_ Invert()

e PyNumber_Long ()

o PyNumber_Lshift ()
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PyNumber_MatrizMultiply ()

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

Py0S_snprintf ()
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e Py0S_string_to_double()

o Py0S_strtol()

o Py0S_strtoul()

e Py0S wsnprintf()

e PyObject

e PyObject.ob_refcnt

e PyObject.ob_type

e PyObject_ASCII()

e PyObject_AsCharBuffer()

e PyObject_AsFileDescriptor()
e PyObject_AsReadBuffer()

e PyObject_AsWriteBuffer()

e PyObject_Bytes()

e PyObject_Call()

e PyObject_CallFunction()

o PyObject_CallFunctionObjArgs()
e PyObject_CallMethod()

e PyObject_CallMethodObjArgs ()
e PyObject_CalllNoArgs ()

e PyObject_CallObject ()

o PyObject_Calloc()

e PyObject_CheckReadBuffer()
e PyObject_ClearWeakRefs ()

o PyObject_DelItem()

e PyObject_DelltemString()

e PyObject_Dir()

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

PyObject_Not ()
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o PyObject_Realloc()

e PyObject_Repr()

e PyObject_RichCompare()
e PyObject_RichCompareBool ()
o PyObject_SelfIter()

e PyObject_SetAttr()

e PyObject_SetAttrString ()
e PyObject_SetItem()

e PyObject_Size()

e PyObject_Str()

e PyObject_Type()

e PyProperty_Type

e PyRangelter_Type

e PyRange_Type

e PyReversed_Type

e PySeqIter New()

e PySeqIter_Type

e PySequence_Check()

o PySequence_Concat ()

o PySequence_Contains ()
e PySequence_Count ()

e PySequence_DelItem()

o PySequence_DelSlice()
e PySequence_Fast ()

e PySequence_GetItem()

o PySequence_GetSlice()

e PySequence_In()
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PySequence_InPlaceConcat ()

PySequence_InPlaceRepeat ()

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

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

PyState_FindModule ()
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e PyState_RemoveModule ()
e PyStructSequence_Desc

e PyStructSequence_Field

e PyStructSequence_GetItem()

o PyStructSequence_New()

e PyStructSequence_NewType ()

e PyStructSequence_SetItem()

e PySuper_Type

e PySys_AddWarnOption ()

o PySys_AddWarnOptionUnicode ()

e PySys_AddXOption()

o PySys_FormatStderr()
o PySys_FormatStdout ()
e PySys_GetObject ()

e PySys_GetXOptions()

e PySys_HasWarnOptions()
e PySys_ResetWarnOptions()
e PySys_Setdrgu()

e PySys_SetArguEz()

e PySys_SetObject ()

o PySys_SetPath()

e PySys_WriteStderr()

e PySys_WriteStdout ()

e PyThreadState

e PyThreadState_Clear()
e PyThreadState_Delete()

e PyThreadState_Get ()

2.3. [REhR APl DRAE

41



The Python/C API, U1 —2X 3.10.19

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

PyThread_get_thread_ident ()

PyThread_get_thread_native_id()

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

PyThread_tss_alloc()
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o PyThread_tss_create()

e PyThread_tss_delete()

e PyThread_tss_free()

e PyThread_tss_get()

e PyThread_tss_tis_created()
e PyThread_tss_set()

o PyTraceBack_Here()

e PyTraceBack_Print ()

e PyTraceBack_Type

e PyTuplelter_Type

o PyTuple_GetItem()

o PyTuple_GetSlice()

o PyTuple_New()

e PyTuple_Pack()

o PyTuple_SetItem()

o PyTuple_Size()

e PyTuple_Type

e PyTypeObject

e PyType_ClearCache()

e PyType_FromModuleAndSpec ()
e PyType_FromSpec()

e PyType_FromSpecWithBases ()
o PyType_GenericAlloc()

o PyType_GenericNew()

e PyType_GetFlags()

e PyType_GetModule()

e PyType_GetModuleState()
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PyType_GetSiot ()
PyType_IsSubtype()
PyType_Modified()

PyType_Ready ()

PyType_Slot

PyType_Spec

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

PyUnicodeTranslateError_GetObject ()
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e PyUnicodeTranslateError_GetReason ()
e PyUnicodeTranslateError_GetStart()
. PyUnicodeTransZateE%ror;SetEnd()

e PyUnicodeTranslateError_SetReason ()
e PyUnicodeTranslateError_SetStart()
e PyUnicode_Append()

e PyUnicode_AppendAndDel ()

e PyUnicode_AsASCIIString()

e PyUnicode_AsCharmapString ()

e PyUnicode_AsDecodedObject ()

o PyUnicode_AsDecodedUnicode ()

e PyUnicode_AsEncodedObject ()

e PyUnicode_AsEncodedString ()

e PyUnicode_AsEncodedUnicode ()

e PyUnicode_AsLatinlString()

e PyUnicode_AsMBCSString ()

e PyUnicode_AsRawUnicodeEscapeString ()
e PyUnicode_AsUCS4 ()

e PyUnicode_AsUCS4Copy ()

e PyUnicode_AsUTF16String ()

e PyUnicode_AsUTF32String ()

o PyUnicode_AsUTF8AndSize ()

e PyUnicode_AsUTF8String ()

e PyUnicode_AsUnicodeEscapeString ()

o PyUnicode_AsWideChar ()

e PyUnicode_AsWideCharString ()

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

PyUnicode_EncodeCodePage ()
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e PyUnicode_EncodeFSDefault ()

e PyUnicode_EncodeLocale()

e PyUnicode_FSConverter()

e PyUnicode_FSDecoder()

e PyUnicode_Find()

e PyUnicode_FindChar()

e PyUnicode_Format ()

e PyUnicode_FromEncodedObject ()
e PyUnicode_FromFormat ()

e PyUnicode_FromFormatV()

e PyUnicode_FromObject ()

e PyUnicode_FromOrdinal ()

e PyUnicode_FromString ()

e PyUnicode_FromStringAndSize ()
e PyUnicode_FromiWideChar ()

e PyUnicode_GetDefaultEncoding()
e PyUnicode_GetLength()

o PyUnicode_GetSize()

o PyUnicode_InternFromString ()
e PyUnicode_InternImmortal()

o PyUnicode_InternInPlace()

e PyUnicode_IsIdentifier()

o PyUnicode_Join()

e PyUnicode_Partition()

e PyUnicode_RPartition()

o PyUnicode_RSplit()

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

Py _BuildValue()
Py_BytesMain()

Py_CompileString ()
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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
e Py_Finalize()

e Py _FinalizeEz()

o Py_GenericAlias()

e Py_GenericAliasType

e Py_GetBuildInfo()

o Py_GetCompiler()

e Py_GetCopyright ()

e Py GetEzecPrefiz()

o Py _GetPath()

e Py GetPlatform()

e Py_GetPrefiz()

e Py_GetProgramFullPath ()
e Py_GetProgramName ()

o Py_GetPythonHome ()

e Py_GetRecursionLimit ()
e Py GetVersion()

e Py_HasFileSystemDefaultEncoding
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Py_IncRef()

Py Initialize()
Py_InitializeEx()

Py Is()

Py _IsFalse()

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

Py_uintptr_t
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e allocfunc

e binaryfunc

e descrgetfunc

e descrsetfunc

e destructor

e getattrfunc

e getattrofunc

e getiterfunc

o getter

e hashfunc

e initproc

e INQUITY

e tternextfunc

e lenfunc

e newfunc

e objobjargproc

e objobjproc

e reprfunc

e 7richcmpfunc

e setattrfunc

e setattrofunc

e setter

e ssizeargfunc

e ssizeobjargproc
e ssizessizeargfunc
e ssizessizeobjargproc

e symtable
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e ternaryfunc
e traverseproc
e unaryfunc

e visitproc
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int Py_Main(int argc, wchar_t **argv)
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FIOWNEIEEINERA), RDEIEZA VX TV XD (FIARETIdR ) H@IKT Lk o e, fist
THRT LI ZI1Z& 112, 518V X M2IIELW Python a~ Y R4 UBEIN Lo/ XX 212k
7,

Py_InspectFlag 258 E TN TWVWARWEE, RO SystemExit FIADFEET 2. ZOBEIT 1 2R
TDTIFARL T L% exit T8 2 2ICKAZDTTLEEW,

int Py_BytesMain(int argc, char **argv)

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

int PyRun_AnyFile (FILE *fp, const char *filename)
NELD PyRun_AnyFileExFlags() @ closeit % 0 12, flags % NULL \C L CHML L7z VX —T7 2 — 2R
T,
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int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
REED PyRun_AnyFileEzFlags() @ closeit % 0 \Z L CTHM{L LA ¥ X =7 2 — R T,

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

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
fp DIREERITANA R (2> Y =R AT B 50 Unix /KA R) B#ESIT N7 7 AL ESRL
TW35EIE. PyRun_InteractiveLloop() DIEZIEL 3. ZNLSNDEEIE. PyRun_SimpleFile()
DREREZIRLE T, filename 137 7 A VY AT LDILYA—F 1 7 (sys.getfilesystemencoding())
T7a— FENET, filename 75 NULL 72 513, ZOBBIET7 » 4 L% LT "227" VK3, closeit
DBER S, 774 d PyRun_SimpleFileExFlags () MU Z RSN b E T,

int PyRun_SimpleString(const char *command)
TNED PyRun_SimpleStringFlags() @ PyCompilerFlags* % NULL (I L CHH{LL7z4 v &7 2 — 2
T,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
__main__ EY 2 —LDHT flags IZHE>T command & FEN S Python V—Ra—FEFETLET,
__main__ AELFELLBRVEEMEREINE T, EERTOHERE 0 2R L., FLBANIFEEL LGS
F -1 ZBLET, T7-DHoTH, fIMERZIFZHEEIDD F¥ A flags DEKRIZOWTIE, &k
LEJ,

Py_InspectFlag DX E XN TWRWES, RIUHED SystemExit HIANFEET 2. ZOBEIZ 1 2R
TDTIRARL TaER% exit T2 2 EICKAEZDITTLIRIW,

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

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

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
PyRun_SimpleStringFlags () EATWE TA, Python Y —RAa— R%&XEVYHNDLFEHTERL fp 2
LIAABRE T, filename 1ZZ D7 7 A VOAFTRIFNUIRS T, T77MINDRATLOIYA—FT 1 >
JELIZ—N\YEZ TFa—RINET, closeit ICHEIEE L72HAEIE. PyRun_SimpleFileExFlags ()
PR RSN 7 7 A VEBAC %9,

AEMR: Windows T, fp 34 FVE— FTHIREZTT (flZ1E fopen(filename, "rb")), Z5 L
WAL, Python 13fTRD LF DR 27V P EELLFLARNTL & D,

int PyRun_InteractiveOne (FILE *fp, const char *filename)
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TEED PyRun_InteractiveOneFlags() @ flags % NULL IZ L CHf{L L7z A4 > X —T7 2 — A TT,

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
SREH TN A ZCBEEM T 527 7 A Ao b X E—DFiAIAA, flags [THE->TETLET, sys.psl &
sys.ps2 Zffio T, 2—H w7/ S E2RRLET, filename 1Z 77 I AT LOIYA—T 4>
EIS—N\YEFZ TFa—FENET,

ANPIEFEICFITIN e ZIE 0 ZRLETS, INBRELLSBEE -1 ZIRLET, $—RALT7—-0DF;
&% Python O—#f e LTHIMAEINTWVWS errcode.h £ Y IV —FI7 7 AN HZLT7—a—FERLE
$, (Python.h I¥ errcode.h 21 ¥ Z)L— FLE¥ A, o T, BRELBZHIZOHEAS 27— F LI
FAUIR SRV B IERLTLES W, )

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

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
MEERTANA BT STz 7 7 A A5 EOF ICET 2 EF T EMAAAFEITLE T, sys.psl &
sys.ps2 2ffio T, 2=V Ta Y+ 2R RLET, filename X 77 ANV AT LOIY A—T 424
EIZ—N\YFZ TFa—FEhET, EOFIETS L 0 2RI, KBRLELBOHERLET,

int (*Py0S_InputHook)(void)
Part of the Stable ABI. int func(void) ¥ W5 70 kX4 TOBEMAD KA U XPRETEE T, 2D
BA%UZ, Python DA Y X7V ZDOT0 Y T MR 7 4 RAKREBIZRD R—I F AL 5DL—FDANERED
X o TP ENE T, B EEIEMAINAET, 207y 7% EEZT 5 Z LT, Python ®
Y —Z 23— FOHIT Modules/_tkinter.c 2o T3 X512, £ ¥ X TV XDTay T efiof R
M =T ETEET,

char *(*Py0S_ReadlineFunctionPointer) (FILE*, FILE*, const char®)
char *func(FILE *stdin, FILE *stdout, char *prompt) ¥\ 5 780 b XA TOEBADKRSL > &
DRETE, 774V OB E LEZFTZ2eTA V2TV 2DT 0y T vANDAN % 11772050 F
T, ZOBEBIK. SXFF prompt 53 NULL TR WEEE prompt ZHII L. 52X ONEEA S 7 7 4 U
AN Z 1{TiA fEROXFIN 2R T WS ERIIfFE Tk 3§, HlZIE, readline €Y 2 —/Ld

\_0)7 /7% il/vc 1?fﬁ%%ﬁb%& 7*@%%'35%*%1/\ L.’CL\ij—o

R D{EIE PyMem_RawMalloc () % 7zl% PyMem_RawRealloc() TXEVHERLZXFI. HBVIETT—
AV E 72355121 NULL TRIFUIR D $8 A,

N— 3 v 3.4 TEHE: RDHEIX. PyMem_Malloc() X PyMem_Realloc() Td7% <. PyMem_RawMalloc ()
¥ 721% PyMem_RawRealloc() TREVHRL 7D DTRIFIIARD FH A,

PyObject *PyRun_String(const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. Fat® PyRun_StringFlags() @ flags % NULL & L CHHM{L L7z A >~
52 — 7 X ij‘o

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

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

)
7
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Return value: New reference. 7Y =27 b® globals ¥ locals TIEZNSAYTHFA LT, a4
2757 flags X E LIIREET, str 125 % Python Y —R2a— REETLE T, globals IZFFETHIT
IR D FEVA; locals Z~wv BV 7 7abralzRE LA 7Y 27 PROMTHHMOER A, 515 start
3Y 22— FER—RFT57DIEbNIRERB =2 Y 2IEELF T,

a— FZ2ETLEAEREZ Python A 79 =27 P LTRLE S, $72& IS FHEAL 27 5613 NULL 23K
Lij—o

PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. Nit®D PyRun_FileEzFlags () @ closeit % 012 L. flags % NULL 12 LT
B L7 v 2 —T7 2 =R T,

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

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

5(—71_1-/6‘@—0

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

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

7I_XT3—O

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

*locals, int closeit, PyCompilerFlags * flags)
Return value: New reference. PyRun_StringFlags() EITWE T2, Python Y —RXa—FzZXEY

NDOXFHNTIE L fp DOFHAAAET, filename XZF D7 7 A VDZEITTRITNELR LT, 774
WORTLDIVA—=FT 4V JEITS5—=N\YRET TFa—RFEINET, closeit ICEEIEELHEIE.
PyRun_FileEzFlags ) B ZRTHNIZ 7 7 A V2L £55

PyObject *Py_CompileString(const char *str, const char *filename, int start)
Return value: New reference. Part of the Stable ABI. RGL® Py_CompileStringFlags() D flags %
NULL IC L CHfE L7z A Y X —7 = — X TT,

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

Flags *flags)
Return value: New reference. Rstd Py_CompileStringExFlags() @ optimize % -1 12 L CHAEL

7:—_’/]) “/&——7;_——2"6‘?—‘0

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

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

A7 =7 PRBELET, Bt L —2 U start XX o THABNE T, ZhEa v R LAlRERa— ¥
ZHIRS 2 7D12ffi5 Z & AT E, Py_eval_input . Py_file_input % L <% Py_single_input T
LNETT, filename TIEEINDE 7 7 A NVREZI—-FA T =27 bV ERETL201EbHh, FL—X
N 73 50X SyntaxError flAA X v —IICHTL 2A[BEEDRH D 5, I — RB—XTEhh o7
DAV RRANTERP-7D LIHEI, ZAUX NULL 2R L %95
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BIL optimize 13, AV A TORBIELLRAEZBELET; -1 & A Y XTVED -0 AT a>rThEZ
52D FECERELLNVEECE T, BRI LU, 0 (FRadifk7e L. __debug__ 13H). 1 (assert
WEELD BRA L, __debug__ 13M4). 2 (docstring HELD R ILB) T,

N— g v 3.4 TEM.

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

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

FLOIYA—=Ta4 VT EIS5—N\Y RS TFa— REN=NA, N XXFHTT,
N— 3 v 3.2 TEM.

PyObject *PyEval_EvalCode (PyObject *co, PyObject * globals, PyObject *locals)
Return value: New reference. Part of the Stable ABI. PyEval_FEvalCodeEz() D> ¥ TSN 4 ¥ X —
7x—AT, A=FF7T=z7 b, 70— \NVEReO—ANVERRF 2RI £5, o583
NULL 2SN T,

PyObject *PyEval_EvalCodeEx (PyObject *co, PyObject *globals, PyObject *locals, PyObject *const
*args, int argcount, PyObject *const *kws, int kwcount, PyObject

*const *defs, int defcount, PyObject *kwdefs, PyObject *closure)
Return value: New reference. Part of the Stable ABL. 52 S 7-FEEDEE T, a v A LFEAD I —

FATY =227 FRTHMAL T, COBRBEEZZ0— U EROFHELY, 0— N EHO~y U I F TV
b, I OB, F—U—ReF 74V ME, F—T—FERSIBROT7 1 MEOTFEY, LD o—
Dy XINVTHREINE T,

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

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

PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. Part of the Stable ABI. Python @4 ¥ & —7") 2D FE 7k, EENLEE
BTT, ET7Vv—24 f CEENIONILa AT P EFETLET, N Pa—FE@ERLT, &
BWIGCTHUCH L EFEITLES, BIMD throwflag 5IEIIIZE ACEHETEE T, - B L true BH, <
RN ZREZIRTET, ZUEY 2L —X 47T 27 D throw() XY v RTHHZINET,

N=ay 34 TEHE: 7774 THRHNEBRS TIHTROWZ 2 BIRIET 2 DIfif R X 512, 2oL
FRy 7Y —arBPE O ELE,

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
BRIEDFHEi 7L —2D7 5 72 ZEBELE T, MHILES true 2. KL %5 false ZIRL £7,
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int Py_eval_input
B AT 2 Python SUEDFLRFLE T, Py_CompileString () & —#EITfiVE T,

int Py_file_input
T 7ANDZVEMDOY —ADSFHEARAENT- XD Xt T % Python ik D B tHFE 5 T.
Py _CompileString() & —#fVEd, ZHIXEEDRED Python Y —Ra—FZzay {15
5L EIMHHFLETT,

int Py_single_input
B—D3IZxt3 % Python SUEDBRFEE T, Py_CompileString() & —#EICfiVE T, ZHUuIFERD
AYRTYVEN—=TDIDDILETT,

struct PyCompilerFlags
AVRA T 777 RINDTEL LDOMERTT ., a—F2a v f LT 3RFDHE, ZOMEAKD int

-

flags £ LTHEINET, 23— F2FEITT 255101 PyCompilerFlags *flags & L THEINET, T
DYE. from __future__ import X flags DNEEEHTEE T,

PyCompilerFlags *flags A% NULL D%, cf_flags i 0 & L TibA., from __future__ import
Wk AZEHEBEA SN E T,

int cf_flags
aAVRAT 757,

int cf_feature_version
cf _feature wversion is the minor Python version. It should be initialized to PY_MINOR_VERSION.

The field is ignored by default, it is used if and only if PyCF_ONLY_AST flag is set in ¢f flags.
N—a v 3.8 TEH: Added ¢f feature version field.

int CO_FUTURE_DIVISION
ZOEY M flags ity FF 2 e, BREHAET /13 PEP 238 12X % THDFRA (true division))] & L

THbhEd,
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ZOfio~1id Python 7 7Y =227 vV OZRAY > P2 EHT 201X lbET,

void Py_INCREF (PyObject *0)

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

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

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

F 72 FH NULL THo TIEWIFEHA, 028 NULL TREWVWEHEEIFF TR VR SIE,
Py_XINCREF() ZfHio T 7Z& W,

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

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

See also Py_XNewRef ().

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

on o and return the object o.

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

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

B Z 4

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

can be written as:



The Python/C API, U1 —2X 3.10.19

self->attr = Py_NewRef (obj);

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

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

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

void Py_DECREF ( PyObject *0)

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

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

type’s deallocation function (which must not be NULL) is invoked.
This function is usually used to delete a strong reference before exiting its scope.

F TP 27 FH NILL THoTEWITFEHA, Z0D NULL TREVEHEENF TR VR SIE,
Py_XDECREF () %Zffio T E&E W,

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

ZBE: (PlRE __del__ ) XV v FEHDIIFTRAAL VAR VAN XEVFIREI NI ZIZ) XEV R
HEABUIERE D Python a— REFFOHT I TEE T, O XS5 Ka— FTRANIEREL xE
A, FATENTza— RIZTARTD Python 70— SV EBICHBHIZ Y 7 RATEE S, ThDPEKRT
% DIE. Py_DECREF() HBWM-UHIEN 2 K DHEITIE. 70— VAR SEEARER AR TV =
FO—EHLLREBIZHEIRNETHEE VWS LTI, IR VA6 TV M 2HIRT 23—
RIFHIBR T 24 7Y =7 bADOSRE—REZHICaY—L, VAT —2EZEH L. 2hd o —k
ZHUXT LT Py_DECREF() #MUHTRNETT,

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

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

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

during garbage collection.

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

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

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

It can be used for runtime dynamic embedding of Python.

TR~ 2 v: _Py_Dealloc(), Py_ForgetReference(), _Py_NewReference() &, £ > &S &Da
7 ONEIZBWTOAERT272DDHDTT, $. 7B — VER _Py_RefTotal dEEETT,
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FIVE

st

ZOETHAT 2EH S . Python OB DML FIN DXL TE S X 51272 D £35, Python OfSHL
FOEAREZ N SPHET 2 Z e NARYITT, T POSIX errno ZRICRRL/-MERER B2 L3 FAEL
HTERHBFILVWII—D (AL y NED) 0 —NLRA VI 5 —=20HD 75, FATRHILHEIIXIZE
ACD CAPI BB ZNZ2 27U 7 LERAD, RBRLLL 2RI —DRREZTRTDICHELET, IFLA
E0 CAPI BRI S —4 ¥ — & BIRL, @HEBBEBDRA > X 2BT ik oTWSHEIE NULL TH
D, BEBOEREZRTGEE -1 T3, (BISh: PyArg_* BIRUIEITITHIN L2 212 1 Z3RL. KBL7zk =iz
0 ZIKL%£7).

BARINCIE, =29 —4 P75 —RiE, FBINOR, FIADE, PL—ANy I7F T2 7 bD3 DDA TT 27 bR
A VR THEREINET, IRHDORA VREFENTSH, RESNBLWIEEIE NULL IR X FET (277l WD
POMAEHLRREIEXATED., Hl21E, FINOEID NULL OE&E. FL—Z "y Z13JE NULL OfEIZR D %
BA)

B 5 BEDIE O U 72 BEE W K ORI L 72 72012, Z DB R L 2 U e b7 vk & —RAINICT 7 —
AV —RERELEEA, MO LB T TIRELTVWET, 72U L THINEZ 2 Y 75 20,
HHEZWE (A7 27 PZRELZBAEVEDYTOLSR) ZADBROEARY Y —ZABWD FROWFRITRE 2 %
DELLP—HEIS>BEENDD 5, =7 -2 F 2% fHZ L T0iRTIUE, Elcklr 22Tl HDF
A, TT—D1DITRZIGAEIE. T —DPRESINTVS EHUHLITICHSE 2 Z e BKYITT, =7 =540
HENTOWRWESELFTEIERZONA TV RHEITIE. Python/C APIOE 62 2O H LIZER L 72D
WCREID R VATREED D D . RAIRIRIETRIT 20 LOLER A

SEIR: T5—#AITIE sys.exc_info() DR TIEHD FRA. 5 —HAITIXEEHIRSI A TLERLAEL (L
P o TEREHLET) IS LTV 2 DI L. sys.exc_info() OREFIIIMIE SN BOBISEELET (L
FAioTH S EHELEEA).
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51 HAheoV7

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

void PyErr_PrintEx(int set_sys last_wvars)
Part of the Stable ABIL. 0D + L — Xy 7% sys.stderr KHHL, =54 P r—&%22 V7L
9, L. T7—7° SystemExit THBRHEZRVLT TI., ZDHAE. FL—ANy Z3HhIhT,
Python 71+ 21X SystemExit £ Y ARV ATHRESNL I —a—FTHRTLET,

II7—A VI T —ERRESINTVD EFIC EIF, ZOBBERTHLTIZEW, ZhSDBE, E
Ml — %253 TL x5!

set_sys last_vars D3IEE B THIIZ, sys.last_type, sys.last_value, sys.last_traceback £
D, FRINBHD XA T fH, PL—ANY 7 ZRZIUCKS N E T,

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

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

BINDHEEZINTVENA VX TV XPEBIHN e REZIRE N TERVEEIL, ZD2—T41
T4 BB E X v —2% sys.stderr "NHALF T, FIZIE, HISD __del__ O XY v FTHAEL
Tz Z2ifibhEd,

FEZELNLVHINDGERE /-2 THF R M 2iELRTE D5 obj THEMMOHEAE Y, AR
BEiE. obj D repr XFHIBEEX v —JICHAEhE T,

COBBEMNUH T 2i2iE, sty PSR TORITAEZRD $2 A

5.2 FINDEH

UROBEIE, HEDAL Y ROLTI—A4 IO —XOREEHPILE T, FEEDD, 2o DEEDWL D
23, return X TCHHTE % X 5ITHIZ NULL KA VX Z2RLET,

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)
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Part of the Stable ABI. Z DBEIE PyErr_SetString () WM TWEZT D, FIAD 7 fE (value)” & LT
FE®D Python 7Y =7 b RIEETH D TEE T,

PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. Part of the Stable ABL. ZOBIZTS —4 > P 7 —XEREL NULL %
BLUE T, exception 1X Python fl4t 2 5 A THBXRETT, format LLEDFIEIETZI—X vt —-I%
E27:0D b DT, PyUnicode_FromFormat () D5IEE R CEKEZF > TWE T, format 1¥ ASCII =¥
a— R EINXFHNITT,

PyObject *PyErr_FormatV(PyObject *exception, const char *format, va_ list vargs)
Return value: Always NULL. Part of the Stable ABI since version 3.5. PyErr_Format() &R UTT
M, AIEES OO DIC va_list 5IEEZITED £,

N—a v 3.5 Tl

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

int PyErr_BadArgument ()
Part of the Stable ABI. Z4U& PyErr_SetString(PyExc_TypeError, message) X &ML 72 O T,
Z Z°T message \FMAABIBIEDRER ST UIHEI Nz WS Z e 2R LTVWET, EICHETHEA
T3DDHDTT,

PyObject *PyErr_NoMemory ()
Return value: Always NULL. Part of the Stable ABI. Z X PyErr_SetNone (PyExc_MemoryError)
ZAEM LIS DT, NULL I RLE T, LAdoT, AEVRBIZRoZEE, A7 27 MEID YT
¥ return PyErr_NoMemory(); £ H T W TEE T,

PyObject *PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. Part of the Stable ABIL. C 74 77 VBE#DI =7 — %R LT C 2% errno
ERELE 22, ZhEBINERAESE 27D IERNRBERTS, B —ERPEY errno fHT,
BIED (strerror() OB OLNDZ) METEILI— R v —ITHEIZXTNI T 27 2R LET,
Zh 6, PyErr_SetObject(type, object) ZFFUNH L %3, Unix Tid. errno {HA EINTR TH 5 &
X, TROBEIDAENLSATLIA-NEZRL TV L E, ZHUL PyErr_CheckSignals () %N
L. ZWHLT—A U7 —ReRELLGERIRES N EFRICLTBE T, BEIIHIC NULL 25K
LET, LEDoT, YATLA—ARBLI7—%RLEEE, YRATLa—LDF v —BIZ return
PyErr_SetFromErrno(type); £EL Z N TEET,

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject * filenameObject)
Return value: Always NULL. Part of the Stable ABI. PyErr_SetFromErrno () Il TWE TH, file-
nameObject 73 NULL TIRWIGEIZ, type DAV A M T 7 RIZE=ZFIBE LTETE VI I3 FWHNENM
INTWE T, 0SError BIANDIBETIE. filenameObject D3I A > A X > 2D filename BIHEZ EFHT
5DIZffbhE 3,
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PyObject *PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameObject,

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

PyErr_SetFromErrnolithFilenameObject() WM TE TN, 77 ANV % 2 D2 BRI ELK
L7zt 2PN T 572012, 2DHD 7 7 A NVEBA T 27 FEZITWD £7,

N— 3 v 3.4 TEM.

PyObject *PyErr_SetFromErrnoWithFilename ( PyObject *type, const char *filename)
Return value: Always NULL. Part of the Stable ABIL. PyErr_SetFromErrnoWithFilenameObject ()
WTWETE, 774081 C XFH LTEZLNET, filename 1d 774NN AT LOIY O—
TAVIEIFT—N\YET TFa—FEhixTd,

PyObject *PyErr_SetFromWindowsErr (int ierr)

Return wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 3.7. T
\& WindowsError Z A X 2 DAL TS, 0 @ jerr & XTSI NG E.
GetLastError() 2R3 7 —a— FHRRDIZHONE T, ierr H 2 WVId GetLastError() 2k - T
HGzohs L7 —a—FD Windows HOFBHAZELD 372012, Win32 BI%{ FormatMessage () ZM-0f
HLET, 20 b, H—ERD jerr [HTHE_EHED (FormatMessage () 26560 5) MiGT 27—
Ayt —ITHIZRTINATY =27 PR L ET, £ L T, PyErr_SetObject (PyExc_WindowsError,
object) ZFEHI L EF, ZOBFUIEIC NULL iR L ¥£73,

FIFTRE 2R BRIR: Windows o

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return  wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 38.7.
PyErr_SetFromWindowsErr () WZITWE T2, EHT2HIMDHEEET 2518 BMEINTVET,

FIFRTRE . Windows o

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return  wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 38.7.
PyErr_SetFromWindowsErrWithFilenameObject () IZIITWETH, 77 A4 LHIE C XFF e LT
Hzonkd, filename &7 7 ANV AT LADLY A —F 4 ¥ (0s.fsdecode()) TTFa— KN FET,

FH AT HE : Windows .

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

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

PyErr_SetFromWindowsErrWithFilenameObject () I TWE A, EH T2 DOEIZIEE T 5515
PBINENTHET,

MR RE 72 BR%: Windows o

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

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

name)
Return  wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 38.7.
PyErr_SetFromWindowsErrWithFilename () WL TWE T, EH T 200 OT 2 H6E T 2518058
mEnTOET,

HMFe]RE 72 BR4%: Windows o

PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. Part of the Stable ABI since version 3.7. ImportError % fijHIZiEH
T272DDBBTT, msg EHINDRX vy —IXFHE LTy FEINET, name & path Z¥H 5D
NULL iI2 LT &<, ZNZ1 ImportError ® name B Y path B LTy PENFET,

N— a v 3.3 TEM.

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

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

AU TVWETH, ZOBKITENR T 26154 LT, ImportError DY 77 7 AZIEETEE T,
N— a ¥ 3.6 TBE.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col offset)
BRIEDBIND 7 7 40, 170 A7y POlE#REZL Y b LET, BIEDHISND SyntaxError TRWHE
i, BINERRT B9 72 2T 40, D SyntaxError TH2 X BZ 2 L5 EEEBML T,

N— a v 3.4 Tl

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

N—a v 3.2 Tl

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

void PyErr_BadInternalCall()
Part of the Stable ABI. PyErr_SetString(PyExc_SystemError, message) &ML 72dDTF, Z
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2T message FNEHRIE (B 213, Python/C API B%) A IERGIEE L i Hiahiztnws 2t
ERLTVET, ERNETHEMT 2720000 T,

5.3

i[>

V= =)
|

MTFoE#z#n, C a— FTE2AEEZME L £, Python ® warnings €Y 2 — LV TAREATWVWSIAE
HOBEYE I MTET, ZhosBEIEEEE X v —I% sys.stderr NEHLETH, 2—IFhELE2T
ZETDZIOIHEET S b TE, 20HEIR, BRBIIHINZEN L $5, BEHEMS S ORED DI
%@Eﬁﬁﬁﬂﬂ’)”*%ﬁﬁ?% EWVWH ZEBANFET, FISIEH IR VEEIREDEIZ 0 T, st Eh
7HaE -1 T3, (BEA v —Y0EBIcHhEhd . BIEZDFINDFEEDFDITONTITHMTE %
Ay TRRENNZLS DTT, ) fsBEH S E, WOl Litid@E ofIsLE 2T wE 3 (B2, R
FLCW=BIRICk U Py_DECREF() 1T\, =5 —{HZRLZT),

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack__level)
Part of the Stable ABL. HHEX v 2=V % FIT L E T, category 5IEBIIEE D73V (UTNE2SR) »E
721% NULL T. message 51803 UTF-8 = a— FENXFHNITT, stacklevel \FA X v 7 7L — LD
ERTIEOBETY, BHERZDOAX Yy 7 7L —ADOHDFETL TV TR OFEITENE T, stacklevel H
172 PyErr_WarnEz() ZWMOH LTV 2EE. 2 728 2D EOREEDY Warning OFITITITR D £73,

& H 7 VI PyExc_Warning D% 727 7 ATRINIER D £H A, PyExc_Warning &
PyExc_Exception %727 5 ATF, 77 4 sDEEDH T 3V IE PyExc_RuntimeWarning T,
EHED Python BE& A 73 Vi3, FEESHTIY) THEDIIEINATWS 7 a— Ve UTHHAT
BETT,

ZEEaY - LT 3DOERICOVTIE, warnings €Y 2— LD RFFaXy7—yarveavr R
FTAY RFaXyT—2arD -WAT>aryESRLTLIEIW, EEartrn—1D7zHd C API
FHD FEEA

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

lineno, P?}Ob](’(’/ *module, PyObject *registry)
FARTOEEDEMEEHRICHE L EE Ry b— VR ML ET, iUt Python Pi#{ warnings.

warn_explicit() DEENZR T v =T, IHWIKEREHFIIIEZELEZBIBL T I W, Z ZIZHHA
ENTVWET 7 4V DR EE 72012, module ¥ registry 518UE NULL KERETEZ N TEE T,

N— a v 3.4 TE.

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

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

I a—RINEXFHTHZE ZABERD. filename & 77N AT LOIYA—T4 VT LT
S—=N\YFZ TTFa—-FEIhET,

int PyErr_WarnFormat ( PyObject *category, Py _ssize_t stack_level, const char *format, ...)
Part of the Stable ABIL. PyErr_WarnEz () W7z X S BB TI D, EHEX v -2 %74—<v T3
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DIT PyUnicode_FromFormat () Z AL %3, format 13 ASCIL IZT. ¥ a— FENXFIHITT,
N—a ¥ 3.2 THEM.

int PyErr_ResourceWarning (PyObject *source, Py ssize 1 stack_level, const char *format, ...)
Part of the Stable ABI since version 3.6. PyErr_WarnFormat () WZA72B$0T 3 25, category 1%
ResourceWarning {272 D, source |3 warnings.WarningMessage() IZEINE T,

N— ar 3.6 TE.

54 I5—A2JT7—2DBVEDLE

PyObject *PyErr_Occurred ()
Return value: Borrowed reference. Part of the Stable ABl. T5—4 VY7 —XPREZINTWVWE1T
AFLET, RESNTWBHEE, HIStD B (PyErr_Set* BIOD—2d 2\ & PyErr_Restore() -\
DESHLUVIERH LIS T 28 —518) ZIRLET, FESINTOWARWVWEEIE NULL 2R L ET, iRk
BREDEANDZREF > TVWERADT, £RUT Py_DECREF() 3 2HEIEIH D FH A,

FEOH LANG GIL 2515 L2337z b 8 A,

AR RO EZREOHISN & L 72T L 7230, 2D D12, NITRT PyErr_EzceptionMatches ()
o T2V, (HBIFHEBICKIT 2TL & 5, BRERS, BlIAITZ FATERIA VAR Y ZADD
Liznwl, »250WE 77 2ABIN0GEZHIGESNI0INDT 727 7206 LRV ESTE, )

int PyErr_ExceptionMatches (PyObject *exc)
Part of the Stable ABI. PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) &R U, flsfH
FRICHRE SN ZI2RT. ThEZHUHZEITRETY, FIAIREL TWRVLZRLIE, XEVT 7R R
BRPEZZTL &9

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
Part of the Stable ABL. I8} given 73 exc DIV EET 2HECE LB L X T, exc D7 FRAA T
P2l VTHBEED. given DYV T T TADA VARV RATHB L BICHEERLETS, exc DX T NLDY
BlE. BTN H 2 (BEROZOY T X TIVTHRINCD ) TXTORSNEIEET 206N E T,

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject ** ptraceback)
Part of the Stable ABI. T35 —A VY5 —2%27 FLAZET =D20ZHOPABDOBLET, =5—A
VIT=EPRESNTORVEEIR, ZOFTRNTOEKE NULL KRELET, T7—4 VI 7 — XK
EINTVBIHEEE 7V 7EN, DRI IEhiZhZhoA 7227 bAOZREROZ 2ITRD
$9, MATY =27 PO NULL TRWE ETE R, ZOHE FL—ANy 74 7T =2 NI NULL 2d LI
E¥ A
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FEIR: EHE. ZOBEBEANEIRIET AN EDOHZa— R0, 57— I F—RB2—RINICREFEL THE
LT3R EDOH 22— FTOAMFENET,

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

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

PyErr_Restore(type, value, traceback);

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

Part of the Stable ABL. Z2DA 727 O —A VI —RERELET, T7—-A VI T —4&
BITIRREZINTVEIEEE. BRIV T7EINET, A7V 27 AR NULL 5, =7 —A VP 7 —
ZM7) 7 ENE T, NULL D type & IE NULL D value H % WM& traceback 2 L TIEWFEH A, HlIAD
A (type) 137 7R TH BZRETT, TR FINDOT (type) H 2 WIHE (value) ZIE L TITWITER A, (Z
N OHAIZH 2 L B TR ZW S VHBEORER R 5 TL x5, ) ZOMUFHLIEZERAZADA TS =
OSBRI DREE T DRILFEFTHLDORNICENEZNDA TV = 7 bADBREF R ITFIUER S
BODTHH, $MUCHLORIEDBILINASOBREFR o TVERA, (ZOUERHEBEL TORVWES
F. ZOBEE[fo TIFVWITERA, HFELTBEE%T, )

FRR: EE. oI A P — &2 —RIEELELTINEDH 23— FTOAFVWET,
BFHEDLI—A I —RBRFT 572DI2IE PyErr_Fetch () o TLEE W,

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

Part of the Stable ABL. & 2RI Tl&. DIRD PyErr Fetch() PRFEIX 7 EFR{LIATOWARW” AJRE
WRHDET, DED, *exc 7 TAF TV =7 bEW xval IZFRIL Y T ADA Y AR Y ATIERNE WD
IBHFTT, ZOBBIIZDE S BGHICEDI FIREA VAR AT 2701 fbNET, ZDENT
TRIEHELEA T2 HEIMTHEE R A, BEERMIEI ST + - 2 2H8ET 2 DIEEIATY
S

AR Z OBIBIBIIMEICHEBAIC __traceback__ B ZRE LEHA . L —2Ny 7 2EYNIEK
TET WEND BHER. RDBIMD 2 — N PbETT:

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

Part of the Stable ABI since version 3.7. sys.exc_info() TR LN ZFIMEREZBF L E T, ZhiX
BICHE R G 22T 2 DT, HikilEZHINBHNNDSIRITF > TVuE A, HILW3 DDA
TV bADOBBEIRLETH. ZOFIIE NULL BH20d LOLER A, ZOBEUIHISMERDIREER
EHLEE A

AR ZoBEuE. EEEAIN RS - FTREHShEEA, EHICES L. AN DOREEZ —
REHNZREE L, TR I RENH 22— FTHEATE2 I N TEES, FAINORELZTICES., dLIIEY
V73 512i& PyErr_SetExcInfo() %o TLEE W,

N— g v 3.3 TEM.

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

Part of the Stable ABI since version 3.7. sys.exc_info() THROLNZHINEREZHFREL ET, THi
BICHE R IS 2SR 2 b DT, FillEZ I fIANOSRITR > TVwERA, ZOBKIZTIE
NOBWEBRAE T, HISOIREEZZ V7 L7zwiEEE 3 22 TO5HIC NULL 2L T ZE W, 3D
DFIFIZDONTO—RIVIANK, PyErr_Restore() ZBHRL T ZE W,

AR CoBBE. AEEAN RS a - FTREHAINEEA, EMIZED &, ZHREHISOIRE
ZRANCRFE L. TRRTRBENDH 23— P THEMAT LI TEET, FSOREZIIET 2121
PyErr_GetEzcInfo() 2o TLZE W,

N—a v 3.3 Tl

55 T FNNVEIVY

int PyErr_CheckSignals()

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

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

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

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

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

nothing and returns 0.

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

(such as by pressing Ctrl-C).

AFR: 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).

EFR: 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 FNVHREELLZMRZS I 2 - P LFET, R
PyErr_CheckSignals () DMHIN &, G2 o5N7> 7 FAR/BHD Python O 7 F Ay RS HIT
UoHiEh s,

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

presses Ctrl-C to interrupt an operation).

5z 5ie> 77 Fud’ Python ICRLE 720> - 72 (signal.SIG_DFL ¥7z1% signal.SIG_IGN IZFE X
nTni) HBa, EHIhE T,

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.

7AFR: This function is async-signal-safe. It can be called without the GIL and from a C signal handler.

N— g r 3.10 TEM.

int PySignal_SetWakeupFd (int fd)

ZD2—T 4 VT4 BEIE. O FNERITE - B T FABFSEANL P LTEEZAL 7 74 LE
WRTEBBELET, fdid/ v 7ayF 7 ThRINERD F8A. ZOBEE, 1 D807 7 4 LEEdT%
BLED,

fH -1 2T, ZORBZEINCLES;, Ch2PWHRETT, ZDBEEIX Python @ signal.
set_wakeup_fd() E[FFETTH, YARTI—F v 7 dbiT0ERA, fd IFEMNRT 7 A LVREABRFTH
LZRETT, ZOBEBIEIAL ALYy FRLDAMRIHINZRNETT,

N—ar 3.5 TEH: Windows T. ZOBEEIZY 7y FAY RALZFR—F T2 X5k FEL,
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5.6 BINI S

PyObject *PyErr_NewException(const char *name, PyObject *base, PyObject *dict)
Return value: New reference. Part of the Stable ABL. 2D 2 —7 4 V7 4 BEUIH L WIS 2 5 2%k
JRU TR L £ 3, name 51E0IH L WEIS O, module.classname XD C CFEFITHRIFIUIR SR
W, base & dict 5IEUIERE NULL T3, JHUITXNTOFNDZZDDNL— b+, AIAAE Exception (C
Tl PyExc_Exception & LT7 7 AHRE) Z— b LTIRELKI FRAA TV 27 bRERLET,

FLWZZ XD __module__ EIEIE name SIBOFIES D (REZED Fy MET) KRES N, 77 R%AE
BT (RRD Ky bOK) ICREINE T, base 5IBIIRDO Y DR—R 7 FAEET 57D 2 %
T, —DDITARATH, VIRADRTILTHEMOER A, dict 5IBUZT T AZHE XYV v ROFERIEET
57=DIHEZET,

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

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

WAL 7 5 2B docstring ZEYE T E £5, doc 25 NULL THEWES, 242 7 2D docstring
WD ET,

N—a v 3.2 TEM.

5.7 fINAT ok

PyObject *PyException_GetTraceback (PyObject *ex)
Return value: New reference. Part of the Stable ABI. Python T __traceback__ EMH» 5727 AT
X2bDLRUL, BIFHZBIF 5 traceback DFLWESRZIEL £ 7, BT 5 traceback WIS E T,
NULL ZiRL £,

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

PyObject *PyException_GetContext (PyObject *ex)
Return value: New reference. Part of the Stable ABI. Python T __context__ EWH» 57 72 A T%
2H5DLFU, BIAMCET2aY7F R (ex DB I N/ & 2L TOFIOFIS A > 2K Y R) D
FLOWSHBEZELET, BRI 230732 FMWEEIE, NULL 2IEL $35

void PyException_SetContext (PyObject *ex, PyObject *cix)
Part of the Stable ABL. MBS 2 a7 F A MC etz Yy FLET, 2V 75 %121 NULL Z{EH
LTLEEW, ctz BHIIA VARV AP E S D RiEPD BT = v 73T ERA, 2 ctzr ~NDE
WrBRAET,

PyObject *PyException_GetCause (PyObject *ex)
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Return value: New reference. Part of the Stable ABI. Python T __cause__ EM0567 72 ATE 3
ORI, HIAMCEET 2HA (raise ... from ... KXo Tty hXNBHA 2R R, B LK
¥ None) DHFTLWBIRZIRL 7,

void PyException_SetCause (PyObject *ex, PyObject * cause)
Part of the Stable ABIL. fI#MCBERS 2 RENC cause By P LET, 7V 73 5I121E NULL ZFHL T
{7Z2EW, cause BHIHA VARV A None DEBL LN THZ I Z2iEIPDIHF v 7IiXfTbhh g
Ao ZHUZ cause NDBRERAE T,

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

5.8 Unicode fIAA T o bk

TN oBEIE C 785 5 Unicode HIANZE- 7= DBIELZD $27-DIFHLET,

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

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

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

PyObject *PyUnicodeEncodeError_Create(const char *encoding, const Py UNICODE *object,
Py ssize t length, Py ssize t start, Py ssize t end,

const char *reason)

Return wvalue:  New reference. encoding, object, length, start, end, reason J&TE% ¥ - 72
UnicodeEncodeError 4 7Y =27 b ZE L £ 9, encoding B X reason 1& UTF-8 > a—F&
NIZFHNTT,

N—¥ g v 3.3 TIEER: 3.11

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

PyObject *PyUnicodeTranslateError_Create(const Py UNICODE *object, Py ssize t length,
Py ssize t start, Py ssize t end, const char *rea-

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

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

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

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)
74 % 5 & ISR
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PyObject *PyUnicodeEncodeError_GetEncoding(PyObject *exc)
Return value: New reference. Part of the Stable ABIL. 52X 607205447 = 7 b D encoding @M%
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 & 7544 72 = 7 b D object @M% IR
LEd,

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

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

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

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py _ssize 1 start)
Part of the Stable ABL XA A 72 227 b D start BIEE start ITRELE T, KHHLRES 0 %,
KBL:S -1 ZRLET,

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

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

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

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

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

PyObject *PyUnicodeTranslateError_GetReason(PyObject *exc)
Return value: New reference. Part of the Stable ABL XN /=HAA 7Y =2 b D reason BHEEIEL
9,

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

it PelinicodeFncodeR _SetR n(PyObject *exc, const char *reason)
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int PyUnicodeTranslateError_SetReason(PyObject *exc, const char *reason)
Part of the Stable ABL. JEXN7fI5 472 =2 b D reason JBHE% reason ITHRELE T, BIHILZH 0
T, KMLES -1 ZRLETD,

5.9 BlROEE

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

call protocol takes care of recursion handling,.

int Py_EnterRecursiveCall(const char *where)

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

USE_STACKCHECK A EHR XN TWVEHA. 0S DRX v I B F—nN—T0—pBLEMY S 0%
Py0S_CheckStack() 2> TFzv 7 LET, LA —N"N—70—-LTW37% 5, MemoryError %
ty PLEBTRWEZIRELET,

RiZZOBEBLIHEIFO LRIGEL TWiWhEF v 7 LET, ERIGEL TW3%5E, RecursionError
Pty P LEOTRWMEEZRLES, 2 TRVWESRYeE2RLE T,

where 1Z " in instance check" ® Lk 57: UTF-8 = a— F‘c"ﬂf:f{?ﬁ” LT, HFOES DRI
ELEZ 2 TEHEN S RecursionError DX vt —JICHEETE L XS ICTRETT,

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

void Py_LeaveRecursiveCall (void)
Part of the Stable ABI since wversion 8.9. Py _EnterRecursiveCall() % & 7 X ¥ % 7,
Py_EnterRecursiveCall() @ BEHLT FEOHI LITHL 1 BIFHZRT4AUER D 8 A

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

a Y7 FENIN U tp_repr ZHEYNIHEET 2121X, FHRLZEROUEIKRDOLNE T, XX v 7 ORGEICIAZ.
tp_repr IFERUIEZ B 27-DICA TP 2 7 bRilllo T BEDDH D £5, XD 2 DOBEBUIZ DIEREL &
2L ET, EEHICIE, TN 513 reprlib.recursive_repr() SR C OEETT,

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

ZOATY 7 FBBOCEI NS D o756, ZOBBIIIEORBEEZRL 3, TDHE. tp_repr
DFELEZ, ERERIXFINA T 27 b RIBRITARETT, FIZIE dict A7 =7 M3 {...} ZiRLE
Tl list A7V =27 ME [...] ZIRLE T,
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PR AR D _ERICE L 725813,

X NULL IR T XRETT,

ZOBBUIADEEEZRLET, ZOHA. tp_repr OFEET M

FhANDGEE, BRI Ea 2R L, tp_repr OFEHTAE B DU ZHIT THrEVERA,

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

5.10 1RZEHI5

PyExc_ D% A2 Python Ot #aH M ARiZ D07 m— UV ZEH L LT, X TOEE Python HI54 23| AT
RETT ., TNBIEE Pyobjectx BHib, IRTIZIAF TV 227 b TT, BERT 2012, IXRTOEKE

DURICHEL 5
C# Python % AR
PyExc_BaseException BaseException *l
PyExc_Exception Exception *1
PyExc_ArithmeticError ArithmeticError *1
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError

PyExc_ConnectionAbortedError

ConnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedError

ConnectionRefusedError

PyExc_ConnectionResetError

ConnectionResetError

PyExc_EOFError

EQOFError

PyExc_FileExistsError

FileExistsError

PyExc_FileNotFoundError

FileNotFoundError

PyExc_FloatingPointError

FloatingPointError

PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError
PyExc_IsADirectoryError IsADirectoryError

ROR—TIZHL

5.10. FEHS
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R 1-AIOR—IHS5DHE

C# Python % AR
PyExc_KeyError KeyError

PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError *1
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError ModuleNotFoundError
PyExc_NameError NameError

PyExc_NotADirectoryError

NotADirectoryError

PyExc_NotImplementedError

NotImplementedError

*1

PyExc_OSError 0SError
PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
PyExc_RuntimeError RuntimeError
PyExc_StopAsyncIteration StopAsyncIteration
PyExc_StopIlteration StopIteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError
PyExc_UnboundLocalError UnboundLocalError
PyExc_UnicodeDecodeError UnicodeDecodeError
PyExc_UnicodeEncodeError UnicodeEncodeError
PyExc_UnicodeError UnicodeError

PyExc_UnicodeTranslateError

UnicodeTranslateError

PyExc_ValueError

ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

N—3 a3 ¥ 3.3 TiEMM: PyExc_BlockingIOError . PyExc_BrokenPipeError . PyExc_ChildProcessError

. PyExc_ConnectionError . PyExc_ConnectionAbortedError . PyExc_ConnectionRefusedError

N PyExc_ConnectionResetError N PyExc_FileExistsError N PyExc_FileNotFoundError

N PyExc_InterruptedError . PyExc_IsADirectoryError |  PyExc_NotADirectoryError .

PyExc_PermissionError . PyExc_ProcessLookupError . PyExc_TimeoutError (¥ PEP 3151 Z &

_ 1 ZIRROBEERN DD D= R 2 5 R TE
78 £ 5 = N
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DIBAINE LT
N— a v 3.5 TiBl: PyExc_StopAsyncIteration & & U PyExc_RecursionError ,
N—Y a ¥ 3.6 TiENN: PyExc_ModuleNotFoundError.

INHIXHEEMEDD 5 PyExc_0SError DL A V7 ATY

C# AR

PyExc_EnvironmentError

PyExc_IOError

*2

PyExc_WindowsError

N—=Y a3y 33 TEHE: ZhHDITA ) 7 RIFINOREEE T 30 ffbi g3,

HER:

5.11 BEEEZAHTIY

PyExc_ D% A2 Python ORI AW Ziz D7 a— VAR LT, $XRTOEHE Python B A 73

DHHAREET T, TN B3 PyObjectx BHib, TRTIIRA TV 27 bTT, TTEEZHHT 57-2DH12, §XT
DERELIRICHEL 5

C# Python %4 AR
PyExc_Warning Warning *3
PyExc_BytesWarning BytesWarning
PyExc_DeprecationWarning DeprecationWarning
PyExc_FutureWarning FutureWarning
PyExc_ImportWarning ImportWarning

PyExc_PendingDeprecationWarning | PendingDeprecationWarning

PyExc_ResourceWarning ResourceWarning
PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

N— a ¥ 3.2 TiEBfN: PyExc_ResourceWarning.

*2 Windows TOAEZINTVWET, 7V Fat v+~ 0 MS_WINDOWS DEZREINTVWEINTAIFEI LT, chzffisa— %
REELTL XV,
*3 ZARIOEMEEL 5 T ) DO DR—=R Y 5 RATE
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HER:
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COEOBEIZ. C TErNEZa—FE TS5y b7+ —LARBTAIMEDODH 2B DICT S ETEY2DBD2H, C
5 Python €Y a— %25 b, Z L THEHEDOFIEEMERLZD. C OfEd 5 Python DEEZHEET 2 H D
FT, BARI—T 4 VT A WERTEZITVET,

6.1 AXRL—FT 1 VI RATLEEDI—T1 )T«

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

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

int Py_FdIsInteractive (FILE *fp, const char *filename)
filename &\ 5 ZATOFLEE /O 7 7 AV fp DXFER (interactive) TH 2 e EZ LN HEICE (FF
¥nr) ZIRLET, T4 isatty(fileno(fp)) DEIKKREZ 7 7 A VDBFETT, 70—V R75 7
Py_InteractiveFlag BEDGEITIE. filename R A > X H3 NULL A2, (A '<stdin>' F7zld 17277
DVITNPIZFLWGRICSEZIEL XTI,

void Py0S_BeforeFork()
Part of the Stable ABI on platforms with fork() since version 3.7. 70X AN 7 + — 27T BHNI, W<
D ONIIREZ S 2 7D DBIT . fork() PHAED 70t X 2HHT 2 Z Dt O BI%L % I
CHITHNC Z OBBZEF UL SR TFNERD FH A, fork() DERINTVWE I AT LATOAMATE
9,

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

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

void Py0S_AfterFork_Parent ()
Part of the Stable ABI on platforms with fork() since version 3.7. 70X XD 7 4 — 27 LU BRICHAEIR
BEFEHT57-20DMMTT, fork() . HED vt REEMT 2 2 OMMOHELOEERFEIH L2k
2. TR RAQERBEIH LTS 2Ihhrbo 3, Bt Ao ZoOMBEF IS RTudnn %
Ao fork() DERINTVWE AT ATOAMHTEET,

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

The same is true for Py0OS_AfterFork_Parent ().

N— a ¥ 3.7 TENM.

void Py0S_AfterFork_Child()
Part of the Stable ABI on platforms with fork() since version 3.7. Function to update internal
interpreter state after a process fork. This must be called from the child process after calling fork(),
or any similar function that clones the current process, if there is any chance the process will call back

into the Python interpreter. Only available on systems where fork() is defined.

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

The same is true for Py0S_AfterFork_Child().

N—a v 3.7 CEM.
BE:

os.register_at_fork() % F| F ¥ % ¥  Py0S BeforeFork(). PyOS_AfterFork_Parent()
Py0S_AfterFork_Child() IZ & o THUOHI N2 A A& LD Python BABZERTEZ X3,

void Py0S_AfterFork()
Part of the Stable ABI on platforms with fork(). 7 vt x5 fork L7z%OWNERIREZ EH T 27-0DH
¥ TF; fork & Python £ ¥ & 7V Xl 2856, Fikk 7o ANTZoBBZ TR SR
DERA. Filek 7 R RFTAREYZ 0 — F 3258, COBBENUCHTLEEIDD FEA.

N—=a v 3.7 TIEHERE: Z OBIBUE Py0S_AfterFork_Child() W2k > TEEMMI O FE Lz,

int Py0S_CheckStack()
Part of the Stable ABI on platforms with USE_STACKCHECK since version 3.7. £ ¥ X 7T ) XAHB ALK
v 7B EHVRL Lt BICHEEZRLE3. 205 = v 7 BIBICIMEENED S D %3723, USE_STACKCHECK
MERINTWVWBIGE (BUK T Microsoft Visual C++ 2284 5 TEIL F L7z Windows hit) 12 L22F]
FTZ%+¥A . USE_STACKCHECK ZHEIMICERZINET; BRI D2 - FTZIOERETLEL TIERD F
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A,

PyOS_sighandler_t Py0S_getsig(int ¢)

Part of the Stable ABL. & 27 F L i i T BBHED S 7 F AN F I 2IKRL T, ZORIX sigaction()
F721% signal () OWVFTINPIINT BT v X—TF, sigaction() % signal() ZEHEMUIH L TIE
7% h ¥ A! Py0S_sighandler_t X void (x)int @ typedef IZ X 2 A& T,

PyOS_sighandler_t Py0S_setsig(int i, PyOS_sighandler_t h)

Part of the Stable ABL. 273V i W T EHEDS T FANY E % W ITRELET; MEIO> 7
ANV RZZIRELET, ZOREII sigaction() 7213 signal() OWVWFTHHIIHT 2 NT v =T
T, sigaction() % signal() ZEHEM UM L TIZ7 D £¥A! Py0S_sighandler_t X void (*)int
D typedef 12X 2HI%TI,

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

Part of the Stable ABI since version 3.7.

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

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

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

T7ANDRTLADIYA—TA VI EIT—N\YREZ BN, PXFHNETa—FLET, T7—1
R 723 surrogateescape 7 — NV FJ 26, 72— FTERWVAA ME U+DC80 225 U+DCFF £T
DHEHFADF e LTTa—FE, N MY esr— b Fe LT7a—RFTE3581F, 7a2—-F33
DT { surrogateescape L7 — Y K7 & o TAA MIBWZRFr—FEINFET,

ML XEVIERESNLTA FFX ¥ 77 X—XFINDRA Y REBRLET, TOXEY 2T 2 DITIE
PyMem_RawFree () %o T 72& W, 5144 size % NULL THRWEHEE, null XFUHNDT AL Fx vy 5
R — D% *size "NEEZAALE T,

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

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

filesystem_encoding and filesystem errors members of PyConfig
CIATIV—RNATHRWVIRD, 7a—-—RFTOZIT—-FEID ZFEA,

¥y 77 R—XFHENL PXFHNRTITIE Py_EncodeLocale () BAEUR > T 72X W,
BE:

PyUnicode_DecodeFSDefaultAndSize () 3B XU PyUnicode_DecodeLocaleAndSize () BIEL,

6.1.
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N—Ya ¥ 3.5 TEM.

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

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

Py_LegacyWindowsFSEncodingFlag is zero;

char *Py_EncodeLocale(const wchar t *text, size_t *error_pos)
Part of the Stable ABI since version 8.7. VA4 F&¥ ¥ 77 X —=XFH% T7AI AT LODITY d—
TAVTEIS—NYEZ I ya—FLET, T7 -2 FIH surrogateescape T7 — Y FJ 73
5. U+DC80 7»5 U+DCFF £ TO#HBOY 15 — b XFIX 0x80 225 0xFF £ TODNNA MIEHXN
3

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

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

character on encoding error.

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

filesystem_encoding and filesystem errors members of PyConfig.

NAMFHNETA R r T 7 X —XXFINIRTITIE Py_DecodeLocale() BAEIZRH > TL 72\,

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

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

8%
PyUnicode_EncodeFSDefault () 3B XU PyUnicode_EncodeLocale() BAHEL
N—a v 3.5 @M.

N—=Ta ¥y 3.7 TEHE: ZoOMEZ, Python UTF-8 Mode T UTF-8 =>a—7 4 Y7 %FHT 3 L5
Y xE L7,

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

Py_LegacyWindowsFSEncodingFlag is zero.
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6.2 > X7 LA

sys BV 2 —ADRELTVAHEICCODa—-Fr o7 27X T2 TT, IRXTOBBIIHED A > 2T
RAL Y RO sys EY a—VOFFEICH L TEIMEL T, ZOFFFIEINTORL v MREBEERICERIALTY
£,

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

int PySys_Set0Object (const char *name, PyObject *v)
Part of the Stable ABL. v 2% NULL THEWEA, sys BV 2 —1D name IZ v EREL FT, v 2% NULL
K5, sys B 2 —h 5 name THIFRLE T, BPIL7Z5 0 &, =5 —IiE -1 ZRLE T,

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

void PySys_AddWarnOption(const wchar t *s)
Part of the Stable ABI. Append s to sys.warnoptions. This function must be called prior to

Py_Initialize() in order to affect the warnings filter list.

void PySys_AddWarnOptionUnicode (PyObject *unicode)
Part of the Stable ABI. sys.warnoptions 2 unicode ZBML F 5,

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

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

void PySys_SetPath(const wchar_t *path)
Part of the Stable ABI. sys.path % path IZEENZ3RAD, VAIA TV 27 PIREL X T, path
377y 74— LDOME AT Y I X (Unix TIE :, Windows Tid ;) TRUISNZRZADY X M TR
FAUIIR D TR A

void PySys_WriteStdout (const char *format, ...)
Part of the Stable ABIL. format THE & N7z FH|% sys.stdout IZHN L X9, YIDFEDE
o kGEEED, PINI—YBEAEL S8 A (),

format &, 7 #—~<v MREOHNIFHND b =X LDREF X% 1000 N4 PATIIIZ 2 XETS, - 1000
NA LD ASCFINIYID G 5N F T, KT, FlRDRV "%s” 74 —< v P /SRS TREDD X
HAc ".<N>s" DEIWXLT N K10 EHOEZIEEL. <N> + 20D 7 + —< v MROBRAY A
ZH31000 ZHEAL VLS ICRETINRETT, ML LI "% R MIT2BER DD $5, JFEIC
REVEIEISH LT, BAEOKTZHIT 2N 2H D 5,

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

void PySys_WriteStderr (const char *format, ...)
Part of the Stable ABI. PySys_WriteStdout () X [R U T3 . sys.stderr L <& stderr ITHIIL
£9,

void PySys_FormatStdout (const char *format, ...)
Part of the Stable ABI. PySys_ WriteStdout() \Zfl7zBfT 35, PyUnicode_FromFormatV() %ff-o
TRy tE—=I%74r—<v L., XvtE—UZHEEORIVIDFHEDLEDIILERA,

N— 3 v 3.2 TEM.

void PySys_FormatStderr(const char *format, ...)
Part of the Stable ABI. PySys_FormatStdout () RU T2 sys.stderr & L <& stderr IZHIJIL
9,

N— a ¥ 3.2 TEM.

void PySys_AddXOption(const wchar_t *s)
Part of the Stable ABI since version 3.7. Parse s as a set of -X options and add them to the
current options mapping as returned by PySys_GetXOptions (). This function may be called prior to
Py _Initialize().

N—a v 3.2 Tl

PyObject *PySys_GetX0Options ()
Return value: Borrowed reference. Part of the Stable ABI since version 3.7. sys._xoptions & [fkk.
X AT avOBEORHELRLET, T7—MEE 2L, NULL MRS, fiststy bahEd,

N—3a v 3.2 TEM.

int PySys_Audit (const char *event, const char *format, ...)
Raise an auditing event with any active hooks. Return zero for success and non-zero with an exception

set on failure.

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

cause reference leaks.)

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

PY_SSIZE_T_CLEAN was defined.
sys.audit () performs the same function from Python code.

N— g r 3.8 TEM.

86 E6EI-F1UT1



The Python/C API, YUJ—2X 3.10.19

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

deprecation warning was raised.

int PySys_AddAuditHook (Py_ AuditHookFunction hook, void *userData)
Append the callable hook to the list of active auditing hooks. Return zero on success and non-zero
on failure. If the runtime has been initialized, also set an error on failure. Hooks added through this

API are called for all interpreters created by the runtime.

userData KA 21X 7 v ZEABICEINE T, 7y 7B RS V24 200U A2 0d LA
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 of type int (*)const char *event, PyObject *args, void *userData,
where args is guaranteed to be a PyTupleObject. The hook function is always called with the GIL
held by the Python interpreter that raised the event.

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

that raise events are listed in the audit events table. Details are in each function’s documentation.
I L T %&E A XN b sys.addaudithook ZEH L E T,

N— a ¥ 3.8 TENM.

6.3 7Ot XHFIE

void Py_FatalError (const char *message)
Part of the Stable ABIL. HAH T — X vt —3 (fatal error message) % Hi ] L T 7 0t 2 2 @ifill#& T
(kill) LE3, BERUHIITONEL A, ZOEUE. Python A > X 7V X 20T 2 DLEMRTSH
X3RS N & Bl A7V =7 MEEPFEL TWS EEDbN S L Z2IZDAH, U
END X LRITNILD ¥ A, Unix T 54 C 74 75 VB abort () ZMFUNHI LT core %
ARL &S LA ET,

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

current function, unless the Py_LIMITED_API macro is defined.
N—= a3 ¥ 3.9 TEH: Log the function name automatically.

void Py_Exit (int status)
Part of the Stable ABL BIfED 7at 2% T L% 3, Py FinalizeEz() ZM-UIH LK. HFHEC 74
77 VD exit(status) ZMUH L E T, Py FinalizeEz() BT T7 =R ok, MTAT—X&
AF 120 TRESNE T,
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N—=Tar 36 TEHE: RTUHOLS -3 WHI LR F L

int Py_AtExit (void (*func))

Part of the Stable ABI. Py_FinalizeEz () 7> &MU E 2 RIAARULEL 21T 5 BARL (cleanup function)
ZERLE T, BRMRBEEGIEIEL TIF I, H2IB L EE A, AT 32 ORIGRUIEBIR 2 B %
TEFET, BRICHINT AL, Py AtEzit O3 0 ZRLET; KT 22 -1 2 BL 35, RRBRICERRL
T BRI E D BRI O SN EF, RS A —E L2 SN EE A, Python ONERRTZR
T IR AR IR & D DIETICSE T L TW B DT, fune 225107 % Python APT HIENH LT
372D A

6.4 EXa—-ILDAVKR—F

PyObject *PyImport_ImportModule (const char *name)

Return walue:  New reference. Part of the Stable ABIL. Z OB IX F TN 3
PyImport_ImportModuleEz() % Bt L/z4 ¥ X —7 = — R T, globals B X locals 51¥% NULL
DEFITL, level Z 0 1IZL72bDTT, name 518U Ry FHREFENZ5E (H2 vy r—IJOH 7%
T a—LEIEELTWE5E). fromlist GIBHBV A ['*' ] 1IEMEN, RDEPSES 2—-1Z2E0 Yy
TLAURy =TI R EBHTDOEEY 2 —)b (named module) 12722 K51 LE T, (BERPL T
DR D FIZIE name BEBICIEZT TED 2 =L TRAF T F—IZIBEEL TV IHE, v r—
D __all__ BRHEEINTOVEY TEY 2 —Ahu— RINTLEI LWIRIEARS D 3, ) 4~
R— P ENTEY 2 —ANOFBBREIEL T, KRLEGEICEANZEy P L, NULL 2R L £,
A4 VR = MIKBLUTzEY 2 —Vid sys.modules 125D £HA,

Z OBENEE KN A VAR — M RFEALE T,

PyObject *PyImport_ImportModuleNoBlock(const char *name)

Return value: New reference. Part of the Stable ABI. Z OBI#IX. PyImport_ImportModule () DJEIE
TEDLAYTRATT,

N—Yar 33 TEHE: ZOBEII. ERIIADRAL vy FIZkoTA Y R—1ta vy Z2fTbhTwiGEiE
HIFEIZREL TWE L, L2 L Python 3.3 Tid, KT OHNTR Y JAF—LADBET 2 —LT LD
0y 7T LD T, ZORRDORHIZZIR 2 NI BITPLETIIHD FE A,

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

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

AAD Python BI# __import__ () Z#tlrr K< bhbh £,

B, £ v E—FEIANZET 2= by FLARNY 7 —IADH LWSEED, L L 7-58E 1365454
ZERELTNULL 2B LEF, __import__() YL X5C, Ny r—YDHF7TEY a— BRI
L EE, ZEBTRY fromlist ZEZINTRLINE, by LDy r—IRIRLET,

A Y R= IR 7Z5EE. PyImport_ImportModule() YRR ES 2 —NDL T =2 b
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ZHIBRL £9

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

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

To BV 21D YR—=MIOWTEHAIAAD Python BE __import__ () 2#br e X< oh b F
T, 2WVWIHIDH, FHED __import__ ) X ZOBEBZEZETIHLTVWEH2 5T,

ROEEZ. A VY R—PFEINEET 2= by LNy T —=IADH LWSIR, KRB 725813615
ZFELTNILL ZIBLET, __import__() ERILESIC. Nvr—YDHTEY 2 —AHERI N

L EZ, TR fromlist ZIEEINRLINE. by TLRLDRy =TI RIBRLET,

N— ar 3.3 TEM.

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

PyObject *fromlist, int level)
Return value: New reference. Part of the Stable ABI. PyImport_ImportModuleLevelObject () ¥ {8

TWETH, name » Unicode 7 =2 FTld# < UTF-8 Ty a— RENXFI|TH 3 5 THRR
D%,

N—Tay 3.3 TEH: level ITIEHBRPEADHEIZEHTEEEA,

PyObject *PyImport_Import (PyObject *name)

Return value: New reference. Part of the Stable ABL IRFED ” £ ¥ R—+ 7 v ZEE 2T =5
DEIKIEDA VB2 =T 2 —ATT (level 12 0 ZBHRT 22, #Hltf Y R—-TFZ2EHRLE7F). ZOBEIIT
ED v — rVEBEEEND __builtins__ 25 __import__ () BIEEFFUHL T, Thbb, BHED
BEICA YA P—LENTWEAS Y R= 79 I flioTA Y R-F2ITVET,

Z ORI EICHEN A VR — PR L $9

PyObject *PyImport_ReloadModule ( PyObject *m)

Return value: New reference. Part of the Stable ABL. €Y 2 — L %Hu— K (reload) L¥3, EDE
BHEE—RLEED 2a—h by LRy =IO RBIRICKR D 3, KL G&Ims%
£y PL, NULL 2IBRLF T (FOHATDH, BV 2 —WIERINTVWRIEERH D FT),

PyObject *PyImport_AddModuleObject (PyObject *name)

Return value: Borrowed reference. Part of the Stable ABI since version 8.7. €Y 2 —ILZIZNIGT
BEYa—NA Tl bR LET, name 5183 package.module DX THFVEHA, £TE
Va2 HERICYETEEY 2a—ARDIEDE D PMNR RIFUIHTIREY 2 -V 2ERLTEY 22—V
FEEICHAL ST, KL E1Idpist 21y P LT NULL ZIBL £9,

AR ZOBBEEY 21D YER- - FRITVWERA; BV 2 —AEE T — FERTWRT
U, EDEY 2a—NFTT =22 be1§5 I D %F, PyImport_ImportModule() %% DHlEHK %z
HoTEY2—N%AVKR=PFLTLEZ WV, Fy MR THE LR name BMEELIRWEGE, Xy 7r—

6.4.
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UREIRERE N E R A,

N—Ya ¥ 3.3 TEM.

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

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

Return value: New reference. Part of the Stable ABI. €Y 2 — /% (package.module JERX TH WV E
HA) BXU Python DA b a—F7 7 A VRfHAABBIE compile() THRONZa—F AT =2 b
ZILICEY 2a—N%ZB8—FLET, EVa NI TV 20 bAOHRLRZREZELET, KRR LHEEIIZ
%Ly b L, NULL 23R LT, 722 X PyImport_EzecCodeModule() DUERIZ A - 72H¢IZ name 73
sys.modules IZA o TWhke LThH, 4 Y R—MIEHMLZEY 2 —I sys.modules 125D FE A,
WEULDRERIZEY 2 — L% sys.modules WKHEKTDIEMRTHD, ZOXIRET 2 —N%A4 VK-
T25a—RIZL o T EY 2 —LDOREDPDL LRV (FY 2 — W EEDBERD AN ENTRED D
LILRW) 225 TT,

EYa2—)D __spec__ & __loader__ MELFEINTOARIFIUL, BHYIRMEIFREINF T, spec
D B—=X—=F, EY2—LD __loader__ » (b LREINTVIUR) ZHUHRES N, Z5 TRIFAI
SourceFileLoader DA Y AR ¥V AWK EINE T,

EYa2a—D _file BHIEI—FA TP 27 bD co_filename "FKESNFT T, b LETIREGEIZ.
__cached_ ~"HFEEEXNFET,

ZOBBUE. TTIAVE-FEIATVEREY 2 —LDOBEIIEHT— FE2TVWES, BRIICEY 2—11
DFE T — %175 HIEZ PyImport_ReloadModule () ZBML T EE W,

name 7% package.module JERD K v MR TH - 125A. FLEERIh TRV Sy F— IS Z
DIERE N WEFICRD T,

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

PyObject *PyImport_ExecCodeModuleEx(const char *name, PyObject *co, const char *pathname)
Return value: New reference. Part of the Stable ABI. PyImport_EzecCodeModule () &lITWE 325,
pathname 73 NULL THRWHHIKEY 2 — A 7227 bD __file__ BMIC pathname DRE I 15 1K
DBERLEDFET,

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

PyObject *cpathname)
Return  wvalue: New  reference. Part of the Stable ABI since wersion 38.7.
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PyImport_EzecCodeModuleEx() ¥ Bl TW ¥ T2, cpathname » NULL TRWHEHIZEY 2 — L
F 7Y =27 v __cached__ BYEIC cpathname DPRESINDHBELDFT, ZhdD 3 DOBED S
5. COBBDOERPEZLVTT,

N— ar 3.3 TEM.

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

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

5. name & pathname. cpathname 78 UTF-8 TLY 32— RINLXFHTHZEmPERDET, B
L pathname 73 NULL D5, cpathname 7> 5. pathname ¥ D X 5 RAEICHR 2 RNEDEHI A D I &
NnET,

N—a v 3.2 TEM.

N=Y a3y 33 TEHE: N ba—FDRANEZLNEEICDA imp.source_from_cache() 23V —
ANRADFEICHA SN E T,

long PyImport_GetMagicNumber ()
Part of the Stable ABL. Python N4 Fa—F 774 (% .pyc 77 41) DTy 7 F U N—=%2KL
F9, IV ITFUN—RBANL FA=FT 7 ANDERMD 4N, M2, YV PVZY T4 T UNA b —K—
THNEIRETT, T7-DHEF -1 ZIRLET,

N—ar 33 TEHE: RMLEGER -1 fEZELET,

const char *PyImport_GetMagicTag()
Part of the Stable ABL. =Y v 7 X2 7 XFF|% Python N4 ba—F 7 7> A 14D PEP 3147 7 % —
<~y FTRLE T, sys.implementation.cache_tag DEMEHTE, 20 Z OBEKORL D IHEHT
NETHEZIeZMFITHLEL & 50

N—a v 3.2 TEM.

PyObject *PyImport_GetModuleDict ()
Return value: Borrowed reference. Part of the Stable ABL. €Y 2 —VEHEHO 1D DOFHE (VbW 3
sys.modules) ZIRLEF, ZOFHFEIA VX TV XL IZ—DRITHE2EBBOTHERLTIZE W,

PyObject *PyImport_GetModule (PyObject *name)
Return value: New reference. Part of the Stable ABI since version 3.8. 52 SN /=AFTDOBICA ¥ K —
FEADEY 2 —VERLET, Y 2—PA YR=FEINTWREDP-ZGEIE NULL 23R LU F3 25,
I7—=l3ty PLERA, EY 2 LORKRICKBL7HEIZ. NULL ZRL, =5—%ty FLET,

N— a ¥ 3.7 TENM.

PyObject *PyImport_GetImporter (PyObject *path)
Return value: New reference. Part of the Stable ABI. sys.path & L <& pkg.__path__ OEHETH
% path ZHMF 270047927 V2B LE T, HEICEK o T sys.path_importer_cache & &FH
LEE322dHDET, DLELATII 27 M2 X v v P2 TN TR - LGEIE path EEZR
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2% 7 7HBREMND2 ET sys.path_hooks ZEBELET, D7 v 7% path EREWIARVHEIX
None #iB L ¥3; ZAUT X D. path based finder 232 D path BEE RfTII 27200+ 7P =7 b5
Ngipolzl L ZMUH LITIIRA £ 5, &EINICESNA 7S =2 I % sys.path_importer_cache
ANFrvTal, A7V IAOHLBRBRERLET,

int PyImport_ImportFrozenModuleObject (PyObject *name)
Part of the Stable ABI since version 3.7. name £\ %4RID 7V —X (freeze) ENFEY 2 —L %k H—
FLET HINT L 1 %2, Y 2—ADREOP R0 5 7551213 0 &2, #IEHLA R U 7235823615 =
Ly PLT-1%2BLET, B— RN L7ZEY 2 =N T 72 AT 3121 PyImport_ImportModule ()
2o TSV, (Note ZOBBUIIWE SIREZIAL AHITY —— ZOBBREY 2 — AW TITA &~
A—bFINTVZEBEYVBE—-—FRLTLEVET, )

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

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

struct _frozen
freeze 1—T7 A VT ADPERT 2L 7V - ED 2 - VT RZ Y T RXOMBERMERTT,
(Python Y —RBAIYID Tools/freeze/ ZZML T LX) Z OMEIRDEFRIE Include/import.h
ZHH, LFDEI B> TVWET

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

};

const struct _ frozen *PyImport_FrozenModules
ZDRA Y RIE _frozen DL A= K056 D, RIGDERD X ¥ 393 NULL 2 RIZ% o> TWD X 5 72AL
Fletas Kot nEd, 7V —XSNLET 2 —LZ2f VHR—1FT2LE ZOT—TINLEMKLZE
To = FA=FT 4 ®Oa—Fh6 ZORA ¥ XHHIZ# LT, BNcERS A7) —XLEY 2 —
NOREERITLLIICTEET,

int PyImport_AppendInittab(const char *name, PyObject *(*initfunc))void
Part of the Stable ABIL. BHFDOMAIAABES 2 — VT =T NVICH—DEI 2 — A ZBIMLET, DK
BAEEZ HH L7z PyImport_EztendInittab() @7 v S—BIT. 7— 7 ADPILRTE R\ E 1T
E -1 BIRLE T, HREY 2 —LE name TA Y R— FTE, BYNSA VK= b EHALBICECH
XNBEE Y UT initfunc ZFFVE T, Py Initialize() & D DENSFEFHE R TIERD XA

struct _inittab
HAAAEY 2=V YR MAD—DDLY MY Rl L TV AHEEARTT, VR MNOEERIE. 1~

92 E6EI-F1UT1



The Python/C API, YUJ—2X 3.10.19

27 ZCHAAEN TV D EY 2 — VO] & MHHLBIRDMEE S TWE§, Python Z#0iAT X
Shk7ur T rE, ZOERDEAH Y PyImport_EztendInittab() ZHASHE T, BIDOHAIAA
EY 2N ERMTEF T, MiEAKIE Include/import . h T TD XS ITERSINTVET:

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

};

int PyImport_ExtendInittab(struct inittab *newtab)
HAIAALEY 2= VDT =T NVIZ—HDEY 22— LZBML X3, B newtab \& name 7 4 —/L FH3
NULL 2722 TW3 £ ¥ FF)b (sentinel) =2 b U THIEGRZ N TWIRITNZZRD R A, LY FXVEEZS
ZAONBP oG EICEAETVEBRICKRZI0D LOERTA, BT 2L 0 2, WET— 7V %HRT 2D
WD XY ZHRTERP7258100F -1 ZIRLE T, BIEPRMLEGE, £Y 2 -V E—YIRE
T—7EMENER A, Py_Initialize() XD HENCHEFHXRFIUIRD 8 A,

Python 23R XN 2355, PyImport_AppendInittab () E721& PyImport_ExtendInittab()
F. 22O LORNCF O E N2 BENR DD 5,

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

TR —F #iE, marshal EY 2 — L e RUERE/H - 2B A T =27 o2 Ca— 2oz X512
LET, BILEATT —22EEHIBERIMZA T, T—X2HARTHEEL DD T35, BIl{tahi=-T—%%
BT D7 7 ANEIANAL FVE— FTHOANTOLRIFNUERED THA,

BB B/ EICK 5 KD ICRdIES N T,

CDEY2—LTE 320DN=YaryD7—REX2Y K- FLTVET, X=Ya ¥y 0 B3IEROHDT, N—
Yay 11 intern (LENLXFHNE T 7 A VNTHEL, Hiv—Y v HELORIC HAFEINE XS5 TLET,
N=ay 2iF, BE/NUSEBICRNLTALF Y 73—~y bEFIHL % T, Py_MARSHAL_VERSION (ZIfED
N=Tay (N=Yar2) ZRLET,

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long BIDEHUE value % file ~NEFILL 5, ZDOBEEIZ value D THT 32 v M 2F AL T,
24T 47D long B A ITIFBIRHI L £V A, version &7 7 AV 7+ —<v bERLET,

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

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
Python A7 =7 b value % file NBHFUL L £ T, version &7 7 AV 7 4 —~<v bERLET,

This function can fail, in which case it sets the error indicator. Use PyErr_Occurred() to check for
that.
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PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)
Return value: New reference. value DEEFLRBAD A o724 MAIZF T =7 b ERLE T, version 1
T77ANT x =<y P ERLET,

UToB#zfS &, BINLSNEZFHARE £ T,

long PyMarshal_ReadLongFromFile (FILE *file)
wiAlH LB M7z FILEx DT =X X ) =405, C O long B7T— X% HiAHL TGRLE T,
DEARUE. 4 T 4 7D long DY A4 XIZBfRIRL 32 By FOEL T EFALEE T,

Y

7 —DEE, BYRHAIS (EOFError) ZFEL -1 ZIRL £,

int PyMarshal_ReadShortFromFile (FILE *file)
A LAC2 N7 FILEx AD T —X X b Y — 406, C D short M7 —X2HAHLTELET,
DOREEUEZ. A T 4 7D short O¥ A ITBRZ L, 16 By FOEZ T ZoistE £ T,

Y

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

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. At UHICBD» 7z FILEx DT —X A b — 475 Python A 7Y =
7 I EIRLET,

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

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. wiH UHICB22 72 FILEx DT —X 2 ) — a5 5, Python 47
Px7 FEHAMLUTGELE Y, PyMarshal_ReadObjectFromFile() ¥iEW., ZDOREIZT 7 4 AHIC
BHDF TV 2 7 PIFELBROVEREL, 77 AADBREY LIZT7 7 AT =R E—KICXEY IR —
FLT, MRINLHEMED 7 7 A L2 5 — N A P DORAHTRDLIIXEY LOF—XZ2#ETE 5 X5
WLET, HRD7 7 A A0 SIS FRAH S RN TH o TWEHEICDA, ZOBKE[Mi- T2
W,

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

PyObject *PyMarshal_ReadObjectFromString(const char *data, Py _ssize t len)
Return value: New reference. data D363 len XA bDAAL RN 77 HDT =X A MY =205
Python A 7Y =27 v 2 RLE T,

T —DHE, #Y)72f5} (EOFError, ValueError, TypeError) % a4 L NULL iR L 73,
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6.6 5IEDAEREDIER

IHhoOBBEBHBEDOINREY 2 — VHOBESR XY v FE2ERT 2BICENTE, FLWIERS AN
extending-index {ZH H F 3,

ROICHHAT 2 3 DB Pydrg ParseTuple(), Pydrg ParseTupleAndKeywords(), B X O
PyArg_Parse() ZWhd EBRXEY] (format string) ZHWE T, ERXXFINE. BEPZIWZET
DEIBICE T 2 EH2EA DAV ENE T, WThOBBICBIT 2 EHAXTHD, ALELZf->T0E T,

6.6.1 5|BZM#FINI S

HEXFHNE, EuFzidznll bo 7 HRXEA (format unit)” 25K DL E F T, 1 DOFXEIZ 1 2D
Python # 7Yz 2 b2RLET; @EIZH—OXFr, FEREAMD SR I XFHNZFEIRNTH b DI D 5,
st e LT, FENTHOLATORWERBACFIIDE—D 7 F L AFEHIET 25808000 HD 3, MU
ToFHATIE, FIAFOOVWAERIIHRBA T, () FHINTH - 7258013 FHXBEALTHIE S % Python 4 7
Yx 7 MUITT; (M) FEINXEE 7 RLRELT2BES C 0BT,

XFHENY T 7

UFD7 ==y bEIA Tz MIEBELAEXEVF Y2 L TT7 78R T5DDHDTT, RN 3
unicode X bytes D7=DICEDRA ML —Y R HARTI2LEEIDD A,

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

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

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

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

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

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

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

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

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

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

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

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

s (str) [const char *] Unicode A 7Y =2 b2, ¥ % 77 AXFH %S C DRA Y RITEMLET, v 7
7 RBRA Y ERERDT FLRAZET &, TTIRFEL TOWEXTIINDHRA ¥ R ZDERITFHR L X
T, C XFFNE NUL THRIHENTWE T, Python OXFHENZ, null 2— RARA ¥ F3@EHICHEDAF
NTVWTERD FHA; b LHDIATN TWIUL ValueError Fl#h %22 L% $, Unicode £ 7Y =2 b
1 'utf-8' 2o T C FHNCEMINE T, ZHUTKIKT % & UnicodeError 2k L %79,

AR D7 x—< v M bytes-like objects #HR—FLERA, 77 ANT AT LNRAEZITE-T C
BRBOXFINCERL L 72 WIHEE, 08 7 + —~< v b%&. converter IZ PyUnicode_FSConverter() Zf&iE
LTHHT 2 L BRWTT,

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

sx (str X7zId bytes-like object) [Py_buffer] Z®dD 7 x—<v F& Unicode 7Y =2 k & bytes-like object
R C MUH LT o XNz Py buffer MERIEZHML £3, RO C XFFE NUL
NAPEEDPD LNFER A, Unicode &7 =7 MM 'utf-8' T>a—7 4 ¥ 27T C XFHNIEHX
NET,

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

strings using 'utf-8' encoding.

z (str F¥7zI3 None) [const char *¥] s IZBITWE T2, Python 7Y =2 Md None TH K< ZDHAEITIE
C DKRA Y ZIENULL iy b ENET,

zx (str, bytes-like object £7=I% None) [Py_buffer] s* £[F U TFA, Python @ None #* 7Y =7 b %ZIFH
5ZeDTEET, ZOHA. Py_buffer FHEAD buf X ¥ N—1d NULL 1272 D ¥9,

z# (str, e LER®D bytes-like object £7z1& None) [const char *, Py_ssize_t] s# 2l T W F 3 25
Python 7Y =2 M None TH K< ZDHEIWIE C DKRA Y XIENULL ity FEHET,

y (FiAH 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.

% E6EI-F1UT1



The Python/C API, YUJ—2X 3.10.19

N—=a ¥ 3.5 TEE: LA bytes Ny 7 712XV AL bHBEDATN TV & &I TypeError #i%H
LTWE L7,

y* (bytes-like object) [Py_buffer] s* OZF T, Unicode * 7Y = 27 b %ZIF{H1F T, bytes-like object DA%
ZHNIET, NMMFIT—2Z2THHIZEMICIE. COT+—I Y b EESCZ2#HELEXT,

y# (Fimt LERA®D bytes-like object) [const char *, Py_ssize_t] s# OZJET. Unicode 7Y =7 + &%)
T3, bytes-like object 72 & ZIHT T £ 3,

S (bytes) [PyBytesObject *] Python #7327 2 LT, bytes A 73 =7 P ZERL, WHREZELEHITN
FHA, A 7Y M bytes A 7Y =7 P TRIFIUL, TypeError ZiXMH L %9, C ZHUI PyObject*
YEHELTHHOEEA,

Y (bytearray) [PyByteArrayObject *] Python 7Y =2 b ¥ LT bytearray 775 =2 F2ZRL, W
REBEBBBIBRVERA, BLA T 27 bD bytearray TRIFIUL, TypeError XML T, CZ&
BiE PyObjectx ¥ LTEHF L THHOERA,

u (str) [const Py_UNICODE *] Python Unicode # 7Y = 7 b % NUL #4172 Unicode XFN Y 7 7 AND
RA VRITEW LT, Py UNICODE KA VY EREBANDT FLAZEIRITINUIRST. ZO7 FLARIZ
TZ1E 3 % Unicode Ny 7 7 ANDKA ¥ AP NE T, Py_UNICODE LFDNA MElZa v 4 vt
Yay (16 & 32y OB LD) IHKIFT 2 Z L ICHER L TL XV, Python XFHE null 2 —
FRA VP EEATERD FXA; null 2— FRA ¥ P EEDYE. ValueError A EH X 3,

N—=Y a ¥ 3.5 TEE: DHETE Python XFHNZ null 2 — FRA ¥ FPEDRAFNAT VR T2
TypeError ZiXHI L TWE L7z,

Deprecated since version 3.3, will be removed in version 3.12: WA X £ )LD Py UNICODE API ®—
BB T3, PyUnicode_AsWideCharString () ZfHT 2 K5 TBITLTLZE W,

u# (str) [const Py_UNICODE *, Py_ssize_t] AU u DNV T — 2 ¥ T, {HZ “OOLHIEHHL 7,
—2OHDZEHIZ Unicode T—Z Ny 7 7 ADKA Y X T, ZOHEZDEXTY, ZO7+—~<v MiX
null a— FRA VM E2ELZ P TEET,

Deprecated since version 3.3, will be removed in version 3.12: &f\WR X A )LD Py UNICODE API ®—
T3, PyUnicode_AsWideCharString() 2T 2 X5 ITHITL T LI W,

Z (str £7clF None) [const Py_UNICODE *] u il TWE 35, Python # 72 = 2 MJ None TH K<, %
DFFEITIE Py_UNICODE KA ¥ R NULL IZt vy P ENFET,

Deprecated since version 3.3, will be removed in version 3.12: WA X A )LD Py UNICODE API ®—
H8CF, PyUnicode_AsWideCharString () BT 2 L5 ITBITL T W,

Z# (str F£7=IF None) [const Py_UNICODE *, Py_ssize_t] u# IZEITWE 35, Python 7Y =7 i
None Td & <. ZDHFEIIE Py_UNICODE KA > R NULL it v I F T,

Deprecated since version 3.3, will be removed in version 3.12: WA X A )LD Py UNICODE API ®—
T3, PyUnicode_AsWideCharString() 2T 2 X5 ITHITL T LI W,
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U (str) [PyObject *] Python # 7Y =2 b & LT Unicode #7327 P ZERL, WHARIEHEBITVEE A,

wk (

A 7Y =2+ Unicode 7Y =2 bTRIRWIEGE, TypeError 28X EF, CERUI PyObject*
CLTEELTHHOERA,

i E I AJHEMR bytes-like object) [Py_buffer] Z®D 7+ —~<v M, #tAZEZA[EER buffer interface % 5

RLA T2 b 2RI MTE T MEH LT, 5N Py_buffer MERICEZIENL £, Ny
77 & null N b EED2D LT, BMOHLITEANY 7 7 2 Wb o725 PyBuffer Release() %
MEOH X 230U h 2 A,

es (str) [const char *encoding, char **buffer] Ziud s DZ(LIET. Unicode ¥ v 727 XNy 7 712>

aA—FF27DICHVENET, NUL AN MDA FN T EWT — X TOLIEL £7,

ZOEARRE ZODF PR ETT, —DOHIRANCOAA VSN, NUL THIEIN/ Ty a— FEXF
5% 463 const char* B FE/zIE, 'utf-8' MHfEDLNS Z 2 %EHKT NULL TRIFNUIRD F¥A, IEEL
Jex v a— K% Python DPHRETER WA ZEN LU E S, F05180E charxx TRIFUT
BDERA; ZOFIBPBRLTVERA Y ZOMHEIE, SIBICHEELTF A PORNEB ANy 7 7
DERALVRIZKRDET, TFRAMNIRADFIBIEE L,y a— FARTZya—FEhET,

PyArg_ParseTuple() Zffids &, BERY A XDy 7 7 ZMHIRL, ZONy 7 7ICTyaA—FROT—
K% At — LT, *buffer 232 DF 7 ICHER S NGEMEBMEZE S LS ICEBE L 5, MO LA, T
RENTNY 7 7 D 5 721812 PyMem_Free() TN T 2BEDNH D £75,

et (str, bytes F7zld bytearray) [const char *encoding, char **buffer] es R UTF, 727 L. N4 PXF

AT 2l b eLya— FLEHSTIRELET, 20fbD, FETEANS PXFHNA TS =7 b3R5
ARCE LIy a—FEfoTW2HDEREL T,

es# (str) [const char *encoding, char **buffer, Py_ssize_t *buffer_length] s# OZ(LET. Unicode % ¥ %

FIRBNYy 772y a— RTE3DICHVLNET, es BEXE-> T, ZOELFIEIANA MDA E
NTVWTHDLFEVEREA,

ZOHERCWE =205 BPBRETT, —D2HEANCOAHWSA, NUL THIid 7Ty a— RELFE
5% 483 const charx %% NULL TRFIUIARD FH A, NULL OBEICIE 'utf-8' ZHVE T, fHEL
Jex v a— K% Python 2SHETERWEEICEAIANZEE L3, B 05803 charxx TRIFIUT
BROFERA; ZOFEDPBRLTVE RS Y XOMEIE, SIEICIEELZTFAMDABB ATy 7 7
DRAVRIZKRDET, 7TFRXAMIBYOFIBUHEE /ey a— FARTZYa—FEINET, F=05]
BUIEBEBADRA Y X TRIFNIRD FRA; KA Y EZHBRBL T B3BBOMIEHINY 7 7 AD AL b
Bizty hEhET,

ZOERONMHEIZIZZODE— FBHH 3

*huffer 3 NULL KA ¥ REELTWBIGA, BRIIHERY A XDy 7 7 RHERL, ZDONy 7 71T
Ya—FREDT—REa— LT, fbuffer BZOFICHERINZEEERERETLOIEEL T,
CH LRI, BRI NNy 7 7 20D o 721812 PyMem_Free() THRINT 2 BEDRH D F3,

*buffer 23IF NULL DR A ¥ & (TTRAEVHERFEADO NNy 7 7) L TV 35 A,
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PyArg_ParseTuple(D IZZDXEVMEZ NNy 7 7 ¥ ULTHW, *buffer_length ODHIHEZ Ny 7 >
A4 X LTHWE S, PyArg ParseTuple IZRICT > a— FEADT—XE Ny 7 7iI2at— LT,
NUL THIGLE 5, Ny 77 DRZIHED RITFAUL ValueError Aty bENF T,

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

et# (str, bytes F7zld bytearray) [const char *encoding, char **buffer, Py_ssize_t *buffer_length] es#
ERIUTY, 220, N MFHIA T 27 b2 ya—RFLESITIRELES, Zofbb, EETIE
NAMKFINF TS 27 bR TARCEL L a— F2foTW2HDEREL £T,

-
b (int) [unsigned char] Python ®IFEDEE %, C D unsigned char MO/NXRFFEMUBHBICEI L £7,

B (int) [unsigned char] Python Ok, A—"vvu—F =z v 7 %17H T2, C D unsigned char BID/NX
BRERRBNCEB L £ T,

h (int) [short int] Python 0% %, C @ short int HITZEML £9

H (int) [unsigned short int] Python O¥E%z, A —n~7no—F v 7%2{THFIZ. C D unsigned short int
BICEBLE T,

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

I (int) [unsigned int] Python O %, A —~"T70—F =z v 7 %{7HTIZ, C @D unsigned int ANTEHL
95

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

k (int) [unsigned long] Python O %, F—N"7vn—F v 7%2{THFIZ. C D unsigned long HITE
LEd,

L (int) [long long] Python 0%, C ® long long BUIEHIL ¥ 7,

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

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

c (RE 1 @, bytes £zl bytearray) [char] K& 1 O bytes ¥£71d bytearray 7 7Y =2 & L THH
XN T3 Python N4 +% C @ char BUZEHL £5,

N—a ¥ 3.3 TEH: bytearray R FII2 L5k b EL

C(RT 1D str)fint] BT 1DstrA7Yz27 e LTREEINTWS Python ¥ ¥ 727 %% C O int BIZ
2L E T,
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f (float) [float] Python OFE/NEHA%Z, C @ float FUTEHML £9
d (float) [double] Python OFEINMEIFA %, C D double AUTEHML %7,

D (complex) [Py_complex] Python O#BZEEH%Z, C O Py_complezr MHERICEHAL 3,

EOMDAT I b

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

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

0! (object) [typeobject, PyObject *] Python * 7Y =27 +% C ® Python A7 =7 MUIRA Y ZIREFELE
T 0 WKETVWETH, =20 C D51 EL b FEIT: —2OHDFIHIE Python OFLA 7Y 27 b ADT ¥
LZT, ZOHDGIRIIA TP =27 bADKRA Y EBREFZINT WD (PyObjects D) C DEBADT F
LA T3, Python A 7Y =7 bHHEE LB TIERWIGE, TypeError ik L £ 3,

0& (object) [converter, anything] Python + 7> =2 b% converter B2 LT C OZEBICEIHB L 5, —
DO58Er b Ed: —OHIEFMEKT., Z2oHIE (FEOR®D) C EBADT FL R % voidx BUIEHL 72
bDTY, converter IUTDEI LTI ENET:

status = converter(object, address);

Z 2T object IZEHNRD Python 472 =2 F T, address & PyArg_Parsex 12 L7z void* D 5]
BTT, RO status W EEHUTHII L 2B 1, RRL725E512& 0 ke b 3, 2K L2545,
converter BIBUE address DNREEEFBREFIHNEEH L2 TEk b THA,

% L converter 7% Py_CLEANUP_SUPPORTED %iR§ &, BIHD R—ADKK LI, av"—2—%%
S—EFRHL, I TREDYTEAEBYVERKI 2F v A%252F3, ZEHOMUIH L TIE object
180X NULL 1272 D, address W 3RAIOMFH L R CEICRZD £35,

N—Y a3 ¥ 3.1 TZH: Py_CLEANUP_SUPPORTED DB/,

p (bool) [int] EMMEDKD 5N 5T (a boolean predicate) I X NifEZHIE L. £ DOREREE(Z C O
true/false BEEUEICAHA L £3, & LXDTERS int 11X 1 25, B35 0 BRESNET. T OBKIIE
EOAIE Python [E%Z 32 F {4 £ 3, Python BMEDEME ¥ D & SITHIET 2025 D 7213 UL, truth
ZZRLUTIEE W,

N—ar 3.3 TEM.

(items) (tuple) [matching-items] * 7Y =27 M items [T A>TV 3 HERBMOEZ T DE X 2+:D Python
DY —r Y ZRTRIFIUIED TR A % C 51U items WO & OEXENLIHIEOT T &R T s
DERA, ¥—=7 Y ADOEARMIANTHEICTERT,

PR BE(FF v P74 — 240 LONG_MAX A SEDORE) ZETDEARETT; Ly LA 6, EYIRER
FrvZ @3 FEoRITObNUERA — HEZITWMDT2DD T 4 =)L KD, HETEZITIWD NS TEIHAE.
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EHfoEy FEHIEEO S BV EED o E T (EEOL I A, Z0kvr T4 7RE COXY Y F X X b
(downcast) 2 HMAEL TVWET — ZORBIIAZhZALS LILEEAD),

Zofth, EXXFINCBWTEREZFROXFPNLO0HD £9, 2o DXFIFHHIMNC X 2 AN FPAICIIE R %
HA, LT FERLET:

I Python 5%V 2 b T, ZOXFLUEDSIEMBA T a v THEIE2RLET. T 7> a »o518uxt
532 C OEBIET 7 + 0 b OMETIHAL L TEB2RFIUIRD FXA — F T > a v O5IENERK I
7236, PyArg_ParseTuple() 3AIGT 5 C ZHMONEICFEZMAEE A,

$ PyArg_ParseTupleAndKeywords () TOAMHFIEE: #&#iD Python 518 ¥ —v - FEHATHL 2 %
RLETS, BIfE. IRTOF—V— FHEAGFIBEBERDOSIBTRINEIRS T, 20%k® 71r—<v MX
FHHO | 1ZEIC $ KDANCHRES R TIZRD $HA,

N—Y a ¥ 3.3 TEM.

COXFHH 2, ERBEMOFEBIEZZ I THRDOD £9; an Y DREOXFINE, 7 —Xvt—IItBT
% B8 (PyArg_ParseTuple () H3EHIS 2615t 7 fF)E(H (associated value)”) & L TEbDNE T,

; COXFENDH B, EREMNOTRIIZZTROYET, tIan M BOXFEINX. 740 b5 —
Xyt—V% BEHBZRS 25— Avt—IJ L THOAET, : & ; FHAHEOXTFTT,

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)!

PUT o BAEUC I8 3B 5 1#4 (additional argument) &, FRA XTI HRES NS HAD T F LA TRIFIUI R
DERA; MBTIBICHEE L7 FLRIZ, ZTADSANSNIEZREFET 57201V ET, LoFXHEAD
VA MTHALZE ST, M5z ANMELE LTRSS HEP W05 D £3; 205G, Htd 2 HXHAO
FEST RS 5 LRTIERD 8 A,

ZHZIEL AT 57T, arg 7Y = 7 PEELCFIC—H LR NER 5T, 2 0oFAXFHNOEAXEL
WWETHEPAS X LRITIUIRD £V A, KINT % L. PyArg_Parsex BAEUIIEZRL £35, 2hlBWt0GE
WIEBER L, #YRANEIEHL 23, EXNEMO ENLDOEHIRBICZ X D PyArg_Parsex SR L 728545,
KLU ZZEBERBMIIHIGT 27 FLRAE ZNLIEDO T FLRAONFRIEE I N E A,

API Ba%

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
Part of the Stable ABI. (&5 DAZGIEUTE 2D T X X Z BN LT, B — A VREBITERL
E3, MIT 2 ERRLET; KT 2 eMziR L., @UIRASNZEHRL £,

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
Part of the Stable ABI. Pydrg_ParseTuple() LRI U T3 A, RIZRDFIETIZR L va_list Z5IEIC L
D ij—o
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int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-

words|], ...

Part of the Stable ABL. &5 [ ¥ —7 — FEIEOM#E Z B 5 B D5 B Z @R L £ 3, keywords 515K
¥ NULL TS N7-F — 7 — FHOESTT, ZOLENE MEZERFIE 2 RLET. fBILEEE B
ZIRLET, RRLGEEMBEZEL, BEURAMNZEH L 5,

N—Tar 3.6 TEH: UBEAEF|E 2EML -,

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

words|], va_list vargs)
Part of the Stable ABI. PyAdrg_ParseTupleAndKeywords () ¥ R LT TTH, AIERD5 I TIE% < va_ list

ZHIBICE D ET,

int PyArg_ValidateKeywordArguments (PyObject™)

Part of the Stable ABI. ¥—7 — F5|BZBN L HFOF —DXFHTHL I L 2R LET, ZOH
B PyArg_ParseTupleAndKeywords () %A LRV E ZIZOARET, ZDOMHHIIHRE OBEEIIFME
DFxv 7 EfMT 57DTT,

N—a v 3.2 TEM.

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

Part of the Stable ABL. 7 [HRX Z A )L” OBEFICBIT 2518V X s 20§ 2701 lbn 28T —
[HZ &% A4 L DREEE. IR TEIC, Python 3 THIER X472 METH_OLDARGS Z{HW\ %3, HizicEH
NZ232— FTORT XAZBERIIZ ZOBEROFERIIRD SN T, FHEDOA VX TV XIBITRIFLAED
O — RO HITRFIBRIRD 7= DI ZOBEBE ORI D ICEFEATT, ZOBBKEERLTVWEDIE, Z
DB L U TBIBLND X T A% 5HS 2 ETHEAZED2STTH., ZOHMIBWTIZREED b
DOFB0b LIUERA,

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

Part of the Stable ABI. /87 X — ZEUGZEHHEIC LT, 51O EHET 2 HAXFI MV F
BAo NTRXARXOHUFICZOFERZMES B, BRES T —7 0, 528X Yy FEET—7AVAT
METH_VARARGS ¥ LTEHF LRIFINIRD FX¥A. FHEIBDA 7R T M args WELET;, ZOXT L
WBAREBDXZ TV TRINERED ERA, XTNLVOEXEDZLED min T, mar BRI TIERD FHA;
min £ maz DFEL L THDPEVER A, il 182 BEEIciE X R UIR 63, &5 18I Pyobject*
BERANDKRA VX TRINUIZ D ERA; 2o 0fBzIBUIX, args DIENAD £7; (EOSRIZ FRE
BTT, A7>a DRI XRRIIHIET2ZEHD I B, args KIHEL TOWRVDH DITIXENAD £EA;
MOHLAZZA S DEZIHE L TE»RIINERD FXA, ZOBBIIKNIT2 EEEERL, args ¥
R T NTRWGERHE - TRBDERBA > TV AHEITHEIRL £ 7150 ORI & 7855121361
Nrety FLET,

ZOBBOMERRZLTIORLET, ZOHX, 592D D _weakref fiI€EY 2 —1DY —RAa—
P25 obDTT:
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static PyObject *
weakref_ref (PyObject *self, PyObject *args)
{

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

if (PyArg_UnpackTuple(args, "ref", 1, 2, &object, &callback)) {
result = PyWeakref_NewRef (object, callback);
}

return result;

ZOBPNTBIT B Pydrg_UnpackTuple () WEUH LK, Pydrg_ParseTuple() Zffio 7zl FOMUIHL &4
EAMT:

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

6.6.2 fEDEFR

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

Return value: New reference. Part of the Stable ABI. PyArg_Parsex 7 7 3 1) OB ITHLZ D ¥ U]
7RO EXCFHB LA §|Jb:ﬁo“b\f WiizEBEERLET, ERLLEEZELET, =7 —DFA
IZIE NULL 238 L %°3; NULL ZiR355, i eEHs5TL & 5,

Py_BuildValue () EZHICX T NVEENRT 2 LI3RD A, OB EZ IV 2ERT 2D, HFXCF
N O EDOFERBABA - TVWD L ERT T, EXNLFIHNZEDLE None 23R L %5, FHAHALH
B DT A>TV A HA, EREMNTIHEINTVWAMSLOF 7Y =7 PEKERLE T, 4 X
AERR 1 DX FNVEIRT & SICHEIT 212iE, AUFNCH b2 ZA T 2 v E 3,

EREN s R s# DHEDEI, ATV 27 P el T RICT -2 2 fGT 272DITXEIANY I 7 &
NIRARE L TETHEE HELLT—XEav—3nEd, Py _BuildValue() DVER LA TP =
7 ME PP LADRE L 7o Ny 7 7 ZIRLTSIRL E R AL HIOE W Z $HUE malloc() ZMEUH
LTXEY ZMRL. ZN% Py _BuildValue() WK LHGE. 2 — FIWNT Py_BuildValue() MR- 7
BT free() ZMUIHTEHEN DD VWS ZETT,

LUR oA TiE. 5IMFOOWERIZERBA TS, (AL) FHILCH - 72880 3 HFXEAIHHK S Python D
A7 =7 MITT; [A] FHINIBEBICE S ED C 28T,

HAXTFHINTE, (s# D LS BBEREMZFRNT) A=, 27, anrBldar<i3EHInEd,
IhoDXTefs> e, ROUERTINEDL & o L EFHAP T TEET,

s (str 7l None) [const char ¥] null iz C XFHN %, 'utf-8' Ty a—7 4 Y7 2ZHWT,
Python str A 7Y =27 MIAE#LEF, b L C LFHIKRA ¥ X5 NULL D55, None 272D ¥9,
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s# (str or None) [const char *, Py_ssize_t] C XFHNeZDRE%Z 'utf-8' Tra—F 41 7 %lio
T Python str A 7Y =7 MIEHL 3, C XFFIRA ¥ 25 NULL O5E, RSIFEH X, None
2D %9,

y (bytes) [const char *] C 3ZF%1% Python bytes 7Y =27 MIZEHL 3, d L C XFHIRA V&
23 NULL 72572358, None ZiIRL £7,

y# (bytes) [const char *, Py_ssize_t] Z4Ud C XFHE ZDRIHH Python A7 =7 MTZEHL
5, CXXFHIRA > &P NULL D5E, RSIIEH XN None 174D £75,

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

u (str) [const wchar_t *] null #6217 Unicode (UTF-16 £7:13 UCS-4) 7— & ® wchar_t v
7 7 %5 Python Unicode 7Y =7 MZZEHL £3, Unicode Ny 7 7 KA > XA NULL DA,
None 127D £,

u# (str) [const wchar_t *, Py_ssize_t] Unicode (UTF-16 %7213 UCS-4) 7—X DNy 7 7 L ZDK
X228 Python Unicode 7Y = 7 MIEHLL £ 3, Unicode Ny 7 7 RA V&M NULL DFE, K
I X None 1272 D £55

U (str F¥7clX None) [const char *] s X[ LTI,

U# (str F7zI& None) [const char *, Py_ssize_t] s# LR U T3,

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

b (int) [char] #HE®D C D char % Python OB A 7S =7 MIEHBL $7,

h (int) [short int] EHD C @ short int % Python O A7 =7 MTEHLE T,

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

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

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

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

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

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

c (E*?’.‘)‘\ 1 @ bytes) [char] A FE2RTEED C @ int . £Z 1 ® Python @ bytes A7 =7
WAL X5,
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C(RT 1O str) int] XFEEZRTHEHED C D int . £ 1 ® Python @ str A7 =7 MTEHL
£9,

d (float) [double] C @ double % Python OFEN/NISEIIEELL £ 5,
f (float) [float] C @ float % Python DOJFEI/NEEEICEIRL 3,
D (complex) [Py_complex *| C @ Py_complez &A% Python OERFINEIL 75,

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

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

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

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

0& (object) [converter, anything] anything % converter BA%(% /1 LT Python 4 7Y =27 MIEHIL £
3, ZOBBUI anything (voidx ¥ HMADFITRIFAUIR D EHA) 5L THUOH XN, " #Hik
B AT 2l bRET D RKELUHEICE NULL 2R3 X 512 LRTIUIRD ¢ A,

(items) (tuple) [matching-items] C DfED 57555 %, [FCEELZFD Python DX 7 Az
LE7,

[items] (1ist) [matching-items] C OAED & 7% 2H5%, [F U EELZ D Python ® VU R MIZEHL
9,

{items} (dict) [matching-items] C DfE2> 572 55 % Python OFFFICEMRL £, —HDRTHhH
%% C OfED, ZhrzhF—BIMHEL Lo THEFIEBMENET,

EXXFINCET 25— % &, SystemError 4t %+t v + LT NULL 2BL %5,

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

KHDIZ va list ZZITED 3,
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6.7 XFDEHLEENL

izt e . FERXSCTHIH T D 7= 0 DREEET

int Py0S_snprintf (char *str, size_t size, const char *format, ...)
Part of the Stable ABIL. FERXXFF format LBMDTIED 5. size NA M ZEIROFIE str 2
J1L % ¥, Unix man page @ snprintf(3) BB LTIV,

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

Py0S_snprintf() & Py0S_vsnprintf() (34FEHE C 5475V O snprintf() & vsnprintf() Bz 7 v 7
L¥d, ZhooBBOHMNEZE, CHEES A T UVNRRIEL TWiERnwWa—F—Fr — X TOFEZIRIET 22 &
‘t“‘j—-o

The wrappers ensure that str[size-1] is always '\0' upon return. They never write more than size bytes
(including the trailing '\0"') into str. Both functions require that str !'= NULL, size > 0, format != NULL
and size < INT_MAX. Note that this means there is no equivalent to the C99 n = snprintf (NULL, 0, ...)

which would determine the necessary buffer size.
INHDBBOEDE (UTTE o & LET) IUTOEKZRES 3!

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

e TV >= size D E, BHHNBYUIDFED LN TED, HINT372DI2F v + 1 N4 BB EE S22
EZRLET, strisize-1] X '\0' TT,

e rv < 0 DX EZ, AIDPEVWI LRI R TYT, ZOHETDH strisize-1] & '\0' TI A, str D
FHNLAN DT DEIRERZETT, T —DEMRERIZ TSy 7+ — ARETT,

DUR D BEEE locale FEMRIF 12T 0 S BUEN DB ITINE T,

double Py0S_string_to_double(const char *s, char **endptr, PyObject * overflow _exception)
Part of the Stable ABL. X% s % double ICZHL £9, KM L7t =X Python OfIFt =2 FAE S
75, RITANSLN B XFHE, Python @ float() 2> R b T 7 ZPZIFHTF 2 XFFNTHERL L F § 53,
s DRI E RBICEANFEDRH o TEROBNE WS EHBRLD £3, ZOEHIBIED 0 —WITKE
LEEA

endptr 25 NULL OFE. ZHUICFH 2RI L TITONE T, XFHIDIE LW IFE/ NSO RBIC
o TWHRWEEIE -1.0 1R LT ValueError ZH4AEXH %3,

endptr 2% NULL THWGE, Y% ATRERHIPH CTE#L L T, *endptr ICHRADEHL I LD o 72 3FN
DARA Y RE2RAL £T, XFHDOBICE L WEEE/ NSRBI ORI D - 7858, *endptr % X F5
DFTCFEE LT, ValueError 2FAE X4, -1.0 ZIRLE T,
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s 2% float 1T LT R WIZE R ZWEEZRI L TG, (BIZIE, "1e500" 132 DT T v b7 5 —
LTREITEZEHA) overflow_exception % NULL 7% & Py_HUGE_VAL \ZH#Y)RIFS 2T TGRLU £,
DB E L overflow_exception & Python OIS A 7Y = 7 b ADKRA ¥ ZTRITFNILRS T, ZD
BIAERAEZIET -1.0 R LET, ¥5E5DEATDH, *endptr ICIEERI N EOEZ ORI DT
NDKRA Y RPBOESNE T,

ZHUDAND T T —PEWHNCHAE L T5E (B 21X out-of-memory T F —), j#Y]7 Python ORI % 3E
LT-1.0 ZIBLET,

N—a v 3.1 TEM.

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

format_codel¥ 'e', 'E', '£', 'F', 'g", 'G", 'r' DN TRIFNUIRD R A, 'v' DFE. precision
X0 TRIINERS T, EEINET, 'r' Tr—<v b a— FIIEED repr() 74—~y FEEEL
TL\ij—o

flags 1% 0 7>, Py_DTSF_SIGN, Py_DTSF_ADD_DOT_O, Py_DTSF_ALT 7>, ZH 56D or #MW-7=dDTT:
o Py_DTSF_SIGN i&. val VATV FJHICHEXFEHBICOITZ I ZEKL ET,

e Py_DTSF_ADD_DOT_O (I XFHIDBBED XS ICHZAR VI E ZIREEL £,

i

e Py _DTSF_ALT X ’alternate” 7 + —~ v ML — L2 WA T2 2 2EKL T3,
Py0S_snprintf() O '#' FEEZSML TLZE W,

rE Al

ptype »% NULL THWHE, val DERE. TEH NaN o ¥hp»ic&bHH T, Py_DIST_FINITE,
Py_DTST_INFINITE, Py_DTST_NAN OWINDIZEHEZNE T,

R D EIZ % O ST FHIDBIENE Tz buffer ~NDRA > R, BB ERB L2551 NULL T, FEOH
LN, sBENT=XXFH % PyMem_Free() 2o TS 2BEDH D 55

N—a v 3.1 Tl

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

R /NS 7 KO U 7 NSRS, RSCT /N7 2 0 2 LIS stremp O ERICEIEZ L5,

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

PyObject *PyEval_GetBuiltins (void)
Return value: Borrowed reference. Part of the Stable ABL. BFEDFEIT 7L —LHNDEIL + £ > DOFEE
2y BLITHO 7 L— 27T HERAL y FIREDA Y X TV XDE L M VEEEZRLET,

PyObject *PyEval_GetLocals (void)
Return value: Borrowed reference. Part of the Stable ABL. BAEDEIT 7 L — LN D B — H LVERDE:
FEo, FATHO T L — AH2F AU NULL 2R L %3,

PyObject *PyEval_GetGlobals (void)
Return value: Borrowed reference. Part of the Stable ABL BEDFEIT 7L —2HND 70— ILEHD
e, FATHRO 7 L — L0321 4UE NULL 23R L ¥ 35

PyFrameObject *PyEval_GetFrame (void)
Return value: Borrowed reference. Part of the Stable ABL. TREEO XL v FIKFEED 7 L — L %BIBL F T,
BHERITHD 7 L — 203723 4UT NULL 2R L %3

See also PyThreadState_GetFrame().

PyFrameObject *PyFrame_GetBack ( PyFrameObject * frame)

Get the frame next outer frame.

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

N—Ya v 3.9 TEM.

PyCodeObject *PyFrame_GetCode ( PyFrameObject * frame)
Part of the Stable ABI since version 3.10. Get the frame code.

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

int PyFrame_GetLineNumber ( PyFrameObject * frame)
Part of the Stable ABI since version 3.10. frame DBEFITL TV AITHEESZRLE T,

frame must not be NULL.

const char *PyEval_GetFuncName ( PyObject *func)
Part of the Stable ABL. func B8, 75X, 4 YRRV ZAA TV 27 P THIUIZDLETE. Z5 Tk
UL func OBIZRLE T,
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const char *PyEval_GetFuncDesc (PyObject *func)
Part of the Stable ABIL. func ORNHKIFT 5. fEFHSCFS (description string) #3iR U ¥ 3, & D {EIX, B
B XYy FIg LT ?()”, ” constructor”, ” instance”, ” object” T3, PyEval_GetFuncName() &
HFE X NZFER, func ORI D £7,

6.9 codec L X M) &HR— FEAEK

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

BWEAH E LT, 2O encodings /Sy 7 — I DEICHREBEEAOLHICEK S L 512, £/ —-FXhT
WEWEEIEZe-FLET,

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

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

int PyCodec_KnownEncoding(const char *encoding)
Part of the Stable ABI. encoding D7z DEFRX N7z codec BFEET 20 I PITIELT 15 0 ZiRL
9, ZOBBEEICHRIIL LT,

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

encoding WIE U THDO o 7e v a— XU LT object ZELET, TF7 =Y RV YT X Yy R
errors TIREL T, errors I NULL Td X<, ZDHEIEFD codec DT 7 4L FDX Y v FHFFHX
NET, TV a—XBRODLRH - 723551F LookupError 2 EAEXI VT FE 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 a— KB LT object ZELET, TT7 =Y FU TRV v RIX
errors THHE L E T, errors & NULL TH K. ZDHEIFZD codec DTF 7 L DX Y v RHUF|HE
NET, TA—XDEDDBRHD - 7E1E LookupError # A X EE T,
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6.9.1 J—7 v 713 API

ROBETIE, LT encoding 132 CTNCFITEIT 5 2 2T, MRS, KXFNLFRERLUGRELE
T =T v BRI BRVWEE, KeyError ZFE LT NULL 2R L ¥7,

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

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

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

PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABL. 5 X 6317z encoding ® IncrementalDecoder
FT7V 2 bRIBRLETD,

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

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

6.9.2 Unicode T>—/\>KRZHL X FYU API

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

2 — Ny ZiF 1 o ®5 ¥ L T, UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError D ¥NHh DA YA XV A EZIFTWMDET, ZDA VAR AFIMED H
B3 FHNRNA PN 2TEHE . ZOTRDOXFAHOL 7Ry FRF o TVWETS, (ZOEHREIUTS
% 7= DBIBUTDONWTIX Unicode FINA T b BB L TLEE WV, ) a—iA Ny Zi3E A5
EREXEZD, 2BEDOXINVZHED Y — 7 > 2OR%E & encode/decode % FHS 2 7LD XX FHIH D
A7ty P RIEHERHL TELET,

BIHL72=56 0%, =5 —Ki -1 2IBRLE T,
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PyObject *PyCodec_LookupError (const char *name)
Return value: New reference. Part of the Stable ABIL. name TERIN/IzZF -V RY Y Fa—n
Ny ZBIBEMRL T, RS E L LT, NULL A S5 E, 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 ZHI#r L THREXEE I,

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

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

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

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

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

\N{...} TEZ]IET,

N—a v 3.5 Tl
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SEVEN

WRATS TV LY (ABSTRACT OBJECTS LAYER)

COETHATZHEBUI, A7V 27 FORKIFL IR WL 57 Python 7Y =7 b O#fEP, (BER 2T,
=T AT Vo T) REPRBOF 7Y = 7 MIHT 2IEETRVE T, BEEEANRTRNA T
Pz MZH LT - 7235E. Python OFIASEHENZ Z Ik %3,

I o DBEEUK, PyList_New() TIERRE 724212 NULL A DEZRE XN TWARWVWY X D X5 7%, WY
b TRV A T2 7 ML THES Z I3 TEE R A

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

PyObject *Py_NotImplemented
HZoN1F 7022 e XYy FOSROROMAEGDEDNMARIETH 5L LTHEDNS, KR
# (NotImplemented) > 2L bk Y,

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

reference to NotImplemented and return it).

int PyObject_Print (PyObject *o, FILE *fp, int flags)
FTI2I b 0T 74N fpiTHILET, KT 2L -1 ZIRLET, flags 51BN MO 14+ 7
YavEAEMITABRICHENE T, HESR- IR TWEH—DF 7> a 2% Py_PRINT_RAW TT; Z
DATavEIEETDE., repr() DRODIT str() BFoTATI Y =7 b EEEZRALFET,

int PyObject_HasAttr (PyObject *o, PyObject *attr _name)
Part of the Stable ABL. o 23 &Y attr _name Z2Ro Zi2 1 2, 2o 220 2 ELET, 2O
BE%0Z Python @O hasattr(o, attr_name) *[FUTT, ZOBEBIXFEIZHIILET,

__getattr__() XYV v FX __getattribute__() XYV v FOMEYH LHITEZ 2H50MIMHIcN 2 Z
WHEELTLEE W, 7 —2HE X8 212, Kb DIZ PyOvject_Getdttr() Zffio T &V,

int PyObject_HasAttrString (PyObject *o, const char *atér_name)
Part of the Stable ABI. o 2@ attr_name 2o 221 %2, ThLANDE 2120 ZRLET, 2O
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BE%0l% Python @ hasattr(o, attr_name) X[EUTT, ZOBEEIXFEIZHIILET,

__getattr__() XY v KX __getattribute__() XV v NOMULH LR, —FFHRXFIA TS =
7 bOERHFITE Z 2FIAMIIHIENSZ ZEIFERE LT E SV, =7 —2WEIE2I12E. bbb
PyObject_GetAttrString () Zfio T & W,

PyObject *Py0bject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. Part of the Stable ABL. 7Y =27+ o 205, %4l attr_name OJFMEZ
BUSLET, I3 2 L @MEEER LA T % NULL iR L ¥3, 2 DBEUE Python D3 o.attr_name
LHELTT,

PyObject *Py0Object_GetAttrString(PyObject *o, const char *attr_name)
Return value: New reference. Part of the Stable ABL. 7Y =2 + o 5., 4Rl attr_name DOJEME%
BASGLE T, T2 BHEEERLUAMT 2L NULL 2B L £3. Z DRI Python O o.attr_name

PyObject *Py0Object_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. Part of the Stable ABL. B4+ 7Y = 7 + @ tp_getattro A0 v MIED
. BRI T M REEET Y, ZoBEE. (B LEFEETIR) A7V 27 FOEM __dict__
GJJHK\ F7P27 D MRO IZH37 7 RADEHECHZ TRV TXEHLE T, descriptors THEEDS
BRENTWBED, T—=XDTRZ VT REA VAX Y ADOBEL D BRI, ETF—2TR7 Y TXIZ
mELIcENET, AT 580 o581 AttributeError ZiEH L £35,

int PyObject_SetAttr (PyObject *o, PyObject *attr _name, PyObject *v)
Part of the Stable ABL. A7 =27 b+ o @ attr_name E\W5LDEMHIC, B v ZRRELET, KT 3
EHISNEENL -1 ZIRLET; 1T 5L 0 RiIRLET, ZDREIE Python O o.attr_name = v &
RT3,

vANULL O &, 7 MV a— MIHIRINE T, ZOEIER PyObject_Deldtir() Dizsd, FFHEREL
o TWETH, HIFRENS TERDD $E A

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

v 3 NULL DIGEZEMENHIFRE N E T2, T OMEEZIEHERETH D PyObject_DelAttrString () Zff
ISDOMWEELWVWTT,

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
Part of the Stable ABL JEMEDRIE & HIBRZ1T 5 LA 2B T, BA 7P =27 D tp_setattro R
0y MZEINET, ﬁ7y17F®MROk%677x®ﬁ$#67—&7417U7&%%L\EH
Mol EEA VAR Y ADFFICDH 2 EEDORERHIRE D bEBEINE T, 22 TRVWERIE. (BL
FETAR) A 79227 bD __dict__ WWEMZRED LIBHIBRLES, 83T 0 pREH, Z5
TRWEEIX AttributeError 25EH XN -1 2RI NFE T,

114 BTERMRFTIZTY LAV (Abstract Objects Layer)



The Python/C API, YUJ—2X 3.10.19

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
AT 22 b oD attr_name WS HOBMUEHIFRL 3, KT -1 ZBRLFT., ZoBE
Python X del o.attr_name ¥[H U T3,

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

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

N—ar 3.3 TEM.

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

N— ar 3.3 TEM.

PyObject *Py0bject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. Part of the Stable ABL. 01 ¥ 02 % opid \Z¥E L7=EBEIC X o THBL
%3, opid X Py_LT, Py_LE, Py_EQ, Py_NE, Py_GT, ¥7/2iX Py_GE, DWW hhr ThiFhIk s, zhz
N< <= == 1=> BIF>= ITMELET. ZDOHEKIX Python DR ol op 02 X[E U T, op 2% opid
WSS A F T, IS 2 & HBHERDMEZIR LRKS 2 & NULL 238 L %9,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
Part of the Stable ABI. o1 ¥ 02 % opid IZHEE LB X > THE L £F, opid 1% Py_LT, Py_LE,
Py_EQ, Py_NE, Py_GT, %7213 Py_GE, DW\WIMLTRITNIR LT, FALN < <= == 1= > BXU >=
WKL E T, HEBRRPELRSIX 1 2, ARSI 0 %2, Z7-2RETIL -1 BRLET, ZOBK
¥ Python @3 o1 op 02 X[ LT, op &% opid \ZXIET 2{HETF T,

AR: o1 & 02 PA—DFTI =l NTHB%E. PyObject_RichCompareBool () 1% Py_EQ WXL THIZ 1
%R, Py_NE X LTHIZ 0 ZRLET,

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

format(obj, format_spec).

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

string on success, NULL on failure.

PyObject *Py0bject_Repr (PyObject *o)
Return value: New reference. Part of the Stable ABL. 7Y 227+ o DXFHIRBEEFHELE T, I
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T2 XFHNERBZIR L, KT 5L NULL B L £3, Python R repr(o) ERUTT, ZDBEEIIHE
HIAABEE repr O OB CTHUH IR E T,

N—=Tay 3.4 TEE: 7774 72N ERS TETRWI 2 2HEET 2 O fERNZ LS5, 2o
7‘)“777#‘—‘?/3/%EUJ:?&\_fotbibf:o

PyObject *Py0bject_ASCII(PyObject *0)
Return value: New reference. Part of the Stable ABI. PyObject_Repr() L[k, 73 =2 b 0 DX
FHIRBEEFHELETH, PyObject_Repr() XX > TRINEXFINCEENSIE ASCII XFE, T
F—=7XF\x. \u., \UTTR7r—7LET, ZOBEIE Pythoh 2 ® PyObject_Repr() PR F XFH|
LRI AR L T, ascii() Ko THEFHENE T,

PyObject *PyObject_Str (PyObject *0)
Return value: New reference. Part of the Stable ABI. #7227+ o DXFHIRBEEZHEL T, I
T2 NFHNRBRZIR L, KT 22 NULL ZIBL £, Python 3 str(o) YR UTT, ZOBEBIIHEA
ABBAE str() %, print () BB T UCHEIhE T,

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

PyObject *Py0Object_Bytes (PyObject *0)
Return value: New reference. Part of the Stable ABI. & 7Yz 27 + o DA MIRBEFHELE T, &
MF 5L NULL 2B L., BT 2L bytes A 7927 bERLET, o B THRWVE 2D, Python
bytes(o) FIUTT, bytes(o) LiE- T, o BWEKD L 22k, e THiLE N7z bytes A7V =2
b 2R DT TypeError 25EH I N FE T,

int PyObject_IsSubclass(PyObject *derived, PyObject *cls)
Part of the Stable ABL. 7 2 & derived 37 2 X cls ¥ [Rl—T®H 20, ZIhOIRELIZZ TR TH S
AlE 1 ZEL, Z5TRVWEREZ 0 2RLET, =7 -DRELHAIF -1 ZIRLET,

cls MR TNVDIFE, cls DETOBEBIINLTFzv I LET, P ed120F v 7T 1HR-T
vE BRE LR, 2o E 0l ET,

cls 12 __subclasscheck__() XY v F2H2E5E1E. T2 7 ADIKEN PEP 3119 XH 2@ ¥ S
DEHETZ2DITENE T, £S5 TRWVE X derived 23 cls DT 7 A5 D%, EHERD 2 WM
BT 27 9 ATH256. 2FD cls._mro__ CE&ENBLEETT,

WHIE, 7I9RF TV b, DFD type DA VAR VARZIDOIRELZIZ FARZIN I 7 A Bk
ENFEF, LrL, A7V =7 MZEM __bases__ (ZAUIHEY 7 XD X FVTRIFIUIZ SRV ZFF
7:'&%):2‘6J:§%T%ij—o

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. 295 TRWVWEEICO0ZRLES, =T7-20EZ2Y -1 ZRLANERELET,

cls METNVDEFE., cls DETODBEBIINLTFzv 7 LET, PRed12o0F 2y 7T 1HhRoT
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LEORMRIZ L ERD, 2Rl E 0D ¥,

cls ¥ __instancecheck__() XY v FHH2HEE. 7 7 ADKED PEP 3119 H2@EH ¥ S
DEHETDDICMINT T, I TRVWE X inst D3 cls DA VARV AR DZDIE. ZDT T AN cls
DFIIATHIHETT,

A VARV inst IZJEM: _ _class ZEEEAZET. ZOZ5RALHARAXNZ DR FEETEET,

AT b cls L ZDRIRT FAN T T AL Risdn 256, JBE __bases__ (ZHUFHEIKS 72D %
TNTRINIRLRV) 2RlE2 2 TEEEXTEET,

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

N—=Tay 32 TEHE: BDEDED Py_hash_t 12D FEL/]z, ZDBIX, Py ssize t E[RILY A X%
SO ST E BT T,

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

to the interpreter that it is not hashable.

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

int PyObject_Not (PyObject *0)
Part of the Stable ABL. 0 EZKFT L ARELIHEITIET 0 2, Z5TRVEERZIEZ 1 ZRLET,
Python @ not o LU TT, KT 2L -1 ZIRLET,

PyObject *Py0bject_Type (PyObject *o)
Return value: New reference. Part of the Stable ABI. When o is non-NULL, returns a type object
corresponding to the object type of object o. On failure, raises SystemError and returns NULL. This
is equivalent to the Python expression type (o). This function creates a new strong reference to the
return value. There’s really no reason to use this function instead of the Py_TYPE() function, which

returns a pointer of type PyTypeObject*, except when a new strong reference is needed.

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

must be non-NULL.

Py_ssize_t PyObject_Size (PyObject *o)

Py_ssize_t PyObject_Length (PyObject *0)
Part of the Stable ABL. 0 DREZIRLET, LA Tz o R —Fr R Tutrare~<y 7
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M7a b alolhFE#RELTVwAEE. O—F YR LTOEIZEKELET, 52403, -1 #K
L %73, Python @ len(o) ¥R T,

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

N—=a v 3.4 Tl

PyObject *PyObject_GetItem(PyObject *o, PyObject *key)
Return value: New reference. Part of the Stable ABI. A 7Y =7 b key I35 0o DEZEZIRL
T, KT 5L NULL 2R L £F, Python O ol[key]l X[ UTF,

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

int PyObject_DelItem(PyObject *o, PyObject *key)
Part of the Stable ABL. 7Y =7 b 0 205 key BT AXGMITRHIBRL £ 3, KT 22 -1 ZIKL
%3, Python O3 del ol[key]l £RIU T3,

PyObject *PyObject_Dir (PyObject *0)
Return value: New reference. Part of the Stable ABI. Z ®EI#Z Python O dir(o) &F LT, 7
P FVOEBALWEIDETTOAEFIDLLRZVAN (BOGBEDHVET) ZRLET, T7—0D3
AT NULL 2B L £ 3, 5180% NULL 123 % &, Python B3 dir() I, BfEOR—H L%
A RLET; COBE. 72774 TRET 7L =070 0UE NULL 23R U ¥ §5, PyErr_Occurred()
FAEIRLET,

PyObject *Py0Object_GetIter (PyObject *0)
Return value: New reference. Part of the Stable ABI. Python DI iter(o) ¥EULTT, 5lHUCE o7
FTI 27 VT BHRAT LU=, ATV IR TTRATL—XROBEIIA TV =7 VBH
PRLET, A 7Y 27 bHBREAFERATRET H - 7255121 TypeError ZiAH LT NULL 2R L £735,

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

TypeError and returns NULL if the object cannot be iterated.

N— ar 3.10 TEM.
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7.2 Call 7O +dJL

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

7.2.1 The tp_call Protocol

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

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

A call is made using a tuple for the positional arguments and a dict for the keyword arguments, similarly to
callable(*args, **kwargs) in Python code. args must be non-NULL (use an empty tuple if there are no

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

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

7.2.2 The Vectorcall Protocol

N—a ¥ 3.9 Tl
The vectorcall protocol was introduced in PEP 590 as an additional protocol for making calls more efficient.

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

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

&8 A class supporting vectorcall must also implement tp_call with the same semantics.

A class should not implement vectorcall if that would be slower than p call. For example, if the callee needs
to convert the arguments to an args tuple and kwargs dict anyway, then there is no point in implementing

vectorcall.

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

pointer to a function with the following signature:

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

Do Vi ot X] N aaaa)
1 JOUjeCt KWHIates7
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e callable is the object being called.

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

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

e nargsf is the number of positional arguments plus possibly the PY_VECTORCALL_ARGUMENTS_OFFSET

flag. To get the actual number of positional arguments from nargsf, use PyVectorcall_NARGS().

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

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

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

value of args[-1] before returning.
For PyObject_VectorcallMethod (), this flag means instead that args[0] may be changed.

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

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

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

PyObject_Vectorcall () will usually be most efficient.

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

_PyObject_CallOneArg, _PyObject_CallMethodNoArgs, _PyObject_CallMethodOneArg. Addition-
ally, PyObject_VectorcallDict was available as _PyObject_FastCallDict. The old names are still

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

When using ¢p_ call, callees do not need to worry about recursion: CPython uses Py_EnterRecursiveCall ()

and Py_LeaveRecursiveCall () for calls made using tp_ call.

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

and Py_ LeaveRecursiveCall if needed.
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Vectorcall Support API

Py _ssize_t PyVectorcall NARGS (size_t nargsf)

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

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

However, the function PyVectorcall NARGS should be used to allow for future extensions.
N— a3 v 3.8 THEM.

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

function never raises an exception.

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

PyVectorcall_Function(op) != NULL.
N—Y a ¥ 3.8 TENM.

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

respectively.

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

N— a ¥ 3.8 TEM.

7.2.3 Object Calling API

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

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

The following table summarizes the available functions; please see individual documentation for details.
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354 callable args kwargs
PyObject_Call() PyObject * | tuple dict/NULL
PyObject_CallNoArgs () PyObject * | --- -
PyObject_CallOneArqg() PyObject * | 1 object -
PyObject_CallObject () PyObject * | tuple/NULL | ---
PyObject_CallFunction() PyObject * | format -—-
PyObject_CallMethod () obj + charx | format -
PyObject_CallFunctionObjArgs() | PyObject * | variadic -
PyObject_CallMethodObjArgs () obj + name | variadic -
PyObject_CallMethodNoArgs () obj + name | --- -
PyObject_CallMethodOneArqg () obj + name | 1 object -
PyObject_Vectorcall () PyObject * | vectorcall | vectorcall
PyObject_VectorcallDict () PyObject * | vectorcall | dict/NULL
PyObject_VectorcallMethod () arg + name | vectorcall vectorcall

PyObject *Py0Object_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. Part of the Stable ABL. MO, LATEEZR Python DA 7Y =27 b callable
. BTN args L LTHZLNZ 58 #HE kwargs £ LTE X LN AR E5 8 & HITEH L
S

args 1& NULL THo Tk o T, 5I8ERLEL LEWVWESIZZEDX TV EM > TL XV, kwargs X
NULL THRWEHA,

BRI L7z SRR L DRSS ER L. RBL 72 5015 2 £ L NULL 23R LU 5,
ZAUIRD Python D& [FFTF: callable(*args, *xkwargs) o

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

ments. It is the most efficient way to call a callable Python object without any argument.
RN L7 IO L ORERZIR L, KL 7505 25X L NULL 28 L %5,
N— a v 3.9 TEM.

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

ments.
B L7 LORRZIRL, KL o6 2EH L NULL 2R LU $73,
N—a v 3.9 TEM.

PyObject *Py0Object_CallObject (PyObject *callable, PyObject *args)
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Return value: New reference. Part of the Stable ABI. FECMH LRJBEZR Python DA 7Y =7 b callable
. XTIV args L LTHZALNE58 e L bIIFUIHL £3, 5IBBIDRERIGEEX. args & NULL TH
WEH A

RN L 72 RO L ORERZIR L, KL 2605 25X L NULL 28 L %5,
ZAUIRD Python O & [F5FTF: callable(*args) o

PyObject *PyObject_CallFunction(PyObject *callable, const char *format, ...)
Return value: New reference. Part of the Stable ABIL. FECMH, L AJHEZR Python A 7Y = 7 b callable
ZAZBED C 5l & IO LT, C 518X Py_BuildValue() TERD 7 » —< v b XFH%
fEoTiAR L FF, format & NULL b LT3, GRA35/8P Ve 2RLET,

R U7 RO L OFERZIR L. KL 6 2k L NULL %2R L %3,
ZAUIRD Python O & [FFTF: callable(*args) o

PyObject* args 7213 &2 58U $5E13. PyObject_CallFunctionObjdrgs () X DHWFIETH S Z
EEHZTBVTLEE N,

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

PyObject *PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. Part of the Stable ABIL. A7 =2 b obj ® name EWSHHETD XY v
FE, W20 C 5l bIMIHLES, CHlIEIEZEZ IV E24ENT 2 Py_BuildValue() JERD
74—y PXFHITHBENTVE T,

format 1& NULL T X<, 5l EZ60RWIe2RLET,
R L T bR L OAERZIE L. KL o6 2% L NULL 238 L %5,
ZAUIXD Python X & FFTF: obj.name(argl, arg2, ...) o

PyObject* args 72 518U TH A, PyObject_CallMethodObjArgs () & DHWHIETH B Z &
EHZTBOTLEZ W,

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

PyObject *Py0Object_CallFunctionObjArgs (PyObject *callable, ...)
Return value: New reference. Part of the Stable ABIL. FEUMH LATHEZR Python A 7Y = 7 b callable
B AIERED Pyobjects BIEY ¥ ISR L E T, BEGIZHKEC NULL 250\ 7= A28 D < 5 X
2 LTHERET,

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

PyObject *Py0Object_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
Return value: New reference. Part of the Stable ABL. Python #7227 b obj DX Y v REMUIHL
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3. XY v F&4E Python XFHIA 7P =22 b name THZ E5, AIZHKMED Pyobjectx 518 ¥ i
MO ERET. SIEFNIREIC NULL B3OWEAZHED 5 X2 LT52 %9,

RN L7 PO L ORERZIR L, KL 602X L NULL 28 L %5,

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

as a Python string object in name.

BN L7250 LoFEREZIRL, KML600 22X L NULL Z2:RL¥7,
N—a > 3.9 TEM.

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

method is given as a Python string object in name.

B L7 L OREREZIR L, RELZ=604 2 XML NULL i RL¥7,
N— ar 3.9 TEM.

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

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

supports vectorcall, this directly calls the vectorcall function stored in callable.

R L7 PO L ORERZIR L. KRR L ofit 2R L NULL 28 L £3
N—a v 3.9 TEM.

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

Object *kwdict)
Call callable with positional arguments passed exactly as in the vectorcall protocol, but with keyword

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

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

arguments, but not a tuple for the positional arguments.
N—Ya ¥ 3.9 TEM.

PyObject *Py0bject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, Py-

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

string name. The object whose method is called is args/0], and the args array starting at args(1]
represents the arguments of the call. There must be at least one positional argument. nargsf is
the number of positional arguments including args/0], plus PY_VECTORCALL_ARGUMENTS_OFFSET if
the value of args[0] may temporarily be changed. Keyword arguments can be passed just like
in PyObject Vectorcall ().
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If the object has the Py TPFLAGS METHOD_DESCRIPTOR feature, this will call the unbound method

object with the full args vector as arguments.

B L7 6O L OREIRZIE L, KRRL 72505 2% L NULL 2R L %9,

N—a v 3.9 TEM.

7.2.4 Call Support API

int PyCallable_Check(PyObject *0)
Part of the Stable ABL. 7Y =27 b o AU H LATREA 7V = 7 b 0#RET, A7V =7 A3
MO LABETH D L 2T 1 ZIRL, £ TRVEZIZIT 0 ZRLET, ZOBEBIEOH LIZFEICHIIL
9,

7.3 HfEE 0O~ 3JL (number protocol)

int PyNumber_Check (PyObject *0)
Part of the Stable ABL. 7Y =27 & o 2FER 70 b a2 L TWE5HEIC 1 ZIBL, 25 TRV
CEWIIMBEIRLET, ZOBBITFOE UIZEICRIIL $9.

N—=Tay 3.8 TEH: o WA VT v 7 ABRIE 72558, 1 ZIRLET,

PyObject *PyNumber _Add (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL JKX1 32 ¥ 01 ¥ 02 ZIMELLEREEREL, &
B35 & NULL 23R L ¥ 7§, Python D ol + 02 EF LTI,

PyObject *PyNumber_Subtract (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. li3h 32 & ol 75 02 ZIWEL-FEREERL
K$ %L NULL 23BL £F, Python DR o1 - 02 ¥R T,

PyObject *PyNumber _Multiply (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. FI1 3% ¥ ol ¥ 02 ZRELLMEREZRL. &
B§ 2 ¥ NULL 2B L %3, Python ®R o1 * 02 XFIL T,

PyObject *PyNumber_MatrixMultiply (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABI since version 3.7. T3 ¥ ol & 02 %1753
HUEBEREERL, RT %2 NULL 23K L %3, Python DX o1l @ 02 AL TY,

N— 3 v 3.5 TEM.

PyObject *PyNumber_FloorDivide (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABI. Return the floor of of divided by 02, or NULL

on failure. This is the equivalent of the Python expression o1 // o2.
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PyObject *PyNumber_TrueDivide (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. B3 % &, M4 01 D 02 1T &K B REME
W3 % 22 75 Bl (reasonable approximation) ZiR L. KM 2 & NULL 2R L $3, RTOEHE 2
ALY UTERBT 2 03 AR 0. EDORE/ NGB 7 A E” LR TEEEA, 2Ok
O, ROMEOEMCED 5, OB O0RKEHE LK, FH/MUROEZET I E3HD 7,
Python @3 o1 / 02 XU T,

PyObject *PyNumber_Remainder ( PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. lI13 %5 & ol % 02 TERRELFIREZRL, &
B35 & NULL 23R L ¥ 7§, Python DR ol % 02 EF LTI,

PyObject *PyNumber_Divmod ( PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABI. flAAABIE divmod ) 2SR L TL7Z& W0, &
3% ¥ NULL #3R L £§, Python @3 divmod(ol, 02) ¥R LT,

PyObject *PyNumber _Power (PyObject *o1, PyObject *02, PyObject *08)
Return value: New reference. Part of the Stable ABIL. #lAAABEE pow() SR L TL X W, K
%Y NULL #;BL £3, Python @3 pow(ol, 02, 03) XU TT, 03 1&F 7> 2> TF, 08 %M
XEW S, Py None ANTL ZE W (03 I NULL 2T 2, RIERXEY 77 2AE5|ERITZ
EBHH ET),

PyObject *PyNumber_Negative (PyObject *0)
Return value: New reference. Part of the Stable ABL. I 53 & o O EKEEEIRKL, KT 3 &
NULL %#3iRL £F, Python O3 -0 LR LT,

PyObject *PyNumber_Positive (PyObject *0)
Return value: New reference. Part of the Stable ABIL. {332 ¥ o ZiBL., KT 5 & NULL Z:RL ¥
3, Python O +0 LR UTT,

PyObject *PyNumber_Absolute (PyObject *o)
Return value: New reference. Part of the Stable ABL X133 & o DftHEEE L. KEKF % & NULL
ZiIRL T, Python O abs(o) R T,

PyObject *PyNumber_Invert (PyObject *0)
Return value: New reference. Part of the Stable ABL i1 % & 0o DY v b Hifii Kz (bitwise negation)
ZIRL. KT 5L NULL %R L %9, Python O ~o WL TT,

PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. JKIIT 2 ¥ o1 % 02 P EY 7 v LIFEREIR
L. K35 & NULL iR L £3, Python O3 o1 << 02 XEH LTI,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. X132 & o1 % 02 XY 7 b LIzEREIR
L. KRBT % ¢ NULL 23R L %9, Python DI ol >> 02 AL TY,
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PyObject *PyNumber_And (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. I35 ¥ ol & 02 @ 7 ¥ v B HERE
(bitwise and)” ZE L., KT % & NULL ZiRL $73, Python @ o1 & 02 LFIL T,

PyObject *PyNumber_Xor (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL 332 % 01 £ 02 ® " v b HEAHEMAGHE
1 (bitwise exclusive or)” ZiE L. KHF % & NULL ZEL %9, Python O o1 =~ 02 EFLTT,

PyObject *PyNumber_0x (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. fiII$ 3 ¥ 01 ¥ 02 @ " ¥ v b HALGHIEM
(bitwise or)” ZIR LK T % & NULL Zi&K L £3, Python DX ol | 02 R TT,

PyObject *PyNumber _InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. 1T 2 ¥ 01 ¥ 02 ZMBELMREEZEL, &
T2 E NULL 23R LE T, ol A in-place HEZHR— b T35, in-place HE®1TWE T, Python
DX ol += 02 LA LTI,

PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. fk¥I1$ 2 & o0l 6 02 ZRE LR EZRL
KT % NULL ZIR LU ¥73, ol 2% in-place HEZ VK — +F 53548, in-place HEZITWE T, Python
DX ol -= 02 XA T,

PyObject *PyNumber _InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABIL I3 2 & o1 ¥ 02 ZRELEEREERL, &
B3 %L NULL Z3BRLE T, ol B in-place HEZHR— M T 255G, in-place HEZITWVWE T, Python
DX ol *= 02 LU T,

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABI since version 3.7. T3 ¥ ol & 02 %1753
BUEBEREEZEREL, KBTI 3L NULL ZBRL %3, ol B in-place JEEZ Y R— 3 2354, in-place HE
ZITWE T, Python D 01 @= 02 XFIL T,

N— g v 3.5 TEM.

PyObject *PyNumber_InPlaceFloorDivide (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL B $ % & 01 % 02 THRELZUAETHEEZIR L.
KT 5L NULL 23R L ¥ 3, ol 2 in-place {HE %V R— b F 354, in-place HHEZITWVWE F, Python
DX ol //= 02 AL T,

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. BRI 2% &, M 0l D 02 12 Xk 2BREMEIC
X5 2 Z4 72518 (reasonable approximation) iR L., K3 % & NULL #iRL¥3, 2TOFEKT 2 &
B UTRET 2 D3 ARER 72, “H#EORE/NIGIEIE 7 A UE” LOARRTEEHA, ZDRD,
ROEDELICED £F, ZOBBICZO0BKEZE LB, FE/MROHEZETZenHD $7, of
B3 in-place HE %V R— b3 25E, in-place HEZITWE T, Python DX ol /= 02 EFLTT,
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PyObject *PyNumber _InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL WI1 3% & ol % 02 THRELLFREZRL., , %
W3 BE NULL #iBRLE T, ol B in-place HBEZVK— b T 2555, in-place HEZITWE $, Python
DX ol %= 02 LFLTT,

PyObject *PyNumber_InPlacePower (PyObject *o1, PyObject *02, PyObject *08)
Return value: New reference. Part of the Stable ABI. #lAAABE pow() 2SR L T X0, K
T 52 NULL 23R L ¥ 3, ol 2% in-place HEZ VK — b T 2HE, in-place HEEZTWE T, Z DB
X 03 B Py_None D¥FHE1E Python X ol #*= 02 X [W LT, ZHLANDEEIX powlol, 02, 03) D
in-place R T35, 08 MR X B/20IR S, Py_None Z ANTLZE W (08 12 NULL 2T 2. RIERAE
V7 7R EF|ERITIENHDET),

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. f{I13 % & ol & 02 723> 7 b LTHERE
BLU. KT 2L NULL 23R L EF, ol 3 in-place {HE %K — b T 25E. in-place HEZITWE T,
Python @ ol <<= 02 2[E LT,

PyObject *PyNumber_InPlaceRshift (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL X132 & ol % 02 23 AT 7 b LIFER%E
BLU, KT 2L NULL 2B L ET, ol 2% in-place HEZ Y RK— b T 255, in-place HEZITWE T,
Python @ o1 >>= 02 R LT3,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. B3 2 & ol & 02 @ 7 ¥ v b HAFmHEE
(bitwise and)” ZiR L. KT 5 ¥ NULL ZRL¥73, ol 2% in-place B % ¥R — b 3T 235G, in-place
HEZITWE T, Python DX ol &= 02 ¥R LTI,

PyObject *PyNumber_InPlaceXor (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL 3132 % 01 & 02 ® 7 v tHEAHAGHE
Ml (bitwise exclusive or)” 2R L., KT 5 & NULL 2B L £F, ol 2% in-place HEZ VK- +F 315
&, in-place JHEZITWE T, Python DX o1 "= 02 EFILTT,

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. fI$ 3 ¥ 01 ¥ 02 @ " ¥ v b HALGHEAM
(bitwise or)” 2R LK T 2 & NULL 2B L £F, ol 25 in-place HEZ ¥ R— b T 255, in-place i
BETWET, Python DX ol |= 02 EFLTT,

PyObject *PyNumber_Long(PyObject *0)
Return value: New reference. Part of the Stable ABIL. (NI 3 5 & o ZBBUCEWIL b DRIR L, K
35 ¥ NULL #iBL %3, Python O int(o) XU TI,

PyObject *PyNumber_Float (PyObject *0)
Return value: New reference. Part of the Stable ABL. I3 % & o ZFE/NEBICEBR LD %
BLU, KT 22 NULL 2B L %5, Python O float(o) ERILU T,
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PyObject *PyNumber_Index (PyObject *0)
Return value: New reference. Part of the Stable ABI. o % Python @ int BNZZEHL, BIHL=6ZD
fEERLET, KB LS NULL AR X, TypeError Bt s I E 5,

N— 3 310 TEHE: FHRIIFICHEZ int BT, LENE, BRIF int O T 753204 V2 E >
ADZedbHHELR,

PyObject *PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. Part of the Stable ABI. base #EEIZEH I NTBE n B XFH & L TR
UE5. base B180E 2, 8, 10 F721F 16 DWFRATRIFIUIRD A BB 2. 8. 16 129V T, K
SN FHN DRI ER~—F— '0b' | 00" FhiF '0x' B, ThZThMNEGEINET, bL nH
Python @ int BITRIFIURX. F£F PylNumber_ Index() TEHINET,

Py ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Part of the Stable ABI. o 2%y U CHIRAIRES > 728555, Py_ssize_t BUDEICEW L TGRLE T,
M UBAERB L6, St Eh, -1 2RI NET,

H L o 2% Python @ int ICEHATE/=2DIT. Py_ssize_t NDEELH OverflowError IZ7 35E1E. exc
FlIEcE I (il IndexError 2> OverflowError) ORI XL 5, & L. exc A5 NULL 72
5. HlANE 7V 7 XA T, EXEDEEE PY_SSIZE_T_MIN ~, IEDEAEX PY_SSIZE_T_MAX ¥ iR
ENET,

int PyIndex_Check (PyObject *0)
Part of the Stable ABI since version 3.8. 0 34 ¥ 7 v 7 AR TH 254 (tp_as_number HEEARD
nb_index A0y FHE o TWVWEHE) IT 1 ZBRL. £ITRVWEEIZ 0 ZIRLET, ZOBEITEIC
BRI E 3,

7.4 >—/r> 870 k1)L (sequence protocol)

int PySequence_Check (PyObject *0)
Part of the Stable ABL. 7Y =27 Y =4 XA 7w b a et LTwaEEI1T 1 2. 25 TRV
BEE 0 ZRLET, __getitem__() XYV v FEHKD Python 7 7 RI2OWTIE, N 5Hh dict DY 7
77 ATRHRWVIRD, 1 ZIBIDICERLTLEEI WV, 2R 2iE, —RINSIZZ 7 A0 OFEED ¥ —
ZHR—F LTV 202H5T 2 ONFAEERE2H5TT, ZOBBIIEICHIIL 3,

Py ssize t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)
Part of the Stable ABL. 132> =5 R o DA TV 27 FOEEIRL, KT 5L -1 ZRLF
3, ZHUE. Python O len(o) ERILIZRD 73,

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL {3 2 ¥ ol & 02 Ol (concatenation) %
RU, KF %L NULL ZIEL %9, Python O o1 + 02 EFLTT,
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PyObject *PySequence_Repeat (PyObject *o, Py _ssize_t count)
Return value: New reference. Part of the Stable ABL. lMI§2 2473 =27 o D count [E#EHIRL
ZIRL. KBF 5L NULL 2R L %9, Python O o * count X[ UTT,

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL {Zh3 2 ¥ ol & 02 OH#ff (concatenation) %
BU, KT 22 NULL 2B L ET, ol 2% in-place HEZ Y RK— b T 255, in-place HEZITWVWE T,
Python @3k o1 += 02 ¥R LTI,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py ssize t count)
Return value: New reference. Part of the Stable ABL. fRI1$ 2247227 0 D count [BIFEDIRL
IRL, RT3 NULL 2B L ET, o 2 in-place HEE Y K— T 355, in-place HEEITWVWE I,
Python @3k o *= count X [FILUTT,

PyObject *PySequence_GetItem(PyObject *o, Py _ssize_t 1)
Return value: New reference. Part of the Stable ABL. f31$2% & o @ { FHOEZEEK L, KT 2
¥ NULL %R L %73, Python ®R ol[i] ¥W LT3,

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 25 i2 FTOEDRT L R
ZRL. KT % & NULL iR L %3, Python O o[i1:12] LT3,

int PySequence_SetItem(PyObject *o, Py _ssize_t i, PyObject *v)
Part of the Stable ABIL. o @ ¢ ZRHOEZRIZ v ZAALE T, KT 2. HISZEHL -1 ZIRLET;
BT s 0 iBRLES, Z4UE Python DX ol[i] = v ERIU T, ZOBEKIE v NDOBR % BAHE
hFErEA .

v B NULL DFHIEZFDBEZDFHIRINE T, ZOMKEERIEHERETH D, Pyobject_Deldttr() %>
DPEFELWVWTT,

int PySequence_DelItem(PyObject *o, Py_ssize t 1)
Part of the Stable ABL. o @ | HZFEHOBEZTHIFRLE T, KT 2L -1 #IRL EF, Python O del
o[i]l XRILTY,

int PySequence_SetSlice(PyObject *o, Py ssize t il, Py ssize t i2, PyObject *v)
Part of the Stable ABI. o @ il 705 i2 ETOMDRA T A A2 v ZIRALE T, Python DX o[i1:i2]
=V t IEJ DVC\TO

int PySequence_DelSlice(PyObject *o, Py _ssize_t i1, Py_ssize_t i2)
Part of the Stable ABL. =47 Y XA 7Tz 0o D il 25 i2 ETORDR T AL AZHIBRL £, KK
352 -1 #RL%ET, Python DX del olil:i2] ¥R LTI,

Py ssize t PySequence_Count (PyObject *o, PyObject *value)
Part of the Stable ABL 0 1283 % value DHHEIEL, T72bB olkey]l == value £723 key D%
BLET, KT 2L -1 #IBLFF, Python DX o.count(value) R L TT,
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int PySequence_Contains (PyObject *o, PyObject *value)
Part of the Stable ABIL. 0 12 value DA > TWAHELET, 0o DD BEED value &5l (equal) 72
L1 ZEKL, ZhPHOBEICIZ 0 2R LET, =7 —0#ET L -1 ZIRLEF, Python DR
value in o X[@ LT3,

Py ssize_t PySequence_Index(PyObject *o, PyObject *value)
Part of the Stable ABL. o[i] == value ERBIBRWNCHAODP oA VT IR i ZRLET, 705
328 -1 ZRLET, Python DR o.index(value) X[EUTT,

PyObject *PySequence_List (PyObject *0)
Return value: New reference. Part of the Stable ABI. > —7 Y2 LWEA 7771 o LRILNE%:R
FOVRAMATY =27 M 2IBLET, KL NULL ZIRLE3, BENL VR MEFHLLIfEohZ
PRIEXNTWE T, ZhiE Python O 1list(o) 2RFETT,

PyObject *PySequence_Tuple (PyObject *0)
Return value: New reference. Part of the Stable ABL. =7 Y AHBWNFIA T 77V TH5B o LFL
NBEZRORTINF T2 FRIBLET, KMLZS NULL ZIBLET, o B8R TALDGE. FiiER
ZIRLE T, 2L OBE. BYIBRNENR A 07X T2 HEEL TRLEF, Python @3 tuple(o) &
EE Qs

PyObject *PySequence_Fast (PyObject *o, const char *m)
Return wvalue: New reference. Part of the Stable ABIL. ¥ =7 Y XA E%EA T 771D o %
PySequence_Fast* 7 7 I VDB THHATEZ A7 27 P LTRLES, A7V 27 FAY—
FURTHA T T ITNATHRVEEEF X vt —Y m ZFD, TypeError XM L $3, KM L7 5 NULL
ZIRLET,

PySequence_Fast* 7 7 IV OBAFUL, o A PyTupleObject ¥£721% PyListObject EAREL. 0 DT —
RI4—=NVRIEHET7 7L RAT 570, ZDOISHMTILENTVET,

CPython OFEZETIZ, L o B =7 VAR TV THNE. 0 ZDBDEIRLET,

Py ssize t PySequence_Fast_GET_SIZE(PyObject *0)
0 3 NULL T72 <. PySequence_Fast() PRL7A TV 27V THIEREL T, 0o DREZERLET, o
DY A4 X PySequence_Size() ZMUIH L THELNFETH, PySequence_Fast_GET SIZE() DITH
0 BVAMDPRTINTH B LAEL TS 570, IHEHTT,

PyObject *PySequence_Fast_GET_ITEM(PyObject *o, Py ssize t )
Return value: Borrowed reference. o %3 NULL T/ <. PySequence_Fast() DBRL7zA 7=/ +TH
D, DD i DA YT 7 ADHFAMNICH 2 LREL T, 0 D i FHOERZIKELE T,

PyObject **PySequence_Fast_ITEMS (PyObject *o0)
PyObject R4 Y XDOBERICHZ T LA ZRLET, ZOBEBTIE. o1k PySequence_Fast () DiRL7zA
7Y 27 FTHD, NULL TRVDHDLREL TVET,

VA TDIAXHREEEIND L&, XE) BERIEROEY ZHEEE T 200 LUKV CIZERLT
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&V, ZO8D, =T VRADEERFEELRZVAYTFRAMNTOABRICHZ KA VR EHoTLE
XV,

PyObject *PySequence_ITEM(PyObject *o, Py ssize t i)
Return wvalue: New reference. o @ i TFEHOERZIRL, KMT 5 & NULL R L ¥ 73,
PySequence_GetItem() DEEMRTH D, PySequence_Check() T o DEZIRTHE 5 5 DIRIER.,
HORRZFOFEZITOER A,

7.5 ¥v 7870k 3JL (mapping protocol)

PyObject_GetItem(), PyObject_SetItem(), PyObject_Delltem() HZIRL T X W,

int PyMapping_Check (PyObject *0)
Part of the Stable ABI. A 7Y =2 ¢~y 7T b a2 HHELTHWEL, AF7A4 AZYR—-FLT
WEBEIT 1 E2, Z5TRVWESIZ 0 ZIRLET, __getitem__() XY v F%ZHD Python 7 7 XiZD
WTIE 1 ZIBTOIRERLTLIEE WV, 252 2HHIE. —MBINCIEZ AR 0BEO X — %2 R—F
LTWa5%2HT 2 DR RATREIZ 6 TT,, ZOBBIIEITHINIL £5

Py ssize_t PyMapping_Size (PyObject *0)

Py ssize_t PyMapping_Length (PyObject *0)
Part of the Stable ABL. (i1 247227 b o HFOXF—DEZIRL, KT -1 ZIRLES, Z
AU, Python O len(o) ERLIZRD F3,

PyObject *PyMapping_GetItemString (PyObject *o, const char *key)
Return value: New reference. Part of the Stable ABI. XXFF key 1253 2% 0o DERZRL T3, K
% & NULL ZiRL £7, Python @3 olkeyl R U T, PyObject_GetItem() HbBIML T E W,

int PyMapping_SetItemString(PyObject *o, const char *key, PyObject *v)
Part of the Stable ABL. 7 7Y =27 b o ETXFH key Zfl v \HMHTET, KT 2L -1 KL
%3, Python ®X olkey]l = v ¥[M/UTY, PyObject_SetItem() HbBIML T XV, ZOBEIZ v
NDOZREBAID FH A

int PyMapping_DelItem(PyObject *o, PyObject *key)
ATz b oo, ATT 2T b key KHET AT EHIBRL 3, KT 2L -1 ZIRL £7,
Python @Y del olkey]l ¥R UTT, ZDEAEIE PyObject_Delltem() DHIZTT,

int PyMapping_DelItemString(PyObject *o, const char *key)
FTT b o XFH key ITHAT A0S RHIBRL £3, KT 2 -1 ZRLEF, Python O
X del olkey] ¥[FLTT,

int PyMapping_HasKey ( PyObject *o, PyObject *key)
Part of the Stable ABL. v 7EBIA 7V 27 s 3% — key ZFFOHEIC 1 BIRL, £ TRWVWE EIZIX 0
ZIRLET, Z4Uud, Python O key in o L EMTT, Z DBIEENH LIFEIWTHIIL £3,
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__getitem__() XYV v FOMUHLUHICEZ 2FMIMMHIZ N2 Z 8 ICEREL T ZEW, =7 -2
X212, b DIT Pyobject_GetTtem() ZffoTLIEE W,

int PyMapping_HasKeyString (PyObject *o, const char *key)
Part of the Stable ABL. v 7BIZA 70 2 7 y 3% — key 2FFOBHEIC 1 BIRL, £ TRV XX 0
ZIRLUET, 24U, Python R key in o E%EMiTT, Z ORISR H LITEICHKIIL 3,

__getitem__() XY v FOMUH LA, —RIZRXFIA 7Y =7 + OERRHICE Z 2 HlAH3HH S h
SZEIFERLTLEZI Y, 5 —2WEXE I, RO DI PyMapping GetItemString () %o T
IEEW,

PyObject *PyMapping_Keys (PyObject *0)
Return value: New reference. Part of the Stable ABL. [T 22479z b 0o DF—0574%35 10 A
FEIRL RS, KT 5L NULL Z2IRL %9,

N— gy 3.7 TEHE: DENE. BV A IS LAREZRIALEZRLTVWE LT,

PyObject *PyMapping_Values (PyObject *0)
Return value: New reference. Part of the Stable ABL. 13224727+ o DfEiRS72231) X b
ZELET, KT 2L NULL ZRL £3,

N—a ¥y 3.7 CLHE: DHENE, BV R PBLABETIVEZRLTWE L,

PyObject *PyMapping_Items (PyObject *o)
Return value: New reference. Part of the Stable ABL. 13224727 b 0o DBEENSRZ Y R
FEEL, SBEREF—LHORTHEA-LZ T NICHR->TOWET, KT 2L NULL ZiRLET,

N—Ua ¥y 3.7 CLHE: DHENE, BV AP LB T VEZRLTWE L,

7.6 17L—%270kF21JL (iterator protocol)

ATV —=R%W5DDEEDOBEBEZ=2HD 7,

int PyIter_Check(PyObject *0)
Part of the Stable ABI since version 3.8. Return non-zero if the object o can be safely passed to

PyIter_ Nezt(), and O otherwise. This function always succeeds.

int PyAIter_Check(PyObject *0)
Part of the Stable ABI since version 3.10. Return non-zero if the object o provides the AsyncIterator

protocol, and 0 otherwise. This function always succeeds.
N— a ¥ 3.10 TEM.

PyObject *PyIter_Next (PyObject *o0)
Return value: New reference. Part of the Stable ABI. Return the next value from the iterator o. The

object must be an iterator according to PyIter Check () (it is up to the caller to check this). If there
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are no remaining values, returns NULL with no exception set. If an error occurs while retrieving the

item, returns NULL and passes along the exception.

ATV —RDRFTERICO o TRIBUHZIT5 NV —T2EL ., COa—FREUTOX SR 2133 TT:

PyObject *iterator = PyObject_GetIter(obj);
PyObject *item;

if (iterator == NULL) {
/% propagate error */

while ((item = PyIter_Next(iterator))) {
/% do something with item */
/* release reference when done */
Py_DECREF (item) ;

Py_DECREF (iterator) ;

if (PyErr_Occurred()) {

/* propagate error */

}
else {

/* continue doing useful work */
}

type PySendResult

The enum value used to represent different results of PyIter Send().
N— a3 ¥ 3.10 TEH.

PySendResult PyIter_Send(PyObject *iter, PyObject *arg, PyObject **presult)

Part of the Stable ABI since version 3.10. Sends the arg value into the iterator iter. Returns:
e PYGEN_RETURN if iterator returns. Return value is returned via presult.
e PYGEN_NEXT if iterator yields. Yielded value is returned via presult.
e PYGEN_ERROR if iterator has raised and exception. presult is set to NULL.

N— a ¥ 3.10 TEN.
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7.7 N\v 7770k 3JL (buffer Protocol)

Python THIHRGEZZ WL DDA TP =7 M, TEIZH 3 XTVEH F 7213 buffer ~NDT7 7 R ERMHL %
o ZDXIRFATI 7 P2 LT, HlAIAAD bytes X bytearray . array.array D &K 572\ DH DR
BRZETFoNE T, y— FN—T 4 DI A 75 VIFEIGLHESBAERAT O X 5 Rl B Doz, 2h s B S
DRZERTHIEDTEETD,

ZNZNDORIZNEHE DY T4 7 A2RBEITH, BEOLREBRXEIANY 77 bR 2205 HED
FEezHALET, WSODrDRATEIMNT2a—21T5 ZeREEANY 7717 7R T2 I ehEE
nEg,

Python & buffer protocol DT C LRV OMAAHAZREL £ 5, ZoFm ba i3 = ooflE»dH b x93

o T ZMTIZ. HIWUI, ZDATI 2 PO NECH SNy 7 7 BT B 1HRZ R TE 2 "buffer A
YR=T 2R BRIV AR NTHIENTERS, DA YR —T2—RE Nv T 74T I ME
EIE (buffer object structure) DEITHHAL £5

e AT ZHTIE, ATV PORBRHZET—EZANDRA VY EE/{LZVLODPDFEVPAHTEET
(7: et i&i){ oy Pgl;&)o

bytes X bytearray REDI Y INLATI =7 NI WEHD Ny 7 7 —% 4 MIOBATAAL $3, N4
MDA DT S FIHFTRET S, HIZIX, array.array DA 2 EHRIF< LT NA MEIKKRZZeBHD %7,

buffer 1 ¥ % —7 2 —RDFHAZFDO—HNE. 77 ANFA TP 27 bD write() XY v RTF: buffer £ > &% —
Tx2—AZBLT—EHONA MR TEZ2YARL T2 P THI7 7 A NIEZAL I ENTEE T,
write() &, 25 LTEINLA T 27 PONFERIIN T 250AHLERA7 72 A0AEHLEE LE
2, readinto() DX I RMD R Y v TR, ZOFIEMONFIIH T 2EZAALT 7 ADWE TS, buffer A
YE=Tx2—ARXED, ATV 27 MEAFHAEEMST, GAHLERNY 72 NDT7 7L A ZHAIT o ERE D
HERT2H0ERT 2 HNTEET,

buffer £ ¥ Z—7 = —ZOFHHFICIE, WREBREFTI 27 vDNY 7 7 2B EODHIENDHH 3
o IELWEIBT PyObject_GetBuffer() ZFEUHIT;

o PyArg_ParseTuple() ((723ZDRED VD) & y*x . wx £7213 s* formal codes DWFT e b
[ oN s ps

5507 —ATh, buffer BB L 72 72RFIC PyBuffer_ Release() ZFFOHE R IFIUERD THA, Th
ZRZE. VYRV =T DXL BRI ORP BN D D 5,

7.7. /Ny 7770k 3JL (buffer Protocol) 135



The Python/C API, U1 —2X 3.10.19

7.7.1 buffer &&(K

Ny 7 7 HER (F 28I "buffers”) @EHIOA 7Y 27 DAL F U F—X% Python 7'u 2T <2t s
ZDIZEMTT, ZHEER, Erabt -4V /Bl LTHHATEES, ZOXEY TRy 72 BRT
HIEEERMES Z 2T, YART—XRTH L THHIC Python 707 o<ty 22 enTcE g3, XEVIX,
CIRROKREREIERD»S LNERAL, ARV—=T 4 YIS RATLIATIVICETHOXEY 70y 7 H
bLNELAL, BELT —ZEFA T4 7DA4 Y AEVERZFESTOIMFEHINZ 2 LOLEEA,

Python 4 ¥ 2 7V Rk o THRMENZZL DT —XBIZER LD, Ny 7 7% PyOvject R4 > XTIk L.
SYTNIE CHEIKRTT, 200, fERE a =2 3ERICHBICITAE T, Ny 7 7 D— IR T v =20
B Zi&, memoryview X 7Y =7 P BMERINE T,

IIRAR=bENEZZ TV 27 bEELFEOTOFHICIE, Buffer Object Structures SR LT IE&E W,
Ny 77 ZBUST 5121, PyObject_GetBuffer() #HHL TL 2\,

type Py_buffer

void *buf
N 777 4=V EBRERLTVEmEMEDRHZIETRA VX, Ny 77 2#tT2 470227 bD
TEYEXEY) 7y JHOEDOMBIZHRD ZET, HlZIE strides BEIZr. ZOEIZXEY 7
oy Z7ORE»D LU EE A

EE A DBE ZOEIEX 'Y Tay 7 DEHEZRRL X7,

PyObject *obj
A new reference to the exporting object. The reference is owned by the consumer and automat-
ically released (i.e. reference count decremented) and set to NULL by PyBuffer_Release(). The

field is the equivalent of the return value of any standard C-API function.

PyMemoryView FromBuffer() £7:i& PyBuffer FillInfo() IZX-TT v FE&NT: —KIR Ny
77 CHIRMNE T —ATIE, TD7 14—V FIENULL TF, —fRANC, =7 AKR— 472 =2 M
CONREMEALTERD $EA.

Py ssize_t len
product (shape) * itemsize, contiguous ELFITIE. TEDXEV 7Ry 7ORIXICHRD ET, I
contiguous BI¥TlE. contiguous REIZ a2 ¥ — XN GEIHEEEN D OEX T,

((char *)buf) [0] 225 ((char *)buf) [len-1] DHIFAND 7 7R, #HitE (contiguity) %R
AET 2V 7T AMECE > TR ENINY 77 L TOAFENE T, ZLDHHEI, £DX57RY
2 T W PyBUF_SIMPLE % 7:1% PyBUF_WRITABLE T,

int readonly
Ny 77 DitAHLEHTH 2R LET, D7 4 —)V RIiX PyBUF_WRITABLE 7 7 7" CHilfiiT %
ij—o
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Py ssize 1 itemsize
R —D7D byte Bt DY 4 X, struct.calcsize() %#IE NULL @ format fHICH L TRELNH L7
MReFELTY,

EEREISN: THEED PyBUF_FORMAT 7 7 7% ET 5 ir Ny 7 7 2 ERLHE, format
1 NULL ICEREXINE T, LI L itemsize ITDT7 +—< v M- EEZREEFLE T,

shape WTEFET 5854, product (shape) * itemsize == len OFXDF o, FIFHEIX itemsize
% buffer ZFHL7=DICHHTE LT,

PyBUF_SIMPLE ¥ 7z1% PyBUF_WRITABLE THR L 7z#5%. shape »% NULL THiuF, HEFIZ
itemsize ML T itemsize == 1 L RAIRFNIRD THA,

const char *format
BEE—-DONDONEZIBET B, struct T 2 — NV AXANXED, NUL X FH, ZDHERL XD
fEA3 NULL 72 5, "B" (FFSHELANA F) & LTHbOL X T,

Z D7 4 =) & PyBUF_FORMAT 7 7 7 & » THlfllEhE 3,

int ndim
AEVDN N RXTEINZRL TV BRDORTE, 0 DHE. buf BRI FHEEZRT 1 DOEREZIRLT
WET, ZOEA. shape, strides, suboffsets i& NULL TRIFIUIR D £HA,

PyBUF_MAX_NDIM ZXICE DAL 64 1HIBR LTV §, FREMNIE Z oI %2 BE LR THudiz b
FH A, ZXRITEFDMHE M PyBUF_MAX_NDIM KTE TRKZ B XS ICTHRNETT,

Py_ssize_t *shape
XEY) LD N XA DO ZRT. BED ndim TH S Py_ssize_t OFEFITT, shapel0] * ...
* shape[ndim-1] * itemsize IX len XFHFL K RIFNUIRD EFEA,

shape DOfiZ shape[n] >= 0 ICHIBRX N F 3, shapeln] == 0 DFHICFHTIERELIDETT, Fill
& complex arrays ZZIRLTLZE W0,

shepe (JEAR) ECHNEHIFHE 2 6 1 3FiA M LERHTT,

Py _ssize_t *strides
BRILCBOVTH LWMERFZ272DICAF Yy TT 54 MERT, KX ndim @ Py_ssize_t D
g8

A4 FEE, EFROBHEIEETEET, FEDOESITIE. A 74 NMI#EETWITEERNTT,
Uo LAHEZ, strides(n] <= 0 O —RZ T 22N TEHR0EDND D £3, FlicOVWT
& complex arrays ZZHRLTLIEE W,

HEZICL 2T, 2D strides ECFNEFAH LEHATT,

Py ssize t *suboffsets
Py _ssize_t MOBEEZROEZX ndim OEF, suboffsets[n] >= 0 DHFHIX. n FHORITIZ
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o TRFSN TV B EIZEA ¥ X T, suboffset [HIZERA ¥ X DBIZ MBI L 2RITMANAL MR
UV EIRLTVE T, suboffset DEBEDEDIGEIZ. KA ¥ X OSBRI AE (HkE L7z
XEY 70y JNCEZERLEINNS) WS 2R ET,

2T suboffset BEMDEE (DF b BIRIRATE) A, 2O 4 —NL FIE NULL (F7 44 b
i) THRIAUIED TR A,

Z OFEDELSRBE Python Imaging Library (PIL) TEbATWE T, ZD X5 RESITEEICT
IR T BFFEITOVTESHIZFEL Z 2 complex arrays 2SR L TL 7230,

HEE I o T, suboffsets Bt FcAH LEH TS,

void *internal
Ny 77 2@t MDA 7Y 2 7 b INERNCHIH T 2 72D DERT T, HlZRIX, RN Z 0ZE#
WCBEERI% & v 2 b LT, shape, strides, suboffsets &\ o 72EE3 % Ny 7 7 RT3 & EICFEIFRIC
RIS 2 RNENEIDEEHT 277 75 ZeNTEDZTLE I, Ny 7 7 2B, 2D
EZRLUTEELTERD FH A

172 NyIT77VITRANDERATS

Ny 7 7 38H., PyOvject_GetBuffer() S5 I T, TI/AR—F T34 727 NIy 77 U7 TR b
kB THELNET, XEY ORENLZEEDEMIEIIZIICH5720, HEBEEX flags 518 EH->T, H
Wz BNy 7 7> DFEEHEREL T,

Py_buffer D7 4 =L Fid, VI TR FOFHIC K o TEKRS 2RI TITERSINET,

DOIRABMMIEKELBWVWI 1 —ILEF

TEED 7 4 =V FiX flags DEEEZITIITIC, FICIELWETREINE T, : obj, buf, len, itemsize, ndim.

readonly, format

PyBUF _WRITABLE
readonly 74—V RZEHIELET, dLID7 7 7DBREINTVIHA. exporter 1X, H ZAA
ATREZR Ny 7 7 RS 200, S HRITAUIEMEZHE LRT IR D FEA, 77 7R ESATY
WS exporter 13, FiAH LEHE EZAAARERANAY 77 D5 S5 2R L THEOEHAD,
E5 5 TRMT 20 I PERETOHBEICH L T—EENLRIUIRD E A,

PyBUF_FORMAT
format 7 4 =V REHIELE S, L7 I/PRESNTVIUI, TDT7 41—V FZIELSHDRT
EBD FEA. 77 7PRESATORFNE. D7 4 = F& NULL ICRE LZT 7R D X
Ao
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PyBUF_WRITABLE 1%, ROHNIHTL 2 D757 | ZWoThEVWER A, PyBUF_SIMPLE 1% 0 L EFX

N TWS DT, PyBUF_WRITABLE \3ZHMIZE ZIAARRER AN Y 7 7 ZERT 2D 7 7 7 LTHER 7,

PyBUF_FORMAT &, PyBUF_SIMPLE DNADEYDT7 57t d | EMoTHEVERA, BED7F7E B (FEk

LA R 7=y F2BUHERL TV T,

shape, strides, suboffsets

ZD7 7 7NF. IR THEBEEDLSKEWIEICHER7Z XY ORENZEERZHIELES, Hr07 52703, #h kb
TRHHENS2T7 57 7DITRTOE Y bEELILIRERLTLEX N,

VOIZE shape | strides | suboffsets
PyBUF_INDIRECT yes yes BTG
PyBUF_STRIDES yes yes NULL
PyBUF_ND yes NULL | NULL
PyBUF_SIMPLE NULL | NULL | NULL

BEEMDV I TR b

A4 FOERDPDH o THRLTH, C £71d Fortran @ EHlE HIHMEICESR SN ATREMEN D D £ 3, R
P74 MERZ LIS, Ny 7713 C EBHEL TWARERDH D $9,

VoTAk shape | strides | suboffsets | contig
PyBUF _C_CONTIGUOUS yes yes NULL C
PyBUF _F_CONTIGUOUS yes yes NULL F
PyBUF _ANY_CONTIGUOUS yes yes NULL CH»F
PyBUF_ND yes NULL | NULL C
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BEVIIR+

EHE22THOY 7T MDHEIZ, FIOFHTOTY 7 7DMAEDOETHENICERINTWE S, #F)7Z2 XS5,
Ny 77 —70 b aLTIEBEIHHIN3HAEOEEE D757 LTIRBELTE T,

RDOT—=TND U FEGEDRERTHE I ERLET, FHAFIX PyBuffer IsContiguous() ZWFEUHIL
THEGELHET 2HEPHHTL & J.

DOIR bk shape | strides | suboffsets | contig | readonly | format
PyBUF_FULL yes | yes RBELYE | U 0 yes
PyBUF_FULL_RO yes yes WEIRIGE | U 150 yes
PyBUF_RECORDS yes | yes NULL U 0 yes
PyBUF_RECORDS_RO yes | yes NULL U 120 | yes
PyBUF_STRIDED yes | yes NULL U 0 NULL
PyBUF_STRIDED_RO yes | yes NULL U 120 | NULL
PyBUF_CONTIG yes NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes | NULL | NULL C 1720 | NULL

7.7.3 &M BES

NumPy X% )L: shape, strides
NumPy R & £ )V OEH| DOFREAINEEIL temsize, ndim, shape, strides TEFHRINE T,

ndim == 0 DFHIE. buf PIET X TV DOHANE. ¥4 XD itemsize DAS T LTHRREINE T, 205
&, shape ¥ strides DMWY ® NULL TT,

strides 53 NULL D&, EHNIERED n 2ot C BFl e L TRRRENE T, 25 TRWEEIE. FIAEEZRD
£S5 n KIeliANC 7 7 2 LiziFhuEe h 8 A:
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ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];

item = *((typeof(item) *)ptr);

FEROEIIZ buf BRXEV 70y JNOEOHFATHIET ZEDAIRET T, T/ AR—X -3 OB HEHT
BIEIZEoTAY 77 DRYMEHERHKE T,

def verify_structure(memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a wvalid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
memlen: length of the phystical memory block
offset: (char *)buf - mem
if offset 7, itemsize:
return False
if offset < O or offset+itemsize > memlen:
return False
if any(v 7% itemsize for v in strides):

return False

if ndim <= 0:
return ndim == 0 and not shape and not strides
if O in shape:

return True

imin = sum(strides[j]*(shape[jl-1) for j in range(ndim)
if strides[j] <= 0)

imax = sum(strides[j]l*(shapel[jl-1) for j in range(ndim)
if strides[j] > 0)

return 0 <= offset+imin and offset+imax+itemsize <= memlen

PIL X%+ JL: shape, strides, suboffsets

PIL 2 X A )VOEHTIXEHE OBELZOMIZ, HERTDO L TROBREREZIIFT 272D B KA VX ERTE
3, BRI, BHED 3 XL C A% char v[2][2] [3] 1. 2 RITEHIAND 2 DDRA ¥ X 87 BHE05 char
(xv[2])[2]1[3] A2 ZrdTEZET, suboffset RILTIZ., TNHD 2 DDKRA ¥ &I buf DFEFHITHEDIA
B, XEVDEY WX THEETE S 2 DD char x[2][3] EHEIEL T,

RDFENZ, strides b suboffsets B NULL THRWHED, N LA VT v 7 Rk > THREATW3 N RItES
NOEEANDKRA ¥ 2 %I TEEETT:

void *get_item_pointer(int ndim, void *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (charx*)buf;

KD R=212%i<)
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(FIDR=I 5 DfEE)

int i;

for (i = 0; i < ndim; i++) {
pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {

pointer = *((char**)pointer) + suboffsets[i];

}

return (voidx)pointer;

7.7.4 N7 7EEDREK

int PyObject_CheckBuffer (PyObject *obj)
obj Wbuffer £ Y& —=7 2z —ZX%ZHK—-FLTVEHEIT 1 ZIBEL, Z5TRVWESIZ 0 ZRLET, 1
ZRL7E LThH, PyObject_GetBuffer() BT 2 LIRS NEEA, ZOBBIIEITHRIIL
9,

int PyObject_GetBuffer (PyObject *exporter, Py buffer *view, int flags)
exporter 12 flags THRE INT=/TIET view ZHD 2 XS ICERKRLE T, d L exporter BHFEI NI B
DTNy 7 7 ZREETE R WIS, PyExc_BufferError % ik L. view->obj % NULL ICFE L7z LT,
-1 ZIRERINIRD A,

I L7z & Zid, view ZHD, view->obj I exporter NDFILWEBREHREL, 0 ZRLES, F2 1~
RDONY 77 FTONA ZBY) I ZZAVEE—DF T 227 MU XA L2 M T 55 —RATIE, view->obj
& exporter DRODICZDATI 27 V2SR LET Ny T77F T2V MEER 2L TR
W),

malloc() ¥ free() D Xk 51, MU H LITHKII L = PyObject_GetBuffer() ¥ XTI/ 3
PyBuffer_Release() DFEURH LARITNZRNIIEIRD TR A, Mo T, Ny 77 DFANFEALS
PyBuffer_Release () DB 1 BIZ TN AL TIUIIRD TH A,

void PyBuffer_Release(Py buffer *view)
Release the buffer view and release the strong reference (i.e. decrement the reference count) to the
view’s supporting object, view->obj. This function MUST be called when the buffer is no longer

being used, otherwise reference leaks may occur.
PyObject_GetBuffer() %@L THIF L TWARWAY 7 712/ LT Z OBBEMNIHT DOEEBENT T,

Py_ssize_t PyBuffer_SizeFromFormat (const char *format)

Return the implied itemsize from format. On error, raise an exception and return -1.
N— a v 3.9 TEM.

int PyBuffer_IsContiguous(Py buffer *view, char order)
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view TERINTWVWEXEYD, C AR AL (order == 'C') D ¥ Zp, Fortran A X A L (order ==
'F') B DL Ep. ZOWVTID (order == 'A') THIUX 1 ZIRLF T, ZhLULOHEIF 0 2L
$9, ZOBBIIEICHINIL £T,

void *PyBuffer_GetPointer (Py buffer *view, Py ssize t *indices)
Bz o7z view MIZH 5 indices BFET X EVHEBEZIIS L ¥ 3, indices ¥ view->ndim DA > 7 v
I 2D BRI ERE L TOWRITUERD 8 A,

int PyBuffer_FromContiguous(Py_ buffer *view, void *buf, Py_ssize_t len, char fort)
HE T 5 len N4 & buf D5 view IZaAV—LUEFET, fort 11 'C' 2 'F' RIEETEET (2hth
SgA XAt Fortran AX A VDIEFZRL T ), MIARICIE 0. =7 —FiTX -1 ZIRL X5,

int PyBuffer_ToContiguous (void *buf, Py buffer *src, Py ssize t len, char order)
sre B len NA N EERERBT buf RIZa¥—LU%3, order 13 'C' ¥7213 'F' 7213 'A' (C A& A
VIR % 721% Fortran A X A VIEF /3 E0LA) 24EETEES, BUIL26 0 2HRD, =5-%25
-1 29D £,

len 1= sre->len DEFE. T OBEEBIIEBL 5,

void PyBuffer_FillContiguousStrides(int ndims, Py ssize t *shape, Py _ssize t *strides, int

itemsize, char order)
strides BCAI% . itemsize DR E X DEEDINA FHEALD, shape D% U7z Efi/ (order 23 'C' 725

C-style . 'F' 7 5 Fortran-style ®) ZXJthid| & LTHD %,

int PyBuffer_FillInfo(Py buffer *view, PyObject * exporter, void *buf, Py ssize ( len, int readonly,

int flags)
B A XD len D buf % readonly IZHE - 7FE ZIAAA] /AR DFRETRHATEI NN 77V 7T RX M 2L

9, buf IIFFSELAA POFlE LTHRENAET,

flags BIBUIV 7 A MDD XA THRLET. TOBKIX. buf 2HiAH LERCIEEZNTWT, flags IZ
PyBUF_WRITABLE DRE SN TWIRWIRD | W27 7 ZIHEE S NE DI view 2D F T,

I L 7z & Zid, view—>obj T exporter NDFHLWEREZHRE L, 0 ZIRLET, KM LALr =&
PyExc_BufferError %M L. view->obj I NULL #&E L. -1 R L ¥

ZDOBEE getbufferproc D—HERE L THE S HEITIE. exporter 3TV AR —b T 5472 =27 MEE
LARTUER ST, 5T flags WEFEEFTWCEIRITUIRD FHA, £ TRWVWEEE, exporter &
NULL TRFUIR D £E A
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7.8 LWy T rF7OR3IL

N—=Ta ¥ 3.0 TIHELE.

IS DB, Python 2 @ vy 77 7m bajn) API O—#TF, Python 3 Ti&, $5 20 v ta
WVIFELEEAD, 2x OI— FZBELL TV LS BB EATwRd, fiLLWNy 7 770K &
D H 2 7 v R—BBD XS ITREZFVETH, Ny 7y BTV AR—-FEND e ZHEENZY Y —R
DA ERT 2 Z 2 IZTEERA,

WoT, HB2AT7IV 27 bDONy 77 2—%2HIFT 27012, PyObject_GetBuffer() (b LIk yx B
wk 74— v b1—F T Pydrg_ParseTuple() RZOM) ZIFFH L, Ny 77 a— 2T 5 L 2T
PyBuffer_Release() ZWEUHIL %9,

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py ssize_t *buffer_len)
Part of the Stable ABI. XFR—=ZADANE LTHEZ 25AH LEAXEY LOMNBENDKAL VX E2RL
F3, obf BIBIEH—2 XV I DPOREIXFNY 774 VR =T 2 =A% PR - LTORITNIERD
FHA, BT 2L 0 ZiBL. buffer & XEV DAEI, buffer_len Ny 7 7 ORIWCHRELET, T
7 —ODFIZIE -1 IR L. TypeError #t v ML E7,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ ssize_t *buffer_len)
Part of the Stable ABL. FED 7T — X 2 ND7HHAMNLEHD XY LOMBADRA VX ERLET,
0bj BIBUIH—Ev T XV Mo RD2FMAMUATRENY 774 VX =T 2 =A% P R— b LTOVRITFUIRD
EHA, BT 2L 0 iR, buffer & XEV DALEI. buffer_len Ny 7 7 DRIWCHRELET, T
7 —OBIZIX -1 iR L. TypeError 2t v F L ET,

int PyObject_CheckReadBuffer (PyObject *0)
Part of the Stable ABIL. o 83—t 7 X > " oR2FAH LAIRENY 774 VX =T 2 — A% P R—F
LTWaHEIC 1 ZIBLET, ZhUL05EICE 0 ZEL T, ZOBBREICHRIILET,

OB LIy 7 7 OB L 2TV, ZREAIET 2 BIOIF O LA 2 2 A3 =
N2 ZLIFERL TV, =7 —%EXHE31T1E, PyObject_GetBuffer() ZRbHicflioTL %
ISAAN

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py ssize t *buffer len)
Part of the Stable ABIL. F ZIAAAREIR A E ) LOMBENDRA ¥ X2 R LET, obf 51EIFH—1 7 X
VIDPBRBLFNYy T 7 AV R—=T 2 =R R=FLTORITINUERD ERA, HIT 2L 0 2R
L. buffer X €V OMBIZ, buffer_len Ny 7 7 DRIWCHRELET, TI7—DFICIF -1 2R L.
TypeError 2ty F LE T,
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EIGHT

B&RA72 x4V bk (CONCRETE OBJECT) L1V

ZDETIE, FED Python 4 7Y = 7 MIEGOBEBICOWTIBRRTWE T, TS DBEBICHEE > =R DA 7
V7 FPEREITDIRREVWEZITIESD ¥ A; Python 7077 200056004720 b EZIFM o728 &,
ZFOATI 27 PBELVWHEIZR o TV EDHERLZ S TRVODRL, $THF v 7 Z2THLRITNUIZD EEA;
BlZIE, HBATY 22 P DHERDNTANSB I, PyDict_Check() ZfVE T, ZDOFEIX Python DA 7Y =
7 FENZBT B T R o TS N TVWE T,

BE: COETHBRNTOLIEBE. EINAA 7027 bOREZEREL Fz v 7 LIZT2H0D, 24D
BEBIXE XN 70 =7 FYEMR NULL RODPEMRA T 27 b eDhEF v 7 LERA, 205
DORFNC NULL 2EXETLES &, BEXTY 727 2ERERILT, 4 YR 7Y REHFEICK T X8
TLESFTTI,

8.1 XA T2 1Y bk (fundamental object)

Z DTk, Python OMA 7Y =7 b > 70 b ¥ (singleton) 7Y =2  None IZDWTIHANE T,

8.1.1 BATIS Uk

type PyTypeObject
Part of the Limited API (as an opaque struct). #lHAAZFRT 2BICHVWSON S, £ 7Y =27 b %
£7 C MERTT,

PyTypeObject PyType_Type
Part of the Stable ABL. B4 7Y =27 PHBEOHA 7Y 27 M TF, Python L A ¥IZHIF 23 type L
LAY =7 T,

int PyType_Check (PyObject *0)
Return non-zero if the object o is a type object, including instances of types derived from the standard

type object. Return 0 in all other cases. This function always succeeds.



The Python/C API, U1 —2X 3.10.19

int PyType_CheckExact (PyObject *0)
Return non-zero if the object o is a type object, but not a subtype of the standard type object. Return

0 in all other cases. This function always succeeds.

unsigned int PyType_ClearCache ()
Part of the Stable ABL. NElOMZRF v v > 227 VT LET, BEON—Ya X I7ZIRLET,

unsigned long PyType_GetFlags (PyTypeObject *type)
Part of the Stable ABIL type D X Y N—TH % tp_flags ©I B L EF, T ORI ELRNIC
Py_LIMITED_API #EHEL TS e Z2MELTVET, ZHFND 7 5 2% python DELZ ) 1) —2
TRELTWS ZEPHRIESNTWE T, tp_flags HIKIZRE XNz API O—HTEH D ¥ A

N—Ya ¥ 3.2 TEM.
N—=Yar 34 TEHE: RYEDHA long TIE7 < unsigned long IZ72H ¥ L7z,

void PyType_Modified (PyTypeObject *type)
Part of the Stable ABL. WEDOMEREF v v ¥ 2%, ZOD type LT XRTOH 7T XA A0 L TR L X
T ZOBIRUR type DEMREIES 7 RV EE L7 L ICFHTHIH S R TEZRD $HA,

int PyType_HasFeature (PyTypeObject *o, int feature)
Return non-zero if the type object o sets the feature feature. Type features are denoted by single bit

flags.

int PyType_IS_GC(PyTypeObject *0)
RA T 27 D o BPERSEREZYR—FLTVWAEEICEZREL XY, ZOBEBIIAKEY 527
Py_TPFLAGS_HAVE_GC DFEREEZF = v 7 LET,

int PyType_IsSubtype(PyTypeObject *a, PyTypeObject *b)
Part of the Stable ABL. a 73 b D% 7 XA 7OEFEIWCEHERL 5,

ZOBBIIEBRDOY TSR EF 2y 7T B2 TT, DFE D, __subclasscheck__() & b iIxt LIFEX
NEXVA, issubclass() EFRIUF = v 7% F 5121 PyObject_IsSubclass() ZFEATLZE W,

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py _ssize_t nitems)
Return value: New reference. Part of the Stable ABL. B+ 7Y =7 v D tp_alloc KNT2ZI =V v
INY RITF, Python DF 74V FDAEY 7R T — b XA XL B2FoTHLWA Y ZAZ 2% 70
7—bhL. IRTONE%Z NULL THHIEL 255

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. Part of the Stable ABL. BiA 72 227 VD tp_new I3 =3V v
NYRITT, 8D tp_alloc ROy FafioTHLVA VAR A ZERL %3,

int PyType_Ready ( Py TypeObject *type)
Part of the Stable ABL. @A 727 bDT7 74 F 54 A%TVET, ZOBMIETOLX T =27 b T
VL ZE T T2 72D IR TERD $8A. 2oL, BES 7 AR»r A LRy b
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ZRIA 7Y 27 MTEMT 2&XEZHD £3, MHLEHEITIZ 0 ZIEL, =7 —D5EITIE -1 ZIEL
THISMERZREL £ 3

JEMR: If some of the base classes implements the GC protocol and the provided type does not include
the Py TPFLAGS_HAVE_GC in its flags, then the GC protocol will be automatically implemented from
its parents. On the contrary, if the type being created does include Py_TPFLAGS_HAVE_GC in its flags

then it must implement the GC protocol itself by at least implementing the tp_traverse handle.

void *PyType_GetSlot (PyTypeObject *type, int slot)
Part of the Stable ABI since version 3.4. 5Z b7z A 0y MIEHIN TV IHEBKRL V2 2IRLE
§o IR DEDY NULL OHEE. A1y b3 NULL 22 BRI RIERS TN 2 8 2R L £9, @,
RO LANZGR D ED R A > X 2 @) BB F v A P LT,

See PyType_Slot.slot for possible values of the slot argument.
N— ar 3.4 TEM.

N—=Y a3y 3.10 TEHE: PyType_GetSlot () can now accept all types. Previously, it was limited to
heap types.

PyObject *PyType_GetModule (PyTypeObject *type)
Part of the Stable ABI since version 3.10. Return the module object associated with the given type
when the type was created using PyType_FromModuleAndSpec ().

If no module is associated with the given type, sets TypeError and returns NULL.

This function is usually used to get the module in which a method is defined. Note that in such a
method, PyType_GetModule (Py_TYPE(self)) may not return the intended result. Py_TYPE(self)
may be a subclass of the intended class, and subclasses are not necessarily defined in the same module

as their superclass. See PyCMethod to get the class that defines the method.
N—a v 3.9 Tl

void *PyType_GetModuleState (PyTypeObject *type)
Part of the Stable ABI since version 3.10. Return the state of the module object associated with the
given type. This is a shortcut for calling PyModule_GetState () on the result of PyType_GetModule ().

If no module is associated with the given type, sets TypeError and returns NULL.
If the type has an associated module but its state is NULL, returns NULL without setting an exception.

N— a > 3.9 TEM.
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Creating Heap-Allocated Types

The following functions and structs are used to create heap types.

PyObject *PyType_FromModuleAndSpec ( PyObject *module, PyType_Spec *spec, PyObject *bases)

Return value: New reference. Part of the Stable ABI since version 3.10. Creates and returns a heap

type from the spec (Py_TPFLAGS_HEAPTYPE).

The bases argument can be used to specify base classes; it can either be only one class or a tuple of
classes. If bases is NULL, the Py tp_bases slot is used instead. If that also is NULL, the Py_t¢p base

slot is used instead. If that also is NULL, the new type derives from object.

The module argument can be used to record the module in which the new class is defined. It must be
a module object or NULL. If not NULL, the module is associated with the new type and can later be
retrieved with PyType_GetModule (). The associated module is not inherited by subclasses; it must

be specified for each class individually.
This function calls PyType_Ready () on the new type.
N—a ¥ 3.9 TE.

N—Y a ¥ 3.10 TZEH: The function now accepts a single class as the bases argument and NULL as

the tp_doc slot.

PyObject *PyType_FromSpecWithBases (PyType Spec *spec, PyObject *bases)

Return wvalue: New reference.  Part of the Stable ABI since wversion 3.8. Equivalent to

PyType_FromModuleAndSpec (NULL, spec, bases).

N—a v 3.3 Tl

PyObject *PyType_FromSpec (PyType Spec *spec)

Return  wvalue: New  reference. Part of the Stable ABI. Equivalent to
PyType_FromSpecWithBases (spec, NULL).

type PyType_Spec

Part of the Stable ABI (including all members). Structure defining a type’s behavior.

const char *PyType_Spec.name

Name of the type, used to set PyTypeObject. tp_name.
int PyType_Spec.basicsize

int PyType_Spec.itemsize
Size of the instance in bytes, used to set PyTypeObject.tp_basicsize and PyTypeObject.

tp_itemsize.

int PyType_Spec.flags
Type flags, used to set PyTypeObject.tp_flags.
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If the Py_TPFLAGS_HEAPTYPE flag is not set, PyType_FromSpeclithBases () sets it automatically.

PyType Slot *PyType_Spec.slots
Array of PyType_Slot structures. Terminated by the special slot value {0, NULL}.

type PyType_Slot
Part of the Stable ABI (including all members). Structure defining optional functionality of a type,

containing a slot ID and a value pointer.
int PyType_Slot.slot
A slot ID.

Slot IDs are named like the field names of the structures PyTypeObject, PyllumberMethods,
PySequencelMethods, PyMappingMethods and PyAsyncMethods with an added Py_ prefix. For

example, use:

e Py_tp_dealloc to set PyTypeObject.tp_dealloc

e Py_nb_add to set PyNumberMethods.nb_add

e Py_sq_length to set PySequenceMethods.sq_length
The following fields cannot be set at all using PyType_Spec and PyType_Slot:

o tp_dict

e tp_mro

e tp_cache

e tp_subclasses

e tp_weaklist

e tp_vectorcall

e tp_weaklistoffset (see PyMemberDef)

e tp_dictoffset (see PyMemberDef)

o tp_vectorcall_offset (see PyMemberDef)

The following fields cannot be set using PyType_Spec and PyType_Slot under the limited
APIL:

e bf_getbuffer

e bf releasebuffer
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Setting Py_tp_bases or Py_tp_base may be problematic on some platforms. To avoid issues,

use the bases argument of PyType_FromSpecWithBases() instead.
N— a ¥ 3.9 TEH: Slots in PyBufferProcs may be set in the unlimited APT.

void *PyType_Slot.pfunc

The desired value of the slot. In most cases, this is a pointer to a function.

Slots other than Py_tp_doc may not be NULL.

8.1.2 None A7 x ¥V b

None IZX43 % PyTypeObject &, Python/C API TIXEEAMEINTOWRVOTER L TL X W, None I&H
BT (singleton) DT, #7Yz27 FORA—MF 2 b (C Tl =) M5 I THIE»STT, FUHHR
5. PyNone_Check() BIEUIH D ¥ A,

PyObject *Py_None
Python I281J% None 7Y =27 T, HPRVWI AR LET, ZOA TV 27 MTEAY v KD D
FHA, BRIV MZOWTE, 2OA TV 27 bbMOF 7T =7 b ARSI BEDVD D 5,

Py_RETURN_NONE
C B 5D Py_None ORI ZHUNIHNE T, (Z4UE None DERA TV Y+ 2 A Y7 VXY M LTR
LET, )

8.2 BEEA T U k (numeric object)

8.2.1 BHEAT I 1V I (integer object)

FTARTOBBIITEDEZE DD "long” B LTHEHEXNET,

IR EZ L, IFLA YD PyLong_As* API I& (return type)-1 ZiRL F325, ZHUIEE L B3t
XFEHA. AT EMT 2720121 PyErr_Occurred() %o TLEE W,

type PyLongObject
Part of the Limited APIT (as an opaque struct). Z® PyObject DY 7 XA FIBEI 2 R L £ 3,

PyTypeObject PyLong_Type
Part of the Stable ABI. Z® PyTypeObject D4 ¥ AR ¥ A& Python B ZRHE L £¥, ZhiX
Python L' 4 ¥iZ8BIF% int LA ULA T =7 T,

int PyLong_Check (PyObject *p)
518A3 PyLongObject #» PyLongObject DY T RA T THhb L ZICHEZIRLET, ZORBEBUIEICKIIL
i\j—o
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int PyLong_CheckExact (PyObject *p)
518 PyLongObject T&H 275 PyLongObject DV 7T XA T TRV ZIZHEZIRLE T, ZOBIIHEIC
RHL £S5,

PyObject *PyLong_FromLong (long v)
Return value: New reference. Part of the Stable ABI. v 2 #7272 PyLongObject X 7Y =7 b %4
L TRELET, KDL 2i2id NULL 2R L £7,

WEDFELETIE, -5 25 256 FTOETOBBUIHT 2B A 7 =27 bOEHZHRIF L ET, ZOHH
DAL T 2. BRQWEBEEFEOA 7Y 27 FIZHT32RBBIES X5 TWVWET,

PyObject *PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. Part of the Stable ABI. C @ unsigned long % H#71727% PyLongObject
7Y 27 PRAERLUTEL T T, RBLUZERICIE NULL 23R L £,

PyObject *PyLong_FromSsize_t (Py ssize t v)
Return value: New reference. Part of the Stable ABIL. C @ Py_ssize_t b SHi727% PyLongObject
A7T 27 bERLTELET, KDL T NULL 218 L 5,

PyObject *PyLong_FromSize_t (size_t v)
Return value: New reference. Part of the Stable ABI. C @ size_t B» &¥i727% PyLongObject * 7
Tz FERUTRLEY, KDL I NULL 218 L 5,

PyObject *PyLong_FromLongLong (long long v)
Return value: New reference. Part of the Stable ABI. C @ long long H!7» & #7727 PyLongObject
A7 27 FRAERLTRLE T, KDL ZITIE NULL Z2IRL £,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. Part of the Stable ABI. C @ unsigned long long B! & #7272
PyLongObject A 7Y =7 P 2AER L TERLE S, KMO L 1213 NULL 2R L 3,

PyObject *PyLong_FromDouble (double v)
Return value: New reference. Part of the Stable ABL. v OFEEE D & Hi/27% PyLongObject & 7Y =
7 PERERLTELE T, KRKO L ZITIE NULL 2R L £,

PyObject *PyLong_FromString(const char *str, char **pend, int base)

Return value: New reference. Part of the Stable ABIL. str O SLFHIEIZIEDWT, Hi7z72 PyLongObject

ZRLET, ZOL X base ZER L U TLFHNZMEML £, pend A3 NULL TRWIEHEE. *pend X

str P CHDPRHEIN TV EHAUEDEBEXFD7 FLAZIEL TWVWE TS, base 73 0 DFEIX. str 1

1ntegers DEFREMM-> THRINET; ZOFATIE, JLHIC 0 23D 5 0 THROVTHERIX ValueError %
EHLUE T, base 5 0 TRIFAUL, base 1% 2 LI E 36 LUROBTRIFNUILD THA, FHHEOZEH, F

DIFEDBEPBMTFORICH2H—D7 VX -2 a7 I3 BHENE T, BHFPELRVEE. ValueError 23

EHEhET,
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BE:

Python methods int.to_bytes() and int.from_bytes() to convert a PyLongObject to/from an
array of bytes in base 256. You can call those from C using PyObject_CallMethod().

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
Return value: New reference. Convert a sequence of Unicode digits in the string u to a Python integer

value.
N— 3 v 3.3 TEM.

PyObject *PyLong_FromVoidPtr (void *p)
Return value: New reference. Part of the Stable ABL. A > & p 705 Python BEMEZEK L £3, R
4 ¥ X DB PyLong_AsVoidPtr() %M LR SIS SN E T,

long PyLong_AsLong (PyObject *obj)
Part of the Stable ABIL. obj 3% 3. C @ long RBIZRLET, dL obj » PyLongObject DA ¥
ARXYATRIFE, £3. £ __index__ () XV v F% (3 LHIUL) MUHLT, #7927+ %
PyLongObject WZZHL %3,

b L obj DfEDS long OHEIFNTH UK. OverflowError ZikH L 7,

I —DEEZIC -1 ZRLET, ROT 2T 270I12& PyErr_Occurred() 2o TR E W,
N—=Ya 38 TEHE: Al THIUE __index__(O ZMS XS5 D E L,

N— 3 v 3.10 TZEH: This function will no longer use __int__Q).

long PyLong_AsLongAndOverflow(PyObject *obj, int *overflow)
Part of the Stable ABIL. obj &3, C ® long RIHEIERLET, L obj & PyLongObject DA
AR ATHRFIE, £3, 2D __index__(O) XY v F%Z (b LHIR) UL T, A7V =27+ %
PyLongObject WAL £73,

b L. obj DIEAY LONG_MAX X D KZW2, LONG_MIN X h/NXFHUE. *overflow . 2z 1 » -1
:é&kiéh -1 BIRLE T 2T foverflow 1% 0 IKREINE T, d L. 1D OFINIFEL 7
EE Foverflow 5 0 ICHEZN -1 ZIRLE T,

I7-—DREELL X -1 ZRLET, AT EMNT272DI121E PyErr_Occurred() ZfioTL72& W,
N— gy 3.8 TEH: AJRETHIUL __index__ () 2SI XS5k x LT
N—3 a3 ¥ 3.10 TZH: This function will no longer use __int__Q).

long long PyLong_AsLongLong ( PyObject *0bj)
Part of the Stable ABI. obj 233 . C @ long long RIHZIRLET., b L obj 2’ PyLongObject DA
VARYATIRFIUT, £, £D __index__() XV v F& (B LHNI) MOIHLT, A7V =21 %
PyLongObject WAL £3,
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b L obj DfEY long long DHiFASNTH AU, OverflowError ZiXH L £3,

Io—PREEL 2 -1 ZIRLET, ROUZMNT 27D PyErr_Occurred() Zffio T 72E W,
N—a ¥ 38 TAHE: AIETHIUL __index__() 25 X5k L7,

N— 3 3.10 TZH: This function will no longer use __int__().

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
Part of the Stable ABI. obj 383, C ® long long RIZIRLET, L obj 2% PyLongObject DA
VARVATRHRFIE, £3. ZD __index__() XV v K& (b LHIRX) FOHLT, #7¥=2 v %
PyLongObject WAL £73,

% L. obj DFEA LLONG_MAX X D KEW2, LLONG_MIN X h/NXiFiUuL. *overflow &, ZhZzh 1 B -1
:’Lﬁé‘ﬁ -1 BRLUE T, 232U Foverflow 13 0 ICRREXINE T, L. EZLOHFNNFEL T
GEld Ffoverflow 23 0 IZREEN -1 ZIRLET,

IR EZL ZIC -1 BRLET, AT EMT 2720121 PyErr_Occurred() ZfioTL72&E W,
N— a ¥ 3.2 TE.

N—=Ya ¥ 3.8 TEHE: AR THIUL __index__() 25 K51k H F Lz,

N—3 a ¥ 3.10 TZEH: This function will no longer use __int__().

Py ssize t PyLong_AsSsize_t (PyObject *pylong)
Part of the Stable ABI. pylong 2383 C @ Py_ssize_t ZiRL T, pylong 1& PyLongObject DA >
AR Y ATRFNUILD $HA,

b L pylong DIED Py_ssize_t OHIPFNTHIUX, OverflowError ZiEH L E3,
II—DEEEZFIC -1 ZRLET, BT 2MT 27201213 PyErr_Occurred() ZffioTLZE W,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
Part of the Stable ABI. pylong 2383 C ® unsigned long %iRL £ 3, pylong \& PyLongObject D
A YRR ATRINILD FH A

b L pylong DIEAY unsigned long DHiPASTH UL, OverflowError ZiXH L X3,

I =P E 7L FIZ (unsigned long)-1 ZIRL %3, RAT &I 57=012l& PyErr_Occurred () %
{%OVC < 7Léb\o

size_t PyLong_AsSize_t (PyObject *pylong)
Part of the Stable ABIL. pylong %% C @ size_t %R L £3, pylong & PyLongObject D4 ¥ AKX
YATRIFIUIIZD £/ A

b L pylong DED size_t DHIFSN TH4UX. OverflowError ZiEH L £,
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I —MNEEX/r X (size_t)-1 ZRLET, BRI ZMT 272D PyErr_Occurred() Z{fioT
IZEW,

unsigned long long PyLong_AsUnsignedLongLong( PyObject *pylong)
Part of the Stable ABI. pylong %383 C ® unsigned long long %iRL £ 7§, pylong & PyLongObject
DA VAR Y ZATIRIFNUILD £EA,

b L pylong DIEDY unsigned long long DHIPHSTH UL, OverflowError ZiXH L X3,

I o -2 &/t X2Z (unsigned long long)-1 B L ¥ 73, RO T Z2MIF 2 LdiciX
PyErr_Occurred () Zf-TL7Z&E W,

N—Ya v 3.1 TEHE: & pylong ZIEE L72FRZ TypeError Tid7 { | OverflowError ##H T3 X 5
Wi hE L,

unsigned long PyLong_AsUnsignedLongMask ( PyObject *obj)
Part of the Stable ABI. obj 2% 3., C ® unsigned long RIZEL LT, b L obj H PyLongObject
DA VAR YATRIFAUR £3. 20D __index__(O) XY v FZ (3 LHIUI) HMUHL T, A 7Y =7
b % PyLongObject WCAHMIL £5,

obj DfEAS unsigned long D#EIFHD AN TV EIX, ULONG_MAX + 1 2kt LERIREZRLET,

II - X/ ZIZ (unsigned long)-1 ZIRLE5, RO ZMNT 572912k PyErr_Occurred() %
{%OVC < f:éh\o

N—a v 3.8 TAH: A[RETHIUL __index__ () ZFS XS5k E LT
N— a3 ¥ 3.10 TZH: This function will no longer use __int__().

unsigned long long PyLong_AsUnsignedLongLongMask ( PyObject *obj)
Part of the Stable ABI. obj % 3, C ® unsigned long long RIEFEL 3T, b L obj ¥
PyLongObject DA Y AR Y ATRIFIE £F. £D __index__() XV v F%Z (H LHIIE) ML
HLT, 7Y % PyLongObject WCEMIL £3,

obj D% unsigned long long DHIFHD HAN TV 51X, ULLONG_MAX + 1 Ziky L72FIR%ZIRL
\i\j—o

T - Xk XIT (unsigned long long)-1 R L ¥ 3, RO U 2T 2 kLDiciX
PyErr_Occurred () - TL7Z& W,

N— gy 3.8 TEH: AJRETHIUX __index__ () 2S5 XSk L=
N— a ¥ 3.10 TZH: This function will no longer use __int__().

double PyLong_AsDouble ( PyObject *pylong)
Part of the Stable ABI. pylong %% C @ double %38 L £3, pylong & PyLongObject D4 ¥ AKX
YATRIFNUIIRD FH A
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% L pylong DfED double DHIFSTHAUL, OverflowError X H L £,
I —REZEZIZ-1.0 ZRLET, RO EMT272DI2iE PyErr_Occurred() ZffioTL 7Z& W,

void *PyLong_AsVoidPtr (PyObject *pylong)
Part of the Stable ABI. Python O®EIIZI5T pylong . C D void KA ¥ XITEHL £, pylong
T AT 20T U, OverflowError A L ¥ 3, ZOBEUL PyLong FromVoidPtr () TlEZAKT
5L F12ff5 K57 void KA Y XBE LN TE BT,

I E/ZE I NULL 2R L E T, RO EMNT 2720121 PyErr_Occurred() - T 7ZE W,

8.2.2 Boolean A7 x 7 b+

Python ® Bool BUIEH DY 77 5 A LTEEINTVET, 7L H DI, Py_False & Py_True @ 2
DLHIDHD FR A, 1o T, BHOAEMHIBRBEEIZ 7 -V BICIEZHTEED FHA, LIEVR PR~ 7 ah
MHETE X7,

int PyBool_Check (PyObject *0)
0 7% PyBool_Type MDLGEICHZEL 5, ZOBBIIHITHIIL %7,

PyObject *Py_False
Python 1281} 2 False A 7Yz 7+ T3, ZOF TV MEIXAY v FEFBbERA, BRIV MO
RTE oA 7Y =27+ EARRICIRS BEPDH D 75,

PyObject *Py_True
Python 128132 True £ 7Y =27 b TF, ZDA TV MIXAYV v FERBERHA, ZRIVY FOA
T oA 7T =27 b ARSI BEADH D £,

Py_RETURN_FALSE
Py_False \ZHYILSHAD Y DA Y7 VX2 M 2IToT, D> LRI DD 72T,

Py_RETURN_TRUE
Py_True WHEUIRSRATV >V DA V7YXV M 2{ToT, BBD»BRTDDOYIBTT,

PyObject *PyBool_FromLong (long v)
Return value: New reference. Part of the Stable ABI. v OfHIZJE LT Py_True ¥7zi% Py_False "D
HLWSBHREZIRLET,
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8.2.3 FH/MSRB AT U b+ (floating point object)

type PyFloatObject
ZD PyObject DY 7 XA 71E Python HE/NIRA TS =27 P2RBLET,

PyTypeObject PyFloat_Type
Part of the Stable ABI. Z® PyTypeObject D4 > AX > A% Python FEI/NBUSHI AR L5, &
I Python LA ¥VIZBITF S float kRLEA 7Y =2 F T,

int PyFloat_Check (PyObject *p)
51823 PyFloatObject » PyFloatObject DYV T XA T THD L TIWCERBRLET, ZOBBITHITHK
HLEs,

int PyFloat_CheckExact (PyObject *p)
51803 PyFloatObject TH B M PyFloatObject DY T XA FTTRHRVWE ZICEEZRLET, ZOBKIX
IR L £7,

PyObject *PyFloat_FromString(PyObject *str)
Return value: New reference. Part of the Stable ABIL. str O X FFE% b ¥ 1T PyFloatObject A7
P MRERLET, KBTS NULL Z2IRL $7,

PyObject *PyFloat_FromDouble (double v)
Return value: New reference. Part of the Stable ABL. v 2*5 PyFloatObject 7 7Y =7 MEAEK LT
BRLUET, KT 2 e NULL ZIRL £,

double PyFloat_AsDouble (PyObject *pyfloat)
Part of the Stable ABI. pyfloat D55 (%, C ® double BRI TR L ¥ 3, pyfloat 5% Python {FEl
IR A T =227 b TERL, 2D __float__ () XV v FZEoTWIUX, pyfloat & HFEI/NBURICE
FT372DICZDAY Yy RBERINCHEENF T,  _float () BERSINTWVARWESIX. __index_ ()

W74 —=NANy 7ENET, TOXYy FIZERBLEHE -1.0 ZBRLET, ZOLDIFTH LTI
PyErr_Occurred() WA TII —%F v 7 TNETT,

N—a v 3.8 TEH: MfRETHIUL __index_ () 25 XS5k XL

double PyFloat_AS_DOUBLE(PyObject *pyfloat)
pyfloat DIETELZ. C @ double MR TRLETH, =7 —F =z v 72TV ERA,

PyObject *PyFloat_GetInfo(void)
Return value: New reference. Part of the Stable ABI. float D&, F/IME, RAMEICE T 28R &
e structseq 4 VARV RAERLEFT, ZHhiE, float.h 7 7 A LDHENT v X—T7,

double PyFloat_GetMax ()
Part of the Stable ABI. float ORI T % 2 R AMRMEE DBL MAX % C @ double B TRL £,

double PyFloat_GetMin()
Part of the Stable ABI. float DIEF{t XN izF/NDIEDfE DBL_MIN % C ® double B TiRL ¥£3,
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8.24 BEHAT> Ik

Python OEZEHA TP 27 bMix, CAPI IR 2 e —o0RIEOR » L TEEXNTHWES: — X Python
Tur T 2R L TRAINTWS Python D4 7Y =7 + T, FEEROEIEEERET 2 C OfERT
Fo API TR, ZhHR5 25 Bz RA L TVWE T,

C BE&ke L TOEER

BERO C SR Z5He LTZELED, BEDHEY LTELED T 2308E. B4 v ZELZITSDOTIEEL
BEEL 21750 TEBRLTLEIV, ZHiE API 2% BLT—EBLTVWET,

type Py_complex
Python HEHA 72 = 7 b DEDEITIIHIET 5 C DMERTY, HERA 7Y =27 P 2RIIELAY
DORE. ZOMDOMERZL GG TAIRHAIE LTHEWE T, MERIILITO X5 ERShTY
9

typedef struct {
double real;

double imag;

} Py_complex;

Py_complex _Py_c_sum(Py_complex left, Py _complex right)
ZODEFBDONE C D Py_complex BTRL E T,

Py__compler _Py_c_diff (Py_complex left, Py_complex right)
ZODEFBDER C D Py_compler BITRL EF,

Py _compler _Py_c_neg(Py_compler num)
BE num O SRER C @ Py_compler BITIRLE T,

Py__complex _Py_c_prod(Py_complex left, Py_complex right)
ZODERZEBDOFEEL C D Py_complex BITRL E T,

Py__compler _Py_c_quot (Py_complex dividend, Py__complex divisor)
ZODERZFERDEE C D Py_complex BITRL E3,

divisor 73 null DFEF. TOXY v Rid¥ma &KL, errno I EDOM v F LT,

Py _complexr _Py_c_pow(Py_complex num, Py _complex exp)
68 exp D num Fex C D Py_complez BITRL £F,

num 73 null T exp PIEDEBTHRWIESIX., ZOXY v FiZ¥o#®iRL, errno IZ EDOM kv h L
S
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Python 721V b L TOERKE

type PyComplexObject
Z D PyObject DY 7 XA 7% Python DEREAZRBIL 7,

PyTypeObject PyComplex_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ A X > A% Python DEZEHA%FH L £ 7, Python
LA YD complex LA LA T =2 FTT,

int PyComplex_Check (PyObject *p)
5180h3 PyComplexzObject b PyComplezObject DV T XA FTTH3 & BICHEZRLET, ZOBKITE
R L LT,

int PyComplex_CheckExact (PyObject *p)
5183 PyComplexObject T BH PyComplexObject DY T XA T THRVWE ZIZERZRLET, ZODH
BIXEITHIIL 9,

PyObject *PyComplex_FromCComplex (Py_compler v)
Return value: New reference. C @ Py_complex B & Python OEHBEBUEEZEK L £3

PyObject *PyComplex_FromDoubles (double real, double imag)
Return value: New reference. Part of the Stable ABI. #1727 PyComplezObject 7Y =7 b % real
& imag »HERL FE T,

double PyComplex_RealAsDouble (PyObject *op)
Part of the Stable ABIL. op DEEFER77%Z C O double B TEL %73,

double PyComplex_ImagAsDouble (PyObject *op)
Part of the Stable ABIL. op OREEFE7 % C @ double BITRL £7,

Py complex PyComplex_AsCComplex (PyObject *op)
HEBUE op 25 Py_complex BIZRAEWML F5,

op 7 Python OB A 7V =7 FTER WD, __complex__() XYV v REFFo TWRFE, DX
Vv FWBRANIFEEIN., op 2% Python OERFA 7V = 7 MEM X T3, __complex__() WERX
NTWVWRWERIZ, __float__ O X7+ — ANy 7 ENET, __float__() BERINTWVARWEEIL.
__index__ O W7 =Ny 7 INFET, WHPEKLZZHEE ZOXY vy FIFEKD -1.0 ZRL
7,

N— gy 3.8 TEH: AJRETHIUX __index__ () 2S5 XSk L=
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8.3 >—72RAFTTx VU b (sequence object)

=T UAF T 27 MR T BRI RBEEIC OV TERRIOE T TR E Lz, ZOHi T, Python
WCH bbb TWAREDS — 7V AF 7T 27 MIZOVWTIRWE T,

Ul
o

831 NATbATDxU

TROBEEIX, N AT =27 P EHFL TV EEIBUIIAN, b AT 27 P THROWSRT XX EIRELTHEUH
X3, TypeError ZEH L 3,

type PyBytesObject
Z D PyObject DY TR A Fi&, Python X4 b AT T =7 b 2RLET,

PyTypeObject PyBytes_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ A& > AL, Python N4 MHZRL F£7; Python
LA ¥D bytes ERULA TS =27 M T,

int PyBytes_Check (PyObject *0)
FTI 2T b oM bytes ATV 27 b bytes OV T XA TDA VARV RATHZGEECERRLE
T ZOMBIIFEITHIIL £,

int PyBytes_CheckExact (PyObject *0)
F 7Tz b oW bytes TP =7 bED bytes DYV T XA TDA VARV RATROWEBEICEEZRL
T, ZOMBITEICHIILET,

PyObject *PyBytes_FromString(const char *v)
Return value: New reference. Part of the Stable ABL BIIFRHIC, XFF v Dab—%2fHE T2H L LA
A+A7Y =27 bEEL, KBFHIC NULL 2 8L E5, 58 v & NULL TH - TR D ¥ A; Z0F = v
73 TbhER A,

PyObject *PyBytes_FromStringAndSize (const char *v, Py ssize ( len)
Return value: New reference. Part of the Stable ABL. NI, XFH| v Dav—%HLX T3EX len
DHL VNS b AT 27 b2EEL, KIFHIZ NULL 238 L %5, 518 v 25 NULL D55, N b A 7Y =
7 FOHRHEPIIILERTOE R A

PyObject *PyBytes_FromFormat (const char *format, ...)
Return value: New reference. Part of the Stable ABI. C BA%(® printf () XX A LD format XFF)
CHZEREDOS BRI, #EROD Python N 47227 bOY A XEEEL, HEEELLFRNCLL
PoTEMMLIeNA PAT7Y 227 b2 BLET, AIERDGIEIE C 0 F —ZBTiRIFNUI% 53, format
XFHHFD 7 =< v M XFEBEECEEMY ST RINER D FRA, TRD 7 +—< v bXFHE
HTtz%x7:
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sElEEXF | B &Z

%h n/a VT30 % LF

e int C OBBIUITRIS N H—D NS b,

%d int printf ("%d") ¥ [[@%, *!

%u unsigned int | printf("%u") ¥ [, *!

%1d long printf ("%1d") ¥ [[%F*!

%1lu unsigned long | printf("%lu") ¥ [FA%,*!

%zd Py_ssize_t printf ("%zd") ¥ [E%E*!

Y%zu size t printf ("%zu") ¥ [E%F*!

%1 int printf ("%i") ¥ [E%F*!

%x int printf ("%x") ¥ [ *!

%s const char* null THIHX Nz C OXXFF,

%p const void* C KA 2D 16 #RFL, printf (")p") IFLALRULTTN, 7
v M7 4 —=2IZBI1) 5 printf OEFICED DR LHICY T IL
ox BN EFT,

AT ERWERIBEL TR D o G, R OFAXFHRBZDEEMROF 7Y 27 Micav—Eh,
D o5 ER SR,

PyObject *PyBytes_FromFormatV(const char *format, va_list vargs)
Return value: New reference. Part of the Stable ABL. % & 5 ¥ 2 DDF[#%EH 2 Z & 2RV T,
PyBytes_FromFormat () R TT,

PyObject *PyBytes_FromObject (PyObject *0)
Return value: New reference. Part of the Stable ABL. Xy 7> 70 hal2FEETEZH T2 oD
NA PRBZEL XS,

Py ssize t PyBytes_Size(PyObject *0)
Part of the Stable ABL. XA b4 7Y =2 b 0o DA FHEADORIZRLE T,

Py ssize t PyBytes_GET_SIZE(PyObject *0)
PyBytes_Size() #~7 B TRELLDBDT, TI7—F 2 v 7 EEITVERA,

char *PyBytes_AsString(PyObject *0)
Part of the Stable ABL. 0 DHEANDEA Y EZZIRLET, KA Y XIE len(o) + 1 N4 I BB o
DWEENY 7 7 2 BRUET, U null DAL FDBHEHE S PT0rOLT. Ny 7 7 DREDOANAL +
W33 null 1272 D £3, PyBytes_FromStringAndSize (NULL, size) THARINIHEZRVT, 7—
REBIELTIERD ¥ A, F72RA VR 2R (deallocated) L TIERD €A, b L. 0 D bytes
7Y =27 PTIRIFAUR, PyBytes_AsString () \& NULL %3iR L TypeError ZiXHiL %7,
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char *PyBytes_AS_STRING (PyObject *string)
PyBytes_AsString() ZX 7B TEELLDBDT, TI7—Fz v 7 2{TVEEA,

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
Part of the Stable ABIL. obj @ null #HX Nz E %, HHFADEE buffer ¥ length N LU TRLUE S,

length DIEDS NULL DIFE. N4 b A 7P 227 35 null N1 M2 EERVAREELD D £3, £DIHEE.
BE%UE -1 3B L. ValueError Z¥H L 3,

buffer & 0bj DAENY 7 7 2SR L TWT, ZAUIIKRED null X4 B FATVWET (24U length

WIEBZOoNERA), 7Y 27 2 PyBytes_FromStringAndSize (NULL, size) THEMIh7=HE

ZRROT, MDD o THT—XZWEL TIWITERA, 77V =7 M2 (deallocate) L THWITHEE

Ao 0bj D3 bytes 7Y = 7 b ThRDP o 7235EE. PyBytes_AsStringAndSize () 1 -1 #iR L TypeError
ZRHLU X5,

N—=Ya ¥y 3.5 TEHE: DFENI bytes 7Y 27 MZIANAL FBEDIAFEFN TV L FIZ TypeError %
EHLTVE L,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
Part of the Stable ABI. newpart DNE% bytes D% A I175H %tbf\_%ﬁblﬂ)\/( MATY 2 b2 Fbytes
AR LET, M UERIH LWSREZFE L E T, bytes DHWHEOSRRIIBENE T, dLFLWVA
T2 MPERTERWES, W bytes DSIRIIBEE XL, Fbytes DIEIX NULL IZEE XN E T #Y)
RBIND R ESNE T,

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
Part of the Stable ABI. Create a new bytes object in *bytes containing the contents of newpart
appended to bytes. This version releases the strong reference to newpart (i.e. decrements its reference

count).

int _PyBytes_Resize (PyObject **bytes, Py _ssize ¢ newsize)

AR 7 ZEAAEE (Immutable)” 72N4 AT Y 27 bR VB A4 X T EHETT, fEESNIERD DN
AMATY 27 PZDAZHEL IS LTIV iz — FTHTTRHEAIN TV S ATREED H 2 54
FATY 27 ML TUEIWTERA, ANENTANL P A TSI 27 OSBRI TV R 1 TROVIGE,
ORI T - b T, Al LTIFETS % (0 DFEZIAAARER) N bA TP 27 DT R
VRAZZITHD, LY A X 28R ET, BRI *dytes 13V H A XN, AT =2 b
ZREFL. 0 PRSI NFT; fbytes D7 FLRBANEINLBEOT FLRALERZ 20 LOLEHEA, B
DT (reallocation) 2RI L 735G, *bytes BTLAEL T LINA b ATV = 7 M 2RI, *bytes &
NULL IZFE L. MemoryError Zi%EL. ZL T -1 PRSI NET,
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8.3.2 bytearray A7z V b+

type PyByteArrayObject
Z D PyObject DY 7 XA 7i& Python @ bytearray 7Y =2 b E2RLET,

PyTypeObject PyByteArray_Type
Part of the Stable ABI. Z® PyTypeObject D4 ¥ AR > A%, Python bytearray %/~ L ¥ 3, Python
LA YT bytearray LI[R] LA 7Y =2 FTT,

BFrvyoxonO

int PyByteArray_Check(PyObject *0)
F 7Y =2 b o bytearray A 7Y =7 b bytearray BDV T XA TDA VARV RATHBHGEITEY
BLUET, ZORMBUIEITRIIL 7,

int PyByteArray_CheckExact (PyObject *0)
F 7P 7 b oD bytearray * 7Y =7 R bytearray DY T RA TDA VARV RATRWGEIZE
ZIRLET, ZOBBIIEICHIIL £7,

A4 L2+ API @

PyObject *PyByteArray_FromObject (PyObject *0)
Return value: New reference. Part of the Stable ABIL. buffer protocol Z#FEELEEDA TP 27 b o
Mo, HLW bytearray 7Y =2 b EIER L. BLET,

PyObject *PyByteArray_FromStringAndSize (const char *string, Py _ssize t len)
Return value: New reference. Part of the Stable ABI. string ¥ ZDEX len 2 581 L\ bytearray %
TV PRIBLET, KMLZEEIE NULL 2R L %9

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. Part of the Stable ABIL. bytearray a ¥ b ZHiE LR EZH LV
bytearray & U TIRL £,

Py ssize_t PyByteArray_Size (PyObject *bytearray)
Part of the Stable ABL. NULL EA ¥ & F = v 7 DI bytearray DY 4 X&EL F7,

char *PyByteArray_AsString(PyObject *bytearray)
Part of the Stable ABI. NULL KA > XF = v 7 DIRIT bytearray DAE% char BiFle U TRLE T, &
TNBZEHNTIE. FICRDRE null N4 FBIHENE T,

int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
Part of the Stable ABI. bytearray DNENNY 7 7% len NV H A XL ETF,
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<0
UFo~7ald, RAVEDF 2y 7R LBV I D ZelteBtic L TAY—F2ELELTVET,

char *PyByteArray_AS_STRING(PyObject *bytearray)
PyByteArray_AsString() DI 7 BAN=T a v,

Py ssize t PyByteArray_GET_SIZE(PyObject *bytearray)
PyByteArray_Size() D7 AN—=Ta v,

8.3.3 Unicode #7721 F ¥ codec

Unicode #72x¥ k

Python3.3 ® PEP 393 %06, X E VMR LHME LD S Unicode XFDORERLHF LKA 5 & 5 12,
Unicode 7Y = 27 MEWNENCZRLBRERZHOWTOVET, RXTOa— FEAL > M2 128, 256 F£721%
65536 AN DOSLFFNH U TRANR 7 —ADMFEL £ 525, 2L Tlda— FERA > M 1114112 DR (28
X3 XTD Unicode HIFTT) TRIFIUIRD F¥ Ao

Py_UNICODE* RIFFRB & & UTF-8 REHRI A > 7~ FTIER XN, Unicode & 7 =7 FAIZF v v
a2 &NEFET, Py_UNICODEx REIHEIEXN T, IENETT,

HWAPI 2258 LW API NOBITORET, Unicode 7Y =27 FONEHOIREIZ 2O DO ET, ZHEA
727 bOELNFICE > TIRED 5,

o 7 IE#i72” Unicode * 7Y = 7 Mi&., FEHERETIXZ W Unicode API TE XNz 3R TDA TV 22 + T
T, INSDATI 27 FIRENHFITHLEDRDIBORWEREBAEEHL T,

o "W Unicode 7Y =7 M. IFHESED API (72 TW& PyUnicode_FromUnicode ()) TR E 17z
F 7Y = NT. Py _UNICODE* RIFEIR Lo TEHA; fthd API ZFEUCHTHEIIC. DA TP 22 b
WXL PyUnicode READY() MU TRHEDNHZTL & Do

EMR:  The "legacy” Unicode object will be removed in Python 3.12 with deprecated APIs. All Unicode

objects will be ”canonical” since then. See PEP 623 for more information.

Unicode &

LUFiE Python @ Unicode FEZEICHW SN TW A HEA Unicode + 7Y = 7 FITT:

type Py_UCS4

type Py_UCS2
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type Py_UCS1
Part of the Stable ABI. 260, #hzh, 328y b, 16 By b, ZL T8 Ly FOXFEHERT
DI RIBEFOTE R L OBEKE D typedef TF o H—OD Unicode XF2W 5 HEk. Py_UCS4 %
AT ZE W,

N—a v 3.3 Tl

type Py_UNICODE
ZAUX, wchar_t @ typedef T, I v b7 4 —2IMFELTI6EY b2 32y ORI D £5,

N=Yay 3.3 TEHE: DEION—Y a ¥ Tid, Python % BV K L7ZBRIZ "narrow” F721% "wide”
Unicode X"=Ya VOB LZRIRLPICLoT . 16 Y P2 328y POEEL2DENTR > TUVE
L7

type PyASCIIObject
type PyCompactUnicodeObject

type PyUnicodeObject
ZNBD PyObject DY 7 X4 7l Python Unicode 4 7Y =7 bR L £3, Unicode 77 =2 b
252 TD API BIUZ PyObject NDKRA ¥ X %Z23ZIFH - T PyObject NDKRA ¥ X %ZiRT DT, 1F
EAEDEE, TNODORZERMES NETEDD A,

N—a v 3.3 TE.

PyTypeObject PyUnicode_Type
Part of the Stable ABI. Z® PyTypeObject ® A ¥ A X > A, Python Unicode BIZRL F3F, Zh
¥, Python 72— FiZ str ¥ LTREENFE T,

MDD API 13%EREI2E C w2 8T, Unicode 7Y =27 FAMDOHAMD EHT —RITHTE2F = v 7277
L2 EEIATVE S

int PyUnicode_Check (PyObject *0)
F 7P 22+ o Unicode 7Y =2 b Unicode BIDY T X A4 TDA VARV ATHBIGEICERIR
LET, ZOBEBXEICHIILEI,

int PyUnicode_CheckExact ( PyObject *0)
A7zt o Unicode ¥ 7T =2 MEBY T RA TDA VARV ATROWEHEIZEZRELET, 20D
BIBUIH IR L £5,

int PyUnicode_READY (PyObject *0)
XFEHNA TS b o7 IEMLR REAWATHL 2 RIELET, Zo~xrald, FTHALTWS
D7 7RI/ RffS L EHREL D ET,

IO =12iE 0 2B L, KO 2I23HIANEZREL -1 ZIRLET, BEIX. XEVBERICEKRLEZL
RO ER T VWT T,

N— a v 3.3 TEM.
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Deprecated since version 3.10, will be removed in version 3.12: This API will be removed with

PyUnicode_FromUnicode().

Py_ssize_t PyUnicode_GET_LENGTH(PyObject *0)
Unicode XFHDa—FRA ¥ P TORIZELET, 0ld 7 EMAR” RIEKXD Unicode 7 =2 +
TRINEBRDERA (EELF =y Z7IELERA)
N— a ¥ 3.3 TE.

Py_UCS1 *PyUnicode_1BYTE_DATA(PyObject *0)

Py UCS2 *PyUnicode_2BYTE_DATA ( PyObject *0)

Py _UCS/ *PyUnicode_4BYTE_DATA (PyObject *0)
NFEICEEY 7R 2§ 572912, UCSI, UCS2, UCS4A DWTFNhDBEANZ X » 2 F SN IEMRRIE
AANDRA Y ZE2BRLET, ERBREBDEELR XTI A XK oT0E0EIDF =y 71 LERA;
PyUnicode_KIND() %o TIELWSZ O ZEATLEZIWV, ZOF TV 27 M7 Z7ERTAEN. &
N3 PyUnicode READY() ZWEUH L TL 7Z2& W0,

N—Y a ¥ 3.3 TENM.

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND

PyUnicode_4BYTE_KIND
PyUnicode_KIND() =27 B DR DETT,
N— g ¥ 3.3 T

Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND is deprecated.

unsigned int PyUnicode_KIND(PyObject *0)
Z ® Unicode BT =X EMRFT 2DIZ 1 XFH7= DAL MEoTWEH%RT PyUnicode FERHIDEE
(EZFHATLZEZW) D55 1 2%RLET, ol " EfR” REJEHKD Unicode 7Y =7 M TRITH
B2 DERA (ELFzv 7IELERA),

N— g v 3.3 TEM.

void *PyUnicode_DATA(PyObject *0)
Return a void pointer to the raw Unicode buffer. o has to be a Unicode object in the "canonical”

representation (not checked).
N—=Y a3 ¥ 3.3 TEM.

void PyUnicode_WRITE(int kind, void *data, Py _ssize_t index, Py_UCS/ value)
IEMERBIEE 2o TWd (PyUnicode DATA() THURL7z) data CEZAAET, ZOX I BEIEE
HoF v 7 e—UThiwn, L—7THbNZ7HDbDTT, MOEH LA, fio~razgiHL T
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WG L7z kind fHY data RA Y R%EF v v > aFRETE, indez IIXFHD (0BEDD) LA VT v 7R
T, value 3 ZDHZFNCEZAEFINL Z IR 2FLVa—FKRA Y FOETT,

N—Ya ¥ 3.3 TEM.

Py UCS/ PyUnicode_READ(int kind, void *data, Py _ssize t index)
ERRERBTEA L 725 T3 (PyUnicode_DATA() THUSL72) data 263 — KA ¥ M Z2FHAD 5,
F v VRHEFERDO~ 7 n Il UH LIZ—UfThbh R A,

N—Y a ¥ 3.3 TEM.

Py UCS/ PyUnicode_READ_CHAR(PyObject *o, Py ssize_t index)
Unicode 7Y =2 b o HOXFEHAMD £, ZD Unicode 7Y =7 M 7 IEMR” RFAFA TR
FIUIR D FH A MEDHER L THRANSHEIIE. 2D~ 1lE PyUnicode READ() & D & IERNZRM
T,

N— g v 3.3 TEM.

PyUnicode_MAX_CHAR_VALUE (o)
0 KEADWTHMDOXFFHNEELZDITHE L= AKDI—RRA Y b ERLET, 2D Unicode A 7Y =2 b
&7 IERR” REERXTRIUIRD FEA. ZOMEIIEIBEMET IS, XFIIREZHRS XD AR
Td,

N—Ya ¥ 3.3 TEM.

Py ssize t PyUnicode_GET_SIZE(PyObject *0)
JEHERED Py _UNICODE R DYI A X2 a— FHRMATERLET (Yuar— 72228 LTVET),
01X Unicode A 7Y =7 P TRIINELRD FEA (ELFzv 7 3LEEA)

Deprecated since version 3.3, will be removed in version 3.12: #\WA X £ LD Unicode API ®—#7
DT, PyUnicode_GET_LENGTH() ZfiH 3% X5 ITBITLTLZE W,

Py ssize t PyUnicode_GET_DATA_SIZE(PyObject *o0)
IEHERED Py UNICODE REFEA DY A4 X% NA4 MBI TRLUZE T, ol Unicode A 7Y =7 FThiFIUZ
BOFERA (RELFzy 73 LEEA)

Deprecated since version 3.3, will be removed in version 3.12: FiWA X £ LD Unicode API ®—#7z
DT, PyUnicode_GET_LENGTH() T 2 X5 ITBITL T X W,

Py UNICODE *PyUnicode_AS_UNICODE(PyObject *0)

const char *PyUnicode_AS_DATA(PyObject *0)
Return a pointer to a Py_UNICODE representation of the object. The returned buffer is always ter-
minated with an extra null code point. It may also contain embedded null code points, which would
cause the string to be truncated when used in most C functions. The AS_DATA form casts the pointer

to const char*. The o argument has to be a Unicode object (not checked).
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N—=Yay 33 TELHE: Zov7ul@35TRIFMELDIDITRDELL, EW0IDb, ZLDF —
AT Py_UNICODE RIAGABEHZE T MFREI T, ZLTRKRLEXT (FIS2aEL T NULL %
BLUET), 2— FEZEIEL T, PyUnicode_nBYTE_DATA() <~ 27 B % ffi 5 % PyUnicode WRITE() %
PyUnicode_READ() %ZfH5 K512 L TLZE W,

Deprecated since version 3.3, will be removed in version 3.12: F\WA X A )LD Unicode API O—B7%
DT, PyUnicode_nBYTE_DATA() RD~27u %M T2 X5 IBITL T XV,

int PyUnicode_IsIdentifier (PyObject *0)

Part of the Stable ABL. SZFFA3, identifiers HiD FFEERICB I 2 BMRFNFTHIUT 1 ZIRLETS,
FRLHNDEGEIZ 0 ZIRLE T,

N—= 3 ¥ 3.9 TEHE: The function does not call Py_FatalError() anymore if the string is not ready.

Unicode XF70O0/N7+

Unicode 138Z  DEL 2 XF 7287 4 (character property) ZIMELTWE T, KL b2 XFE TR
741k UFo~27 0 THHTEES, 26D~ 2 vid Python OFEIISL T, &4 C OBEBIHISTIT &
NTVET,

int Py_UNICODE_ISSPACE(Py UCS) ch)

ch BWREEXXFPE DI PITHBLT L F2E3 0 ZRLET,

int Py_UNICODE_ISLOWER(Py UCS) ch)

ch D/INFHRE S PITIECT 1 F23 0 ZRL T,

int Py_UNICODE_ISUPPER(Py UCS) ch)

ch WRIXFHESIPITIELCT 1 F23 0 ZRLET,

int Py_UNICODE_ISTITLE(Py UCS) ch)

ch PR A bV —ZALF (titlecase character) 2285 G T T 1 £721% 0 2R L 3,

int Py_UNICODE_ISLINEBREAK(Py UCS/ ch)

ch BPEATLFEDPE D PITBLT 1 F3 0 ZIRL T,

int Py_UNICODE_ISDECIMAL(Py UCS} ch)

ch 7% decimal XFENREIMIIELT 1 £ 0 ZRLET,

int Py_UNICODE_ISDIGIT(Py UCS/ ch)

ch 73 digit XFPESPIIIECT 1 E2F 0 ZIRLET,

int Py_UNICODE_ISNUMERIC(Py UCS/ ch)

ch 8F (numeric) XFHEIPIIHECT 1 $7213 0 ZIRL XTI,

int Py_UNICODE_ISALPHA(Py UCS/ ch)

ch BT7NT 7Ry bXFPESIPITIECT 1 E/21F 0 ZRLUET,
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int Py_UNICODE_ISALNUM(Py_UCS/ ch)
ch DEESLFNPE S PTG CT 1 E/213 0 ZRLETD,

int Py_UNICODE_ISPRINTABLE(Py UCS/ ch)
ch BXFEDHIFRRER L ENPE I DITEDVT 1 7203 0 IR L EF, JFAIFAIREXFE. Unicode X
FTF—RXNR—=ZT "Other” ¥£7:1% "Separator” L ERINTWVWELFD, HIFAREL RikE N3 ASCII
space (0x20) A DB DT, (BB, ZOXIRTOHIFAHELFIF. XFINC repr ) BEYHENZ &
BWZZRT =T ITRETROVLEDI L TT, Z4U sys.stdout % sys.stderr IZHF ZAEN 25 LFF
DIREL IIFAGRD D £ AL )

DURo APIL &, @I EE X F A% TeDIfEbET:

Py UCS/ Py_UNICODE_TOLOWER(Py UCS/ ch)
ch B/NCFICEBL-DDEELET,

N—a v 3.3 TIFHERE: Z OBIRUI B RSP N F e o T T,

Py _UCS/ Py_UNICODE_TQUPPER(Py UCS/ ch)
ch T RXFIEBLLI-bDERLET,

N—a > 3.3 TIFHERE: T OBIRUI B RSO/ N TR 2 > TH T,

Py UCS/ Py_UNICODE_TOTITLE(Py UCS/ ch)
ch 224 MV —AXFREBRLIZDDERLET,

N— a v 3.3 TIHERE: T BRI B KO N 2 o TR T,

int Py_UNICODE_TODECIMAL(Py UCS/ ch)
ch % 10 EDIEOBBICEIM L 72D DZR L £ T, FAREAR LI -1 ZIRL T, Zo~7 nldfistzikt
LEEA,

int Py_UNICODE_TODIGIT(Py UCS4 ch)
ch Z2—HiD 2 ERIBER LD ZRLET, FAHERLIE -1 ZIRLET. ZO~ 7 ni3fistziEh
LEHA.

double Py_UNICODE_TONUMERIC(Py_UCS/ ch)
ch % double A L7=3DERLET, FAEERSIE -1.0 B RLET, ZO~Z7oldffiiNzEHEL %
A,

56D API 3V usr— Mgz £3:

Py_UNICODE_IS_SURROGATE(ch)
ch ¥ usr— Y 55 (0xD800 <= ch <= OxDFFF) #F = v 7 L ¥,

Py_UNICODE_IS_HIGH_SURROGATE(ch)
ch 23 Bfiira s’ — b 572 (0xD800 <= ch <= OxDBFF) #F =z v 27 L%,
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Py_UNICODE_IS_LOW_SURROGATE(ch)
ch R By — k2 5% (0xDCO0 <= ch <= 0xDFFF) #F v 7 LE7T,

Py_UNICODE_JOIN_SURROGATES (high, low)
200V S — M NFEHAGHODETHEH—O Py_UCS4 HZIRL £3, high & low iZFhZhInsr—+t
X7 DHIFED L BED TS,

Unicode XFFDERE 7t R

Unicode 7P =27 + 24 L7 D, Unicode D> —4 > A& LTOEARZ IO RT I 77 ALEDT 3
IZiE. BURD API 25 TL 72 &0

PyObject *PyUnicode_New(Py ssize t size, Py UCS/ mazchar)
Return value: New reference. H L\ Unicode & 7Y =27 24K L ¥ 3, mazchar 1EXFFNIMR 2B
OA—RFRKRA Y POELVWRKEICTRNETT, ZOIIBEMEE LT 127, 255, 65535, 1114111 O—F:k
WHEIZYI D BiFsh kg,

ZHEH LW Unicode A 7Y =7 M EAERT R INTHFETT, ZOBBEMF > TERINLT
Pzl MEIY A XEHEIIARARETT,

N— a v 3.3 TE.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py ssize 1 size)
Return wvalue: New reference. 5 2 b7z kind (BUD 15 % HIX PyUnicode_1BYTE_KIND 7% ¥ O
PyUnicode_KIND() 2R FETT) @ Unicode & 7Y =27 b RAERL 5, buffer 3. Aok
kind > T 1 XFH772D 1,2, 4 XL bOVWTNEHAE LT, BX size DEFIND KA ¥ X TR
XD FEA,

N— g v 3.3 TEM.

PyObject *PyUnicode_FromStringAndSize (const char *u, Py ssize t size)
Return value: New reference. Part of the Stable ABI. char BNy 7 7 u 2*& Unicode & 7Y =2 b %
ERLET, u ODANFE UTF-8 TZYa—RFINTW3dDLLET, Ny 77 ODNFFHEA TV =
7 MZav—ENET, Ny 7 7H NULL TRWEE, MO EZHREINLA T 27 N2 enHD
T3, 2Fh, ZOBBDNRT Unicode A 73 =7 FOEHEIFFINTOERA,

If w is NULL, this function behaves like PyUnicode_FromUnicode () with the buffer set to NULL. This

usage is deprecated in favor of PyUnicode_New(), and will be removed in Python 3.12.

PyObject *PyUnicode_FromString(const char *u)
Return value: New reference. Part of the Stable ABI. UTF-8 > 2 — K & 17z null #4k#® char 2N
77 u 55 Unicode ¥ 79 =27 FRAERLET,

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

Return value: New reference. Part of the Stable ABI. Take a C printf ()-style format string and a
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variable number of arguments, calculate the size of the resulting Python Unicode string and return a
string with the values formatted into it. The variable arguments must be C types and must correspond

exactly to the format characters in the format ASCII-encoded string. The following format characters

are allowed:

EXEEXF | & fiZ

% n/a VT IND % XF

%e int C BB TRI XN HE—DXF,

%d int printf ("%d") ¥[F%, *!

%u unsigned int printf ("%u") ¥ [F%,*!

%1d long printf ("%1d") ¥ [FI%%,*!

%li long printf ("%1i") ¥ [A%E*!

%1lu unsigned long printf ("%1u") ¥ [[%E*!

%11d long long printf ("%11d") ¥ [F%,*!

%114 long long printf ("%11i") ¥ [F%,*!

%11lu unsigned long long printf ("%11u") k[, *!

%zd Py_ssize_t printf ("%zd") ¥ [@%F*!

%zi Py _ssize_t printf ("%zi") ¥ [F%,*!

%zu size_t printf ("%zu") ¥ [F%,*!

%i int printf ("%i") ¥ [H%E,*!

%x int printf ("%x") ¥ [, *!

%s const char* null TR E N7z C DIFF,

%p const void* C KA ¥ &>D 16 #RKFL, printf (")p") LIFLALHT
TIH, 79 M7+ =218} 5% printf OEFKICED
DR K SEEEIZY 7 L 0x DT E E T,

%A PyObject* ascii() DR DH,

%U PyObject* Unicode 7> =7 k,

YAl PyObject*, const char®* | A Unicode object (which may be NULL) and a
null-terminated C character array as a second parameter
(which will be used, if the first parameter is NULL).

%S PyObject* PyObject_Str() DR fH,

%R PyObject™* PyObject_Repr() DR fH,

AT E R OWERIEE LT D - 7256, D OFXALTINEZ D T HIFHNcar —&h, R D5
Bdmsish g,

AMR: The width formatter unit is number of characters rather than bytes. The precision formatter

*1 For integer specifiers (d, u, 1d, li, lu, 11d, 1li, 1lu, zd, zi, zu, i, x): the O-conversion flag has effect even when a precision is

given
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unit is number of bytes for "%s" and "%V" (if the PyObject* argument is NULL), and a number of
characters for "%A", "%U", "%S", "%R" and "%V" (if the PyObject* argument is not NULL).

N—Yar 3.2 TEHE: "%11d", "%1llu" OH¥KR— FEMENE L7,
N—=Ta Yy 3.3 TEHE: "§1i", "%11i", "%zi" O R— +2EMXNE L,

N—Ta Y 34 TEE: "s", "GAT, "GUT, "RV, MUS", "YRY TOMET F — < v KB K UKET +—< v
XY F— FABEMERE L,

PyObject *PyUnicode_FromFormatV (const char *format, va_ list vargs)
Return wvalue: New reference. Part of the Stable ABL. % x5 ¥ 2 DD5[#%EH 2 Z ¥ 2RV T,
PyUnicode_FromFormat () AU T,

PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *er-

rOTS)
Return value: New reference. Part of the Stable ABI. => 2 — K& TW3 obj % Unicode A7 =

7 MeFa—FLET,

bytes X bytearray D bytes-like objects 13, 5 2 b encoding \ZHt->TTF a— K&, errors
TERSNIZL I =AY Y Y IBEONE T, ZhHD5 UM H NULL IZTE, ZDHE D API
B7 7 4V MEZENE T FEL 2 &id #8FHAH codec (built-in codec) ZZRLTLZE W),

Z DD Unicode 7Y =7 b2 &L A 7Y =7 M TypeError fIAZF IS I L E T,

ZD APLE, =5 —EU/Z2 ZIE NULL 2R L F 3§, MOH LENRX N4 7Y = 7 Mg LSIR
vy 2% 1 D@5 T (decref) THEMLENDH D ET,

Py_ ssize_t PyUnicode_GetLength (PyObject *unicode)
Part of the Stable ABI since version 3.7. Unicode 7 7Y =27 hOEEZa—FKRA VP TIRLET,

N—Y a ¥ 3.3 TENM.

Py_ssize_t PyUnicode_CopyCharacters(PyObject *to, Py ssize t to_start, PyObject *from,

Py ssize_t from__start, Py _ssize 1 how_many)

»% Unicode 7 7P 27 b oAt Frar—LEd, JOBBIISHER Y XITXFEEREPITWV, AJEE
35513 memepy ) NELRLE T, KO 212k -1 ZRL, BINERELE T, 5 TRWVWEEIE,
IV —L7XFRERLET,

N—Ya ¥ 3.3 TEM.

Py ssize t PyUnicode_Fill (PyObject *unicode, Py ssize t start, Py ssize_t length, Py UCS/

fill_char)
XFHN %X FTHD LT unicode [start:start+length] T fill char Z¥®HZ I LIk D FT,

fill_char D3XXFHNDRARIT LD HREVWEER, TS 2 DM EOBRE R o TEEEIIRBL £3,

FEFRAARLFRHZR T, KD 212 -1 2 RLAAZEH L £7,
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N—Y a ¥ 3.3 TEM.

int PyUnicode_WriteChar (PyObject *unicode, Py ssize t index, Py UCS/ character)
Part of the Stable ABI since version 3.7. XFINI X FrEEZRAHLE T, XFINE PyUnicode_New() T
ER L7213 4AU372 D £¥ Ao Unicode XFHNIFZEL ENTVWHDT, TOXFHNIHEETATWED,
NETIAAY Y 2{fLERTOTIEVITEE Ao

Z ORI unicode 3 Unicode A 7327 v THBI ., A VT v 7 AMNEHBATHZ I, A7V
FIERIIEETES (DFEVSBAV Y MBI THD) 22 Fzv 7 LET,

N— 3 v 3.3 TEM.

Py_UCS/ PyUnicode_ReadChar ( PyObject *unicode, Py_ ssize_1 index)
Part of the Stable ABI since wversion 3.7. XFH»oXFE2HAWMD £, ~7 vROD
PyUnicode_READ_CHAR() X IXMNERMIZ, Z DBIEUIE unicode 7 Unicode A 79 =27 N THBZ L,
ATy IPADFEHNTDHZ %2 F v 7 LET,

N—Y a ¥ 3.3 TEM.

PyObject *PyUnicode_Substring(PyObject *str, Py ssize_t start, Py _ssize t end)
Return value: New reference. Part of the Stable ABI since version 3.7. str DXFA 7 v 7 R start
UimZzB8L) DOXFA YT v 7R end (WimzEET) ETOHAILFINZELET, BOAL VT v IR
FEHR—=FZNTVEEA,

N— 3 v 3.3 TEM.

Py_UCS/ *PyUnicode_AsUCS4(PyObject *u, Py _UCS/ *buffer, Py_ssize_t buflen, int copy_null)
Part of the Stable ABI since version 3.7. X754 v % UCS4 DNy 77 ANab—LF T, copy_null 28
RESNTVEHER, IAXTFHEDET, T7—-MEEL Zid, NULL 2R L, fIANzRELET
(buflen 73 uw DRE X DED o 7HAITDOWVTIE, SystemError HREINF T ), MIIL L Zid buffer
ZIRL %S,

N— ar 3.3 TEM.

Py_UCS/ *PyUnicode_AsUCS4Copy ( PyObject *u)
Part of the Stable ABI since version 3.7. XFH| u % PyMem_Malloc() TXEVMERINLH LW
UCS4 DNy 77122 —-1L %3, THHBRKLIGEIX NULL 2R L MemoryError v b LET,
BENIANY 7 71306F null 2— FKRAL 2 FBEMERTVET,

N— a v 3.3 Tl
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BELEFED Py_UNICODE API 3

Deprecated since version 3.3, will be removed in version 3.12.

Zh e API BiEUE PEP 393 OEEIC X D FEIEFETT, Python 3.x TIRHIBRX AR W8, JHREY 2 —
MEZHSOBES &R EHEZIETH. ChOOBBMOHERIE A7 -V A XV IHEN DL ER
FHICEWT L 2 &0,

PyObject *PyUnicode_FromUnicode (const Py UNICODE *u, Py _ssize_t size)

Return value: New reference. size THEEIN/ZR X %> Py UNICODE BNy 7 7 u 205 Unicode
A7z bERLET, uZ NULL IZL TS &L, ZOEHEAF T 227 FONERIRERTT . Ny
7 7 CRRBEREHD L DI —FOHEMETT, Ny 77 ONFEFHLA T2 Micav—3h
7,

Ny 7 7H NULL TRWEE., RVEEHEEINZF T2 VXR22e2HDET, EoT. TOBE
PR3 Unicode A 7Y 27 FZ2ZEHLTIVDIX v 23 NULL O L =713 T3,

Ny 7 723 NULL DG, XFHONEED S 7278 PyUnicode KIND() DX 57 7R~ ra%k
i 5 HiIC PyUnicode_READY () ZWM-OH X RIFIUER D FH A,

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode
API, please migrate to using PyUnicode_FromKindAndData (), PyUnicode_FromWideChar(), or
PyUnicode_New().

Py_UNICODE *PyUnicode_AsUnicode (PyObject *unicode)

Return a read-only pointer to the Unicode object’s internal Py_UNICODE buffer, or NULL on error.
This will create the Py_UNICODE* representation of the object if it is not yet available. The buffer is
always terminated with an extra null code point. Note that the resulting Py_UNICODE string may also
contain embedded null code points, which would cause the string to be truncated when used in most

C functions.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API,
please migrate to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or

similar new APIs.

PyObject *PyUnicode_TransformDecimalToASCII(Py UNICODE *s, Py ssize 1 size)

Return value: New reference. 5 2 b NIz R X size ZFfD Py_UNICODE BAD Ny 7 7 1 2HBETD
decimal digit Z, ZH5D 10 EOEIZHIGT 2 0 25 9 £TO ASCI FHFITE 212 72 Unicode * 7
Va2 AR LET, BISMEEEGEIE NULL 2R L 9

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_UNICODE API;
please migrate to using Py_UNICODE_TODECIMAL ().

Py_UNICODE *PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py _ssize_t *size)

Like PyUnicode_AsUnicode(), but also saves the Py_UNICODE() array length (excluding the extra
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null terminator) in size. Note that the resulting Py_UNICODE* string may contain embedded null code

points, which would cause the string to be truncated when used in most C functions.
N— a ¥ 3.3 TEM.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API,
please migrate to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or

similar new APIs.

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)

Part of the Stable ABI. JFHE¥ED Py UNICODE RIREADH A4 X% a— FHEATERLE S (hrs— bR
T7E2DLLTVWET),

Deprecated since version 3.3, will be removed in version 3.12: #\WWA X A )LD Unicode API O—#B7%
DT, PyUnicode_GET_LENGTH() T 2 X 5ITBITL T X W,

PyObject *PyUnicode_FromObject (PyObject *obj)

Return value: New reference. Part of the Stable ABIL. Unicode ¥ 7 XA FDA Y AR ¥ 2%, HEL
BEWEARY O Unicode 7Y =7 MZab—LE T, obj B (724 7 TidRW) BUZAY D Unicode
ATV bEoRGEF. BRIV e 1 DR LESRERL X,

Unicode R Z DV 7 X4 TUANDA 7Y = 7 +Tld TypeError 25| EilZ N F T,

Oy—ITz>a—5a >4

HEOn sy — N2y a—F4 Y ZFRL—F 4 VIV RATLADTFRA M e Fa— R T 30IfH2 75,

PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py _ssize_t len, const char *errors)

Return value: New reference. Part of the Stable ABI since version 3.7. Decode a string from UTF-8
on Android and VxWorks, or from the current locale encoding on other platforms. The supported
error handlers are "strict" and "surrogateescape" (PEP 383). The decoder uses "strict" error
handler if errors is NULL. str must end with a null character but cannot contain embedded null

characters.

PyUnicode_DecodeFSDefaultAndSize () %Z{fio T (Python OEEFICHFEAAEFNZ B — LTy a—
74 27 D) Py_FileSystemDefaultEncoding DX FF|% 73— FLET,

This function ignores the Python UTF-8 Mode.
BE:

Py_DecodeLocale() FA%K,

N—=Y a3 ¥ 3.3 TEM.

N—=Yay 37 TEHE: ZoBEKIE. Androd DA TRBEAEORF— A va—FT 4 V7
% surrogateescape L7 — ANV FS TS X512k D %L 7% BUETE. Py_DecodeLocale() 3
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surrogateescape CTffibil, HIEDR I — LTy a—7 4 ¥ 7id strict THEDLDATVE L,

PyObject *PyUnicode_DecodeLocale (const char *str, const char *errors)

Return  wvalue: New  reference. Part of the Stable ABI since wersion 38.7.
PyUnicode_DecodeLocaledAndSize() Y L T¥ T2, strlen() o TXFIORIZFHEL
9,

N—a v 3.3 THEM.

PyObject *PyUnicode_EncodeLocale(PyObject *unicode, const char *errors)

Return value: New reference. Part of the Stable ABI since version 3.7. Encode a Unicode object to
UTF-8 on Android and VxWorks, or to the current locale encoding on other platforms. The supported
error handlers are "strict" and "surrogateescape" (PEP 383). The encoder uses "strict" error

handler if errors is NULL. Return a bytes object. unicode cannot contain embedded null characters.

PyUnicode_EncodeFSDefault () %ffi- T (Python OREIRICHAAENZ By =LYy a—T 4 V7
D) Py_FileSystemDefaultEncoding DX FHINT>a—RLET,

This function ignores the Python UTF-8 Mode.
BE:

Py_EncodeLocale() FA%K,

N—a v 3.3 THEM.

N—=Yay 37 TEHE: ZoBEEIX Androidd UATWERHEOR Fr—NV T Ya—FT 4 V7
% surrogateescape L7 — Y FZ TS5 X512 D £ L%, AT Py_EncodeLocale() %%
surrogateescape Tffibil, HWEDRFr — LTy a—F 4 ¥ 27 strict THELATHE L,

T77AIWNORTFLIYA—FTa4 >0

7 7 ANBRMOBRE X FH DLy a— K7 a— F%17T512ld, Py_FileSystemDefaultEncoding % T >
a—7 4 7 LT, Py_FileSystemDefaultEncodeErrors # L7 — Y R LTS RNETT (PEP
383 BXU PEP 529), 5IHDOWEENTHICT 7 A L%% bytes I Y I — FF 212, "0&" a3 ¥ N—X—%
fifiv PyUnicode_FSConverter() ZZHiBI Y LTI RETT:

int PyUnicode_FSConverter (PyObject *obj, void *result)

Part of the Stable ABI. ParseTuple converter: encode str objects -- obtained directly or through the
os.PathLike interface -- to bytes using PyUnicode_EncodeFSDefault (); bytes objects are output

as-is. result must be a PyBytesObject* which must be released when it is no longer used.
N—Ya ¥ 3.1 TEM.

N—= a ¥ 3.6 TEH: path-like object BT AND X2/ D F L=,
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S5O T 7 A V&% str 2T a— F3 5123, "0&" a2 ¥ N—=X—%ffiv, PyUnicode_FSDecoder()
MBI L TET ORI NTT:

int PyUnicode_FSDecoder (PyObject *obj, void *result)

Part of the Stable ABI. ParseTuple converter: decode bytes objects -- obtained either directly or
indirectly through the os.PathLike interface -- to str using PyUnicode_DecodeFSDefaultAndSize ();
str objects are output as-is. result must be a PyUnicodeObject* which must be released when it is

no longer used.
N—a ¥ 3.2 TE.

N—= a ¥ 3.6 TEH: path-like object BT AND X DHIZiDFE LT,

PyObject *PyUnicode_DecodeFSDefaultAndSize(const char *s, Py ssize t size)

Return value: New reference. Part of the Stable ABI. Decode a string from the filesystem encoding

and error handler.

Py_FileSystemDefaultEncoding ZSRE SN TWAEWEEIX, By — LIy a—F 1 Y ZIZELES N
£9,

Py_FileSystemDefaultEncoding FEFRIcn r -y a—7 4 Y I THLE N, 2R
ZHTEZERA BEORT -V 2y a—7 4 Y TXFINETa— KT 20EDD 2583
PyUnicode_DecodeLocaleAndSize() %o T ZE W,

BE:
Py_DecodeLocale() FA%K,

N—Y a Y 3.6 TEH: Py_FileSystemDefaultEncodeErrors L7 — Y RI 25 K512k D F L,

PyObject *PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Part of the Stable ABI. Decode a null-terminated string from the

filesystem encoding and error handler.

Py_FileSystemDefaultEncoding 2iREINTWVWARWEEIE, Br—lzrya—74 Y JIZELREZh
\i\j—o

XEHNDRED I35 TV BEEX. PyUnicode_DecodeFSDefaultAndSize () %o T 72& W,

N—Y a Yy 3.6 TEH: Py_FileSystemDefaultEncodeErrors T7— Y K725 X512k D F L7,

PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)

Return value: New reference. Part of the Stable ABI. Py_FileSystemDefaultEncoding T 7 — Y
R 2T Unicode # 7Y =7 b % Py_FileSystemDefaultEncoding IZT> 22— K L. bytes ZiRL ¥£73,
RIS bytes 7z Md null X FPEZEATVES LAKRNWI EIFEELTLEI W,

Py_FileSystemDefaultEncoding ZSRE SN TVWAEWEEIX, By — Ty a—7 1 Y ZIZELES N
£9,
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Py_FileSystemDefaultEncoding JEEIFFICR r— Ly a—F 4 7 THHLE R, 2B
ZETEEHA, BEORT -V ra—F 4 VI TXFN 2Ly a— N T 2088 D 25513,
PyUnicode_EncodeLocale() o T 7Z& W,

BE:
Py_EncodeLocale () BA%,
N— a ¥ 3.2 TEM.

N—Ya v 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — Y K725 X512k D £ L7,

wchar_t HR—F

wchar_t support for platforms which support it:

PyObject *PyUnicode_FromWideChar (const wchar t *w, Py _ssize t size)

Return value: New reference. Part of the Stable ABI. Create a Unicode object from the wchar_t
buffer w of the given size. Passing -1 as the size indicates that the function must itself compute the

length, using wcslen. Return NULL on failure.

Py ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar t *w, Py ssize 1 size)

Part of the Stable ABI. Copy the Unicode object contents into the wchar_t buffer w. At most size
wchar_t characters are copied (excluding a possibly trailing null termination character). Return the
number of wchar_t characters copied or -1 in case of an error. Note that the resulting wchar_t*
string may or may not be null-terminated. It is the responsibility of the caller to make sure that the
wchar_t* string is null-terminated in case this is required by the application. Also, note that the
wchar_t* string might contain null characters, which would cause the string to be truncated when

used with most C functions.

wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py ssize 1 *size)

Part of the Stable ABI since version 3.7. Convert the Unicode object to a wide character string. The
output string always ends with a null character. If size is not NULL, write the number of wide characters
(excluding the trailing null termination character) into *size. Note that the resulting wchar_t string
might contain null characters, which would cause the string to be truncated when used with most C

functions. If size is NULL and the wchar_t* string contains null characters a ValueError is raised.

Returns a buffer allocated by PyMem_Alloc() (use PyMem_Free() to free it) on success. On error,

returns NULL and *size is undefined. Raises a MemoryError if memory allocation is failed.
N—a v 3.2 Tl

N—= a ¥ 3.7 TEH: Raises a ValueError if size is NULL and the wchar_t* string contains null

characters.
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#A3iA# codec (built-in codec)

Python (2%, MUIEHE % S8 572912 C TELN codec BPHIATHH FF, ZNHETD codec IXATDE
BENLUTEEMHATE X,

LIRD API D% < 23, encoding & errors Y WO ZOD5|8EL D FET, ZhHD I X—XE, fAAALD
FHAVANI I RTHS str() WBILIFALDNRTIXA—XFAIUEKEZHES 3,

encoding % NULL 12§23, 774NV 2 va—7 4 Y7 TH5 UTF-8 Z2HVEd, 77 A VTR T AT
LZEBOMIH LTI, 77 AN T 2L ya—T7 4 272 LT PyUnicode_FSConverter() %Zffibialdi
DEHA, THINEHTER Py_FileSystemDefaultEncoding Z#HA L TWVWE T, ZOLEIFHAL LEHD
ZEe LTHbRIERY FHA: ZOEBIE. HEIAT LICE o TIEFENRXFININT 2RAL Y X ThHo i
D, DS RT LTI, (7 7V 7= a )i setlocale ZIEAIZL ZR X)) BEbo/D b LET,

errors THEE Y 5 L7 —JLBLH F 7z, NULL Z45E CTE X3, NULL Z45E T % &, codec TERSINTWVWDT 7 +
VMO ZEKRL 23, RTOMARAA codec T, 77 4L MO T —ILHIZ "strict” (ValueError %iX
H32) IckoTVET,

il % D codec FR2TRBEDA >V EZ—T 2 —XZFoTWVET, HBD codec DFHBATIZ. FAZEHICT A9
WM TFONHDA VX =T 2 — R DEWETEZHHEL TWET,

;AF codec

LUTRIEILA codec @ API T

PyObject *PyUnicode_Decode(const char *s, Py ssize t size, const char *encoding, const char

*errors)
Return value: New reference. Part of the Stable ABL. size XA FDITYa— RFINLLFH s &7 a—

F LT Unicode A 7Y =7 FE4HEK L ET, encoding ¥ errors 1&, HAALBEE str(O) OEZD T
X—RrRILEKRERBE T, #HT 2 codec DHRIX. Python d codec LY A MY - TITWE T,
codec DMFIAZ XM U 7258121 NULL 23R L £55

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *er-

TOTS)
Return value: New reference. Part of the Stable ABI. Unicode 7Y =2 b2 a—FL, ZOHME

% Python @ bytes #7327 b2 L GRLE T, encoding B XU errors I& Unicode 2D encode() X
Yy FIZBEZBAADNRIRXA—R A ULEKREZRBET, HHT2 codec DIFIX, Python @ codec L
VA MY Mo TITVE S, codec IS X L 725E 1213 NULL 2R L ¥ 3,

PyObject *PyUnicode_Encode(const Py UNICODE *s, Py ssize t size, const char *encoding,

const char *errors)
Return value: New reference. size THRE ZN7/=W A4 XD Py_UNICODE Ny 77 s &k LraA—F L%k

Python @ bytes #7327 FZ2IRLE T, encoding B XU errors & Unicode D encode() XY v K
WWEZBRAHDNIA—Z A UEREZFHDLE T, AT 2 codec DFEIL, Python ® codec LY A b
V2o TITWE T, codec 231512 X H L 728581213 NULL 2B L £9
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Deprecated since version 3.3, will be removed in version 3.11: &fWR X A )LD Py UNICODE API ®—
8T 3 PyUnicode_AsEncodedString () BT 2 X5 TBITL T X W,

UTF-8 Codecs

MU NZ UTF-8 codec ® API T3

PyObject *PyUnicode_DecodeUTF8(const char *s, Py ssize i size, const char *errors)
Return value: New reference. Part of the Stable ABL. UTF-8 TL > a— KXz size N4 b DXXFH
s 5 Unicode 7Y =2 FEERL F T, codec DS ZIEH L725HEICIE NULL 23R L 35

PyObject *PyUnicode_DecodeUTF8Stateful (const char *s, Py ssize { size, const char *errors,

Py ssize_t *consumed)
Return  wvalue:  New reference. Part of the Stable ABI. consumed 75 NULL O 35 &,

PyUnicode_DecodeUTF8() U X5 ICEIEL £, consumed % NULL TRWVWHE, REDORTESR
7% UTF-8 N4 FNIL T — 2 BRENFEA, INHDNS METFa—-FEhT, Fa— FEhikng
MU consumed I N T,

PyObject *PyUnicode_AsUTF8String(PyObject *unicode)
Return value: New reference. Part of the Stable ABI. UTF-8 T Unicode 7> =7 2L > a—F
% Python NA MA TP 227 e L GRLE T, =5 — UL “strict” T3, codec 234t %
JiHj L72353E121E NULL 23R L %3,

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py _ssize t *size)
Part of the Stable ABI since version 3.10. Unicode & 7Y =2 +% UTF-8 T a—FL7zdDAD
RAVEEIRL, Tya— RFINLREBATOY 4 X (N4 ML) & size KL E T, size 5180
NULL THHEVWERA; ZOHEET A XN SN ER A, IRENZ Ny 7 712id, null 2— KK > 3
HZPESHIEDS T, FIZ null N4 FHEEHAMENTOVET (ZAUT size ITEBIESNLEEA),

I =R EZEEE. NULL 2B L. BIAZEE L. size I DL F8 A,

This caches the UTF-8 representation of the string in the Unicode object, and subsequent calls will
return a pointer to the same buffer. The caller is not responsible for deallocating the buffer. The

buffer is deallocated and pointers to it become invalid when the Unicode object is garbage collected.
N— a ¥ 3.3 TE.

N—=T a3y 3.7 TEH: IRDEDHIA char * TIX/ < const char * IZK D F L7,

N— 3 ¥ 3.10 TZH: This function is a part of the limited API.

const char *PyUnicode_AsUTF8(PyObject *unicode)
PyUnicode_AsUTF8AndSize() LIXIZF LTI A, + 4 XML XE A

N—ar 3.3 TEM.

N—=Y a3y 3.7 TEHE: IRD{EDHA char * TI372 { const char * %D F Lk,
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PyObject *PyUnicode_EncodeUTF8(const Py UNICODE *s, Py _ssize i size, const char *errors)
Return value: New reference. 52 S /z¥% A4 XD Py UNICODE Ny 77 s % UTF-8§ TT>a—FKL
T. Python @ bytes #7227 b2 L TTRL EF, codec DMFIANEFEX B2 213 NULL 2R L F5,

Deprecated since version 3.3, will be removed in version 3.11: &\ X £ LD Py UNICODE API ®—f
T¥; PyUnicode_AsUTF8String(), PyUnicode_AsUTF8AndSize (), PyUnicode_AsEncodedString ()
DVWTNDPZERAT 2 XS ICBITL TSI,

UTF-32 Codecs

BRI UTF-32 codec API T¥:

PyObject *PyUnicode_DecodeUTF32(const char *s, Py ssize t size, const char *errors, int *byte-

order)
Return value: New reference. Part of the Stable ABL. UTF-32 T > a— K&y 7 7 XFHHh 5

size XA 3273 —F L, Unicode # 7Y =27 ¥ LTRLUE TS, errors & (NULL TRWR L) TT —
VRIRFELET, 77 4L I Ustrict” T,

byteorder 7% NULL TRV, 73 —XFE5X 6NN, b A —X—T7a— NZHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 25 0 T. ANT—XDERHID 4 N4 bH byte order mark (BOM) 51X, 7a—XKEZ D
NA P A=Z =YD E X, BOM 13FERD Unicode XFHNCa ¥ —E N EH A, *byteorder 2% -1 %
721 1 2 51E, £ TOD byte order mark (FHICa—Xh 3,

T aA— RKPET LR, AT —XOBEIMIKRIZRE L TDONAL A=K —% Fbyteorder Iy b LET,
byteorder 7% NULL ® ¥ ¥, codec & native order £— FTRHI#HL 3
codec 2MIF & FAE X BT ¢ i NULL 2R L £,

PyObject *PyUnicode_DecodeUTF32Stateful (const char *s, Py ssize_( size, const char *errors,

int *byteorder, Py _ssize_t *consumed)
Return  wvalue:  New reference. Part of the Stable ABI. consumed 25 NULL O & %,

PyUnicode_DecodeUTF32() & R U & 5 W& % T\ F 3, consumed 25 NULL TH W& X,
PyUnicode_DecodeUTF32Stateful () EREBD TR (4 TEHDYNBZVWREZ DA MR E D)
UTF-32 N4 Ml L5 - LTIRVWEE A, REDODRZEREANAL MlIZ7Fa—FEhd, 7a—Fsh
T2NA A consumed ITHEIINE T,

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. Part of the Stable ABL. %4 7 4 7N y 4 —&—T UTF-32 =>a—
7 4 v 7 &I Python N4 FXXFHIZRL 5, XFHNIHIC BOM v~ — 27 THEDET, =7 -V
R Z1% 7strict” T3, codec DA ZFEAE X Bz L FiX NULL 2R L £355,
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PyObject *PyUnicode_EncodeUTF32(const Py UNICODE *s, Py _ssize_t size, const char *errors,

int byteorder)
Return value: New reference. s @ Unicode 7— &% UTF-32 IZx>a—F L., ZDfd% Python @

bytes 7Y =7 MIHMLTELET, HARUTDOANL b A —X—Tito THPNET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: big endian

byteorder 25 0 ® & &, HIISCFFNEXHIC Unicode BOM v—72 (U+FEFF) TilaE b £3, Z2h LSO
2 OD%E— FTId, JEHHIC BOM v~— 27 3 ch €A,

If Py_UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
codec DAV & FAE X7 ¥ E1E NULL ZRLE T,

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
#8CF; PyUnicode_AsUTF32String () E£721% PyUnicode_AsEncodedString () Z{HM T % & 512847
LTLEEW,

UTF-16 Codecs

MUNZ UTF-16 codec ® API T3

PyObject *PyUnicode_DecodeUTF16 (const char *s, Py ssize t size, const char *errors, int *byte-

order)
Return value: New reference. Part of the Stable ABI. UTF-16 TZ>a— RFENk v 77 s 5 size

NAMZFFTa—-RLT, #R% Unicode A 7Y =7 b TELE T, errors & (NULL THRWHE) =7 —
WHTTEZERLE S, 7 7 40 MERK "strict” T3,

byteorder 7% NULL THRWK, 7a—XFE5 26NN, A —X—TT7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 7 0 T. ANJT—XRDIEH 2 N4 F23INA bF—KX—<—2 (BOM) ZoHaE, 73—
ZiZ BOM DRI AL b A =X =12 DB X, 20 BOM Z#RD Unicode XFFNZa—LEHA,
*byteorder 2% -1 2 1 2o 7eifFE. $RTO BOM i3 h~nav—3h %7 ()Tl \ufeff 7 \ufffe
DELLPITKRBTLED)

TaA— RPET Lk, AT — R OISR IR TDNA b A — &K —% sbyteorder 12ty b LET,
byteorder 73 NULL @ ¥ %, codec & native order £— FTHIHEL £ 3,

codec DMlAN B FAE XL =3 NULL ZIRL £ 9,
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PyObject *PyUnicode_DecodeUTF16Stateful (const char *s, Py ssize ( size, const char *errors,

int *byteorder, Py _ssize_t *consumed)
Return  value:  New reference. Part of the Stable ABI. consumed %% NULL O 3 &.

PyUnicode_DecodeUTF16() & W U X 5 WCEIE L ¥ 3, consumed 2% NULL T 7% WA,
PyUnicode_DecodeUTF16Stateful () IZREDRTERIL UTF-16 N A M| (FEED A PR 5 E
Il ar—bR7) 27— AR LEEA, ZTNHDANS MNZTa—RFEhT, Ta—Faikn
A MR consumed IR LE T,

PyObject *PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. Part of the Stable ABL. %4 7 4 7N y 4+ —&—T UTF-16 => a—
74 v 7 E NI Python N4 FXXFHNZR L EF, XFHNIHIC BOM v~ — 27 THEDEF, =7 -V
R Z1% 7strict” T3, codec HBFIANZFEAEX Bz FiX NULL ZIRL £735,

PyObject *PyUnicode_EncodeUTF16 (const Py UNICODE *s, Py _ssize_t size, const char *errors,

int byteorder)
Return value: New reference. s @ Unicode 7— &% UTF-16 IZ=>a—F L, ZDfd% Python @

bytes 7Y =7 ML TELET., HARUTDOANL P A —K—1fto TEHPNET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
1:

byteorder == big endian

byteorder 25 0 ® & &, HIISCFFNEXHIC Unicode BOM v—72 (U+FEFF) TilaE b £3, Z2h A0
2 OD%E— FTId, JEHHIC BOM v~— 273 ch €A,

If Py_UNICODE_WIDE is defined, a single Py_UNICODE value may get represented as a surrogate pair. If
it is not defined, each Py_UNICODE values is interpreted as a UCS-2 character.

codec DAV 2 FAE X B T- ¢ Z1Z NULL 2R L £,

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
E8C9; PyUnicode_AsUTF16String () ¥£721& PyUnicode_AsEncodedString() %R T % X 51217
LT ZEW,

UTF-7 Codecs

LUR& UTF-7 codec ® API T3

PyObject *PyUnicode_DecodeUTFT7 (const char *s, Py _ssize i size, const char *errors)
Return value: New reference. Part of the Stable ABL. UTF-7 TZ> a— K317z size X4 b DXF
Hl s Z7 32— F LT Unicode 7Y =27 FZIERL %3, codec DI ZFHAE XL Z1d NULL 2K L
\i\j—o

PyObject *PyUnicode_DecodeUTF7Stateful (const char *s, Py _ssize ( size, const char *errors,

Py _ssize__t *consumed)

Return value:  New reference Part _of the Stable ABIL  consumed #5 NULL O ¥ %
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PyUnicode_DecodeUTF7() LM U XS ICEIfEL ¥3, consumed #% NULL TZRWE ., REDFESR
7% UTF-7 base-64 fin2 L7 - LER A, RERBRETDNA MNETa—FEFIZ, 7a—FLiAN
4 ME consumed WIS L F 5,

PyObject *PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py ssize t size, int base64SetO, int

base64 WhiteSpace, const char *errors)
Return value: New reference. 52 bz A XD Py_UNICODE v 7 7% UTF-7 TZ>a— FLT,

Python @ bytes #7327 F ¥ L TIRL £9, codec SN EFAEX /22 21X NULL 23R L F£ 35,

base64SetO HE R TIiRNE Z, "Set O F (MDIGEITIIM S KAl 72 B 2 Fi 7 7 WAHiR) & base-64
> a—FRLET, base64 WhiteSpace DWERTRVWE ¥, ZBHXF % base-64 => 22— KL 73, Python
D "utf-7”7 codec Tl&, WAL bERICREINTVET,

Deprecated since version 3.3, will be removed in version 3.11: WA X £ )LD Py UNICODE API ®—
BRT3; PyUnicode_AsEncodedString () ZMHT 2 X 2ITBITL TLZE W,

Unicode-Escape Codecs

LI E "Unicode Escape” codec ® API T3

PyObject *PyUnicode_DecodeUnicodeEscape (const char *s, Py ssize ( size, const char *errors)
Return value: New reference. Part of the Stable ABI. Unicode-Escape TTL Y I — F &7z size N4 b
DIFF s 725 Unicode A7 =7 b RAER L E T, codec IS ZIEM L725E12I1E NULL iR L £,

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Part of the Stable ABI. Unicode-Escape % f#i\y Unicode & 7' =7 b
FLra—RL, BR%Z bytes A7z b2 LTRLETS, 7 —MEIX "strict” TT, codec 235}
HEH U758 NULL 2R L £3,

PyObject *PyUnicode_EncodeUnicodeEscape(const Py UNICODE *s, Py ssize t size)
Return value: New reference. Unicode-Escape %\ size TIEE XN/ K X% HFD Py _UNICODE BN v
77%TL>aA—FL., bytes A 7Y 27 MTLTRLE T, codec IS 2R L7285E121E NULL %R
9,

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
#B8TF; PyUnicode_AsUnicodeEscapeString() ZMHT 2 X5 ITBITL T EE W,
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Raw-Unicode-Escape Codecs

i "Raw Unicode Escape” codec @ API T3

*

PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *s, Py ssize 1 size, const char *er-

TOTS)
Return value: New reference. Part of the Stable ABI. Raw-Unicode-Escape T Y a— F X7k size

NA Y OXFH| s 725 Unicode A 7Y =27 v BAERL 3, codec D3I EEH L2551 NULL %R
Lij—o

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Part of the Stable ABI. Raw-Unicode-Escape % {#\ Unicode # 7' =
JbrExrya—FL, #E% bytes 70227 e L GRLET, =7 —HIZ "strict” T, codec 23
Btk U 723581203 NULL 2R L %5,

PyObject *PyUnicode_EncodeRawUnicodeEscape(const Py UNICODE *s, Py ssize t size)
Return value: New reference. Raw-Unicode-Escape Z i\ size THRE XN/ RE ZHD Py_UNICODE
BNy 77%T>a—FL, bytes A 7Y 227 MZUTERLE T, codec D34 & EH L 72355121& NULL
ZIRLET,

Deprecated since version 3.3, will be removed in version 3.11: #f{WRA X A )LD Py UNICODE API O—
B8 T§; PyUnicode_AsRawUnicodeEscapeString () ¥7:1% PyUnicode_AsEncodedString() Z{EH T
% XITHITL TSN,

Latin-1 Codecs

LURIX Latin-1 codec @ API T3 Latin-1 1%, Unicode FEDBHEFID 256 HICHE L. T a— FERIZIZZ D
256 fH7= =ML £5,

PyObject *PyUnicode_DecodeLatinl(const char *s, Py ssize t size, const char *errors)
Return value: New reference. Part of the Stable ABI. Latin-1 T Y 32— F &7z size N4 b DXFF
s 2% Unicode A 7Y =2 bRERL FT, codec IS EEH L25HE12IE NULL 2B L 5,

PyObject *PyUnicode_AsLatiniString(PyObject *unicode)
Return value: New reference. Part of the Stable ABI. Latin-1 T Unicode # 7Y =27 b2 x> a—F
L. #iiR% Python bytes A 7 =27 & L TRL %9, TF—HIZ "strict” T3, codec H3H5 2 K H
L7235E 121 NULL 28 L %5,

PyObject *PyUnicode_EncodeLatinl(const Py UNICODE *s, Py ssize t size, const char *errors)
Return value: New reference. size THRE SN/ RS 2HfD Py_UNICODE %iNv 7 7 % Latin-1 Tx ¥
2— K L. Python bytes A 7Y =2 MU TRLET, codec BN ZEH L7ZHEICIE NULL 23R
£,

Deprecated since version 3.3, will be removed in version 3.11: WA X £ )LD Py UNICODE API ®—
EC3; PyUnicode AsLatiniString() F721¥ PyUnicode AsEncodedString() ={FHH T2 & 51T
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LTLEE W,
ASCII Codecs

LU ASCII codec @ API T3, 7By +D ASCIL 77— & 72022 ML Ed, Z2ofoa—FiEzs—icikh
i‘j—o

PyObject *PyUnicode_DecodeASCII (const char *s, Py ssize t size, const char *errors)
Return value: New reference. Part of the Stable ABI. ASCII TxI> a— K& Rz size N4 + DXXFF|
s 7»5 Unicode 7Y =7 F 24K L T, codec 2 EEH L7HAE121E NULL 2R L 3,

PyObject *PyUnicode_AsASCIIString(PyObject *unicode)
Return value: New reference. Part of the Stable ABI. ASCII T Unicode # 7Y =27 b2y a—F
L. ftiR% Python bytes #7327 b2 L TRLEF, =7 —HIX "strict” TT, codec H3FIH 2% H
L7238 NULL 2R L ¥3,

PyObject *PyUnicode_EncodeASCII(const Py UNICODE *s, Py ssize 1 size, const char *errors)
Return value: New reference. size THE S N7z R S ZFFD Py _UNICODE ®Nv 7 7 % ASCII Tx >
2— F L. Python bytes A 7Y =2 MZUTERLET, codec DI ZEH L7 EITIE NULL 2L
S

Deprecated since version 3.3, will be removed in version 3.11: &fWR X A )LD Py UNICODE API ®—
E8C3; PyUnicode_AsASCIIString () %7z1% PyUnicode_AsEncodedString() T 2 X 5 12BAT
LTS,

Character Map Codecs

Z D codec &, ZL DFA 73 codec ZHIET BFTHDN D LW 5 FTHRAKZL codec T (EBX. encodings
Ry —=IIWZ A5 TV BIEHE codecs DIFE ALIE. ZD codec > TWVWET), ZD codec iF, XFDTY
A= FRFa— FITHEERZHNE T, #MESNMEROF TV 27 ME __getitem__() ¥y BV 7 Af & —
Tz =Y R=F LTORIFNEIRD FRA; HEFEL—F U ABRZFRICHELTVWET,

LR mapping codec @ API T3

PyObject *PyUnicode_DecodeCharmap (const char *data, Py ssize t size, PyObject *mapping, const

char *errors)
Return value: New reference. Part of the Stable ABI. 52 &7z mapping & 73 =7 b &5 T, size

NA DT a— RFENEXTFY] s #5a— FLT Unicode 7327 FBER L ET, codec HHil4%
FRAEXBL I NULL 23R L E9,

If mapping is NULL, Latin-1 decoding will be applied. Else mapping must map bytes ordinals (integers
in the range from 0 to 255) to Unicode strings, integers (which are then interpreted as Unicode ordinals)
or None. Unmapped data bytes -- ones which cause a LookupError, as well as ones which get mapped

to None, OxFFFE or '\ufffe', are treated as undefined mappings and cause an error.
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PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)

Return value: New reference. Part of the Stable ABL. Unicode * 7Y = 2 b % mapping 8T X7
FTP 27 b EEoTZya— KL, #R% bytes #7927 b2 L GRLET, =7 —LHEIX “strict”
TF, codec DA EEH U725EEICIE NULL 2B L £

The mapping object must map Unicode ordinal integers to bytes objects, integers in the range from 0
to 255 or None. Unmapped character ordinals (ones which cause a LookupError) as well as mapped

to None are treated as "undefined mapping” and cause an error.

PyObject *PyUnicode_EncodeCharmap(const Py UNICODE *s, Py ssize t size, PyObject *map-

ping, const char *errors)
Return value: New reference. Encode the Py_UNICODE buffer of the given size using the given mapping

object and return the result as a bytes object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: HfWRA X A )LD Py UNICODE API ®—
#BC3; PyUnicode_AsCharmapString () ¥ 7z1& PyUnicode_AsEncodedString() Z{HH T % L 512
fTLTZE W,

M T ?D codec API & Unicode #* & Unicode NDRIMTITF 21T 5 Fiikin b D TI,

PyObject *PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)

Return value: New reference. Part of the Stable ABL. XFFNIXFRIGFER table WAL CTEHL, &
PR % Unicode A 7Y =7 P TIRL EF, codec 23N ZFAT L 72HE1CIE NULL 23R L F5,

HJ5FIE, Unicode F#2 R 8L % Unicode F#%Z R THE E 7213 None (ZDXFZHIFRS 2) 1SRG
IR0 TE A

FIBRPIRMET 2 0EHH 2B XY v R __getitem__ () 4 ¥R —T7 = — AT TT; fE-T, FEFEPY —
T AR EFSoTH I ELEMEL T, MIGMFZ1T> TR\ (LookupError i Z 3 & 5 74) XFF
oL T, BT OT. ToEEav—-LET,

errors & codecs THFEMEHLNZ2D LR UEHEZFFB T, errors I NULL IZLTH KL, 774+ b
7 —MHEOFERAEEKRLET,

PyObject *PyUnicode_TranslateCharmap(const Py UNICODE *s, Py ssize t size, PyObject

*mapping, const char *errors)
Return value: New reference. Translate a Py_UNICODE buffer of the given size by applying a character

mapping table to it and return the resulting Unicode object. Return NULL when an exception was

raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: #fWRA X A )LD Py UNICODE API O—
H#BC3; PyUnicode_Translate(). E721X AD codec N—ZAD API ZHHT 2 X5ITBITLTL
W,
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Windows FH®D MBCS codec

BURE MBCS codec @ APL T3, ZD codec IZHIED YL 25, Windows L2 THIFATE, Z#pSEHEIZII
Win32 MBCS ZE#at#% (Win32 MBCS converter) Zfio Tk 9, MBCS (%7213 DBCS) i3> a—Fi=K
DFH (class) ZRITEET, B0 a—FHRERTODI TRBRVOTHERELTLES W, AHEE Y
a— KR (target encoding) &, codec ZEMESE TV BRI YV FOZ—FRETERINTVET,

PyObject *PyUnicode_DecodeMBCS (const char *s, Py ssize i size, const char *errors)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. MBCS Tx. >
a— R&NTz size XA bDOXXFF s 5 Unicode A 7Y =7 M ZAERL 3, codec D3I ZEH L7
BECiE NULL 23R L £ 3

PyObject *PyUnicode_DecodeMBCSStateful (const char *s, Py ssize ¢ size, const char *errors,

Py_ssize__t *consumed)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. consumed

H% NULL O ¥ %, PyUnicode_DecodeMBCS() R UEIfE%Z L% F, consumed »* NULL TR\ E& X,
PyUnicode_DecodeMBCSStateful () 3 XFHND®BEIZH 2 <N FNA P XFDHFEANL b2TFa—FE
3. consumed 127 2 — R L7NA MEEEAL E5,

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. MBCS T
Unicode A 7Y =27 b2z a—FL, #E% Python N1 MlA T2 27 b LTRELET, =5 4L
Bl 7strict” TTF o codec 23S X L 7235E8121% NULL 2R L £9,

PyObject *PyUnicode_EncodeCodePage (int code page, PyObject *unicode, const char *errors)
Return value: New reference. Part of the Stable ABI on Windows since version 8.7. f§E X4 /za—
FR—=Y % Unicode 4 7Y =2 b T > a— KL, Python bytes 7 7Y =2 b &IRL %3, codec 3
Bl 2k U 723580213 NULL 23R L £ 3, CP_ACP 22— FR—Y%ffivy MBCS =y a—XZHEfGL T
72E W,

N— g v 3.3 TEM.

PyObject *PyUnicode_EncodeMBCS(const Py UNICODE *s, Py _ssize i size, const char *errors)
Return value: New reference. size TIHEE SN/ RE ZFfD Py_UNICODE BNy 7 7% MBCS Tx >
2— F L. Python bytes A 7Y =2 MZUTERLET, codec DI ZEH L7 EITIE NULL 2B L
S

Deprecated since version 3.3, will be removed in version 4.0: WA X £ )LD Py_UNICODE API D—HR
T9; PyUnicode_AsMBCSString (), PyUnicode_EncodeCodePage (), PyUnicode_AsEncodedString ()
DWFTNDPZEMT 2 X XBITL TSN,
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AYVyRreZXOv k

XYy RHELTROY FEEK (slot function)

L}ﬂ:@ API iZ Unicode 7Y =27 b BXUOXFHNZAINCED (FHATIE, ¥HELHXFHERLELTVET).
B2 U T Unicode 7Y =7 F BB IR T EER o TWVWE T,

IS DRI ST, BINBFAELZEEICIE NULL £k -1 2 RLE T,

PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. Part of the Stable ABI. =2 DXXFH|#§EE LT, #7272 Unicode XF
ML £9,

PyObject *PyUnicode_Split (PyObject *s, PyObject *sep, Py _ssize_t maxsplit)
Return value: New reference. Part of the Stable ABI. Unicode XFH|D VY A k %4E|L T, Unicode X
FH S5V AP EIRLET, sep 53 NULL DHE. R TOEANF Mo THEIZITWET, Zhls
DFGE. BESINLXF 2 Mo THEIZITVWE T, AT mazsplit [AETORENZITVE T, maxsplit 53
A7 o3 DEBICHIR 2T FH A, DEFERDV X FNICBFEIFIIEATE A,

PyObject *PyUnicode_Splitlines(PyObject *s, int keepend)
Return value: New reference. Part of the Stable ABI. Unicode XFF%MITXFTXYI D, Unicode X
FH 5BV ANERLUET, CRLF E—HOBATXFEE AR LET, keepend 25 0 DFE. 7TEIFER
DY R FNTBATLFZEDFE A

PyObject *PyUnicode_Join(PyObject *separator, PyObject *seq)
Return value: New reference. Part of the Stable ABL. 8% L7z separator TXFHN N 65 —r v R
ZEAE (join) L. @R % Unicode XFHITIRL 35,

Py ssize t PyUnicode_Tailmatch(PyObject *str, PyObject *substr, Py ssize t start, Py ssize t

end, int direction)

Part of the Stable ABI. substr 2% strstart:end] ORI (direction == -1 FFETH—F. direction ==
1RRE—H) Te~xyF 3258121 2 EL. ZhDADBEITIZ 0 ZIRLET, =7 —0FEL K
F -1 ZRLET,

Py ssize t PyUnicode_Find (PyObject *str, PyObject *substr, Py ssize t start, Py _ssize t end, int

direction)
Part of the Stable ABI. strstart:end] HIC substr PRINCHIATI2HFERLET, 2Ok 6T

SNTMRERITIA direction (direction == 1 A FRER, direction == -1 ZHTAREK) TRRLE T,
RO EZRINCY y FRROD o LGMDA YTy 7 AT, BROE -1 Bxy FRRO0oRho/zZ
BERL. -2 BT 7 —0RAE L THIIMERARES N TVWSE Z 2R LET,

Py_ ssize_t PyUnicode_FindChar (PyObject *str, Py _UCS/ ch, Py_ssize_t start, Py_ssize_t end,

int direction)
Part of the Stable ABI since version 3.7. str[start:end] HIIXF ch DERANCHIAT 25T %R L F

To 2D EFEINLMRRHAW direction (direction == 1 1ZINEFRER, direction == -1 1ZH /7R
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R) THRRLET, RVEZRINCY Yy FRROP RGO YTy 7 ATE; EDE -1 13~y FHHA
OB RD oI EZRL, -2 BT I —REL THIMERPRESNTVWE 2R L ET,

N—a ¥ 3.3 TEM.
N—Ya ¥ 3.7 TEH: start and end are now adjusted to behave like str[start:end].

Py _ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py _ssize_t start, Py _ssize_t end)
Part of the Stable ABI. str[start:end] 1T substr BEET LI R HBATIEHEZELET, =5 —
DRELZGEIE -1 ZRLET,

PyObject *PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py _ ssize t max-

count)
Return value: New reference. Part of the Stable ABI. str FICHIRS % substr 2 KT maxcount {#
replstr WCBEAL, BEHRTH S Unicode A 72 =7 bZRLE T, mazcount == -1 1255, XF

FIFICHN B2 TD substr ZBIL 3,

int PyUnicode_Compare ( PyObject *left, PyObject *right)
Part of the Stable ABL. ZODXFHNZ B LT, E5IBDIEFIEI D/ NI WEE, EG5IRNEMDS
. ERIBDEGIBE D REVWEHEIIH LT, 22 -1,0,1 ZRLET,

ZOBEBUE, KLz FiZ -1 ZIRT DT, PyErr_Occurred() ZMUH LT, T7—%F v 7 TNE
T3,

int PyUnicode_CompareWithASCIIString(PyObject *uni, const char *string)
Part of the Stable ABI. Unicode 7Y =27 b uni & string ZHB LT, E5IHBHESIE LD /NI
Ba. EAGIBBEMOBE, ElBDATIBE D REVWEEIHLT, 2heth -1,0,1 ZERLET,
ASCII =¥ a— FEINLXFHNRT ZETOHIRD RNT T, ASCFINIE ASCIL LFBEENT
W 5EIE ISO-8859-1 & L THRL £ 35,

COBBERINZE L EE A,

PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. Part of the Stable ABI. —-2® Unicode XFF| &L LT, TDS>HD
—DEIRLET:

o NULL %, BISADIFELE 2ITRLET,
o Py_True » L <% Py_False %, IEL K HIRTEZFHITRL 5,

o Py_NotImplemented %. left & right DE¥H ST B PyUnicode_FromObject () KRB LIz
IR L E T, (JRX: in case the type combination is unknown)

op W AN SN 5 MHIZ, Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, and Py_LE O ¥ T3,

PyObject *PyUnicode_Format ( PyObject *format, PyObject *args)
Return value: New reference. Part of the Stable ABL. #7272 X F54 7P =7 b % format BX U args
POERLUTELET; 2OAY v Fid format % args DEIKRHDTT,
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int PyUnicode_Contains (PyObject *container, PyObject *element)
Part of the Stable ABI. element 25 container PIZ® 2 DFR, ZOMERIIIGCTEELIIMBERL 3,

element [ ZEAEZE® Unicode XFICABERITE R IFAUIR D TR A, T —DEUEEEICIE -1 KL
%9,

void PyUnicode_InternInPlace (PyObject **string)
Part of the Stable ABI. Intern the argument *string in place. The argument must be the address of
a pointer variable pointing to a Python Unicode string object. If there is an existing interned string
that is the same as *string, it sets *string to it (releasing the reference to the old string object and
creating a new strong reference to the interned string object), otherwise it leaves *string alone and
interns it (creating a new strong reference). (Clarification: even though there is a lot of talk about
references, think of this function as reference-neutral; you own the object after the call if and only if

you owned it before the call.)

PyObject *PyUnicode_InternFromString(const char *v)
Return wvalue:  New reference. Part of the Stable ABIL. PyUnicode_FromString() &
PyUnicode_InternInPlace() A GOLEZD DT, WEEADH I RXFINX 7Y =7 b EIRT
2. A CEZFEDINEFEAD Unicode XFHNA TS =7 MW 28727 (" FiBHEDD 27) ZIREZIRL
9,

8.3.4 7N ATZ ¥k (tuple object)

type PyTupleObject
Z D PyObject DH 7T XA 71& Python DX TINA T =27 b eRHALET,

PyTypeObject PyTuple_Type
Part of the Stable ABIL. Z® PyTypeObject DA >~ AR > A% Python ® & 71 B% K L %3 ; Python
LA XIZEBITS tuple ERILA TS =2 F T,

int PyTuple_Check (PyObject *p)
PR TINF TS 27 bR TABIDY TR TDAL VARV ATHEGECERRLET, ZOBEBITE
WL E 5,

int PyTuple_CheckExact (PyObject *p)
pBRINF TS 27 MERRINANBIDY T RA TDA VARV ATROWESICERRLET, ZOBIX
WL £5,

PyObject *PyTuple_New(Py ssize t len)
Return value: New reference. Part of the Stable ABL. %4 X743 len OFi/=i X TNA TP =7 bERL
9, KT 5L NULL Z2IBL £9

PyObject *PyTuple_Pack(Py_ssize_t n, ...)
Return value: New reference. Part of the Stable ABL. %4 X235 n OF 7R TN AT =7 FEIKRL
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$9, KT 2L NULL ZIRL $9, X S ADMEEEEKED n fHD Python A 7Y =2 253 C 5181T7%
D %9, PyTuple_Pack(2, a, b) & Py_BuildValue("(00)", a, b) XFUTT,

Py_ssize_t PyTuple_Size (PyObject *p)
Part of the Stable ABL. X VA 7Y =7 bADRA Y EXEFHIZE D, ZDRTIVDY A X2RLET,

Py_ssize_t PyTuple_GET_SIZE(PyObject *p)
RT) p DV A RXZRLETH, piddE NULL TR TERLT, XA 7Y =7 bRIELTVRITN
B2 DEEA; ZOBBIEZI—F = v 7 2ITVEEA

PyObject *PyTuple_GetItem(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. Part of the Stable ABL p DIET X INA T2 =27 VAD, fiid pos
WZHdA T2l bVEIRLET, pos DETH 3 pHIFZHEZ TWVWAEA. NULL %33R L T IndexError fl
Nzety FLETD,

PyObject *PyTuple_GET_ITEM(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. PyTuple_GetItem() W TWETH, 51BN T 25 —F v 2
ZITOVER Ao

PyObject *PyTuple_GetSlice (PyObject *p, Py ssize t low, Py _ssize_t high)
Return value: New reference. Part of the Stable ABL I3 2% p @ low 75 high FTORZFEL
IRTRTNVDRATA RER L, KT % & NULL %KL %3, Python O3 p[low:high] £ELTT, V
A N DL SDA VT v Z AFHR— P ENTVERA,

int PyTuple_SetItem(PyObject *p, Py ssize t pos, PyObject *0)
Part of the Stable ABL. p D¥gFT X TNF 7T 27 NAD, il pos THBF TV =7 FADBRE A
F5, T 0 BIELE T, pos BEIFEEI TWBEE, -1 KL T IndexError filffZ2t v F L
S

AW COBBE o NDOBE T BAMDY £, Tl BEEDA VTV AT TIHOERP A>T
WBGE, TOERBIINTLSHMEMEL T,

void PyTuple_SET_ITEM(PyObject *p, Py ssize t pos, PyObject *0)
PyTuple_SetTtem() I TWETH, TI7—F =z v 7 2fTbT., HilhkZIVIclliE ANS L& BN
IEE->TIEED FEA

AR Zo~xrnid o NOBRE T IEBAWMD” £F, £/, PyTuple_SetItem() LiE-> T, BHREDOEX
WZDPECTHEZIZIOND T TV 27 "ANOBREHE LEEA ; 2OHR. X7 VHOAE pos T
SEINTVREA TV 27 bHRRXEV Y -2 %5 ERILET,

int _PyTuple_Resize (PyObject **p, Py ssize | newsize)
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RINEVY A XTBBIMEZ E T, newsize IR TNDH=BEZITT, RINVEEERERA TV 27
P EVWSZEICHE-2TWS OT, ZOBBIEZOATY =27 MR L TRE—D ULHSIRE VKL
BfoTRRD A, XTI a— FHOMOERTTTTIKBRIATWEHEICE. ZOMEE Eo
TIFBRDFRA . ZTNVIIHEIHEY A XORBETHIELET, K LZHETF 0 ZRLES, 77
47> ba—FRiE «p OESIFECHLATERTICKR S E IR L TIERD A, *p HEEMHZ SN
By AVIFNLD +p FHIRSNET, KT 2L -1 ZIK L. *p & NULL IZF&E L T, MemoryError %
7zi% SystemError %iEH L ¥3,

8.3.5 Struct Sequence 77 ¥ k

struct sequence A 7Y = 27 Mid namedtuple() A 77 b &Effin C A7V 27 FTF, DED, ZOEE
WEMZEL T 78R TEIRTESLY—F7 Y AT, struct sequence ZAEKT 212iE. FIRIED struct
sequence B2 L RIFIUIR D £H A,

PyTypeObject *PyStructSequence_NewType (PyStructSequence_Desc *desc)
Return wvalue: New reference. Part of the Stable ABL. il D desc D 7 — X 5 537 L\ struct
sequence AR LT, IBRSNZMD A VR &V AT PyStructSequence_New() THEMTEET,

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence Desc *desc)
struct sequence B TH 2 type % desc &b L ITF DL THHLL 3,

int PyStructSequence_InitType2(PyTypeObject *type, PyStructSequence Desc *desc)
PyStructSequence_InitType & [E U TI A, MY LAHEIIZ 0 2, KL HEITE -1 ZIRLET,

N— a ¥ 3.4 TEM.

type PyStructSequence_Desc
Part of the Stable ABI (including all members). “ERF % struct sequence B D X % 7 — X Z{RFE L

S

Z4—ILEF cox =3

name const char * £ E % struct sequence D]

doc const char * T 28D docstring NDRA V&R, FFEWT 35
A3 NULL

fields PyStructSequence_Field#i L WARID 7 4 — )L P& 2 MM L 7 NULL #&U5 S L7z BiAl)

* ANDRA V&R

n_in_sequendeint Python fITRAIHE 27 4 =L RO (b L XTI LE LT

FH3 255)

type PyStructSequence_Field
Part of the Stable ABI (including all members). struct sequence @7 4 —J)L RIZDOWTEAR L F3,
struct sequence [ ZX TN ZET ML TS, BTD T 4 =L Fid PyObject* & L TR E N
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3, PyStructSequence_Desc ® fields EEHDIZFIT & o T struct sequence DED 7 4 —)L RIZD
WTRHR L TV R 00 RE D £5,

7 C 0B | Ak
4 —
JLE
name | const | 74—/ FODHHL, b LAHITOFINLT7 4 =L FDU R FDOKEZRTHER
char NULL, #RID 7 WE FI2T 285A81%. PyStructSequence_UnnamedField % FE L

* E35N
doc const | 74 —JL KD docstring, AT 2551 NULL
char

const char *const PyStructSequence_UnnamedField

74—V FEELHIDNVEF T 272D DRk E,
N—T gy 39 TEH: BI2 char * OZEHINFE L=,

PyObject *PyStructSequence_New (PyTypeObject *type)
Return value: New reference. Part of the Stable ABIL. type D4 ¥ A X Y A ZHER L F T, type 1
PyStructSequence_NewType () 1 & o THANIER L TORITIUIRD £ A,

PyObject *PyStructSequence_GetItem(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. Part of the Stable ABI. p @573 struct sequence D, {iii& pos IZ
H2FT7I 2 RIBELET, BHRF = v 7 2ITVERA,

PyObject *PyStructSequence_GET_ITEM(PyObject *p, Py _ssize_t pos)
Return value: Borrowed reference. PyStructSequence_GetItem() E[AEFED~7 0TI,

void PyStructSequence_SetItem(PyObject *p, Py ssize_t pos, PyObject *0)
Part of the Stable ABI. struct sequence p ® pos ODMEIWLH S 7 4 —L FIZH o ZFREL F T,
PyTuple SET ITEM() DX 512, W LZTDA VARV R L TOAEHITRETT,

AR ZoOBEX 0o NOZHRE T BAWD” £7,

void PyStructSequence_SET_ITEM(PyObject *p, Py _ssize t *pos, PyObject *0)
PyStructSequence_SetItem() FFED~< 7 1,

AR ZoBEE o NOZE T BAMD” £7,
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8.3.6 VXKATZ IV

type PyListObject
ZD PyObject DY 7 XA FF Python DYV R AT 27 P eRBLET,

PyTypeObject PyList_Type
Part of the Stable ABI. Z® PyTypeObject D4 > AKX > A& Python DV A MERBELEF, Zh
¥ Python L4 ¥I2EBF 2 list ERLEA 7Y =7 FTT,

int PyList_Check (PyObject *p)
pMWVANF T 22 bV R MDY TR TDA VARV RATHBGECERRLEY, ZOBBITHE
WL E T,

int PyList_CheckExact (PyObject *p)
pHMIVRANEF T 27 bVENYRA MDY TEA TDA VAR ATROWESICHEEZRLET, ZOBHUZ
IR L £7,

PyObject *PyList_New(Py_ssize_t len)
Return value: New reference. Part of the Stable ABL. # A4 X2 len #7272 VA ATV 27 FEiRLF
¥, KT 5L NULL Z2IBL £9,

AER: len D0 XD REVE E RINDZVRAMEFTY 27 POEZFEII NULL 23ty PERTOVET, &
DT, PyList_SetItem() TAMKICA TV =7 bty b T3 ETid, Python a— RIZZDF 7V =2 k
W L7z, PySequence_SetItem() D XS5 RKRME API ZFIHL TIWITER A,

Py_ssize_t PyList_Size(PyObject *list)
Part of the Stable ABI. WA M A7 Y =22 b list ORSZRLET; VAMAT7I 27 MZBITS
len(list) &AL T,

Py ssize t PyList_GET_SIZE(PyObject *list)
~7uffRTTE% PyList_Size() T, T7—Fzv 7% LEHA,

PyObject *PyList_GetItem(PyObject *list, Py ssize t index)
Return value: Borrowed reference. Part of the Stable ABI. list DIEST VR AT =7 FAD, fiiiE
index ICH2F 7Y =7 PERLET, MEIRIFATHIZHBENDD, VA MIGHASDA ¥ T v 7 R3Y
K=t ENTWER A, index DFIFAZEZ TV S5E, NULL 218 L T IndexError filft 2ty M LT,

PyObject *PyList_GET_ITEM(PyObject *list, Py ssize t )
Return value: Borrowed reference. <2 BN T T X/ PyList_GetItem() T, TF5—Fzv /%L ¥
A,

int PyList_SetItem(PyObject *list, Py ssize_t index, PyObject *item)
Part of the Stable ABL. VA A 7Y =27 FNOALE index 12, A 7Y =2 b item ZFAL X T, M
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L7258 0 IR L E9, index PHEHIFZBZ T34, -1 B LT IndexError Ztv FLE T,

AR ZOBBUL item NDBIE T HAMD” £F, e, BEILEDA VT 7 RITTTIHIOERNA -
TWaHE., TOERIINT2SRMEMEL X7,

void PyList_SET_ITEM(PyObject *list, Py ssize t i, PyObject *0)
PyList_SetItem() ZX 7 RICKXDEET, TI7—F v 7 2{TOERA, ZO~7id, HHiRV AL
DEREFZE AN Z L DRWIBICERE AND L ZICOABNET,

AR: o~ il item NOBME T BAMD” £, £i. Pylist_SetItem() LiE-T, HEDE
EADELCTCHEEIMAONI ATV 27 FADBRENE LERA ; TORR. list TOAE i TS
BENTWA TV bR EV ) =2 %5 ERILET,

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
Part of the Stable ABIL. B3 item %V A b list DA YT v 7 R index DRNTTHEALE T, T 5L 0
ZIRLES, KT 2L -1 ZRL., Stz y P LE T, list.insert(index, item) IZHHIL 7=H%AE
T3,

int PyList_Append (PyObject *list, PyObject *item)
Part of the Stable ABL. A 7Y =2 b item % list DRRBICBIMLE T, P32 0 ZIRLET; KK
352 -1 %RL, f¥tEty PLET, list.append(item) IZHMLIL 72FERET T,

PyObject *PyList_GetSlice (PyObject *list, Py ssize t low, Py ssize t high)
Return value: New reference. Part of the Stable ABIL. list N®D. low 2*5 high FTD A7 =7 b
LRBVRAMERULET, KT 2L NULL 2R L. flst%2ty b LET, list[low:high] 1ML &
HEETT, 272 L. VAPDOREDPLDA VT v 7 AP R—-FENTVERA,

int PyList_SetSlice (PyObject *list, Py ssize t low, Py ssize t high, PyObject *itemlist)
Part of the Stable ABIL. low 7> 5 high £T® list DA T A4 X%, itemlist DNEICL F 3,
list[low:high] = itemlist & FHBIDERET S, dtemlist 1 NULL T® k<. 2V X F DA (f8E
AT 4 ZADHIFR) 12D ¥3, ML EIE 0 2. KRLAESEIE -1 ZIRLE S, &7l VR b
DREDPBDA VT v 7RIV R—FEHRTVERA,

int PyList_Sort (PyObject *list)
Part of the Stable ABL. list DNE%2 A4 > T —XTY— b LET, BILEHEEIE 0 2, RKRLES
FW2E -1 ZIBLE T, list.sort() EH LTI,

int PyList_Reverse (PyObject *list)
Part of the Stable ABI. list DEZE* 4 > L — XA TRELE T, BILEGEEICE 0 2, KRR LLGEE
12 -1 2R L9, list.reverse() ¥R LT,
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PyObject *PyList_AsTuple (PyObject *list)
Return value: New reference. Part of the Stable ABIL. list DNEW Ao F=File X IV ATV =27 b %
BLET; tuple(list) R T,

8.4 Container 77>V

8.4.1 H#EA T x U b (dictionary object)

type PyDictObject
ZD PyObvject DY 7R A X Python DFEEFEA TP =7 P ERHL F T,

PyTypeObject PyDict_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ AR ¥ A% Python OFEFELRHHLET, 2047
Yz ME, Python LA ¥IZBIF 2 dict EMLATS =2 T,

int PyDict_Check (PyObject *p)
p DEEEA TS 2 7 P OBBROY T XA TDA VARV ATHEHEWCEERLET, ZOBBIIHEICHK
WL%ED,

int PyDict_CheckExact (PyObject *p)
p DEEEF TP 2 7 NERHERDOY TRA TDA VARV ATHRWESIZEZRLET, ZOBEIIEIC
BRI LE 3,

PyObject *PyDict_New()
Return value: New reference. Part of the Stable ABL. ZEDHF /-7t ERR L £ ¥, KT %L NULL %
BLET,

PyObject *PyDictProxy_New(PyObject *mapping)
Return value: New reference. Part of the Stable ABL. 2~y 784 7Y =27 ML T, tAHLE
FICHIBR & #1172 types.MappingProxyType & 7Y =7 b 2R L E T, @F. ZOBHBIIEINTRWS 7
A (non-dynamic class type) D2 5 AFHENLEEINLRNVWE I 2 —Z2EKT 2 DiIcfbh 7,

void PyDict_Clear (PyObject *p)
Part of the Stable ABL. BIEFHEHICA > TWVWEETOF —HORT ZRELTERICILE T,

int PyDict_Contains (PyObject *p, PyObject *key)
Part of the Stable ABL. & p 12 key A>TV AEDPHEL T, p DERD key IT—BLEEE 1
ZRL, 2 OBEICIZ 0 ZIRLES, 7 —DEA -1 ZIRLET, ZDEIE Python O key
in p EFHTT,

PyObject *PyDict_Copy (PyObject *p)
Return value: New reference. Part of the Stable ABL. p ¥R U ¥ — L HDRT WA o il mEFE 7R
LET,

196 FE8E BRATZ U I (concrete object) LY



The Python/C API, YUJ—2X 3.10.19

int PyDict_SetItem(PyObject *p, PyObject *key, PyObject *val)
Part of the Stable ABIL. #3 p 12, key & ¥—& UTIH val AL E T, key 13Ny ¥ 27HE (hashable)
TRHRFNEZRD FH A, Ny ¥ 2 RA[RETRWVIGE, TypeError ZEHLUET, BRLEEIE 0 2, K
MLUZZGEIE -1 ZIBLE S, ZOBBUZ val NOZREEAID £FEA,

int PyDict_SetItemString(PyObject *p, const char *key, PyObject *val)
Part of the Stable ABL. &3 p 12, key 2% — & UTfH val AL £ 3, key IX const charx BT
IR D EFEA, F—F 7Y 22 M PyUnicode_ FromStrlng(key) THERINET, B LIGEI
30 &, REMLZEGEE -1 ZIBLET, ZOBBUR val NOZREEALWD £FEA

int PyDict_DelItem(PyObject *p, PyObject *key)
Part of the Stable ABI. Remove the entry in dictionary p with key key. key must be hashable; if it
isn’t, TypeError is raised. If key is not in the dictionary, KeyError is raised. Return O on success or

-1 on failure.

int PyDict_DelItemString(PyObject *p, const char *key)
Part of the Stable ABL. #& p 25 XFH key X — 32TV MU ZRELE T, key BFHFFICRITN
3. KeyError ZXM L7, MM LHAEITIE 0 2, KBLEHEIKIE -1 ZIRL XS,

PyObject *PyDict_GetItem(PyObject *p, PyObject *key)
Return value: Borrowed reference. Part of the Stable ABL. §#& p WT key ¥ —2 3547 =7 b
TRLUET, F— key PFEELRWVIEGEICIX NULL ZRLE T, flzty b LEHA,

_hash_ O XYY FR __eq _O) XYy FOMUHLAITKEZ 2FMHIHIES N2 Z L ITHERL TR
TV, TI—EREXEZIE, KO DIC PyDict_GetItemWithError() Zff-TLEEW,

N— a ¥ 3.10 TZH: Calling this API without GIL held had been allowed for historical reason. It

is no longer allowed.

PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. Part of the Stable ABI. PyDict_GetItem() DZERTHIANZREL £
BA. BINPFRE LGS, fistety b LIcETNULL Z23RLE 3, F—DRELRD - LHEE. fi
Hety b €92 NULL ZIRL 5,

PyObject *PyDict_GetItemString(PyObject *p, const char *key)
Return value: Borrowed reference. Part of the Stable ABI. PyDict_GetItem() R UTI D3, key I
PyObject* Tl { const char* THELEJ,

_hash O XY v F% __eq O XYy FOMUIHLFR, —~RNARXFIA TS =27 b DFE
A Z 2050 EMH SN s I L CERLTIESI W, 27— 2HESE21CEF. Kbh
PyDict_GetItemiWithError() ZfHoTLZ&E W,

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobs)
Return value: Borrowed reference. Z4Ud Python L)L D dict.setdefault() 2 U T3, dLHA
X, HE p 2D key WHICTRMELZRELET, F—2FFICRIFIL, E defaultobj ZHA L defaultobj
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ZRLET, TOBRE key DNy S afHEMRREFHAZ L IZHI 2 IS 2 DTIRR . —ERT L
A L E € A

N— a v 3.4 Tl

PyObject *PyDict_Items (PyObject *p)
Return value: New reference. Part of the Stable ABL. #FEMNOETOEENI A -7 PyListObject
ZIRLET,

PyObject *PyDict_Keys (PyObject *p)
Return value: New reference. Part of the Stable ABI. #ZEHNOETD ¥ —2 A -7z PyListObject %
BLET,

PyObject *PyDict_Values (PyObject *p)
Return value: New reference. Part of the Stable ABI. #& p NOLTDED A -7z PyListObject %
BLET,

Py_ssize_t PyDict_Size (PyObject *p)
Part of the Stable ABL. FFENOEROZIRL £, FFHICN LT len(p) ZETTL2DLFLTT,

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject ** pvalue)
Part of the Stable ABIL. & p NO2TD X — /fEDORT7I2H 722 KIEMHEEZITWE T, ppos BB LT
W3 Py ssize_t I, Z OBEETRIGNEZ AT 2. BN ZIFCH S XD HHENC 0 (HIH
L TELPRINERD FEA, ZOBBITHENOZERT7ZMD LIF2 2 IcEZRL, 2 TORT %
WD BT ahrd e BB L ET, X7 X—&— pkey BXU pvalue 121&, FRENHFEDK 4D
F—EPHED S NTz PyObjectx BRI TRA V&0, 72013 NULL A D £F, ZOBED»HREN
DRI TNTERSRICRD $3, KIELEHIC ppos EEELTERD A, ZDEIZAERN L EEE
WEROA 7y PERELTED, MEKIEZIRAS—RZDT, 7ty bOHEIC—EEDRRW-HTT,

Bl Z13:

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {

/* do something interesting with the values... */

RAGILIEARCEEE p Z2EBEL TR D $HA, FHEENELHET I, F—ICHET2EZEELTH
KERICEDF LN, F—DEEEZELRVWI LHEHETT, UTRIHlZRLET:

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {

(RDR=I12Hi L)
198 FE8E BRATZ U I (concrete object) LY




The Python/C API, YUJ—2X 3.10.19

(FIDR=I 5 DfEE)

long i = PyLong_AsLong(value);

if (i == -1 && PyErr_Occurred()) {
return -1;

}

PyObject *o = PyLong_FromLong(i + 1);

if (o == NULL)
return -1;

if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;

}

Py_DECREF (o) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)

Part of the Stable ABL. v 7HA 7 27+ b OETOERZIIOIz-> T, RIEMIF—/EHORT Z&
FH o lTBMUE T, b EZFEEFED. PyMapping Keys () £7z1& PyObject_GetItem() ZH¥HR—+F 25
POX T 27 MTTEET, override VERZHIE, a DF—L—HT2F -2 b ZH 3. BEFOR
TEEEMZET, ZRLHAOEEIZ. b DF—IC—HT 25X -2 a TRV ZOABMEITVE T, K
L7Baicid o ik L, st &7 5E81cid -1 ZIRLE T,

int PyDict_Update (PyObject *a, PyObject *b)

Part of the Stable ABIL. C T#&®IX PyDict_Merge(a, b, 1) X[AUT. %7 Python ® a.update(b)
ERITWE T, PyDict_Update () VX5 58D "keys” BIEEF R WIEHICF —/fERT7 D> — 7 >~
AeRETHILBDHDFEA, HIILEGEIIT 0 ZIRL, PIANEHESNGEIE -1 ZRL T,

int PyDict_MergeFromSeq2(PyObject *a, PyObject *seq2, int override)

Part of the Stable ABL. seq2 WD ¥ — /X7 Z{fio T, #F o DNEZEHMLDMELLD LET,
seg2 ¥, X —/HEDORT L AREZREX 2 ORKIEFEEL 7Y = 7 b (iterable object) &4 3 % KIEFTHE
FT7Y 27 PTRINIRD ¥ A, BEHT 32X —DMFET 2556, override BWEIL HIFFBITHIAL 72 % —
2V, 25 TRVWHEERRICHR L F—2f0nkd, RIILELEIE 0 2B L, fistriktiahni:
BEwiE -1 ZRUET, (RO EDANT) Fffi7z Python 2 — FZ2FL 2, UTFD X5k E3:

def PyDict_MergeFromSeq2(a, seq2, override):
for key, value in seq2:
if override or key not in a:

alkey] = value
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8.4.2 Set 77>z b+

D+t 27 ¥ aryTid set & frozenset DM API ICOWTH LA ANE T, UBTHHAL TVR
WHEBEW, IR A 7P 22 b7 a bt a (PyObject_CallMethod(), PyObject_RichCompareBool(),
PyObject_Hash(), PyObject_Repr(), PyObject_IsTrue(), PyObject_Print(), PyObject_GetIter()
EETL) AWM AREKME ST a b a i (Pylumber_And(), PyNumber_Subtract(), PyNumber_ Or(),
PyNumber_Xor(), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract(), PyNumber_InPlaceOr(),
PyNumber_InPlaceXor() &%) 2o THHTE 3,

type PySetObject
Z D PyObject AL 7=8L. set & frozenset MADHIT — X ZHRET2DICHVWOLNE T,
PyDictObject LA & 512, NEWVESE (set) I LTI (X T LD L SIZ) BEES A XTHD, 5T
BROESIHLTE (VR MERILES Q) AIERDOAEY) 70y 7 2HVWE T, ZOMEKROYrD 7 4 —
LMEDH, RSN TVWREEEZLNETIIRL, ZEESNLAREMEADD £F, IXRTOT7 7 ERIF, Ml
KOTDEZEFRET 2D TIE R, F¥aXy bahk API ZHOTTOSXRETT,

PyTypeObject PySet_Type
Part of the Stable ABI. Z® PyTypeObject D4 ¥ A X ¥ A%, Python @ set BERL 7,

PyTypeObject PyFrozenSet_Type
Part of the Stable ABI. Z® PyTypeObject D4 > AKX > A%, Python @ frozenset B ERL T,

DgEDHF 2 v 7<= 7 BIZTXTOD Python 7Y =7 MIHT2RA Y RIHLUTEMEL £, ARk, av
A2 77 RETRTDA 7 L— FAlfEZR Python A 7Y =7 M L TEEL 25,

int PySet_Check(PyObject *p)
P set BEDY T RATDATI 27 b THBE ZIT true ZIRLET, ZOBEBUIEICHIIL £73,

int PyFrozenSet_Check (PyObject *p)
p B frozenset D Z DV T XA DA TV 27 b THB L &I true ZIRLET, ZOBEEIIFEICHKIIL
i\j—o

int PyAnySet_Check (PyObject *p)
p D set » frozenset . HAZWVEFDVTERA TOFTI 27 b THIUR, true ZIRLFT, Z OB
WEHEIWCERI L E T,

int PySet_CheckExact (PyObject *p)
p M set AT VNEWRYTRATDA VARV ATRWEBIZEEZRLET, ZOBBIXECHINIL
9,

N— a3 v 3.10 TEH.

int PyAnySet_CheckExact (PyObject *p)
p W set B frozenset DEBL LD A T I =27 b TH DL X true ZIRLETS, V744 FOF TP =
7 MIEAERA, ZOBBIIEICHIILETS,
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int PyFrozenSet_CheckExact (PyObject *p)
p A frozenset A 7V 7 FENH T EA TDA VARV ATHRWESICEZRLET, ZOBBIIEIC
RHL £S5,

PyObject *PySet_New (PyObject *iterable)
Return value: New reference. Part of the Stable ABI. iterable R34 7Y =7 b2 ELH L\ set %
BUET, iterable % NULL D ¥ Zl&, ZZD set ZiR L E T, WM LABH LW set . KL 7= 5 NULL
R UE T, dterable 54 7 L — MARE TR WAL, TypeError ZEMLET, ZOaY R 77 Xk
set ZaA—F 2L XITHMRET (c=set(s))o

PyObject *PyFrozenSet_New (PyObject *iterable)
Return wvalue: New reference. Part of the Stable ABI. iterable 2R3 4 7 =7 b2 ELH LWV
frozenset iR L £, iterable 3 NULL @D & Zid, 2D frozenset ZiEL F3, MIIRHTIZH LW set
. KRHERIZIE NULL 23R L ¥ 3, iterable 234 7 L — FAJRE TR WEEX, TypeError i L E 3,

DIBDOREP~ 27 1id, set ¥ frozenset £ ZDY T RA TDA VARV AWK L THHETEE T,

Py_ssize_t PySet_Size (PyObject *anyset)
Part of the Stable ABI. set % frozenset DA 7Y =7 FDORI %KL %7, len(anyset) A LTI,
anyset P set | frozenset BRI ZDH 7 XA DA 7Y =7 M TRWVWIEEIX, PyExc_SystemError %
EHLET,

Py_ssize_t PySet_GET_SIZE(PyObject *anyset)
I —F v ZETHLEV, PySet_Size() D~ v,

int PySet_Contains (PyObject *anyset, PyObject *key)
Part of the Stable ABI. R0 o756 1 %, RO o/cd 0%, T7—DRELLHEE -1
iR L %73, Python ® __contains__() XYV v Fri#E->T, ZOBBIIIENY ¥ 2 set & —RR
frozenset ICHEI T L ¥ A, key D3Ny > 2 A[RETHWIG A, TypeError ZiAM L £3, anyset B3
set, frozenset NI ZDH T RA TDA TV = 7 + THOWEEE PyExc_SystemError Z#EH L E3,

int PySet_Add (PyObject *set, PyObject *key)
Part of the Stable ABI. set DA ¥ A X > AT key ZBM UL EF, frozenset XL THEIEL EF
(PyTuple_SetItem() ® X512, D a— FIZTRZZHTDH LW frozenset D %Z o 2 7 DITHATE
F9), BRIILAS 0%, KELZZS -1 BRULET, key 5Ny ¥ 2 A[BETRWEEIX. TypeError % ik
HLUET, set ZREL T E2RBPBLVIGEIX, MemoryError XM L E T, set 3 set HZEDH T XA
TDA VAR Y ATHRWIEGEL, SystemError ZiEH L £ 7,

VIO, set 2DV T XA A1t U THHRBET S, frozenset £ #DH 7T X4 FIIFIHTEZHA,

int PySet_Discard (PyObject *set, PyObject *key)
Part of the Stable ABL. key 2372225 T, HZHIFRLZS 1 ZRL T, Rorbikhroks (bt
FI) 0 BB LET, TIT—DRELLEEE -1 ZIRLET, key T KeyError ZEH L $H
Ao key D3Ny T 2 AJRETIRWEEIE TypeError XM L %3, Python @ discard() XY v Fri#Eo
T, ZOBBUIIENY & 2 set B —RHIR frozenset ICEHL ¥ A, set B set DEDY T RA TDA >~
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AR Y ATRHRWE Zlid, PyExc_SystemError ZiAH L £ 73,

PyObject *PySet_Pop (PyObject *set)
Return value: New reference. Part of the Stable ABIL. set DFHDELED XN T 25 L WS LK
L. ZDF 727 b set DOHIRLE T, KL/ S NULL %R L ¥ 3, set DZEDHEITIE KeyError
BEHLET, set B set EZDYTRA TDA VARV ATRWEEZ, SystemError #3EH L £,

int PySet_Clear (PyObject *set)
Part of the Stable ABI. set #Z2IZ L ¥,

8.5 Function 77> ¥ ~

8.5.1 Function #7>x ¥ k

Function * 7Y = 7 FEHOBEEBIIH T2 T,

type PyFunctionObject
BEufEbh 2 C ORISR,

PyTypeObject PyFunction_Type
PyTypeObject BID A ¥ AKX > AT, Python ORI ZRL £3, Z4UZ Python 7127 F AT types.
FunctionType & L TABEINTWVE T,

int PyFunction_Check(PyObject *0)
o WA 7Y =2 b (PyFunction_Type B TH 3) BHEWCEZRLET, NI A—XRIE NULL ITTE ¥
HFA, ZOBBIXEICHIIL £,

PyObject *PyFunction_New(PyObject *code, PyObject *globals)
Return value: New reference. 23— KA 7Pz b code WCEHEMT SN L WBEBA 7Y =7 P EIRL
5, globals X Z DB ET 7L ATEZ 70— IEROFETRITIUIRD £8 A,

BEODO R F 2 XY P XFHNEARNET— AT 27 b OEISENE T, module & globals 7> & HX
BENET, 5IBDOT 74NV MESRST /77— a2y, 78— ¥ I NULL ICERESINFE T, qualname___
BB I CEICRES N T,

PyObject *PyFunction_NewWithQualName ( PyObject *code, PyObject *globals, PyObject * qualname)
Return value: New reference. PyFunction_New() WZBITWE T2, BA 7Y =2 bD __qualname__
BHCEEEY PTEE T, qualname 312 =a3— KA 7Y =2 +H NULL T/ < Tldkeh ¥ A, NULL
72572854, __qualname__ BIMEICIE __name__ B R UEI LY PN E T,

N—Y a ¥ 3.3 TENM.

PyObject *PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. BAEA 7Y = 7 b op WICEEMNIT SNza— A7z PEIRL
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S

PyObject *PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. BAEIA 72 = 7 & op WCEHEN I B 417z globals ##E %R L £ 35

PyObject *PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. Return a borrowed reference to the _ module  attribute of the

function object op. It can be NULL.

CHCEERIZEY 2 —AHDXFINBA > THETH, Python 2— Fhofior 7= ety &
NZZedbdbh 7,

PyObject *PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. A 7 =27+ op DD T 7 )V MEEZRLE T, 518X T
JV7» NULL 127D %55

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
BA 722 b op DEIRDOT 7 N MEEZRELE T, defaults & Py_None 2> X 7 LTRIFIUI VI
FE A

KU 7-RFX, SystemError ZHAXH, -1 ZIRL ¥,

PyObject *PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. FAIA 72 =7 b op KREI N7 0 —Y v 2R ¥3, NULL 2
cel 7Y 227 DRI NVTT,

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
A7 b oplcZ7u =Yy ZFELET, closure ¥, Py_None L Idcell ¥ 7Y =7 FDXT
VTIRFIIR D FR A

KL 7-FE&, SystemError ZFAEXH, -1 ZIRLE I,

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. BIA 727 b op 7 77— a YR LET, R D EIKEIER]
REZ2EFE D> NULL 1272 D £97

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
BEBA T2t op D7 /7= ayRRELET, annotations [ 3FFE D, Py_None THRIFIUIRD ¥
Ao

KLU 7-FFX, SystemError ZHAEX ¥, -1 ZIRL 3,
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852 1YRXAVARXY Y FATTx U b (Instance Method Objects)

A YRRV ARXY v Rl PyCFunction D1z DZ v X—TH Y. PyCFunction &7 7 AX T =7 MINA
VRETBD0H LV D ATT, ZHIELETD PyMethod_New(func, NULL, class) OFFUH L 2B E#X
N

PyTypeObject PyInstanceMethod_Type
PyTypeObject DA ¥ A XY A& Python DA Y RAX Y ZAXY v FORIERFL EF, Z4Ud Python ©
Turg 23RNSR ER A

int PyInstanceMethod_Check (PyObject *0)
0OMAVARYARXY v RATI 27 b (PyInstanceMethod_Type B TH 2) HBHICEZRLE T, X
A—ZRF NULL I TE EH A, ZOBBUIHICHRINLET,

[

PyObject *PyInstanceMethod_New (PyObject *func)
Return value: New reference. fEEDMENH LAIREX 7P =7 b func 2o 12Hi7ziz A VARV ARX Y v
FATO 27 VRIRLET, func i34 Y ARV AXY v FBRREUOH N 2IHIH I8 TT,

PyObject *PyInstanceMethod_Function(PyObject *im)
Return value: Borrowed reference. 4 Y AX Y AXY v ¥ im WHEEMT SNEBEBA T =27 2R
S

PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. PyInstanceMethod_Function() O~ 27 VBfRT, T5—F =z v %
TWEE A,

8.5.3 XYy RATTxo

XYy REBEA 7Y 27 MCEBEINTOWET, XV Y FIBRHZ22—F—EFRDODIZ ZAZHBIhTWS
DTT, FENTVWRNWAY Y R (FFRA TVl MTHMEEINTXAYy ) FFHAT2 28 TEER A

PyTypeObject PyMethod_Type
Z D PyTypeObject DA Y AR > A% Python DX Y v REIZRELET, ZDA 7T =7 MiE, types.
MethodType ¥ LT Python 7' v 27 LRI TVE T,

int PyMethod_Check (PyObject *0)
0MAXYy FATY 22+ (PyMethod_Type B TH 2 ) HEWXCEZIRLET, X5 A =&KX NULL ITTZ
FHA, ZOBBUIHICHRIILET,

PyObject *PyMethod_New (PyObject * func, PyObject *self)
Return value: New reference. fEEDMUOH LATBELX 7 =2 b func E XY v ROKREEINBZNE AL
ARVR self BB AY Yy RATD 27 PERIRLET B func iE. XV v RBEUEH X
RRCIE U X NS A 7Y 227 b TT, self 1E NULL IZTEEHA,
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PyObject *PyMethod_Function(PyObject *meth)
Return value: Borrowed reference. XY v K meth WCEEIFI SN TWREMA 7Y =27 P ERL E T,

PyObject *PyMethod_GET_FUNCTION ( PyObject *meth)
Return value: Borrowed reference. PyMethod_Function() D7 BIRT, TI7—F = v 72TV ER A,

PyObject *PyMethod_Self (PyObject *meth)
Return value: Borrowed reference. XY v ¥ meth IZBETIT SNz f VAR ARIRLET,

PyObject *PyMethod_GET_SELF ( PyObject *meth)
Return value: Borrowed reference. PyMethod_Self() D7 BT, TI7—F = v 7 E{TVERA,

8.5.4 LILATZ U b+ (cell object)

TR (cell)) AT 2 ME BEODRa-T oS RSN EREF 2 FET 2701 E T, LLIIEE
BizOoWTER S, B4DEZERLET; COMEEBMIZBRE Yy 7 7L —LI2BT 20— A NVERITE,
FDRRy 7 7L —LOHMUTRICHEZSHLTWEELICHTBBHAAD £, AL TREINEICT 2
2T, A TY 27 FBRONRDDITEAADEIMEDNE S, ZOLLFTY 27 b2l HESHR
(dereference) (&, 41 ¥ X7V R Lo THERENI NS FA—-—FHNTHR-FENTVWEIHERDHDET; LI
ATV M7 7 ALLBRIC, BEIMICHESREEZD $8 A, EEMAOKRRTIE, LA 7Y =7 ME
IS T2 720 3T

type PyCellObject
AATY 2 Mifibis C EIRTT,

PyTypeObject PyCell_Type
EAFATI 7 MG T AL TS 27 M T,

int PyCell_Check(ob)
ob BN FA T2 FOBHICERELET; ob 13 NULL THoTIERD FRA, ZOBEBIIEICERIIL
£79,

PyObject *PyCell_New (PyObject *ob)
Return value: New reference. fH ob D Ao 72¥ilzot A 7Y =7 b EER L TRLET, 5180% NULL
WKLTHDPEVERA,

PyObject *PyCell_Get (PyObject *cell)
Return value: New reference. cell DINEZRLET,

PyObject *PyCell_GET (PyObject *cell)
Return value: Borrowed reference. cell DINEZIR L E 523, cell H3IE NULL 220t F 7P =27 M TH
ZEIPIEF v LERA,

int PyCell_Set (PyObject *cell, PyObject *value)
YAATI 2 b cell DNEZ value \RELE T, ZOBBIIBED L DETONEIINT 25z
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fE L £, value X NULL T3 FWVWER A, cell 1ZJE NULL TRIFNUEIHRD XA cell BEALF T
VP P TRWES, -1 ZRLET, T4 0 2RLET,

void PyCell_SET(PyObject *cell, PyObject *value)
AT 2T b cell DIEZ value ITRREL ET, ZHA T Y MW T 2EHIZRL ., KREDDDF = v
73 MBITOER AL cell 13IE NULL TRITFIUIR ST, 2okt 7Y =2 P TRITFNEZRD 28 A

8.5.6 A—FATDxUk

a— k472 b (Code objects) i& CPython EEDKL NVLFHMED TS, &4 7Y =7 MIBEBUHRE
ENTOVRWETAREa — FOREZRBAL TV,

type PyCodeObject
A—FATY 27 VKRBT EDIHAPEINS CHER, OO T 4 — NIRRT HEE NG
35,

PyTypeObject PyCode_Type
ZAUZ Python @ code B%RIIT 5 PyTypelObject DA VARV A TT,

int PyCode_Check (PyObject *co)
co M code 7P 7 FOBHREZRLET, ZOBBIIEIKINIL £,

int PyCode_GetNumFree (PyCodeObject *co)
co NDHMHZH (free variables) DFEIRE L 3,

PyCodeObject *PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, Py-
Object *code, PyObject *consts, PyObject *names, PyObject *varnames,
PyObject *freevars, PyObject *cellvars, PyObject *filename, PyObject

*name, int firstlineno, PyObject *Inotab)
Return value: New reference. iL\Wa—RA 727 b RIRLET, 7L — Lo 2ERNT 27DITK I —

DA—FA TV =7 b BPRBEREEE., KD DIT PyCode_NewEmpty () ZRHA L TLZ&E WV, NS ba—
FIIHBICEH I N B 72D, PyCode_New() ZEHEMNOIH T ¥, Python OFFfliN—Y a3 YITKFELTL E
S5ZeMHhET,

PyCodeObject *PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,
int mlocals, int stacksize, int flags, PyObject *code,
PyObject *consts, PyObject *names, PyObject *var-
names, PyObject *freevars, PyObject *cellvars, PyOb-
ject *filename, PyObject *name, int firstlineno, PyOb-

ject *Inotab)
Return value: New reference. PyCode_New () W2l TWE 5, fLEHEHG D 72HD "posonlyargcount”

DHEMENTVE T,

N—a v 3.8 TEM.
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PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. 1L WD a— R4 7P =27 e, faEEINLT 7 4 v, B4, HEh
THRBTERLE T, BEN/a—FF 72227 ML TD exec() ¥ eval() WFFFENTVEEA,

int PyCode_Addr2Line ( PyCodeObject *co, int byte_ offset)
Return the line number of the instruction that occurs on or before byte_offset and ends after it. If

you just need the line number of a frame, use PyFrame_GetLineNumber () instead.

For efficiently iterating over the line numbers in a code object, use the API described in PEP 626.

8.6 MDA T Uk

8.6.1 J7AILATIxU

ZNHD API i, Python 2 DAAAD 7 7 A NA TP =227 +D CAPI ZREBLI 2L — 52372000
TF, zhbld, B C 54 77V THHE— P IR TWE Ay 7 7% [/O (FILEX) 283 7= icfibh 3,
Python 3 Tl&, 77 AV E A MY —AEH LW io BV 2 — LR #HIN. Z2I12 0S8 DIEL NNy 7 7
=X 1/0 DLW OPDEPEREINTVET, FTHHINATVWLEEL. Zh s L APT OfFEFZ C
TwRX=ThHH, A VXV RXRTOAFMNHEL T —@BHZANTVWET; $—F =7 4 —Da—Fidbbhic
io ® API %2ffi5 Z e RN E 3,

PyObject *PyFile_FromFd(int fd, const char *name, const char *mode, int buffering, const char

*encoding, const char *errors, const char *newline, int closefd)
Return value: New reference. Part of the Stable ABIL BHZEHDPNTWE 774V fd D7 7 A VT 4 R

7)) F RIS Python D7 7 ANFTY =227 bRERLE T, 518 name . encoding . errors . newline
W, 774V FOfEE LT NULL 2MEZ FF, buffering 121 -1 ZHHELTT 7 AV FOfEEFES Z &
BTEET, name FEHEINZ2DTT, BAFABEDT-DIKINTVET, KT 5L NULL 2R L
F3, & D EFENRSIBOMBEIIZ., i0.open) BIBD KX 2 XY 2SR LTI ZE W,

E%: Python A MY —ARBHEDONY 77 ) Y IEEFDORD. 77 A NELBFD OS LRLDAN Y
7y VAT . HAREE (FHERT—XIE) R s FRILET,

N— a v 3.2 TEH: name BIHEDOHER,

int PyObject_AsFileDescriptor (PyObject *p)
Part of the Stable ABL. p IZB#EDFBbNE 77 ANT 4 A2V T R% int E L TGRLES, 77V =
7 MBS, ZOMEERLE T, BETLRWEEG, A 7222 M2 fileno() XY v FAHIUIITL
HLET; 20XV y FOIBDEEZ, 774Vt TOMHEE L TOREINZEHTRINERD THA, KK
THEHINERELT -1 ZIRLET,

PyObject *PyFile_GetLine (PyObject *p, int n)
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Return value: New reference. Part of the Stable ABI. p.readline([n]) ¥[RUT. ZOBEEIIA T
Vb p DFTEHRAHLET, pl &7 7 AL TP 27 F 2, readline() XV v REROM[ S 1D
AT 27 P TREVELEA, n B0 DHFE. ITORZICHEMRR CIEMEI 1 TR2FHAELE T, n A0
EDREFUI n A PUEDTF—RFFEAHLEEA; o> T, TO—HREIWEESNLLENHD %
T, EHHLDHEAETH, GiAHLETCIIT 7 4 VORKERIEE L 7258113275 % BLE T, n b0
Ibh/hEFhuE, RESCEDLST 11720% SiaHLE T 317 7 4 VOREICERE L 55121
EOFError ZiAH L X5,

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
io.open_code() DEH DA WE FHEZ LT, ZONRFA—X -2 EINTNY FITELET,

NV B Z1% PyObject *(x)PyObject *path, void *userData ZUDBIET. path I& PyUnicodeObject
TH2ZePRIESNTVET,

userData RA > RX7 v ZEBIZEINE T, 7y 7R V24 205U IAZ0d LAk
WDT, TDORA VXIZERE Python DIREEZSRIRNETREHD THA,

D7y 7BEA YR - PHREDN S ZE ZBERLTWA 2, Y 2 — 7 frozen BEY 2 — LT
H %D sys.modules IZHBZFMARIREREY 2 — AL TH B B> TWAREEERVTIE. 7 v 7B
DETHFICHLWVES 2 — L% A VR— M T 2DIEEITTL I W,

Wo e A7y ZBENRESIN S, BIFRCEESIZDTES, BOLD PyFile_ SetUpenCodeHook()
DEFHUIFKBMLUES, ZOBBBRR LI 2id 4 V&=V 2BPtahTnGE, -1 2K
LThstzty FLET,

ZOBEBUL Py_Initialize() X DENCIEUOH L THEELTT,
SR L T BE&E A N b setopencodehook ®EH L 3,
N—a v 3.8 TEM.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
Part of the Stable ABL. 7Y 227 bk obj 27 7 ANATI 27 b p CEEIAAE T, flags Y R— b T
%77 270% Py_PRINT RAW 72 TT; 2OV IV Z2IEET 2. #7327 MZ repr() Tid#< str()
PEALLHEREZ 7 7 ANVCEZHLUEST, BILGEEIE 0 2R L. KT 2 -1 2R CEYIR
Bt ety FLET,

int PyFile_WriteString(const char *s, PyObject *p)
Part of the Stable ABL. X5 s 27 7 ANA TPz b+ plCEEHLET, WILZHBEITE 0 &R
L. K§ 2 -1 2RLCHEYZEIANZEY PLET,
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8.6.2 EXa—ILAT2x ¥ bk (module object)

PyTypeObject PyModule_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ AR ¥ R Python DEY 2 =4 7Y Ml%
KHLET, 20X 7Y =7 ME Python 7027 AIZid types.ModuleType ¥ L TABENTVET,

int PyModule_Check (PyObject *p)
PPEY 2= NI TI 2T IPET 2= NA T2 VDY TRA T THSHE ZICEZRELET, ZORE
BHIZERIIL £5,

int PyModule_CheckExact (PyObject *p)
pWEI 2—NATT 2 VT, D PyModule_Type DY 7T XA T TRVWE ZICERIRLET, Z OB
FEICHRII L %55,

PyObject *PyModule_NewObject (PyObject *name)

Return value: New reference. Part of the Stable ABI since version 3.7. __name__ JEHIZ name 238%
EEINTHLVWEY 2 F TV P 2RLET, Y a2—/D __name__, __doc__, __package__,
__loader__ JEMICEA A > TWET (__name__ BISHIAET None TT); __file__ BHEIEEZANZ D
FIEOH LMo BEET T,

N— 3 v 3.3 TEM.

N—Yar 3.4 TEH: __package__ £ __loader__ I None ICHKEINFE T,

PyObject *PyModule_New(const char *name)
Return value: New reference. Part of the Stable ABIL. PyModule_NewObject () IZlTWE 325, name
& Unicode # 7Y =27 pTIE% L UTF-8 Ty a— FENLFHITT,

PyObject *PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. Part of the Stable ABL. module D%RIZEM % RT3 HFEL TV =
JIEBBRLET; 2DOA TV ME, EV2—A TP D __dict__ BHERUTDDTT, module

MWES2a—NF TP b (BLLBEY 2—VF TV 27 bDYTEAT) TROWEEIL, SystemError
DA E A NULL 2SR E N E T

PLREY 2 — LTl BV 2—10D __dict__ ZEHEREIET 2 XD D, PyModule_* B XU PyObject_x*
BIRCE S AR XN 3,

PyObject *PyModule_GetNameObject (PyObject *module)
Return value: New reference. Part of the Stable ABI since version 3.7. module ® __name__ DfH%
BLET, Y 2— A0 ZOREEZREL TORWEERXFIRITRWEA, SystemError ZiX M LT
NULL 2B L £,

N— ar 3.3 TEM.

const char *PyModule_GetName (PyObject *module)
Part of the Stable ABI. PyModule_GetNameObject () IZITWEFTH, 'utf-8' T ¥ a— RI N
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name &L ¥,

void *PyModule_GetState (PyObject *module)
Part of the Stable ABL. €Y 2 =D Vstate”(EY a2 —VEER L2 X A I VI THREINEZAEY T
0y ZANDKRA ¥ E—) 2 IRFAUX NULL 2R L £ 3§, PyModuleDef.m_size ZBHLTLZE W,

PyModuleDef *PyModule_GetDef (PyObject *module)
Part of the Stable ABL. €3 2 —/VHBELNBITE I o7z PyModuleDef MERNDKRA VX EIRLET,
EV 2P ERICL > TELR TR 5 25E1E NULL 2R L £3,

PyObject *PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. Part of the Stable ABI. module ® __file__ B % d 12 module 73
O—REINZDLDI7 7 A NVEERLET, L7 7 A VAPERSINTOVRWVE A, Unicode XFFT
372 WIS, SystemError # A X T NULL 2R L 3, 2L OHEE Unicode 7Y =7 FAD
ZIERLET,

N—a v 3.2 Tl

const char *PyModule_GetFilename ( PyObject *module)
Part of the Stable ABI. PyModule_GetFilenameObject () EITWE A, "utf-8' TZra— FE N/
77 ANBEIRLET,

N—=Y a v 3.2 TIHELE: PyModule_GetFilename() I LY A= R TERWVT 7 £ LA LTI
UnicodeEncodeError Z# M L ¥ 3, THDHRD DIZ PyModule_GetFilenameObject () % L T <
72E W,

C ®EZa—ILOWIEAL

WHE, EYa— VA TVl MIRREY 2 — (FIIHERE 2 =2 A R— P LTWBHEAES L 75 V) i3
HIAENTEY 2 — )V (PyImport_AppendInittab () %o THHULBEIBDBME A TVWEEY 2 —) 26 1F
LNFT, FHICOWTIX building F721% extending-with-embedding 2 R T 72X W,

WIEALREEE, EY 2 —VERDA Y AKX Y X% PyModule_Create() WL THREN > ZEY 22— I T
Pz MERLTHEVTIT L, b L XEREERZOOD TR LEBUIHHL” 2ERLTHHEOER A,

type PyModuleDef
Part of the Stable ABI (including all members). €Y 2 —VEBREEREFES 2 — VATV 27 b 2E
T % DITHEL T RTORIMERIF L £, BHIE. TAZNDEY 2 — LT L IZFHINICItE N2
DRIDERH 1 DEIFHELE T,

PyModuleDef Base m_base
T DX N—FHIZ PyModuleDef HEAD_INIT CHIHALL TL 72X W,

const char *m_name

HLWEY 2 — LD,
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const char *m_doc
EY 2 =D docstring, 72T docstring 1& PyDoc_STRVAR % FIFH L TEBINE T,

Py ssize 1 m_size
EY 2 —LOIRBEIE, §i72 71— LR FEIRTlE 72 { PyModule_GetState() THUSTEZEY 2 —

NZEDRAEVHEBICRFEIN TV ZeAH D ET, X o TEY 2 —VI3ERDY 7 - £ v &
TV R—TRBIMERET,

DX EYVHEBUE m_size THOWTEY 2 — UMERIRICHERS N, TP 22—V A TP =7 M IE
ENB L EFIZ, m_free B DI ZNNIINETHRNENE T,

m_size 1T -1 ZHRET DL, ZOEY a—NF 70— "L RERFEOEDIIY T - 4 &2 —FY
A—HR—PFLTVEREVEWVWS ZXIZRED T,

m_size ZIFADHEIHRET S L., TV 2 —VIIFEIALTE, ZORED-DITHEL 12 581D X
FVBRZPIHEETEZ2 VWS 22D ET, IEFAD n_size FZEEUHHLTHEICRD 5,

S PEP 3121 #2018,

PyMethodDef *m_methods
PyMethodDef TERINE, TY 2 — VL VEBODT — T AADERAL ¥ & —, BEDTFELRWY
Bl NULL Z2fRET 5 &3] HE,

PyModuleDef _Slot *m_slots
ZBREGLD/I-dD R v v MERODOESIT, {0, NULL} EZE2HKIHE R0 5, —BREIMLZ
5 ¥ &EiE. m_slots 1 NULL TR IFNUIRD THA,

N—=ay 35 TEE: N—Yary 35 XDElE. TOX U NEEIZ NULL KREZNTWT, RDD

DY LTERINTVWE L

inquiry m_reload

traverseproc m_traverse

GCEEADEY 2 — VA TY =7 FeERT 2BIINUCH S 2 EERE, BHERWGEE NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.

N— a ¥ 3.9 TZH: No longer called before the module state is allocated.

inquiry m_clear

GCHIDEY2a—NATV =l b2V 7 —F 5RO H SIS 7V 7 —B%, BELRVWEEIR,
NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
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case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.

Like PyTypeObject.tp_clear, this function is not always called before a module is deallocated.
For example, when reference counting is enough to determine that an object is no longer used,

the cyclic garbage collector is not involved and m_free is called directly.
N— a ¥ 3.9 TZEH: No longer called before the module state is allocated.

freefunc m_free

CCHRZIDEI2a— VATl N RERT 2L MO SN2 B, PERWEEIZ NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.

N— a ¥ 3.9 TZH: No longer called before the module state is allocated.

—ERREANHATL

EY 2 — VOPILBEBDPEREEY 2a— A3 7027 VAR L TRTHELH D £T, ZHud” —EBEwHL”
CER, XD 2D0DEY 2 —VERKBEBOEE L0 1 DBV T:

PyObject *PyModule_Create (PyModuleDef *def)
Return value: New reference. def TOEFRICHE > THLWEY 2a— ATV b E2ERLET, Zh
¥ PyModule_Create2() @ module_api_version | PYTHON_API_VERSION ZE L7 XD X 5I2iR
2HNET,

PyObject *PyModule_Create2(PyModuleDef *def, int module__api_version)
Return value: New reference. Part of the Stable ABI. API NX—3 3 % module__api_version & LT
def TOEBRBIME>THLWES 2 — NI 7Tz P 2ERLET, b LIEESINAA—Ta VBETLT
WA Y ER=TYR—DN=Y a » e B2 55513, RuntimeWarning ZHAEIH X7,

AR B AYOHE. ZOBETIER L PyModule_Create() ZFIAT A2RNETT, ZOBEEZ. 20D
BB R L TV 2 I THH LT EX W,

BV 2a—NF TV =7 FBWEUCEED IR S B HIIT, 72T WIE PyModule_AddObjectRef () 72 ¥ DR %
FoTEIY2a—NATI 27 MIRAUANEFIEIEE T,
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ZERPEVIRATE

TRRZEEERT 285 120D 7d, 7 ZEFEIIIL” 22K 2 KT, ZONETHESNZINREY 2 —
E, &b Python B2 2 — UWTIAWIRZ VR LET: FILLIIE, €Y a2 -1 A7 2027 VRERT 5 &/
BB Y XU\ FBI TS RITBRE CHEXNET, CORANEZZSZAD _new () XV vy F¥ __init__ ()
Ay FIZUTWED,

—BRETHMETAR I N EY 2 — L e EN, ZRETIECTEREINLZEY 2 — VT Y IV TEHD %
B A: sys.modules DTV b —=DHIREINEY 2 —VPEA VK- EINLHBE FILLVEY 21T TPy
FORERZIN, HOVEY 22— Python €Y 2 — L e [A L K KHEDOHAR=—yYaL 7y a Yy TUBERS 2
LI DET, 774N TR FUEBRPOMELNIERDES 2 —NVIIMVTHEIRETT: HEIA VARV
ZWMAT2EFEIZIRNDA VAR RTHELET A, 20U, (BIZX PyModule_GetState () %o THUFT
%X2) ZTORER, (EY2—D __dict__ % PyType_FromSpec() THERENIMEALADI T XD X S572) €
Va— VBT 2bDIE, FEDEY 2 — ATV 27 MVFEDDBDTHZIREL WS I TT,

LRI 2o TEREINEZRETOEY 2 NVE T AV ETUE— YR +FT23Z B ROLNFE
T, BEROES 2= M LTWAEZ 2 RETEZDITE. 20V TWEZOHE— 25323 THSTT,

LB 2 ER T 2 72012, FIHLRIE (PyInit. modulename) 1% TR m_slots #FfD PyModuleDef
FRLET, ThEIRTHNC, PyModuleDef £ > A X ¥ ZIZRDETHHAL Iz TIWIT EHA:

PyObject *PyModuleDef_Init(PyModuleDef *def)
Return value: Borrowed reference. Part of the Stable ABI since version 8.5. €Y a2 —IVEENH L S

BAY Y MEIELLERET 2, WYXz Python #7922 v TH B Z At L £ 5,
PyObject* IC¥ ¥ A M &Nz def ZIBL ETF, =7 —0FAE LG NULL ZiIR L £3,
N— g ¥ 3.5 TEM.

EY 2 —VEED m_slots X >\ PyModuleDef_Slot HHERDEAZ X T LI D TXA:

type PyModuleDef_Slot

int slot

Zuy b ID T, IR CHAE ATV 3 FI AR (Eh 53N £ 3,

void *value
20y FOMET, BEHiZZey b ID ITRELET,

N— g ¥ 3.5 TEM.
m__slots BEEFNZ ID 0 DX\ vy b THEXATWRITIUIRD TR A.
FMHEEER A2y FOBIILITR T

Py_mod_create
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EDa2— VATl VEBEERT E7DICMEINIEBEEELE T, 20Xy MO value KA >
ZIRDY T3 F v R OBEHE L T0RTUIWITERA:

PyObject *create_module(PyObject *spec, PyModuleDef *def)

PEP 451 TEHR SN 7z ModuleSpec 4 Y AR Y AL, Y a— VEREZITIMAEHKTT, ZHUIHL
WEY 2= VA T2 PRI T —%RELTNILL ZIRINETT,

ZOBEIIR/NBICED TBLRETT, FITEED Python a— FEFUFHEIRETERL, BALE
Ja—EALVR=PLEI T B EEBEL—-TICEZTL & 5,

B D Py_mod_create ARy %2 1 DDEY 2 — VERICRELRZWVABLNTT,

Py_mod_create DFEINTWARWEEIE, 4 ¥ KR— MEMIE PyModule_ New() Zffio GAFEDEY 22—
NATI 27 VeERLET, Y 2 —VOZRNIERTIZZ K spec 22 HBUF I, 2T & » THLR
EV 2 APHHNICEY 2 —VEECB T2 MEZHETELD, SRV vy 27V 7 2@BLTH—DE
Va2 VEREEZHELOOHIOARITA Y R—-FTELDLET,

BENBZ AT =7 MY PyModule_Type DA VARV ATHIVEZDH D EXA, 1 ¥ F— Mz
TE2EMORELBHENTEZRIIE. YARTTHMZ T, Lo L. PyModuleDef A5 NULL T\
m_traverse, m_clear, m_free . L IZ¥ B THR WV m_size . H L <1 Py_mod_create DIHtD R 1 v
k2O A1X. PyModule_Type £ Y AR Y ADADREINETL & 9,

Py_mod_exec

EVa—% RTTD L 2N ERELE T, ZHE Python TV 2 — 1 Da— FEETTS
DYFETT: ZOBBEEVWTWEIZ IR EREEY 2 -1 LET, OB 71 F v 3R
T3

int exec_module ( PyObject *module)

BHD Py_mod_exec A1 v FDFEZINTWIGEIX. m_slots EEANCHNZEICAUE I ATV E £,

ZEREIHHEIZOWT I DL IE PEP 489 2R T X W,

BEKEES 2 — LIERBIEK

DUNoBEuE. ZBRETHL S & 2ICE AT ENE T, FIZIEEY 2 -1 ATV =7 b ZEINCAERT
e, I OMBUREREF X £ 3, PyModule_FromDefAndSpec 3 & Uf PyModule_ExecDef D5 5 b,
PEONH L 72 ICIEE Y 2 — AT TuRITIUER D 28 A,

PyObject *PyModule_FromDefAndSpec ( PyModuleDef *def, PyObject *spec)

Return value: New reference. Create a new module object, given the definition in def and the
ModuleSpec spec. This behaves like PyModule_FromDefAndSpec2() with module__api_version set to
PYTHON_API_VERSION.

N— ar 3.5 TEM.
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PyObject *PyModule_FromDefAndSpec2(PyModuleDef *def, PyObject *spec, int module_api_ver-

ston)
Return value: New reference. Part of the Stable ABI since version 3.7. Create a new module object,
given the definition in def and the ModuleSpec spec, assuming the APT version module__api_version.

If that version does not match the version of the running interpreter, a RuntimeWarning is emitted.

AR: ZrAYODEAE. ZOBETIER L PyModule_FromDefAndSpec() ZFHT2NETT, ZDMH
B, ZOBEBOPEERZHBEL TV e ZITRIAMALTIEZE W,

N—Ya ¥ 3.5 TEM.

int PyModule_ExecDef ( PyObject *module, PyModuleDef *def)
Part of the Stable ABI since version 3.7. def THZBLNIEEDFEITAR Y I (Py_mod_ezec) & FAT
LES,

N—a v 3.5 TE.

int PyModule_SetDocString (PyObject *module, const char *docstring)
Part of the Stable ABI since version 3.7. module ® docstring % docstring IZEE L 3, Z DAL,
PyModuleDef 75 PyModule_Create % L < % PyModule_FromDefAndSpec #ffio CTEY 2 —/L 24K
5 XICHBNCEOHEINE T,

N— a v 3.5 TEM.

int PyModule_AddFunctions (PyObject *module, PyMethodDef * functions)
Part of the Stable ABI since version 3.7. #&4fi23 NULL 1272 o T\ 3 functions BCHNC H % BE% module
WBMU £3, PyMethodDef RHERDH 4 D> b VIZDWTIE PyMethodDef OFHHZE SR L TL /2
TV (EY 2 - VOARIZEMPEEINTOUARVDT, C TEEINLEY 2 —L LUV 7 B 1320
TVWEY2—L% 1 DHDFIEE L TRZIFHD, Python 72 7 ADA Y ARV RAXY v RIZUFIZL %
T)o Z OB, PyModuleDef 55 PyModule_Create % L < & PyModule_FromDefAndSpec % fifio T
BV 2 VEERT S ZITHBITOE I E T,

N— ar 3.5 TEM.
HR— FREE
EY 2 —LVOYIILER (—BEVEHEZ S 5E) . HE2WVIFEY 2 —ADETAR Yy b SRS XN 2B

(ZEFEVIALZ S 5E) EROBEEEMES &, Y 2 —L 0 state DAL EfBICTE 5

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)
Part of the Stable ABI since version 3.10. module {2472 =2 % name £ L TGEMLE S, ZDH
BIFXEY 2 =V OFIHHLEE D & R H X L 2 EFIBEE TS,
B$5E 0%ZRL, 57—k eHHMEEBLT -1 ZRLET,
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value % NULL D& NULL 23R L E3, ZOHEIEK, AW eEH L TRCH I RTIUER D £8 A,

15 151

static int
add_spam(PyObject *module, int value)

{
PyObject *obj = PyLong_FromLong(value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;
3

ZOFNE. BHRANC obj A3 NULL TH 2 Z e RHERETICEL D TEET:

static int

add_spam(PyObject *module, int value)

{
PyObject *obj = PyLong_FromLong(value) ;
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (obj) ;

return res;

ZDEEIE. obj 3 NULL THH 5 %728, Py_DECREF() Of{ DIZ Py_XDECREF() ZM-UHTHEDDH
B ITHERLTLZEW,

N— a ¥ 3.10 TEN.

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

Part of the Stable ABI. Similar to PyModule_AddObjectRef (), but steals a reference to wvalue on

success (if it returns 0).

The new PyModule_AddObjectRef () function is recommended, since it is easy to introduce reference

leaks by misusing the PyModule_AddObject () function.

7AFR: Unlike other functions that steal references, PyModule_AddObject () only releases the reference

to value on success.

This means that its return value must be checked, and calling code must Py_DECREF () value manually

on error.

EEERIE
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static int
add_spam(PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value) ;
if (obj == NULL) {
return -1;
}
if (PyModule_AddObject(module, "spam", obj) < 0) {
Py_DECREF (obj) ;
return -1;
}
// PyModule_AddObject() stole a reference to obj:
// Py_DECREF(obj) is not needed here
return O;
}

ZOFNZ. BHRINC obj 23 NULL TH 2 Z L RHERETICEL D TEE T

static int
add_spam(PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value);
if (PyModule_AddObject(module, "spam", obj) < 0) {
Py_XDECREF (obj) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py_DECREF(obj) is mot needed here
return 0O;
}

ZD¥EIE. obj Y NULL THH 5 %728, Py_DECREF() Of{ DIZ Py_XDECREF() ZM-UHTHEDDH
52 EWHERLTEEI W,

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
Part of the Stable ABI. module IZB3UER% name £ L TEMULE T, ZOFEEBAFIZEY 2 —-10¥W)
LB SRS TVE T, T7—DL I -1 2, WAL ZIE 0 ZIRL £ T,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
Part of the Stable ABL. module \ZXFHEH % name £ LTEMLET, ZOFEFBEEIZEY 2—10
VIHLEEE D SR SN TV E T, XFF value 1% NULL I CwRiFhiEkzh gHA, =75—-D8
TWE -1 2 AL FZ 0 ZIELE T,

int PyModule_AddIntMacro (PyObject *module, macro)
module 12 int EHEEML £ 3, #ATEEIE macro 2 6B XHF T, H 2 &
PyModule_AddIntMacro(module, AF_INET) & 3 % &, AF INET 2 W5 &Hi®D int B EH %
AF _INET DfET module IZBML FF, =57 —KZid -1 &, MIARHICTIE 0 ZRL £ T,
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int PyModule_AddStringMacro (PyObject *module, macro)

NFEHIEEZ module WZBIML E3,

int PyModule_AddType (PyObject *module, PyTypeObject *type)

Part of the Stable ABI since version 3.10. B4 7Y = 7 b % module \ZBMLEF, BA 7Y =7 M
ANEBT PyType Ready() ZMUHLTI7 74 F 574 XENET, BA TV =7 DKHENE. tp_name D
Py P OROBEDOERI2OMONE T, L7 - -1 &2, BRI 0 ZIRL %5,

N—3 g v 3.9 TEM.

ESa—-IILiEER

—ERBERIHILIE. BEDA YR TV ZRDaAYTHF AN LOIFERES VAN DEY 2 —ABERLE T, 2
FoT, BB EY 2 —LVEBNDSRBRIEITITE D a— VATV 27 bDEUGTEE T,

LI 25 E —DERP OEBDET 2 — UIMERTZ 2DT. 25 DRI Z BB L2 H 5
TERINEES 2 —NMIZIZHEZFE A

PyObject *PyState_FindModule ( PyModuleDef *def)

Return value: Borrowed reference. Part of the Stable ABL. BITED A ¥ X7 ) XD def »oIEHNTZE
Ja— AT ERLET, TDXY v FOHHESM L LT, Hid > T PyState_AddModule() T
AYRTYRD state [CEY 2a—NAT7P 27 bREAELTES ZEZERLET, ST 2EY a—F
7Yz 7 FHERMADSRV. B LUIEHEINIA X TV XD state 1THAE S L TWRWEEIE, NULL ZiR
LES,

int PyState_AddModule (PyObject *module, PyModuleDef *def)

Part of the Stable ABI since version 3.5. FBICHEENLET 2N F TV =27 b2, A VR TV XD
state ICHIEL £, ZOMEEMS Z & T PyState_FindModule() MBHEV 2a—LF 727 N7 2
TATEZLSITRDET,

—BRFETI L2 o TIERE N EY 2 —MITDAETT,

Python calls PyState_AddModule automatically after importing a module, so it is unnecessary (but
harmless) to call it from module initialization code. An explicit call is needed only if the module’s own
init code subsequently calls PyState_FindModule. The function is mainly intended for implementing
alternative import mechanisms (either by calling it directly, or by referring to its implementation for

details of the required state updates).
PR LANE GIL 2815 Ll b $8A,
L7286 0%, KBLRES -1 ZiBL %3,

N— ar 3.3 TEM.

int PyState_RemoveModule ( PyModuleDef *def)

Part of the Stable ABI since version 3.3. def DOAEONTzEI 2a—N A T2 v 24 VRS X

218

FE8E BRATZ U I (concrete object) LY



The Python/C API, YUJ—2X 3.10.19

state 22HHIBRL £ 5, LS 0 &2, KRBLES -1 ZIRLET,
IO LENG GIL 215 L2 hudz b 8 A,

N—ar 3.3 TEM.

8.6.3 1T7L—2AT2x ¥k (iterator object)

Python TR _EEIA T L — 247V 27 b 2REHELTVWET, —2HE Y- Y XA 71 —XT,
__getitem__ () XYV v REYR-FTZ3TEDOS—r Y 22WOPVET, ZOoHEFFUOHLAJRELS 7Y =
7 bt F A HE (sentinel value) ZIW, O —F Y ANDBERZ L IKMUH LAJREL 7 =27 M 2EUH L
T, By FROVEMNRI N & FICKBNEEZKT LET,

PyTypeObject PySeqlter_Type
Part of the Stable ABI. PySeqIter New() %, fAHAAZS —F ¥ ZHNZH LT 1 51HIE A DA AIA B
Biter(O) ZMPUIHH L ZIGRENDE, ATV —EF 7927 ORI TV 27+ TF,

int PySeqIter_Check(op)
op DBIH PySeqlter_Type HOBGEIWCEZ IR L £3, ZOBAEIIEICHKIILET,

PyObject *PySeqIlter_New(PyObject *seq)
Return value: New reference. Part of the Stable ABI. —f&fR> —7 Y24 7T =27 b seq 2> A4
TL—RZIRLET, RIFUHIZ, & —F Y ADRFHERIEOBIC IndexError ZIR L7z ZITHK T L
9,

PyTypeObject PyCallIter_Type
Part of the Stable ABL. PyCallIter_New() %, fHAAABE iter() @ 2 5IEIEADEKETA 71— %
AT POWATY =7 P TT,

int PyCallIter_Check(op)
op DTIH PyCalllter Type MOGHICHZRLET, ZOBEKITEICHIIL £3,

PyObject *PyCallIter_New(PyObject *callable, PyObject *sentinel)
Return value: New reference. Part of the Stable ABL #7274 7L — X %RLET, BRAID T XX
callable 3587 UCH-UAHE 5 Python OFFN LATREA 79 = 7 FIRBIRATH DL FEWVWERA; callable
W, PO XN - KICRORKIFAEN R A 7Y = 7 bR RERITUIR D F8 A, EREhif 7L —%
&, callable B sentinel \ZFE L WEZ RS & RIBUHEZE T LE T,
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8.6.4 TRUVTAAT T I (descriptor object)

" FAZ Y TR (descriptor)” E, HBF T2 POV OrDFHICOVWTHALIEATI Y M TT, TR
IVTRFITI 2l MIMAT Y =27 POREENICHD 7,

PyTypeObject PyProperty_Type
Part of the Stable ABL #HAAAT A7V FRBORF 7S = 7 FTE,

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
Return value: New reference. Part of the Stable ABI.

PyObject *PyDescr_NewMember ( Py TypeObject *type, struct PyMemberDef *meth)
Return value: New reference. Part of the Stable ABI.

PyObject *PyDescr_NewMethod ( Py TypeObject *type, struct PyMethodDef *meth)
Return value: New reference. Part of the Stable ABI.

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)

Return value: New reference.

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
Return value: New reference. Part of the Stable ABI.

int PyDescr_IsData(PyObject *descr)
TRIVTRITI =22 b descr BT —ZBUDT A7) FROGEZIEL iz, XYy FFRZY
TROBEIIE 0 BIBLET, deser BT A2V FRATI 27 bTRIFIERDERA, TF7—F v
73 TVWER A,

PyObject *PyWrapper_New (PyObject*, PyObject™)
Return value: New reference. Part of the Stable ABI.

8.6.5 XA XATZ TV k (slice object)

PyTypeObject PySlice_Type
Part of the Stable ABL. R4 XA 7227 VOB A T 27 v TF, ZHlE, Python L A ¥IicBIT3
slice ERILA TS =2 FTT,

int PySlice_Check(PyObject *ob)
0b WATZARLT T 27 bDFEWCEZIRLET; ob I NULL THoTIERD VA, Z OBEBIIEITK
WLEd,

PyObject *PySlice_New(PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. Part of the Stable ABIL. $8E L7l SH =R ASA A F TV =27 b #IR
LET, 8T XX start, stop, BE U step ZIATARAF T 27 VBT 2READELEE LTHWSNE
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T, INHDOEIFWVITND NULL IZTE, XS T 2MEHICIE None BMEDONFE T, #il-ieA 7 27 v &7
r—a Yy TERVWEEIE NULL 2RLET,

int PySlice_GetIndices(PyObject *slice, Py_ssize 1 length, Py _ssize_t *start, Py_ssize_t *stop,

Py_ssize_t *step)
Part of the Stable ABI. X5 A4 XA 7Y =2 b slice \[28BIF 5 start, stop, BE U step DA > 77 Rl %

MBELET, TOLES—F Y RADEZ % length LIRELET, length KD DBRERA VT I RAIRD L
Ia_tbf?&h\ij_o

DL ZW2iE 0 %2, =7 -0 X3t ety bEFIC -1 BRLET (2L, BEA VT 7 ADWN
T —D22% None TRIHRL, DOBPICEMTERD > IBERREET, ZOHBA, -1 ZRLTHN
zty FLET),

B2, DRZEZOBEBEHENTZLBWTL & D,

N—Yar 3.2 TEHE: AN, slice 513 DFIE PySlicelbject* T L7,

int PySlice_GetIndicesEx(PyObject *slice, Py_ssize_t length, Py_ ssize_t *start, Py_ ssize_t *stop,

Py ssize_t *step, Py _ssize_t *slicelength)
Part of the Stable ABI. PySlice_GetIndices () DEFZAE TS, slice 1B 5. start, stop BE U

step DA VT AMEERIEZ LET, O—F Y ADEX%® length . A7 4 ADEX% slicelength \ZFHH
LET, BRANDA VTFI7RZBEDRATARE—B LEAETZ Yy TE3NET,

BorZ=2idor, T5—0rEl3FNEEY PLT -1 ZIRLET,

AMR: This function is considered not safe for resizable sequences. Its invocation should be replaced

by a combination of PySlice_Unpack() and PySlice_AdjustIndices () where

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {

// return error

is replaced by

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error
}
slicelength = PySlice_AdjustIndices(length, &start, &stop, step);

N—ay 3.2 TEHE: ANX. slice 513 DEIE PySlicelbject* T L7,

N—Y a3 ¥ 3.6.1 TEHE: If Py_LIMITED_API is not set or set to the value between 0x03050400 and
0x03060000 (not including) or 0x03060100 or higher PySlice_GetIndicesEx() is implemented as a
macro using PySlice_Unpack() and PySlice_AdjustIndices(). Arguments start, stop and step are

evaluated more than once.
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N—=3 a3 ¥ 3.6.1 TIEHELE: If Py_LIMITED_API is set to the value less than 0x03050400 or between
0x03060000 and 0x03060100 (not including) PySlice_GetIndicesEx() is a deprecated function.

int PySlice_Unpack(PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)
Part of the Stable ABI since version 3.7. Extract the start, stop and step data members from a slice
object as C integers. Silently reduce values larger than PY_SSIZE_T_MAX to PY_SSIZE_T_MAX, silently
boost the start and stop values less than PY_SSIZE_T_MIN to PY_SSIZE_T_MIN, and silently boost the
step values less than -PY_SSIZE_T_MAX to -PY_SSIZE_T_MAX.

Return -1 on error, 0 on success.
N—Y 3 ¥ 3.6.1 TE.

Py ssize t PySlice_AdjustIndices(Py ssize t length, Py ssize t *start, Py ssize t *stop,

Py ssize_t step)
Part of the Stable ABI since version 3.7. Adjust start/end slice indices assuming a sequence of the

specified length. Out of bounds indices are clipped in a manner consistent with the handling of normal

slices.
Return the length of the slice. Always successful. Doesn’t call Python code.

N—a v 3.6.1 TEM.

8.6.6 Ellipsis 77> xJ b+

PyObject *Py_Ellipsis
Python {281} % Ellipsis A 7Y 227 b TF, ZOX TV 27 MIX Yy FERLERA, ZRAITV Vb
DHTE, MDA 7Y =2 b RIS BREDD D £F, Py_None DXSIT, ThdbT I rt 7
Pz FTY,

8.6.7 memoryview 77V b

memoryview A 7Y 7 NI, MDA T 27 PR X S1CHZ S Python £ 7Y =2 bDEE L7z C FFEL
NXVD Ny T7DA A —TT—R T,

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. Part of the Stable ABI. Ny 774 VX —7 2 — A% T 247022
b2 5 memoryview 7 7Y =7 P ERAERLET, dL obj BEZAAABERANAY 77D AR—- %2V
R—=1PFT2%5, ZOD memoryview 7Y =7 MIFHAZEEZFRET T, £ TRIFNIFHH L DAL S
T AR=R—DFHNTD L DOV THiAEENAREL 72D £,

PyObject *PyMemoryView_FromMemory (char *mem, Py ssize t size, int flags)
Return value: New reference. Part of the Stable ABI since version 3.7. mem ZELRD Ny 77 & LT
memoryview 4 7Y = 7 b Z{ER L £9 . flags i3 PyBUF_READ % PyBUF WRITE QD ¥'5 527D £3,
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N—Y a ¥ 3.3 TEM.

PyObject *PyMemoryView_FromBuffer (Py buffer *view)
Return value: New reference. view ¥ LU TH X bNenNy 7 7 ¥iE% J v 73 % memoryview 7Y =
ZMEERLET, B4 b Ny 7 7 EFIZIE. PyMemoryView FromMemory () DIED HBVEF LW
T,

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. Part of the Stable ABI. buffer £ ¥ % =7 2 — A2 ERKLTWVWE4 T
7 b5 (CC’ 2 Fortran @ order T) EfiL7= XE VU F ¥ ¥ 7D memoryview A 7Y = 7 F&R{ED
F3, XEVUDEHLTVWEEHE, memoryview A 7Y 27 MITTOXE Y RSB LET, 2o
B, AEVEa¥—-ENT, memoryview 77T =7 MIF LWV bytes 707 V2SR LET,

int PyMemoryView_Check ( PyObject *obj)
obj ¥ memoryview * 7Y =2 FDGEICEZERLET, BIEDL 25, memoryview DY 77 5 ADAE
BUFFFAI SN TVER A, ZOBBITEICHRINIL $9,

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *muiew)
ExEINEANY 77— memoryview DT T4 RXR—F ab—iZ, KAV R—FRLET, mview 1
memoryview £ Y AX Y ATRIINEIRD FHA;, 2O~ /03Bl EF v 7 LERVWOTHRTREF = v
ZLRFNERLT, ZRERZE 7T v 2T 2BNBHY T,

PyObject *PyMemoryView_GET_BASE (PyObject *muview)
memoryview # L7 AR =P L TWVWEFT T 27 bADKRA Y &Z%ZIKLZE T, memoryview 73
PyMemoryView_ FromMemory () % PyMemoryView FromBuffer() ®¥H L TIEM I TWRIGEA.
NULL 2B L £,

8.6.8 FBWMA T I+

Python 1 8§88 28—t 7Y = 7 b (first-class object) ¥ LTHR—F L ET, SR EHFET 2
HOBBHDA TS =7 VIR HD F T, B3 BEMRBEA T2/ 2T ER3AVIFAOF TV =7 MTHt
LCHIRERIRD 7a x> e LTRES A 7Y 227 T,

int PyWeakref_Check(ob)

Return true if ob is either a reference or proxy object. This function always succeeds.

int PyWeakref_CheckRef (ob)

Return true if ob is a reference object. This function always succeeds.

int PyWeakref_CheckProxy (ob)

Return true if ob is a proxy object. This function always succeeds.

PyObject *PyWeakref_NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. Part of the Stable ABI. Return a weak reference object for the object
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ob. This will always return a new reference, but is not guaranteed to create a new object; an existing
reference object may be returned. The second parameter, callback, can be a callable object that
receives notification when ob is garbage collected; it should accept a single parameter, which will be
the weak reference object itself. callback may also be None or NULL. If 0b is not a weakly referencable

object, or if callback is not callable, None, or NULL, this will return NULL and raise TypeError.

PyObject *PyWeakref _NewProxy (PyObject *ob, PyObject *callback)

Return value: New reference. Part of the Stable ABI. Return a weak reference proxy object for the
object 0b. This will always return a new reference, but is not guaranteed to create a new object; an
existing proxy object may be returned. The second parameter, callback, can be a callable object that
receives notification when ob is garbage collected; it should accept a single parameter, which will be
the weak reference object itself. callback may also be None or NULL. If 0b is not a weakly referencable

object, or if callback is not callable, None, or NULL, this will return NULL and raise TypeError.

PyObject *PyWeakref_GetObject (PyObject *ref)

Return value: Borrowed reference. Part of the Stable ABIL. 5588 ref MWL TWA A7 =27 %
BLUET, HBHEA 7Y 27 PBTTIRER L TOWARWES. Py_None #iIRL £,

AFR: This function returns a borrowed reference to the referenced object. This means that you should
always call Py_INCREF() on the object except when it cannot be destroyed before the last usage of

the borrowed reference.

PyObject *PyWeakref GET_OBJECT (PyObject *ref)

Return value: Borrowed reference. PyWeakref_ GetObject() WTBlTWE T2, v/ uTHEINTH
T Z7—F v 7 2ITVEE A,

void PyObject_ClearWeakRefs (PyObject *object)

Part of the Stable ABI. This function is called by the tp_dealloc handler to clear weak references.

This iterates through the weak references for object and calls callbacks for those references which have

one. It returns when all callbacks have been attempted.

8.6.9 h7EIL

using-capsules LLRDA 7Y = 7 + % 5 J5IEIC DWW T using-capsules Z S L TL Z&E W,

N—a » 3.1 Tl

type PyCapsule

ZD PyObject DY 7 X4 FF, FEDEZRL., CHIREY 2 —H 5 Python I — FZ2REH L THO
FHEDA— FIZEEDER (voidx KA Y ZDIET) BIRBENDHZ L ZWCHHTT, H5EY 2 -1
TERINTWVWS C EHEEBORAS V&%, MOES 2 - NIELTEIRLNIHEEZ E51XT 379
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WL fHbnEd, ZAUckh, B —RFEINZ3EY 2—1OFHD C APL IZEHF O import Hi#% &
LTT7 7RI BIENTEET,

type PyCapsule_Destructor
Part of the Stable ABL. A 72 VIHT 2T A7 Xa— Ny 7B, XD LS ICERINET:

typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_ Destructor & —Ny 7 DEIEICDOWTIE PyCapsule_New() #HBIRLTL 1ZE W,

int PyCapsule_CheckExact ( PyObject *p)
G183 PyCapsule DHFAEICHZERL T, ZOBBIIEICHRINIL £3,

PyObject *PyCapsule_New(void *pointer, const char *name, PyCapsule_Destructor destructor)
Return value: New reference. Part of the Stable ABIL. pointer #1355 PyCapsule ZER L F3,
pointer 518U% NULL TH > TIR D E£H A,

KL 72356, HlIAVERRE LT NULL 2R L3,

name XFHNE NULL 2o, HR C XFEHADKA X TF, NULL THENMEES, ZOXFEINIPHRL LD
ATV EDRIETFTZ2HENDHD ET, (destructor DR TIENT 2 Z L IFFFRIENTVET)

destructor 75 NULL THEWGE, 7 7 ADNHIBREINZ L EBIZFDH T e51 e LTHEHBEEINE T,

DA TN ED 2a—NLDEEL UTREFEZINSHEE. name 1 modulename.attributename ¥ #§7E
ENBIRETT, 2592, MDEI 2—NADBEDH T EN% PyCapsule_Import() TAVKR—1FF 3
ZENTEXT,

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)

Part of the Stable ABL. 4 72 VIIRFEINT WS pointer ZEXD H L 3, KL ZEBEIHNERE
LT NULL 2B L ¥,

name 518035 7R EFESI TV 2 40T L EHEIC—R LR TFUIRD FEA. LI TSN
TV 3 name A3 NULL 726, ZDOREED name 518HFE L < NULL TRIFAUIR D £¥ A, Python i C
SFED stremp() E{#H-T I D name ZHIEL 75,

PyCapsule__Destructor PyCapsule_GetDestructor (PyObject * capsule)

Part of the Stable ABIL. # 7R NVIEEINTVWAREDT AN 7 X 2R L% T, KBLEHE. Hilsf
BELTNULL ZIRL¥5,

AT ECNMENILL T A7 7R LTHOZIEHNTEET, toT. RHED NULL A= —%4L Tk
WAJEEMEDS S D £, PyCapsule_IsValid() »» PyErr_Occurred() ZFIHLU THEEL T ZE W,

void *PyCapsule_GetContext (PyObject *capsule)
Part of the Stable ABIL. A 7R VIZRFS N TV AHED IV T F A b (context) ZIRLET, KKL7
. B EEGE LT NULL ZiIR L %5,
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AT ENVENUILL 22T F AP LTHRHOZIENTEET, o T RDED NULL L5 —Zf LTk
WATEEEDY S D £F, PyCapsule_IsValid() 2 PyErr_Occurred() ZFIH L THEFE L T2 W,

const char *PyCapsule_GetName ( PyObject * capsule)
Part of the Stable ABL. 7 72 )VIZIRIFZ ATV AHIED name ZIRL F3, KBLHE. HISEERE
LT NULL ;B L 3,

71 7€ & NULL % name & LTHROZ DB TEXT, oT, EDED NULL 2L 7 — %485 L TRWVA
REMED D D £3, PyCapsule_IsValid() » PyErr_Occurred() ZHH LU THEFEL T 72X W,

void *PyCapsule_Import(const char *name, int no_ block)
Part of the Stable ABL. €Y 2 —1VDA TS VEWEDIGS CATY 27 PANDEAL v EZL VER—=—FLE
T name 5B ZF DEEDTELF % module.attribute D X S IIHELRITNERD ¥ A, 7L
KR ENT WS name 13 OXXFHNIEFEIC—B L2 TUIR D ¥ A, no block DEDEKE, £ 2—
V% (PyImport_ImportModuleNoBlock() ZffioT) 7u v 78 FICA Y HR—bLET, no block 2%
DI, EY 2 —UI (PyImport_ImportModule() ZffioT) WHOAETA ¥ R—bSNET,

B U756, A7V ONE RAVR BIRLET, KRELEESE. I EFRELTNULL 2RLET5,

int PyCapsule_IsValid(PyObject *capsule, const char *name)
Part of the Stable ABIL. capsule DWERNIZH TN THENPEIDEF v 7 LET, B capsule 13,
FF NULL C. PyCapsule_CheckEzact () %Z AL, JF NULL RARA ¥ X ZEM L TV T, WEBD name 53
51 name £~ v F L E T, (name DHISFTRIZDOWTIE PyCapsule_GetPointer() 25IR)

EWEZ 3 L. PyCapsule_IsValid() HEZIRITHE., RTDT 7t v ¥ (PyCapsule_Get() Tk
ETOBE) 2RIT 2 Z e MRIEESNE T,

F 7Y 27 NHERT name B v F LEGEIKIE 0 2, FRLANOEEIC 0 ZIRLE T, Z OREILIE
SHIEM L FH A,

int PyCapsule_SetContext (PyObject *capsule, void *context)
Part of the Stable ABIL. capsule WD a > 5% X b RA ¥ X% context IZREL ET,

BT 0 2, KBLZESHBINZRELTIEO ZIBL 95

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule Destructor destructor)
Part of the Stable ABI. capsule WD T R &5 7 &% destructor ICERELE T,

RIIL76 0 2, RL 7B ZRELTIE O ZIRL X7,

int PyCapsule_SetName (PyObject *capsule, const char *name)
Part of the Stable ABI. capsule NEBD name % name IZFRTELE T, name 73IE NULL D& &, Zhi
capsule XD B EVWHFMEROLENDH D 3, b LT TIT capsule \ZIE NULL D name DRIFSIHLTW
725 E. FRUTH T BRI TbRER A

L5 0 &2, RML7=6HIAZRELTIE 0 ZIRLET,
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int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
Part of the Stable ABI. capsule WD RA > &% pointer \[ZFEL EF, pointer 1& NULL TH - Tid7z
DEHE A

RIIL75 0 20 RML 7B ZRELTIE O ZIRL X7,

8.6.10 XL —RATTxU

VAL —XA 7Yz ME, Python BV 242 L—XATL—XE2HETIZDIMH>TWEAFTI =T FTT,
VxRV —=RA TV 2 MW, PyGen_New() % PyGen_NewWithQualName () DH/RIYIZIFENH L TidZ <,
ff% yield TAHBDA TL -2 a VITEDERINET,

type PyGenObject
VI —RATY 27 MfibhTwa CHERTT,

PyTypeObject PyGen_Type
VAL —=RATI 7 MIIMIBT 2BA T =27 F T,

int PyGen_Check ( PyObject *ob)
b BT =XV —RATI 2V FDGEICHZIRE T, ob ld NULL TH o TR D FHA, ZOBRIIHEIC
YL E3,

int PyGen_CheckExact (PyObject *ob)
ob B3 PyGen_Type DHHICEHZIRLE T, 0 lE NULL THoTIIR D EFA, ZOBEBIIEICHILET,

PyObject *PyGen_New (PyFrameObject * frame)
Return value: New reference. frame A 73 =7 MIESWTH LRI 2 AL =& A T 2 PEAERKL
TRLUET. ZOMEKIE frame ~DSBRERAE T, 51805 NULL TH - Tidi b F8A,

PyObject *PyGen_NewWithQualName ( PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A 73 =7 ORI 2 AV —RA T =7 MRAERKL.
__name__ ¥ __qualname__ % name & qualname WEHEL TRLF T, ZDOBEEIE frame ~NDZIR%
WAET, frame 5150 NULL TH o Tidih £HA

8.6.11 JIL—F>FATxU

N—a v 3.5 THEM.
AN—F ATV 2Y NI asyne F—TV - F o TERLLBEBEIET ATV =22 +TT,

type PyCoroObject
AN—F A TI 27 bDIDD C HEERK,
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PyTypeObject PyCoro_Type
AN—F AT NI T AT 2 b,

int PyCoro_CheckExact (PyObject *ob)
ob B3 PyCoro_Type DFGEIWHZIERLE T, 0b IE NULL THo TIERD EFHA, ZOBEBIIHE KL
9,

PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame # 73 =7 oL VWal—F o473 =7 b RAERL T,
__name__ ¥ __qualname__ % name ¥ qualname [ZFREL TGRLE T, ZOBEEIE frame ~NDB%
BNE T, frame 5IE0E NULL TH-o> TERD X8 A,

8.6.12 AVTFRAMEHATO TV +

AR: N—=Ya» 3.7.1 TEHE: Python 3.7.1 TRTDAYTFAMEKD C API D> 73 F v ld. PyContext,
PyContextVar, PyContextToken DX DI PyObject KA Y X%&fES X512 BE SN g Lz, HlZiE:

// in 3.7.0:
PyContext #*PyContext_New(void);

// an 3.7.1+:
PyObject *PyContext_New(void);

FHIE bpo-34762 S L T X\,

N— g v 3.7 TEM.
Z DHITIX. contextvars Y 2 — LD C API OFIICOWTEHAL 3,

type PyContext
contextvars.Context A 7Y 27 F 2RI T 27200 C HiElk,

type PyContextVar
contextvars.ContextVar A 7Y =7 2RI 57200 C Gk,

type PyContextToken
contextvars.Token 4 7P =7 N2 RWHT 270D C K,

PyTypeObject PyContext_Type
AVTFAS BERBRT2MA T2 b,

PyTypeObject PyContextVar_Type
AVTHFANER M2 RBT2RA 752 |,
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PyTypeObject PyContextToken_Type
AVTHFRANERE—O Y ReREAT 2T T2 7 b,

By r<rn:

int PyContext_CheckExact ( PyObject *0)
0 7% PyContext_Type DFHIWCEEERLE T, 0 lX NULL THoTERD F¥ A, ZOBEBUIHICKRIIL
9,

int PyContextVar_CheckExact (PyObject *0)
o B PyConteztVar_ Type DHEIWCEZIELE T, 0 ld NULL THo TIRD FEA, ZOREEIZHEITHK
WLED,

int PyContextToken_CheckExact (PyObject *0)
o B PyConteztToken_Type DFHEICEZIRLE T, 0 lE NULL THoTER D FEA., ZTOEKIIHEIC
RN F5,

AVTFRAMATY 2 b AU S B

PyObject *PyContext_New (void)
Return value: New reference. iLWZED AV T XA M T 27 P EERLE T, =7 —2REI5E
¥ NULL Z3R L £3,

PyObject *PyContext_Copy (PyObject *ctz)
Return value: New reference. X NIz ctx AV TFA LI Tz 7 PRV IAV—2ERLET, =
7 — MR E 74513 NULL 23R L %9,

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. HEED AV THFA ATV 27 v OERVAV—ZER LT, =7 -2
7B A NULL 2R L £ 95

int PyContext_Enter (PyObject *ctz)
ctr ZBAED ALy FOBIEDA Y 7HF A MIRELE T, BHILES 0 2, KBLES -1 ZIRLE T,

int PyContext_Exit (PyObject *ctx)
ctr AT HFA ML, 1 DHIOAYTIRAINERBEDAL Y FOBMEDO Y T XX MZETL ¥
T BILES 0%, KMLES -1 ZIBRLET,

a2y 7 ¥R MEROB:

PyObject *PyContextVar_New(const char *name, PyObject *def)
Return value: New reference. # L\ ContextVar A 7Y =7 FZER L £3 . name 5IEIINERERE &
TNy ZJOHNTHONE T, def 518Ea >V THFAMNERDT 7 # )V MEZIEE ST 20 77 4L F D33
WIEIX NULL T, =755, B NULL 2R L %95,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AVTFAMNEBOMBEREGELE T, BUGHICZ S —NEEIGEIE -1 2, lEXRA» - TH AfdH» 5%
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(TCHTZ T —DPEERDoLHEF 0 ZIRLET,

VT HFANERDB RN - 72356, value 3FNEIETRA Y RICKR->TVWET, aryTF A MNERHIRA
F2 5 b ofc HEZ, value DPHETHDIEIRD LS I ->TVWET:

o (NULL TZ&FHUI) default value
o (NULL THRIFHUIL) var DT 7 L MHA
 NULL

NULL ZFRFIE. ZOBRIH L WBIREZEL £,

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. BIED I > T F A MZBWT var DEZ value ity FLET, ZOEHE
WEBHLWE—=2 4TI M, T =PRI 5 %5HE “NULL“ZR L E3,

int PyContextVar_Reset (PyObject *var, PyObject *token)
var AV T XA MEROKREZ Y £y I L. token ZiR L7z PyConteztVar_Set () HMIN ZHTDIRFEIZ
RLET, ZOBEIEIILES 0, KlLZS -1 ZRLET,

8.6.13 DateTime A7 xV k

datetime £Y 2 — L TlX, HARHNA 7Y 27 bPRZIA 7Y = 7 P 2REL TV ET, UTNORTEEE
5B IE. B2 UDANY X7 7 1)L datetime.h %Y — RIZ include U (Python.h 2D 7 7 A L%
include L ¥¥A). PyDateTime_IMPORT ¥ 7 R %, HBHITEY 2 — VHIHLEIRD &, EH L THEBEBH D
¥, 2Ol To~s Df{%bﬂ%%ﬂ"]&i& PyDateTimeAPI 2 C #GEAANDRA ¥ X2 AN E T,

UTC Y Y IN b7 7R ATBHDY T A

PyObject *PyDateTime_TimeZone_UTC
UTC &4 LY =Y T2 Y7V by RIRLE T, Z4UE datetime. timezone.utc LA UA 7V =
7+ T,

N—a v 3.7 T
BMFxyr<rn:

int PyDate_Check (PyObject *ob)
Return true if ob is of type PyDateTime_DateType or a subtype of PyDateTime_DateType. ob must

not be NULL. This function always succeeds.

int PyDate_CheckExact (PyObject *ob)
ob »% PyDateTime_DateType DHEICEZIEL $7, 0b IX NULL THo TR D FEA, ZOREKITHE
WL E9,
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int PyDateTime_Check ( PyObject *ob)
ob 7 PyDateTime_DateTimeType %! PyDateTime_DateTimeType BUDH 7 X A4 FDA 7V =7 +DIF
BIEZELET; 0b & NULL THo TR D FHA, ZORKIE KL 3,

int PyDateTime_CheckExact (PyObject *ob)
ob %% PyDateTime_DateTimeType DHAICHEZIR L £3, 0b X NULL THo TIIR D FHA., OB
FHEIZERIILE5,

int PyTime_Check (PyObject *ob)
ob 7’ PyDateTime_TimeType Z!7> PyDateTime_TimeType DY 724 TDA T =7 b DFHICEER
BLUET; ob IE NULL THoTiERD F¥A, TOBEBITFITHIILET,

int PyTime_CheckExact (PyObject *ob)
ob 7’ PyDateTime_TimeType DGEIWCEHEZIK L £, ob I& NULL THoTIER D €A, ZOBEBITHE
WHIHL £5,

int PyDelta_Check (PyObject *ob)
ob 73 PyDateTime_DeltaType Z!7%> PyDateTime_DeltaType DY 7 X4 FTD A7 =7 + DIFEICE
ZIRLET; 0b & NULL THo TR D FHA, ZOBBREICHRIIL XTI,

int PyDelta_CheckExact (PyObject *ob)
ob 73 PyDateTime_DeltaType DIFEICHEZIRL £T, ob & NULL TH-oTdAD F8A., ZOREEILHE
WL Ed,

int PyTZInfo_Check (PyObject *ob)
ob 7% PyDateTime_TZInfoType #7%> PyDateTime_TZInfoType DY T XA TDA TV =7 b DFAEIC
HZRLET; ob IX NULL THoTUIRD E¥ A, ZOBBIIFEICTKIIL 7,

int PyTZInfo_CheckExact (PyObject *ob)
ob % PyDateTime_TZInfoType DHAICHEEIK L E T, ob 1& NULL TH-oTERD A, ZOBEELX
I L LT

U3 A7Y =227 b 2ERT 27003270 TF:

PyObject *PyDate_FromDate (int year, int month, int day)
Return value: New reference. 187 L7z, H. H® datetime.date ¥ 7Y =7 FZIRL ET,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int sec-

ond, int usecond)
Return value: New reference. 8 L7, H. H. . 7. B, 1 7 8fD datetime.datetime A

7Y b RIBLET,

PyObject *PyDateTime_FromDateAndTimeAndFold(int year, int month, int day, int hour, int minute,

int second, int usecond, int fold)
Return value: New reference. FaE X N7z, A, H, K, 77, B, 4 7 0, fold ® datetime.datetime

AT PRIELET,
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N—a v 3.6 Tl

PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference. $8E€ SNz, 77, ¥, ¥4 7 0fD datetime.time A 7T =27 + &K
LET,

PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
Return value: New reference. 8 X7z, 7. B, <4 7 v, fold D datetime.time 7P =2
FERLE T,

N— a ¥ 3.6 TENM.

PyObject *PyDelta_FromDSU(int days, int seconds, int useconds)
Return value: New reference. ¥8EIN=H, B, ~4 7 af D datetime.timedelta 7P =7 b+ %
BLET, ~4 7)) datetime.timedelta A 7Y =7 P TERSIN TV AHFICA S X 5 ITIEH
LT VET,

PyObject *PyTimeZone_From0ffset (PyDateTime_DeltaType *offset)
Return value: New reference. offset 5IBUTHE LBEEA 7€y b Z2ED, ARIDOR W datetime.
timezone A 7Y =7 FERLET,

N— g v 3.7 TEM.

PyObject *PyTimeZone_From0ffsetAndName (PyDateTime_ DeltaType *offset, PyUnicode *name)
Return value: New reference. offset S| TIBELEBEDA 7w b, *name DX A LYV — %%
O datetime.timezone A 7Yz FEIKL %3,

N—a v 3.7 TEM.

DFo~wZulddate #7227 b6 7 4 =V REZERDHET2HDHDTT, 5/8U% PyDateTime_Date %7z
XZ0H% 727 7R (il 21X PyDateTime_DateTime) D £ Y A X Y A THRIFIUIRD £H A, 5I%% NULL iI2L T
B35 3, BT =y 73TV EEA:

int PyDateTime_GET_YEAR(PyDateTime_ Date *0)
FRIEOBBTRLET,

int PyDateTime_GET_MONTH(PyDateTime_Date *0)
A%z 1256 12 OO TEL X,

int PyDateTime_GET_DAY (PyDateTime_Date *0)
Hz 1225 31 OB TEL %7,

UTo~w27nid datetime A 79 =227 b2 567 4 — )V FNEZWRDODEIT DD DTT, 58I
PyDateTime_DateTime £7/23ZDH T2 5 ADA Y AR ATRIFINERD $8 A, 518% NULL 12 LT
BFaod, By ZIHTVERA:

232 FE8E BRATZ U I (concrete object) LY
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int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
Kz 0 225 23 OO TEL 7,

int PyDateTime_DATE_GET_MINUTE (PyDateTime_ DateTime *0)
B 025 59 OMOBIKTRLET,

int PyDateTime_DATE_GET_SECOND (PyDateTime_ DateTime *0)
% 055 59 OROEBEHTRLET,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
<A 7ufE 025 999999 ORI TIRL 3,

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
74— F R =24 22X 3REOTDI L) 2 0025 1 $TORETELET,

N—a v 3.6 THEM.

PyObject *PyDateTime_DATE_GET_TZINFO(PyDateTime_ DateTime *0)
Return the tzinfo (which may be None).

N— a3 ¥ 3.10 TEH.

UTRo=7uald time #7227 b 9567 4 — LV NMEZWD 372D HDTT, 51813 PyDateTime_Time X
7REEFDY T FADA VAR ATRIFNUIZD $H A, 5I18% NULL KL TEARLT, BF =z v 2idfiuE
BA:

int PyDateTime_TIME_GET_HOUR(PyDateTime_Time *0)
Rz 055 23 OMOBETRELET,

int PyDateTime_TIME_GET_MINUTE(PyDateTime_Time *0)
5% 005 59 OMOEKTRLET,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
% 055 59 OROEBEHTRLET,

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
<A 7ufE 025 999999 OEOEHTIRL 3,

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
74— F R v —XA4 22X RHOTDI L) 2 0025 1 $TORETELET,

N— g r 3.6 TEM.

PyObject *PyDateTime_TIME_GET_TZINFO(PyDateTime_Time *0)
Return the tzinfo (which may be None).

N— a3 ¥ 3.10 TEH.
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MFovwruid timedelta A 79227 b6 7 4 =V MEZ EDET7DDHDTT, 5183 PyDateTime_Delta
MEDY T TADA VAR ZATRIFIUIZD FR/ A, 5I8% NULL ICL Tk 5T, BF = v 73TV ERA:

int PyDateTime_DELTA_GET_DAYS(PyDateTime Delta *0)
HE% -999999999 2> & 999999999 D DFEETIRL %3,

N— g v 3.3 TEM.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_ Delta *0)
¥R 0 25 86399 DRIDEEITIRL 3,

N— g v 3.3 TEM.

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_Delta *0)
~Az7aE 055 999999 O DOELTEL £3,

N— a3 v 3.3 TEM.
MTD~27nid DB APl #5532 FTCO@EEHTY:

PyObject *PyDateTime_FromTimestamp ( PyObject *args)
Return value: New reference. datetime.datetime.fromtimestamp() T DI L 72518 % S
B#7275 datetime.datetime A 7Y =7 PEAEK L TRLE T,

PyObject *PyDate_FromTimestamp (PyObject *args)
Return value: New reference. datetime.date.fromtimestamp() ZIET DITHE L 72518 &X T uh o
7273 datetime.date 7Y = 7 FEER L TRLE T,

8.6.14 B> bDHDOATI U K

Various built-in types for type hinting are provided. Currently, two types exist -- GenericAlias and Union.

Only GenericAlias is exposed to C.

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)

Part of the Stable ABI since version 3.9. GenericAlias A 7Y =27 bE4EM L £3, Python 7 7 X
types.GenericAlias ZFMFON T Z & LA TY, 518K origin ¥ args 1 GenericAlias @ __origin__
BXUY __args__ BUEEZhZNEEL £F, origin & PyTypeObject* TRIFIUIHR ST, args I
PyTupleObject* E72IFEE D PyObject* TF, args B3R SN TRWIGEIIE 1 X TR HEIICAE
REN. __args__ IZIE (args,) DRESINE T, 518F = v 7 I3wRNRRTD, 722 2 origin
ZRTATI 27 TR THEABMERE LIZAII L %7, GenericAlias @ __parameters__ &I
__args__ D HRENIG U TEBIEERINE T, K LIEE. FISPEH SN T NULL 2R L E3,

DURREROB 2 = 2 ) v 7123 561 TT,

234 FE8E BRATZ U I (concrete object) LY
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static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem__", (PyCFunction)Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

—_

BE.
T—=RETINAY v R __class_getitem__() o
N—a ¥ 3.9 TEM.

PyTypeObject Py_GenericAliasType
Part of the Stable ABI since version 3.9. Py_GenericAlias() WX DiREN 2 COBA T =2 b T
3, Python @ types.GenericAlias & ¥ T,

N—Ta ¥ 3.9 TEM.
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NINE

#IHA1L. (INITIALIZATION). #&T4LE (FINALIZATION), XL v K

Python #IEAMERRE BB L T E W,

9.1 Python #JHA1LLLRI
Python 28AENTWSE 7 7V r— a > Tk, fthd Python/C API BI¥E # 5 Rl Py_Initialize() B
BozMERFUIR D 8 A, ZHUTIfbte LT W o200l JO0—-NILEHREZH »HD £3,
ROBIENE Python OFIHHLDHIT B Z2IFFOHIE X3
o ARERIEL:
— PyImport_AppendInittadb ()
— PyImport_EztendInittadb ()
— PyInitFrozenExtensions ()
— PyMem_SetAllocator()
— PyMem_SetupDebugHooks ()
— PyObject_SetArenadAllocator()
— Py_SetPath()
— Py_SetProgramName ()
— Py_SetPythonHome ()
— Py_SetStandardStreamEncoding ()
— PySys_AddWarnOption ()
— PySys_AddXOption()

— PySys_ResetWarnOptions ()
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o THHEG OB
— Py_IsInitialized()
— PyMem_GetAllocator()

— PyObject_GetArenaAllocator()

Py_GetBuildInfo()

Py _GetCompiler()
— Py_GetCopyright ()
— Py_GetPlatform()
— Py_GetVersion()

o I—T 4 UT 4:
— Py_DecodeLocale()

o XEYTHBT—X:

— PyMem_RawMalloc ()

PyMem_RawRealloc()

PyMem_RawCalloc ()

PyMem_RawFree ()

i R R DB EIE Py Initialize() X D HiIC MUBITARE TREHD EFHA
Py_EncodeLocale(), Py_GetPath(), Py_GetPrefiz (), Py_GetEzecPrefiz (), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName (), PyEval_InitThreads() .

9.2 JO—NILGEREEK

Python (Zid, BR&x RHERER A 7> a Y 2 Ml 2 70— NARBRFEDLDDERBDBDH D £F, 7 7 41 T,
INBEDI7I7NF avr R4y A7y ay THIIZNE T,

F T avTII UMy bEND L, 77 7DEREDA TS a vty FENLERICRD 5, BIZIE -b
Tl Py_BytesWarningFlag 75 1 ICEXE X 4L, -bb Tl Py_BytesWarningFlag 25 2 ICREINET,

int Py_BytesWarningFlag
bytes ¥7:13 bytearray % str LML 725HE. £7213, bytes & int LHERLHEICES2RAES
HET. 2 M EDOEZFRELTVEHEEIR, L7 —2FLEXEHT,

238 % 9 & #JHAML (initialization). &7 (finalization). XL v F




The Python/C API, YUJ—2X 3.10.19

b A ST arTHRELET,

int Py_DebugFlag
R P —DF Ay FMAEEMCLE T, (FPKEHTT., 3y A4 AF 7S 2V IkELET),

-d * 7> a > ¥ PYTHONDEBUG BRIBZM TEREL £,

int Py_DontWriteBytecodeFlag
JEE BICHEE L1254, Python 13Y —RAEY 22— DA ¥ H— FRIZ .pyc 7 7 A VOIERZERAZ A

-B 4+ 7> 3 > ¥ PYTHONDONTWRITEBYTECODE FRIBEZI CHEL £3,

int Py_FrozenFlag
Py_GetPath() OFTEY 2 — MR AZZEHDHLTVWEEEDLI—X v —IZ2HHIL £7,

_freeze_importlib B 2'5 L ¥ frozemmain 7'u 27 AMBERT 2IERNFT Z 7 TF,

int Py_HashRandomizationFlag
PYTHONHASHSEED BRSEARAZE TR W FINTRE SNIFEIT, 1 BPRESNE T,

72 7MY a T \W\WEE., PYTHONHASHSEED BRIFZ R EHiAS — 27 Ly by v ay— REFEHEL 9,

int Py_IgnoreEnvironmentFlag
2T PYTHON* BREAFZ MM L £ 3, 21X, PYTHONPATH X° PYTHONHOME 7% ¥ T3,

“EFFrare -1 A7 aTRELET,

int Py_InspectFlag
BOIDSIBUCAZ V) 7 FPEEIN L & —c 7> 3 YFIHINZBRIC, sys.stdin AR — I FLIC
HAOZNBRWEETH-> T, A7V T bpavy REEFLERIA Y EZ T 774 TE—-FIZAD E3,

-i A>3 ¥ PYTHONINSPECT BRIEZMCTHREL £ 7,

int Py_InteractiveFlag
i AT aVTRELET,

int Py_IsolatedFlag
Python ZRBEE— FCTEITLE T, RBEEE— FTW sys.path 3IRAZ VDT 4 L7 MU SL—F D
A IR0 =074 L7 P EEAER A

I F S aryTCHRELET,
N— g v 3.4 TE.

int Py_LegacyWindowsFSEncodingFlag
If the flag is non-zero, use the mbcs encoding with replace error handler, instead of the UTF-8

encoding with surrogatepass error handler, for the filesystem encoding and error handler.

PYTHONLEGACYWINDOWSFSENCODING BRIRZAMZE TR WX FINIHRESINIHGEIC. 1 TRESINET,

9.2. JO—-NILGEHREEH 239
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DLW PEP 529 2B L TL X0,
FIF AT BE 22 BREH: Windows o

int Py_LegacyWindowsStdioFlag
77 7R TRWEA, WindowsConsoleI0 DO DIC io.FilelO % sys OFHER MY —L 2 LTHH
WEd,

PYTHONLEGACYWINDOWSSTDIO BRIBZEIDZE TR W FINIEREZINELEIC, 1 KERESINET,
X DEEL I PEP 528 #Z L TL &,
FIHPIREZ2 BRIE: Windows o

int Py_NoSiteFlag
site Y 2 —/L® import &, ZDEY 2 —NADITR o T\ site Z & D sys.path NDOIFEIEL L)
ICLET, T site ZHI/RMNIZ import LTH. IO DEIEFETEINERTA (EITLLZVEEI
site.main() ZFEXHLTLZE W),

S A S aryTHRELET,

int Py_NoUserSiteDirectory
A—HOHA Ny T—2DT LI ) % sys.path ITBIL F8 A

-s #73 a, -I . PYTHONNOUSERSITE BRIEZLHCHREL F9,

int Py_OptimizeFlag
-0 #+ 7> 3 > ¢ PYTHONOPTIMIZE FRIEZHCHREL 7,

int Py_QuietFlag
AYRT 7T 4 7TE—FTH copyright £ X—=TarDAXvE—I%RRLERA,

-q A7 arTRELET,
N— g v 3.2 TEM.

int Py_UnbufferedStdioFlag
BRI LS — 2Ny 77 VY 7 LRWE S ICHHI L 3,
-u #* 7> 3 » ¥ PYTHONUNBUFFERED BARCREL £ 7,
int Py_VerboseFlag
BV 2 ADPIHEEN 7RI vy =Y 2L, ZRDET (77 ANVERPEL I, VEY 2—00)
PHR—REINZOPERRLET, HHF 2 U LOBEIE, TV 2-LE2RKRT I ECFzv I L

T7ANT A=V LET, £/ RTOEY 2 -1 20— 7y FICET3IERDBIBML
%9,

-v 4+ 7> 3 > ¥ PYTHONVERBOSE BRIBZCTHEL £7,

240 % 9 & #HAML (initialization), #&THIE (finalization). XL v F
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9.3 1>2—71) XDOYHAL L #& T HIE

void Py_Initialize()

Part of the Stable ABI. Python 4 > &% —7V 2 %2 ¥t L ¥ 5, Python OMDAAZITS 77V r—
ParyTid, oH o3 Python/C API Z{HH T2 & b AN Z OB ZHEH I RFAERD £¥
Ao W DDDBINTOWTIE Python FEAEMUET ZBHL T ZE W,

OB - FEAEY 2—LDT— ) (sys.modules) ZHHIL L., HMEr 2T 2 — LB
__,sys ZAERLET, £/, Y 2 —VHRE X (sys.path) dHHALL 3,
sys.argy OREIIITVER A, RET 5121E. PySys_SetdrgvEzr() o T ZE W, ZOEKT
(Py_FinalizeEz() ZMHITIZ) BEMIHLTHMBITVEEA, BRDHEIZD D A, FIHHLIRET
R, 2 EHNR T —Td,

builtins, __main

JEIR: Windows Tld 0_TEXT 7°5 0_BINARY NI VY —)LE— RRZLHINFTH, ZHEFZD C T~
RA LEFSTWEar Y — L TO Python DB OHETICHHEEL MIL T,

void Py_InitializeEx(int initsigs)

Part of the Stable ABI. initsigs IZ 1 ZHE LG, ZOBEIE Py_Initialize() [T & 5 WCEIE
L %3, inilsigs 12 0 ZIEE L72HE. WHHERED S 7 F ANV RIDERERA Xy S THZEHNTE, T
HUI Python ODIABTEFTL & 5,

int Py_IsInitialized()

Part of the Stable ABL. Python A ¥ &2 7V X BHIHHLEATHIIE (FEEr) 2. IdRFUIMH (£
1) ZIRL %3, Py _FinalizeEzx() ZWM-UH L7RIZ. Py_Initialize() ZHOMFUOHTET, 20K
BxtBERLET,

int Py_FinalizeEx()

Part of the Stable ABI since version 3.6. Py_Initialize() & ZHLUED Python/C API BETIT -
T2 TOUIMLAEZE D L. &EZD Py_Initialize() FEOH LLIRIC Python A > & 77 XK
L7222 TOH T4 X T VY & (sub-interpreter, Nie® Py NewInterpreter() ZZM) ZIHEL £3,
R TIE, Z ORI X > T Python £ Y X 7V XDHERLIZXEV XL THRREIhET, Z0OHE
¥ (Py_Initialize() ZWHITIC) BEFFOHLTHABITVELA, BFIZEDMHEIZ 0 T, KTL
HH (N 7700730 kT—20FEEZHL) O —BHoGEIE -1 DRI NET,

ZOBEBPRER IR TV IEEIZWL 22H D £F, Python DEDRAAET->TWE7 SV r—2a > T
W, 7V =2 a yEBE#T S Z 2% Python ZHEH LW eRHD ET, F/2 B —F
A[REA 72V (H5WiE DLL) 25 Python 4 ¥ 27V 2%&a— K357 7V —>a>Tid DLL 27
vu— F3 501 Python DR LIZXEV 2R THRMLIZWEEZ 20 L0 ERA, 77V =3
HTEETWEXEY Y -7 2BIT 28I, FFREEIX Python PR LIZXAEVEZ7 SV r—2ay
DTN E BV EIHADH D ET,

NTEHELVPESEIR: V2 INREV2a—HNOF TV 27 MEIT VX ARIEEHETHIBRINET, 207

9.3.
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B, oA 727 b (AT PO EAET) REYV 2 —NMKETETA M7 & (__del__0O
AV R)BPEBMLTLES ZePHDET, BINICE—FEINZLICHRo TVARIREY 2 —uh
Python iZk o Tr—RFENTWEHEE, 7a— FENEEA, Python DBHERL 72X TV DD TR
LS NZ VDD LNERA (XAEVY =7 2HRALELS, E5PWMELTIEI V), A7V =7 M
DIERSBINTHIR EN TV I X EVIIRREINLNI DD D 5, THREY 2 —LHHFERL 7 X € VIR
BEINBNZERDDET, THRED 2 — ko TR, #HHbr—F 2% 2 BUEMUHT2IELLE)
ELBVWZ DD FF, 25 LRIE, Py_Initialize() X Py_FinalizeEx() % 2 LI EMEUH
TeRIDEET,

FIEEEL T %&b cpython._PySys_ClearAuditHooks #i#EH L %9,

N—Ya ¥ 3.6 TENM.

void Py_Finalize()

Part of the Stable ABI. Z OB Py_FinalizeEz () DHRITHEEN—Y a T, EDEXNDH D FH A,

9.4 JOECRTARDNFA—2

int Py_SetStandardStreamEncoding(const char *encoding, const char *errors)

b L Py_Initialize() BINS% 5, ZOMBIEZ ORI RITNIRD £HA, HHED 10 128
W, ¥Oxya—T4 Y IBIUOYART S —IEHEM S 0%, str.encode() L AEDEKTIEE L
I

ZhE. BREBADME A 72 WIEIC PYTHONIOENCODING Oz FEX L, HHAAI—FA [0 =y a—
Fa Ayt —LTEBZLES5ICLET,

encoding ¥ errors D¥H 5P EIEW % NULL 129 % Z ¥ T, PYTHONIOENCODING ¥ 77 # /L MED
CHELERIMAEMES D TEET (MOBERKEFELET),

CDRIE (B3 WVIIMhOFE) 12BbH 5T sys.stderr 1XHIZ "backslashreplace” =7 — Y R Z %5
CEWRERLTLZE W,

Py_FinalizeEz () EWEOH LG EE, Py Initialize() ZMUOHTENC, ZOBBEBFENUOHTH
EXHBHTLx D,

RN 0 %, T5—0HAEE 0 THAWMERELET (FlRIE. £ > &7V Xpob s nskic, =
DERAECH X N E),

N— 3 v 3.4 TEM.

void Py_SetProgramName (const wchar_t *name)

Part of the Stable ABI. Z OB ZMIH 25, mHNC Py_Initialize() ZMOHT KD DETICIFES
HERTERD E8A. TOBKIEA X7 X270 27T 50 nain() BBUSHEE LTz argv[0] 515K
DEZHZAET (V4 FXy 77 XEWMEINET). ZO5IHUEIE. Py_GetPath () . LURITRT Z At
DB, A > 2TV ZDFELTAIREE AL & Python 7Y XA LG4 75 VADOHMASZREZEIET 579

242
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WKbM E T, 7740 FDfEIE 'python' TT, oSN T4 F¥ v 77 ZCFH|T, ##H
RAEEBICA > TWRITEZ ST, ZONERX TR YT ADETHICERL TIE% D ¥ A, Python
AV RTYVENOA— T, ZOLEHEHRONEZLEE T 25DIE—UH D £HA,

NA PXFFH)E wehar_* XFFNCT 2 — KT3I Py_DecodeLocale() - TL7Z& W,

wchar *Py_GetProgramName ()

Part of the Stable ABI. Py_SetProgramlame () TEIN/=T0 T I 1540, T 741D T0T T A
B L E T, BIRDIR T FINIRA ¥ ZIFEI SRR Z B L 5, BIRONOH LA Z OfEZ 2
TEXHA

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N— a ¥ 3.10 TZH: It now returns NULL if called before Py_Initialize().

wchar _t *Py_GetPrefix()

Part of the Stable ABI. Return the prefiz for installed platform-independent files. This is derived
through a number of complicated rules from the program name set with Py_SetProgramiame () and
some environment variables; for example, if the program name is '/usr/local/bin/python', the
prefix is ' /usr/local'. The returned string points into static storage; the caller should not modify its
value. This corresponds to the prefix variable in the top-level Makefile and the --prefix argument
to the configure script at build time. The value is available to Python code as sys.prefix. It is

only useful on Unix. See also the next function.
This function should not be called before Py_Initialize(), otherwise it returns NULL.

N—Y a ¥ 3.10 TZHE: It now returns NULL if called before Py_Initialize().

wchar_t *Py_GetExecPrefix()

Part of the Stable ABL. 72 v b7 4 —L &KFE DT 7 AN YA F=ALENTWVWIHHTDH
exec-prefic IR L E T, ZDMEIX Py_SetProgramlame () Ty s EN/2T7 07T L4090 L D0 DEREE
R B 22, e oML HRI» SEB I E T, fIZE. FurF 4408 ' /usr/local/bin/python
DA, exec-prefix 1k '/usr/local' 124D FF, BRI XFHIRA ¥ XITERFREREZRL £
T BROWCH LR C OEZEECE EH A, TOMEIE Y TLLOD Makefile IHHESNTVEE
$ exec_prefix . EJL FfHIZ configure X7 VU 7 MIIEE L7z -—exec-prefix FIHBUTHIEL TV E
3, ZODfHIZ Python 2— 22513 sys.exec_prefix & LTHHTE £3, Unix DATHHTT,

T 779 b 74— KEFEO7 740 (RITERASPEAEIAT7ZV) 20loTF 4127 U Y —HIZ
A4 VAP =NENTWBIEE, exec-prefix 1 prefix £ B b 3, HAPLA VA M—AFETIZ, 7
Z9 N 74— LIHKIED 7 7 A VA Jusr/local IKNDOLNZ—F, TI7v 75— LKEFED T 7 4 LI
/usr/local/plat 7V VU —IZIND LN E T,

—INT, TV T =2 N—FRV TV T V2T 77 IVDHAELEEIEL T, HlZIZ.
Solaris 2.x ZEIEXE T3 Sparc ¥ VIEETHLT 7Y b 74— L TH5 L AR LETH, Solaris
2x ZEMEXETWVWS Intel v VIEES T 79 P74 —AWZKDEFT L, FHU Intel ¥ T Linux

9.4.
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PEEXETVWERLERFDTT Y v 74 —26TF, —RINCIE. ALARL—FT 4 V7S AT AT
b, APVY—VEYavDEISDIIERL TSIy 7+ —LTF, I Unix ODARL—FT 4 VI RT
LADEGEIFEEEE /AT T; JE Unix DY AT ATE, 4 YA M= HEEE THER->TWT, prefix ®
exec-prefix IIXERD R | EXFHINFREINTOVET, I YA VEAD Python N4 Fa—FRixo
TY M7 —LIKIELBRVDTERL T I (L, EDON=Y 3 YD Python Ta ¥y 84 LEh
TeIIIREFE L E 5!,

AT LAEHEZ, mount X automount YR I AR o T . &S T v b7+ —LHD /usr/local/plat
BRR ST AN AT LICEE, F7 v 7+ —AMBT /usr/local 2 HEGFT 27D DREHHEE
HoTWaTL XS,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N—a ¥ 3.10 TEH: It now returns NULL if called before Py_Initialize().

wchar t *Py_GetProgramFullPath()

Part of the Stable ABI. Python EfTRIREERDTELR 07T L4 R LET; ZOEEFT 7 4L DE
Va2 —UIREAR R % (WD Py_SetProgramlame () TRE S NTZ) 707 T 245 HEM T 2 BRICEIE
MENCEIRE SN E T, BRI T SCFIIR A ¥ 2 ERR LR Z IR U3, BBOCH LENE Z ofE
ZEBETEERA, ZDfHIX Python 2— FH 513 sys.executable ¥ LTHHATE £3,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N—Y a ¥ 3.10 TZHE: It now returns NULL if called before Py_Initialize().

wchar_t *Py_GetPath()

Part of the Stable ABL. ¥ 7 # VL FPDEY 2 — VMR ARZAZELFT;, RF (Lo
Py_SetProgramlame () TREINT) TRT 7058, W O ORBEAEK» GHAEINE T, ED
HE 2 XFINE, 77y b7 — MMREFDOSARXYID XFTHE SN —#HDT 1+ L7 PV ARLIRD %
3, XYY SZFE Unix £ macOS T ': ', Windows TIE ;' T3, BEDIRTXFIIARA > RIZEN
ZACIEEBEZIR L T BOF O LA ZOEEZZEETE XA, sys.path 34 Y X 7Y XIZXoT
COETYIHEE N, ZORICEY 2 — %20 — P T IFEOMBARRZEE T 572 DIZEIES % 2 L 25A]AE
T, ZVWTWES ThET,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N—a ¥ 3.10 TEHE: It now returns NULL if called before Py_Initialize().

void Py_SetPath(const wchar_ t*)

Part of the Stable ABI since version 3.7. 77 # Vs DEY 2 —URRAZAEZHRELE T, Z OB
Py_Initialize() X DANCMEH X NIGE, Py_GetPath() X7 7 # )L FDMBAZEFHEL LS &
3. ROV ZOBEBDERATBMRARZIRLET, AU, Python 237 7V r— a YITHAAENT
WTC, ZO7 TV r—2ayBRETOEY 2 —VOgfHizZ2IBE L T\ & SIEMNTY, <R
7 b7 4 — AMREFEOXYI D XFTAREN TV BENDH D £F, XD XL Unix & macOS Tl
":' . Windows Ti& ';' T3,
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This also causes sys.executable to be set to the program full path (see Py_GetProgramFullPath())
and for sys.prefix and sys.exec_prefix to be empty. It is up to the caller to modify these if

required after calling Py_Initialize().
NA PXFFH)E wehar_* XFFNCT 2 — KT3I Py_DecodeLocale() - TL7Z& W,
NAGIENECa—ShEx T, LedoT, B LZE TRICHCH LIT3s eIt E %7,

N—=T a3y 3.8 TEHE: FurJ 0% T. T F LD TN SAD sys.executable XD
N3xX51TkhhELR,

const char *Py_GetVersion()
Part of the Stable ABIL. Python £ ¥ X 7V XDN=Ia VERLET, N—Y a2 ViF, RO &5 HEX
DIFHITY

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

B—U—F (BHIORAR=ZALFET) &, BED Python D= a3 T RFIOXFIE, EUA T
KEIHNIZRA D ¥ —=N=V 2wl F—nN= 3 > TF, BEEIMRTLFHIRA > XGRS %
BUET; EBOMTCH LT ZOEEZEETEER A, ZOfHEIE Python 2— F2251% sys.version &
LTHHTE XS,

const char *Py_GetPlatform()
Part of the Stable ABL. BIfED 75 v b 73— DT 5 v b7 5 — 2B XFH %K L £F, Unix TiZ,
ARV =T 4 YT RAT LD 7 RAD” ZRlZ/NCFICERL, BAHIX Ty — VY a VHFS 2T
Bk o TV E T, B2 Solaris 2.x &, SunOS 5.x, ¥ LTHEHSNTWE T A, 'sunos5' 127D FF,
macOS Tl 'darwin' T3, Windows T 'win' T, BIEDNR T XFHIR A > XIGEH 72 5o aHE
ZIRUETS; BFBOESH LA ZDEZEETCEERA, ZODfHEIE Python 2— F22 513 sys.platform
ELTHHATE XS,

const char *Py_GetCopyright ()
Part of the Stable ABIL. BIfE®D Python N—3 3 3T 2 NRNOFEEMRRIXFINERLET, Hl2E

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

BIBODSIR 3 SCF BN AR A ¥ ZIFFR LR BRI 2R U 3 BIB OO LEIZ Z DEEZEETE EEA, Z
DflX Python 2— F» 51X sys.copyright ¥ LTHIHTE 5,

const char *Py_GetCompiler ()
Part of the Stable ABI. BlfE{f 5> TWA =Y 3 D Python Z L FFABICHWEa Y 84 F2RT
X%, AFEINCH - 72 XX FHI 2R L £, PR

"[Gcec 2.7.2.2]"

BEBONIR 3 SCFHNARA ¥ ZIFFRN R LR Z IR U3 BBOTOH LANZ ZDEZEETEEEA,
DAl Python 22— F» 5% sys.version O—#ix LTI HE 3,
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const char *Py_GetBuildInfo()

Part of the Stable ABI. BifE{fi > TW5 Python £ Y X TV XA VAR VAD, ¥—F Y AFZL LR
HIFF B3 2 1HImz & L9, BlZIE

"#67, Aug 1 1997, 22:34:28"

BEBNIR 3 SCFHNARA ¥ ZIFF R Z IR U3 BBOPOH LANZ Z OEZEETEEEA,
DAl Python 22— F» 513 sys.version O—#ix LTHD HE £,

void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)

Part of the Stable ABL. arge 8L argv IZEESWVWT sys.argy ZRELET, INHD58E7v 75
20 main() WCHE L2518 TV R 32, mHIDEZRED Python 1 ¥ X 7Y XDIEFE L 785 T\ dFEIT
FEROAH TR, FTENB A7) T MAZSRURITNUIRORVEDPEVES, FIT32270 7
FHRWVIGE. argy DERAIOBERIIELFINI L THrFEVERA, ZOMBEKD sys.argy OFIHALIZHK
WLEE, M@= —% Py_FatalError() THILEF T,

updatepath 723 0 DIFE., T EFTOMELZ OB T2 Z 2 DL TTT, updatepath 25 0 TRWIEA,
Z OB sys.path ZUATDO7 LT ZALICESWTEELET:

o BETBRZ VYT M DAHID argv[0] WEINLGEE, ZORT VT 1D 35Ot 2 %
sys.path OJEBICEML £3,

o ZTNLSDGE (arge 30 725720 argv[0] BEIET 2 7 7 A LHZFE L TWIRWEE). sys.path
DIFEFICZEDOLFHNZBMLE T, ZREBEOEET 4 L7 MY (") ZEFITEMT 2D FL
‘t“j—o

NA M XFFHN % wchar_* XFHNIT 23— K § 512id Py_DecodeLocale() o T 7ZE W,

AR H—0X27 )T FEFETTEUNDHNT Python £ ¥ X 7Y XEHDAATNE 7 TV r— 3
YT, updatepath 12 0 ZEL T, HELRGEIIHENT sys.path 2EHIT 222 BITTHLET,
CVE-2008-5983 ZZM L T2 & W,

3.1.3 X DD N—= a »Tld. PySys_Setdrgu() O LHTET L74RIC sys.path OFEHHDOER %
WOzt RLMRPIBONTT, FIZIEZDXIITfENET:

PyRun_SimpleString("import sys; sys.path.pop(0)\n");

N— g v 3.1.3 TIE.

void PySys_SetArgv(int argc, wchar_t **argv)

Part of the Stable ABI. Z OB, python £ Y X7V XM -1 A 7> a UFETEITEINTWEGEG
FRE PySys_SetArguEz () @ updatepath 12 1 ZFFKE LD LFEL XS IKEEL 3,

NA MXFFHN % uchar_* XFHNIT 23— K§3121d Py_DecodelLocale() o T 7ZE W,
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N—=a ¥ 3.4 TEHE: updatepath DEIZ -1 7> a VITKIFLE T,

void Py_SetPythonHome (const wchar t *home)
Part of the Stable ABL. Python OfE#ES £ 75 UMRH 2, T 74/ bD "home” T4 L7 MY ZEFREL
¥3, 5IBOFEHNOEKITOWTIE PYTHONHOME 2 S L TL 72X,

FIBUIERA ML =Y IREBINTT BT T LETPIEZRZI SNV X S REBKIHDO L FINTH 3
NETY, Python £ VX FVRXRIEZZDA L —VONEEZZEEL ¥ A,

NA M XFFHN % uchar_* XFHNZT 23— K§ 312id Py_DecodeLocale() o T 7ZE W,

wchar_t *Py_GetPythonHome ()
Part of the Stable ABI. Bi[E®D Py_SetPythonHome () WM L TRE EN72T 7 4L b D "home” 2,
PYTHONHOME BREFABAHRE TN TWAIUEZDIEERL $3,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N—a ¥ 3.10 TEH: It now returns NULL if called before Py_Initialize().

9.5 XL v RIREE (thread state) £/ O—NILA>X2TF) 420w Y (global
interpreter lock)

Python 4 ¥ &2 7V ZIITLRICWEAL Y FE—=T7TIEHH EF¥ A, vLF AL v RO Python 7077 4% % K—
N R0, JO=NILA YA TVEAOYY H50E GIL EMEh3 e —ukay ZBFELTHT, H
EDAL Y FH Python A 7Y =22 MIERIZT7 7 AT ARy 22 EBELATNUER SR RoTW
9, 0y 7T, BHARETEX X, AL F ALy R0 25 AORTICRIER 5| &kt 2 3 algErED
HHET, 2 xiE, ZODAL Yy FRRAILA T2 7 bOBRAY Y FERFEFHICA Y 27U XY M52, RN
WS AY Y MEIZETRL—EZG LIS Y7 VX PERBRV2S LOLER A,

I, GIL Z¥FE LA L vy RIZUD Python 7Y =7 b R#EL72D . Python/C API BIZFECNH L
D TEREWVHIL—ADHDET, WTUHEEZTI 2L —bF 24D, 4 VX7 ZIEHCE v 7 2RI
L72D BB LED LET, (sys.setswitchinterval() 2ZM) Zowy 77wy ZHEID 5 5% 1/0 #FD
30T H MR - BT XN, 1/0 ZERT 2 AL v K28 1/O DT 250/, oA Ly RPFETEZ LS
WWLTWEY,

Python £ ¥ & 7Y RIZAL v R Z 2 TR ERIERE PyThreadState ¥ IHIN S F— XEEEOHIHEFEL £55
ZL T R—NVERE LTHIED PyThreadState 5T HA Y X2 1 OB ET, 071w — LRI
PyThreadState_Get () 2> THURTE£7,
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9.5.1 #i3kJ— KT GIL ZfEKI 3

GIL ZHET 213 AL Da— Fid, RO X5 R BaMEIC D £5:

Save the thread state in a local variable.
Release the global interpreter lock.

. Do some blocking I/0 operation ...
Reacquire the global interpreter lock.

Restore the thread state from the local variable.

Z OREEIRIEE IR DT, FEAHMICT 32D 200~ 7 uhpflEINTVET:

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/0 operation ...
Py_END_ALLOW_THREADS

il

Py BEGIN ALLOW THREADS <~ 7 m ¥k 7my 7 2L, BLuo—DZ LV EHE2E
Py _END_ALLOW_THREADS W& 7w v 7 %FAL 3,

L 7,

Fo7uy Z2@3R0a— FICERASINET:

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/0 operation ...
PyEval_RestoreThread(_save);

NS DBMOEEZHAL £ 3, GIL IZREDRAL v MIREBZIETRA V22 RE T2 -DIFEONET, vv
JRBMLTAL y RIREEZIRRT 2B, 0y 7 2T 2ANCHED AL v FIREER A X ZHIG L TEH» R
IR D FEA (ORAL Yy RBFTCXEry 72EE LT, HODAL Yy RIRKEEEZ 70— A EBICRFELTL
EIIDDBLARVLLTT), WIS, By Z72EBLTAL Yy FIREZEFT 2K, 20— "L BHICAL v
FIRBER A VX ZRFT2RMCR y 72 EE L TEIrRFER D FHA,

AR GIL 2R 2DNFE AN AT 4D [/O BEEHUCHTRTT A, XEU Ny 7 71203 3 EHHER
BED L5112, Python DA 7P 22 M7 72 A LBRWERM»H 23 HUBEMFCHT 2 23 GIL Z K
FTBZLIFERTT, HlZiE. z1ib % hashlib EY 2 —IERER v & 25TEORNIC GIL 2K L £9,
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9.5.2 Python UATHESNIAL Y R

Python API #@L CEHN 7R L v F (threading TV 2 — LR Y) TEHEMICAL v FIREXE DY TS
T, Eitoa—RFRELLEHEET, LrL, (HATTRALy NREHZITINEDS 4 75V REICED)C SiE
TAL Y REERLZGE, ZOAL vy RiZiE GIL 234K, AL v RIREF — &R 02 L ICHEET 24
BRHHET,

ZDXOBALy B2 Python 2 — REFUHTHEND Z5E HABO A4 770 0ba—1Ny T3
API R XK H2HITF). Python/C API ZFEHTHEIIC, ALy RIRET — XEREZAER L. GIL 218
BL. ALy RIREERA Y REFET L2 T, ALy FEA VXTIV XZEFLEFERD FHA, ALy R
PEERKRZTZ0, ALy FIREERA V&% VUtLy FLT, By Z2EHRL, RERICAL v FIREEF — 2GR D
AEYZFRLURFIRRD 8 A,

PyGILState_Ensure() & PyGILState_Release() & Z DML % HEINIITVWE S, C DAL v FH 5 Python
2Ol IR R BRI RO e B D T3

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction();

/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release(gstate);

PyGILState_* PARIZ. (Py_Initialize() XKoo THEMI/ESND) 70— A VR TY X 1 DRI DHF
£33 L ARET 2 FIZKZ 2T REW, Python & (Py_NewInterpreter() ZffioT) BMDAL > XS &%
ERTE2 2 CEDDIEH D THAN, BEA VX7V X ¥ PyGILState_* API ZEETH S Z 1P K-+
SNTVEEA,

9.5.3 Cautions about fork()

Another important thing to note about threads is their behaviour in the face of the C fork() call. On most
systems with fork (), after a process forks only the thread that issued the fork will exist. This has a concrete

impact both on how locks must be handled and on all stored state in CPython’s runtime.

The fact that only the ”current” thread remains means any locks held by other threads will never be released.
Python solves this for os.fork() by acquiring the locks it uses internally before the fork, and releasing them
afterwards. In addition, it resets any lock-objects in the child. When extending or embedding Python,
there is no way to inform Python of additional (non-Python) locks that need to be acquired before or reset
after a fork. OS facilities such as pthread_atfork() would need to be used to accomplish the same thing.

Additionally, when extending or embedding Python, calling fork() directly rather than through os.fork()
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(and returning to or calling into Python) may result in a deadlock by one of Python’s internal locks being
held by a thread that is defunct after the fork. Py0S_AfterFork_Child() tries to reset the necessary locks,

but is not always able to.

The fact that all other threads go away also means that CPython’s runtime state there must be cleaned up
properly, which os.fork() does. This means finalizing all other PyThreadState objects belonging to the
current interpreter and all other PyInterpreterState objects. Due to this and the special nature of the
"main” interpreter, fork() should only be called in that interpreter’s "main” thread, where the CPython

global runtime was originally initialized. The only exception is if exec() will be called immediately after.

9.5.4 FLAJL API

C iR ZEFH W72 D Python 4 &2 7Y X 2 HbiAte ¥ &1k d —BINELN 2 BPLEIIRDO B Y TT:

type PyInterpreterState

Part of the Limited API (as an opaque struct). Z D7 —XHEEKIE. HHAIET 228D AL v FHET
HEZINTOWLREBEZRILET, ALA Y EZTYRIET 2 AL v FIZEY 2 — VERERPZ O <
OHDONER Rz HA L TR T, ZOMERICIEZAR (public) DX Y NEZHD £EA,

BR2A4 02TV RETEAL Y REITIE, FAIAMRERZXEY, PR TWE 77 A NVT R Y FRgY
YWoltat ZIREEZFRWT, HRETCRMITEEINTVERTA, GILBE~, ALy FREDA
VERTVRZBLTVEPIZELLTIRNTDAL Yy RTHEINTWET,

type PyThreadState

Part of the Limited API (as an opaque struct). B—D AL v K OIREEERITT 2RI T 2 7 — X aEik
TTo ALY FOA VX T XIREEZHE TR A > X interp (PyInterpreterStatex) 72U DA ST
WBHT—RAYNTY,

void PyEval_InitThreads()
Part of the Stable ABI. Deprecated function which does nothing.

In Python 3.6 and older, this function created the GIL if it didn’t exist.
N—=Ya ¥ 3.9 TEH: The function now does nothing.

N—Ta v 37 TEH: ZOBBIZ Py_Initialize() DHMFEHEINSE L5124 D, DIDOIMFUH T
REFHIELS LD E L,

N—=Yar 32 TEHE: ZOBIE Py_Initialize() KDFNCMUH TN TERLRDE L
Deprecated since version 3.9, will be removed in version 3.11.

int PyEval_ThreadsInitialized()
Part of the Stable ABI. PyEval_InitThreads() %3 CIRMIH LTV RHEIRE Fktr) 2IBL %
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T, ZOBBIE. GIL 2BEE ST RFCHT IR TEETDT, VY INLALy FTETLTWVWEISHE
WZidmy 7RO APTFEOH L 28T 2 720125 T e A TE X,

N—ar 3.7 TEHE: GIL 7 Py_Initialize() TAHHLINZ X512k L7

Deprecated since version 3.9, will be removed in version 3.11.

PyThreadState *PyEval_SaveThread()

Part of the Stable ABIL. (GIL 2VERENTW25E) GIL 2L T, ALy FORER NULL iZL. X
HIOAZAL v FIREE (NULL 11372 D $H/A) ZIRLE T, By I8 T TIAERSINTWSHE, BIEOAL v
Fay 7 2EE L TORIIUIRD 8 A,

void PyEval_RestoreThread (PyThreadState *tstate)

Part of the Stable ABI. (GIL 2¥ERE ATV 3HE) GIL 2#G L T, BEDA L v NREZ tstate 12
RELE T, tstate ld NULL TH o TR D FH A, GIL PERINTWT, ZOBBEIFSHELERL Y
PRI TRy 7E2EBRLTVWEES, Ty Fry ZiZlb 3,

AR TURALPKETUEEZLTWR X, ALy R ZOMBENUCHTE, ZORXL Y F

2 Python IZX > TEREINZZd DT R o722 LTHRTIESLNE T, _Py_IsFinalizing() %

sys.is_finalizing() %25 &, ZOMKEMNUOHTHICA &7V BT S5 BERORF DD
RTE, FEROVRAL Y FOKTHBITONE T,

PyThreadState *PyThreadState_Get ()

Part of the Stable ABL. BIfEO AL v FIREEZIRL 3, GIL ZREELTCWRITAEIRD 8 A, HTE
DALy RIREEA NULL 7256, (FEOH LAY NULL F = v 2% LR TTL L5 12) Z DBEBIESmN -
T—ERITEICR-TVET,

PyThreadState *PyThreadState_Swap ( Py ThreadState *tstate)

Part of the Stable ABL. BIfED AL v FIREEE tstate ICHEE L2 AL v FIREEY ANEX ET, tstate 1
NULL D&EDRDH D £F, GIL ZRFEL T0ARTERS T, BRL I8 A

UTROBEEIZAL Yy FE—AALZA L=V ZFHLTWT, 374 027 )R OHEHANEH D THA:

PyGILState STATE PyGILState_Ensure()

Part of the Stable ABI. Python ®IR#ES GIL 1I2Bb &3, FEITH AL v FT Python C API QM-
LAAREL B KD LET, ZOBIER LYy FNTMETHHINT I TEETY, £TETOD
RN LIS UC PyGILState_Release() ZWM-UMTREN D D £ 3, #H. PyGILState_Ensure()
FEOCH L ¥ PyGILState_Release() MEUNHH LOMTZ AL D 2L v FEE API 232 2 &
BT EFETH, Release() DHNZA L v FIRBIFEILEIATVWARITINE LD E¥ A, HIZIE BEOD
Py_BEGIN_ALLOW_THREADS <2 Q¥ Py END_ALLOW THREADS (333 Z L MR TEET,

R b {1 PyGILState_Ensure() CUHLFoRLy FIREZREML Z ~Y FA” T,
PyGILState_Release() 2 L T Python Z#H UIREEICRZ R IR D £¥ A, FHREFFHL DA
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BETID. A"V A EHETZZ1E TEFBA - 2O END PyGILState_Ensure() MEFHI LTV R
NEHFE L, MIET 2 PyGILState_Release() FENH L THELTL 22X W,

MR ro@im Lz &, RITHD ALy FIZGIL Z2FA L TWT, fEE® Python a— FZ2ETTE XTI,
WP D KNI B 72 5 — T 9

AR TURALPKRTUEEZLTVWSEEIC, ALy F256 Z0BBENUHTE, ZORAL Y R
2 Python ICX» TEREI N2 DTERL o722 LTHRTEIELNE T, _Py_IsFinalizing() %
sys.is_finalizing() 25 &, ZOKEZMNUOHTHICA &7V XBKRT S 2 BREORY 2D
MRTE, BEHRVWAL Yy FORTHEITONET,

void PyGILState_Release (PyGILState STATE)

Part of the Stable ABL. R L7 3 RXTOY Y —A%ZRRLET, ZOBEEEZMHESH T . Python DR
REIINIE T % PyGILState_ Ensure() ZM-UHTHICFIU &b £9 (@E. ZOREEFCH LITTIE
3o h ERADT, GILState APT ZRIHT 2 X 512LTLEE W),

PyGILState_Ensure() ZWMOHFTHEX. BFTHE—AL vy FNTHIET % PyGILState_Release() %
FECH LT 72E 0,

PyThreadState *PyGILState_GetThisThreadState()

Part of the Stable ABL. ZOXL vy ROBIEDAL v FOKBEEZEELET, THETHEDRAL v RT
GILState API %2ffio 7z Z & WA, NULL 258D £3, X4 Y ALy RTHHDAL v RIKEEICH
TAHMUHLEELLABEVWE LTS, X4 VAL y RIFFICRAL vy RIREBOBEREZRF > TW5a Z LITHERL
TLEEV, 295K o TV HINZEIIANLEEESD U  IZBWEED 72T T,

int PyGILState_Check()

BAEDOA L w FH GIL ZRFEFLTWVWE R 1 2. 25 TRINUT 0 ZIRLF T, ZOREIEZWDOTY
YORALy FRLTHMUOHT I A TE XY, Python XL vy FOIRERFIELXATE D, BHIE GIL
ZRFELTOVREHEICOA 1 ZIRLET, ZUIFICAAA—/ZBRHOBEETYT, oM. Hlzix
=Ny Z7DAVTFAMPLRXEVED Y THETHIETL x5, RERS, GIL 2Ry 7 XhTW3
EElo TWAUE, P LT sensitive RITEIZEITT 2 Z e TE, 23 TRIFNRRRZLD 04T
RA2ES BN TELHDLTT,

N— a v 3.4 TE.

UTo=Zruld, @ERRBICEIaa 23 inEd; Python Y —AEMWANOMRARZ K TLZEWw,

Py_BEGIN_ALLOW_THREADS

Part of the Stable ABIL. Z o~ 27 v % B ¥ % £ { PyThreadState *_save; _save =
PyEval_SaveThread(); 2D ¥£3, v 7 RICHEHEEIMP Ao TVE ZEICHERELTLIEZWY; Z
DPHEINIHRT Py_END_ALLOW THREADS =7 B0 MG ERIFIEIRD EFRHA, 7 BIZDOWTDFL
Wikl LR 22U TS0,
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Py_END_ALLOW_THREADS
Part of the Stable ABI. Z®~ 27 v % ER3 % & PyEval_RestoreThread(_save); } IZZDFF, <
7 B E IR A - TW B Z L IHER L TL ZEW; ZOWIEINIERTD Py BEGIN ALLOW THREADS
<7 MGl TWRFIUERD EHA, 7 RIZDVWTOFELWEMIZ EFEESBL T X0,

Py_BLOCK_THREADS
Part of the Stable ABI. 2O~ 27 a% &3 % & PyEval_RestoreThread(_save); 2% D ¥3: FAUHK
FEIRD 72\ Py_END_ALLOW_THREADS ¥ [ U T3,

Py_UNBLOCK_THREADS
Part of the Stable ABI. 2D~ v%EB$ %2 _save = PyEval_SaveThread(); {27 b F3: BAXJE
FEIRD 72\ Py_BEGIN_ ALLOW_THREADS Y[ UT¥,

9.5.5 {EL-~NJL API

ROETOEEIX Py_Initialize() DRIMFUOHIRITIUIRD FH A
N—Tar 3.7 TEHE: Py_Initialize() & GIL Z¥IHLT 2 X512 £ L7,

PylnterpreterState *PyInterpreterState_New ()
Part of the Stable ABL #iL WA ¥ X7V ZIREA T = 7 P RAERL 3, GIL ZIRFF L TEBHEZ
HDFEVEAD., ZOMBERAICHUHTHEND 2GR L TBVRIESI DRI WTL x 5,

S1¥UEL T Bi&E A X b cpython.PyInterpreterState_New ZEH L ¥,

void PyInterpreterState_Clear ( PylnterpreterState *interp)
Part of the Stable ABL. 4 ¥ 27V ZIREA 7Y = 7 PHOLRTOEREZ VY P LET, GIL ZIREL
TVWRITUIZD X8 A,

I8 LT BE&E A X b cpython.PyInterpreterState_Clear ZiXH L £3,

void PyInterpreterState_Delete (PylnterpreterState *interp)
Part of the Stable ABL. £ ¥ 27V ZIREA 7Y = 7 b 2R L £ 3, GIL ZREL TEBHEEXHD
HAo 4 &RT) XIKBEIX PyInterpreterState_Clear() THOLP LD VY F L TEL2RIFIIRD
FH A

PyThreadState *PyThreadState_New (PylnterpreterState *interp)
Part of the Stable ABL. 6 € L7 A Y X F VXA TP 27 MBI AH7HmALy RIREA 7= + %
ARLE T, GIL ZRE L TELEEZD D FEAD. ZOBBERLZ IO THEDND 25513
FLTBVAEIESPEWTL & 5,

void PyThreadState_Clear (PyThreadState *tstate)
Part of the Stable ABL. AL v FIREEA 7Y =7 FNOETOEREZ Yy P LET, GIL ZRFEL TV
BT RRTRD FE A
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N— a ¥ 3.9 TAHE: This function now calls the PyThreadState.on_delete callback. Previously,
that happened in PyThreadState_Delete().

void PyThreadState_Delete (PyThreadState *tstate)
Part of the Stable ABI. AL v FIREEA 7P =7 v EELF T, GIL 2R T20BEH Y FHA, R
L v MIRR&IX PyThreadState_Clear() THOHPL®H VY b LTERITIUIZD 8 A,

void PyThreadState_DeleteCurrent (void)
Destroy the current thread state and release the global interpreter lock. Like
PyThreadState_Delete(), the global interpreter lock need not be held. The thread state

must have been reset with a previous call to PyThreadState_Clear().

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. Get the current frame of the Python thread state tstate.

Return a strong reference. Return NULL if no frame is currently executing.
See also PyEval_GetFrame().

tstate must not be NULL.

N—a v 3.9 THE.

uint64_ t PyThreadState_GetID(PyThreadState *tstate)
Part of the Stable ABI since version 3.10. Get the unique thread state identifier of the Python thread

state tstate.
tstate must not be NULL.
N— 3> 3.9 TEM.

PylnterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. Get the interpreter of the Python thread state tstate.

tstate must not be NULL.
N— a3 r 3.9 TEM.

PylInterpreterState *PyInterpreterState_Get (void)
Part of the Stable ABI since version 3.9. Get the current interpreter.

Issue a fatal error if there no current Python thread state or no current interpreter. It cannot return
NULL.

FEOH LANG GIL 215 L2 3 iud7a b $8 A,

N—a v 3.9 TEM.
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int64_t PyInterpreterState_GetID(PylnterpreterState *interp)
Part of the Stable ABI since version 3.7. 4 ¥ X7V XDO—Fk ID R L 3, LEPIZM»PZ T =0
Eo, -1 RS, T5-=hty bEhFT,

FEOH LN GIL 215 L iuda b $8 A,
N—Ya ¥ 3.7 TEM.

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)
Part of the Stable ABI since version 3.8. 4 ¥ X7V XEBDT =X 2R LTV AEELRLET, Z
DRAFA NULL 2R L7258, 22 ETTBNGER IR TE S, MO LEANKA > & 7)) X[EH OF
FEAHTERVWEZEZRITNIRD £H A,

DB PyModule_GetState() ZEEMZ 2D TIER L, HHIREY 2 —AH A ¥ 27 R[EHDIK
EHMEZBMNT 205 NEHDTT,

(y

i)

7

%

N— g v 3.8 TEM.

typedef PyObject *(*_PyFrameEvalFunction)(PyThreadState *tstate, PyFrameObject *frame, int
throwflag)
Type of a frame evaluation function.
The throwflag parameter is used by the throw() method of generators: if non-zero, handle the current

exception.
N—a > 3.9 TEH: The function now takes a tstate parameter.

_ PyFrameEvalFunction _PylnterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)

Get the frame evaluation function.
See the PEP 523 ”Adding a frame evaluation API to CPython”.
N—a v 3.9 TEM.

void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _ PyFrameEvalFunction
eval_frame)
Set the frame evaluation function.
See the PEP 523 ”Adding a frame evaluation API to CPython”.
N— a v 3.9 TEM.

PyObject *PyThreadState_GetDict ()
Return value: Borrowed reference. Part of the Stable ABIL. EBREY 2 — LA AL v FEH OIREEIEHR
FHRIFCERIORHELRLET, B2 DIIRTY 2 — A FEEIIREIERE RIS 3 2DII3ME—D
Fo2ADRTIUIRD A BIEOR L vy FRENLWRHZ ZOBBZFTH LT 2T 0ERA, T
DB NULL 2R 3356, FIAMNIE o KSR, O LANZBIED R L vy FIREEDHIH T Z 720
EEZRINERD EE A
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int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

Part of the Stable ABI. 2L v RN TIEFANHIAN ZEH L E T, id 518UEE =7y P eRZ XLy R
DAL vy Fid TT; exc WEHTIHNA TP 27 b TF, OB exc 1T 25 % —URARD
FHA. REBHENEZ D, OB TIT3IEIR CINREY 2 — A2 ERITUIRD
FHA, GIL ZRFLREBTHEIHIRTFAERD FEA, REIEFEINLZAL Yy FROREIRL ET;
HHIZ L TIN ALy FRRMDPSRP 0758 01025 ZdHD T, exc A NULL DHEIX,
DALy FOELEEHINTORWEBNE (IThh) HESNET, ZOHEEEFFINEERLEEA,

N—=Ta ¥y 3.7 TEH: id 518 DED long 75 unsigned long "NEHEXNE L7z,

void PyEval_AcquireThread (PyThreadState *tstate)

Part of the Stable ABI. GIL ##&B L. HED AL v NIRER tstate ICKEL T, tstate 1& NULL T
HoTEDFERA, Ry 7B EDERINTORITNIED A, ZOBKEIRCHELZAL v
F23FTicay 72ERLTWEHE. 7y Fay Z7iZib £9,

AR FURALPKETUHEEZLTWSEEIC, ALy F2ALZOMBENFUCHTE, ZORXL Y F
3 Python IZ X o TR ENZZd D TIE R o722 LTHHRTXESLNE T, _Py_IsFinalizing() %
sys.is_finalizing() %25 &, ZORKEMOHTHENICA &7V XK T SN2 BERORBRHIZDD
ERTE, FERVAL Yy ROKRTHIETSNE T,

N—Y 3 vy 38 TZH: Updated to be consistent with PyEval_RestoreThread(),
Py_END_ALLOW_THREADS (), and PyGILState_Ensure(), and terminate the current thread if called

while the interpreter is finalizing.

PyEval_RestoreThread () IZWVWDOTH (AL vy FOFHLENznwiznwe 2TH) MAHATREZ S L ~IVE
ﬁ‘—(\‘j—o

void PyEval_ReleaseThread (PyThreadState *tstate)

Part of the Stable ABI. BIfEO AL v RKiKEEZ )+ » F LT NULL IZL, GIL 2L EF, vy Z7ddH
SR EDIERINTORITIUIE ST, 2OBEDRL vy RBRFLTORFIUIRD /A, tstate 1X
NULL TH o> TER D FHAD, ZOEPFHEDR L v FIREBERBL TV I3 0 EFANS 12012721
o ET — B LESITRINE, B —P|EINF T,

PyEval_SaveThread () 13 X D@L NUVRBIHITHIC (AL y FAPHILENTVWIRWE 2 T) FIFATE
£9,

void PyEval_AcquireLock()

Part of the Stable ABI. GIL 28 L 3, vy Z3Hid o TERINTORITIUIRD FRA, ZOH
B LAV Yy F2FTIZRny 7 2BRLTWA5E. Ty Fry ZiZMb $9,

N—=ar 32 CHHEE ZoMBBRAEORLy FOREBZERLIEA KD
PyEval_RestoreThread() b L X PyEval_AcquireThread() AL T Z&X W,
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AR VXA LPKRTUEEZLTWZ X, ALy R ZOMBENUCHTE, ZORXL Y K
2 Python IZX o TEREINZZd DT R o722 LTHRTIESLNET, _Py_IsFinalizing() %
sys.is_finalizing() %25 &, ZOKENUOHTHICA &7V BT SN2 BEORF DD
MRTE, BERWAL Yy FOKTETONET,

N—=Y a ¥y 38 TZEH: Updated to be consistent with PyEval_RestoreThread(),
Py END_ALLOW_THREADS (), and PyGILState_Ensure(), and terminate the current thread if called

while the interpreter is finalizing.

void PyEval_ReleaseLock()
Part of the Stable ABL. GIL Zf#RL £3, v v ZIF#id o TERIATWRIFIIRZRD 8 A

N—Yay 32 THE#HE ZoOoBMBEBEEDODAL Yy FOREBZEHLIEA DD
PyEval_SaveThread () b L <& PyEval_ReleaseThread() Z{HERA L T X\,

9.6 Y7122 T)ZY K-+

1Zr A DHEEIEEDIAL Python £ Y2 TV XX 1 DT TTH, W O2DHERFA—T L2, H50
FHE—AVLy FRNT, BEOMIL LA YR TY REEN T A2RERHD T, ZNEAREICT 20089 74 V&
7TV RTT,

TRAVT ARV REF TYRA LB EIT o7 BICEINHEREI NI VXV EZDZ TS, ¥
TAVRTNVREEN, XA VA YR TYV RIS TFANY RY) Y ZD IS, Tk AR THE—LREBLDH
DET, XA VAV RTVRIZET Y Z A LAOPIHELH OPIREI T WO EBED H D, BHEIEZT VXA DT
HRZEHWTWE S Y R4 L THHDFET, PylnterpreterState_Main() BEIZ. X4 A4 &7V ZDIREE
ANDKRA VY REZIBRLET,

P74 R TV XREYIDEZD PyThreadState_Swap () BIITTEE S, RO M > TH I &2 T Y X
DIERL L BIFRDMT A %5

PyThreadState *Py_NewInterpreter ()

Part of the Stable ABL. #iL\WH# 74 > & 7Y & (sub-interpreter) Z2EM L ET, ¥ 74 X TV XL,
(ZFFERR) AN aE & N7z Python 22— FOETERETS, BT, L w74 &7V &id, import
ENBZEY 22— NE2TROVWTHEAIOAN—Y a v EFEDL, ZAIEEB L2 2EY 22— builtins,
__main__ BXU sys bAENE T, B— FEADEI 22— h5HK%T—7 ) (sys.modules) BLULE
Va2 —URE SR (sys.path) Y T4 X T XBIHED D DT D 5, Hilirny 74 2 7Y XER
B2lX sys.argy ZBDH D FR A, Fhes 74 22TV ZIIH 7R EE 1/O R Y — L sys.stdin,
sys.stdout, sys.stderr ZFHE T (2 I3V, TNAHDRA MY —L2B3WEICHZFE L 7 7 4 VEBTF
PSR LTOVET),

RO X, #7420 ZPERLTAL v RIREE (thread state) 773 =27 D55, RAID
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BOEHELTVET, ZOALy NMREPBAED AL v FIREE (current thread state) 1272 D 3, FEED
ALy FPERZINZ DI TIERVOTERLTLAZZ W, FEEOX Ly FIRBBICET 2 mE2 SR L TL
PEEWV, #ilelz A YR T) XOERICKIMT 5, NULL 2B L7, flAKEIZEy hIhEEAD, Z
N BISIREDIRED AL v FIREBIIRFEENE Z 21Xk TWT, HEDZA L v FIREER 2 b DNTFTE
LIBNZ e HZ056TT, (D Python/C API BIED X 512, Z OB 2O RNCIE GIL H3REF
ENTVRFNRRS T, BBEPLUELPRELZBRICHRESNZEFIIRDET; Lr L. fiid Python/C
API BB 2 1BV, BB LR ZOBEDRA L v FIRESBEBUICAZ L 2RI RS HRWDT
EELTLEX N, )

Extension modules are shared between (sub-)interpreters as follows:

e For modules using multi-phase initialization, e.g. PyModule_FromDefAndSpec (), a separate mod-
ule object is created and initialized for each interpreter. Only C-level static and global variables

are shared between these module objects.

o For modules using single-phase initialization, e.g. PyModule_Create (), the first time a particular
extension is imported, it is initialized normally, and a (shallow) copy of its module’s dictionary
is squirreled away. When the same extension is imported by another (sub-)interpreter, a new
module is initialized and filled with the contents of this copy; the extension’s init function is not
called. Objects in the module’s dictionary thus end up shared across (sub-)interpreters, which

might cause unwanted behavior (see Bugs and caveats below).

Note that this is different from what happens when an extension is imported after the interpreter
has been completely re-initialized by calling Py _FinalizeEz() and Py_Initialize(); in that
case, the extension’s initmodule function is called again. As with multi-phase initialization, this

means that only C-level static and global variables are shared between these modules.

void Py_EndInterpreter (PyThreadState *tstate)
Part of the Stable ABL. {8 &N/ AL v FIKAE tstate TREIND (7)) A VX TV XEHKBELET,
tstate ZBED AL vy FIREBTRITNEZRD $8 A, FilDALy FREBICET 2mESHL TS
Vo BB LR 72 &, BEDOZA Ly FREBIE NULL 12725 TWE T, 24 ¥ &7V B
FoNRTORALy FIREBIEHKEI N E T, (2 OBBZE M TANIICE GIL Z20/FF L TE2 RT3
53, By ZIIBBDPR -/ FHMREFINTVWETS, ) Py_FinalizeEz() &, % DR THHRANICHRIH
TNTVRVETOY TA Y27 ZEHELEF,

9.6.1 NJLIEFE

Because sub-interpreters (and the main interpreter) are part of the same process, the insulation between them
isn’t perfect --- for example, using low-level file operations like os.close() they can (accidentally or mali-
ciously) affect each other’s open files. Because of the way extensions are shared between (sub-)interpreters,
some extensions may not work properly; this is especially likely when using single-phase initialization or

(static) global variables. It is possible to insert objects created in one sub-interpreter into a namespace of
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another (sub-)interpreter; this should be avoided if possible.

Special care should be taken to avoid sharing user-defined functions, methods, instances or classes between
sub-interpreters, since import operations executed by such objects may affect the wrong (sub-)interpreter’s
dictionary of loaded modules. It is equally important to avoid sharing objects from which the above are

reachable.

P74 R T Y X% PyGILState_* APl Y HHAGHLEZDPHEL VI LICHEREL T AEI WV, ZhHD API
& Python DAL v FIREEL OS LANALZLy FA LT 1 TRIGLTWS Z e ZEHRICLTWT, 374 &7
) ZBFHET DL FORHERHN S 25T, M3 PyGILState_Ensure() ¥ PyGILState_Release() O
MOHLORTOBTIE, ¥ 74 X T XDOYIDBEZZTORWI e 2B HERLE 3, 51T, (ctypes D &
57) Zned API 25 T Python DA TIESN/ZAL v F2 5 Python 2— FEFETLTVAIIREY 2 —
MEHTTA R TV RE2MS e NS AR D D 5,

9.7 FEEJHAEA]

AYETYVRDRAAL ALy FIIERIAREIZ1T 5 72 DI SN TW B AT, Zh o oI BIEeR
4 & e void KA ¥ X5 WS EREEZID £3,

int Py_AddPendingCall (int (*func))void*
, void *arg Part of the Stable ABI. £ ¥ 27V XD XA YAV v K258 XN 3 FEZHA
F3, BT AL 025D, func 3XA VALY FOMUHLF 2 —IZ3EDONET, KTz, FHl5
Ty PEFIC -1 AR ET

WHEIZFX 2 1ZFHDoNB L, func iF WODBBT A VX TVEXDXAL VALY R b6, arg Z51EE L
THOHEINE T, 2oL, BEDETHD Python o — Pzt U CTIERENCFFHINE T, X
DT DRMCER L TP ENET:

o bytecode Hi5t LT WVW5B & &

o XA VAL w KW global interpreter lock ZRFLTWS (F72DD5 func BETD C APl ZMEUH
#3) L&,

BHIL725 func i 0 BRI QXL ST, KRLAEZS -1 ZRLAIAEZ LY P LETIURWITER AL func
iZ, OIEFHEZIT S 72012, EHWKEIDAFNEZEHDERAD, Jr—rULf X T ) Zay
I PRI NTGEE. ALy FOUIDFEZIC X > TEDIAFN B ATHEMED K > TV E T,

COBBIBFEIT T 2DIBAEDAL y FIREZHBE L BT, 00— Af 27V 20y 708 LE
HA,

To call this function in a subinterpreter, the caller must hold the GIL. Otherwise, the function func

can be scheduled to be called from the wrong interpreter.
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ZE: I3 IERCRAIRSEEICOAZID, KL VR TT, func 23RTREZRIR D F S FEOH
SNBBFEIEEDH D FHA AL VALY RBT AT LA—VEETTE3DIICLWIEAIE. func 13>
AT HLA=NHPROTL Z2ETHIHINLWTL &5, ZOBBE—EIZ, 8D C ALy R
75 Python a— FEMIHI DI AEEFEA . Z2hoRb bz, PyGILState API Z{FEH LT
7EE W,

N—=Y a3 3.9 TEHE: If this function is called in a subinterpreter, the function func is now sched-
uled to be called from the subinterpreter, rather than being called from the main interpreter. Each

subinterpreter now has its own list of scheduled calls.

N— g v 3.1 TEM.

9.8 7O771J)L¥ kL —X (profiling and tracing)

Python £ ¥ &X 7V Xk, v 77 A1: 77 (profile) REITD F L —R: BEf (trace) &\ o J2EREZ M AIA T
TeDIBKEDY R— 2R L T0E T, 2OV KR=MI. TrT7 74T Ny 7 EHEFHDHT (coverage
analysis) ¥V —LR Wb E T,

ZOCAYE=7z—=RF, BT 741 b —REERIZ, Python LULVOMERH LATREL 7Y = 27 b3
MOHENZ Z 2Tk F— Ay F2lld, B C HEITCHLMMTRAZ L5 ILTWET, Farr AL
FL— ZREDOAREMNRFFEREZE Do TVERA; A VX —T7 2 — A TR L —ABHERAL Yy RZTRIZA VR
F—=ATE, FL—RBBUTHE SN L HEAAL XY b (basic event) IZFEHTD N— 3 X128V T Python L~
DL — A THEIN TV DD LR LT,

typedef int (*Py_tracefunc)(PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile() B XU PyEval_SetTrace() ZfHio TEERTE % + L —ABBOFA T, D
NEIRXRBFATY =7 MT FRBEBUZ obj & LTESNE T, frame ZAXRY FBBEBLTWEETIL—
LA TY =7 T, what 137EE PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN, PyTrace_0OPCODE DWITNDT, arg 1X
what DEIC K > TUTFD XS IR D %5
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what D& arg DE

PyTrace_CALL #IZ Py_Nome o

PyTrace_EXCEPTION | sys.exc_info() DRI HIIMER TS,

PyTrace_LINE HIZ Py_None .

PyTrace_RETURN MO LANGR X N 2 FEDED. BiISC &k o TREEU Rk 235613 NULL
T,

PyTrace_C_CALL MUOHINZEBA T =7 b,

PyTrace_C_EXCEPTION| MEUCH I N BB A 7Y = 7 b,

PyTrace_C_RETURN MU E N 7Y =7 b,

PyTrace_0PCODE #IZ Py_Nome o

int PyTrace_CALL
BIERA Y v RTINS N, Y22 =20y PV OMBIC A 572 Z e 2 WRET 5
D, Py_tracefunc @ what DETT, 4 7L =&Y =2 L —XEKOERIE, WIET2 7L —20H
@ Python /N4 k a2 — RIZHIHIDZEFE (control transfer) 25 Z HR W2 DHE I NR VO THEREL TL
72E W,

int PyTrace_EXCEPTION
BIAHEH S NTBRD Py_tracefunc @ what DIETT, FEFITSINATVWE 7L —ATHAN LY P X
. fAISLDNL b a— RHPWEX NI, what 122 DEDE Y b XRZIREETa—L Ny 7 BEHIE
cHEnET, TR, HIADEBICE 5T Python SO L ARy 22 MR T3, £71—
LD HIEDR S Zila—n Ny ZJEBPHOHEIhET, LRI IS DA RV RIS
WO ET; 7774 73 Z0FDANRY M EREr LERA,

int PyTrace_LINE
TEREARY PEWMET DL ZIT, (T 7 7 4 VBBTIZIR L) Py_tracefunc BIRIZ what 51 L LT
TES(ETY, f_trace lines A’ 0 WRESINZT7 L —ATREMNMLEINTWE DD FT,

int PyTrace_RETURN
MEH UAYMR 5 & 212 Py_tracefunc BABUC what 518 L CTETETT,

int PyTrace_C_CALL
C BCE MU ST IERTIC Py_tracefunc FAEID what 518 L THEIETT,

int PyTrace_C_EXCEPTION
C BB 2L Lz 8 BIZ Py_tracefunc BED what 5182 L TEIETS,

int PyTrace_C_RETURN
CREH»PBRS & 21T Py_tracefunc BIED what 5182 L TESTHETT,

int PyTrace_OPCODE
Hr L opcode 3FEITEND & ZiT, (F0 7 7 A VBRTIZIR L) Py_tracefunc BIRIT what 51HE L
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TESETT, 774V FTEARY MEIFEKLEFRA, 7L—A4 FET f trace_lines % 1 IZE&REL T,
BIRINCEGE L Aude h 8 A,

void PyEval_SetProfile(Py_tracefunc func, PyObject *obj)
TR 77 A VEEE func WERTELE T, obj 7 XX IBEROE -5 LTEINZ DT, M50
@ Python A 7Y =2 b®HZWE NULL TY, 707 7 A VBB AL v MIREZHERE T 2 05EHH 377
b, BAXDAL v FICZHERS obj 25> 2T, REZEEL TBIEMNTRAL Yy F—T 2GR 2
HMTEET, TuT7 A T=XINTWEA XY D55, PyTrace_LINE PyTrace_0PCODE,
PyTrace_EXCEPTION ZfR 2 TDA XY M LTSI E T,

FEOH LANG GIL & L 20 udeh 8 A

void PyEval_SetTrace(Py tracefunc func, PyObject *obj)
b —ZBBE func CRELE T, ZOBEUX PyEval_SetProfile() XA LU TTH, b L — AKX
THEEARY PBLU opcode £ R b EZITED, FFUHIN C AT =2 b BRT 2(TE
DARY M EZITWMORNWE ZAPEL > TWET, PyEval_SetTrace() THEERI N b L — XL,
what 5#(DfE ¥ LT PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN % ZJH(D ¥ A

FEOH LANG GIL 2#E L2 0UdR D 8 A

9.9 BEXT/I\vHYR—F (advanced debugger support)

UTRoOBMIZEERT ANy Y — )L TOHEHDEHEITOHDTT,

PylnterpreterState *PyInterpreterState_Head ()
AVERT)RREX T2 7 v 5 RBZVAMDIE, KEIIHZL2HDERLET,

PylnterpreterState *PyInterpreterState_Main()
AAYA Y RTY)RDOREF T 27 P 2IBELET,

PylInterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)
AVRTVRIREF T 27 b0 VA MDD B, interp DRICHZDDZIRLFT,

PyThreadState *PylnterpreterState_ThreadHead ( PylnterpreterState *interp)
AV RTV X interp WHEMIFSLNTWE ALYy F26RZ2V A MDD S5, SLHICHD PyThreadState
FT7T 2 b RIRLETD,

PyThreadState *PyThreadState_Next (PyThreadState *tstate)
tstate ¥R U PyInterpreterState A 7Y 27 MIJBLTWA ALy RIRKEEA 7Y =227 bD S5, tstate
DRIZH2HDEELET,
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9.10 ALy FO—AILAFL—PDHHR—F

Python 4 ¥ X 7V X, AL v FEe—h/LR b L — (thread-local storage, TLS) DKL L% K — b+ %212
HLTWT, 2474 7D TLS EEENEHICT v 7L T Python LNLVDZALy Fe—A LA kL —Y API
(threading.local) Z#HK—F LTV T, CPython ® C L~XJL API i3 pthreads % Windows THZ 6
% TLS RMTS: ALy F¥F—2 AL v FZXIT voidx [HZBIRMN T 2 BIfe v %5,

API THEDLN 2R ZTRE 213, GIL ZIS 3245 1Z HDFEA . BBESOD Yy 703 K—FShTwn
9,

Python.h |& TLS API ®EEF % include 3, AL v Ru—HL X L —I %5121 pythread.h % include
FTERENRDH DI LICERLTLIEE W,

FEIR: 2o API BEUZ YLD void*x HORDDICRAEVEMAITIZLIZLEEA., X TV OHEELEHIIA
A CITOREDLH D 3, void+ HL/-F72F PyObjectx 72 - 728E1%. API 2z 2hOEOSE L ¥
¥ FOBEIITVER A

9.10.1 XL v FEHBR kL — (Thread Specific Storage, TSS) API

TSS API 1%, CPython 4 ¥ X 7V XIZEFNTWAEFED TLS APl ZE XX 27-DICBAZIhFELE, Z
D API X, ALy FF—DRIUC int DO DIH L WAL Py_tss_t BEVET,

N— a ¥ 3.7 TE.
BE:
"CPython DAL v KR —A)L A ML =Y DD LW C API” (PEP 539)

type Py_tss_t
D7 —XMERIFZAL y FXF—DREEZRFL TWET, ZOMERDOERIE. IRED TLS FRITKT
L. ¥—O@LINEZ KRBT 27 4+ =V F2RBE T, ZOMIEAITIENE (public) @ X ¥ NiEH
DEEA.

Py LIMITED API EFRINTWRWE XX, ZOREID Py_tss_ NEEDS INIT 12 X 2 EHIIX TV fiff
MTEET,

Py_tss_NEEDS_INIT
DV nik Py tss_t BROMEALTICEAINE ST, ZD~rnik Py LIMITED API %3¢ %
BERINEH A
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BRI X E V) MR

BN Py_tss_t DX EVHERIE Py LIMITED API TENL RENIRREY 2 — L TREICRD T2,
DI FRAICREIR 72912, ZOBOE2 X T ) I AATEET T,

Py _tss t *PyThread_tss_alloc()
Part of the Stable ABI since version 3.7. Return a value which is the same state as a value initialized
with Py_tss_NEEDS_INIT, or NULL in the case of dynamic allocation failure.

void PyThread_tss_free(Py tss t *key)
Part of the Stable ABI since version 3.7. Free the given key allocated by PyThread_tss_alloc(), after
first calling PyThread_tss_delete() to ensure any associated thread locals have been unassigned.

This is a no-op if the key argument is NULL.

FMR: A freed key becomes a dangling pointer. You should reset the key to NULL.

XYw R

The parameter key of these functions must not be NULL. Moreover, the behaviors of PyThread_tss_set ()
and PyThread_tss_get() are undefined if the given Py tss_t has not been initialized by
PyThread_tss_create().

int PyThread_tss_is_created(Py_tss ¢ *key)
Part of the Stable ABI since version 3.7. Return a non-zero value if the given Py_tss_t has been

initialized by PyThread_tss_create().

int PyThread_tss_create(Py tss t *key)
Part of the Stable ABI since version 8.7. Return a zero value on successful initialization of a T'SS
key. The behavior is undefined if the value pointed to by the key argument is not initialized by
Py_tss_NEEDS_INIT. This function can be called repeatedly on the same key -- calling it on an

already initialized key is a no-op and immediately returns success.

void PyThread_tss_delete(Py tss ¢ *key)
Part of the Stable ABI since version 3.7. Destroy a TSS key to forget the values associated with the
key across all threads, and change the key’s initialization state to uninitialized. A destroyed key is
able to be initialized again by PyThread_tss_create(). This function can be called repeatedly on

the same key -- calling it on an already destroyed key is a no-op.

int PyThread_tss_set (Py_tss ¢ *key, void *value)
Part of the Stable ABI since version 3.7. Return a zero value to indicate successfully associating a
void#* value with a TSS key in the current thread. Each thread has a distinct mapping of the key to

a voidx* value.
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void *PyThread_tss_get (Py_tss t *key)
Part of the Stable ABI since version 3.7. Return the void* value associated with a TSS key in the

current thread. This returns NULL if no value is associated with the key in the current thread.

9.10.2 XL v KA—AILZX kL — (TLS) API

N— a v 3.7 TIEHESE: This API is superseded by Thread Specific Storage (TSS) API.

EFR:  This version of the API does not support platforms where the native TLS key is defined in a way that
cannot be safely cast to int. On such platforms, PyThread_create_key () will return immediately with a

failure status, and the other TLS functions will all be no-ops on such platforms.

B B oREICE D, ZONN—Ta D APIIEEHHO 2 — FTRHITAREZTIED D ¥ A

int PyThread_create_key()
Part of the Stable ABI.

void PyThread_delete_key (int key)
Part of the Stable ABI.

int PyThread_set_key_value (int key, void *value)
Part of the Stable ABI.

void *PyThread_get_key_value (int key)
Part of the Stable ABI.

void PyThread_delete_key_value(int key)
Part of the Stable ABI.

void PyThread_ReInitTLS()
Part of the Stable ABI.
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N—Yar 3.8 TEM.

Python i& Py_InitializeFromConfig() ¥ PyConfig RigiRk% o THIHAL TE £ 3, Py_Prelnitialize()
¢ PyPreConfig MHEIRIZ & o THENCHIILTE %3,

REIE DDA D D £5:

o Python Configuration (&, #H O Python ¥R UCIRZEF VW2 T2 H AKX~ 4 XEN7z Python ZHET 2
FeDIHHINE T, HlZiE, BRIRERSa~ Y K74 V5808 Python #%ET 2 7-DIfHINET,

e The Isolated Configuration can be used to embed Python into an application. It isolates Python from
the system. For example, environment variables are ignored, the LC_ CTYPE locale is left unchanged

and no signal handler is registered.
The Py_RunMain () function can be used to write a customized Python program.
Initialization, Finalization, and Threads B LTL 2 &E W,
BE:

PEP 587 "Python @I E”

10.1 =R

Example of customized Python always running in isolated mode:

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config) ;

config.isolated = 1;

(RDR=212Hi <)
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(FIDR=I 5 DfEE)

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode). */
status = PyConfig_SetBytesArgv(&config, argc, argv);
if (PyStatus_Exception(status)) {

goto exception;

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto exception;
}
PyConfig_Clear(&config);

return Py_RunMain();

exception:
PyConfig_Clear(&config);
if (PyStatus_IsExit(status)) {
return status.exitcode;
}
/* Display the error message and exit the process with
non-zero exit code */

Py_ExitStatusException(status);

10.2 PyWideStringList

type PyWideStringList
wchar_t* XFHID Y R b,
length 233EX 0 DILGAEZ. items 1ZIE NULL 23X TOXFHNIIE NULL TRIFIUIRD T8 Ao
XYy R

PyStatus PyWideStringList_Append ( Py WideStringList *list, const wchar_t *item)
item % list \BMUET,
Python must be preinitialized to call this function.
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py ssize t indexr, const wchar_t
*item)

item % list O index DPLEICHEAL 3,

index 78 list DRI EDLGE. item & list DREBITEML 5,
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index 1&. 0 DLETRIFNUIZZD 8 A
Python must be preinitialized to call this function.
IR 7 £ — L I

Py ssize_t length
VI MDOEZ,

wchar t **items

JZF+DESHE,

10.3 PyStatus

type PyStatus
LB D R 7 — X 2 (), =5 —, #&T) A& 2 HERT T,
T —WHE, =7 =24 LT C EBOARTZNTE %9,
MER 74—V R

int exitcode

BTa—F, exit() D5 LTEXINET,

const char *err_msg

Io7—Xvt—,

const char *func

I —ZHR LB OBHTT, NULL IR D 2 £3,
AT — X AT 3B

PyStatus PyStatus_0k (void)
B&Ho

PyStatus PyStatus_Error (const char *err_msg)
Ayt—=r btz 2L ET,

err_msg must not be NULL.

PyStatus PyStatus_NoMemory (void)
XEVED L TORK (XEVFE),

PyStatus PyStatus_Exit (int exitcode)
FEE LT a— T Python ZTLET,

AT — R A% B
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int PyStatus_Exception(PyStatus status)

Is the status an error or an exit?

If true, the exception must be handled; by -calling

Py_EzitStatusEzception() for example.

int PyStatus_IsError (PyStatus status)

Is the result an error?

int PyStatus_IsExit (PyStatus status)

Is the result an exit?

void Py_ExitStatusException(PyStatus status)

Call exit(exitcode) if status is an exit. Print the error message and exit with a non-zero exit

code if status is an error. Must only be called if PyStatus_Exception(status) is non-zero.

AMR: Internally, Python uses macros which set PyStatus.func, whereas functions to create a status set

func to NULL.

VN> A=E 0 PN G X

PyStatus alloc(void **ptr, size_t size)

{
*ptr = PyMem_RawMalloc(size);
if (xptr == NULL) {
return PyStatus_NoMemory();
}
return PyStatus_0k();
}

int main(int argc, char **argv)
{

void *ptr;

PyStatus status = alloc(&ptr, 16);
if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

}
PyMem_Free(ptr) ;
return O;
}
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10.4 PyPreConfig

type PyPreConfig

Structure used to preinitialize Python.
Function to initialize a preconfiguration:

void PyPreConfig_InitPythonConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Python Configuration.

void PyPreConfig_InitIsolatedConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Isolated Configuration.
HEEIR 7 4 — L R

int allocator

Name of the Python memory allocators:
o PYMEM_ALLOCATOR_NOT_SET (0): don’t change memory allocators (use defaults).
e PYMEM_ALLOCATOR_DEFAULT (1): default memory allocators.
e PYMEM_ALLOCATOR_DEBUG (2): default memory allocators with debug hooks.
o PYMEM_ALLOCATOR_MALLOC (3): use malloc() of the C library.
e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): force usage of malloc() with debug hooks.
e PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc memory allocator.

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc memory allocator with debug

hooks.

PYMEM_ALLOCATOR_PYMALLOC and PYMEM_ALLOCATOR_PYMALLOC_DEBUG are not supported if

Python is configured using --without-pymalloc.
See Memory Management.
Default: PYMEM_ALLOCATOR_NOT_SET.

int configure_locale
Set the LC__ CTYPE locale to the user preferred locale.

If equals to 0, set coerce_c_locale and coerce_c_locale_warn members to 0.
See the locale encoding.

Default: 1 in Python config, 0 in isolated config.

10.4. PyPreConfig 271



The Python/C API, U1 —2X 3.10.19

int coerce_c_locale

If equals to 2, coerce the C locale.

If equals to 1, read the LC__CTYPE locale to decide if it should be coerced.
See the locale encoding.

Default: -1 in Python config, 0 in isolated config.

int coerce_c_locale_warn

If non-zero, emit a warning if the C locale is coerced.
Default: -1 in Python config, 0 in isolated config.

int dev_mode

If non-zero, enables the Python Development Mode: see PyConfig.dev_mode.
Default: -1 in Python mode, 0 in isolated mode.

int isolated

Isolated mode: see PyConfig.isolated.
Default: 0 in Python mode, 1 in isolated mode.

int legacy_windows_fs_encoding

If non-zero:
e Set PyPreConfig.utf8 mode to 0,
e Set PyConfig. filesystem_encoding to "mbcs",
e Set PyConfig. filesystem_errors to "replace".
Initialized the from PYTHONLEGACYWINDOWSFSENCODING environment variable value.
Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific code.
Default: 0.

int parse_argv
If non-zero, Py_PreInitializeFromArgs () and Py_PrelInitializeFromBytesArgs () parse their
argv argument the same way the regular Python parses command line arguments: see Command

Line Arguments.
Default: 1 in Python config, 0 in isolated config.

int use_environment

Use environment variables? See PyConfig.use_environment.

Default: 1 in Python config and 0 in isolated config.
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int utf£8_mode
If non-zero, enable the Python UTF-8 Mode.

Set by the -X utf8 command line option and the PYTHONUTF8 environment variable.

Default: -1 in Python config and 0 in isolated config.

10.5 Preinitialize Python with PyPreConfig

The preinitialization of Python:

o Set the Python memory allocators (PyPreConfig.allocator)

o Configure the LC_CTYPE locale (locale encoding)

e Set the Python UTF-8 Mode (PyPreConfig.utf8 mode)
The current preconfiguration (PyPreConfig type) is stored in _PyRuntime.preconfig.
Functions to preinitialize Python:

PyStatus Py_PreInitialize(const PyPreConfig *preconfig)

Preinitialize Python from preconfig preconfiguration.
preconfig must not be NULL.
PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int arge, char *const
*argv)
Preinitialize Python from preconfig preconfiguration.
Parse argv command line arguments (bytes strings) if parse_argv of preconfig is non-zero.
preconfig must not be NULL.
PyStatus Py_PreInitializeFromArgs(const PyPreConfig *preconfig, int argc, wchar_t *const
*argv)
Preinitialize Python from preconfig preconfiguration.
Parse argv command line arguments (wide strings) if parse_argv of preconfig is non-zero.

preconfig must not be NULL.

The caller is responsible to handle exceptions (error or exit) using PyStatus_Exception() and

Py_ExitStatusException().

For Python Configuration (PyPreConfig_InitPythonConfig()), if Python is initialized with command line
arguments, the command line arguments must also be passed to preinitialize Python, since they have an
effect on the pre-configuration like encodings. For example, the -X utf8 command line option enables the
Python UTF-8 Mode.
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PyMem_SetAllocator() can be called after Py_PreInitialize() and before Py_InitializeFromConfig()
to install a custom memory allocator. It can be called before Py_PreInitialize() if PyPreConfig.

allocator is set to PYMEM_ALLOCATOR_NOT_SET.

Python memory allocation functions like PyMem_ RawMalloc () must not be used before the Python preini-
tialization, whereas calling directly malloc() and free() is always safe. Py_DecodeLocale() must not be

called before the Python preinitialization.

Example using the preinitialization to enable the Python UTF-8 Mode:

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig(&preconfig);

preconfig.utf8_mode = 1;

status = Py_Prelnitialize(&preconfig);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* at this point, Python speaks UTF-8 */

Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.6 PyConfig

type PyConfig

Structure containing most parameters to configure Python.
When done, the PyConfig_Clear() function must be used to release the configuration memory.
Structure methods:

void PyConfig_InitPythonConfig(PyConfig *config)

Initialize configuration with the Python Configuration.

void PyConfig_InitIsolatedConfig(PyConfig *config)

Initialize configuration with the Isolated Configuration.

PyStatus PyConfig_SetString(PyConfig *config, wchar t *const *config str, const wchar_t

*str)
Copy the wide character string str into *config_str.

Preinitialize Python if needed.
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PyStatus PyConfig_SetBytesString(PyConfig *config, wchar_t *const *config_str, const char
*str)
Decode str using Py_DecodeLocale() and set the result into *config_str.

Preinitialize Python if needed.

PyStatus PyConfig_SetArgv(PyConfig *config, int argc, wchar_t *const *argv)

Set command line arguments (argv member of config) from the argv list of wide character strings.
Preinitialize Python if needed.

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int arge, char *const *argv)
Set command line arguments (argv member of config) from the argv list of bytes strings. Decode

bytes using Py_DecodeLocale().
Preinitialize Python if needed.
PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list, Py _ssize i
length, wchar__t **items)
Set the list of wide strings list to length and items.

Preinitialize Python if needed.

PyStatus PyConfig_Read (PyConfig *config)
Read all Python configuration.

Fields which are already initialized are left unchanged.

The PyConfig Read() function only parses PyConfig.argv arguments once: PyConfig.
parse_argu is set to 2 after arguments are parsed. Since Python arguments are strippped from

PyConfig.argv, parsing arguments twice would parse the application options as Python options.
Preinitialize Python if needed.

N—Y a ¥ 3.10 TEHE: The PyConfig.argv arguments are now only parsed once, PyConfig.
parse_arguv is set to 2 after arguments are parsed, and arguments are only parsed if PyConfig.

parse_argv equals 1.

void PyConfig_Clear (PyConfig *config)

Release configuration memory.

Most PyConfig methods preinitialize Python if needed. In that case, the Python preinitialization
configuration (PyPreConfig) in based on the PyConfig. If configuration fields which are in common

with PyPreConfig are tuned, they must be set before calling a PyConfig method:
e PyConfig.dev_mode
e PyConfig.isolated

e PyConfig.parse_argv
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e PyConfig.use_environment

Moreover, if PyConfig_SetArgu () or PyConfig_SetBytesArgu () is used, this method must be called
before other methods, since the preinitialization configuration depends on command line arguments

(if parse_argv is non-zero).

The caller of these methods is responsible to handle exceptions (error or exit) using

PyStatus_Exception() and Py_ExitStatusException().
WS 7 4 — L I

PyWideStringList argv

Command line arguments: sys.argv.

Set parse_argu to 1 to parse argv the same way the regular Python parses Python command

line arguments and then to strip Python arguments from argwv.

If argv is empty, an empty string is added to ensure that sys.argv always exists and is never

empty.
Default: NULL.
See also the orig_argv member.

wchar_t *base_exec_prefix

sys.base_exec_prefix.
Default: NULL.
Part of the Python Path Configuration output.

wchar t *base_executable

Python base executable: sys._base_executable.

Set by the __PYVENV_LAUNCHER__ environment variable.
Set from PyConfig.ezecutable if NULL.

Default: NULL.

Part of the Python Path Configuration output.

wchar_t *base_prefix

sys.base_prefix.
Default: NULL.

Part of the Python Path Configuration output.
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int buffered_stdio
If equals to 0 and configure_c_stdio is non-zero, disable buffering on the C streams stdout and

stderr.

Set to 0 by the —u command line option and the PYTHONUNBUFFERED environment variable.
stdin is always opened in buffered mode.

Default: 1.

int bytes_warning
If equals to 1, issue a warning when comparing bytes or bytearray with str, or comparing bytes

with int.

If equal or greater to 2, raise a BytesWarning exception in these cases.
Incremented by the -b command line option.

Default: 0.

int warn_default_encoding
If non-zero, emit a EncodingWarning warning when io.TextI0Wrapper uses its default encoding.

See io-encoding-warning for details.
Default: 0.
N— a v 3.10 T:EM.

wchar t *check_hash_pycs_mode
Control the validation behavior of hash-based .pyc files: value of the --check-hash-based-pycs

command line option.

Valid values:
e L"always": Hash the source file for invalidation regardless of value of the 'check_source’ flag.
e L"never": Assume that hash-based pycs always are valid.
e L"default": The 'check source’ flag in hash-based pycs determines invalidation.

Default: L"default".

See also PEP 552 "Deterministic pycs”.

int configure_c_stdio

If non-zero, configure C standard streams:
¢ On Windows, set the binary mode (0_BINARY) on stdin, stdout and stderr.

o If buffered_stdio equals zero, disable buffering of stdin, stdout and stderr streams.
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e If interactive is non-zero, enable stream buffering on stdin and stdout (only stdout on
Windows).

Default: 1 in Python config, 0 in isolated config.

int dev_mode

If non-zero, enable the Python Development Mode.
Default: -1 in Python mode, 0 in isolated mode.

int dump_refs

Dump Python references?
If non-zero, dump all objects which are still alive at exit.
Set to 1 by the PYTHONDUMPREFS environment variable.

Need a special build of Python with the Py_TRACE_REFS macro defined: see the configure

--with-trace-refs option.
Default: 0.

wchar_t *exec_prefix
The site-specific directory prefix where the platform-dependent Python files are installed: sys.

exec_prefix.
Default: NULL.
Part of the Python Path Configuration output.

wchar _t *executable

The absolute path of the executable binary for the Python interpreter: sys.executable.
Default: NULL.
Part of the Python Path Configuration output.

int faulthandler
Enable faulthandler?

If non-zero, call faulthandler.enable() at startup.
Set to 1 by -X faulthandler and the PYTHONFAULTHANDLER environment variable.
Default: -1 in Python mode, 0 in isolated mode.

wchar_t *filesystem_encoding

Filesystem encoding: sys.getfilesystemencoding().

On macOS, Android and VxWorks: use "utf-8" by default.
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On Windows: wuse "utf-8" by default, or "mbcs" if legacy_ windows_fs_encoding of

PyPreConfig is non-zero.
Default encoding on other platforms:
e "utf-8" if PyPreConfig.utf8 mode is non-zero.

e "ascii" if Python detects that nl_langinfo(CODESET) announces the ASCII encoding,

whereas the mbstowcs () function decodes from a different encoding (usually Latinl).
e "utf-8" if nl1_langinfo(CODESET) returns an empty string.
o Otherwise, use the locale encoding: nl_langinfo(CODESET) result.

At Python startup, the encoding name is normalized to the Python codec name. For example,

"ANSI_X3.4-1968" is replaced with "ascii".
See also the filesystem_errors member.

wchar t >"filesystem_errors

Filesystem error handler: sys.getfilesystemencodeerrors().

On Windows: use "surrogatepass" by default, or "replace" if legacy_windows_fs_encoding

of PyPreConfig is non-zero.
On other platforms: use "surrogateescape" by default.
Supported error handlers:
e '"strict"
¢ "surrogateescape"
e "surrogatepass" (only supported with the UTF-8 encoding)
See also the filesystem_encoding member.
unsigned long hash_seed

int use_hash_seed

Randomized hash function seed.

If use_hash_seed is zero, a seed is chosen randomly at Python startup, and hash_seed is ignored.
Set by the PYTHONHASHSEED environment variable.

Default use hash__seed value: -1 in Python mode, 0 in isolated mode.

wchar t *home

Python home directory.
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If Py_SetPythonHome () has been called, use its argument if it is not NULL.
Set by the PYTHONHOME environment variable.

Default: NULL.

Part of the Python Path Configuration input.

int import_time

If non-zero, profile import time.
Set the 1 by the -X importtime option and the PYTHONPROFILEIMPORTTIME environment variable.
Default: 0.

int inspect

Enter interactive mode after executing a script or a command.

If greater than 0, enable inspect: when a script is passed as first argument or the -c option is used,
enter interactive mode after executing the script or the command, even when sys.stdin does not

appear to be a terminal.

Incremented by the -i command line option. Set to 1 if the PYTHONINSPECT environment variable

is non-empty.
Default: 0.

int install_signal_handlers

Install Python signal handlers?
Default: 1 in Python mode, 0 in isolated mode.

int interactive

If greater than 0, enable the interactive mode (REPL).
Incremented by the -i command line option.
Default: 0.

int isolated

If greater than 0, enable isolated mode:

e sys.path contains neither the script’s directory (computed from argv[0] or the current

directory) nor the user’s site-packages directory.

o Python REPL doesn’t import readline nor enable default readline configuration on interac-

tive prompts.

e Set use_environment and user_site_directory to 0.
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Default: 0 in Python mode, 1 in isolated mode.
See also PyPreConfig.isolated.

int legacy_windows_stdio
If non-zero, use io.FilelI0 instead of io.WindowsConsolelIO for sys.stdin, sys.stdout and

sys.stderr.
PYTHONLEGACYWINDOWSSTDIO BREFAMMZE TR WK FINIRE SN HEIT, 1 WRESNET,
Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific code.
Default: 0.

See also the PEP 528 (Change Windows console encoding to UTF-8).

int malloc_stats

If non-zero, dump statistics on Python pymalloc memory allocator at exit.

Set to 1 by the PYTHONMALLOCSTATS environment variable.

The option is ignored if Python is configured using the --without-pymalloc option.
Default: 0.

wchar_t *platlibdir

Platform library directory name: sys.platlibdir.
Set by the PYTHONPLATLIBDIR environment variable.

Default: value of the PLATLIBDIR macro which is set by the configure --with-platlibdir
option (default: "1ib").

Part of the Python Path Configuration input.
N—=Y a3 v 3.9 TEM.

wchar_t *pythonpath_env
Module search paths (sys.path) as a string separated by DELIM (os.path.pathsep).

Set by the PYTHONPATH environment variable.

Default: NULL.

Part of the Python Path Configuration input.
PyWideStringList module_search_paths

int module_search_paths_set

Module search paths: sys.path.
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If module_search_paths_set is equal to 0, the function calculating the Python Path Configuration

overrides the module_search_paths and sets module_search_paths_set to 1.
Default: empty list (module_search_paths) and 0 (module_search_paths_set).
Part of the Python Path Configuration output.

int optimization_level

Compilation optimization level:
e 0: Peephole optimizer, set __debug__ to True.
o 1: Level 0, remove assertions, set __debug__ to False.
e 2: Level 1, strip docstrings.

Incremented by the -0 command line option. Set to the PYTHONOPTIMIZE environment variable

value.
Default: 0.

PyWideStringList orig_argv

The list of the original command line arguments passed to the Python executable: sys.orig_argv.

If orig_arguvlist is empty and argv is not a list only containing an empty string, PyConfig_Read ()

copies argv into orig_argv before modifying argv (if parse_argv is non-zero).
See also the argv member and the Py_GetArgcArgv () function.

Default: empty list.

N— a3 ¥ 3.10 TE.

int parse_argv

Parse command line arguments?

If equals to 1, parse argv the same way the regular Python parses command line arguments, and

strip Python arguments from argv.

The PyConfig_Read() function only parses PyConfig.arguv arguments once: PyConfig.
parse_arguv is set to 2 after arguments are parsed. Since Python arguments are strippped from

PyConfig.argv, parsing arguments twice would parse the application options as Python options.
Default: 1 in Python mode, 0 in isolated mode.

N—Y 3 ¥ 310 TEH: The PyConfig.argv arguments are now only parsed if PyConfig.

parse_argu equals to 1.

int parser_debug

Parser debug mode. If greater than 0, turn on parser debugging output (for expert only, depending

282 % 10 & Python #JHA{LERTE



The Python/C API, YUJ—2X 3.10.19

on compilation options).
Incremented by the -d command line option. Set to the PYTHONDEBUG environment variable value.
Default: 0.

int pathconfig_warnings
On Unix, if non-zero, calculating the Python Path Configuration can log warnings into stderr. If

equals to 0, suppress these warnings.

It has no effect on Windows.

Default: 1 in Python mode, 0 in isolated mode.
Part of the Python Path Configuration input.

wchar_t *prefix
The site-specific directory prefix where the platform independent Python files are installed: sys.

prefix.
Default: NULL.
Part of the Python Path Configuration output.

wchar_t *program_name
Program name used to initialize ezecutable and in early error messages during Python initial-

ization.
o If Py_SetProgramName () has been called, use its argument.
¢ On macOS, use PYTHONEXECUTABLE environment variable if set.

e If the WITH_NEXT_FRAMEWORK macro is defined, use __PYVENV_LAUNCHER__ environment vari-
able if set.

e Use argv[0] of argv if available and non-empty.

o Otherwise, use L"python" on Windows, or L"python3" on other platforms.
Default: NULL.
Part of the Python Path Configuration input.

wchar t *pycache_prefix

Directory where cached .pyc files are written: sys.pycache_prefix.

Set by the -X pycache_prefix=PATH command line option and the PYTHONPYCACHEPREFIX envi-

ronment variable.

If NULL, sys.pycache_prefix is set to None.
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Default: NULL.

int quiet
Quiet mode. If greater than 0, don’t display the copyright and version at Python startup in

interactive mode.
Incremented by the -q command line option.
Default: 0.

wchar t *run_command

Value of the -c command line option.
Used by Py_RunMain().
Default: NULL.

wchar t *run_filename

Filename passed on the command line: trailing command line argument without -c or -m.
For example, it is set to script.py by the python3 script.py arg command.

Used by Py_RunMain ().

Default: NULL.

wchar t *run_module

Value of the -m command line option.
Used by Py_RunMain ().
Default: NULL.

int show_ref_count

Show total reference count at exit?

Set to 1 by -X showrefcount command line option.

Need a debug build of Python (the Py_REF_DEBUG macro must be defined).
Default: 0.

int site_import

Import the site module at startup?

If equal to zero, disable the import of the module site and the site-dependent manipulations of

sys.path that it entails.

Also disable these manipulations if the site module is explicitly imported later (call site.main()

if you want them to be triggered).
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Set to 0 by the -S command line option.
sys.flags.no_site is set to the inverted value of site_import.
Default: 1.

int skip_source_first_line

If non-zero, skip the first line of the PyConfig.run_filename source.
It allows the usage of non-Unix forms of #!cmd. This is intended for a DOS specific hack only.
Set to 1 by the -x command line option.
Default: 0.
wchar_t *stdio_encoding

wchar t *stdio_errors
Encoding and encoding errors of sys.stdin, sys.stdout and sys.stderr (but sys.stderr al-

ways uses "backslashreplace" error handler).

If Py_SetStandardStreamEncoding () has been called, use its error and errors arguments if they

are not NULL.
Use the PYTHONIOENCODING environment variable if it is non-empty.
Default encoding;:
e "UTF-8" if PyPreConfig.utf8_mode is non-zero.
e Otherwise, use the locale encoding.
Default error handler:
e On Windows: use "surrogateescape".

e "surrogateescape" if PyPreConfig.utf8 mode is non-zero, or if the LC_CTYPE locale is
”C” or "POSIX".

e "strict" otherwise.

int tracemalloc

Enable tracemalloc?
If non-zero, call tracemalloc.start() at startup.

Set by -X tracemalloc=N command line option and by the PYTHONTRACEMALLOC environment

variable.

Default: -1 in Python mode, 0 in isolated mode.
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int use_environment

Use environment variables?
If equals to zero, ignore the environment variables.
Default: 1 in Python config and 0 in isolated config.

int user_site_directory

If non-zero, add the user site directory to sys.path.

Set to 0 by the -s and -I command line options.

Set to 0 by the PYTHONNOUSERSITE environment variable.
Default: 1 in Python mode, 0 in isolated mode.

int verbose
Verbose mode. If greater than 0, print a message each time a module is imported, showing the

place (filename or built-in module) from which it is loaded.

If greater or equal to 2, print a message for each file that is checked for when searching for a

module. Also provides information on module cleanup at exit.
Incremented by the -v command line option.

Set to the PYTHONVERBOSE environment variable value.
Default: 0.

PyWideStringList warnoptions
Options of the warnings module to build warnings filters, lowest to highest priority: sys.

warnoptions.

The warnings module adds sys.warnoptions in the reverse order: the last PyConfig.
warnoptions item becomes the first item of warnings.filters which is checked first (highest

priority).
The -W command line options adds its value to warnoptions, it can be used multiple times.

The PYTHONWARNINGS environment variable can also be used to add warning options. Multiple

options can be specified, separated by commas (,).
Default: empty list.

int write_bytecode

If equal to 0, Python won'’t try to write .pyc files on the import of source modules.
Set to 0 by the -B command line option and the PYTHONDONTWRITEBYTECODE environment variable.

sys.dont_write_bytecode is initialized to the inverted value of write_bytecode.
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Default: 1.

PyWideStringList xoptions

Values of the -X command line options: sys._xoptions.
Default: empty list.

If parse_argv is non-zero, argv arguments are parsed the same way the regular Python parses command

line arguments, and Python arguments are stripped from argv.
The zoptions options are parsed to set other options: see the -X command line option.

N—=Y 2> 3.9 TEH: The show_alloc_count field has been removed.

10.7 Initialization with PyConfig

Function to initialize Python:

PyStatus Py_InitializeFromConfig(const PyConfig *config)

Initialize Python from config configuration.

The caller is responsible to handle exceptions (error or exit) using PyStatus_Exception() and

Py_ExitStatusException().

If PyImport_FrozenModules (), PyImport_AppendInittab () or PyImport_ExtendInittab () are used, they
must be set or called after Python preinitialization and before the Python initialization. If Python is
initialized multiple times, PyImport_AppendInittadb () or PyImport_EztendInittab () must be called before

each Python initialization.
The current configuration (PyConfig type) is stored in PyInterpreterState.config.

Example setting the program name:

void init_python(void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config) ;

/* Set the program name. Implicitly preinitialize Python. */

status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;

if (PyStatus_Exception(status)) {

goto exception;

(RDR=I12Hi L)
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(FIDR=I 5 DfEE)

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto exception;
}
PyConfig_Clear(&config);

return;

exception:
PyConfig_Clear(&config);
Py_ExitStatusException(status);

More complete example modifying the default configuration, read the configuration, and then override some

parameters:

PyStatus init_python(const char *program_name)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

/* Set the program name before reading the configuration

(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception(status)) {

goto done;

/* Read all configuration at once */
status = PyConfig_Read(&config) ;
if (PyStatus_Exception(status)) {

goto done;

/* Append our custom search path to sys.path */
status = PyWideStringList_Append(&config.module_search_paths,
L"/path/to/more/modules");
if (PyStatus_Exception(status)) {
goto done;

/* Override exzecutable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,

(KDR=21%i)
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(FIDR=I 5 DfEE)

L"/path/to/my_executable") ;
if (PyStatus_Exception(status)) {
goto done;

status = Py_InitializeFromConfig(&config);
done:

PyConfig_Clear(&config);

return status;

10.8 Isolated Configuration

PyPreConfig InitIsolatedConfig() and PyConfig InitIsolatedConfig() functions create a configura-

tion to isolate Python from the system. For example, to embed Python into an application.

This configuration ignores global configuration variables, environment variables, command line arguments
(PyConfig.argu is not parsed) and user site directory. The C standard streams (ex: stdout) and the
LC_CTYPE locale are left unchanged. Signal handlers are not installed.

Configuration files are still used with this configuration. Set the Python Path Configuration ("output fields”)

to ignore these configuration files and avoid the function computing the default path configuration.

10.9 Python Configuration

PyPreConfig_InitPythonConfig() and PyConfig InitPythonConfig() functions create a configuration
to build a customized Python which behaves as the regular Python.

Environments variables and command line arguments are used to configure Python, whereas global config-

uration variables are ignored.

This function enables C locale coercion (PEP 538) and Python UTF-8 Mode (PEP 540) depending on
the LC_CTYPE locale, PYTHONUTF8 and PYTHONCOERCECLOCALE environment variables.
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10.10 Python Path Configuration

PyConfig contains multiple fields for the path configuration:
e Path configuration inputs:

— PyConfig.home
— PyConfig.platlibdir
— PyConfig.pathconfig_warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
— current working directory: to get absolute paths
— PATH environment variable to get the program full path (from PyConfig.program name)
— __PYVENV_LAUNCHER__ environment variable

— (Windows only) Application paths in the registry under "SoftwarePythonPythonCoreX.YPython-
Path” of HKEY CURRENT _ USER and HKEY_ LOCAL_MACHINE (where X.Y is the Python

version).

o Path configuration output fields:

PyConfig.base_exzec_prefiz

PyConfig.base_exzecutable

PyConfig.base_prefiz
— PyConfig.exec_prefix

— PyConfig.executable

PyConfig.module_search_paths_set, PyConfig.module_search_paths

PyConfig.prefiz

If at least one “output field” is not set, Python calculates the path configuration to fill un-
set fields. If module_search_paths_set is equal to 0, module_search_paths is overridden and

module_search_paths_set is set to 1.

It is possible to completely ignore the function calculating the default path configuration by setting explicitly
all path configuration output fields listed above. A string is considered as set even if it is non-empty.
module_search_paths is considered as set if module_search_paths_set is set to 1. In this case, path

configuration input fields are ignored as well.
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Set pathconfig_warnings to 0 to suppress warnings when calculating the path configuration (Unix only,

Windows does not log any warning).

If base_prefiz or base_ezec_prefiz fields are not set, they inherit their value from prefiz and

ezec_prefiz respectively.
Py_RunMain () and Py_Main () modify sys.path:

e If run_filename is set and is a directory which contains a __main__.py script, prepend run_filename

to sys.path.
e If isolated is zero:

— If run_module is set, prepend the current directory to sys.path. Do nothing if the current

directory cannot be read.
— If run_filename is set, prepend the directory of the filename to sys.path.
— Otherwise, prepend an empty string to sys.path.

If site_import is non-zero, sys.path can be modified by the site module. If user_site_directory
is non-zero and the user’s site-package directory exists, the site module appends the user’s site-package

directory to sys.path.

The following configuration files are used by the path configuration:
e pyvenv.cfg
o python._pth (Windows only)
e pybuilddir.txt (Unix only)

The __PYVENV_LAUNCHER__ environment variable is used to set PyConfig.base_executable

10.11 Py_RunMain()

int Py_RunMain (void)
Execute the command (PyConfig.run_command), the script (PyConfig.run_filename) or the module

(PyConfig.run_module) specified on the command line or in the configuration.
By default and when if -i option is used, run the REPL.
Finally, finalizes Python and returns an exit status that can be passed to the exit () function.

See Python Configuration for an example of customized Python always running in isolated mode using

Py_RunMain ().
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10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argv)

Get the original command line arguments, before Python modified them.

See also PyConfig.orig_argv member.

10.13 Multi-Phase Initialization Private Provisional API

This section is a private provisional API introducing multi-phase initialization, the core feature of PEP 432:
e 7Core” initialization phase, "bare minimum Python”:
— Builtin types;
— Builtin exceptions;
— Builtin and frozen modules;
— The sys module is only partially initialized (ex: sys.path doesn’t exist yet).
e "Main” initialization phase, Python is fully initialized:
— Install and configure importlib;
— Apply the Path Configuration;
— Install signal handlers;
— Finish sys module initialization (ex: create sys.stdout and sys.path);
— Enable optional features like faulthandler and tracemalloc;
— Import the site module;
— etc.
Private provisional API:

e PyConfig._init_main: if set to 0, Py_InitializeFromConfig() stops at the "Core” initialization

phase.
e PyConfig._isolated_interpreter: if non-zero, disallow threads, subprocesses and fork.

PyStatus _Py_InitializeMain(void)

Move to the "Main” initialization phase, finish the Python initialization.

No module is imported during the ”Core” phase and the importlib module is not configured: the Path

Configuration is only applied during the "Main” phase. It may allow to customize Python in Python to

292 % 10 & Python #JHA{LERTE


https://www.python.org/dev/peps/pep-0432

The Python/C API, YUJ—2X 3.10.19

override or tune the Path Configuration, maybe install a custom sys.meta_path importer or an import

hook, etc.

It may become possible to calculatin the Path Configuration in Python, after the Core phase and before the
Main phase, which is one of the PEP 432 motivation.

The ”Core” phase is not properly defined: what should be and what should not be available at this phase
is not specified yet. The API is marked as private and provisional: the API can be modified or even be

removed anytime until a proper public API is designed.

Example running Python code between "Core” and "Main” initialization phases:

void init_python(void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

config._init_main = O;
/* ... customize 'config' configuration ... */

status = Py_InitializeFromConfig(&config);

PyConfig_Clear(&config);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain', "
"file=sys.stderr)");
if (res < 0) {

exit(1);
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);
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(segmentation), FHHTEID 24T (preallocation). ¥ ¥ v ¥ 21k (caching) ¥\ o7z, B4 REIEIEER O M
S =12, HfloarR—22 v HHD T,

RIEUKERTIX. RO XEVEERE (raw memory allocator) 254 RV —F 4 ¥ 7Y AT LD X E ) EHHERE
HEHLT, 54 R—Fb—7HIiZ Python BEDETOF— X EZHBTI2DICTIREEHDH20E 5 H
WERELET, ROXEVEREREDO LIZZ, W o2DA T 27 FNEHED XA EVERIEBAEEZH D 3, ZhoiX
ALb—7%2EL, A7V 27 MIEHOFBICE - X T VEHRY O REEL VT T, Fl23 B
TV PEXFINRR TN, FHELIZESTRD AT —THATEREINE T, tWHDd, BHICIKEER
BT 2 L TRBIRESEDZ DD, HE/FRED ML — RATIPFETEZ056TT, 2D X112, Python X €Y <4
Py BEEOWL O AT 27 FVERDO X E VIREBEBICEEL E 0. AL OB 74 R—F b —
THroRAELTAEYVERZITORVEIIILTVET,

BELDIZ, 7222 2—FR0DOb e —THOXEY 70y 72T LRI T 27 bRA VX EZHELTO
&L TH, Python He —7OEHIZA > 2 7Y ZEKRPTS DT, 2—9»BZhziilfll§ 5/ mn e #
fRT2Z2TF, Python 7Y =7 bR INE Ny 7 7 2 ANS 720D — FHEMD X TV HERIE, &
ZUZJE U T, Python XEV A=%D ZD RF 2 XY FATHIZELTWS Python/C API BIEHEZ L TIT
WX,

X)) EHEORRBEE R 2720, JHREY 2 —VOEEIZRL T Python 779227 % C 94 77 VMR REL
TW3 B malloc() | calloc() . realloc() BLU free() THEIEL XS LTWERDFHA, 25 LM
Baedse, COXEVIREEBE Python XEV 32— v L OB TREEMUHLAREHELET, C DXEY
FIERIEE Python X BV X =Y ¥ 3B L2713 Y XL THREINTWT, B2 —T28ET 2720,
O L ORI REREZHEET, i3z, EHlOHNOZD6,. C 7477V 0XE Y #IEEE%E
HoTHRBIIXEVEMRLEZDBRLDTEE T, flZIX. IR Z0D &5 &FITF:
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PyObject *res;
char *buf = (char *) malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();
...Do some I/0 operation involving buf...
res = PyBytes_FromString(buf);
free(buf); /* malloc'ed */

return res;

ZOHITIE, TI/O Ny 77 ICRTBZAEVERIE C 5477V DXEYHEEKEF>TVE T, Python X €
V32—V vy —IXREDEE LTGRENS bytes A 7Y =27 b RTHRT 2R RBETT,

LIEWVWZ I ALY ORITIE, X EY OEIEX Python ¥ — FICHEE LTS 58D 5, 28745, Python
bt — 7% Python X BV AP vy DEEFRIHE205TT, HlZiE. A &7V &% C TErNLHAT
Y7 MUITHIRT 211, b= TOXEVEENHBETT, Python b =72 fio/ Bk nd 5—o0H
HE LT, IBRES 2a— AR EE LTWE XEVIZOWT Python X EV<3—3 %12 [ERERM LTIFLL
YWS B FET, L ANERAE Y HBNEI DO IEE ISR L 22 RIS UTHHBIC WSR3 B0
FrlLTd, ETOXEVIREERE Python A EV X2 —I v ICEFETIE, A VXY RIZ XD IE#ZAE
VZy Y)Y ORRMREEETE ST, ZOMR. FEDOKRN T, Python XEV XA —I ¥ BAHAR—Y
ALTTarvReRXEYDaAUAT M, ZOMAS 2O FREEL Voo, BWYIREINEEZ NV A TEZZhD
DET, LEOBITRLEESIICC 5475 VDXEYEEEKEMES 2, 1/0 Ny 7 7 HICHMHELEZXAEVIZ
Python XV v =Y ¥ DEED SERICHNS Z B ITHEBEL T EE W,

BE:
BRI PYTHONMALLOC %2 M LT Python 2’32 X)) 70 s —X2§lHlT 22 e B TE XTI,

FREZZS KN PYTHONMALLOCSTATS ZFH LT, #i=A 7T 27 b7V —F AR EIN /KL, v v XY U
2 pymalloc XEV 7O7—42 OFMEHEREZRRTEF I,

11.2 Allocator Domains

All allocating functions belong to one of three different "domains” (see also PyMemAllocatorDomain). These
domains represent different allocation strategies and are optimized for different purposes. The specific
details on how every domain allocates memory or what internal functions each domain calls is considered an
implementation detail, but for debugging purposes a simplified table can be found at here. There is no hard
requirement to use the memory returned by the allocation functions belonging to a given domain for only
the purposes hinted by that domain (although this is the recommended practice). For example, one could
use the memory returned by PyMem RawMalloc () for allocating Python objects or the memory returned by

PyObject_Malloc() for allocating memory for buffers.

The three allocation domains are:
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e Raw domain: intended for allocating memory for general-purpose memory buffers where the allocation
must go to the system allocator or where the allocator can operate without the GIL. The memory is

requested directly to the system.

e "Mem” domain: intended for allocating memory for Python buffers and general-purpose memory
buffers where the allocation must be performed with the GIL held. The memory is taken from the

Python private heap.

e Object domain: intended for allocating memory belonging to Python objects. The memory is taken

from the Python private heap.

When freeing memory previously allocated by the allocating functions belonging to a given domain,the
matching specific deallocating functions must be used. For example, PyMem_Free() must be used to free

memory allocated using PyMem Malloc().

11.3 EXEVAVH2—T1—2R

UTOBBRIEIS AT 07075 —R %7y 7 LET, TRUHOBBIZAL Yy FE—T7 T, GIL ZHRFEL Wi
STCHFRUHET IR TEE T,

T b0 EXE)TOT—2— IROBEBEFAL £3: malloc(), calloc(), realloc(), free() 0 N
4 FREREI N L FiTiE malloc(1) (H B WX calloc(l, 1)) ZFFNET,

N— 3 v 3.4 TEM.

void *PyMem_RawMalloc(size_t n)
n AL FEEDYT, ZOXEY ZIFT void*x BORA Y X EIRLF T, BERPEWLGE NULL %R
L%9d,

0 N4 FZERT 2L, PyMem_RawMalloc(l) AMEEN/z Z [ U & 512, AJEER & NULL THWIL=—
IHRARAL VRERLET, BREINEXEY =TIV RIFUEHLBIThbRER A,

void *PyMem_RawCalloc (size_t nelem, size_t elsize)
BEED elsize N4 b DEFE nelem HTDXEY —%2MHERL, 2OXE) —%F5T voidx HDKA > &
PRLET, 707 — MR LZZGEEIE NULL 2R L £5, HRINIX ) —FEEldtaTcyiiitzh
%9,

BEZEEDBELZDY A XD 0 N4 b OERICH L TIE, AlAEZR & PyMem_RawCalloc(l, 1) 2SMHIN/zD &
FU &SIC, 2=—27% NULL THRWRA VX E2RLET,

N— a ¥ 3.5 TENM.

void *PyMem_RawRealloc (void *p, size_t n)
p BT ATV IR Y 7% n NL MCUHAZLET, HOFA Z2H LI A ZD/NEWHFETONE
WEHEINER A,
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p 53 NULL OFEMOH LI PyMem_RawMalloc(n) 2 %ffiT3d, Z5 TR, n AERIKFELWEGE, X
BV 70y 7R3V Y A XRENEITVRMSINEEA, BENRA ¥ &I3IE NULL T,

p A NULL THRWRD, p Z2h &Y #HjD PyMem RawMalloc(), PyMem_RawRealloc(),
PyMem_RawCalloc() OFEFHILIC X DRI NRIFIUIR D £HA,

BRDK L 7235E PyMem_RawRealloc() & NULL ZiRL. p WREIOXEY TV 72 I THEMREAL U X
DEETT,

void PyMem_RawFree (void *p)

p BIETAEY 70y ZRERLET, p 3LEIECH U7 PyMem_RawMalloc (), PyMem_RawRealloc(),
PyMem_ RawCalloc() DR LIAETRITIUIIRD FH A, ZRLSDEER PyMen_RawFree(p) %M
LR o 12356, RERDEEICRD £5,

p 25 NULL Q5D LEE A,

11.4 XEVA>H2—T1x—2R

LUROBEEEEDFH LT Python E — 71 L TXEY ZHEMR LD LD HkE S, Zhs ofEE ANSI
C B> TETMEEINTOETH, 0 XA FZERLZBOFEICOVWTHERLTVET:

The default memory allocator uses the pymalloc memory allocator.

ZBE: IhooBETRL 223, GIL ZRFLTBLLENDH D 7,

N—=ary 3.6 TEH: 7741+ D70T—RNT AT LD nalloc() 5 pymalloc 127 H F Lz,

void *PyMem_Malloc(size t n)

Part of the Stable ABL. n NA FZEID YT, ZDOXEY 2T voidx BIORA Y X ZIR L F T, ERD
KL 72358 NULL 23K L £9,

04 MZERT 2 &, PyMem_Malloc(l) AMuIN/z Z MU &S5, AJRER S NULL ThWL=—7~
BRRAVREBIRLET, BARINIZXEY) =X 0hR 29 ITHOILER A,

void *PyMem_Calloc (size_t nelem, size_t elsize)

Part of the Stable ABI since version 3.7. &8 FZD elsize X4 » DEH nelem B3 DX €Y —ZHER L.
ZDORXEY —%IET voidx BDKRA Y X 2K LET, 7rr— MIKRKLZSEIX NULL 2 8L %75, i
e hzxe) —ERZYecoiiltanEJ,

BREHDOEZRDY A XD 034 P OERITH LTI, AIEER S PyMem_Calloc(1, 1) 2MEEH-DEFET
XS5IC, 2=—2 7% NULL THWERA VX ERLET,

N—a v 3.5 TEM.
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void *PyMem_Realloc (void *p, size_t n)
Part of the Stable ABL. p 283 XEV 70 Y 7% n Nf MIUH AL XLET, H0OTH AL XeHLVIA
RADPNENTETONFREESNEE A,

p 23 NULL OBEM-UH LIZ PyMem_Malloc(n) L3ffiTd, Z5 TR, n BERIZFELWEA, XEY
TRy 23 )AL ZENETPBREINER A, RENTRA > &XIFIE NULL T,

p 3 NULL TRWR D, p lZZN X DETD PyMem Malloc (), PyMem_Realloc() %7zl PyMem_Calloc()
DIETH LI X DIREARITUIR D FE A,

BIRDKEL U7 5& PyMem Realloc() I NULL %R L. p ERIOXEV T Y 72 X THMBRA VXD %
¥T9,

void PyMem_Free (void *p)
Part of the Stable ABL. p 283 X €V 70 v 7 2R L £5, p BLHIFFOH L PyMem_Malloc (),
PyMem_Realloc ()., F721& PyMem Calloc() DR LMETHRINEZD XA, ZRUNDEHEE
PyMem_Free(p) ZWFUMH L% /2 o 7. RERDEEICRD 5,

p 53 NULL D&MD LER A,
DRz 2 B8R0~ 7 e 3FEEO 7 DIHEINTWE DT, TYPE HMIEED C OBRERL £,

TYPE *PyMem_New(TYPE, size_t n)
PyMem_Malloc() ERIUTT A, (n * sizeof (TYPE)) NA bDXEV ZHERL £ 3, TYPEx IZHIF ¥ X
FENTRA Y EEBELE T, XEVIZIEAOFEHEBITOhTVER A,

TYPE *PyMem_Resize (void *p, TYPE, size_t n)
PyMem_Realloc() ¥R UTTAH, (n * sizeof (TYPE)) A MIH A XEHIN XY BHEMREL T,
TYPE* IZH % v X b EINTzKRA VR EZRLET, BABPIKDoE E, p IZHLVAEVHEBOKRA V&
. RLU 728581 NULL 12D 5,

IHFC TV Tatyd<xruTy, p 3FEICHRASIAIS, =7 —UHEIKICXE) 2K5 D2l %
W& p DIEDEZRIFLTLZZE W,

void PyMem_Del (void *p)
PyMem_Free() &R L TT,

EEwinz T, CAPI ¥ N3 5% Z 27 < Python X &V REEMEZEHENUH T DDLU RO~ Z7at v b
PRI TVWET, 22l ZhbD~Zaid Python A—Y a YITOANL F VU EHEEZHETT, Z2hYx
WCHEREY 2 — LV CTREFEINTVWEDOTEEL TL XN,

e PyMem_MALLOC(size)
e PyMem_NEW(type, size)
e PyMem_REALLOC(ptr, size)

o PyMem_RESIZE(ptr, type, size)
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e PyMem_FREE(ptr)

e PyMem_DEL(ptr)

115 #7>0x o +v70O7—4%

UT OB LT Python E—F I LTXEYRHAELZ DB LZDHKE ST, 200 DBIBIE ANSI
R 5 TETF LI N TOE T, 0 A

0 N4 FEBERLZBOBIEICOVWTHERLTVET

Customize Memory Allocators section

EFR:  There is no guarantee that the memory returned by these allocators can be successfully cast to a
Python object when intercepting the allocating functions in this domain by the methods described in the

The default object allocator uses the pymalloc memory allocator

e,
=]

oD ZTRE 2123, GIL 2RI L THLEEH D £7,

void *PyObject_Malloc(size_ t n)

Part of the Stable ABL. n N4 bZEID YT, ZOXEY RIET voidx MDOKRA VX ERL FF, ERN
K U758 NULL 2R L £9,

0 N4 M ZZERT 2L, PyObject_Malloc(l) MMEIN/E 2R U &k 512, AREZR S NULL TRWIL=

IIRARA Y RERLET, MIREINIZATY —IZIFWHAR 2D ITDOIRERA,
void *PyObject_Calloc(size_t nelem, size_t elsize)

Part of the Stable ABI since version 3.7. SBZEM elsize N4 ~ DEZE nelem [ DX TV —FHERL.
= 7.
RanfXey —fFEREY e cofiltanE s,

ZDOXEY —%FET voidx DKL Y EZIBRLET, 7o — MIKRBMLLS

B NULL 23R L E5, f
BRI BER DY A XH0 84 FOERITH L TId, AlREZL 5 PyObject_Calloc(1

R &S5, 2=—277% NULL THRWKRA VX ERLET,
N—Ta v

> 3.5 TEM.

, 1) IR or
void *PyObject_Realloc (void *p, size_t n)

Part of the Stable ABL p METXEV IRy 7% n NA MUY A XLET, T AL XeHLVTA
ADNENVHFETONFIELETINERA

p 3 NULL OEM-JH LI PyObject_Malloc(n) t%{ﬁfﬁo
BV TRy 7V A ZEINETHRREINERTA
300
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p B NULL TRWER D, p 2N X DHEID PyObject_Malloc(), PyObject_Realloc() ¥ 7zl
PyObject_Calloc() OFFHLIZ K DRI NZITFUIRD £E A,

BRMEM L 72358 PyObject_Realloc() & NULL 3B L. p ZRIDXEV Y 72 X THMERA V&
DEEXTT,

void PyObject_Free (void *p)
Part of the Stable ABL p 2585 X €V 70 v 7 ZRIR U E T, p \FLRIFEC L7z PyObject_Malloc ().
PyObject_Realloc(). £7zl& PyObject_Calloc() DELIAETRITNIZRD £¥A. TSN DGE
% PyObject_Free(p) ZWM-UM LR o 7BmE. RERDEMEICLD 7,

p 23 NULL OBEMS LER A

11.6 Default Memory Allocators

Default memory allocators:

LR

Configuration ST PyMem_ Raw- PyMem_Malloc | PyObject_Mal-
Malloc loc
JUY—XENLEF "pymalloc" malloc pymalloc pymalloc
TNy JEILR "pymalloc_debug"malloc + debug | pymalloc + de- | pymalloc + de-
bug bug
pymalloc fEL DV Y —X¥ | "malloc" malloc malloc malloc

pymalloc fEL D7 Ny 7'
N

"malloc_debug"

malloc + debug

malloc + debug

malloc + debug

ELLUE

e Name: value for PYTHONMALLOC environment variable.

e malloc: system allocators from the standard C library, C functions: malloc(), calloc(), realloc()

and free().

e pymalloc: pymalloc memory allocator.

e "4 debug”: with debug hooks on the Python memory allocators.

e "Debug build”: Python build in debug mode.

11.6.

Default Memory Allocators
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11.7 XEV 707 —R2%ZHRXAEIA1XTS

N—a v 3.4 Tl

type PyMemAllocatorEx

Structure used to describe a memory block allocator. The structure has the following fields:

Z4—LF =K

void *ctx FHslHe LTEXINIZI-—FarTF
A b

void* malloc(void *ctx, size_t size) XEY 7Ry 7 RE DY TES

void* calloc(void *ctx, size_t nelem, size_t 0 CHIfAft I NIz Ty 7 %EI DY

elsize) TXE7

void* realloc(void *ctx, void *ptr, size_t XEYTuy 72E DY TEINYYA XL

new_size) E3ra

void free(void *ctx, void *ptr) RXREY T I RT3

N—a ¥ 3.5 TZH: PyMemAllocator ME{ADY PyMemAllocatorEz I2V f— A& N7z LT calloc
74—V RPEMENE L,

type PyMemAllocatorDomain
TRy =X XA VERFEET 27DDIERTT, FX4 Vi

PYMEM_DOMAIN_RAW
RE¥K:

e PyMem_RawMalloc()
e PyMem_RawRealloc ()
e PyMem_RawCalloc()
e PyMem_RawFree ()

PYMEM_DOMAIN_MEM
RE%K:

o PyMem Malloc(),
e PyMem Realloc()
e PyMem_Calloc()

o PyMem_Free()
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PYMEM_DOMAIN OBJ
RE¥K:

e PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc()
e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
FBEINT R AL VOXEY) TRy 770y —XERFLET,

void PyMem_SetAllocator ( PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BESINEFAL YOXEY TRy 270 —XERELET,

BLuwrar =23, 081 P2EREINL T2 =— 772 NULL TRWKRA Y X Z2RE2FUIRD %
HA,

PYMEM_DOMAIN_RAW KX A4 ¥ Tld, 7RI —XIEALy RE—=7 TRINIRD FBA: 7RI — XD
SHiEne e & GIL 3R ENTOEEA,

MLwralr =237y 7T (1DHiD 7 vl — 22O X720 B8, PyMem_SetupDebugHooks ()
IO LT, #iltwnwrasr—X0 27Ny 77y 7 2BERELRITIUIRD £8 A,

T

&: PylMem_SetAllocator() does have the following contract:

e It can be called after Py_PreInitialize() and before Py_InitializeFromConfig() to
install a custom memory allocator. There are no restrictions over the installed allocator
other than the ones imposed by the domain (for instance, the Raw Domain allows the
allocator to be called without the GIL held). See the section on allocator domains for more

information.

o If called after Python has finish initializing (after Py_InitializeFromConfig() has been
called) the allocator must wrap the existing allocator. Substituting the current allocator

for some other arbitrary one is not supported.

void PyMem_SetupDebugHooks (void)

Setup debug hooks in the Python memory allocators to detect memory errors.
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11.8 Debug hooks on the Python memory allocators
When Python is built in debug mode, the PyMem_SetupDebugHooks () function is called at the Python
preinitialization to setup debug hooks on Python memory allocators to detect memory errors.

The PYTHONMALLOC environment variable can be used to install debug hooks on a Python compiled in release
mode (ex: PYTHONMALLOC=debug).

The PyMem_SetupDebugHooks() function can be wused to set debug hooks after calling
PyMem_SetAllocator().

These debug hooks fill dynamically allocated memory blocks with special, recognizable bit patterns. Newly
allocated memory is filled with the byte 0xCD (PYMEM_CLEANBYTE), freed memory is filled with the byte
0xDD (PYMEM_DEADBYTE). Memory blocks are surrounded by "forbidden bytes” filled with the byte OxFD
(PYMEM_FORBIDDENBYTE). Strings of these bytes are unlikely to be valid addresses, floats, or ASCII strings.

TR T = v 7

e Detect API violations. For example, detect if PyObject_Free() is called on a memory block allocated
by PyMem_Malloc().

o Detect write before the start of the buffer (buffer underflow).
o Detect write after the end of the buffer (buffer overflow).

o Check that the GIL is held when allocator functions of PYMEM_DOMAIN_0OBJ (ex: PyObject_Malloc())
and PYMEM_DOMAIN_MEM (ex: PyMem_Malloc()) domains are called.

On error, the debug hooks use the tracemalloc module to get the traceback where a memory block was
allocated. The traceback is only displayed if tracemalloc is tracing Python memory allocations and the

memory block was traced.

Let S = sizeof (size_t). 2*S bytes are added at each end of each block of N bytes requested. The memory
layout is like so, where p represents the address returned by a malloc-like or realloc-like function (p[i:j]
means the slice of bytes from *(p+1i) inclusive up to *(p+j) exclusive; note that the treatment of negative

indices differs from a Python slice):

p[-2%5:-8] Number of bytes originally asked for. This is a size_t, big-endian (easier to read in a memory

dump).

p[-81 API identifier (ASCII character):
e 'r' for PYMEM_DOMAIN_RAW.
e 'm' for PYMEM_DOMAIN_MEM.

e 'o' for PYMEM_DOMAIN_OBJ.
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p[-S+1:0] Copies of PYMEM_FORBIDDENBYTE. Used to catch under- writes and reads.

pl0:N] The requested memory, filled with copies of PYMEM_CLEANBYTE, used to catch reference to
uninitialized memory. When a realloc-like function is called requesting a larger memory block, the new
excess bytes are also filled with PYMEM__CLEANBYTE. When a free-like function is called, these
are overwritten with PYMEM__DEADBYTE, to catch reference to freed memory. When a realloc-

like function is called requesting a smaller memory block, the excess old bytes are also filled with
PYMEM_DEADBYTE.

p[N:N+3] Copies of PYMEM FORBIDDENBYTE. Used to catch over- writes and reads.
p[N+S:N+2*S] Only used if the PYMEM_DEBUG_SERIALNO macro is defined (not defined by default).

A serial number, incremented by 1 on each call to a malloc-like or realloc-like function. Big-endian
size_t. If "bad memory” is detected later, the serial number gives an excellent way to set a breakpoint
on the next run, to capture the instant at which this block was passed out. The static function
bumpserialno() in obmalloc.c is the only place the serial number is incremented, and exists so you can

set such a breakpoint easily.

A realloc-like or free-like function first checks that the PYMEM_FORBIDDENBYTE bytes at each end
are intact. If they’ve been altered, diagnostic output is written to stderr, and the program is aborted via
Py_FatalError(). The other main failure mode is provoking a memory error when a program reads up one
of the special bit patterns and tries to use it as an address. If you get in a debugger then and look at the
object, you're likely to see that it’s entirely filled with PYMEM_DEADBYTE (meaning freed memory is
getting used) or PYMEM _CLEANBYTE (meaning uninitialized memory is getting used).

N—= a ¥ 3.6 TEHE: The PyMem_SetupDebugHooks () function now also works on Python compiled in
release mode. On error, the debug hooks now use tracemalloc to get the traceback where a memory block
was allocated. The debug hooks now also check if the GIL is held when functions of PYMEM_DOMAIN_0BJ and
PYMEM_DOMAIN_MEM domains are called.

N—Y 3 v 3.8 TEHE: Byte patterns 0xCB (PYMEM_CLEANBYTE), 0xDB (PYMEM_DEADBYTE) and OxFB
(PYMEM_FORBIDDENBYTE) have been replaced with 0xCD, 0xDD and OxFD to use the same values than Windows
CRT debug malloc() and free().

11.9 pymalloc 7O —%

Python {2i%. EMOEVD/NEIR (512 34 FUTD) A 7Y = 7 MITEELEN Tz pymalloc 7O —2H3H D
%5, pymalloc &, 256 KiB OFEEH A XD 7 7V —F" L MUONBZXEYSTy Y72 FWET, 512 34 b
LD HREREID YTTIX. PyMem_RawMalloc() & PyMem_RawRealloc() W27 4 —NXNv 7 LET,

pymalloc 1¥, PYMEM_DOMAIN_MEM (ex: PyMem_Malloc()) & PYMEM_DOMAIN_OBJ (ex: PyObject_Malloc())
FXA YD BBEDT7OTr—% TY,
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TV—=F7ar =213 ROBEBEHNET:
e Windows Tl& VirtualAlloc() & VirtualFree().
o AHTZ2%5E. mmap() ¥ munmap().
o ZNLUILDHEIE malloc() & free(),

This allocator is disabled if Python is configured with the --without-pymalloc option. It can also be
disabled at runtime using the PYTHONMALLOC environment variable (ex: PYTHONMALLOC=malloc).

11.9.1 pymalloc 7 —7+707—32DHRXZIAX

N—3a v 3.4 TEM.

type PyObjectArenaAllocator
TV —=FT7ar =Rl 57D DMERTT, 30D7 4 -V FERbET:

Z1—ILE S

void *ctx F-olr LTEINSZ - aryT7FX
void* alloc(void *ctx, size_t size) size XA FDOTV—FERE DY TET
void free(void *ctx, void *ptr, size_t size) | 7V —F %ML ET

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
TV—=F7ar—R2HRLET,

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
TV—=F T —RERELET,

11.10 tracemalloc C API

N—a ¥ 3.7 TENM.

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)

Track an allocated memory block in the tracemalloc module.

Return 0 on success, return -1 on error (failed to allocate memory to store the trace). Return -2 if

tracemalloc is disabled.
If memory block is already tracked, update the existing trace.

int PyTraceMalloc_Untrack(unsigned int domain, uintptr_t ptr)
Untrack an allocated memory block in the tracemalloc module. Do nothing if the block was not

tracked
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Return -2 if tracemalloc is disabled, otherwise return 0.

11.11 fERAH

BONBRAR B8 v F &2 o T, #8E Hioflz Python b — I 1/O Ny 77 B XE VRT3 X5 IcE SR
ATb DL RNTRLET:

PyObject *res;
char *buf = (char *) PyMem_Malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();
/* ...Do some I/0 operation involuving buf... */
res = PyBytes_FromString(buf);
PyMem_Free(buf); /* allocated with PyMem_Malloc */

return res;

FLa— P2 RoKty P TEVALSDZNIIRLET:

PyObject *res;
char *buf = PyMem_New(char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory() ;
/* ...Do some I/0 operation involving buf... */
res = PyBytes_FromString(buf);
PyMem_Del(buf); /* allocated with PyMem New */

return res;

EDOZOoDFITIE, Ny 7 7 2HICRICEEE Y M T 2BTHREL TV 2 EITERL TS W, ERE
HBHZAEV 7Oy 7T HREER. B2 XEVIREEELZER T 2GMBE2EO 372012, RUXEY API
77 IV ZfioTTI ZEWBETT, LTDa—-FRIEBZODZI—=0BHDH, ZDH5HD—DIERLL -7
ZIRIET 2B X £ ) BB EZEMR L TW2 DT B&BH (Fatal) ¥ 5~NL5F %2 LTVET,

char *bufl = PyMem_New(char, BUFSIZ);
char *buf2 = (char *) malloc(BUFSIZ);
char *buf3 = (char *) PyMem_Malloc(BUFSIZ);

PyMem_Del(buf3); /* Wrong —- should be PyMem_Free() */
free(buf2); /* Right -- allocated via malloc() */
free(bufl); /* Fatal -- should be PyMem_Del() */

FEDOXEY 70 v 7% Python b —7 L TEET2BEICHIIZ. PyObject_New() . PyObject_NewVar() . 8
X Pyobject_Del () Zff5 &, Python BIF2F 73 =27 b2 XEVMRLADBR LD TEXT,
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TWELVE

F7o 0 FREYR— (OBJECT IMPLEMENTATION SUPPORT)

COFETE, HiLwA7o =27 bORZERT 2FBRCHEON LK. B BXO~x 7m0 TaHALE T,

121 #T2x 0 b2E—TLICXEVERT S

PyObject *_Py0bject_New (PyTypeObject *type)

Return value: New reference.

PyVarObject *_Py0Object_NewVar (PyTypeObject *type, Py _ssize t size)

Return value: New reference.

PyObject *Py0bject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. Part of the Stable ABIL. #i721C X EVMREI NI4T = F b op I
B L. B PIHIREE T DS (initial reference) Z#IHHLL £5, FlbE AT =7 P RIRL X T,
type PHEDFA T = 7 P DERSBEARN - OWAEE G T 256, MILEHEIEHANRE T 2547
Pl bDty MGEMENET, 77727 FOMOD T 4 — L FITIFEE L RIF L EE Ao

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py _ssize_ 1 size)
Return value: Borrowed reference. Part of the Stable ABI. PyObject_Init() D& TORIEEITL, 7]
BHA XA TV 27 FOHBETERSEROIULL 5,

TYPE *Py0Object_New(TYPE, PyTypeObject *type)
Return value: New reference. Allocate a new Python object using the C structure type TYPE and
the Python type object type. Fields not defined by the Python object header are not initialized. The
caller will own the only reference to the object (i.e. its reference count will be one). The size of the

memory allocation is determined from the tp_basicsize field of the type object.

TYPE *PyObject_NewVar (TYPE, PyTypeObject *type, Py _ssize_t size)
Return value: New reference. C HiE{A%! TYPE ¥ Python A 7Y x 2 b type 2o TH LW
Python #7227 b XEY EICHAELE T, Python A7V 27 bAY X TERINTVWEREWVWT 4 —)L
RIFFIlbE N ER A, HERSNZXE VX TYPE BERICIZ. type D tp_itemsize 7 4 —)LV KT
FRESNTVD YA X% size HTORESEHATEE T, ZOBKE. BIZIXX T LD K 5 ITAERIFIC
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YA ZXBRETEDZA T2 N 2EETIRENTT, —HOEBD 7 4 — LV EFDODXEVEIHYTE—
ETToZeTrusr—a YEEERS L. XEVEHOMEN M EL FI,

void PyObject_Del (void *op)
PyObject_New() X PyObject_NewVar() T HELR L7z X EV 2R L $9, @K, ZOBBEA 7Y =2
FOBRUZHEE I T WS tp_dealloc NY FILOMUIHEINET, ZOBMEZNHIHELERIZ. XEY
FEIHIE D 1FRE R Python A7V =227 FEREFELTVWARVWDT, A 727 +D7 4 —L K IZHLTT
AL TIERD £HA

PyObject _Py_NoneStruct
Python 22513 None TR Z 2347V 22 T, ZOENDT7 7L RIE, ZDOF T 27 FADKRA V&R
iS5 Py_None ~ 7 R ffibizlFiuIizh £8 A,

BE:

PyModule_Create() HIREY 2 —1D7 w7 — b AR,

12.2 @D AT U MMEEF (common object structure)

Python Tid, A7 =2 MUZERT 2 LTHEZ K ORERIEDNE T, ZOHITR=>DMHEKL ZDHH
FHFEZOWTEHAL 5,

12.2.1 Base object types and macros

2TOD Python 2 7Y =7 M, #7227 FOXEYRNREDEHED?ITH 2DVED 7 4 — L RETR2ICHE
LTVWES, Z2D7 14—V FiX PyObject B X PyVarObject M TRHEINET, Zho0My F, ftho
2TOD Python 7Y =7 FOERTEEE IFHENEODATWE v 702 ffio TERINTVET,

type PyObject
Part of the Limited API. (Only some members are part of the stable ABL) &2TDA 7Y =7 MIXZ
DRZILRL 72D DTT, ZORITIK, 24TV 27 MBI HRA V&% 47T =2 b LT Python
OIS DITRELERBA > TWET, BHED 7 VU -7 LV FTR, ZOMEKICIEIATY=2 D
AT b A T2 MITHIET AT 2 7 FEIB Ao T0ET, FERRITIE PyObject TH S
ZEWREFEINTVERAD, 2TOD Python #7227 bADKA Y &XIE PyObjectx NF ¥ A M TEXE
o AYNIZT 7R AT B2 Py_REFCNT =27 0¥ Py TYPE =7 aZffibiRiFiuiinh €A,

type PyVarObject
Part of the Limited API. (Only some members are part of the stable ABI.) PyObject Z¥Lik L T,
ob_size 74 —/VFZBMLAEDDTY, ZOMERI. RS (length) DR ZFOA 7Y =7 M RRTFIC
MLUTHWET, ZOMA Python/C API THEDLDNZ ZLIXFLAEDD ERA, AYNRKTI7ERT S
\21& Py_REFCNT =27 ®a, Py TYPE ~7 W, Py SIZE =7 u%Z{Hbiiyiulirh £8A,
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PyObject_HEAD
AEREIZRLZBROA T 27 b 2REATIHLVWELPEST T2 21>~ 27u T3, PyOb-
ject_ HEAD =27 nl3XD k5B ET:

PyObject ob_base;

Liz®H 3 Pyovject D FF a2 XY bESRLTLEE W,

PyObject_VAR_HEAD
AVARVAZ B A REEFOA T2 7 M ERBETZHLWEEZES T2 215~/ 0 T,
PyObject. VAR HEAD =27 mli3X® &k 5 2B INET:

PyVarObject ob_base;

LizH B PyVvarObject D FF 2 XY b EZHLTLZE W,

int Py_Is(const PyObject *z, const PyObject *y)
Part of the Stable ABI since version 3.10. Test if the = object is the y object, the same as x is y in
Python.

N— a3 ¥ 3.10 TEH.

int Py_IsNone(const PyObject *)
Part of the Stable ABI since version 3.10. Test if an object is the None singleton, the same as x is

None in Python.
N— a3 ¥ 3.10 TEH.

int Py_IsTrue(const PyObject *x)
Part of the Stable ABI since version 3.10. Test if an object is the True singleton, the same as x is

True in Python.
N— a3 > 3.10 TEM.

int Py_IsFalse(const PyObject *x)
Part of the Stable ABI since version 3.10. Test if an object is the False singleton, the same as x is

False in Python.
N—a ¥ 3.10 TEM.

PyTypeObject *Py_TYPE(const PyObject *0)
Get the type of the Python object o.

Return a borrowed reference.

Use the Py_SET_ TYPE() function to set an object type.
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int Py_IS_TYPE(PyObject *o, PyTypeObject *type)
Return non-zero if the object o type is type. Return zero otherwise. Equivalent to: Py_TYPE(o) ==
type.

N— g 3.9 TEM.

void Py_SET_TYPE(PyObject *o, PyTypeObject *type)
Set the object o type to type.

N—Ya ¥ 3.9 TEM.

Py ssize t Py_REFCNT (const PyObject *0)
Python # 7> =27 F o DZRAY >V F2HIRL 9,

N—a ¥ 3.10 TEHE: Py REFCNT() is changed to the inline static function. Use Py_SET REFCNT()

to set an object reference count.

void Py_SET_REFCNT (PyObject *o, Py_ssize_t refent)
FT7T b 0o DBRAITV Y M refent ITRELET,

N—a v 3.9 Tl

Py ssize t Py_SIZE(const PyVarObject *o0)
Get the size of the Python object o.

Use the Py_SET SIZE() function to set an object size.

void Py_SET_SIZE(PyVarObject *o, Py_ssize_t size)

Set the object o size to size.
N— a v 3.9 TEM.

PyObject_HEAD_INIT (type)
LW Pyovject D72 DDHIEICEMT 2~/ 8T, 207 aldRD L5 ICERENET,

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
L\, ob_size 7 4 =L REETL PyVarObject MO OPIAEICEMT 2~/ 0 T3, ZO~vrn
BRO XS ICEHENE T,

_PyObject_EXTRA_INIT

1, type, size,
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12.2.2 Implementing functions and methods

type PyCFunction

Part of the Stable ABI. Type of the functions used to implement most Python callables in C. Functions
of this type take two PyObject* parameters and return one such value. If the return value is NULL, an
exception shall have been set. If not NULL, the return value is interpreted as the return value of the

function as exposed in Python. The function must return a new reference.

B DS 732 F 2 IZRDEBHTT

PyObject *PyCFunction(PyObject #*self,
PyObject *args);

type PyCFunctionWithKeywords

type

type

Part of the Stable ABI. Type of the functions used to implement Python callables in C with signature
METH_VARARGS | METH_KEYWORDS. The function signature is:

PyObject *PyCFunctionWithKeywords(PyObject *self,
PyObject *args,
PyObject *kwargs);

_PyCFunctionFast

Type of the functions used to implement Python callables in C with signature METH_FASTCALL. The

function signature is:

PyObject *_PyCFunctionFast(PyObject *self,
PyObject *const *args,

Py_ssize_t nargs);

_PyCFunctionFastWithKeywords

Type of the functions used to implement Python callables in C with signature METH_FASTCALL |
METH_KEYWORDS. The function signature is:

PyObject *_PyCFunctionFastWithKeywords(PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,

PyObject *kwnames);

type PyCMethod

Type of the functions used to implement Python callables in C with signature METH_METHOD |
METH_FASTCALL | METH_KEYWORDS. The function signature is:

PyObject *PyCMethod(PyObject *self,
PyTypeObject *defining_class,

KDR=212%i<)

12.2.
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(FIDR=I 5 DfEE)

PyObject *const *args,

Py_ssize_t nargs,

PyObject *kwnames)

N—ar 3.9 TEM.

type PyMethodDef
Part of the Stable ABI (including all members). #EIRMD XY v ¥ Z2ilid 3 2 BHICH W 2 #ER TS, &
DHERIZIZ 4 DD 7 4 — L 03D D £

const char *ml_name

XY v K%

PyCFunction ml_meth
C REANDFEAL ¥ &

int m1_flags
flags bits indicating how the call should be constructed

const char *ml_doc
docstring ONEZIET KA » &

ml_meth (& C OBEEEA VX TF, BEBIIBIOHETERIN TV TINFVERAD, FIZ PyObject*x ZiRL
F5, B PyFunction THRWHEHSE, XV vy FT—IANTHF Yy A METI L5V A IPBERTEZ
RBTUL & 5, PyCFunction TIXHHIDINT X ZH PyObjectx BITH B EFRLTVWETH, EED C 8%
self A7V 27 NS EEIFI I ATORTVET,

The m1_flags field is a bitfield which can include the following flags. The individual flags indicate either a

calling convention or a binding convention.
There are these calling conventions:

METH_VARARGS
PyCFunction B4D X v FTHREFNfEDON 2O H LHIRITF, BIBUI Pyobject* Blo51¥fE%Z —>
FERLET, RODFIEIIXY v ROD self A7 227 FTT; BV 2a—LVEAKOHE, ZHUEEY 2 -1
AT PTT, BT RXE (KL args EMHENET) 13X, BTOIBERRTL2XTILA TP =
7 N TF, T ARIZEE, PyArg_ParseTuple() X PyArg_UnpackTuple() TUHINF T,

METH_VARARGS | METH_KEYWORDS
Methods with these flags must be of type PyCFunctionlithKeywords. The function expects three
parameters: self, args, kwargs where kwargs is a dictionary of all the keyword arguments or pos-
sibly NULL if there are no keyword arguments. The parameters are typically processed using

PyArg_ParseTupleAndKeywords ().

METH_FASTCALL
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Fast calling convention supporting only positional arguments. The methods have the type
_PyCFunctionFast. The first parameter is self, the second parameter is a C array of PyObjectx
values indicating the arguments and the third parameter is the number of arguments (the length of

the array).
N—a v 3.7 THE.
N— a ¥ 3.10 TZAH: METH_FASTCALL is now part of the stable ABI.

METH_FASTCALL | METH_KEYWORDS
Extension of METH FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. Keyword arguments are passed the same way as in the wvector-
call protocol: there is an additional fourth PyObject* parameter which is a tuple representing the
names of the keyword arguments (which are guaranteed to be strings) or possibly NULL if there are
no keywords. The values of the keyword arguments are stored in the args array, after the positional

arguments.
N— a ¥ 3.7 TEM.

METH_METHOD | METH_FASTCALL | METH_KEYWORDS
Extension of METH_FASTCALL | METH_KEYWORDS supporting the defining class, that is, the class that
contains the method in question. The defining class might be a superclass of Py_TYPE(self).

The method needs to be of type PyCMethod, the same as for METH_FASTCALL | METH_KEYWORDS with

defining_class argument added after self.
N—a v 3.9 THEM.

METH_NOARGS
FIERD N R Y v RIE, METH _NOARGS 7 7 7% D758, DERGIBPIEEEINTVWENEF v 7L
BIEDET, T5L%RXY Y Fid PyCFunction BITHR S TERD EH A, F—D %5 XXX self 17
D, BV 2 NAhFTI 27 M UVRARZVANOBRERFEFT 222 WRDET, T &k, F_o8
ZXZIENULL IZ72 D £9,

METH_O
BM—DA 722 b5l 5 XY v Rl Pydrg_ParseTuple() Z5|E "0" IC L TIHEOHITRHD
W2\ METH 0 7 9 VD& TIEETEE 3, XV v Fi& PyCFunction BT, self XTI X R E—D5| %R
B9 % PyObjectk XTI X XEfFNET,

ROZo0E#X, MOHLBENERTHDOTIERL, Z77ADX Yy Fe L THEIBOREARERTHDT
T, BV a—MH L TEEINZBEETHOWTIEEZDERA, AV Y FIZRLTE. BKT—2LhIDT7 57
vy PTEEHA,

METH_CLASS
XYy RORPIOSIEIIIE, DA VARV RATEBRABA T2 7 v REINE T, 2D 77 7 3HAA
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HBIEY classmethod () Zfio THEMT 2D LRI 5 AXY W K (class method) 2 £ T 5 7= DI fED
nEI,

METH_STATIC
AV FOBYDOBIKICIE. BDA4 YRR YRATIERL NULL BREIAET, 20795 7.
staticmethod() Zfio THMT 2D LF U WXV v R (static method) ZHERT 27D 1fibh
\ij—o

B —ODERIE, HEXAY Yy FEFRADHIDRAY v NERLBEMZ 205 02HIHIL £9,

METH_COEXIST
XYy FEHFOERTBE MR 2 Tu— NLET, METH COEXIST 2 EE LRI, 77 41
POBEW LTz o T, EBPEELRVEIIRF Yy T LET, Ry b I o %=FXVy RT—=71&D
HEfIcE— FENDZDT, HlZIX sq contains Ay MEF vy FLTWA XY v K __contains__() %4
L. 4% ® PyCFunction ®u— RZ[HIELE S, 20757 %2EFHKT 5 . PyCFunction &7 v %—
ATV PEBEERZ AT FEIN, Ay b 2E L EF, PyCFunctions DM LIZ T v 8—
F7Vx27 POMUHL LD REELEINTVWEDT, 25 LAEIERICKRD $3,

12.2.3 Accessing attributes of extension types

type PyMemberDef
Part of the Stable ABI (including all members). type ® C fEEAD X Y N LTI NTVWS, &
BHDEMZRIHWERTS, ZoWERD7 4+ — L FEIMTOEBHTT:

Z14—=ILF | CO® =0

name const char * | X > \#%

type int C &R DX v D

offset Py_ssize t | ZDX D type object BHEKH DIGFTD offset /N4 X
flags int 7 4 =V RDHAN LEAITEAATRROPERT Y b 757
doc const char * | docstring DNEEITRA > X

type 37K TAD COREEKRTZ T_ /70D 55D 1 DTY, X0 Python 267 7235
LE, ZOXINEIMET S Python OBIIEHINE T,
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Yo 0% C pf

T SHORT short

T_INT int

T LONG long

T _FLOAT FEV MR
T_DOUBLE double

T STRING const char *
T_OBJECT PyObject *
T_OBJECT_ EX | PyObject *

T CHAR char

T BYTE char

T UBYTE unsigned char
T _UINT unsigned int
T USHORT unsigned short
T_ULONG unsigned long
T BOOL char
T_LONGLONG long long

T ULONGLONG | unsigned long long
T PYSSIZET Py_ssize_t

T_OBJECT ¥ T_OBJECT_EX 23# 7> TWA DX, T_OBJECT & X ¥ \%3 NULL 72572 & £IZ None %i8§
DIzt Uy T_OBJECT_EX % AttributeError %% 3 2R T3, T_OBJECT_EX i T_OBJECT X b B
T3 del XEZIELL H0HS5 DT, TxHUL T_OBJECT Tld7% < T_OBJECT EX 2o TL &\,

flags can be 0 for write and read access or READONLY for read-only access. Using T_STRING for type
implies READONLY. T_STRING data is interpreted as UTF-8. Only T_0BJECT and T_0BJECT_EX members
can be deleted. (They are set to NULL).

Heap allocated types (created using PyType_FromSpec () or similar), PyMemberDef may contain defi-

nitions for the special members __dictoffset weaklistoffset__ and __vectorcalloffset__,

—_) -

corresponding to tp_dictoffset, tp_weaklistoffset and tp_vectorcall_offset in type objects.
These must be defined with T_PYSSIZET and READONLY, for example:

static PyMemberDef spam_type_members[] = {
{"__dictoffset__", T_PYSSIZET, offsetof(Spam_object, dict), READONLY},
{NULL} /* Sentinel */

};

PyObject *PyMember_GetOne (const char *obj addr, struct PyMemberDef *m)
Get an attribute belonging to the object at address obj addr. The attribute is described by
PyMemberDef m. Returns NULL on error.
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int PyMember_Set0One (char *o0bj addr, struct PyMemberDef *m, PyObject *o0)
Set an attribute belonging to the object at address obj addr to object o. The attribute to set is

described by PyMemberDef m. Returns O if successful and a negative value on failure.

type PyGetSetDef
Part of the Stable ABI (including all members). BAO T XT 4 DX SR T VL AR EFRKT 27D D

JERTF, PyTypeObject.tp_getset ARy FDFHHBSIML T 1ZE W,

Z1—JL | CDOH LS
e
name const char | @M%
*
get getter C function to get the attribute
£4 setter B2ty /RS 2EEO C 58, BB E. BIEEHEARD
HHICRD 9,
doc const char | fEED FF 2 X 7= a3 Y XFF
k
closure void * getter & setter DEMT — X 24T 2. F 7Y a3 VOBKKRAL ¥ &,

get BRI PyObjectx T X =& (L VARV R) LBIBAEA & (B# T % “closure”) % 1 DZIFHD
9,

typedef PyObject *(xgetter) (PyObject *, void *);

D F 721 R NULL IS DEGICEI N EEFH LVWSEBERLE T,

set BHIZ PyObjectkx RTI XA =& (L VAR YAty PENZREME) LKA & (BET 3
“closure®) ZZZIFTHD 3,

typedef int (*setter) (PyObject *, PyObject *, void *);

BHEZHIERT 285813, 2 BHD RS A —XIZ NULL 28 L E 3, M L7Z5E1F 0 2. RBLZEER
-1 #FH e LTRLET,

123 BAToxo +

HARANORZ EFRT 281K PyTypeObject MERIZ, BZ5< Python £ 73 =27 b A7 20O Th
SEERMEARD 1 DTL x5, BA TP 22 I PyObject_* % PyType_* ROBEBTIRZ ETH. 1ZL A
YD Python 77V 57— a>yict> T, SLTHHADD ZBEETIRBLFVA, BA T2 EA TV =
JIBREDEIRES RO LB TINE, A VXV XEARSH L RBEERT HILREY 2 — LTl
IEEICHERIFAE TS,
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BATY 27 MIFHEDA (standard type) IZHANR2 &2 D RELREERTT, FEA 727 MIZ L DE
PRIFLTED, 20132 AL CBEABADEAL VX2 T, 2R ZPh OB ZDTIDBRED/ NI W 2 HEL
TWES, TOFTIE, ATz D7 4 — L FIZOWTEHMEZRBALES, &7 1 — Fid. #EEANT

HBLS 2 IEFICHHE ATV E T,

UFRDZ 49270771 Y RMAT, EREG HiTl& PyTypeObject DEIR Y H W% —H THET = 242

HFTVWET,

1231 24y UT77L >R

tp XOv b+
PyTypeObject Xy k*! B FRXY v R/ F%EN Info*2
QT DI
<R> tp_name const char * ___name___ X X
tp_basicsize Py ssize_t X X X
tp_itemsize Py ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py_ssize_t X X
(tp_getattr) getattrfunc ___getattribute___| €
_ getattr_
(tp_setattr) setattrfunc _ setattr,  delattr e
tp_as_async PyAsyncMethods * sub-slots %
tp_repr reprfunc __repr___ X X X
tp_as_number PyNumberMethods * sub-slots %
tp_as_sequence PySequenceMethods * sub-slots %
tp_as_mapping PyMappingMethods * sub-slots %
tp_hash hashfunc __hash X ¢
tp_call ternaryfunc __call X X
tp_str reprfunc _ str_ X X
tp_getattro getattrofunc __getattribute | X X €
___getattr____

tp_setattro setattrofunc __setattr ,  delattr X X (¢
tp_as_buffer PyBufferProcs * %
tp_flags unsigned long X X ?
tp_doc const char * __doc___ X X
tp_traverse traverseproc X G
tp_clear inquiTy X G

ROR—T|HEL
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R 1-FIOR—IH5DHEE

PyTypeObject 2Oy k*! B BWHAY Y R /SHRENY Info*2
QT DI
tp_richcompare richemp func N le_ |, eq X G
~_ne gt , ge_
tp_weaklistoffset Py_ssize_t X ?
tp_iter getiterfunc _ iter X
tp_titernext tternext func __next_ X
tp_methods PyMethodDef || X X
tp_members PyMemberDef || X
tp_getset PyGetSetDef || X X
tp_base PyTypeObject * ___base_ X
tp_dict PyObject * _dict___ ?
tp_descr_get descrget func _get X
tp_descr_set descrset func _set_,  delete_ X
tp_dictoffset Py_ssize_t X |7
tp_intt inttproc _init X X X
tp_alloc allocfunc X 70 ?
tp_new newfunc __ new___ XX 77
tp_free freefunc XX 77
tp_is_gc inQuUITY X X
<tp_bases> PyObject * _ bases_ ~
<tp_mro> PyObject * __mro___ ~
[tp_cache] PyObject *
[tp_subclasses] PyObject * ___subclasses__
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor ~del X
tp_vectorcall vectorcall func

*I (): A slot name in parentheses indicates it is (effectively) deprecated.

<>: Names in angle brackets should be initially set to NULL and treated as read-only.

[]: Names in square brackets are for internal use only.
<R> (as a prefix) means the field is required (must be non-NULL).

*2 5

”0O”: set on PyBaseObject_Type
”T”: set on PyType_Type

”D?”: default (if slot is set to NULL)
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sub-slots
Slot i) BJHEXAY Y R
am_awatt unaryfunc ___await_
am_aiter unaryfunc __aiter
am_anext unaryfunc ___anext
am_send sendfunc
nb_add binaryfunc __add___
__radd_
nb_inplace_add binaryfunc _ dadd___
nb_subtract binaryfunc __sub_
___rsub___
nb_inplace_subtract binaryfunc _isub_
nb_multiply binaryfunc __mul_
~ rmul
nb_tinplace_multiply binaryfunc _ imul_
nb_remainder binaryfunc _ mod___
__rmod____
nb_inplace_remainder binaryfunc ___imod___
nb_divmod binaryfunc ~__divmod____
__rdivmod___
nb_power ternaryfunc ___pow____
___rpow___
nb_inplace_power ternaryfunc __ipow___
nb_negative unaryfunc __neg
nb_positive unaryfunc ___pos____
nb_absolute unaryfunc __abs_
nb_bool INQUITY __bool
nb_tinvert unaryfunc _invert_
<t hinarufunc Ishift. rl-

X - PyType_Ready sets this value if it is NULL
~ - PyType_Ready always sets this value (it should be NULL)
? - PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").

”I”: inheritance

X - type slot is inherited via *PyType_Ready* if defined with a *NULL* value
% — the slots of the sub-struct are inherited individually
G - inherited, but only in combination with other slots; see the slot's description

? - it's complicated; see the slot's description
N ! I fFoctively inherited £l b t] 1 i lool hai
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R 2-AIOR—IHS5DHEE

Slot B XYy R
nb_inplace_lshift binaryfunc _ ilshift_
nb_rshift binaryfunc _rshift_
_rrshift
nb_inplace_rshift binaryfunc _ irshift
nb_and binaryfunc _and
~ rand
nb_inplace_and binaryfunc _ dand
nb_zor binaryfunc ___XOr___
___IXOr____
nb_inplace_zor binaryfunc _ ixor___
nb_or binaryfunc ~_or___ ___ror
nb_inplace_or binaryfunc _ dor_
nb_int unaryfunc ~int
nb_reserved void *
nb_float unary func _ float_
nb_floor_divide binaryfunc _ floordiv___
nb_inplace_floor_divide binaryfunc _ifloordiv__
nb_true_divide binaryfunc ___truediv__
nb_inplace_true_divide binaryfunc __itruediv___
nb_index unary func _index
nb_matriz_multiply binaryfunc _ matmul
~ rmatmul
nb_inplace_matriz_multiply binaryfunc _imatmul
mp_length lenfunc _len
mp_subscript binaryfunc __getitem
mp_ass_subscript objobjargproc ___setitem |
_ delitem_
sq_length lenfunc _len_
sq_concat binaryfunc __add__
sq_repeat ssizeargfunc _ mul_
sq_1item ssizeargfunc _getitem_
sq_ass_titem ssizeobjargproc ___setitem
~ delitem_
sq_contains objobjproc ___contains____
sq_tinplace_concat binaryfunc _dadd___

;xa)/\n_b‘\‘:l:ﬁ(
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R 2-AIOR—IHS5DHEE

Slot B XY v R
sq_1inplace_repeat ssizeargfunc __imul_
bf_getbuffer getbufferproc()

bf_releasebuffer releasebufferproc()
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A0y bDEHRE (typedef)

EEE (typedef) 583 w|OER
allocfunc PyObject *
PyTypeObject *
Py _ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyUbject ©
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See Slot Type typedefs below for more detail.

12.3.2 PyTypeObject &

PyTypeObject DMEREFRIE Include/object.h THROFHNZIZTTT, ZROFMEEI DI, T2
WFERZRDIELET:

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */

Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall_offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suttes for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;

PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;

setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */

PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */
/* Assigned meaning in release 2.0 */

/* call function for all accessible objects */

traverseproc tp_traverse;

(KDR=12%i )
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(FIDR=I 5 DfEE)

/* delete references to contained objects */

inquiry tp_clear;

/* Assigned meaning in release 2.1 */
/* rich comparisons */

richcmpfunc tp_richcompare;

/* weak reference enabler */

Py_ssize_t tp_weaklistoffset;

/* Iterators */
getiterfunc tp_iter;

iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

// Strong reference on a heap type, borrowed reference on a static type
struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

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

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */

unsigned int tp_version_tag;

destructor tp_finalize;
vectorcallfunc tp_vectorcall;

} PyTypeObject;
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12.3.3 PyObject XO0v ~

AT =7 MEERIE PylVarObject MEERZHLR L7z H DTT, ob_size 7 4 —/L FiX. (B class SLHME
O3 type_new() THMEND) BINNRENIIWE S, PyType_Type (XXX A7) X tp_itemsize AL
THDTHERLTLZEZ W, ThAbB, A YRAXYRA (DEDVMATY 227 1) 1T ob_size 7 4 —/L ROTEE
LRI BDOFEA

Py ssize t PyObject.ob_refcnt
Part of the Stable ABL. B4 7Y = 7 DSB8 H 7 >~ T, PyObject_HEAD_INIT 13 Z OfE% 1 I
fbLET, BIUICAEUBRSNEEA TSI b Tl B4 VARV Z (ob_type DM T 28 % 15
LTW3A 7027 M) 3BBEIY Y M TE2RRUCE BDERA . BIRNICATVERINZBEAI IO
Ik OB/E. A VARV RIZBRAY Y FOMRIT BDET

.
YT RATIEZDT 4 — L FEHELZEA,

PyTypeObject *PyObject.ob_type
Part of the Stable ABL. BIEADT, FIOFWHFE2FT 2L XXX A T TF, PyObject _HEAD_INIT ¥ H
THIEHLE A, @ L &PyType_Type W2 D £35, LaL. (< & H) Windows THIATZ 2810 —
FAJRERINIRE Y 2 — VTR, a2y 4 ZJI3ABIIETRIRWEe XM ZDF%F, 22T, Zobll
LT, PyObject_HEAD_INIT Z!& NULL 2 L THIEL L TH =, MOBRIEZITSENTEY 2 — L OFH]
LB CHIRANICZ D7 4 — L R 2L T 2 2 ilhoTWE T, ZOBERUTD LS TV E !

Foo_Type.ob_type = &PyType_Type;

LFOHEEEZ, ZETI2HOVDLEEZA VAR YAERID SN L TEI»RIINIERD F8 A
PyType_Ready () & ob_type %% NULL % ¥ 5 22#i-X, NULL DFEITIZEEES 7 2D ob_type 7 4 —JL
FTHHL L £ 3, ob_type 7 4 =)L R23E B TR WEHE, PyType_Ready() \EZD7 4 =V REZEHEL
FE A

.
Y TRATEZDT 4 — L REHELET,

PyObject *Py0Object._ob_next

PyObject *PyObject._ob_prev
These fields are only present when the macro Py_TRACE_REFS is defined (see the configure

--with-trace-refs option).

Their initialization to NULL is taken care of by the PyObject _HEAD_INIT macro. For statically allocated
objects, these fields always remain NULL. For dynamically allocated objects, these two fields are used to

link the object into a doubly linked list of all live objects on the heap.

This could be used for various debugging purposes; currently the only uses are the sys.getobjects()
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function and to print the objects that are still alive at the end of a run when the environment variable

PYTHONDUMPREFS is set.
R

Y TRATIEIDT 4 =L EFEHELZHEA,

12.3.4 PyVarObject XOv b~

Py _ssize_t PyVarObject.ob_size

Part of the Stable ABL B A EVEFRINATVWREAI IS I L OBFE, 207 4 = FiZ¥rizyl
b Ed, BNICATVBRSATVWAREA TSI OFAE. 207 4 — L FIZNEMER XN 25
W ERZRbB £3,

k.

P TRALFAZZDT7 4 — NV FEHEALEHEA,

12.3.5 PyTypeObject XO0v ~

Each slot has a section describing inheritance. If PyType_Ready () may set a value when the field is set to

NULL then there will also be a ”"Default” section. (Note that many fields set on PyBaseObject_Type and

PyType_Type effectively act as defaults.)

const char *PyTypeObject.tp_name

BDZRIHBA > TWB NUL K E N FHADEAL VX T, B a—lDZa—NLERL LTT
A TEZHOLE, ZOXFIIGEEREY 2 —V%, Fy b, ZLTEOARN S XN D %
T HARAARIDIEGE, 2R OROLETTY, B a—AnH 2y r—IDH TES 2 —LDEFE, 5EE
BRI —PEPEEREY 2 —NVEZD—FIHR->oTVET, HlZIE. v r—YPHNOYTEI2—)L
QRASDTWVWREY 2—L M ATERSINTWVWS T, tp_name & "P.Q.M.T" WZHHHELL 5

FRICAEBUBRINZBEA TSI OBE. 2074 — A FIEREIBEOLRNICRD, Y 2—1%1F
ROFENTHF— '__module_ ' XT3 EYL L THRIIREINE T,

BHICATVBRSNZEA TSI OGS, tp_name 7 4 — L FIZE Ry FREENTVWBIXTT
T, RED Ry P& D BENCH 20 LFHEEIE _ _module BMEX LT, £ Fy bXDIEAH
3E453% _ _name  J@MEr L Tr27tATEZET,

Fy PN TOWRWES, tp_name 7 4 =)L FORNELTH __name__ JEMEIZ/Z D, __module__ &
X FRD XS5 WCHOFENTIHRINIZEY FLARWSED) RERIIZDET, Z0%H, Z0HIX
pickle (L TERNWZ EIZKRDET, T HIT, pydoc BERTEEIS 2 — L FF a2 XY FPDYRAMIHHEDS

- I
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This field must not be NULL. It is the only required field in PyTypeObject () (other than potentially

tp_itemsize).
i
YITRATRIIDT 4 =N FEfEAL EH A,

Py_ssize_t PyTypeObject.tp_basicsize

Py ssize t PyTypeObject.tp_itemsize
INBEDT 4=V RIE B VAR ZADANA, P YA REFETES XS CLET,

AN o0FESI DD 3 EERA VY RAX T ZADENI, tp_itemsize 7 4 —L R3O T, AJEREA
VARV ADIE tp_itemsize 74— RMBIEXODMEICKD £, BIEEA Y RAZ RAOMDIGE, £
TDA VAR RFFELL tp_basicsize THA LNV A XKD ET,

AIZEEA VARV ADWRDEE., 4 Y AX Y A2 ob_size 74—V EWBELTERLF. A VARV R
DHAREINEZLXT T2 bD " RE” 2 LT, tp_basicsize ¥ tp_itemsize D NfEZRELZHDIC
%D %%, N OEIZEE, f Y RAXYAD ob_size 7 4 —/L FIZRRENE T, L LAV OHhdH
DET: HIZIX, BETIEADEEZ ob_size o T, f YRAXVADRIMHEPATHEZZ%E/RL, N
H&lX abs(ob_size) 12D FF, F/-, ob_size 74 — L FDRHE05W0WoT, I LA VARY
AW ERTHZH e 2BRLERA (FIZ13, VR MIOKERIEERED A Y 2R Y AR 512 H
b3 A VARV RIZIZHB » AL EKREZR o7 ob_size 74 =L F2H D FT),

FARY A 12, PyObject_HEAD =7 R ¥721% PyObject_VAR_HEAD =71 (4 Y ARV AMEREZES
TH2DRfE-/B 060027 0) TESENTVE T 4 =L EBAS>TVET, EHIT, _ob_prev BXU
_ob_next 74 —IVEBHIZGE, TAEDT7 4 =L FdH A AZMBEINET, > T, tp_basicsize
DIELWHIHLEZ G 2123, A VARV AT DL A7V b 2EFT 5 0I5 G LT
sizeof HET 25 LodHh FHA, HEVA ITE, GC ANy ZH A4 I A>TVERA,

TIA YA MCHET IR ZBOBRERZHLET SRICREDT 74 Y XY PR EE R D55,
tp_basicsize DEIZRZ DI RIFNIRD /A, Bil: H 28D double DEFZFEELTWVWD E L
£9, tp_itemsize \¥ sizeof(double) TF, tp_basicsize M sizeof(double) (ZZTWEIh%
double D7 74 ¥ XY FHERT 2V 4 XEAET %) DM OH A X282 L5520 70r 3
YOHETT,

For any type with variable-length instances, this field must not be NULL.
for g

INBHDT 4 = RV T XA AR LIRS NE T, BEXA 750 TR tp_itemsize ZHfo T
WG E, BEX A TOFEIKFE L ETH, — BN 77X 4 I THlO 0 THEWEZ tp_itemsize 1T
RETDHOREIRETIEHY FHA,

destructor PyTypeObject.tp_dealloc
AVRARYADT AT 7 REABANDRA VX TF, ZOMEIL (HET None % Ellipsis DHFED XS
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W2) A VAR APRLUTRAEYBRENZVETROWRE OB TERLRITNUIRD EEA, 72 F v
ROEH TF:

void tp_dealloc(PyObject *self);

FA NSRBI, BRA Y Y FBFICE 02 - 7B Py_DECREF() = Py_XDECREF() <7 1
ORI NET, BMOHEINZRETIEH, A VARV RARBEFLEEELE TN, 4 VAR AT
BZHIIIELBVIREET T, TR NI 7 REBEBA VAR ARERHEL TV R 2 TOSRBEMB L, A
VARYVADPHRLTOVWERETDRXEY Ny 7 7% (N 7 7 OMLRFICHE - 7B 2 X €Y
fRIBAE R o C) RIL. 20D tp_free BAREMUHLE T, 2BV T XA TRIERTER
W (Py_TPFLAGS_BASETYPE 72 Z7Wt v F I TWRW) A, tp_free DIRODICATI 27 FDX
TV R (deallocator) ZEHEMFEIMLTHPEVERA, A7V =7 FDOXEYFREEIZ. A
VARV ADAEVMEREZITO BRI o Z2BBUICHIE L b O TRITNE LD XA A VRAX VA%
PyObject_New() % PyObject_VarNew() TXEV HEMR LG EICIE, B PyObject_Del () Zffiu,
PyObject_GC_New() % PyObject_GC_NewVar() THEMRL 73BE1TId PyObject_GC_Del () W% T,

If the type supports garbage collection (has the Py_TPFLAGS HAVE_GC flag bit set), the destructor
should call PyObject_GC UnTrack() before clearing any member fields.

static void foo_dealloc(foo_object *self) {
PyObject_GC_UnTrack(self);
Py_CLEAR(self->ref);
Py_TYPE(self)->tp_free((PyObject *)self);

Finally, if the type is heap allocated (Py_TPFLAGS_HEAPTYPE), the deallocator should release the owned
reference to its type object (via Py_DECREF()) after calling the type deallocator. In order to avoid

dangling pointers, the recommended way to achieve this is:

static void foo_dealloc(foo_object *self) {
PyTypeObject *tp = Py_TYPE(self);
// free references and buffers here
tp->tp_free(self);
Py_DECREF (tp) ;

IR

IR FEZDT 4 — LR BRELE T,

Py ssize t PyTypeObject.tp_vectorcall_offset

An optional offset to a per-instance function that implements calling the object using the wvectorcall

protocol, a more efficient alternative of the simpler tp_call.

This field is only used if the flag Py TPFLAGS_HAVE_VECTORCALL is set. If so, this must be a positive

. nine the offset in the i ) .
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The wectorcallfunc pointer may be NULL, in which case the instance behaves as if

Py_TPFLAGS_HAVE_VECTORCALL was not set: calling the instance falls back to tp_call.

Any class that sets Py_TPFLAGS_HAVE_VECTORCALL must also set tp_call and make sure its be-
haviour is consistent with the wectorcallfunc function. This can be done by setting ¢p call to

PyVectorcall_Call().

Z4&: It is not recommended for heap types to implement the vectorcall protocol. When a user
sets __call__ in Python code, only tp_call is updated, likely making it inconsistent with the

vectorcall function.

N— a ¥ 3.8 TZH: Before version 3.8, this slot was named tp_print. In Python 2.x, it was used

for printing to a file. In Python 3.0 to 3.7, it was unused.
; UE(:

This field is always inherited. However, the Py TPFLAGS_HAVE_VECTORCALL flag is not always inherited.
If it’s not, then the subclass won’t use vectorcall, except when PyVectorcall_Call() is explicitly

called. This is in particular the case for heap types (including subclasses defined in Python).

getattrfunc PyTypeObject.tp_getattr
F 7T a DKL Y XT, get-attribute-string 2175 BEEIEL £ 7.

D7 4=V FEIHHERETT, ZOT7 44—V REERT DL X, tp_getattro BEEFIL X 5 TEEL.
BRI Python XFH 7Y =7 b TlERL C FEHITHRET 2 &5 RBEHERET XLzl
BHEEA

i
Group: tp_getattr, tp_getattro

ZDT7 4=V RiX tp_getattro LHITH T XA SR INET: Thbb, 3 7X4 7D tp_getattr
B XU tp_getattro M NULL DA, ¥ 7 XA FIIHEX A T2 5 tp_getattr & tp_getattro
ZMTE bMAEL FT,

setattrfunc PyTypeObject.tp_setattr
AT arDRA RT, BIEORE LHIFRZIT S Bz L £5,

ZDT7 4 —=VRIFIHERTT, TOT7 44—V FZERT S L X, tp_setattro BB ERIU X 5 TEIEL.
JEYESE Python XFA 7Y = 7 b TIER L C XFHITHRET 2 £ 5 wBKERT LS5 LRFuR
BHEEA

k-

Group: tp_setattr, tp_setattro
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ZD7 4 =)L RIX tp_setattro LIV TRA FAITHERINET: Thbb, ¥ 7XATD tp_setattr
BIU tp_setattro BT NULL DFE., T XL TIEEEX A THh D tp_setattr ¥ tp_setattro
WA bAL ET,

PyAsyncMethods *PyTypeObject.tp_as_async
BMOMERZIET KA 2 TT, ZOHEKRIZ, C LLT awaitable 78+ an & asynchronous
iterator 70 N ANERETEF TV 27 MEFICERTE 74—V FERFEBEE T, FLWVI 2T async
FTD TV MEER 2ZRLTLIEZZ W,

N—Ya ¥ 3.5 TENM: LA tp_compare X tp_reserved ¥ L THIGNTWVWE L7,
.
tp_as_async 7 4 =)V RIFRINFHAD, ZHIZEENS 7 1+ — L FOIMEFICHE I N E T,

reprfunc PyTypeObject.tp_repr
AT avORA VET, HAAABEE repr() ZHEELTVWIHEMEIEL T,

The signature is the same as for PyObject_Repr():

PyObject *tp_repr(PyObject *self);

ZOBBIIXFEINA 7Y = 7 D Unicode 7Y =7 MR RERIFUIR D £8 A, BHEMIZ. 2O
BRI CFHNE, BYIRIREET eval () WELGAE. ACERZEOA 7Y 27 M2k 3 X 5 B3FF
TRIINUUIRD FHA. FARERGAICIE, A7V 27 FORILELHEH LIENEDA -7 <" ok
FoT '>' THROLZFHNZRSRITIUIRD THA.

-
IR FEZDT 4 — L FBRELF T,
FI7xILE

DT 4 = EBRESNTORWEE, <Ys object at Yp> DR %E & 2 XFHNBEEINE T, %s 1
ROLAN, %p ATV 27 FDRXEY 7 FLRARKEEIRZ ONE T,

PyNumberMethods *PyTypeObject.tp_as_number
BiE7va b arz2RE L BMoMERZIET R VX T, ThoD7 4 =L FizowTid #iEx 7
DU MEERF THHIATVET,

o
tp_as_number 7 4 =)L RIFESINERAN, ZZOEFEEND 7 4 — L RBEFNCHERI N E T,

PySequenceMethods *PyTypeObject.tp_as_sequence
Y= yA7\ b aveRERELENOMERZET KA V2T, ThoD7 4 =L FIZOWTIE ¥ —
TURATI U MEER THIHAZIATHE T,
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i
tp_as_sequence 7 4 —/V FIFMRSINFEAD, ZHKETENDE 7 14 — L FMERNCHAR S NE T,

PyMappingMethods *PyTypeObject.tp_as_mapping
~vbErr7n b arEIEELBMOMERZIET RS Y X TT, ThED 74— FIZOWTIE I
THTo U MESE THHAIATVET,

o
tp_as_mapping 7 4 =)V RIFEINFEBAD, ZUTEFEND 7 4 —V RBEBNCHR SN E T,

hashfunc PyTypeObject.tp_hash
T arDRA Y RT, MAHAHBE hash ) ZFEEL TV IRREEL T,

The signature is the same as for Py0bject_Hash ():

Py_hash_t tp_hash(PyObject *);

WEFFICIE -1 ZEVEICLTERD XA, Ny Y afllOFERICZ S -4 U546, BEHNZ
£y FLT -1 ZIRXAERD TR A

When this field is not set (and tp_richcompare is not set), an attempt to take the hash of the object
raises TypeError. This is the same as setting it to PyObject_HashNotImplemented().

Z D7 4 =)V RIEBHRINIZ PyObject_HashNotImplemented () IZEET 5 Z & Ty Bl type >HD Y
SaXYy ROMEEIT Y VTR I8N TEET, Z4UX Python LXULT®D __hash__ = None ¥ [F%
ICHER XA, isinstance(o, collections.Hashable) MIEL K False ZiIRT k5T, Wb F
7-AEETH 2 Z L ICHFEA L TL &V - Python L X)L'C __hash__ = None ##& & ¥ % Z ¥ T tp_hash
A\ v M PyObject_HashNotImplemented () WCEEINFE T,

R
Group: tp_hash, tp_richcompare

D7 4=V FIX tp_richcompare LIV T XA FITHEKINET: Thbb, v 7247
D tp_richcompare B KU tp_hash BMWMIT & H NULL O & &, 7 X4 TREEREXAL T o
tp_richcompare ¥ tp_hash WL DYEL FT,

ternaryfunc PyTypeObject.tp_call
AT avDRAVRT, A7V =7 POMIHLZFEEL TWIB-ZHLES, £ 79 =2 PO
LAJHE TR WA NULL IS LRI R D /A, 732 F v & PyObject_Call() ERILTT,

PyObject *tp_call(PyObject *self, PyObject *args, PyObject xkwargs);

TR
P TRALFIZZDT7 4 — L FEHELFT,
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reprfunc PyTypeObject.tp_str
AT avDRAVRT, HBAALDEE str() ZFEEL TV IBEKEIELET, (str BPED—DITi-5
7ele®d, strQ) E str DAYA NIV XENHOHT ZCCERLTIESV, ZOaY R+ 727 RIFFERE
DUFEZATS 1T PyObject_Str() ZMUH L. EBHIT PyObject_Str() BT DAY K7 ZMUHT Z
YIcnDET, )

The signature is the same as for PyObject_Str():

PyObject *tp_str(PyObject *self);

ZOBEBIIXFEINA 7Y = 7 D Unicode 7 7Y =7 MR RERITNUIRD EVA, ZRUIA T =2 b
T " D3 K (friendly)” I L CFHNTRIFUERD FRA, EWVWIDIE. ZOXFHNZE Hhbit
print ) BT DLN S Z IR B RILLEDPH T,

.
B TRALTIZZDT7 4 — NV FEHELET,
F7FILE

ZDT7 4=V EPHFRESNTORWEE, LFIIERBZIRTDIZIE PyObject_Repr() BIFFHIEH
9,

getattrofunc PyTypeObject.tp_getattro
F T a DKL VRT, get-attribute ZFEEL TWBEHERLET,

The signature is the same as for PyObject_GetAttr():

PyObject *tp_getattro(PyObject *self, PyObject *attr);

WHEOBMMREREL TWD PyObject_GenericGetdttr() I D7 4 —L RIZRELTEBL 72T
VOBERERN TS,

fE:
Group: tp_getattr, tp_getattro

ZD7 4=V RIX tp_getattr EHIZH T R4 SR INET: DB, $yT7X4TD tp_getattr
B tp_getattro BT NULL DA, 724 FIIEEX A T 5 tp_getatir & tp_getattro
ZMGE MR FT,

T4
PyBaseObject_Type uses PyObject_GenericGetAttr().

setattrofunc PyTypeObject.tp_setattro
AT arDRA Y RT, BIEORE L HIFRZIT S BEBEIHL £3
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The signature is the same as for PyObject_SetAttr():

int tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

E 512, value IZ NULL ZHE L TRIEZHIFRTE 2 X5 X LARTNERD $HA, BHOA T 22 MR
MREZ RIE L TWDS PyObject_GenericSetAtir() ZZ D7 4 —V FIZREL THEL LV TWDHE
ERT T,

i
Group: tp_setattr, tp_setattro

ZDT 4=V RIE tp_setattr HITH T XA FITHRINET: $7DBE. $ 7K A4 TD tp_setattr
BIU tp_setattro BT NULL OBE, 7 X4 FIEZHEX A Tho tp_setattr ¥ tp_setattro
T bRRL 9,

TI7#ILbE
PyBaseObject_Type uses PyObject_GenericSetAttr().

PyBufferProcs *PyTypeObject.tp_as_buffer
Ny T 74V R=T 2 —RAREELTVEA TP MOABEET 2, —HD 7 4 =V REP Ao
MOMEAREZIRETRA Y X T, MERNOET7 4 =V RIE Ny T 7AdT DT MEEE (buffer object
structure) TEAAL 3,

i
tp_as_buffer 74—V FARFMREINEEADL, ZHUTEENE 7 14— FIFEFNCHARSNE T,

unsigned long PyTypeObject.tp_flags
CD74—=NVFRART ZT7HBREZEY PRAZTT, W OHhD7 7 7EF, FEDRMITBWT
ZHAIWNZ <Y T4 ZADEHEN L 2R LET,; 20D 772703, BAT729 =227 b (Hd0iE
tp_as_number . tp_as_sequence . tp_as_mapping « B L tp_as_buffer WS L TV 2 ILIRERE
HHEK) ORED 7 4 — A FD I35, BEPSBEETT o EFEL TWDIT TRV DOBEMIL -
TVWRIERTEDIMFELNET; 757y 27U 73R TWIUR, 77 7BMFELTWE 7 4 —L
FIZE7 272 AL WRDDIZ, ZOMEIZE ah NULL 12720 TW23 & ARSI RIFUIRD $HA,

k-

ZD7 4=V ROBEITAAA S TVWET, FLAYD 7 7 7IFEICHEINE T, Thbb, HE
RATDT7 77y bBREZINTVREL, Y TXATDT75 7y b ENZG| I E T, LR
REME R R S L 2 B E R, REEMERICERT 2 77 7y MIME GRS hE T, 48D
b, EEXA TDT7 57y P OMEIR, TRREREMEARND RS & ez, 37 &4 Ficav—3hx
9, Py_TPFLAGS_HAVE GC 72 Z7'¥ v MX tp_traverse 7 4 —/L K& tp_clear 7 4 —/L K & HIZHk
EKENFET, Thbb, Y7 XA FITBWT, Py TPFLAGS_HAVE_GC 7727y v 327V 7 X3 TWVWT,
tp_traverse 74—V R tp_clear 7 4 —/L FOHFLEL NULL 12725 TV A5G SR I NE T,
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FI7FILE
PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py TPFLAGS_BASETYPE.
Bit Masks:

DRIEIF2 Ly bR ZE3HREERSINTVEHDTT; 7770 | HEFTHEMZE-T tp_flags
T 4=V REDEEIERTE £3, PyType_HasFeature() 7 0l3Be 7 7 7MH, tp BLXU f 2 b,
tp—>tp_flags & £ DIEEL LY S DFARET,

Py_TPFLAGS_HEAPTYPE
This bit is set when the type object itself is allocated on the heap, for example, types created dy-
namically using PyType_FromSpec (). In this case, the ob_type field of its instances is considered
a reference to the type, and the type object is INCREF’ed when a new instance is created, and
DECREF’ed when an instance is destroyed (this does not apply to instances of subtypes; only the
type referenced by the instance’s ob_ type gets INCREF’ed or DECREF’ed).

kR
777

Py_TPFLAGS_BASETYPE
BEROBRIDEER A T LTHZZEE8ICEY NENZEY b T3, 2Oy b7 U T7RBIE
DHDY 7 X4 FZERTE $¥A (Java I2BT 3 "final” 2 5 22 5 225D £F),

k.
77

Py_TPFLAGS_READY
BA 7Y 27 WD PyType_Ready () THEERFILEhZ ety PENEE Y b TT,

kR
777

Py_TPFLAGS_READYING
PyType_Ready () WXk 28 A7 =7 + o)LL IcEy XLy T,

k-
77

Py_TPFLAGS_HAVE_GC
ATz IR IR=Yalrrsyay (GO) ZHR-1+F 558 ky bahdbEy T,
Oy bty FERTWVWBRHA, £ Y AKXV RIE PyObject_GC New() %o THRL L.
PyObject_GC Del() Zfio THELRITNERD FHA, FHFLVWERIE BREEARN—-2IL
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223 Y R—Fr92 ZHHET, 2Oy ME. GC IKBETE 7 4 —L K tp_traverse B&
U tp_clear PRI T 27 FAIKFEET E2Z 2B RLTOVET,

.
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

The Py_TPFLAGS_HAVE_GC flag bit is inherited together with the tp_traverse and tp_clear
fields, i.e. if the Py_TPFLAGS HAVE_GC flag bit is clear in the subtype and the tp_traverse and
tp_clear fields in the subtype exist and have NULL values.

Py_TPFLAGS_DEFAULT
MA TP 27 VP BIUBRREEEERORED 7 4+ -V FORFEOFEICHE T 2 2
TOELY P26 RZ2EY PRI TT, WIKTWE, 2Oy P~RAZRZEUTOE v b:
Py_TPFLAGS_HAVE_STACKLESS_EXTENSION A3 A > TWE T,

k.
77

Py_TPFLAGS_METHOD_DESCRIPTOR
This bit indicates that objects behave like unbound methods.

If this flag is set for type (meth), then:

e meth.__get__(obj, cls) (*args, **kwds) (with obj not None) must be equivalent to
meth(obj, *args, *xkwds).

e meth.__get__(None, cls)(*xargs, **kwds) must be equivalent to meth(*xargs, **kwds).

This flag enables an optimization for typical method calls like obj.meth(): it avoids creating a

temporary "bound method” object for obj.meth.
N— ar 3.8 TEM.
.

This flag is never inherited by heap types. For extension types, it is inherited whenever

tp_descr_get is inherited.
Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS

Py_TPFLAGS_UNICODE_SUBCLASS

12.3. BFJPz ok 337



The Python/C API, U1 —2X 3.10.19

Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS

INBD T 5 7E PyLong_Check() DK D I2BEA. T3 L B 2MABIABRTDY 77 5 AHhE 5 v %
FZRIHMT 20O NET; COFHDF = v 71X PyObject_IsInstance() @ X 5 2PHMNR
FryZXDSEHETT, HAABREYALZMEDOTTIE tp_flags ZWYNCHRETNET, £
SLARVEZDORPEDZ - FTIE. CARF =y ZOFEMEODN S DI X > TR FHWH R -
TLES5TL&I,

Py_TPFLAGS_HAVE_FINALIZE

BIRGEIRIC tp_finalize AR Y PFELTWVWAE Xy PENhBE Y T,
N— g v 3.4 TEM.

N— g v 3.8 TIHLE: This flag isn’t necessary anymore, as the interpreter assumes the

tp_finalize slot is always present in the type structure.

Py_TPFLAGS_HAVE_VECTORCALL

This bit is set when the class implements the vectorcall protocol. See tp_vectorcall_offset for

details.
kR

This bit is inherited for static subtypes if tp_call is also inherited. Heap types do not inherit
Py_TPFLAGS_HAVE_VECTORCALL.

N—a v 3.9 TEM.

Py_TPFLAGS_IMMUTABLETYPE

This bit is set for type objects that are immutable: type attributes cannot be set nor deleted.
PyType_Ready () automatically applies this flag to static types.

ik

This flag is not inherited.

N— g > 3.10 TIE.

Py_TPFLAGS_DISALLOW_INSTANTIATION

Disallow creating instances of the type: set tp_new to NULL and don’t create the __new__ key

in the type dictionary.

The flag must be set before creating the type, not after. For example, it must be set before

PyType_Ready () is called on the type.

338

E12E 72U REYER— b (object implementation support)



The Python/C API, Y —X 3.10.19

The flag is set automatically on static types if tp_base is NULL or &PyBaseObject_Type and
tp_new is NULL.

kR

This flag is not inherited. However, subclasses will not be instantiable unless they provide a
non-NULL ¢p_new (which is only possible via the C APT).

EFR: To disallow instantiating a class directly but allow instantiating its subclasses (e.g. for an

abstract base class), do not use this flag. Instead, make tp_new only succeed for subclasses.

N— 3 v 3.10 TEM.

Py_TPFLAGS_MAPPING
This bit indicates that instances of the class may match mapping patterns when used as the
subject of a match block. It is automatically set when registering or subclassing collections.

abc.Mapping, and unset when registering collections.abc.Sequence.

AMR: Py_TPFLAGS_MAPPING and Py_TPFLAGS_SEQUENCE are mutually exclusive; it is an error to

enable both flags simultaneously.

.

This flag is inherited by types that do not already set Py_TPFLAGS SEQUENCE.
BE:

PEP 634 — #E X — >~ v 5 kR

N—¥ a3 ¥ 3.10 TEM.

Py_TPFLAGS_SEQUENCE
This bit indicates that instances of the class may match sequence patterns when used as the
subject of a match block. It is automatically set when registering or subclassing collections.

abc.Sequence, and unset when registering collections.abc.Mapping.

AMR: Py TPFLAGS MAPPING and Py_TPFLAGS_SEQUENCE are mutually exclusive; it is an error to

enable both flags simultaneously.

R

This flag is inherited by types that do not already set Py_TPFLAGS_MAPPING.
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BE:
PEP 634 - #8HZ — >~ v F: 1Lk

N— g > 3.10 TIE.

const char *PyTypeObject.tp_doc

FFarDRAVET, ZORATY 27 bD docstring 5 %% NUL #imE iz C OXXFH| %L
9, ZOMHEIA T2 b RDA VAR RIZBT S __doc__ JEMEE LTRBEEINETS,

k-

B TR AFZZDT7 4 — L FEHE LEEA

traverseproc PyTypeObject.tp_traverse

An optional pointer to a traversal function for the garbage collector. This is only used if the

Py_TPFLAGS_HAVE_GC flag bit is set. The signature is:

int tp_traverse(PyObject *self, visitproc visit, void *arg);

Python DA R—=yaL 7> a yOEHAICOWTOFHMIE, BREBAR—OAL I3 VETR—FT
P RHLET,

The tp_traverse pointer is used by the garbage collector to detect reference cycles. A typical imple-
mentation of a tp_traverse function simply calls Py_VISIT() on each of the instance’s members that
are Python objects that the instance owns. For example, this is function local_traverse() from the

_thread extension module:

static int

local_traverse(localobject *self, visitproc visit, void *arg)

{
Py_VISIT(self->args);
Py_VISIT(self->kw);
Py_VISIT(self->dict);
return O;

}

Py_VISIT() PERBBICRI2BNDDH 2 X ANZEIMFUPHINTWE ZEREFEALTLEE W,
self->key X ¥ \bH D FTH. ZAU NULL % Python XFHRDT, RSO ZLddH
DEHEA,

—Ti AYABMERSRO—EC R BV HoTWTH, Ty ZHNTREIL 2WEERH 200 L
NLVWDT, gc EY 2 —/LD get_referents() BIBIIEIRSIRICL DIERVX U ANGRL £T,
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E&: When implementing tp_traverse, only the members that the instance owns (by having

strong references to them) must be visited. For instance, if an object supports weak references via
the tp_weaklist slot, the pointer supporting the linked list (what tp_ weaklist points to) must not
be visited as the instance does not directly own the weak references to itself (the weakreference
list is there to support the weak reference machinery, but the instance has no strong reference to

the elements inside it, as they are allowed to be removed even if the instance is still alive).

Py_VISIT() & local_traverse() 2% visit ¥ arg E\WVWIHRE > ARIOFEEROZ L RERL T,

Instances of heap-allocated types hold a reference to their type. Their traversal function must there-
fore either visit Py_TYPE(self), or delegate this responsibility by calling tp_traverse of another
heap-allocated type (such as a heap-allocated superclass). If they do not, the type object may not be
garbage-collected.

N—Y a ¥ 3.9 TEH: Heap-allocated types are expected to visit Py_TYPE(self) in tp_traverse. In

earlier versions of Python, due to bug 40217, doing this may lead to crashes in subclasses.
ik
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZDT 4=V R tp_clear BXU Py_TPFLAGS_HAVE GC 75 7B v b 2 HICTH TR A SR I F
T Thbb, YT RALTD tp_traverse BXU tp_clear DHHF L Y RDEGE, 724 TIIHREX
A TD B tp_traverse ¥ tp_clear ZMTE AL T,

mquiry PyTypeObject.tp_clear
AT arvDRAVRT, AIR=YaL 7 RIIEBT2HEEBEE (clear function) % L ¥ 3,
Py_TPFLAGS_HAVE_GC 3y b INTWAHHXOAEDLONE T, A F v ZRDEH TT:

int tp_clear(PyObject *);

tp_clear X U NEARUE GC PRH LAMEIRL TV I I DEBRSHEEETZDICHVWLAE T, REDN
BRPERTEZSE, AT LAADETD tp_clear HEEEEL T, 2 TOMBRSWEHIEL RIF UK
DERA. RIE: HBEIN tp_clear ZHRELBL THETOBERSEOWIECTE 20 THIUIFHEL
CTHRV) TR THBMMT, LA L THDREIREITHD 2D THIUL, tp_clear BBUZIRELT
LZRETT, BIZIE, ZF7MI tp_clear ZEELEV A, RERSL, X TNIZITTHR I NITERSE
MBHBODBZEIZHNrEHTT, o T, XTAVLUNDEID tp_clear BEIZI T, XN EEL AR
BRZMOMHIPIRTE D LT D %5, THUIRHICH S Z e T3z <. tp_clear DFEEZEIT IR
WHEIZD 57D D 8 A

ROBNCH B & 512, tp_clear DFEHZX, 4 VAKXV A0S Python £ 7Y =27 MR Bbh s X A
DBBEH L, ZREDXUANDRA Y XIZNULL Bty P IRETT:
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static int

local_clear(localobject *self)

{
Py_CLEAR(self->key);
Py_CLEAR(self->args);
Py_CLEAR(self->kw) ;
Py_CLEAR(self->dict);
return O;

}

The Py_CLEAR() macro should be used, because clearing references is delicate: the reference to the
contained object must not be released (via Py_DECREF()) until after the pointer to the contained
object is set to NULL. This is because releasing the reference may cause the contained object to become
trash, triggering a chain of reclamation activity that may include invoking arbitrary Python code (due
to finalizers, or weakref callbacks, associated with the contained object). If it’s possible for such code
to reference self again, it’s important that the pointer to the contained object be NULL at that time,
so that self knows the contained object can no longer be used. The Py_CLEAR() macro performs the

operations in a safe order.

Note that tp_clear is not always called before an instance is deallocated. For example, when reference
counting is enough to determine that an object is no longer used, the cyclic garbage collector is not

involved and tp_dealloc is called directly.

tp_clear BABOBEINISEA Y ¥ M ZHIET 2 2 2 KD T, Python XF4IX Python B D X 5 &, &
BRZRICEDZIEDTERNA TS 7 V22 V7T 20EEIDHDEVA. —FH. FrET 52 TD Python
FTIO2 TNV TTBHEIICL, ZDHD tp_dealloc BB tp_clear BAREEIT TR LDI12T 2
CRENHICHREZTL XD,

Python DA RN—=YaL 7> a Y OHEHAIICOWTOFME, BREBAR—OL I3 vz R—FT
3IHHET,

.
Group: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

D7 4 =R tp_traverse B XU Py_TPFLAGS_HAVE_GC 7 7 Z7'E v b 2 HITH T X A4 FITHK X
NET: IThbDE, YT XA TD tp_traverse BIUY tp_clear BMFT L LR DFE, 724 F3H
JERA TS tp_traverse ¥ tp_clear ZM/T & DMAEAL F T,

richempfunc PyTypeObject.tp_richcompare

F T avDEAYRT, RRHEEEZHELET, 272 F v FROED T

PyObject *tp_richcompare(PyObject *self, PyObject *other, int op);

The first parameter is guaranteed to be an instance of the type that is defined by PyType0Object.
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ZOMBIE. HBRERZIRITANETT, (F@#IE Py_True »* Py_False TT, ) LB RERDOHEII.
Py_NotImplemented %. ZNLAND T T —0FA L GEICIHIIMRELZ > M LT NULL 2R RiFTHh
372D ¥ A

tp_richcompare B XU PyObject_RichCompare () BAKDE =580 S 72D DER L LTI ROE

HEIhTVET:

it QR
Py_LT | <
Py_LE | <=
Py_EQ | ==
Py_NE | !=
Py_GT | >
Py_GE | >=

FEGRHLEPEEL (rich comparison functions) ZfHICFLAT 272D D~ 7 u i ERSINTVET:

Py_RETURN_RICHCOMPARE(VAL A, VAL B, op)
B U 7245 RICHE U T Py_True #» Py_False ZiRL¥73, VAL_A ¥ VAL_B & C OLEEIC
X o TIEFAHIATRE TR T NER D £ A BIRIX I 51T C FFBOBEIZE/NABUCIR 2T
Lx9). =HHDFIEITIE PyObject_RichCompare() L EIMRICERINZHELIEEL 3,

The returned value is a new strong reference.
I RIS ERCE LT, BR S NULL TY X—>Y LET,
N— a3 ¥ 3.7 THEM.

fer g

Group: tp_hash, tp_richcompare

D7 4 =N FE tp_hash EHIZH TR A FITHESINET: bbb, ¥ 7 XA 7D tp_richcompare
BXU tp_hash SHEFEH NULL D& &, 7K A4 FIIRIEX A TS tp_richcompare ¥ tp_hash %
Wi bMALET,

TI7xILbE

PyBaseObject_Type provides a tp_richcompare implementation, which may be inherited. However,
if only tp_hash is defined, not even the inherited function is used and instances of the type will not

be able to participate in any comparisons.

Py ssize_t PyTypeObject.tp_weaklistoffset
BDA VAR ADFBIBATGER S, 207 4 =L RiZEa kb b RERBUIRD ., 4 ¥ 2 & > 2REER
WKHBIIZ3HZRY R MOREEZRTA 7y FBADET (GC ANy XD 25EITEEHALET); Z0F
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7%t v M#lE PyObject_ClearWeakRefs() ¥ X UF PyWeakref * BARMDHIAHL £3, 4 v XX ¥ i
RIZIE, NULL (@It X 7z PyObjectx BID 7 4 =L RS A o TOWRIFIUIR D R A,

ZD7 4 =K% tp_weaklist LIRFELBEVWESICLTLEIW; ZRIEFHA 7Y 227 FHEADFHSIR
M55 A NDEHETT,

R

D7 4 =V RiFH 7 R4 TR ESNETH, IFORHIZFHA TS W, 7R FIZDA 7Ly
MEZA—NFGAFFTE2IEDRDHDET; o T, 7 XA T TIRBESIMY X M DIRHENEESX A T I3 R
RBEBEVPDHDFT, VR PDOIEHIIHIC tp_weaklistoffset TP AETRDOT, T LIZTEIC
3R 5RWETTT,

class X CEHEINZTUC __slots__ BEEBEL L, 2OEEXA ITHFSEATRETRWGE, Z0%
YIS MEATREICT 2 ICIEBBRY R POEHEZRT AR Y V24 VAR VAT =X L A4 7Y MEGERIE
L. Ry bDA 7ty b% tp_weaklistoffset ICRHELE T,

Bl __slots__ DEFIC __weakref__ EWVWIHARIDAB Yy FAEFHTWE L E, Ay MIZFOD
MDA AR RARXBT B985V A FOREERT A0y MZRD, Zay A7y bHAMD
tp_weaklistoffset WA D EF,

B __slots__ HED __weakref__ EWIHIARIDZATR Y FEEHEATWRWVWE &, ZORNIFEEX A T H
5 tp_weaklistoffset RHFAL ET,

getiterfunc PyTypeObject.tp_iter

F T a YDOEHT, 20F 7927+ AT7L—% ZRTEBADKRA V2 TT, ZOEHIFLET S
i, BEZOBMDA VAR VAN AT L—FEEE THHI L ZRLTVWET (LAL, =7 Y RIFZ
DEEED 72 THA 7L — PAJRET T ),

ZOBEIE PyObject_GetIter() LRI 7 AF ¥ B> TWVET:

PyObject *tp_iter(PyObject *self);

k-

Y TRATEZDT 4 — L REHELET,

iternextfunc PyTypeObject.tp_iternext

F7TalDRAVRT, ATL—F— OROBRERTEBERLET, 72 F v IZROBHTT:

PyObject *tp_iternext(PyObject *self);

ATV —ROEREI LD, ZTOBBIE NULL 2R 2 F4UEi b £2 A, StopIlteration FIFMEEH
ELTHLELSTHORVWTT, ZoMOT 7 —2FAE Lz b, NULL 2RI ZITNEED EFRA, 2D
T 4=V EDBDDE, ZOWDA VARV ANRA TL—RTHHILEZRLET,
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A7V =BT, tp_iter A ERINTVRITINIR ST, ZOBKIE FikiTL—X4 U R&
VATIERL) AT L—RA VAR ZAAKRERIQERD T8 A

ZOBBDT 72 F ¥ & Pylter_Next() XFIU T,
k.
PBTRALTEZDT7 4 =V RERHELET,

struct PyMethodDef *PyTypeObject.tp_methods
FTaryDREAYRT, TORDIEH (regular) DX Y v REEF L TW5% PyMethodDef RiEAD &7
%. NULL C&i S 7z ffys i 2z L £ 3,

MHDEERZ LI, XYy RTRZ Y T RDA o7, BEPMOTEE (TLD tp_dict ZH) 1BMS
NnNEJ,

k-
PTRAFEZDT 4 =N FRRELERA (XY v FIZIHED A =X ACHESATOET),

struct PyMemberDef *PyTypeObject.tp_members
F T arDRA VET, BMOEH (regular) DF =X AN (74— NV FBEXUZARY ) ZESLTW
% PyMemberDef Mii{RH 572 %, NULL TR S N7z FRELF 26 L £ 3,

BANDBERZ LT, XUNTRZ VT RDA - RERPUOEEE (FLD tp_dict Z) 1TBME N
£73,

.
BT RAAEZDT7 4 =V RERELEEA (X ANFHEDO X =X L THREINTOET),

struct PyGetSetDef *PyTypeObject.tp_getset
FFTarDRA VET, AV AX Y ZDOAMEN (computed attribute) ZEF L TW% PyGetSetDef
MR D 572 5, NULL TR S SRR 246 L £ 97

BCH DB IR T L1, getter/setter 7 RAZ VT RD Aoz, BEPMDOEEE (TLD tp_dict ZH) 138

mEhxd,

.

PTRALAIZDT 4 = PR L EBA (BHBEMERIEDO X =X LA THREAZ AL TVET),
PyTypeObject *PyTypeObject.tp_base

FT2arDRAYRT, BT 2 T a7 4 2K T 2 HIEX A TE2IELET, TOT7 41— FOLA

TIE, HfEZK (single inheritance) 72239 K — P INTWVWET; ZHEPKIIX XX A4 TOMEH LIC K
BZEMRILA 7Y = 7 POEREBRELE LET,

JEFR:  Slot initialization is subject to the rules of initializing globals. C99 requires the initializers to
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be ”address constants”. Function designators like PyType_GenericNew(), with implicit conversion to
a pointer, are valid C99 address constants.

However, the unary ’&’ operator applied to a non-static variable like PyBaseObject_Type() is not
required to produce an address constant. Compilers may support this (gce does), MSVC does not.

Both compilers are strictly standard conforming in this particular behavior.

Consequently, tp_base should be set in the extension module’s init function.

.
(Y72 DEITTD) ¥ 7 XA TEZDT7 4 =L R EHAL ERA,

T7#ILE

D74 —=NVFDF 74 MHEIE (Python Y1 27 5 <3 object B L THI o TW3)
&PyBaseObject_Type 1272 D £73,

PyObject *PyTypeObject.tp_dict
BOFEX PyType_Ready() XX >TID7 4 — L FIZINDLNET,

D7 4 —)v R, PyType_Ready () %M-UHIFRIIC NULL I L TB2RIFIUIRD EEA; H
ZW0E, BOPHIBED A - ZEHETIHHEL TBW T 2T WER A, PyType_Ready() HB%E DY /2
CPIEb s 2 &, BlofilkElE ZOFEIGBMTE 201, JBED (__add__ O O &L57R) F—n—
FHEETRWE 25T,

.

YT RALFEZDT7 4 =V RERRLEZEA (B, ZOFENTERINTOVBIEHIZERZ XD =X LT
MR ZNET),

TI7#ILE

If this field is NULL, PyType_Ready () will assign a new dictionary to it.

=N
=-

tp_dict 12 PyDict_SetItem() Zffio7=0, & & C-API THEIT 20 LETIEHD %

& g

Ao

descrgetfunc PyTypeObject.tp_descr_get
FFarDRAVET, TARAZYTED get HBERLET,

B DS 732 F 2 3RDEBHTY

PyObject * tp_descr_get(PyObject *self, PyObject *obj, PyObject #*type);
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-
YT RATEIDT 4 — LR EHELET,

descrsetfunc PyTypeObject.tp_descr_set
AT arDRAVRT, FTARAZY FROEORE L HIFRZIT S BBZIHEL 3

B D> 72 F 2 IZRDEBHTT

int tp_descr_set(PyObject *self, PyObject *obj, PyObject *value);

fEZHIERS 2121E. value 518UZ NULL 2R EL T,
MR
P TRALTEZDT7 4 =L REHELFE T,

Py ssize t PyTypeObject.tp_dictoffset
DA YRR YA Y AR Y AERD A 1FEEDR D 256, 207 4 — L F3IFL oo, Mo
A VARV AT = REERICBIT 24 VARV AEBHENDLX 7y FBADET; 204 7y MEF
PyObject_GenericGetAttr() DMEVE T,

DT 4=V % tp_dict LIRFALBEVWESICLTLEIY; ZHEAEA 7Y =227 FEBOEEORE
‘/C\\\j—o

D7 4= FOMENFER XD KEFIUL, HIZA Y RAZ Y AEERDOTREL LD 72y b ERLET,
AR X D/NZ TR A YRR AERD KB 260470y 2R LET, ADA 7y F2fd
5 AR MILEBHE L 2 DT, 4 VAR Y AMERICAIERI IV H 2 L EDA[MESRXETT, HlZIE
str % tuple DY 7 XA TS24 VARV AEROFFEZBINT 258121, AL 7€y F2HVWET,
ZOHBE, I AFHEREADA T2 7 LA T MZEFNATWARLTD, tp_basicsize 7 4 —L K
FBMENHFELZERICONLRITNER LRV EITERLTLIEE WV, KA VXY AL X054 X4 +D
VAT LTIE, BERORBECHENES INTVDE Z 2RI A, tp_dictoffset & -4 ITLRIT
IR H A

AD tp_dictoffset BB, A YARVATOEREDA 7y F2FET2ITEIUATOISICLET:

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset

if dictoffset is not aligned on sizeof (void*):

round up to sizeof (voidx)

Z ZT. tp_basicsize, tp_itemsize B K tp_dictoffset AT 7 P SE D H XA,
ob_size YA YAXYALOMHENET, HMEZIR->TWVWEDIF. BREIFNELZHEET 2
DI ob_size D FEMI D TT, (ZOFAREZEADTHIILERZEF oL DHD FHA; GHHI
_PyObject_GetDictPtr() 23 o T NET, )

R
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ZDT7 4=V REYTEA FITHAREINETH, LTOHAIZHATLEZ WV, ¥ 77X FREZDA 7Ly
MEZA—=NFTA RTEZEDRHYET; MoT, HT7 XA ST TEHEFEOA 7y "PREXA T IXRR
BGENDHY E T, HEDLI 7Ly MEIWIT tp_dictoffset THMPBETHRDT, ZDZ L IXREICIZR
5RWIETTY,

class X CERESINSZINC __slots__ HEH L, DOREXAL TOETITA ¥ AR Y AEEEFED
BROGE, HEDARY PEA VAR VAT XL A 7Y MEEKRIGEMNL, ARy bOA TRy bR
tp_dictoffset WCRELET,

class X CERINZLINC __slots__  ESVBHIHE. ZOBUIHEX AL T2 5 tp_dictoffset Bk
LET,

(__dict__ EWHHRTIOAR Y Mo __slots__ EEIGEML TS, MY oMRIIBFLAT, BITR
B2 T 3, ldni, ZAUIFER __weakref__ D XD IWEMENZ1ETTY, )

FI7#ILE

This slot has no default. For static types, if the field is NULL then no __dict__ gets created for

instances.

initproc PyTypeObject.tp_init

F T avDRL Y RT, 4 VAR RYEHCER R L £ 5,

ZOBBIE Y 2 RIZBT A __dinit__ () XYV v FIZWELET, __init__() Ak __init__() ZF
CHEFIA Y REZ V2 2ERTEZ T, £/, __init__ () ZHEMNCHL TS Y2 X 208D
TE%7,

B D> 73 F 23RO BHTT

int tp_init(PyObject *self, PyObject *args, PyObject *kwds);

_init__ Q) ZIFEOCHTEROAES

self BIBUIAIHAL T 24 2 X Y A TT; args BE kwds 51803,
BLUOF—U—F5IETT,

tp_init BAEKD 7 4 —L R A3 NULL TRWHE, @EOMEZINOH T HEDA Y AR Y ZAERUITB W T,
D tp_new BN A Y ARV RAZIBR LRI IHENE T, tp_new DTTOBDY 7 & 4 FTRVHID
RERTIBE. tp_init ZRLFFTHENTEA; tp_new BITTCDBDY T XA TDA VARV A %IRT
By BT RATD tp_dinit DFECHINE T,

RO Z2i2id 0 &2, =7 —Kpidfstety bLT -1 ZIRLE T,
ik

BT RALFEZDT 4 = REMEALET,

TI7#ILE

For static types this field does not have a default.
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allocfunc PyTypeObject.tp_alloc
F T aYDERAYRT, A YRR ZADXEV HRBEEEIRL T,

B DS 72 F 2 3RDEBHTT

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

IR

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a class

statement).
Tk

For dynamic subtypes, this field is always set to PyType_GenericAlloc(), to force a standard heap

allocation strategy.

For static subtypes, PyBaseObject_Type uses PyType_GenericAlloc(). That is the recommended
value for all statically defined types.

newfunc PyTypeObject.tp_new
T arORAVET, A VAR A ERBREIEL T,

B DS 72 F 2 IZRDEBHTT

PyObject *tp_new(PyTypeObject *subtype, PyObject *args, PyObject xkwds);

subtype BIEBUIERT 2 A7 =27 bDREITT; args BLY kwds 518UE. BIZFFUH T 2OMES B
X UF—U— REI8TT, subtype 1 tp_new BABEFUH T ZIMHSBIYH L THEZ2LBEITHRNI &I
HELTL RN Z20M0 (EEETIRAV) F 744 7O L bH D £,

tp_new AR subtype->tp_alloc(subtype, nitems) ZFENHLTATY =7 DX T Y M T HELR
L. #IHHETHEONICRHE e SN2 T 2T VWET, AL DEEDIELED LTHRED LWL
X tp_dnit ANY FIRIZEELZ TR D THA, POEVWOEZYE LT, ZEREERETIIOH
LIZ2T tp_new TITW., —F. EEAREARTTIRIZE AL OUMELE tp_init ICEITARETE,

Set the Py TPFLAGS_DISALLOW_INSTANTIATION flag to disallow creating instances of the type in
Python.

k-

BTRAFIZZDT7 4 =N FEMARLET, FlIAL LT, tp_base 2% NULL 2 &PyBaseObject_Type I
o T3 AR TIEMAL EE A

F7A4ILE

For static types this field has no default. This means if the slot is defined as NULL, the type cannot be

called to create new instances; presumably there is some other way to create instances, like a factory
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function.

freefunc PyTypeObject.tp_free
AT aVDRAYRT, A VARV ADA TV BBBEREHRLE S, 742 F v ZUTO@ED TY:

void tp_free(void *self);

DT AxF % L BN O D 2 WHULFIE PyOvject_Free() T,

k-

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a class

statement)
T7#I b

In dynamic subtypes, this field is set to a deallocator suitable to match PyType_GenericAlloc() and
the value of the Py_TPFLAGS_HAVE_GC flag bit.

For static subtypes, PyBaseObject_Type uses PyObject_ Del.

inquiry PyTypeObject.tp_is_gc
* TS aYDRAVRT, HR=IY AL XhoRRH SN SBEMEHRLET,

HR=yaL7xE, A7z VEEINLTRWHE S DR HIZENRH D £3, @FEIZ. 7= b
DOBID tp_flags 7 4 —N K%EFT, Py_TPFLAGS_HAVE_ GC 77 7Y v y BB ZFTHATT, L
L. »2BITIREICAE VBRI NTZA VAR ZALENCX B VEERINZA VAR Y ARELE > T
W, HNICXEVREREINTZA Y AX AR AINTEER A, 25 LERITE, BEEERLZTUER
DERA; BBIZA YRR ZAMENATREDHZ BT 1 2, BIFEEDSHEICIE 0 BRI RIZRD THA,
SR TF ik

int tp_is_gc(PyObject *self);

(FRED X5 BBOFNE, AT =27 PAKRTT, XXXA T PyType_Type 1d. B D X E VU HERDERHT
2 B XAl 2701 OB ERLTVWET, )

o

YITRATIZDT 4 =V REREAL £T,

TI7#IbE

This slot has no default. If this field is NULL, Py_TPFLAGS_HAVE_GC is used as the functional equivalent.

PyObject *PyTypeObject.tp_bases
BT 5 B TN TT,
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This field should be set to NULL and treated as read-only. Python will fill it in when the type is

initialized.

For dynamically created classes, the Py_tp_bases slot can be used instead of the bases argument of

PyType_FromSpecWithBases (). The argument form is preferred.

&84 Multiple inheritance does not work well for statically defined types. If you set tp_bases to

a tuple, Python will not raise an error, but some slots will only be inherited from the first base.

MR
ZDT7 4= FiIFMRINEE A,

PyObject *PyTypeObject.tp_mro
BIREA THZRHALEEEDP Ao TV XTI VTT, BEIRZELTI2HAKRSIETE D, object TH
DO EFT, XV v MERERF (Method Resolution Order) (295 THA TWVE T,

This field should be set to NULL and treated as read-only. Python will fill it in when the type is

inttialized.
.
ZD7 4= RIFEINFERTA; 74— FOEIE PyType_Ready () THEEFIEINFE T,

PyObject *PyTypeObject.tp_cache
REMD7 4 = F T, WHTOBHHEINET,

MR
ZDT7 4= FiIEMERINEE A,

PyObject *PyTypeObject.tp_subclasses
P70 TANDH SRS 5 VA MTT, NETHHAT 2207 F0bDTT,

.
ZDT 4 =L RIFERE TR A,

PyObject *PyTypeObject.tp_weaklist
CORATY =7 MIIHT 29950056722 Y X P OITT,

R
ZDT 4 =L FRIFMERIRTERA,

destructor PyTypeObject.tp_del
DT 4= RIFEIEXNE LT, tp_finalize ZROVICHFIHL T X W,
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unsigned int PyTypeObject.tp_version_tag

XYy FFroviandAryTy 72 LTEbNE T, WEHHZ T DD TS,
R

ZDT 4= RIFERENFEA,

destructor PyTypeObject.tp_finalize

T T a VDR VRT, A VAR ZADKTIHBEREIELE T, 72 F ¥ 3T T

void tp_finalize(PyObject *self);

tp_finalize BKEINTVBIHE, A VARV AR T 74 FTARTHL I, AVRTVEBZOH
B 1EMOHLET, AR—TaLZ& (204 YRR Y ZADNL L ERSIRO—H712 - 72458) 4
7Yz POWEINZERICD ZOBIIIFOHENE T, 55055 TS, BRSHEBEL LS &
TAHRNIMUOHEN S ZEAMRIEENTWT, R TV 27 PBIEFERIREBICH L X 5ICLET,

tp_finalize ZHEDHIMNIREBEEETIRETEDD FRA; o T, BMiTRVWT 74 F 574 EEL
WIEROFEPHRINE T

static void
local_finalize(PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current ezception, if any. */

PyErr_Fetch(&error_type, &error_value, &error_traceback);
VL I 4

/* Restore the saved exzception. */

PyErr_Restore(error_type, error_value, error_traceback);

F72, Python DAHAR—=YavL 7> a >y T, tp_dealloc ZMFUHTORA 727 FEERLIZAL Y
F723TidR <, EED Python ALy FRH LAKRVEVWI QIZHBFERLTREIW, (7Y =7 I3
BERSRO—HOBE, DALYy ROTR=YaAL 7 aYilloTHRRENTLES D LLEY
A)o Python API {2 & AIUK, tp_dealloc MU T AL v FidZv—n A4 v 27V &ay 7 (GIL:
Global Interpreter Lock) 21§32 DT, ZHIMETEDD $E A, LLADL, HIFREh LS L
TWBA 7227 bAHE2D C R CH+ FAT7VHRDA TSI 227 M ZHIBRT 2858, tp_dealloc %
MUOHT ALYy RO T 27 bRHIRT 22T, 74 77V DIREL TV A 50 DHMNGEKR LW
XK EMTZRENDHD T,

k.

P TERALFZZDT7 4 — NV R EHEALE T,
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N—=a v 3.4 Tl

N— a ¥ 3.8 TEH: Before version 3.8 it was necessary to set the Py_TPFLAGS_HAVE_FINALIZE
flags bit in order for this field to be used. This is no longer required.

BE.
YTV L ORERE T (PEP 442)

vectorcallfunc PyTypeObject.tp_vectorcall
Vectorcall function to use for calls of this type object. In other words, it is used to implement vectorcall

for type.__call__. If tp_vectorcall is NULL, the default call implementation using __new__ and

__init__ is used.
IR
ZDT7 4= RIFRLUTHAINERA,

N—=Tary 39 TEM: (ZO74 -V FE38NHLFELTVWET, 39 ETLIMHATEEEA)

12.3.6 Static Types
Traditionally, types defined in C code are static, that is, a static PyType0Object structure is defined directly
in code and initialized using PyType_Ready ().
This results in types that are limited relative to types defined in Python:
« Static types are limited to one base, i.e. they cannot use multiple inheritance.

o Static type objects (but not necessarily their instances) are immutable. It is not possible to add or

modify the type object’s attributes from Python.

e Static type objects are shared across sub-interpreters, so they should not include any

subinterpreter-specific state.

Also, since PyTypeObject is only part of the Limited API as an opaque struct, any extension modules using

static types must be compiled for a specific Python minor version.

12.3.7 Heap Types

An alternative to static types is heap-allocated types, or heap types for short, which correspond closely to

classes created by Python’s class statement. Heap types have the Py_TPFLAGS_ HEAPTYPE flag set.

This is done by filling a PyType_Spec structure and calling PyType_FromSpec(),
PyType_FromSpecWithBases (), or PyType_FromModuleAndSpec ().
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12.4 BEF T =0 MEER

type PyNumberMethods

Z OMERIZEER 70 b a2 EET 27D IEONLBBEHADORA Y 22K/ LT0E T, UIFDZ
NN BEEL T O R OIL (number protocol) THRREHZ N TV 2RI ARTOEBD SFH I E T,

DU IERDER TS

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;
binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_bool;
unaryfunc nb_invert;
binaryfunc nb_lshift;
binaryfunc nb_rshift;
binaryfunc nb_and;
binaryfunc nb_xor;
binaryfunc nb_or;
unaryfunc nb_int;
void *nb_reserved;

unaryfunc nb_float;

binaryfunc nb_inplace_add;
binaryfunc nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_lshift;
binaryfunc nb_inplace_rshift;
binaryfunc nb_inplace_and;
binaryfunc nb_inplace_xor;

binaryfunc nb_inplace_or;
binaryfunc nb_floor_divide;
binaryfunc nb_true_divide;
binaryfunc nb_inplace_floor_divide;
binaryfunc nb_inplace_true_divide;

unaryfunc nb_index;

binaryfunc nb_matrix_multiply;

(Ko<= 1ZHi)
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(FIDR=I 5 DfEE)

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

AR CHEBEK: SHBERE. SRNTOART Y ROREF v 7 LRFIER ST, HEREE R 5138
LRFIERD A (T BB ART VY FO—DEERLTVEHDAL Y AX Y ATY). bLEZ
BT ART Y FITH U TRENER S AR ITIUR, ZIHBIE L =THBI%E Py_NotImplemented % iR &
BRFUER ST, MO =i Z o 728581E. NULL 23R U TN ZRCE LUl h £8 A,

AMR: nb_reserved 74—V RIXEIZ NULL TRIFIUIRD £¥ Ao DT nb_long X FIENTWT,
Python 3.0.1 THHIPEEINFE L7,

binaryfunc PyNumberMethods.nb_add
binaryfunc PyNumberMethods.nb_subtract
binaryfunc PyNumberMethods.nb_multiply
binaryfunc PyNumberMethods.nb_remainder
binaryfunc PyNumberMethods.nb_divmod
ternaryfunc PyNumberMethods.nb_power
unaryfunc PyNumberMethods.nb_negative
unaryfunc PyNumberMethods.nb_positive
unaryfunc PyNumberMethods.nb_absolute
mquiry PyNumberMethods.nb_bool
unaryfunc PyNumberMethods.nb_invert
binaryfunc PyNumberMethods.nb_lshift
binaryfunc PyNumberMethods.nb_rshift
binaryfunc PyNumberMethods.nb_and
binaryfunc PyNumberMethods.nb_xor
binaryfunc PyNumberMethods.nb_or

unaryfunc PyNumberMethods.nb_int
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void *PyNumberMethods.nb_reserved

unaryfunc PyNumberMethods.nb_float

binaryfunc PyNumberMethods.nb_inplace_add
binaryfunc PyNumberMethods.nb_inplace_subtract
binaryfunc PyNumberMethods.nb_inplace_multiply
binaryfunc PyNumberMethods.nb_inplace_remainder
ternaryfunc PyNumberMethods.nb_inplace_power
binaryfunc PyNumberMethods.nb_inplace_lshift
binaryfunc PyNumberMethods.nb_inplace_rshift
binaryfunc PyNumberMethods.nb_inplace_and
binaryfunc PyNumberMethods.nb_inplace_xor
binaryfunc PyNumberMethods.nb_inplace_or
binaryfunc PyNumberMethods.nb_floor_divide
binaryfunc PyNumberMethods.nb_true_divide
binaryfunc PyNumberMethods.nb_inplace_floor_divide
binaryfunc PyNumberMethods.nb_inplace_true_divide
unaryfunc PyNumberMethods.nb_index

binaryfunc PyNumberMethods.nb_matrix_multiply

binaryfunc PyNumberMethods.nb_inplace_matrix_multiply

12.5 Iv7A 720 MEER

type PyMappingMethods
COMERE Yy TR T 0 b a8 2 DI EOLN L BBEEAND R A Y X 2RELTWET, IO
3DDAUNERoTWVET:

lenfunc PyMappingMethods.mp_length
Z OB PyMapping_Size() R PyObject_Size() PHRHAIN, ZRH RS 72 F v 2HioT
WET, ATV PHAERSNLERSZRLBZWEGEIX, 2OABy MINULL ISRESND I ehdHD
9,
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binaryfunc PyMappingMethods.mp_subscript
Z DRABUZ PyObject_GetItem() B & PySequence_GetSlice() 7 LI X, PyObject_GetItem()
LRI 72 F v Z2FoTVWET, TORAT Y ME PyMapping Check() B3 1 ZiRT T2 DITIIBET, %
5 THRIFAUZ NULL DIFEHDH D £3,

objobjargproc PyMappingMethods.mp_ass_subscript
Z D B Bk PyObject_SetItem(). PyObject_Delltem(). PyObject_SetSlice() B &k U
PyObject_DelSlice() % & Flfl X1 % ¥, PyObject_SetItem() X R U ¥ 7 xF ¥ 2Hbx T
2, v I NULL 2% E L CEROHIFRDTEE T, DRy bH NULL OEFHE, O TV 27 M7
47 LORALHIFREYR— P LEEA,

12.6 >—7 Y RF T x U MMEER

type PySequenceMethods
OSBRI — 7 v 2T 1 b a2 RS 37D lb NS BBEAD R A Y R 2R LTV E T,

lenfunc PySequenceMethods.sq_length
This function is used by PySequence_Size() and PyObject_Size(), and has the same signature. It

is also used for handling negative indices via the sq_ <tem and the sq_ass_iten slots.

binaryfunc PySequenceMethods.sq_concat
Z OBEUE PySequence_Concat () THIHEN, ALY 72 F xZ2RoTWVWET, £/ + HEFTH,
nb_add A1y ML BEMEZH L RICHH ST,

ssizeargfunc PySequenceMethods.sq_repeat
Z DBBUE PySequence_Repeat() THIFEN, MU AF ¥ 2FHoTWVWET, i, x HETD,
nb_multiply ARy MIX2BUERFEZH L ICHHSNET,

ssizeargfunc PySequenceMethods.sq_item
This function is used by PySequence_GetItem() and has the same signature. It is also used by
PyObject_GetItem(), after trying the subscription via the mp_subscript slot. This slot must be
filled for the PySequence_Check () function to return 1, it can be NULL otherwise.

BDA YTy 7 RAFRD K5I EINET: sq_length Au vy MMl SATWIUR, ZAEFFCHL
TY—F YRADRENOHIEDA YT v 7 R%FHH L, sq_item 1T L ¥ 3, sq_length 2% NULL OHEIE,
ATy 7 AR ZDEFE I OBBICEINET,

ssizeobjargproc PySequenceMethods.sq_ass_item
This function is used by PySequence_SetItem() and has the same signature. It is also used by
PyObject_SetItem() and PyObject_DelItem(), after trying the item assignment and deletion via the
mp_ass_subscript slot. This slot may be left to NULL if the object does not support item assignment

and deletion.

objobiproc PySequenceMethods.sq_contains
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Z OBEUT PySequence_Contains () HAHE N, ML 72 F v 2FHFoTVET, TDRAB Y MI
NULL DEEHNRH D, % DI PySequence_Contains() I Y I NI v FT54 7027 v 2RO 3
FTy—r v 2% KELET,

binaryfunc PySequenceMethods.sq_inplace_concat
This function is used by PySequence_InPlaceConcat() and has the same signature. It
should modify its first operand, and return it. This slot may be left to NULL, in this case
PySequence_InPlaceConcat () will fall back to PySequence_Concat (). It is also used by the aug-

mented assignment +=, after trying numeric in-place addition via the nb_inplace_add slot.

ssizeargfunc PySequenceMethods.sq_inplace_repeat
This function is used by PySequence_InPlaceRepeat() and has the same signature. It
should modify its first operand, and return it. This slot may be left to NULL, in this case
PySequence_InPlaceRepeat () will fall back to PySequence_Repeat (). It is also used by the aug-
mented assignment *=, after trying numeric in-place multiplication via the nb_inplace_multiply

slot.

12.7 Ny T 74T x 0 MEER (buffer object structure)

type PyBufferProcs
Z OFGERIL buffer 7O RV DERT ZBEBEEANDRA VX ERFLTVET, £O7m band, =
JAR—R—=F T =7 "IN LT, ZONET—E %2222 -4 77 MTETPEERL
£75,

getbufferproc PyBuf ferProcs.bf_getbuffer
COMBDOY AT v ZURO@ED T

int (PyObject *exporter, Py_buffer *view, int flags);

flags THREZ NI FIET view ZHEDTUILWVWE WD exporter (T HERZMWHELET, X7 v 7 (3)
ZEROT, ZOBOEETIEILLNORT v T2ITHORIFUIRD $EA:

(1) VZZRAMDERT 2R L FT. @R LBRWVIEGEE, PyExc_BufferError %% L. view->obj
IZ NULL Z3%EL -1 ZIRL £73,

(2) BREhi7 4 — L REHDET,

(3) T AR—1t LB ZRF T 2NE AV v X224 7 VA FLET,
(4) view->obj IT exporter ZFE L. view->obj A 27 UX Y FLET,
(5) 0 BEL £F.

exporter Ny 7 7 T OANA XDF 24 PV Y —D—ETHIUL, 2O00FELRFANEHTE F 3
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e HIJRAR—=F: VYV —DREENIIRAR-IEINEA T2 b LTIRAFHF V., BEAANDH LW
Z% view->obj Nty FLET,

e VXAV b Ny Z7HRKBVYV—DL— AT MV RAL I FENET, 2T,
view->0bj (I — b AT I 27 bADFILWSIRIZRD £5,

view DERID 7 1+ —n Fid Ny 7 71EER OFITHHZINTED, =7 AK— FHREDERICH L &
SHB LRTFIUTL BT Hh ORI, Ny T 7ERDEZAT OHICH D £,

Py_buffer EROF N LB L TVEIR2TOREVFIZI/ZAKR-KIJBL, avya—<h0ikik?
EFTHMTRLTIERD £¥ A, format . shape . strides . suboffsets. internal ¥ ¥ > 2 —=<
o EEAt LEHTT,

PyBuffer FillInfo() &, 2TOV I TR XA TRIELITIBIC, Bl N4 bNw 7 7 2 RHT 2
iR R R L £9,

PyObject_GetBuffer(D &, TOBBEIy F52arya—<MA}DOAf VX -7 2 —ATT,

releasebufferproc PyBufferProcs.bf_releasebuffer

ZOBBDY 7 xF v T O@ED T

void (PyObject *exporter, Py_buffer *view);

Ny 770DV —RAZHRTL2ERZUELES, DLHAKTISLEDDH LV Y —ANRLKWVIEHA.,
PyBufferProcs.bf_releasebuffer I NULL ICL THMOVWERA, £ TRVEHEAIEZ., ZOBEKD
EHE 72 52483, DUN OER OMIRTFNE (optional step) ZITWVWE T

(1) =7 2AR= b LZERERFET2NEA T 22T 27U XY PLET,
(2) AT D0 DHBER. view KEEMNIT LN TOXEY ZRHMLET,

IV AR=REF, Ny 7 7BEEBEDV Y —REEHLHT 272012 internal 7 4 —)b FZ2FbIFUX
DEHA, TOT74—NLFIE, arvya—<Mview 5IE LTI FLDONYy 770ab—%2ELTH
ZTHA AW, BOOHRWI eBHRIEENTVET,

Z OB, view->0bj T 7 U XY PLTIRWITERA. BRER S ZNUL PyBuffer Release() TH
T ON 2206 TF (ZOARNEIZROERZY COICHEHATT),

PyBuffer_Release() &, ZOMK%E I v 73520y a—<MIIDA YR —T7 2 —RA T,

12.7. Ny 77772 1V MEEF (buffer object structure) 359



The Python/C API, U1 —2X 3.10.19

12.8 async # 7 ¥ MMEEK

N—a v 3.5 Tl

type PyAsyncMethods
Z DREEIRIE awaitable 7Y =7 ™ & asynchronous iterator & 7Y = 7 b R FEEET 2 DITHE L BIEL
NDRA Y RERFLTVWET,

DUNIIRIEARDER TS :

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

COBDY 73 F X ZUTO@EH T

PyObject *am_await(PyObject *self);

BENZATI27 E A4T7L—4 TRINERDERA, 2FEDZDATI =227 P LT
PyIter_ Check() 3 1 ZiRERIFIUIZD FHV A,

F TV 27 WD awaitable TRWGE, ZDAT Yy b % NULL IZEREL E T,

unaryfunc PyAsyncMethods.am_aiter

OO A F ¥ T FDOMED T

PyObject *am_aiter(PyObject #*self);

asynchronous iterator 7Y =7 P RIRERIFIUTRD A, FHLWVWIZ LI __anext__() ZZRL
IEEW,

F 7Y 27 MOIERIBARIEAIEED e b a L BEEL TV ARWES, ZDOABy M NULL IKREL T,

unaryfunc PyAsyncMethods.am_anext

OO A F P IZLFOED T

PyObject *am_anext(PyObject *self);

awaitable A 7Y =7 P EBIRBRITNEZD FH A, FLWIZ LI __anext__ () ZBRLTLEEI WV, Z
DAy MI NULL KEREZINTVWE I HDET,

sendfunc PyAsyncMethods.am_send
ZOBBDY T A F 2 I TN TE:
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PySendResult am_send(PyObject *self, PyObject *arg, PyObject **result);

See PyIter_Send() for details. This slot may be set to NULL.

N— a ¥ 3.10 TEN.

12.9 Slot Type typedefs

typedef PyObject *(*allocfunc)(PyTypeObject *cls, Py ssize ¢ nitems)

Part of the Stable ABL. Z OBIOHINE, X EVIERZ X EVHIHL» 0BT 2 28 I2HDET, 2O
BENX, 4 Y REZZAHONHERY A X, #7574 A2 b, ¥ L 300HHEA X4, ob_refcent
% 112, ob_type ZMI5[#L (type argument) ity M LAZXEY 7By JADKRA VX BRI QEHRD &
BAo BID tp_itemsize YR TRWIEE, A7V =2 bD ob_size 7 4 —JL K& nitems WZHIHHL X
N, HERINZXEY 7Ry JOEXIX tp_basicsize + nitems*tp_itemsize % sizeof (void*) D
ERNCYID BT 7E1272 5133 CF; 2N DIHE. nitems DEIZEDNT. XEV 7ny 7ORIIE
tp_basicsize IZ/2 5133 TT,

OB TIEMmOWDE 4 VAR AU B IT-oTERD T8 A, BIDOXEVE DY TISBHIT-T
B ERA, 2O LD BIUIIX tp_new TITHODNBEINETT,

typedef void (*destructor)(PyObject™)
Part of the Stable ABI.

typedef void (*freefunc)(void*)
tp_free ZBIRL T LIV,

typedef PyObject *(*newfunc)(PyObject™, PyObject®, PyObject™)
Part of the Stable ABL. tp_new B L TL XV,

typedef int (*initproc)(PyObject™, PyObject®, PyObject™)
Part of the Stable ABL. tp_init 2SI L T E X W,

typedef PyObject *(*reprfunc)(PyObject™)
Part of the Stable ABL. tp_repr 2B L TL X W,

typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
Part of the Stable ABL. 7Y =2 OEEHEOEERLE T,

typedef int (*setattrfunc)(PyObject *self, char *attr, PyObject *value)
Part of the Stable ABL. A 7Y =7 + OBMICEZREL 3. BEZHIBRS 21213, value () 51802
NULL ZEEL 95

typedef PyObject *(*getattrofunc)(PyObject *self, PyObject *attr)
Part of the Stable ABL. 7Y =2 rDBEBEHEOEEZERL T,
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tp_getattro ZBML T E W,

typedef int (*setattrofunc)(PyObject *self, PyObject *attr, PyObject *value)
Part of the Stable ABL. 7Y =7 FDEMHICEZFREL £3. BEZHIBRS 21213, value (%) 581
NULL Z&EL £ T,

tp_setattro ZBML T E W,

typedef PyObject *(*descrgetfunc)(PyObject®, PyObject™, PyObject™)
Part of the Stable ABL. tp_descr_get ZZHLTL X W,

typedef int (*descrsetfunc)(PyObject®, PyObject*, PyObject®)
Part of the Stable ABL. tp_descr_set ZZLTLEE W,

typedef Py hash t (*hashfunc)(PyObject™)
Part of the Stable ABIL. tp_hash 2L TLFE W,

typedef PyObject *(*richempfunc)(PyObject®, PyObject™, int)
Part of the Stable ABL. tp_richcompare ZBHRL TL 2 & W,

typedef PyObject *(*getiterfunc)(PyObject™®)
Part of the Stable ABL. tp_iter 2B LT X W,

typedef PyObject *(*iternextfunc)(PyObject™)
Part of the Stable ABI. tp_iternext 2B L TLEE W,

typedef Py ssize t (*lenfunc)(PyObject™)
Part of the Stable ABI.

typedef int (*getbufferproc)(PyObject™, Py buffer*, int)
typedef void (*releasebufferproc)(PyObject*, Py buffer™)

typedef PyObject *(*unaryfunc)(PyObject*)
Part of the Stable ABI.

typedef PyObject *(*binaryfunc)(PyObject®, PyObject*)
Part of the Stable ABI.

typedef PySendResult (*sendfunc)(PyObject™, PyObject*, PyObject™*)
am_send ZZHLTLZE W0,

typedef PyObject *(*ternaryfunc)(PyObject*, PyObject*, PyObject*)
Part of the Stable ABI.

typedef PyObject *(*ssizeargfunc)(PyObject*, Py _ssize_t)
Part of the Stable ABI.
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typedef int (*ssizeobjargproc)(PyObject*, Py ssize t, PyObject™)
Part of the Stable ABI.

typedef int (*objobjproc)(PyObject®, PyObject™)
Part of the Stable ABI.

typedef int (*fobjobjargproc)(PyObject®, PyObject*, PyObject™)
Part of the Stable ABI.

12.10 fERAH

Z 2T Python ORERDEHELHIZ WL DDBFET, T o OBNTIED 7 7h3858 3 2 Hod i 72 A FFI 2
BATVET, WSOHDDOBITIE MY v F—Ra—F—F —ZAZFEHLTVET, &DZ L OHRERNRIER.
Fa— U TADPRERS, defining-new-types % new-types-topics ZZH L T X\,

A basic static type:

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, O0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_new = myobj_new,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

};

IO AERYILFZHAWEE VI — FE2 (82 CPython Da— FR—ZAHT) BRF22203H2550d Lk
B A:

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, O)

"mymod.MyObject", /* tp_name */

sizeof (MyObject), /* tp_basicsize */

0, /¥ tp_itemsize */
(destructor)myobj_dealloc, /* tp_dealloc */

0, /* tp_vectorcall_offset */
0, /* tp_getattr */

0, /* tp_setattr */

0, /* tp_as_async */
(reprfunc)myobj_repr, /* tp_repr */

(RDR=I12Hi L)
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(FIDR=I 5 DfEE)

\
*

tp_as_number */

S
X

tp_as_sequence */

S
X

tp_as_mapping */
tp_hash */
tp_call */
tp_str */
tp_getattro */
tp_setattro */
tp_as_buffer */
tp_flags */
PyDoc_STR("My objects"), /* tp_doc */

tp_traverse */

N
*

O O O O O © O © O O
NN NN
x*O% X % %

S
*

NN
* %

tp_clear */

S
*

tp_richcompare */
tp_weaklistoffset */
tp_iter */

NN N
N AR

tp_iternext */
tp_methods */

tp_members */

NN
* %

tp_getset */
tp_base */
tp_dict */
tp_descr_get */

NN N
* %X % %

tp_descr_set */
tp_dictoffset */
tp_init */
tp_alloc */
myobj_new, /* tp_new */

S
*

O O O O O O O O O O O O O O O O
NS S
* *

N
*

}s

GBI A VARV AFE, Ny v akYR—- T REL

typedef struct {
PyObject_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_weaklistoffset = offsetof (MyObject, weakreflist),
.tp_dictoffset = offsetof(MyObject, inst_dict),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,

KDR=12%E <)
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HIDR— % 5D E)

.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,

.tp_clear = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,

.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,
I

A str subclass that cannot be subclassed and cannot be called to create instances (e.g.

factory func) using Py_TPFLAGS_DISALLOW_INSTANTIATION flag:

uses a separate

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_DISALLOW_INSTANTIATION,
.tp_repr = (reprfunc)myobj_repr,

};

The simplest static type with fixed-length instances:

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",

I

The simplest static type with variable-length instances:

typedef struct {
PyObject_VAR_HEAD
const char *datal[1];
} MyObject;

(RDR=212Hi<)
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(FIDR=I 5 DfEE)

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof(MyObject) - sizeof (char *),
.tp_itemsize = sizeof(char *),

};

12.11 BREBAR—-2OL O3>z R—FT3

Python DMERZRE LI R—-—Y Ot alL 7y a vy R—- b33 1F o4 7Y =7 Maxts3 7 ar
TF (MDA T2 MIMDa YT FIEARET) L REA TV MUK BV R— FBRETT, o
AT 27 MIHTBZRERLELLRVA T =27 b, (BUESLXXFAD X S572) 7 b 4% (atomic type) ~D
SRRPIIERLRET S L5 RTTIE, AR=—YalLryaYIZBLTRAlZhE Wo 729K — b BRIk 2 08X
HYFEEA,

ayFFREESZIE, AT 27 VD tp_flags 7 4 —Iv RIZ Py_TPFLAGS_HAVE_GC 7 7> TED,
tp_traverse NV F I DHEEZRM LR ITNIERD VA, HETIHDAL VXXV APEHEATBER G AR,
tp_clear OFEHEBRALRITIRD T A

Py_TPFLAGS_HAVE_GC
D77 0%y PLIEROF T 27 M, ZOENSERRZRANGEES L RTIR D A, RO
b, TO75 7%y NLEOA T 27 v 2ay s F ATV ML ET,

ayFFHOary A7 7 ZFLUTOZODHANGEE LUl b 8 A:

1. #7927 bDRAEVIZE PyObject_GC_New() F7/=1& PyObject_GC NewVar() THERLZZITIUERD F
A

2 MDA YT FANDBRBPAZDDD LAY 4 =L FRE2THH AL, T
PyObject_GC_Track() ZPNHERITHIZD £8 A,

FfIC, A 7227 bDOXE ) BHEKS LT DO ZSORANEE LT udh T8 A:

1. fioary7FE2BRLTVWE 7 4 =V REE{LT 2011, PyObject_GC_ UnTrack() ZFEUH X 2T
72D 8 A

2. A7V 27 FDRXEVIX PyObject_GC Del () TR LTI THA,

g

& If a type adds the Py TPFLAGS_HAVE_ GC, then it must implement at least a

tp_traverse handler or explicitly use one from its subclass or subclasses.

When calling PyType_Ready() or some of the APIs that indirectly call it like
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PyType_FromSpecWithBases () or PyType_FromSpec() the interpreter will automatically popu-
late the tp_flags, tp_traverse and tp_clear fields if the type inherits from a class that imple-
ments the garbage collector protocol and the child class does not include the Py_TPFLAGS_HAVE_GC
flag.

TYPE *Py0Object_GC_New(TYPE, PyTypeObject *type)
PyObject_New() WAL TWE A, Py TPFLAGS_HAVE GC Dty v IN/ary7FA4A72 =7 VHTT,

TYPE *PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py ssize t size)
PyObject_NewVar() WL TWE A, Py_TPFLAGS HAVE GC Dt v hENlzavF7F+ 4727 b
T,

TYPE *PyObject_GC_Resize(TYPE, PyVarObject *op, Py_ssize_t newsize)
PyObject_NewVar() DHEMRLEA TS 27 FOXEV RV A RXLET, VIA XENEF TV =7 b
BLET, KT 2L NULL ZIBLE T, op l3aL 7 RIGBHEINTOTIERD R A,

void PyObject_GC_Track (PyObject *op)
Part of the Stable ABL. # 7Y x27 b op &, AL 7RIk oTEIESNEAT TV =7 FOESITEML
E3, a7 ZIMEE OPIEFTETERVOT, BIFEATVAEIEFEA 7Y 27 MIELWIKETWEA
FAUIRD TR A, tp_traverse DXRERIZETD T 4 = FHBELWIREIZRZ > TF LT, 20T
Bary A7 7 XORRBMNET, MOHITRNETT,

int PyObject_IS_GC(PyObject *obj)

Returns non-zero if the object implements the garbage collector protocol, otherwise returns 0.
The object cannot be tracked by the garbage collector if this function returns 0.

int PyObject_GC_IsTracked (PyObject *op)
Part of the Stable ABI since version 3.9. Returns 1 if the object type of op implements the GC

protocol and op is being currently tracked by the garbage collector and 0 otherwise.
This is analogous to the Python function gc.is_tracked().
N—a ¥ 3.9 TBE.

int PyObject_GC_IsFinalized (PyObject *op)
Part of the Stable ABI since version 3.9. Returns 1 if the object type of op implements the GC

protocol and op has been already finalized by the garbage collector and 0 otherwise.
This is analogous to the Python function gc.is_finalized().
N— a v 3.9 TEM.

void PyObject_GC_Del (void *op)
Part of the Stable ABI. PyObject_GC_New() X PyObject_GC_NewVar() %o THFINZXEY %
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L £97

void PyObject_GC_UnTrack(void *op)
Part of the Stable ABL. # 7Y x27 b op &, AL 7RIk TGEHESNE T TV =7 F DEED LERE
LET, 2O 7V x7 MIHRLT PyObject_GC Track() ZEEMUIHL T, BfEN 2+ 7Y =7 b
DEBICRT I BARET T, tp_traverse NY RIDIRL L 2Z 7 4 —L RHBIEL L BWIREEIZ 2 5 i
2. Frar—2& (tp_dealloc NV FZ) BAT7Y =27 MIHLT, ZOBBEFOHITETT,

N—Yar 3.8 TEH: PylObject_GC_TRACK() ¥27 1 ¥ _PyObject_GC_UNTRACK() ~ 72 mix/nfi C API %
BAXIhE L,

tp_traverse NY R IIZZ DD T X —XEZITWMD £73:

typedef int (*visitproc)(PyObject *object, void *arg)
Part of the Stable ABL. tp_traverse N FZ I I 5 LY X —FE (visitor function) OBITE, Z
DOBEEE, BRTEATI 27 b % object £ LT, tp_traverse N> KT D 3 5|18% arg ¥ L TR
L3, Python @730 o200 X—FHZH-> T, 2R LBRZE M T 2 LHA%
FELET, 2—FDPHBOLDIIL Y X -2 HILEPH T 5283V TL & 9,

tp_traverse NY FZIIROEZFF - TWIRIFUIR D FEA:

typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)
Part of the Stable ABL. Y 75473227 FD7dHD b I =P LB (traversal function) T, &
TR, self KEBEA->TWAELF TV 27 MU T visit BEMRCHIRFERD EFRA, ZOL
B, visit NDRNTXRFAVTFIIA>TWEREL TPz b, TONY RIIZEINT arg DIETT,
visit BAEUE NULL A 72 = 27 P25 BUCE L T L TIER D 8 A, visit BIEE 0 DOHEZIRTHAE,
Io—PHEL, REVEZZOEERTIIICLATNERD E¥A,

tp_traverse NY F 7 ZERICE L 72DIZ, Py_VISITO) =7 upitEhTnES, Zo=razffis oI
3. tp_traverse DEEAHMDFIBUZ., —XFHEDT visit £ arg TRIFIUIRD FHA:

void Py_VISIT(PyObject *0)
0 73 NULL TZIFAUE, o ¥ arg ZFIEIT LT visit a—NA Ny ZEZFEOH L ET, visit DL O TRWES
BULEGE, ZOEZERLES, 2oxruazflis b, tp_traverse Ny FIZEFRDESITHRDET:

static int
my_traverse(Noddy *self, visitproc visit, void *arg)
{

Py_VISIT(self->foo0);

Py_VISIT(self->bar);

return O;

tp_clear NY F I dnquiry BITH 20, A7 =7 bHAZE (immutable) AL NULL THRIFAUER D
FH A,
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typedef int (*inquiry)(PyObject *self)
Part of the Stable ABL. fEERZSRBREERL T2 BIILESHHEEMELE T, £EAARELRA 7D 2
7 VATERSRZEREER T2 LR LTRVDT, ZOBBZERT ILEIDD FEA, TDAY Y
FERMUOHLAZBETHA 7Y 27 MIBENREETRINIRLRVOTERL T LI (BRI LT
Py_DECREF() ZMERIZIFICLROVTL LIV, ARN=YaLrZXiE, A7V =7 bHERSREHKL T
W5 IR LABRICZOXY v FREIFOHL T,

12.11.1 Controlling the Garbage Collector State

The C-API provides the following functions for controlling garbage collection runs.

Py ssize_t PyGC_Collect (void)
Part of the Stable ABI. Perform a full garbage collection, if the garbage collector is enabled. (Note

that gc.collect () runs it unconditionally.)

Returns the number of collected + unreachable objects which cannot be collected. If the garbage
collector is disabled or already collecting, returns 0 immediately. Errors during garbage collection are

passed to sys.unraisablehook. This function does not raise exceptions.

int PyGC_Enable (void)
Part of the Stable ABI since version 3.10. Enable the garbage collector: similar to gc.enable().

Returns the previous state, 0 for disabled and 1 for enabled.
N— a3 ¥ 3.10 TEM.

int PyGC_Disable (void)
Part of the Stable ABI since version 3.10. Disable the garbage collector: similar to gc.disable().

Returns the previous state, 0 for disabled and 1 for enabled.
N—a > 3.10 TEM.

int PyGC_IsEnabled (void)
Part of the Stable ABI since version 3.10. Query the state of the garbage collector: similar to
gc.isenabled(). Returns the current state, 0 for disabled and 1 for enabled.

N— g r 3.10 TEM.

12.11. EREBBAR—-IIAL I 3VEYR—FT3 369






]
THIRTEEN

APl £ ABl O/)N\—>3=>4

CPython I TFTD~7/ 0 TAN=Ia VEEZRHLTVWET, Zhbida—F» EILRSIN =2 3 vioh
JGLTEDH, HTLY RITE bR EIAN—Ya Yy TIERVWI L RERLTLEI W,

N—=a VD API & ABI OLEMIZOWTIE C API DEEM 2SR L TLIZE W,

PY_MAJOR_VERSION
3.4.1a2 ® 3,

PY_MINOR_VERSION
3.4.1a2 D 4,

PY_MICRO_VERSION
3.4.1a2 D 1,

PY_RELEASE_LEVEL
3.4.1a2 D a, 7LV 77TlZ 0xA . R—&XTIX 0xB. VU —REMTIX 0xC . HEIKTIZ 0xF &7 b
%9,

PY_RELEASE_SERIAL
3.4.1a2 D 2, RV IV —2ATIZ 0k ET,

PY_VERSION_HEX
Python O N—= a Y FE S 2 H—DEBIHEM LD DTT,

T E51232y FOEE LTI/S 22T, N—Va VIEREZEAZ LA TEET

bytes | Ew k (EvIIVFoT7oAd—4) | Ekk 3.4.1a2 Df#
1 1-8 PY_MAJOR_VERSION | 0x03
2 9-16 PY_MINOR_VERSION | 0x04
3 17-24 PY_MICRO_VERSION | 0x01
4 25-28 PY_RELEASE_LEVEL | OxA
29-32 PY_RELEASE_SERIAL | 0x2
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L7=235T, 3.4.1a2 1% 16 HET 0x030401a2 TH D, 3.10.0 1% 16 #EE T 0x030a00f0 T,

Zhep~<Z vl Include/patchlevel.h TERENTVE T,

372 ¥ 13 Z APl ¥ ABl ONN—> 3 =>4


https://github.com/python/cpython/tree/3.10/Include/patchlevel.h

T8

>>>

2to3

AVRIIT 4Tz NIBITABT 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWFETENEa—-FHIC A HTEEX S,

RDHDDVEZHNFT:

o AVERIITATVINZBVWT, ATV IENTza—FTay 7, MET2EHADRXY]D XFOMM
ChfgIN. A4Ean, HFEN. =F=:S A/ oA, 731 -2 -z, a— RE2ANT3BICERREh
577 %)L @ Python v > 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®2— F% Python 3.x D3 — FIZE#T 2V — LT3, Y —Ra— FZEHL TZDEHIAR
Z M (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HKDY -2 LTHR 2 Z2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBML T E W,

abstract base class (IRELES 7 R) MREIE T T R duck-lyping EHTET % b DT, hasattr() KX DI

DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HEICA VX —T = —
A% ERTDHERRERMEL T, ABC 3K (virtual) ¥ 727 522 BALE T, ZHIRIZ 7 A0 5
WAL FEVEAD, ZNTD isinstance() X issubclass() ARSI N ET; abc EV 2 — LD ¥ a
XY PEZBLTLEZ W, Python 123, £ DilARAA ABC EMEATVE T, ZORRII,
(collections.abc EY 2 —/LT) 7— X Hi&, (numbers £ 2 —LTC) #, (io EY 22— T) AV —
2, (importlib.abc EY 2 —T) 4 Y R—=1+ 774 Y Z/RIB =X —T7F, abc EYV 2 —LZHHLT
MEBED ABC Z1ERTZ £7,

annotation (7 ./ 7—aYv) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicED

type hint £ LTHEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH] 77 A& M. B
7/ T=YavidEnrhEeY a2, 75 R, D __annotations__ FHEMICRREATVE T,

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this function-

ality. Also see annotations-howto for best practices on working with annotations.
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B8 (argument) (3180 BIECEIEUHSBAC, B ($7213 XV v F) CHEF T, HE 2 /s b

asynchronous context manager (JEFIfAa > 7F X b1 —T %)

£7:

o F—TU—FEIE: BBITFUOH L OB IEORNENTF OV d D (fl: name=) 0. ** IZHE 72 FF
EoHoEr LTEIN5IE. HlZIE. XD complex() OMEUNH L TIE, 3 & 5 25%F—7— F5[#
T9:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o {IESIE: F—v— R5IELMDOFIE. MBS IBUIEIEY A P OEFICEL e TE, iz * IH
7z iterable DEZREL LTEIT BN TEET, HlZIX. ROFITIE 3 & 5 1dMAHMAESIETT:

complex(3, 5)
complex(*(3, 5))

EFBUIEBOERICBOTHRIN EOa - AZBHICE Y Y TonE T, b Y TEITIHANIOWTIX
calls B LT 7EE WV, YV Xy 7 RAZBWTHFIBERT=-DICHoWBEMHS Z e HKE T,
Ml X NS fEE e — A AEBICEI D Y THNE T,

®315 . FAQ @ E518 K5 IEDEBNIAITTH? . PEP 362 2L TL 720,

__aenter__() & __aexit__() XY v %
EFT DL T async with XNORGEZEH T 247227 T3, PEP 492 TEAIhE L7,

asynchronous generator (JEFIHAY = & L — &) asynchronous generator iterator %R 3 BT, async def

TERINTZar—F VBEBIETWE T, yield REFHFOHTERLED £3, yield ik async for
N—TTHATEZ2EOM S EERT 2DIHHINET,

WENIIEFAY = 2L — ZBIBERR L £ 32, RiCk-> TR RS XL —21TL—&2 237556
BHYET, BRSNLERPH L2 THRWEGE, B wen B Ee AL £,

JEMIY = 2L — X BEICIE, async for XX async with X2 TR await RdbHBZ 2 HHD
£7,

asynchronous generator iterator (JERIHAY = 2L —& A 7L — &) asynchronous generator B THEK I 3

F7Y 22 FTT,

ZAUE, __anext__() XV v FEMHo TIEYRH XNz L =12 awaitable + 7Y = 7 b %iIRT asynchronous

iterator T3 Z D awaitable 7Y =27 NI, XD yield NETOIEFMIY = x L — KB O AL FE
TLES,

yield 12K %7K, ZDHETOERITRE (v — I VZEHE RERED try ) WHE—FF S %
¥, __anext__() TRINMD awaitable I2& > T FFEHAS T RL—RATFL—4 PERICHM XN
o &, Rl LFERTEEE L3, PEP 492 BX U PEP 525 28 L T EX W,
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asynchronous iterable (JEFEIA A 7 Z 7)) async for XOFTHHTE 247 =27 T3, BHHOD
__aiter__() XYV v Fd 5 asynchronous iterator B X2 TERD T4 A, PEP 492 TEA X
NEL%

asynchronous iterator (FEE I A 7L — &) __aiter__() & __anext__() XV v FERELLZATY
=27 MT9, __anext__ & awaitable & 73 =7 P ZRIKRIINIEHRD £H A, async for &

StopAsyncIteration ISV X3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v RK2HRT awaitable
ZRIALE T, PEP 492 TEAXNE L/,

BM A value associated with an object which is usually referenced by name using dotted expressions. For

example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers,
for example using setattr (), if the object allows it. Such an attribute will not be accessible using a

dotted expression, and would instead need to be retrieved with getattr().

awaitable (fFf%RIHE) await N CHHT 2 Z e R E AT 27 M TH, coroutine H. __await__() XAV v
RBHZ2F 7227 FTT, PEP 492 2SR TLEX W,

BDFL AL =K EMEE (Benevolent Dictator For Life) OBS T3, Python OfE#E. Guido van Rossum @
2T,

binary file (XA FV 7 7 AN byles-like ZTP LI b OHRAAABIVEZRAANTES J7AILFTox
Ik TS, X FVT7A40DHNE. N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 £ 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TT,

str A7V FDFAEEIVTEDZ 77 AT TV 27 MZOWTI, text file BBRLTLZE W,

borrowed reference In Python’s C API, a borrowed reference is a reference to an object, where the code
using the object does not own the reference. It becomes a dangling pointer if the object is destroyed.

For example, a garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong reference
in-place, except when the object cannot be destroyed before the last usage of the borrowed reference.

The Py_NewRef () function can be used to create a new strong reference.

bytes-like object /\v 7 770 kIl (buffer Protocol) %K —1+ L TWT, C FEEDEKT &L 7% con-
tiguous Ny 7 7 — 2 RMEATHER A 7Y = 7 b, bytes, bytearray, array.array . % <{ O—R
memoryview & 7Y =7 M AT AT YD 5, bytes-like 7P 27 ME, T—XEM. ATV T A
ANDERIE. Y7y FERBHLZRERYE. XM FV T =R Z2ERTL20AVARBEEICHHET 5 2T
ERES

BODPDRETEINAF VT —R2EEHT 2MEDRHD ET, ZOREDOFF 2 XY PTIREL "HiAHE
AREZR bytes-like A 7Y =7 P ICEKRLTWE T, ZHEARRANY 7 7 —F 7Y =27 MZId, bytearray
¥ bytearray D memoryview REDVZFENE T, T/, MMOEODLDMETIIALELRATY =27 PHOA
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AFVTFT—=& (" HAH LHEHD bytes-like 7737 1) ZRELEF, £4UTIL bytes & bytes D
memoryview ¥ 7Y =7 FEENE T,

bytecode (XA k22— K) Python ®Y —2Za— K&, Python 712 Z 4® CPython 4 ¥ & 7V X DWNEEEREL
THBAL FA— FAL TV ALLENET, A4 Fa—Fi .pyc 77 AMCF vy Y23, WLT 7
ANVH_ERIRETENZ L 2R IDERIRDET (VY—Ra—= oS, Fa—FAOFEDa >384
MIEGEXNET), 20 " FEE (intermediate language)” 1. &4 D XA+ 2 — RIS % HEKGEE
ZFEITTH RETDY TEFETLI0WAE T, HERTELE LT, N Fa— FNiE#RZ 2% Python KA~
S UMITENET 2 Z 2%, Python VUV =AM TEETH S Z L IFHHFFINTVERA,

NA Pa—FomEG—Eid dis ES2a—L ZHDHET,

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with

the following syntax:

callable(argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__() method is also a callable.
callback (Z—nANy 2) RO D ZREETHEITIN S 2DI5 8 LTHEXH 5B

ISR (VIR) A—HF—ERA TV =2 VEMERT 22007 > FL— T, 77 RAERILE, 2075
ADA VAR ALDEEET XY Y ROEREEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALRLT (0FD, V7 I7RADA VAR YA ETERL
) BESNZ Z 2 HE LTWREHTT,

coercion (B R UEID 2 518 E S HEORTIITObN S, HEEDA ¥ 2K Y ZADFORIANDREERDZE
T3, BIZIX, int(3.15) FTFEVNBURB 2B 3 I L $£9, Lo L 3+4.5 Tld. 51813 %AH
High (—O3BE — o3 EFE/NBUSE). A% 3 2 H0CF CRICE#T 272 Ud TypeError HI54AH3
BFongd, Mmfsr oz, TRTOGIIE. 728 A AR TH->TH, HIZ 3+4.5 Tid& L
float(3)+4.5 W5 k3512, Fu o< —pF UAICERIL L RITIRWT ER A,

complex number (BFER) L<HIOGN TV EIERBREZNRL D DT, TRXTOBUIEL L EEHOME LTERS
NFET, BEIIEBENM (-1 OFHR) TEHZzHI 20T, —RIEFTIE 1 e FdrH, THTIE j
LEPNET, Python 3ZERBUCHAAATHIGL., BEDOKILEZM > TVWET, BEIIREIZ j &0
FTEEET, HIRIF 3+1) TY, math Y 2 — LOEHEBIRZFI T 2121E, cnath 2HVET, #HHE
BOMHED 2D SERB-OMET T, KEEZEC 2T, IRIFHEVZEHRLTLE>TIWT
L9,

context manager (AY7FAMYAr—Y %) __enter__() & __exit__() XV v FEEHRT S I LT with X
NOBREZEMST A2 A 727 FTF, PEP 343 2L TLZ& W,

context variable (Y7 FX MER) 227 F X MKFL TEREREEROER, ZhUI. D 2EROMEHIE %
DEITAL Y RTEREDVB{ZAL Yy FR=HVZAPL=IJRBTVET, L2rLary7FRA MERTE. 1
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DOFEITAL Y M2V DDAy 7F A IBH NG, 3> 7 IR MERDEZ RSN IEFR & 2 &
DEPDBIY T, contextvars ZHMIL TL XV,

contiguous  (FEHE. HiT) Nv 7 7 DA CEHL E721% Fortran &t TH2HLEIT. TONNy 7 7 135k L
TWBEAREET, LuXm Ay 7 713 C #ftTH D Fortran HHTT, —XTOESITIE. ZDHEE
BT XEY ETHHES 2 X5 REES N, BRTEXELarHEE DA TWEFR T E T, 2RO
C-ERLRBLHTIZ, XEY 7 FLRIEIRER 2K 2 BRI RR OB T RANIZED 5 DIZHf L. Fortran
LR ELS TR DR A T RANCEN Z £ 3,

J—F> (Ar—FY) ar—FYEIIN—F DL —RNZERTT, 71 —F VIiFkD &l
HhHAD, Jlolkd shfimhrotE s, al—F i3 ZL oA RIS LHA S, 12, BT
ZEMWTEET, 2V —F VI async def L THETEZE I, PEP 492 2SR L TLZE W,

coroutine function (2 —F VB coroutine A 7Y = 7 b RIRTETY, ar—F VBT async def X
THEEXN, await, async for. BX async with F—V—FZFOZ 2R ET, 2 bHid PEP
492 THEAZINE L7

CPython python.org THEENTWA, Python 7R 2'F I ¥ 7V EFBEOEERNLFEETT, "CPython” 2\
HGEIX, Z05E%E% Jython % IronPython & \Wo 725y KB 2 PENE LS ICHHINE T,

decorator (7L —%) GO ZIRTRIET, #H. owrapper WX TRIZEH Y L GHAINE T, 7aL—
R DO—kH 72 M FHFNE. classmethod() ¥ staticmethod() T,

TAL—RDOEE S VR VAT 2l —TF, XD 2 OOBBERITIEHRMICFAI T DT :

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

RSN JRICDIFELETH,. DEDHELNELA, TaL—XIZOWTHLLIZ, BEEE BX
L IZISRERDFF 2 A FESRBL T,

descriptor (FRZVTR) XYV v R __get__(), __set__Q), B2 __delete__() ZERLTWVASF 7V =
I ETF, BBV TAEUEDT AV TR THZ &, BHEERRICE - T, X TV 2RI R BIEDIE
CHiEhEd, @, getset,delete D7D a.b LEFEL L, a DIV FAFHEANTAH 7S =7 b b ZRKL
FID, b BT RIZYV TR THNIEZNENDTAZ YV TERXY vy RBPROHIhET, TAZ VU TRXOHE
filZ, Python Z7FE BT 2 ECTHERDET, LWVWOIDIE, TRZVFRZZDN, Bl XYy R, 7
BAF 4. Z5AAY K, BIIAY v B, ZLTRA—S2 2 20BRE Vo 7% OMEED IR 75
T3,

FRZZ7YTFEDRXY v FIZBE L TOFEMIZ. descriptors % Descriptor How To Guide ZZ /B L TL 72
W,
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dictionary (#¥F) EED & — 2 EINETT 28885 TF, __hash__ () XYV v F¥ __eq__ () XY v FEHE
EULAEROL TV 27 M EF—ICTEET, Perl Ty ¥ a (hash) LFHERTVET,

dictionary comprehension (FF#HNERAD) iterable NORTH 2 WIE—FOBEREZME L T, ZOME1LK S
HEEPRT a7 MREZHTT, results = {n: n ** 2 for n in range(10)} £ $ 5, ¥—n
A n oxx 2 IZHIGHT 2FEE 24 L £ 9, comprehensions ZZ L TL 72 &0,

dictionary view (ff&E Y 2 —) dict.keys(). dict.values(). dict.items() 2NRT A7V =7 +TY, &FH
DEHOEHN A 2 —2RHE LT, §2bb, HEILHEINLI a3 ZhZ2 ML £3, §FEH
Y2 —Z AN ) A M2 5121 1ist(dictview) AL TL 2 W, dict-views S LT
(AE-J AN

docstring 77 A, B, TV 2 —VOBRHIIONTHEIXFHNV T INTT, ZDAA — b DEFTRHIIIIEHR X
NETH, ar L FRZEoTRAlEh, 202772, BB €Y 21D __doc__ BIEE LTIRIFES R
FT, AVIRARI T a v TES GRIE: B LTBRTZ3) OT, A 7927 D RKFa X%
EH BN R GRTTT,

duck-typing H2A TV 27 I DBIELWVA VR =T 2 —2A%EFS>TVEPERET DA TV =27 FORER
BT TIIVITRARANLTT, RODiC, BflicA 7Y =7 bOXY v FREMEDSIIEN T D b
DLET, (ZELDEIIKAZT, 7LDESRBIE, ZRET AL THS,) A ¥ R—T 2 —R%
BEDEHTZI T, EFRL TS v E&hfza—RiE RVE—T7 4 v 7 RRERHF L TRERM M X
BET, Xy 7 XA type() % isinstance () I K BHIEZ BT E T, (772, Xv x4V
Ik HMREEIV SR THTETAILdTEET, ) 20Rb D, HEIC hasattr () HIESR FAFP 7n
oIV EMALETS,

EAFP TEBAI%2 r 2 X DEFL%2FE 5 HMAES (easier to ask for forgiveness than permission, ¥ —7 4 — DIk
Al OBETT, Zd Python TILL LN T WS A —F 4 ¥ T AXA)LTIE, BEITENZ X —LEMES
FET 2D LRE L. ZDRED > TOIGEIHNEHIEL £ 3, ZOBRTFRCEF I3 —-74
YT ARA NI, try XB XU except XD K SADHLDHRHETT, ZD77=v 273 CDES
REBTIIMHONTNS LBYL AXA LB S DT,

expression () (DAL FHliE 5, —F & %D DHX (a piece of syntax) TF, FWi#Z 5. A3V
T, Al BT 2R, HETPHEBMTOH LR Y, E2EIROEROMAERTT, HOZLD
FiELEWV, Python TEHEEOETOMBRERNIR L VI DI TIEH D A, while DX 512, KL
TRERARN X HHDFT, RABKTRERIXTT,

extension module (JRIREY 2 —1) C % C++ THELN/EY 2 —/L T, Python ® C API 2F|H L T Python
a7RL—F—a—FeehrbhLET,

f-string 'f' R 'F' LI WIZFHN Y 7 Tk Mfestring” PRI, T T4 —< v FNEAXTFHY
T IV DM OAFFTT, PEP 498 $ B L TLFX W,

file object (7 7 A NI TV 27 ) FUDY Y —ZAAD T 7 4 LI5[A] API (read() % write() XY v K&Ff
DHD) ERALTWEA TP bTT, 77A4N0F 7T 20 ME, fERENLFRICE T, EED
TAARZEDT 7 A0, ZOMDEAL TOR ML —IREETNA 2 (BIZF, EEARS, 4V XEY
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Ny T2 VT b AT F)ANDT I RAZENTEE T, 77 ANVA TP =2 MA file-like objects
X streams & HMINE T,

T7ANFA T2 PIQWREERE3IEEDDET: E2O NA1F V=T 714, N 7730 N1F
=T 57A)b, ZLT THFRART77A4I TF AV E—T 24 AT io BEY 22— LTERINTVET,
T 7 ANETY 27 b RAELIEHERR T 71T open () BIE RS 22T,

file-like object file object ¥ [AFE T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from the

operating system and encode Unicode to the operating system.

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file system

encoding fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be used

to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read ()

function: see filesystem encoding and filesystem_errors members of PyConfig.
See also the locale encoding.
finder (774 V&) A YR=PINTVWBEY 2—1LD loader DFERERTTEA T 227 b T,

Python 3.3 T 2 MED 7 7 4 X235 D £9, sys.meta_path THEHAEN S meta path finder
¢. sys.path_hooks T X3 path entry finder T3,

I OWTIX PEP 302, PEP 420 B8X U PEP 451 #ZB L TL X W,

floor division (Y] D #&THRE) —FLWVERICYI D ST 2 BFEMWRE, VDB TREFEE T // T, #ilxZ.
11 // 4F 2k, 2R ENRCFEINUSBOEBEDRETIX 2.75 28 BoTEx¥ 3, (-11) // 4
& -2.75 B INSWAIC A2 (RE: ADERAANDOIDEITI) DT -3 I1ICKZZLIFERLTLEX
W, PEP 238 2R LT,

BE¥  (BIE) MO LANZEZ R T —EHOXD Z e TY, BEICIZ 0 LD R348 2ET e PR ET, FEK
DEITRHZSIBEFHAT 2 Z e PHK T T, R AV v E, function 2B L TL 72X\,

function annotation (B¥(7 /77— a2 ¥) BIED T X —XRREDED annotation TF,

BT/ 7—>ayid, BRI EEYE ODIEDATS: fIZIX. ZOBKE 2 2D int HD51%
ZH S EHIfFS N, 72 int BORDEZFO IS TVE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7—3 a v OXER function O TR INATVWE T,
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See variable annotation and PEP 484, which describe this functionality. Also see annotations-howto

for best practices on working with annotations.

_ future__ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python.
The __future__ module documents the possible values of feature. By importing this module and
evaluating its variables, you can see when a new feature was first added to the language and when it
will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (HFR—yYalL 7> ay) ZHLREEDLDNSZ Z 2 DRV EY ZFERT 2 TF, Python
. BRA TV e ERSRERH UBES 2RI —YalL 7 X effioThR—yaL s> arziT
WET, IN=YaL 7 XiF gc BV 2a—&ffioTHIETEET,

JIRL—& (YA VL —R&) generator iterator 2RI ET Y, BEOBBICLITWE T, yield XEHiD
HTRLEDFT, yield . for V—FTHHATE/ZD, next() BETHEZ 1 OFOWMOHLADTE
%5, HOWMOZERT 2 DIHHENLET,

WEIEY 2 AL —ZBRZELE T, WRCE-sTE Pz RL—F4TL—% 25T HEVNHD £7,
BRI SN TERSH S 2 TirwgE, B LD E 2B iz AL £,

generator iterator (¥ = AL —& A T L —&) generator BEITHERENE AT =7 F T,

yield D7 NTJRFTEITIREE (RFTARRARLED try X722 &) ZacfE L T, LB Rk &
NET, JxRL—FA4T7L—& Hflchs . L EMNEZIGL T (@ OBBIETOLTR
WZHT L WIRTE D 5 B46 S % D & IRAY T ),

generator expression (¥ =zt L —&N) 4 7L =22 BT TT, HHORZ, V—TEREZERT S for fi
HiPH, Z L CHBARER if HiOOWTWa X5ICRAE T, 25 LTHREnRE, SMlloRIEcm
JTEERAERL £

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =%V v ZBI#) 225800 LRI C1#EZ 5 2 BBEE S MRS L 2 BET 3, PP L
FHCEDRELZHV 0T 4 20y F 70TV L EDRESNET,

single dispatch. functools.singledispatch() 7L —x, PEP 443 ZZML T 72X W,

generic type A {ype that can be parameterized; typically a container class such as list or dict. Used for

type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
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GIL  global interpreter lock ZZHLTL 12X W,

global interpreter lock (Zm— LA ¥ &2 7Y Zua vy ) CPython 4 X7V ZXBFALTWS, —EIZ Python
O NAFI—F 2EITTE2RALy RIZF—2Z3TH2 I 2 RiETA2HHATT, 24Uk b (dict
REDOBEBERMAAARIEEL) 7Y 27 PETFADRERT 71 2020 U THERINICLRICKR 5 DT,
CPython OEENS O IR DET, A VX TVEXERE0 Yy 7§58 T, wLF kv dhwo v
HETBUMHLD IR PG EHRIT, 4 V2TV RE2MBICTALF ALy FMETES X512k D £,

However, some extension modules, either standard or third-party, are designed so as to release the
GIL when doing computationally intensive tasks such as compression or hashing. Also, the GIL is

always released when doing I/0.

BRI HHARSAF ALy ME” Ld Y27V & (R 7T — 22l vkETr v 73 2) H6
KINE LD, — BRI 7aty FDOGEEDNRT + =< Y APREP oD TR LERTATL
Joo TORT7 =2V ADOMBEERFRRL LS T2, EENIDEMICHRVRTFIX FBEMT 2 E 2
LRTVWET,

hash-based pyc (v a2 X—=2Z pyc 7 7 A V) IESEZHGNT 272012, WNiET 2V —R7 7 A VOREERH
RZITIE R ANy Y a2 AT N4 ba—FOF v v a7 740 TT,

hashable (/v > 2 ®[RE) Nw 2 adgE kA TV =27 beid, EHFHBHTEDS RV Ay Y2z fb
(__hash__ () XY v RBRKE), A7 27 P BB TES (__eq__ () XYV v RHRKE) 7
Pz Z bTE, FERANY ¥ aFREAF 7Y 2 7 MIBTRE U Ny & 2 HE2FHOBENDH D 3,

Ny Y aA[RERA TV 27 MIFHEDOF —DREEDRAUN— LTHZET, #HEPESDT — XRESIZN
Ay Y 2l R H>TVWEL5TT,

Python @4 2 2 =X I NVRHBIAAT TS =27 NI I FEAER Ny Y aFA[RETT, (VA MPHIBIO K
578) T2 —RINIRAYTFENY Y aPHEETT, (X TN frozenset DL H72) 4 I 2—X T Vi3
VTHE BERIAY T AAETHE L EDANY Y aTETT, T—H—ERDI TADAL VARV AT
HBEOIBRATI T MIT 7 AN P TAY Y aARETT, Z061EET (HEZRVT) HEMRIZIEE
flicdh b, Ny >aflid id0) XbhELIET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and inter-

preter environment which ships with the standard distribution of Python.

immutable (£ 22 —& 7)) BEDEEFE-/A TP 27 b T, 4 32— TNRITY =7 MITIE, A,
XFH, BIXUOEXTARBRERDHVET, TNWHDF TV MIMEZEZONERA, FOEEEZE S
BRZiE, #ieed 72 =7 P2ERLRTIERD ERA A I2—RTARBRI TV 27 NI BIED Y
Y a{ENRREE R SR TEHERKE 2R LT, HEOF—MZDfITT,

import path path based finder %3 import 3 2 E€Y 2 —VZ2REKT 25T (L7213 path entry) DY R b, import
H, 2OV R MIEE sys.path 25RETH, H IR0 F—YOHBEETHE v r—2 D __path__ B
"o HRET,

importing »2%EY 2 —/L® Python I — FAHFIDEY 2 —/LD Python 2— FTHZ 3 X 51T 3UHETY,
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importer TV 2 — L EZIRLTO—RT2LF 7T =7 b, finder & loader DEHLHLTHHEA T2 b,

interactive (0fF&HY) Python IZIINEERIA > 2 7Y Zp3db b, XXz A v 2 SV 2070y 7 MTANT 2

CRVBICETINTRHERERZ 22 TEEJ, python BB ELG X TIKETLTL LIV, (av
Pa2a—XDRXAL VA= a—50 Python ODMEENA > X 7)) X 2R TE 20 LNLER A, ) MEENA ¥
Z7VRE, HLWTATFT7ERLTARED, BV 2 -y r —YOHFZRIWTAS (help(x) ZH X
THBVTLEZZ V) DIZIEFITENZY —1TT,

interpreted Python (&4 > X 7V XEADEFETH D, a v 4 SEFHOMMIMEBELET, (N4 Pa—Fary

NA DD 5712, ZOXRFNIBHKTTD, ) TITOA VXTIV XFiELIE, V—RAa—-FD7 74l
Z, FTFETAMERICL T OFTI R L Vo BER LIS, BRFTTEZ I EZEKRLES, 1V
27 ZEADEFHEIER., a4 FBRDFFEI D B TNy Z7OH A 73 DD, Tr
7 ADFITF—MITENT T, WEER BTSN,

interpreter shutdown Python £ Y X =7V X =¥ v v PRV REFEINLFIZ, Y 2 -1 ITRTDY

VT 4 IIVENEEZ R YD, TRNTOMRLZY Y — R 2B T 5, Bl 7 = —XCAD &
T, ZD7x—RF AR=2 ALV E ZEBEFIHELES, ZARCEID2—F—ERDTA T 7 X—
% weakref I— Ny IBELINENEZeHDET, vy v PRV YT 2 —XHFICHE[TENEZa—F
. ENPKET DV Y —ADRTTIEELRWV (XL H20NMXF74 75V —FEY 2 —/L% warning HEfE
TF) 7=DIThRA 2 FISMCER L £ 3,

AVER—FVEBY Yy PR T3 ELHHIZ _ main | BV a2 —ARFETIRTWERAZ Y FFDOE
I3 T LI 8 TF,

iterable (RMEAIGEF 7V =2 b) BErk I | DF0BEE2 47V 22 FCF, KEAREA 7Y =2 Fofilic

IF. (list, str, tuple LWV o /2) 2TOY—r Y AWML, dict ® F7AINF Tk t oo
DDIES —or v R BB WVIE Sequence BFERE FEIE LTz __iter__ () XV v ¥ __getitem__() X
Vy REROEIED I FADA VAR VADREENET,

RAEFIREA 7Y = 7 P& for V—THRZDOMEL D> —F VR ((REF: 22 TOY—=F Y REIF, ¥—F
YARTRL L R DF WS EK) BB L 2 K0 (zipO, map(), ...) THATE X3, KIEMRE
727 b MBABBEE iter O DI LTETE, ATV 27 PIHNT 24T L —XZIRLET, Z
DA T L —RFZ—HDEZ 5 FEFTEIMHEN TS, BEIRIEAEL 72 =7 b2 S BRICE, iterO %
MAZDATL—=24T7Y 27 b HATHRETZ2HEIEID D $H A, for XTI Z ORIEZ BEINIAT
W, R ELOEREER L TL—F 2B LTV AHA T L — R 2R LET, 17L—% . =7
VATV —2 bZRLTLIEE N,

iterator (A 7L —&) T—XDORNERHATE2A 727 b TF, A 7L —XD __next__() XY v F&#D

RUMCH T (F7213HAAABE next ) 1ITET) &, MOWOFOEFEEZ—DOFTORLET, T —XHR
{7%% k. fb DIz StopIteration I ZEHLE T, ZORKT, A7V —XA4A 7227 MIRET
BH, zhlLBEE __next__ () Z{[EFEATD Stoplteration ZFEH L E T, A 7L —&IX. ZDA T
L—2F 7Yz PEKRERT __iter__ () XY v FEFEELRIFNIHESLRVDT, 4 7L —XiEho
iterable XM T 2IZL AL DFFICTHHATEE T, Fo2 D LAFINMIERORIEZITO X5 ka—
FTF, (list D&57%R) ary7+-4 7o =7 Md, BEZ iter() BBUCA 7Y =27 MTE LD for
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IL—THNTHS 72, FileieREHOA T L -2 LET, TNEATL—XTITEI LT L. Hi
BDATFL—a Yy THABADELA TL—ZA TV b REIGR TR0, ZZ2Dary5FFD XS
ZoTLELET,

FZ BRI typeiter I2H D T,

CPython RZEDF#: CPython does not consistently apply the requirement that an iterator define

__iter__Q).

key function (F—BI%) ¥ —BEL H2VIIREEK L. ¥V — FRIEFLB D7D DEZIR SO L AlkE

7Y =7 b (callable) TY, HlZIF. locale.strxfrm() % F—RFIEUCHRZIX. vr —URFDOY -+ D
BEIZDo oY= F—2RLET,

Python ®Z < DY — Vi3 F—BHEZIIRY BEROWSIES 7L —7bEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () FEHNHH T,

F—BREER TRV DD D FF, HIZIE str.lover() XV v FERXFNLFEXANLZWY —
FETSF—BE LTS ZePHKET, HB WL, lambda r: (r[0], r[2]) @& 57 lambda
Ao F—BHEEL W TEET, £/, operator EY 2 — /LI attrgetter(), itemgetter(),
methodcaller() ¥ W5 3 DDOF -V A M7 7 X2 L TVWET, F—HBDIEDHHVGD
fiZ Sorting HOW TO S L TL 2 &\,

keyword argument 25| 2SI LTI W,

lambda (5 4 %) DA > 54 VBT, BESRRHESNEL 2 FHESHS 1 50 X 2E84FF, 4

LBYL

locale

XEABUE 1 A #1% lambda [parameters]: expression T3,

22D (look before you leap) ] DTS, ZDaA—F 4 YT ZAXANLTIE, HOHLPBRRE
17500, BIRANCHTIRSEM (pre-condition) HIE 21T WE S, FAFP 77 n—F L (@AY T, if XH3k
EAEDLNZ DORHAIIT T,

WAF ALy FIEEINZBETIE, LBYL 7 70— " R27 @By 7 MR BEOBAIREE S| &
CFTVRIMBHH ET, Bz, if key in mapping: return mappinglkey] W5 a— Kk, HIED
%, DAL v RBERDAENS mapping 25 key ZEDRS KR L ET, ZOMEIEK, vy 7350
EAFP 7 e —F %25 Z L THIRTE %7,

encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding(False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and bytes

filenames.
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list (YA b)Python DMABAAD =T 22 TF, VAPEWSHATTTA, V7YX PTIEARL, fio
S CE O HLA (array) EFEEDH DT, HEADT 7RI O(1) TT,

list comprehension (VA PAWXE) =7 Y AHOLTH 2 VIE—HOERZWIE L T, 2R Z Y
A MEIRT, AV 7 PRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 32k, 0H»5 255 FTOMEEE 16 EHEEGL (0x..) LEXFHH»EH225 ) R AR F
T if HildA > a3 2T, if HiBL WA, range(256) DR TOEBRIUH SN E T,

loader EYa—N%0— K334 722 b, load_module() EWILRID XY v REEREL TOWRITIUIR
DEVBA, B—X—13—INT finder 2 HIRENE T, FMllE PEP 302 %. abstract base class 122w
Ti& importlib.abc.Loader S L TL 72X W,

magic method  special method @ £ 723 7-FIFEFET T,

mapping (¥ vy BV 7)) {TEDOF—HEXE VK- L TWT, Mapping »* MutableMapping @ fHHHEK >
TJA THEINIZAY v FEEELTWEaYTFHFA TP 22 b TF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZME L THE SN finder. meta path finder i& path entry finder ¥ Bf&
3H D EIH, HYTE.

meta path finder 23252 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 2
ISR

metaclass (XX S R) 7 5ADY FATY, 77 AERIZ, 7 7R, 7 7ADEEL, HESFZADY X b
PEDET, XX F7RF. 206 3 2%5 e LTRIIMD., 77 AE2BETAVET, IFLAY
DA 7Y =7 MEASEE RIE: XX 77 2AD) 77 4L b OEERLEHL TVE T, Python 2RI 0
WEHARLDAR YT T AR TESRTT, IFLALDLI—F—ICH - T, XAXZ T RIELMBEDRN
BDTT, LaL, ~HOHETIE. XX7 7 RIANTT LAY MeiiEzR#LET. L Z3BEY
rraou W ol ALy Re—=TMWEEMLD, A7V 27 bOAEREEH LD, ¥ ZL
VEFEETZRY. ZLOBETHHAINE T,

FEMIIE metaclasses ZZHR L TL &0,

XYy R (XYY R) Z7IARMROHPTERINZEK, ZDI77ADA VARV ADEME LTHRUHEN
Ba. XYy FBA VAR YRAAT7Y 27 b eH— 518 L LTRIWD £3 (ZOHE—518ILEE self
CIENET), B ¥ RA SN O—T 3L TLIZE W,

method resolution order (XY v FERIEF) FRERPICHIK Y 7 ADRENERZ BRSNS IEHFTT, 2.3 DD
Python 4 > 2 =7V ZHFHAF 2 713V XL DFMIZDWTIE The Python 2.3 Method Resolution
Order ZZIL T E W,

module (€Y 2—/V) Python 22— FOMBKHEN L LT3 AT 27 P TT, €Y 2 —MIFEED Python
FTV 2 VEEUANIERERLE T, Y 2 —MIZ importing DUIRIZ X - T Python IZHAAEN
S
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NYT—2 ZBRLTLIEZZWY,

module spec EY 22— EB—RKFT23DIffb s 4 v R— MEEOHERE L HANZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZBMBL TL FE W,

mutable (I 2—XTN) Ia—XTABATI 2 M, 1d0) RERS L BMEELECEE T, 1S 2—
2T)) BBRLTLES W,

named tuple 7 &HiIffE X FA7 WS HEEX. ZFTSALERERLTWT, 4 Ty 7 AN BRI LB %
FoTD77ERABTEZIEEDRIRY S AGHEINTVET, 2082 5 XIMLOKEED > T W3
ZeddbhEI,

time.localtime() % os.stat() DRV HZZLW D DHAALRIHHFIN E X TS LTT, o)
¥ sys.float_info TY:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDFID X 512) WL O DEHIN & X T MFHHAABEN R > TWE T, ZOMITHHHIN E X 7 id,
HEDYZ 7 AEHKRT tuple ZHA L, HEIDT7 4 — L FEERLTERTEE T, 20 L54K7 7 RIEF
BCE WD, collections.namedtuple() 7 7 7 M VB CTIER L7z D T&E £ ¥, HHEDHIEE. FH
TEVIHAFIT Z X TR AIAADARIT & 2 T NMTIIR R X Y v RZBIITEE T,

namespace (FH(Z2MH) BRI SN LT T, AEIEMIEEHEL L TEESINE T, AEfEicE st 7
Pz D (XY RD) ARNFIZE 72072 TRLE, RFAED D, KN D, Z L THAA
HDHDHH Y T, HHIZEHIEARTOFEREZHC ZLICLk o TEY a— WY R— T 5, HIZIXH
$ builtins.open ¥ os.open() BHHIZEMTXAHEINTVWE T, £/l YDEY 2 — DB ZEE
LTWBH0HHRT 2 28Ik o THARTZEBIE TG e RTFEZ SR L $9, #1213, random.seed() X
itertools.islice() &&FEL &, ZRZFNEY 2 —/l random X itertools THERIEINTWVWS I HHH
5 TT,

namespace package (HHIZERI Sy 7 —2) T Rw r—IDar 7+ LTOAREMREIN S PEP 420 TER
Iz package T, HRIZER Sy 7 =D 3WHEIRRAZFEL RV Z e 23 CTE, __init__.py 774V
R0, reqular package 13RI D 3,

module 2SI L TL 72X W,

nested scope (R A FEINTRI—=T ) HMITERZIN TV IEHK ST 2MERET T, HlRIX. 2B IO
B O TERI N TV E5E. NHlOBEEZIMIOBEKFOZHESRHTEET, * A PEhkRra-T
(77 4V b TREBOSREI DN TE, ZRORARTERVOTERL TSV, =R,
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BOAMDR 2 —FTEREHABTE LET, FARIC, 70— UEREES & 7a— ULEGETZER OE %
MAEZLFET, nonlocal THMIDEBUCE ZIAD T T,
new-style class (FIAXANT FR)STIERTDY 7AFTY =27 MELILTW 2T OE WHETT I, LAA]

@ Python D= a YTk iR XA NI T ADAD __slots__ . TAZ VSR, __getattribute__()
VI TRAXYw B, ZLTHMXY v FED Python O LW, ZHELERERFIHCTE % L7,

object (A7 =7 1) KA (BIERMH) LERINARLZEN (XYY F) 2502 TOT—X, $LE 2T
DFHAZAINT ZZA DRBOEE S FADZ &,

package A Python module which can contain submodules or recursively, subpackages. Technically, a package

is a Python module with a __path__ attribute.
reqular package ¥ namespace package ZZIRLUTL ZE W,

parameter ({R51%1) ZRITOFEERT BE (2 AV Y E ) OERICBOTHEENZT 2 Z3|8 2EELET, K
SIS D D 5

o UIBFLEF—T—F: UE THIWE F—T—F3 e LTEIT P TEZ5|8EHELET,
ZRUIT ZIELLTRD foo R bar DX ST, 77 4V DREIFOBEETT:

def func(foo, bar=None): ...

o NEBEHEM: MEBIXE-TOAGALNZGIMEIEELES, MESFHOLIEIX BEERDTIED Y X
FPOHFTEZENLDERAIC / ZEDB I TERTEE T, HIZIETRD posonlyl ¥ posonly2 1ENiE
HRHBIBICKR D £5:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5HERELET, ¥—V— FNEHOF|HEER
TE25AME. FIZIELITD kw_onlyl < kw_only2 O X 512, BABERDWEIEY A McED=A]
EEMBSIBEIEZHD * DETT:

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (ORFIETECZ SNMEREOMES IS A T) EEOEBOMES A E 2 5
NZZeRIEELET, 2D LI RRFIEE. BLTD args D & 5 ITRGIBEZDOFNC * 2213528 T
ERTEZ T

def func(*args, **kwargs): ...

o HAERF—T—F: (fhDORFIETRICZT ONIEREOF -7 — R Z T) EEOEED * —
V—FREIEBPEZONE I EHELET. ZDXIREGIEE. LOHID kwargs D X 5 12K5 ¥t
DHNC ** ZOFBZ I L TERTEE T,
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REBIBUEF 7> a vy e MEDSIHDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

REI1E . FAQ @ E5IB YRGB DEWIITTF 27 | inspect.Parameter 7 7 X, function £ ¥ =
. PEP 362 2L TS0,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £ED 1 DDGFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, G A b
7z path entry W2HBEY 2 —NVERDFEHEEH>TVET,

NRRALY M) =T 74 VRPFEETBE XY v FIZOWTIX importlib.abc.PathEntryFinder # & L
TLEEW,

path entry hook sys.path_hook U R MiZd 3 callable T, $5E X7z path entry ITHBEY 2 —LE BOUF
LHERH > TWBIGEI path entry finder ZiBL E T,

path based finder 77 # L +®D meta path finder @ 1 2%, €Y 22—V D import path ZMREL FT,

path-like object (path-like # 7Y =7 }) 77 A VT RT LRRAERLE T, path-like A 72 =7 ME, 2%
T str A7V bR bytes A7V 2 b, F721% os.PathLike 7R b aVEEEL AT I 27 b
DENPTT, os.PathLike 7B F A ALZHR—-—PLTWVELF TP =7 M os.fspath() ZESHT Z
ET str £721% bytes D7 7 A NI AT LRRIZEWITEE£ 3, os.fsdecode() & os.fsencode() I
ZHEN str H BV bytes IZR2DZRIET 2 DI R £F, PEP 519 THAZIF L7

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 Xt L THEHREZRMT 2. H20iX
Python OHHERER Z DWMIELERIEIC OV TR T 2 REITEHTT, PEP &, FEREIC O W T OB HIh
AR IR E T 2 HRE DIl (FER) 21X Z2RNETT,

PEP 3. #HHSREDIRRIChD 2, a3 2 =7 412 & 3 HEIREDER . Python 1272 X 2 ZEHAWT DL
DD DOHEEMOEHEL 223 2 2EKLTWES, PEP OEFEEZEICIZ2I 2 =7 1 NOBEER LT
52k, RMEBERZNENTZ2ZLDEBHBEDD 5,

PEP 1 2L TL 72X W,

portion PEP 420 TEZR I T\ 5, namespace package BT 5, BED 7 7 A D (zip 7 7 4 MTHEN
SNTWBHAbHS) 1 DDF 1 L7 b ) IIE N b0,

&5 |8 (positional argument) 5|8 2B L T2 &0,

provisional APl (& API) {5485 4 75V &7 HARMRALD HEHERNICPRAN SN DT, ZD X574 A
VR—=T 2= ANDORKERLEH L, WETHZ L INTOIEEMHFINTOERAN, a7HEHICL-
TRE L AR IR, BRAEEIBEE (VX2 —7 2 —ADHIRETEEN D) PMTONIET, 20D
EOBREBILRAITONEDDTIEDH D ERA - ZHUd API 2HAATLENCITRE L S TWiE
KIGRMDPBEE L Z2IZDATOIE T,
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E APLIZOWTH, BITEMEDBZWEHIX TREFER LARINTWET, BERHAL 58
THRIT ALK E R T RETT,

Zo7at2zkh, BES A TISVIMEr R T VIRV TAD SN Z L, R
PREZTELLEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl #ZR LT EX W,

Python 3000 Python 3.x YU —R54 D=y 73 —ALT7F, (Python 3 AEWIFFRDFE - IEHIES Nz

SUTF, ) "Py3k” ERENZ LB D ET,

Pythonic MO FFET—RNARE X HTErNza— R Tk {. Python ORI A T 4 F 212 - 72%

2R a— KR, BlziE. Python O— %4 7 4 F L Tld for XEMH->TAT I ITNDITNTOEH
WKE->TL—FLET, tDZ < DFFEICEZOMAMEAIZRND T, Python IR THWARWAIZFRD DI
BHED AT > 2 =% F50d L EEA:

for i in range(len(food)):
print (food[il)

ZAUTH L. Ehwik Pythonic &K

for piece in food:

print(piece)

qualified name (Bffi%) €Y 2 -1 DB =NV RA=THh 5, ZOEI 12—V TERINLT T A, BB X

YV FEAD, 7 RR” BRT Ry MEEIL TS, PEP 3155 TEHRINTWVWET, by FLLDREER
79 ATIE, BfiEA 727 bOZRIEFELTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

VC'

>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EYV 2 —AADOBRTHDLNS &, RREMB (fully qualified name) X T XTORRY =V EL 2K
DKy +EFREL, HlZiF email .mime.text ZEMKL £

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'
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reference count (BRA TV b)) 24TV 27 MINTEBRO, BRAVV EB 0BT E ZDA
TV MIWEINE T, BRI Y Y MOEFIE Python ® 2 — F EQEHNERAD, CPython FE
DEERBERTT, sys BV a—Z, 7l o5~—nEEDOA 7227 bOBRBAY Y 227250
getrefcount () PAEZIRALL TV T,

regular package ZfAI7R. __init__.py 77 A VEBLT 4 L7 MU & LTD package,

namespace package FZBLTL X0,

_slots__ ZS5ANTOEET, A YAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AEVEHNLET, 2RI fFbhs77=v 7 TIP, ELLFESXEPLMY v F—
BRDT, filsr —A, BIZIEX BV DHERBE L 827 TV r—2a Y TA VARV ADPKEIHIET 5.
Vol BRRE, HDLRVDHBIRZ MTT,

sequence (=7 Y R) BRA VT R K DMBINRERT 7 A% __getitem__() A Y v FZEUL T
PR=—FL. BEEIRT __len__() XV v REEFELT: iterable TT, MAAAS —F > ZINZIX, 1ist,
str, tuple, bytes REDH D FF, dict & __getitem__ () & __len__() dHR—-PLEITH. KK
DB TR EED immutable R¥ =25 720, =57 Y XTE R vy Y7 (mapping) &
AIRENTVDDOTHERL TSN,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

b -

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set

of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTHEEITZ—DODFIBDOIENC X HBEIREINF T,

slice (RF9A4R) =R =T V2 O—FEELATI 27 be AT RE BFRL [1 THEZOLNEROD
BoMicaary2HEL e TESNET, B2, variable_name[1:3:5] T3, AFEIMN (HFF) LBk
slice 7Y =2 FEWNETHHL TWE T,

special method (R X ¥V v V) & 2 RUTKEDRIE. B Z3MNEZ § 572912 Python » HHEEICHF U Eh
2RV y R, ZOFEHDOXY v i, XYy FHEORHLRRICT VX =227 2 DDV TVWET, F
BREA Y v RIZDWTIE specialnames TR Z N TWVWE T,

statement () XWEAA —F (Z—=FD” 70y 77) CAAIRZERTT, X X 2F—v—FroliIh
2H5DDEELMNTT, HBHFICIX if, while, for H D T,

strong reference In Python’s C API, a strong reference is a reference to an object which is owned by the
code holding the reference. The strong reference is taken by calling Py_INCREF() when the reference
is created and released with Py_DECREF () when the reference is deleted.
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The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF () function must be called on the strong reference before exiting the scope of the strong

reference, to avoid leaking one reference.

See also borrowed reference.

text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To

store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as ”encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text

encodings”.

text file (TXAMT7AN) st ATV 27 M EHAFETES file object TS, LIFLIE 7FR V774

VIEFEBCAAL MEFOT— XA MY —LHIZ7 72 AL, THFAMIYIA—FT 1 7 ZHABMITVE
T TFARMT7 74 LVDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R TFA M E—
F('r'or 'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETELZ 77 ANF T2 7 MZOWTE, N1 FUT 71 SEBL
TLEE W,

triple-quoted string (ZHE 77 4 — FXFH)) 3 0D L2 4 — bELE (") 7R w7 4 — () THELL

type

XFF, BED (—E) 74— NXFINHEANTRETE 2 XFINENNIDH D FHAD, BO0OEHTH
T3, 100200l +— bEEZ Ay —HLICEL e TE T L. THbCT (\) %
b THEBITICEDRE N TEZDT, FFa Xy i— g YT EE L RICRHIERN TS,

() Python #7222 bOREA T 27 b BREDISIRDDPERDET, HOWEHATT = r MIE
EROoTVWET, A7Y27 bOBNX __class__  BMT7 7 A LU0, type(obj) THUF L7z h HK
%9,

type alias (Bx 4 V7 R) BMoFI#AT, BN FIRALUTERL £3,

M4y 7R3 Ber b 2HMLT 2DICHHTY, flZI:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

CHEBRDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass
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HEEDFADI H % typing £ PEP 484 S L T2\,
type hint (Bl > b)) B 7 7 R, BED 5 X =2 PR DEOIRFEIN ST RIEE T 5 annotation T,

e > MIWATIZE K Python TIXEHITIEH D FEAD, BV TY —1ict > THRATH D, IDE
DaA—FHTEL ) 777X ) Y TOFHFITRED £,

Ja—NVER 77 REH, BT, - EETRVWHDDAL v M typing.get_type_hints()
THRTEET,

FEEEDFIHD D % typing ¥ PEP 484 2SR L T X\,

universal newlines 77X A N A+ VU — 2 DERIED—DT, UFDIRTEITREFEML £ 3 Unix DITRIE
"\n'. Windows OE '\r\n'. &\ Macintosh OFRE '\r', FHEIZOVWTEEL LI, PEP 278 ¥
PEP 3116 , X5IZ bytes.splitlines() SR L T X\,

variable annotation (Z¥(7 /7 —> a2 >) ZHH20IE7 7 REED annotation o

ZRD B NE 7 7 ZABMICERZ T 72 & 21k, KA IMEETT:

class C:

field: 'annotation'

77 T7—ayid@EEEEY L OoFdifbnEd: FlZIE, ZOZEEX int OfEZES Z & 2 H
FIhTnExd:

count: int = 0

BT )T — a YOI OWTIE annassign fi TR L TWE T,

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

virtual environment  ({RABERER) tHARAANCY) D BES N RATERE T Y, ZAUC X D Python 2—H# e 7 7Y 7 —
Y aVIFFAUYRAT A BTN TWA D Python 7 7V 7 — 3 Y OZEFNCTFHT % 2 272 { Python
Ry T —=IDA VA= VEEHFETIZENTEET,

venv ZZIR L TL ZX W,

virtual machine (A=) ZRIY 7 by =7k DERS N3 Y ¥ a—%, Python DR~ E A
Ara=Fay LI IHBUN L N FO—F ZETLET,

Zen of Python (Python ®1&D) Python ZEELFIMA T 2 ETHEZ 4%, Python OFKEHRAIL H¥%2 Y
ZAMZLdDTT, XahE7r> 7 FT "import this” ¥ 2L ZDVY R MEFHDFT,
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CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥aXrbrD0Ei%
HEF L

o the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 1Y =2 b & Sphinx X2 D74 77 %18 %
L7z

B.1 Python R¥ a2 X2 BikE

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python a3 2= 4 25 DEHIBM L B R FTEZDOEBL LW FFa Xy F—ya YiddETFNFELATL
o - DAL D!
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C
BEL>14t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (Bif£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBICRD $ L7

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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JYy—2 | R—=2 FEF R GPL Hi:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-3fE | PSF yes

AR: TGPL By w5 ERBUX, Python 25 GPL TEAMHINTVWE WIS EKTIEH D ¥ A, Python D7
ALY RFET, GPL WV, ZELAANA—Va Yy Z2EMTBICERT 2 -T2 Y =R LR THDLEVE
YA, GPL HfiDZ7 A2 ZADTTIE, GPL TV VY —REXNTWAMHOY 7+ =7 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A ATIXZESTEDD FXE A,

Guido DFERD T, ZNHDV YV —RZAREICL T EE 0%ZL DRI VT 4 TDHRI ATEH L ET,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSFE License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under
the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code falling
under that license. See Licenses and Acknowledgements for Incorporated Software for an incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.19

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.10.19 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.10.19 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.10.19.

4. PSF is making Python 3.10.19 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.19
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.19, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.10.19, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python

1.6.1 that incorporate non-separable material that was previously distributed
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under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.19 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/

~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo(), and getnameinfo(), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.
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C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission

notice appear in supporting documentation, and that the name of

KDR=12%E <)

C.3. Licenses and Acknowledgements for Incorporated Software 405




The Python/C API, U1 —2X 3.10.19

HIDR— % 5D E)

Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZEATVET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

406 18 C & BEr 1€



The Python/C API, YUJ—2X 3.10.19

C.3.9 Select kqueue

select EY 2 — X kqueue f Y X — 7 £ — AZOWTDORDEHEEATHE T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~"AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http: / /www.netlib.org/fp/dtoa.c. The original file, as retrieved on
March 16, 2009, contains the following copyright and licensing notice:

/****************************************************************

*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy
of the OpenSSL libraries, so we include a copy of the OpenSSL license here:
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LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of

the OpenSSL License and the original SSLeay license apply to the toolkit.

See below for the actual license texts. Actually both licenses are BSD-style

Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

. Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the

distribution.

. All advertising materials mentioning features or use of this

software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

endorse or promote products derived from this software without
prior written permission. For written permission, please contact

openssl-core@openssl.org.

. Products derived from this software may not be called "OpenSSL"

nor may "OpenSSL" appear in their names without prior written

permission of the OpenSSL Project.

. Redistributions of any form whatsoever must retain the following

acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
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* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

(Ko<= 1ZHi)
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* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to

permit persons to whom the Software is furnished to do so, subject to
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc TEHL TWE Ny ¥ 25— 7L DFEEIF,
cfuhash 72 =227 bOBDICEDS X

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

KDR=12%E <)
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OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3. Licenses and Acknowledgements for Incorporated Software 415
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/
sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users

may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsys-

tems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-
WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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COPYRIGHT

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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__all__ (package variable), 88
__dict__ (module attribute), 209
doc__ (module attribute), 209

__file__ (module attribute), 209, 210
__future__, 380
__import__

#HHAHBEE, 88
__loader__ (module attribute), 209
__main__

EUa—)L, 14, 241, 257
_name__ (module attribute), 209

__package__ (module attribute), 209
__PYVENV_LAUNCHER__, 276, 283
__slots__, 389

_frozen (C struct), 92
_inittab (C struct), 92
_Py_c_diff (C function), 157
_Py_c_neg (C function), 157
_Py_c_pow (C function), 157
_Py_c_prod (C function), 157
_Py_c_quot (C function), 157
_Py_c_sum (C function), 157
_Py_InitializeMain (C function), 292
_Py_NoneStruct (C var), 310
_PyBytes_Resize (C function), 161
_PyCFunctionFast (C type), 313
_PyCFunctionFastWithKeywords (C type), 313
_PyFrameEvalFunction (C type), 255
_PyInterpreterState_GetEvalFrameFunc (C function), 255
_PyInterpreterState_SetEvalFrameFunc (C function), 255
_PyObject_New (C function), 309
_PyObject_NewVar (C function), 309
_PyTuple_Resize (C function), 191
_thread

EDa—J, 250
FI7oxo b+

bytearray, 162

bytes, 159

Capsule, 224

complex number, 157

dictionary, 196

file, 207

floating point, 156

frozenset, 200

function, 202

instancemethod, 204

integer, 150

list, 194

long integer, 150
mapping, 196
memoryview, 222
method, 204
module, 209
None, 150
numeric, 150
sequence, 159
set, 200
tuple, 190
type, 7, 145

J32X, 376

JIL—F>, 377

IxlL—%, 380

XYy R, 384
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__main__, 14, 241, 257
_thread, 250
builtins, 14, 241, 257
signal, 71, 72
sys, 14, 241, 257
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PATH, 14, 15
PYTHON*, 239
PYTHONCOERCECLOCALE, 289
PYTHONDEBUG, 239, 283
PYTHONDONTWRITEBYTECODE, 239, 286
PYTHONDUMPREFS, 278, 328
PYTHONEXECUTABLE, 283
PYTHONFAULTHANDLER, 278
PYTHONHASHSEED, 239, 279
PYTHONHOME, 15, 239, 247, 280
PYTHONINSPECT, 239, 280
PYTHONIOENCODING, 242, 285
PYTHONLEGACYWINDOWSFSENCODING, 239, 272
PYTHONLEGACYWINDOWSSTDIO, 240, 281
PYTHONMALLOC, 296, 301, 304, 306
PYTHONMALLOCSTATS, 281, 296
PYTHONNOUSERSITE, 240, 286
PYTHONOPTIMIZE, 240, 282
PYTHONPATH, 15, 239, 281
PYTHONPLATLIBDIR, 281
PYTHONPROFILEIMPORTTIME, 280
PYTHONPYCACHEPREFIX, 283
PYTHONTRACEMALLOC, 285
PYTHONUNBUFFERED, 240, 277
PYTHONUTFS, 273, 289
PYTHONVERBOSE, 240, 286
PYTHONWARNINGS, 286
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__import__, 88

276, 283

_

EL]

419



The Python/C API, U1 —2X 3.10.19

abs, 126

ascii, 116
bytes, 116
classmethod, 315
compile, 90
divmod, 126
float, 128

hash, 117, 333
int, 128

len, 117, 129, 132, 194, 198, 201

pow, 126, 128
repr, 115, 332
staticmethod, 316
tuple, 131, 196
type, 117

BA%L, 379

A

abort (), 87
abs

HAHIAHEEL, 126
abstract base class, 373
allocfunc (C type), 361
annotation, 373
argv (in module sys), 246
ascii

HAIAHBEHE, 116

asynchronous context manager, 374

asynchronous generator, 374

asynchronous generator iterator, 374

asynchronous iterable, 375
asynchronous iterator, 375
awaitable, 375

B

BDFL, 375
binary file, 375
binaryfunc (C type), 362
borrowed reference, 375
buffer interface

(see buffer protocol), 134
buffer object

(see buffer protocol), 134
buffer protocol, 134
builtins

EDa—I, 14, 241, 257
bytearray

FITSTUk, 162
bytecode, 376
bytes

FITxI bk, 159

HAAHEEE, 116
bytes-like object, 375

C

callable, 376
callback, 376
calloc(), 295
Capsule
FISx Uk, 224
C-contiguous, 139, 377
class variable, 376
classmethod
#HAHAHREH, 315
cleanup functions, 88
close() (in module os), 258

CO_FUTURE_DIVISION (C wvar), 58
code object, 206
coercion, 376
compile
&AL, 90
complex number, 376
AU, 157
context manager, 376
context variable, 376
contiguous, 139, 377
copyright (in module sys), 245
coroutine function, 377
CPython, 377

D

decorator, 377
descrgetfunc (C type), 362
descriptor, 377
descrsetfunc (C type), 362
destructor (C type), 361
dictionary, 378

FITTxIk, 196
dictionary comprehension, 378
dictionary view, 378
divmod

fHAAHBIRR, 126
docstring, 378
duck-typing, 378

E

EAFP, 378

EOFError (built-in exception), 208
exc_info() (in module sys), 12
executable (in module sys), 244
exit(), 87

expression, 378

extension module, 378

F

f-string, 378
file

F72xUk, 207
file object, 378
file-like object, 379

filesystem encoding and error handler, 379

finder, 379
float

HAAHER, 128
floating point

FITSx Uk, 156
floor division, 379
Fortran contiguous, 139, 377
free(), 295
freefunc (C type), 361
freeze utility, 92
frozenset

F72 Uk, 200
function

ATk, 202

function annotation, 379

G

garbage collection, 380
generator, 380
generator expression, 380
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generator iterator, 380

generic function, 380

generic type, 380

getattrfunc (C type), 361
getattrofunc (C type), 361
getbufferproc (C type), 362
getiterfunc (C type), 362

GIL, 381

global interpreter lock, 247, 381

H

hash

#HHIAHREE, 117, 333
hash-based pyc, 381
hashable, 381
hashfunc (C type), 362

IDLE, 381
immutable, 381
import path, 381
importer, 382
importing, 381
incr_item(), 13, 14
initproc (C type), 361
inquiry (C type), 368
instancemethod

ATz Uk, 204
int

HAAHBEE, 128
integer

FTTx Uk, 150
interactive, 382
interpreted, 382
interpreter lock, 247
interpreter shutdown, 382
iterable, 382
iterator, 382
iternextfunc (C type), 362

K

key function, 383
KeyboardInterrupt (built-in exception), 71, 72
keyword argument, 383

L

lambda, 383
LBYL, 383
len
HHMAHBEEL, 117, 129, 132, 194, 198, 201
lenfunc (C type), 362
list, 384
FTTIIh, 194
list comprehension, 384
loader, 384
locale encoding, 383
lock, interpreter, 247
long integer
FITxUk, 150
LONG_MAX, 152

M

magic
method, 384

magic method, 384
main(), 242, 246
malloc(), 295
mapping, 384

FITTxIk, 196
memoryview

FITST Uk, 222
meta path finder, 384
metaclass, 384
METH_CLASS (#8&AHZEH), 315
METH_COEXIST ($#H&AHZEH), 316
METH_FASTCALL ({H#&AHZEH), 314
METH_NOARGS (¥&HAHEH), 315
METH_O (##AHZEH), 315
METH_STATIC (#&HAHEH), 316
METH_VARARGS (fHAHEH), 314
method

magic, 384

special, 389

FTTxU b, 204
method resolution order, 384
MethodType (in module types), 202, 204
module, 384

search path, 14, 241, 244

FTTx Ik, 209
module spec, 385
modules (in module sys), 88, 241
ModuleType (in module types), 209
MRO, 385
mutable, 385

N

named tuple, 385
namespace, 385
namespace package, 385
nested scope, 385
new-style class, 386
newfunc (C type), 361
None

FITTx Ik, 150
numeric

72Uk, 150

O

object, 386
code, 206
objobjargproc (C type), 363
objobjproc (C type), 363
OverflowError (built-in exception), 152154

P

package, 386
package variable

__all__, 88
parameter, 386
PATH, 14, 15

path
module search, 14, 241, 244
path (in module sys), 14, 241, 244
path based finder, 387
path entry, 387
path entry finder, 387
path entry hook, 387
path-like object, 387
PEP, 387
platform (in module sys), 245
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portion, 387
pow

HAHIAFHEEE, 126, 128
provisional API, 387
provisional package, 388
Py_ABS (C macro), 5
Py_AddPendingCall (C function), 259
Py_AddPendingCall(), 259
Py_AtExit (C function), 88
Py_BEGIN_ALLOW_THREADS, 248
Py_BEGIN_ALLOW_THREADS (C macro), 252
Py_BLOCK_THREADS (C macro), 253
Py_buffer (C type), 136
Py_buffer.buf (C member), 136
Py_buffer.format (C member), 137
Py_buffer.internal (C member), 138
Py_buffer.itemsize (C' member), 136
Py_buffer.len (C member), 136
Py_buffer.ndim (C member), 137
Py_buffer.obj (C member), 136
Py_buffer.readonly (C member), 136
Py_buffer.shape (C member), 137
Py_buffer.strides (C member), 137
Py_buffer.suboffsets (C member), 137
Py_BuildValue (C function), 103
Py_BytesMain (C function), 53
Py_BytesWarningFlag (C var), 238
Py_CHARMASK (C macro), 6
Py_CLEAR (C function), 60
Py_CompileString (C function), 56
Py_CompileString(), 58
Py_CompileStringExFlags (C function), 57
Py_CompileStringFlags (C function), 56
Py_CompileStringObject (C function), 56
Py_complex (C type), 157
Py_DebugFlag (C var), 239
Py_DecodeLocale (C function), 83
Py_DECREF (C function), 60
Py_DecRef (C function), 61
Py_DECREF(), 7
Py_DEPRECATED (C macro), 6
Py_DontWriteBytecodeFlag (C var), 239
Py_Ellipsis (C var), 222
Py_EncodeLocale (C function), 84
Py_END_ALLOW_THREADS, 248
Py_END_ALLOW_THREADS (C macro), 252
Py_EndInterpreter (C function), 258
Py_EnterRecursiveCall (C function), 76
Py_eval_input (C var), 57
Py_Exit (C function), 87
Py_False (C var), 155
Py_FatalError (C function), 87
Py_FatalError(), 246
Py_FdIsInteractive (C function), 81
Py_file_input (C var), 58
Py_Finalize (C function), 242
Py_FinalizeEx (C function), 241
Py_FinalizeEx(), 87, 88, 241, 258
Py_FrozenFlag (C var), 239
Py_GenericAlias (C function), 234
Py_GenericAliasType (C var), 235
Py_GetArgcArgv (C function), 292
Py_GetBuildInfo (C function), 245
Py_GetCompiler (C function), 245
Py_GetCopyright (C function), 245
Py_GETENV (C macro), 6
Py_GetExecPrefix (C function), 243
Py_GetExecPrefix (), 15

Py_GetPath (C function), 244
Py_GetPath(), 15, 242, 244
Py_GetPlatform (C function), 245
Py_GetPrefix (C function), 243
Py_GetPrefix(), 15
Py_GetProgramFullPath (C function), 244
Py_GetProgramFullPath(), 15
Py_GetProgramName (C function), 243
Py_GetPythonHome (C function), 247
Py_GetVersion (C function), 245
Py_HashRandomizationFlag (C var), 239
Py_IgnoreEnvironmentFlag (C var), 239
Py_INCREF (C function), 59

Py_IncRef (C function), 61

Py_INCREF(), 7

Py_Initialize (C function), 241
Py_Initialize(), 14, 242, 258
Py_InitializeEx (C function), 241
Py_InitializeFromConfig (C function), 287
Py_InspectFlag (C var), 239
Py_InteractiveFlag (C var), 239

Py_Is (C function), 311

Py_IS_TYPE (C function), 311

Py_IsFalse (C function), 311
Py_IsInitialized (C function), 241
Py_IsInitialized(), 15

Py_IsNone (C function), 311
Py_IsolatedFlag (C wvar), 239

Py_IsTrue (C function), 311
Py_LeaveRecursiveCall (C function), 76
Py_LegacyWindowsFSEncodingFlag (C var), 239
Py_LegacyWindowsStdioFlag (C wvar), 240
Py_LIMITED_API (C macro), 17

Py_Main (C function), 53
PY_MAJOR_VERSION (C macro), 371

Py_MAX (C macro), 5

Py_MEMBER_SIZE (C macro), 5
PY_MICRO_VERSION (C macro), 371

Py_MIN (C macro), 5

PY_MINOR_VERSION (C macro), 371
Py_mod_create (C macro), 213
Py_mod_create.create_module (C function), 214
Py_mod_exec (C macro), 214
Py_mod_exec.exec_module (C function), 214
Py_NewInterpreter (C function), 257
Py_NewRef (C function), 59

Py_None (C war), 150

Py_NoSiteFlag (C var), 240
Py_NotImplemented (C var), 113
Py_NoUserSiteDirectory (C var), 240
Py_OptimizeFlag (C wvar), 240
Py_PreInitialize (C function), 273
Py_PreInitializeFromArgs (C function), 273
Py_PrelnitializeFromBytesArgs (C function), 273
Py_PRINT_RAW, 208

Py_QuietFlag (C var), 240

Py_REFCNT (C function), 312
PY_RELEASE_LEVEL (C macro), 371
PY_RELEASE_SERIAL (C macro), 371
Py_ReprEnter (C function), 76
Py_ReprLeave (C function), 77
Py_RETURN_FALSE (C macro), 155
Py_RETURN_NONE (C macro), 150
Py_RETURN_NOTIMPLEMENTED (C macro), 113
Py_RETURN_TRUE (C macro), 155
Py_RunMain (C function), 291
Py_SET_REFCNT (C function), 312
Py_SET_SIZE (C function), 312
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Py_SET_TYPE (C function), 312

Py_SetPath (C function), 244

Py_SetPath(), 244

Py_SetProgramName (C function), 242
Py_SetProgramName (), 15, 241, 243, 244
Py_SetPythonHome (C function), 247
Py_SetStandardStreamEncoding (C function), 242
Py_single_input (C var), 58

Py_SIZE (C function), 312

Py_ssize_t (C type), 11

PY_SSIZE_T_MAX, 153

Py_STRINGIFY (C macro), 5
Py_TPFLAGS_BASE_EXC_SUBCLASS ($#8#&AHZEH), 338
Py_TPFLAGS_BASETYPE (M#AAAHZEH), 336
Py_TPFLAGS_BYTES_SUBCLASS ({#&AHZEH), 337
Py_TPFLAGS_DEFAULT ($#&AAHZEH), 337
Py_TPFLAGS_DICT_SUBCLASS ($##&AHZEH), 337
Py_TPFLAGS_DISALLOW_INSTANTIATION (3A&AHZEE), 338
Py_TPFLAGS_HAVE_FINALIZE ($#&AHZEH), 338
Py_TPFLAGS_HAVE_GC ({#&AAHZEH), 336
Py_TPFLAGS_HAVE_VECTORCALL (& AHZEH), 338
Py_TPFLAGS_HEAPTYPE (M#AAAHZEH), 336
Py_TPFLAGS_IMMUTABLETYPE (¥#&AHZEH), 338
Py_TPFLAGS_LIST_SUBCLASS ($#&AHZER), 337
Py_TPFLAGS_LONG_SUBCLASS ($#H#&AHZEH), 337
Py_TPFLAGS_MAPPING ($&AHZEH), 339
Py_TPFLAGS_METHOD_DESCRIPTOR ($¥#&AAZEH), 337
Py_TPFLAGS_READY ($&AHZEH), 336
Py_TPFLAGS_READYING (& AHZEH), 336
Py_TPFLAGS_SEQUENCE ($8#&AHZEH), 339
Py_TPFLAGS_TUPLE_SUBCLASS (¥#&AAZEH), 337
Py_TPFLAGS_TYPE_SUBCLASS (##&AHZEH), 338
Py_TPFLAGS_UNICODE_SUBCLASS (¥#&AAZEE), 337
Py_tracefunc (C type), 260

Py_True (C var), 155

Py_tss_NEEDS_INIT (C macro), 263

Py_tss_t (C type), 263

Py_TYPE (C function), 311

Py_ucs1 (C type), 163

Py_ucs2 (C type), 163

Py_UCs4 (C type), 163

Py_UNBLOCK_THREADS (C macro), 253
Py_UnbufferedStdioFlag (C var), 240
Py_UNICODE (C type), 164
Py_UNICODE_IS_HIGH_SURROGATE (C macro), 168
Py_UNICODE_IS_LOW_SURROGATE (C macro), 168
Py_UNICODE_IS_SURROGATE (C macro), 168
Py_UNICODE_ISALNUM (C function), 167
Py_UNICODE_ISALPHA (C function), 167
Py_UNICODE_ISDECIMAL (C function), 167
Py_UNICODE_ISDIGIT (C function), 167
Py_UNICODE_ISLINEBREAK (C function), 167
Py_UNICODE_ISLOWER (C function), 167
Py_UNICODE_ISNUMERIC (C function), 167
Py_UNICODE_ISPRINTABLE (C function), 168
Py_UNICODE_ISSPACE (C function), 167
Py_UNICODE_ISTITLE (C function), 167
Py_UNICODE_ISUPPER (C function), 167
Py_UNICODE_JOIN_SURROGATES (C macro), 169
Py_UNICODE_TODECIMAL (C function), 168
Py_UNICODE_TODIGIT (C function), 168
Py_UNICODE_TOLOWER (C function), 168
Py_UNICODE_TONUMERIC (C function), 168
Py_UNICODE_TOTITLE (C function), 168
Py_UNICODE_TOUPPER (C function), 168
Py_UNREACHABLE (C macro), 5

Py_UNUSED (C macro), 6

Py_VaBuildValue (C function), 105

PY_VECTORCALL_ARGUMENTS_OFFSET (C macro), 120
Py_VerboseFlag (C var), 240

PY_VERSION_HEX (C macro), 371

Py_VISIT (C function), 368

Py_XDECREF (C function), 60

Py_XDECREF(), 14

Py_XINCREF (C function), 59

Py_XNewRef (C function), 60

PyAIter_Check (C function), 133
PyAnySet_Check (C function), 200
PyAnySet_CheckExact (C function), 200
PyArg_Parse (C function), 102
PyArg_ParseTuple (C function), 101
PyArg_ParseTupleAndKeywords (C function), 101
PyArg_UnpackTuple (C function), 102
PyArg_ValidateKeywordArguments (C function), 102
PyArg_VaParse (C function), 101
PyArg_VaParseTupleAndKeywords (C function), 102
PyASCIIObject (C type), 164

PyAsyncMethods (C type), 360
PyAsyncMethods.am_aiter (C member), 360
PyAsyncMethods.am_anext (C member), 360
PyAsyncMethods.am_await (C member), 360
PyAsyncMethods.am_send (C member), 360
PyBool_Check (C function), 155
PyBool_FromLong (C function), 155

PyBUF _ANY_CONTIGUOUS (C macro), 139
PyBUF_C_CONTIGUOUS (C macro), 139
PyBUF_CONTIG (C macro), 140

PyBUF_CONTIG_RO (C macro), 140
PyBUF_F_CONTIGUOUS (C macro), 139
PyBUF_FORMAT (C macro), 138

PyBUF_FULL (C macro), 140

PyBUF_FULL_RO (C macro), 140

PyBUF_INDIRECT (C macro), 139

PyBUF_ND (C macro), 139

PyBUF_RECORDS (C macro), 140
PyBUF_RECORDS_RO (C macro), 140
PyBUF_SIMPLE (C macro), 139

PyBUF_STRIDED (C macro), 140
PyBUF_STRIDED_RO (C macro), 140
PyBUF_STRIDES (C macro), 139

PyBUF_WRITABLE (C macro), 138
PyBuffer_FillContiguousStrides (C function), 143
PyBuffer_FillInfo (C function), 143
PyBuffer_FromContiguous (C function), 143
PyBuffer_GetPointer (C function), 143
PyBuffer_IsContiguous (C function), 142
PyBuffer_Release (C function), 142
PyBuffer_SizeFromFormat (C function), 142
PyBuffer_ToContiguous (C function), 143
PyBufferProcs, 135

PyBufferProcs (C type), 358
PyBufferProcs.bf_getbuffer (C member), 358
PyBufferProcs.bf_releasebuffer (C member), 359
PyByteArray_AS_STRING (C function), 163
PyByteArray_AsString (C function), 162
PyByteArray_Check (C function), 162
PyByteArray_CheckExact (C function), 162
PyByteArray_Concat (C function), 162
PyByteArray_FromObject (C function), 162
PyByteArray_FromStringAndSize (C function), 162
PyByteArray_GET_SIZE (C function), 163
PyByteArray_Resize (C function), 162
PyByteArray_Size (C function), 162
PyByteArray_Type (C var), 162
PyByteArrayObject (C type), 162
PyBytes_AS_STRING (C function), 160
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PyBytes_AsString (C function), 160
PyBytes_AsStringAndSize (C function), 161
PyBytes_Check (C function), 159
PyBytes_CheckExact (C function), 159
PyBytes_Concat (C function), 161
PyBytes_ConcatAndDel (C function), 161
PyBytes_FromFormat (C function), 159
PyBytes_FromFormatV (C function), 160
PyBytes_FromObject (C function), 160
PyBytes_FromString (C function), 159
PyBytes_FromStringAndSize (C function), 159
PyBytes_GET_SIZE (C function), 160
PyBytes_Size (C function), 160
PyBytes_Type (C var), 159

PyBytesObject (C type), 159
PyCallable_Check (C function), 125
PyCallIter_Check (C function), 219
PyCalllIter_New (C function), 219
PyCallIter_Type (C war), 219

PyCapsule (C type), 224
PyCapsule_CheckExact (C function), 225
PyCapsule_Destructor (C type), 225
PyCapsule_GetContext (C function), 225
PyCapsule_GetDestructor (C function), 225
PyCapsule_GetName (C function), 226
PyCapsule_GetPointer (C function), 225
PyCapsule_Import (C function), 226
PyCapsule_IsValid (C function), 226
PyCapsule_New (C function), 225
PyCapsule_SetContext (C function), 226
PyCapsule_SetDestructor (C function), 226
PyCapsule_SetName (C function), 226
PyCapsule_SetPointer (C function), 226
PyCell_Check (C function), 205

PyCell_GET (C function), 205

PyCell_Get (C function), 205
PyCell_New (C function), 205
PyCell_SET (C function), 206

PyCell_Set (C function), 205

PyCell_Type (C war), 205

PyCellObject (C type), 205

PyCFunction (C type), 313
PyCFunctionWithKeywords (C type), 313
PyCMethod (C' type), 313

PyCode_Addr2Line (C function), 207
PyCode_Check (C function), 206
PyCode_GetNumFree (C function), 206
PyCode_New (C function), 206

PyCode_NewEmpty (C' function), 206
PyCode_NewWithPosOnlyArgs (C function), 206
PyCode_Type (C var), 206
PyCodec_BackslashReplaceErrors (C function), 111
PyCodec_Decode (C function), 109
PyCodec_Decoder (C function), 110
PyCodec_Encode (C function), 109
PyCodec_Encoder (C function), 110
PyCodec_IgnoreErrors (C function), 111
PyCodec_IncrementalDecoder (C function), 110
PyCodec_IncrementalEncoder (C function), 110
PyCodec_KnownEncoding (C function), 109
PyCodec_LookupError (C function), 110
PyCodec_NameReplaceErrors (C function), 111
PyCodec_Register (C function), 109
PyCodec_RegisterError (C function), 110
PyCodec_ReplaceErrors (C function), 111
PyCodec_StreamReader (C function), 110
PyCodec_StreamWriter (C function), 110
PyCodec_StrictErrors (C function), 111

PyCodec_Unregister (C function), 109
PyCodec_XMLCharRefReplaceErrors (C function), 111
PyCodeObject (C type), 206

PyCompactUnicodeObject (C type), 164
PyCompilerFlags (C struct), 58
PyCompilerFlags.cf_feature_version (C member), 58
PyCompilerFlags.cf_flags (C member), 58
PyComplex_AsCComplex (C function), 158
PyComplex_Check (C function), 158
PyComplex_CheckExact (C function), 158
PyComplex_FromCComplex (C function), 158
PyComplex_FromDoubles (C function), 158
PyComplex_ImagAsDouble (C function), 158
PyComplex_RealAsDouble (C function), 158
PyComplex_Type (C var), 158

PyComplexObject (C type), 158

PyConfig (C type), 274

PyConfig.argv (C member), 276
PyConfig.base_exec_prefix (C member), 276
PyConfig.base_executable (C member), 276
PyConfig.base_prefix (C member), 276
PyConfig.buffered_stdio (C member), 276
PyConfig.bytes_warning (C member), 277
PyConfig.check_hash_pycs_mode (C member), 277
PyConfig.configure_c_stdio (C member), 277
PyConfig.dev_mode (C member), 278
PyConfig.dump_refs (C member), 278
PyConfig.exec_prefix (C member), 278
PyConfig.executable (C member), 278
PyConfig.faulthandler (C member), 278
PyConfig.filesystem_encoding (C member), 278
PyConfig.filesystem_errors (C member), 279
PyConfig.hash_seed (C member), 279

PyConfig.home (C member), 279
PyConfig.import_time (C member), 280
PyConfig.inspect (C member), 280
PyConfig.install_signal_handlers (C member), 280
PyConfig.interactive (C member), 280
PyConfig.isolated (C member), 280
PyConfig.legacy_windows_stdio (C member), 281
PyConfig.malloc_stats (C member), 281
PyConfig.module_search_paths (C member), 281
PyConfig.module_search_paths_set (C member), 281
PyConfig.optimization_level (C member), 282
PyConfig.orig_argv (C member), 282
PyConfig.parse_argv (C member), 282
PyConfig.parser_debug (C member), 282
PyConfig.pathconfig_warnings (C member), 283
PyConfig.platlibdir (C member), 281
PyConfig.prefix (C member), 283
PyConfig.program_name (C member), 283
PyConfig.pycache_prefix (C member), 283
PyConfig.PyConfig_Clear (C function), 275
PyConfig.PyConfig InitIsolatedConfig (C function), 274
PyConfig.PyConfig_InitPythonConfig (C function), 274
PyConfig.PyConfig Read (C function), 275
PyConfig.PyConfig_SetArgv (C function), 275
PyConfig.PyConfig_SetBytesArgv (C function), 275
PyConfig.PyConfig_SetBytesString (C function), 274
PyConfig.PyConfig_SetString (C function), 274
PyConfig.PyConfig_ SetWideStringList (C function), 275
PyConfig.pythonpath_env (C member), 281
PyConfig.quiet (C member), 284
PyConfig.run_command (C member), 284
PyConfig.run_filename (C member), 284
PyConfig.run_module (C member), 284
PyConfig.show_ref_count (C member), 284
PyConfig.site_import (C member), 284
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PyConfig.skip_source_first_line (C member), 285
PyConfig.stdio_encoding (C member), 285
PyConfig.stdio_errors (C member), 285
PyConfig.tracemalloc (C member), 285
PyConfig.use_environment (C member), 285
PyConfig.use_hash_seed (C member), 279
PyConfig.user_site_directory (C member), 286
PyConfig.verbose (C member), 286
PyConfig.warn_default_encoding (C member), 277
PyConfig.warnoptions (C member), 286
PyConfig.write_bytecode (C member), 286
PyConfig.xoptions (C member), 287

PyContext (C type), 228

PyContext_CheckExact (C function), 229
PyContext_Copy (C function), 229
PyContext_CopyCurrent (C function), 229
PyContext_Enter (C function), 229
PyContext_Exit (C function), 229

PyContext_New (C function), 229

PyContext_Type (C var), 228

PyContextToken (C type), 228
PyContextToken_CheckExact (C function), 229
PyContextToken_Type (C var), 228

PyContextVar (C type), 228
PyContextVar_CheckExact (C function), 229
PyContextVar_Get (C function), 229
PyContextVar_New (C function), 229
PyContextVar_Reset (C function), 230
PyContextVar_Set (C function), 230
PyContextVar_Type (C var), 228
PyCoro_CheckExact (C function), 228

PyCoro_New (C function), 228

PyCoro_Type (C var), 227

PyCoroObject (C type), 227

PyDate_Check (C function), 230
PyDate_CheckExact (C function), 230
PyDate_FromDate (C function), 231
PyDate_FromTimestamp (C function), 234
PyDateTime_Check (C function), 230
PyDateTime_CheckExact (C function), 231
PyDateTime_DATE_GET_FOLD (C function), 233
PyDateTime_DATE_GET_HOUR (C function), 232
PyDateTime_DATE_GET_MICROSECOND (C function), 233
PyDateTime_DATE_GET_MINUTE (C function), 233
PyDateTime _DATE_GET_SECOND (C function), 233
PyDateTime_DATE_GET_TZINFO (C function), 233
PyDateTime _DELTA_GET_DAYS (C function), 234
PyDateTime_DELTA_GET_MICROSECONDS (C function), 234
PyDateTime _DELTA_GET_SECONDS (C function), 234
PyDateTime_FromDateAndTime (C function), 231
PyDateTime_FromDateAndTimeAndFold (C function), 231
PyDateTime_FromTimestamp (C function), 234
PyDateTime_GET_DAY (C function), 232
PyDateTime_GET_MONTH (C function), 232
PyDateTime_GET_YEAR (C function), 232
PyDateTime_TIME_GET_FOLD (C function), 233
PyDateTime_TIME_GET_HOUR (C function), 233
PyDateTime_TIME_GET_MICROSECOND (C function), 233
PyDateTime_TIME_GET_MINUTE (C function), 233
PyDateTime_TIME_GET_SECOND (C function), 233
PyDateTime _TIME_GET_TZINFO (C function), 233
PyDateTime_TimeZone_UTC (C var), 230
PyDelta_Check (C function), 231
PyDelta_CheckExact (C function), 231
PyDelta_FromDSU (C function), 232
PyDescr_IsData (C function), 220
PyDescr_NewClassMethod (C function), 220
PyDescr_NewGetSet (C function), 220

PyDescr_NewMember (C' function), 220

PyDescr_NewMethod (C function), 220

PyDescr_NewWrapper (C function), 220

PyDict_Check (C function), 196

PyDict_CheckExact (C function), 196

PyDict_Clear (C function), 196

PyDict_Contains (C function), 196

PyDict_Copy (C function), 196

PyDict_Delltem (C function), 197

PyDict_DelltemString (C function), 197

PyDict_GetItem (C function), 197

PyDict_GetItemString (C function), 197

PyDict_GetItemWithError (C function), 197

PyDict_Items (C function), 198

PyDict_Keys (C function), 198

PyDict_Merge (C function), 199

PyDict_MergeFromSeq2 (C function), 199

PyDict_New (C function), 196

PyDict_Next (C function), 198

PyDict_SetDefault (C function), 197

PyDict_SetItem (C function), 196

PyDict_SetItemString (C function), 197

PyDict_Size (C function), 198

PyDict_Type (C var), 196

PyDict_Update (C function), 199

PyDict_Values (C function), 198

PyDictObject (C type), 196

PyDictProxy_New (C function), 196

PyDoc_STR (C macro), 6

PyDoc_STRVAR (C macro), 6

PyErr_BadArgument (C function), 65

PyErr_BadInternalCall (C function), 67

PyErr_CheckSignals (C function), 71

PyErr_Clear (C function), 64

PyErr_Clear(), 12, 14

PyErr_ExceptionMatches (C function), 69

PyErr_ExceptionMatches(), 14

PyErr_Fetch (C function), 69

PyErr_Format (C function), 65

PyErr_FormatV (C function), 65

PyErr_GetExcInfo (C function), 70

PyErr_GivenExceptionMatches (C function), 69

PyErr_NewException (C function), 73

PyErr_NewExceptionWithDoc (C function), 73

PyErr_NoMemory (C function), 65

PyErr_NormalizeException (C function), 70

PyErr_Occurred (C function), 69

PyErr_Occurred(), 12

PyErr_Print (C function), 64

PyErr_PrintEx (C function), 64

PyErr_ResourceWarning (C function), 69

PyErr_Restore (C function), 70

PyErr_SetExcFromWindowsErr (C function), 66

PyErr_SetExcFromWindowsErrWithFilename (C function), 67

PyErr_SetExcFromWindowsErrWithFilenameObject (C
Sfunction), 66

PyErr_SetExcFromWindowsErrWithFilenameObjects (C'
Sfunction), 66

PyErr_SetExcInfo (C function), 71

PyErr_SetFromErrno (C function), 65

PyErr_SetFromErrnoWithFilename (C function), 66

PyErr_SetFromErrnoWithFilenameObject (C function), 65

PyErr_SetFromErrnoWithFilenameObjects (C function), 65

PyErr_SetFromWindowsErr (C function), 66

PyErr_SetFromWindowsErrWithFilename (C function), 66

PyErr_SetImportError (C function), 67

PyErr_SetImportErrorSubclass (C function), 67

PyErr_SetInterrupt (C function), 72

425



The Python/C API, U1 —2X 3.10.19

PyErr_SetInterruptEx (C function), 72
PyErr_SetNone (C function), 65
PyErr_SetObject (C function), 64
PyErr_SetString (C function), 64
PyErr_SetString(), 12
PyErr_SyntaxLocation (C function), 67
PyErr_SyntaxLocationEx (C function), 67
PyErr_SyntaxLocationObject (C function), 67
PyErr_WarnEx (C function), 68
PyErr_WarnExplicit (C function), 68
PyErr_WarnExplicitObject (C function), 68
PyErr_WarnFormat (C function), 68
PyErr_WriteUnraisable (C function), 64
PyEval_AcquireLock (C function), 256
PyEval_AcquireThread (C function), 256
PyEval_AcquireThread(), 250
PyEval_EvalCode (C function), 57
PyEval_EvalCodeEx (C function), 57
PyEval_EvalFrame (C function), 57
PyEval_EvalFrameEx (C function), 57
PyEval_GetBuiltins (C function), 108
PyEval_GetFrame (C function), 108
PyEval_GetFuncDesc (C function), 108
PyEval_GetFuncName (C function), 108
PyEval_GetGlobals (C function), 108
PyEval_GetLocals (C function), 108
PyEval_InitThreads (C function), 250
PyEval_InitThreads(), 241
PyEval_MergeCompilerFlags (C function), 57
PyEval_ReleaseLock (C function), 257
PyEval_ReleaseThread (C function), 256
PyEval_ReleaseThread(), 250
PyEval_RestoreThread (C function), 251
PyEval_RestoreThread(), 248, 250
PyEval_SaveThread (C function), 251
PyEval_SaveThread(), 248, 250
PyEval_SetProfile (C function), 262
PyEval_SetTrace (C function), 262
PyEval_ThreadsInitialized (C function), 250
PyExc_ArithmeticError, 77
PyExc_AssertionError, 77
PyExc_AttributeError, 77
PyExc_BaseException, 77
PyExc_BlockingIOError, 77
PyExc_BrokenPipeError, 77
PyExc_BufferError, 77
PyExc_BytesWarning, 79
PyExc_ChildProcessError, 77
PyExc_ConnectionAbortedError, 77
PyExc_ConnectionError, 77
PyExc_ConnectionRefusedError, 77
PyExc_ConnectionResetError, 77
PyExc_DeprecationWarning, 79
PyExc_EnvironmentError, 79
PyExc_EOFError, 77
PyExc_Exception, 77
PyExc_FileExistsError, 77
PyExc_FileNotFoundError, 77
PyExc_FloatingPointError, 77
PyExc_FutureWarning, 79
PyExc_GeneratorExit, 77
PyExc_ImportError, 77
PyExc_ImportWarning, 79
PyExc_IndentationError, 77
PyExc_IndexError, 77
PyExc_InterruptedError, 77
PyExc_IOError, 79
PyExc_IsADirectoryError, 77

PyExc_KeyboardInterrupt, 77
PyExc_KeyError, 77
PyExc_LookupError, 77
PyExc_MemoryError, 77
PyExc_ModuleNotFoundError, 77
PyExc_NameError, 77
PyExc_NotADirectoryError, 77
PyExc_NotImplementedError, 77
PyExc_0SError, 77
PyExc_OverflowError, 77
PyExc_PendingDeprecationWarning, 79
PyExc_PermissionError, 77
PyExc_ProcessLookupError, 77
PyExc_RecursionError, 77
PyExc_ReferenceError, 77
PyExc_ResourceWarning, 79
PyExc_RuntimeError, 77
PyExc_RuntimeWarning, 79
PyExc_StopAsyncIteration, 77
PyExc_StopIteration, 77
PyExc_SyntaxError, 77
PyExc_SyntaxWarning, 79
PyExc_SystemError, 77
PyExc_SystemExit, 77
PyExc_TabError, 77
PyExc_TimeoutError, 77
PyExc_TypeError, 77
PyExc_UnboundLocalError, 77
PyExc_UnicodeDecodeError, 77
PyExc_UnicodeEncodeError, 77
PyExc_UnicodeError, 77
PyExc_UnicodeTranslateError, 77
PyExc_UnicodeWarning, 79
PyExc_UserWarning, 79
PyExc_ValueError, 77
PyExc_Warning, 79
PyExc_WindowsError, 79
PyExc_ZeroDivisionError, 77
PyException_GetCause (C function), 73
PyException_GetContext (C function), 73
PyException_GetTraceback (C function), 73
PyException_SetCause (C function), 74
PyException_SetContext (C function), 73
PyException_SetTraceback (C function), 73
PyFile_FromFd (C function), 207
PyFile_GetLine (C function), 207
PyFile_SetOpenCodeHook (C function), 208
PyFile_WriteObject (C function), 208
PyFile_WriteString (C function), 208
PyFloat_AS_DOUBLE (C function), 156
PyFloat_AsDouble (C function), 156
PyFloat_Check (C function), 156

PyFloat_CheckExact (C function), 156
PyFloat_FromDouble (C function), 156
PyFloat_FromString (C function), 156

PyFloat_GetInfo (C function), 156
PyFloat_GetMax (C function), 156
PyFloat_GetMin (C function), 156
PyFloat_Type (C var), 156
PyFloatObject (C type), 156
PyFrame_GetBack (C function), 108
PyFrame_GetCode (C function), 108
PyFrame_GetLineNumber (C function), 108
PyFrameObject (C type), 57
PyFrozenSet_Check (C function), 200
PyFrozenSet_CheckExact (C function), 200
PyFrozenSet_New (C' function), 201
PyFrozenSet_Type (C var), 200
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PyFunction_Check (C function), 202
PyFunction_GetAnnotations (C function), 203
PyFunction_GetClosure (C function), 203
PyFunction_GetCode (C function), 202
PyFunction_GetDefaults (C function), 203
PyFunction_GetGlobals (C function), 203
PyFunction_GetModule (C function), 203
PyFunction_New (C function), 202
PyFunction_NewWithQualName (C function), 202
PyFunction_SetAnnotations (C function), 203
PyFunction_SetClosure (C function), 203
PyFunction_SetDefaults (C function), 203
PyFunction_Type (C var), 202

PyFunctionObject (C type), 202

PyGC_Collect (C function), 369

PyGC_Disable (C function), 369

PyGC_Enable (C function), 369

PyGC_IsEnabled (C function), 369

PyGen_Check (C function), 227

PyGen_CheckExact (C function), 227

PyGen_New (C function), 227
PyGen_NewWithQualName (C function), 227
PyGen_Type (C var), 227

PyGenObject (C type), 227

PyGetSetDef (C type), 318

PyGILState_Check (C function), 252
PyGILState_Ensure (C function), 251
PyGILState_GetThisThreadState (C function), 252
PyGILState_Release (C function), 252
PyImport_AddModule (C function), 90
PyImport_AddModuleObject (C function), 89
PyImport_AppendInittab (C function), 92
PyImport_ExecCodeModule (C function), 90
PyImport_ExecCodeModuleEx (C function), 90
PyImport_ExecCodeModuleObject (C function), 90
PyImport_ExecCodeModuleWithPathnames (C function), 91
PyImport_ExtendInittab (C function), 93
PyImport_FrozenModules (C var), 92
PyImport_GetImporter (C function), 91
PyImport_GetMagicNumber (C function), 91
PyImport_GetMagicTag (C function), 91
PyImport_GetModule (C function), 91
PyImport_GetModuleDict (C function), 91
PyImport_Import (C function), 89
PyImport_ImportFrozenModule (C function), 92
PyImport_ImportFrozenModuleObject (C function), 92
PyImport_ImportModule (C function), 88
PyImport_ImportModuleEx (C function), 88
PyImport_ImportModuleLevel (C function), 89
PyImport_ImportModuleLevelObject (C function), 89
PyImport_ImportModuleNoBlock (C' function), 88
PyImport_ReloadModule (C function), 89
PyIndex_Check (C function), 129
PyInstanceMethod_Check (C function), 204
PyInstanceMethod_Function (C function), 204
PyInstanceMethod_GET_FUNCTION (C function), 204
PyInstanceMethod_New (C function), 204
PyInstanceMethod_Type (C wvar), 204
PyInterpreterState (C type), 250
PyInterpreterState_Clear (C function), 253
PyInterpreterState_Delete (C function), 253
PyInterpreterState_Get (C function), 254
PyInterpreterState_GetDict (C function), 255
PyInterpreterState_GetID (C function), 254
PyInterpreterState_Head (C function), 262
PyInterpreterState_Main (C function), 262
PyInterpreterState_New (C function), 253
PyInterpreterState_Next (C function), 262

PyInterpreterState_ThreadHead (C function), 262
PyIter_Check (C function), 133

PyIter_Next (C function), 133

PyIter_Send (C function), 134

PyList_Append (C function), 195
PyList_AsTuple (C function), 195

PyList_Check (C function), 194
PyList_CheckExact (C function), 194
PyList_GET_ITEM (C function), 194
PyList_GET_SIZE (C function), 194
PyList_GetItem (C function), 194
PyList_GetItem(), 10

PyList_GetSlice (C function), 195
PyList_Insert (C function), 195

PyList_New (C function), 194

PyList_Reverse (C function), 195
PyList_SET_ITEM (C function), 195
PyList_SetItem (C function), 194
PyList_SetItem(), 8

PyList_SetSlice (C function), 195

PyList_Size (C function), 194

PyList_Sort (C function), 195

PyList_Type (C var), 194

PyListObject (C type), 194

PyLong_AsDouble (C function), 154
PyLong_AsLong (C function), 152
PyLong_AsLongAndOverflow (C function), 152
PyLong_AsLongLong (C function), 152
PyLong_AsLongLongAndOverflow (C function), 153
PyLong_AsSize_t (C function), 153
PyLong_AsSsize_t (C function), 153
PyLong_AsUnsignedLong (C function), 153
PyLong_AsUnsignedLongLong (C function), 154
PyLong_AsUnsignedLongLongMask (C function), 154
PyLong_AsUnsignedLongMask (C function), 154
PyLong_AsVoidPtr (C function), 155
PyLong_Check (C function), 150
PyLong_CheckExact (C function), 150
PyLong_FromDouble (C function), 151
PyLong_FromLong (C function), 151
PyLong_FromLongLong (C function), 151
PyLong_FromSize_t (C function), 151
PyLong_FromSsize_t (C function), 151
PyLong_FromString (C function), 151
PyLong_FromUnicodeObject (C function), 152
PyLong_FromUnsignedLong (C function), 151
PyLong_FromUnsignedLonglong (C function), 151
PyLong_FromVoidPtr (C function), 152
PyLong_Type (C var), 150

PyLong0Object (C type), 150

PyMapping_Check (C function), 132
PyMapping_DelItem (C function), 132
PyMapping_DelItemString (C function), 132
PyMapping_GetItemString (C function), 132
PyMapping_HasKey (C function), 132
PyMapping_HasKeyString (C function), 133
PyMapping_Items (C function), 133
PyMapping_Keys (C function), 133
PyMapping_Length (C function), 132
PyMapping_SetItemString (C function), 132
PyMapping_Size (C function), 132
PyMapping_Values (C function), 133
PyMappingMethods (C type), 356
PyMappingMethods.mp_ass_subscript (C member), 357
PyMappingMethods.mp_length (C member), 356
PyMappingMethods.mp_subscript (C member), 356
PyMarshal_ReadLastObjectFromFile (C function), 94
PyMarshal_ReadLongFromFile (C function), 94
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PyMarshal_ReadObjectFromFile (C function), 94
PyMarshal_ReadObjectFromString (C function), 94
PyMarshal_ReadShortFromFile (C function), 94
PyMarshal_WriteLongToFile (C function), 93
PyMarshal_WriteObjectToFile (C function), 93
PyMarshal_WriteObjectToString (C function), 93
PyMem_Calloc (C function), 298

PyMem_Del (C function), 299

PyMem_Free (C function), 299

PyMem_GetAllocator (C function), 303

PyModule_GetState (C function), 210
PyModule_New (C function), 209
PyModule_NewObject (C function), 209
PyModule_SetDocString (C function), 215
PyModule_Type (C var), 209

PyModuleDef (C type), 210
PyModuleDef_Init (C function), 213
PyModuleDef_Slot (C type), 213
PyModuleDef_Slot.slot (C member), 213
PyModuleDef_Slot.value (C member), 213

PyMem_Malloc (C function), 298 PyModuleDef .m_base (C member), 210
PyMem_New (C function), 299 PyModuleDef.m_clear (C member), 211
PyMem_RawCalloc (C function), 297 PyModuleDef .m_doc (C member), 210
PyMem_RawFree (C function), 298 PyModuleDef .m_free (C member), 212
PyMem_RawMalloc (C function), 297 PyModuleDef .m_methods (C member), 211
PyMem_RawRealloc (C function), 297 PyModuleDef .m_name (C member), 210
PyMem_Realloc (C function), 298 PyModuleDef .m_size (C member), 211
PyMem_Resize (C function), 299 PyModuleDef.m_slots (C member), 211
PyMem_SetAllocator (C function), 303 PyModuleDef .m_slots.m_reload (C member), 211
PyMem_SetupDebugHooks (C' function), 303 PyModuleDef .m_traverse (C member), 211

PyMemAllocatorDomain (C type), 302

PyMemAllocatorDomain.PYMEM_DOMAIN_MEM (C macro), 302
PyMemAllocatorDomain.PYMEM_DOMAIN_OBJ (C macro), 303
PyMemAllocatorDomain.PYMEM_DOMAIN_RAW (C macro), 302

PyNumber_Absolute (C function), 126
PyNumber_Add (C function), 125
PyNumber_And (C function), 126
PyNumber_AsSsize_t (C function), 129

PyMemAllocatorEx (C type), 302
PyMember_GetOne (C function), 317
PyMember_SetOne (C function), 317
PyMemberDef (C type), 316
PyMemoryView_Check (C function), 223
PyMemoryView_FromBuffer (C function), 223
PyMemoryView_FromMemory (C function), 222
PyMemoryView_FromObject (C function), 222
PyMemoryView_GET_BASE (C function), 223
PyMemoryView_GET_BUFFER (C function), 223
PyMemoryView_GetContiguous (C function), 223
PyMethod_Check (C function), 204
PyMethod_Function (C function), 204
PyMethod_GET_FUNCTION (C function), 205
PyMethod_GET_SELF (C function), 205
PyMethod_New (C function), 204
PyMethod_Self (C function), 205
PyMethod_Type (C var), 204

PyMethodDef (C type), 314

PyMethodDef .m1_doc (C member), 314
PyMethodDef .m1_flags (C member), 314
PyMethodDef .m1_meth (C member), 314
PyMethodDef .m1_name (C member), 314
PyModule_AddFunctions (C function), 215
PyModule_AddIntConstant (C function), 217
PyModule_AddIntMacro (C function), 217
PyModule_AddObject (C function), 216
PyModule_AddObjectRef (C function), 215
PyModule_AddStringConstant (C function), 217
PyModule_AddStringMacro (C function), 217
PyModule_AddType (C function), 218
PyModule_Check (C function), 209
PyModule_CheckExact (C function), 209
PyModule_Create (C function), 212
PyModule_Create2 (C function), 212
PyModule_ExecDef (C function), 215
PyModule_FromDefAndSpec (C function), 214
PyModule_FromDefAndSpec2 (C function), 214
PyModule_GetDef (C function), 210
PyModule_GetDict (C function), 209
PyModule_GetFilename (C function), 210
PyModule_GetFilenameObject (C function), 210
PyModule_GetName (C function), 209
PyModule_GetNameObject (C function), 209

PyNumber_Check (C function), 125
PyNumber_Divmod (C' function), 126
PyNumber_Float (C function), 128
PyNumber_FloorDivide (C function), 125
PyNumber_Index (C function), 128
PyNumber_InPlaceAdd (C function), 127
PyNumber_InPlaceAnd (C function), 128
PyNumber_InPlaceFloorDivide (C function), 127
PyNumber_InPlaceLshift (C function), 128
PyNumber_InPlaceMatrixMultiply (C function), 127
PyNumber_InPlaceMultiply (C function), 127
PyNumber_InPlaceOr (C function), 128
PyNumber_InPlacePower (C function), 128
PyNumber_InPlaceRemainder (C function), 127
PyNumber_InPlaceRshift (C function), 128
PyNumber_InPlaceSubtract (C function), 127
PyNumber_InPlaceTrueDivide (C function), 127
PyNumber_InPlaceXor (C function), 128
PyNumber_Invert (C function), 126

PyNumber_Long (C function), 128

PyNumber_Lshift (C function), 126
PyNumber_MatrixMultiply (C function), 125
PyNumber_Multiply (C function), 125
PyNumber_Negative (C function), 126

PyNumber_0r (C function), 127

PyNumber_Positive (C function), 126
PyNumber_Power (C function), 126
PyNumber_Remainder (C function), 126
PyNumber_Rshift (C function), 126
PyNumber_Subtract (C function), 125
PyNumber_ToBase (C' function), 129
PyNumber_TrueDivide (C function), 125
PyNumber_Xor (C function), 127

PyNumberMethods (C' type), 354
PyNumberMethods.nb_absolute (C member), 355
PyNumberMethods.nb_add (C member), 355
PyNumberMethods.nb_and (C member), 355
PyNumberMethods.nb_bool (C member), 355
PyNumberMethods.nb_divmod (C member), 355
PyNumberMethods.nb_float (C member), 356
PyNumberMethods.nb_floor_divide (C member), 356
PyNumberMethods.nb_index (C member), 356
PyNumberMethods.nb_inplace_add (C member), 356
PyNumberMethods.nb_inplace_and (C member), 356
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PyNumberMethods.nb_inplace_floor_divide (C member),
356
PyNumberMethods.nb_inplace_lshift (C member), 356
PyNumberMethods.nb_inplace_matrix_multiply (C
member), 356
PyNumberMethods.nb_inplace_multiply (C member), 356
PyNumberMethods.nb_inplace_or (C member), 356
PyNumberMethods.nb_inplace_power (C member), 356
PyNumberMethods.nb_inplace_remainder (C member), 356
PyNumberMethods.nb_inplace_rshift (C member), 356
PyNumberMethods.nb_inplace_subtract (C member), 356
PyNumberMethods.nb_inplace_true_divide (C member),
356
PyNumberMethods.nb_inplace_xor (C member), 356
PyNumberMethods.nb_int (C member), 355
PyNumberMethods.nb_invert (C member), 355
PyNumberMethods.nb_lshift (C member), 355
PyNumberMethods.nb_matrix_multiply (C member), 356
PyNumberMethods.nb_multiply (C member), 355
PyNumberMethods.nb_negative (C member), 355
PyNumberMethods.nb_or (C member), 355
PyNumberMethods.nb_positive (C member), 355
PyNumberMethods.nb_power (C member), 355
PyNumberMethods .nb_remainder (C member), 355
PyNumberMethods.nb_reserved (C member), 355
PyNumberMethods.nb_rshift (C member), 355
PyNumberMethods.nb_subtract (C member), 355
PyNumberMethods.nb_true_divide (C member), 356
PyNumberMethods.nb_xor (C member), 355
PyObject (C type), 310
PyObject_AsCharBuffer (C function), 144
PyObject_ASCII (C function), 116
PyObject_AsFileDescriptor (C function), 207
PyObject_AsReadBuffer (C function), 144
PyObject_AsWriteBuffer (C function), 144
PyObject_Bytes (C function), 116
PyObject_Call (C function), 122
PyObject_CallFunction (C function), 123
PyObject_CallFunctionObjArgs (C function), 123
PyObject_CallMethod (C function), 123
PyObject_CallMethodNoArgs (C function), 124
PyObject_CallMethodObjArgs (C function), 123
PyObject_CallMethodOneArg (C function), 124
PyObject_CallNoArgs (C function), 122
PyObject_CallObject (C function), 122
PyObject_Calloc (C function), 300
PyObject_CallOneArg (C function), 122
PyObject_CheckBuffer (C function), 142
PyObject_CheckReadBuffer (C function), 144
PyObject_ClearWeakRefs (C function), 224
PyObject_Del (C function), 310
PyObject_DelAttr (C function), 114
PyObject_DelAttrString (C function), 115
PyObject_DelItem (C function), 118
PyObject_Dir (C function), 118
PyObject_Format (C function), 115
PyObject_Free (C function), 301
PyObject_GC_Del (C function), 367
PyObject_GC_IsFinalized (C function), 367
PyObject_GC_IsTracked (C function), 367
PyObject_GC_New (C function), 367
PyObject_GC_NewVar (C function), 367
PyObject_GC_Resize (C function), 367
PyObject_GC_Track (C function), 367
PyObject_GC_UnTrack (C function), 368
PyObject_GenericGetAttr (C function), 114
PyObject_GenericGetDict (C function), 115
PyObject_GenericSetAttr (C function), 114

PyObject_GenericSetDict (C function), 115
PyObject_GetAIter (C function), 118
PyObject_GetArenaAllocator (C function), 306
PyObject_GetAttr (C function), 114
PyObject_GetAttrString (C function), 114
PyObject_GetBuffer (C function), 142
PyObject_GetItem (C function), 118
PyObject_GetIter (C function), 118
PyObject_HasAttr (C function), 113
PyObject_HasAttrString (C function), 113
PyObject_Hash (C function), 117
PyObject_HashNotImplemented (C function), 117
PyObject_HEAD (C macro), 310
PyObject_HEAD_INIT (C macro), 312
PyObject_Init (C function), 309
PyObject_InitVar (C function), 309
PyObject_IS_GC (C function), 367
PyObject_IsInstance (C function), 116
PyObject_IsSubclass (C function), 116
PyObject_IsTrue (C function), 117
PyObject_Length (C function), 117
PyObject_LengthHint (C function), 118
PyObject_Malloc (C function), 300
PyObject_New (C function), 309
PyObject_NewVar (C function), 309
PyObject_Not (C function), 117
PyObject._ob_next (C member), 327
PyObject._ob_prev (C member), 327
PyObject_Print (C function), 113
PyObject_Realloc (C function), 300
PyObject_Repr (C function), 115
PyObject_RichCompare (C function), 115
PyObject_RichCompareBool (C function), 115
PyObject_SetArenaAllocator (C function), 306
PyObject_SetAttr (C function), 114
PyObject_SetAttrString (C function), 114
PyObject_SetItem (C function), 118
PyObject_Size (C function), 117
PyObject_Str (C function), 116
PyObject_Type (C function), 117
PyObject_TypeCheck (C function), 117
PyObject_VAR_HEAD (C macro), 311
PyObject_Vectorcall (C function), 124
PyObject_VectorcallDict (C function), 124
PyObject_VectorcallMethod (C function), 124
PyObjectArenaAllocator (C type), 306
PyObject.ob_refcnt (C member), 327
PyObject.ob_type (C member), 327
Py0S_AfterFork (C function), 82
Py0S_AfterFork_Child (C function), 82
Py0S_AfterFork_Parent (C function), 82
Py0S_BeforeFork (C function), 81
Py0S_CheckStack (C' function), 82
Py0S_double_to_string (C function), 107
Py0S_FSPath (C function), 81

Py0S_getsig (C function), 83
Py0S_InputHook (C war), 55
Py0S_ReadlineFunctionPointer (C war), 55
Py0S_setsig (C function), 83

Py0S_snprintf (C function), 106
Py0S_stricmp (C function), 107
Py0S_string_to_double (C function), 106
Py0S_strnicmp (C function), 107
Py0S_vsnprintf (C function), 106
PyPreConfig (C type), 271
PyPreConfig.allocator (C member), 271
PyPreConfig.coerce_c_locale (C member), 271
PyPreConfig.coerce_c_locale_warn (C member), 272
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PyPreConfig.configure_locale (C member), 271
PyPreConfig.dev_mode (C member), 272
PyPreConfig.isolated (C member), 272
PyPreConfig.legacy_windows_fs_encoding (C member),
272
PyPreConfig.parse_argv (C member), 272
PyPreConfig.PyPreConfig_InitIsolatedConfig (C
function), 271
PyPreConfig.PyPreConfig_InitPythonConfig (C function),
271
PyPreConfig.use_environment (C member), 272
PyPreConfig.utf8_mode (C member), 272
PyProperty_Type (C var), 220
PyRun_AnyFile (C function), 53
PyRun_AnyFileEx (C function), 54
PyRun_AnyFileExFlags (C function), 54
PyRun_AnyFileFlags (C function), 53
PyRun_File (C function), 56
PyRun_FileEx (C function), 56
PyRun_FileExFlags (C function), 56
PyRun_FileFlags (C function), 56
PyRun_InteractiveLoop (C function), 55
PyRun_InteractiveLoopFlags (C function), 55
PyRun_InteractiveOne (C function), 54
PyRun_InteractiveOneFlags (C function), 55
PyRun_SimpleFile (C function), 54
PyRun_SimpleFileEx (C function), 54
PyRun_SimpleFileExFlags (C function), 54
PyRun_SimpleString (C function), 54
PyRun_SimpleStringFlags (C function), 54
PyRun_String (C function), 55
PyRun_StringFlags (C function), 55
PySendResult (C type), 134
PySeqIter_Check (C function), 219
PySeqlter_New (C function), 219
PySeqIter_Type (C var), 219
PySequence_Check (C function), 129
PySequence_Concat (C function), 129
PySequence_Contains (C function), 130
PySequence_Count (C function), 130
PySequence_DelItem (C function), 130
PySequence_DelSlice (C function), 130
PySequence_Fast (C function), 131
PySequence_Fast_GET_ITEM (C function), 131
PySequence_Fast_GET_SIZE (C function), 131
PySequence_Fast_ITEMS (C function), 131
PySequence_GetItem (C function), 130
PySequence_GetItem(), 10
PySequence_GetSlice (C function), 130
PySequence_Index (C function), 131
PySequence_InPlaceConcat (C function), 130
PySequence_InPlaceRepeat (C function), 130
PySequence_ITEM (C function), 132
PySequence_Length (C function), 129
PySequence_List (C function), 131
PySequence_Repeat (C function), 129
PySequence_SetItem (C function), 130
PySequence_SetSlice (C function), 130
PySequence_Size (C function), 129
PySequence_Tuple (C' function), 131
PySequenceMethods (C type), 357
PySequenceMethods.sq_ass_item (C member), 357
PySequencelMethods.sq_concat (C member), 357
PySequenceMethods.sq_contains (C' member), 357
PySequenceMethods.sq_inplace_concat (C member), 358
PySequenceMethods.sq_inplace_repeat (C member), 358
PySequenceMethods.sq_item (C member), 357
PySequencelMethods.sq_length (C member), 357

PySequenceMethods.sq_repeat (C member), 357
PySet_Add (C function), 201
PySet_Check (C function), 200
PySet_CheckExact (C function), 200
PySet_Clear (C function), 202
PySet_Contains (C function), 201
PySet_Discard (C function), 201
PySet_GET_SIZE (C function), 201
PySet_New (C' function), 201
PySet_Pop (C function), 202
PySet_Size (C function), 201
PySet_Type (C var), 200
PySetObject (C type), 200
PySignal_SetWakeupFd (C function), 72
PySlice_AdjustIndices (C function), 222
PySlice_Check (C function), 220
PySlice_GetIndices (C function), 221
PySlice_GetIndicesEx (C function), 221
PySlice_New (C function), 220
PySlice_Type (C var), 220
PySlice_Unpack (C function), 222
PyState_AddModule (C function), 218
PyState_FindModule (C function), 218
PyState_RemoveModule (C function), 218
PyStatus (C type), 269
PyStatus.err_msg (C member), 269
PyStatus.exitcode (C member), 269
PyStatus.func (C member), 269
PyStatus.Py_ExitStatusException (C function), 270
PyStatus.PyStatus_Error (C function), 269
PyStatus.PyStatus_Exception (C function), 269
PyStatus.PyStatus_Exit (C function), 269
PyStatus.PyStatus_IsError (C function), 270
PyStatus.PyStatus_IsExit (C function), 270
PyStatus.PyStatus_NoMemory (C function), 269
PyStatus.PyStatus_0k (C function), 269
PyStructSequence_Desc (C type), 192
PyStructSequence_Field (C type), 192
PyStructSequence_GET_ITEM (C function), 193
PyStructSequence_GetItem (C function), 193
PyStructSequence_InitType (C function), 192
PyStructSequence_InitType2 (C function), 192
PyStructSequence_New (C function), 193
PyStructSequence_NewType (C function), 192
PyStructSequence_SET_ITEM (C function), 193
PyStructSequence_SetItem (C function), 193
PyStructSequence_UnnamedField (C war), 193
PySys_AddAuditHook (C function), 87
PySys_AddWarnOption (C function), 85
PySys_AddWarnOptionUnicode (C function), 85
PySys_AddX0ption (C function), 86
PySys_Audit (C function), 86
PySys_FormatStderr (C function), 86
PySys_FormatStdout (C function), 86
PySys_GetObject (C function), 85
PySys_GetX0ptions (C function), 86
PySys_ResetWarnOptions (C function), 85
PySys_SetArgv (C function), 246
PySys_SetArgv(), 241
PySys_SetArgvEx (C function), 246
PySys_SetArgvEx(), 14, 241
PySys_SetObject (C function), 85
PySys_SetPath (C function), 85
PySys_WriteStderr (C function), 86
PySys_WriteStdout (C function), 85
Python 3000, 388
Python Enhancement Proposals

PEP 1, 387
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PEP 7, 3, 6

PEP 238, 58, 379

PEP 278, 391

PEP 302, 379, 384

PEP 343, 376

PEP 353, 12

PEP 362, 374, 387

PEP 383, 174, 175

PEP 387, 17

PEP 393, 163, 173

PEP 411, 388

PEP 420, 379, 385, 387

PEP 432, 292, 293

PEP 442, 353

PEP 443, 380

PEP 451, 214, 379

PEP 483, 380

PEP 484, 373, 380, 391

PEP 489, 214

PEP 492, 374, 375, 377

PEP 498, 378

PEP 519, 387

PEP 523, 255

PEP 525, 374

PEP 526, 373, 391

PEP 528, 240, 281

PEP 529, 175, 240

PEP 538, 289

PEP 539, 263

PEP 540, 289

PEP 552, 277

PEP 578, 87

PEP 585, 380

PEP 587, 267

PEP 590, 119

PEP 623, 163

PEP 634, 339, 340

PEP 3116, 391

PEP 3119, 116, 117

PEP 3121, 211

PEP 3147, 91

PEP 3151, 78

PEP 3155, 388
PYTHON*, 239
PYTHONCOERCECLOCALE, 289
PYTHONDEBUG, 239, 283
PYTHONDONTWRITEBYTECODE, 239, 286
PYTHONDUMPREFS, 278, 328
PYTHONEXECUTABLE, 283
PYTHONFAULTHANDLER, 278
PYTHONHASHSEED, 239, 279
PYTHONHOME, 15, 239, 247, 280
Pythonic, 388
PYTHONINSPECT, 239, 280
PYTHONIOENCODING, 242, 285
PYTHONLEGACYWINDOWSFSENCODING, 239, 272
PYTHONLEGACYWINDOWSSTDIO, 240, 281
PYTHONMALLOC, 296, 301, 304, 306
PYTHONMALLOCSTATS, 281, 296
PYTHONNOUSERSITE, 240, 286
PYTHONOPTIMIZE, 240, 282
PYTHONPATH, 15, 239, 281
PYTHONPLATLIBDIR, 281
PYTHONPROFILEIMPORTTIME, 280
PYTHONPYCACHEPREFIX, 283
PYTHONTRACEMALLOC, 285
PYTHONUNBUFFERED, 240, 277
PYTHONUTFS, 273, 289

PYTHONVERBOSE, 240, 286

PYTHONWARNINGS, 286

PyThread_create_key (C function), 265
PyThread_delete_key (C function), 265
PyThread_delete_key_value (C function), 265
PyThread_get_key_value (C function), 265
PyThread_ReInitTLS (C function), 265
PyThread_set_key_value (C function), 265
PyThread_tss_alloc (C function), 264
PyThread_tss_create (C function), 264
PyThread_tss_delete (C function), 264
PyThread_tss_free (C function), 264
PyThread_tss_get (C function), 264
PyThread_tss_is_created (C function), 264
PyThread_tss_set (C function), 264
PyThreadState, 247

PyThreadState (C type), 250
PyThreadState_Clear (C function), 253
PyThreadState_Delete (C function), 254
PyThreadState_DeleteCurrent (C function), 254
PyThreadState_Get (C function), 251
PyThreadState_GetDict (C function), 25
PyThreadState_GetFrame (C function), 254
PyThreadState_GetID (C function), 254
PyThreadState_GetInterpreter (C function), 254
PyThreadState_New (C function), 253
PyThreadState_Next (C function), 262
PyThreadState_SetAsyncExc (C function), 255
PyThreadState_Swap (C function), 251
PyTime_Check (C function), 231
PyTime_CheckExact (C function), 231
PyTime_FromTime (C function), 232
PyTime_FromTimeAndFold (C function), 232
PyTimeZone_FromOffset (C function), 232
PyTimeZone_FromOffsetAndName (C function), 232
PyTrace_C_CALL (C var), 261
PyTrace_C_EXCEPTION (C var), 261
PyTrace_C_RETURN (C var), 261

PyTrace_CALL (C var), 261

PyTrace_EXCEPTION (C var), 261

PyTrace_LINE (C var), 261

PyTrace_OPCODE (C var), 261

PyTrace_RETURN (C var), 261
PyTraceMalloc_Track (C function), 306
PyTraceMalloc_Untrack (C function), 306
PyTuple_Check (C function), 190
PyTuple_CheckExact (C function), 190
PyTuple_GET_ITEM (C function), 191
PyTuple_GET_SIZE (C function), 191
PyTuple_GetItem (C function), 191
PyTuple_GetSlice (C function), 191
PyTuple_New (C function), 190

PyTuple_Pack (C function), 190
PyTuple_SET_ITEM (C function), 191
PyTuple_SetItem (C function), 191
PyTuple_SetItem(), 8

PyTuple_Size (C function), 191

PyTuple_Type (C var), 190

PyTupleObject (C type), 190

PyType_Check (C function), 145
PyType_CheckExact (C function), 146
PyType_ClearCache (C function), 146
PyType_FromModuleAndSpec (C function), 148
PyType_FromSpec (C function), 148
PyType_FromSpecWithBases (C function), 148
PyType_GenericAlloc (C function), 146
PyType_GenericNew (C function), 146
PyType_GetFlags (C function), 146
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PyType_GetModule (C function), 147
PyType_GetModuleState (C function), 147
PyType_GetSlot (C function), 147
PyType_HasFeature (C function), 146
PyType_IS_GC (C function), 146
PyType_IsSubtype (C function), 146
PyType_Modified (C function), 146
PyType_Ready (C function), 146

PyType_Slot
PyType_Slot.
PyType_Slot
PyType_Spec
PyType_Spec
PyType_Spec
PyType_Spec
PyType_Spec
PyType_Spec

(C type), 149

PyType_Slot.
.PyType_Slot.

(C type), 148

.PyType_Spec.
.PyType_Spec
.PyType_Spec.
.PyType_Spec
.PyType_Spec.

pfunc (C member), 150
slot (C member), 149

basicsize (C member), 148

.flags (C member), 148

itemsize (C member), 148

.name (C member), 148

slots (C member), 149

PyType_Type (C var), 145
PyTypeObject (C type), 145
PyTypeObject.tp_alloc (C member), 348
PyTypeObject.tp_as_async (C member), 332
PyTypeObject.tp_as_buffer (C member), 335
PyTypeObject.tp_as_mapping (C member), 333
PyTypeObject.tp_as_number (C member), 332
PyTypeObject.tp_as_sequence (C member), 332
PyTypeObject.tp_base (C member), 345
PyTypeObject.tp_bases (C member), 350
PyTypeObject.tp_basicsize (C member), 329
PyTypeObject.tp_cache (C member), 351
PyTypeObject.tp_call (C member), 333
PyTypeObject.tp_clear (C member), 341
PyTypeObject.tp_dealloc (C member), 329
PyTypeObject.tp_del (C member), 351
PyTypeObject.tp_descr_get (C member), 346
PyTypeObject.tp_descr_set (C member), 347
PyTypeObject.tp_dict (C member), 346
PyTypeObject.tp_dictoffset (C member), 347
PyTypeObject.tp_doc (C member), 340
PyTypeObject.tp_finalize (C member), 352
PyTypeObject.tp_flags (C member), 335
PyTypeObject.tp_free (C member), 350
PyTypeObject.tp_getattr (C member), 331
PyTypeObject.tp_getattro (C member), 334
PyTypeObject.tp_getset (C member), 345
PyTypeObject.tp_hash (C member), 333
PyTypeObject.tp_init (C member), 348
PyTypeObject.tp_is_gc (C member), 350
PyTypeObject.tp_itemsize (C member), 329
PyTypeObject.tp_iter (C member), 344
PyTypeObject.tp_iternext (C member), 344
PyTypeObject.tp_members (C member), 345
PyTypeObject.tp_methods (C member), 345
PyTypeObject.tp_mro (C member), 351
PyTypeObject.tp_name (C member), 328
PyTypeObject.tp_new (C member), 349
PyTypeObject.tp_repr (C member), 332
PyTypeObject.tp_richcompare (C member), 342
PyTypeObject.tp_richcompare.Py_RETURN_RICHCOMPARE (C
macro), 343
PyTypeObject.tp_setattr (C member), 331
PyTypeObject.tp_setattro (C member), 334
PyTypeObject.tp_str (C member), 333
PyTypeObject.tp_subclasses (C member), 351
PyTypeObject.tp_traverse (C member), 340
PyTypeObject.tp_vectorcall (C member), 353
PyTypeObject.tp_vectorcall_offset (C member), 330
PyTypeObject.tp_version_tag (C member), 351
PyTypeObject.tp_weaklist (C member), 351

PyTypeObject.tp_weaklistoffset (C member), 343
PyTZInfo_Check (C function), 231
PyTZInfo_CheckExact (C function), 231
PyUnicode_1BYTE_DATA (C function), 165
PyUnicode_1BYTE_KIND (C macro), 165
PyUnicode_2BYTE_DATA (C function), 165
PyUnicode_2BYTE_KIND (C macro), 165
PyUnicode_4BYTE_DATA (C function), 165
PyUnicode_4BYTE_KIND (C macro), 165
PyUnicode_AS_DATA (C function), 166
PyUnicode_AS_UNICODE (C function), 166
PyUnicode_AsASCIIString (C function), 185
PyUnicode_AsCharmapString (C function), 185
PyUnicode_AsEncodedString (C function), 178
PyUnicode_AsLatiniString (C function), 184
PyUnicode_AsMBCSString (C function), 187
PyUnicode_AsRawUnicodeEscapeString (C function), 184
PyUnicode_AsUCS4 (C function), 172
PyUnicode_AsUCS4Copy (C function), 172
PyUnicode_AsUnicode (C function), 173
PyUnicode_AsUnicodeAndSize (C function), 173
PyUnicode_AsUnicodeEscapeString (C function), 183
PyUnicode_AsUTF8 (C function), 179
PyUnicode_AsUTF8AndSize (C function), 179
PyUnicode_AsUTF8String (C function), 179
PyUnicode_AsUTF16String (C function), 182
PyUnicode_AsUTF32String (C function), 180
PyUnicode_AsWideChar (C function), 177
PyUnicode_AsWideCharString (C function), 177
PyUnicode_Check (C function), 164
PyUnicode_CheckExact (C function), 164
PyUnicode_Compare (C function), 189
PyUnicode_CompareWithASCIIString (C function), 189
PyUnicode_Concat (C function), 188
PyUnicode_Contains (C function), 189
PyUnicode_CopyCharacters (C function), 171
PyUnicode_Count (C function), 189
PyUnicode_DATA (C function), 165
PyUnicode_Decode (C function), 178
PyUnicode_DecodeASCII (C function), 185
PyUnicode_DecodeCharmap (C function), 185
PyUnicode_DecodeFSDefault (C function), 176
PyUnicode_DecodeFSDefaultAndSize (C function), 176
PyUnicode_DecodeLatinl (C function), 184
PyUnicode_DecodeLocale (C function), 175
PyUnicode_DecodeLocaleAndSize (C function), 174
PyUnicode_DecodeMBCS (C' function), 187
PyUnicode_DecodeMBCSStateful (C function), 187
PyUnicode_DecodeRawUnicodeEscape (C function), 184
PyUnicode_DecodeUnicodeEscape (C function), 183
PyUnicode_DecodeUTF7 (C function), 182
PyUnicode_DecodeUTF7Stateful (C function), 182
PyUnicode_DecodeUTF8 (C' function), 179
PyUnicode_DecodeUTF8Stateful (C function), 179
PyUnicode_DecodeUTF16 (C' function), 181
PyUnicode_DecodeUTF16Stateful (C function), 181
PyUnicode_DecodeUTF32 (C' function), 180
PyUnicode_DecodeUTF32Stateful (C function), 180
PyUnicode_Encode (C function), 178
PyUnicode_EncodeASCII (C function), 185
PyUnicode_EncodeCharmap (C function), 186
PyUnicode_EncodeCodePage (C function), 187
PyUnicode_EncodeFSDefault (C function), 176
PyUnicode_EncodeLatinl (C function), 184
PyUnicode_EncodeLocale (C function), 175
PyUnicode_EncodeMBCS (C function), 187
PyUnicode_EncodeRawUnicodeEscape (C function), 184
PyUnicode_EncodeUnicodeEscape (C function), 183
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PyUnicode_EncodeUTF7 (C function), 183
PyUnicode_EncodeUTF8 (C function), 179
PyUnicode_EncodeUTF16 (C function), 182
PyUnicode_EncodeUTF32 (C function), 180
PyUnicode_Fill (C function), 171

PyUnicode_Find (C function), 188
PyUnicode_FindChar (C function), 188
PyUnicode_Format (C function), 189
PyUnicode_FromEncodedObject (C function), 171
PyUnicode_FromFormat (C function), 169
PyUnicode_FromFormatV (C function), 171
PyUnicode_FromKindAndData (C function), 169
PyUnicode_FromObject (C function), 174
PyUnicode_FromString (C function), 169
PyUnicode_FromString(), 197
PyUnicode_FromStringAndSize (C function), 169
PyUnicode_FromUnicode (C function), 173
PyUnicode_FromWideChar (C function), 177
PyUnicode_FSConverter (C function), 175
PyUnicode_FSDecoder (C function), 176
PyUnicode_GET_DATA_SIZE (C function), 166
PyUnicode_GET_LENGTH (C function), 165
PyUnicode_GET_SIZE (C function), 166
PyUnicode_GetLength (C function), 171
PyUnicode_GetSize (C function), 174
PyUnicode_InternFromString (C function), 190
PyUnicode_InternInPlace (C function), 190
PyUnicode_IsIdentifier (C function), 167
PyUnicode_Join (C function), 188

PyUnicode_KIND (C function), 165
PyUnicode_MAX_CHAR_VALUE (C macro), 166
PyUnicode_New (C function), 169

PyUnicode_READ (C function), 166
PyUnicode_READ_CHAR (C function), 166
PyUnicode_ReadChar (C function), 172
PyUnicode_READY (C function), 164
PyUnicode_Replace (C function), 189
PyUnicode_RichCompare (C function), 189
PyUnicode_Split (C function), 188
PyUnicode_Splitlines (C function), 188
PyUnicode_Substring (C function), 172
PyUnicode_Tailmatch (C function), 188
PyUnicode_TransformDecimalToASCII (C function), 173
PyUnicode_Translate (C function), 186
PyUnicode_TranslateCharmap (C function), 186
PyUnicode_Type (C var), 164
PyUnicode_WCHAR_KIND (C macro), 165
PyUnicode_WRITE (C function), 165
PyUnicode_WriteChar (C function), 172
PyUnicodeDecodeError_Create (C function), 74
PyUnicodeDecodeError_GetEncoding (C function), 74
PyUnicodeDecodeError_GetEnd (C function), 75
PyUnicodeDecodeError_GetObject (C function), 75
PyUnicodeDecodeError_GetReason (C function), 75
PyUnicodeDecodeError_GetStart (C function), 75
PyUnicodeDecodeError_SetEnd (C function), 75
PyUnicodeDecodeError_SetReason (C function), 75
PyUnicodeDecodeError_SetStart (C function), 75
PyUnicodeEncodeError_Create (C function), 74
PyUnicodeEncodeError_GetEncoding (C function), 74
PyUnicodeEncodeError_GetEnd (C function), 75
PyUnicodeEncodeError_GetObject (C function), 75
PyUnicodeEncodeError_GetReason (C function), 75
PyUnicodeEncodeError_GetStart (C function), 75
PyUnicodeEncodeError_SetEnd (C function), 75
PyUnicodeEncodeError_SetReason (C function), 75
PyUnicodeEncodeError_SetStart (C function), 75
PyUnicodeObject (C type), 164

PyUnicodeTranslateError_Create (C function), 74

PyUnicodeTranslateError_GetEnd (C function), 75

PyUnicodeTranslateError_GetObject (C function), 7

PyUnicodeTranslateError_GetReason (C function), 7

PyUnicodeTranslateError_GetStart (C function), 75

PyUnicodeTranslateError_SetEnd (C function), 75

PyUnicodeTranslateError_SetReason (C function), 75

PyUnicodeTranslateError_SetStart (C function), 75

PyVarObject (C type), 310

PyVarObject_HEAD_INIT (C macro), 312

PyVarObject.ob_size (C member), 328

PyVectorcall_Call (C function), 121

PyVectorcall_Function (C function), 121

PyVectorcall_NARGS (C function), 121

PyWeakref_Check (C function), 223

PyWeakref_CheckProxy (C function), 223

PyWeakref_CheckRef (C function), 223

PyWeakref GET_OBJECT (C function), 224

PyWeakref_GetObject (C function), 224

PyWeakref_NewProxy (C function), 224

PyWeakref_NewRef (C function), 223

PyWideStringList (C type), 268

PyWideStringList.items (C member), 269

PyWideStringList.length (C member), 269

PyWideStringList.PyWideStringList_Append (C function),
268

PyWideStringList.PyWideStringList_Insert (C function),
268

PyWrapper_New (C function), 220

Q

qualified name, 388

R

realloc(), 295
reference count, 389
regular package, 389
releasebufferproc (C type), 362
repr

fHAAHBIR, 115, 332
reprfunc (C type), 361
richcmpfunc (C type), 362

S

sdterr

stdin stdout, 242
search

path, module, 14, 241, 244
sendfunc (C type), 362
sequence, 389

FISxU K, 159

5
5

set

FIox Uk, 200
set comprehension, 389
set_all(), 10
setattrfunc (C type), 361
setattrofunc (C type), 362
setswitchinterval() (in module sys), 247
SIGINT, 71, 72
signal

ESa-), 71, 72
single dispatch, 389
SIZE_MAX, 153
slice, 389
special

method, 389
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special method, 389
ssizeargfunc (C type), 362
ssizeobjargproc (C type), 362
statement, 389
staticmethod

HHAHAHRI, 316
stderr (in module sys), 257
stdin

stdout sdterr, 242
stdin (in module sys), 257
stdout

sdterr, stdin, 242
stdout (in module sys), 257
strerror(), 65
string

PyObject_Str (C function), 116
strong reference, 389
sum_list(), 11
sum_sequence(), 11, 13
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