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DR =a 7T, EREY 2 —A%EFE WD Python A Y X FVXET7 7V r— a VITHEDIAALED L
W C/CH+ TaZ 7 <HHATE S APL IZOWTIRRNTWE $, extending-index IHEEREY 2 — L %2 FH L BOD
—RRIRE D T2 IOV TEHBRLTWETH, API OFMETIFHEARLTOVARVWDT, ZORFFa XY bHF

FlEickh £95,







ONE

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,

ANy X7 7 A NVEHEEE Python ¥z Y 2+ =& % 3, Unix TlX prefiz/include/pythonversion/
B LU ezec_prefiz/include/pythonversion/ ICENPNE T, prefix & exec_prefix {& Python ZEI/LF
T BFED configure A7V F MITEHE X7 8T X ZITHIE L. version 1 '%d.%d" % sys.version_info[:2]
WG L EF . Windows Tld, ~v XX prefiz/include ICEPNFE T, prefix &4 VA b —JIZHHEL 724
VA=A T 4L FUTT,

ANy REAL VTN —=RFTBIE ENY XDA-7T 4L 27 MY (BlaDT 4 L7 M)DBEFWS) &2, 3284
TIHAYIN—= R T 7 ANERRT 212DDNRARZANE T, BT 4 L2 Y EY—F RTANT, #include
<pythonX.Y/Python.h> D XS5 LTE GO FHA ; prefix ND T T v + 7 1 — AITKEFEL R VA v HIE,
exec_prefix B 77 v M7 4 = LMRIFONY XA V7V —FLTWEDT, DK REEELRITS LHEBOD
Ty 74— LTOENLRNTERLRD XS,

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(x, y)
Xty ORMERELET,

N—3 g v 3.3 TEM.

Py_MAX(X, y)
x ¥y DRAMEZERLET,

N— g v 3.3 TEM.

Py_STRINGIFY (x)
x % C XFHNEHLE T, 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
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

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

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

2T Python 7Y =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

SHOFEKIERD (LIZULIEIER IR ONT) XV AL X LR RWOT, 2RIV Y MIEERZEEST
T, BRIV NI HEATI 27 MR LTBRET - TV AEFMMAEN D 2 022 2ETT, BH%E
fToTWBEHLE, HOA T2 v THoteh, Zu—rILk (HBWVIEFHING) CERTH o720, s
D CRBNCHZa—INREREZE TV LET, 24727 vOBBAIV Y v h¥uichde, 2047
V7 MEIRREINET, TOA TV 27 MDA TV 27 bADBEDBA > T0IUE, O+ TV 27 b D
ZRAV Y MIT IRV PEINET, 77 VRY FOFER, MOA TV 27 FOBRAY Y M AL RIRD L,
SEEZOATI 27 MORREND, LV o BEBIUEREET, (E2FETHRL. AVWEZRLHSI AT
V7 MZOVWTHED DD 5 BT, IR " fld Lgw T3, )

DY > NI, BICHREZRRL Y A TEEINE T, @EDHAIETIE, Py_INCREF() Y27 R TAT7 27 bD
W% 1 427 VVRXY ML, Py DECREF() ~ZRT1727VUX>YbL¥T, Py_DECREF() %7 nliZ, incref XD
SR DEMETT, WS DI, Py_DECREF 27 0l3Z8Ah vy X RICR oY S RN T, Kol
LRI A 7Y =7 b OXE Y BRI (deallocator) ZFEOH T AUIR HIRNWASTT, XEY RHEKE
B, ATV =7 POMBERL TV IMERNICH 2 B-AD KA > &2 T, HERDX €V RRERZ. 204
PEEA 7Y =27 b (compound object) B THZHEIE, ATV =7 PADHDATD =7 MIT 25HH

14, #TTxU b BEIUEBRBAIVH 7
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UYNETIURYITRIOREMS L DT, ZOMORBERT 7 4 F T4 X (finalize) M EFITL 5
SRAT Y IR —NT7R—F 23 EHDERA; 2WV0O0H, RIEXEY ZEMICIE, (sizeof (Py_ssize_t)
>= sizeof (void*) IRELGH) PR BRIV Y boREHEOhZ Ly VEFELEZFDOXEY L
DNBRDHZ0HTT, HoT, BBATY bDA 27U XY MIHMARECRD 3,

AT 27 PADRA YEPA> TN B —ANVBERETIIOWT, A 7927 hOBRATV Y bbb A v
VAV PLRTNUIRSIZVDITEDY FRA, B LIZ, A7V =27 OBBAV MR ATV =7 bR
FEURTERDER SNz 2T 1 PRI, ZOEBBRa—TholiTTo 2B 1 B Ehxd, Lol
COE. “ODBREREWICHERT 2D T, MRS YV MEIZELLERA, ZRAT Y M 25 HOE
B FRELEOMLLPOEBDA 727 PRI LTWAHIEA TV 7 M3 7 70 s — b ENRVEIICT
IR HNFET, AT7Y =7 MTHLUT, =2 TRHIOSBHMMTONTNT, ZOZROFHH O L [F U
MRS N2 D5, ZRAY Y b2 —RINCHEPLTHEID D TR A, BRI Y ¥ MMEOREESTFEE DI
SHEERFMEEIE. Python 2SO HENLIREY 2 =L AD C BEEICA 7Y =7 M5 LTET L X
TY; MO L XS =X 03, BN LOMETO5 18I T 2SR E2RIEL 35,

LoLENS, KLM2#EbE LT, 2A 727 b2 VA M2/ XC, BRIV ML VIV XY
PEFTILEBL Mo TELEWVWIDBH DT, MOBEXA T 7 b2 VA M2LRELTLEY., SR
AV IRT VR PEINTT 7RI FINTLEI ZEDBEZIOLNET, AYBHERDIE, Fo7
EBEIWCAZZEN, LLOEMEES R I TMS2D Python 2 — REMUHL2RZVE WS Z 2 TT;
Py_DECREF() 62 —PAHIfHERE2 &5k a— RRZABFET 2720, 1T A2 TOREPBEINER
ZidoptZ eIiZRh D T,

REWZBRAY Y b eET 27 e —Fik. WHOEME (B840 PyObject_, PyNumber_, PySequence_, &
X Of PyMapping_ THAE 2B%) OFAHTT, ZHLDREREICEDEL R AT 27 VOSBRIV Y M 2
AR PLET, 2—HFIRIFIREDEBPAREICK 5725 Py _DECREF() Z#MABIIRINTHET; 23w
Z. TR ZOEBREIHNSTL x5,

SRAU 2 FOFH

Python/C APl O&MBIC BT 32 M A > F OIR 3 H . $T 21013, BROFEIE (ownership of
references) E\WVWI FSETHI ELFMATE LT, AMEEIISRBIINT2DT, 7227 MIXT2HDTIEDH
DERA (F7Y =2 MNIHICHFAEINT, HITHAINTWET), 2 "ZROMA” 3. ZOSMRHBBETL
{7207l T Py DECREF ZWFUHSHEIZIHS e 2 BR L E 9, FTAMHIEEETE, D5 a— FHEEKC
Ko THTAHERGZ L. SEIEZDa— FBZRDPNERR 72 o TBITEHINC Py_DECREF () X° Py_XDECREF ()
ZIOHLT, Z2RAY V2% 1 DL TEREZHVET — H20E. 20HEE (BFEEZa— N2 LE
TCIZ) RUELET. H2HED, O LA L TSROFAHEZE S & O LA #Fifcs 2R
(new reference) Z1§%. Y EWVE T, FrAMENESINRWGE, FOE LANEZEZ D% (borrow) W\
T EDABRUSHLTE, MbT20EIHD FHA,

WIS, HREBECHLT, 23479227 P AOSREEPIECH XN 2 BEICE TEICIE. Zo0rEeM:: B
F TV 27 MAOBIE BHEB (steal) AL, ZITRVEAER DD T, BREZEBC i, BcsiE
ELz &I, Z2ROMEENZOBEBICK 72 IREL., BBOMSHE LITICEFEELR 2 R2WnwS 2k

8 E1EIILDHIC
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T

SHEBRAMBBEEIZIZ LA DD FRA; ISl LTELHISAT WS DX, PyList_SetItem() ¥t
PyTuple_SetItem() T, ZNHEY =7 Y RARXANZERIINT 2SR BAMD T (LhrL, EHREOA
DX TNRY X DSRIIBEAID EEA!), TH5DBEUE. VR M I LOHIHIER AT
V7 bEANTOLKBORENZEZ 2 LT T340, BREEAMS X5 KIS TOET; filx
. (1, 2, "three") EWH XTI EARTZ2a—FEMUTFOLSICRDET (2D HZFTHIULHED Z L1
NTBEET; bo L SVEEHEHRTRLED):

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 () 3HLWBRRZIR L. F<IZ PyTuple_SetItem() KHENF T, ZRIPE TN
7% DA TV 27 bEFALLZVWESIE. SRECEBEMECH RIS, Py_INCREF() 2FHALTH 5> —>
DBIMERIR L TLZE W,

HRAIZ, PyTuple_SetItem() WE X T NIfEE Y N T 27200 W—D HIETT; X T NVIIEERRER T — X
B} DT, PySequence_SetItem() X PyObject_SetItem() %> ¥ LOBIEIIERINTLEVE T, B
TR INVDEZANTVL Db DS, PyTuple_SetItem() 72T LHZER A,

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

L2 LEBICIE, 27000 2 M ZERL TEZ AN R, L0 LI BRARIIFZEACHEERTA, KDL
RN D 288, Py_BuildValue() BHH LAY DEBERATI =7 V27 4+ —< v FXXFH| format string
DIFEWRESNT C DEPSERTEE T, X, Lo“fEoa -7 ny 27k, UMTOLSCEEHZ S
NEFT (Z7—F 2y 7 HEELTVET):

PyObject *tuple, *list;

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

HEOBBICETSIHD L 512, HICBEEMGD 272 0FEZRICH L T, Pylbject_SetItem() ¥ Z D%
5 DI —TT, Z2OHE. BRIV b EA V7 VXY MT2R0ENRL, SRES I EERS (7
SRERAWMSELNZ") OT, BHAITY MCHET2EEILIVE2CRZ T, Hl23 UTFOBEBIES %
LNEER Y X MOETOEZEDHEICEY FLET:

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

Py_ssize_t i, n;

KDR=12%i <)

14, #TTxU b BEIUEBRBAIVH 9




The Python/C API, U —2X 3.9.21

(FIDR=I 5 DfEE)

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

return -1;

}

Py_DECREF (index) ;
}
return O;

BBDOREDEDGEITE. REFDLEZD £5, ZL ALY VLTI, ZREZELTH ZOSRIINT
BFTEWNEDLZ ZERRN—FT, 233727 MINT22RERET L 572% < 0L, RIS 2
FRIEMEZIFH LINCG 2 9, HEREHHETT: 205G, BEPIRTA 7Y 27 MIZDHT (on the fly)
RIS, O LAIPE 2 ZRIZERENA 7S 27 MTHT 2HE—DZRICLR 2056 TT, ito T,
PyObject_GetItem() X PySequence_GetItem() DX DT, A 7Y =7 MM T 2SR % R TILHDBEKIX.
WICH B2 B L5 (WO LRI SROFE#E LD £7).

EHELZDIZ. BRI SROMAELZR T2 00, COBEBERSIH T2 ks, cHERETIZ L
TY - BRI LD HED (BB LTELLA 7Y 27 FoRl) 13 COMBEICIXERHD £EA!
E- T, PyList_GetItem() ZffioTVY R NNOELEZBLGEIE. ZROMAEZFIIIRDETA — 5, FL
HEZF LTV R 25 PySequence_GetItem() (KM5HFH ZOBBIIESFLIIEEZE D %T) 2o T H
T, BENLI T 27 MIRT2BREHEET,

N, B> 5%V A NI L TEREROGE 2R T2 B2 LD L5 LTEF 222 R LEAITY,; —
DI 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 */

KDR=12%E <)
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(FIDR=I 5 DfEE)

if (!PyLong_Check(item)) continue; /* Skip non-integers */
value = PyLong_AsLong(item);
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;

total += value;

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

14, #TTxU b BEIUEBRBAIVH
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142 #

There are few other data types that play a significant role in the Python/C API; most are simple C types
such as int, long, double and charx. A few structure types are used to describe static tables used to list
the functions exported by a module or the data attributes of a new object type, and another is used to

describe the value of a complex number. These will be discussed together with the functions that use them.

Py_ssize_t
A signed integral type such that sizeof (Py_ssize_t) == sizeof(size_t). C99 doesn’t 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 Y0277 <id, REDT S —UWHEBAXRTER ¥ 7200 LGN EIRS BEIZH D 1A WL H - =4
E. MFEORERH LML ZOFOCHELAL 2 WwozEBEEIE. Py LD A &2 7Y ZEF THINCR
BLEST, AR FVREF. AR T FL—ANy Z &b THNZ Z—FITHEL T,

EZAW, CTurI<oa. L7 —F v ZI3EICHHRINZITHORAIRR D $H A, Python/C API O£ TD
BIRE. BIRD F & 2 X > M CHIREICERIAD 2 WIR D BN 2 4T3 2 AlREME DS D D £, —RIUAFEE LT, 5
BRI S0 s —1#EBT 5 &, BBIIHINZREL T, BBNICB T 22 ROMMAMELZ 2 THEL, *7—
fE (error indicator) ZIRL ¥ 3, FFa Xy MZEIOATRVES, 2O 7 —(HIBEKORE D EORIZ X 5T,
NULL 2> -1 DEB LK D T, WO OBBTIE 7 —VRITH/BERL, BErs—%2RLET, TODHT
DEOBIBTIIAMER = 7 —iE 2 R E BP0 D DVEVWRREDEZIEL72D 2D T, PyErr_Occurred()
THRINCZ 7 =T A M 2T RER DD £3, ZHLDBHIIHIFICHRINIC FF 2 X MEEh x5,

BIAMRE D IRRENGH (exception state) 1&. AL v FHEMICHE X W25 B (per-thread storage) W TEH X
F9 (ZOREEBIZ. ALy REFDRWT 7YV —2 a2y Tl a— LR BEBEFRILTY), —2D2R
Ly FIZZo0REBO S 55 BISBIEAE LU, ERFELTOWRWA, 2 D F5, B PyErr_Occurred ()
2S5 e, ZOREZRHARNLNTT: ZORBIIBIINSFE LB Z0NVEA 72 = 7 MITHS 2B
(borrowed reference) ZiE L. £ 95 TRWVE Z2iE NULL 2R L ¥ 3, AISMREBLRET 2RI BEZ<HD £
9. PyErr_SetString() Eb o b XL AOLNTVWS (B, b o bWHMED W) BISNZERE T 5 7D DR
T\ PyErr_Clear () \ZHIFMRIEERZH LXK 2 BT,

TRZHIGLRERHRE, 3 204 7Y =7 b FIHDEL, FISDOHE, ZLTFL—ANy 7 HoERDET (D
A7V =2 bd NULL ZIRDEET), 245 DEHRIE. Python O sys.exc_info() DGR LA UEKEZFFS &
35 23wz, C & Python OFSMREERITESFEICTIED D £V A: Python I8 2454472 = 7 M.
Python @ try ... except X CEROME LA 7Y =7 b 2ERT—TF. C LULORFIMREEIRIFERL T 2 DI,
EXNFIIMERE sys.exc_info() ZDMUCHELET 2 X5 DEHS 5 Python DA ba—FRA VX TFY 2D
A4 N—FIZHET 2 £ T, HINPBEBROBTRIEL STV LIHZET T,

12 £ 1EBILHIC
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Python 1.5 22 51d. Python THE2h7za— K ofBMRERHRICT 7 X5 2575k LT, #ERREhATWTX
Ly RE—TRF%EE sys.exc_info() IR ->TWADTHERLTLEZ WV, ZOMEIE Python 2 — F DT
ENTVE ALy FIZBT 2HMREERZEL $3, £/, 2O s OFSMREERICNS 27 7 AFEIZ, Wi
Fie HEBKRDT (semantics) EE I N, HIBBHNZHIET 2 8. ZOBBEEITLTVWE AL Y FOH
SURRBTE SR Z IR17 L T MO Lo BISMREETE IR 2 #E 32 X512 D kL, TOEHEIZX 5T, BEZSIC
RZ BB BER > T 201040 LEZT 2T ERIEINS, ML - FTESBETWEATE
WELTWET; £/, PL—ZRNV IZHADRR Y 7 7L —LTBREINTWE ATV 27 B LIELIERRNEI
HMmEKOZTVEDOERL LTVET,

—ARIEH E LT, & 5 BEB A OBBEIFCH L TR S 2OF(Z S8 5 & &, IO LD HIA 2%
HLUTORWARFARZ LS TIEZSS, b LEH LTV, 2 ORSMRREFERIZIF O H LANCE S R Ul d
FEA, MOHLITOBBIZA 7Y =7 P SROFMANEZ TN THREL, =7 —BEZRS R TIRD FEA
D, RENTHINZRET 20 BODFEA - ZARI L ZTIUE, Lo FEHEINLEND OS2 £FE
FLTLEV, 27 —DFRZO DT 2HEREREKRD ZLIThD FT,

FIAZ R L TEITHE. D sum_sequence() T/RLTWET, HBARICH., ZOHITIIT I —2KH L7z
MESBEBEET Z2HENDHD FRA. UTOBEBOHITIE. =7 1T 2RERICOVTRLTVET, £
3. €5 LT Python TEL DOPFEHPBOHLTDH S 57012, Ffi7e Python 2— FZ/RLE S

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

UM s 22— Rz C TREICENLDLDOTT:

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;

(Ko<= 1ZHi)
1.5. #H% 13
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(FIDR=I 5 DfEE)

}
const_one = PyLong_FromLong(1L) ;

if (const_one == NULL)

goto error;

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

goto error;

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

/* Continue with cleanup code */

/* 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, 0 for success */

A ZOHE C T goto X&S BEIDOAEEFTRLTVETR! 2T, FFEDHINZNET 2 7=
IZ PyErr_EzceptionMatches() BX U PyErr_Clear() ZE I 0ZRLTWE T, £/, FiAHELR-> T
WE ST, fHA NULL IZR 205 LRV DEIET B 7012 Py_XDECREF() I bRLTVWET
(B "X PV TWS Z e IERE L TL 2 X\, Py_DECREF() 1% NULL ZfICH S bT 7 F7v a2l ¥
F)o ELLKINESE 270123, FTAHZFOSIRERRT 2 70 DZER %% NULL THILS 2 2 L BEHEETT;
FRRIC. Do COHRDEZERT 2BRCIEEZ -1 (REK) TUHHEL THW T, REOBEBIFOHL TS %<
Wo ZBEICDAH 0 () ITREL X5,

1.6 Python DIE&HIAH

Python 4 & 7)) X OMDIABZITI N (WDIRIHEEY 2 — L OFEXFORE) XU IR FIUER S R0
HER XA 271E, Python £ Y& 7)) ZOFLALE (initialization), & L TEZ 5  1FH& T (finalization)
TTo A VXTYVRDIFL AL DHERER, A 27V ZOEEHRLMMELEEA,

FEARM R PRI %247 5 BEU Py_Initialize() TT. ZOMBIER— FBEADEY a— A0 oRET—7
NEERL, TR Y% 2EY 2—)L builtins, __main__, BX U sys ZERLET, /2. TV 2 —LRFEAZ
(sys.path) DFIHHLHITVE T,

) -

Py_Initialize() DHTIE, 7 A Z U T FANDF[$ Y A +” (script argument list, sys.argv O Z &)

14 £ 1EBILHIC
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EFRELEV A, COEEMPHRICEITEINS Python a— NHETRER S, Py Initialize() DK T
PySys_SetArgvEx(argc, argv, updatepath) ZFECCHI U THA/RANIZERE LARITIUTR D £R A,

FEAEDY AT L TiE (F1C Unix & Windows (&, FEHIDS DO THIICEBRDIZL ETD), Py_Initialize() X
EHED Python 4 ¥ & 7V X ETEROGFTTN T 2#HERRICEDWT, Python D F 4 77 U A Python 4
Y RTY) RFEATERD S O ASZATHROD 2 L WS RED FITEY 2 —VRBARZFHELE T, e hbIFZo
BT, Y zla~vy FIRERASR (BREZH PATH) LIcH D% 572 python WO ARIDEITT 7 L LD EH
NTVWE74 L7 bVDOBT 4 L2 b 2SOMHENT, 1ib/pythonX. Y E WO HFIDOT 4 L7 bV EHELE T,

il 21X, Python EfTERD /usr/local/bin/python TROMN -7 T2 L, Py Initialize() &T74 75
B3 /usr/local/lib/pythonX.Y iIZH 2 bDEREL 5, (FBITIE. ZD R 7 74—y 7 (fallback)”
DI74 77 VAETHDHD., python A3 PATH hIZHEWGE b E S, ) = —3 PYTHONHOME Z&KET 5
ETIOEEZ A — T4 FL72D | PYTHONPATH 2 & E L TEMOD 7 4+ L2 b ) ZEHEE Y 2 — R 2 DR
WHALLDTEXT,

WDHIABZATD 7TV r—2a »TlE, Py_Initialize() ZWFOMHT FIlC Py_SetProgramName (file) ZFFCN
My et LioMRERETEET, ZOMDIALT TV Fr— a Y TOREIIMKA L LT PYTHONHOME T
F—=NF A PTE, FEDEY 2 — VK SZDHTITIZLLRT & LT PYTHONPATH 23 A SN2 D THERL TS
W 77N =2 a YTEY 2 — URB AR ZZRICHIE L 72072 6 B IZ Py_GetPath(), Py_GetPrefiz(),
Py_GetEzecPrefiz (), B XU Py_GetProgramFullPath() OFELREZRMEL RIFNUIRD EFEA (ZhbiFLET
Modules/getpath.c TERINTWVET ),

72 %12, Python ZFIHLETOIRREICD ¥ L7z e b h 3, BRI 277V r—> a3 Y TRETEEY
PHRDRBL (start over) EE B (Py_Initialize() b 5 —EMPFHEEZ) KoL d LAFEEA,
HBHNE, 7TV = 3 v Python Z—EHEWHKZ T, Python 2SR L7z X E ) 2R E00d LLE
Hho Py_FinalizeEx() 252 25 LM EZEBTEE T, £/, B Py_IsInitialized() 1. Python
DBUERIHLE ADRBIZH 25 5ICHEZIR LT, ThSOBICOWTO X 52 2\, BOETHHL %
¥, Py_FinalizeEz () » Python 4 ¥ 2 7V ZICHRINALRTOXEY 2 BT IO TIIEWL 2L ICHER
LTLEZ WV, FIZIE, HHREY 2 — M Ko THERENZXEVIE, BITEDL ZARINT 2HENTEEEA,

1.7 Ny JhREJL K (Debugging Builds)

AVRTYVREWIREY 2 — VN L TOBMF = v 72T 270D 2hrD~< 7 a2 B LT Python %
EARTEIEeDTEET, ThHDF v 713, FATRRICRERY —N—Ay FELEUZEANDD £F, KD
T, 774V FTIFAEMTENTOER A,

Python 7Ny ZIREAL FOLTOREED U X b5, Python ¥ — AFiAi (source distribution) ®H D Misc/
SpecialBuilds.txt KH D ET, BBITVVFD L=, XEV 7T —XDT NI, A VX TVXDRA
V=T OERLRLTB T 7 A4 Y IPHMFRET T, L fEbNs L FIZOVWTDA, ZOHIDED DEST
ML £9,

A4 YR R% Py_DEBUG Y ZREHMIL Ty 453, —RINC TNy ZEIL R ¥ Wwhbild Python
P TEFF, Unix TIE, ./configure 2% ¥ FiZ ——with-pydebug %813 % Z ¥ T, Py DEBUG DVEXNIAK
1.7. NNy ZIREIL K (Debugging Builds) 15
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DEJ, ZOHE. BEERIIZ Python BHTIE7%\ _DEBUG »H M4 D £3, Unix ¥V FTIX, Py_DEBUG %%
BHRGE, Y4 7 OREEIENCZD 3,

HrTHHT ISR T Y b TNy Zoftuc, UIROBMF =y 7 b EMRD £3:
o object allocator IZx3 2BMF = v 7,
o N—H—Ytay A JINNTLEMF=y 7,
o HHIERDZZDIZ, KEVWRDLSNIVEIANDOX Y U F v A MIHT 525 = v 7,

o F#E (dict) A (set) DEEITHFT 2, WL DD D assertion DB, MR T, £BEATI =7 M
test_c_api() XY v FABIMINFE T,

o 7L —LZfET 5RO, sIBoOeEF =y 7,

o LI NTVRWVEIIHT 222 T 27012, BRDOZ ML —IPREDZY TRV X — VT
b x9,

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

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

o thread ¥ 2 —/WZXF BT N v ZHEEE.
CITERINTVWARVENF =y 27HH25TL D,

Py_TRACE_REFS #ES T2 k. Z ML —Z2AREMTRLD ET, 2TD Pylbject ITZDD 7 4 —)L REBT
52T, HAPDOATY 27 b OIER_EEAEY A MO EHEINET, £ TOEID YT (allocation) A3 b L — 2R
TNET, MTHRIZ, BTOESTWEA TV =27 MBERRENET, A VEFT7 T4 7E—FTIE A V&7V
R X BXDFEITOIPCERREINET) Py TRACE_REFS (& Py_DEBUG IZ & » THEERINICHMICR D 5,

X DFLWEHRIZOWTIE, Python @Y — ZAFiAf (source distribution) DH1dD Misc/SpecialBuilds.txt %
SZILTLRE W,
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TWO

ZE ABI (STABLE APPLICTION BINARY INTERFACE)

{BFEANZ Python @ C APTIZV YV —RBIZEEINE T, 2LOLHEIY — X E#H#EZR > TN T, BIfFD API
EEBELLDIDBRVWAED T2 3HDFHEA (L. WO0D APL 13, —HIFER L fE S iz,
Bl EnET),

oz 3 APT O HIEMEIZANA F ) LV O B (ABI) £ CWEHEH I ER A, ZOMEEFIC, MiE
K7 4 =V FOFHEMPROLEEICE > T, 22z APL 32 TH ABLZEATLES LT, £
DR E LT, #REY 2 —/L% Python DV VUV —RFICHIA X R4 VT 206 H D £F (Unix TZDHE
BRI VR =T 2 A ZABMEHEI A TORWEERGIN»D LAFEAD), /. Windows TiE, 520
pythonXY.dll £V Y27 LTWAINREY 2 —E, Hay AL LRIZHLVWAL V7 LETHRERD D
9,

Python 3.2 LI TIX. &E ABI 2{RiE 357200 API 7ty HBESEINATVET, HRES 2 —1LTID
APT ("limited API” &M XA E ) 2f# 5121 Py_LIMITED_API ZEF L TL 2 XV, LIREY 2 — L OMIEE
BAEDRERE N, RbYICHa Yy IR LIIN=Ya Yy 3x (x>=2) L TH EY 2 — P ELRFINET,

WL DOHDT —ATIE, ZE ABL ZH L VBITINET 20 ENH D 3, TNHOH LW APL 2/ LWk
REY 2 —&, Py_LIMITED_API ¥R — b L7z WE/ND Python /N— 2 > @ PY_VERSION_HEX OfE (API
EABIDN—23 =27 228) ZiE L TLEE W, (F1Z21F Python3.3 7 5 0x03030000), € 2 —LidH&
HDFTRTOD Python VY —RATHENELETH, (¥ YRADPFEELRNED) HOY Y —ATEEMEL £ A

Python 3.2 2> 5% limited API 1% PEP 384 IZXXEHLENTVWET, C API @ FF 2 X ¥ b Tid, limited API
D—HTH W API 1, "Not part of the limited API” ¥ ~—27 ZhTVWET,

17
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THREE

BEKELTY

COBEOEBEMFIE 77 ANEREANY 7 7IXH D Python Y — 22— FEETTEEIH, X hiElLzey
WMOZEAVRTVZETEZEIFTEROVTL & 9,

IS DD WL OB UTSHEDHIMRL S 232 D $3, I TZ 24450513 Py_eval_input &
Py_file_input . Py_single_input T3, B SDOHIHIZ NS 258 L TS ORIZH D $3,

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

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

int Py_Main(int argc, wchar _t **argv)
UL VR TPV RDI=DDRX AL > TS5 A, Python AR 70275 5D Zhz2HHATE 3 X
L TVET, arge & argy 518% C 7025 4D main() B (2—FDw s — - T wehar_t
WEAHINET) ANEINL2DDE F oK FCIMERTRNETT, 518V R MEEINLARENEDDH 5
VIO RICHERT S ZIBERETY, (L2, 5IBYURAMPEL TV XFIHONBRIIEEINEEA)
ROEEA > &2 TV 2538 (BIsa 2 TlE7z <) HmIci T LRRHE 012, B TRT Lz Zi2id 112, 5l
BYURXIPELWY Python a< > FI 4 UESNLhro/z 23 2 128D X T,

Py_InspectFlag DB XN TWRWEE, RIUHED SystemExit FIANFEET 2 . ZOBEIE 1 2R
TDTIARL TaER% exit T2 2 LICKAEZDITTLIREW,

int Py_BytesMain(int argc, char **argv)

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

int PyRun_AnyFile (FILE *fp, const char *filename)
RFED PyRun_AnyFileEzFlags () @ closeit % 012, flags % NULL I L CHffb L7zA ¥ X —7 2 — R

T

19
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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)
If fp refers to a file associated with an interactive device (console or terminal input or
Unix pseudo-terminal), return the value of PyRun_InteractiveLoop(), otherwise return the
result of PyRun_SimpleFile(). filename is decoded from the filesystem encoding (sys.
getfilesystemencoding()). If filename is NULL, this function uses "??7" as the filename. If closeit

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

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

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
__main__ EY 2 —LDHT flags 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 () £ MBTWE T, Python Y —RXa— K& X €V HNDOXFEHTIEAL
fo POFAIAAET, filename ZFDT7 7 A NDEHHETRHRINE RS T, 774V AT LDV
a—7 4 Y7 (sys.getfilesystemencoding()) T7 a2 — FENE T, closeit ICEZIE LZGER
PyRun_ SimpleFileExFlags 22 RSHNICT 7 A VE AU £ 3,

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)
NEEI TN A ZIWZBHEMN T STz 7 7> 4 v B XX e — Dt AAA, flags - TEITLET, sys.psl &
sys.ps2 Zffio T, 2—HFW B Y I 2R RLE T, filename 37 7 ANV AT LADLYA=FT 4 V7
(sys.getfilesystemencoding()) T7a— RENE T,

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)
MEER TN A ZICBHET 67 7 A5 EOF IET 2 E T EHAAAFITLET, sys.psl &
sys.ps2 ZffioT, 2—HFIZFu Yy S 2R RLET, filename &7 7 AN AT LDLYA—T 4 V7
(sys.getfilesystemencoding()) T7a2— FZN¥ T, EOF ITET 5L 0 2RI, KWLALHED
BeiRL£7,

int (*Py0S_InputHook) (void)
int func(void) W5 7B M XA TOEBADRSL Y EADPHRETETET, ZOBEEI. Python DA >~
RTVEDTO YT IR T7 A4 FARBICED X—=IFA0oDL—FDANEZREDOL I TR o /b FITH
CHENFET, BYEZERINEST, 207y 2% L#FHEEXFT 222 T, Python DV —Xa—RKOHT
Modules/_tkinter.c 23R > TWA L5, A VX TFNVZXDTa >y T e DA Ry PL—TE2HAETE
9,

char* (¥Py0S_ReadlineFunctionPointer) (FILE * FILE * const char *)
char *func(FILE *stdin, FILE *stdout, char *prompt) ¥\ 5 780 b XA FOEBADKRAL v &
DRETE, 774NV OBBELEXT A2 TA VX TVZDOT0 Y T MANDANE 1 TR THDE
T ORI, SLFEF prompt A3 NULL TRWEEE prompt AL, 5B ONIAREATT 7 7 4 D
BAN % 1 1THiA, RO TFINEIRT E WOSBENPHRENTWE T, flRIE readline €Y 2 —/LI
D7y 7 eiE LT, ITHRERIES X 7HeMiEZ Rt L Tu 3,

R D {EIX PyMem RawMalloc () ¥721% PyMem RawRealloc() TXEVHEMRELZXFH, HH0ET T —
A F 7B EITIE NULL TR D $8 A

N—a v 3.4 TEHE: RDEIE, PyMem_Malloc () % PyMem_Realloc() TId72 <. PyMem_RawMalloc ()
% 721X PyMem_RawRealloc() TAEVHERLZZDBDTRITINEZRD £ A,

struct _node* PyParser_SimpleParseString(const char *str, int start)
TR D PyParser_SimpleParseStringFlagsFilename() @D filename % NULL 12, flags % 0 IZLTH
MfbL7ed ¥ X =7 2= TY,
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Deprecated since version 3.9, will be removed in version 3.10.

struct _ node* PyParser_SimpleParseStringFlags (const char *str, int start, int flags)
RELD PyParser_SimpleParseStringFlagsFilename() @ filename % NULL (2 L CHAI{LL /=1 >
R—T 2 —RATT,

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

struct _node* PyParser_SimpleParseStringFlagsFilename (const char *str, const char *filename,

int start, int flags)
BAlh b — 27 > start 2o T str & EN 5 Python Y — 23— F% flags 518U > T =R L E T,

BRANCFTHMERAIRER A — F ATV 7 P 2E T 2 DI EDMREMS N TEET, 2 — A
A D M L2 AR R SR VBB IR E £, filename W7 7 ANV AT AT A—T 4 VT
(sys.getfilesystemencoding()) T7a— RENE T,

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

struct _node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
NFD PyRun_SimpleParseFileFlags() ® flags % 0 ICL CTHM{LL72f ¥ X —T7 = — AT,

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

struct _ node* PyParser_SimpleParseFileFlags (FILE *fp, const char *filename, int start, int flags)
PyParser_SimpleParseStringFlagsFilename () 2L TWE A, Python Y —ZAa—FZXEVYAD
XFH| TR fp D ORAIAARE T, filename X Z D7 7 A LVDLATTRIIN R D TR A,

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

PyObject* PyRun_String(const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. Fat® 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-

CompilerFlags *flags)
Return value: New reference. 73 =2 b D globals & locals THEZNZ Y TFAMT, T34

77772 flags ZEIE LIIREET, str IZH % Python YV —RXa— RZHITLE T, globals IXFFETHR
NI D FRA; locals Z<y ¥y 77O barzEE LT 7V 27 FROMTHHNERA, 518 start
3 =23 = R2R—R T 27DIHDONLINEHB N —27 Y E2EELE T,

a— FZ2ETULEAREZ Python A 79 =27 P LTRLE T, $72E BISNDFHEAL 751 NULL 23K
L&,

PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. Nit®D PyRun_FileEzFlags () D closeit % 012 L. flags % NULL IZL T
Bt L7 ¥ X =7 2 =R TT,

PyObject* PyRun_FileEx(FILE *fp, const char *filename, int start, PyObject *globals, PyObject *lo-
cals_int closeit)
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Return value: New reference. NEE®D PyRun_FileEzFlags() @ flags % NULL & U CHH{LL/zA >~
&""71""XVGTO

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

ject *locals, PyCompilerFlags *flags)
Return value: New reference. Nat® PyRun_FileExFlags() @ closeit & 0 2L CHALL /=4 > & —

71““XVC\‘T0

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

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

NDOXFHNTIEI L fp DBt AIAABE T, filename 1 EF D7 7 A VDELRTTRITINUIRSL T, 7741
AT LDLYA—T 4 7 (sys.getfilesystemencoding()) T7 I — FINEF, b L closeit ZEIZ
$ %Y., PyRun_FileEzFlags () P ZRIHNICT 7 A VZFAL %3,

PyObject* Py_CompileString(const char *str, const char *filename, int start)
Return value: New reference. Tat® Py_CompileStringFlags() ® flags % NULL IZ L CHA{L L= A
M 51 e 7 I "‘X.’C\‘j—o

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

Flags *flags)
Return value: New reference. NaL® Py_CompileStringEzFlags () @ optimize % -1 1 L THHLL

oA VR —T 2 —RATT,

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

Flags *flags, int optimize)
Return value: New reference. str W® Python Y —X2a—RFKZX—XLTary{L, fEbhiza—

FAT7Y 27 PRIRELET, BIA =2 Vi start KXo THEZONE T, ZHEI VA UAJRERa—F
ZHIR T 272015 Z 2 A TE, Py_eval_input ., Py_file_input & L < & Py_single_input T»
BZNRETT, filename THEZINZ 77 ANZEFa—- ATV 27 P EHET -0 flibh, PL—2X
Ny 7 HBWIE SyntaxError BIA X v 2= TL 2R[REEDSH D £F, a— FRN—RATERP o7
DAy A NTERPoRD LIHEIT, ZHIE NULL 2EL £9,

B optimize 1Z, TV TOFRBIELLANAVZBELET; -1 &, A Y XTVEXD -0 4T a>ThHER
5NZD LR CRELL NV EREE T, BFRIZ LWL, 0 (Rt L, __debug__ IXH). 1 (assert
WED BRA . __debug__ 134%). 2 (docstring B ELD R 4%) TT,

N— a v 3.4 Tl

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

Flags *flags, int optimize)
Return value: New reference. Py_CompileStringObject () EEITWETH, filename &7 7 4 L R

TLDLYA—T 4 ¥ TT7 32— N (os.fsdecode()) /N4 FXFFHITT,
N—a ¥ 3.2 THEM.

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
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Return value: New reference. PyEval_EvalCodeEx() D> Y TNKA VR =7 2 —RAT, A—FX 7
YxZ b, Fu—rOVZRE v —OVERTE T 2RI 5, o5I8ITiE NULL A Eh T,

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

ject *const *defs, int defcount, PyObject *kwdefs, PyObject *closure)
Return value: New reference. 52 bNTZFHEDRE T, a Y A AV FEADA— AT 27 M ZFHM L

T3, CORKIII— IV EHOFHEL, =NV E-DO~v Y 74727 b, 5I8OBES]. F—
V—FReF 74V ME, F—TU—FEHSIBDFT 7+ MEDEEE YL, 21D 0— v X )L THRE
NEJ,

PyFrameObject
TL—ALA TV b ERRTZ-DIFbN23 A7V 27 b CHER, ZORD T 4 —L RiZWDT
HEBEXIEET,

PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. EfT7 L — L% fHiiL £ 3, ZHUE PyEval_EvalFrameEz () IZH3 5>
YINIEA YR =T 2= AT, RITABED 7DD DTT,

PyObject* PyEval_EvalFrameEx (PylFrameObject *f, int throwflag)
Return value: New reference. Python 4 ¥ X —7V XD FEix, BHEMNZEKTT, Ff1771v—2 f
CHEEMTbNa— A7V b 2FEITLET, N1 ba—FZ2ERL T, BEWSC TR L ZE
TLET, BIMD throwflag 5IBIXIZE AYERTEFE I, - DL true 25, FTHNEREXEET,
IR 2L =R AT 27 PO throw() XYV v FTHHINE T,

N=Pay 34 TEHE: 7774 THHINEBR > THE TRV Z & 2REET 2 DWfEFZ X 512, 2o
TN ZT7H =2 arEELLICKRD E L,

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
BEOFMEZ L —20D7 7 7% ZEELET, RIILEDS true 2, KWL false ZIRL £7,

int Py_eval_input
B KIZHF % Python SHEDRAHRELS T, Py_CompileString () & —#EITHWE T,

int Py_file_input
T7ANDZVEMDY — A0 SHARAENT XD KX T % Python Xk D BtE L 5 T.
Py_CompileString () & —#EIHVWE T, ZHUIIMEREDEZ D Python Y —Ra—F2ary {L§
5L EIMESFSTT,

int Py_single_input
H—D3xf 3 % Python XIEDBAEES T, Py_CompileString () ¥ — IV E T, ZHEMERD
AVRTYZN—=TDDDIEETT,

struct PyCompilerFlags
AVRA 575 7% WD TELIDOMERT T, a—F2ay M AT 320058, ZOMERD int
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-

flags ¥ LT EINET, 32— F2FETT 2581213 PyCompilerFlags *flags & LTEEINE T, Z
DG, from __future__ import X flags DNBEEEHTEE T,

PyCompilerFlags *flags %% NULL O¥3&. cf_flags & 0 & L THbA., from __future__ import
WX BEEIEHINET,

int cf_flags
aAVRATT757,

int cf_feature_version

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

int CO_FUTURE_DIVISION
ZOEy M flags Iy b2, BREHET /13 PEP 238 12Xk% [EDFRE (true division)] & L

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

void Py_INCREF (PyObject *o0)
AT b o TNTEIBRATVY I e—DHEPLET, A7 T2 7 FHNULL THo TIWIFEE Ao
Z I NULL TR0 EFEE 0 TRWR BIE. Py _XINCREF() %Z2fio T E&E W,

void Py_XINCREF ( PyObject *o)
ATIx27 b o T IBMAY Y =P LET, ATV FHNILL THoTH LK, 205
G773 fMoBEDEZEE A

void Py_DECREF ( PyObject *0)

AT b o TN TEIBRAIVY I 2—DROLET, A 7T =2F FHNULL THo TEWITEE A,
Z NP NULL TRV HEEIRF TRV BIR, Py_XDECREF() %ffio T 72XV, BRA Y > b2EnIC
Boleb, 7Y =27 FORDXEY RN (NULL TH o TR 578W0) IR E T,

j=4==

ZE: BIRIR __del _ O XYY RZBDITRAL VARV APAEVBREI NIz ZIZ) XEVMR
BEIRUIMER D Python 2 — FZIMUHT I 2N TEE T, ZOX5Ra— FTREHISMNIEHEL £
AD, FEITFENTT— FIZTRTO Python 270 — "NAZEHICHBIC? 7B RATE %5, ZALNEKT
%D, Py_DECREF() BM-UHE N2 X DFITIEZ, 70— \VEBD» SLEFERREREARY T 2 7
PO —BLERBICHIRNETHZEWVWI ZETT, BlZIE, VAL T 27 FRHIBRT 22—
RIZHIRT 24 7Y =7 bAOSBE—REHICaY—1L, VAT —XEEZEH L. 2000 —K
ZHUTHT LT Py_DECREF() ZWUHITRETT,

void Py_XDECREF ( PyObject *o0)

FTTx T 0o NOBRIV I E—OWOLLET, A7V 2P MINULL THREWVWERADN, 20D

B3 MoBELERZEEA, ENLANOHE, R Py_DECREF() RIUTY, £/, FEINRE
ZeBFELTT,

void Py_CLEAR(PyObject *o)

0 DBBAT VI RO LET, A7V 227 FMINULL Td L. ZOBREZO~ 703 fAIdiTVERA,
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F 7Y =7 A NULL TRFHZE, 518% NULL 2 L7 Py DECREF() Y*RUMREZd/~61LET, 2D
~oniF—HREREH-T, SBAVY 2T 27U XY M ARNICHEE NULL 12ty F LTS NBDT,
Py DECREF() IZffi5 & Z2DE&H 2RI LB TTAET,

HR=TaLr7ya yHICEWEINIABEODHZ2A T2 7 VOSBRI T U DT VXY M EITIL
., 2o~ 7ueRfES08XWTL x5,

(@]

LUR OB Py_IncRef (PyObject *o), Py_DecRef (PyObject *o), l&. FETRiDEIZ: Python HHiAA T
ODNBZETT, o pBBuIZENEN Py_XINCREF() B XN Py _XDECREF() T2 AKR— 1+ L1272 T,

MTNoME#~27 1. _Py_Dealloc(), Py_ForgetReference(), _Py_NewReference() i, A ¥ X7V XD
7 OWERZBWTDOAEHAT 270D DTY, £/, 70— LEE _Py_RefTotal HFEFRTT,
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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, BEOPBEEZERITHEE -1 T3, (FIFh: PyArg (O BABUIETITRII LIz 21T 1 ZIRL, KBLz b &
120 ZELET).

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 ()
I A I —=RE VT LET, T7—A VI —EAPRESNTVRWELIE, FIRIEZDHD FEA,

void PyErr_PrintEx(int set sys last_vars)
BHED L —ZA Ny 7% sys.stderr KHIIL. Z7—A VI Fr—X%2 2V 7 L%Ed, REL. =T5—
A3 SystemExit THBIHFEZMRVWT T, 2OHAE. PL—2ANy 73 1E 0T, Python mt 2RI
SystemExit 4 YA XY ATIEEEINZTTFI—a—-FRTHRTLETD,

II7—A VI = EPRESIN TV L ZIC EF. ZOBBZIFRHLTIEZEIW, 2hlltona, &
i —%25[ERIFTL & 5!

set_sys_last_vars D3IEE B THHUE, sys.last_type, sys.last_value, sys.last_traceback Z¥
B, RINZHNDXA T, fH, FL—ANy ZZRZFRICKBINE T,

void PyErr_Print ()
PyErr_PrintEx(1) OxTA U7X TT,

void PyErr_WriteUnraisable (PyObject *obj)
BEDHII L obj 5IET sys.unraisablehook() ZFEUMH L £35

FISNDBREZINT VBN AL XS ZIPEFIHINEREZ LB TERVEEZIIC, ZO2—T4 Y
T4 BEITEE X v —U% sys.stderr "NHALFE T, BIZIE. BISD __del__ (O XY v FTHAEL
7z ZIfEDLNET,

RESIELNRWANDRE Y T XA M2 URTH—O5 8 obj THEBHAMESHENE T, AlRER
BEE. obj D repr LTFHINEE X v - EhET,

COBBEMNUH S 2i2id, fistsity PSR TORITAUEZRD $8 A

5.2 FIN D

TR, HEDAL Y FOZI—A IO r—XORELHIL T, AEEDED, ZhsDBEBDWL D
PE. return X TCHIHATE 2 X5 I2HIZ NULL R4 Y2 E2RLE T,

void PyErr_SetString(PyObject *type, const char *message)
This is the most common way to set the error indicator. The first argument specifies the exception
type; it is normally one of the standard exceptions, e.g. PyExc_RuntimeError. You need not increment

its reference count. The second argument is an error message; it is decoded from 'utf-8'.
void PyErr_SetObject (PyObject *type, PyObject *value)

Z OBIIE PyErr_SetString O WBITWE $A, HIHD 7 fE (value)” & UL TIEED Python + 7Y = 7
FEIEETHIEDNTEET,
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PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. ZOBBII LI —A4 I r—X%EFEL NULL 23R L E 3, exception
% Python fI#4 2 5 R TH B NETTF, format LLIEDFIHITLI — X v —I%E27200Dd DT,
PyUnicode_FromFormat () D58 R UEWEZEE > TWE T, format & ASCIT =¥ a— K I /3CFF
T,

PyObject* PyErr_FormatV(PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. PyErr_Format () ¥ EUTTH, AIEZRSIBORODIC va_list 51E%
ZUED 55,

N—a v 3.5 Tl

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

int PyErr_BadArgument ()
ZUX PyErr_SetString(PyExc_TypeError, message) ZEMEL72d DT, T ZT message 1FHAA
AREPAIERG M THFOHENIZ WS T 2R LTVWE T, ERNETHEMT 2720050 T,

PyObject* PyErr_NoMemory ()
Return wvalue: Always NULL. Z #1l% PyErr_SetNone(PyExc_MemoryError) % HHE L 723 O T,
NULL 2B L E T, Lo T, XEVARARRZRoZEE, A7 =27 VEID Y THEIX return
PyErr_NoMemory(); £ EL Z LB TEET,

PyObject* PyErr_SetFromErrno (PyObject *type)

Return wvalue: Always NULL. C 54 77 VAN T 7 —%EL T C £ errno ZREL 2 L
IS, AN REZSE LD IERLREK T, B ERENEE errno HT. H_EHED
(strerror() 2HHB{OLNE) MIETE2LI—X vt =Y THI2EXATINVNA T VEHMRLET, 2
22 5. PyErr_SetObject(type, object) ZFFUFHIL £§, Unix Tid. errno 2% EINTR TH 2 &
X, TRODBEDIAENLS AT La— NV ERLTWVWE X, ZHIUE PyErr_CheckSignals () ZIFUH
L. ZANRLZT —A 0O —ReRELLLARRESNLET I L TEEET, BBIXHEIC NULL 2K
LET, LEDoT, AT LIA—NRIT—2BRLLLE YRATL3—1D7 v —FHIX return
PyErr_SetFromErrno(type); £ EL TN TEET,

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
Return value: Always NULL. PyErr_SetFromErrno () WL TWE A, filenameObject 75 NULL T\
BET, type DAVA T 7 RICEZFIBE LTETE VI I 2 F0VEMEINTWE T, 0SError 5
DEE T, filenameObject DA ¥ AKX >V A D filename JE\IEZEFRT 2 DIHbILE T,

PyObject* PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameObject,

PyObject *filenameObject2)
Return value: Always NULL. PyErr_SetFromErrnolWithFilenameObject () WM TETH, 774V

% 2 OWMBBBMP KRB L7 2IThIN X T 272012, 220HDO 7 7 A VHA TS =27 b 2RZITHD
iTO
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N— g v 3.4 TENM.

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

Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject () WM TWE T, 774 v
i CxHle LTHERONE T, filename 37 7 ANV AT LADIYA—F 4 7 (os.fsdecode())
T7a—FEhx7d,

PyObject* PyErr_SetFromWindowsErr (int derr)

Return value: Always NULL. Z 4% WindowsError # HEXH 272D I CHEFLEK TS, 0 ®
ierr ¥ ¥ I X755, GetlastError() 2R T =7 —a— KRR Db g 3, derr
H B W0IE GetLastError() WL oTHEAHMN BT T —a—FD Windows HOFHHZI D 579
12, Win32 Bi#{ FormatMessage() ZMF UL $9, Zhdr o, H—ERD jerr [ETH EHEH
(FormatMessage() 226/ HN5) WIEFTE2LTI—X vt —ITH2EXTNVF TV =7 b RHHL F
9, Z L T. PyErr_SetObject (PyExc_WindowsError, object) ZMUH L £3, Z OBEIBUIHEIZ NULL
ZIRL £,

B RE 22 ER3%: Windows o

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)

Return value: Always NULL. PyErr_SetFromiWindowsErr () WZLTWETH, #EHT 2HI0 DML IEE
TH5EAEMENTWET,

FIFTRE AR BRERE: Windows

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)

Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () Tl T\ % 323,
77 AN C XTI LTERONE T, filename 137 7 ANV AT LDIZYA—T 4 7 (os.
fsdecode()) TFa— FEINE T,

FIF AT BE 22 BREH: Windows o

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

ject *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () 2TV E 325, X

3 2P DRI ZHEE S 2 5[ BABMENTVE T,

FIH A REZBR5E: Windows o

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObjects(PyObject *type, int ierr, Py-

Object *filename, PyObject *file-

nameg2)
Return value: Always NULL. PyErr_SetEzcFromiindowsErriithEilenameObject () IZLTE D, 2

SDHD 7 7 ANKF TV 27 M EZIFTELD £,
M e]RE 2 3R 15: Windows o

N— a ¥ 3.4 TEM.
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PyObject* PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char *file-

name)
Return value: Always NULL. PyErr_SetFromiindowsErriithFilename () WZAITWE T, EHT 3

BN DT ZIEE T 25 BPBBMENTVET,
MR RE 2 BR%: Windows o

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ImportError ZfHIZIXH T 270 DBET T, msg 1FHSD R v 12—
IXFHe LTy PENET, name & path l3¥H5H NULL IZLTEL. ZhEN ImportError ®
name &Y path @ik LTy hXhFET,

N—ar 3.3 TEM.

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

PyObject *path)
Return value: Always NULL. PyErr_SetImportError() ¥ K ITWE T, Z DREEIEL T 5614

¢ LT, ImportError D% 77 7 RAZIEETEE T,
N—a > 3.6 THE.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col offset)
HWEDOFIHND 7 7 40, 1T, A7ty bOEREZ LY P LET, BIEDHIFD SyntaxError TRWIHE
i, BINERRT B9 7S 2T L0, HlAD SyntaxError TH2 L BZ 2 L5 CEEEBML 3,

N—a v 3.4 Tl

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col offset)
PyErr_SyntazLocationObject () LT WETH, filename &7 7 ANV AT LADITY A =T 4 ¥ 7T
73— RXN/z (os.fsdecode()) A FXFHITT,

N—a v 3.2 Tl

void PyErr_SyntaxLocation(const char *filename, int lineno)

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

void PyErr_BadInternalCall()
PyErr_SetString(PyExc_SystemError, message) ZEHMEL DD TT, T I T message [FHNHHRE
(Bl 21X, Python/C API BI%) DAIERGIEE & SIS I N2 WS 2 2R LTVET, FITHER
THMAT272DDbDTT,
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5.3

g

V= =
=

YT o zMw, C a—-FoR2LEE52ME L 3, Python @ warnings €Y 2 — L TRAMENTWVWSIFE
BROBEBE XM TET, Zhs0BEBITETFEERX v —I% sys.stderr NHALETD, 2—F0ELHE2 T
FANEETLIOIHEET S b TE, Z2oHAE. BB 2R L X5, BEEHEHEN S ORED DI
ZDBBDHINZ X T2 VWS 2 b ADFET, ISP EH IR WIGEIZREDEZ 0 T, sk Eh
7HEE -1 T, (BEX vy —IUnEBICHIEN L0, BIEZDBHNDFEEDADITONTITHMTE %
HA; THIENNGS DT, ) fistsrtichnga, O Lnid@® oS L zru 3 (B2, &
FELTWRBRRITH U Py_DECREF() ZiT\., 7 —fHZRLE7T),

*message, Py _ssize_t stack_level)

BEEX v -V BRITLUE T, category 5IBUIEE D73V (BUFESR) HE721% NULL T, message 51
#lx UTF-8 = a— FEINEXFHNTY, stacklevel lZRAX Y 7 7L —ADEERTEDBETY; B
BZEDARY 7 7L —LOHFDFEITLTWRITRHIITEINE T, stacklevel B3 1 72 PyErr_WarnEz ()
FIEOCHLTWREED, 2 722 20 LB Warning DRITICICKED 5,

int PyErr_WarnEx (PyObject *category, const char

BEH 7 3V IX PyExc_Warning O ¥ 7 7 53 A THRITINILXR D £¥ A, PyExc_Warning &
PyExc_Exception %727 7 A T3, 77 4 bDEEDH T 2V IE PyExc_RuntimeWarning T,
EHED Python & 73V id, ZEEEHTI) THEMGHIEINTWSE v — LA UTHAHRA
RETY,

BEYAY FR—AT5DDFRICOVTIE, wvarnings EYV 2 — LD RFaXr7—yaryravry R
FAY  FFaXyT—=2ard -WATTarE2ZRLTIESV, Eharitun—1o7do C API
3HH EHA

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

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

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

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

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

const char *module, PyObject *registry)
PyErr_WarnEzplicitObject () T WE T D, message ¥ module 73 UTF-8 =¥ a— K3 h/=XF

FITHBE ZAMBERD., filename &7 7 AV AT LADIYA—TF 4 ¥ (os.fsdecode()) TT I —
FEhET,

int PyErr_WarnFormat ( PyObject *category, Py ssize t stack level, const char *format, ...)
PyErr_WarnEz() W Bl X5 RBEETIN. EEX v -V 27+ -y T 250D
PyUnicode_FromFormat () ZMHH L £7, format 1& ASCII IZL Y a— F SN FHITT,

N—a v 3.2 Tl
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int PyErr_ResourceWarning (PyObject *source, Py _ssize_t stack_level, const char *format, ...)

PyErr_WarnFormat () IZ7zBET T2, category I& ResourceWarning 1272 D, source I warnings.
WarningMessage () ICEINF T,

N— ar 3.6 TEM.

54 I5—A 2 Tr—20BVEDHE

PyObject* PyErr_0Occurred()

Return value: Borrowed reference. T7—A4 VI 7 —XDPFEINTVWEIDPTAMLET, RHEINTWV
5356, Bisto B (PyErr_Set*x () PAD—2H 2 W& PyErr_Restore () ~NOHEHH L WIFH LIZ
M ZE—F8) ZIBLET, RESNTOVWRWEEIE NULL 2R L X T, HRELIZEDEANOSH LR -
TWEHADT, FHIZ Py DECREF() §3REEHH £HA

IO LN GIL 28155 2 085 03 H D £5

AR EDHEEFEOHNE IR LR WT L 72X W, 2D D2, NIRRT PyErr_EzceptionMatches ()
2o TLZE W, (MBRIAHEICKMT 2 TL x5, BRERS, NI FATRERIA VAR A0S
Lhiznl, H20WE. 7 7 2B 0GEE3IEFE 00D 727 5 ZAhd LAKRWR5TT, )

int PyErr_ExceptionMatches (PyObject *exc)

PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) L[RIU., BISMDERRICHRE SNz 21T/
U INERFEEHIZTRETT, fIAPRELTORVWESIE, XAEBV 77 RAERDPEEZSETL & 5,

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

BAL given 25 exc DPIANTL L HET2EEWXERZRLE T, exc DI TAFA T 27 b THBIHED.
given DY 77 FADA VARV ATHBEZIWCHZIELE T, exc DX TVDBHEIZ, XTINVIH5 (B
XCZDH TR INVICHTNCH ) TRXTOFNEDEES T 2rARLNE T,

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

I —A VI —&%T7 RLRAZET =ZDDZEHOP MO ELET, =7 —A VI r—XBREETNT
WRWEEIE, =0T RTOLERE NULL IKRELE T, TI7—A VI Tr—XBREZINTVWEIHEEESY
7a3N, DRIZEMYHEIN 22N ZNDA T =27 MADBREROZ TR DET, AT =27 b8
NULL THRWE ETXZX, FOfHE PL—2ANy 74 7Y 27 MEINULL 22d LILER A,

IR EE. COBBBHINERIETAREDOD B0 — R, 5 —A U IFr—&XE—FHICREL THE
LT BANEDDH S a— FTOAMFVET,

PyObject *type, *value, *traceback;

RDR=12Fi <)

5.4.

IS—M0IT7r—20BVWaht 35




The Python/C API, U —2X 3.9.21

(FIDR=I 5 DfEE)

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)

EODFA TV IPOTT—A VI T REBRELES, TT7—A VI —EPTTRIRESNT VS
Bl BINCZVT7INET, ATI =7 FHNULL BHE 57— O r—Ep27 ) 7 ENET, NULL
D type & IE NULL O value H % W& traceback Z#E L TIIWITER A, BISLDOH (type) 137 FATH S
NETT, EIHRHIADE (type) B 2 WVIHE (value) ZHEL TITWITERA, (IS DHRIZH2 &% T
SN ZRAVEEDFEKEE 22 TL x5, ) SOMUHLIIENENDA TV =27 FANDZRZIDRE %
T DRI CHLOFNZENENDA TV = 7 PANDSRER LR ITNIRLRVOTH Y, LY
HLOBRIZIZHIERINLDEBREF > TV EH A, (ZHZHEMEL TVWARWVWEEIE. ZoBBEH-> T
WiTEHA, BFRELTEBEEY, )

FRR: EE. OB —A P75 — 22 —RINIRELETTANEDH S a— FTOAHFVET,
FEDOL T —A VI 7 —RERFET 5720I121% PyErr_Fetch() Zffio T 72& W,

void PyErr_NormalizeException(PyObject **exc, PyObject **val, PyObject **tb)
HBIRMTIE. LURD PyErr_Fetch() PRI 7 EFRfbxhTwiw AR dHH £3, 2D,
xexc 37 I AA TV 227 MW xval BRAILZ 5 ADA Y AR Y ATREVE WS EIKTT, ZOBKIZ
ZDESBRBECED I FRAEA VAR LT 20 fEbh s, ZOMENST TIIERILEhTWSEY
FRMHETETA, BEERIEZAAT 3 - R EWET L2DICFHEINTVET,

AR ZOBEBIIHIMEICREERANIC _ traceback_ JEMEERE LEHA . L —2ANy 7 ZHEYUNCE
ETHZ2ENRD ZGE . ROBIMDa— KPR ETT:

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

void PyErr_GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
sys.exc_info() THELNZFIMERZIIG L ET, 2 BUSHER - AIAEZSRT 2 DT, Fiki
EHENTPIANNDZIRIIF > TVERA, HTLWVW3 DDA TV 27 bADSRERLETH, ZOHIC
& NULL 235 2 5d LIt A, ZOBEUIIFIIMEROREZZEL £¥ A,
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AR ZoREE. @FEEANEHRS a—- FTIRFEHAIAEEA, EICES &, ZhEHINDIRELZ—
RERNCIRE L. LR TREDRDH 52— R THHAT 2 2B TEE T, fISNOREZITICEST. LY
V7§ 3121& PyErr_SetExcInfo() o TL 72X W,

N—ar 3.3 TEM.

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
sys.exc_info() THLNZHMMERZHREL £T. T BHUIHERT: fINEZZRT 2D T,
7WCER I NTZHINANDZRITFEF> TVER A, ZOBBUISIBANDSHREEAE T, HINDIREEZ Y
U7 LWHER, 3 D2 TO5HIC NULL 2 L TLZE W, 3 DD5IEITOWT O RV HANK,
PyErr_Restore() #ZML TLZ &\,

AR o @EEASERS a - FTREMIAEEA, EHEICED . ZRRHISOIREE
Z—IRINCREFE L, TSRS BEN D 22— FTHHAT L2 IR TEET, HISOREZIUTFT 511X
PyErr_GetEzcInfo() 2> T ZE W,

N— 3 v 3.3 TEM.

55 U FNUNVEVVT

int PyErr_CheckSignals()
Z OBI%IE Python O ZF VLB D D T2 2D TEE T, 7 FANZED T B ANE LN P
ESF v, EIRBIIMNIETESTFANY RIZPEHLET, signal £ 2 — ¥ KR— 1
ENTVBEEF. ZHUE Python TE»NZS 7 F ANy RS ERUHBE T, TRTOEE T, SIGINT
DT 7 b+ DRIRIE KeyboardInterrupt fISt 2 FAEZE 2 28 TY, ISR ELLEE. =7 —A4
VIO —ZPREETN, BT -1 BRLET, 25 TR, BB 0 IRLET, =7 —A VI o —
ZHBLANCHE SN TV EHEE. ZODI7 VT EINDEDE I D5,

void PyErr_SetInterrupt()
SIGINT ¥ 7 FADEFELLMEEZ S I 2L — ML ET, RIT PyErr_CheckSignals () DSFEEINIz & &,
SIGINT D Python O 7' F ANy R I BFEFH IR E T,

SIGINT 2% Python IZMMLX N7z -7z (signal.SIG_DFL ¥ 721X signal.SIG_IGN IZFREINTWZ)
BE. ZoBEBUIMD LER A

int PySignal_SetWakeupFd (int fd)
ZD2—T 4 VT 4 BIIE. ST FNERTMoTc BIXS T FNESEZANL P LTEZIALT 7 A Vil
RFRIEELE T, A3/ r7may Xy 7 TRINIRD S8 A, ZOBIE. 1 DD 7 7 A4 L%
BLUET,
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fE -1 2T, COMBEBZEMCLETS; ChABPRETS, 0B Python @ signal.
set_wakeup_fd() X[EFETTH, YARTI—F v 7 dbiT0ERA, A IZEWNRT 7 A VRERFTH
LZRETT, ZOBEBIEIAAL ALYy FRLDAMRIHINZRETT,

N—Yar 3.5 TEH: Windows T. TOBEEIIY 7y FAY RALZHR—F T35k FE L,

5.6 fISNTI S

PyObject* PyErr_NewException(const char *name, PyObject *base, PyObject *dict)
Return value: New reference. TD1—7 4V 7 1 BABUIH L WHIS 2 7 Z2E L TRL X5, name 5l
BUEH L WIS O 44T, module.classname JERD C XFHITHRIFIUIR S0, base & dict 51EUEHE
# NULL T3, ZHUITRTOMNDIDDNL— T+, #lAIAAH Exception (C TIE PyExc_Exception
ELTT7 7R AARE) #A— b LTIRELRZ SAF 7Y =27 P RER L 55,

LW 920D __module__ JEMIE name 5IEDHEIEERDY (REBED Fy MET) IHEIN, 77 R4
BT (RED Ky bOK) ICHREINE T, base 5IBIIROY DR—R 7 F XA ET 2D 2 %
T, —DDITATH, VIADRTILTHMNER A, dict 518U 7 AT XV v ROFFERIEET
57-DITEZET,

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

ject *dict)
Return value: New reference. PyErr_NewEzception() YIEIER LTI, H LW o 2 icfifHIc

docstring #FETEE T, doc % NULL THEEWIGS, 20034t 7 5 2D docstring 1274 D 3,

N— a3 v 3.2 Tl

5.7 fINAT ok

PyObject* PyException_GetTraceback(PyObject *er)
Return value: New reference. Python T __traceback__ BWNL7 72 A TE233DEHEL. A
Bi5 % traceback DFTLWSHERL 3, BRT 2 traceback 23EWEAIE, NULL iR L 3,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
ZDHIAHZEI T % traceback 12 th 2ty FLET, 7V 7T %I Py_None ZHHL TL7Z& W,

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. Python T __context__ MNPSOS 77X TE2d5D R L., HISMCEET
237 FAN (er PEH I T L TORIOFIS A Y A XV R) OFLWSIREZIRLET, M
HT2ar7FAIHENGEF NULL ZIEL X5,

void PyException_SetContext (PyObject *ex, PyObject *ctx)
FIshcBES 2 a7 ¥ A M ctr 2y FLET, 27V 7T 2 NULL 2L T E W, ctz H3BI5F
AVRARYADE S RO 28F 2 v 7 I3TbNERA. ZhiE cle ~OBREEBET,
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PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. Python T __cause__ EWH» 577 ATE2dD R, HSHcET S
JRK (raise ... from ... Z&Xo Tty FENZHIHA XX B LLIE None) DHF LWSREIK
l./ ij—o

void PyException_SetCause (PyObject *ex, PyObject *cause)
BIAMCBIMR T 2 IRENC cause By FLET, 7V 75 5IIE NULL 2L TLZE W, cause D35
A VARV AD None DEELE LD THS Z e RMEIDITF = v ZIIfTONERA, ZHUE cause ~NDH
MERAET,

Z DBEAFUT & - THEBRINIC __suppress_context__ IZ True Aty P ¥h 5,

5.8 Unicode fIAA T o

T oB#E C E385 5 Unicode BN EE- 7= DBIELZD T 27=DICFHLET,

*encoding, const  char *object,

PyObject* PyUnicodeDecodeError_Create(const  char
Py ssize_t length, Py _ssize_t start, Py ssize t end,

const char *reason)

Return wvalue:  New reference. encoding, object, length, start, end, reason B % b - 72
UnicodeDecodeError 4 7Y =7 b ZEM L £ 9, encoding B XU reason & UTF-8 =Y a—F&
NI FHNTT,

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

const char *reason)

Return wvalue: New reference.  encoding, object, length, start, end, reason J& 1 % ¥ - 7=
UnicodeEncodeError * 7Y =27 b E{EM L £ 3, encoding B & reason & UTF-8§ => a2 — K&
N XFHNTT,

N— a v 3.3 TIEHESE: 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 B % - 72 UnicodeTranslateError

F 727 P EERLET, reason & UTF-8 = a— R XN XFHTI,
N— a v 3.3 TIEHERE: 3.11

Py_UNICODE is deprecated since Python 3.3. Please migrate to
PyObject_CallFunction(PyExc_UnicodeTranslateError, "Onns", ...).
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PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. 52 HNBINF 7T =7 + D encoding BIHEZIEL %3,

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. 5-Z b AT =27 b D object BIEZRLET,

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

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

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py _ssize_t *start)
EXNTBINA T =7 b5 start BYEZIUSF LT *start WL £ 3, start & NULL THoTERD
FEA. BIL7D 0 %2, KREMLES -1 ZIBRLETS,

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

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

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py ssize t start)
BENLPHNA TS 27 D start JBHEE start WERELE T, ML 0 2, KBLES -1 ZRL
£,

int PyUnicodeDecodeError_GetEnd(PyObject *exc, Py _ssize_t *end)

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

int PyUnicodeTranslateError_GetEnd(PyObject *exc, Py ssize t *end)
EaNHNA T2 b5 end BEEBIFL T *end WML 3, end & NULL TH-oTIRD F
Bho BIIL7S 0%, KL -1 ZIRLET,

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py _ssize_t end)
int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py ssize t end)
int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py _ssize t end)
BEINTBNA TS 27 + D end JBYZ end CERELE T, BIHILES 0 %2, KRLES -1 ZIRL T,

PyObject* PyUnicodeDecodeError_GetReason(PyObject *exc)
PyObject* PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetReason(PyObject *exc)
Return value: New reference. X NIFINA 7P =7 D reason BHEZIRL £3,

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

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

int PyUnicodeTranslateError_SetReason(PyObject *exc, const char *reason)
BEXNBNA TP 27 b D reason JEMEE reason ITRELET, MIIL1H 0 &2, KBLES -1 iR
LEd,
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5.9 BIRDEE

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

call protocol takes care of recursion handling.

int Py_EnterRecursiveCall(const char *where)

CLRLVOBFEHFHLZLES ELTWD E ZAICHIZNITET,

USE_STACKCHECK 23 ER SN TWBHE, OS DRAXR vy I B I —N—Tn—RNLErI0%
Py0S_CheckStack() 2> TFzv 7 LET, LA —N"N—70—-LTW37% 5, MemoryError %
ty FLEBTRWEZRELET,

RiZZOBEBLIHEIFO LRIGEL TWiWwWhEF v 7 LET, ERIGEL TW35E, RecursionError
Pty PLEOTRWMEEZRLET, 2 TRVWESRYeRRLE T,

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

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

void Py_LeaveRecursiveCall (void)
Py_EnterRecursiveCall () ## T X® ¥ 3, Py_EnterRecursiveCall() @ RIHL 7 FEUTH LITH L
1 FFHEZRTAERD 8 A

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

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

int Py_ReprEnter (PyObject *object)
THERALI 2 FRFN S 2 72012, tp_repr DFEIEDLBETHIH L ET,

ZOATY 7 FHBOCIEI NS D o756, ZOBBIIIEORBEEZRL 3, TDHE. tp_repr
DFEEZ, ERERIXFINA T 27 bRIBRTARETT, FIZIE dict A7 =7 ME {...} ZiRLE
Tl list A7V =27 ME [...] ZIRLE T,

FHlREEo ERIGEL 72581, ZOBBIXEOBEERLEST, ZDEE. tp_repr OEZEZ—HKINC
¥ NULL ZiR§RETT,

Zh LA oGEEIE. BRI aZR L., tp_repr OFEEITEF EB YN ZHEIF TrEVER A,

void Py_ReprLeave (PyObject *object)
Py _ReprEnter() T ¥ %3, 0 IR L7 Py_ReprEnter() OFEH LI L 1 BIMEZRTAUIRD
EFE A
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5.10 ZEFS

All standard Python exceptions are available as global variables whose names are PyExc_ followed by the

Python exception name. These have the type PyObject*; they are all class objects. For completeness, here

are all the variables:

C# Python % AR
PyExc_BaseException BaseException 1
PyExc_Exception Exception *1
PyExc_ArithmeticError ArithmeticError *1
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError

PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError

PyExc_ConnectionAbortedError

ConnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedError

ConnectionRefusedError

PyExc_ConnectionResetError

ConnectionResetError

PyExc_EOFError

EOQOFError

PyExc_FileExistsError FileExistsError
PyExc_FileNotFoundError FileNotFoundError
PyExc_FloatingPointError FloatingPointError
PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError
PyExc_IsADirectoryError IsADirectoryError
PyExc_KeyError KeyError
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError *1
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError ModuleNotFoundError
PyExc_NameError NameError
PyExc_NotADirectoryError NotADirectoryError

PyExc_NotImplementedError

NotImplementedError

RDOR—JIHE<
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R 1-AIOR—IHS5DHE

C# Python % AR
PyExc_0SError OSError *1
PyExc_0OverflowError OverflowError
PyExc_PermissionError PermissionError

PyExc_ProcessLookupError

ProcessLookupError

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

PyExc_UnicodeDecodeError

UnicodeDecodeError

PyExc_UnicodeEncodeError

UnicodeEncodeError

PyExc_UnicodeError

UnicodeError

PyExc_UnicodeTranslateError

UnicodeTranslateError

PyExc_ValueError

ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

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

. PyExc_ConnectionError

N PyExc_ConnectionResetError

N PyExc_InterruptedError

PyExc_ConnectionAbortedError

N PyExc_FileExistsError N

PyExc_IsADirectoryError

. PyExc_ConnectionRefusedError

PyExc_FileNotFoundError

. PyExc_NotADirectoryError .

PyExc_PermissionError . PyExc_ProcessLookupError . PyExc_TimeoutError (I PEP 3151 Z &

DA XNE LT,

N— a ¥ 3.5 TiEN: PyExc_StopAsynclteration ¥ XU PyExc_RecursionError ,

N— a ¥ 3.6 THBMI: PyExc_ModuleNotFoundError.

INBIEHESMEDH B PyExc_0SError DX A4 U7 A TF

_ *l CAIBIOIEEGIN DD DR—R 2 5 T

5.10. FEHS
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C# AR

PyExc_EnvironmentError

PyExc_IOError

*2

PyExc_WindowsError

N—=Yay 33 TEH: ZhbHDTA V)7 RARHINOEL 7T 5 -Dicfibhxs,

HER:

5.11 FE£ESHTIY

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

here are all the variables:

C# Python % AR
PyExc_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 TiEJN: PyExc_ResourceWarning.

TR

*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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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. path D7 7 A VI AT LRBEZRLET, 7T =27 bW str 2 bytes
DEGER. ZOBRAT O RHBA 7 VAL PENET, TP =27 b os.PathLike f Y X —7 = — X
BHRIELTWAEE, __fspath__ (O 2 Eh, ZOHEED str B bytes THIUZZ DHEINRINE
T THRITIUI, TypeError A Eh, NULL 2NRENE T,

N—a v 3.6 Tl

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 BEDEZAEICIL, filename KA > X P NULL 2, FARID '<stdin>' F/zid 17277
DWITNPICHFELWGEICOEZIRLET,

void Py0S_BeforeFork()
TR AT =27 F BHNT. WL O DONERIREZ HE(F S 2 72D ORI TS, fork() RHMED 1t X
2T 2 2 OO0 EMECHTRIC Z OBKEFE O X RITIUERD ¥ A, fork() HEFRX
NTVWBSRATFLTOAFHTEE Y,

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

The same is true for Py0S_BeforeFork().

N—Ya ¥ 3.7 TENM.
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void Py0S_AfterFork_Parent ()
Tav AN T 4 — 7 LIBRICHEIREEZ EH T 270D TS, fork() . BEDO TR X2 HHT 2
ZOMORELIDBERZ U L2 RIC, TaXOERPBI LIS 2 2rrbb 3, BXatxns
COBIBEM U X723 UIRD A, fork() DERSINTVWE I AT ATOAFHTE LT,

ZE&: 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 ()
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 CEN.
BE:

os.register_at_fork() % F| H ¥ % ¥ Py0S BeforeFork(). PyOS_AfterFork_Parent()
Py0S_AfterFork_Child () I & o TR E NS A AKX 4D Python B ZHHRTE L3,

void Py0S_AfterFork()
Tut AW fork L7-BOWEIKEEZ FH3 2720 DBETT; fork % Python £ > X 7V X Z i) %
A, Wilzia 7 n e ANT Z OB SRR D /A Bz nt 2Tk FE TR 2 —
FF 23556, ZOBBMZHOHTHERZDD XA

N—a v 3.7 TIEHERE: Z DBIBUI PyoS_AfterFork Child() Ik > TEEHMIONE LT,

int Py0S_CheckStack()
AVRTYRPAR Y P2 EFARL L BIREZRLET, 2O0F = v ZEBIIIEEE DD £F
%3, USE_STACKCHECK DSER XN TV A5G (BKTIX Microsoft Visual C++ 2> %4 STEL R L7
Windows i) 12 U2 FIFiT& £+ A . USE_STACKCHECK [ZFHEINICERINE T; HATDI— R TIDE
BEELBEL IR FHA,

PyOS__sighandler_t Py0S_getsig(int )
STFN T RBIEDS T FANY R I RIELET, ZOBEUT sigaction() F7213 signal()
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DVFTHHPIIHT BN T v X—T7F, sigaction() % signal() ZEHEMIHL TRERD FEA!
Py0S_sighandler_t (& void (*) (int) @ typedef ik 23T,

PyOS_sighandler_t Py0S_setsig(int i, PyOS_sighandler_t h)

SITFN TN TRIBEDS T FIANY RS W ITHRELETS; MDY 7F ANy FS2ERLET,
Z DOBEIE sigaction() 7213 signal() OWVITAPITH T EHE T v =T, sigaction() %
signal () ZEZMUHL TIEAR D £HA! Py0S_sighandler_t i void () (int) @ typedef i & 23l
#HTY,

wchar t* Py_DecodeLocale(const char* arg, size_t *size)

surrogateescape TS — NV R J BffioT, B — LTy a—F 4 Y Z7DNAL b XFEHE2Fa—FLET:
Fa— RKTERWVWAA ME U+DC80 25 U4+DCFF ETOHHOXFE L TTFa—REINET, N4 b
IRy rsyr— b XFeLTTa— REINBHEIE. Z0FFET3— RT2DTiE# < surrogateescape T
TNV RITZffio TN, M ZZ R —TLET,

Ira—74 Y7 (BREOEVIE,S)
e UTF-8 on macOS, Android, and VxWorks;
o UTF-8 on Windows if Py_LegacyWindowsFSEncodingFlag is zero;
o UTF-8 Python UTF-8 £— R MRGE

e ASCII if the LC_CTYPE locale is "C", nl1_langinfo(CODESET) returns the ASCII encoding (or an

alias), and mbstowcs () and westombs () functions uses the IS0-8859-1 encoding.
e HEOUFr— Ty a—T 47

ML XEBVERENLZ VA Py 77 R—LFHINDRA VR ZRLET, TDXEY ZINT 5DIT
PyMem_RawFree() Z{fio T 72& W, 5l size 25 NULL THRWEEIX, null XFLHOYV A FExv T2
X — D% *size "NHFZAALE T,

FaA—FH L BXEVHETZS -2 E 3 L NULL 23R LE T, size 25 NULL THRWEEIZ, XEV T
7—DY XX (size_t)-1 %, 7aA—FTODIZTI7—DL =X (size_t)-2 % *size WKHKELET,

C o477V —RATHLEVRD, 7a—FTOZI7—-FRIDZFEA,

Xy 77 R —XFHN BN, PXFHNRTI2IE Py_EncodeLocale () B¥UE# > TL 72X W,
BE:

PyUnicode_DecodeFSDefaultAndSize() B &' PyUnicode_DecodeLocaledndSize () B,
N— a ¥ 3.5 TEM.

N—Tar 3.7 TEE: ZoBI. UTF-8 E— FTR UTF-8 =ra—F4 Y7 2AHAT 2512k
L7

6.1.

ARL—=FT A VIO RTFLEEDI—T1 VT« 47



The Python/C API, U —2X 3.9.21

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

Py_LegacyWindowsFSEncodingFlag is zero;

char*® Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
surrogateescape T7 — NV FJ ZffioT, VA4 ¥ v 77X —XFHenr—Nzra—74 7T
Ya—FL%73: U+DC80 225 U+DCFF £ TO#HMHD Y 15— +3Fid 0x80 225 0xFF £TD/NA b
WEHINE T,

rra—74 v (BREOSVIERPS)
e UTF-8 on macOS, Android, and VxWorks;
e UTF-8 on Windows if Py_LegacyWindowsFSEncodingFlag is zero;
o UTF-8 Python UTF-8 £— FAHEMRIGE

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

alias), and mbstowcs () and westombs () functions uses the IS0-8859-1 encoding.
e HWfousr—nxra—574%
Z OBBUE. Python UTF-8 £E— FTIWX UTF8 = > a—7 4 Y72V ET,

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

on encoding error or memory allocation error.

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

character on encoding error.

NA I XFAN T A FF v 57 X—FINIRTITIE Py_DecodeLocale () BAE o T 72& W,
BE:

PyUnicode_EncodeFSDefault () 3 XU PyUnicode_EncodeLocale () BAHL

N—a ¥ 3.5 TEM.

N—Yar 3.7 TEE: ZOBI. UTF-8 E— FTR UTF-8 zra—F4 Y 72T 2 L5112k
¥ L7

N—Y a ¥y 38 TZEH: 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. sys £ 2 —LD name 7Y =7 F &R T h. 1FE LRTIUIHFIS
ZREEETIC NULL 2R L £3,

int PySys_Set0Object (const char *name, PyObject *v)
v 2% NULL THEWIGE, sys Y 2—LD name 2 v ZRELE T, v 2 NULL 25, sys TS 2 —h 5
name ZHIFRLEF, BUIL7H 0 %2, =7 —KF -1 ZIRLE T,

void PySys_ResetWarnOptions ()

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

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

affect the warnings filter list.

void PySys_AddWarnOptionUnicode (PyObject *unicode)
sys.warnoptions I unicode ZBMUL 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)
sys.path % path ICEENDZAD, VAMEF TV 227 MIRELET, path 77 v + 7 — L DHRER
2RZFY 32 & (Unix Tl :, Windows Tl ;) TREYUISN/ZRRD Y R M TRIFIUIRD £H A

void PySys_WriteStdout (const char *format, ...)
format THE SN XFH % sys.stdout ITHN L E T, UIDEEDIRZ o a2 aH. BlstHI—
TIRAEL FEA (BRI,

format 1%, 7+ —~<v MEOHILFHND F — XL DKEX%E 1000 N4 LI Z 2 XE T, -- 1000
NA MO IISCFINITI D EE S b E T, FHT, BIRDRN "%s” 74 —< v PRI NETIEIDHD F
Fho "%N.<N>s” DESIZLT N IZ 10 EBDEEZFEL. <N> + ZOMO 7 + —< v MEORKY A
1000 ZHEZBRVESICEETINETT, AL "% R eI 2BESHD FF, IFHIC
REWEEIN LT, BEHORTFZHI T 2A8EMNDH D 5,

FIREDFEAE L 72D, sys.stdout BREINTOVARDLLGE, 74 =<y MROX v —JIFARYD (C
LALD) stdout IZHITENET,
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void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout () MU TTH, sys.stderr & L & stderr \ICHAILE T,

void PySys_FormatStdout (const char *format, ...)
PySys_ WriteStdout() (27 BI%T 323, PyUnicode_FromFormatV() ZfHoTA vt =% 7+ —<v
FL. X bt—YZ2EREORIYINEHEDLDIEILER A

N— g v 3.2 TEM.

void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout () LU T, sys.stderr d L X stderr ICHAILET,

N—a v 3.2 @M.

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

PySys_GetXOptions (). This function may be called prior to Py_Initialize().
N—Pa ¥ 3.2 TEM.

PyObject *PySys_GetXOptions ()
Return value: Borrowed reference. sys._xoptions &bk, -X 7Y a v OBEOHELRLET, =
7 —EE % &, NULL 23R &, fiskhity S s,

N—a v 3.2 TEM.

*event, const char *format, ...)

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

set on failure.

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

cause reference leaks.)

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

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

N—Y a v 382 TEH: Require Py_ssize_t for # format characters. Previously, an unavoidable

deprecation warning was raised.

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

Append the callable hook to the list of active auditing hooks. Return zero on success and non-zero
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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 > 2E7 v ZEABIZEINE T, 7y 7R V24 200U I 0d LA
WDT, ZDRA ¥ RIZEE Python DREESBINETIED D VA

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.
SIBUEL T B A XV b sys.addaudithook ZEH L £3,

N— ar 3.8 TE.

6.3 7Ot XFIE

void Py_FatalError (const char *message)
B 7 — X v+ —2 (fatal error message) ZHH L T7 X2 @Hl#& T (kill) L% 3, RIAARLIE
ThbNERA, ZOBEIE. Python 4 ¥ & 7Y XMWl 2 OWEMRTH 2 & 5 RIRSBRH X 7z
LE BRI, ATY 7 MEHDPHREL TV EDNS L ZIZDA U ENS K5I LTz
DEHA, Unix T 15 C 74 77 VB abort () ZM-UHI LT core ZEML L5 LA E T,

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

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

void Py_Exit (int status)
FIED Tat X2 T LK 5. Py_FinalizeEz () ZRMUOH LB IFEC 74 77 VBEED exit (status)
ZIOH L E T, Py FinalizeEx() WL T —IZRo/GE. T AT —XAF 120 ITRESNE T,

N—Tar 36 TEH: RTUHOL S —I3EHZ LB L,

int Py_AtExit (void (*func)())
Py_FinalizeEz () 70 HM-OH X2 AR 21T 5 BARL (cleanup function) Z 8@k L %3, RIARE
B35 LTI, 2R EEA. IRKT 32 ORIGRUHBEIK 2 B CE £ 9, BERITNINT
Y. Py AtEzit ()13 0 ZRLET; KT 2L -1 ZIRLEF, RBRICER L BERUBBIRD &%

6.3. FOt & 51
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WHEOHINE T, SEBEEEA—EL2PEOH I E R A, Python ORNER L& T LI 4AR LIRS
B E DL T LTWA DT, fune 2513V % Python APT SIEGH LTIE7% D £+ A,

6.4 EZa—-ILDOAVER—-F

PyObject* PyImport_ImportModule (const char *name)

Return value: New reference. Z DEAEUI TN TIRNSZ PyImport_ ImportModuleExz() % Bl L7zA >~
R —7 x—RAT, globals B X locals 51#% NULL D F FIZL. level Z 012 L72dHDTT, name 518
WRy FBEENDIHE (B2 v r =YDV TEY 2a—LEIEELTVIIEA). fromlist 518230 A
MUl EmER, RYENRES 2280y TLNLRy =Y TR ESAHIDEEY 2 — b
(named module) 12722 X 51T LE T, IR S Z DD HIKIE, name DERIEY TEY 2 -1 T
BAY TR —URIBELTVREE, v r—Y0 __all__ ZRIHEEZINTWEY TEY 2 —LhH
B—RXNTLES EVWIHEEADRDDET, ) A VR—-FENLET 2 —NAADFLBRBREZERELET,
KWL 7HmEawidpistzty M L. NULL 23R L £ 3, A Y AR— MIRBLZEY 2 -3 sys.modules
IR FHE Ao

Z OB E K 4 R RFHLE T,

PyObject* PyImport_ImportModuleNoBlock (const char *name)

Return value: New reference. T DBE¥IX, PyImport_ImportModule() DBEILFEDTA VT A TT,

N—Yar 33 TEHE: ZOBII. ERIIADRAL Yy FIZkoTA Y R—1t vy Z2fTbhTwiGEiE
HIFBICTREL Tk L7z, L2 L Python 3.3 Tid. KD OHMN TR Y JAF—ANET 2 -1 T LD
By 7T LD T, ZOBKDORHIZZIR 2 FHNEBITPLETIIHD FE A,

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

ject *fromlist)
Return value: New reference. €Y 2 —NV% A4 Y R—=FLET, TV 2—1DA VK= MZOWTIHHA

iAAD Python B __import__() ZFitre K< bbb ET,

REDOEIX, A VAR—FENET 2= by TRy T —IANDOH LWSHED, KL 28551365
ZRELTNULL 2R LUEF, __import__() YR XS v =YY TEY a2 —ADERSI N
L EF, ZETRY fromlist ZIEZINTRLINE. by LDy r—IRIRLET,

A VR= IR L 725EE. PyImport_ImportModule() ERMRICATRRES 2 —NDLA T =7 b
ZHIFRL %3

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

cals, PyObject *fromlist, int level)
Return value: New reference. €Y 2 =% A Y R—bLET, EIV2—1DA VKR—MZOWTIIHHA

AAHD Python BIEK __import__ () ZHO e K< A2V ET, W50 d, fHHED __import__() 1FZ
DR ZEHIF S L T35 56 T3,

RO, A VR—FENEET 2=y LNy =T ADEF L WEIH, LB L7553 04
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FELTNULL Z23BRLE T, __import__() ZEL X21C, Ry =IOV TEY 2 —APERI I
L EE, ZETRY fromlist ZEZINTRFLINE, by LDy r—IRIRLET,

N— g v 3.3 TIE.

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

Object *fromlist, int level)
Return value: New reference. PyImport_ImportModuleLevelObject() ¥ lTWE 32, name 3

Unicode # 7Y =27 b Tld% < UTF-8 Ty a— RENELFITH B HTELED FT,
N—V gy 3.3 TEH: level ICIEXDIFPADEIIFHTEEEA,

PyObject* PyImport_Import (PyObject *name)
Return value: New reference. FFED 7 4 ¥ R—+ 7 v ZEE" ZFFUCHT/2DDEKED S VX —T = —
A TF (level 120 ZBHRT B &, I 4 VR—F2EKRLET), ZOBEKIIHRED 70— VEREEEN
@ __builtins__ 25 __import__() BIKZEMIHLET, ThbOD, BEORKEICAL VX F—LEIT
WBA YR= 7y I fHioTA VR FEITVET,

Z OB E K 4 R— N RFHLE T,

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. €Y 2 —L%ZHu—F (reload) LE¥, ROHEEHI—-FLALEY 2 -1
D hy TRy =IO RBINTH D £, RRLGE @21y b L, NULL 2R L %
T (ZDHATH, BV 2—NMIEREINTWEIHEDRDHD £7),

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. €3 2 —VAIWIET R EY 2= F 7P 27 bERLULET, name
51803 package.module DFERTHDPFEVEL A, FTEY 2 —NFHHIKLYTIEI 212D 50E
MR, BIFNEFHZRES 22—V EER L TEY 2 — L FHEICHALET, KR LGS &N E
v b LT NULL 2B L ¥,

AR ZOBBUIEY 2 -1 DA VR—- bR —-FETVERA; EYV a2 — AR EEe— FINTVRIT
R, EDES 2—NFTT 22 PRI§DZLITKD % T, PyImport_ImportModule () % DHlEH %
FoTEY2—N%AYKR=PFLTLEZ WV, Fy MR THE LR name BEELRVGE, Ry r—
UHERER ST RA,

N—Y ar 3.3 TEM.

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. PyImport_AddModuleObject () AL TWE T A, name 5 UTF-8
Ty a— RFEIN7ELFHTIER% L Unicode 7 7Y =2 M EFHTZHTREZD 75,

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference. €Y 2 —)L% (package.module JETHHWERA) B XU Python @
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NA P =R 7 7 A VA HRBER compile() THROLNALI—-FA TV 27 PETIKEY 2 -k 0 —
FLET, EVa2—AAT =7 bAOHLASZRERLET, KBLEHE Q@M ZE Y b L, NULL
ZIRLET, 722 X PyImport_EzecCodeModule () DIFRIZA - 7FfZ name 2% sys.modules IZA -
TVW2LThH, AV R=PIZEMLEZEY 2 -l sys.modules IZHR D £H A, LD RTERIZE
Y a—)L% sys.modules ICHTDIIBEMHRTHD, ZOXIREY 2—N%EAVKR=FFTEa—-FIZLoT
. BV 2 VDREDDOH SRV (Y 2 — UHEEDEND AN TENIIRED S LR W) 226 TT,

EYa2—)VD __spec__ ¥ __loader__ D EF iéﬂfh‘iiﬁﬂbi Y DR E XN F T, spec
D B—X—=F EY2—10D __loader__ » (b LRESINTVII) ZHIHRES N, 5 TRHRIFNUI
SourceFileLoader DA ¥ AR ¥ AIZFK ﬁé‘ ﬂi‘?‘o

EVa—D __file_ EBMIZI—FA 7P D co_filename "REINF T, d LEYIRIGEIZ
__cached__ "bHEINZET,

COREIE. TTRAYER-—PINTVEEY 2 —LOBEREHEE— FEITVET, BRICEY 2 -1
DHET— R%1T5 57T PyImport_ReloadModule() B L TL ZE W,

name %3 package.module JERD F v MK TH o HE. FEEMSI N TVIRV Sy F— ISR Z
DERINBOEFICRD T,

PyImport_EzecCodeModuleExz() ¥ PyImport_EzecCodeModuleWithPathnames() ZRL T 2 &
W,

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)

Return value: New reference. PyImport_EzecCodeModule() EALTTWETH, pathname » NULL TR
WIBHIZEY 2a— AT P27 bD __file__ JEMIZ pathname DRESI NS R D £,

PyImport_EzecCodeModulelWithPathnames () B L T ZE W,

PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,

PyObject* PyImport_ExecCodeModuleWithPathnames(const char *name, PyObject

PyObject *cpathname)
Return value: New reference. PyImport_EzecCodeModuleEz() ¥l TWE T2, cpathname 75 NULL

TRWHBIZEY 2—N1A 7Y x227 +D __cached__ BMIC cpathname DREIN D HBELDET, Z
o0 3 ODEBDS L, ZOMBOBHILEE LVTT,

N— a v 3.3 TEM.

*co, const

char *pathname, const char *cpathname)
Return value: New reference. PyImport_EzecCodeModuleObject () A TWE T D, name & path-

name. cpathname 7 UTF-8 TL Y a2 — RENLXXFH|ITH 20058 D £, b L pathname 23 NULL
DG, cpathname 75, pathname €D X 5 BB EZNEPEZHIZHAD R EINE T,

N—3a v 3.2 TEM.

N=Y a3y 33 TEHE: XL ba—FDRANEZ NG EICDA imp.source_from_cache() 23V —
ANRZADFTHEIHERINE T,
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long PyImport_GetMagicNumber ()
Python N4 ba—FZ7 7> AL (Jll# .pyc 774N) DT v 7 F I N=2RLET, ¥T v 7 FrN—
BAAL FIA—RT7 74 NVDRIID 484 M2, VMALIZYTF 4 7N, bF—X—THNBZRNETT, =
T —D%EE -1 ZIRLET,

N—Tar 3.3 TEH: RRLAGEER -1 OEERLE T,

const char * PyImport_GetMagicTag()
<P v 7 RINFH)E Python N4 ba— K77 A %D PEP 3147 74—~ v FTIRL EF, sys.
implementation.cache_tag DENEHTE. 220 ZOMBORDLDIHEHINETH S Z e 2FIcmL
FL &5,

N—a v 3.2 TEM.

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. €Y 2 —VEHOD D OFFE (\WbHW 5 sys.modules) ZiIEL 7,
COHERAVETVRILIZ—DORI DL ERBOTHERE LTI LI W,

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. 52 bN7=LRIDEICA Y R— MEADEY 2 —NLERLET, TV a—
ADA Y HR= P ENTWIRP o758 NULL ZIRLE 32, =7 -3ty PLERA, EV 21— 1OM
RICKBL7HEIR, NULL 2R L, =5 —%+tvy PLET,

N—Ya ¥ 3.7 TEM.

PyObject* PyImport_GetImporter (PyObject *path)

Return value: New reference. sys.path b L { 1% pkg.__path__ OEHETH 3 path ZA[FF 270D
F7027  EERLET, BEICE > TiE sys.path_importer_cache HFENSLEE T2 2 dH D F
T BLELA TV 27 bR F v v ¥ a SN TOVRD2 - LGEE. path BRER/R 27 v 7 HBAMND» 2 F
T sys.path_hooks #FEAHLE T, £D7 v 7% path BEZWZARVEEIX None ZIRLET; UK
D. path based finder 32 D path BRZRfI 2720047 =7 v BELNRP o/ Z 8 ZETHIL
TEWRR ET, RENICELNIA TP 22 % sys.path_importer_cache "F¥ vy v > al, A 7Y
7 I NOFT B ZREELE T,

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name W EZHID 7V —X (freeze) SN/ET 2 — L%k a—FLET,
BNT 2L 1 %2, EYa—ADREOPLRPoGEITE 0 &2, I EAKRBL5E 130N 2 Y
FLT-1%ZBLET, B— RN LIZEY 2= 7 78R T 5121& PyImport_ ImportModuZe() %
fioTLZE W, (Note ZOBBIINE X HDRMZIBARTT — ZOBBIZEY 2 — A3 TiTA
—FENTW/HYBR—RLTLEVET, )

N— ar 3.3 TEM.
N—=Yar 34 TEHE: __file_  BHIEDIIEI 2Tty PENFEHA,

int PyImport_ImportFrozenModule (const char *name)
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PyImport_ImportFrozenModuleObject () ¥ TWE T2, name & UTF-8 T Y a— K EN/3CFF
Db DT, Unicode A 7Y =7 b MEHT2RBERD T,

struct _frozen

freeze 1— T A VT ADPERTE2 L5877V —RAMLEI 2 — LT RZ Y T RXROMERMERTT,
(Python ¥V — AECAAYID Tools/freeze/ #BML T ZE\V) ZDMEERDERIL Include/import.h
KHH, LFD LSRR >THET:

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

};

const struct _ frozen* PyImport_FrozenModules

ZDRA Y RIE struct _frozen DL A — Fh56R D, HIHDELZD X VA NULL ERIZR > T3
IO R EET IOtk EnE T, 7V —XENEET2a—LEA VR-ITHREE, ZOT—T%E
MBELET, = F =74 #HOa—-F25ZDORS Y RIMEHTZEC T, #ifncERINZ7 Y — X1k
EV2-NVOEEGERMTZI5ICTEET,

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

BEOMAAAEY 2= LT —TNVICH—DEY 2 — L E2EBMLET, ZOBEBEAEEEZEME L
PyImport_EztendInittab() D7 v X—BT, 7—7ADPBRTERVE ZIE -1 ZRLET, ¥k
REY 2—UE name TA Y KR—FTE, RN A Y KR— P EIRAZIBIIEOCH I 2% LT nitfunc
PHWET, Py_Initialize() & D DANCHIH I RFIUIR D FHA,

struct _inittab

HAAAEY 2=V Y X FHNO—D2DLY M) 2 L TWAHEART T, VR PADEMERIZIE, 1~
XY ZNHHABIAEN TNV B EY 2 — VORI PO S E SN TWE T, Python ZHiAL &
SIur T rE. ZOREIRDES Y PyImport_ExtendInittab () ZHAEOE T, BIDHAAA
TV a—ERRHTEE T, MIEMAKIE Include/import . h TUTRD X S IKERINTVET:

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

};

int PyImport_ExtendInittab(struct inittab *newtab)

MHARAAES 2 — DT — TN —BHOEI 2 —LEBMLET, B newtab & name 7 4 —IL K23
NULL {2722 TW3 £ ¥ FFIb (sentinel) T2 b U THIGZ N TWIRITNUIZR D B A, £V FHXVEERS
ZABNBPoGEIEAEVERIIERIDPD LNERTA, BINT5L 0%, AT -7V 2ik3T 20D
WADBRAEY ZHRTERD - BEIE -1 ZIRLE T, BEPERBLGE. Y 2 —WE—YINEL
T MTBMENER A, Py Initialize() & D DANCERH I RIFEIRD FH A,

Python 2SEREIWHIL X N 2355, Pylmport AppendInittab () F721& PyImport EztendInittab()
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. ZNZROMHLORNCF O SN BEH D $5,

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

TN —F VBEE, marshal Y 2 — Ve REILEREH - BAHLA 7027 bk Ca—Froffizs k51
LES, BINLEA T — &2 2Z 2B IBBUCIZ T, T—XE2RARTHERDI D 23, BIllbanr5—x%
AT ET7 7 A NEIANAL F U E— FTHLAOTOWRIFNUIZD T8 A,

BUEIZ R ITFEIT K B X5 IR E £ 7,

ZDEY2—=NTIE, 320DN=YayD7—ZFREeHR—FLTVWET, X=Ta ¥ 03RO H DT, N—
Yary 1E interm (LSNXFEINZET7 7 A NVHNTHEL, #Hiv—> vy LLoRCbEAINL LS5ICLE T,
N=Ta v 2 BFE/NUGEBICHLTANLF Y 7 —<y b EFHLET, Py_MARSHAL_VERSION (ZIHTED
N=Pay (N—Yar2) BRLET,

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long BIDEEHUE value % file NEFLL F5, ZOBEIE value D FHT 32 By M EFHEXALZITTT,
24T 4 7D long Y 4 XITIBEH L EH Ao version 137 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 7Y =2 b value % file NBHHL L £ 3, version &7 7 A V74 —<v bERLET,

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

PyObject* PyMarshal_WriteObjectToString(PyObject *value, int version)
Return value: New reference. value D¥EFUCERIID A 0 Fe N4 MlA TS =7 M RIBE L E T, version 13
T77ANT =<y PERLET,

TRz S v, BIL S NIfEZFARE LT,

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

read in using this function, regardless of the native size of long.
T —DWE. WY EIS (EOFError) Z&EL -1 ZRLE T,

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

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

T —DWE. WY EIS (EOFError) 2 EL -1 ZRELE T,
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PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. Return a Python object from the data stream in a FILE* opened for

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

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. Return a Python object from the data stream in a FILE* opened for
reading. Unlike PyMarshal_ReadObjectFromFile (), this function assumes that no further objects will
be read from the file, allowing it to aggressively load file data into memory so that the de-serialization
can operate from data in memory rather than reading a byte at a time from the file. Only use these

variant if you are certain that you won’t be reading anything else from the file.
T —DHAE, #Y2F5 (EOFError, ValueError, exc: TypeError) %% E L NULL %R L £73,

PyObject* PyMarshal_ReadObjectFromString(const char *data, Py ssize t len)
Return value: New reference. data 233673 len XA b DAL RN 77 NDTF—RZX MY =405
Python A 7Y =27 F2IRL £7,

7 —DHE, #Y)2FA (EOFError, ValueError, exc: TypeError) % &% E L NULL %R L £73,

6.6 5|HDEIREIEDIBRE

IS OBBUIMBEOINREY 2 — VHOBEES X Y v FEERT 2B TT, &7 LWIHFRSHANX
extending-index IZH D £,

ROIWCHET 2 3 oMM Pydrg ParseTuple(), PyArg_ParseTupleAndKeywords(), B X O
Pydrg_Parse() ZW3ihd BRXFEY (format string) ZHENE T, FRXCFINE, BEEIZ IS ET
DB T 2 THIMERZ 2DICHVWLNE T, WTAOREICE T 2 FH A FHD, RLERZE>TVE T,

6.6.1 5|¥ =93

EXFHNE, ¥ufFEizidznll bo 7 FHXEAL (format unit)” 25K D LHEF T, 1 DOFXEIE 1 2D
Python A 7Y =27 2R L £ 9 @HIZE D7, EXEMD 572572 TH - 72 D% h £75,
st e LT, fFEITHODA TOWARWERBN SCFIBHE—DO T F L AGBUTHIGT 2HBER WL 20H D £3, MU
TOFHHATE, FIHFOOWEERIZE RN TS () FHINTH - 2873 HFXBAHIES 5 Python @4 7
Yz MITT; (A #ENIMEE 7 FLREL T RIS C oZBITT,

58 E6EI-F1UT1



The Python/C API, U —2X 3.9.21

NXFEH Ny T 7

URD7 4 ==y MEA TPz MTEB LAV F ¥ 27 LTT7 7R TE20DDDDTT, RENSD
unicode % bytes D7zDIEDRA ML —YEHAET 2RI D A,

—BRIZ, 7A=Y MR T IZRKA VR EEY FTERE. FDONY 7 73T % Python A 7Y =7 b
WEDEBHIN, Ny 7732047927 D74 T7X4 0% HEFLET, HOHETXEY ZRBT 208X
HHFERA, ZOHIFNI, es, es#, et, et# 7ZIFTT,

7272 L. Py buffer HWER KN IN TNy 7y —ldny 23T, MOHLEIZZD NNy 7 7 —%
Py_BEGIN_ALLOW_ THREADS 7R v ZNT®%, mutable K7 — ZBWEINTD VAL XS TEY RS
BLICHHT 22N TEET, Z202DDIT, 20T —XIINT UKD - 7255 (B L LR IcH
Wi L7-358) 12id #69 PyBuffer Release() ZWHIRITIUIZRD 8 A,

FIZERENTVWRWES, Ny 77— NUL RigEXhTWERA,

W ODD T +—< v MIFHAAAERD bytes-like 7T T b ZREE L, Ny 7 7 EEERORD D ITRA
Rty FLET, ThHIE A TP =P MD PyBufferProcs.bf_releasebuffer 7 4 —/L KPS NULL TH
5Z%F v LTEIEET, ZHi bytearray REDEEAREL 7V = 7 M EEEL T,

FR: 2ToO#BOT7 5+ —~<v b (s#, y#, BE) ITBWT, length 5[8@O%! (int % Py_ssize_t) % Python.
h % include ¥ 2 HiiC PY_SSIZE_T_CLEAN ¥ 7 0% EHRIT 2L THIL X3, v 7 uadERINTVEE
A length (& int BTIER < Py_ssize t BT D $F, ZOZEEHIRKD Python N— 3 Y TEEI N,
Py _ssize_t DAY R—FEINT int I R—- b IR BRBTL x5, HIZ PY_SSIZE_T_CLEAN ZE#HKL
7IESDBRVWTT,

s (str) [const char *] Unicode # 7Y =2 &, ¥ ¥ 77 XAXFH%2Hd C DRA Y RITEMLE T, ¥+ 7
7 ZBRA Y REROT FLAZET &, TTIRFEL TV L XTFIINDKRA ¥ X% 2 DERITAIRL X
Fo C XFFE NUL THRIFXNTWE S, Python ODXFHANZ, null 22— FRA ¥ FHRHFICHEDAE
NTVTERD FRA; & LEDAFNTOIUL ValueError It %2 % H L %35, Unicode 7Y =2 b
3 'utf-8' HffioT C XFINCEMEINE T, ZHUTKMT 2 £ UnicodeError ZiAMH L £3,

AR: ZD 7+ —<v M bytes-like objects W HR—bP LEVA, 77 A NI AT LNRAZRZIFE->T C
BEBOXFINEB L 720WIHEE, 08 7+ —< v b &, converter I PyUnicode_FSConverter() Z18/E
LTHIHT 2 &t BWTT,

N— a ¥ 3.5 TEE: MUETE Python XFFNZ null 2 —F RS ¥ M EDAFATOWARE 22
TypeError ZXHH L TWE L7,

s* (str F7:I& bytes-like object) [Py_buffer] Z®dD 7+ —~<v M& Unicode 7Y =2 + & bytes-like object
BT, MU LT, SNz Py buffer MERICEZHML £3, RO C XFFE NUL
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NA Y RELDPS LNEHE A, Unicode £ 7Y =22 MiE 'utf-8' Tra—F 4 27T C XFEINTEHX
nEJ,

s# (str, i LERA® bytes-like object) [const char *, int or Py_ssize_t] s* Z[AU T35, mutable 724
TVl FEZITWMD A, FRIZ2 00 CEBIHNENE T, 1 DBIX C XFHADKRA ¥ X —T,
2O0HIEZFDORITY, ZUTM-7FFNE null N4 F2EL2H LALEH A, Unicode 7Y =7 M
futf-8' T aA—7 4 Y7 RAMLT C XIS N E T,

z (str F¥7I3 None) [const char *¥] s IZBITWEFA, Python £ 72 = 2 Md None T K< ZDHFEITIE
C DFRA ZIZNULL ity P ENET,

* (str, bytes-like object &Tcl& None) [Py_buffer] sx X[A U T3 A, Python ® None 7> =7 +&3ZITHL
B5ZEMWTEET, ZOBE. Py_buffer BERD buf X > 8N—IF NULL 1272 D £3,

z# (str, A LERAD bytes-like object F71zId None) [const char *, int or Py_ssize_t] s# BTV E T
A3, Python # 7Y =7 MiE None TH k<. ZOHAIWIE C DRA Y ZIE NULL Ity FEXNET,

y (FRAH LERA® bytes-like object) [const char ¥]  Z® 7 + —< v hi& bytes-like object % ¥ ¥ 7 7 X L FF
13 C DRA Y RICEHL £F; Unicode 7Y 27 b EZIITITEHA, N4 b Ny 7 71F null N4
FEELRETIED D 8 A; null N F2EZLYEE ValueError FISb 2R L ¥ 9,

N—ar 3.5 TEHE: LI bytes Ny 7 7 1IZX AN DA Z N TV & FIZ TypeError % %H
LTWE L7,

* (bytes-like object) [Py_buffer] sx OZE T, Unicode 7Y =7 + 2313 F1F 3 bytes-like object ® &A%
ZITET, N FVT—2E2Z2FFTFENICIE. COT+—I v b 2FESC2HELEXY,

# (A LBERD bytes-like object) [const char *, int or Py_ssize_t] s# OZE T, Unicode 7Y =2 b
2T T, bytes-like object 72 B Z (T £ 3,

S (bytes) [PyBytesObject *] Python 7Y x 27 b2 LT, bytes A 73 =7 bEERL, WhREZEHEHITH
FHA, A 7T =7 M bytes A 7Y =2 M TRIFAUI, TypeError ZiXH L %3, C 283 PyObject*
CESLTHHOEY A

Y (bytearray) [PyByteArrayObject *] Python * 7 =2 b & LT bytearray 73 =27 M2 ERL, L
RAEBEBWBBIRVERA, LA T =7 b)Y bytearray THIFIUZ, TypeError ZiEHL FF, C &
X PyOvject* ¥ LTES L THMVER A,

u (str) [const Py_UNICODE *] Python Unicode * 7 = 2 + % NUL #4fi & 117z Unicode SLF Ny 7 7 A\D
KAV RICEWL F 3, Py UNICODE KA ¥ REBADT7 RLAZEIXRITNUERLT, ZO7 FLRKZ
#AE£3 % Unicode Ny 7 7 ANDRA ¥ XA E T, Py_UNICODE XFD A MEglka v 4 vt 7
Y (16 2721232 B v MDY B &) 1fklET 5 = U:f‘f%uf {723\, Python XFFiE null 2—

RRA VP E2EATIERD F¥A; null 2— FRA ¥ b 2ELEE. ValueError A EH X E T,

N— a ¥y 3.5 TERE: METE Python XFFNZ null 2 —FRA ¥ M BPEDAFATVARE 22
TypeError ZXHH LTk L7,
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Deprecated since version 3.3, will be removed in version 3.12: &f\WR X A )LD Py UNICODE API ®—
H8CF, PyUnicode_AsWideCharString () BT 2 L5 TBITL T W,

u# (str) [const Py_UNICODE *, int £7zl& Py_ssize_t] AU u DY T —> 3 ¥ T, {HE ZDODEEICH
BLET, —2HODOZHIX Unicode 7—Z Ny 7 7 ADKRA X T, ZOHIFZDEEXTT, ZO7 +—
<y MEnull a-FRA VI EELI P TEET,

Deprecated since version 3.3, will be removed in version 3.12: WA X A )LD Py UNICODE API ®—
BRTC3, PyUnicode_AsWideCharString () ZfHT 2 K5 TBITLTLZE W,

Z (str F£7:I3 None) [const Py_UNICODE *] u il TWE 953, Python 7> =2 MJ None TH &K<, %
DELFEZIE Py_UNICODE KA ¥ R NULL IZt vy F ENFE T,

Deprecated since version 3.3, will be removed in version 3.12: #f{W\WRA X A )LD Py UNICODE API O—
BRT3, PyUnicode_AsWideCharString () Zfi$ 2 X5 WTBITLTLZE W,

Z# (str 7clF None) [const Py_UNICODE *, int ¥7cl& Py_ssize_t] u# IZBITWE T, Python A 7 =
27 F& None T3 K<, ZDHFEITIE Py_UNICODE HEA ¥R NULL ity hENET,

Deprecated since version 3.3, will be removed in version 3.12: WA X A )LD Py UNICODE API ®—
#8 T3 PyUnicode_AsWideCharString() ZMHT 2 X5 IWTBITL T X W,

U (str) [PyObject *] Python * 7> =2 F & LT Unicode # 7Y =27 bRERL, W2RIEWMBITOEEA,
7Y =27+ Unicode 7Y = 7 b TIHRWVEE. TypeError WiEH XN E T, CEBUT PyObject*
CLTEFLTHHVERA,

wk (FAZIAIBER bytes-like object) [Py_buffer] Zd 7 +—<v M, #iAaEZA[HER buffer interface %%
LA T2 b EZINTET, MU LT, 5B XNz Py_buffer BEEHRICEZIENL £, Ny
77 null N FEEL2S LT, MO LITENY 7 7 Z20i&b 572 & PyBuffer Release() %
MECH X 22U D 28 A,

es (str) [const char *encoding, char **buffer] Z#Ud s DZ(LIET. Unicode & F ¥ 7 7 XNy 7 7122
A= FF27DICHVENET, NUL NS FHPEDAFNTORWT X TOLEEL 7,

ZOFEARWEZ D5 BB ETT, —2BHIERANCOAHAVWSH, NUL THImINzoya— FHALF
5|%$63 const charx B FE 71X, 'utf-8' AMfHbNE I H KT NULL THRINUIRD ¥ A, fHEL
o> a— F4&% Python DEFTERWHEIIFINZEZHL £9, F_0518UE char** TRIFHIL
BROFERA; ZOFEDPSBRLTVE RS Y XOMEIE, SIEICHEELZTFAMDABB ATy 7 7
DRA Y RIZKRDET, 7TFAMIBRMOFIEHEE L ya—- FAR Ty a—-FENLET,

PyArg_ParseTuple() %5 & BERY A XDy 77 ZHR L, ZONy 771y a— REDT—
Xz abt—LT, *buffer B2 OFA RS NZAREEBRZIET IO ICEE LT, MW LANRZIE, T
RaENfny 7 7 BV 5 721812 PyMem_Free() TS 2 BERH D 5,

et (str, bytes 7zl bytearray) [const char *encoding, char **buffer] es ERIUTT, 7272 L. N4 FXXF
FIATY 27 bexya— FLESFTIELET, 2obD, BETENS P XFHNATS =27 b3R5

6.6. 5IBDMERLIEDIER 61



The Python/C API, U —2X 3.9.21

ARCE LIy a—FEFoTW2EHDEREL T,

es# (str) [const char *encoding, char **buffer, int &7zl Py_ssize_t *buffer_length] s# OZA{LJET. Uni-
code X ¥ 77 XNy 77122 a=FF5DICHOLNET, es HFXiE- T, ZOZELFIFAA b
DHDAEFNTOTHIDLEVEE A,

COEFEARRE =205 HPRETT, —OHIFANZOAA VSN, NUL THIEIN /2oy a— FAF
5% 483 const charx %% NULL TRFIUIARD FH A, NULL OBEICIE 'utf-8' ZHVE T, fHEL
o> a— F4% Python DEFTERWHEIIFINZEZHL £3, F_058UE char** TRIFAUI
BROFERA; ZOFEDPSBRLTVE RS Y XOMEIE, SIEIEELZTFAMDABD ATy 7 7
DERA Y RIKRDET, 7FAMIBRMOGIFIHEE Lz ya—- AR T ya—-FEnEd, F=05]
BUIBHAD KA Y R TRHRITNUERD FHRA; KA VEPSBIRLU TV EBBOEIEZH I NNy 7 7 AD AL b
Bizty hEhET,

ZOERONMHEIZIZZODE— FBH D 3

*huffer 5 NULL KA ¥ REEL TWBIGA, BBIIBERY A XDy 7 7 RHERL, ZONy 7 71T
Ya—REDT—R%Ea— LT, fbuffer B ORI NZEEERERRTLOIEELET,
CH LRI, BRI NNy 7 7 20D o 721812 PyMem_Free() TR 2BEDRH D F3,

*buffer D3I NULL DR A ¥ & (TTRAEVHERFEADO NNy 7 7) L TV 35 A,
PyArg_ParseTuple() IZZ DX EVMELE Ny 7 7 & LTHW, *buffer_length OHIAEZ Ny 7 7
HFA X LTHVWETS, PyArg ParseTuple 1ZRICZ Y a— READT—XE Ny 77122 —L T,
NUL THIGL £5, Ny 77 DRZFZIHED RITNUL ValueError A3ty FENFE T,

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

et# (str, bytes F7cld bytearray) [const char *encoding, char **buffer, int £7=I& Py_ssize_t *buffer_length]
es# LAILTT, 7L, N MFHNA TV =27 b2 ya—FLESTRELEY, 2ofbb, 5
TREANA PXFINA TS 27 FPRTGRARZE Ly a— FEfHoT0W2EHDERELET,

#
b (int) [unsigned char] Python DIEED¥EE %, C D unsigned char BHO/NX RFFEMUBEICEIL £3,

B (int) [unsigned char] Python 0¥ %, & —"70—F = v 7%2{THFIZ. C ® unsigned char MDD/
BRI EBR L £ T,

h (int) [short int] Python O¥%%Z, C ® short int BUIEHL £7,

H (int) [unsigned short int] Python OBz, A —~"7v0—-F v 7 %{THFIZ. C D unsigned short int
BNCZEBLE T,

i (int) [int] Python 0¥ %, C @ int BUTEMRL £7,
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I (int) [unsigned int] Python 0¥ %, A —"70—F xv 7 %{7HTIZ, C @D unsigned int BANTEHML
Ea

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

k (int) [unsigned long] Python Oz, A —"T7n—F v 7 %17HFIZ. C D unsigned long RUIZH
(023528

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

K (int) [unsigned long long] Python ® int % C unsigned long long "4 — \—7 0 —OEiR% & 3£ #
ERA

n (int) [Py_ssize_t] Python 0% C @ Py_ssize t BIIEHL 7,

c (RE 1 D, bytes £zl bytearray) [char] £& 1 O bytes ¥£71d bytearray 7 7 =7 b & LTHH
XN T3 Python N4 +% C @ char BUZEHL £5,

N—Y a v 3.3 TEHE: bytearray 2132 L5k D F L7

C(RT 1D str)fint] BT 1DstrA7Yz27 e LTREEINTWS Python ¥ ¥ 727 %% C O int BUC
2L E T,

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

D (complex) [Py_complex] Python O#EZREI %, C O Py_complex MEERICEIL $7,

ZOMtDA T o b

0 (object) [PyObject *] Python # 7> =2 b % (—YIE#HZITHIIZ) C D Python A 7Y =2 MRS V&
WRELET, ZhCED, Coulo2@3EEDA T2 bV ERZFELEINET, A 7227 bOSH
AT NI ERA. REINDIRA VXD NULL IKHRZZ2EH D £HA,

0! (object) [typeobject, PyObject *] Python 7Y =2 +% C @ Python A 7Y =2 MIRA V RZIREFEL %
Fo 0 KBTWETH, ZoD C D58t h E3: —oHD5HUX Python OBIA TV 227 bADT ¥
VAT, ZOHDOFHBEBA T 27 PADKRA Y EAPRIFEINT VWS (PyObject* D) C DEKADT K
L AT3, Python A 7Y =7 FHHEE LRI TIERWES. TypeError Tk L ¥ T,

0& (object) [converter, anything] Python * 7> =2 t% converter BN LT C DEBICEHR L £5, —
D05 Ee %3 —OHBEEKT., ZoHE (FEOED) C ZHADT FL A% void * BUIZEHL
b DTT, converter IZATD XS ICLTHUIHEINET:

status = converter(object, address);
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Z 2T object W 3ZEHHRD Python 7Y =7 T, address 1& PyArg_Parse*() 2 L7z void* BD
ST, RO status EEHUTRII L2 1, RIRL 7258121 0 12k ) £33, 2K L 7254,
converter BIEUIE address DINEZZE RS ITHN ZE L L2 TERD FH A

% L converter 5% Py_CLEANUP_SUPPORTED %ZiR§ &, IO R—ZADKRBLZBRIZ, ar"—&k—%3
MU L., I TREDYTAEXAEYEZHMT2F vy A% 52 %3, ZEHOMUH LTI object
5180 NULL 1272 D, address 3RO L R UCEICRD £5,

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

p (bool) [int] EME2KD 5N 5T (a boolean predicate) I X ifEZHIE L. £ DOREREE(Z C O
true/false BEEMEICEIL L T, & LRADPERS int 113 1 25, Bkd 0 PREINET, ZOBEEKIIT
BEOFRIZ Python EZ 32T £ 3, Python MEDQEMZ €D X 5I1HE T 2 025 D 713U, truth
ZZRLTIEE W,

N— ar 3.3 TEM.

(items) (tuple) [matching-items| # 7Y =2 MJ items IZA > T3 EHERBN OIS DE X %2F5D Python
D= YATRITRIFIUIRD FHA, & C51EUE items NOH &2 OFXEAN SO T R UTR
DEEA, =7 Y AOEFERBAIFZANTFREICTE LT,

PR BE(FF v P 74— 240 LONG_MAX A SEORE) ZETDEARETT; Ly LA o, B ER
Fryv ZI3EoRAITONERA — BEZZIME72DD 7 4 =L K2, HRTEZRTIWIIINETEI5E.
kHfovy MEIEROS bV EEDonE T (EBEOL A, 20wy T4 7 RE COXYYF X AT
(downcast) 2 HHMAL TVWET - ZORBIRIAZNEZNLS LILEEAD),

Zofth, EAXFINCBWTEREZROXFPNLO0HD $3, 25 DXFIFFEIMNC X 2 ANFPICIIER %
HA, UMPMIXFERLET:

| Python 518tV 2 T, ZOXFLUEDSIEMNA TS a > THE I ERLET, A7 a »O51HITx
653 C OEBIET 7 40 s DETIHMEL T2 RITNUERD /A — F 7> a3 VOFIHPEKI N
72356, PyArg_ParseTuple() 3AIGT % C ZHONEZFEZMAEE A,

$ PyArg_ParseTupleAndKeywords () TODAHHAIRE: %HtD Python 5[EH» ¥ -V — NYEfTHLZ %
ALET, BfE, $RTOF—V— FEHIEBEREDT B TRINIRS T, 200 7+—<v M
FHHD | 1FFEIZ $ XDANHEESINRITNUIRD F¥ A,

N— ar 3.3 TEM.

COXFNH B e, EREMOLRIZZ I TEROD £9; an Y DEOXFINE, £7—Xvt—JiZBl
% B8 (PyArg_ParseTuple () H3EHIS 2 B8t 7 fHE(HE (associated value)”) & L TbIE T,

; COXFNHB e, EXRBPMOGLNIZZ I TROD ET,; LI an Y BEOXFINE, 77+ LT —
Avt—U% BERRAD 27— Avt—Yr L THDOAET, : & ; BHACHMOFTT,

U LN 23 7Y 2 7 FAOZIIZTRT f8A S (borrowed reference) 12720 $3; ThodF
TPz FOBRAV Y T VA FLTIERD FEA!
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IR o BRI 3 #iBh5 18 (additional argument) (&, FRXFHND HREENZBIAND T F L ATRIFAIZR
DEVA; fPEIBUHEE LT FLRIE, ZTA0 6 ANNENIAGRRET 272D fvES, LoFLHMAD
VR NTHHAL &S, M8z ANEL LTHEIGED WL 20H D £7; 2056, AT 2FXNEAMD
BETAHERUHES K LRITFUIRD FEA,

ZHZIEL AT DI, arg A7V =7 PREFALFI—B LRI NUIR ST, 2 oFAFFNNDOFHEAL

WETEPASZ X LRITIUIRD FRA. BMINT 5 L. Pydrg Parsex() FABIIEZIRL £3, ZhllHo

BEIBER L, WY REINEEHL £3, EREMO E NP OEBKBIT X D Pydrg_Parsex () KR 72
Bia. RBUZERBASHET 27 FLRE ZhDED 7 FLAONBFRIEHEINER A,

API| Ba%

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
MELIBDAZGIBITL 2D T X R BN T, O — A NVRBREBIZEHRLES, T2 EHEIRL
F5 R A e R L, BEYIREIAEEH L E S,

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

PyArg_ParseTuple() LEUCTIH, AIEROGIETIER L va_list Z51EUCE D £3,

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

words|], ...)
MESIBE *F—v— 5 BoMmE 22058 ZEML £3. keywords 51303 NULL TH¥m&E iz

F—7— FHOIHITY, ZOHENE UESEASIE 2RLET, RALEGE, BE2RLET, KBLE
BB EEL, @RS AL T,

N—Tar 3.6 TEH: MEEAFIE =EINL 7=,

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

words[], va_list vargs)
PyArg_ParseTupleAndKeywords () ¥R U TT A, AIERDFIETIZZ < va_list Z5[8ize D £,

int PyArg_ValidateKeywordArguments (PyObject *)
FoU—FGBEeHMLAEHEEOX B XFHNTHE2 I 2MRLETI. 2K
PyArg_ParseTupledndKeywords () ZfEA LR WVWE ZICOAMET, ZOEMHIZEBRE OBEBKIEFEED
F v 7 RFEMT 272DTT,

N—a v 3.2 TEM.

int PyArg_Parse (PyObject *args, const char *format, ...)
"HRAZ AL OBEBUCBITI 2518V X M 20 2720 fbh 2 TT — [HRZ A L OB, 5l
BURRFEC, Python 3 THIBRX 417z METH_OLDARGS % V¥ 3, H/7zHEIrNE 3 — R TDRTI XX
FERICIE Z OBIBOMERERD ST, DA VX T XITBIF21FL AL DI — P IER5IHIERO
7o Z OB DRV E S KEEFATY, ZOMBEKRLTH2DIE, ZOBBDMRAR L LT E
DX TNZ2DHS 2 ETENZELSHTTH, ZOHNIZBW TR DI OO 20d LALER A
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int PyArg_UnpackTuple (PyObject *args, const char

*name, Py _ssize t min, Py ssize t maz, ...)

T X —ZEUS R BEIC LT, 5O EIEE T 2 FE TN EHVEL A, X7 XA XDEIFIZZD
FiEEMESBEEE. BREST— 7., £2E3XY v FEST—7VINT METH VARARGS ¥ LTEE L%
AR D EFV A EBIBDA 72X TN args ITELET; 2OXRTNVEIRED X T TRIFIIRD
FHA RINOEZIDHRL D min T, maz ZBIATERD FXA; min & mar PFELLTIHhE
WER A, il EEBEICE S RITUIR ST, BMBITIEIE Pyobjectx ZEADKA ¥ X TRRIFIUT
D FERA; ZThoomBsIEIcIZ. args DEBAD £F; HOZIRIIMBHSRTT, £ 7> a2 DRI X
ZITHIET BERD S B, args ITHEELTVWRWDDIZIZMEAAD THA; FFOH LENZZH S DOfEZHIH
LLTBIPRINERD FHA, TOBBUIKIIT 2 L BEZR L. args D3R TILTRWEECRHIE - 728
DEEPA>TOVWEHAIBEERLET; MAorORBMEEGE N ELY FLET,

ZOBEBOFERBIZELTICORLET, 20X, 59BBD7ZDD _weakref i€ 2 —lDY —Ra—
FroHEokdbDTT:

static PyObject *
weakref_ref (PyObject *self, PyObject *args)
{

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

return result;

Z DB B Pydrg_UnpackTuple () RN LI, Pydrg_ParseTuple() 2o 72RO L &
AT

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

6.6.2 fEDEFE

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

Return value: New reference. PyArg_Parsex() 7 7 IV OBBDZITE S O & M- OE X FEFIEB
X MEFNCEDWT, Fil AR L ET, AR LIERRLE T, T7—D8AEICIE NULL 3R L ET;
NULL ZR§5a. i zeXt35CTL x5,

Py_BuildValue () WEHICX TNVEERT 2 LIIRD A, ZOBEBBE I VEERT 2D1E, HEXF
N O EOFEXBAAA > TWVWB e ERFTT, HFRLFEIIHZEDEE None %R L F3; FHAHNIA
B —272 T Ao TV A IE, EREMNTHEESNTWAAIL2DOA TV 27 NEEZIRLE T, 4 X
X 1 DX INERT &5 I5EHT 212, FITHEbAZERA XTI 2 VE T,
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HRXHL s R s#t DHFED LI, ATV =7 PRI IRCT -2 26T 2DITXEY Ny T 7 %
NRIARZR LTETHRIE, HELLT—Xidav—EhET, Py_BuildValue() DVER LA T =
7 ME, BMUHUHEIDRE LNy 77 2R U TSR LUERA, AIOEVWAZTHUL mallocO) ZFEUH
LTXEY ZMRL. Z0% Py _BuildValue() WK L5GE. 2 — FNT Py_BuildValue() iR o7
% T free() ZMUHITEELDHZ L WVWS LT,

IR oA TIE. 5IAFO W ERIFERXRNTT; (1) ?E%)llflotﬁﬂ HIEXENAHHK S Python D
F7Y =7 MUTT; (] FHINIBERICE S EHD C 2T

HXLFFNINTIE, (st DL REFRBMZHRVT) A=, &7, aunrBifarvidEHsni s,
oD TS e, ROUERTINEDL ko L EFHAR T TEET,

s (str 7zl None) [const char *] null iz C XFHN %, 'utf-8' Ty a—7 4 ¥ 7 2ZHWT,
Python str #7227 MIEMLE T, dL C XFFIRA ¥ X5 NULL DA, None 12D 3,

s# (str 7% None) [const char *, int £7zld Py_ssize_t] C XFH ZDEI% 'utf-8' T a—
T4 Y7 %fioT Python str A7 =27 MIEWML %59, C XFHIRA &P NULL DIFHE, B
R X4, None 1272 D £55

y (bytes) [const char ¥] C XXF%% Python bytes A 7Y =2 MIEBLE T, b L C XFHIKRA V&
A3 NULL 72572355, None ZiIBL %9,

y# (bytes) [const char *, int £7zl& Py_ssize_t] Zﬂ&i C XFHe ZDEEH S Python A 7Y =2
MIZEBLEF, CXFFHIRA ¥ &H NULL DG, RSIIEH S None 122D £ 3,

z (str F7=I3 None) [const char *] s R UTT,
z# (str E7cI3 None) [const char *, int £7cld Py_ssize_t] s# LRUTT,

u (str) [const wchar_t *] null #4f X417z Unicode (UTF-16 ¥7z1% UCS-4) 7 —& ® wchar_t Ny
7 7 75 Python Unicode A 7'Y =7 MZE¥LL £F, Unicode Ny 7 7 R4 > XA NULL DIFA.
None 272D (9,

u# (str) [const wechar_t *, int &7zld Py_ssize_t] Unicode (UTF-16 % 7:1& UCS-4) 77— X DN v
77 X%O)Eéﬁ)fo Python Unicode 7Y = 7 MZZH#L £, Unicode Ny 7 7 RA > X3 NULL
Ga. RIIIEH XN None 1272 D £3,

U (str F7cl& None) [const char *] s R LU TY,

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

i (int) [int] @EH D C @ int % Python OBEA 7V = 7 MTEMBL £3,

b (int) [char] EH D C ® char % Python OFEA T = 7 MIEHL £F,

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

1 (int) [long int] C @ long int % Python O ATV = 7 MTEWL £3,

6.6.
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B (int) [unsigned char] C ® unsigned char % Python O A 7Y = 7 MTEWL £5,

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

k (int) [unsigned long] C @ unsigned long % Python OB A 7Y = 7 MIEHL £3,

L (int) [long long] C long long % Python @ int * 7Y = 7 bAZHT 3,

K (int) [unsigned long long] C unsigned long long %* Python @ int # 7Yz 7 bAZLH#ET 2,

n (int) [Py_ssize_t] C D Py _ssize_t % Python OB A 7T = 7 MZEHL 7,

c (REH 1 D bytes) [char] NA FZ2ERTHEED C D int Z. KX 1 ® Python ® bytes # 7> =2
MTEBRL LT,

C(RT 1D str) [int] XFZERTEHD C O int &, £X 1 ® Python ® str A 7Y =7 MIEHL
S

d (float) [double] C @ double % Python OFBI/NIHBICEL 75,
f (float) [float] C @ float % Python DIFEINERENIEML £3,
D (complex) [Py_complex *] C @ Py_complex &A% Python OEHRBANENL 5,

0 (object) [PyObject ¥] Python A 7> =2 b2FZ2MATICHELET (XEL. IV PE1 A
YIZURXYMLET), LA TSI A NULL RA Y RDOGE, ZO5IBEERT 2 DIfiio
7S PDOMETH UYL —IZRo7DOMBRETH 2 IELT, fiteLy FLET, MoTZD
¥ & Py BuildValue() I& NULL ZR L 3 0BISMNIEL L EEA. Bt E 080 L TwiRiFhud
SystemError 2ty F L%,

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

N (object) [PyObject ¥] 0 ERIUCTT, 2L, A7V =7 FOBRAV Y 2 A 7YXV FLERA,
ATz PPV AMNNDOLA T2 bav RV 7 RZRMUHLICE > TERIN TV EIHEEI
EFT3,

0& (object) [converter, anything] anything % converter B¥% 7/t LT Python 7Y = 7 MIEHL %
T, ZOBEBUL anything (voidx ¥ HHOBITRIFIUIRD FRA) Z5BIC L THEEHZ A, 7 Hik
B AT 27 b RET D, RKELUBEICE NULL 2383 X 512 LRTIUIRD ¥ A,

(items) (tuple) [matching-items] C DfED 57455 %, [FCEEHZFD Python DX 7 A2
LEd,

[items] (1ist) [matching-items] C OED & 7% 285% ., [F U EELZ D Python ® VU R MIZE#L
9,
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{items} (dict) [matching-items] C DfE72>5 75 5FC5% Python OFFFICEMRL T, —HDRT 15
%% C OfER., ZhzhF—BIMMEL 2o THFICEMNE N E T,

HALFINCETE2 L5 -2 % &, SystemError 4t %+t > LT NULL 2R L £3,

PyObject* Py_VaBuildValue (const char *format, va_ list vargs)
Return value: New reference. Py_BuildValue() 2R U TTA, AIERFIEDOMRD DIC va_list 521
D %75,

6.7 XFIDE#HEERL

ezt e . HRCTII N O 72 O BRI

int Py0S_snprintf (char *str, size_t size, const char *format, ...)
FHILFF format LBIMDGIED 5. size N4 PRIV TN % str 1)) L %9, Unix man page
D snprintf(3) ZZRMLTITZE W,

int Py0S_vsnprintf (char *str, size_t size, const char *format, va_ list va)
EBRFH format L AIZERFIEY X b va 225, size N4 PRIV E str i L9, Unix
man page @ vsnprintf(3) ZZML T EE W,

Py0S_snprintf() & Py0S_vsnprintf() (3FHE C 5475V @O snprintf() & vsnprintf() Bz v 7
LES, ZNoDBEBOEMNE. CEES A 77 UMREL TCWVWRVWA—F—F —XTOEELZRIET 2 2 &
T,

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

® L vsnprintf () ORWT T v b7 4 — LT, YIDIETEET 272D ERNY 7 7% 4 XD size & 512 N
4 PO RELEELTWIUL, Python & Py_FatalError() T abort L3,

CNODOBEBORIME (LR TE o 2 LET) BZUTOBEKERSL T

e 0 <=1v < size D& &, B IBII LT, (RED strlrv] IZH 3 '\0' ZERVT) rv XFED str
i E e,

e TV >= size DX E, BHHNRBYUIDFED LN TED, HINT372DIE v + 1 N4 BB EE /22
*ERLET, strisize-1] X '\0' T,

e TV < 0 DY EIX, QBN LEIFFTT, ZOBETH strisize-1] X '\0' TITH. str
ZFHLANDHDTEIRERTT, =7 —DEMRFREKIZT I v b7+ — L MKFTT,

DU o BIEU locale JHEAE ST 570 & BUBEAN DR ZATIRVE T
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double Py0S_string_to_double (const char

*s, char **endptr, PyObject *overflow__exception)

XFH| s % double IZAMIL £3, KL =¥ &iX Python OfIAE2REXEE T, ZITANLNZXF
FX, Python @ float() 2 Y A b7 7 ADZIIFT B2 XFHNTHEIL L 323, s DILTHE REICEHA
FHRHoTERLBNVE WP RLEDET, ZOEBUIRHED e 7 —LIIRFEL FH8 A,

endptr 7% NULL OHE. ZHIIXFI 2K L TITONE T, XFHIDIE L WIFE/ NS DRI
o TWRWESIZ -1.0 28 LT ValueError Z2H4A XV £ 9,

endptr 7% NULL THWEE, XFHZ AIRERHIH TE#A L T, *endptr ICTHRAID I NIRD o 72 FA
DRA Y REEAL 5. XFHNDERBFITIE UDVFEV NSO RIADED - 712856, *endptr % X FH
DFTEICFRE LT, ValueError A XH, -1.0 I EL T,

s 7% float IZHHI LU R WIEE K EWEEZRIL TOGE, (HIXIE, "1e500" 1ZZLDTF v b7 4 —
LTRBITEZEHA) overflow_exception 73 NULL 7 5 Py_HUGE_VAL \ZHEUIRFFEE(TIF TGRL %3,
fDI5E 1L overflow_exception |& Python OfISNA 7T = 7 bADKRA Y EZTRIFNIRLT. 20
BN EREXET -1.0 2 BLET, E55DLEATSH, *endptr IKIIEBRINEDEZRD BRI DT
ANDRA U RPBREENET,

ZFhYHN DL T — IR AE L7256 (Bl 21E out-of-memory = 7 —), j#Y)7 Python OHIF%2FE
LT-1.0 ZELET,

N—a v 3.1 Tl

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

double wval ZIFE XNz format_code, precision, flags \ZFHDNWTXFINELLL 3,

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

flags 12 0 7>, Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0, Py_DTSF_ALT 7>, ZH56®D or W ->7=dDTT:
o Py_DTSF_SIGN . val AT\ ZHEIIFFSXFRABCOIZ I ZEKRL T,

e Py_DTSF_ADD_DOT_O (I XFHIDBHED XS ICHZAR VI E ZIREEL E5,

1)

e Py_DTSF_ALT ¥ 7alternate” 7 + —~ v bl — A 2EAT 2 2EHKL T3, FFMIX
Py0S_snprintf() O '#' FEEZSL T E W,

ptype 73 NULL THEWH A, val BHREL EWEE NaN o ¥ mric&bHE T, Py_DIST_FINITE,
Py_DTST_INFINITE, Py_DTST_NAN OWINDIEREZINE T,

R D EIZ L O ST FHI DB E Tz buffer ~NDRA > X, BB ERB L 725513 NULL T, FEOH
UNE, 3B EN7=3F5 % PyMem_Free() o TS 2 BERH D 5,

N—a v 3.1 Tl
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int Py0S_stricmp (const char *sI, const char *s2)

R /NS 7 I L 7 NSO, RTINS 2 L 2 DML stremp O ERICENEZ L 5,

int Py0S_strnicmp (const char *sI, const char *s2, Py ssize_{ size)
KIF N2 KA U7 WA S, KT /N e B3 2 DAAHE. strnemp () R UEIEL L
£7,

6.8 VLY aY

PyObject* PyEval_GetBuiltins (void)
Return value: Borrowed reference. MEEDFEIT7 L —LHNDE N b4 Y DFEED, b LETHFDO 7L — A
DRFIUIAL » FIREBDA &2 TV RZDENL A U REEZIRLET,

PyObject* PyEval_GetLocals (void)
Return value: Borrowed reference. BREDFEIT 7 L — L ND I — HVERDEFEN, EITHDO 7L —20
UL NULL 2R L ¥ 7,

PyObject* PyEval_GetGlobals (void)
Return value: Borrowed reference. BAEDFEIT 7 L — LAND 7B — NVERHOEE D, EfTHO 7L — L4
HIZT AU NULL 2R L %95

PyFrameQObject* PyEval_GetFrame (void)
Return value: Borrowed reference. BIEO AL v FIREED 7 L — L %R L T, HEERTHO 7L —20
AU NULL 2R L E T,

See also PyThreadState_GetFrame().

PyFrameQObject* PyFrame_GetBack (PyFrameObject *frame)

Get the frame next outer frame.

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

N— a ¥ 3.9 TEM.

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

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

int PyFrame_GetLineNumber ( PyFrameObject *frame)
frame PEEET L TORTHFEZIRLET,
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frame must not be NULL.

const char* PyEval_GetFuncName ( PyObject *func)
func . 7R A VARV AFT T 27 bTHNEZE DA, £ 5 TRIFIUL func DBIZRL
9,

const char® PyEval_GetFuncDesc(PyObject *func)
func OENMKAFT %, fRFHSCFEH (description string) 2K L £3, KD HEIZ. BBE XY v FIgHL T
”()”, ” constructor”, ” instance”, ” object” T3, PyEval_GetFuncName () & #AEXNIFER, func D
FREIZIZ D F5,

6.9 codec L X M) &HR— MEAEK

int PyCodec_Register (PyObject *search_ function)
B L codec MERBAEZ B ERL $9,

BWEA E LT, ZOBBUI encodings Sy 7 — I DHEITHBREBDETICES X512, ¥Kvn—-—FanT
WRWEHIFr—-FLETS,

int PyCodec_KnownEncoding (const char *encoding)
encoding D7z DEFR X417z codec DFET A LEIPIIELT 120 0 I BRLE T, Z OBEBUIH K
mLUES,

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

encoding WG U THOM o 7e T ¥ a—XEIBITH LT object ZTELE T, TF7— N FU VI X Yy R
errors THHE L E T, errors & NULL TH K<, ZDHEIFZD codec DT 7 L DX Y v RHUF|HX
NFEFT, TVa—FBEOD SR - 728551, LookupError #HAEXEE T,

PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. NAHD codec R—ZAD 7 a—F APL

encoding IZIGCTHRDOD o727 a— XU LT object ZELET, TT—NY U IT XYy RIX
errors TIREL 3, errors I NULL T X <. ZDHFAEIEZD codec DT 7 4L b D XY v ROBF|HE
NET, TA—XBEOHD SR o 725EIX LookupError #HAIEE 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. 5-Z2 537z encoding DT> 2 —XBBUER L ET,

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. 5 % 587z encoding D7 2 — X Z R L £3,

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

Return value: New reference. 5 % 547z encoding @ IncrementalEncoder 7Y =27 b ERLE T,

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

Return value: New reference. 5 % 547z encoding @ IncrementalDecoder 7Y =7 b ERLE T,

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

Return value: New reference. 5-%2 517z encoding @ StreamReader 7 7 7 b VA ZIR L 3,

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

Return value: New reference. 5-%2 517z encoding @ StreamWriter 7 7 7 b VA ZRL 3,

6.9.2 Unicode T5—/\>>KRZHAL XM API

int PyCodec_RegisterError (const char *name, PyObject *error)
TNV RAVDDD A=y ZEE error % name THERRLET, 20—y ZEKIX a—
Ty INLY A= FTERVWYF/TIA—FTEROAL MEBLERIC, ZOoxzrya—F/7a—FH
BOMULH LT name PMEESI LTV SR ENET,

a— 1N vy 7 1 o ®53 ¥ r L T, UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError D ¥NHh DA YA XV A EZIFTWMDET, ZDA VAR RAZMED H
B XFHNRNA PN 21EERE. ZOTLOXTFHNHDOA 7€y M eFRoTWET, (ZOBEREZIUGT
% 7= DB DNWTIE Unicode FINA T b #ZRLTLEZE WV, ) a =Ny Zi3ES A5
EREXEZD, 2BEROX INVICHED Y — 4 > 2D L, encode/decode % FRT 2 7LD FHHF D
A7ty P RIBEHERHLTELET,

BIL7=56 0%, =5k -1 2IBL T,

PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. name TEHEREINIZT T =AY RY T a— Ny JEBEREBELET,
FealZe & & LT, NULL 2SN BE, Tstrict” DL I — Y RY Y Za—nny ZERERL T,

PyObject* PyCodec_StrictErrors(PyObject *exc)
Return value: Always NULL. exc Zffiff e L TREZIEF T,
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PyObject* PyCodec_IgnoreErrors(PyObject *exc)
Return value: New reference. unicode =7 — %ML, FMEDANZ A Xy 7 LET,

PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. unicode =7 —% ? %> U+FFFD TE XX 3,

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

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. unicode encode T —% NNy 725 v a7 —7 (\x, \u, \U) TE
Xz %,

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

N— a v 3.5 TEM.
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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
C B & Py _NotImplemented %R MM ZEYNIITWE T (755, Notlmplemented > > 7L b
YOBRAY Y P EEP L, BHILEY),

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)
o WEMW attr_name ZFOr 21T 1 2. ZhHADEL 212 0 ZIRLE T, ZOREEIX Python X
hasattr(o, attr_name) 2[EUTT, ZOBEKIIFEITHIILET,

__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 *atir_name)
o WEME attr_name 2O X121 2, ZhUANDE =12 0 ZIBLET, ZDOBEKIE Python @3k
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hasattr(o, attr_name) Y[R U T, ZDBEBITXEICHINIL T,

__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* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. 372 =2 b o 5. %l attr_name OREZIELE T, KIIT 5L
EBHEERZRLUEKT 5 NULL 2R LET, ZOBEIE Python DR o.attr_name X[FUTT,

PyObject* PyObject_GetAttrString (PyObject *o, const char *attr name)
Return value: New reference. 7Y =2+ o D6, %l attr_name OERMEZEIG L3, KT 2L
B EZ R UKRIS 5 & NULL 23R LE3, Z OBEIX Python D3 o.attr_name XA LT3,

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. BiA 7Y =7 + @ tp_getattro ARy MNMI@EINE, BEZEET 2/
M 2B T T, ZOBE. (B LEETIR) A7 =227 FVOREMYE __dict__ MR, A7 =2 b
D MRO IZH %7 7 ADFHERCDHZT AV TR EHEL 3, descriptors THE# BRENTWBED,
T—RDTFTRAYZ Y FREZA VAR ZADBELDESEEN, JETF -2 7R 27 ) FR2B3REILICShET, R
535 670 728551% AttributeError ZiEH L £35,

int PyObject_SetAttr (PyObject *o, PyObject *attr _name, PyObject *v)
FT7I I 0D attr_name LWVWIHOBHIC, H o ERELET, KRBT 2l EHL -1 2K
LES; B335 0 %RLET, ZDBEHUX Python @J( o.attr_name = v E[A LTS,

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

int PyObject_SetAttrString(PyObject *o, const char *attr _name, PyObject *v)
ATVt 0D attr_name EWVWISHDEIC, H v ZRELE T, KKT 2 ehMZEEL -1 2R
LET; 358 0%2RLET, ZOBEIX Python D3 o.attr_name = v E[A LTI,

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

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
BEDORE L HIRRZAT 5 AR T, AT 27 MO tp_setattro ARy MIEIPNET, 47
Pz bD MRO ZHBT7FADHEENSLT —XT 4 A7V TRXEHRL, Ao 7GEEA VY AE VR
DEFICDH 2 BEORECHIFRE D bEEINE T, ZITRVERE, (B LEFEETIR) A7V =227 1+0
__dict__ WWEMEEZRED LIFHIBRL E T, BINT 22 0 2HRE AN, £ 95 TRVWEAIL AttributeError
EHEAN -1 PRENET,

int PyObject_DelAttr (PyObject *o, PyObject *attr name)
AT =22 b oD attr_name WS HOBHEHIFRL $F, KT 2L -1 2 BL %7, OB
Python DX del o.attr_name X[R U T3,
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int PyObject_DelAttrString (PyObject *o, const char *atir_name)
ATV b oD attr_name EWVWIOHDBETHIFRLE T, KT 2L -1 ZIRLET, 2O
Python X del o.attr_name ¥[H U T3,

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict__ T A2V 7 XD getter DFRFMAVRFEE TS, HERGEIX, &
ERERLET,

N—3 g v 3.3 TEM.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict__ TRZ Y T RD setter DIEFILFEETT, ZORETIHELZHIRT 2 2 L3FFsh T
A

N—Y a ¥ 3.3 TEM.

PyObject* PyObject_RichCompare (PyObject *o1, PyObject *02, int opid)
Return value: New reference. ol ¥ 02 % opid \[ZHGE L7{HEIZ X - THE L £F, opid X Py_LT,
Py_LE, Py_EQ, Py_NE, Py_GT, ¥£7zi& Py_GE, DW\WI D TRIFIIR ST, ZhLi < <= == 1= > B
XU >= HMIBL £5, Z@E@iﬁui Python @3 o1 op 02 ¥X[FUT. op &% opid IZXET 2HETFTI,
RIS % & HEGEROMEZIE LRKY % & NULL 2B L £,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
0l ¥ 02 % opid \CHRE LHBIZ L o THHE L FF, opid & Py_LT, Py_LE, Py_EQ, Py_NE, Py_GT, ¥
721& Py_GE, DWITNNTRIFNUILS T, ZNZN < <=, == = > BIUP >= T L £7, HEKHER
DELRLFX 1%, BROLF 02, 2 7-2RETI L -1 ZRLET, 2O Python O o1 op
02 YFE LT, op A opid IZXET BHETTT,

AR: ol & 02 BE—DX T2 NTHBHAE. PyObject_RichCompareBool () 1% Py_EQ {xf L THICZ 1
%’: L/ Py NE k.;ﬁLL"C:%kO% I/ij—o

PyObject* PyObject_Repr (PyObject *o)
Return value: New reference. X 73 =7 b+ o ONXFHIRBEZHELE T, WMINT 2 & XFHIRIEZIRL
KE$ % NULL 23R L £3, Python 3 repr(o) ERUTT, ZDREEIIEAAAREE repr O @Mfﬁﬁ
THOHEET,

N—=ay 34 TEER: 7774 TN EBRSTETROWI L 2 HAET 2 0@/ L 512, 2o
TNy 7Y —arEagtrkoickh T,

PyObject* PyObject _ASCII(PyObject *o0)
Return value: New reference. PyObject_Repr() Y[Akk. A7 =2+ o OXFHIRBRZFHEL T35,
PyObject_Repr () 2k o TRENLXFINZEFENZIE ASCIL XF%, TR —7XF \x. \u, \UT
I —7L %3, ZOBEIE Pythoh 2 @ PyObject_Repr() AR TXFHN & M UXFHEERL £3,
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ascii() WXk oTHEUHEINE T,

PyObject* PyObject_Str (PyObject *o)

Return value: New reference. 773 =27 b+ o OXFHNRBZFEL £, M7 2 & XFHNREZ K
L. K35 & NULL %iR L ¥, Python I str(o) AU TT, ZDEBUIHAAAREE str(O <.
print O BB TIEIH SN E T,

N=Pay 34 TEHE: 7774 THRHINEBR S TIHETHRWZ & 2 REET 2 DR X 512, 2o
TNy Z7H =2 arEELLICKRD E L,

PyObject* PyObject_Bytes (PyObject *o0)

Return value: New reference. A7 227 % o DA MIRHZETHLET, KWT % & NULL ZiRL
IS 5L bytes 77927 bERLET, o DWEKTHRVE 2D, Python I bytes(o) LTI,
bytes(o) Li#Eo T, o VDL 212k, ¥uTHHLE i bytes 7 7Y =7 P RIBFTDTIERA
TypeError 255 E M E T,

int PyObject_IsSubclass(PyObject *derived, PyObject *cls)

27 R derived 7 T A cls ER—TH 20, TFILHIRELEIZIRATH35EE 1 BZRL. Z9Th
WIEAIZ 0 BRLET, o —MEE581F -1 2 RLET,

cls METNVDIFE, cls DETOBEBIINLTFzv 7 LET, Db 1200F v 7T 1HR-T
CEMRIZ1LERD, 2RO E 01T D ET,

cls 12 __subclasscheck__ () XY v RRHBZEEE. 77 7 ADIKED PEP 3119 IZH2@ED LS
DEHETZ2DITENE T, Z5TRWVWE E derived 73 cls DTF27 7 A2 25DIE. EHFERD 2 W IEHE
BHRT77ATHE5H. 2D cls.__mro__ XEHENZHBETT,

EEE, P IRF TV b, OFD type DA YRRV ADZE IHhBIRE LY T RZIHZ T AL B
ENET, UL, A7V 22 NCBM __bases_ (ZAUIHIEY 5 2D X FATRIFIUIRS BV 2
B TEBETEET,

int PyObject_IsInstance(PyObject *inst, PyObject *cls)

inst 77 cls BLIE cls DFTZITRADA VARV ATHIHGEIC 1 ZIRL. ZITRHRWVWEAIZO0 &
BLET, ZTo—MNEEZ L -1 ZRLANERELET,

cls METNDFE., cls DETHDBEBIINLTF v 7 LET, Db 120F 2y 7T 1HRo
MR L b, ZhlMor E ok b T,

cls 12 __instancecheck__() XY v FAH2ELEE. T2 7 ADIKEN PEP 3119 XHZEH LS
DEHETZDICFEINT T, I TRVWE X inst D3 cls DA VARV AR BZDIE. ZDT T AN cls
DFIIATHIHBETT,

A VARV inst 2B _class BREEEBRILT. FOUVSRALRRENLZ DR FEETEET,

ATV b cls L EDRIEY 5 AN AL R ENGHE, B __bases__ (ZHUIKIEY 5204
FATRIAUSE SR B85 L TLBETEET,
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Py_hash_t PyObject_Hash(PyObject *o)
AT o DNV afBRHBELTGRLES, KT 5L -1 ZiRL %73, Python O3 hash(o) &
FLTT,

N—=Ya ¥ 3.2 TEH: The return type is now Py_hash t. This is a signed integer the same size as

Py_ssize_t.

Py_hash_t PyObject_HashNotImplemented(PyObject *0)
type(o) D3Ny ¥ 2 RAJRETH 5 Z & /" T TypeError ZEL. -1 ZIRLF T, ZOBIE tp_hash
A8y MIEHE Tz JIERBIRIVEZIT. 2D type BNy S a RAJETHL B A VR TV X
WHIRAINSR L %55,

int PyObject_IsTrue(PyObject *o)
0o WEERTLAREIGEAICIE 1 2, Z5THRVE 212X 0 23R L £F, Python O3 not not o kA
CTY, Rtz e -1 ZRLET,

int PyObject_Not (PyObject *o)
o MERRITLAREZHEITIT 0 E, 25 THRVEEICE 1 ZRLE T, Python DX not o XML T
T KT BE -1 ZIRLE T,

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

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

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
FTI T b o, type D type DY T RA T THBEEICEERLET, ¥B55DF7 X X% NULL T
HoTIIRD FEA

Py ssize t PyObject_Size(PyObject *o)

Py _ssize_t PyObject_Length(PyObject *o)
0 DEIZRLET, RELATV=22 b oy —r v RB7utaire~y FEI70 b a)L oGz
HLTVW2HE, =7 YR LTORIZRELEST, =704 TC 2% -1 ZiKL %7, Python OX
len(o) ¥R L TY,

Py _ssize_t PyObject_LengthHint (PyObject *o, Py _ssize_t defaultvalue)
ATz 0o OMEDORIZELET, BRAICHEBEOREEZ 2, RIZ __length_hint__() %2ffioT
WMEOREI 2, ZLTHRREIXT 74V IDOEZEZS ¥ LET, 0BT Python DR operator.
length_hint (o, defaultvalue) &[FIUT7F,

N— ar 3.4 TE.

PyObject* PyObject_GetItem(PyObject *o, PyObject *key)
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Return value: New reference. &7 =27 b key WG T % 0o DEHEZIRLEF, KT 5L NULL %K
L %7, Python @3 olkey] ERILTT,

int PyObject_SetItem(PyObject *o, PyObject *key, PyObject *v)
AT b key ZAH v WIS E T, KT s, BISNZXHL -1 ZIRLE T, BT 5L 0 iR
L%¥7d, Z4UT Python DX olkey] = v E[AEFETT, OB v NDZ%Z BAHWD FHA

int PyObject_DelItem(PyObject *o, PyObject *key)
FTT 2T 06 key T AMICMHIZHIBRLE T, KT 2L -1 ZRLET, Python DX del
olkeyl ERILTY,

PyObject* PyObject_Dir (PyObject *o0)
Return value: New reference. Z DRI Python O3 dir(o) &[F U T, 7]‘7°“/“1 7 N OEBETED
UTTWBRXLFHNDORBZ VAL (EDHLEDHNET) ZIRLET, T7—0HEICIE NULL ZIRL 7,
51#0% NULL 12§ % 2, Python IZBF 3 dir() Rk, BHEDOR— ﬁ]v&%ﬁu%’n_bi? Z DA,
TIT 4 TIREFTT7 L= LHRITIUL NULL 23R L E 35, PyErr_Occurred () 13 A%EIRL £3,

PyObject* PyObject_GetIter (PyObject *o)
Return value: New reference. Python O iter(o) EUTT, 5lEICL o724 7P =7 MIHT 28
Tl ATV =R, ATV 27 bBTTRATL—ROGHEREA 7Y =2 FHFEZRLET, A 7527
+ 23 RABAI AR ATRE T & - 1285 A5121& TypeError %M LT NULL #iRL 3,

7.2 Call Protocol

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

7.2.1 The tp_call Protocol

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

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

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

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

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

g

PyObject_Call()). Therefore, a class supporting vectorcall must also implement tp_call. Moreover, the

= =%
=-

callable must behave the same regardless of which protocol is used. The recommended way to achieve this
is by setting tp_call to PyVectorcall_Call(). This bears repeating:

A class supporting vectorcall must also implement ¢p_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
vectorcall.

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

pointer to a function with the following signature:

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

ject *kwnames)

PyObject * (xvectorcallfunc) (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
e callable is the object being called.

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.

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().
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

value of args[-1] before returning.

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

7.2. Call Protocol

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
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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: _Py0Object_Vectorcall,
_Py_TPFLAGS_HAVE_VECTORCALL, _PyObject_VectorcallMethod, _PyVectorcall_Function,

_PyObject_CallOneArg, _PyObject_CallMethodNoArgs, _PyObject_CallMethodOneArg. Addition-
ally, PyObject_VectorcallDict was available as _PyObject_FastCallDict. The old names are still

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

When using tp_ call, callees do not need to worry about recursion: CPython uses Py_EnterRecursiveCall ()

and Py_LeaveRecursiveCall () for calls made using tp_ call.

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

and Py_ LeaveRecursiveCall if needed.

Vectorcall Support API

Py ssize_ t PyVectorcall NARGS (size_t nargsf)

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

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

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

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

function never raises an exception.

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

PyVectorcall_Function(op) != NULL.

This function is not part of the limited API.
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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.

This function is not part of the limited API.

N—Ya ¥ 3.8 TENM.

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 tp_ 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.

BEEL callable args kwargs
PyObject_Call() PyObject * | tuple dict /NULL
PyObject_CallNoArgs () PyObject * | - -
PyObject_CallOneArg () PyObject * | 1 object -
PyObject_CallObject () PyObject * | tuple/NULL | ---
PyObject_CallFunction() PyObject * | format -
PyObject_CallMethod () obj + char* | format -

PyObject_CallFunctionObjArgs() | PyObject * | variadic -

PyObject_CallMethodObjArgs () obj + name | variadic -

PyObject_CallMethodNoArgs () obj + name | --- -
PyObject_CallMethodOneArg () obj + name | 1 object -
PyObject_Vectorcall () PyObject * | vectorcall vectorcall
PyObject_VectorcallDict () PyObject * | vectorcall dict/NULL
PyObject_VectorcallMethod () arg + name | vectorcall vectorcall

PyObject* PyObject_Call(PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. WEO'H LAJHEZR Python DA 72 = 7 b callable 2. XTIV args £ LT
520N 558 #F kwargs £ LTEZ LN HBFIMTZ58 e & ITMTHLET,

args & NULL THo> T3R5, 5IEREL LERVWERIZEDOXR TV 2o TL 72X W, kwargs &
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NULL THHWEEA,
AL L ofERZIE L. KL o6 2k L NULL 28 L %95,
ZAUIRD Python O [FFTF: callable(*args, **kwargs) o

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

callable Python object without any argument.
RN L7 IO L ORERZIR L. KL 505 25X L NULL 28 L %5,
N— a ¥ 3.9 TEM.

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

ments.

RN L7 PO L ORERZIR L, KL 602X tH L NULL 28 L %5,
This function is not part of the limited API.

N—=a ¥ 3.9 TE.

PyObject* PyObject_CallObject (PyObject *callable, PyObject *args)
Return value: New reference. WEO'H LAJHEZR Python DA 72 = 7 b callable 2. X7V args £ LT
BZoN 558 e IO LET, I8P BERGEE. args 13 NULL THWER A,

BRI U7z HREN L DFERZ IR L. KRBL 7z 50154 2 X2 L NULL 23R L £75,
ZAUIRD Python O & [F5FTF: callable(*args) o

PyObject* PyObject_CallFunction(PyObject *callable, const char *format, ...)
Return value: New reference. WEUXH LAJREZR Python 472 =27 b callable R EEMED C 518t &
HIIMUH L E T, C 58U Py_BuildValue() JERD 7 + —< v M XXFH|Zffio TR L £55,

I L7 PO L ORERZIR L. KRR L ofit 22X L NULL 28 L £3,

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

Note that if you only pass PyObject * args, PyObject_CallFunctionObjArgs () is a faster alternative.
N—=Ta v 3.4 TEHE: format DTID char * POEHEINFE L7z,

PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. 73 =27 b obj @ name L WSHRID XY v K&, W2hD C 518
LEBITMUIHLET, CHIBUEEZTINVEENT S Py_BuildValue() TERD 7 + —< v b XXFHITRD
SNTVET,

format & NULL TH k<. 5B EZ bW 2RLET,
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BN L7 6O L ORERZIRE L, KL 72605 2% L NULL 2R L %9,

ZAUIXRD Python DR & RS TF: obj.name(argl, arg2, ...)

Note that if you only pass PyObject * args, PyObject_CallMethodObjArgs () is a faster alternative.
N—=T a3 3.4 TEH: name & format DTIDS char * POEHEINFE LTz,

PyObject* PyObject_CallFunctionObjArgs (PyObject *callable, ...)
Return wvalue: New reference. Call a callable Python object callable, with a variable number of
PyObject * arguments. The arguments are provided as a variable number of parameters followed by
NULL.

B L6 0H LOFERERL, KLU0 %X H L NULL 21 BLE7,
ZAUIRD Python DX & [F5FTF: callable(argl, arg2, ...) o

PyObject* PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
Return value: New reference. Call a method of the Python object obj, where the name of the method is
given as a Python string object in name. It is called with a variable number of PyObject * arguments.

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

RN L7 SO L ORERZIR L, KRR L oM 2RH L NULL 238 L £3,

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.

R L 7 SR L DFERZIK L. KRBL 726015 22X L NULL 2381 £3,
This function is not part of the limited API.

N—a v 3.9 Tl

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

method is given as a Python string object in name.

BN L7 6O L ORERZIE L, KRRL 7260502k L NULL 2R L %9,
This function is not part of the limited API.

N—=Y a3 ¥ 3.9 TEM.

PyObject* PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-

ject *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.

BN L7260 L OFEREZIRL, KLU0 2% L NULL Z2RL ¥,
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This function is not part of the limited API.
N—Ya ¥ 3.9 TEMM.

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

PyObject* PyObject_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 ().

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

object with the full args vector as arguments.
RN L 72 HRFOH L ORERZIR L. KL 72605 25X L NULL 28 L %3,
This function is not part of the limited API.

N— ar 3.9 TE.

7.2.4 Call Support API

int PyCallable_Check(PyObject *o)
A7 o BRUHLAIEEA 7V 2 7 b EIDHFNRNET, A7V 27 MM LATRETH B & =
W1 2Bl Z5TRVWEZFITZ 0 ZIRLE T, ZOMBIFOH LIZEICHIIL £,
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7.3 HfEER 70O~ 3JL (number protocol)

int PyNumber_Check (PyObject *0)
A7 =22 b o HBEM T 0 b arzREL TWAHEEIC 1 ZIBL, 25 ThVE 2Bz ELET,
ZOBBITFOH LIEEICERII L £9,

N—=Tay 38 TEH: o DA Ty 7 RABEIZ o756, 1 ZIRLET,

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. I3 & 01 & 02 ZIMBELEREIRL, KT 2L NULL 21L&
3, Python @R o1l + 02 ERILTT,

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. fRINT 2L 0l 76 02 ZEELIAEREZIRL, KT 5L NULL 2R L £
3, Python @R o1 - 02 ¥R LTI,

PyObject* PyNumber_Multiply(PyObject *ol, PyObject *02)
Return value: New reference. [T 5L 0ol & 02 ZRBLIMEREZIRL, KT 2L NULL #iRL ¥
3, Python O ol * 02 LRI TT,

PyObject* PyNumber _MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. RT3 ¥ 0l ¥ 02 BITHIREA L ZERER L, KKT % & NULL ZRL
3, Python DX o1 @ 02 XFIL T,

N—a v 3.5 Tl

PyObject* PyNumber _FloorDivide (PyObject *ol1, PyObject *02)
Return value: New reference. Return the floor of of divided by 02, or NULL on failure. This is the
equivalent of the Python expression o1 // 02.

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

expression ol / 02.

PyObject* PyNumber_Remainder (PyObject *ol, PyObject *02)
Return value: New reference. 5% & 0l % 02 THRELLEREZRL, KKT 2L NULL ZiIBL F
3, Python @R o1 % 02 R T,

PyObject* PyNumber_Divmod ( PyObject *ol, PyObject *02)
Return value: New reference. $lAAAEE divmod() 2L T2V, KT 3 & NULL 2R L %
3, Python @3 divmod(ol, 02) EF LTI,
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PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. #lAAABIE pow() ZZML TS W, KT 5L NULL 2R L £7,
Python @3 pow(ol, 02, 03) EEULTT, 03 1d4 7> a v TF, 08 Z|HAI BN, Py_None %
ANTLZEWN (03 I NULL 2T &, RIERXAEY 772 RA%5|ERITIEBDHD ET),

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. JMI S 2 & o ODFERIEZIR L. KT 2 & NULL 2R L %73, Python
@ﬁ -0 Z IEI UVC‘\TO

PyObject* PyNumber_Positive (PyObject *o)
Return value: New reference. Y135 & o ZiBL. KRBT % & NULL ZiRL %3, Python O +o &
RT3,

PyObject* PyNumber_Absolute (PyObject *0)
Return value: New reference. J{H3 2 ¥ o DHfoHEZIR L, KF % & NULL 2B L %3, Python @
R abs(o) E[F LTI,

PyObject* PyNumber_Invert (PyObject *o)
Return value: New reference. I3 2% o DY v FHAIKIE (bitwise negation) iR L., KT 2 &
NULL #iRL £§, Python O3 ~0o LR LT,

PyObject® PyNumber_Lshift (PyObject *o1, PyObject *02)
Return value: New reference. RIS 2 & ol % 02 12 ES 7 M LIAERZIRL. KT % & NULL %R
L%73, Python DK ol << 02 &R LTI,

PyObject* PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. JRIIT 3 & ol % 02 FHHES 7 b LIMEREZR L, KRBT % 2 NULL iR
L ¥, Python D3 o1 >> 02 XFIL T,

PyObject* PyNumber _And ( PyObject *ol, PyObject *02)
Return value: New reference. Y1 T2 2 01 ¥ 02 @ 7 ¥y s BLFHEE (bitwise and)” 2B L. KK
¥ 3% NULL #iBL %3, Python X o1 & 02 XELTT,

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. [R5 2% ol & 02 @ 7 ¥y b BENHHERTEHELA (bitwise exclusive or)”
BL, K§ 2L NULL 23R L %3, Python DR o1l ~ 02 EFILTT,

PyObject* PyNumber_0r (PyObject *ol1, PyObject *02)
Return value: New reference. 832 & 01 ¥ 02 @ 7 ¥y MEAEHE (bitwise or)” ZIRLUKKT 5
¥ NULL %R L %3, Python DR ol | 02 ¥R T,

PyObject* PyNumber_InPlaceAdd(PyObject *ol, PyObject *02)
Return value: New reference. K135 & 01 & 02 RIMMELIAMEREZR L, KT 5 & NULL ZiRL £3,
ol 7% in-place HEEZ YV R— 3 254, in-place HEAZITWE T, Python DX ol += 02 X[H LTI,

PyObject* PyNumber _InPlaceSubtract (PyObject *ol, PyObject *02)
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Return value: New reference. fRIIT 3L 0l 5 02 ZIWE LFEREZR L, KT 2 2 NULL 2i1RL %
Fo 0l B in-place HEZ YR — T 254, in-place HEZITWE T, Python DX o1 -= 02 AL
T3,

PyObject* PyNumber _InPlaceMultiply(PyObject *ol, PyObject *02)
Return value: New reference. 1T 5 & 0l & 02 ZRALIAMERZIR L., KT % & NULL ZiIRL £7,
ol 2% in-place {HEZVR— F T 35E. in-place HEZITVWE T, Python DX ol *= 02 XH LTI,

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. JRIIT 3 & ol & 02 ZATHIRE L7FEREZIR L, KT % & NULL %2R L
5, ol 2 in-place HHE%Z VK- +F 354, in-place HEEZITVWE T, Python DX ol @= 02 E[FL
T3,

N—a v 3.5 Tl

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. RT3 ¥ o0l % 02 THRELZUHETHEERL, KKT % & NULL ZRL
F3, 0l P in-place HEZVR— T 355, in-place HEEZITWVWE T, Python DX ol //= 02 t[H
LT3,

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

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

PyObject* PyNumber_InPlaceRemainder (PyObject *ol1, PyObject *02)
Return value: New reference. [T 5 & o0l % 02 THRELFREZRL, , KT 2L NULL Z:RL ¥
o 0l B in-place JHEZ Y R — T 254E, in-place JHEZITWE T, Python DX ol %= 02 L[EL
VC\\TO

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. #lAAABIE pow() ZZML TS W, KT 5L NULL 2R L £7,
0l 2% in-place HEZ Y K— b T 255, in-place HEZITWE T, ORI 03 H° Py_None DHEIX
Python X o1 #**= 02 ¥[F U T, ZhLADEEIE pow(ol, 02, 03) D in-place iR TT, 03 M X
VWb, Py_None Z ANLTLZE W (08 I NULL 2T &, NIERAEY 7 7R 25| ERIT L
BHYET),

PyObject* PyNumber _InPlaceLshift (PyObject *ol1, PyObject *02)
Return value: New reference. WS 2L ol & 02 72 ES 7 b ULMRZIR L, KT 5 & NULL %K
LET, ol B in-place EHE%EVR— b T 254, in-place HEZITWE T, Python D3 o1 <<= 02 ¥
WL T3,

PyObject* PyNumber_InPlaceRshift (PyObject *ol1, PyObject *02)
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Return value: New reference. IS 2 & ol & 02 120HA> 7 F LIMRZIR L, KT % & NULL %R
LET. ol B in-place HEZ VR — b T 255, in-place HEZTWE T, Python DX o1 >>= 02 &
RT3,

PyObject* PyNumber _InPlaceAnd (PyObject *o1, PyObject *02)
Return value: New reference. FIIT %L ol ¥ 02 ® 7 ¥y MHAFH MM (bitwise and)” ZiIB L. KK
352 NULL Z2iRL EF, ol 2% in-place HEZVK— b T 255, in-place lHEZITWE T, Python @
X ol &= 02 X[HLTT,

PyObject* PyNumber _InPlaceXor (PyObject *o1, PyObject *02)
Return value: New reference. 8RS 2% ol & 02 @ 7 ¥y b ENHHEATERELA (bitwise exclusive or)”
BIRL, KT 5L NULL iR L ¥3, ol ?¥ in-place HEZVK— b T 2855, in-place HEZITWE T,
Python @ o1 "= 02 E LTI,

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. [HT 5% ol ¥ 02 ® 7 ¥ v M HNGHHEA (bitwise or)” ZiIBR LKKT 2
¥ NULL 2B L %3, ol 23 in-place HE %V K— T 354, in-place HEZITWVWE 3, Python DX ol
= 02 LR LT,

PyObject* PyNumber_Long (PyObject *0)
Return value: New reference. IS 2 ¥ o BEBEICEH L 72D %R L, KT 2 L NULL 2R L E3,
Python @3 int(o) ¥R LT3,

PyObject* PyNumber_Float (PyObject *o0)
Return value: New reference. 813 % & o ZiFEI/NIRBICEIR L 72 b D %R L, KT 2L NULL %
IBL EF, Python D3 float(o) R LTI,

PyObject* PyNumber_Index (PyObject *o0)
Return value: New reference. o % Python @ int BIZEHAL, M L6 ZDEZRLE T, KBLLZS
NULL A% X, TypeError S5k a5,

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. base MEBUIEI NI n B XXFH 2 U TGRLUE T, base 518U 2, 8,
10 £7213 16 DWFN2TRIFUIRD TE A, R 2, 8, 16 IZOWVWT, BN L THDIEHITIFELL
~—H— '0b' ., '00" F/id '0x' B EAENAMNESINZFE T, H L n D Python @ int TRIFAUI,
%3 PyNumber_Index() TEMINZFE T,

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

exception is raised and -1 is returned.

If o can be converted to a Python int but the attempt to convert to a Py_ssize_t value would
raise an OverflowError, then the ezc argument is the type of exception that will be raised (usually
IndexError or OverflowError). If exc is NULL, then the exception is cleared and the value is clipped
to PY_SSIZE_T_MIN for a negative integer or PY_SSIZE_T_MAX for a positive integer.
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int PyIndex_Check (PyObject *o0)
Returns 1 if o0 is an index integer (has the nb_index slot of the tp_as_number structure filled in), and

0 otherwise. This function always succeeds.

7.4 >—7>287F0OK1JL (sequence protocol)

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

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

Py ssize t PySequence_Size (PyObject *0)

Py ssize t PySequence_Length(PyObject *0)
MINT 2= R o DI TI 27 FOEERIRL, KT 2L -1 ZRLET, Z4id. Python O
len(o) &RICIZZAD 7,

PyObject* PySequence_Concat ( PyObject *ol, PyObject *02)
Return value: New reference. YIS 3 ¥ ol & 02 DAY (concatenation) ZiR L., K3 % & NULL %
IBLEF, Python DK o1l + 02 XFIL T,

PyObject* PySequence_Repeat (PyObject *o, Py _ssize t count)
Return value: New reference. I3 2847 =227 b o D count MFEDIRLZIR L., KT % & NULL
iR L EF, Python DR o * count X[H LTI,

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. [EIF % & ol & 02 O (concatenation) iR L, KT % & NULL %
BRUET, ol 28 in-place HHEZ VK- 5 255, in-place HEZITWE T, Python O o1 += 02 &
TP,

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py _ssize 1 count)
Return value: New reference. [ IIT 2 A7 =27 b o D count MHEDIRLEIRL, KT % & NULL
PIBRLUET, o in-place AV K— b T 255, in-place HEZITWE T, Python DR o *= count
ERLTY,

PyObject* PySequence_GetItem(PyObject *o, Py _ssize t 1)
Return value: New reference. 835 & o @ i HFEDEERZIR L, KT % & NULL %3 L %73, Python
DX o[i] EFILTT,

PyObject* PySequence_GetSlice (PyObject *o, Py ssize t il, Py ssize t i2)
Return value: New reference. RT3 0 D il 5 i2 ETOMDATA R %R, KT % & NULL
R LUE S, Python O o[i1:i2] ¥ LTI,

int PySequence_SetItem(PyObject *o, Py ssize_t i, PyObject *v)
0o D i HFHOERIZ v ZRALEF, KT 2L, FIAZENL -1 Z2RLEF; f¥F2L 0 ZIRL X
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3, 24X Python DX o[i] = v ¥ HUTT, ZOBEBIX v NOZR%Z BAMD FEA .

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

PySequence_DelItem().

int PySequence_DelItem(PyObject *o, Py ssize t i)
oD i BHHOBEZRTHIFRLE T, KT 2L -1 ZRLET, Python DX del o[i] AL T3,

int PySequence_SetSlice(PyObject *o, Py ssize t il, Py ssize t i2, PyObject *v)
0D il HB 2 FTOMDRT A4 RIT v ZRAL T, Python DX o[il1:i2] = v AU T,

int PySequence DelSlice (PyObject *o, Py ssize t il, Py ssize t i2)
— T VRAFTTI 2T oD il 5 2 ETOMDRTAREHIRLET, KT 2L -1 ZRLET,
Python @3 del o[il:i2] ¥R U T,

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
0 1283 value DHBEIE, T7205 olkey] == value 723 key DEEERLET, KT 3L -1
iR LU E S, Python D3 o.count(value) ¥R U T,

int PySequence_Contains (PyObject *o, PyObject *value)
012 value A>TV EIDPHELE T, 0 DHBEHRED value LEH (equal) 2 HIX 1 2R L. Zhbllst
DEFEWIE 0 BRLET, T7—0FAETSL -1 #iIBRLFF, Python O value in o AU T,

Py_ssize_t PySequence_Index(PyObject *o, PyObject *value)
o[i] == value Y RABBMINCHOD oA VT IR i ZRLET, TI7-DBFEETZL -1 ZIRLET,
Python D3 o.index(value) &R L TT,

PyObject* PySequence_List (PyObject *0)
Return value: New reference. =7 Y AbLIEFAT I TN 0o EMLNBEZROVAMNET TV =2 M 2
BUET, KBL/S NULL ZIRLE T, BENZ VA MIFLIEON I Z e BMRFIEENTVET, 20
¥ Python ®3 1list (o) ¥FF T,

PyObject* PySequence_Tuple (PyObject *o)
Return value: New reference. ¥ —o7 Y ABDBWNIATIITNTH S o ERICNERROX I NA TS =
M ERLET, KBLAS NULL ZRLE T, o X TADBFE, HihBSREZRLET, Zhllios
& HUIBHNERA -7 TV ERELTRL 3, Python DR tuple(o) LFRFETT,

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. ¥ —o Y AF7IA T 5 70D o & “PySequence_Fast* 7 7 I U DR
BCTHHATZ2A 727 e LTGRLES, A7V MBS Y RATHA 77 TN THROVEGEEIR
Xwt—Y m EZFHD, :exec:‘TypeErrort ZEH L F 3, KB LAS NULL 2R L F5,

PySequence_Fast* 7 7 I U ORAEIX, o A PyTupleObject ¥£721% PyListObject E{REL. 0 DT —
X7 4 —)VRICHEET 7R T30, ZOX5EGMHITONTVET,

CPython DFEETIE, DL o B =7 U AR TV THNE. 0 ZDDDEIRLET,
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Py_ ssize_t PySequence_Fast_GET_SIZE(PyObject *o)
Returns the length of o, assuming that o was returned by PySequence_Fast () and that o is not NULL.
The size can also be retrieved by calling PySequence_Size () on o, but PySequence_Fast_GET_SIZE()

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

PyObject* PySequence_Fast_GET_ITEM(PyObject *o, Py _ssize t i)
Return value: Borrowed reference. o 3 NULL T2 <. PySequence_Fast() DRL7A T =22 M TH
D, DD i B4 YT 7 ZAOHEHAMNICH 2 LREL T, 0 D i HFHOERZELE T,

PyObject** PySequence_Fast_ITEMS (PyObject *o)
PyObject R4 Y XDBERIZHZ T LA ZIRLET, ZOBETIE. ol PySequence_Fast () DiRL7=A
7Yz 7 PTHD, NULL THRVHDEEL TVET,

VAMDY A ZPEFEIND L &, X)) HEERPIEROEY 2 HEBE ST 20d LAKRWI 2IZHEELT
{BE WV, FOD, O—F Y ADEERHEELRVIAYTFF A NTOAERICHAEA VX E2HoTL P
XV,

PyObject* PySequence_ITEM(PyObject *o, Py _ssize_t )
Return wvalue: New reference. o @ i JRHOERZRL, KK T 2 ¥ NULL 2L £ 7,
PySequence_GetItem() DEHIRTH D, PySequence_Check() T o WEZIRT D E 5 H DAL,
HDOBATORBEITVER AL

7.5 ¥v 78770k 3JL (mapping protocol)

PyObject_GetItem(), PyObject_SetItem(), PyObject_Delltem() HHBHL T X\,

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

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

Py ssize t PyMapping_Size (PyObject *o0)

Py_ssize_t PyMapping_Length (PyObject *o)
BT 5eA 7027 b o HOF—DEERL, KT 2L -1 ZRLFET, 24U, Python DX len(o)
ERTIZRED T,

PyObject* PyMapping_GetItemString(PyObject *o, const char *key)
Return value: New reference. XFH| key WG T 2 o DERERLF T, KT 2L NULL ZiIBL F
F o Python O olkey]l ¥R UTF, PyObject_GetItem() HHBEL T W,

int PyMapping_SetItemString(PyObject *o, const char *key, PyObject *v)
A7 b o LTXFH key Al v \HMTTE T, KT 5L -1 ZIRLE T, Python D o[key]
= v 2[ALTY, PyObject_SetItem() BB L TL LIV, ZOREEIE v NOZREZEARD FH A,
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int PyMapping_DelItem(PyObject *o, PyObject *key)
AT b o, ATI b key AT AHIGH T EZHIBRL £ 5, KT 2L -1 ZRL X,
Python @ del olkey] EULTT, ZDMEIE Pyobject_Delltem() DI TT,

int PyMapping_DelItemString(PyObject *o, const char *key)
A7 b obb. XFF key BT AT ZHIBRL £ 3, KT 2L -1 ZiRL$3, Python @
X del olkey]l ¥R U T,

int PyMapping_HasKey (PyObject *o, PyObject *key)
~vTBRF T2 b F— key ZEOEEIC 1 BRL, 2O TRVEZIIZ 0 ZIRLET, Uk,
Python O3 key in o &EMTY, Z ORI LIFHEICHINL £7,

__getitem__() XY v FOMUHLHIIEZ 2F5MIMHIE N2 Z L ITHERELTLEI WV, =7 —%2RE
X B1iE,. Kb DT Pyobject_GetItem() %> TLIZE W,

int PyMapping_HasKeyString (PyObject *o, const char *key)
Ry TRATI 27 v 03F— key ZFOHEIC 1 ZIRL, 25 TRVEZIZIF 0 ZRLET, ZHU,
Python @ key in o L 5EliTF, Z DRARIFCHI LIZEICHRIIL 3,

__getitem__() XY vy FOMUHLHR, —RHNLFEHA 7Y =27 b OFERAITE 2 2 FilsH3mdl = h
5ZLWHERLTAEEIN, T7—2WMESIE212d. b DIT PyMapping_GetItemString () %o T
{72& W,

PyObject* PyMapping_Keys (PyObject *o0)
Return value: New reference. [RINT 2 XTIz 0o DXF—D0RZ2VAMNERLET, KT 5L
NULL 2R L £,

N—ay 3.7 TEHE: DENE. BBV AR LABEXTIAVEZRLTWE L,

PyObject* PyMapping_Values (PyObject *o)
Return value: New reference. N3 28 A 7227 b o DEPLRZ VA MERLET, KT s
NULL ZiRL £,

N—ay 3.7 TEHE: DENE. BBV AR LABEX TV ERLTVE L,

PyObject* PyMapping_Items(PyObject *0)
Return value: New reference. [RINT 2 A7 =27+ 0o DBEENOKRDLVAMEIRL, FEZRITIF—L
EDRTBA ST B TN oTVWET, KT 5 & NULL ZRL 5,

N—Tar 3.7 CEHE: DIEN. VA LB ERIALERLTWE L,
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7.6 17L—%70k21JL (iterator protocol)

ATV =W DDEHDOREBEI=2H D 7,

int PyIter_Check(PyObject *0)

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

PyObject* PyIter_Next (PyObject *o)
Return value: New reference. RAGMHER o IZBIF 2 RXRDEEZRLET, A7V =27 MIA 7L —XTRIF
NV FEA (T2 F 2y 7T 2D3MEH LMOBEETT), EREBMAH Ko TWRWEGEIX, Hilst
2ty P ENTWRWIREET NULL 2B L £5, HRZWD HIHcT 7 -2 U583, NULL 2K L,
FAELBINZXH L X5,

ATV —=RDBEFTERIIDO o TRELMHEZITTON—T2EL e, COa—-FRUTOX512k23133TT:

PyObject *iterator = PyObject_GetIter(obj);
PyObject *item;

if (iterator == NULL) {
/% propagate error */

while ((item = PyIter_Next(iterator))) {
/* do something with item */
/* release reference when done */
Py_DECREF (item) ;

Py_DECREF (iterator) ;

if (PyErr_Occurred()) {

/* propagate error */

}
else {

/* continue doing useful work */
}

7.7 N\ 7770k 3JL (buffer Protocol)

Python THIHREEZZ WL DDA TP =7 M, TEICH 3 XTVEH F 7213 buffer NDT7 7 R ERMHL %
o ZDXIRFATI 7 b2 LT, HlAIAAD bytes X bytearray . array.array D &K 572\ DH DR
BT oNE T, y— FAN=T 4 DI A 75 VIFEIGLHESPBAERAT O X 5 Rl B D2, 2h o S
DUEERT DI ENTEET,
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ZNZNDRIZNEHED <Y T 4 V7 A2HBE T, BEOLHREBRRXEIANY 77 bR 205 HED
FHEZzEAELET, W<O2ORUTEMNT2a—21T5 e RAEENY 77 T 7R T2 EDEE
nEs,

Python (& buffer protocol DT C LNV OMAAHAZRMEL 5, ZoF v ba i3 =oofm»d b x93

o BT ZMTIE. HIBI, ZDOATI 2 PO TNEREZDHZ Ny 7 7 BT S HRZRATE 2 "buffer A
VR=T 2= R BRI AR FTEHIENTEET, COA Y R—Tx2—R3I Ny T 74T ME
EE (buffer object structure) DEITIHHAL 35

e AT AT, A7V PORBIHZET—EZANDRA Y EZ{ELVLO0OFEPFHTEXS
(72 21EX Y v FEIEO,

bytes % bytearray REDS Y INLRA TV =27 ME, WEHD Ny 7 7 =% 4 OB TREL $3, A
MDA DR S FIHFTEET S, BRI, array.array BRET 2 ERIZTLF AN, MEIZRZZEDRHH 5,

buffer £ ¥ % —7 2 —RADFHZFD—HE, 77 ANATP 27 bD write() XY v RTF: buffer £ > &% —
7z —ARBLTHDONS MIZRETELZLEARLT TV 27 P TH I 7 ANKCHEZAD I D TEET,
write() &, ZO5IE LTEINLA TP 27 PORNFERIINT2H5AN LERAT7 7t RDATREL LE
I, readinto() DEIRMD XY v FTIE, ZOFIMONEIIHNT 2FHZAAT 7 ABBETT, buffer 4
YE=T7x—RZED, ATV 27 MEFAEEMS, AHLERNY 77 ADT 7L A ZFHAIT o ERE D
HEET20EINT N TEFT,

buffer 4 ¥ X —7 = —ZDHFMEIIE, NREBLDEF TS 22 b DAY 7 72825 ZODTESHD T
o IELWEHT PyObject_GetBuffer() ZM-UHT;
o PyArg_ParseTuple() ([ FZDREIED VD) Z y* . wx £/ sx formal codes DWWFT L & B
IO S

B 5D —ATH, buffer B L 72 - /2[RfIC PyBuffer_ Release() ZFEUHE ZIINUIRD ¥ A, Th
ZRLE. VYRV =D XD IkkARMEIC OB 2B/ H D $7,

7.7.1 buffer #&&&

Ny 7 7GR (F72IZEM0IC “buffers”) EHIOA 7Y =27 b DAL F U F—X% Python 7'u 2 J ~<Icigfits
ZDIMERNTY, ZAUdE, ¥rabt—R 74y 7B LTHHHTEE S, ZOXEY 7Ry 7 25T
BIEHERM S 22T, YART—X T L THHHIC Python 7027 S22ty 2 2 e A TE %5, XEVIE,
CIEROKREREHERD»S LNERAL, ARV—=T 4 VI RATLATIA T I VICETHOXEY 70y 7
HbLNFHAL, BEILT 223 AT 4 7DA Y AXAEVEAZIFETOWIMHIA 22 LOAEHA,

Python 4 ¥ 2 7V 2k o TIRBENZZ DT KB IZERR D, Nv 7 71 PyObject KA ¥ X TIFR AL,
Y TINTE CHERT S, 207, fERE a b —IERICHLITITXE T, Ny 7 7 D—RINE T v R—23
Bz & =&, memoryview 7Y = 7 M IMERZINE T,
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IVAR=bENEA TP 27 b 2ELFEOROIHIAIZIE, Buffer Object Structures SR L TL 72 & W,
Ny 77 BB T 51, PyObject_GetBuffer() #BIMLTL X W,

Py_buffer

void *buf
Ny 7774 =)L EBRRLTVImEMEEDRHZIETRA VX, N 772} t72 47927 b
TEYEXE) 70y 7HOEDONMBEICS 2D 2 ET, FlZIE strides AL, ZOHIEXEY 7
0y ZORE»D LNERA

Eif: D% E ZDHEIFAEY 7ay 7 OEHZIEL £5,

void *obj
IIZAR-—PENTVWE2ATY 27 POHLVWER, ZHREIHAEZC L > THA SN,
PyBuffer_Release() XX o THEMICT 7 VA PEINT NULL KRESINET, ZD7 14—
L RIFEREHE 7 C-APT BIRIO R b 1 & i T,

PyMemoryView FromBuffer() F7:i& PyBuffer FillInfo() IZX->TT v F&Nlz —RHIHR Ny
77 THDBRNE T —ATIE, TD7 14—V FIENULL TF, —RINIC, T AK— 47T =2 M
CORAREFHL IR TEA,

Py ssize 1 len
product (shape) * itemsize, contiguous ECHI T, FEDXEY 7y 7OEXICRDET, IE
contiguous BLFITIX. contiguous RINZ I ¥ — I N=GECHEMEN D OEX T,

((char *)buf) [0] 2*& ((char *)buf) [len-1] DHPAND 7 7t 2%, el (contiguity) % &
T2V TR ML THGENNY 77 ML TOAHSNE T, ZLDHEI, ZDL57RY
2 T % PyBUF_SIMPLE ¥7-1% PyBUF_WRITABLE T,

int readonly
Ny 77 itAHLHEHATHE20RLET, D7 4 —) RIiX PyBUF_WRITABLE 7 5 7" CHilfflT %
S

Py ssize t itemsize
FEE D7D byte i DY 4 X, struct.calcsize() %IE NULL @ format fHIZH L TRELNH L7
FREFELTT,

EERHIAN: HBEED PyBUF_FORMAT 7 5 7 REET BNy 7 7 2ERLHE, format
13 NULL ICEREZXNE T, L L itemsize ZTLD 7 +—< v M- EEEEL T T,

shape FIET 5454, product (shape) * itemsize == len OFXDF o, FIHEIX itemsize
% buffer ZHL7-DIHATEET,

PyBUF_SIMPLE %7213 PyBUF_WRITABLE TR L 7#®. shape 7% NULL THHIUI. HEHIX
itemsize HEM LT itemsize == 1 L RAIRITNIRD THA,
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const char *format

BEE O ONAZIEET S, struct BV 2 — L AR A ALED, NUL X EH, ZDEAL VY ZD
fEAY NULL 72 &, "B" (fFB#EL N4 b) & LTRbDNE T,

D7 4 —) & PyBUF_FORMAT 7 5 7 & » CHlflI X E 3,

int ndim

Py

Py

Py

XEYM N RTHHNER L TOBRORIEE, 0 DEHE. buf ZADIEERT 1 DOEEREIELT
WET, ZOHE. shape, strides, suboffsets i& NULL TRIFAUIR D F8 A,

PyBUF _MAX_NDIM XUt DAl 64 IZHIR L TV E 3, $REEHIE Z OFIR %2 8 L irhudz b
FH A, ZXRICHEFIDOMHE M PyBUF_MAX_NDIM JUTE CTENZ B LI ICTHRNETT,

ssize_t *shape
AXEY LD NXTEHOEERT, BRED ndim TH B Py_ssize_t DELHITF, shape[0] * ...
% shape[ndim-1] * itemsize |& len ¥ FEL L RIFNUIRD FHA,

shape DfflX shape[n] >= 0 IZHIRX 1 F T, shapeln] == 0 DEFEICFHCEREDILETT, il
W& complex arrays #BIRLUTLIZE W,

shepe (JBIR) ECANEHFIHIE 22 & 137 A LEHTS,

ssize t *strides
BRICIZBOTH LWEERZEZ720ICAF Yy 254 VIRERT, BX ndim O Py_ssize_t @
Bl

AT 4 FEZF, FEROBREZIHETEET, FUEDEYTIE. A MF 4 MGEETOWITIENTT,
UH LFIH#E R, strides[n] <= 0 O/ —2AZMHT 2 Z e A TEZRENDH D FF, FliconT
& complex arrays ZZILTLZE W0,

HEZHIZL 5T, ZOD strides EiFEFHAH LEHATT,

ssize_t *suboffsets

Py_ssize_t BIOERZFDORE ndim OHLY, suboffsets[n] >= 0 DHHIF. n FHDXITIZ
Bo TRIFSN TV AEIZAR A > & T, suboffset {HIZH R A ¥ X DB MR L 72 RITAANA MINZ
UV ERLTVE T, suboffset DEDPEDEDIGEIEZ. KA ¥ X OSRBIIIAE (HkE L7
XEY 70y JNCEEZERLEINND) LW 2R ET,

2 TD suboffset BWEBMDLGE (D% D BIBRIAE) LIFE. D7 4 =L FIENULL (77 4L+
) ThRFERD A,

Z O DELYERBE Python Imaging Library (PIL) TbHATWE S, 2D X5 RESITERIZT
TR RFTBHFEITOVTESIZFEL Z 2k complex arrays 2SR L TL 7230,

HEHIZL o T, suboffsets ECFIZFHAH LEHATY,

void *internal
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Ny 77 2RI 2MOA TV =7 N NERINCHIH S 2 720 DZEET T, FlRIE, BN Z D2 E
WCEERR % X v 2 b LT, shape, strides, suboffsets ¥\ o 72E05E Ny 7 7 R % ¥ ZICFARFIC
RINT ZREDPEIDEEMTE 77 7SI N TEBTL LD, Ny 77 2B HNK. 2D
EEZRUTEELTIRD EEA

172 Ny IT7VI9IRDEAT

Ny 7 7 3@ H. PyObject_GetBuffer() Zffi5> 22T, TVAR—-PbTEHA TV MInNy 77 )T X}
ZEDZETHROLNET, XEY OMMABHEOEHIEIZIICO 570, HBEER flags 518 z2fE->T. H
BPRZ BNy 77 OFEEHEEL T,

Py_buffer DT 4 —/LFiF, V7 TR MORIC K > TERI 2RI TICERINE T,

DOZAMIEKEFELBWI =LK

TEED 7 14—V FiX flags DFEEZZITITIC, FIRIELWETREINE T, : obj, buf, len, itemsize, ndim.

readonly, format

PyBUF _WRITABLE
readonly 7 4 —/VRZHIEILE ST, dLIDT7 7 7PHREINTWVSIEA, exporter 13, HEZiAA
AJREZL Ny 7 7 AR 200, S RTIUIRMZHE LRI NERD £2A. 77 7PRES AT
WA, exporter 13, FtAH LEH L EZAAARERANYy 7705 5 2L THHB VW EEAD,
EEHTREET 2085 23R TOHEE I L T—HESRITIUIRD £8 A,

PyBUF _FORMAT
format 74—V FEHIELET, L7 77PRESNTVIUR. D7 4 =LV FERIELEHDRIT
N D FEA, 77 7DBRESNTVWRFIUE. TD7 4 =)L F%& NULL IZRE LRTIRD X
A,

PyBUF_WRITABLE 13, RDHEICHTL 280757 d | ZMo THEVWERA, PyBUF_SIMPLE ¥ 0 L EFRKX
NTWS DT, PyBUF_WRITABLE \FHMREZIAAFRER AN Y 7 7 ZERT 2D 7 7 7 LTHER 9,

PyBUF_FORMAT \&. PyBUF_SIMPLE DAADY D757 d | ZMloThrEVERA, BRED7F 7 B (FEk
LAAR) 74—~y FRBIHERLTVWE T,
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shape, strides, suboffsets

ZD7 5 7%, IR TEMEDSKEVIEICAR7ZXEY ORENZESEERELET, Mr0 7527038, ZRkb
TREBEINEZT I ZTOTRTOE Y b EELI L IRFERELTLEE N,

V7 uy & shape | strides | suboffsets
yes yes WIS G

PyBUF _INDIRECT

PyBUF_STRIDES yes yes NULL

PYBUF_ND yes NULL | NULL

PYBUF_STMPLE NULL | NULL | NULL

BEEMEOU I TR b

A bF4 FOERMBD > THRLTH, C £/21d Fortran D EfGE MEAMICERSNZFIEEERDH D 5, X
P74 MEHRZ LIS, Ny 7713 C LBHEL TV 2REDRDH D 9,

R/ sy & 3 shape | strides | suboffsets | contig
yes yes NULL C

PyBUF _C_CONTIGUOUS

PyBUF_F_CONTIGUOUS yes | yes NULL F
PyBUF_ANY_CONTIGUOUS yes | yes NULL | G2 F
PyBUF_ND yes | NULL | NULL C

#RUIIX+

HhE2E2THOY 7T A DfEIZ, BIOETDO T 7 7OHAGEHLE THBINCERINTWVWE T, Bl X512,
Ny 77—=70 b a)VTREBIERHINIHAGDEEZE—D 7 77 LTHRMHELTE T,

RDT—=TND U ZHEREPIRERTHE 2R LET, FHAFEIZ PyBuffer_IsContiguous() ZFFUHIL
THGEEZHEST 2RBENHZTL & I,
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DOITR b shape | strides | suboffsets | contig | readonly | format
PyBUF_FULL yes | yes BELYE | U 0 yes
PyBUF_FULL_RO yes yes RERIGE | U 120 yes
PyBUF_RECORDS yes | yes NULL Y 0 yes
PyBUF_RECORDS_RO yes | yes NULL U 1720 | yes
PyBUF_STRIDED yes | yes NULL U 0 NULL
PyBUF_STRIDED_RO yes | yes NULL U 140 | NULL
PyBUF_CONTIG yes | NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes | NULL | NULL C 120 | NULL

7.7.3 EMLET

NumPy X4 )L: shape, strides
NumPy R & A )V OEH| OiaH GG itemsize, ndim, shape, strides TERINE T,

ndim == 0 OHFEIX. buf DIET X EY DHFFTE. H A4 XD itemsize DAH FHE LTHRRENE T, 0%
AL shape ¥ strides DM 7 & % NULL T,

strides 7% NULL OEEE, BFNIAEED n Xt C BFl e LTHREINE T, 5 ThVWHEIE, FIHEIERD
X5 n ZOtEANc 7 7 2 L ud e b 8 A

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];

item = *((typeof (item) *)ptr);

FRRD K, buf BXEV 70y ZJNDOEDEFITHIET I EHARET T, =7 AR—X -3 OBBZEHH Y
5L &o TNy 77y DA MERRERE T,

def verify_structure(memlen, itemsize, ndim, shape, strides, offset):

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

"""Verify that the parameters represent a walid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
memlen: length of the physical memory block
offset: (char *)buf - mem
nn
if offset 7, itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False
if any(v % itemsize for v in strides):

return False

if ndim <= O:
return ndim == 0 and not shape and not strides
if O in shape:

return True

imin = sum(strides[j]*(shape[j]l-1) for j in range(ndim)
if strides[j] <= 0)

imax = sum(strides[j]*(shape[j]l-1) for j in range(ndim)
if strides[j] > 0)

return 0 <= offset+imin and offset+imaxt+itemsize <= memlen

PIL XZ-JL: shape, strides, suboffsets

PIL 22 A VORI TREHEOEROMIZ, H2ZRTDO ETROERZIMFT 27-DI1WB R A XE2RTE
T, flzE, @ED 3 X5T C Bl char v[2] [2]1 [3] &, 2 KICELHIAND 2 DD EA ¥ X5 6732 2H05] char
(xv[2])[2]1[3] ERA2Z2dTEFET, suboffset RELTIE, ZTNSHD 2 DDKRA VXX buf DFLTHIZHEDIA
D, XEVDY I THEETE 2 2 DD char x[2][3] EHIZIEL T,

RDOFENZ, strides B suboffsets B NULL THRWEHED, N RJLA VT v 7 A k> THRENTWS N Rt
HNOEZEADRA ¥ R EIRTEETT:

void *get_item_pointer(int ndim, void *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (char*)buf;
int i;
for (i = 0; i < ndim; i++) {

pointer += strides[i] * indices[i];

if (suboffsets[i] >=0 ) {

pointer = *((char**)pointer) + suboffsets[i];

(RDR=212Hi <)
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(FIDR=I 5 DfEE)

return (void*)pointer;

7.7.4 )\v 7 7EEDREEK

int PyObject_CheckBuffer (PyObject *obj)
obj buffer £ ¥ X =7 2 —R%ZHKRK—-—PLTWVWEHEIT 1 ZRL., Z3TRVWIEAEIX 0 ZIRLET, 1
ZIRLU7Ie LTH, PyObject_GetBuffer() DBIMIT 5 Z LIIMRIEEINERA, ZOBEBIXEICHIIL
9,

int PyObject_GetBuffer (PyObject *exporter, Py buffer *view, int flags)
exporter 1 flags THHE INT=J5IET view ZHDH 2 XS ICERLF T, d L exporter BHFEINIZL B
DIy 7 7 ZRETER WIS, PyExc_BufferError %% L. view->obj % NULL ICFE L7z LT,
-1 ZREIRTFAIRD FH A

BRI L7z 8 Zid. view 23D, view->obj I exporter NDFLWEBREHREL, 0 ZRLET, F 1V
RONY 77 7aNLXBV VIR N ER—DF TV 27 MIZYXRA LD M T 55 —RXTld, view->obj
& exporter DRODDICZDATY =227 F2ZRULET Ny T 73Ty MEER 22U TR
W),

malloc() ¥ free() D Xk 512, MU H LITKII L /2 PyObject_GetBuffer() ¥ X7k 3
PyBuffer_Release() DFMUH LA RITNZNIERD FR A, Mo T, Ny 77 DFANPFEALS
PyBuffer_Release() DB 1 B2 H IR TIUIR D 8 A

void PyBuffer_Release (Py buffer *view)
Ny 77 view ZfFR L, view->o0bj DB AV Y M2 1 DO LET, ZOBBIEINy 7 72bI s
DB BRo L BRXMUHERFNUIRST. £ LARVESZROY IR DGET,

PyObject_GetBuffer() Z@BLTHIFELTWARWAY 7 710 LT ZOBBEIHT OEEBENT 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 ¥ 3.9 TEM.

int PyBuffer_IsContiguous(Py buffer *view, char order)
view TERINTWVDIXEYD, C AKX A ) (order == 'C') D ¥ EH Fortran A X AL (order ==
F') B O Zh, Z2OWVTID (order == 'A') THII 1 ZRLE T, TALANDEER 0 &K
F5, ZOBEBIIEICHILET,

void* PyBuffer_GetPointer (Py buffer *view, Py ssize t *indices)
Bz o7z view MIZH 5 indices BTET X EVEBEZIIS L ¥ 3, indices ¥ view->ndim DA > 7 v
I 2D BRAEHEE L TOWRITUERD FH8 A,
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int PyBuffer_FromContiguous(Py_ buffer *view, void *buf, Py_ssize_t len, char fort)
HE T 5 len N4 & buf 25 view IZaV—LUFET, fort 1T 'C' 2 'F' RIEETEFET (2hth
C BFER X AL L Fortran A XA VONEFZRLET ), BUIRICIE 0. =5 -2l -1 ZIRL %9,

int PyBuffer_ToContiguous (void *buf, Py buffer *src, Py ssize t len, char order)
sre 26 len NA b EREHRBIT buf FICaE—LE T, order 13 'C' £721F 'F' £ A (CRAXA
VB & 721% Fortran A X A VIEF /3 E0LA) 24EETEES, BUILZ6 0 2HRD, =5-R5
-1 2NRD £,

len 1= sre->len DEFE. T OBEEBIIFRL 5,

void PyBuffer_FillContiguousStrides(int ndims, Py _ssize t *shape, Py_ssize t *strides,

int itemsize, char order)
strides FeH %, itemsize DRE S DERDB AL FHENLD, shape DB % L7z & (order 25 'C' 725

C-style . 'F' 7 5 Fortran-style ®) ZXJthisl| & LTH®D %,

int PyBuffer_FillInfo(Py buffer *view, PyObject *exporter, void *buf, Py ssize t len, int read-

only, int flags)
B A XD len D buf % readonly IZHE - 7FE ZIAAF] /AR DFRETRHATEI N 77V 7T X M 2L

£9, buf IIFFSHEL AL FDAIE LTI XS,

flags BIBUIV 7 A MDD XA THRLET. ORI buf 2HiAH LERCIEEZNTWT, flags I
PyBUF_WRITABLE HEEEZINTWARWVIRD . 27 7 ZIHESINED I view ZHD F T,

BRI L 7z & Zid, view—>obj T exporter NDFILWEREHRE L, 0 ZIRLET, KRMLALL =i
PyExc_BufferError %i%H L. view->obj I NULL #&E L. -1 R L ¥ 7;

ZDOBEE getbufferproc D—HERE L THE S HEITIE. exporter 3TV AR —b T 547 =27 MIEE
LAERTHUER ST, 5T flags ZEFEETWCEIRITUIRD FHA, £ TRWVWEEIE, exporter &
NULL TRIFUIZRD £E A

7.8 WAy T 7FORIL

A= 3y 3.0 TIRHER,

e DB, Python 2 @ WAy 7> 7a b aj) API @—#T%F, Python 3 Tld, 5207 mta
WVIFELEEAD, 2x OI— FZBELL TV LS BB TwRd, LWy 770K &
D H 2 7 v XR—BBD XS ITREZFVETH, Ny 7y BTV AR- I ZHEENZY Y —R
DA ZEMT 223 TEE A,

WoT, B2F TPz bDANY 77 a2 —%2HIET 572012, PyObject_GetBuffer() (b LI y*x BX U
wk 74— v b1—F T Pydrg_ParseTuple() RZOff) ZIFFH L, Ny 77 a—ZMRT 5 & 2T
PyBuffer_Release() ZWEUHIL %9,

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize t *buffer len)
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XFER=ZADANE LTHR2H5AL LHEHAXEY FOMNEANDRAL Y XZ2RLET, obj 5/8ITH—&
TRAYIMPORBINFNY T 74V R—=T 2 =R P R— P LTORITNVIRD EHA, KT 2L 0%
B L. buffer XEYDMBEIZ, buffer _len ZNy 7 7 DRIWCHKELE T, T7—DFRICIE -1 ZiIBL.
TypeError Zt > F L X7,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py ssize_t *buffer_len)
EEOT -2 WD AN LEHADOXEY LOMENDRA VX 2IRLET, obj 5IEBIFHE—LI7 X b
MORBMAMLATREN Y 7 74 Y X =7 2 —RA%HR— P LTOWRITIUIZRD FHA, BT 2L 0 %
RU. buffer # X €V DMEIZ. buffer len Ny 7 7 DRIIWCHRELET, T7—DFITIE -1 ZKEL.
TypeError 2ty F LE T,

int PyObject_CheckReadBuffer (PyObject *o)
0 ME—E T XY MO RIFAM LAY 774 VR —=T7 2 =% H K= LTWVWBHEIC 1 ZEKL
$9, ZNLBHOGEIIE 0 2R L ET, ZORBUIHITERIIL 5,

CORBNIER LT Ny 7 7 OEUS L IR ITV. 2RSS 2 B OO UHNCEE 2 2 ISl X
NBZZLWREBRLTLEIY, 7 —2HEXEBI121E. PyObject_GetBuffer() ZRbDIZHE-TL 7
2\,

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
HXIALABER X EY FOMENDKRA YRR L ET, obj 5IEIEH—E TR Y PHPBREILFNY 77
AVER=—T 2 —REPR-—PLTVRIFNIRD FRA, BT 2L 0 2R L. buffer #XE) DMEIZ,
buffer_len 2Ny 7 7 DRZWCHRELET, =7 —DFICIE -1 &R L., TypeError t v FLE 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

PyTypeObject
HAABMZ LR T 2BFICHWONS, A7 =27 P 2RT CMERTT,

PyTypeObject PyType_Type
A7 27 VEGOMA T 227 M TF; Python LA YIZBIF 3 type LRI LA T =7 M T,

int PyType_Check (PyObject *o)
Return non-zero if the object o is a type object, including instances of types derived from the standard

type object. Return 0 in all other cases. This function always succeeds.
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int PyType_CheckExact (PyObject *o0)
Return non-zero if the object o is a type object, but not a subtype of the standard type object. Return

0 in all other cases. This function always succeeds.

unsigned int PyType_ClearCache ()
WEHOMRF v v 2227 V7 LEY, HEDON—Ta Y XT7ZRLET,

unsigned long PyType_GetFlags (PyTypeObject® type)
type DAY N—=TH 5 tp_flags ZIBRL T, ZOBBUIEARNIC Py LIMITED API ZE&RLTES
ZrEREELTWET, ZRZFND 7 5 21E python DRELZ VY —ATEELTWS Z e BHEILEXNTY
FIH, tp_flags BRIIRE XN API O—ETIEH H 8 A

N—P a ¥ 3.2 TEMM.
N—=Ta v 34 TEE: BDEDHD long TId7 < unsigned long I H E L7,

void PyType_Modified (PyTypeObject *type)
NEDOMKF v v > a%, ZD type EITXRTOV T XA L TEINCLET, ZOBEEII type DJE
MRENE Y 7 RFN R ZEE L7 5  ICFHTHHOH S RITFUIRD TH A,

int PyType_HasFeature (PyTypeObject *o, int feature)
Return non-zero if the type object o sets the feature feature. Type features are denoted by single bit

flags.

int PyType_IS_GC(PyTypeObject *o)
BA TSz bH o PMERSEBHESY K- FLTOL2HEICEHLRELET; ZOBBIIMKEY 77
Py_TPFLAGS_HAVE_GC O EIREEF = v 7 LET,

int PyType_IsSubtype(PyTypeObject *a, PyTypeObject *b)
a b DY TRATDERICHEZERLET,

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_l nitems)
Return value: New reference. BdA 79 27 v @D tp_alloc T BT =4V v 712 FF T, Python
DFT7FNIDRXEY 7O = XADZZXLZ[oTHLVA VAR 22707 — L, IRXTONEE
NULL CTHIEHMEL %5

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. 1A 72 27 b D tp_new X FTBV 2RV v IV FSTY, B
tp_alloc ARy EHoTHLWA VAR Y ARERL T,

int PyType_Ready (PyTypeObject *type)
ATz DT 7A4F 74 REITVET, ZOBBELTOA T 27 b TUHLETR T T 572012
CHEINBRL TR ERA, 2O, BESZ SAB PSR LzZAny b2RA 7Y 27 MBS
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void*

LREDDHD FF, MHL7HEITIE 0 ZIEL, =7 —DHEITE -1 ZB L THNMERZREL 7

FARR: 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.

PyType_GetSlot (PyTypeObject *type, int slot)

Hzohizzxmy MRS A TV SEEARA > 22K 3, R DEA NULL OBFEE, Aay bH
NULL 2>, BB AERGIETHEEINZZ e 2R L ET, @, HOH LANE D ED R A > & %@tz
BENZEF X R P LET,

See PyType_Slot.slot for possible values of the slot argument.
An exception is raised if type is not a heap type.

N— g v 3.4 TEM.

PyObject* PyType_GetModule (PyTypeObject *type)

void*

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 THEM.

PyType_GetModuleState (PyTypeObject *type)
Return the state of the module object associated with the given type. This is a shortcut for calling
PyModule_GetState() on the result of PyType_GetModule ().

If no module is associated with the given type, sets TypeError and returns NULL.
If the type has an associated module but its state is NULL, returns NULL without setting an exception.

N— ar 3.9 TEM.

8.1.
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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 wvalue:  New reference. Creates and returns a heap type object from the spec

(Py_TPFLAGS_HEAPTYPE).
If bases is a tuple, the created heap type contains all types contained in it as base types.

If bases is NULL, the Py _tp_bases slot is used instead. If that also is NULL, the Py tp base slot is
used instead. If that also is NULL, the new type derives from object.

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 v 3.9 Tl

PyObject* PyType_FromSpecWithBases (PyType Spec *spec, PyObject *bases)

Return value: New reference. Equivalent to PyType_FromModuleAndSpec (NULL, spec, bases).

N—a ¥ 3.3 TEM.

PyObject* PyType_FromSpec (PyType_ Spec *spec)

Return value: New reference. Equivalent to PyType_FromSpecWithBases (spec, NULL).

PyType_Spec

Structure defining a type’s behavior.

const char® PyType_Spec.name

Name of the type, used to set PyTypeObject. tp_name.
int PyType_Spec.basicsize

int PyType_Spec.itemsize
Size of the instance in bytes, used to set PyTypeObject.tp_basicsize and PyTypelObject.

tp_titemsize.

int PyType_Spec.flags
Type flags, used to set PyTypeObject.tp_flags.

If the Py_TPFLAGS_HEAPTYPE flag is not set, PyType_FromSpecWithBases () sets it automatically.

PyType__Slot *PyType_Spec.slots
Array of PyType_Slot structures. Terminated by the special slot value {0, NULL}.
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PyType_Slot

Structure defining optional functionality of a type, containing a slot ID and a value pointer.
int PyType_Slot.slot
A slot ID.

Slot IDs are named like the field names of the structures PyTypeObject, PyllumberMethods,
PySequenceMethods, PyMappingMethods and PyAsyncMethods with an added Py_ prefix. For

example, use:

e Py_tp_dealloc to set PyTypeObject.tp_dealloc

e Py_nb_add to set PyNumberMethods.nb_add

e Py_sq_length to set PySequenceMethods.sq_length
The following fields cannot be set 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

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—Y a3 3.9 TEHE: Slots in PyBufferProcs may be set in the unlimited API.

void *PyType_Slot.pfunc

The desired value of the slot. In most cases, this is a pointer to a function.
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May not be NULL.

8.1.2 None #7>xV k

None IZX3 % PyTypeObject &, Python/C APl TIREEAMEINTORVDTHERL TLLEZ W, None I35
#T (singleton) ZDT, A7 =2 FOFE—MTZA b+ (C Tld ==) 2F 523 THA7E»5TY, RUHEHHD
5. PyNone_Check() BAEIIH D £E A,

PyObject* Py_None
Python {281} % None A 7Y =7 hT, fHERRVWILERLET, ZDOATI 27 MNIWEXY v FHHD
FHA, BRIV Y MZOVWTIE, ZOAT7P 227 P MDA T 27 b EFEBICRS BDEBDH D T,

Py_RETURN_NONE
C BA%H & D Py_None DBHIZ BN WE T, (Z4Ud None BRIV Y b A Y7 U RX Y FLTE
LEd, )

8.2 BERA T U b (numeric object)

8.2.1 BEEA T U I (integer object)

FTARTOEBIIMEEOREZ R DD "long” B L THEREXNTT,

Io7—DEEZ¥r, 1L A YD Pylong_As* AP IX (return type)-1 ZiRL E325. ZAUIBUEE B33+
XFHA, APTEMFZ0I121& PyErr_Occurred() %o TLEE W,

PyLongObject
Z D PyObject DY 7 XA FIBFIN LRI L 3,

PyTypeObject PyLong_Type
Z D PyTypeObject DA ¥ AR ¥ AX Python BE 2RI L £3, Z4ud Python L' A ¥IiZBI} % int
ERCATY =2 MTT,

int PyLong_Check (PyObject *p)
518AY PyLongObject 2» PyLongObject DY 7T XA FTH2 L ZICEZIRLET, TOBBUIEICHIIL
£9,

int PyLong_CheckExact (PyObject *p)
518A3 PyLongObject T&H %75 PyLongObject DV 7T XA T TRV ZICEZIRLE T, ZOBITHEIC
ML F 3,

PyObject* PyLong_FromLong (long v)
Return value: New reference. v 7> &#1727% PyLongObject A 7Y =7 M EER L TRLE T, KBk
FITIX NULL 2R L £,
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The current implementation keeps an array of integer objects for all integers between -5 and 256.

When you create an int in that range you actually just get back a reference to the existing object.

PyObject* PyLong_FromUnsignedLong(unsigned long v)
Return value: New reference. C @ unsigned long 75 #1727 PyLongObject A 7Y =7 MEEML T
KU EF, KL BITIE NULL 2R L £3,

PyObject* PyLong_FromSsize_t (Py ssize t v)
Return value: New reference. C D Py_ssize_t B b¥i772 PyLongObject X 7Y =27 b AL T
RLUET, KDL 2123 NULL 2R L £5,

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C @ size_t BUh #7272 PyLongObject A 7Y =7 AR L TGRL ¥
T, RO L FI2E NULL ZIRL ¥7,

PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C @ long long Zi» H#17272 PyLongObject 7 7Y =7 M ZAEMRL TR
LEd, KDL 121 NULL 2B L %3

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C @ unsigned long long MHB#7:72 PyLongObject A 7Y =7 b
AL TGELE S, KDL ZITIE NULL ZIRL £,

PyObject* PyLong_FromDouble (double v)
Return value: New reference. v OFERE D #7272 PyLongObject A 7Y =7 P RAEML GRLE T,
KDL F12IE NULL 2R L £9,

PyObject* PyLong_FromString(const char *str, char **pend, int base)
Return value: New reference. str DX FHUEICFESNT, Hi/-72 PyLongObject BIBELET, ZDL X
base BRI U TXFHNEMIRL £3,. pend 75 NULL THRWEEE, *pend I str FTHEDPRBHEI ATV
BEFUBEDFHELF D7 FLRAZILTWE T, base 3 0 DIFAEIE. str 1 integers DEFHZ i - THE
RENET; ZOGAETIE. KBHEIC 05D 2 0 ThROWHERIZ ValueError ZEH L £3, base 25 0 Tk
FAUL, base 13 2 KL 36 LD TRITINUILD $HA, SLHOZEH, EROEEDORLYUTOMICH
PH—D7 X —-Ra7 3 EHINET, HFEHELRWVIEA, ValueError BAH I N E T,

PyObject* PyLong_FromUnicode(Py_UNICODE *u, Py _ssize_t length, int base)

Return value: New reference. Convert a sequence of Unicode digits to a Python integer value.

Deprecated since version 3.3, will be removed in version 3.10: &f\WR X A )LD Py UNICODE API ®—
8G9 PyLong_FromUnicodeObject () T 2 XS ITBITLTL1Z2& W,

PyObject* PyLong_FromUnicodeObject (PyObject *u, int base)
Return value: New reference. Convert a sequence of Unicode digits in the string u to a Python integer

value.

N— 3 v 3.3 TEM.
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PyObject* PyLong_FromVoidPtr (void *p)
Return wvalue: New reference. KA X p 75 Python BEMEEZAERL T, K4 ¥ RXOHEIX
PyLong_AsVoidPtr() %M LR, bHIG SN E T,

long PyLong_AsLong (PyObject *obj)
obj 3K F. C D long KHZIKELET, L obj 2 PyLongObject DA Y AR Y ATRIFNUE FTF.
ZD __index__() AV v FHBZWIE __int__ () XV v F%Z (b LHAE) MUHLT, A 7Yz %
PyLongObject WAL £3

b L obj OffiDS long O#EIFASTHAUL. OverflowError XML £3,

I —PRELL ZIWZ -1 ZBRLET, AT 2MT 27401213 PyErr_Occurred() Zffio TLZE W,
N—=Y a3y 3.8 TEHE: AJRETHIUL __index__() ZfS> K51 h Lz,

N—ar 3.8 TIEHERE: __int__ (O OAIZIEHERETT,

long PyLong_AsLongAndOverflow(PyObject *obj, int *overflow)
obj 73K T, C D long RIEERELE T, L obj  PyLongObject DA ¥ ARV ATRIFNIE, £,
ZD __index__ () XAV v FHBHWIE __int__ O XV vy FZ (b LHIX) MUHL T, A7Y=7 %
PyLongObject WAL £73,

H L. obj DfEA LONG_MAX X D KZ=\\h, LONG_MIN X h/hNXiFHuE. *overflow &, Thzh 1 2 -1
Caﬁi‘éﬂ -1 BIRLET; 3 RFAUE foverflow 13 0 ICRESINE T, d L. IrOFNRFKEL
FEE foverflow 25 0 IZREZXN -1 ZIRLET,

I7—DRELLZIC -1 ZRLET, AT EMNT 272DI121E PyErr_Occurred() Zfio T 72& W,
N—a v 3.8 TAH: RETHIUL __index_ () ZMHS XS5k XL
N—Yar 3.8 TIEHERE:  int (O OfEFIFIEHERTT,

long long PyLong_AsLongLong (PyObject *obj)
obj 733, C D long long HINZIRLE T, b L obj 2% PyLongObject DA ¥ AR ¥ ATRIFIUL, &
D __index__ (O XYy FHZWE __int__ O XYy FE (B LHIIL) MIHLT, 7Y =7
b% PyLongObject WZZHMAL £9,

b L obj DfEDY long long DEIFASNTHAUK, OverflowError XXM L £7,

I —PEEE/L Z W -1 BRLET, AT EMI 2720121 PyErr_Occurred () ZffioTL72E W0,
N—Ya v 3.8 TEH: AJEETHIUL __index__() %25 X5 E L/

N—Ya v 3.8 TIEMHESE: __int__ (O OMFAIZIEHERETT,

long long PyLong_AsLongLongAndOverflow(PyObject *obj, int *overflow)
0bj LT, C D long long RIERLF T, dL obj  PyLongObject DA ¥ AX Y ATRIFIE, F
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. ZD __index__ O XY v FHBHWE __int__ O XY v FZ (5 LHIL) MOHLT, A7 =2
b % PyLongObject WML ¥£3,

% L. obj DfEA LLONG_MAX & D KZ\A, LLONG_MIN X H/NXiFAUE. *overflow ¥, T Z2h 1 5 -1
BEIN, -1 BRLET; XdRIFNUL Foverflow 1X 0 ICEREINET, d L. EZ2OHINNRRELT-
FEE Foverflow 23 0 ICRUESN -1 ZIRL F 3,

II—DEEE ZFIC -1 BRLET, RAT2MT 27201213 PyErr_Occurred () Zffio T ZE W,
N— a ¥ 3.2 TEM.

N— gy 3.8 TAH: AfRETHIUL __index__ () 2SI XS5k XL

N—=a v 3.8 TIHERE: __int__ () OMEAEIEHEIETT,

Py _ssize t PyLong_AsSsize_t (PyObject *pylong)
pylong %3KT C @ Py_ssize_t ZiIRL F 3, pylong & PyLongObject DA ¥ AR Y ATRIFNIIARD
¥ A

b U pylong DAL Py_ssize_t OHEIPANTH UL, OverflowError XM L E T,
Io7—DPRELLZIC -1 ZRLET, AT E2MNT272D121E PyErr_Occurred() Zfio T 72& W,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong #3F C D unsigned long %KL %73, pylong i& PyLongObject DA ¥ AR Y A TIRIF UL
DEHEA

b U pylong Ol unsigned long DH#iPHATH AU, OverflowError ZiEMH L £3,

I7 -2 X/ ZIT (unsigned long)-1 ZIRLE5, AT Z2MT 572012k PyErr_Occurred() %
fHioTIRE W,

size_t PyLong_AsSize_t (PyObject *pylong)
pylong KT C D size_t KL FF, pylong ¥ PyLongObject DA ¥ AR Y A TRIFIUIRD T8 A,

b L pylong DIED size_t DHFHITHIUL, OverflowError ZEH L 3,

I —DEEE FIZ (size_t)-1 ZIRLE T, RAT 2N 270I12& PyErr_Occurred() %Z{fioT
<f:éb\o

unsigned long long PyLong_AsUnsignedLongLong(PyObject *pylong)
pylong K3 C O unsigned long long ZiRL £, pylong & PyLongObject DA ¥ AR Y AT}
IR D R A

% L pylong DfEDS unsigned long long D#iPHA TH UL, OverflowError ZiXH L £3,

T 7 — 2 &/ % (unsigned long long)-1 2R L E T, AT 220X
PyErr_Occurred() 2o TL I W,
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>

N—a ¥y 3.1 TEHE: & pylong ZHEE L /2FEIZ TypeError Tid7 <. OverflowError XM 3 5 L5
&:z’oc D i l./f:o

unsigned long PyLong_AsUnsignedLongMask ( PyObject *obj)
obj 73K F. C D unsigned long RKIZIRLE T, dL obj 2% PyLongObject DA ¥ ARV ATIRITH
. 3. 2D __index__ () XY v FHZWE __int__ () XYV v FZ (HLHIUL) MOAHLT, A7
Yz b%& PyLongObject \ZZHAL £9,

obj DfEA unsigned long DHIPHD AN TWIHEIX, ULONG_MAX + 1 Zike LEFIRZRL X5,

I =P E /- ZIZ (unsigned long)-1 ZIRL %9, RO 2T 2 7012ld PyErr_Occurred ) %
flioT7Z&E W,

N—=Ya v 3.8 TELHE: AJRETHIUSE __index__ () ZfFS5 XSk E Lz
N—ar 3.8 CIEHERE: int (O OfEFIFIEHER TS,

unsigned long long PyLong_AsUnsignedLongLongMask ( PyObject *obj)
obj 3K F. C @ unsigned long long KHLZIRL £F, b L obj #% PyLongObject D4 Y AR Y AT
X £3. FD __index__ () AV v FHBZWI __int__ O XV v F%& (b LHAUL) FEHL T,
F 72 b%& PyLongObject WAL £7,

obj D% unsigned long long DHIFHD HAN TG X, ULLONG_MAX + 1 Zike L72FIRZIRL
9,

T -2 &/ ¥ (unsigned long long)-1 2R L E T, AT 22X
PyErr_Occurred() 2o T I W,

N—Ya Yy 3.8 TEH: A[RETHIUL __index__() M5 X5k F L

N—Yar 3.8 TIEHERE:  int (O OfEFIFIEHERTT,

double PyLong_AsDouble (PyObject *pylong)
pylong %23 C @ double IR L ¥3, pylong & PyLongObject DA ¥ AR ¥ A TRIFIUIZD FEA,

& L pylong DIED double DHIFSN THHUX, OverflowError ZiEH L £,
Io—PREELE X -1.0 ZRLET, ROUEMNIT 270121 PyErr_Occurred () o T 7ZE W,

void* PyLong_AsVoidPtr (PyObject *pylong)
Python O EIET pylong . C @ void RA ¥ RIZEHL £3, pylong & EHT = 2L
OverflowError ZXH L ¥ ¥, ZDBEKUE PyLong FromVoidPtr() TEZEAEMRT 2 & 12> L5 7k
void A ¥ ZMUBARTE 57213 TT,

I EZE I NULL 2R L E T, RO 2T 2720121 PyErr_Occurred() - TL7EE W,
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8.2.2 Boolean #7x7 b

Python @ Bool BT DV 77 72 LTHEINTVWET, 7— LB ODfHEIZ, Py_False £ Py_True d 2
DLDHDFERA, o T, BHEDER HIBREBIE T -V ENZIEHTIEED FRA, ITVWZ, LT~ ran
FIHTE %3,

int PyBool_Check (PyObject *o)
0 73 PyBool_Type HOBLHEICEZIEL ¥3, ZOBBIIEICHKINIL £9,

PyObject* Py_False
Python 1281} % False 7Yz b TF, ZDATI =27 MIXAY v FEFRLEEEA, BRIV D
RTE oA 7Y =2 b e RIS BEBDH D 75,

PyObject* Py_True
Python iIZH1F % True A 73 =27 F T3, TDAT7T =7 MIXY v F2HRbEEEA, ZRAIV Y FOR
T oA 7Y =2 b AR BERD D $75,

Py_RETURN_FALSE
Py_False (SHYIRBIAI TV v DA V7 VXY F2fT-oT, BB ORI DD TT,

Py_RETURN_TRUE
Py_True IGHUIBSBEBAV >V F DA V7 VAV b 2[ToT, D SRTDDTI BT,

PyObject* PyBool_FromLong (long v)
Return value: New reference. v DfEIZIG LT Py_True £7:13 Py_False "OFH LW B ZIEL £,

8.2.3 FH/HRB AT U b+ (floating point object)

PyFloatObject
2D PyObject DY 7 XA Fid Python FEIV/NIURA 7Y = 7 P2 RBL %9,

PyTypeObject PyFloat_Type
Z D PyTypeObject DA ¥ AX ¥ AiZ Python HEV/NIRAZRELIL $5, Z4UX Python L A ¥iZH)
% float E[MLA 7Y =2 F T,

int PyFloat_Check (PyObject *p)
518A3 PyFloatObject » PyFloatObject DV T RXA T THD L TICERBRLET, ZOBBIIHITHK
HLEs,

int PyFloat_CheckExact (PyObject *p)
51823 PyFloatObject TH B M PyFloatObject DY T XA FTTRHRVWE EICEEZRLET, ZOBKIX
IR L ET,

PyObject* PyFloat_FromString(PyObject *str)
Return value: New reference. str DX FHE%R D £ IT PyFloatObject A 7V =7 M EER L FET, K
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3% ¥ NULL #IRL ¥,

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. v 2% PyFloatObject X 79 =27 VeHER L TRLET, KT 2L
NULL 2B L £

double PyFloat_AsDouble (PyObject *pyfloat)
Return a C double representation of the contents of pyfloat. If pyfloat is not a Python floating point
object but has a __float__() method, this method will first be called to convert pyfioat into a float.
If __float__() is not defined then it falls back to __index__(). This method returns -1.0 upon

failure, so one should call PyErr_Occurred () to check for errors.
N—Yar 3.8 TEH: AJRETHIUEX __index_ () 25> XS5k E L

double PyFloat_AS_DOUBLE(PyObject *pyfloat)
pyfloat DIEFTE%Z. C D double BRI TIRLETH, TF7—F v 7 ETVER A

PyObject* PyFloat_GetInfo (void)
Return value: New reference. float DFEE., F/MBE, RAMEICEE T 2HH % & structseq 4 ¥ XX > R
ZIRLET, THUI float.h 77 A LDV T v =T,

double PyFloat_GetMax ()
float DRI T = 2 AMRME DBL MAX % C @ double BITIRL £,

double PyFloat_GetMin()
float DIEF L X N/=F/ N NDIEDE DBL MIN % C @ double I TIRL £,

8.2.4 BEHA T2 £V k (complex number object)

Python OEFRHA 7Y =27 ME. CAPI 6 R2 & “Ho0RfEM e LTHEEINTWET: —J71& Python
TR75 LN UTABENTWVS Python 04 7Y =7 b T, A REROERMELZ LR T 5 C OMERT
Fo API Tidk, X525 B ZRIL ThE T,

C B&ke L TOBER

BEBO C BEKRZEIME LTZHELEDY, BEDEE LTRLULE D F30HE. B4 Y XEBLZITS DTS
EEL 21750 TEBELTLEIV, ZHiF API 2% BLT—EBLTVWET,

Py_complex
Python €A 7Y =7 F DEDTRDITIET 2 C OB TS, BEBA TV =27 FERSIFLAY
DORENE. ZOROBEREZSEIICUTATRH e LTHEVE T, BERIEIMUTO LS ICEREIATY
%9
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typedef struct {
double real;
double imag;

} Py_complex;

Py complex _Py_c_sum(Py_complex left, Py complex right)
ZODEFERDM%E C D Py_compler BITIRL £,

Py compler _Py_c_diff (Py complex left, Py complex right)
ZODEFEHRDER C D Py_compler BITIRL ETF,

Py complexr _Py_c_neg(Py _complex num)
BEE num OFSRHEE C D Py_complez BITIRLET,

Py complexr _Py_c_prod(Py complex left, Py complex right)
ZODEFEHDEE C D Py_compler BITIRL £,

Py complexr _Py_c_quot (Py_complex dividend, Py complex divisor)
ZODEEHODEE C D Py_compler BITIRL £,

divisor 2% null DEFEE, ZDXY v Rlg¥r %R L., errno IZ EDOM 2t v F LE T,

Py_complexr _Py_c_pow(Py_complex num, Py_complex exp)
88 exp D num Fxk C D Py_complex B TIRL £3,

num 75 null T exp DIEDEBTHRVWEHEIE, ZOXY v Fig¥e%3RL, errno IZ EDOM 2t v F L
S

Python #7217 b L TOERKE

PyComplexObject
2D PyObject DY 7 XA & Python OERBIZ LRI %75,

PyTypeObject PyComplex_Type
Z D PyTypeObject DA ¥ A& A% Python DEZRBIZ LI L £9, Python L' 4 ¥ D complex Y I[A
CLA7Y =27 FTT,

int PyComplex_Check (PyObject *p)
5180hS PyComplexzObject h> PyComplezObject DV T XA FTTH5 L BICHEZRLET, ZOBBIXHE
WAL E S,

int PyComplex_CheckExact (PyObject *p)
51805 PyComplexzObject T&H %H PyComplexObject DY T XA FTRVWE ZIZEZRLET, ZDH
BUIH TN £5,
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PyObject* PyComplex_FromCComplex (P _compler v)
Return value: New reference. C @ Py_complex T & Python OERBUEEZ AR L £3

PyObject* PyComplex_FromDoubles (double real, double imag)
Return value: New reference. ¥1727% PyComplezObject 7Y =7 v % real ¥ imag 2 SHEKL 55

double PyComplex_RealAsDouble (PyObject *op)
op DEEF % C D double B TRL FF,

double PyComplex_ ImagAsDouble(PyObjcct *op)
op DEEET% C D double BUITIRL E T,

Py__compler PyComplex_AsCComplex (PyObject *op)
BHEEUE op 25 Py_complex BUZRAERL F 3,

op 7 Python ODEEHA 7V =7 FTlER WA, __complex__ () XYV v REF>TWEEE, DX
Vv ROBRANIFEEN, op 25 Python DEZEA 7Y =7 MEHINE T, __complex__() WEHEX
NTVRVWEEIX, __float__ ) W74+ — ANy Z7EINET, __float__ () BERINTVARVWEHEIL.
_mwx()k7¢wwnj7éhi?om@#%ﬁbt% F. ZOXYy FIIEHD -1.0 2K
S

N—Yay 3.8 TELH: A[RETHIUT __index_ () ZFHIS X5k FEL =
8.3 >—7>YRFTT VU b+ (sequence object)

=T UAFTY 27 MR B RARBEEIC OV TRRIOETT TR E Lz ZOHiTi. Python
KHEH LMo TOVWBRREDS —F VATV =27 FIZOWTIRVET,

=11
oM

831 NI +ATDxU

These functions raise TypeError when expecting a bytes parameter and called with a non-bytes parameter.

PyBytesObject
2D PyObject DY 7 XA Fi&, Python XA v ATV 27 b ERLET,

PyTypeObject PyBytes_Type
Z D PyTypeObject DA ¥ AX ¥ AlX, Python N4 Fl%EFL £73; Python L' 4 YD bytes R U A
7Y =2 FTT,

int PyBytes_Check (PyObject *o0)
FTI 2T b oM bytes ATT 27 b bytes OV T XA TDA VARV RATHBGEECERRLE
T ZORBIEICHIIL £5
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int PyBytes_CheckExact (PyObject *o0)
F 7Tz b oW bytes A TY =7 MED bytes DB T XA TDAL VARV RATROWBEICEZRLE
T ZOMBIIFEITHIIL £,

PyObject* PyBytes_FromString(const char *v)
Return value: New reference. FINRHZ, XFH| v Dab—%fHE THHL WAL bA TV 227 FEIRL,
SR NULL 23R L E T, 518 v I NULL TH o TR ) F8A; 20F =2 v 73 TbhEHA,

PyObject* PyBytes_FromStringAndSize (const char *v, Py _ssize t len)
Return value: New reference. MR, XFH] v DAV —ZHE TIEE len DF LWL bAF TV
7+ &IBL, KEURIZ NULL 23R L £ 3, 518 v 25 NULL D&, N4 bATY =7 b OB IEFHILS
NTVWEEA,

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C BAE(®D printf () A XA LD format XFH| L AIEEDSIBEZRD ., &
BD Python XA F A7V 27 v DA XEFHEL, HEHRELLZERNC LB > TEBRLEAL b ET
P27 VERLET, AIERDFIEE C OF—FAITRINER ST, format XFHNFDT7 +—< v b X
FrREEFICEEMST SR TR D $HA, TRD 7+ —~< vy NXFEMERTEE T

sElEExF | B &Z

hth n/a V71D % XF

e int C OBERITHRIHINLH—D NS |,

%d int printf ("%d") ¥ [FE%, *!

%u unsigned int | printf("%u") ¥ [, *!

%1d long printf ("%1d") ¥ [[%,*!

%1lu unsigned long | printf("%lu") ¥ [FA%,*!

%zd Py_ssize_t printf ("%zd") ¥ [A%F*!

Y%zu size_t printf ("%zu") ¥ [E%F*!

%i int printf ("%i") ¥ [FI%,*!

%x int printf ("%x") ¥ [H%*!

%s const char* null TR X7z C DXXFEF,

%p const void* C KA 2D 16 #RFL, printf (")p") IFLALRLTTA, 7
Zv b7 4 =283 printf ODERICED D R IEFICY 771
ox B EFT,

WA T ERWERIBEL TR D o 1A, R OFAXFINRBZDEEMROF 7Y =7 Mizav—Eh,
BD o5 ER SN X T,

PyObject* PyBytes_FromFormatV (const char *format, va_ list vargs)
Return value: New reference. b x 5 ¥ 2 DD5/ 8% 5 Z & ZfR\\WT, PyBytes_FromFormat () LET
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T

PyObject* PyBytes_FromObject (PyObject *0)
Return value: New reference. N 7 7 7R baANERFETEZH T2t 0 DAL FPRIAZIRL ET,

Py ssize_t PyBytes_Size (PyObject *o)
NAPIZATI2T b 0 DL FHEADREEZRLET,

Py ssize_t PyBytes_GET_SIZE(PyObject *0)
PyBytes_Size() &~ RTHRIELLZDBDT, TI7—F v 72TV ERA,

char* PyBytes_AsString(PyObject *0)
0 DHHNDKRAL Y RZZRUET, A VX len(o) + 1 N MHhHR2E 0o DNEINY 77 2B L
9, M null DN FBDHEZNE I DITHPDLT. Ny T 7 ORBED AL MIT null 128D 5,
PyBytes_FromStringAndSize(NULL, size) THMINLLHAEZRVT, 7—XZBIELTERD £¥
Ao FTeRA VR 2R (deallocated) LTEARD FHEA, L. oD bytes £ 7Y =7 FTRIFAUR
PyBytes_AsString () & NULL %iR L TypeError #iXH L %73,

char* PyBytes_AS_STRING(PyObject *string)
PyBytes_AsString() #<7 B THEELLD DT, TI7-F v 7 Z2ITVETA,

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py ssize t *length)
obj @ null X N7=FH %2, HIOHDOZE buffer ¥ length ZNH L TGRLE T,

length OfEDS NULL DIFE. N4 bAT I 27 323 null XA P E2EERVATREESD D £3, ZDHE.
BEUE -1 &R L. ValueError #XH L ¥ 3,

buffer 1% obj DWEB Ny 7 7 B L TWT, ZAUAUIKRED null N4 FHEFATOVET (248X length
WIBABNERA), £ 7Y 22 M PyBytes_FromStringAndSize (NULL, size) THEMIN/HE
ZEROT, AIRH o THT—XEZWEL TIWITFERA, 7V 27 M EFEN (deallocate) L THWITER
Ao 0bj B3 bytes & 7Y = 7 b TR o783, PyBytes_AsStringAndSize () 1% -1 #iR L TypeError
ZEHLET,

N—ar 3.5 TEH: LIHNE bytes 7 7Y 227 MZXNAAA FDBEDAEN TV L EIZ TypeError %
EHLTVE L,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
newpart DNE%E bytes DERAITHFE L2 L WAL AT 27 b % Fbytes \IER L ET, FEOH LHI
B LWSREFAELE T, bytes DEWEOZIIIBENE T, dLHTL VATV =7 MBERTERL
BE. dW bytes OBIRIIMEERZ N, Fbytes DfEIE NULL WCEE XN FE T BYIRBIADFRESNE T,

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
newpart DA% bytes DEAITHFEL /2 LWL A TP 27 b % *bytes IERL 37, Z OBEEUE.
newpart DBWAT Y V2T 7 VX FLETD,

int _PyBytes_Resize (PyObject **bytes, Py ssize 1 mnewsize)
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AR 7 ZHEAARE (immutable)” 72N AT Y 27 bR VYA XTBHIETT, ERSNEDRD DA
AMATT 27 PIDAZNZL LS LTLEEWY; D a— R T TREHIN TV S AMREED H 2 34
ATV 27 PERHLTERVWTEEA, ANENTAL A TSI 27 bOBIAY Y b2 1 TROBA,
COBBEBTS 12D %5, FEE LTHFET 2 (DX DEZRAAARER) N AT 27 DT R
LRZERZITMD, g A XZ2ERLET, BIIRIZIE. *bytes 13V ¥4 XENTenf A TP 27 b
ZRFEL, 0 RSN ET; *bytes D7 FLRBANEINLBROT FLRALBZ 205 LOLEEA, Bl
DT (reallocation) 2RI L 735G, *bytes BITLAEL T LINA b AT Y = 7 FZER L. *bytes &
NULL IZRE L. MemoryError Zi%EL. ZL T -1 PRSI NET,

8.3.2 bytearray 77>V k

PyByteArrayObject
Z D PyObject DY 7 XA & Python @ bytearray 7Y =2 b ERLET,

PyTypeObject PyByteArray_Type
Z D PyTypeObject DA ¥ AR A%, Python bytearray Z% /R L £3, Python L £ ¥ T®D bytearray
ERCATY =2 MTT,

BFrvyovonO

int PyByteArray_Check(PyObject *0)
F 7P =7 b oD bytearray * 7Y =7 b b bytearray OV TR A TDA VAR ATHBGEICEY
BLUET, ZOBBIIEICHRIL XTI,

int PyByteArray_CheckExact (PyObject *o0)
F 727 b oD bytearray * 7Y =7 R bytearray BHD YT RA TDA VARV ATRWGEIZE
ZIRLET, ZOBBIIEICKRIIL %Y,

A4 L2+ AP| %

PyObject* PyByteArray_FromObject (PyObject *o)
Return value: New reference. buffer protocol Z#RELIATEDA T =7 b o 6, H LW bytearray
AT =7 PRERL. BLE T,

PyObject* PyByteArray_FromStringAndSize (const char *string, Py _ssize t len)
Return value: New reference. string ¥ ZDEX len »5H LW bytearray A 7Y =7 b EIRLET, &
ML 75813 NULL 23R L £5,

PyObject* PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. bytearray a & b % i#fs L 7R ZH LW bytearray £ L'TGRUE S,

Py ssize t PyByteArray_Size(PyObject *bytearray)
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NULL KA ¥ &R F = v 7 DIRIT bytearray DI A XERLET,

char* PyByteArray_AsString(PyObject *bytearray)
NULL KA ¥ X F = v 7 DIRIT bytearray DA% char BLFlY L TRL 3, BXNAEHNTIE. HITR
537 null NA FAGEIMXNE T,

int PyByteArray_Resize (PyObject *bytearray, Py _ssize_t len)
bytearray DWERNY 7 7% len NUH A X LET,

<70
UFRo=7uld, B4V ZDF v 2B LBV I ZelrEtIc L TAY— FRBRELTVWET,

char®™ PyByteArray_AS_STRING(PyObject *bytearray)
PyByteArray_AsString() O 7 AN—= 3 v,

Py ssize_t PyByteArray_GET_SIZE(PyObject *bytearray)
PyByteArray_Size() DI 7O N—T a v,

8.3.3 Unicode # 7T ¥ k& codec

Unicode #7727 bk

Python3.3 @ PEP 393 FE#E» 5, XEVMEB LR L 2275 Unicode XFDFTRRREMEKZ 5 & 512,
Unicode & 7Y = 7 MEIWHMCZREARBFAFEAEZHOTOE T, TXTOI— FEA > b 128, 256 21k
65536 LUF OSCFHNTH U TR 7 — ZADTEE L £ 325, ZHLATIlEa— FARA ¥ ME 1114112 BUF (240U
FARTD Unicode HFTF) TRIFIUILD $EA,

Py_UNICODE* and UTF-8 representations are created on demand and cached in the Unicode object. The
Py_UNICODE* representation is deprecated and inefficient.

HWAPLI 2258 LW API ANOBATORE T, Unicode A 72 =7 FONEOREIZ 2B H D £9, ZhidA
7Yl POELRITITX o TIRED X5,

o 7 IEHi72” Unicode & 7Y = 7 Mi&. JEHERETIZ7 W Unicode API TE XNz TARTOA TP 27 + T
T INODATI 2 VEIEENHFITHNLEDRDINEORVWREE A2/ L 3,

o 7legacy” Unicode objects have been created through one of the deprecated APIs (typically
PyUnicode_FromUnicode()) and only bear the Py_UNICODE* representation; you will have to call
PyUnicode_READY () on them before calling any other API.

AM: 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.
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Unicode &

LR Python @ Unicode FEZEICHW SN TW A HEA Unicode & 7Y = 7 MITT:

Py_UCS4

Py_UCS2

Py_UCS1
Ihooild, zhzh, 328y b, 16y b, ZL T8y POXFEREFT 2DITHS &maa’&hof‘f
B L OB D typedef TT o Hi—D Unicode XFEW S FEEZ. Py_UCSL, BHWTL 12X W,

N— a v 3.3 TEM.

Py_UNICODE
ZAUX, wchar_t @ typedef T, I v b7 3 —2IEFELTI6EY b2 32y ORI D £5,

N=Y 3y 3.3 TEHE: DEION—Y a ¥ Tid, Python Z BV K L7FRIC "narrow” F721% "wide”
Unicode N—=2a YDELLZFIRLLPICEL-T, 16 By 2328y FOEBE LD >TVE
L7z

PyASCIIObject

PyCompactUnicodeObject

PyUnicodeObject
ZNSD PyObject DY 7 X4 FiX Python Unicode 4 7Y =7 bR L 3, Unicode 77 =7 b
252 TD API BIUE PyObject ~NDKRA ¥ X %Z2ZIFH 5 T PyObject NDKRA ¥ X %2iRT DT, 1F
EALDHE, TNODORZERMES NETEDD FHE A,

N—a v 3.3 Tl

PyTypeObject PyUnicode_Type
Z D PyTypeObject DA ¥ AKX ¥ A%, Python Unicode %X L £, Z4HiE., Python 22— FIZ str
LLTHEHShE T,

LIRD API 13EBICIX C 27 1T, Unicode 7Y =27 FNEHOFHARD EHF—XICHTE23F v 7972
t R EEHRIITVWE T

int PyUnicode_Check (PyObject *o0)
F 7Y =2+ oM Unicode 7Y =27 + 7% Unicode MOV 7 XA TDA VARV ATHBGEICEELIR
LES, ZOBBIIEICHKINIL %9,

int PyUnicode_CheckExact (PyObject *o)
F 7Y =22 b o Unicode 773 =27 MEDPHTRA TDA VARV ATRWEEICEERLET, 20D
BRI E IR L £9,

int PyUnicode_READY (PyObject *o0)
XFEHNA T b oW 7 IEMR REAWATHL 2 RIELET, Zo~rald, FTHALTWS
D7 7R r0effior 2 bHELIRD T,
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B E 212l 0 2B L, KD & 2ICIFINZEREL -1 ZIRLE T, BEE. X VHERICKK Lz
EWCRICEERTWVWTT,

N—Ya ¥ 3.3 TEM.

Deprecated since version 3.10, will be removed in version 3.12: This API will be removed with

PyUnicode_FromUnicode().

Py ssize_ t PyUnicode_GET_LENGTH(PyObject *o0)
Unicode XFHNDA—FREA Y FTORIZRLET, ol 7 IEfFR” REJERD Unicode A 7Y =7 b
TRITNIBRDFRA (FELF =y Z7IELEEA)

N—Ya ¥ 3.3 TEM.

Py UCST* PyUnicode_1BYTE_DATA(PyObject *0)

Py UCS2* PyUnicode_2BYTE_DATA (PyObject *o0)

Py UCS/* PyUnicode_4BYTE_DATA (PyObject *o)
NFIEE T 72 RAT 572912, UCS1, UCS2, UCS4 DWIT DB F v R b SN/ IEM BRI
ARANDRA VEZIRLET, EMBRIADPBEERLFH A RCRoT0EINEIDPDF v ZIZLEEA;
PyUnicode_KIND() Z{f-oTIEL WS ZRZREATLZE WV, ZOATTV 27 M7 7ERXT BRI, B
N3N PyUnicode READY() %ML TL 20,

N—3 g v 3.3 TEM.

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode_KIND() =27 R DiEDETT,

N— a ¥ 3.3 TEM.
Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND is deprecated.

unsigned int PyUnicode_XKIND(PyObject *o)
Z @ Unicode 3T =X ZRIF T 2 DIZ 1 XF DT DAL MlioTWBH%RF PyUnicode Al DEE
(EZFMATLIEZV) D55 12%RLET, old 7 EHZ” RIFEAD Unicode 7Y =7 b TRITFN
B ERA (RELF=v 73 LEEA)

N— a v 3.3 Tl

void* PyUnicode_DATA(PyObject *o0)
Return a void pointer to the raw Unicode buffer. o has to be a Unicode object in the "canonical”

representation (not checked).

N—Y a ¥ 3.3 TENM.
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void PyUnicode_WRITE(int kind, void *data, Py _ssize_t index, Py _UCS/ value)
IERRBER 25T (PyUnicode DATA() THUFL7z) data IZEEZAAET, ZO~ 7 vIIEH
HOF zv 7 2—UTbRV, V—=TTHOLNZ7DDHDTT, FFCHLANE, o~ v ZgH LT
S L7 kind fHE data KA B2 F v v 23T RETT, index EZXFHND (0HEDD) A T v 7R
T\ value 3 ZDBPFNCEEIAENE L ITRZH LV I— FKRAL Y FOETT,

N—ar 3.3 TEM.

Py_UCS/ PyUnicode_READ(int kind, void *data, Py _ssize_t index)
IEREBHEA L 725 TW03 (PyUnicode_DATA() THUGL7Z) data 262 — KR A ¥ M Z2FHAD £5,
F v ZRHAER O~ 7 a it LId—8UTbh 8 A,

N—ar 3.3 TEM.

Py_UCS/ PyUnicode_READ_CHAR(PyObject *o, Py_ssize_t index)
Unicode 7Y 22 b 0 »OEXFEHAND £F, T® Unicode A 7Y =7 M 7 IEFiR” REERA TR
T b A MEDER L THANBZHEICIE. 2D~ 27 vl PyUnicode READ() X D b IEXNIFEM
‘/C\\\j—o

N—a v 3.3 Tl

PyUnicode_MAX_CHAR_VALUE (o)
0 WEDWTHDOXFHNEELDICHE L2 AKDIT—FKRAL U+ 2IBLET, T Unicode A 7= 7 b
7 ERRT REEXTRINEIRD A, ZOEITFEICHEMETT S, XFEINEEERHRS XD bEHR
T3,

N—ar 3.3 TEM.

Py_ssize_t PyUnicode_GET_SIZE(PyObject *o)
JEHERED Py _UNICODE RIEADHY A X2 a— FRATRLET (Pusr— 7222 LTVWET),
013 Unicode 7 7Y =227 FTRIFNERD FEA (AL LFzv Z7IELEEA)

Deprecated since version 3.3, will be removed in version 3.12: #\WWA X A )LD Unicode API O—#B7%
DT, PyUnicode_GET_LENGTH() %S 2 X 5ITBITL T X W,

Py ssize t PyUnicode_GET_DATA_SIZE(PyObject *o0)
JEHESRED Py UNICODE RBUEAK DY A4 X% N4 FHALTEL £T, o1& Unicode 7Y =2 TR
BOFERA (RRELFzv 73 LEEA)

Deprecated since version 3.3, will be removed in version 3.12: Ff\WA X £ LD Unicode API ®—#f7x
DT, PyUnicode_GET_LENGTH() ZET 2 X5 ITHAITL T,

Py_UNICODE* PyUnicode_AS_UNICODE(PyObject *o0)

const char® PyUnicode_AS_DATA(PyObject *o0)
HB2oMleA TP 27 O Py _UNICODE RIAFGHANDRA Y X ZIRLE T, BRI DNy 7 7 I3 H IS
WZnull 2= FRA 2 I 1 ORDIMOTWET, 2R EIFHID null 2 — KRS 2 b33Ny 771G EN
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2225550 LNFHAN, 20T0D CBHETERZDI I BXFINITIVED SN TLESTL &
5o AS_DATA DFXKA X% const char * IZF ¥ A P LTWET, 5/ 01X Unicode #7272 b
TR D EEA (B LF v ZIELEEA),

N—Yay 33 TEHE: Zox7n@35TRIENRLDIDICARDELL, EW0nWI Db, Z2LDF—
AT Py_UNICODE RIAJEALELZE T, fFlEhd. ZLTRBRLABEXT (PIs2EL T NULL %
KLETF), 72— KFEMEIEL T, PyUnicode_nBYTE_DATA() ~ 27 B % {5 » PyUnicode WRITE() %
PyUnicode_READ() %ZfH5 K51 LTS W,

Deprecated since version 3.3, will be removed in version 3.12: #\WA X £ LD Unicode API ®—#7x
DT, PyUnicode_nBYTE_DATA() ZD~27uZflif T2 &5 ITBITL T XN,

int PyUnicode_IsIdentifier (PyObject *o)
XFEHD, identifiers HiOFEEERICBI 2B RHAIFTHNIL 1 ZBRLFT, 2hoEEid o0 &
EBLET,

N— a ¥ 3.9 TEHE: The function does not call Py_FatalError() anymore if the string is not ready.

Unicode XF70O/NT+

Unicode 1¥8(Z D8 2 X F 7 1,837 4 (character property) Z4E{L TV E T, XL fHibh 2z xF 78
F41E. U Fo~27oTHHTEZS, ZhbD~2 aid Python OFREIISL T, &4 C OBEBIIHIEAHT S
nTVET,

int Py_UNICODE_ISSPACE(Py UCS/ ch)
ch WZEAXLFENEI DI T 1 £/ 0 2RLET,

int Py_UNICODE_ISLOWER(Py UCS/ ch)
ch D/INLFEPEILIZEUT 1 £723 0 B RLE T,

int Py_UNICODE_ISUPPER(Py UCS/ ch)
ch DRLFNPEILIEUT 1 F230 B RLET,

int Py_UNICODE_ISTITLE(Py UCS/ ch)
ch & A bV —ZAF (titlecase character) 22E 5 2IZJE LT 1 £/ 0 IR L E3,

int Py_UNICODE_ISLINEBREAK(Py UCS/ ch)
ch EATLFEDLE I DI T 1 £k 0 2RLET,

int Py_UNICODE ISDECIMAL(P’U/ UCS4 ch)
ch 73 decimal XFEMNESNIIELCT L F-F 02 RLETS,

int Py_UNICODE_ISDIGIT(Py UCS/ ch)
ch ZP dlglt Y%ﬁ)t ‘DZ’PG\JJI:\LVC 1 if_ﬂi 0 % L‘ij‘o
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int Py_UNICODE_ISNUMERIC(Py UCS/ ch)
ch F (numeric) XFHEI I T 1 $7213 0 ZIRL XTI,

int Py_UNICODE_ISALPHA(Py UCS4 ch)
ch BT7NT 7Ry bXFPESIPITIGCT 1 £/ 0 ZRLUET,

int Py_UNICODE_ISALNUM(Py UCS/ ch)
ch DHEELFENPESDPIIHCT 1 £/213 0 2RLET,

int Py_UNICODE_ISPRINTABLE(Py UCS4 ch)
ch ﬁ)j{%?ﬁ)Eﬂ%TﬁEﬁS‘l%?ﬁ)Z IMPITHEDVWT 1 713 0 ZIRL £9, FEFIFATRESCF1E. Unicode X
7 — X X— AT "Other” £721% "Separator” ¥ ERINTWVWHXFD, HIFAHEL Axxh b ASCII
space (0x20) BADBDTT, (BB, ZOXMRTOHFATRELFIE. XFFNT repr() MHIFSHE N5 &
BZIRT =T ITRETROVLED I L TT, 41U sys.stdout X sys.stderr IZHF ZAEN 5 XFF
DEIELIZBGRD D A, )

PUFD APL &, @i ER T AR 21T S o icfibh s

Py UCS/ Py_UNICODE_TOLOWER(Py UCS/ ch)
ch Z/INLFICEBLLI-bDERLET,

N—a v 3.3 TIFHERE: Z oBIBURENIL KT N T AR 2 > TE T,

Py _UCS/ Py_UNICODE_TQUPPER(Py UCS/ ch)
ch ZRKXFIEBLLI-bDERLET,

N—a v 3.3 TIFHERE: Z OBIRUI B R/ N TR e > T T,

Py UCS/ Py_UNICODE_TOTITLE(Py UCS/ ch)
ch 224 MV —ALFREBRLIZDDERLET,

N—a > 3.3 TIHERE: T OBIRUSEMIAL R 7/ N TR 2 > TH T,

int Py_UNICODE_TODECIMAL(Py UCS/ ch)
ch % 10 EDIEOBBUTZIRL 12 D ZR L £ T, FPAMRER S -1 ZRL KT, ZO~7 midfilbtz ikt
LEEA,

int Py_UNICODE_TODIGIT(Py UCS} ch)
ch Z2—HiD 2 ERIBZER LI DZBRLET, FAHER LI -1 ZIRLET. 2O~ 27 ni3fistziEh
LEHA

double Py_UNICODE_TONUMERIC(Py UCS4 ch)
ch % double ICZMAL D DZERLE T, TAREZRSIX -1.0 ZIRLE T, Zo~7aldfistzEL %
A

56D API 3V usr— b iz £3:

8.3. =T YRATT IV I (sequence object) 129



The Python/C API, U —2X 3.9.21

Py_UNICODE_IS_SURROGATE(ch)

ch 3% vy — b1 5% (0xD800 <= ch <= OxDFFF) *F v 27 L¥ 7T,

Py_UNICODE_IS_HIGH_SURROGATE(ch)

ch S LAy as— k2 55 (0xD800 <= ch <= 0xDBFF) #F v 7 LET,

Py_UNICODE_IS_LOW_SURROGATE(ch)

ch R Bs — k2 5h (0xDCO0 <= ch <= OxDFFF) ZF =z v 27 L %7,

Py_UNICODE_JOIN_SURROGATES (high, low)

200H 0 s — FLFEEMAASHETH—® Py UCS4 %&£ 5, high ¥ low ZZhZh4asr —
7 DD e BRFET TS,

Unicode XFFDERE 7t R

Unicode #7227 24 LD, Unicode D> —7 VA2 LTOEANLZ T T 412772 ALEDTS
IZiE. BURD API 2o TL &0

PyObject* PyUnicode_New ( Py ssize t size, Py_UCS/ maxchar)

Return value: New reference. 1L\ Unicode & 7Y =27 AR L ¥ 35, mazchar 1EXFFNIM R 2B
T— FEA4 Y FOELWEAEICTRETT, 2OMSHEMYE LT 127, 255, 65535, 1114111 O —Ff
WEIZYIh By eong T,

ZHUEH LW Unicode A 72 =27 M RERT AMHREINIZAETT, ZOBBEMH> TEREINLLT
Pz MEIY A XEHEIIAARETT,

N—a v 3.3 Tl

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py ssize t size)

Return wvalue: New reference. 5 2 b7 kind (BUD 15 % fHIX PyUnicode_1BYTE_KIND 7% ¥ O
PyUnicode_KIND() H3RFMETT) @ Unicode 73 =27 b EAEKRL T, buffer F. RN
kind IZE->T 1 XFEH/=D 1,2, 4 N4 FOVWThhrZHEiE LT, BX size DESINDRA ¥ X ThiY
XD FEA,

N— a v 3.3 TEM.

PyObject* PyUnicode_FromStringAndSize (const char *u, Py ssize t size)

Return value: New reference. char BNy 7 7 4 5% Unicode # 7Y =27 b Z2ERL T, v DRI
UTF-8 TZYa—FENTWVWEHDELET, Ny 77 DAFREFRA TV Mzat—3hEd,
Ny 7 73 NULL THRWES, RDEEREINLA T2 7 Mch2 b T, 2%, ZOBK
RS Unicode A 7Y =27 POEBEIFFINTVERA,

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.

130

FE8E BRATZ U I (concrete object) LY



The Python/C API, U —2X 3.9.21

PyObject *PyUnicode_FromString(const char *u)
Return value: New reference. UTF-8 > 2 — K E 7z null #¥idD char BNy 7 7 o 25 Unicode 7
TV VRERLUET,

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

Return wvalue: New reference. Take a C printf ()-style format string and a variable number of
arguments, calculate the size of the resulting Python Unicode string and return a string with the
values formatted into it. The variable arguments must be C types and must correspond exactly to the

format characters in the format ASCII-encoded string. The following format characters are allowed:

EEEXF | B &

Yy n/a VFILD % LF

he int C DEBAITREIN 2 H—DXF,

%d int printf("%d") &[A%, !

%u unsigned int printf ("%u") ¥ [H%,*!

%1d long printf ("%1d") ¥ [F%*!

%1i long printf ("%1i") ¥ [F%,*!

%1lu unsigned long printf ("%1lu") ¥ [FI%,*!

%11d long long printf ("%11d") ¥ [F%,*!

%11i long long printf ("%11i") ¥ [F%,*!

%11lu unsigned long long printf ("%11u") & [F%,*!

%zd Py_ssize_t printf ("%zd") ¥ [A%E*!

%zi Py_ssize_t printf ("%zi") ¥ [A%E*!

%zu size_t printf ("%zu") ¥ [F%,*!

%i int printf ("%i") ¥ [E%,*!

%x int printf ("%x") ¥ [H%,*!

%s const char* null THE X N7z C DXFH,

%p const void* C KA v &>D 16 #ERKFL, printf(")p") LIFLALFHT
TEH, 779 b7+ =228 % printf ODERICED
Dz {FEBHIZY T 0 0x DT EFE T,

%A PyObject™* ascii() DR fl,

%U PyObject* Unicode 7Y 2 b,

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 DA,

*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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AAI T ERVWERIEEX TR D - 1 HE, B OEFAXTFINIZ DT A FINCar -, & D5
Bdmsish g,

AMR: The width formatter unit is number of characters rather than bytes. The precision formatter
unit is number of bytes for "%s" and "%V" (if the PyObject* argument is NULL), and a number of
characters for "%A", "%U", "%S", "%R" and "%V" (if the PyObject* argument is not NULL).

N— gy 3.2 TEHE: "11d", "%11u" OV KR— FBBMENZE LI,
N—=T a3y 3.3 TEH: "1i", "411i", "%zi" OV R— B EMI N FE L,

)“""?\/\\E v 34 "C\\%E "%S", ||%Au7 "%U", ||%Vl|7 n%sn7 II%RII ’Go)m577]“"7‘7§z}3i():}{%§77]‘*‘7‘)
ZDYKR— P EIMENE L,

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

Return value: New reference. B x 5 ¥ 2 DD5|8% W23 Z ¥ 2R\ T, PyUnicode_FromFormat () &
CTY,

PyObject* PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)

Return value: New reference. T A — F XN TW3 obj % Unicode F 73 =2 MZF7a—FL%ET,

bytes X bytearray MDD bytes-like objects 1%, 5 2 b7z encoding \ZHe->TT a— K &N, errors
TEHRSINLL I AV P IHPEORET, NS5 S NULL ICTE, ZDIHAETD API
BT 740 MEZEWE T FEL Z 2id #AIAH codec (built-in codec) ZZRUTLIEE W),

ZDAid Unicode 7Y =7 b &L A 7Y =7 MiE TypeError FIAZEIZRI L E T,

ZD APL I, =5 U/ TG NULL 2R L F 3§, MEOCH LENGRE N4 7Y 2 7 M LSIR
Ho &% 1OWMBT (decref) T2EMENDH D 5,

Py _ssize t PyUnicode_GetLength (PyObject *unicode)
Unicode #7327 bORXZa—FKRA VI TRLET,

N— a v 3.3 TEM.

Py_ ssize_t PyUnicode_CopyCharacters(PyObject *to, Py ssize_t to_start, PyObject *from,

Py ssize_t from__start, Py_ssize 1 how_many)
% Unicode A 73 =7 b P OMAFEZ A - L FT, ZOBBUINER L XITXFEBHEITV, AR

RIGEE memepy ) NELRLET, KBOr 2123 -1 ZRL. At ERELET. £5 TRVWIEAIL.
J¥—L7XFRERLET,

N—ar 3.3 TEM.

Py _ssize_t PyUnicode_Fill(PyObject  *unicode, Py ssize_t  start, Py ssize t  length,

Py _UCSY fill_char)
XFHN %X FTHD EF: unicode [start:start+length] T fill _char Z¥DHZZ IR D T,
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fill_char DXFANDRAXT LD DREVEGEER, XFH| 2 DU EOBIBEZR - THEITRML 3,
EXAALENTFRER T, RBROr 2123 -1 BRLANEZEEL T,
N—ar 3.3 TEM.

int PyUnicode_WriteChar (PyObject *unicode, Py _ssize_t index, Py UCS/ character)
XFINIKXFHBEAAE T, XFHNE PyUnicode_New() TIER LR IFHUIR D £H A, Unicode XF
FNIRZEEL ENTVWEDT, ZOXFHRFHEEINTVED, ThETIAY Y aftEhTuTEWT %
A,

Z DEEUZ unicode 73 Unicode A 73 27 FTHBZ . A VT v ZADBFEANTHE 8, A 7020
FIREEETES (OFOWBWBAIVU IR 1THD) ZE2Fzv 7 LET,

N—a v 3.3 Tl

Py UCS/ PyUnicode_ReadChar (PyObject *unicode, Py ssize t index)
XFH P SEXFERARD £F, 27 0fRD PyUnicode READ_CHAR() ¥ IIMERINC, T DEIBUZ unicode
2 Unicode 7 727 v THBZ8, ATy 7 ADHEANTHE2 I %2F=zv 7 LET,

N—a v 3.3 Tl

PyObject* PyUnicode_Substring (PyObject *str, Py ssize t start, Py ssize t end)
Return value: New reference. str DXFA VT v 7 R start SimE &) HOXFA VT v 7 A end (M
RZ2&%7T) $TOEANFINZELET, ADA4 VT v 7 A3 R— SN TVEE A,

N—a v 3.3 Tl

Py UCS/* PyUnicode_AsUCS4(PyObject *u, Py UCS/ *buffer, Py ssize t buflen, int copy null)
XFH u % UCSA DNy 77 ANa—LET, copy null RREINTVWEEHEIE. IVXFHEDE
T, TI—MREL L ZiE, NULL 23R L. PN ZEREL £T (buflen 25 u DRE XD ED o 5EITOW
T3, SystemError DiXEINF T ), WM L7z& ZlX buffer ZIBL %9,

N— ar 3.3 TEM.

Py UCS/* PyUnicode_AsUCS4Copy ( PyObject *u)
XFH u & PyMem_Malloc() TAEVHERINH LWL UCSA BNy 77 i2av—L%d, Zhdk
U725 E13. NULL %238 U MemoryError 2ty P L%, IBE NNy 7 713063 null 2—FRA >~ b
PBIMENTVETS,

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 ICREREREED L DIZL—FOEMLETT, Ny 77 DNERHLLATY 27 Micabt—&h
9,

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)
Unicode 7Y =27 +® Py_UNICODE BIOWHN Y 7 7 ANO#HAH LEHDORA ¥ X E2RTH, KRB
YEIENULL #IRLE T, A 7Y =22 D Py_UNICODEx RIFFERPIE NG EITIMER L T, RO
Py_UNICODE XFHNZIE null 32— FRA Y EREFENTVWEILAHD, ZZ0T0wo C BT, 20
XOBRXFHNIYIDFED SN TLED ZLIHERLTLEE W,

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API,
please migrate to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar() or

similar new APIs.
Deprecated since version 3.3, will be removed in version 3.10.

PyObject* PyUnicode_TransformDecimalToASCII(Py UNICODE *s, Py ssize t size)
Return value: New reference. 5 2 b NIz R X size ZF§D Py_UNICODE BAID N 7 7 12HBHETD
decimal digit Z. ZH 5D 10 EDEIWHET S 0 225 9 £TO ASCIL FFICE 241 %2 72 Unicode + 7
27 bRERL RS, FISHIEEE 5B NULL 238 L 375

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_UNICODE API;
please migrate to using Py_UNICODE_TODECIMAL ().

Py_UNICODE* PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)
PyUnicode_AsUnicode () WZRITETH. S5 GEMOD null ¥+ ZR\72) Py_UNICODE() EiHIDF
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% size WIRTEL ¥ T, MERD Py_UNICODE XFHNIE null 2— FRA ¥V FHREENRTNEZE0H D,
Z0TWO C BT, 2O X5 BXFINRYIDFED SN TLE D ZEIERLTILEE W,

N—Ya ¥ 3.3 TEM.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API,
please migrate to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or

similar new APIs.

Py_UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
I null 23— FARA > P IE 7z Unicode XFHND A —Z2ER L £F, XEVHERICERLZE
%3 NULL %3R U MemoryError fISAZ AN L E T, £ TRV E ZEIH LI X EVBRENTANY 77 %
BLUET (ZDONY 7 7 ZBINT 5 & 2121 PyMem_Free() ZffioTLEEW), #EHRD Py _UNICODE X
FANE null 2= RFRA Y IBEENTVEZIEHDHD, 720T0D C BT, 2D X523 FHNEY]
DFEDOLNTLED ZEICHERLTLIEE W,

N—a ¥ 3.2 Tl
PyUnicode_AsUCS4Copy () RFLIDOF Ly API 2T 2 X5 IBITL T E W,

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
IEHERED Py _UNICODE RIGADY A X% a— FEMTRLET (Pusr— 72222 LTVET),

Deprecated since version 3.3, will be removed in version 3.12: W2 X A )LD Unicode API O—#7z
DT, PyUnicode_GET_LENGTH() %R T2 X5 ITBITLTL 12X W,

PyObject* PyUnicode_FromObject (PyObject *obj)
Return value: New reference. Unicode D% 7 XA TDA VARV A%, BRERBEEFAYD Unicode 7
TP MZa¥—LET, obj 25 (7 XRA T TRV BUTERY D Unicode 7Y =7 b2 o758
3 ZRAV Y M 1 OB LR ERLET,

Unicode R ZDH 7 XA TUHNDA 7Y = 27 b Tld TypeError 5| R Z XN E T,
[ b ated | Ve s b B 274

REOR Sy —NTra—F4 VB3 ARV—T 4 VI TATLADTFA M2 Ta—F523DIMELET,

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py ssize t len, const char *errors)
Return value: New reference. Decode a string from UTF-8 on Android and VxWorks, or from
the current locale encoding on other platforms. The supported error handlers are "strict" and
"surrogateescape" (PEP 383). The decoder uses "strict" error handler if errors is NULL. str

must end with a null character but cannot contain embedded null characters.

PyUnicode_DecodeFSDefaultAndSize () %Zfio T (Python OEFFICHAAENZ B — LTy a—
74 > 27 D) Py_FileSystemDefaultEncoding DX FH| %7 a— KL E7T,
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Z OFEUE Python @ UTF-8 £— REMHL £,
2E:

Py_DecodeLocale() FA%K,

N— a ¥ 3.3 TEM.

N—=Yay 37 TEHE: ZoBEKIE Androd MAATEBREDOR -V va—-—FT 4 V7
% surrogateescape TJ7 — NV RITfi5 k51272 D F L 7%, LLATIEX. Py DecodelLocale() 743
surrogateescape Tffibil, HEDOO S — LTy a—F 4 ¥ 23 strict TbATVE L,

*errors)

PyObject* PyUnicode_DecodeLocale (const char *str, const char
Return value: New reference. PyUnicode_DecodeLocaleAndSize() Ml TETH, strlen() %o T

NFINDEXEZFHAELET,
N— ar 3.3 TEM.

PyObject* PyUnicode_EncodeLocale(PyObject *unicode, const char *errors)
Return value: New reference. Encode a Unicode object to UTF-8 on Android and VxWorks, or
to the current locale encoding on other platforms. The supported error handlers are "strict" and
"surrogateescape" (PEP 383). The encoder uses "strict" error handler if errors is NULL. Return

a bytes object. unicode cannot contain embedded null characters.

PyUnicode_EncodeFSDefault () %ffioT (Python OEFIFICHAAEN IO — LTy aA—FT 4 V7
D) Py_FileSystemDefaultEncoding D XFHIANLYa— KL% T,

Z DL Python @ UTF-8 £— FEHEHEL F T,
BE:

Py_EncodeLocale () FA%L,

N—a v 3.3 TEM.

N—=Yayv 37 TEHE: ZoBEEIX Androidd UATEHEOR Fr—NV Y a—FT 4 V7
% surrogateescape L7 — NV FZ TS X512 D £ L%, AT Py_EncodeLocale() %%
surrogateescape Tffibil, WEDRFr — LTy a—F 4 ¥ 7 strict THELATHE L,

T7AINSRTFLIYA—T1 Y

7 7 ANBRMOBRBE X FH DLy a— K7 a— F%17T512ld, Py_FileSystemDefaultEncoding % T >
a—7 4 7 LT, Py_FileSystemDefaultEncodeErrors # L7 — Y R LTS5 XETT (PEP
383 BX U PEP 529), 5IBOMENTHICT 7 A L% bytes I a— R 212d, "0&" avy N N—X—%
N, PyUnicode_FSConverter() ZZEHEME L TEITNETT:
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int PyUnicode_FSConverter (PyObject* obj, void* result)

ParseTuple 2 > )N— & —: PyUnicode_EncodeFSDefault () Zffivy - EHH 53 os.PathLike £ ¥
R—T7 2 —RAEBLTHIE LT - str #7227 b% bytes NTL>a—FLET; bytes A 7= 7 M
ZOFEEHNENE T, result 1 PyBytesObject* TRIFIUIZ 5T, b oy EITIIMEME
NI TH] A

N—a v 3.1 TEM.

N—= a ¥ 3.6 TEH: path-like object #ZFAND X HITi D FE LT,

SERDORESUENTHIC 7 7 A VE% str lCT7 a3 — F§ 21203, "0&" 2 ¥ N—X—%ffiv, PyUnicode_FSDecoder ()
ZRARBE e LTET O K NTT:

int PyUnicode_FSDecoder ( PyObject* obj, void* result)

ParseTuple 22 > N—& —: PyUnicode_DecodeFSDefaultAndSize () ZfH\ — EIZM D 5 VIR
os.PathLike f ¥ X —7 2z —ZA%BELTHE L7 - bytes A7V b % str AT >va—FLE T,
bytes A7V 27 MIZDFEFMHEINE T, result & PyUnicodelbject* TRIFIIZ ST, btk
(o7t BT EINIZT IR D £E A,

N—a v 3.2 Tl

N—a v 3.6 TEH: path-like object #ZIFANDZ KDk LT,

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py ssize ( size)

Return value: New reference. Py_FileSystemDefaultEncoding &

Py_FileSystemDefaultEncodeErrors T5— Y K JZ2ffiv, XFFZ2T7a—-FLET,

Py_FileSystemDefaultEncoding 2SiE SN TWRWEHIE, By —lITya—7 4 Y ZICELREIN
9,

Py_FileSystemDefaultEncoding B Icnr — Lz a—F 4 7Tk 3, 2RI
AHTZEEVA, BEOUr— Lz ra—5F4 Y7 TXFIN e T a— P T 20END 25513,
PyUnicode_DecodeLocaledAndSize() #ffioTL7Z& W,

BE:
Py_DecodeLocale() FA%K,

N—Ya v 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — Y K725 X512k D £ L7,

PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_FileSystemDefaultEncoding &
Py_FileSystemDefaultEncodeErrors T 7 — Y F J Zffiwv, null B F¥ %2 Fa— FL
\i\j—o

Py_FileSystemDefaultEncoding 2VREINTWVWARWEEE, Br—lIzrya—74 Y JIZELREEh
\i\j—o
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XEHNDRED I35 TV BEEIX. PyUnicode_DecodeFSDefaultAndSize () & {fio T 72& W,
N—Y a v 3.6 TEH: Py_FileSystemDefaultEncodeErrors T7— Y RI7 %5 X512k D F L7,

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Py_FileSystemDefaultEncoding L5 — "> K5 T Unicode 7 =
27 M % Py_FileSystemDefaultEncoding ICTZ> 32— F L, bytes ZiRL %3, IREN 2 bytes # 7V =
Z ME null X FPEEATVLSED LAKWI EIZHERL TSN,

Py_FileSystemDefaultEncoding DR EINTWVWRWEEIZ, vr—lzrya—7 4 Y JIZELREEN
£75,

Py_FileSystemDefaultEncoding FEFRIcn r -y a—7 4 Y 7 THLE N, 2R
ZETEFEA, BEOR S — LIy a—FT 4 Y TXFHELYa - FTI2LEND 25E1F
PyUnicode_EncodeLocale() ZffioTL72& W,

BE:
Py_EncodeLocale () FA%K,
N—a ¥ 3.2 THE.

N—Y a Y 3.6 TEH: Py_FileSystemDefaultEncodeErrors T7— Y K725 X512k D F L7,

wchar_t #7R— bk

wchar_t 2% K=+ T35 + 7+ —LTOD wchar t ¥K—b:

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py _ssize t size)
Return value: New reference. size @ wchar_t 2Nv 77 w 55 Unicode 7Y =7 bEAEKL F3,
size 2 LT -1 2T Z LT, weslen ZHOHBETRIZERELRFAI ROV L 2BBICHERL %
¥, KT 5L NULL ZIBL £,

Py ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py _ ssize t size)
Unicode # 72 =2 FDNE% wchar_t Ny 77 wiZat—LET, KT size D wchar_t XF%
(RE® null #IiEXFZRNT) a—L%Ed, a2t — L% wchar_t XFOMEZEL 3, =5 —0DK
1213 -1 IR L ¥ 9, wechar_t XFHNE null IEE N TV AHEED, SNTVRVWEEDH D 35, B
FUOHLMOBELET, 77V 75— a3 YORBEIZIG U T wehar_t XFF% null ML TL X0V, Fiz,
FEROD wehar_t+ XFHNIZFHNOFFICD null LEREZEFENTVWRZ DD, 720wTwo C B
Tld. ZO LI BXFHNIYIDEDSLNTLED ZICFERELTLIZE W,

wchar_ t* PyUnicode_AsWideCharString (PyObject *unicode, Py _ssize 1 *size)
Convert the Unicode object to a wide character string. The output string always ends with a null
character. If size is not NULL, write the number of wide characters (excluding the trailing null ter-

mination character) into *size. Note that the resulting wchar_t string might contain null characters,
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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—=Ta ¥ 3.7 TEHE: size 7’ NULL 2»D wchar_t* XFH2 null XF%&A TW25E, ValueError
ZREHLET,

#0#3A% codec (built-in codec)

Python (2%, MEHE R ED 272012 C TEL2NT= codec BHZATHH FF, TNSHLTD codec 1ELTDE
BENLTEENHATEET,

YUTD API OZ A, encoding & errors L W5 005D ET, ZhHD I XA—=&F, fHAABLD
FHAVANI I RTHS str() WBIBIFALDRRTXA—XFAIUEKEZHES T,

encoding % NULL IC$ 2%, F74 N0 Lya—5F4 7 TH3 UTF-8 Z2HVET, 77 AL A7 LICHT
ZEBMOMIHLTIE. 77 ANVAINTETya—F 1 278 LT PyUnicode_FSConverter() Zfibiald7’
DEHA, THUINE TER Py_FileSystemDefaultEncoding Z#HA L TWVWE T, ZOZEHALLEHD
ZEe LTHbRIER Y FHA: ZOEBIE. HEIAT LICE o TEENRXFININT 2R, Y X ThHoiz
D. FLHDOT AT AT, (777 — a vhsetlocale AT X)) Bbo/hdbLET,

errors CHRET 27 — L F/-, NULL 2f5ETE E 3, NULL 2f5E T % &, codec TERINTWVWET 7 #
NV MUEOEHZERL £3, 2TOMARAA codec T, 77 4 DL Z —ILEIZ "strict” (ValueError %X
HT2) IikoTVET,

The codecs all use a similar interface. Only deviations from the following generic ones are documented for

simplicity.

A codec

MITRIXINA codec @ API TF:

PyObject* PyUnicode_Decode (const char *s, Py ssize t size, const char *encoding, const char *er-

rors)
Return value: New reference. size X4 DT> a— R EN/XFH| s 57 a— F LT Unicode A 7Y =

7 bERERLET, encoding & errors 13, MAAABBEE str() ORIFZHD NI X —X LR UEREZRD £
Fo #HT % codec DRI, Python ® codec L' A bV o TITWE T, codec DSt 2 EH L 7=
BEITIE NULL 2B L %5,

PyObject* PyUnicode_AsEncodedString(PyObject *unicode, const char *encoding, const char *er-

TOTS)
Return value: New reference. Unicode A 7Y =7 v x> a— KL, ZD4ER% Python @ bytes 7
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P P LTRLET, encoding B X errors I& Unicode D encode() XY v FiZ5 X 5 FA#AD S
TR—REFEULEKREZRFLET, T2 codec DMFKIEZ, Python @ codec LI A bV Zffio TITVE
¥o codec MBS ZIRH L5512 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 TIREZINT=H A XD Py UNICODE Ny 77 s ®L>aA— KL

Python @ bytes A 7Y 27 F2IRULE T, encoding B XU errors & Unicode BD encode() XY v K
WCEZBRHBDNTA-RZ R UE®RZRHDE T, 3% codec DFMFEIL, Python ® codec LY R b
V&2 fiio TITWEF, codec ISt 2 A L5523 NULL 218 L £35

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
ECF; PyUnicode_AsEncodedString () 2T 2 X5 ITHBITL T W,

UTF-8 Codecs

MU NZ UTF-8 codec ® API T3

PyObject* PyUnicode_DecodeUTF8(const char *s, Py _ssize t size, const char *errors)
Return value: New reference. UTF-8 TL Y a— F &7z size N4 b DXFEF s 2»5 Unicode 7Y =
7 P EEML T, codec D3IS 2 A L 72855121 NULL 2R L £5,

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py ssize t size, const char *errors,

Py ssize_t *consumed)
Return value: New reference. consumed 3 NULL D¥5&. PyUnicode_DecodeUTF8() R & 5 \ZEfE

L %73, consumed %3 NULL THRWEH, PyUnicode_DecodeUTF8Stateful () I RBDA5EEY UTF-8
NA ML T - BRLEEA, TUHDONAL M TFa—FId, Fa— Ik Pz
consumed 1ZIRL %3,

PyObject* PyUnicode_AsUTF8String(PyObject *unicode)
Return value: New reference. UTF-8 T Unicode # 7Y =7 bex>a—RL, #R% Python A b
A7 227 e LGRLET, 5 —MHIZ "strict” T3, codec 2342 EH L 72385E121& NULL %3K
LET,

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py _ssize_t *size)
Unicode #7227 % UTF-8 TZYaA—FLEbDADEA YEXEZRL, TYa— FEINREFK
TOHA X (N1 MEAL) & size ISHIAL £, size 51803 NULL THHWEEA; ZOHEEHT A X3
MENFHA, BENZ Ny 7712, null a—FRA D EBH 205 0BEbST, HEIZ null N4 b
DI INE N TNE T (ZAUT size WWIIHESNLEEA),

I =R E SR, NULL 2B L. BIAZERE 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.
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N— 3 v 3.3 TEM.
N—T gy 3.7 TEH: IRYEDOAD char * TIZ7% < const char * 1% H F L7~

const char* PyUnicode_AsUTF8(PyObject *unicode)
PyUnicode_AsUTF8AndSize() LIXIZF LTI A, + 4 XML XE A

N— 3 r 3.3 TEM.
N—T gy 3.7 TEH: RDEDEID char * TlE7 { const char * X7 D F L7,

PyObject* PyUnicode_EncodeUTF8(const Py UNICODE *s, Py ssize 1 size, const char *errors)
Return value: New reference. 5 Z B /z% A4 XD Py UNICODE Ny 77 s % UTF-8 TT>a—FL
T. Python @ bytes 7Y =27 b LTIRL £F, codec 23FIANEZFEEX Bz 21 NULL 2R L ET,

Deprecated since version 3.3, will be removed in version 3.11: WA X 4 LD Py UNICODE API O—%#R
T'§; PyUnicode_AsUTF8String (), PyUnicode_AsUTF8AndSize (), PyUnicode_AsEncodedString()
DWITNDZEMT 2 LSBT LTILEE W,

UTF-32 Codecs

PURIX UTF-32 codec API T3

PyObject* PyUnicode_DecodeUTF32(const char *s, Py ssize t size, const char *errors, int *byte-

order)
Return value: New reference. UTF-32 T a— RE NNy 7 7 XFFIM S size N4 b TFa— K

L. Unicode # 7Y =227 2 L TGRLE T, errors & (NULL TRWARS) TI7— NV FIZEELETS, 7
7 4V ME Vstrict” TS,

byteorder 73 NULL THRWK, 73 —XFZ5 X260/, b A —Z—T7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: big endian

*byteorder 2% 0 T. AJIT—XDE®HID 4 N4 b7 byte order mark (BOM) & HIE, 7a—KEZD
NA P A=Z=12P DB Z. BOM 1ZHERD Unicode XFFNCa—X N EH A, *byteorder 25 -1 ¥
721 1 72513, 2 TD byte order mark X Hicav—ah 3,

TaA— RPET LB, AT —XDEENIR IR TDOANAL b A —X—% *byteorder 12y P LFET,
byteorder 7% NULL D ¥ ¥, codec & native order £— FTHIHL F 3
codec 2MFIANE FEAE X B2 2 =i NULL #R L £,

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py ssize t size, const char *errors,

int *byteorder, Py_ ssize_t *consumed)
Return value: New reference. consumed 25 NULL @ & ¥, PyUnicode_DecodeUTF32() ¥ HU & 5 ITHR
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580 %E 9, consumed B3 NULL TRWY ¥, PyUnicode_DecodeUTF32Stateful () \IREDTTER (4
TEIDUNIZWEZ DAL MR D) UTF-32 N4 Mz 25— LTHHRVEEA. RERORTERBRANA
METFa—FEhd, 7a— RS f MBS consumed IZHIIE N E T,

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. 24 7 4 74 b+ —&—T UTF-32 =>a—7 1 27 XN/ Python N
A MXFFNERLET, XFINIHEIZ BOM =27 THED T, =7 — 12 FZI3 "strict” TF, codec
PSS E S B8 X NULL 2B L £,

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 IZ>a—F L., ZDf% Python ®

bytes # 7Y =27 ML TEL 5, HNEUTOANL b A =X =Tt > TEHE2NET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: big endian

byteorder 2% 0 ® & &, H1XFFNNEHIZ Unicode BOM ~v—72 (U+FEFF) Ti#ED £5, £hlSo
2 O0F— FTIX, JEHHIC BOM ~— 23 hah g8 A,

If Py_UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
codec 2MFIANE FEAE X B2 2 =i NULL R L £3,

Deprecated since version 3.3, will be removed in version 3.11: #f{WRA X A )LD Py UNICODE API O—
H#BCT3; PyUnicode_AsUTF32String () %(7z1% PyUnicode_AsEncodedString() % T % X 512847
LTS,

UTF-16 Codecs

LUNZ 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. UTF-16 TZ>a— RENNY 757 s D size N4 MEFTFa—FL

T, #iH% Unicode £ 7Y =27 P TRLE T, errors 1& (NULL TRWEHS) =7 —NWEGEERERL F
o 7 7 4L MEIE Vstrict” TI,

byteorder 73 NULL TRV, Ta—XZG5Z 6NN, b A —X—T7a—FZHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 73 0 T, ANNT—XDEFEH2 NAL F BN b —K—<—27 (BOM) Zo7HE, 7a—
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ZiZ BOM DRI ANA b A =X =12 B X, 20 BOM Z#RD Unicode XFFNZa—LEHA,
*byteorder 2% -1 2 1 2o 723HE. $RTO BOM i3 h~Nav—3h 7 (KTl \ufeff 7 \ufffe
DEBLLPITHRBTLED)

After completion, *byteorder is set to the current byte order at the end of input data.
byteorder 73 NULL @ ¥ %, codec & native order £— FTHIIHEL £ 3,

codec DAL B FAE X/ =13 NULL #IRL £ 9,

PyObject* PyUnicode_DecodeUTF16Stateful (const char *s, Py ssize t size, const char *errors,

int *byteorder, Py _ssize_t *consumed)
Return value: New reference. consumed 3 NULL D&, PyUnicode_DecodeUTF16() LWL X 51

BEL £3, consumed % NULL TR WG, PyUnicode_DecodeUTF16Stateful () EKEDRELRR
UTF-16 N4 M| (FFEED AL MRRZEEIN e s —bRT7) 27— AR LETA, TNAHDN
A METa—-FEh3, Ta— FIhiz"4 MR consumed ITRLE T,

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. 24 7 4 734 b+ —=X—T UTF-16 > a—7 1 ~ 27 &H 7z Python N
A PXFAN R LUET, XFFNIFEIZ BOM v =27 THEDET, T7—Y FFIX "strict” T3, codec
DN R FE S/ F13 NULL ZIR L ¥5,

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 b A —X =it THPNET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
1:

byteorder == big endian

byteorder 25 0 ® & &, HIISCFFNIHIC Unicode BOM v—2 (U+FEFF) Tl b £3, Z2h LSO
2 ODF— FTIE. JEHHIC BOM v— 273t hEh €A,

If Py_UNICODE_WIDE is defined, a single Py_UNICODE value may get represented as a surrogate pair. If
it is not defined, each Py_UNICODE values is interpreted as a UCS-2 character.

codec DAL 2 A X/ 21X NULL IR L %3,

Deprecated since version 3.3, will be removed in version 3.11: H WA X A )LD Py UNICODE API ®—
#BCT3; PyUnicode_AsUTF16String () %7z1% PyUnicode_AsEncodedString() % T % X 5 12BAT
LTLEZEWN,
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UTF-7 Codecs

MU NZ UTF-7 codec ® API T3

PyObject* PyUnicode_DecodeUTF7 (const char *s, Py ssize t size, const char *errors)
Return value: New reference. UTF-7 TZ > a— KX N7z size N4 FDXFF s 53— F LT Unicode
7Y 27 MBI L £ T, codec BHINEFHEZ /L I NULL ZIRL X T,

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py ssize t size, const char *errors,

Py _ssize_t *consumed)
Return value: New reference. consumed 3 NULL @ & ¥, PyUnicode_DecodeUTF7() ¥ EU & 5 IZEIE

LE3, consumed 73 NULL THRW\WE &, KEDAELK UTF-7 base-64 fn%2 o7 —r LEHA, N5E
BT DNAAL FHNETa— REFIZ. Ta— RL7=AA MR consumed 1KLL £5,

PyObject* PyUnicode_EncodeUTFT7 (const Py UNICODE *s, Py ssize t size, int base64SetO,

int base6/ WhiteSpace, const char *errors)
Return value: New reference. 52 bz A XD Py_UNICODE v 7 7% UTF-7 TZ>a— RFLT,

Python @ bytes #7227 F¥ L TIRL £, codec IS EFAE X/ 21X NULL 23R L £ 35,

base64SetO HIE O TRNE Z, "Set O X5 (DG E I S KAl L EIR 2 Fi 7 I WAIHiR) % base-64
I a— R LET, base64 WhiteSpace 23X B ThHWE &, ZBHXF% base-64 => 32— KL EJ, Python
D "utf-7” codec TlE, WA & bERICREINTVET,

Deprecated since version 3.3, will be removed in version 3.11: WA X £ )LD Py UNICODE API ®—
BRTF; PyUnicode_AsEncodedString () ZMHT 2 X 2ITBITL T ZE W,

Unicode-Escape Codecs

LI NE "Unicode Escape” codec @ API T3

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize t size, const char *errors)
Return value: New reference. Unicode-Escape TI Y a— F &7z size N4 F DXXFH| s 725 Unicode
ATY 27 PRERL T, codec DIF X L 75HEICIE NULL 2R L £9,

PyObject* PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Unicode-Escape Zf#\> Unicode 7Y =z vz >va—FL, #iR%
bytes 7Y =227+ LTGRLET, =7 —UHIX "strict” T, codec 2344 % 2EH U 728545121 NULL
ZIRLE T,

PyObject* PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s, Py ssize 1 size)
Return value: New reference. Unicode-Escape &\ size THHE SN/ K X %KD Py_UNICODE BNy
7 7RIy A—FL, bytes 7727 MZLUTRLET, codec 23IF4 &K L725EICIE NULL 23R L
9,

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
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#B8TF; PyUnicode_AsUnicodeEscapeString() ZMHT 2 X5 ITBITL T EE W,

Raw-Unicode-Escape Codecs

LI Ri& "Raw Unicode Escape” codec @ API T3

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py ssize t size, const char *errors)
Return value: New reference. Raw-Unicode-Escape T 23— F X7z size X4 bDXFH] s 25
Unicode #7322 M ZAERL £F, codec D3I EEH L5HEICIE NULL 23K LE5,

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Raw-Unicode-Escape Zf#\ Unicode # 7Y =7 bE2xT>a— KL, &
% bytes A 727 e LTRLET, =7 —HIE strict” T3, codec 23S %EEH L 725510
NULL 2R L £73,

PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py UNICODE *s, Py _ssize_t size)
Return value: New reference. Raw-Unicode-Escape %\ size TIEE I N7z KX 2D Py_UNICODE
BNy 77%T>a—FRL, bytes A 7Y =27 MZLUTERLE T, codec 2314 %2k L 7285E121& NULL
ZIRLET,

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
#RT§; PyUnicode_AsRawUnicodeEscapeString () ¥7:1% PyUnicode_AsEncodedString() Z{HH T
% EITHAITL TN,

Latin-1 Codecs

LURIX Latin-1 codec @ API T3 Latin-1 i%. Unicode BEDBHEFID 256 HICHE L. T>a— FERIZIZZ D
256 72 2L £5,

PyObject* PyUnicode_DecodeLatinl (const char *s, Py ssize i size, const char *errors)
Return value: New reference. Latin-1 TL Y a— K&/ size XA b DXFH| s 206 Unicode 7Y =
7 P EERL T, codec H3IFE IR L7235 E1CIE NULL 258 L £9

PyObject* PyUnicode_AsLatiniString(PyObject *unicode)
Return value: New reference. Latin-1 T Unicode 7Y =7 b%Z x> a—F L., ##R% Python bytes
F7YV2 7 b LTGRLET, 5 — LI "strict” T3, codec 234255 H L 728551213 NULL Z3K L
9,

PyObject* PyUnicode_EncodeLatinl (const Py UNICODE *s, Py ssize t size, const char *errors)
Return value: New reference. size THE XN/ S ZFFD Py_UNICODE BNy 7 7 % Latin-1 TZ ¥
22— R L. Python bytes A 7Y =2 MU TRLET, codec DI ZEH LHEITIE NULL 2R L
9,

Deprecated since version 3.3, will be removed in version 3.11: #fWRA X A )LD Py UNICODE API O—
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#BTF; PyUnicode_AsLatiniString () £7:1& PyUnicode_AsEncodedString () Z{HR T % X 512847
LTS,

ASCII Codecs

PUFIE ASCII codec @ APITS, 7y D ASCIL 77— &7 2ZML £, Zofioa— NI I—I2ixh
9,

PyObject* PyUnicode_DecodeASCII(const char *s, Py ssize t size, const char *errors)
Return value: New reference. ASCII TX> a— K &7z size N4 b DXFFH| s 25 Unicode 7Y =
7 M ERERLET, codec 23N EEN L25EICIE NULL IR L ¥ 9,

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCII T Unicode 7Y =2 &Ly a— KL, #iR% Python bytes &
TV P LTRLET, 7 —MEIX "strict” T, codec 232X H L72HE121E NULL %2R L
9,

PyObject* PyUnicode_EncodeASCII(const Py UNICODE *s, Py ssize t size, const char *errors)
Return value: New reference. size TIRE I N/=RE %D Py_UNICODE Ny 7 7% ASCH TV
2— R L. Python bytes A 7Y =2 MU TRLET, codec DI ZIEH LIHEITIE NULL ZiR L
9,

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
#BCT3; PyUnicode_AsASCIIString () %(7z1& PyUnicode_AsEncodedString() T % X 512817
LTS,

Character Map Codecs

This codec is special in that it can be used to implement many different codecs (and this is in fact what was
done to obtain most of the standard codecs included in the encodings package). The codec uses mappings
to encode and decode characters. The mapping objects provided must support the __getitem__() mapping

interface; dictionaries and sequences work well.
N mapping codec @ API T3

PyObject* PyUnicode_DecodeCharmap (const char *data, Py _ssize t size, PyObject *mapping, const

char *errors)
Return value: New reference. 52 &7z mapping 7 =7 M 2o T, size N{ PO >a—FEh

72 XFH| s 72— F LT Unicode A 7Y =27 b EERL E T, codec MHFf %2 FE X722 1T NULL
PRLET,

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)
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or None. Unmapped data bytes -- ones which cause a LookupError, as well as ones which get mapped

to None, OxFFFE or '\ufffe', are treated as undefined mappings and cause an error.

PyObject* PyUnicode_AsCharmapString(PyObject *unicode, PyObject *mapping)

Return value: New reference. Unicode 4 7Y = 7 b % mapping CIEEEN/A TP =7 b 2ffioTx
Ya—FL., fR% bytes A 7027 P2 LTRLUET, =7 —UHIX “strict” T3, codec 25} % 2%
H U 72356121 NULL 23R L ¥5,

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: WA X A )LD Py UNICODE API ®—
E#8C3; PyUnicode_AsCharmapString () ¥ 7z1& PyUnicode_AsEncodedString() Z{HHT % L 512
fTLTZE W,

MR ® codec API i Unicode #* 5 Unicode NDRIIIT 21T 5 Fiikin b D Td,

PyObject* PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)

Return value: New reference. SXFHNIXFMIGZ table Z @A L TEM L, 2R % Unicode 47
=7 PTERLET, codec 2352 F1T L 72358121 NULL ZEL £9,

HISFIE, Unicode F#%2 R T8 % Unicode FH2 R THE E 7213 None (ZDXFZHIFRS 5) ITRIS
2T TH A,

KSRV T 2RENH B XY v Mk __getitem__ () 4 ¥ X =7 = — A2 TT; o T, FHEPY
GBI oTH S FLEMEL FF, MIOAHT 21T o TWiRW (LookupError Zi# Z 3 &k 5 7) XFF
BT L Tld, ZHUITOT, Z20%Eav—-LET,

errors & codecs THFEMHEHLNZ2D LR UEKZRFB T, errors I NULL IZL T XL, 774+ b
7 —HEOFEHAEZEKRLEI,

PyObject* PyUnicode_TranslateCharmap(const Py UNICODE *s, Py ssize t size, PyOb-

ject *mapping, const char *errors)
Return value: New reference. Translate a Py_UNICODE buffer of the given size by applying a character

mapping table to it and return the resulting Unicode object. Return NULL when an exception was

raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
#BCT3; PyUnicode_Translate(). E721X RAD codec N—AD API ZHHT 2 X5ITBITLTLE
ISAAN
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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 t size, const char *errors)
Return value: New reference. MBCS TxI Y a— K&z size N4 b DXFF| s 2>5 Unicode & 7Y =
7 P EAEML T, codec D3PS 2 A L2 85E121E NULL 2R L £5,

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py ssize t size, const char *errors,

Py ssize_t *consumed)
Return value: New reference. consumed 25 NULL D ¥ ¥, PyUnicode_DecodeMBCS() R UEIWEL L ¥

¥ consumed HS NULL TR\ ¥, PyUnicode_DecodeMBCSStateful () X FHNDIRIKRICH %< LF N
A4 PXFORPEAL b ETa— RT3, consumed 1273 — F L7 MEERML 3,

PyObject® PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCS T Unicode & 7Y =27 bex>a— KL, fR% Python N1 b
AT 27 b LGRLET, =7 —UHIX "strict” T, codec DM EIEH L 72355 121% NULL 218
L%,

PyObject* PyUnicode_EncodeCodePage (int code page, PyObject *unicode, const char *errors)
Return value: New reference. EE I N7z — FR=I %W Unicode A7V 27 b2y a—FL,
Python bytes &7 = 7 b %R L ¥ 3, codec D3FIF %X U 7z5E121E NULL 23R L E§, CP_ACP 2 —
FR=I7%fN MBCS =Y a—X2HHLTLZE W,

N— g v 3.3 TEM.

PyObject* PyUnicode_EncodeMBCS (const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. size THEE X NT-R X %D Py_UNICODE BNy 7 7% MBCS TV
2 — K L. Python bytes £ 7Y =2 MTLTIRLEF, codec 23S ZEH L25EICIE NULL 2R L
\i\j—o

Deprecated since version 3.3, will be removed in version 4.0: &\WRA X £ )LD Py_UNICODE API O—#R
T9; PyUnicode_AsMBCSString (), PyUnicode_EncodeCodePage(), PyUnicode_AsEncodedString ()
DWTNLZMEHT 2 X5 ITBITLTLEZ W,
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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. —DDXFH|&HE LT, #7272 Unicode XFHNZER LU E T,

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py ssize t maxsplit)
Return value: New reference. Unicode XFFNID Y R + % 573E| LT, Unicode XFH» 5421 A M EiR
LET, sep 23 NULL DIFH. 2 TOEAXFEMH o THEIZITVWET, ZANDESE, fEEIN-XF
PHEoTHEEITWE T, AT mazsplit lETORENEITOE T, mazsplit AT S X7 EIRNCHIR %
T ELEA. DHIERDO Y X P SEICFIZEAER A

PyObject* PyUnicode_Splitlines(PyObject *s, int keepend)
Return value: New reference. Split a Unicode string at line breaks, returning a list of Unicode strings.
CRLF is considered to be one line break. If keepend is 0, the line break characters are not included in

the resulting strings.

PyObject* PyUnicode_Join(PyObject *separator, PyObject *seq)
Return value: New reference. $87E L7z separator TXFHIMN 575 > — o ¥ A%k (join) L. HiSH
% Unicode 3XFHITRL ET,

Py_ssize_t PyUnicode_Tailmatch(PyObject  *str, PyObject  *substr, Py ssize_ t  start,

Py ssize_t end, int direction)
substr 2 strstart:end] DR (direction == -1 IFFEE—. direction == 1 3IRE—K) T~<v

FIBHEIC 1L ZRL, ZhHOHEITT 0 ZRLET, TR ELLRE -1 ZIRLET,

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py _ssize_t start, Py_ssize_t end,

int direction)

strstart:end] HIC substr IRANCHIIT 25 2R L EF. ZOL ZHESNMEFA direction
(direction == 1 \ZNEF MR, direction == -1 3WHABR) THRLET, EDEIEICY Y 723
RO o 7BFiDA > 7y 7 AT, ROME -1 By FRRONLLro/Z 82K, -2 BT T =05
ELTHIMERDFHE SN TVWE I ERLE T,

Py ssize_t PyUnicode_FindChar (PyObject *str, Py UCS4 ch, Py ssize t start, Py ssize t end,

int direction)

strstart:end] HIIXF ch DERANCHEBRT 25 2R L £3, 20 L ZHEESINLMRITIA direction
(direction == 1 1ZIESFRER, direction == -1 ZHFARR) TRELE T, EDEERIIC< Yy 753
HROD oGO A4 Ty 7 ATT; BDE -1 37y FRRODPOLRP oI ZRL, 2 13T 7 —2H
AL THIMERDIREINTVE I ERLET,
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N—a ¥ 3.3 TEM.
N—=a ¥ 3.7 TEH: start and end are now adjusted to behave like str[start:end].

Py_ssize_t PyUnicode_Count ( PyObject *str, PyObject *substr, Py _ssize_t start, Py _ssize_t end)

strlstart:end] 2 substr DEETZ IR HBETIEBERLEST, =7 —BHFELEEEICIE -1
PIRLET,

PyObject* PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py ssize_t maz-

count)
Return value: New reference. str FIZHIRT 3 substr Z KT mazcount M replstr \[ZEHLL, B

HTH2 Unicode 7027 b EIRLET, mazcount == -1 152 &, XFHNFICHNZETOD substr
PEBRLET,

int PyUnicode_Compare (PyObject *left, PyObject *right)
ZOoDXFHN R LT, ESIBPETIE L D/ NEWEE, EGSIBPEMOGE. BB ET X DK
FVHEEICH LT, 2heh -1,0,1 ZIRLE T,

ZOBEBUK, KLz FiZ -1 2IRT DT, PyErr_Occurred() ZMUH LT, T7—%F v 7 TNE
T3,

int PyUnicode_CompareWithASCIIString(PyObject *uni, const char *string)
Unicode 7Y =2 b uni & string ZHE LT, E5lBPASIE LD/ NIWEGE, EG5IBNEMD S
as ElBDATIBE D REVEEICH LT, Zheth -1,0,1 ZIBLE 3, ASCII = a— FEh/kX
FHRFZ2EST OO RD BOTTH, ASCFINTIE ASCIT XFEMHEFN TV SHEIX ISO-8859-1 £ L
THRL £7,

C OB RINZE L R A

PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. —-2® Unicode XFHZ LT, FTOSH5D—D%IRL ¥

o NULL %, flS238E L7z 2ITRL £ 9,
o Py_True » L <3 Py_False %, IEL { HURTEZRHITRL 5

o Py_NotImplemented %. left & right D X6 HIINT % PyUnicode FromObject () MR L7z
IR LU E 3, (B3 in case the type combination is unknown)

op AN SN BMEIX, Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, and Py_LE ® ¥ T3,

PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. 7z XFHNA T =7 F & format BX O args 2HEK L TRLET;
ZDXY v Fid format % args DL SR HDTT,

int PyUnicode_Contains (PyObject *container, PyObject *element)
element B container PIZ®H 2 X, ZOFERIISCTHEELIIMBERELET,
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element [ ZHHEFED Unicode XFITHBHITERITINIR D XA, =7 —DPELEECIE -1 2IRL
%3,

void PyUnicode_InternInPlace(PyObject **string)

518 *string 24 ¥ 7L — A TINE (intern) ULE T, 5803 Python Unicode XA 7Y =7 + 25T
RBAVRERDT FURATRITIUIRD TV A, Fstring LF LWV, T TRINEBEADLFHNBELET 255
BElE. *string TEOXFINERELET (2 LT, TOEINLXFINA T 27 VOSBRIV Y Ve T
VXYL, TTRINEBEADL TG TS 27 bOBBAT Y v oA Y7V XY FLET), 29 TRV
BEE, fstring 3EEET, TOFEFNAELES (ZLT 2RIV M EA VI U MLET), (MR
ST Y MZOWTEIRILFA L TR E Lz, ZOBIESIA w7 » HISL (reference-count-neutral )
EEZTEIWV; COBBEMI LRI 7Y 27 s OFiEEE R - T0 2 Did, BECE RO 3]
WK TIATAEHZFR > TWRBEPDOZDGEITRD £3, )

PyObject* PyUnicode_InternFromString(const char *v)
Return value: New reference. PyUnicode_FromString() & PyUnicode_InternInPlace() ZfAAED
B2bDT, WEEADOH I XFINA TSI 27 M aiBRE o, FCEZFOINAEEAD Unicode SLFFIF
T2l NI T T (O FEEDD 7)) ZREIEL T,

8.3.4 7N ATZ ¥ bk (tuple object)

PyTupleObject
Z D PyObject DH 7 XA 71E Python DX TINA T =27 b eRIHALET,

PyTypeObject PyTuple_Type
Z D PyTypeObject DA ¥ ARV A& Python D& I HZRI L £75; Python L A4 ¥IZEI} % tuple
CREICATY 27 M T,

int PyTuple_Check ( PyObject *p)
PWRINETI 27 bR INBDY TR TDA VARV RATHIGBECEZRLET, ZOBEBILE
WL %3,

int PyTuple_CheckExact (PyObject *p)
pBRINF T 27 NEBRTINANBDY T RA TDA VAR ATRWSBEICEEZRLET, OB
WL £95

PyObject® PyTuple_New(Py ssize t len)
Return value: New reference. ¥4 X3 len DTz X INA TP 27 V2R UET, KT % & NULL
ZIRLUET,

PyObject* PyTuple_Pack(Py_ssize_t m, ...)
Return value: New reference. 34 X3 n Ozl R INA T =27 VR BRLE T, KT 5 NULL %
BLET, RIVOMEIEREED n D Python 7Y =2 b%&#T C 518Uk D £9, PyTuple_Pack(2,
a, b) X Py_BuildValue("(00)", a, b) &AL T,
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Py_ssize_t PyTuple_Size (PyObject *p)
RINE T 27 bADRA Y REFHICE D, ZOXRTIAVDH A X2RLET,

Py_ssize_t PyTuple_GET_SIZE(PyObject *p)
RT) p DY A RXZRLETH, pidIE NULL TR TERLT, XA 7Y =7 bRIELTVRITN
B ERA; 2O —F 2 v 7 EITVER A,

PyObject* PyTuple_GetItem(PyObject *p, Py ssize T pos)
Return value: Borrowed reference. Return the object at position pos in the tuple pointed to by p. If

pos is out of bounds, return NULL and set an IndexError exception.

PyObject* PyTuple_GET_ITEM(PyObject *p, Py _ssize_t pos)
Return value: Borrowed reference. PyTuple_GetItem() WZTWE T, 518U T 25 —F v
ZITWER A

PyObject* PyTuple_GetSlice (PyObject *p, Py ssize t low, Py ssize t high)
Return value: New reference. [R5 2 & p D low 25 high FTOMERURT XTI VDAT A4 A %R
L. K352 NULL %23 L £F, Python O p[low:high]l XM U T3, VA FDHEIENLDA Ty
JAFHR=PENTVERA,

int PyTuple_SetItem(PyObject *p, Py ssize t pos, PyObject *0)
p DT ERINA TS 27 VAD, Ml pos THDIATY =27 bADBIRE ANE T, KIITHIE 0 iR
LET, pos BHIFZBI TWA5E, -1 238RL T IndexError st 2ty b LET,

AR ZOBEUE 0o NOBE T BAMD Y £, e, BEEDA VT RTTTIHIOERNA - T
VB, ZOERICHT2BREMEL LT,

void PyTuple_SET_ITEM(PyObject *p, Py ssize t pos, PyObject *o0)
PyTuple_SetItem() I TWVWETH, TI7—F =y 7 2iTHT. Mk IViMEZ ANz L& USIC
IEE->TIEED FEA

AM:  This macro "steals” a reference to o, and, unlike PyTuple_SetItem(), does not discard a

reference to any item that is being replaced; any reference in the tuple at position pos will be leaked.

int _PyTuple_Resize (PyObject **p, Py ssize 1 newsize)
RINE)H A XTBEMEZ E T, newsize 1ZX TN HBEITT, RINVIEERERA TV 27
P EVWSZEIZE->TWS OT, ZOBKIIZDOATY =7 ML TRE—D LSRR WKL
B TR FEA, XA a— FHOMOE T TITIREBRINTWIHEITIE. ZOMEEE Fo
TIREBDFEFRA . ETNVEEIEEYA XOKRBETHEL X, BIILHEIKIZ 0 ZELES, 77
A7 ba—=RE xp OEPFIHELATERTCIZR2 AR L TIERD F8A. »p DE IR 5175
By AVTIFNLD +p FHIEEINET, KT 2L -1 ZIRL. *p & NULL IZ3&%E L T, MemoryError %
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721X SystemError ZiEH L £35,

8.3.5 Struct Sequence 77>V k

struct sequence 4 7Y £ 7 M namedtuple() A7V =2 e Effi C ATV 2 VT, DF D, FOESE
WEMEEL T 78R TEIENTERZY—F 2V ATT, struct sequence 24K T 2121E. T FRED struct
sequence B2 ERL L RIFAUZR D 8 A,

PyTypeObject* PyStructSequence_NewType ( PyStructSequence Desc *desc)
Return value: New reference. £iR®D desc HD T — X 5 HHT LW struct sequence B EZ AR L F5, R
N3O A ARV R PyStructSequence_New() THRTEET,

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence Desc *desc)
struct sequence B CTH % type & desc &b L ITF DG THHLL 3,

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence Desc *desc)
PyStructSequence_InitType LRI TEH, I LHEIIE 0 2. RWL5GEICIE -1 ZIRL T,

N—a v 3.4 Tl

PyStructSequence_Desc
KT 5 struct sequence BD X X F— X B RFLE T,

Z4—ILF C oB =03

name const char * £ % struct sequence E D]

doc const char * AT 3D docstring NDRA ¥R, FFEWT 25
A1% NULL

fields PyStructSequence_Field#i L WAID 7 1+ —)L FHZ &/ L 72 NULL #¥5 & 7z EEo)

* NDRA V&

n_in_sequendeint Python fI TR &2 7 4 =L RO (b L X TLE LT

FH3 255)

PyStructSequence_Field
Describes a field of a struct sequence. As a struct sequence is modeled as a tuple, all fields are typed

as PyObject*. The index in the fields array of the PyStructSequence_Desc determines which field

of the struct sequence is described.
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7 C B | Bk
,r —
JWE

name | const | 74—/ FODHAHL, b LAHIDOTINLT7 4 =L FDVY R FOREZRTHEL
char NULL, #RiID 7 WE FI2T 25 A81E. PyStructSequence_UnnamedField % FE L

S

* Edsa
doc const | 74 —/L KD docstring, EMEF 2551 NULL
char

const char * const PyStructSequence_UnnamedField

7 4 =) REAERLGHID N E F T 3 72D DR,
N—T g 39 TEH: BI2 char * 2OZEHINFE L=,

PyObject* PyStructSequence_New (PyTypeObject *type)
Return  wvalue: New reference. type D A4 ¥ AR ¥ A EBAEBRL F T, type
PyStructSequence_NewType () 1T & o THANIAER L TOWRITIUIR D FH8 A,

PyObject* PyStructSequence_GetItem(PyObject *p, Py ssize 1 pos)

Return value: Borrowed reference. p I3 struct sequence ND, & pos IZHBA TP = b %R

£9, BRF = v 7 2ITVEE A

PyObject* PyStructSequence_GET_ITEM(PyObject *p, Py _ssize t pos)
Return value: Borrowed reference. PyStructSequence_GetItem() L [AEFED~7 0TI,

void PyStructSequence_SetItem(PyObject *p, Py _ssize_t pos, PyObject *o0)

IS

L

struct sequence p @ pos DNEIWZH S 7 4 —I)L FIZME 0o BBREL F T PyTuple SET ITEM() DX DI,

ERLETDOA VAR AR L TOAEHITRETY,

AR: OB 0o NOZRE T BAWD” £T,

void PyStructSequence_SET_ITEM(PyObject *p, Py_ssize_t *pos, PyObject *o)
PyStructSequence_SetItem() L FFED~ T v,

AR ZoOBEE o NOZRE T BAWD” £9,
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8.3.6 VXKATZ IV

PyListObject
ZD PyObject DY 7 XA FF Python DYV R AT 27 P eRBLET,

PyTypeObject PyList_Type
Z D PyTypeObject DA ¥ AR Y A% Python DV A MIERHL £3, Z4UE Python L4 ¥IiZBIT 3
list &M LCA T =2 T,

int PyList_Check (PyObject *p)
pMWVANF T 22 bV R MDY TR TDA VARV RATHBGECERRLEY, ZOBBITHE
WL E S,

int PyList_CheckExact (PyObject *p)
pBVRAMNETI 27 bEBYRA MDY T RAL TDA VARV ATROWHBEIEZRLET, Z OB
WL £5,

PyObject* PyList_New(Py_ssize t len)
Return value: New reference. ¥4 X205 len #i7zi VA AT =7 b ERLE T, KT 5 & NULL %
BLET,

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)
VIAMATIx T b list DESZERLET; VAMAFT7Y 27 MZBIT S len(list) R T,

Py_ssize_t PyList_GET_SIZE(PyObject *list)
~ 27X TTEX PyList_Size() T, T7—Fzv 7% LEHA

PyObject* PyList_GetItem(PyObject *list, Py _ssize_t index)
Return value: Borrowed reference. list DI§T VA AT 27 FAD, Ul index IZHBF T =7
FRIRLET, MBIFIFATHIBENDHD., VA MUGLLDA VT v 7 AP R-F SN TVER A,
index DSHEIFZ X TWAIEA. NULL %238 LT IndexError St 2ty FLE T,

PyObject* PyList_GET_ITEM(PyObject *list, Py _ssize_t i)
Return value: Borrowed reference. %27 0T T &/ PyList_GetItem() T. TI7—Fzv 7% L%k
Ao

int PyList_SetItem(PyObject *list, Py ssize t index, PyObject *item)
VR MATO =27 PADME index 12, A7 =2 b item AL E T, RINL7HEIX 0 2R LE
3, index DYEIPFHZEBZ TWAEIESE, -1 2IBL T IndexError 2t v b LE T,
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AR ZoOBBUZ item NOBE T BAWD” FF, iz, BELDA VT I AT TRBIOEEDA -
TWAIEA, ZOBERIINTISBEHEL T,

void PyList_SET_ITEM(PyObject *list, Py _ssize t i, PyObject *o0)
PyList_SetItem() 237 HIZXBRET, T7—F v 7 2TVERA, TOFTRIE, kY X b
DEFEZEANIZZEDBRVIBICEREZ ANS L ZIZOAEVET,

AR Zo~rniditem NOBRE T BAWMD” £F, £/, Pylist_SetItem() LiE- T, BHREDE
ZPZDPECTHEEHMRIAONE T TV 27 PANOBREME LERA ; ZOMR, list POfiE i TS
BXNTWEATI =27 bBRAEYV Y =2 %5 ERILET,

int PyList_Insert (PyObject *list, Py ssize t index, PyObject *item)
B item VA list DA T v 7 X indexr DENIHALET, BIT2L 0 2 RLET, Kftg s
-1 ZRL. fiiMNEELy FLET, list.insert(index, item) I[ZEAMPIL 7-HRET T,

int PyList_Append (PyObject *list, PyObject *item)
ATT b item & list ORBIGEMLE 3, BIT5L 0 ZIRLET; kT2 -1 2iRL. stz
vy FL%¥7J, list.append(item) IZFHBIL 72ARET T,

PyObject* PyList_GetSlice (PyObject *list, Py ssize t low, Py _ssize t high)
Return value: New reference. list ND. low 7»& high FTD A7 7 v 62V A NERLET,
KT 5L NULL ZiRL, flsb%E+Ey b LET, list[low:high] QML MERET Y, 7272 L, VR b
DREDPBDA VT v 7RI R—FERTVERA,

int PyList_SetSlice(PyObject *list, Py ssize t low, Py ssize t high, PyObject *itemlist)
low & high £TD list DA F 4 A% itemlist DNEFIZ L E 3, list[low:high] = itemlist & A
DIERET S, dtemlist 13 NULL TH k<. 22V R FDORA (FEER 74 ZADHIFR) 1<z b ¥3, L%
BIE 0 2, KRLZHEIKE -1 ZIRLET, 7L, VALORELHDA VT v 7 A3YKR—bSh
TWVWEHEA,

int PyList_Sort (PyObject *list)
list DINEEA YTV —RXTY— b LET, BILEERIIZ 0 2, KWLZEAICIE -1 2IRLE T,
list.sort() R LT,

int PyList_Reverse (PyObject *list)
list DEFRZA YTV —ATRELET, BRALEEEIRIZT 0 2, KBLELAIRE -1 ZIBRL XS,
list.reverse() [ U T3,

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list DINBEDB A0 iz X INA 7T =7 M 2R L ¥ F; tuple(list)
LHELTT,
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8.4 Container 77>V k

8.4.1 #EA T2 ¥ b (dictionary object)

PyDictObject
Z D PyObject DY 7 XA FiE Python OFFEFEA TP 27 b2RILET,

PyTypeObject PyDict_Type
Z®D PyTypeObject D4 ¥ A X ¥ AE Python OFFFZRBLF3, ZOA4 7Y =7 Md. Python L4
YIZBIF S dict EALA TP 22 FTT,

int PyDict_Check (PyObject *p)
p BFEEL TV 27 " OREERDY TRXA TDA VAR ATHIBECEERLET, ZOBEBITHICHK
WLET,

int PyDict_CheckExact (PyObject *p)
p DBHEF T 27 VEDPHERNDOY T RAL TDA VAR ATHEWESIZEZRLES, ZOBEITEIC
B L E3,

PyObject* PyDict_New()
Return value: New reference. 25D T-72EFE LR L F T, KT 2L NULL ZiRL £73,

PyObject* PyDictProxy_New(PyObject *mapping)
Return value: New reference. 23~y 7L 7Y =7 Mz LT, #tAH LERICHIR X7 types.
MappingProxyType 7Y =27 FZiIRL %5, %, ZOBKIIEIN TRV 5 28 (non-dynamic class
type) D7 7 AREEDLEBE N VL ST 2 —2ENT 272D IflbNhET,

void PyDict_Clear (PyObject *p)
BEFHHFICA S TVEETOFXF - lHORT ZBRELTHIILETS,

int PyDict_Contains(PyObjec’t *p, PyObject *key)
FEE p T key DA TOVEDPHELE T, p DERD key IC—HLHEIX 1 BRL, ThLBOHER
XO0ZRLET, T7—DFA -1 ZRLET, ZOKIX Python D key in p X FfliTI,

PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p LA U F— L HORT WA o 1o RFEEEZRLE T,

int PyDict_SetItem(PyObject *p, PyObject *key, PyObject *val)
FE p T, key ¥ —2 LT val ZHALE T, key 13w ¥ 2R (hashable) TRFIUIRD £8 A
Ny ¥ aA[RETR WA, TypeError ZiXH L ¥ 9, MM LHEIIE 0 2. KR LHEIKIE -1 2K
LET. ZOMBKIE val NOSZBEHRARD £FH A

int PyDict_SetItemString(PyObject *p, const char *key, PyObject *val)
Insert wal into the dictionary p using key as a key. key should be a const char*. The key object is
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created using PyUnicode_FromString(key). Return O on success or -1 on failure. This function does

not steal a reference to val.

int PyDict_DelItem(PyObject *p, PyObject *key)
Remove the entry in dictionary p with key key. key must be hashable; if it isn’t, TypeError is raised.

If key is not in the dictionary, KeyError is raised. Return 0 on success or -1 on failure.

int PyDict_DelItemString(PyObject *p, const char *key)
HEpPoXXFH key #F— T2V MV ERELET, key DRFFICRIFIUR, KeyError %k L
F9, BINL7HAEIE 0 2, KRLGEIRE -1 ZBRLET,

PyObject* PyDict_GetItem(PyObject *p, PyObject *key)
Return value: Borrowed reference. #& p NT key ¥ —2 324727 bR RLET, F— key
FELRWSEITIE NULL 2B L £ 923, filstety b LEEA.

__hash__ () XY v R __eq O AV Y FOMUFHLHICEZ 2HMIMHIENE Z 2 ICFERELTLE
XV, TI—EREXEZIE. KO DIC PyDict_GetItemWithError() %o T W,

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. PyDict_GetItem() DEMTHINZZL ¥ A, HINDBFEL 25
Al stz y b LIeLETNULL 2R LE T, F—DELRD2 o5&, fistz Y » €92 NULL
ZIRLUET,

PyObject* PyDict_GetItemString(PyObject *p, const char *key)
Return value: Borrowed reference. This is the same as PyDict_GetItem(), but key is specified as a

const char*, rather than a PyObject*.

_hash. O XV Y FR __eq . O XYy FOMUHLHFRS, —FHNBRXFINA T 27 bDE
BMHEICEZAHNMEIMH XN L ICHEBRLTLEEX Y, =25 —%2fIGHXE312E Rbbhic
PyDict_GetItemWithError() ZfH->TL7Z& W,

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. Z U Python L X)L ® dict.setdefault() ¥[H LTS, b LHN
X, HE p 2D key KNICT2MEZRELET, F—2FFICRIFII. E defaultobj ZHA L defaultobj
PRLUET, ORI, key Dy ¥ 2 BERRB A Z LA 2 Wi 2 D TE R, —ERZ T Ly
Il L E 8 A

N— a ¥ 3.4 TEM.

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. FEENDETDERINMA 72 PyListObject ZBL EF,

PyObject* PyDict_Keys(PyObject *p)
Return value: New reference. FEHENDETDF —M A o7z PyListObject ZIRL ET,

PyObject* PyDict_Values (PyObject *p)
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Return value: New reference. #3E p NOETDENBA -7z PyListObject IR L E T,

Py ssize t PyDict_Size(PyObject *p)
HHNOEZORZRL T, FFFHICHLT len(p) ZETTL2DLFRL T,

int PyDict_Next (PyObject *p, Py ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
Iterate over all key-value pairs in the dictionary p. The Py_ssize_t referred to by ppos must be
initialized to O prior to the first call to this function to start the iteration; the function returns true
for each pair in the dictionary, and false once all pairs have been reported. The parameters pkey
and pvalue should either point to PyObject* variables that will be filled in with each key and value,
respectively, or may be NULL. Any references returned through them are borrowed. ppos should not
be altered during iteration. Its value represents offsets within the internal dictionary structure, and

since the structure is sparse, the offsets are not consecutive.

Bl 213

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {

/* do something interesting with the values... */

SRAGIEEAICEEE p ZEE L TRARD $HA, HEZRELHET 20, F— 0T 2 EHZLELTY
RLKIZED E LD, F—DRGEEELLVI EDEHETT, UNHZRL£7:

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_FromLong(i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (o) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
Ry ITMATI 27 b DRTOHERIID > T, REMIZF — /HORT Z2FE o ITBML £, b 13FF
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Eh. PyMapping Keys () £721 PyObject_GetItem() ZHR—FFT2MLEPLDAF T2l MITEE
T, override BERHIFE, a DF -2 —HT2F -2 b IH IR, BHFEORTEEEHZ T, 2hlS

BEE b OF—IZ—HT 5% a ITRVE ZDOHBMEITVET, B LGEEIIE 0 2R, f
ADEHENTGEIE -1 ZIRLET,

int PyDict_Update (PyObject *a, PyObject *b)
C THREIX PyDict_Merge(a, b, 1) ¥ [H U T. %7/ Python ® a.update(b) &l TWF F 53,
PyDict_Update() E5 518D "keys” BELZ R LR VWEECF—/ERT7T DY —Fr Y X2 RET 3
ZEREHYFEA, ML EGEIIE 0 ZIRL. PSR EINLGEIE -1 ZRLET,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
seq2 NDF — MER7 Z2ffio T, §Fd o« ONEZEHLLDHELLD LET, seg2 13, F—/fHDORT &
AR LREX 2 ORIEAREL 7Y = 7 b (iterable object) 24T 2 KIGATREA 7Y = &7 b TR IF NI
DERA, BETZ2F-DEET I2HE. override DERLIZFLICHEHA L 72F —%2 v, 25 TRVWIEE
BRICHBI L2 =2 Vg S, M LAGEEIE 0 R L, BIANEH X NGEICE -1 ZRLET,
(R b fELSMZ) FfiiZe Python 2 — F2FES &, DIFO LSk h 5

def PyDict_MergeFromSeq2(a, seq2, override):
for key, value in seq2:
if override or key not in a:

alkey] = value

8.4.2 Set A7V b+

This section details the public API for set and frozenset objects. Any functionality not listed
below is best accessed using either the abstract object protocol (including PyObject_CallMethod(),
PyObject_RichCompareBool (), PyObject_Hash(), PyObject_Repr(), PyObject_IsTrue(),
PyObject_Print(), and PyObject_GetIter()) or the abstract number protocol (including
PyNumber_And (), PyNumber_Subtract(), PyNumber_Or(), PyNumber_Xor(), PyNumber_InPlaceAnd(),
PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr(), and PyNumber_InPlaceXor()).

PySetObject
This subtype of PyObject is used to hold the internal data for both set and frozenset objects. It
is like a PyDictObject in that it is a fixed size for small sets (much like tuple storage) and will point
to a separate, variable sized block of memory for medium and large sized sets (much like list storage).
None of the fields of this structure should be considered public and all are subject to change. All
access should be done through the documented API rather than by manipulating the values in the

structure.

PyTypeObject PySet_Type
Z D PyTypeObject DA ¥ A X A%, Python @ set BERLET,

PyTypeObject PyFrozenSet_Type
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Z D PyTypeObject DA ¥ A XY A&, Python @ frozenset BEH L £7,

PEDORIF = v 7 <7 0id3TRTD Python 79 =27 MIHT KA R LUTEIEL £3, Mk, v~
ZAFNZ 7 RETRNTDA 7L — FAJHEZR Python A 7Y =7 M L TEMEL £ 3,

int PySet_Check ( PyObject *p)
p D set BEDYHTEATDOF T2/ M THBL ZIZ true ZIRLET, ZOBBIIEIIRIILET,

int PyFrozenSet_Check (PyObject *p)
p 23 frozenset MZDY T RA TDATI 27 bV THBE ZIT true ZIRLET, ZOBEBIXEICHIIL
£9,

int PyAnySet_Check (PyObject *p)
p B3 set 2 frozenset . HEZWVEZDH T RA TDA TV 27 b THIIZE, true ZIRLF T, Z OB
BHEICENLE T,

int PyAnySet_CheckExact ( PyObject *p)
p 7 set D frozenset DELLPDA T =27 P THDL L ZIWZ true BIRLET, Y744 7DA TV =
7 NIEAFERA, ZOBBUIEICEIILETS,

int PyFrozenSet_CheckExact (PyObject *p)
p A frozenset A 7V 7 FENH T ERAL TDA VARV ATHWBEIZERZRLE T, ZOMEIIEIC
R L £,

PyObject* PySet_New(PyObject *iterable)
Return value: New reference. iterable 2B TA 7P =27 R ELH LW set ZIR L £3, idterable
NULL D & Zi3, 22D set ZIRLEF, M LoH LW set 2. KL/ NULL 23R L £5, dterable
AT L — FAJRETRWE AL, TypeError ZIAH L ET, ZOAYAMF 7 XiI set kA —F 5L X
B ET (c=set(s))o

PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterable RS A 7Y = 7 v 2 ELH L\ frozenset TR L £3, iterable
23 NULL D & Zl&, 220 frozenset 23R L 5, MIARHITIZH LW set &2, KERFICIE NULL 23R L %575
iterable 234 7 L — FRIRETIRWIH A, TypeError ZiEHI L 9,

DIBOBEEP~ 27 1id, set ¥ frozenset ¥ ZDY T RA TDA VARV AWK L THHTEE S,

Py ssize t PySet_Size(PyObject *anyset)
set X frozenset DA 7Y =27 FORI%ZIEL £7, len(anyset) LR LU TF, anyset B set .
frozenset BXUOEDH T XA TOF 7Y =7 M TRWEGEIZ. PyExc_SystemError ZiXH L %73,

Py ssize_t PySet_GET_SIZE(PyObject *anyset)
I —F v 7 EITDOR, PySet_Size() D~ 0,

int PySet_Contains (PyObject *anyset, PyObject *key)
Hohokb 1 2, ROorbhdroksd 0 2, 7 —DRAELLLEIRX -1 2 BL %3, Python @
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__contains__() XV v FE-T, ZOBKIIIENY ¥ 2 set & —Rl7% frozenset I[CHBITEHL £
BAo key D3Ny ¥ aFJRE TV S, TypeError ZiXH L ¥, anyset 53 set, frozenset KU ZDH
TRATDATY =7 M THOEEX PyExc_SystemError ZiEH L3,

int PySet_Add (PyObject *set, PyObject *key)
Add key to a set instance. Also works with frozenset instances (like PyTuple_SetItem() it can be
used to fill in the values of brand new frozensets before they are exposed to other code). Return 0 on
success or -1 on failure. Raise a TypeError if the key is unhashable. Raise a MemoryError if there is

no room to grow. Raise a SystemError if set is not an instance of set or its subtype.
DR DREUZ, set & 2D T XA ST U THIHAIRET I, frozenset £ ZDY 7 X4 FITEHHTE TH A

int PySet_Discard (PyObject *set, PyObject *key)
key BEOD o T, HZHIFRLZS 1 ZIBLET, RO Rho/s (MIHEFTIC) 0 ZERELET, =
T —DRELEEE -1 ZIRLUET, key 2L TH KeyError ZiXH L ER A, key D3Ny & 2A[HET
WA TypeError Z36H L %3, Python @ discard() XY v Kri#E->T, ZOBBUIIEN Y > 2
set & —KE72 frozenset ICEHAL 8 A, set S set DZEDH T RA TDA VARV ATRVWE T,
PyExc_SystemError %M L £73,

PyObject* PySet_Pop(PyObject *set)
Return value: New reference. set DFHDBEZD ENPIIHT EHMLVWBRERL, 204727 Vi
set POHIRLE T, KB LZ2S NULL 23R L £ 3, set DZEDLEICIE KeyError ZEH L E T, set
set LZDH T RATDA VAR Y ATRWEEIL, SystemError Z &M L E T,

int PySet_Clear (PyObject *set)
set ZZ2IZ L ¥ T,

8.5 Function 77> x7 +

8.5.1 Function 7> xo k

Function 7Y = 7 FEBHDOBEBUIHTHTT,

PyFunctionObject
BRucfEbh s C OREEE,

PyTypeObject PyFunction_Type
PyTypeObject BdD 4 ' A2 > AT, Python ORI ZE L $3, ZHid Python 1 2'F AT types.
FunctionType & L TABIEHTVWET,

int PyFunction_Check(PyObject *0)
o BEAEA 7Y = 7 & (PyFunction_ Type B TH2) HAICHZIRLE T, /XF XA —XII NULL IZTE X
FA, ZOBBIIEITHINIL 5,
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PyObject* PyFunction_New(PyObject *code, PyObject *globals)
Return value: New reference. 23— KA 7V =7 b code ICBHEMT SNTH L WBEBA 7Y =7 P EIRL
5, globals ZZ OB LT 7 EATE 270 - \IUVEROFETRIIIIZD £2 A,

D RF 2 XY MPXFFNERBANE—FA T2 7 P2 BRENE T, module 1% globals 7> HEX
BEINET, 5IBDOT 74V MERTY /T —>ay, 78—V v i NULL KRESINE T, qualname_
FBEIBA U EICRESNE T,

PyObject* PyFunction_NewWithQualName ( PyObject *code, PyObject *globals, PyObject *qualname)
Return value: New reference. PyFunction_New() IZBITWE T2, BA 7Y =2 bD __qualname__
BHCHEELYy bTEE T, qualname 132 =a—F4 7Y =2 b NULL TH<{ TER D £H A, NULL
72072358, __qualname__ BHMIZIEX __name__ B R UENE Y FENFE T,

N—a v 3.3 Tl

PyObject* PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. FAA 72 =7 + op IWHEMNITON/Tza—- AT =27 MRIRL
i \j—o

PyObject* PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. B4 72 = 7 b op W BT 507z globals BEEZIRL £3,

PyObject* PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. BIA 7 =27 b op @ _ module_ JBWERLET, ZHualdHE
BIXEY 2 —VADLFFHIMA > TWETH, Python Ia— R sior 7Y =2 b ety bENRBZ D
HHET,

PyObject* PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. FA 7 =7 ™ op DEIBDT 7 4+ )V MEZIRLE T, 518X
JU7 NULL 1272 D 55

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
A 7227 op DEIBDT 7 # )V MEZREL £F, defaults 1 Py_None 7 & 7L TRIFIURNT
FE A

KU 7-FRE. SystemError ZRAEXH, -1 ZIRL X7,

PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. FAA 7Y =27 b op WEEIN27 8-V v 2B L £3, NULL 2
cel ¥ 73227 bDRINVTE,

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
BEA 727 b opl2270—Y v ZBELET, closure 3. Py_None H L<Iid cell F 7Y =7 DX T
LTI UIIR D FR A

B L 72Hfl, SystemError 2 HAEIHE, -1 ZIRL E7,
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PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. A 7 =7 » op @7 /7= a vy EiBRL ¥F, RO HEIKBIER
REZRfFE D NULL 1272 D £9,

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
BA T 2o op D7 ) 7= a v ERELET, annotations [ FEFEE D, Py_None TRIFIUIZD ¥
A

KU 7-RRX, SystemError ZHAEXH, -1 ZRLET,

852 A1VRAVAXY Y RATT ¥ b (Instance Method Objects)

A VRARYARXY v Rl PyCFunction DTz DZ v X—TH Y. PyCFunction 7 7 AX T =7 MINA
YRETBD0H LV ATT, THIELETD PyMethod_New(func, NULL, class) OFFUH L 2B E#Z
EC 0

PyTypeObject PyInstanceMethod_Type
PyTypeObject DA ¥ AR Y A& Python DA Y ARV ZAXY v FOBRIERFLEF, Z4Ud Python ®
7Ta 77 MRS ER AL

int PyInstanceMethod_Check ( PyObject *0)
0MWA VARV ARY v KA TV 27 b (PyInstanceMethod_Type T TH 2) HFHICHEIRLE T, 87
A—ZRF NULL I TE £t A, ZOBBIIHICEINILET,

PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. Return a new instance method object, with func being any callable

object. func is the function that will be called when the instance method is called.

PyObject* PyInstanceMethod_Function(PyObject *im)
Return value: Borrowed reference. 4 Y A XY AXY v K im IZHEEMIT SNEHA 77 v EIRL
£9,

PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. PyInstanceMethod_Function() O~ 27 VBfRT, TI5—F =z v %
TVWEHE A
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8.5.3 XYy RFITZx Uk

XYy FERBEA 7Y 27 MEBEINTOWET, XV Yy FRIBERXHZ22—F—EFRD I JARZHEBIhTWS
DTT, FEMENTVWRNVWAY Y R (FFRF TV MHEENTZXY v R)IEFHTZ Z e TEERA,

PyTypeObject PyMethod_Type
Z D PyTypeObject DA Y A XY A E Python DX Y v FRIZRELET, ZOF 7T =7 M. types.
MethodType ¥ LT Python 7029 AIZABE A TVE T,

int PyMethod_Check (PyObject *o)
0 MXYy A TT =l b (PyMethod_ Type B TH %) JAEWCEHERLUET, 8T X —&X X NULL ITTZ
FHA, ZOBBIIFEICHIIL $9,

PyObject* PyMethod_New (PyObject *func, PyObject *self)
Return value: New reference. {EEDMUOH LATEEA 7 =2 b func & XY v ROBKREINZNE L
ARYR self BAESTHi7z XY v KA T 27 bRIRLE T, B func & XY v RBELHI N
FRCPECH XN A 7Y =27 b TT, self 1Z NULL ICTEEH A,

PyObject* PyMethod_Function(PyObject *meth)
Return value: Borrowed reference. XY v ¥ meth \[CBEMIT SN TWAEBA T2 7 P ERLE T,

PyObject* PyMethod_GET_FUNCTION ( PyObject *meth)
Return value: Borrowed reference. PyMethod_Function() D F BT, T7—F = v 7 BTV ER A,

PyObject* PyMethod_Self (PyObject *meth)
Return value: Borrowed reference. XY v ¥ meth IZBETT SN/l Y AX Y ARIRLET,

PyObject* PyMethod_GET_SELF (PyObject *meth)
Return value: Borrowed reference. PyMethod_Self() D27 BIRT, LTI —F = v 72TV ERA,

8.5.4 ILFTZ ¥ bk (cell object)

TR (cell)) AT 2T ME BBORA-THh o SREINIERHEFEET DD ET, LLIEIRE
BUzOWTERE N, R4DEZEELET; COHEEZZRILZERAX Yy 7 7L —LI2BT 20— A NVERITE,
ZDRAR Y 7 7L —LDHMMITRICEEZSBL TV LW TZ2SBBAD £T, EALTREINHEIT 2
252 L, vA 7Y 27 FEEKORD D AV NDEREDNE S, CORLFTY 27 2o BB
(dereference) X, 4 ¥ X7V XL o TEMEI NN, Fa— FATHR- PSRN TVWIRERHD £T; kL
A7 =27 M7 7RALEBIC, BBNICHEZRIEEZD $8A, ERPAORR TR, v A 7Y =2 M
BT 7203 T,

PyCellObject
LA TT 27 MiEDNR S C SR T T,
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PyTypeObject PyCell_Type
EAFTY 27 NS AT 27 P T

int PyCell_Check(ob)
b WENF T2 FDOBECEERLET,; ob 13 NULL THo TR D TXA. TOREIIEICHRIIL
£7,

PyObject* PyCell_New(PyObject *ob)
Return value: New reference. fH ob D Ao 7=Hilzigt A7 =7 b E2ERLTRLE T, 5/8% NULL
WLTHDREVEE A,

PyObject* PyCell_Get (PyObject *cell)
Return value: New reference. cell DNEEIEL E5,

PyObject* PyCell_GET (PyObject *cell)
Return value: Borrowed reference. cell DINEZIR L E 523, cell H3IE NULL 220 d TP =2 M TH
EDREIPNEF vy I LERA

int PyCell_Set (PyObject *cell, PyObject *value)
AT T 2T cell DNEZ value ITRELET . ZOBBIITHEDLLOETORNFITHNT 22K %
FRILL £ 3, value 1& NULL TH 2 FEWVWER A, cell 13 NULL TRIFAZRD FR A, cell BT T
Pl bTRHRWEE, -1 BIRLET, BT 5L 0 RIELET,

void PyCell_SET(PyObject *cell, PyObject *value)
AT 2T b cell D% value TRELE T, BHA TV Y MIWHT2EH TR, KRDDDF = v
3B ITOER Ao cell 1ZIE NULL TRUIFNIR ST, 2ot 7Y =7 bTRIFIUIRD A,

8.5.56 A—FATDxU

a—FA 7Yz b (Code objects) i& CPython EZEDKL A~V RFMEIDTT, 4 7Y =7 MIBEBICHE
SNTWARVWFETAREa— FOBZRBLL TV ET,

PyCodeObject
I—FATY =7 bPERBTIDICHAEINS CREER, 0RO 7 4 —)L FIXARTHEE I NG
£,

PyTypeObject PyCode_Type
Z iU Python @ code Bl%RIIT % PyTypelbject DA Y ARV A TT,

int PyCode_Check (PyObject *co)
co H’ code ¥ 7V 27 FOBFEWCERRELET, ZOBBUIEICHNILET,

int PyCode_GetNumFree (PyCodeObject *co)
co N EHMZEE (free variables) O EIR L £3,
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PyCodeObject* PyCode_New(int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags,
PyObject *code, PyObject *consts, PyObject *names, PyObject *var-
names, PyObject *freevars, PyObject *cellvars, PyObject *filename, Py-

Object *name, int firstlineno, PyObject *Inotab)
Return value: New reference. il WA —RFRF 7P 27 V2R LET, 7L —LZERT 27201283 —

DaA—FF TV =7 " BRERGEX. b DIT PyCode_NewEmpty () ZFIHLTLEE W, NAf ba—
FI3SHBICEE SN S 720, PyCode_New() ZEHEFUHF &, Python OFFfiN—Y a VITKFLTLZE
STLeHHET,

PyCodeObject* PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,
int nlocals, 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 *lnotab)
Return value: New reference. PyCode_New () WZIITWETH, MEEHFIE D= D "posonlyargcount”

EMEATNET,
N—Y a ¥ 3.8 TENM.

PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. L \WZEDaA— KA T7T =27 Ve, feESINLT 7 4 v, B4, b
TBEEBTHERLET, BENZa—FA 7227 MIHLTD exec() X eval ) WEHFINTUVERA,

8.6 TOMMDATT I b

8.6.1 J7MIATIxU

ZN5D APIL I, Python 2 DfARAAD 7 7 ANA T =227 D CAPI ZHRER LTI 2L -+ F572003b 0D
T3, 2Bl BHEC A4 77V THR- IR TWENY 7 7{F& 1/0 (FILE*) IZfHZ 72D Icflbi g 3,
Python 3 Tld. 77 AL A MY —AEH LW io BV 2 — B FHIN. 2212 0S DKL ALY 7 7 ff
ZI/0 DLW ODDFEPERSINTHET, FTHEHIN TV L. 20508 L API offfl7Z C
FGwR=THYH, A VEXFVEZTONFHRZLZZ —BHICANVTVETS,; = FX=FT 4 —Da—-FFbbhic
io @ API 25 Z e RN E T,

PyObject* PyFile_FromFd(int fd, const char *name, const char *mode, int buffering, const char *en-

coding, const char *errors, const char *newline, int closefd)
Return value: New reference. BEIZBADPNTWE 7740 fd DT 7 A VFT 4 A2V T X5 Python @

T7ANT T2 b RERLE T, 518 name . encoding . errors . newline 1%, 77 #/V FDfEL
LT NULL 25X 3, buffering \2i& -1 #IEELTT 74V b DOMHEEMES 2 B TEF T, name FHEHR
ENZDTIHR, BRITEHMDDIIRINTVE T, KT 5 & NULL 2K L %5, & D IFERIZGHD
fR&E, io.open() BABD FXa XY FEZSRL T IZX W,
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ZE%: Python A MY —AZHHEDO Ny 77V Y IERRDD, 7 7 A LR FD OS LLDN Y
Ty VYT R e, BAakBE (PHERT—XIE) R EIIFRILET,

N—ay 3.2 TEHE: name BIEDES,

int PyObject_AsFileDescriptor (PyObject *p)

p WEHESSNE 77 ANVT 4 A2V T R%E int ELTRLET, A7V =7 b8 LS, 20(E%:
BLUET, BETRWES, A 7227 MZ fileno() XV v FBHIUIIETHLET; 2OX Y v FDIR
DEIE. 7 7 ANVERTOMEE L TREINZEHTRINVEED VA, RT3 M2 ELT -1 %
BRLUET,

PyObject* PyFile_GetLine (PyObject *p, int n)

Return value: New reference. p.readline([n]) ¥FIUT. ZOBKIIA T =2 b p OBITZHAM
LET, pld7 740 F 7Y 227 bd, readline() XYV v REFOMSLPDA TV 27 P THhEVER
Ao n 30 DA, ITORIICHFRR C EMEIIC 1ITETHANLE T, n 0 KO KEZFIUE n N1 ML
LOF -2 EHEALLERA; o T, TO—HLEIPREINZGEVPHDET, EHLLDFATDH. A
LB I 7 4 VORIRCERE LG A3 o2 IRUE T, n 28 0 X h/hEiud, RXicH
boF LITRT% SiAHLETH, 77 7 4 L OKEICEE L2552 EOFError 2k LE 9,

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)

io.open_code() DEHDIRLHWZ LEZL T, 20T X —X—2 RNV FITELET,

N Y K 7 1% PyObject *(*)(PyObject *path, void *userData) %! @ B # T. path &
PyUnicodeObject TH 2 I L DMRFEENTVE T,

userData KA VY RWE7 v Z7EABIZEINE T, 7v 7R V24 2050 EIN S 0d Lk
WDT, ZDOKRA ¥ RIZERE Python DIREESRINETIEHD A

D7y 7EEEA YR- MDA ZEEEKLTWA D, EY 2 —UW frozen BEY 22— T
H %7 sys.modules IZH AFHAIAERES 2=V TH S DT> TWVWERHEEEZRVTIX. 7 v 7B
DEITHICHLWVED 2 — LB A VR— FT3DIEEETTL XN,

Wo 2 A7y VEBMPEREIN S, HIRSPE SISO TES, B 5D PyFile SetOpenCodeHook ()
DOFFCHUIEEBRLE T, ZOBBPERLIZE &1, 4 2=V 2pgfibehCniga, -1 28
LThHINZEEY P LET,

ZOBEIE Py_Initialize() X DANCFEIHL THLEETT,
SR L T BE&E A X b setopencodehook ZiEHIL 7,

N— g v 3.8 TEN.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)

F T2 obf BT 7ANT T2 b p TEZIAAFET, flags DY K=V F 577 7%
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Py_PRINT_RAW /23 CF; ZOI7 77 2EETHE, 727 MZ repr() TWEHL str() %2EH
LIMRE 7 7 A NMICEEHLE T, RILEEAICE 0 2B L, KT 22 -1 2R L CHEYIZEI %
vy PLET,

int PyFile_WriteString(const char *s, PyObject *p)
XFH s BT 7 AN T2 b pZEXHLET, RILEGEICE 0 2RL, KT 2L -1 2R
TN EEY P LET,

8.6.2 EXa—I/LAT2 ¥ k (module object)

PyTypeObject PyModule_Type
Z D PyTypeObject DA ¥ ARV AlE Python DEY 2 — V4727 MUIEPRBLET, 2047V
7 MiE. Python 7B 27 A2l types.ModuleType ¥ L TAENTWVWET,

int PyModule_Check (PyObject *p)
PVET 2= NATI 2T PPED 2 —NFA T2 FDF TR T THHEZIZHERLET, ZOBK
EHEIZENL %3,

int PyModule_CheckExact (PyObject *p)
pPEY 2a—NF T2 FT. »D PyModule_Type DY T XA T TRVEZIWZEZRLETS, TR
(=S ND7) |-

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ JBIHIC name DR EINLHLVWEIY 2 — LA 7T =7 b
ZIRLET, EY2—1D __name__, __doc__, __package loader_ _ BHICMEMNPA > TWET

_—) - -

(__name__ DIHMIART None TT); __file__ EHIEZ ANZ DU LAOBRETT,
N—a v 3.3 TEM.
N—T a3 34 CTEHE: __package__ ¥ __loader__ | None WKiREZINZE T,

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule_NewObject () IZBlTWE F A3, name & Unicode 7Y = 7
FTd7% < UTF-8 TT Y a— FENFHITT,

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module D% H{ZEM % HET 2HEA TV =7 b RIRLET; 2DA
T2 ME B2 A TP D __dict__ BELFEULDDTT, module WES 2 —1F TP =
F(BLIEEY2—VF TV 27 bOH T XA T) TROEEIE, SystemError AV%H 41 NULL 23K
EhET,

REY 2=V TlE, Y 2—1D __dict__ "HEE®RET 2 XD . PyModule *x() B XU
PyObject_»() PAEZ S AR £ 7,
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PyObject* PyModule_GetNameObject (PyObject *module)
Return value: New reference. module @ __name__ OEZRLE T, EV 2 — NI DEEEREL T
WERWEERXFHNEI TR WIS, SystemError #EH LT NULL Z3RL 5,

N— ar 3.3 TEM.

const char* PyModule_GetName (PyObject *module)
PyModule_GetNameObject () WZBITWEFTA, 'utf-8' TL Y a2 — FE N/ name ZIRL E T,

void* PyModule_GetState (PyObject *module)
TV 2 —LD Tstate”(EY a2 =V EBAER LKA I VI THIRINZ XEY 7Ry JADKRL Y X =) D
7203 3UL NULL 23R U ¥ 3, PyModuleDef.m_size B L TLZE W,

PyModuleDef* PyModule_GetDef (PyObject *module)
EY a—NAIMESNDICL 7R o Tz PyModuleDef MEERNDRA Y X ZIRLET, EY 2 —AHERICE -
TSN TWARD 575513 NULL 2R L £3,

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module @ __file__ JEME%Z ® £ IT module B — RENizbr D7 7 4
NEERLET, L7 7 A VAPERSINTORWVWEER, Unicode XFHITIE R WA, SystemError
BFRAEXETNULL ZRLET, Z0LULDEEE Unicode 7 7Y 27 "ADSBIRERL 3,

N— g v 3.2 TEM.

const char® PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject () LITWVWE T, "utf-8 TZYa—RNRENT7 7 A NVHEZRLET,

N—= a v 3.2 TIHSE: PyModule_GetFilename() IF LY A — RTERWVWT 7 £ LZITH LTI
UnicodeEncodeError ZiXH L ET, ZHDRD DIZ PyModule_GetFilenameObject () % A L TK
72EW,

C ®EZa—ILOWEAL

WH, BV 24TV MIRREY 2 - (PR ZZ 7 AR—- P LTWAHESI A 75 V) £72134
HIAENTEY 22—V (PyImport_AppendInittab () %Z2fE o THIHULERABDSBME N T WS EY 2 —) 2 HAF
LNET, FMICOWVWTIX building %721% extending-with-embedding % BT 72& W,

FIHERIEUE, Y 2 —LERDA Y AR Y A% PyModule_Create() WL THK EDRo/EY 2 —1F T
Pz FRRLTHEVTI L, LA RERMERZODDZRL” ZEBUHNL” 2EZRLTHHEOER A,

PyModuleDef
EV 2 VERMERIZEY 2 - A 7027 bRAERT 2DITRBELRTXTOBERERFEFLE T, @E
3. ZNZENDEY 2 — 0 T EITHINSHIIL SN ZORDZERD 1 DR FFEL T,

PyModuleDef Base m_base
DR Y N—THIZ PyModuleDef HEAD_INIT THIEHEL TL =X,

170 FE8E BRATZ U I (concrete object) LY



The Python/C API, U —2X 3.9.21

const char *m_name

FLWEY 2 — L DR,

const char *m_doc
EY 2 —AD docstring, 72\ T docstring 1& PyDoc_STRVAR % FIFH L TEBINE T,

Py ssize 1 m_size
EY 2 — VORI, FR 71— LR TIE72  PyModule_GetState() THURTEZEY 2 —
NZEDAEVHEBRICRFFENTWE ZeDADHD T, TR K-> TEY 2 —VEIEBDI 7 - 4 v &
TV R —TRRMEZET,
ZOXEVEBIE m_size KHDWTEY 2 — WERIFICHERZ N, TV 2 -4 7Y 7 FHIEE
ENZ L EIZ, m_free B HIUTZNDIFIN TR THEIREINE T,

m_size 1T -1 ZHRET DL, ZOEY a—NEF 70— "L RRERFEOEDICY T - 4 &2 —FY
A—"HR—PFLTVEREVEWVWS ZXIZRED T,

m_size ZIFADHEIHKET DL, BV 2 —IIFEIMLTE, ZORED-DITHEL I 581D X
FEVEEHEETEZ22 VW 2R ET, IEAD n_size ZZEMUIHLTOEICKRD £3,

S PEP 3121 #5018,

PyMethodDef* m_methods
PylMethodDef TEREINE, TY 2 — VL VEBODT — T AADRA ¥ X —, BEDPTFEELRWY
AE NULL Z2RET 5 2 ¥ H3A]HE,

PyModuleDef _Slot* m_slots
ZERBEI LDz d D21y MEFRDEHIT, {0, NULLY HEPKIEHE 2D 3, —BREHILZ
5 ¥ ZE. m_slots 1X NULL THRIFAUIRD 8 Ao

N—=Pay 35 TEE: N—Yary 35 XDElE. TOX U NEEIZ NULL KRESNTWT, RDD
DL LTERINTVE L=
inquiry m_reload
/J"(MJEZT’S(?])TOC m_traverse

GCAEBNEY 2 —NF TV =7 P 2EET BTN SN2 EERE, LERWHEIX 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 Y 3.9 TZH: No longer called before the module state is allocated.

1nquiry m_clear

GCHIDEY2a—NATTV=27 27 V)7 —F5RIHIHINE 7Y 7 -, HELRVWEGEE.
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NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.

Like PyTypeObject. tp_clear, this function is not always called before a module is 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 TEHE: No longer called before the module state is allocated.

freefunc m_free
GCOIDEI 2a—NF TV =l M 2fRINT 5L TIPS 588 BRI EIE NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.

N— a ¥ 3.9 TZH: No longer called before the module state is allocated.

—ERREANHATL

Y 2 — VOYILBEBDPEREEY 2 — A3 7027 b 2AER L TRTHELH D T3, U —EBEwHL”
CHER, XD 20DEY 2 —VERBEBOEE L0 1 DRV T:

PyObject* PyModule_Create (PyModuleDef *def)
Return value: New reference. def TOERIMHE> THLWEY a— ATV =27 bEEKRLET, Zh
¥ PyModule_Create2() @ module_api_version | PYTHON_API_VERSION ZEE L7 XD X 5I12iR
2H|NET,

PyObject* PyModule_Create2(PyModuleDef *def, int module_api_wversion)
Return value: New reference. API N—3 a >% module_api_version ¥ LT def TOEFRITHE - TH
LWEY 2= ATV 27 PeERLET, b LIEESNAN=—Ta VPE[TLTVWES VX —=T Y X—D
N— a e Bz 258513, RuntimeWarning #RAEIHE T,

AR: B AYOHE. ZOBEETIER L PyModule_ Create() ZFIAT A2RNETT, ZOBEEZI. 20D
B OB R AL TV 2 I THH LT EX W,

EYa—F 7Y =7 POFIIULEEE D SR XN B ENT, 720 TWE PyModule_AddObject () 72 ¥ OBIEUE A -
TEYVa2a—NA TPz MIA U NEFEIEET,
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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. €Y 2 —VERIHME SR A D v M RIELLHET 5. BUICyt
SNz Python A7 =227 b THEZZERAEL £,

PyObject* IC¥ ¥ A M &Nz def ZIBL ETF, =7 —0FAE LG NULL ZiIR L £3,
N— g > 3.5 TEM.
Y 2= VERD m_slots X > \F PyModuleDef_Slot MHE{ADELY| 2 X R IFHUER D R A

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. module ¥ ModuleSpec 72 =7 D spec TEZRS N BHIZ
FLWES 2727 bRERLET, 20K PyModule FromDefAndSpec2() B¥L D
module__api_version 12 PYTHON_API_VERSION Z{§E L7zFFr BR U LHICEHB2FVE T,

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. AP1 N—3a ¥ % module__api_version & LT, module & ModuleSpec

F TPV MDD spec TEREINTZ2BORZHILWE S 2a— A 7227 bREKRLET, dLIEEXNT
N=VaVRETLTVWEA Y R—T Y R—DNN—= 2 > ¥ Bz 255X, RuntineWarning 2 FE X ¥
ESa

AR B AYOBHAE. ZOBETIER L PyModule_FromDefAndSpec() RFIHFT2RETT, ZOH
Bix, ZOBEBOBPEREEEL TVWEE ZIEIFALTLZE N,

N—=a v 3.5 THEM.

int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
def THZONIAEREDFEITRAT Y b (Py_mod_ezec) ®FEITLET,

N—a > 3.5 TEM.

int PyModule_SetDocString (PyObject *module, const char *docstring)
module ® docstring % docstring \ZEEL £ T, ZDBEUI. PyModuleDef 2°5 PyModule_Create b
L { X PyModule_FromDefAndSpec #ffio TEY 2 — L EAERT % & TICHBMICMHUOHINE T,

N—ar 3.5 TEM.

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)
F&UAY NULL 1272 5 TW 3 functions BEHIC & 2 BEZ module \ZBIL %3, PyMethodDef MEEIAD
il 2 D>+ VIZOWTIE PyMethodDef OFilZ S L T ZS W (£ 2 — L OAFIZEHB A S H
TVRVWOT, C TEEINLEY 2L~ 7B 30 T0WEY2a—L%E 1 DHDGHE LT
ZWELD . Python 7 7 ADA Y ARV AXY v RIZBlZBICLET), OB, PyModuleDef 25
PyModule_Create % L { & PyModule_FromDefAndSpec Z{fio> TEY 2 — V24K T % & ZICHEINIC
MU EhEd,

N—a v 3.5 TEM.
HR— R
EY 2 —VOMHEREEL (—BREIHEZ#S5E) . HEIWIEEY 2 —LDETRT Y PSS 5 B

(B ZE S 5E) BROBBEM-S . £Y 2 —10 state DFIHLZHHRICTE X!

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
Add an object to module as name. This is a convenience function which can be used from the module’s

initialization function. This steals a reference to value on success. Return -1 on error, 0 on success.

EMR:  Unlike other functions that steal references, PyModule_AddObject() only decrements the
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reference count of value on success.

This means that its return value must be checked, and calling code must Py_DECREF () value manually

on error. Example usage:

Py_INCREF (spam) ;

if (PyModule_AddObject(module, "spam", spam) < 0) {
Py_DECREF (module) ;
Py_DECREF (spam) ;
return NULL;

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
module I[CBEER T name ¥ L TGEMLET, ZOFEEBEBIZEY 2 — L OWIEHLEED SFFHEh T
$9, T7-DrIWT -1 &, BHLZFTT 0 ZERLET,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
module WCXFHNERE name & L TGEIML 3, ZOFEHBEBIIEY 2 — L OWIHHLER» SFHEI T
WE T, P value 1F NULL #IGES N TWRITUIR D EVA, T7—DL X2i2iE -1 &, BILL &
1230 ZIBRL 9,

int PyModule_AddIntMacro(PyObject *module, macro)
module 12 int EHEZEMUL X3, %Al &EIE maro 205 WH{ I F T, 6l 2
PyModule_AddIntMacro(module, AF_INET) & ¥ % ¥, AF _INET &\ 5 %4Hi® int BEK %
AF _INET OfET module \ZEBML 3, =72 -1 %, BIIRICIE 0 IBRLE 7,

int PyModule_AddStringMacro (PyObject *module, macro)
XFHNERE module \ZBIL £,

int PyModule_AddType (PyObject *module, PyTypeObject *type)
AT 27 b module \WBMUET, BlA 7Y 27 MENERT PyType_Ready () ZMUHLTY 7 4
FIARXEINET, AT =7 DAL, tp_name D Ky b DBROBRBEOHETPOLWMONET, =7 —
FRCIE -1 &, BRI 0 BIRL £ 5,

N—Y a ¥ 3.9 TEM.

ESa—IILEER

—BEE LI, BEDA YR TV RXDaAYTHFA I LOHRELS VANV DEY 2a—ABERLE T, 2
FoT. BB EI 2 —NVEBANOSRBETTES 2 - ATV 27 b PEUGETEE T,

ZEBRFEIRAL 2 S Y BE— D EHEDI SEBOEY 2 — UBERTE 2D T, 25 DI LB 2 # -
TERENEEY 2 —MIZIFZEH A

PyObject* PyState_FindModule (PyModuleDef *def)
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Return value: Borrowed reference. FWED A ¥ X TV XD def MOELNIZES 2a—AA T =27 2R
LET, ZDOXY v FORHESEMFY LT, #iid > T PyState_AddModule() TA ¥ X 7Y XD state IZFE
Va—NF TPz AL TBL I ZERLET, METREY2a—AF TP =7 FBRAMNP SR
V. B LEHERNCA Y27 Y XD state 1ISEHAE XN TWRWEEIE, NULL 2KL £75,

int PyState_AddModule (PyObject *module, PyModuleDef *def)
BIBICEINEY 2= ATV 27 b, A VX T RO state ITHEE L ET, ZOBKEMES 2T
PyState_FindModule() WHET 2 =N AT =27 MIT7 V7R ATESL X5 %,

—BRFETIL 2 o TIER SN EY 2 —MITDAFEITT,

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).
IEOH LN GIL 28155 2 08 03 H D £5
BHLS 02, RLES -1 ZBRL %7,
N—Y a ¥ 3.3 TEM.

int PyState_RemoveModule ( PyModuleDef *def)
def POMELNTZED 2=V A T2 T b A X TY X state OHHIFRLE S, IILZS 0 2. KK
L7266 -1 ZIRL %,

O LN GIL 2155 2 0803 H D £5

N— a3 v 3.3 TEM.

8.6.3 1T7L—2AT2x ¥ |k (iterator object)

Python TR _EEIA T L — 247V 27 b 2EHELTVWEST, —2HEY -7 Y XA 71 —&T,
__getitem__ () XYV v FEYR-ITZ3TEDOS—r Y 22WMOPVET, ZOoHEFFOHLAJGELS 7Y =
7 bt F A HE (sentinel value) ZIW, O —F Y ANDOBERZ L IKMUEH LAJREL 7 =27 R Z2FEUH L
T, Y FROVENRI N & I KBNEEZKT LET,

PyTypeObject PySeqlter_Type
PySeqIter_New() %, fHHAAHS —7 ¥ ZHNTH LT 1 51 BERXOMAIALBEE iter O ZIFTH L
LEIGREND, ATVL—EF T FORI T2 M TT,

int PySeqIter_Check(op)
op DD PySeqlter_Type HMOLGEICEZIRL 3, ZOBBIIEICHILET,
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PyObject* PySeqlter_New(PyObject *seq)
Return value: New reference. —fRHIRS =7 Y AZA TV 27 b seq ®WHIATL—XE2RLET, KIE
WX, > — 7 ¥ ADRTFHEERIEDOIRIZ IndexError 2R L7 TR TLE T,

PyTypeObject PyCalllter_Type
PyCalllter_New() %°. #AAHBE iter() @ 2 5IHIEADPRTA TL XA 727 FORF TS =
7 F T,

int PyCallIter_Check(op)
op DB PyCalllter Type BDGHICELRLET, ZOBEBUIFEICHKIIL 3,

PyObject* PyCallIter_New(PyObject *callable, PyObject *sentinel)
Return value: New reference. #7274 71V —XRERLET, mHID T XX callable 13587 L THEY
¥ 2 Python O LATREA 70 = 27 PR OGIRATHEDPEVERA; callable 13, MUOHEN 572
RORIGWIBNRA 72 = 7 PR ERITNIRD E8 A, BRI N4 7L —XiId, callable B3 sentinel
WWEHELWEZ RS & RIBUWZE T LE D,

8.6.4 TRXUVTAATZ U I (descriptor object)

7 FRAZ Y TR (descriptor)” 1E. HEA T2 POV OpDREEICOVWTHAR LA TS 7 P TT, TR
JVTRATO 27 PEA T =7 FPOFRENIIHD 5,

PyTypeObject PyProperty_Type
HABIAAT RAZ ) T RO I 7Y =7 +TT,

PyObject* PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)

Return value: New reference.

PyObject* PyDescr_NewMember ( Py TypeObject *type, struct PyMemberDef *meth)

Return value: New reference.

PyObject* PyDescr_NewMethod ( Py TypeObject *type, struct PyMethodDef *meth)

Return value: New reference.

PyObject* PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)

Return value: New reference.

PyObject* PyDescr_NewClassMethod ( Py TypeObject *type, PyMethodDef *method)

Return value: New reference.

int PyDescr_IsData(PyObject *descr)
TARAZVTRATY 22 & deser BT —RBHEDT A2V TROEEIEEE, XYy RTRAZYTFED
BEWCIEMBERLET, descr TRV T RATI =27 bTRIFNUIZD FVHA; =7 —F = v 71370
¥ A
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PyObject* PyWrapper_New(PyObject * PyObject *)

Return value: New reference.

8.6.5 XA XATZ TV k (slice object)

PyTypeObject PySlice_Type
AFGARZ TS 27 FOBATY 27 FTF, ZHUE. Python L4 ¥iZBIF % slice LA TV =2
]\Tj—o

int PySlice_Check (PyObject *ob)
0b WATZARLT T 27 bDFEWCEZIRLET; ob I NULL THoTERD VA, Z OBEBIIEITHK
WL%Ed,

PyObject* PySlice_New(PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. ¥6E LT2MED L7 RRATARA T 27 vV EIBLE T, 28T X X start,
stop, BE U step IATA AL TV =7 MBI 2A%AOEEE LTHOWANET, TOHDHEITVWTR
b NULL (CTE, XIS T 5HICIE None DMEDNE T, FilhA 7Y =2 ve7nsr—2ayTERVEE
121 NULL 238 L %9,

int PySlice_GetIndices(PyObject *slice, Py ssize t length, Py ssize 1 *start, Py ssize t *stop,

Py ssize_t *step)
ATGARFXTI 27 b slice \CBIY B start, stop, BX step DA VT 7 AEZBUFLET, ZDr &> —

r U ADRE % length LIRELE T, length KD DRERA VT I7RCRZ LT — LTHRWVWET,

DL Z2iE 0 %2, =7 -0 X3l ety bEFIC -1 BRLET (2L, BEA VT ZADWN
T —D0 None Tl . P OBPUCEIITERIr o 1-5EZREE T, ZOHE. -1 ZRLTHIS
Zty PLEF).

BEHL, BRI ZOEBEHENTLKBVTL &5,
N—ay 3.2 TEHE: AN, slice 513 DEIE 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)
PySlice_GetIndices () DR TT, slice I2BIY 5. start, stop BX U step DA > 577 Z{HEEL

BELEST, T Y ADEX% length . 274 ADE X% slicelength WIS L £5, RN DAL 52
ZFEHEDATA R =B LIHETIZ Yy TENhET,

Ko =23 0%, =o5—D 23N zety hLT -1 ZIRLE T,

AMR: This function is considered not safe for resizable sequences. Its invocation should be replaced

by a combination of PySlice_Unpack() and PySlice_AdjustIndices() where
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if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {

// return error

is replaced by

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error

}
slicelength = PySlice_AdjustIndices(length, &start, &stop, step);

N—=a v 3.2 TEHE: MENE. slice 51 DBI PySliceObject* T L7z,

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.

N— a ¥ 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)

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, O on success.

N—a v 3.6.1 TEM.

Py_ssize_t PySlice_AdjustIndices(Py_ssize_t length, Py_ssize t *start, Py_ssize_t *stop,

Py ssize_t step)
Adjust start/end slice indices assuming a sequence of the specified length. Out of bounds indices are

clipped in a manner consistent with the handling of normal slices.
Return the length of the slice. Always successful. Doesn’t call Python code.

N—a v 3.6.1 TEM.
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8.6.6 Ellipsis 7717 k

PyObject *Py_Ellipsis
Python 281} % Ellipsis A 7Yz 27 b T3, TOA TV 27 MIXY v FERLEEA, ZHAYV Vb
DHTE, MOF 7Y =2 b RIS BEDD D £F, Py_None DEXSIZ, Thdb VIt 7
=7 T,

8.6.7 memoryview 77V b

memoryview A 7Y 7 NI, MDA T2/ bR XS/ Z S Python £ 7Y =2 bOEE L7z C FFEL
VD Ny T7DAE—TT—R TT,

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. " 774 Y X—7 2 — A& HET 2472 = 7 b2 5 memoryview 7
TV bEERLET. BL obj DEZABAGERNY 77 DI AR—- 2 R- T3R5, 20D
memoryview A 7Y 2 7 MIFAZEEZARET T, 25 TRIFNEHHLOAILRZ D, TI7RAR-—2—0D
AN S e DN THEAEEMAREL D 7

PyObject *PyMemoryView_FromMemory (char *mem, Py ssize t size, int flags)
Return value: New reference. mem ZELTND Ny 7 7 £ LT memoryview 3 7 =27 M 2ER L £,
flags 1% PyBUF_READ 2 PyBUF_WRITE O X% 502D £,

N—3 g v 3.3 TEM.

PyObject *PyMemoryView_FromBuffer (Py buffer *view)
Return value: New reference. view ¥ LU TH X by 7 7 ¥iE% 7 v 73 % memoryview 7Y =
7 PERERLET, HRBE A PNy 7 7 [T PyMemoryView_FromMemory () DIF 5 WEE L\
T,

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. buffer 4 ¥ X =7 2 —ZXZERLTWEA 7T =2 b5 ('C’ 22 'Fortran
D order T) BfiLTz XEVF ¥ ¥ 7D memoryview 7Y =7 bRED T, XEVEFKL TV
%8, memoryview 3 7Y =7 MITEO XV RZBRLET, AL OBE. XEVFar—3nT.
memoryview A 7Y = 7 MIFT LW bytes A 727 SR LET,

int PyMemoryView_Check (PyObject *obj)
obj 2% memoryview ¥ 7Y =2 FDGEICEZRLET, BIEDL 25, memoryview DY 77 5 ADAE
BISEFII IR TVER A, ZOBEBUIEICKIIL £55

Py_ buffer *PyMemoryView_GET_BUFFER (PyObject *muview)
ExLEINEANY 77— memoryview DT T4 RXR—F ab—iZ, KAV R—FRLET, muiew 1
memoryview £ Y AR Y ATRHRINEBED ERA; 2O~/ u0ldleF 2 v 7 LEVWOTHRMTHEF = v
ZLRFNERLT, ZhER2E 7T 92T 23BN HYET,
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Py__buffer *PyMemoryView_GET_BASE(PyObject *muiew)
memoryview Z# T 7 AR =P L TWVWEFT T 27 bADKRA Y &Z%ZIKL E T, memoryview 753
PyMemoryView_FromMemory() 7»» PyMemoryView_ FromBuffer() ®¥H L TIERI N TWRGHHA,
NULL 2B L £,

8.6.8 FFBEA T Uk

Python 1 8§88 2t 7Y = 7 b (first-class object) ¥ LTHR—- ML ET, HSWEEHEFEET 2 M
BoBEROA 7Y =27 MURHY 5, BR3HEMRZRA 7Y =27 T, BELRAVIFLDA TV =7 Mot
LCHIRERIRD 7a x> 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. ob IZWNF 2555 A 7 =7 b 2IRLEF, ZOBKIIEICHZRSHRE
BUETH, BDFLIFRA Tl V2EARAEEDH D FVA; BIFOSRA T 2 7 PRSI S Z
LD ET, H DT XK callback FFFOH LATREL 7P = 7 M T, ob BH—RY AL 7> ary&
NGB EZED £57; callback 3595 A TP 27 PEEEZBE—D I XZE LTZIFED 3,
callback 1% None % NULL ICLTHDPFEWVER A 0b BHBIMTERVWAT I =7 FDIFERR. callback
DR LATREA 7Y = 7 b, None . NULL DWW N THRWVWIGHIE, NULL %33R L T TypeError % ik
L&D,

PyObject* PyWeakref_NewProxy (PyObject *ob, PyObject *callback)

Return value: New reference. ob I3 28BS x> 47227 b2 RLE3, ZOBEBIIEICH
BBREZRLE T, BT LHLRA T 27 P 2E2REEDD $¥ A, BMFO B XS AT 27
PIREINDZZdHHFET, H DT XK callback ZFUH LAJREA 72 =7 M T, ob B —RPaL

7 ay SNSRI ZZITID £3, callback 3B A 7S =7 FEHEZH—D 5 X 2 LTRIT

HUD £9, callback 1& None ° NULL ICLTCH D2 EWVERA, ob BFHBWTERVA TV =7 b DEER.

callback DWEH LAJREA 7Y = 2 b, None . NULL DWW THRWVWIEHEIE, NULL %R LT TypeError

RN LUET,

PyObject* PyWeakref_GetObject (PyObject *ref)
Return value: Borrowed reference. 352 ref WBRLTWE A7V 27 b ERLET, BB A T =
7 E BT TIIFH L TR WES, Py_None ZIRL 3,
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AR: ZOBRBSREAS 7O 27 O BOYIOBR ZIRLE T, 20k, 204727 FEAAL
TWAMZEDF 7Y 27 FHWEI NN L3> TWBIGEERE, #IC Py_INCREF() ZMUH TN
%‘/C\‘TO

PyObject* PyWeakref _GET_OBJECT (PyObject *ref)

Return value: Borrowed reference. PyWeakref GetObject() W TWE T, w7 uTHEEINTY
T, Z7—F v 7 2ITVEE A

8.6.9 h7EIL

using-capsules LLRDA 72 = 7 + % 5 J57EIZ DWW T using-capsules 2L TL E&E W,

N—a » 3.1 Tl

PyCapsule

ZD PyObject DY 7 XA Fid, EEDMEZRL., CHIREY 2 — 05 Python 2 — FZ2#EH L THOD

SO — FIZEEDER (voidx KA Y ZDIET) BIBENDHZ L ZIWCHHTT, H5EY 2 -1
TERINTWVWS C SBEABORS V&%, MOEI 2 - VICELTZILMUIHEZX51CT 5720
WL fbhEd, Zhuckh, BMCe—RIh3EY 2—1DHFD C APLISEH D import H % @
LTC7 7R TEHIENTEEXT,

PyCapsule_Destructor

HTLMINTETRANIZRA—=NANy JBL RO XS ITERINET:

typedef void (#PyCapsule_Destructor) (PyObject *);

PyCapsule_ Destructor 2 — Ny 7 OEHEIZOWTIX PyCapsule_New() BBIRLTL 12X\,

int PyCapsule_CheckExact (PyObject *p)

PyObject* PyCapsule_New(void *pointer, const char

G805 PyCapsule DHFECEZIEL T, ZOBBIIEICHINIL $7,

*name, PyCapsule Destructor destructor)

Return value: New reference. pointer ZI&# 3T % PyCapsule ZEM L ¥ 3, pointer 518X NULL T
HoTIFRDERA,

KL 756, BIA2@&E LT NULL ZEL £,

name XFHNE NULL 2, HRI72 C XFHINDEA ¥ X2 TF, NULL THRWGE, ZOXFHEARL LD
AT NI D RAEFETZIREND D FF, (destructor O TINS5 Z LIFFFAISNTVET)

destructor 73 NULL THEEWIGESE, b I ADHEIRINDZ L ZIFDH L2588 UTRHROHINE T,

CDHTENANET 2a—NLDOENEE L TIREZINSGE. name X modulename.attributename ¥ 57E

8.6.
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ENBIRETT, 2592, MDEI 2—NDBEDH TN % PyCapsule_Import() TA VY KR—1FF 3
ZEMTEXT,

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)

B T MRFEINT WS pointer ZEXD L F3, KELZBEIIHNEZREL T NULL 2R L E3,

name 518X D T VIRFE IR TV B L] E EMIC—EH L RITAER D A, D LI LTI
TW3 name A NULL 25, ZORED name 513HE L NULL TRFIUIR D £¥ A, Python i C
SiED stremp() 2> TIZ D name ZHE L F 3,

PyCapsule Destructor PyCapsule_GetDestructor (PyObject *capsule)
ATEVIRESNTWBBIEDTA M7 72 2B L %S, KBLEBE, BISZEREL T NULL 2K L
3

HTEMENILL 2T AT 7R LTHRHOZENTEES, EoT, RYED NULL 2325 — 25 L Tk
WATEEEDY S D £F, PyCapsule_IsValid() 2 PyErr_Occurred() ZF|IH LU THEFE L T ZE W,

void* PyCapsule_GetContext (PyObject *capsule)
B TENMREESN TV REED Y T F A b (context) IR L 5., KL 5GE. HIS%3E LT NULL
ZIRL %,

ATEMEINILL 23 TF AP LTHROI LD TEE S, oT. RDED NULL 2327 — 2L TR
WAJEEMEDS S D £, PyCapsule_IsValid() & PyErr_Occurred() ZFIHLU THEEEL T ZE W,

const char®* PyCapsule_GetName (PyObject *capsule)
AT ENVRFEN TV BEIED name ZIRL £9. KBL GG, BIseR0E LT NULL 2B L 35

7172 ME NULL % name & LTHROZ N TEET, o T, EDMED NULL AL 7 — 25 L THRWA]
REMED D D £3, PyCapsule_IsValid() » PyErr_Occurred() ZHH LU THEFE L T 72X W,

void* PyCapsule_Import (const char *name, int no_ block)
B2 NDATVEEDLS CATI 27 PANDRA VR %A YKR—=bLET, name 5183 %
DEMDFE R4 % module.attribute O XD ITHEE LR ITNIERD FHA, I TRV IAI T
W3 name X ZDXFINCIEMII—H LR ITNERD T8 A, no_block PEDK;, £V a2—%
(PyImport_ImportModuleNoBlock() - T) 7wy 78 T4 ¥ E—+rLE T, no_block B’ED
Fi. EY 2= (PyImport_ImportModule() ZffioT) MEDFIETA Y R—-rENhET,

B LGE. 72 LOWE RV BRLET, KMLGE, BIAEHRELTNULL Z2RL %73,

int PyCapsule_IsValid(PyObject *capsule, const char *name)
capsule WENB H TV THE20EI30%2F 2w 7 LET, BEMA capsule &, IE NULL T.
PyCapsule_CheckEzact () % >SA L. IE NULL 22K 4 ¥ X ZHAL TV T, WNELD name 2358 name &
~vFLET, (name OLEITIEIZDOWTIX PyCapsule_GetPointer() % ZHR)

SWHER 3 & PyCapsule_IsValid() HEZIRTHE., RTDT 7+t v¥ (PyCapsule_Get() Thik 2
ETORR) BT 2 Z e BRAESNE T,
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F 7Y 27 PWERT name B~ v F LGEICIE 0 2, ZHLANDEGEIC 0 ZRLET, Z ORI
SHIEM L 8 A

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule RERD A > TF X b RA ¥ R%E context \CREL E T,

L5 0 &2, RML7=6HIAZRELTIE 0 ZIRLET,

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
capsule RERDT A & 7 7 X% destructor ICEREL E T,

RIHL7=6 0 2. KREMLZSHM2RGELTIE 0 ZIRL 5,

int PyCapsule_SetName (PyObject *capsule, const char *name)
capsule PNERD name % name WCREL F T, name HIE NULL D ¥ &, ZHUX capsule & H dEVEHm
PEORENRDHD FT, LT TIT capsule 1ZIE NULL @ name DIRIFEZINTWGE, ZHUIHT 2R
BfThbhE® A,

BIIL7s 0 &2, RML7=6HI0ZRELTIE 0 ZIRLET,

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule REBD R A > X% pointer WZEEL E T pointer 1 NULL TH > TIdiR D 8 A,

BIL76 0 &2, RML 76BN ZRELTIE 0 ZIRL T,

8.6.10 oz RL—RATZxU

VAL —=&FA 7Tz MIE Python P 232 L —XA T L =X Z2HET Do TWVWEA 727 T,
VAL —RATY =2 MFEH, PyGen_New() X PyGen_NewiithQualName () DHIRILIFH LT3 L,
% yield T2 DA 71— a VI D ERIhE T,

PyGenObject
VAL —XATV = MDA TWS C FEIATT,

PyTypeObject PyGen_Type
VrpL—RATI 27 MTHIET2RA T 27 M T,

int PyGen_Check (PyObject *ob)
b WY 2 AV —RATT 27 FPOBEWCHZIRET, ob 13 NULL THo TR D FHA, ZOBRIIHEIC
BRI E 3,

int PyGen_CheckExact (PyObject *ob)
0b 23 PyGen_Type DFHFICEZIRLE T, 0 lE NULL TH-o TIR D FHA, ZOBEBUIFEICHKIIL £33,

PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame 7 =7 MZEISWTH R I 2 AL —X ATV =27 MEAERL
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TRLET, ZOBKIE frame NOSZREBAE T, 51505 NULL TH->TIIRD FHA,

PyObject* PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame X 73 =7 b ORI 2 AV =X ATV =7 P ERERKL,
__name__ ¥ __qualname__ % name ¥ qualname IZFREL TGRLE T, ZOREIE frame ~DB%
RAET, frame 51HUX NULL TH-oTide b THA,

8.6.11 JIL—F>FT>xo b+

N—a ¥ 3.5 TE.
AN—F U ATY 27 I async F—7— F 2o TERLLBEENET A 7Y =2 T,

PyCoroObject
AN—F ATz bDIDD C HIERK,

PyTypeObject PyCoro_Type
IN—F AT MIHIETEHA T T b,

int PyCoro_CheckExact (PyObject *ob)
ob B PyCoro_Type DHEIWCEERE L E T, 0ob 1X NULL TH-> TR D A, ZOMHEBUIHITKIIL
9,

PyObject* PyCoro_New(PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A 73 =7 oL VWal—F o473 =7 M EAERL T,
__name__ ¥ __qualname__ % name ¥ qualname WZFEL TRELET. OB frame ~NDSR%E
BWET, frame 51E0E NULL TH - T3 h £HA,

8.6.12 OVFTFAMEHATI I+

FR: N—Y 3> 3.7.1 TELHE: Python3.7.1 TR2TDaY 7 F A MEHD C APl DY 73 F v &, PyContext,
PyContextVar, PyContextToken DX DI PyObject KA Y XEMES k512 BE SN F L, HlxiE:

// in 3.7.0:
PyContext *PyContext_New(void);

// in 3.7.1+:
PyObject *PyContext_New(void) ;

FEIZ bpo-34762 BB L TL &\,

N— g v 3.7 TEM.
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Z DOHITIX, contextvars EY 2 —/LDNE C API OFEICOWTEHAL £ 3,

PyContext
contextvars.Context A 72 =7 M ERIHT 272D C HEiEK,

PyContextVar
contextvars.ContextVar A 7> =7 FERET 2700 C HHEK,

PyContextToken
contextvars.Token A 7Y =7 F 2RI T 57-HD C WHiElK,

PyTypeObject PyContext_Type
AVTHRAN RERBT2HF T2 b,

PyTypeObject PyContextVar_Type
AVTHFRAMER M2RBTMATI =7 b,

PyTypeObject PyContextToken_Type
AVTFRANER SO KRBT UL T 22},

BFzyr<rn:

int PyContext_CheckExact (PyObject *0)
o M3 PyContext_Type DHHICEHZRLE T, 0 NULL TH-oTIIRD FHA., ZOBEBIXEITHRIL
i?—o

int PyContextVar_CheckExact (PyObject *0)
0 B PyConteztVar_ Type DHJEIWCEZIELET, 03 NULL THo TIRD FEA., ZOREEIZEITHK
WL ET,

int PyContextToken_CheckExact (PyObject *o0)
o B3 PyContextToken_Type DHHICEZIRLE T, 0 ld NULL THo TIR D EFEA, ZOBEIIFEI
RIIL £ T

AVTFFANATI 27 PRI S B

PyObject *PyContext_New (void)
Return value: New reference. FiLWZED AV TFRAMA T 27 b RERLE T, =7 X156
& NULL 23R L £,

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. XNz ctx AV TFA ML T =27 POERVAV—2ERLET, =
7 — MR EF 75513 NULL 23K L %9,

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. MEEDQ A YT F A MA TV 27 bOERVIAE—Z/ERLET, =7 —2E
7B NULL 238 L £95
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int PyContext_Enter (PyObject *ctr)
ctr ZBAEDA Ly FOBEDA Y 7HFAMIRELE T, HIHLEs 0 &2, KBLES -1 ZIRLET,

int PyContext_Exit (PyObject *ctz)
ctr AVTFALEEINCL, 1 DHIOAYTFAPEREDA Ly FOBEDI Y 7F X METL %
To BIIL72H 0%, RMLES -1 ZIRL XS,

aY T A NEROBER:

PyObject *PyContextVar_New(const char *name, PyObject *def)
Return value: New reference. # L\ “ContextVar“4 7Y = 7 b2 XL BWVWL E T, name 518UIAEE
BTNy JOHNTHEONE T, def 518V TFRAVERDT 7 4V MEZIEET 20, T 741 b
WIRWEEIE “NULLY T3, =7 —REL5451F. BT “NULL“ZR L ¥ 3,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AVTFRAMNEROMEERBLES, BT —2EELGEE -1 2, EIRA2 T A2 SR
THT I —DEERDPSTHEF 0 ZRLET,

VT EFANERD RN o 72355, value (3FNEIRTRA Y RICHR->TVWET, ary7FF A MNERHIRA
I8 Bhofc HEZ, value BT HDIEIRD LS I ->TWVWET:

o (NULL TZIFHUI) default _value
o (NULL TRIFAUIX) var DT 7 L MHA
 NULL
“NULL“ZFRRIFIE. ZoBBIEH LWSREZIRL X5,

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. BED 2 ¥ 5 F 2 MZBWT var DfE%E value 12y FLET, ZOEHE
WKEBHLWE=0 4TI b, 7= 57551 “NULL“ZIR L 5,

int PyContextVar_Reset (PyObject *var, PyObject *token)
var AV 7T XA MERDOIKEEZ VLY b L. token %R L7z PyConteztVar Set () HMEEN 2 HTDIRREIC
RLET, ZOBBIIEIILEZS 00 RBLES -1 ZIRLET,

8.6.13 DateTime #7>x 7 k

datetime €Y 2 — /LT, HRARHNA 7Y 27 FRRAA 7Y =7 P2RBELTHET, UNMTRTEEE
ESHGEE. B UDANY X T 7 4 )L datetime.h % Y — R include L (Python.h 2D 7 7 L%
include L ¥+# A). PyDateTime_IMPORT ¥ 7 1%, MEIZEY 2 — AU &, EH L THBBEHD D
F¥9, 2OV uidblTo~ 7 aTlbih 2 AR PyDateTimeAPI & C fEEANDKRA ¥ &2 ANE T,

UTC Y Y IN b7 7 RATERHDY I A:
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PyObject* PyDateTime_TimeZone_ UTC
UTC XA LY —=VITHHYET BV IN U RIBLET, 24U datetime.timezon.utc EFUA 7«
7+ T3,

N—a v 3.7 T
BMFzyr<rn:

int PyDate_Check (PyObject *ob)
Return true if 0b 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 TH o TR D FEA, ZOREKITHE
WL £ 9,

int PyDateTime_Check ( PyObject *ob)
ob 73 PyDateTime_DateTimeType %% PyDateTime_DateTimeType BD Y 7 X4 FDA T =7 + D
BICEZELET; 0b & NULL THo TIEARD FHA, ZORKIEICHIL 3,

int PyDateTime_CheckExact (PyObject *ob)
ob % PyDateTime_DateTimeType DHAICEHZIK L £F, 0b 1 NULL THo TIFRD FHA. ZORK
FHEITHAIL LT,

int PyTime_Check (PyObject *o0b)
ob 73 PyDateTime_TimeType %% PyDateTime_TimeType HLDH T XA DA TP =7 F DYHFICER
BLUET; ob I NULL THoTIERD FEA. TOBBIIFEITHIILET,

int PyTime_CheckExact (PyObject *ob)
ob »% PyDateTime_TimeType DHEIWCEZIEL £, 0b IE NULL THo TR D FEA, ZOREKIIHE
WL £ 9,

int PyDelta_Check (PyObject *ob)
ob 7% PyDateTime_DeltaType 27> PyDateTime_DeltaType DY 7 XA FDATI =7 s DGHITE
ZBRLUET; 0b I3 NULL THoTRAED FHA, ZOBBIIFEITHIIL 7,

int PyDelta_CheckExact (PyObject *ob)
ob 7% PyDateTime_DeltaType DHEICHEZIK L £F, 0b l& NULL TH o TIdRD FEA. ZOBKIIHE
WL £9

int PyTZInfo_Check(PyObject *ob)
ob 75 PyDateTime_TZInfoType %% PyDateTime_TZInfoType MDY 7R A 7D ATV 22 FDEFEI
HEZRLET; ob 3 NULL TH o TIRD A, TOBBUIFICHKRIIL 7,

int PyTZInfo_CheckExact (PyObject *ob)
ob % PyDateTime_TZInfoType DHEICHZIR L X3, 0b l& NULL THoTIERD FHA. ZOREEIZ
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I L ET,
DINEA T2 v 2ET 220D~ 0TT:

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. 87 L7z, A, H® datetime.date A 7Y =7 FZIRL ET,

PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int sec-

ond, int usecond)
Return value: New reference. 18 L7, H. H. K. 7. B, ¥4 7 8fD datetime.datetime A

7Y bRIBLET,

PyObject* PyDateTime_FromDateAndTimeAndFold(int year, int month, int day, int hour, int minute,

int second, int usecond, int fold)
Return value: New reference. 8B S N7z, A, HL R 70, B, w4 7 0, fold @ datetime.datetime

F T2 P ERIRLET,
N—a v 3.6 TE.

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference. ¥8E &Nz, 77, B, ¥4 7 BfD datetime.time A 7P =7 + &K
LET,

PyObject* PyTime_FromTimeAndFold(int hour, int minute, int second, int usecond, int fold)
Return value: New reference. &€ SN, 70 B, w4 70, fold @ datetime.time F 73 =2
FRIRL E5,

N— g v 3.6 TIE.

PyObject* PyDelta_FromDSU(int days, int seconds, int useconds)
Return value: New reference. 18 EENH, ¥, v4 70D datetime.timedelta A 7Pz 7 + %
BLET, 427D datetime.timedelta 7Y =7 b TERIN TV AHFAIZA S X 5 I1CIEH
LTV Ed,

PyObject* PyTimeZone_FromOffset (PyDateTime DeltaType* offset)
Return value: New reference. offset 518 THE LBEA 7€y b ZFED, ARTOR W datetime.
timezone A 7YV FEIKRLET,

N—Ya ¥ 3.7 TEM.

PyObject* PyTimeZone_From0ffsetAndName (PyDateTime_ DeltaType* offset, PyUnicode* name)
Return value: New reference. offset 5|8 TIRELEEEDZ 7y b, *name DX A LY = &% Fr
D datetime.timezone 7Y =7 FEIRL E T,

N— g v 3.7 TIE.

MTRo~wrulddate 7927 b7 4 =L FEZIROHIT DD DTT, 518X PyDateTime_Date %7
FZ20H 7275 A (FlZX PyDateTime_DateTime) D 4 Y A X Y ATRIFIUIRD £ A, 5/8% NULL 12L T

190 FE8E BRATZ U I (concrete object) LY



The Python/C API, U —2X 3.9.21

32563, BT =y 73TV EEA:

int PyDateTime_GET_YEAR(PyDateTime_Date *0)
FRIEOBBTRLET,

int PyDateTime_GET_MONTH(PyDateTime_ Date *0)
A% 125 12 OMOBTRELET,

int PyDateTime_GET_DAY (PyDateTime_Date *0)
H%Z 1256 31 OO TIELET,

MTFo~<27nmid datetime £ 73 =227 P26 74—V FEZMO B TZDDbDTT, 5181
PyDateTime_DateTime £7/23ZDH T2 5 ZADA VAR ATRINERD $8 A, 518% NULL 12 LT
Fa 53, BF oy ZIHTVERA:

int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *o0)
Kz 0 5 23 DO TIRL %3,

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *o)
73% 025 59 ORI TRL %7,

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *o0)
Bz 0256 59 OMOEHTRLET,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime DateTime *o0)
~A47uBE 025 999999 ORIOEEMTIRL 3.

int PyDateTime_DATE_GET_FOLD (PyDateTime DateTime *o0)
Return the fold, as an int from 0 through 1.

N— ar 3.6 TEM.

MFo=2rnid time A 7322 bH567 4 =V FMEZIDH T 720D DTT, 5183 PyDateTime_Time F
FREDH T 75 ZADA VAR Y ATRITAIERED T8 A, 518 NULL I2L TR 67, B v 213 fTuE
BFA:

int PyDateTime_TIME_GET_HOUR(PyDateTime Time *0)
Rz 0 225 23 OEOBKTIRLETS,

int PyDateTime_TIME_GET_MINUTE(PyDateTime Time *o0)
D% 025 59 OMOBETIRLETS,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *o0)
% 055 59 OROBHTRLUES,

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *o0)
<A 7uaE 0215 999999 DRI TRL £3,
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int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
Return the fold, as an int from 0 through 1.

N—Ta ¥ 3.6 TEN.

UTFo=7naid timedelta #7327 bH67 4 =L MR EDZT 20D H DT, 5153 PyDateTime_Delta
PEDYT I FTADA Y AR Y ATRIFIIUIZD FH A 518%Z NULL LT3R 5T, lF = v 73TV EREA:

int PyDateTime_DELTA_GET_DAYS(PyDateTime_ Delta *o0)
HEU% -999999999 7» 5 999999999 DEIDEEMTIRL 7,

N—Ya ¥ 3.3 TEM.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_ Delta *o0)
W¥EE 0 205 86399 DREDETIEL 3,

N—a v 3.3 Tl

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime Delta *o0)
<=4 7uME 015 999999 ORI TRL £3,

N—Ta v 3.3 CHEM.
PIFo~2ul3 DB API 253323 FTOMEHEHAT:

PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. dateitme.datetime.fromtimestamp() (ZIET DI L 72518 &X 7 LH
L#727% datetime.datetime A 7V 2V FEARL TGRLFE T,

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. dateitme.date.fromtimestamp() IZJE T DITHE L2518 KX b &8
7273 datetime.date 7Y =7 FERAER L TRLE T,

8.6.14 B> DDA T+

Various built-in types for type hinting are provided. Only GenericAlias is exposed to C.

PyObject* Py_GenericAlias(PyObject *origin, PyObject *args)
Create a GenericAlias object. Equivalent to calling the Python class types.GenericAlias. The origin
and args arguments set the GenericAlias’s __origin__ and __args__ attributes respectively. origin
should be a PyTypeObject*, and args can be a PyTupleObject* or any PyObject*. If args passed is
not a tuple, a 1-tuple is automatically constructed and __args__ is set to (args,). Minimal checking
is done for the arguments, so the function will succeed even if origin is not a type. The GenericAlias’s
__parameters__ attribute is constructed lazily from __args__. On failure, an exception is raised and

NULL is returned.

192 FE8E BRATZ U I (concrete object) LY
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IR RIEROB 2 Y = 2 ) v 7123 561 TF,

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem__", (PyCFunction)Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

B
T—RETNAY v F __class_getitem__Q ,
N—a > 3.9 TEM.

PyTypeObject Py_GenericAliasType
Py GenericAlias() WX DREINZ CDEIA TP =22 M TF, Python ® types.GenericAlias ¥ [A%
‘t\\\j—o

N—a v 3.9 Tl
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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,

196 % 9 & #JHAML (initialization). &7 (finalization). XL v F
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b A ST arTHRELET,

int Py_DebugFlag
R —DF Ny A BN LET, (EFIREATT, 2 A AF TS a VIRIFLET),

-d 47> a > ¥ PYTHONDEBUG BRIFAMCTHEL 3,
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() O TEY 2 —MRRAZZEHDHL TV E2DLF7— Xy -V Z2MHIL 7,

freeze_importlib B 5 A ¥ frozenmain R 77 ABMERT 2IERH 7 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
i

X
HAENBRVWEETHoTDH, RZV T bpa~vr FEEFTLERICA VES 7574 TE—FIZAD £,

-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 IR T —IDFT4 L7 P EEATHEA,
I AT aryTRELET,
N— 3 v 3.4 TEM.

int Py_LegacyWindowsFSEncodingFlag
TSR THRWESE. 77 ALY RTFLATYya—F 4 I UTF8 =y a—F 4 Y Z7oRbbhiz
mbcs Ty a—F 4 Y IWMELNE T,

PYTHONLEGACYWINDOWSFSENCODING BRIRZAMZE TR WX FINIHRESINIHGEIC. 1 TRESINET,

197
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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,

198 % 9 & #HAML (initialization), #&THIE (finalization). XL v F
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9.3 1>2—71) XDOYHAL L #& T HIE

void Py_Initialize()

Python 4 > & —7V X% ¥t L £ 3, Python ODMDAAZRITHI 7 7V r—> a v Tlidk, thobswz
Python/C API Z{H 3 2 & D HENC Z OB Z ORI RITIIRD FE A, WL D22DFIMNIDONWT
W& Python #HA{LIART 2SI L TL12& 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)

initsigs 12 1 RIEE LG E. ZOBEUE Py_Initialize() AU XS WCEIEL £ 3, initsigs 12 0 &
BELRGE, LR DS 7 F AN RIDBERERAF Y TT 5D TE, ZUX Python OEDHIA
ATEMTL & 5,

int Py_IsInitialized()

Python 4 ¥ X 7V 2P HH{LEATHNFE GEEnr) 2, b RFER (Xa) 2BELET,
Py_FinalizeEz () WU L2, Py_Initialize() ZHUMUHTET. ZOBBIEHBEERL
9,

int Py_FinalizeEx()

Py_Initialize() & ZNLIHE D Python/C API A TIT- 722 COMPLMEEZER D E L, &
D Py Initialize() PEOH LLIRIC Python 4 Y X TV XBER L2 TOHF T4 X TV X
(sub-interpreter, NEL D Py NewInterpreter() ZZMR) ZHEL ET, HEMNZRKW T, Z0H
B2k o T Python £ Y& 7V ZBFER LI XEV IR THRREINE T, ZOBKE (Py_Initialize()
ZIREE3C) BEMOHLTHMBITVERA, BHFEIGEDEIZ 0 T, BTUHE (Ny 7 7YX h
72T —ROEFEZHL) O 7 —BH-75EF -1 HRENET,

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
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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()

ZDOBRE Py_FinalizeEz () DBTHEMEAN—-T a > T, REDENDHD £X 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)

ZOBEBENOETRS, BN Py_Initialize() ZFFOCHT XD SENSFECH X 2T UIR D T8 A,
COBBIEA 2TV RICTB ST LD nain() BRICTHEE L7z argvl0] 5IDEZHZAET (VA K
¥y 7V RICEMINET), ZO5IEMHEIZ. Py_GetPath() . LLRITRT ZOMOEED, 4 &7
2 DFEITA[REIE K2 & Python 7Y XA L5475 VAOHMASRZHFGT 5D b T, 77+
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L b OfEIX 'python' TT, 5IEIIELRKIRINIZT A R ¥ ¥ 77 ZLFHIT, ERGLEFEBICA > TV
RUIFNERST, ZORNEEXT0 T LOFETHICEEL TIERD ¥ A, Python £ X7V XD a—
FTC. ZOREHERONELEET2HDIE—VHD XA,

NA PXFFH)E wehar_* XFFNCT 2 — KT3I Py_DecodeLocale() - TL7Z& W,

wchar* Py_GetProgramName ()
Py_SetProgramlame () TRESI N T VT Z 2EH T7 402D 7075 24 %IRLET, BEANERS
XFHNRA > ZFEH LRI ZIR L £, BEROPTHLANZZDEZZEHETE LA,

wchar  t* Py_GetPrefix ()

T b7 x—LIEEIFD T 7 A NVEEDBA VAP =L ENTWBIEITH S prefix ZIBRLF T, ZDEIZ
Py_SetProgramlame () Tt v b EIN7zT 07T LAV DO OREZERZ b 1T, Bk DML
SEHINET, HIZIE. TrP T L% ' /usr/local/bin/python' DA, prefix i '/usr/local’
122D 59, BABSIR T XXFAIRA ¥ ZIFF LR IEEIRZ IR U 9 BB LA Z 0fEZZE T
FEHA, ZOEE T Y FLRLD Makefile ITHRE SN TV S EH prefix ®. L/l FfHIZ configure
A7) 7 MHRE LTz —-prefix 5IBUSHMIG L TWVWE S, ZDfEIE Python 2 — F2 513 sys.prefix &
LTHATEEY, 24Ud Unix TOAEMTY, RICHWAT2HBBSHL TR E W,

wchar t* Py_GetExecPrefix()

T I7 34— EMEFE DT 7 ANDBA VA —ILEINTWVWEEMTH S exec-prefiv IBRLET, ZD
il Py_SetProgramName() Ty b EN/2T7 0TI LHARCHL DO DIRBEEMEZ D 21T, B4 OBEM
ZREA» SEH I E T, BlRIE. a2 J 440 ' /usr/local/bin/python' DA, exec-prefix &
"/usr/local' 272D £3, BIEDNR T SCFHIRA ¥ ZIIEHN R ELEEECZ IR U E 35 BB H LI
BIDEZEETEEHA, ZOMHEIEF N Y L LD Makefile IZHEE XN TWABZER exec_prefix P,
YL RfEIZ configure A2 VU 7 MZHEE L7z ——exec-prefix FIBUTMIELTWVWE T, ZDfEiE Python
I— RF»5id sys.exec_prefix ¥ LTHHTE£3, Unix DATHHTTI,

Hi: 799 b 74— KEFOT7 7 A0 (FITEARPEEGEI4770)) BT 4L 27 UV Y —AIZ
A VAP =NAEINTWVWBEEE, exec-prefix & prefix ¥ B bh £3, #HAPNKA VA = BETIX, 7
Z9 74— LIHMKIED 7 7 £ VD Jusr/local IKNDOLNZ—F, TI7v 74— LKEFED T 7 4 L
/usr/local/plat 7V VU —IZIND LN E T,

—BHNS, T b T r =L E N R TV T 2T 7 7 IV DMAEDEEIELE T, HlRIE
Solaris 2.x ZENMEX B TW3 Sparc v VIEETRHL T 7Y P74 =L TH5ARLETH, Solaris
2x ZEMEXETWVWS Intel v VIEES T I7v b7+ —2EDEFTL, MU Intel ¥ Td Linux
FEMEXETVWERLERFDT T v 74— TF, —RICIE. ALARL—T 4 V7S AT LT
b, AV —VETarvDEIDDIIRREZ TSIy I+ —LTT, ¥ Unix DARLV—T 4 VI RT
LOEEFHEERLNTT; JE Unix DS AT LTI, 4 YA M= AHEIZE THEL > TWT, prefix %
exec-prefix IZIEEKD R, BYFIIDPHREINTHET, a2 84 LFEAD Python N4 Fa—Kix>
79 b7 —LIMEFELBRVDOTERLTLEIW (L, EDONN=Y a3 YD Python Tar 4 LXh
TePITREEL £ 3)),

A7 LEHEF L, mount X automount S0V ARffioT. KT T v b7 4+ —LHD /usr/local/plat

9.4. 7OLRTARFDNFA—%& 201
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ERBZ ST 7 ANTRATARBE, 799 M7+ —A[T /usr/local #HET 3 -DDHREHER
%DOVCL\é"GL/J: 50

wchar_t* Py_GetProgramFullPath()

Python ETRIREIERDOFTER T0 7 I 2 H/ZBRLET; ZOMHEIET 7 4V FDEY 2 —VBR AR % (i
RD Py _SetProgramlame () TIEZMNTZ) 0l F 24h 6B N T 2BICEICERHNCEIESNE T, B
RS SCFHIRA > 23R AL IREE 2 B U %5 B LAIZZOEZZEETEEEA, 2D
fElx Python 22— F2>513 sys.executable & L THIATE ¥,

wchar t* Py_GetPath()

Return the default module search path; this is computed from the program name (set by
Py_SetProgramliame () above) and some environment variables. The returned string consists of a
series of directory names separated by a platform dependent delimiter character. The delimiter char-
acter is ':' on Unix and macOS, ';"' on Windows. The returned string points into static storage;
the caller should not modify its value. The list sys.path is initialized with this value on interpreter

startup; it can be (and usually is) modified later to change the search path for loading modules.

void Py_SetPath(const wchar t *)

Set the default module search path. If this function is called before Py Initialize(), then
Py_GetPath() won’t attempt to compute a default search path but uses the one provided instead.
This is useful if Python is embedded by an application that has full knowledge of the location of all
modules. The path components should be separated by the platform dependent delimiter character,

which is ': ' on Unix and macOS, ';' on Windows.

This also causes sys.executable to be set to the program full path (see Py_GetProgramFullPath())
and for sys.prefix and sys.exec_prefix to be empty. It is up to the caller to modify these if

required after calling Py_Initialize().
NA P XFH)%E wchar_* XFAHNZT 2 — K F 5121 Py_DecodeLocale() ZffioTL7Z2& W,
NZGIBUINETat —ShE T, Lo T, MO LETRISHOH LTR5 e @Rt %7,

N=ay 38 TEH: 7ul 70RO T, T0r T LD 708 ZD:data: sys. executable 12
bbb L Ik ELR,

const char* Py_GetVersion()

Python £ Y27V ZDN=Ta Y EBRLET, N—Yarvid, RO X5 RIEROXFHITT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

The first word (up to the first space character) is the current Python version; the first characters are
the major and minor version separated by a period. The returned string points into static storage;

the caller should not modify its value. The value is available to Python code as sys.version.

const char* Py_GetPlatform()
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Return the platform identifier for the current platform. On Unix, this is formed from the ”official”
name of the operating system, converted to lower case, followed by the major revision number; e.g.,
for Solaris 2.x, which is also known as SunOS 5.x, the value is 'sunos5'. On macOS, it is 'darwin'.
On Windows, it is 'win'. The returned string points into static storage; the caller should not modify

its value. The value is available to Python code as sys.platform.

const char® Py_GetCopyright ()

BIUED Python N— a YT 2 NROEMFMERRLTINZEL T, HIZIE
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

BIEANR § SCFHIRA > ZIIHHN R FL 2 R L 3 B OH LANZZ 02 AETE A,
DflX Python 2 — F» 51X sys.copyright ¥ LTHIHTE £5,

const char* Py_GetCompiler ()

BREMFE > TVWBE A=Y 3 D Python ZE LRI 3ICHWZa Y 84 ZRRTXFHE, AEIRTH -
TeXFA IR LFE T, FlRid:

"[GcCc 2.7.2.2]"

BEEDNIR 3 SCFHNARA ¥ ZIIFR R EEE 2R U3 BBOMOH LAZ Z OEZEETEEEA,
DfElX Python 22— F» 513 sys.version O—#ix LTI HE £,

const char® Py_GetBuildInfo()

BfEf>TW3 Python f Y X FY XA YRR VAD, ¥—r Y AEBSL L FHKRICHET 2 EREEREL
$9, HlRR

"#67, Aug 1 1997, 22:34:28"

BEBODSIR T XCFHNARA ¥ ZIFF R LR Z IR U 3 BB LEZ Z DEZZEETE EEA, Z
DfEIX Python 22— F» 51X sys.version O—# ¥ L THD HEE T,

void PySys_SetArgvEx (int arge, wchar_t **argv, int updatepath)

argc BEW argy IZHEDWT sys.argy ZRELE T, ZALD5HE7T0 27 LD main() 12 L 75|
BIZPTOWE T, BRYIDOEED Python 1 Y X7V XDEEL IR o TV B ETEADOLHEITTIER L, 5
TENBZAZ ) M ESRLUBFNRERLRVEPEVE S, FITTE2R7U T EBRWVIEE. argy D
BADBERIZEXTFINCLTHPEVER A, ZOBED sys.argy DYHMIZRB L 7256, B~
5 —% Py _FatalError() THIGEE T,

updatepath 73 0 DEE., T ZETOEEN ZOEBN T2 Z 8 DL TTT, updatepath 75 0 THRWIGA,
Z ORI sys.path ZUATD 7T X LICESWTEIELET:

e FIET DA77V T P DAHID argv[0] KEINLGEE. 22V T 235 25T DM X %
sys.path OFEFIZEML 3,

o ZTHLSDGE (arge 230 725720 argv[0] BFET 2 7 7 A VA ZF L TWIRWEE), sys.path

9.4.
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DRFNZEDLFHN BN E T, TABBEDEEF 4 L2 Y (".") ZAFICENT 30 L AL
<7,

NA M XFFHN % wchar_* XFHNIT 23— K§5121d Py_DecodelLocale() o T 7ZE W,

AR B—0220 7 2EITTI3UNADHEHMT Python £ ¥ X 7Y XEHDAATWSE Y YV r— g
> T, updatepath 12 0 ZIEL T, HELRGEIIENT sys.path 2 EHT 222 BITTHLET,
CVE-2008-5983 &L TL 72 &\,

3.1.3 X DD N—= a > Tld. PySys_SetAdrgu() O LHTET L7ARIC sys.path OIEEHDOE R %
WOHT T, ACMRBMELNET, HIZFZID XS IV ET:

PyRun_SimpleString("import sys; sys.path.pop(0)\n");

N—a v 3.1.3 THEM.

void PySys_SetArgv(int argc, wchar_t **arguv)
ZORBUE, python 4 Y X TV X -1 A 7> a U ETEITSNTVEGEZIRE PySys_SetArguEz ()
D updatepath 12 1 ZFHELZD LRI XS WKHEL FT,

NA MXFFHN % uchar _* XFHNZT a3 — R§312i& Py_Decodelocale() o T 7ZE W,
N—Y a v 3.4 TEHE: updatepath DEEX -1 7> a VITKEFELE T,

void Py_SetPythonHome (const wchar_t *home)
Python OIZHES 4 75 UDH 2, T 7 4L bD "home” T4 L7 MV EHREL FT, 518OTFHNOEK
\ZDWTId PYTHONHOME ZZ L TL & W,

FIBUIEHZ A P L= IREIPN TR Y7 AFTRICEHEESMZ SN WK S B oGO FHITH 5
NETY, Python £ Y X FVRXRIEZZDA L —VONEEZEEL ¥ A,

NA M XFFHN % wchar_* XFHNIT 23— K§512id Py_DecodeLocale() o T 7ZE W,

w__char* Py_GetPythonHome ()
HiElD Py_SetPythonHome () WEUHI L TRIEZI NI T 7 4L D "home” %>, PYTHONHOME BRIEZA DS
RESNTVIUIZDEZIEL $9,
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9.5 XL v RIK#EE (thread state) £/ O—NIL1>&2F) 20Oy 7 (global

interpreter lock)

Python £ ¥ &7V ZIIFZEIIFAL Yy RE—TTEHH FEA, YLF ALy FD Python 7027 L% HK—
FFR01, JO—NILA VA TVEOYY H25WE GIL EEh3 Za—ootkay ZBFELTWT, B
fEO AL w FH Python 7Y =7 MIREBIZT 72 RATHHNCHT Ry 7 E2EELRTFIR SRR T
F5, vy ZHEENRRITIUE, BMRRETI X, YAV F ALy RIS AOFETICHER S| & Z 3 raes
HDET, eZIE ZODALy RDBEILA TS 27 VOSBRIV Y MEFEIFCA V27U X VT 5, KRN
WA Y Y MEZETRLS—EZT LA Y7V XY bERRVHL D LILER A

2O, GIL Z¥EHE LAV vy R1232 Python A7 =2 b #{EL72 D, Python/C API Bz IO L
D TEZEWVIL—ADH Y EF, WTUHEELI 2L — bT 27010, 4 V270 ZIEMINCE v 7 2 #IK
L7DEF LD LET, (sys.setswitchinterval() ZZM) Zomrvy 77wy 72D 5 % 1/0 #ED
TSI - E X, 1/O 2ERT 2 ALy R I/0 BIEDRET 2RO, oLy RAEETE 2 LS
LTWVWETD,

Python 4 X 7Y RIZA L v K Z IR EREHRE PyThreadState L MEIN S 7 — ZEEEOFIHEEL £55
ZLTrZR—=rVERE UTHED PyThreadState IETHRA VX% 1 DFHET, 207 — ULEHIE
PyThreadState_Get () ZfHo> THIETEE T,

9.5.1 #i3kJ— KAT GIL ZfEKI S

GIL ZHET B Z AL Da— Fid, RO XD R BEMEMEICRD 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.

ZOREEIZIEE IR DT, FEZBEMICT 3D 20027 updHEINTVET:

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/0 operation ...
Py_END_ALLOW_THREADS

Py BEGIN_ALLOW THREADS ~ 7 mig#ihk7mvy 7 2L, BLuo -2 L1 ZHEZESL X T,
Py END_ALLOW_ THREADS 37w v 7 %ZEAU %7,

Fo7uy 23X Da— RIZEBREINET:

PyThreadState *_save;

(Ko<= 1ZHi)
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(FIDR=I 5 DfEE)

_save = PyEval_SaveThread();
. Do some blocking I/0 operation ...

PyEval_RestoreThread(_save) ;

NS DBEMOEELZHALET, GIL IZBHEDAL v MIREBEIETRA V22 RET LD ET, vy
JERBIMLTAL y RIREEZIER T 268, 0y 72T 20NCHED AL v FIREER A VX 2HF L TE»RT
IR FEA (DR Ly FAFTZERy 72 EELT, BODR Ly FIREZ 70— OVZERHICREFELTL
FIODDBLOARVLLTT), W2, By 72 EHRLTAL Yy FIREEZERT 2RI, 20— LZBHICAL v
FIREERA VX ZRET ZENCH y 72 BE L TEIPRIFIIR D £H A,

AR: GIL 2T 2DXNZL AT AT LD /0 BBZTIHTRTI DN, XEUNy 7 7120 F 2 EHER
ES{LD & 512, Python DA 7Y =7 M7 7k A LR WERE 22 25 MM RO H T 2 28 GIL 2K
FTARZIFERTT, HZIE, z1ib % hashlib EY 2 —VIIEFEC v & 2 5B ORNIZ GIL ZRLE9,

9.5.2 Python AATIESNIAL W R

Python API #@L TESN7zAL v K (threading EY 2 —/L R Y) TEHHEMIC AL v FIREXEI D HTH
NT, LHOa—FRELLEEES, UL, (ARTCTRAL Yy FEHZTSAEDS 4 750 RKICED)C 538
TALy FEERLSGE. ZOAL y FI2id GIL 5744, AL vy FIREF - ZEERD RV LITHEET 28
EhHhHET,

ZDOXIBAL Y K55 Python 2 — REMUHTREND 255 O A4 770 hroa— LNy 753
API 2 & K H2HITF). Python/C API ZFFOHTHIIC, ALy NIREEF — XA Z AR L. GIL 2
FL. ALy FIREERA VX 2RIFET D 2L T ALy REA VX T ZERLRFUIRD EEA, ALY R
PEHEERKZ T2, ALy FIREBRA VX%V Ly LT, vy Z2@HL. BZICAL y RIREF — X iERD
AEY ZRRLURFIUIRD £H A

PyGILState_Ensure() ¥ PyGILState_Release() 1ZZ D% HEIII/TVWE T, C DAL v K25 Python
ZIEOH 3 R 22 IEIZ RO e BH T

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction();

/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release(gstate);

PyGILState_x() BRI, (Py_Initialize) KXo THHEIIIIESND) 70— 2L A Y RTY X 1 DORTH
206 5 9 & #JHAME (initialization). #¥&THHE (finalization). XL v F
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FET 2 L RET 2 HIIKR 2 TREW, Python & (Py_NewInterpreter() ZffioT) BMOA X7V &
EETERZZLIKEDDIEDD TRAD, A VX7V XL PyGILState_x() API ZREETHS Z 2134
R—=FENTVEEA,

9.5.3 Cautions about fork()

Another important thing to note about threads is their behaviour in the face of the C fork() call. On most
systems with fork (), after a process forks only the thread that issued the fork will exist. This has a concrete

impact both on how locks must be handled and on all stored state in CPython’s runtime.

The fact that only the ”"current” thread remains means any locks held by other threads will never be released.
Python solves this for os.fork() by acquiring the locks it uses internally before the fork, and releasing them
afterwards. In addition, it resets any lock-objects in the child. When extending or embedding Python,
there is no way to inform Python of additional (non-Python) locks that need to be acquired before or reset
after a fork. OS facilities such as pthread_atfork() would need to be used to accomplish the same thing.
Additionally, when extending or embedding Python, calling fork () directly rather than through os.fork()
(and returning to or calling into Python) may result in a deadlock by one of Python’s internal locks being
held by a thread that is defunct after the fork. Py0S_AfterFork_Child() tries to reset the necessary locks,

but is not always able to.

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

CHIRRZFH WD Python 4 ¥ 2 7)) X Z28liAt & TR S —RINCH LN 2 TLEBIIRD LB D TT:

PyInterpreterState
D7 — X HEERE, HREET 22Dy FRITHAEIN TV INEZRBL X5, LA X7V
RIET 2 ALy FIZEY 2 — VERERSPZ 0w < o0 NI IERZ A L T Ed, ZOMEK
WZIE8FE (public) DX Y NIEZH D FH A,

BR2Z2A4AVRTVRJETEAL v REITIE, FIAAREZ X EY, PN TVWE 77 A NT R Y FRIEY
YWVo ot ZIREERWT, PIHPRE TR EEEIhTVWERA, GIL b/, ALy FREDA
VETYVRIZBLTWENIEDOLLTIRTORAL y FTHEINTVWE T,

PyThreadState
This data structure represents the state of a single thread. The only public data member is interp

(PyInterpreterState *), which points to this thread’s interpreter state.
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void PyEval_InitThreads()

Deprecated function which does nothing.
In Python 3.6 and older, this function created the GIL if it didn’t exist.
N—=Ya ¥ 3.9 TEH: The function now does nothing.

N—Ta v 37 TEH: ZOBBIZ Py_Initialize() DHMFEHINS L5124 D, DEDOIMUHT
WEFHSIELSBDE L,

N—Yar 32 TEHE: ZOBBIL Py_Initialize() KVFNCMECHT I TERLZDE LT
Deprecated since version 3.9, will be removed in version 3.11.

int PyEval_ThreadsInitialized()
PyEval_InitThreads() Z 3 TRIFUEH L TWEIHEERE Gte) 2R L3, ZoMEE. GIL 2%
BEFCHPCHET A TELXTOT, SV ZLALy FTEFTLTVWAEEIIZR v Z7B#D API MU
HUZBET 2715 2B TEET,

N—ay 3.7 TEHE: GIL A Py_Initialize() THHLINZ XS5k D F L,
Deprecated since version 3.9, will be removed in version 3.11.

PyThreadState® PyEval_SaveThread()
(GIL MR XN TWAEE) GIL 2@ LT, AL v FOIKEER NULL 2L, BETO AL v RiKEE (NULL
WKIERD ERA) ZBLET, 0y /BT TIRAERINTVEEE., BIEOAL Yy F2iny 7 2EEL T
RUIFAUIRD 8 A,

void PyEval_RestoreThread (PyThreadState *tstate)
(GIL MR XN TV B5E) GIL 21815 LT, BIED AL v FIREE% tstate ICRE L £F, tstate & NULL
THoTIRD FHA, GIL PERZINTVT, ZOBBEHEUCH LAV Yy KRBT TIIuy 72 HEL
TWaHa. 7y Fay Zicb $£93,

AR TURALPKRTUEEZL TV EEIC, ALy F256 Z0BBENUHTE, ZORAL Y R
5 Python IZ XK o TR ENZb D TIE R o7 LTHKRTXESLNET, _Py_IsFinalizing() %
sys.is_finalizing() 25 &, ZORAKEMOHTHNICA &7V X T SN2 BEDRBRHIZDD
MR TE, FERWVWRAL Yy FOKTIEIFONET,

PyThreadState* PyThreadState_Get ()
BUEDA L v FIREEZIEL 9, GIL ZRF L TWARITIERD ¥ A, BIED AL v FIKEEA NULL 7
5, (MO LM NULL F = v 72 LR TFR L 51) ZOBBBEGNZS 2RI T X5k oT
WE 9,

PyThreadState* PyThreadState_Swap (PyThreadState *tstate)
BAED AL v FIREE%R tstate ICHE LT AL v NIRBEE ANZE R $9, tstate 13X NULL OHEHDH D 7,
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GIL 2L TCuwRITE s 3., ML A,
HMTROBBIZAL Yy FE—ALA L —URHHALTWT, 374 27U X OHEEERD D FHA:

PyGILState_ STATE PyGILState_Ensure()
Python DIKEES GIL b 53, EITH R v FT Python C API QMU ULAAIREL &2 5 &
SWCLET, ZOBBBAL Y FNTHETHHIHTIENTEFTIN LT ETONIHL
WHIS U T PyGILState Release() ZM-UMTHENDH D £3, @BH. PyGILState Ensure() W
Ot L & PyGILState_Release() MU L OB TIhMAN DAL v NBE APl 2fH ST 2 Z 2
TZ X392, Release() DHIICAL y FIREZEITEATVLWARTAERD $HA, fIZIE @ED
Py_BEGIN_ ALLOW THREADS ~727 W ¥ Py END_ALLOW THREADS \3fER$2 Z YN TEET,

R b X PyGILState_ Ensure() PWEUH LR D AL v FIREEZRML 27 N> K7 T,
PyGILState_Release() Z{E L T Python # R UIREEICR 2RI NI D £¥ A, FEFOH L BHA]
HECTH, NV RALEHETZZid TEXRHA - #h2ND PyGILState_Ensure() MO LTAY R
NERIE L, WSS % PyGILState_Release() MENHH L THELTL &V,

BRro@im Lz & RITHD ALy FIZGIL ZFA L TWT, fEE® Python 2 — FZ2ETTE LT,
R DRI BRI 72 = 5 —TF,

AR TURALPKRTUEEZ L TVWEEEIC, ALy F256 Z0BBENRUHTE, ZOAL Y R
5 Python QX o TR ENZb DT R o7 LTHKRTEESHNET, _Py_IsFinalizing() %
sys.is_finalizing() 25 &, ZOBBZMOHTHIICA & TV X2 T N2 BEORT LD H
MRTE, EERVAL Yy FORTHIETOLNET,

void PyGILState_Release (PyGILState STATE)
BERLEITRTOYY —RE2MMLET, ZOBEBERUOHT L. Python OIREIENIET 2
PyGILState_Ensure() ZWM-OHIHIE R D £3 (BF. ZORBEIMIH LILTIEIEDO»D £
HADT, GILState API ZFIH T2 K51 LTS W),

PyGILState_Ensure() ZFMEOHFTIHERX. BT FE—A Ly FATHIET % PyGILState Release() %
MR LT EE W,

PyThreadState* PyGILState_GetThisThreadState ()
CDALy FOBREDAL Y FOREZEBLE S, TAETHEDAL v FT GILState API 2o 7
WG AR, NULL 2R D £§, X4 Y ALy FTHHEOZA Ly FIREICHET 2O L2z 2 L
WELTH, XA ALy FIEHIZAL Yy FPREDFE#RZFF > TW0Wd ZEIERLTLEEI WV, T5K-T
W3 BINEFIZALHERED L  IEEZWIBRED 72 T3,

int PyGILState_Check()
BHEDAL Y RH GIL 2R LT0EAR6IE 1 2. 25 TRIFIUE 0 ZRLET, ZOMBIEVOTY
YORALy FRLTHMUOET I e N TEE T, Python ALy FOIREXSTHLXhTEY., BHE GIL
PRELTVREEICOA 1 ZRLET, ZUIEIIAL—/BHOBEKTT, 2ok iz
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aA—NANY Z7DAYTHFAILAEVED Y THETERTL 2 5, BE¥RS, GIL Bry Z2XAhATW3
CHIo TV, MEOH LITIX sensitive RITEIZEITT A Z N TE, 25 TRIINEERR 22D 22T
RE2ES P TEDINHTT,

N— g v 3.4 TEM.
DFo<wrmid, @ERRBICE I an Y243 3IffvEd; Python Y — AEARYINOFERFIE BT EX W,

Py_BEGIN_ALLOW_THREADS
Zoxr7uzEd 5t { PyThreadState *_save; _save = PyEval_SaveThread(); IZR D ¥7, <
I IZBERIEIS A > TW2 Z 2 ICER L TL XV ZOWEEINIEL T Py_END_ALLOW_THREADS <7
OB XRRITIUIRD THA, 27OV TOFHELWVEMI ERRESRL T XN,

Py_END_ALLOW_THREADS
D~ u%E T %L PyEval_RestoreThread(_save); } IZ&R D EF, ~ 7 viZh XM A - T
W3 ZYIERLTL X, ZOREIEIMNIHERTD Py BEGIN ALLOW THREADS < 7 1 ¥ XfJi5 L T\Wigl)
IR D FEA, 7 BRZOVTOF LVE#EE R 2SR L T ZE W,

Py_BLOCK_THREADS
o~ u%ERM 3 % PyEval_RestoreThread(_save); IZAK D £3: BFAUEHFHIMD W
Py_END_ALLOW_THREADS ¥*FUTY,

Py_UNBLOCK_THREADS
o~ u% BT 32 _save = PyEval_SaveThread(); XA D £3: B EZHEHF MO 2 v
Py_BEGIN_ALLOW_THREADS ¥[EUTF,

9.5.5 (ELANJL API

RDOETOBIL Py_Initialize() DRI ZFAUIRD TH A
N—Yay 3.7 TEHE: Py _Initialize() & GIL Z¥IHLT 2 X512k £ L7,

PylnterpreterState® PyInterpreterState_New()
LA YT RIREA T 27 b RERLET, GIL ZIREFF L TBLEEID D FHAN, Z DR
ZRZCHTRED D 255 IR L TBWRIESI A EIVTL & 5,

SR LT BEE A N b cpython.PyInterpreterState_New % iEHI L ¥£3,

void PyInterpreterState_Clear (PylnterpreterState *interp)
AVRTY)ZREA T 27 PHNOETOBEREZY Y FLET, GIL Z2REL TWRIFUIRD 8 A

FIEIEL T BE&E 1 X b cpython.PyInterpreterState_Clear ZiAHI L ¥ 3,

void PyInterpreterState_Delete (PylnterpreterState *interp)
AVERTYVXREA T2 7 VWL ET, GIL ZRFLTEBDEEIDD EEA, 1 2TV XIKEE
& PyInterpreterState_Clear() THHPUH VY FLTELRIFIUIRD ZEA,
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PyThreadState* PyThreadState_New (PylnterpreterState *interp)
BELIAVRTVRF T 27 VBT 27 ALy RIREELX 7Y = 7 v AR L £3, GIL Z2{R%
LTEBLBEZD D AN, ZOBBERLICHFOHTREDD 25 ICERRHEL TBVRIEIBEINT
L X9

void PyThreadState_Clear (PyThreadState *tstate)
ALy FIREEAT7Y =27 FAORTOEHREZ VY FLET, GIL 2R L TWARIFIUIRD S8 A,

N—= a ¥ 3.9 TEZHE: This function now calls the PyThreadState.on_delete callback. Previously,
that happened in PyThreadState_Delete().

void PyThreadState_Delete (PyThreadState *tstate)
ALy FIREA 7227 b EWELES, GIL 2HEFT2HFBIHD EHA. ALy FIREIX
PyThreadState_Clear() THHPUBH VLY ML TEPRITIUIZD 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)
Get the current frame of the Python thread state tstate.

Return a strong reference. Return NULL if no frame is currently executing.
See also PyEval_GetFrame().

tstate must not be NULL.

N—a v 3.9 TE.

uint64_ t PyThreadState_GetID(PyThreadState *tstate)
Get the unique thread state identifier of the Python thread state tstate.

tstate must not be NULL.
N— a ¥ 3.9 TEM.

PylnterpreterState® PyThreadState_GetInterpreter (PyThreadState *tstate)
Get the interpreter of the Python thread state tstate.

tstate must not be NULL.
N—a > 3.9 TEM.

PylnterpreterState* PyInterpreterState_Get (void)

Get the current interpreter.
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Issue a fatal error if there no current Python thread state or no current interpreter. It cannot return
NULL.

MEOH LENE GIL 28585 208 8H D 5
N—a v 3.9 TEM.

int64_t PyInterpreterState_GetID(PylnterpreterState *interp)
AVERTIYVERDO—ERZRID i RL ¥ T, MWHPIArZs -2 Ek5, -1 RSN, =52ty b &
nE9,

FEOH LN GIL 255 2 0 E 03 H D £5
N—a v 3.7 TEM.

PyObject* PyInterpreterState_GetDict (PylnterpreterState *interp)
AYRTYVREGDT -2 RFELTWLHEZELE T, ZOMMY NULL ZIRLHE1ER, 2T
THSHIEEZ A TE ST, R LANEA > &2 7Y ZEFHOFRERIFHATERVWEEZRTFIRD £
A

Z DX PyModule_GetState() ZBEEIRZ 2D TR L, IREY 2 — 4 ¥ &7V XEHDIR
REEREBNT 2DIHEIREDBDTT,

N—3 g v 3.8 TEM.

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 v 3.9 TAH: The function now takes a tstate parameter.

_ PyFrameFEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)

Get the frame evaluation function.
See the PEP 523 ”Adding a frame evaluation API to CPython”.
N—a ¥ 3.9 TEM.

void _PyInterpreterState_SetEvalFrameFunc(PylnterpreterState  *interp, _ PyFrameEvalFunc-

tion eval__frame)
Set the frame evaluation function.

See the PEP 523 ”Adding a frame evaluation API to CPython”.
N— a ¥ 3.9 TEM.

PyObject* PyThreadState_GetDict ()
Return value: Borrowed reference. fEiREY 2 — WAL v FEHDIREEREZRETE 2 L5 RiFER
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BLET, HF&4DIREY 2 —AHFEICREEREREST 2203 —oF —2Fbiyhd i g4
Ao BEDZA L v RIREERRWRICZ OBBECH L T T 0ERA, OB NULL 2i1R3HA.
BT E o7 EHENT, RO UEANIIFRED R L v RIREXRFIHTE W EZ RITNER D A,

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
ALy FNTIERBIRNCHIN 2R L E T, id 518U3X—7 v PR3 ALy FOAL v Fid T exc
WRERT 200472 27 2T, ZOBBUT exc TN 220 E —UIIRARD F¥ A, KERMEENE
Bz, ZOBERMECHTIIMAI CHBREY 2 —A2FELRITIUIRD XA GIL 2HRFF L
RETHEIHEIRFNIRD FEA. REPELEFINLAL Yy FOREZELET; @EIX 1 TIDH, ALy
FORRNDRS R o758 0127352 dHD ET, exc 25 NULL DIFER, ZOAL Y FORZEHS
NTVRVWEBMNE (Thh) HESNE T, ZOHFRAINZEL L EEA,

N—=a v 3.7 TEHE: id 5/8DHD long 75 unsigned long "NEHINZF L7z,

void PyEval_AcquireThread (PyThreadState *tstate)
GIL 23 L. BIED AL v MIKE% tstate ICREL T, tstate iX NULL TH->TIIRD FHA, v
Z3HoPUDEREINTORIFIIRD FEA, COBBEZHEH LAV Yy FAT TRy 72 HIGL
TWaHE. 7y Fry ZiZfb £93,

AR TURALPKRTUEELTVWR L&, ALy FR2LZOMBMEMUHTE, ZORL Y K
2 Python ICX o TEREINZZd D TERDP o722 LTHRTIESLNET, _Py_IsFinalizing() %
sys.is_finalizing() Zffi5 &, ZOBBEZHUHTHICA > X TV ZPET N2 BEDEFIRDH
fERTE, EERWRL Yy RO TEITONET,

N—=Y a ¥y 38 TZH: Updated to be consistent with PyEval_RestoreThread(),
Py END_ALLOW_THREADS(), and PyGILState_ Ensure(), and terminate the current thread if called

while the interpreter is finalizing.

PyEval_RestoreThread() 1FW\WDOTH (AL v FAFHHLE Nz Wignwe 2TH) FAHMTREZR & L ~ILE]
wes,

void PyEval_ReleaseThread (PyThreadState *tstate)
BEDOAL v FIREE%Z Yty FLTNULL IZL., GIL 2L EF, »y 73550 UDIERIATOVR
FAUIZR ST, 2OBIED AL v RHARFEL TORIFAIRD $H/ A, tstate 13 NULL THoTIRD ¥
AD, ZOMEPBHED AL v RIREBERIIL TV A0 I DEFANZ DI HbNET - D LEDT
TR, BE T -G SN E T,

PyEval_SaveThread () 1Z X D@L NUVRBEITHEIC (AL y FAPIHLEATWIRWE 2 T) FIFATE
9,

void PyEval_AcquireLock()
GIL ZEBL %3, vy Z3HidH o TERSATWRITIUIZD F¥A, ZOBKREZROHLZAL Y F
HETICR Yy Z7Z2EEFLTWEHE. 7y Fry 22 £35,
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N—=Yar 32 CTIHMHE ZOoBMBEIHEATEORLy FOREBZEHRNLEFEA. bbb
PyEval_RestoreThread() ¥ L { & PyEval_AcquireThread() ZfEAL T Z&E W,

AR TURALPKRTUEEZLTWRE X, ALy R ZOMBENUCHTE, ZORXL Y K

2 Python IZX o TEREINZZd DT R o722 LTHRTIESLNET, _Py_IsFinalizing() %

sys.is_finalizing() %25 &, ZOKEMNUOHTHICA V&7V BT S 2 BEORF DD
RATE, FEROVRAL Y FOKTHBITONE T,

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()
GIL 2L E3, By ZIEHid o TER IO TWARITIUIR D T8 A,

N—Yay 32 TH#HE ZoBMBEBEEDAL Yy FOREBZEHLIEA DD
PyEval_SaveThread() b L & PyEval_ReleaseThread() ZfHA L T 7FE W\,

9.6 Y7122 T) XY K-+

FL AL DBEIFEDIAL Python 4 ¥ X 7Y ZiZ 1 DT TTH, W O0DBERZFA—~T a2l H30
BFERI—R Ly RNT, BBOMY LA VX RN T 2DERDD T, INEAREICT 2008074 v &
7Y RTT,

TRAVT AR REF TYRA LD EIT o7 BICEINHER I NI VX TVEZDZ TS, ¥
TAVRTNVREEN, XA VAL YR TV RIS T FANY RY) Y ZDES 7, Tt AR THE—LREBLDH
DEFT, XA VA VRTYRIZET VA LOYHULFHOIEE T WS BED DD, WHIZT 24 LOK T
HERZEHWTWE S Y XA L THHDFET, PylnterpreterState_Main() BEIZ. X4 A4 &7V ZDIREE
ANDKRA Y REIRLET,

P74 R TV XEYIDEZD PyThreadState_Swap () BIBITTEE S, RO > TH I &2 T Y X
DIERL L BIFRDMT A %5

PyThreadState* Py_NewInterpreter ()
Ly 74 > &7V & (sub-interpreter) ZAER L F3, 74 v 27U & id, (IZFX7ER2Q) @Al
DE|E 7z Python 2 — FOFEITRETTS, Frc. riLwi 74 > 2 7Y X, import ENBHEY 2 —
ANETIZOWTHEBDON=Y a v 2D, ZAIIEESE R 2EY 2 —) L builtins, __main__ BX K
sys BEENFET, B—FFEADEI 2 —AHh5R5T— 7/ (sys.modules) BXLEY 2 —/LIREK SR
(sys.path) %74 &7V XFIHUED S DI D 5, Filhd 74 27 ZREICIE sys.argy
BEREDBHDERA, o ¥ T A4 VX TVY RIIH 7= EHE /O A U — L sys.stdin, sys.stdout,
sys.stderr ZHHFT (LWdWVWA. TAHDRA MY —LRBRECHIFEL 7 7 A Vdh FE2SRL TV
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£9),

RO EE, #Filyd T4 2TV EDER LA L v FIKEE (thread state) F 72 =27 D55, RAID
BOEELTVET, ZOALy NMREPBAED AL v FIRRE (current thread state) 1272 D 3, FEED
ALy FPEREINZ DI TIERVOTERLTLAZZ W, TR Ly FIRBICET 28 mE SR L TL
PEEWV, Fileiz A YR T) XOERICKIMT 5, NULL 2B L 7, flAREIZEy hIhEEAD, Z
AEBISLIREEAIRED Z Ly FIRBEICRIFEIN S Z 212> TW T, HED AL v FIREER 2 b DATFLE
LBV D205 TT, (o Python/C API BIfD X 512, Z OBECEIF I 3121 GIL 2307+
ENTVRFNEZR ST, B2 R L -BRICHREINEEITRDET,; L L, D Python/C
API Btz 1358V, BB LR -2 EOBED AL v RIREDSBERICAZ L 2 H U L IXRLRWDT
EEL TN, )

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 caveals 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)
fRESNI AL v FIREE tstate TRIINZ (7)) 4 VX TV ZEHBE L ET, tstate IFFHED AL v K
KETRITIUIR D ¥ A, FiLDALy RIREBICE T 2#amE SR L T 230w, BB LR - 72
L&, BEDORAL vy FIREEIE NULL IR > TWVWET, 204 Y& 7Y XBHEA T sz TORAL v Rk
BIHKH SN E T, (ZOBEEMCHTENCIE GIL 2R FF L TE2rRITER ST, vy ZIZBEEIER -
T EHMREEINTVET, ) Py_FinalizeEz() &, ZORRTHRINICHKHEEATWRWRTOY 74
VRTYRERELET,
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9.6.1 NJEXEFE

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

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 X T Y X% PyGILState_*x() API LHABDLEZ2ODPHEL VI LIZHTFE L TLZZ WV, 206D API
& Python DAL v FIREEE OS LAV ALy FA TN 1 TRIGLTWS ZEZFHBICLTWT, 374 &7
) ZBFHET DL FORHRRHAN S ST, M2 PyGILState_Ensure() ¥ PyGILState_Release() O
MO LORT7OMTIE. 374X TV ZOUIDFZ 2TORVI e RMIHRELE T, 51T, (ctypes D X
572) D API {5 T Python DA CTESNZ AL w K5 Python 2— REFEIFTLTWBIRREY 22—
NEFTA R TY) XS L ENL RN H D 5,

9.7 FEEIHREN

AVRTYVRDAAL Y ALy RIZIEFZER 21T 5 72D IR SN TV A AT S, Zh o O@EANIBIER
4 v & void KA Y RGIE VS TFEZED £7,

int Py_AddPendingCall(int (*func)(void *), void *arg)
AVRTYVERDRXAL ALy R SEBPECHEINZ FERMEAE T, RT3 0 IRD. func 1&X
AYALy NOMUHLF 2 —KEEHOLNET, KT 2L, flStety MEFIT -1 2RD £,

WRICF 2 —RFEDOND L. func T WODNEBT A VX TV EZDRXAL VALY K25, arg Z518 2 L
THUHERE T, ZoBBuE. BHDOETHD Python a— Figk U TIHERBICFCHE IR E T, X
D DEMFITER LU T OHIAET:

o bytecode S FITW2B & &,

o XA VAL v KW global interpreter lock ZFRFELTWS (TH8DBE func BETD C API ZFEUH
®3) L&,

BIIL725 func id 0 BRI AER ST, KRLEZS -1 ZRULEAZEY b LERTIUZDVT EFEA. func
Z, MOIERIHHEZIT S 72012, XHWKEIDIAZFNZ 3D D EEAN, ZJu—rULf X T )Xoy
I DR EINIIGEF. ALy FOYIDFRIC Ko TEHIDIAF NS AN K> TV T,
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COBBBFEITT2DIBAEDAL vy FIREEBZHBE BT, 00—Vl 27V 2ay 78 LE
Ao

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.

ZE: I3 IERCRARSGEICOAZID, KL ~VRBEETT, func 2IRTRERIR D RO
SNBFEEEDH D FHA AL VALY RBY AT LA—VEETTEDIICLWIEAIE. func 13>
AT LA=NHPROTL 2ETHIHINLWTL & 5, ZOBBE—BIE, 8D C ALy R
75 Python a— FEMIHI DI AEEFHA . ZhoRbbic, PyGILState API Z{#FEH LT
7EEW,

N—Ya ¥ 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 3.1 TEM.

9.8 7O771J)L¥ kL —X (profiling and tracing)

Python £ ¥ &2 7V Xk, v 77 A1: 77 (profile) REITD F L —R: BEf (trace) &\ o J2EREZ M AIA T
TeDIBKEDY R— 2L T0E T, 2OV KR=MI. TrT7 74T Ny 7 EHEFHDHT (coverage
analysis) ¥V =L Wb E T,

ZOCAYE=7z—=RF, BT 740 b —REERIZ, Python LAULVOMERH LATREL 7Y = 27 b 23
MOHENZ 22Tk F— Ay F2ltld, B C BEITCHLMTRAZ L5 ILTVwET, Farr e
FL— ZREDOAREMRFFEEZE Do TVERA; A VX —T7 2 — A TR ML —ABHERAL Yy RZTRIZA VR
F—=ATE, FL—RBBUTHE SN ZHEAAL XY b (basic event) 1ZEHTD N— 3 XIZBWT Python L~
DL — A THEIN TV DD R LT,

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile() B XU PyEval_SetTrace() Zffio TEERTE % + L —ABBOFA T, D
NEIRXRBFATY =7 MT FREBUZ obj & LTESNE T, frame ZAXRY FDBBEBLTWEEITIL—
LA TY =7 M T, what 137EF PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_RETURN, PyTrace_OPCODE DWW 3 DT, arg & what DEIZ X > TR
DESWCHRLEDFT:
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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
7ZE 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
EIETY, f_trace_lines 2% 0 WKESIN/27 L — A TREMLINRTVWEZILH DD T T,

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 * PyInterpreterState_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

The Python interpreter provides low-level support for thread-local storage (TLS) which wraps the underlying
native TLS implementation to support the Python-level thread local storage API (threading.local). The
CPython C level APIs are similar to those offered by pthreads and Windows: use a thread key and functions

to associate a void* value per thread.

API 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,

7AFR: None of these API functions handle memory management on behalf of the void* values. You need to
allocate and deallocate them yourself. If the void* values happen to be PyObject*, these functions don’t

do refcount operations on them either.

9.10.1 XL v 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)

Py_tss_t
ZOT—AEERIFIAL y FXF—DREZRHEL TWET, ZOMERDERIZ. RED TLS FEREITHRE
L. ¥—OWHLIREEZRIT2NE 7 4+ — L F 2B £3, ZOBERIZIZAR (public) DX ¥ NidH
DEHA

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

220 5 9 & #JHAME (initialization). #¥&THHE (finalization). XL v F


https://www.python.org/dev/peps/pep-0539

The Python/C API, U —2X 3.9.21

BRI X E V) MR

BN Py tss_t DXTEVHERIE Py LIMITED API TEN RINLIEREY 2 — L TRBEIZRD ETH, Z
DEENE L FIRRICRERR D12, ZORIOENZ X TV HEFRIERAIRET T,

Py tss t* PyThread_tss_alloc()
Return a value which is the same state as a value initialized with Py_tss_NEEDS INIT, or NULL in the

case of dynamic allocation failure.

void PyThread_tss_free(Py tss t *key)
Free the given key allocated by PyThread_tss_alloc(), after first calling PyThread_tss_delete()
to ensure any associated thread locals have been unassigned. This is a no-op if the key argument is
NULL.

FMR: A freed key becomes a dangling pointer. You should reset the key to NULL.

XYy R

The parameter key of these functions must not be NULL. Moreover, the behaviors of PyThread_tss_set ()
and PyThread_tss_get() are undefined if the given Py tss_t has not been initialized by
PyThread_tss_create().

int PyThread_tss_is_created(Py_tss ¢ *key)

Return a non-zero value if the given Py_tss_t has been initialized by PyThread_tss_create().

int PyThread_tss_create(Py tss | *key)
Return a zero value on successful initialization of a 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)
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)
Return a zero value to indicate successfully associating a void* value with a T'SS key in the current

thread. Each thread has a distinct mapping of the key to a voidx value.

void* PyThread_tss_get (Py tss t *key)

Return the void* value associated with a T'SS key in the current thread. This returns NULL if no value
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is associated with the key in the current thread.

9.10.2 XL KO—AJLR FL— (TLS) API

N—a v 3.7 TIEHESE: This API is superseded by Thread Specific Storage (TSS) API.

EMR: 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.

RO EHEOREIC LI D, ZON=2 2> APLIE#HHOa— R THHAITARETED D 8 A
int PyThread_create_key ()

void PyThread_delete_key (int key)

int PyThread_set_key_value (int key, void *value)

void* PyThread_get_key_value(int key)

void PyThread_delete_key_value(int key)

void PyThread_ReInitTLS()
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N—Yar 3.8 TEM.

HE

e PyConfig

PyPreConfig
PyStatus

PyWideStringList

PyConfig_Clear()

PyConfig InitIsolatedConfig()
PyConfig InitPythonConfig()
PyConfig_Read()
PyConfig_SetArgv()

PyConfig SetBytesArgv()
PyConfig_SetBytesString()
PyConfig_SetString ()

PyConfig_SetWideStringList ()

PyPreConfig_InitIsolatedConfig()

PyPreConfig_InitPythonConfig()
PyStatus_Error()

PyStatus_Exception()

PYTHON #JHR{LERTE
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e PyStatus_Ezit()

o PyStatus_IsError()

o PyStatus_IsEzit()

e PyStatus_NoMemory ()

e PyStatus_0Ok()

e PyWideStringList_Append()
e PyWideStringList_Insert()
o Py ExitStatusException()
o Py_InitializeFromConfig()
e Py PreInitialize()

e Py PrelnitializeFromirgs()
e Py PreInitializeFromBytesArgs()
o Py_RunMain()

o Py_GetArgcArgu()

The preconfiguration (PyPreConfig type) is stored in _PyRuntime.preconfig and the configuration
(PyConfig type) is stored in PyInterpreterState.config.

Initialization, Finalization, and Threads SR LTL ZE W,
BE:

PEP 587 "Python #IHH{LEE”

10.1 PyWideStringList

PyWideStringList
wchar_t* XFHID Y R b,
length 233X B DYEIE. items 1ZIE NULL 220 TN TOXFHNIIE NULL TRIFAUIR D T8 A,
XYV v R:

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
item % list \BEMUE T,

Python must be preinitialized to call this function.
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PyStatus PyWideStringList_Insert (PyWideStringList — *list,  Py_ssize_t index, const
wchar _t *item)
item % list O index OMBICHEAL F75,
index 23 list DRI LDBZE. item % list ORBIEMU 5,
inder &, 0 IETRIFNUIRD €A,
Python must be preinitialized to call this function.

RER7 4 — L F

Py ssize_t length
VA FORE,

wchar t** items

U2 hDEZE,

10.2 PyStatus

PyStatus
PIHULBEE D R 77— X 2 (). =5 —. #&T) 28T 2 HEKR TS,
7 —RTE. =5 -4 L7 CEBOAHIZMNTE $3,
MR 7 4 — L R

int exitcode

BT a—F, exit() OFE LTEINET,

const char *err_msg

I?““X VJZ—:VO

const char *func

I —%AR LB OBHETT, NULL I D 2 £3,
2T — R ARET 5 B

PyStatus PyStatus_0k (void)
B

PyStatus PyStatus_Error (const char *err msg)

AXyt—=IL bl —ZHELL 5,

PyStatus PyStatus_NoMemory (void)
AEVED L TORK (XEVRRE),
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PyStatus PyStatus_Exit (int exitcode)

FBELEK T a— R T Python 28T LE 35,

AT — R A%k 5 B

int PyStatus_Exception(PyStatus status)

Is the status an error or an exit?

If true, the exception must be handled; by -calling

Py_EzitStatusEzception() for example.

int PyStatus_IsError (PyStatus status)

Is the result an error?

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.

AR

Internally, Python uses macros which set PyStatus.func, whereas functions to create a status set

func to NULL.

IV N> A=E A PN G X

PyStatus alloc(void **ptr, size_t size)

{

*ptr = PyMem_RawMalloc(size);
if (#ptr == NULL) {

}

return PyStatus_NoMemory() ;

return PyStatus_0k();

int main(int argc, char **argv)

{
void *ptr;
PyStatus status = alloc(&ptr, 16);
if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);
}
PyMem_Free(ptr) ;
return O;
}
226 % 10 = Python #IHALERE
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10.3 PyPreConfig

PyPreConfig

Structure used to preinitialize Python:
e Set the Python memory allocator
e Configure the LC__CTYPE locale
e Set the UTF-8 mode
Function to initialize a preconfiguration:

void PyPreConfig_InitPythonConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Python Configuration.

void PyPreConfig_InitIsolatedConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Isolated Configuration.
MHEIR 7 14—V B

int allocator

Name of the memory allocator:
e PYMEM_ALLOCATOR_NOT_SET (0): don’t change memory allocators (use defaults)
e PYMEM_ALLOCATOR_DEFAULT (1): default memory allocators
o PYMEM_ALLOCATOR_DEBUG (2): default memory allocators with debug hooks
o PYMEM_ALLOCATOR_MALLOC (3): force usage of malloc()
o PYMEM_ALLOCATOR_MALLOC_DEBUG (4): force usage of malloc() with debug hooks
o PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc memory allocator

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc memory allocator with debug
hooks

PYMEM_ALLOCATOR_PYMALLOC and PYMEM_ALLOCATOR_PYMALLOC_DEBUG are not supported if
Python is configured using —-without-pymalloc

See Memory Management.

int configure_locale
Set the LC__ CTYPE locale to the user preferred locale? If equals to 0, set coerce_c_locale and

coerce_c_locale_warn to 0.
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int coerce_c_locale
If equals to 2, coerce the C locale; if equals to 1, read the LC__CTYPE locale to decide if it should

be coerced.

int coerce_c_locale_warn

If non-zero, emit a warning if the C locale is coerced.

int dev_mode

See PyConfig.dev_mode.

int isolated

See PyConfig.isolated.

int legacy_windows_fs_encoding (Windows only)
If non-zero, disable UTF-8 Mode, set the Python filesystem encoding to mbcs, set the filesystem

error handler to replace.
Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific code.

int parse_argv
If non-zero, Py_PreInitializeFromArgs () and Py_PrelInitializeFromBytesArgs () parse their
argv argument the same way the regular Python parses command line arguments: see Command

Line Arguments.

int use_environment

See PyConfig.use_environment.

int ut£8_mode
If non-zero, enable the UTF-8 mode.

10.4 Preinitialization with PyPreConfig

Functions to preinitialize Python:

PyStatus Py_PreInitialize (const PyPreConfig *preconfig)

Preinitialize Python from preconfig preconfiguration.

PyStatus Py_PreInitializeFromBytesArgs(const PyPreConfig *preconfig, int arge, char *

const *argv)
Preinitialize Python from preconfig preconfiguration and command line arguments (bytes strings).

PyStatus Py_PreInitializeFromArgs(const PyPreConfig *preconfig, int arge, wchar_t * const

* argu)
Preinitialize Python from preconfig preconfiguration and command line arguments (wide strings).
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The caller is responsible to handle exceptions (error or exit) using PyStatus_Ezception() and

Py_EzitStatusException().

For Python Configuration (PyPreConfig_InitPythonConfig()), if Python is initialized with command line
arguments, the command line arguments must also be passed to preinitialize Python, since they have an
effect on the pre-configuration like encodings. For example, the -X utf8 command line option enables the
UTF-8 Mode.

PyMem_SetAllocator() can be called after Py_PreInitialize() and before Py_InitializeFromConfig()
to install a custom memory allocator. It can be called before Py_PreInitialize() if PyPreConfig.

allocator is set to PYMEM_ALLOCATOR_NOT_SET.

Python memory allocation functions like PyMem_RawMalloc () must not be used before Python preinitializa-
tion, whereas calling directly malloc() and free() is always safe. Py DecodeLocale() must not be called

before the preinitialization.

Example using the preinitialization to enable the UTF-8 Mode:

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig(&preconfig);

preconfig.utf8_mode = 1;

status = Py_Prelnitialize(&preconfig);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* at this point, Python will speak UTF-8 */

Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.5 PyConfig

PyConfig

Structure containing most parameters to configure Python.
Structure methods:

void PyConfig_InitPythonConfig(PyConfig *config)

Initialize configuration with Python Configuration.
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void PyConfig_InitIsolatedConfig(PyConfig *config)

Initialize configuration with Isolated Configuration.
PyStatus PyConfig_SetString(PyConfig *config, wchar_t * const *config_str, const
wchar _t *str)
Copy the wide character string str into *config_str.
Preinitialize Python if needed.
PyStatus PyConfig_SetBytesString(PyConfig *config, wchar_t * const *config str, const
char *str)
Decode str using Py_DecodeLocale() and set the result into *config_str.

Preinitialize Python if needed.

PyStatus PyConfig_SetArgv(PyConfig *config, int arge, wchar_t * const *argv)

Set command line arguments from wide character strings.
Preinitialize Python if needed.

PyStatus PyConfig_SetBytesArgv(PyConfig *config, int argc, char * const *argv)

Set command line arguments: decode bytes using Py_DecodeLocale().
Preinitialize Python if needed.

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list,

%

Py _ssize_ 1 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.
Preinitialize Python if needed.

void PyConfig_Clear(PyConfig *config)

Release configuration memory.

Most PyConfig methods preinitialize Python if needed. In that case, the Python preinitialization
configuration in based on the PyConfig. If configuration fields which are in common with PyPreConfig

are tuned, they must be set before calling a PyConfig method:
e dev_mode
e isolated

e parse_argv
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e use_environment

Moreover, if PyConfig_SetArgu () or PyConfig_SetBytesArgu () is used, this method must be called
first, before other methods, since the preinitialization configuration depends on command line argu-

ments (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().
MHEIR 7 4 — L B

PyWideStringList argv
Command line arguments, sys.argv. See parse_argv to parse argv the same way the regular
Python parses Python command line arguments. If argv is empty, an empty string is added to

ensure that sys.argv always exists and is never empty.

wchar_t* base_exec_prefix

sys.base_exec_prefix.

wchar t* base_executable
sys._base_executable: __PYVENV_LAUNCHER__ environment variable value, or copy of

PyConfig.executabdble.

wchar_t* base_prefix

sys.base_prefix.

wchar_ t* platlibdir
sys.platlibdir: platform library directory name, set at configure time by -—with-platlibdir,
overrideable by the PYTHONPLATLIBDIR environment variable.

N—a ¥ 3.9 TEM.

int buffered_stdio

If equals to 0, enable unbuffered mode, making the stdout and stderr streams unbuffered.
stdin is always opened in buffered mode.

int bytes_warning
If equals to 1, issue a warning when comparing bytes or bytearray with str, or comparing bytes

with int. If equal or greater to 2, raise a BytesWarning exception.

wchar t* check_hash_pycs_mode
Control  the validation behavior of hash-based .pyc files (see PEP  552):

—--check-hash-based-pycs command line option value.
Valid values: always, never and default.

The default value is: default.
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int configure_c_stdio
If non-zero, configure C standard streams (stdio, stdout, stdout). For example, set their mode

to 0_BINARY on Windows.

int dev_mode

If non-zero, enable the Python Development Mode.

int dump_refs

If non-zero, dump all objects which are still alive at exit.
Py_TRACE_REFS macro must be defined in build.

wchar_t* exec_prefix

sys.exec_prefix.

wchar t* executable

sys.executable.

int faulthandler

If non-zero, call faulthandler.enable() at startup.

wchar t* filesystem_encoding

Filesystem encoding, sys.getfilesystemencoding().

wchar t* filesystem_errors

Filesystem encoding errors, sys.getfilesystemencodeerrors().
unsigned long hash_seed

int use_hash_seed

Randomized hash function seed.
If use_hash_seed is zero, a seed is chosen randomly at Pythonstartup, and hash_seed is ignored.

wchar t* home

Python home directory.
Initialized from PYTHONHOME environment variable value by default.

int import_time

If non-zero, profile import time.

int inspect

Enter interactive mode after executing a script or a command.

int install_signal_handlers

Install signal handlers?
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int interactive

Interactive mode.

int isolated

If greater than 0, enable isolated mode:

e sys.path contains neither the script’s directory (computed from argv[0] or the current

directory) nor the user’s site-packages directory.

e Python REPL doesn’t import readline nor enable default readline configuration on interac-

tive prompts.
o Set use_environment and user_site_directory to 0.

int legacy_windows_stdio
If non-zero, use io.FileIO instead of io.WindowsConsoleIO for sys.stdin, sys.stdout and

sys.stderr.
Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific code.

int malloc_stats

If non-zero, dump statistics on Python pymalloc memory allocator at exit.
The option is ignored if Python is built using --without-pymalloc.

wchar_t* pythonpath_env
Module search paths as a string separated by DELIM (os.path.pathsep).

Initialized from PYTHONPATH environment variable value by default.
PyWideStringList module_search_paths

int module_search_paths_set
sys.path. If module_search_paths_set is equal to 0, the module_search_paths is overridden

by the function calculating the Path Configuration.

int optimization_level

Compilation optimization level:
e 0: Peephole optimizer (and __debug__ is set to True)
o 1: Remove assertions, set __debug__ to False
e 2: Strip docstrings

int parse_argv
If non-zero, parse argv the same way the regular Python command line arguments, and strip

Python arguments from argv: see Command Line Arguments.
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int parser_debug

If non-zero, turn on parser debugging output (for expert only, depending on compilation options).

int pathconfig_warnings
If equal to 0, suppress warnings when calculating the Path Configuration (Unix only, Windows

does not log any warning). Otherwise, warnings are written into stderr.

wchar_t* prefix

sys.prefix.

wchar__t* program_name

Program name. Used to initialize ezecutable, and in early error messages.

wchar_t* pycache_prefix

sys.pycache_prefix: .pyc cache prefix.
If NULL, sys.pycache_prefix is set to None.

int quiet

Quiet mode. For example, don’t display the copyright and version messages in interactive mode.

wchar t* run_command

python3 -c COMMAND argument. Used by Py_RunMain().

wchar t* run_filename

python3 FILENAME argument. Used by Py_RunMain ().

wchar t* run_module

python3 -m MODULE argument. Used by Py_RunMain ().

int show_ref_count

Show total reference count at exit?
Set to 1 by -X showrefcount command line option.
Need a debug build of Python (Py_REF_DEBUG macro must be defined).

int site_import

Import the site module at startup?

int skip_source_first_line

Skip the first line of the source?
wchar_ t* stdio_encoding

wchar t* stdio_errors

Encoding and encoding errors of sys.stdin, sys.stdout and sys.stderr.
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int tracemalloc

If non-zero, call tracemalloc.start() at startup.

int use_environment

If greater than 0, use environment variables.

int user_site_directory

If non-zero, add user site directory to sys.path.

int verbose

If non-zero, enable verbose mode.

PyWideStringList warnoptions

sys.warnoptions: options of the warnings module to build warnings filters: lowest to highest

priority.

The warnings module adds sys.warnoptions in the reverse order: the last PyConfig.

warnoptions item becomes the first item of warnings.filters which is checked first (highest

priority).

int write_bytecode

If non-zero, write .pyc files.

sys.dont_write_bytecode is initialized to the inverted value of write_bytecode.

PyWideStringList xoptions

sys._xoptions.

int _use_peg_parser
Enable PEG parser? Default: 1.

Set to 0 by -X oldparser and PYTHONOLDPARSER.
See also PEP 617.
Deprecated since version 3.9, will be removed in version 3.10.

If parse_argv is non-zero, argv arguments are parsed the same way the regular Python parses command

line arguments, and Python arguments are stripped from argv: see Command Line Arguments.
The xoptions options are parsed to set other options: see -X option.

N— g 3.9 TZHE: The show_alloc_count field has been removed.
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10.6 Initialization with PyConfig

Function to initialize Python:

PyStatus Py_InitializeFromConfig(const PyConfig *config)

Initialize Python from config configuration.

The caller is responsible to handle exceptions (error or exit) using PyStatus_Ezception() and

Py_EzitStatusEzception().

If PyImport_FrozenModules (), PyImport_AppendInittab () or PyImport_ExztendInittab () 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.

Example setting the program name:

void init_python(void)

{
PyStatus status;
PyConfig config;
PyConfig_InitPythonConfig(&config);
/* Set the program name. Implicitly preinitialize Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) {
goto fail;
}
status = Py_InitializeFromConfig(&config) ;
if (PyStatus_Exception(status)) {
goto fail;
}
PyConfig_Clear(&config);
return;
fail:
PyConfig_Clear(&config);
Py_ExitStatusException(status);
}

More complete example modifying the default configuration, read the configuration, and then override some

parameters:
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PyStatus init_python(const char *program_name)

{

PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

/* Set the program name before reading the configuration

(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception(status)) {

goto done;

/* Read all configuration at once */
status = PyConfig_Read(&config) ;
if (PyStatus_Exception(status)) {

goto done;

/* Append our custom search path to sys.path */

status = PyWideStringList_Append(&config.module_search_paths,
L"/path/to/more/modules") ;

if (PyStatus_Exception(status)) {

goto done;

/* Override executable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,

L"/path/to/my_executable");
if (PyStatus_Exception(status)) {

goto done;

status = Py_InitializeFromConfig(&config) ;

done:

PyConfig_Clear (&config);
return status;

10.6. Initialization with PyConfig
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10.7 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.argv is not parsed) and user site directory. The C standard streams (ex: stdout) and the
LC_CTYPE locale are left unchanged. Signal handlers are not installed.

Configuration files are still used with this configuration. Set the Path Configuration (Poutput fields”) to

ignore these configuration files and avoid the function computing the default path configuration.

10.8 Python Configuration
PyPreConfig_InitPythonConfig() and PyConfig InitPythonConfig() functions create a 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 UTF-8 Mode (PEP 540) depending on the
LC_CTYPE locale, PYTHONUTF8 and PYTHONCOERCECLOCALE environment variables.

Example of customized Python always running in isolated mode:

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

config.isolated = 1;

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode). */
status = PyConfig_SetBytesArgv(&config, argc, argv);
if (PyStatus_Exception(status)) {

goto fail;

status = Py_InitializeFromConfig(&config) ;
if (PyStatus_Exception(status)) {
goto fail;
}
PyConfig_Clear(&config);

KDR=1Z2%E <)
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(FIDR=I 5 DfEE)

return Py_RunMain();

fail:
PyConfig_Clear(&config);
if (PyStatus_IsExit(status)) {
return status.exitcode;
}
/* Display the error message and exzit the process with
non-zero exit code */

Py_ExitStatusException(status);

10.9 Path Configuration

PyConfig contains multiple fields for the path configuration:
o Path configuration inputs:

— PyConfig.home
— PyConfig.platlibdir
— PyConfig.pathconfig_warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
— current working directory: to get absolute paths
— PATH environment variable to get the program full path (from PyConfig.program_name)
— __PYVENV_LAUNCHER__ environment variable

— (Windows only) Application paths in the registry under ”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_executable

PyConfig.base_prefiz

PyConfig.exec_prefix
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— 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.

Set pathconfig_warnings to 0 to suppress warnings when calculating the path configuration (Unix only,

Windows does not log any warning).

If base_prefiz or base_ezec_prefiz fields are not set, they inherit their value from prefiz and

ezec_prefiz respectively.
Py_RunMain () and Py_Main () modify sys.path:

e If run_filename is set and is a directory which contains a __main__.py script, prepend run_filename

to sys.path.
o If isolated is zero:

— If run_module is set, prepend the current directory to sys.path. Do nothing if the current

directory cannot be read.
— If run_filename is set, prepend the directory of the filename to sys.path.
— Otherwise, prepend an empty string to sys.path.

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_ezecutable
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10.10 Py__RunMain()

int Py_RunMain (void)
Execute the command (PyConfig. run_command), the script (PyConfig.run_filename) or the module

(PyConfig.run_module) specified on the command line or in the configuration.
By default and when if -i option is used, run the REPL.
Finally, finalizes Python and returns an exit status that can be passed to the exit () function.

See Python Configuration for an example of customized Python always running in isolated mode using

Py_RunMain().

10.11 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argv)

Get the original command line arguments, before Python modified them.

10.12 Multi-Phase Initialization Private Provisional API

This section is a private provisional API introducing multi-phase initialization, the core feature of PEP 432:

e 7Core” initialization phase, "bare minimum Python”:

— Builtin types;

— Builtin exceptions;

— Builtin and frozen modules;

— The sys module is only partially initialized (ex: sys.path doesn’t exist yet).
e ”"Main” initialization phase, Python is fully initialized:

— Install and configure importlib;

— Apply the Path Configuration;

— Install signal handlers;

— Finish sys module initialization (ex: create sys.stdout and sys.path);

— Enable optional features like faulthandler and tracemalloc;

— Import the site module;

— etc.
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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
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);

KDR=12%e <)
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}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);
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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 €
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N— a ¥ 3.4 THEM.

void* PyMem_RawMalloc (size_t n)
Allocates n bytes and returns a pointer of type void* to the allocated memory, or NULL if the request

fails.
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04 FRZERT 5 &, PyMem_RawMalloc(1) AFHIN/z& 2L FEU X 512, AJRE/R & NULL TRV =—
IIRBRAVEEBRLET, RSN XEY —1Zid0Whr 20t ifTbiiiE A,
void* PyMem_RawCalloc(size_t nelem, size_t elsize)

Allocates nelem elements each whose size in bytes is elsize and returns a pointer of type void* to the
allocated memory, or NULL if the request fails. The memory is initialized to zeros.

FLT &S5, 2=—27% NULL THRWRA VEZEZIRLET,

BREDBEROY A XHT0 N4 P OESRICH L TId. AIEEZL & PyMem_RawCalloc(1l, 1) 23FEINzD &
N—Y a ¥ 3.5 TBM.

void* PyMem_RawRealloc (void *p, size_t n)

pPHETRXEY TR Y 7% n AN FMZYVHFAXLET, HVI A XEHLVI A XDNZ VT ETONE
BEEINEE A

NULL T 7&K W b,

p A% NULL OI5E-UH Lid PyMem_RawMalloc(n) L5ffiTd, 25 TR n AL RIZFELWGE, X
P

EV TRy 73V XEINETHMUINERTA, BEINTZKRA > XIZIE NULL T,
p W

i ZF N0 XD HET D PyMem RawMalloc(),
PyMem_RawCalloc() OFFFHILIT X DiREARIFIUIRD FEA,

PyMem_RawRealloc (),
DEETT,

BRDKEU L 7235 E PyMem_RawRealloc() 1& NULL ZiBL., p XATOXEY T U 72 I THEMBRARAL U &
void PyMem_RawFree (void *p)

p BHETAEY 70y 72BN LUET, p \ZLEIMEOH U PyMem_RawMalloc (), PyMem_RawRealloc (),

PyMem_RawCalloc() MR LIAAETRITIUIRD THA, FALINDEGER PyMem_RawFree(p) # MU
L7217 - 72356, REROEMEICKRD £3,
p 53 NULL OFEMS LER A,

113 XEVA>2—T1x—2R

DT oBHBEIHAL T Python =71 L TXEY ZHR LD ER L0 HRET, Zhs ofEEid ANSI
C N> TETMEEINRTOVE T, 0 N4 P EERLZBOFEICOWTHERL TVET:

The default memory allocator uses the pymalloc memory allocator.

=,
=9-

IHo ORI 212iE, GIL ZIRF L TBABERH D £7,

N=YaYy 3.6 TEH: 7741 D77 —ENT AT LD malloc() 5 pymalloc 124D F Lz,
11.3. XEUA>H—T1—2R
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void* PyMem_Malloc (size_t n)
Allocates n bytes and returns a pointer of type void* to the allocated memory, or NULL if the request

fails.

0 N4 PRERT 22, PyMem_Malloc(l) 2SN/ Z AU &K H1C, AJREAR S NULL THRWVWIL=—7
BARAVRERLET, HERINIZAEY =TV R 2P ITHOREE Ao

void* PyMem_Calloc(size_t nelem, size_t elsize)
Allocates nelem elements each whose size in bytes is elsize and returns a pointer of type void* to the

allocated memory, or NULL if the request fails. The memory is initialized to zeros.

BHEBDBEZDOY A X0 34 FOERITH L TIE, AIAE/R & PyMem_Calloc(1l, 1) AMHINT=DLFL
X512, 227 NULL THWAEL Y X EEL T,

N—Ya ¥ 3.5 TEM.

void* PyMem_Realloc (void *p, size_t n)
pBPEITXEY IR Y 2% n AL MZVHAXLET, HOHAXEH LV XD/NXWHTETORNE
BEHEXNTEA,

p 5 NULL O5EMH UIX PyMem_Malloc(n) EEfliT3, 25 TR, n BERIZFELWEE, XEY
Ty 73V YA XENETHRREINERA, BENZKRA ¥ ZIFIE NULL T,

p P NULL THRWERD ., p l3ZFH X DEID PyMem_Malloc (), PyMem Realloc() F7z1& PyMem_Calloc()
DOHFOH LI X DIBENZTNUIRD ¥ A

BRDKM L 725G PyMem_Realloc() W& NULL ZiB L. p EHIOXEV T VU 72 X THEMBRL VXD E
xT9,

void PyMem_Free (void *p)
p BT XEV TRy ZEMBHRLE T, p IXLEIFECH U PyMem_Malloc (). PyMem_Realloc(). F7z
& PyMem_Calloc() DR LETHRIFIUIRD EHA, TR DHES PyMen_Free(p) ZMUH L7
Bl o HE. RERDEEITKRD $3,

p 3 NULL OBEMS LER A
DRI 2 88RO~ 7 a 3AERO =D IRHEINTVWEHDTT, TYPE BEED C 0BIRRL T,

TYPE* PyMem_New(TYPE, size_t n)
Same as PyMem_Malloc(), but allocates (n * sizeof (TYPE)) bytes of memory. Returns a pointer

cast to TYPE*. The memory will not have been initialized in any way.

TYPE* PyMem_Resize (void *p, TYPE, size_t n)
Same as PyMem_Realloc(), but the memory block is resized to (n * sizeof (TYPE)) bytes. Returns
a pointer cast to TYPE*. On return, p will be a pointer to the new memory area, or NULL in the event

of failure.
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Chid C 7V 7Fatyd=r0Ty, p IWICHRASNET, =7 —WHKHIIXEY 2K5 DEEIT S
i p DITLDEZRIFL TR E W,

void PyMem_Del (void *p)
PyMem_Free() &R LTS,

Eiticmz T, C API %% N 35 Z 27 < Python X &V IREBEEEEHZETUICHIT DO O aty b
PRI TVWET, 220, ZhbD~Z1id Python A—Y a YITOANL F VU EEEZHETT, Z2h0 X
WCHBREY 2 — A TREFEZATVEIDTHERELTLZE W,

e PyMem_MALLOC(size)

o PyMem_NEW(type, size)

e PyMem_REALLOC(ptr, size)

o PyMem_RESIZE(ptr, type, size)
e PyMem_FREE(ptr)

e PyMem_DEL (ptr)

114 #7>xo 707 —%

LT ORBBEIHAL T Python e =71 L TXE Y ZHR LD R LIZD HRET, Zh s ofEEid ANSI
CHEEIE>TETMELEINRTOVE T, 0 N4 P EERLZBOFEICOWTHERLTVET:

The default object allocator uses the pymalloc memory allocator.

EE: WSO EERE 212, GIL 2L TBDERD D 5,

void* PyObject_Malloc(size t n)
Allocates n bytes and returns a pointer of type void* to the allocated memory, or NULL if the request

fails.

04 FEERT S L, PyObject_Malloc(1) 2MEh/-& T2 [E T & 512, AlAEAR S NULL TR\ =—
TIRHRAVEERLET, MEINZXTY —ZidWhrR208bdiTbhi A,

void* PyObject_Calloc(size t nelem, size_t elsize)
Allocates nelem elements each whose size in bytes is elsize and returns a pointer of type void* to the

allocated memory, or NULL if the request fails. The memory is initialized to zeros.

BRERDELZDT A4 X030 34 S OERIIH LTk, AJEE4 S PyObject_Calloc(l, 1) DFRIN/zD Y
FIC X912, 2=—277% NULL THRWARA VX EBRLET,
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N—a v 3.5 Tl

void* PyObject_Realloc (void *p, size_t n)
p BHEIXEV I Y 7% n XL PCUVHFAXLET, GV XeHLVT A XD/NZWTETONE
BEHEINEE A

p 23 NULL O35EFFH Lid PyObject_Malloc(n) &5fHiTF, 5T n BERIZFHFELVWHE, X
BV TR I3V A REINETHRIREINERA, RENTRA ¥ ZIFIE NULL TF,

p A NULL THRWIRRD, p X ZN L DATD PyObject_Malloc(), PyObject_Realloc() % 721X
PyObject_Calloc() OFEFHILIC X DRI NRIFIUIR D EHA,

BRMEW L 72358 PyObject_Realloc() 1% NULL %R L. p IZRIDX BV Y 72 X THMEARAL V&
DEEXTYT,

void PyObject_Free (void *p)
pHHETXEY TRy 72 fRIRL $ 3, p GLHEIFFCH Uz PyObject_Malloc (). PyObject_Realloc ().
F721% PyObject_Calloc() DR L7METRIFIUIZ D £¥ A, ZHLIHNDHES PyObject_Free(p) %
PP L7 o 7236, REFROEFICLD $3,

p 3 NULL OBEMS LER A

11.5 Default Memory Allocators

Default memory allocators:

Configuration ST PyMem_ Raw- PyMem_Malloc | PyObject_Mal-
Malloc loc

YUY —XEINLEF "pymalloc" malloc pymalloc pymalloc

TNy ZJEILR "pymalloc_debug"malloc + debug | pymalloc + de- | pymalloc + de-

bug bug

pymalloc fEL DV YV —X ¥ | "malloc" malloc malloc malloc

VKR

pymalloc &L D7 Ny 7' | "malloc_debug" | malloc + debug | malloc + debug | malloc + debug

N

ETLER
o %ii: PYTHONMALLOC BIAK D H
e malloc: BE#EC ZA4 77 VD RAT a7 r—&, C BB malloc(), calloc(), realloc(), free()

o pymalloc: pymalloc XEY7OT—4
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e "+ debug”: PyMem_SetupDebugHooks () THREINDZ TNy 77 v 7 DflAEHLYE

11.6 XEV7O7—R2%Z2HRXAEIA1XTS

N— a ¥ 3.4 TEM.

PyMemAllocatorEx

Structure used to describe a memory block allocator. The structure has the following fields:

Z14—IJLE

=K

void *ctx

BBl L THEIN 22— arTF
2 b

void* malloc(void *ctx, size_t size)

XEY) 70y 7EEHYTET

elsize)

void* calloc(void *ctx, size_t nelem, size_t

0 cHifbanXEY 7y 7 2EID Y
TEY

new_size)

void* realloc(void *ctx, void *ptr, size_t

XEV TRy Z7REDLETENPYI AL
3

void free(void *ctx, void *ptr)

XEY) 70y 7 RERT 3

N—Y a3 ¥ 3.5 TEMH: PyMemAllocator HiE{Ad PyMemAllocatorEz W2V 3 — L& NJz LT calloc

74—V EEMXNE L,

PyMemAllocatorDomain

TR =X XA REET 5D DHFERTT,

PYMEM_DOMAIN_RAW
RE%K:

e PyMem_RawMalloc()
o PyMem_RawRealloc()
e PyMem_RawCalloc()
o PyMem_RawFree()

PYMEM_DOMAIN_MEM
R

o PyMem_Malloc(),
e PyMem _Realloc()

o PyMem_Calloc()

FXA i

11.6. XEV7OT—RZHZXEIA1XTH
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e PyMem Free()

PYMEM_DOMAIN_OBJ
RE%K:

e PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc()
o PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
TBESNEZRXAL YOXEY Tuy 2 7asr—RERIFLE T,

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BEINFAAL YDXEY TRy 2 7nr—XERELET,

BLnwrar—&i3 081 PRERINLE E2=— 272 NULL TRWARA Y ZZIRIRFIRD %
A,

PYMEM DOMAIN RAW F XA YT, 707 —RIALy FE—T7TRIFNUIRD FXA: 77— XHIE
UHENzr & GIL 3RFERTVWERA,

MLwrar =207y 7T (128D 7 vl — X 2O S 720 & PyMem_SetupDebugHooks ()
B 2O LT, ilwr s =20 Ric7F Ny 77 v 7 2 BERE LRI D 8 A,

void PyMem_SetupDebugHooks (void)
Python X €V 70 s —XBEBONT 2R T 572007 v 7 2R ELET,

Newly allocated memory is filled with the byte 0xCD (CLEANBYTE), freed memory is filled with the byte
0xDD (DEADBYTE). Memory blocks are surrounded by "forbidden bytes” (FORBIDDENBYTE: byte 0xFD).

FATRF = v 7

o APIERZMHHL %3, Bil: PyMem Malloc () D3EID Y THNy 7 71K LT PyObject_Free() %
WECNT2 LTz,

o Ny 77 DBIBHIOEEIAAR (N 777y X —Tn—) BRI LET
e Ny 7 7HTHOFZAA (N 774 —nN=—Tn—) ZHHELET

o Check that the GIL is held when allocator functions of PYMEM DOMAIN_OBJ (ex:
PyObject_Malloc()) and PYMEM_DOMAIN_MEM (ex: PyMem_Malloc()) domains are called

On error, the debug hooks use the tracemalloc module to get the traceback where a memory block
was allocated. The traceback is only displayed if tracemalloc is tracing Python memory allocations

and the memory block was traced.
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These hooks are installed by default if Python is compiled in debug mode. The PYTHONMALLOC envi-

ronment variable can be used to install debug hooks on a Python compiled in release mode.

N—Y a ¥ 3.6 TAH: This function now also works on Python compiled in release mode. On
error, the debug hooks now use tracemalloc to get the traceback where a memory block was allo-
cated. The debug hooks now also check if the GIL is held when functions of PYMEM DOMAIN_OBJ and
PYMEM_DOMAIN_MEM domains are called.

N—3 = 3.8 TLH: Byte patterns 0xCB (CLEANBYTE), 0xDB (DEADBYTE) and 0xFB (FORBIDDENBYTE)
have been replaced with 0xCD, 0xDD and OxFD to use the same values than Windows CRT debug
malloc() and free().

11.7 pymalloc 7A%7 —%

Python 1Z1%. HFMOEWD/NEIRR (512 84 FUARD) A 7Y = 7 Mick#{b XNz pymalloc 707 — X035 Y
%7, pymalloc 12, 256 KiB QEFEY A XD 7 71V —F7 LMUNZAEY <9 EY 7R HNET, 512 84 b
XD B RELRED Y TTIX PyMem_RawMalloc() & PyMem_RawRealloc() 17 #—Nv 7 L%,

pymalloc V&, PYMEM_DOMAIN_MEM (ex: PyMem Malloc()) & PYMEM_DOMAIN_ OBJ (ex: PyObject_Malloc())
FXA v BREDT7OT—4% T3,

7V —F7ar—23 ROBEBEEHWET:
e Windows Tl VirtualAlloc() & VirtualFree().
o FIHTE 2%5E. mmap() & munmap().

o FNLANDIGEIX malloc() ¥ free(),

11.7.1 pymalloc 7)—7+707—32DHRAZIA X

N—a v 3.4 Tl

PyObjectArenaAllocator
7V—=F7ur—RERT 27D OMIERT T, 3007 4 -V REFHLET

Z14—ILF S

void *ctx Tl LTEINSZI—FaryTFX
void* alloc(void *ctx, size_t size) size N4 DTV —FEH DY TET
void free(void *ctx, void *ptr, size_t size) | 7V —F%2MHL T

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
Z7V)—=F7uar—REPEIG L ET,
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void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
TV—=FT7ur—RERELET,

11.8 tracemalloc C API

N—Ya ¥ 3.7 TEM.

int PyTraceMalloc_Track(unsigned int domain, uintptr_t ptr, size_t size)

Track an allocated memory block in the tracemalloc module.

Return 0 on success, return -1 on error (failed to allocate memory to store the trace). Return -2 if

tracemalloc is disabled.
If memory block is already tracked, update the existing trace.

int PyTraceMalloc_Untrack(unsigned int domain, uintptr_t ptr)
Untrack an allocated memory block in the tracemalloc module. Do nothing if the block was not

tracked.

Return -2 if tracemalloc is disabled, otherwise return 0.

11.9 EAH

BN TBAE L v + &2 T, BIE Hiofl% Python £ — 712 I/O Ny 7 7 2 X EVHERT 2 L 5 IcHZHM
ATz DELIMIRLET:

PyObject *res;
char *buf = (char *) PyMem_Malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();
/* ...Do some I/0 operation involving buf... */
res = PyBytes_FromString(buf);
PyMem_Free(buf); /* allocated with PyMem_Malloc */

return res;

FCa— F2RNROBEKE Yy P TENZBOENMIRLET:

PyObject *res;
char *buf = PyMem_New(char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();

/* ...Do some I/0 operation involving buf... */

(KDR=12% <)
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(FIDR=I 5 DfEE)

res = PyBytes_FromString(buf);
PyMem_Del(buf); /* allocated with PyMem New */

return res;

LFOZoDBITIE. Ny 7 7 2HICRCEEE Y MB T 2BTHREL TV 2 LITHERL TS W, ERE,
HBHAEY 70 ZITNT 2FIE. B2 XEVIREEEZERT 2GMEZHS 3012, ATXEY API
773V EFoTTI ZEBBETT, UFRDA—-FRIWEZ20LI7—=23HH, ZD5H5D—DiR ks e—7
PRET 2000 X VIRERBEZRE- L TW2 0T BB (Futal) £ 5L F %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() */

FOXEY 70 v 7% Python b — 7 L THRIEST 2R, PyObject_New() . PyObject_NewVar() . B
XU Pyovject_Del () Zffi5 &, Python B34 7Y =7 b2 XEVMRLIZDERLIZD TEET,

IHRSDBEEICOWTIE. KED CIE3HML WA TV 7 MUIDEFPLELEICHE T 20RO THAL £ 3,
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%

TWELVE

F7o 0 FREYR— (OBJECT IMPLEMENTATION SUPPORT)

COETIE, LA 7Y =27 FOMZERT IHEHEON L, B, BLUE~70iZoVnTHAL £7,

121 #T2x 0 b2E—TLICXEVERT S

PyObject* _Py0bject_New (PyTypeObject *type)

Return value: New reference.

PyVarObject* _PyObject_NewVar (PyTypeObject *type, Py _ssize t size)

Return value: New reference.

PyObject* PyObject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. $7ziC XA B VHERENIA T 27 b op ITHfL. B HIHRETD
ZM& (initial reference) ZHIAL L 5, PIHLEINA T 27 P RIRLE T, type HHEDA T =
7 FEERSBIRAR— UL OMEEZ AT 556, MEEMEABRHNRE T2 470227 Foty MTEN
ENET, ATV VOO T 4 =L FIZIZEELZRIZLEE A,

PyVarObject™ PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize t size)
Return value: Borrowed reference. PyObject_Init() OETONUEZITV, AJIEIA XTIV =27 +D
LElidRSERBOHULL 5,

TYPE* PyObject_New(TYPE, PyTypeObject *type)
Return value: New reference. C ¥iigA® TYPE ¥ Python A 72 =7 b type ZH->T, HLw
Python #7227 b2 XEY EIZHRELE T, Python 7 79 27 bAY X TERINTVWEREWT 4 —IL
FEIFHHLESNERA; A7 27 bOBRAT Y ME 1 KRV ET, HRT 2 XEV OV A4 XFHA T
Y7 MD tp_basicsize 74—V R THRED ET,

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
BEINTVWEY A X% size AT OREZI LN TEET, ZOBEBUL. BIZIZX IO & 5 IR
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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,

PyObject
BTOATY =27 MURZZOREIIRL7ZHDTT, ZORICTE, 24727 FRIETRA V&% F
7Yz b2 LT Python 255 DICHBEREBRBA>TVET, BED " VY —X” LA RTIE., Z
DOEBERIEIA TS 27 VOSBRIV b A TP 7 MTHIET2RA T 27 MEIDB A5 TVET,
FEBITIE PyObject TH R I LIZESEINTOVERAN, £2TD Python #7227 bADEA > RIiZ
PyObject* NF X A MNTEE T, AYNIIT VAT 5ITE Py_REFCNT ¥ 27 vt Py TYPE =7 a%ffi
DRRFNIRY FE A

PyVarObject
PyObject ZHLHR LT, ob_size 7 4 — /L RZBEMLAZHDTT, ZOWERIE BT (length) OBZ%
oA 27 VEFIMLUTHEWES, 208D Python/C API TEbI 2 Z 2 IXFrAEH D EH
Ao XVNIZT 7R RF BIZIE Py_REFCNT ~Z 0, Py _TYPE ~7 R, Py SIZE ~ 7 wnk{#Hbiir iz
DEHA
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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 ~7Z7 mi3 XD & 5 ICEB X E T

PyVarObject ob_base;

Lic®H % PyVarOvject D FF a2 X > b EBIRLTLIIZE W,

Py_TYPE (0)
Python A 7Y =22 F®D ob_type X N7 7L AT 2DIZfES5~2rvTT, THUIRD XS ICEMEH
EJE

(((PyObject*) (0))->ob_type)

int Py_IS_TYPE(PyObject *o, PyTypeObject *type)
Return non-zero if the object o type is type. Return zero otherwise. Equivalent to: Py_TYPE(o) ==
type.

N—a ¥ 3.9 TEM.

void Py_SET_TYPE(PyObject *o, PyTypeObject *type)
Set the object o type to type.

N—a v 3.9 TE.

Py_REFCNT (0)
Python 72 =2 F® ob_refcnt X Y oNIT7 7R FT2DIXMS5 <270 TT, THUIRD XS ITEMS
nE7d:

(((PyObject*) (o)) ->ob_refcnt)

void Py_SET_REFCNT (PyObject *o, Py ssize t refent)
F T2 b 0o DBRATV Y & refent ITKELET,

N— 3 ¥ 3.9 TEM.

Py_SIZE(0)
Python #7222 b®D ob_size XU AN T77ELRTEDIMESI~r 0TS, ZHERD XS IEREN
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S

(((PyVarObject*) (o)) ->ob_size)

void Py_SET_SIZE(PyVarObject *o, Py _ssize_t size)

Set the object o size to size.
N— a v 3.9 THEM.

PyObject_HEAD_INIT (type)
LW PyObject BD 7D DFIHHEIZEM T 2~ 0 T3, 2O 7v@3RD IS EHEINET,

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
FL W, ob_size 7 4 —JL F%& &L PylVarObject BD 7= OFIEICEMT 2~/ v T3, ZD~vrn
B3RO XS ICEMENE T,

_PyObject_EXTRA_INIT
1, type, size,

12.2.2 Implementing functions and methods

PyCFunction
Type of the functions used to implement most Python callables in C. Functions of this type take two
PyObject* parameters and return one such value. If the return value is NULL, an exception shall have
been set. If not NULL, the return value is interpreted as the return value of the function as exposed in

Python. The function must return a new reference.

BDY 72 F v 3 ROEBDHTT

PyObject *PyCFunction(PyObject *self,
PyObject *args);

PyCFunctionWithKeywords
Type of the functions used to implement Python callables in C with signature METH_VARARGS |
METH_KEYWORDS. The function signature is:

PyObject *PyCFunctionWithKeywords(PyObject *self,
PyObject *args,

PyObject *kwargs);

_PyCFunctionFast
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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);

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,
PyObject *const *args,

Py_ssize_t nargs,

PyObject *kwnames)

N—Ya ¥ 3.9 TEM.

PyMethodDef
PEERAID X Y v REFTRT 2BICHW R BER TS, ZOMEKIZE 4 2D7 4 — L R3S D T T

Z14—=I)ILEF | COE P03

ml_name const char * XYy R

ml_meth PyCFunction | C EHEADKRA > &

ml_flags | int X LZED X ST ERT 777y b
ml_doc const char * | docstring DNAEZIET KA > &

The m1_meth is a C function pointer. The functions may be of different types, but they always return
PyObject*. If the function is not of the PyCFunction, the compiler will require a cast in the method
table. Even though PyCFunction defines the first parameter as PyObject*, it is common that the method
implementation uses the specific C type of the self object.

The m1_flags field is a bitfield which can include the following flags. The individual flags indicate either a

calling convention or a binding convention.
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There are these calling conventions:

METH_VARARGS

This is the typical calling convention, where the methods have the type PyCFunction. The function
expects two PyObject* values. The first one is the self object for methods; for module functions, it
is the module object. The second parameter (often called args) is a tuple object representing all argu-

ments. This parameter is typically processed using PyArg_ParseTuple () or PyArg_UnpackTuple().

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

Fast calling convention supporting only positional arguments. The methods have the type
_PyCFunctionFast. The first parameter is self, the second parameter is a C array of PyObject*
values indicating the arguments and the third parameter is the number of arguments (the length of

the array).
This is not part of the limited API.

N—Ya ¥ 3.7 TEM.

METH_FASTCALL | METH_KEYWORDS

Extension of METH FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. Keyword arguments are passed the same way as in the vector-
call protocol: there is an additional fourth Py0Object* parameter which is a tuple representing the
names of the keyword arguments (which are guaranteed to be strings) or possibly NULL if there are
no keywords. The values of the keyword arguments are stored in the args array, after the positional

arguments.
This is not part of the limited API.

N— 3 v 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 TEM.

METH_NOARGS
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FIBDINR Y RIE, METH_NOARGS 7 2 7%k D3 758, BERFIBPEEEIN TV ErEF v 7L
BBV ET, TILAY Y Ni& PyCFunction RITR TIRD EB A, H—DRF X XIZ self 1277
D, BV 2= ATVl M VARV ANDSIZRFET 2 2212 D 3, Wit X B
Z X X NULL 127 D 73,

METH_0
Methods with a single object argument can be listed with the METH 0 flag, instead of invoking
PyArg_ParseTuple() with a "0" argument. They have the type PyCFunction, with the self pa-

rameter, and a PyObject* parameter representing the single argument.

UTDOZHO0EIE,. MUHLENEZRTIDTIERL, Z27ADXY v Fe LTHESEBROFREARERTDHDT
T, BV 2= VI L TERINBEHTHOWTERZD EBA. XYy RIIHL TR, KT—2LhZD7 57
vy PTEFEFHA,

METH_CLASS
XYy FOBRFOGIENE, MDA VARV ATRBAATY =7 bHEINET, 207 7 73 AA
HBIE classmethod () Zfio THEMT 2D LRI 53 XAXY W R (class method) 2 £ T % 7= D12 flib
nNEI,

METH_STATIC
AYy FOBRMOFIBITIE, BOA Y22 2TIERL NLL PEINET, T07 7 73,
staticmethod() Z o THMT 2D LF U XY v R (static method) ZHERT 27 1fibh
ij—o

B —ODERIE, HEXAY Y FEFADHIDRAY v NERLBEMZ 20 502HIHIL £9,

METH_COEXIST
AV NeHFOERCEZMZ 3T Tu— RN L%d, METH _COEXIST Z8ELRFII, 77 11
FOBREIWC LTeh o T, ERPEELBVWEISRAF Yy FLET, A0y b7y 8—@BXYy FF—7L XD
HENICE— FXNDZDT, FlZIX sqg contains Ay MEF v FLTWA XY v K __contains__() %4
L. 4% ® PyCFunction ®u— RZ[HIELE S, 20757 %2EFH#KT 5 . PyCFunction &7 v %—
FT7T =2 MEEERZ A TrR—- NI, Ary b 2#ELE T, PyCFunctions DFFH LI T v <8—
A7V POMUHL LD REELINTVWEDT, 25 LAREIERICKR D $3,

12.2.3 Accessing attributes of extension types

PyMemberDef
type @ C fEERD A VN LTEEIN TWS, H2ROEEERIEERTT, ZOoMEERD 7 4 —1
IR e BHTT:
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74—k | COE =03

name const char * | X ¥ \#

type int C WSRO DX DT

offset Py ssize t | ZDX D type object HHEKF DIFATD offset /N4
flags int 74—V R HAL LEAPEAAFRRDOPZRT Y F 757
doc const char * | docstring DNEEIFETRA V&

type 372K TAD COREEKTZ T_ 278D 5D 1DOTT, X0 Python 267 7 A& N3
LE, ZFORAYANEMNIET S Python OBINCE XN FE T,

Yo 0% C oB

T SHORT short

T_INT int

T_LONG long
T_FLOAT B MUK
T DOUBLE double

T STRING const char *
T_OBJECT PyObject *
T_OBJECT EX | PyObject *
T CHAR char

T BYTE char

T UBYTE unsigned char
T_UINT unsigned int
T USHORT unsigned short
T_ULONG unsigned long
T BOOL char

T _LONGLONG long long

T ULONGLONG

unsigned long long

T_PYSSIZET

Py_ssize_t

T_OBJECT ¥ T_OBJECT_EX 2375 TW3 DX, T_OBJECT I X >33 NULL 72 5 7= & %12 None %iRF
DX L, T_OBJECT_EX I AttributeError #iXH 3 % /T3, T_OBJECT_EX !& T_OBJECT X bhJEMic
¥15 3 del XZIELL HD2HS DT, TEAURX T_0BIJECT Tld7 < T_OBJECT EX o TLF &\,

flags can be 0 for write and read access or READONLY for read-only access. Using T_STRING for type
implies READONLY. T_STRING data is interpreted as UTF-8. Only T_OBJECT and T_OBJECT_EX members
can be deleted. (They are set to NULL).

Heap allocated types (created using PyType_FromSpec () or similar)

, PyMemberDef may contain defi-
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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.

int PyMember_SetOne (char *obj 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 0 if successful and a negative value on failure.

PyGetSetDef
BMOTaXT 4 DEIRT7 7 LRAEERT 27D DHEEARTT, c:member: PyTypeObject.tp_getset A
oy FOHIHBZIL T ZE W,

Za14—JL | COE =Y
ke
name const char | JBMH#
*
get getter C function to get the attribute
®a setter B2ty /IR 2EED C 53888, BB E. BIEEHARD
BHAHIED £9,
doc const char | fEED RF¥ a2 X7 —3 a Y FF
*
closure void * getter & setter BT — X 2RMT 2, + 7> a Y OBRA ¥ &,

The get function takes one PyObject* parameter (the instance) and a function pointer (the associated

closure):

typedef PyObject *(*getter)(PyObject *, void *);

B E 7GR NULL EHIADESICEI N2 ZEHLWBIRERL 3,

set functions take two PyObject* parameters (the instance and the value to be set) and a function

pointer (the associated closure):

typedef int (xsetter) (PyObject *, PyObject *, void *);
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BHEZHIBRS 258, 2 BHD VTG X —XIZ NULL Z48E L £ 9, M LHEE 0 2, KM L5813

-1 2fste LTRL £,

123 BA Tk

AR ANDR R ERT ZMER: PyTypeObject MiERIZ. $Z 5 Python A 7Y =27 M A7 LOHTH
SEERHERD 1 DOTL x5, BA 7Yz M PyObject_*x() FR%° PyType_*x() RO TIRZ T2, 1F
EAYD Python 77V 75 —>a it oT, ELTHHADD ZEEEERIELERA, ATV 27 MNIAT
Pz IDEDEIRRFEI D ERDLIZEBTTNE, 4 VX T ) XARSH LB EERT 2IREY 2 —L

TRIEFICEHELRFETT,

BA 7Y 7 MIFHEDR (standard type) IZHANRZ 07 D RERMERTT, STV 27 MIZLOHE
ZRFLTED, 20 AYE C EBANDERA Y& T, 2 2h OB Z DBIORRED/ NS WEIT 2 FEHEL
TVET, ZOfiTE, ATV 27 bDET7 4 =L RIZOWTEHMEZSHL T, &7 1 —L Fidk fEERAT

HBR S 2 IHB I N TV E T,

LIRDZ4 v 207 7Ly RMAT, ERAA HiTlE PyTypeObject DEBRE /5% —H CHET X 2§ % #

HFTWE T,

12.3.1 24y o207 7L >R

tp RO bk
PyTypeObject 2O k*! B XY v R /SRS Info*2
QT DI
<R> tp_name const char * ___name_ X X
tp_basicsize Py _ssize_t X X X
tp_itemsize Py _ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py _ssize_t X X
(tp_getattr) getattrfunc ___getattribute__| €
___getattr____
(tp_setattr) setattrfunc _ setattr ,  delattr G
tp_as_async PyAsyncMethods * sub-slots
tp_repr reprfunc ___repr___ X X X
tp_as_number PyNumberMethods * sub-slots %
tp_as_sequence PySequenceMethods * sub-slots %
tp_as_mapping PyMappingMethods * sub-slots %

ROR—TIHEL
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R 1-FIOR—IH5DHEE

PyTypeObject 2Oy k*! B BWHAY Y R /SHRENY Info*2
QT DI
tp_hash hashfunc _hash___ X G
tp_call ternaryfunc __call___ X X
tp_str reprfunc _str X X
tp_getattro getattrofunc __ getattribute__, X X G
_ getattr_
tp_setattro setattrofunc _setattr |, delattr X X G
tp_as_buffer PyBufferProcs * %
tp_flags unsigned long X X ?
tp_doc const char * __doc___ X X
tp_traverse traverseproc X G
tp_clear InquUITY X G
tp_richcompare richemp func It | le eq  , | X G
__ne gt ge
tp_weaklistoffset Py_ssize_t X ?
tp_iter getiterfunc _ iter X
tp_titernext 1ternext func __next_ X
tp_methods PyMethodDef || X X
tp_members PyMemberDef || X
tp_getset PyGetSetDef || X X
tp_base PyTypeObject * ___base X
tp_dict PyObject * _diet___ ?
tp_descr_get descrget func _get X
tp_descr_set descrset func _ set_,  delete X
tp_dictoffset Py_ssize_t X ?
tp_intt initproc ~init X X X
tp_alloc allocfunc X 70 ?
tp_new newfunc _ new__ XX 77
tp_free freefunc XX 7?7
tp_is_gc inqQuUiTY 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

RDOR=JHE<
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R 1-FIOR—IH5DHEE

PyTypeObject 2Oy k*! B BWHAY Y R /SHRENY Info*2
QT DI

tp_finalize destructor _del X

tp_vectorcall vectorcall func

sub-slots

Slot B FHAY YR

am_awatt unaryfunc __await_

am_aiter unaryfunc _aiter

am_anext unaryfunc ~_anext

nb_add binaryfunc _ add_

___radd____
nb_inplace_add binaryfunc _dadd___
nb_subtract binaryfunc ___sub_

__rsub_
nb_inplace_subtract binaryfunc _ disub_
nb_multiply binaryfunc __mul___

~ rmul
nb_inplace_multiply binaryfunc _imul_

ROR—TITHL

LIS THEbA TV S Ay ME, 20 (REMNR) FHERTHZ Z ZRLTVET, IHENTHbITWS 21y M,
AHLEHE LTRbNZRETT, AFEITHbA TV ARy Mk, WETOAMEDLE S, (BIEEEY LTo) "<R>" I&.
DT 4=V EFPREATHZ 2 (NULL THRWI L) ZEKRLET,
*2 7

”0O”: set on PyBaseObject_Type

”T”: set on PyType_Type

"D default (if slot is set to NULL)

X - PyType_Ready sets this value if it is NULL

~ - PyType_Ready always sets this value (it should be NULL)

? - PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").

”I”: inheritance

the slots of the sub-struct are inherited individually

it's complicated; see the slot's description

type slot is inherited via *PyType_Ready* if defined with a *NULL* value

inherited, but only in combination with other slots; see the slot's description

Note t] | fectively inherited throueh | attribute lookun chai
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R 2-AIOR—IHS5DHEE

Slot Gl FHAY Y R
nb_remainder binaryfunc __mod___
___rmod____
nb_inplace_remainder binaryfunc __imod
nb_divmod binaryfunc __divmod____
~ rdivmod__
nb_power ternaryfunc ___pow____
___TIpow___
nb_inplace_power ternaryfunc ___ipow_
nb_negative unary func __neg
nb_positive unaryfunc ___pos____
nb_absolute unaryfunc ~__abs_
nb_bool INQUITY ~_bool
nb_invert unaryfunc _invert
nb_lshift binaryfunc _ Ishift _ rl-
shift
nb_inplace_lshift binaryfunc _ ilshift
nb_rshift binaryfunc _ rshift
_rrshift
nb_inplace_rshift binaryfunc _ irshift_
nb_and binaryfunc _and
__rand
nb_inplace_and binaryfunc _ dand___
nb_xor binaryfunc _ Xor_
__rxor___
nb_inplace_zor binaryfunc _ixor__
nb_or binaryfunc _or___ ___ror_
nb_inplace_or binaryfunc _dor____
nb_int unaryfunc _int_
nb_reserved void *
nb_float unaryfunc ~ float_
nb_floor_divide binaryfunc _ floordiv___
nb_inplace_floor_divide binaryfunc _ifloordiv____
nb_true_divide binaryfunc __truediv____
nb_inplace_true_divide binaryfunc _ itruediv__
nb_index unaryfunc __index_
nb_matriz_multiply binaryfunc _ matmul
__rmatmul
RDOR—=TIHEL

12.3. BFT>z I b

269



The Python/C API, J1J—X 3.9.21

R 2-AIOR—IHS5DHEE

Slot B XYy R
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_inplace_concat binaryfunc _dadd___
sq_inplace_repeat ssizeargfunc __imul_
bf_getbuffer getbufferproc()
bf_releasebuffer releasebufferproc()
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A0y FDERE (typedef)

EHRDE (typedef) 5| #E RO EE
allocfunc PyObject *
PyTypeObject *
Py _ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visttproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
) PyUbject ™
12.3. 84T+ 271
PyObject *
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See Slot Type typedefs below for more detail.

12.3.2 PyTypeObject &

PyTypeObject DIEEREFRIE Include/object.h THROFHNZ1ETTT, B

WFERZRDIELET:

DOFMEEEL DT, 2

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */

Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;
Py_ssize_t tp_vectorcall_offset;
getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)

or tp_reserved (Python 3) */
reprfunc tp_repr;

/* Method suttes for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;

PyMappingMethods *tp_as_mapping;
/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;

setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */

PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* call function for all accessible objects */

traverseproc tp_traverse;

(RDR=I12Fi <)
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(FIDR=I 5 DfEE)

/* delete references to contained objects */

inquiry tp_clear;

/* 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;

struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */

unsigned int tp_version_tag;

destructor tp_finalize;

} PyTypeObject;

12.3. BFJPz ok
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12.3.3 PyObject XO0v ~

The type object structure extends the PyVar0Object structure. The ob_size field is used for dynamic types

(created by type_new(), usually called from a class statement). Note that PyType_Type (the metatype)

initializes tp_itemsize, which means that its instances (i.e. type objects) must have the ob_size field.

PyObject* PyObject._ob_next

PyObject* PyObject._ob_prev

INBHD7 4 =L RiE~v 20 Py TRACEREFS ERINTWVWEIHADAFEEL T 3.
PyObject_HEAD_INIT v~ 27 m%ffi5 ¥, 7 4 — )L F% NULL WCHIHIL L £3, #ICX VRSN
TWAATY2 7 b Tl ThEDT7 4 — L RIFHEIC NULL OFE TS, BN EVERINEZ L 7Y =
ZrDEHBE, INHTODT7 4=V RiE, e—T LD 2TO #RH O T =7 b o RBZZEY VI
ARNTATY 27 b2 7T 3BICELNET, 2O ZEcARTF ANy ZHMICHHATE £ 3, JIRT
k. BRIEZHL PYTHONDUMPREFS 25 EXINTWA & ZZ, 07T ADETHRTRATHER L TWE 47
Y7 VeHNT 30— RFITT,

k-

YT RATEZDT 4 — L EFEHELEEA,

Py_ssize_t PyObject.ob_refcnt

AT 27 FDBEAH > b T, PyObject _HEAD_INIT (X ZDfE%E 1 CHIHHEL 3, EINICX TV HE
REANTHA T 27 Tl BDA VARV R (ob_type %43 2HEIBEL TWE AT =7 b) I3
HEDY Y P T 3RRICIE BDEFRA . BINCXTVHEINZA T 227 bOBA, 4 VARV RIZ
ZIAY VP ORI BOET .

MR

P TRATIEZDT 4 =L FEHELZEA,

PyTypeObject* PyObject.ob_type

HEKOT, AIOFWAE T2 XXX A S TF, PyObject_HEAD_INIT ~ 7 v Tt X h, @H
% &PyType_Type 72D %3, L L. (P7%&< td) Windows THHT Z 288w — FA[RERILIR
BV 2T, ary4L AR TE RV XZD0FET, 22T, #BobLe LT,
PyObject_HEAD_INIT IZid NULL %2 L CHIEML L TH E, MOBRIEZITSHNCEY 2 — L OWIHHLEIRL
THRINZZD 7 4 =V REIIUET 2 2 218> TVET, ZOHMEILITD X5 TwET:

Foo_Type.ob_type = &PyType_Type;

Fo#HER ZEYUTIHOVLREZA VAR AERLID DAL TEL2RINIERD ¥ A,
PyType_Ready () & ob_type %% NULL % ¥ 5 2, NULL DEFEICIFILIES 5 2D ob_type 7 4 —/L
RTHIHIE L £ 3, ob_type 7 4 —/L K23 B TRWHE, PyType_Ready() \ZZ D7 4 —LREZEHEL
FH A

MR
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B TRAL T IZZDT7 4 — NV FEHEAL T,

12.3.4 PyVarObject 2O k

Py__ssize_t PyVarObject.ob_size
HHICA B VRSN TWRA TV 227 POBFE, 2074+ — L FidEniaiftasn gy, BRI
VRSN TV A 7Y =27 FDBFE, ZD7 4 —V FENEEH SN2 RHhRRERZHD £9,

k-

P TRALFZZDT7 4 =V REHEALETHA,

12.3.5 PyTypeObject XOw k

Each slot has a section describing inheritance. If PyType_Ready () may set a value when the field is set to
NULL then there will also be a ”"Default” section. (Note that many fields set on PyBaseObject_Type and
PyType_Type effectively act as defaults.)

const char* PyTypeObject.tp_name
BOAHIMBA > TWd NUL I SN FHIANDERA Y RTF, TV 2a—1D7u— VAR LTT
IR ATELHOBGE, ZOXFINIFEREY a—NLFA, Ky b, ZLTHOAR e Hi  CFEFNTHED %
T MHARABBIDEE, 7R ORDERITTT, B a—ABHEy F =YDV TEY 2 —LDEE, EE
BRI —PBPERBREY 2 —NBZD TR ->TVET, HIZIE vy —Y P ADFTES 2 —)b
QRASDTWVWREY 22—l M ATERSINTWVWS T, tp_name & "P.Q.M.T" WZHHLL 5

N A B VR INA BT T2 7 FOEE, 207 4 — L FIZBEIBIOLENCR D, Y 2 — 1138
DFFENTHF — '__module__' IZXF 2L L THRINICRIFEINE T,

BHRICA B VEREINLZEIA 7Y 27 FOEE, tp_name 7 4 — L RIZWE Ry FBEEATWVWRIETT
T, RED Ky b ED BENCDH 5584 Y%§U@1$Ci _module__ B2 LT, ¥2Fy XD BRAICH
384533 _name  J@MEr L Tr27tATEZET,

Fy FB Ao TOWRWES, tp_name 7 4 =)L RONELTH __name__ BMHIZ/Z D, __module__ B
P (BIA0 & 5 1B OB BN THRIIC Ly F LEVWAED) RERICRD EF, Cokd, 2o
pickle (L TERNWZ EIZKRDET, 51T, pydoc BERTEET 2 — L FF a2 XY FPDYRMIHHEDS
D ET,

This field must not be NULL. It is the only required field in PyTypeObject () (other than potentially

tp_itemsize).
i

P TRATNEXZDT 4 =L FEBELEEA,
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Py ssize t PyTypeObject.tp_basicsize

Py_ssize_t PyTypeObject.tp_itemsize

IHREDT 4 =N R, B VRARADANL P YA RBFHETESE51CLET,

B3 o0ERH D ET: BERA VRAEX Y ADTIZ, tp_itemsize 7 4 —)L FE¥ R T, AIZEREA
VARYADHIE tp_itemsize 74— FAIEXODMEICH Y £, FHERA VAKX Y ADHDIGE,
TDA VAR AFELL tp_basicsize THEZBNIH A XD ET,

AJERA VARV ADBDIEE, £V A&Z 2 AI2E ob_size 7 4 — L EWRLTILRLT. / VRAX VR
DVARENELXTIS =27 bD "RE” 2 LT, tp_basicsize ¥ tp_itemsize D NfEERELIZHDIC
2D ET, N OEITEE, {1 VAKXV AD ob_size 7 4 — /L FICEREINE T, 2L LEKNDPI VWL o0 H
DET: FIZIE, BERTIZADEE ob_size IXflio T, A VRAXVRADRITMENATHZZ%/RL. N
H{KiZ abs(ob_size) IZHR D EF, F7z, ob_size 74—V FDBHZ2 5L WV-T, I LIS VAKXV
ADHERTHZ e EEKRLERA (FIZIX, VA MIOKERIZEERDA Y RAX 2 2R 212500
Do3, A VARV RAZIIb R AL EKER 57 ob_size 74—/ FMHD £F),

HARY A 12, PyObject HEAD <% 7 R %£721% PyObject_VAR_HEAD %7 R (4 Y AR ¥ AR EES
THE2DIME -/ 60D778) TEEENTWVWE 7 4 —LEBAoTVET, THIT, _ob_prev BLT
_ob_next 74 =V ERHBIGE., INOHDT7 4 =V FdH A ZWMEINET, - T, tp_basicsize
DELWHHHLEER2B 2121, A VAR VAT —RZDLA 7Y 2EST 2DIE S &R LT
sizeof HETFZMI LorH D FEA. BEART A X2E, GC ANy ZH AL XFIA>TVEEA,

774 YAV MCHETLIER ZROBERZRET 2BRICHEDT 74 Y XY " PRBEL R Z5E,
tp_basicsize DHIZKRE DI RIFINUIR D £X¥ A, Bl: H 28D double DEFIZEIELTWBH L
£3, tp_itemsize \& sizeof(double) TF, tp_basicsize M sizeof(double) (Z ZTWEIh%
double D7 74 Y XY FPHERT 2V 4 XRET 2) DEBA OV A4 X2 E51F501d 7075
YDEMETT,

For any type with variable-length instances, this field must not be NULL.
i

INOEDT 4 =V RIEY TR IR LIRS NE T, HEXA TD 0 TRV tp_itemsize ZFio T
WizIGE, HEX A TOFEEBIKEFE L ETH., — BN 724 I THIO 0 THEWEZE tp_itemsize 1T
WETH2DIRETIEDD R A

destructor PyTypeObject.tp_dealloc

AVARYADT AL 7 REPANDKRA 2 TF, ZOBEIZ (HET None % Ellipsis DHED XS
W) A VAR ADPRLUTAEYFERENROETROBEYBFTERLRTIEIRD ERA, 72 F 2 i
RD\HTT:

void tp_dealloc(PyObject #*self);

FRA LT 7 ZEBUE. BB YV N DFTIE 0T - 728X Py_DECREF() % Py_XDECREF() <271
PHRRHEENET, MOHEINEFEETIE A VRZVRABERELELETH,. 4 Y RAX Y RIIHT
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2RI BRVIRETT, AN 7 ZBBEA VARV ARRFEL TV E2 2 TOSRBEMRMKL, A
VAR YVADPHERLTOEZRETOREY Ny 7 7% (Ny 7 7 OMRIFICE - 72 BRI 2 XY
FRTRBIE 2 - C) MR L. ZOHD tp_free ABZMUIHLE T, DNV T XA F2AERKT X272
\ (Py_TPFLAGS_BASETYPE 7 2 7' Wty F I TWVWARW) HE, tp_free DRODICATI =7 FDX
£V MRARERL (deallocator) ZEHEMOHLTHDEVERA, A7V =2 DX E Y BREEE, 4
VARVADRAEVHEREATO BRI o BEBICHIE L 2 DTRIFNERD EFRA; A VARV A%
PyObject_New() % PyObject_VarNew() TXEV HERL7HEITIE. @E PyObject_Del () ZfHiu,
PyObject_GC_New() % PyObject_GC_NewVar() THERL 7285121 PyObject_GC Del () ZfEVE 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 decrement the
reference count for its type object after calling the type deallocator. In order to avoid dangling pointers,

the recommended way to achieve this is:

static void foo_dealloc(foo_object *self) {
PyTypeObject *tp = Py_TYPE(self);
// free references and buffers here
tp->tp_free(self);
Py_DECREF (tp) ;

.
Y TRATEZDT 4 — L REHEL 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

integer containing the offset in the instance of a vectorcall func pointer.

The wectorcallfunc pointer may be NULL, in which case the instance behaves as if

Py_TPFLAGS_HAVE_VECTORCALL was not set: calling the instance falls back to tp_call.

Any class that sets Py_TPFLAGS_HAVE_VECTORCALL must also set tp_call and make sure its be-
haviour is consistent with the wectorcallfunc function. This can be done by setting ¢p_call to

PyVectorcall_Call().
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&84 It is not recommended for heap types to implement the vectorcall protocol. When a user
sets __call__ in Python code, only ¢p call is updated, likely making it inconsistent with the

vectorcall function.

AMR: The semantics of the tp_vectorcall_offset slot are provisional and expected to be finalized

in Python 3.9. If you use vectorcall, plan for updating your code for Python 3.9.

N— a ¥ 3.8 TEHE: 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.
i

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 wvectorcall, 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 7> arDRA Y RT, get-attribute-string 2175 B EIEL £ 3

ZD7 4=V RIFIEHEIRTT, ZDO7 4 =V RZERT DL 2L, tp_getattro BIBEFRU L5 ITEIEL.
JEMEAE Python XFF A 7Y =227 F Tk C XFHTHRET 2 &5 REFKEET L LR
7D EE A

i
Group: tp_getattr, tp_getattro

ZDT7 4=V RiE tp_getattro Y T XA FITHERINET: bbb, ¥ T7XATD tp_getattr
BXU tp_getattro BT NULL DIGE. ¥ 7214 FIIEIEX A T 5 tp_getatir ¥ tp_getattro
ZHTE HMAEAL T,

setattrfunc PyTypeObject.tp_setattr

AT arDRA 2 RT, BIEORE L HIFRZIT S BB EIHL£3,

ZD7 4=V RIFIHERTT, TOT7 4 =L FZERT DL XL, tp_setattro B EFIU X 5 ZEIEL.
JEMEHE Python XTI 7Y = 7 b T3 C XFHITHRET % & 5 Rz T LS5t
ZHEEA,

ek
Group: tp_setattr, tp_setattro

ZD7 4 =)L R tp_setattro LIV TRA IR INET: Thbb, ¥ 7XATD tp_setattr
BEIU tp_setattro BHIC NULL DIFE, 7 XA FIFHIEX AL THh 5 tp_setattr ¥ tp_setattro
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W7 HMAL 7

PyAsyncMethods* PyTypeObject.tp_as_async
BMOKEREZIET RA X2 TT, ZoMERIZ. C LRILT awaitable 7’8 b 2Lk asynchronous
iterator 70 N ANEREETEF T 27 MEFICHEFRTE 74—V FERELE T, FLWVI 2T async
FTT TV MEER 2ZRLTLIZE W,

N—a ¥ 3.5 TENM: YA tp_compare X tp_reserved ¥ L THIGNTWVWE L7,
i
tp_as_async 7 4 =)L RIFRSINERTAD, THUEENDS 7 4 — L FDMEFNCHER SN E T,

reprfunc PyTypeObject.tp_repr
FTavDRA Y RT, HAABBEE repr) ZFHEL TWIEEEIELE T,

The signature is the same as for PyObject_Repr():

PyObject *tp_repr(PyObject *self);

ORI FINA 7Y = 7 F2» Unicode A 7Y =7 b RIEERITIUILD £2 A, HARNIZIE, ZDH
BB 335 FNE, WYIRBREET eval O WKE LG E. RCEZFEOA 7Y 27 MTind X5 355
TRIFNIRD FEA, FARELREECE, A 7927 PO EN LB LENEDA o7 <! h o
FoT > TROLXFHNZREI R TUIRD T8 A

.
Y TRATIZDT 4 — LR EHELET,
FI7#ILE

ZDT7 4 =L EBREINTVRWEA, <ls object at %p> DIER% & 2 XFFIWRINE T, %s I&
BOELAN, %p EA TV 27 FDRXEY 7 FLRARKEEIRZONE T,

PyNumberMethods* PyTypeObject.tp_as_number
BT m b a2z RELLBMOBEREZIETRA VX TT, TH6D7 4 =L FIZOWTIE HEAT
DU hMESE THHEATVET,

.
tp_as_number 7 4 =)L FIFRINFERAD, ZZDEENS 7 4 =L FBABNHEE I NE T,

PySequenceMethods* PyTypeObject.tp_as_sequence
=T YA70 har IR LBMOMEREZIET RS Y X TS, TAH6DT7 4 = FIZOWTIE &—
TURATI U MEER THIHEIATVE T,

k-

tp_as_sequence 7 4 —)L FIFHARINERAD, THICEEND 7 4+ —V RBMERFICHA SN E T,
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PyMappingMethods* PyTypeObject.tp_as_mapping
~vbErr7n b alEIEELEMOMEREZIET RS Y X TY, ThHDT7 4 = FiZOWTIE T
TATT U MEER THHIhTVWETS,

fE:
tp_as_mapping 74—V FIZHR I N ERAD, ZHUTEEND 7 4 — L RBEFICHERE N E T,

hashfunc PyTypeObject.tp_hash
T ayDRAYRT, HAHAHEE hash) ZREL TV LK ZHEL $3,

The signature is the same as for PyObject_Hash():

Py_hash_t tp_hash(PyObject *);

ZOBIZ C ® long MOEZRIAIIRD FHA, BERICE -1 ZREDEICLTERD FEA; Ny
YafEDF AR S = U RGE, BEEAINEE Yy LT -1 2 BERRRD FEA,

When this field is not set (and tp_richcompare is not set), an attempt to take the hash of the object
raises TypeError. This is the same as setting it to PyObject_HashNotImplemented().

Z D7 4 =V RIZBARIIIC PyObject_HashNotImplemented () WCEET S I & T, i type HD Ny
SaXYy ROMAE IOy 735 2B TEET, Z4UX Python L XJLTD __hash__ = None k[
IR X, isinstance(o, collections.Hashable) 231EL { False %K TJ:?kiKD 9, WHE
J-RJRETH B Z 2ICHERE L TL 72X W - Python L NJLT __hash__ = None Z#EF 5 Z ¥ T tp_hash
Zn'y ME PyObject_HashNotImplemented() WZFEINE T,

.72 8
Group: tp_hash, tp_richcompare

D7 4=V R tp_richcompare LHIZH T XA FITHAKEINET: Thbb, v T4 T
D tp_richcompare B XU tp_hash DM F & D NULL D& X, 7 X4 TEIREEXAL T 5
tp_richcompare ¥ tp_hash ZWF L DAL ET,

ternaryfunc PyTypeObject.tp_call
AT aYDREAYRT, A7V 27 PO LEZREL TW2HEBZELET, A7 27 bAIFOH
LATRE TR WIS AIZIE NULL I LARGIUER D $8 A, 73 F ¥ & PyObject_Call() XH LTI,

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

by
Y TRATIZDT 4 — LR EHELET,

reprfunc PyTypeObject.tp_str
F T ayDRART, MABAADHER str() ZFEEL TV IEBEIEL £, (str RO —DIZ5 -
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Jefed, str() W str DAY A NI XEMUOHT ZEIRFERLTLEE N, ZOaAYR T 7 XITHEE
DI E(TS ET Pyobject_Str() W L. X 51T PyObject_Str() I DAY K7 E2HUHT Z
LI ET, )

The signature is the same as for PyObject_Str():

PyObject *tp_str(PyObject *self);

Z ORI FEINA 7Y = 7 D Unicode 7Y =7 M RERITUIRD $HA, ZRUIA T =2 b
T 7 D3 K (friendly)” BIHLZXFITRIFNERD FRA, 2WVWI DI, ZOXFHNZe hbiy
print ) BAETHEDLN S Z IR BRI H TS,

W
B TERALFNZZDT7 4 — NV FEHEALE T,
F7FILE

ZD7 4=V EPRESNTORWEE, LFHIERBZIRTDIZIE PyObject_Repr() BFFIHIEH
9,

getattrofunc PyTypeObject.tp_getattro
F 7T a DKL VX T, get-attribute ZFEEL TWEEKERELET,

The signature is the same as for PyObject_GetAttr():

PyObject *tp_getattro(PyObject *self, PyObject *attr);

WEOBEMBEIIEL TV D PyObject_GenericGetdttr() I DT 4 =L RIZRELTEBL &2\ T
VOBERERN TS,

kR
Group: tp_getattr, tp_getattro

DT 4= Fi& tp_getattr &HITH T XA FITHRSNET: $DE, ¥ 7 X4 TFD tp_getattr
BIU tp_getattro BHIZ NULL DIFE. ¥ 7 X4 FIIEIEX A T 6 tp_getatir ¥ tp_getattro
W HMAL T,

TI7#4Ib
PyBaseObject_Type uses PyObject_GenericGetAttr().

setattrofunc PyTypeObject.tp_setattro
T ayDRAYRT, BEORE L HIFRZAT S BRI L £ 3.

The signature is the same as for PyObject_SetAttr():
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int tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

51T, wvalue |2 NULL ZH5E L CTEBMZHIBRTZ 2 X2 I LARTNUIRD A, BEDOA TP =7 ME
MREZ RE L TWS PyObject_GenericSetAtir() ZZ D7 4 — L FIZREL THEL LV TWDHE
EEFTT,

fkE:
Group: tp_setattr, tp_setattro

ZDT7 4=V FiE tp_setattr £HITH T XA FITHEINET: Thbb, $7X4 7D tp_setattr
BIU tp_setattro BT NULL DA, 7 XL FIEHEX A Th o tp_setattr ¥ tp_setattro
T DRRL 9,

F7A4ILE

PyBaseObject_Type uses PyObject_GenericSetAttr().

PyBufferProcs* PyTypeObject.tp_as_buffer

Ny 77 AV B=T 2= REFELTVEA TV 27 MCOAMET 2, —#HD 7 4 =V FEEMN Ao
BOREEREFET A VX TT, BERNOE T 4 =V RE Ny T 7F T2 MEEE (buffer object
structure) TRHAAL £ 3

k-

tp_as_buffer 74—V FARITMEINERTAD, ZHUTEENE 7 4 — L FIFEINCHR SN E T,

unsigned long PyTypeObject.tp_flags

CD74—=NVRBEART ZTHERBZEY PRRAIZTT, W OHhD 77 7F, FEDKRRITBEBWT
ZHINR <Y T4 ZADBEHAINZ I Z2RLETS, 2007573, BA 70 =22+ (HEWVWIE
tp_as_number . tp_as_sequence . tp_as_mapping « B X tp_as_buffer MHIRL TV 2 ILIRERE
HHER) ORED 7 4 =V RDS B, BEPSLBEETT o LIFEL TV O TIERWH DEMITR -
TWVWB I EZRTEDIMEONET; 7577y b7 Y 7ENTORR, 77 7BPRELTVWE 7 4 —L
FIZIE7 72 AL BWRO DI, ZOfEIZE a% NULL 1875 TV L AR I RIFIUIRD £/ A,

k.

ZDT 4=V RFOPKIZIAHBA > TVWET, IFLALD7 7 7I3AMCHEREINET, Thbb, BEE
RATDI7 778y PHPRESNTWESE, ¥ TXATOT77 78y bdZNeg| SHEE T, IRK
REMIE R K SN 2551, IRREREEMEIRICBRT 2 7 2 78y MIEGE RSN E T, 742D
b, BIKXATDT7 578y b O JRREREMERAND KA > 2 ez, 47 %4 Ficav—anx
9 Py_TPFLAGS_HAVE_ GC 7227t v MX tp_traverse 7 4 —/L K& tp_clear 7 4 —IL K & HITHE
RKEINFET, Thbb, 37X FICBWT, Py_TPFLAGS_HAVE_GC 75 27'E v v 37 ) 7ENTWVWT,
tp_traverse 7 4 —)V R ¥ tp_clear 7 4 —/L FD(FEL NULL IZ/2 > TV AGHITHRERINE T,

F7A4ILE
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PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE.
Bit Masks:

R Ty bR ZIEBAEERINTVWER DTS, 7770 | HETFCTmEMEZR-> T tp_flags
74— VEDEEERTE I, PyType_HasFeature() ~Z70EMe 757, tp BXU f 2 b,
tp->tp_flags & f MIEEL R L S DIRNET,

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).

k-
77
Py_TPFLAGS_BASETYPE

MR OMMORIRX A T LTREZ2HE Iy PERbsEy PTY, ZOEY b2V T74H6I1E
DD 72 A FIERTELEEA (Java IZBI1F S "final” 7 5 A7 7 A% D £7),

ik
777
Py_TPFLAGS_READY
BA TP 27 WD PyType_Ready () THREWXHLEIhZ ety FENBZEY bTT,
ik
77
Py_TPFLAGS_READYING
PyType_Ready () W2 X238 A 7Y =7 M oHELLEHICE Yy PXNZE Y M TS,
k.
777
Py_TPFLAGS_HAVE_GC
ATV 2 kBHR—YVAL STy (GC) BHE—FTEEEKCEY FEAZE Y FTT,
ZOEy FBEYy PEATWBREHA, 4 Y AKX Y A& PyObject_GC New() % - THER L.
PyObject_GC Del() o THE LRI NIER D FH¥A, FLWVWERIE BREBEAXR—2OL

ooavaEYR—r93 1HDFET, 2Oy bME, GC IKE#T 57 4 — LK tp_traverse B&
U tp_clear BRIA T 27 P T 22 HRLTVET,
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.
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

B 7927 PBIXUOBEEREEBEEROREDO 7 — L FOGFEHEOEBEICHE T 2 £
TOE Y "6 2EY PRI TT, WIRKTWE, ZOE Yy PR ZIZEMUTOE v b
Py_TPFLAGS_HAVE_STACKLESS_EXTENSION 3 % ¢f Py_TPFLAGS_HAVE_VERSION_TAG 725 A - T\
£9,

kR

777

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— a v 3.8 TE.
R

This flag is never inherited by heap types. For extension types, it is inherited whenever

tp_descr_get is inherited.

Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS

Py_TPFLAGS_DICT_SUBCLASS
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Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
ZNBHDT7 TN PyLong_Check() @ X 572D, BN HHMMAABBIDY 70 5 A0 5 0%
ZRIHWT 201IfoNET; COFEHDF = v 7k PyObject_IsInstance() ® X 5 RPN K
Fry 7 KD bEETT, HAAABZHAL B OR TR tp_flags ZWYNIRETRET, £
SLARVEZDORINEDZa—FTIE. EARTF =y ZOFENFEDLNZPITE > TIRZFVDER -
TLESTL &I,

Py_TPFLAGS_HAVE_FINALIZE
BIRGERIC tp_finalize ARy FPFELTWVWH E X2y hENBE Y T,

N— g v 3.4 TEM.

N— a 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.
R

This bit is inherited for static subtypes if tp_call is also inherited. Heap types do not inherit
Py_TPFLAGS_HAVE_VECTORCALL.

N—a ¥ 3.9 TEM.

const char* PyTypeObject.tp_doc
FFavDRAVET, ZOHRATY 27 bD docstring 5% % NUL #imEiiz C OXXFH| %L
9, COMEAA T2 PBIDA YRR Y ARBF S __doc__ @M LTRBAINhE T,

by S
B ITRLAFZZDT7 4 — L FEHE LERA

traverseproc PyTypeObject.tp_traverse
An optional pointer to a traversal function for the garbage collector. This is only used if the

Py_TPFLAGS_HAVE_GC flag bit is set. The signature is:

int tp_traverse(PyObject *self, visitproc visit, void *arg);

Python DA R—YaL 7> a YOOV TOFME, BREEAR—JOL I3 EYR—FT
DIZHHET,

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
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are Python objects that the instance owns. For example, this is function local_traverse() from the

_thread extension module:

static int

local_traverse(localobject *self, visitproc visit, void *arg)

{
Py_VISIT(self->args);
Py_VISIT(self->kw);
Py_VISIT(self->dict);
return 0O;

}

Py_VISIT() DPERBBICRIZBNDDH 2 X ANZEIMFUPHINTWE ZERZEAHLTL I W,
self->key X U N\bH D FTH, Z4IU NULL % Python XFHRDT, IERSBO—HICK2 Z2dd
DEHA

=T AUADERSBO—HIcZ DG R0 o T0uThH, Ay ZHNTEEIL2WEELH 205 L
NEWDT, gc EY 2 —/LD get_referents() BIRIIEIRSIRICL DIER VA U ANHRL £T,

Z%: When implementing tp_traverse, only the members that the instance owns (by having

strong references to them) must be visited. For instance, if an object supports weak references via
the tp_weaklist slot, the pointer supporting the linked list (what tp_ weaklist points to) must not
be visited as the instance does not directly own the weak references to itself (the weakreference
list is there to support the weak reference machinery, but the instance has no strong reference to

the elements inside it, as they are allowed to be removed even if the instance is still alive).

Py_VISIT() % local_traverse() 2% visit £ arg LWORE S ARIDF I EeR>Z e 2 ERLET,

Heap-allocated types (Py_TPFLAGS_HEAPTYPE, such as those created with PyType_FromSpec() and
similar APIs) hold a reference to their type. Their traversal function must therefore 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—a v 3.9 TEHE: Heap-allocated types are expected to visit Py_TYPE(self) in tp_traverse. In

earlier versions of Python, due to bug 40217, doing this may lead to crashes in subclasses.
o
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZDT7 4=V R tp_clear BEU Py_TPFLAGS_HAVE_GC 75 27'Ew b 2 HITH 7R A4 STk h %
T Thbb, YT RATD tp_traverse BEU tp_clear BT L X DGE, 7 X4 FFHEX
A T?E tp_traverse ¥ tp_clear ZMJTE AL I,
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inquiry PyTypeObject.tp_clear
AT arvDRAVRT, AR=YaAL 7 RIZET 2HEEBEE (clear function) % #6 L % 3,
Py_TPFLAGS_HAVE_GC 23t v P ENTWAHEICDAFEOIE T, 732 F v IERDMEH T

int tp_clear(PyObject *);

tp_clear X Y NEFUE GC PSMH LAZERL TV 2 I DERSEEETLOICHVONE T, BEN
BEMRTERZSZ L, AT LANDERTD tp_clear FEDEEEL T, 2 TOMERSRZHIE LRI UIR
DERFA, FRIE: HETD tp_clear ZEELLRS THRTOBERSRPBETE 20 THIUTEE LR
CTHRV) ZHEETHWMT, LA LTOIRNENRETDND 2D THIUI, tp_clear BAEZIEMET
BENETT, FlZIE, XFME tp_clear ZEIELEVA, BRERDS, ZTNIZT TR NIERZR
MADOWBZLIFEND LTS, o T, XTALNDEID tp_clear BEIZII T, XRITNVEEL Y AR
THIRSBO DV IWIETEL Z I D ET, ZAUIBHICH 2 Z e TIE L, tp_clear DFEERBHITIR
WHHIZ®D > 72I2H D £H A

ROBNZH 2 X DIT, tp_clear DFEHEE, A VARV A S Python A7V =7 W2 Bbhid X VoA
DBMEIL. ZREDRX U ANDRA Y RITNULL 2ty P FTRETT:

static int
local_clear(localobject *self)
{
Py_CLEAR(self->key);
Py_CLEAR(self->args);
Py_CLEAR(self->kw) ;
Py_CLEAR(self->dict);
return 0O;
}

SO ) 737V 5 — b RDT, Py CLEAR) <7 %5 RETT: R4 VX% NULL Ity T 5%
T, ZDA T2 VOB AT Y 2T 2 VXY FLTEWIERA, BRIV PDT VAV MT B
E. FDA T 27 WHWEINIZ LD LT, (FOATY 27 VICHENT NI A F I AP 5
SO a—A Ny 712X D) EED Python a— ROETEELHEA T UENFITEI N2 LA\
BTT, bLEZIVoZka—RHEY sef Z2RT2 bR, TTRE--TWEATY 27 bAD
RA Y RIENULL I 5> TWBDT, self WAMELTWeAT7 V27 b SHHTERNWZ L R2FTMTE
¥9, Py CLEAR() =7 RiZZDFM X2 RERIEFTEITLE T,

Note that tp_clear is not always called before an instance is deallocated. For example, when reference
counting is enough to determine that an object is no longer used, the cyclic garbage collector is not

involved and tp_dealloc is called directly.

tp_clear O BEINISEA Y ¥ M Z2HIET 2 Z 2 R DT, Python XF4IX Python B8 D X 5 &, &
BRZRICEDIEDTERWA TS V22 V7T 20EEIDHDEVA. —FH. FTET 52 TD Python
FT7V2 7 eI T7FTEEICL, FORD tp_dealloc BAEDS tp_clear BAEEFEIT T2 L512F 3
CRENIIZDBTL &9,
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Python DA R—=YavL 7> a YOAHACOWTOFME, BREBRAR—-OAL IO avEYR—FT
ZHHET,

i
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZDT 4 =KX tp_traverse BX U Py TPFLAGS _HAVE_GC 77 Z7'E v b2 HIZH T XA FITHERX
NET: Thbb, YT XA TD tp_traverse BXU tp_clear HMJT L dERDEFE, 7 X4 FidH
KX A4 TS tp_traverse ¥ tp_clear R E DAL ET,

richecmpfunc PyTypeObject.tp_richcompare

AT aryDRA Y RT, JRRHEBEHZIRELE T, 732 F v I3XDED TT:

PyObject *tp_richcompare(PyObject *self, PyObject *other, int op);

The first parameter is guaranteed to be an instance of the type that is defined by PyTypeObject.

ZOBERE. KR EZIRIARNETT, (L#lk Py_True 5 Py_False TT, ) LHEHARERDLHEIE.
Py_NotImplemented %, ZNLND LT —DFA L HEITIHSMREZ Y LT NULL ZIBRERiTh
372D 8 Ao

tp_richcompare 3 XU PyObject_RichCompare () PARIDEHE=5BUE S 72D DEH & U TIELUIHE
EIhT0ET:

EH | U
Py LT | <
Py_LE | <=
Py _EQ | ==
Py_NE | !=
Py_GT | >
Py_GE | >=

PRAREEBLBAEL (rich comparison functions) ZfiHICER T 272D DY 7 B ERINTVET:

Py_RETURN_RICHCOMPARE(VAL A, VAL B, op)
s U 7248812 T “Py_True* 7> Py False 3 BLE3, VAL_A ¥ VAL B & C OLt#HE
W Ko TIEFPAHIFTRECRIFAUIR D $EA BIRIX N5 C FFEOBEDFE/ NIRRT
Lx3) ZHBHDFIEITIE PyObject_RichCompare() L FRFRICERINI-HELZIEEL 3,

BOEOSBA Y Y MIBEUNZA Y7 )X P ERFET,
7 —RRIEBNEERE LT, B#H» S NULL TY X—>Y L ET,

N—a ¥ 3.7 Tl
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i
Group: tp_hash, tp_richcompare

D7 4 =N FE tp_hash LHIZH TR A FITHESINET: bbb, ¥ 7 X1 7D tp_richcompare
BXU tp_hash DSHFEH NULL D& &, 7K A4 FIIRIEX A TS tp_richcompare ¥ tp_hash %
M bMAL T,

TI7#ILbE

PyBaseObject_Type provides a tp_richcompare implementation, which may be inherited. However,
if only tp_hash is defined, not even the inherited function is used and instances of the type will not

be able to participate in any comparisons.

Py ssize_t PyTypeObject.tp_weaklistoffset
If the instances of this type are weakly referenceable, this field is greater than zero and contains the
offset in the instance structure of the weak reference list head (ignoring the GC header, if present);
this offset is used by PyObject_ClearWeakRefs() and the PyWeakref_ *() functions. The instance
structure needs to include a field of type PyObject* which is initialized to NULL.

ZD7 4 =K% tp weaklist LIRFEILBEVWESICLTLEIY; ZRIEFHA 7Y 227 FHEADFHSIR
MB35 A MDEETT,

by

D7 4 =L FIZY T RA FITHRSNETH, LUTOBAIZFHATLLEE W, ¥ TR FIZDF Ty
MEZA—=NFA RFTEZZDHDET; [EoT, 744 FTIEIFSRY X M DEHEINERL 4 S ITE
RBGEVDHD ET, VR NDEEIIEIZ tp_weaklistoffset THDBIETHRDOT, TDZ IFfEIIC
3R 50T TT,

class X CEFEINTUC __slots__ BEEBEL L, 2OEEXA ITHFSEAIRETRWIGE, Z0%
ZEHSEBAREIC T 2 ISRV A FOREHERT AR Y b EA VARV AT —X LA 77 MEEKIZE
L. 2y bOA 7ty b tp_weaklistoffset WCFHKEL E T

B __slots__ DEFIZ __weakref__ X WIHHAH DRy FBEENRTVWE L E, Xuy MIZOD
MDA AR ARXBT295ZRY A FOREEKRT A0y MZRD, Ay FOA 7y bHAMD
tp_weaklistoffset WA D EF,

B __slots__ HED __weakref__ YWHHKHDARY hEFATOVRVWE X, ZORIIEEX A T
5 tp_weaklistoffset RFAL ET,

getiterfunc PyTypeObject.tp_iter
F T aYDERT, ZDATI 27 v DA TLU—RERTEBANDKRA > ZTT, ZOENFET LI L
. BEZOBDOA VAR VARA T L= PARETHZ IR LTVET (L2l =7 Y RIZZOM
75 {Tb4 7L — bAJHETY),

OB PyObject_GetIter() ERULY 73 F ¥ 2fioTVE !

12.3. BFJPz ok 289



The Python/C API, U —2X 3.9.21

PyObject *tp_iter(PyObject *self);

A
Y ITXAL FEZDT 4 — L FBRELE T,

iternextfunc PyTypeObject.tp_iternext
FTTaYDRAYRT, ATV —RX—DOROBERZRIEBERLET, ¥ 74 F vIIRO@EDHTY:

PyObject *tp_iternext(PyObject #*self);

ATV —ROEENP KRB, TOBEBIX NULL 2R X R F4UEi D £8 A, StopIteration BIFMEE
FELTHLAERLSTHRVWTT, ZOMOLTS —RAELL 2, NULL 2RI RIFNUIRD EFRA, 2O
T4—=NVERHEZE, TORDA VARVANRATL—ETHE I EZRLET,

A 7L —=2BTIE, tp_iter BB ERINTORITIIR ST, 20T ikt TL—&Rf VAX
YATREL) ATV =R YRR ZAARZIR S ARLD $H A

ZOBBDT 72T ¥ & Pylter Next() XFEIU T,
k-
Y ITRATEZDT7 4 =V REHELFET,

struct PyMethodDef* PyTypeObject.tp_methods
FTaryDRAYRT, ZOHDIEM (regular) DX Y v REESF L TW5% PyMethodDef RERD &7
%, NULL T & N7 B2y 26 L £ 9

BHDEERT LI, XYy FTRAZ YT RD A7, BEPMOTEE (TLD tp_dict Z) [TBMS
nEI,

o
PTRAAEZDT 4 =V REMEKLELA (XY v RIZIEDO X 7 =X A THREIATOET),

struct PyMemberDef* PyTypeObject.tp_members
F T arDRA Y ZT, BMOIER (regular) DT — XX YN (74 =V FBLUFRB Yy b) ZEFLTW
% PyMemberDef RE&EKD 5725, NULL TG X N2 EA 2T L 3

BAOBERI LI, AUYNTRAZ VT RDA LBEREPRIOEEE (RO tp_dict ) BN N
£,

ik
PTRAAEZDT 4 =V REHKLEEA (X U ANFFHEAD X B =X L THRINTOET),

struct PyGetSetDef* PyTypeObject.tp_getset
AT avDRA VR T, A VAR ZAOEMEME (computed attribute) Z#EHF L TW5 PyGetSetDef
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WA D & 72 2, NULL TR S BT 246 L £ 9

BEA DB EZR Z L1, getter/setter TRAZ VT XD A o7z, BHEIOEFHE (LD tp_dict ZH) 1B
mahgEd,

ik
BT RALFEZDT 4 =N REMEAL FEA (BHBEMHEEAMED X =X LA THREAIHTHET),

PyTypeObject* PyTypeObject.tp_base
AT avDRA YT, BT 5 T a7 4 ZRRT 2 RIEXA TE2IELET, TOT7 14— FOLAR
TR, B (single inheritance) 7223 R— F R TWEF; ZEMPRIEIX XX A4 TOFIH LICE
SN A 7Y 2 7 OERELELE LET,

AFR:  Slot initialization is subject to the rules of initializing globals. C99 requires the initializers to
be ”address constants”. Function designators like PyType_GenericNew(), with implicit conversion to

a pointer, are valid C99 address constants.

However, the unary ’&’ operator applied to a non-static variable like PyBaseObject_Type() is not
required to produce an address constant. Compilers may support this (gcc 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.

kR
(U7 DRITTAH) BT RA FIZZDT 4 —L REJEL FH A,
FI7#ILE

D74 —=—NVFDF 74+ MHEIE (Python 1 27 5 <& object B L THI o TW 3)
&PyBaseObject_Type 24D 3,

PyObject* PyTypeObject.tp_dict
BIOFEEIE PyType_Ready() 2L ->TIDT7 4 =L RIZDSNE T,

D7 4= FE@EHE. PyType_Ready () ZWFOHFHIIC NULL (L L THELRTFUIRD SEA; D
ZW0WE, BoPAEEDA - HFETHLL TBVWT 2 EVER A, PyType Ready() DT%E UL 72
CWIHAb s 2 2. BoFl-REME2 ZOFHFITBMTE 20013, BYED (__add__ O ©&k57%) A—~g—
FRBETRVWE 2T,

R

YTRAAEZDT 4 — LV REMRKLIEA (D, ZOHBNTERINTVIBEERRLZ XD =XLT
MR ET),
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T7#ILE

If this field is NULL, PyType_Ready () will assign a new dictionary to it.

& tp_dict I PyDict_SetItem() Zffio7 b, &F&F C-API THET 203 LZL2TEHD X
/Uo

& g

descrgetfunc PyTypeObject.tp_descr_get
F T arDRAVET, TARAZYTRD get HEERLET,

BT 72 F v 3RO BHTT

PyObject * tp_descr_get(PyObject *self, PyObject *obj, PyObject *type);

A
P ITRATEIDT 4 =L REHKLET,

descrsetfunc PyTypeObject.tp_descr_set
AT ayDRAYRT, TRV T ROEDOBGE L HIFRZAT 5 BZIEL £5,

B DS 72 F 2 3RDEBHTY

int tp_descr_set(PyObject *self, PyObject *obj, PyObject *value);

fEZHIBRS 2121, value 518U NULL ZRELE T,
R
BT RALTIZZDT7 4 — NV FEHELFT,

Py ssize t PyTypeObject.tp_dictoffset
DA YRR AL VAR ZABEBD A TREERD 2HE. 2D 74—V FiZEErDfEicizb, Mo
A VARV AT = ZRERCB T 24 Y ARV AZBIHENDF 7y FBADET; 2OF 7y Mk
PyObject_GenericGetAttr() DMEVE T,

TD7 4=V R% tp dict LIRFEILEVEIIKLTLEIY; ZHEEA 7Y =27 FHEORBEOERE
T,

D7 4 =)L ROEAER LD REFUR, HIEZA Y RX Y AEEROLEHNSD 71y FERLET,
EAE R XD/NZTR, A YRR AERD KB 26047ty 2R L %3, ADA 7y P2l
5 AR MILBHE DO DT, A VAR Y AMERICAZRE DD H 2 £ EOAMINETT, HlRE
str X tuple DY 7 XA 24 Y ARV AEROFFEZBINT 258121 AL 7€y FEHVWET,
COHE. REAMEDERDA T 27 P AT T MIZEFATWARLTSH, tp_basicsize 74—V F
FEMENFHFELERICOARITNUIR LRV EITERL T EE W, KA Y EF AL XD 4 N4 bO
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AT AT, BERORZEICHENESEINTVWE I 2RI A, tp_dictoffset & -4 1T LY
XL h FE A

HD tp_dictoffset B, A YARVATOEBEDA 7y AT LI TFDOLSICTLXT:

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*):

round up to sizeof (voidx)

Z Z T, tp_basicsize, tp_itemsize B XU tp_dictoffset M AT =7 b SID H SN,
ob_size FA YRRV ApLWMO P EINET, HMEZR-> TS0, BREIFTEZEET
DIZ ob_size DFBEZEMSI 7D TT, (COFHEZHTTITOIMLEREZTI - DHD FTHA; FHRERE
_PyObject_GetDictPtr() 23> T NE T, )

k.

D74 =N FEY TR FITHEEINT T, LFORRIZHATLZEI W, 3724 F3 2o+ 71y
MEZA—NTA RTEZEBHYET; MoT, HT7 XA T TEHEOA 7Ly "IRERA T IZRER
BGENDHH T, HEDLA Ty MIWIT tp_dictoffset THMPBIETHRDT, ZDZ L IFREICIER
5RWIETTY,

class X CERINZHNICZ __slots__ HEEN KL, POEEXAL TORTITA VARV AEHEEN
BOWGA, HEDOZA0 Yy PEA VAR VAT XL A7 U MEERIZEBINL, ARy r DA Ty b E
tp_dictoffset WELE T,

class X CERINIINC __slots__ EERDHIGE. ZOTNIRIEX A T 5 tp_dictoffset TihR&
LE5,

(__dict__ EWIHHAHTO R\ y M2 __slots__ HEITEMLTH, HIFrBh oRIIELNT, HITE
Bz 2 9, idvA, JHUIRK __weakref__ DX SITEMENZIEFTY, )

TI7xILbE

This slot has no default. For static types, if the field is NULL then no __dict__ gets created for

instances.

initproc PyTypeObject.tp_init
T avDRL Y RT, 4 VAR Y ARMUCBERETR L £,

ZOBBIE Y 2 RI2BT S __dinit__ ) XYV v FIZXWELET, __init__ () AR __init__() %
CHE I, Y RZ V22BN TE £, £/, __init__ () ZHEMNCHLTAL Y 2X 2 20H0HL D
TE%9,

B DY 72 F v 3RO BHTT

int tp_init(PyObject *self, PyObject *args, PyObject *kwds);
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self 51BN L T 24 VA XV AT args BEX Y kwds 580X, __init__ O ZFFUOCHITEONMES K
BIUF—v—F58TT,

tp_init BAED 7 4 — ¥ NULL TRWGE, BHEOMEZIEIH T HED A ¥ A& v RERITEWT,
BD tp_new BAEDA Y ARV AZIBLIRIFOEINE T, tp_new HTTOHOY 7 X 4 FTiWHID
BIZRTHE, tp_init ERLPECHINERA; tp_new BTTOBIDY T XA TDA VARV RA%RTH
G, YT RATD tp_init BEUHINET,

WD L ZiTZ 0 &, =I5 —HFCEfINZLy LT -1 ZIRLET,
HE:

YT RALFEZDT 4 = FEMALET,

FTIAI b

For static types this field does not have a default.

allocfunc PyTypeObject.tp_alloc

FFLavDEALVRT, A VAR ZADAE Y HERBEKEZIE L F9,

B DS 72 F 2 ZRDEBHTT

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

R

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a class

statement).
777k

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

F T avDELVRT, A VAR RAERBEBRIELE T,

B D> 72 F 2 I3RDEBHTT

PyObject *tp_new(PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype SIBUIHERT 247 27 bOBITT; args BL U kwds 5180%,. HEFFUOHT  2OMES 1 HEB
FUF—T— F5IETT, subtype 1 tp_new BAEZMHUH T L 2SR FUTH Z2HBEFRNI LI
FERLTLEZE Y 20Mo (BEAKRTIERV) B 724 TOoZedbdHD ET,
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tp_new BAEUE subtype->tp_alloc(subtype, nitems) ZFFUHILTA 7T =7 DX E V) HIBZHER
L. #IEHETHONCRE e SN M2 2TV E T, BIRLADEEDIELD LTHRED R WHIH L
HIX tp_dnit ANV RIPICHE LZFUIRD 2HA. PWRWOHRZE LTI, ZEARRERETIRIN
L2 T tp_new TITWV, —F., ZHEARELETIXIL A DHHHLE tp_init WEITRNETT,

IR

PTRAFIZDT 4 = REfEL E3, ISk LT, tp_base ¥ NULL % &PyBaseObject_Type IZ
2o TV BEIRIITIIMAR L ¥ A,

F7#ILEbE

For static types this field has no default. This means if the slot is defined as NULL, the type cannot be
called to create new instances; presumably there is some other way to create instances, like a factory

function.

freefunc PyTypeObject.tp_free
AT avYDRAYRT, A VARV ADAE Y RBBEREHRLE S, 742 F v ZUFO@ED TY:

void tp_free(void *self);

DT 2F v e HEEO D 2 9HULFIE PyObject_Free() T,
e

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
AT aYDRAYRT, HR=Y AL XhoRRH SN BMEHRLET,

HR=yaLZ7xE, A7z 7 FVEREINLTRWHE S pRHIZRENRH D £3, @FEIZ. 7= b
OBD tp_flags 7 4 —N K%EFT, Py_TPFLAGS_HAVE GC 77 7Y v s BfNZZFTHATT, Lo
L. »2BITIZEICA T VBRI NTZA VAR ZALENCX B VRSN VAR Y APBELE > T
W, BN X EVREREINZA Y AX  AXAINTEER A, 25 LERITE, BEEERLZTUER
DERA; BBIZA YRR ZAHMENATEEDHZ BT 1 2, BINAEEDSHEICIE 0 ZRXRIZRD THA,
ST ik

int tp_is_gc(PyObject *self);
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(ERRD & 5 2EOBNE, BA T =2 FEKTT, X X247 PyType_Type 13, B0 X TV HERAH
PEIDEXBIT 2720 ZOBBEERLTVET, )

.

YITRATRIIDT 4 =V AL ET,

T4 b

This slot has no default. If this field is NULL, Py_TPFLAGS_HAVE_GC is used as the functional equivalent.

PyObject* PyTypeObject.tp_bases
HEAD» 5352 T VT,

class XTHEBEINTZZFRADGEIDT7 4 =L Edxty bENFET, BFHRICERSINTWARDIGEIC
. ZDO7 4 —/L R NULL I D 3,

MR
ZDT7 4= FIFMERINEE A,

PyObject* PyTypeObject.tp_mro
BIEX A THEZEMLEEED Ao TVE XTI LTT, £EIEFZYTI2HAKD2SIEITU XD, object THK
bOFET, XYy FIRFEIEF (Method Resolution Order) 12> Tl ATWE T,

i
ZDT 4= RIFHERINFERTA; 74— FOEIE PyType_Ready () THEFIEINE T,

PyObject* PyTypeObject.tp_cache
REHD T 4 =V FTF, NESTOARHINE T,

MR
ZDT7 4= FIEMERINEE A,

PyObject* PyTypeObject.tp_subclasses
V77 FANDESRD» 582V AN TT, NETHERT 2720720308 DTY,

.
ZD7 4= RiFHERIN TR A,

PyObject* PyTypeObject.tp_weaklist
COMATY 27 MINT 25556742 X FDREATT,

k-

ZDT7 4= FIFMRIRERA,
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destructor PyTypeObject.tp_del
ZDT7 4 =N RIRBEIEXINE L7, tp_finalize 2D DITFIHL T W,

unsigned int PyTypeObject.tp_version_tag
AV FFrydandd 7y r7Re LTEbLRET, WEMEHZ T DD DB TT,

-
ZDT 4= RIFERE TR A,

destructor PyTypeObject.tp_finalize
FTaDEAYRT, A VAR ZAORTIHBERZIRL LT, 742 F v TO@ED TY:

void tp_finalize(PyObject *self);

tp_finalize BDREINTVBHE, A VAR VAR T 74 FTARTEHL I AVRTVENZOH
Bae 1EMOHLET, AR—TaLZ& (204 YRR Y AP L ERSIRO —H7E - 72458) 4
TV MOWEINIEFNICD ZOBBIIMESHENET, EELD5ATH, RRSREBEL LIS &
FTARNCFOH END Z ARSI N TN T, R TV =7 PDBIEERREICH 2 X5 LET,

tp_finalize ZHIEDFIMNREBEEETIRETED D FRA; o T, BMiTRVWT 74 F 574 EEL
WIEROFEPHERINE T

static void
local_finalize(PyObject *self)
{
PyObject *error_type, *error_value, *error_traceback;
/% Save the current exception, if any. */
PyErr_Fetch(&error_type, &error_value, &error_traceback);
VAT V4
/* Restore the saved exzception. */
PyErr_Restore(error_type, error_value, error_traceback);
}

D74 =NV F% (MELEGEEDEDT) BRI OO IR WEX 51, Py_TPFLAGS_HAVE FINALIZE 7
78y FHFELRFERD R A,

F 7z, Python DA R—=YalL 7> ayTid, tp_dealloc ZMUHTDEA TS 7 VAR LIZAL v
FZTTIE% L EED Python ALy F2d LAKVWEWVWS HIKHTERLTRI WV, (AT7V 27 b8
BRZRO—HOGE. EEDAL Yy ROAR=YaALI7ya iZloTHRRENATLEI b LOLEE
A)s Python API I & A4, tp dealloc ZFFOHFTAL vy NidZm—oLf 2 7)Y Zay 7 (GIL:
Global Interpreter Lock) 2153 2 DT, ZHIMETEDD $E A, LLADL, HIFREh LS L
TWBF 7227 bAE2D CR CH+ FATZ7VHRKRDA TS =27 M ZHIBRT 2858, tp_dealloc %
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MUOHTAL Yy FOF T2 v REIBRT 28T, 94 77 VDIREL TV A S DRFNEN LW
X2 R2MIT2RENRDD T35,

i

BT RALFEZDT 4 = REMERLET,
N—a > 3.4 TBEh.

BE:

"F TV 2 F ORI 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

__dinit__ is used.
k-
DT 4=V FRIFIRL TR ERA,

N—=Tary 39 TEM: (ZO7 4 -V FE380OFELELEAD, 3IUBETLLIMHETEEEA)

12.3.6 Heap Types
Traditionally, types defined in C code are static, that is, a static PyTypeObject structure is defined directly
in code and initialized using PyType_Ready ().
This results in types that are limited relative to types defined in Python:
e Static types are limited to one base, i.e. they cannot use multiple inheritance.

 Static type objects (but not necessarily their instances) are immutable. It is not possible to add or

modify the type object’s attributes from Python.

e Static type objects are shared across sub-interpreters, so they should not include any

subinterpreter-specific state.

Also, since PyTypeObject is not part of the stable ABI, any extension modules using static types must be

compiled for a specific Python minor version.

An alternative to static types is heap-allocated types, or heap types for short, which correspond closely to

classes created by Python’s class statement.

This is done by filling a PyType_Spec structure and calling PyType_FromSpecWithBases ().
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12.4 BEF T =0 MEER

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 RFOREF 2 v 7 LRIFER ST, DEREHE 523
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 &
RIIUIR ST O T =2 I oG, NULL 2R L TRIAVERNE LR iude b 8 A,

AFR: nb_reserved 7 4 —/U FIZHIC NULL TRIFNIR D £8 A, D& 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
tnquiry 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.

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

nb_float
.nb_inplace_add
.nb_inplace_subtract
.nb_inplace_multiply

.nb_inplace_remainder

ternaryfunc PyNumberMethods.nb_inplace_power

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
unaryfunc PyNumberMethods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

.nb_inplace_1lshift
.nb_inplace_rshift
.nb_inplace_and
.nb_inplace_xor
.nb_inplace_or
.nb_floor_divide
.nb_true_divide
.nb_inplace_floor_divide
.nb_inplace_true_divide
nb_index
.nb_matrix_multiply

.nb_inplace_matrix_multiply

12.5 Iv7A 720 MEER

PyMappingMethods

ZofERIZ~ Yy TR0 b arBRETZ-DIHEONZEBEEANDORAL VX EREELTWET, LITD
3DODX U N EF->TVWET:

lenfunc PyMappingMethods.mp_length
Z OBIBUZX PyMapping_ Size() X PyObject_Size() »HAHEIN, ZNHLRUS 72 F v 2o T
WET, A7V PRERSNLERS ZRLLVEEIX. TOR0y NI NULL KRESND ZeddHD

£75,

12.5. Ry FF T o MMEERK
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binaryfunc PyMappingMethods .mp_subscript
Z O B & PyObject_GetItem() B KX U8 PySequence_GetSlice() H» & F| A X .
PySequence_GetSlice() YUY 72 F ¥ 2FioTWVWET, ZDAB Y M PyMapping_Check() 25 1
ZIRG T DITIFRET, £ 5 TRIFNUL NULL OEERDH D £3,

objobjargproc PyMappingMethods.mp_ass_subscript
Z D B Bk PyObject_SetItem(). PyObject_Delltem(). PyObject_SetSlice() B &k U
PyObject_DelSlice() 7 & FlH X 41 ¥ ¥, PyObject_SetItem() Y HU Y7 A F ¥ 2fRib 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

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 20y MK BBEMRZA L 2BRICFHENE T,

ssizeargfunc PySequenceMethods.sq_repeat
Z DRI PySequence_Repeat () THIH I, ML 732 F ¥ Z2foTWEd, $, * HETYH,
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 ZERD I INET: sq_length Ay MDA THIUE, ZREMIHL
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.

objobjproc 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)

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 PyBufferProcs.bf_getbuffer
COBBD 7 AF v I ZLLFO@ED TS

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,
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12.8 async # 7 ¥ MMEEK

N—a v 3.5 Tl

PyAsyncMethods
Z DREEIRIE awaitable 7Y =7 ™ & asynchronous iterator & 7Y = 7 b R FEEET 2 DITHE L BIEL
ANDRA Y RERFELTVET,

DUNIIRIEARDER TS :

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

COBDY 7 HF % ZUL T D@D TY:

PyObject *am_await(PyObject *self);

BENDZATI27  P3ATL—XRTRIINEBRDEEA, 2FEDZDATI =27 P IIMLT
PyIter Check() 2% 1 ZiRZRIFAUIRD ¥ A,

FTT 27 b awaitable TRWGEE., TDOATy % NULL ICERELE T,

unaryfunc PyAsyncMethods.am_aiter

OO IAF ¥ T FOMED T

PyObject *am_aiter(PyObject *self);

Must return an asynchronous iterator object. See __anext__() for details.
A7 =7 PHERARENHEO 7a s a vz L TWRWEE, 20Xy % NULL ISREL £7,

unaryfunc PyAsyncMethods.am_anext
COBBDY 72 F 2 I ZL T @D TS

PyObject *am_anext(PyObject #*self);

awaitable A 7Y 27 PRI RITIUIED FHA, F#FLWVWI 2IE __anext_ () ZBHRLTLEXWV, Z
DA\ Y MINULL IZREXINTVEIdH D ET,
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12.9 Slot Type typedefs

PyObject *(¥allocfunc) (PyTypeObject *cls, Py _ssize t nitems)

COBBOHEHIIZ. XEVHEEEZAT VLRSS 2 22 12HD £, ZOBBIE 4 AKX X[
DHIFEZR Y A X, YR T 74 v X2 b i X 200HEA72 S 41, ob_refent % 112, ob_type 25|
# (type argument) IZt v FL72XEY 70y ZADKRAL Y X ZIRERITRD FEA, BD tp_itemsize
MR TRWEE, 7Y 227 FD ob_size 7 4 —J/L Fid nitems WAL E ., BERENZXEY T
0y 27 DK XX tp_basicsize + nitems*tp_itemsize % sizeof (voidx) DfFEUTYID LIF7-fHIZ7R
2133 TT; 2NN DEA. nitems DIEIZEDLNT, XEVY 780y Z7ORXIE tp_basicsize TR 51
3T,

OB TIEMEOWDRRE 4 VAR ZHUL BT o TR D TR A. BIDOXEVE DY TITSBIT-T
WFRDEEA, 2D KD BUHIX tp_new TITHONBEIRNETT,

void (*destructor) (PyObject *)

void (*freefunc) (void *)

tp_free ZBML T E W,

PyObject * (xnewfunc) (PyObject *, PyObject *, PyObject *)
tp_new ZBML TIZE W,

int (*initproc) (PyObject *, PyObject * PyObject *)
tp_init ZBHL TSN,

PyObject * (xreprfunc) (PyObject *)
tp_repr ZBHLTLZE W,

PyObject * (xgetattrfunc) (PyObject *self, char *attr)
F7Y =27 PORBHEOEEZIRL T,

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
ATV POBHEICEEZREL T, BHELZHIBRS 21213, value (52) 51502 NULL Z3&EL ¥£73,

PyObject * (xgetattrofunc) (PyObject *self, PyObject *attr)
F7Y =7 PORBHEOEEZIEL X5,

tp_getattro ZBML T IV,

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
ATV 27 POBEICEEZREL £F, BIHZHIBRT 21213, value (52) 51802 NULL Z3&E L ¥3,

tp_setattro ZBML T E W,

PyObject * (xdescrgetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrget B L T E W,
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int (*descrsetfunc) (PyObject *, PyObject * PyObject *)
tp_descrset ZZMWL T ZE W,

Py_hash_t (*hashfunc) (PyObject *)
tp_hash ZZRLTLEZI W,

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompare ZZRL T I W,

PyObject * (xgetiterfunc) (PyObject *)
tp_iter ZBWLTILI W,

PyObject * (*iternextfunc) (PyObject *)
tp_iternezt ZZWL TILI W,

Py_ssize_t (*lenfunc) (PyObject *)

int (xgetbufferproc) (PyObject *, Py _buffer * int)

void (*releasebufferproc) (PyObject *, Py_buffer *)
PyObject * (*unaryfunc) (PyObject *)

PyObject * (*binaryfunc) (PyObject * PyObject *)

PyObject * (*ternaryfunc) (PyObject *, PyObject *, PyObject *)
PyObject * (xssizeargfunc) (PyObject *, Py _ssize_t)

int (xssizeobjargproc) (PyObject *, Py ssize t)

int (*objobjproc) (PyObject *, PyObject *)

int (*objobjargproc) (PyObject *, PyObject *, PyObject *)

12.10 fERAH

Z 2T Python OBERDEHELHIZ WL ODBTF LT, T o OBNIED 77 h3 858 3 2 Hod i 72 F 5 2
BATVET, WOLDFITE MY v F—RIA—F—F —REFEHELTVET, XDZL OFIPEEMNLIER,
Fa— U TAPRKERS, defining-new-types % new-types-topics ZZH L T X W,

FA M 72 FR AL

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

KDR=12%i <)
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(FIDR=I 5 DfEE)

static PyTypeObject MyObject_Type =
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize =

PyDoc_STR("My objects

.tp_new = myobj_new,

sizeof (MyObject
.tp_doc =

.tp_dealloc =
.tp_repr = (reprfunc)myobj_repr
3

{

),
n)’

B

(destructor)myobj_dealloc,

IO AERYEFEZRAVEEwa— %2 (82 CPython @32 — FR—=XHT) A3 2 223550 Ltk

HA:

static PyTypeObject MyObject_Type =
PyVarObject _HEAD_INIT(NULL, 0)
"mymod.MyObject",
sizeof (MyObject),
0,
(destructor)myobj_dealloc,

(reprfunc)myobj_repr,

O O O O O O © O © o

PyDoc_STR("My objects"),

O O O O O © O O © O ©

{

/*
/%
/%
/%
/%
/%
/*
/%
/*
/*
/*
/*
/%
/%
/%
/*

tp_name */
tp_basicsize */
tp_itemsize */
tp_dealloc */
tp_vectorcall_offset */
tp_getattr */
tp_setattr */
tp_as_async */
tp_repr */
tp_as_number */
tp_as_sequence */
tp_as_mapping */
tp_hash */
tp_call */

tp_str */
tp_getattro */
tp_setattro */
tp_as_buffer */
tp_flags */
tp_doc */
tp_traverse */
tp_clear */
tp_richcompare */
tp_weaklistoffset */
tp_iter */
tp_iternext */
tp_methods */
tp_members */
tp_getset */
tp_base */
tp_dict */

(RDR=I12HKi L)
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HIDR— % 5D E)

0, /* tp_descr_get */
0, /* tp_descr_set */
0, /* tp_dictoffset */
0, /* tp_init */

0, /* tp_alloc */
myobj_new, /* tp_new */

};

B VARV ATEE, Ny Y a kY R—- T

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,
.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,
};

Y77 7 2 EFRRT, A YRRV RAEBERT 2O HEERY (0FD, Blo7 727 b —

REDH D) str DY 775

Eibi e EaoN Ty

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject _HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyStr",

.tp_basicsize = sizeof (MyStr),

(Ko<= 1ZHi)
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(FIDR=I 5 DfEE)

.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT,
.tp_new = NULL,
.tp_repr = (reprfunc)myobj_repr,
};

b o HEMAEHNE (EEEDL AZXVR)

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",

};

b o dHEMAENE (AIERA VYRRV R)

typedef struct {
PyObject_VAR_HEAD
const char *datall];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject _HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof(MyObject) - sizeof (char *),
.tp_itemsize = sizeof(char *),

};

12.11 BREBAR—2OL O3>z R—-FT3

Python MERSBE GO HIR—Y DM aL 7y a v EPFR—- b3 2F oA 7Y =7 Maxts2 " ar
FF MOFT T =2 MDY FF B EAET) LARSF T2 M X B E— FABETT, o
AT 27 MIWNTBZRERLELLRVA T =27 Mo, (BUESLXXFAD X S572) 7 b 4% (atomic type) ~D
ST EREET 2 LTI, IR—TVaLrya Y IZBLTRIIZAE W 720 R — b+ 245 2 18I
HHEEA

ayFFREESZIE AT 27 VD tp_flags 7 4 —Iv RIZ Py_TPFLAGS_HAVE_GC 7 73> TED,
tp_traverse NV KT OEREZRM LRI NIERD FRA, BETIHDA VAKX Y ANEHEARERIGA X,
tp_clear OFEHEBRHLRITIRD T A
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Py_TPFLAGS_HAVE_GC
D757ty FLIERIOF TV 27 ME. ZOHNCHARZFANGEES Lz iudieh 28 A, EHED7-
D, DTS5 0%y FLEEOA T2 v EAYTFA T2 PR E T,

ayFFRHOary A7 7 ZFLTOZODHANGES LUz b A

1. A7Y 227 bDRAEVIZE PyObject_GC_New() F7/=1& PyObject_GC NewVar() THERLZIFIUERD F
A

2o aryFFANOSHEBIALIZILDI LRI 4 =V IR THHLEINEL, T K
PyObject_GC_Track() ZMUOH 2T UIRD FE A,

FfIC, A 7227 bDOXE ) BHEKS LT DZSORRANEE LT h T8 A:

1. hoary 7+ 2R L TW5 7 4 —)L R 2L T 200, PyObject_GC UnTrack() ZM-UH X ZRiThH
72D 8 A

2. A7V 27 FDRXEVIX PyObject_GC Del () TR LZFIUIHED THA,

E%&:  If a type adds the Py TPFLAGS_HAVE_ GC, then it must implement at least a

tp_traverse handler or explicitly use one from its subclass or subclasses.

When calling PyType_Ready() or some of the APIs that indirectly call it like
PyType_FromSpecWithBases () or PyType_FromSpec() the interpreter will automatically 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* PyObject_GC_New(TYPE, PyTypeObject *type)
PyObject_New() Wl TWETH, Py TPFLAGS_HAVE_GC Dty b &NaYyT7FA 7V =7 VAT,

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py ssize t size)
PyObject_NewVar() WML TWE TA, Py TPFLAGS_HAVE_GC Dty FE&NfarsFFrA7 227 vH
‘/C\\\j—o

TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py _ssize_t newsize)
PyObject_NewVar() DHERL7=A T 27 FORAEVEVFA X LET, VA XEN/A TV b
BLET, RETZE NULL ZIELE T, op l3alL 7 ZITEMHEINTOTIERD TR A,

void PyObject_GC_Track (PyObject *op)
FTVxT b op B, ALIZRZE->TEBHINZ AT =22 FOESITEMLE T, aL 27 XEMA[H
B DOPRETETERVDT, BIFEATVERHIEATY 27 MRIELWIREBTOWRIFIUIRD £ A
tp_traverse DNMREIRZZETDT7 4 — IV EDBIELWVIREEICZ 5 TF I, 20 TWEay A 527 X0
REMET, WOHINETY,
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int PyObject_IS_GC(PyObject *obj)

Returns non-zero if the object implements the garbage collector protocol, otherwise returns 0.
The object cannot be tracked by the garbage collector if this function returns 0.

int PyObject_GC_IsTracked(PyObject *op)
Returns 1 if the object type of op implements the GC protocol and op is being currently tracked by

the garbage collector and 0 otherwise.
This is analogous to the Python function gc.is_tracked().
N—a v 3.9 Tl

int PyObject_GC_IsFinalized (PyObject *op)
Returns 1 if the object type of op implements the GC protocol and op has been already finalized by

the garbage collector and 0 otherwise.
This is analogous to the Python function gc.is_finalized().
N— a ¥ 3.9 TE.

void PyObject_GC_Del (void *op)
PyObject_GC_New() % PyObject_GC_NewVar() %ffio THEREINT=XEV ML F3,

void PyObject_GC_UnTrack(void *op)
ATV b op kR, ALIRZEIoTERZINEZ AT VOEGPOLRELET, 20TV
7 MIZR LT PyObject_GC_Track() ZHREMUIH LT, B34+ 77 POEFIIRET I LD
AJRET T, tp_traverse NV RIDWRE 27 4 — L FPIEL L RWIREBICRZ 2RI, 7707 —X&
(tp_dealloc "Y' RZ)3A 7Y z2 ML T, ZOBEBERIHETRETT,

N—Yar 3.8 TEH: PylObject_GC_TRACK() ¥ u¥ _PyObject_GC_UNTRACK() ~7Z mix/nfi C API 2
LAXNE L,

tp_traverse NY RIIEZDBRIDEENRT X —REZITRD £3:

int (*visitproc) (PyObject *object, void *arg)
tp_traverse NV KN 5B LY X —HE (visitor function) OBITT, ZOREIE. FRIT A7
Pz M object ¥ LT, tp_traverse N¥ KT DH 3 5/8% arg ¥ LTHUIH L EF, Python ®a
TV 2O Y X - Hio T, DI RoLBERSMEMNT 2HHAZEEL £5; 2—¥HH
0Dz X - eELLERE T2 8E3RWVWTL L D,

tp_traverse NY F ZIIROFZFEF-> TWRIFIUIR D £HA:

int (xtraverseproc) (PyObject *self, visitproc visit, void *arg)
AVTFEATI LT P DD I T N—P LB (traversal function) TF, FEEETIE, self WCEBEA->T
WBEFTY 27 MR UT visit BIEZFOHERTUERD T8A, ZDEE, visit NDNTAXZ
AVTFRALSTVERELXT T v, ZONY RIWZEINT: arg DIETT, visit BEIE NULL 4 7

312 E12E 72U REYER— b (object implementation support)
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P MG BICE LTI L TREZRD $8 A, visit PIEL0OEZETHE, =7 —-0FEL. KD
EZZDFEFRTLSICLARTFNUIRD FEA,

tp_traverse NY F I Z2ERICE L /2DIT, Py_VISITO) =7 upitEhTnES, Zoxruazffis ol
1Z. tp_traverse DEEMAYMOFIBULI. —XFHEDT visit & arg TRIFIUIRD FHA:

void Py_VISIT(PyObject *o)

0 23 NULL TZIFAUZE, o ¥ arg Z5IBUT LT visit a—NANy ZE2FOHLE T, visit LR TRWEE
BL7HE. ZOEZELES, 2oxruazflis b, tp_traverse NV FITERD ISR D ET:

static int

my_traverse(Noddy *self, visitproc visit, void *arg)

{
Py_VISIT(self->foo0);
Py_VISIT(self->bar);
return O;

}

tp_clear NY R Z1& dnquiry MTH 20, 7Y =27 FHAZ (immutable) 7235E 1 NULL TRIFAUZRD
EHA.

int (*inquiry) (PyObject *self)

EIRSIRZIER L T2 e BIZ L EZRFLMEL 3, ZEARARERA 7Y = 7 P 3TERZR 2 EHPK
TEHIZEHRLTRVOT, ZOMBEZERTILEEIDD FHA, TOXYy FRZIFOHLAEEZRTH AT
V7 MIEWREFTRINERSBRVDOTEREL TL XV (BIBICH LT Py_DECREF() %WERIZT
WLRWTLEZEW), AIR=YalLr7xE, 7727 PHBERSBEZERLTWD Z e 2Bl LB
ZDOXYy FRIFOHLET,

12.11.
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THIRTEEN

APl £ ABl O/)N\—>3=>4

PY_VERSION_HEX (. Python O N—3 a VBB ZH—DBEIHFELLIZdDTT,

i 2 1¥. PY_VERSION_HEX IZ 0x030401a2 AR EZNTWIUL, ZDEE FLD L1232y FofEE LTHK

ST, N=aVEMEHRLII P TEET:

bytes Ev b (EwvJ I | Bk
VTAT T —
o)
1 1-8 PY_MAJOR_VERSION (3.4.1a2 1 3)
2 9-16 PY_MINOR_VERSION (3.4.1a2 1D 4)
3 17-24 PY_MICRO_VERSION (3.4.1a2 1 1)
4 25-28 PY_RELEASE_LEVEL (7 /L7 7 iR Tl 0xA, N— X TlX 0xB, VU U — A {%&
iR TIX 0xC. Z UL THRAMIRIE 0xF). ZORITE 7 L7 7 iREEKL T
%9,
29-32 PY_RELEASE_SERIAL (3.4.1a2 H® 2, ®&#&V U —X Tl 0)

ft->T, 3.4.1a2 I hexversion T 0x030401a2 T3,

Zhen~<2 vl Include/patchlevel.h TERINTVE T,
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T8

>> A VRITT4TIINMIBIET 74N D Python 70> F T, A VXTVRTAVRTI I T4
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

2to3 Python 2.x ®a— F% Python 3.x Da— FIZE#T 2V — )L TF, Y —Ra— RZEH L 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 = —
ARERTIHEZRMBELE T, ABC 3R (virtual) ¥ 77 7R 2EALE T, ZHUIBZ 7 A05
WAL FEVEAD, ZNTD isinstance() X issubclass() ARSI N ET; abc EV 2 — LD ¥ a
XY P EBRLUTLEZE W, Python 12id, £ DiflAIAA ABC RSN TVWE T, £ DHRII,
(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
MH® ABC Z{ELTE %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,

BEBEDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
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argument (E5|E) BIBR MO TEIC, B (F203 XV Y R) KEITHETT, ESlBuid 2@Es D £35:

o F—TU—F3IH: BBETOH L OB BORNIEAF 23O Wb D (fl: name=) %2, ** ITHLlT 7= EE
EoHoEr LTEINZF1BL FlZIRX. RD complex() DMUH LTI, 3 & 5 23F%F—7— F5|#
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o IESIE: ¥—7— FoELANDGIR, MESIRUIGIEY R P DEFICE S M TE, £ * 1THilT
7o iterable DERE LTET ZEMNTEET, HIRIE. ROBITIE 3 & 5 3T HMES TS

complex (3, 5)
complex(*(3, 5))

FEIBUIIBBDOEKIC BN THEIM EOor —AAZBICE D S Tonkd, DY T2IT 5 HANTOWTIE
calls ZBML T EE WV, YU Ry ZRARBWTHEGIBEZERTDOZHo0 R 2[5 2 e BHRE T,
il 7 fEIE e — AV ZERBICEHID FTohE T,

R51% . FAQ @ F5IBERGIBOENIMTI2? . PEP 362 22 L T T W,

asynchronous context manager (FERIFAZ > 7 F A b~ —Y %) __aenter__() & __aexit__() XY v F#%
EFKT S Z LT async with XNORBELZEH T 247222 T3, PEP 492 TEAZINE LT

asynchronous generator (JEFHAY = L — &) asynchronous generator iterator %R TR T T, async def
TERINTZaL—F VEABIZHMTOWE TH, yield REFRORTELRD £3, yield X async for
N—TTHEHTE2EDOU S EAERT 2 DIFHINE T,

HEIIEFEAY = 2L — ZBBERLE T2, RISk ->TE RS XL —21TL—& 238556
BHD EY, BHSNLEERPHAL P TRWEGE, PR DI e 2 BiE2EHL £ 5,

FEFHAY = 2 L — XBAEITIE, async for XX async with X772 TR avait Rb DL DD
3

asynchronous generator iterator (JEFIAS = L — & 4 7L — &) asynchronous generator B THEK XN %
F 7Pl MTT,

ZAUE, __anext__ () XYV v FEMoTHUYH X7z =2 awaitable A 72 = 7 b %ZiRT asynchronous
iterator T3, Z D awaitable & 72 =27 ME, XD yield NE TOIFFIAY = 2 L — X B DAL L
TLET,

yield iT< 272N, ZOMETORTRE (7 — A VAL REINED try ) W —FEib 2 %

T, __anext_ () TRINZMD awaitable iI2 & > T RIS T RL—X A TFL—4 BERICHBIA
e &, Pl LERERIG L £9, PEP 492 8X U PEP 525 22 L T 3w,

asynchronous iterable (JEFEI A 7 Z 7)) async for XOFTHEHTES2 A7 =27 T3, BHHOD
__aiter__ (O AY v FEd 5 asynchronous iterator 2RI BRIFIERD FH A, PEP 492 TEHA X
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NEx L7z

asynchronous iterator (JEMEMH A 7L — &) __aiter__() & __anext__ () XY v FEFERELATY
=27 b T9, __anext__ & awaitable 7 7Y =7 PRI RFNIEXR Y £H A, async for &
StopAsyncIteration fISV 2k 3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v KAHRT awaitable
ZRRLE T, PEP 492 TEHAIIE L7,

attribute  (JB1E) A 7Y =7 McBEMIT SN, Fy PRERC X -> THRBITEREINZETT, flRE 47
Pzl b o DEN a EFo TR E, FORERMIE 0.a THRINZF T,

awaitable (f#H&FIRE) await R CTHAT 2 e R Z A TS =27 b TT, coroutine 2> __await__() XV v
RWH2A47Y =27 bTT, PEP 492 2SR L TLE&X W,

BDFL &ARIE = EME#E (Benevolent Dictator For Life) OBS T, Python OfE#E. Guido van Rossum @
Z&T9,

binary file (N4 5V 7 7 A) bytes-like ZTZ TV b DiARAABIUVEZRALNTES TJ7MILATox
Tk TS, XM FVTZ7A0DHNE. N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 A 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO ¥ gzip.GzipFile. DA YA XV ATY,

Str A7V 2V FPOMAHBENTEL 7 7 ANATT =27 MIZOWTIR, text file BZRLTLZE W,

bytes-like object /\w 7 7 70k JL (buffer Protocol) #HK—+ LTWT, C SiEDOEKT #ifkt L7 con-
tiguous Ny 7 7> —ZRMHEAREIR A 72 = 7 b, Dbytes, bytearray, array.array ®. %< O &%
memoryview & 7Y =7 FIZ AT YD £F, bytes-like 7P =7 MI, T—XEM. N4 FV T A
ANORIE. V7o PR LERERYE. N F VT —X2ERT 20 0WAREICHHT 2 2 e HT
I

BODPDBRETREINAF VT =R 2 ZEHTZREPDD T, ZORMEOFF 2 XY FTIREL "HAEE
A[REZR bytes-like 77 =27 M KEKRLTWE T, ZHEARERNY 77 —F 7Y =7 M, bytearray
¢ bytearray @ memoryview REDVEFENFE T, /o, OB ODLDRETIIALELRA T =7 PO
AFVTF—& (" HALLEHAD bytes-like A 7327 1) ZRELET, £4U2IE bytes & bytes D
memoryview * 7Y = 7 F B ENE T,

bytecode (/XA b2 — ) Python @Y —Z 32— Kid, Python 1235 4® CPython 4 > & 71 X DNEREH
THBENA Fa—FA N ay 4 LENET, N FPa—F& .pyc 7740 F v v adf, L7 7>
ANP_EHIZETEIN L ZREDEHRICARDET (V=R = F26, Fa— FAOBEDa 4
NFEINET), 20 " HHEEEE (intermediate language)” 1, %% DA b a— RISHET 2 HEMGE
ZFEITTL RETDY TEFETLIEVWAE T, HELRTEEL LT, N Fa— FiZRZ 2% Python A8~
SUBITENES 2 Z 2%, Python VY —RABTHRETH 2 Z e 3FIhTVEEA,

N4 ba-Foma—EiX dis EY a2V ZHH ET,
callback (T—=ANv 27) FRO D B TIEITINS 12DIHIE L L THEX N2 B

class (7 7R) =Y —ERA T2 VEERT272DDT7 > T =TT, 7IRAERIEE. 2DV IR
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DA VARV ALOBEERTEAY v FOEREZEAET,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALNRLT (DFED, VIRADA VAR YA ETIERL
W) BEINZ 2 ZHRE LTWBREKTT,

coercion (BUsgid) MURD 2 518z S HAEDORTIITON S, H2HDA VA X Y ZADH| DB\ DIFERDZ
T3, BlZIE, int (3.15) XFBVNBAEE BRI 3 1AL 9, L2 L 3+4.5 Tld. &518138»
High (—o 3B, — o B8/ NS A% 3 21 CBICE#T 272 AUE TypeError 4443
BIoNET, HHlDRr o720, IRTOFIEIE, e AEHBITH-TH, HIT 3+4.5 TIIRL
float(3)+4.5 WS k5, Fu 7 I <=2 UEICESLLZFUIVIT EEA,

complex number (BHFRE) L<HONTVWLFEREMIRL72H DT, IRTORIFEH L EHOME LTERX
NET, BEEEEEAL (-1 OFHR) CEREHIT 0T, —RIEFTIE 1 tEFE2L. T¥TIE j
LEPNE T, Python BEBHITHAAATHIEL, BEDORILEZM-oTVWET, EHIIREIC j 20
JTEXET, fIZIX 3+1j TT, math Y 2 —VOERLKIREFA T 5121d. cmath ZfFVE 3, HHE
HOMERE2 2D BELBE O TS, HEEZECRITIUT, IZEHEEVZEELTLE>TLWT
Lo,

context manager (I 7 XA MY Hx—T %) __enter__() & __exit__() XYV v FEERTS I LT with X
NORBEZEMT 247927 FTF, PEP 343 2ZRL T 230,

context variable (2> 7FZX FER) a7 F R MKFEL TRRZEZFOLEK. ZHUd. D 2EBDEHIE 4
DFEIFTAL Y RTEZDVFEZAL Yy FRE—ALZA L=V RBTVET, LrLay7 ¥R MEKTIE 1
DOFITAL Y RIZWLK DDAy 7T A MAH DG, a7 F X MEKO TR AR 2 IEFH & 2 2
DEB DB T, contextvars 2B L TL X W,

contiguous  (BE#%. i5e) Nv 7 7 HBEEIC C-Eft %7213 Fortran & TH2HEIT. ZONy 7 7138k L
TWVWBEARBREET, LaXTAy 7713 C #EETH D Fortran HHH T, —XTOESITIE. ZDEER
BT REY ETBHET 2 XS CEESN, RFAER2SMBE DI CWEF TR E T, 2XIL0
C-ERt2BLHTIE, XEY 7 FLRIEIRER 2K 2 BT RR DI T RANIZED 5 DITHf L, Fortran
LA TR O A FHIRANCEN 2 £5,

coroutine (IN—F ) AN—FVFYTN—F 2D ID —RNZEXTT, 71 —F LITERD 5N
HHAD. Blokd s Mmool E T, aL—F L EZL Ok RHIE2 O A, 115, BT
EDTEE T, 2V —F VId async def N THETEXZFT, PEP 492 ZZRL TSI W,

coroutine function (N —F Y BEE) coroutine A 7Y = 7 b RIRFTEITY, 2L —F VBIEIE async def X
THEEXN, avait, async for, BX U async with ¥F—V— FEFOZ e BHEKE T, Zhoik PEP
492 THAZINE L,

CPython python.org TEAF XA TWS, Python 7025 I >V SiE0EERNLFEETY, "CPython” ¥\ 5
BAERIX, Z %% Jython % IronPython &\ o 7-AthDEEE XG5 2 BENE B IGEICHHINE T,

decorator (731 L — %) HIOBEEETBECT, M4, Curapper M CHIMZMRE L TENSNET, FaL—
&2 D— A7 A HABZ. classmethod() ¥ staticmethod() T3,

320 18 A & FB5E


https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org

The Python/C API, U —2X 3.9.21

FaAL—RDGREFI VR VRS aH—TF, XD 2 OOEBERIIEHRICF LD DT

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FUHEA 7 7 RCHFELE T, DEDEDRAETEA, TAL—XIZOWTEEL I, BEUER B X
L I7IRERDRFaXY bEBRLTIIZE N,

descriptor (FARAZVUTR) XYV v F __get__(), __set__Q, HBWVIIE __delete__() ZEZLTWVELF T
I ITT, BB FRABUENT ROV TR TH 2L &, BHEHERICK - T, FES LTV 2 R5IRBIEHE
CHENFT, @, getset,delete D7zDIT a.b EL L, a DI ITRAFHENTA T =7 b b ERREL
FID. b BT AV TSR THEEZNZNDTRAZ Y FEXY y PR ENET, TRAZ7 VU FXOH
fix, Python 2 HERET 2 L THErZDET, 2WVWIDIE,. TRAZVTRZZED, L XYy R, 7
ORT 4, ZIAAY v R, XYy R, ZLTR=NZF7RADBE V-2 OMEEORE 05
T3,

FRZYTFEDRXY v FIZBE L TOFEMIZ. descriptors % Descriptor How To Guide & L TL 72
2\,

dictionary (%) EE O ¥ — Z I 28 BEHITF, __hash__() XY v F¥ __eq _() XV v FEHE
ELEEDOA T =227 b 2F—IZTEET, Perl TlE Ny 22 (hash) EFHIRTVWE T,

dictionary comprehension (FFEHWNEKAD) iterable NDORTH 2 WIE—FOBEZRZME L T, ZOMEI1 LR S
HETRT a7 MrEZH T, results = {n: n ** 2 for n in range(10)} &35, ¥—n
A n owx 2 10T 2EEFE R AR L F, comprehensions 2L T 72 &0,

dictionary view (#f&E 2 —) dict.keys(). dict.values(). dict.items() PR FTA T =7 bTT, &FH
DEHHOE 2 2 —2RHUL X, T4hbL, HEFLEINDZ L 2 —FZNE ML 5, §F
Yo —ZREIICER2 Y A MICT 3121 list (dictview) AL T 230, dict-views 2ZH LT
(AR-J AN

docstring 77 R, BB EYV 2 - LVDEMOATH 2 XFHNVTINVTT, ZDAA — b DETRITIIIWHA X
NFTH, a4 X TlAIEN, 207 TR, B €Y 2—1D __doc__ EBIHEE LTRES N
FT, AV FRARTZ Y a v TES RiE: BHEELTSRTES) OT, A7V bDRFa XU %
F EEEW RGBT TS,

duck-typing H23F TP 27 PBELWA YR =T 2 =A% Fo> TVAPERETL2DICA T =27 FOBRIR R
BRNWTRTIIVITARANTT, bbbz, BicA 7027 XY v RPBHELEINZ D b/
DLET, (Z7ELDEIIKAZT, 7eLDESRIBIFIE, ZRET AL THS.1) A Y R—T 2 —R%
BEIDEMET LT, EFRLIFTHA vyEhiza—RiEk RVE—=7 14 v 7 RRELFF L TRRER A EX
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BET, Xy 7 XA type() X isinstance () WK ZHIEZ BT E T, (772 L. Xy x4V
T% MREREIZA THTETZIdTEET, ) Z0ob D, BRI hasattr () HES FAFP 71
75307 MALE T,

EAFP T[G8n[%2 & 2 X DEFL %555 /DA S (easier to ask for forgiveness than permission, ~—7 4 — Dk
HI)) OBETS, Z® Python TIAK DN TWE a—T 1 ¥ TRAXANTIE, BEFENRF —EED
FETD2DDEREL. ZDREN R > TOWIGEIHIN MR LES, ZOERTFRELFE T2 -7+
YT ARA NI, try XB XU except XD K SADHLZDHRHETT, ZD77=v 273 CDES
REFETILI LN TWS LBYL ZAX A4 N EMBHIZD DT,

expression (R) I OMELFME D, —F & F D DL (a piece of syntax) TF, Wiz 2L, K3y
77, Al BT 22X HEFPHEBMOH LAY, E2 R T KOEROMAERTT, lOZ LD
SR EV, Python TR EFHEDOETOMRERSRL WIS DI TEHD FHA, while DL, Re L
TREAZNX DD FT, RABRTRERLINXTT,

extension module (HEREY 2 —1) C % C++ TEPNLEY 2 —/L T, Python @ C API ZF|H L T Python
aA7er—Y—a—-FeehebLET,

f-string 'f' R 'F' LI WIXFHN Y 7 I Lk Mfstring” PRI, T T4 —< v FEAXTFEFY
7 7 OFEEDHITT, PEP 498 S L T2 &0,

file object (77 ANFTI 227 b)) ROV Y —ZAAD 7 7 4 )VFEIA] API (read() % write() XYV v R%&Ff
DHD) ERHLTWAATI 27 bTT, 774037927 ME MEEINFRICK 5T, EEOD
TFTAARZEDT 7400, ZOMDEA TDOR ML —IR@ERETNA 2 (BIZF, EEAHRS, 4V XEY
Ny T 7 VT v by NATFE)NDT IV RREZHENTEET, 77 ANMFTT =7 MR file-like objects
X streams & BIHINF T,

T7 AN T2 MIQWFEBE3IEEIVET: Lo NAF V=T 704)L. N7 7Ehi= N1F
=T 7). ZLTTFFRACT 70 TFo A VX —T7 24 RF 10 EYV 2 —LTERINTVET,
T 7 ANF T 27 b BAEBIERENTL T open ) BEEES Z 2 T,

file-like object file object ¥ [AFE T,
finder (774 X)) A YER=PEINTWVWBEI 2—1LD loader DERERITTE2AH T =27 F T,

Python 3.3 YT 2 MO 7 7 4 Y X3 H D £, sys.meta_path TEEHIN D meta path finder
¢. sys.path_hooks T XN 3 path entry finder TF,

Nz OV TIE PEP 302, PEP 420 BX U PEP 451 2L T X W,

floor division (Y] D& TRRE) —FiLWERICY) D 5T 2 BUAMRRE, YD B TREEE T // T3, HlRE
11 // 413 2112k D, 2R FMFEE/ NS ROBDORETIE 2.75 2V iB-oTE %3, (-11) // 4
X -2.75 2 INEWAIZ A2 FRIE: ADERRADOADEITI) DT -3 1485 I ITHERLTLIEX
W, PEP 238 ZZHLTLZE W,

function (BI%) MO LENCMEZ IR —HONXD Z & TF, BIRICIZ 0N Lo E5|18 2T Z LR E T,
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FEDRITRHI T Bz RS2 Z e ik E 5, R5IE. XYV v F., function ZBL T X W,
function annotation (B#(7 / 7—3 2 ¥) BD T X =X RRDED annotation TF,

By ) 7—rarid, BEREEYE bbbz d: flziX, ZoBE 2 20 int Bo5[5
P HEEN. £/ int BORDEZEO LI TVETS,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

B 7 57— a > OXEIE function OEI TR S TVWE T,
MERED AN B 2 variable annotation ¥ PEP 484 &ML TL 72 & W,

_ future__ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python.
The __future__ module documents the possible values of feature. By importing this module and
evaluating its variables, you can see when a new feature was first added to the language and when it

will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—yaL s> ay) ZHALREEDLDNSE Z L DRWAEY ZENT 208 T3, Python
& BRA T Y b e BREBEBRE LIRS 2MERIN—YaL 7 R efio THAR—YaL sy a v 217
WET, IRN—YaL s Xk ge TV a— L% Fio THRIETEZ T,

generator (¥ = L — &) generator iterator 2R FBI TS, BEOBEBUIBITWE M, yield Xz HioO R
THRLD £7, yield R, for L —FTHHTERD, next() B THEZ 1 DFOMHE LD TE S,
DM EART 2 DICHHAINE T,

BHEEY AL —XEBERLETY, XRICLK s TR PxRL—F1TL—4 ZHEITHERDH D 5,
BEREN7ERPH S TRWEGE, RO D2 B2 AL £5,

generator iterator (¥ =3 L —X A T L —2X) generator BABTERINDE AT =27 F T,

yield O 7 LT RITEIFRE (RAFERS R try 0% ¥R &ts) RIH LT, QB — B2 Al &
NEF, STRL—BAFL—8 HHEMESNS L. FWiLAGERREL 3 (BEOMENIEGFORD
W LWIRIEED & BT 5 O ¥ RIS TF),

generator expression (¥ = HL—XH) 4 7L —XZ2RITATT, H@EONXIZ, V—TEREZERT S for i,
HiFH, Z L CHBSATRER if BB OOVW TV R XS ICRAET, 25 L THEBEE. SMlo B
JTEEZERL ET:

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285
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generic function (¥ =%V v Z7BI#) 228U LRI C1#EZ 5 2 BBE D oM S L 2 BET 3, PP L
FHCE DEEZ WD RIET 4 ANy F 7 ATV XLCEDRESNET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T Z&X W,

generic type A type that can be parameterized; typically a container class such as list or dict. Used for

type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock B L TL IZ&EW,

global interpreter lock (Z'B— LA Y X T Y ZB v 7)) CPython 4 ¥ X7V ZPFIHA LTV, —EIZ Python
DNAED=F 2ETFTE2ALy FIF—2R3TH2 2R3 2EMHATT, Zhickd (dict
R DEBEBMAAAMEED) ATV 27 FETFADEKRET 7€ 2 L TREERIICZ 21T 5 DT,
CPython OFEENS TR DET, A VXSV AR Evy 7 $T5Z2 T, wAF T Ry
HET ZMHINLD TR+ 5| EHRIT, 4 V&2 T XREMRIIILF ALy FMETE2 X512k D £73,

7272 Uy BEHED 2 0SB D WK DO DIERE Y 2 — Uik, By & 25t BR C 0RO E VI % 3
%X X2 GIL 2R T 2 X5 ICRGET SN TWE T, %7, I/0 Lz 3 2556 GIL 3EICHREh T,

MR HHASAVF ALy ME” Led 27V & (2R 27— 2zl vkETr v 75 2) H6
REINF LD, —BilRS I Tety P DBEDNRT 4+ —< Y ADPEP oD THRINLERATL
Joo TONRT =3V ADOMBEERHRL LS T2, EENIDEMCRVRTFIX FBEMT 2 E 2
LRTVET,

hash-based pyc (/N > 2= pyc 7 7 A V) IESHEEHHIT 27012, BT 2 Y =R 7 7 4 VO RMEERH
REZI TR Ny Y2 fBE2HHT 24 ba—FDF ¥y v > a7 74 LT,

hashable (/v ¥ 2 A[RE) Nw 2 adgE kA 7Y =7 beid, EHFHBTZEDO RNy Y2z HD
(_hash__ ) AVv FABE), o+ 7V =2 b LHEBATES (_eq O AV v FARE) +7
Pz M T, AR Y > 20[REA TV 2 7 PRBTHE Uy & 2 BE2FRFORELRD D £5,

Ny Y aFRERATY 2 7 P AHEDF —READA VA LTHZ T, HEPESD T — XN
Ty ¥ 2 fliZ2 o TVWEHETT,

Python @4 I 2 =X TNV RBEAAAFT T =27 ME FE ANy Y aR[RETT, (VA MPHED X
572) T a—=RINIRAYTFENY Y 2 RAJRET T, (X TN frozenset DX H7R) 4 I a—&T)Niga
YTFE BEPNAY T aTRETHLEEDANY Y2 A[RETT, 2P —ERDI FADA VARV AT
HBEIBATI 2 MEF T A R Ty S 2 THETT, ZHEIEET (HEERVT) HERRIIIES
flicd b, Ny ¥ afli id) KHELNET,

IDLE Python OFABIFHERE (Integrated DeveLopment Environment) T3, IDLE (& Python OFE4E) 72 fT
IZFE STV BEARBEEED LT 4 R 4 ¥ X T) R T,

immutable (£ I 2—&7N) FEEDEEF07cA TV 27 M T A2 —RTNBRIATI =7 MIE, B,
XEH, BIXUXTIAREDPDHDET, ZN5DA TV =7 MIMEZEZ ONFR A, HOEZFLEZ RS
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B3, ¥ieia A 7o =7 PR LETNEZRD FH8A, 4 32— F TN EAT7Y =27 ME BED Y
¥ afHPRE L R B IR CTHERKH 2R LR, HEDOXF—HZDHITT,

import path path based finder %3 import 3 2 E€Y 2 —VZ2REKT 251 (£7213 path entry) DY R b, import
H, 2OV R MIEE sys.path 2ORETH, $ TR0 F—YOHBEFHE v r—2 D __path__ B
"o HRET,

importing »%%EY 2 —/L® Python 2— FMF|IDEY 2 —LD Python 2 — FTHX 23 X 5ICT 30U TT,
importer TV 2 — A ERLTHE—-FFT24T7I 7 b, finder & loader DEEBHTHHE24ATI =7 b,

interactive  (Xf&GAY) Python ITIXXEEHIA > X 7Y XA3H D, XPREA 2TV E2OTa T MTANT S
CENBBICEATEINTHERE RS 2B TEE T, python G5 IHELG X FTICETL T LIV, (a¥
Ea—XDXA Y RA=2—7»5 Python DMEEHNA > &2 7V X2 RETE 206 LOLEEA, ) MaElIAf ~
XY RE FILWT AT T2 L TALED, EY 2=y r—YDHZEIHWTAS (help(x) ZHZ
TBWTLEIW) DI IHEF LY — L TT,

interpreted Python (&4 > X 7Y XJEADEFETH D, a4 SEFOMNMIMBELE T, (N1 ba—-Fay
NA DD Z7D12, ZOXRFNIBHKTTD, ) TITOA VXTIV RFiBELIE, V—RAIa—FD7 74l
. ETFETAREFRICL ThrSETIE 2L Vo BER LIS, BERFITTEL I REKRLET, 1
27 XBAOEFHETERE., a2 4 FJBRADEF/BLDBHFE TNy 7OV A 7 V3R NbOD, Trs
7 L DFEITF—MRITENT T, WEER BTSN,

interpreter shutdown Python £ X =7V X =¥ v v PRV REFEINLFIZ, TP 2 -1 ITRTDY
VT 4 IIVERNEREE L R YD, TNTOMRLZY Y — R ZEEMCERT 5, Bl 7 2 —XCAD &
o 07 x—RF AN=JAL IR 2EBENTHLET, CARED -V —ERDTA 77 X —
% weakref I— LNy IPELHEINE DD ET, vy v PRV YT 2 —AHFICHE[TFTENEa—F
. FNPKET DV Y —ADRTTIEELRWV (XL H20IXF7 4 75V —FEY 2 —/L% warning HfE
TF) 7=DIThRA 2 BISNCER L £ T,

AVER—FYERT vy bR YT EREHIZ  main_ BTV a2 —AREFTEINTVWSEZAZY FFDHE
TP T L2 T,

iterable (RIERATREA 70 =7 b)) BEE—EIC 1 DFTOREE A7V 27 FTF, KIEAHEA 7Y 227 FDfilic
IF. (list, str, tuple W2 72) 2TOY—r Y AWML, dict ® F7AINFA Tk twvo®ko
MOIES = Y RB B B0 Sequence BEmZEE L7z __iter__ () XYV v Fh __getitem__() X
Yy REFOEEDI FADA VARV ANEENET,

RAGRTREA 7P = 7 M for —THNRZOMEL D> =7 Y2 ((RiE: 22 TOY—r YR, =7
YARTRIR L D WS FR) BB L 2 2K (zipO, map(), ...) THATE X3, KIEMRE
727 b EMBAHBEE iter O DI LTETE, ATV 27 PIHT 24T L —XZRLET,
DA T L —RF—HDEZ 5 FHETEIMEN TS, BEIRIEAGEL 72 =7 b2 BRITE, iterO %
MEATEDATL—RA T 27 e HTTRIET 2MBBEEIDHD ¥ A, for XTI Z DEIEE HEINIZIT
W, R ELOEREER L TL—F2EILTWAEA T L—R2RELET, 17L—% . =7
VATVl —82 BRLTLIIEZ N,
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iterator (A 7L —%&) T—ROMNERBT 24727 FTT, A 7L —KD __next__() XV v F’Z’ﬁﬁéb
UM OIS (%7385 5B next O 1CET) &, FHAOTOERE—oFORLET, 7—XH%K
{iz3t, b HIZ StopIteration fISf XL L EF, ZORKT, A 7L —&F 7P =7 b Gi)i'%f
BY, FhLEE __next__ () RMEMATD Stoplteration ZEHLET, A 7L —XiZ, 2DOA T
L—&XF 727 FEEREZIRT __iter__ () AV vy FEFEELRITNIRSLRVWDT, £ 7L —Xifho
iterable 2T 2IZL AL DFFICHHATEE T, Fo 2D LAFINMIERORIEZITO X5 ka—
FTF, (list D& S57%) avy7+-4 7Y =7 Md, BEZ iter() BBUCA 7Y =27 MITEL D for
N—=TNTES 72T, Fil B REHOA 7L —X2EMLET, ThEATL—XTTBS 358, Hi
DA TL—=>a y THABADRIUA 7L =44 7Yz 7 F 2RISR 20, ZDary7FD k51
BoTLELETS,

F 7 BRI typeiter 2B D T,

key function (F—BIE) F—B%k. H 2 WVIZIREREE X, ¥V — MRIEFLLR D 72 OfE % IR 3 O°HY U AT iHE
7Yz 7 b (callable) T3, fl 21X, locale.strxfrm() % ¥ —PBIICME XX, v r — L KEFEDOY — O
BEICDo oY = F—%IRLET,

Python ®Z < DY — i3 F—BHEZII WY BROU S ES 7L —TbEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £9,

F—BEERL BTV DD D F5, HIZIE str.lover() XV v FERXF/NCFEXANLZWY —
PEATSF—BE LTS Z e HKET, HBWVIiE, lambda r: (r[0], r[2]) @& 57 lambda
ReOF—BBEELZ B TEE T, £/, operator TY = —/LIX attrgetter(), itemgetter(),
methodcaller() £\95 3 DDF—Ffa v A M7 7 & 2Rt LTVE T, F—FBOED FeHwED
fili% Sorting HOW TO ZZH L TL 72X\,

keyword argument EF|H 2L T EE W,

lambda (7 4%) BHL D4 >~ 54 YEET, BEHCH S 2IFHiichs 1 20 X 2E84FT, T4
REEBUEE A #0E lambda [parameters]: expression T,

LBYL Z23%5EDM (look before you leap) ] OIETT, ZDaA—7 4 ¥ ZAXA LTI, FUHLPHRE
oA, BRINCHTHESM (pre-condition) HIEZITWE T, FAFP 7 7ua—F L xflINT, if XH
X AFDbNZ DHPRHEINT T,

SILFALy MEESNERE TR, LBYL 770 —F13 7 B27 #fE e 7 R @REOBSREL5 i
ZFTVRIBHDET, HlZE, if key in mapping: return mappinglkey]l ¥ W5 a— Rk, HED
%, DAL v RBERDENC mapping 2»5 key ZW DR ERBMLET, ZORMEEZ. vy 27550
EAFP 7 7ua—F %25 Z L TRRIRTZ X3,

list (YA b)Python DMABAAD =T 22 TF, VAPEWSHHTTIN, V7YX PTIERL, fio
BETCE O HA (array) EFEEDH DT, HHEADT 7RI O(1) TT,

list comprehension (U A PANERKG) =7 Y AHOLTH L2 WVIE—HOERLNHL T, ZOME»SRZY
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ANEIRT, av7 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 35,05 255 ETOMEE 16 #EHR (0x..) LAEXFI»HRZ VR MEERL E
§, if HildA 7> a3 T, if HINRWEA, range(256) DR TOERMIUH N E T,

loader Y a2a—l%Z0— K334+ 7V 227 b, load_module() EWVWISHFIDOAY v REERLTWRITER
DERA, B—X—IF—MANZ finder P HIRENF T, FMlE PEP 302 %, abstract base class 1IZ2W
Tl importlib.abc.Loader ZSMEL T &\,

magic method special method @ < 72 7=FIFEFET T,

mapping (¥ v B YY) FEDOF—FKET ¥ K— b L TWT, Mapping »* MutableMapping D HHEEK >
FATHEINLAY vy RERELTWEaY7F 47222 T, HlRIX, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter % ¥ T3,

meta path finder sys.meta_path ZMZE L TH SNz finder. meta path finder & path entry finder ¥ Bf%
WXHHFETH, T,

meta path finder 23E2F 2 X Y v FIZDOWTIE importlib.abc.MetaPathFinder #Z B L T /2
SIS

metaclass (XX T R) 7 FADI FATT, 7 I7AERIZ. 7 7R, 77 ADEFHL, HEKZ 7 ADY X b
EEDET, XX I7RE. 206 3 05|18 LTRIIMD., 77 AZEZBEBERAVET, LAY
DATY 27 MEMZEE BRI XX 77 ZAD) 77 4L b OFEREL T FE 3, Python 23550
WEHARLDRARY FRARERTERRTT, IFLACDI—TF =T - T, X X7 7RI BEDRV
BDTY, Ll —HDBHBHETIE, XX 7 RAZHBNTT LAY Mgz LET, e 3BT
IR ADRTERSTD. ALy Re—=IWEEMLED, 77927 POEREBIFLZD., > 70 b
VEFEETLIRY, ZLOBHETHHINE T,

FEANE metaclasses 2SR L TL 72 & W0,

method (XY v F) 77 ARKOFTERSNIHE, 207 7 ADA Y A2 A0 LTHUH SN
B AV Y FBA VAR YZAA T 27 v 2B — 58 E LTRUMD 7 (ZOFE 5B self &
MINET), B & R ZAFEINZAO—T dSHL T E W,

method resolution order (XY v RERIERF) BERFICEIK Y 7 ADHREREMRINZIEEFTT, 2.3 LIED
Python 4 > 2 =7V XMEHT 2713V X LDFMICOWTIE The Python 2.3 Method Resolution
Order ZZRL TLZ&E W,

module (&Y 2—J) Python 22— FOMMHEME LTERHATI 2 P T, Y 2 —MIIEED Python
FT7O 20 M EEOARIEMERD T, BY 2 —ILiE importing DILIRIZ X - T Python IZHAAEN
3,

NYT—2 Z2BRLTLIEZZWY,

module spec EP 2 — k0 —FT3DIHbid A4 Y R— MEHHOERE FOHAZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y X TF,
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MRO  method resolution order ZZIR LT 7FX W,

mutable (R 2—&7) I2—XTNBFTT =27 M, id() ZERAD I REZEETER S, 1S a—
27)) BBIML T E W,

named tuple 7 ZHIfFE X L7 WS HEEIR. ZIAEREKLTWT, 4 U F v 7 AWML BERIIHLUEEZ
foTD77RBTEZIREDOHRLY FRICHEINTVET, 2087 5 A IMMOBEAED R > T3
ZebHHET,

time.localtime() ® os.stat() DERHEZEL WL O DHAAARNILHINE X T TT, HOH
% sys.float_info TJ:

>>> sys.float_info[1] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDBID & 512) WL O DHAHFIMT & X TG AABLTRNI R > TWE T, £OMIZH HFITE X S,
WEDZ Z AERT tuple MR L. AHIO7 4 — L FZERL TERTEXT, Z0L5K7 5 RAEF
B THEH Wz D, collections.namedtuple() 7 7 27 b UBIBITIERK L7 D TE £5, BEDOHEZ. FH
TRV AFIT & X TV AABDGRIT E X TN TIMR X Y v REBIMTEE 3,

namespace (FARTZEM) BRI N2 LTS, AREMEHEL LTHRESIAE T, AETEMICEA T
Pz bD (XYY RD) ANTIRBE-7bDRET TR, BFNZRS D, KR d D, £ L THARA
HBDLDOBHD FT, HATEMIEAAIOEREEZC Z 2o TEY 2 — A EEHR—- 55, HlZIXHE
% builtins.open ¢ os.open() FHHTEMTHEHEINTVWE T, T EDEY 2 — 0 REFEE
LTWR2HHRT %2 8T ko THARTZEMEATHM e R EZ SR L £ 9, Hl21X. random.seed()
itertools.islice() &L ¥, ZNFNEY 2—/Jl random X itertools TEEXNTWS Z & HHH
5, TT,

namespace package (HHIZEM Sy 7 =) BT v r—YDar7re LToOARMEENS PEP 420 TER
XNz package T o HRIZERAS Y &= 3B R RAEZFFLRWZ 223 TE, __init__.py 774V
RN T2®, reqular package X ER D 3,

module ZZH L TL ZE W,

nested scope (R A FEINFzRa—7)IMITERIN TV EERESIRT 28ET T, HlZIE. H2BEELH D
EfohTEREIN TV S5E. NHOBEIIMIOBRHhOZ - z2RTE%x S, A XA PSR a—7
377 40 b TREBOSRIZINTE, ZHORARFTERVOTERL T EZ WV, a— VR,
RONHIDOR 2 —FTEREHGAEELE T, RIS, 70— VERZ[ES & 7a— VA2 ofdz
FMAFEEXLET, nonlocal THHIOERICEZADET,

new-style class (MIRZA N7 FR) SGTERTDZ FAK TV 27 MIAELITW 2HKAT DO E VAT 3, LR
@D Python DN—=2 a YT FIRRANDT FRADAD __slots__ . T AV VTSR, __getattribute__()
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VI TARY y B ZLTEIRXY v FEO Python OFi LW, ZERHEREZFIHTE £ Lz,

object (F 7Tz 1) KEE (BIERMH) L ERSNIREEED (XY v F) 202 TOF—K, dLLIE 2T
DFAZAILITA DFRBORK T S 2D ¥,

package (VSv &7 —3) B TEY 2 =L HRFHNIH Ty F =P 2B L OHIKS module D Z & TF, M
Nix, %y 7 —2F __path__ B &> Python £ 72 =2 T,

reqular package € namespace package B L TL 72 &0,

parameter ({R51%1) ZAIMTOFERT BE (2 AV Y E ) OERICBOTHEENZT 2 Z3|8 2EELET, K
FIEIIE S BEH D £

o UBFLEF—T—F: U THIWE F—T—F3 e LTEIT P TEZ5/8EHELET,
2RI ZELLTRD foo R bar DX ST, 77 4 N DREIFOEETT:

def func(foo, bar=None): ...

o MEHH: BICL->TOAGAONLGIMEZHREL X, MEFMOTIEIE BBIERDGIHD Y X
FOHTZENLDERAIL / 2BDB I TERTEE T, BIZIXZREED posonlyl & posonly2 1IHiE
HHESEWCRD 3

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—TU—FRER: ¥F—V-FZEoTOAEZIONZ5HERELE T, ¥—V— NEHOF|HEER
TE35AME. FIZIELITD kw_onlyl = kw_only2 D X 512, BABERDWEIEY A McED=A]
EEMBSIBEZIEHD x DEKTT:

def func(arg, *, kw_onlyl, kw_only2): ...

o TAIERME: (ORFIETEICZ SAMEREOMET A T) EEOEBOMES A E 2 5
NBZZeRIBEELET, 2O LI RRFIEIE. LLTD args D & 5 ITRGIBEDFNC * 2213528 T
ERTEF T

def func(xargs, **kwargs): ...

o AIZERF—T—F: (fOREFIBTEICRI LNLERDOF -V — F5IEIMAT) EEOFEED X —
U— REBEZONZ e EEELE T, 2D XS RME5IEX. EDBID kwargs D & 5125 184
DHNZ ** ZOFZ L TERTEE T,

WEIBEA TS a v eHADGIBOEL L HIFETE, 7> a YOGIBITIET 7 0 MEBIEETZ
\i\j—o

w518 . FAQ @ FE5BEIR5IBDE WA TI 2?7 | inspect.Parameter 7 7 X, function €7 =2
v, PEP 362 2SR L TL1Z& W,
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path entry path based finder 5 import § % €Y 2 —LZET import path £D 1 DDGFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, A HH

7z path entry \2HBEY 2 —NVERDF B HEEH>TVET,

NRALY M) =T 74 YEPEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder %S L
TLEEW,

path entry hook sys.path_hook U X MZ® % callable T, 8E X N7z path entry WCHBEY 2 =Lk BOF

5 17iER > TWBIGEIT path entry finder 218 L %3,

path based finder 77 # L +® meta path finder @ 1 2%, €Y 22—V D import path ZHREL T,

path-like object (path-like 773 =227 }) 77 A VT AT LRRABRLE T, path-like # 7Y = 7 ME, 2%

PEP

KT str A7V 27 bR bytes 7Y =2 b, %713 os.PathLike 7R ba L ZHEEL AT =7 b
DENIPTT, os.PathLike 7B F I VZHR—-—PLTWVWELF TP 7 M os.fspath() ZMESHFT Z
©T str £/l bytes D7 7 A VT AT LRRICELTZ T, os.fsdecode() ¥ os.fsencode() &
ZNZN str HBWVIE bytes ICR2DERIAET 2DIMEZF T, PEP 519 TEAZNE L,

Python Enhancement Proposal, PEP &, Python 23 2 =7 4 i L THBRZREET 2. H2 0k
Python OHFHEEESL Z DMIELIRFIC OV TR T 2REFIXETT, PEP &, REEIC OV T O EAM
FIfAR & 1R 2T 2 HRREDFML (H5R) 2R B RNETT,

PEP 3. #HHSHEDIRRIChD 2, a3 2 =7 412 & 2 HEIREOEM & Python 1272 XN 2 3ZEHAWT DL
EDDDHEEMOEHEL 22 2 2EKLTWE S, PEP OFEZEICIZaI 2 =7 1 NOBEHR =T
S5k, RMEBERZNENTZ2ZLDEHIDHD 5,

PEP 1 22 L TL ZXW,

portion PEP 420 TEFKX N TW 5, namespace package IZJBT 5. HED 7 7 £ VD (zip 7 7 A VITHEHN

EINTVEHE D D) 1 2DT 4 L7 MV HEHE Iz D,

positional argument (iIE5|%) =H3|EH 2SHML TS W,

provisional APl (& API) £ 5 4 75V D)7 HARMERALD HFHERNICPRANA SN DT, ZD L5 %A

VR =T 2 —ANDKEREHEIZ, WETHE L EINTVEIRIIHFI N TOERADL, a7HERE -
TREr ARINIUE, BAIEERREE (A V2 —7 2 —ADHIRETEEN D) MTbOAXET, 20
IO BEHEIZLRLAIITONZDDTIEH D FHA - ZHUX API ZHHAADENCIERE L SR TWi-&E
RERMEPBER L2 Z2ICOAITONET,

BE APLIZoWTH, BTEMEDBWEEIR TRETFER) LARINTWET, BERMHAL5E
THRT AR RS RETT,

Zo7at A&, BEES A TS VEMEr R TV VT —ICEVHEBTAD NS Z L, KR
PREZTCELEF T ONE T, 3l PEP 411 22 LT X W,

provisional package provisional APl SR LT EE W,
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Python 3000 Python 3.x VU =254 D=y 7 *—ALTT, (Python 3 AEWIFRDFE - IEHIES Nz
SETT, ) Py3k” sz ddHh ¥,

Pythonic O FFET—MRIARE X THEDLNIza— F TR, Python OFHC—NR A T4 F DIZhE- 7%
ZHa—KNh, #HlziX. Python O—f&MK A 7 4 A LT for XEFoTA T I ITINLDITRTOHEE
K-> TL—7LET, toZ DFFEIIIZ DAL ND T, Python iIZERTWRWAIRKD DI
BIED Y 2 =% E50b LA X EA:

for i in range(len(food)):
print(food[il)

ZAUTH L. Ehwiz Pythonic 72 AiE:

for piece in food:

print(piece)

qualified name ([Bffi%) €Y 2 —1DFB—NVRA=THh b, ZOEI 12—V TERINLT T A, BB X
Vo RAD, 7 RR” BRT Fy PRI TT, PEP 3155 TERINTVET, by LB
79 ATIE, BHi%EA 727 bOZRIEFRLTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname_ _
'C.D.meth'

BV 2 NADBRTHEDLNDS &, REEHR (fully qualified name) 1ZTXTOF Ny F—I 2 EL 2K
DEy FEFEREL. HlZIE email .mime.text ZEKRL F T

>>> import email.mime.text
>>> email .mime.text._ _name__

'email .mime.text'

reference count (BMA TV 1) 2 ATV =7 MINT 22RO, ZRATV VAR 0ICko & ZDA
727 NIWEINE T, IV MIEFIZ Python @ a— F_ RN EHAD, CPython %
DEBELBERTT, sys BV a—lZ, Fars<x—2EEDOF 7227 hOBRBAY Y N 2H272HD0D
getrefcount () BARZRAL TV T,

regular package m#HIHIAR. __init__.py 77 AVEELT 4 L7 MY & LTD package,

namespace package IR TLITX W,
331


https://www.python.org/dev/peps/pep-3155

The Python/C API, U —2X 3.9.21

_slots__ ZSANTOEET, A YAZVABHOTEEZH O UDERL TBE, 4 VAKXV RAFEZHR
THIET, AEVEHNLET, 2RI fFbhs77=v 7 TITD, ELLFESXEPLMY v F—
BROT, Wy —X, BIZIEXAEBYDPHEREL 227 TV 75— a Y TA VARV ABKEBIFET 5.
EWVokt TZERE. HOLRVDOMBRZ FTT,

sequence (=7 Y R) BEA VT R K DMBNLRERT 7 A% __getitem__ () FikA Y v FZEU T
FR-—PL. BEZIRT __len__() XYV v FEERL iterable TF, fAAAY —F ¥ ZRNZIE, 1ist,
str, tuple, bytes 2R E¥DH D F3, dict 1F __getitem__ () ¥ __len__ () ¥ ER—-FLETH, R
DB TR MEED immutable B¥ =% 572D, =7 Y ATER L~y B2 (mapping) &
ABRENTVDIDOTHERELTLEE W,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

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—fETHREZ—DODFIBOENC X DB IRENF T,

dice (R5A4R) —Z S—T YR O—WEGOLFTT =2 b A54 R, WERE [ THA SRR
BoMicaary2HEL e b ET, BRI, variable_name[1:3:5] T3, AN (HF) idB5iX
slice 7Y =2 F2WNETHHL TWE T,

special method (kX ¥ v V) & 2 BUTKEDRIE. Bl ZEINEZ § 572912 Python 7 HHEEICH U Eh
B5AY v N, TOMEDAY Y FiE XYy FRHOREREICT VX —2a7 2 OBDOWTWVWET, K
BRX Y v FIZ2DWTIE specialnames T ENTWE T,

statement () XWEAA —F (Z—=FD” 70y 77) TAAIRZERTT, X X 2F—v—FroMiIh
2HDDEE LHNTT, HBEICIT if. while. for 23HH F5,

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 (F7XAMT7AN) str ATV 27 FEHAFETES file object TFo LIFLIE 7FRA M7 74
MEIFEBIANAL MERIO T =X APV =LA77 72AL, TFALIYO—T0 7 ZHHNIITVE
T TFARMT7 74 LDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R THFA M E—
F('r'or 'w') THWEZ 74 L TT,
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bytes-like 7T T b ZHAEETELZ 77 AN TV 27 MZOoWVWTE, N1 FUT 71 SEBL
TLEE W,

triple-quoted string (ZE 77 4 — FXFH)) 3 0D LT 4 — bElE (") 7 ARR w7 4 — () THELL
FH, WED (—H) 74— LTINS TRIIT E 2 XFINTEWEDH D FEAD, XO0OMETH
HTT, 100200820 4 — FEBEER TRy —FHLICELS 2P TEE T L. [THHCE (\) %
b THHEBUTICE D2 TEZDT, F¥axXy 7 —a Y FHEE S FRICRICERTT,

type (&) Python #7227 ORI A T 27 B DEXS5RDDOIERDET, HOWH A TP =7 MIA
EROoTVWET, A7Y27 bOBNX __class__  BMT7 7 AL7%D., type(obj) THUF L7z h HK
%9,

type alias (WA V7 R) RDHIHT, BEFENFITRALTERL £,

M4y 7R3 Ber b 2HMLT2DICHHTY, HlZIE:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

ZHERDES I VAT TEE T

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

FEEED#AAD ®H % typing ¥ PEP 484 2ZM L T2 & W,
type hint (Bt > ) ZH. 7 7X@, BB T X —XLB VDRI N2 ZHET % annotation TF,

Me > MIMAETIZE L Python TIXEHITIEH b FHAD, HIVMTY — 1 > THRTH D, IDE
Da— LV 77720 Y ZOFPFITRD $5,

Ja—rOVER, 77 RN, BT, o — AL B THEVHDDE L ¥ M typing.get_type_hints()
TR TEET,

HREDERAADI®H % typing & PEP 484 #ZM L T 72 &\,

universal newlines T¥* 2+ 2+ VU — A DEFRED—DOT, U ROIRTEZITRLBHML T3 Unix DITRKRE
"\n'. Windows OFE '\r\n'. &\ Macintosh DFE '\r', FHAFEICOVWTFHL X, PEP 278 ¢
PEP 3116 . 51T bytes.splitlines() S L T2 &\,

variable annotation (BE¥(7 /7 —a3Y) BRDH 2 0IE0 7 AEMED annotation o

ZRDH BN 7 ARIEICERZH 72 & 23, AARPRERTT:
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class C:

field: 'annotation'

BT 7 T—va i@ EEY F oDifEbRET: fIZIE, ZOZEKI int OEZIS Z & 2H
FEhTVET:

count: int = 0

BT 7T — a DT DWW T annassign i CEH L TWE T,
Z DREBEIC O W TR L TW 3 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment  ({RAEEREE) WAAANICY) D BES N RITEREE TS, ZAUT XD Python 2—% 7 7Y 7 —
P a YA AT A ETEIWTWA MO Python 77V 7 — a YOZEENZTFIT 5 Z &7 < Python
Ry TF—=IDAYAM=ILEEHEITD DB TEET,

venv ZZHAL TLZ& W,

virtual machine (Rl V) BRIV 7 PV = 7ICX DERS N3 ¥ a—&, Python D~ »iE A
Aba=Fary 4 IBHAHLE N bO—F 2FETLETD,

Zen of Python (Python ®1&D) Python #HfE LA T 2 L TOEZ %3, Python OFEHERAI T¥ %V
A ML DTT, XM7Y 7 M T Vimport this” £ T2 ZDVARAMNEHOHET,
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5z
B
CORFaXYHFIOWVWT

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

e Docutils 7@ =27 b. reStructuredText ¥ docutils V—iLt vy b EZIERKL F L7,

e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

B.1 Python F¥a Xk Bif&E

%Z < D) 4D Python 7. Python #5475 U, ZLT Python F¥aX>7—>a YIZEEBLTINT
WET, V—RBEHAYD Misc/ACKS 12, ZROHEML T WAL EFHTNCTED D ETHIRA N T v TL
THhHET,

Python 2 X 2 =7 4 225 DIEHRIEH BEMARITNEZOEBL LV R Fa X v 7r—ya VidETNERATL
7o -HHHE D!
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&R
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 3.9.21

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.9.21 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.21 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.9.21 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.21 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.9.21.

4. PSF is making Python 3.9.21 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 3.9.21 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.21
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.21, 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 3.9.21, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python

1.6.1 that incorporate non-separable material that was previously distributed

(RDR=I12Hi <)
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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 3.9.21 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,

(Ko<= 1ZHi)
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/

~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

(RDR=212#i<)

C.3. Licenses and Acknowledgements for Incorporated Software 343



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

The Python/C API, U —2X 3.9.21

HIDR— % 5D E)

CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo(), and getnameinfo(), which are coded in separate

source files from the WIDE Project, http://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

KDR=12%E <)

C.3. Licenses and Acknowledgements for Incorporated Software 345




The Python/C API, U —2X 3.9.21

HIDR— % 5D E)

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
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Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —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.
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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 http:
//www.netlib.org/fp/. 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:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(Ko<= 1ZHi)
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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
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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.
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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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descrgetfunc (C OT—4&), 306
descriptor, 321
descrsetfunc (C O7T—4H), 306
destructor (C ®FT—4HE), 306
dictionary, 321

ISk, 157
dictionary comprehension, 321
dictionary view, 321
divmod

fHAAHRK, 87
docstring, 321
duck-typing, 321

E

EAFP, 322
EOFError (built-in exception), 168
exc_info() (in module sys), 12
exec_module (C D), 174
exec_prefix, 4

executable (in module sys), 202
exit(), 51

expression, 322

extension module, 322

F

f-string, 322
file

FTSU kR, 167
file object, 322
file-like object, 322
finder, 322
float

HAAAHEEE, 90
floating point

FTTx ok, 117
floor division, 322
Fortran contiguous, 100, 320
free(), 245
freefunc (C DT —%8), 306
freeze utility, 56
frozenset

FITSx Uk, 160
function, 322

FTSxIk, 162

function annotation, 323

G

garbage collection, 323
generator, 323

generator expression, 323
generator iterator, 323
generic function, 324

generic type, 324

getattrfunc (C DTF—4HE), 306
getattrofunc (C D7T—4H), 306
getbufferproc (C OFT—4H), 307
getiterfunc (C OFT—42H), 307
GIL, 324
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global interpreter lock, 205, 324

H

hash

HAAHEEE, 79, 280
hash-based pyc, 324
hashable, 324
hashfunc (C OF7—42E), 307

IDLE, 324
immutable, 324
import path, 325
importer, 325
importing, 325
incr_item(), 13, 14
initproc (C OF—4&), 306
inquiry (C @7 —4E), 313
instancemethod

ISV, 164
int

#HAaH %, 90
integer

AUk, 112
interactive, 325
interpreted, 325
interpreter lock, 205
interpreter shutdown, 325
iterable, 325
iterator, 326
iternextfunc (C ®FT—4H), 307

K

key function, 326
KeyboardInterrupt (built-in exception), 37
keyword argument, 326

L

lambda, 326
LBYL, 326
len

HAAHBEE, 79, 91, 93, 155, 159, 161
lenfunc (C OF—%E), 307
list, 326

FITSxU K, 155
list comprehension, 326
loader, 327
lock, interpreter, 205
long integer

FISTU R, 112
LONG_MAX, 114

M

magic

method, 327
magic method, 327
main(), 200, 203
malloc(), 245
mapping, 327

FITSxU R, 157
memoryview

FTTxU K, 181
meta path finder, 327
metaclass, 327

METH_CLASS (#8#&AHZEH), 263
METH_COEXIST (MAAHZEH), 263
METH_FASTCALL (#&AHZEH), 262
METH_NOARGS (#H#AAHER), 262
METH_O (#&AHZEH), 263
METH_STATIC (¥&HAHEE), 263
METH_VARARGS (fHAAHEH), 262
method, 327

magic, 327

special, 332

FTTxIh, 165
method resolution order, 327
MethodType (in module types), 162, 165
module, 327

search path, 14, 199, 202

FITxIk, 169
module spec, 327
modules (in module sys), 52, 199
ModuleType (in module types), 169
MRO, 328
mutable, 328

N

named tuple, 328
namespace, 328
namespace package, 328
nested scope, 328
new-style class, 328
newfunc (C OF—4&), 306
None

FITxIh, 112
numeric

AUk, 112

O

object, 329

code, 166
objobjargproc (C DF—4E), 307
objobjproc (C OF—4E), 307
OverflowError (built-in exception), 114, 115

P

package, 329
package variable

__all__ 52
parameter, 329
PATH, 15

path

module search, 14, 199, 202
path (in module sys), 14, 199, 202
path based finder, 330
path entry, 330
path entry finder, 330
path entry hook, 330
path-like object, 330
PEP, 330
platform (in module sys), 203
portion, 330
positional argument (1ﬁ.§§|§5{), 330
pow

HHaAHBE, 88, 89
prefix, 4
provisional API, 330
provisional package, 330
Py_ABS (C ®¥<Z-0), 5
Py_AddPendingCall (C D%, 216
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Py_AddPendingCall(), 216

Py_AtExit (C OBEH), 51
Py_BEGIN_ALLOW_THREADS, 205
Py_BEGIN_ALLOW_THREADS (C ®< % H), 210
Py_BLOCK_THREADS (C' @Y% 0), 210
Py_buffer (C OT7T—4H), 97
Py_buffer.buf (C DAVNEH), 97
Py_buffer.format (C DXAVNEH), 97
Py_buffer.internal (C DX VINEH), 98
Py_buffer.itemsize (C DXVNEH), 97
Py_buffer.len (C DXYNEH), 97
Py_buffer.ndim (C DXV /NEH), 98
Py_buffer.obj (C DAY NEH), 97
Py_buffer.readonly (C DX NEH), 97
Py_buffer.shape (C DXV NEH), 98
Py_buffer.strides (C DA Y/NEH), 98
Py_buffer.suboffsets (C DX /NEH), 98
Py_BuildValue (C DRE#K), 66
Py_BytesMain (C DEEH), 19
Py_BytesWarningFlag (C OZE#), 196
Py_CHARMASK (C ®~¥Z0), 6

Py_CLEAR (C DRE%), 27
Py_CompileString (C M), 23
Py_CompileString(), 24
Py_CompileStringExFlags (C DE#), 23
Py_CompileStringFlags (C DEA%), 23
Py_CompileStringObject (C M%), 23
Py_complex (C OFT—4E), 118
Py_DebugFlag (C OZEH), 197
Py_DecodeLocale (C D), 47
Py_DECREF (C DRE#), 27

Py_DECREF(), 7

Py_DEPRECATED (C @Y% Q), 6
Py_DontWriteBytecodeFlag (C DZEH), 197
Py_Ellipsis (C OZEH), 181
Py_EncodeLocale (C D), 48
Py_END_ALLOW_THREADS, 205
Py_END_ALLOW_THREADS (C @< 0), 210
Py_EndInterpreter (C ORE#), 215
Py_EnterRecursiveCall (C DB#), 41
Py_eval_input (C DZEH), 24

Py_Exit (C OB%), 51
Py_ExitStatusException (C D), 226
Py_False (C OZE#), 117

Py_FatalError (C D), 51
Py_FatalError(), 203
Py_FdIsInteractive (C D), 45
Py_file_input (C OZEH), 24
Py_Finalize (C D), 200
Py_FinalizeEx (C ORE#), 199
Py_FinalizeEx(), 51, 199, 215
Py_FrozenFlag (C DEH#), 197
Py_GenericAlias (C D), 192
Py_GenericAliasType (C DZEH), 193
Py_GetArgcArgv (C D), 241
Py_GetBuildInfo (C M), 203
Py_GetCompiler (C M), 203
Py_GetCopyright (C M), 203
Py_GETENV (C ®<¥0), 6
Py_GetExecPrefix (C M), 201
Py_GetExecPrefix(), 15

Py_GetPath (C DEA%), 202
Py_GetPath(), 15, 200, 202
Py_GetPlatform (C DBE%K), 202
Py_GetPrefix (C DREEH), 201
Py_GetPrefix(), 15
Py_GetProgramFullPath (C DBE%), 202
Py_GetProgramFullPath(), 15

Py_GetProgramName (C ME#), 201
Py_GetPythonHome (C D), 204
Py_GetVersion (C DEE%), 202
Py_HashRandomizationFlag (C DZEH), 197
Py_IgnoreEnvironmentFlag (C DZEH), 197
Py_INCREF (C DFE%k), 27

Py_INCREFQ), 7

Py_Initialize (C M%), 199
Py_Initialize(), 14, 200, 215
Py_InitializeEx (C M%), 199
Py_InitializeFromConfig (C DBEEE), 236
Py_InspectFlag (C OZEH), 197
Py_InteractiveFlag (C OZEH), 197
Py_IS_TYPE (C DREHK), 259

Py_IsInitialized (C D), 199
Py_IsInitialized(), 15

Py_IsolatedFlag (C DZEH), 197
Py_LeaveRecursiveCall (C DBA%), 41
Py_LegacyWindowsFSEncodingFlag (C OZEH), 197
Py_LegacyWindowsStdioFlag (C DZEH#), 198
Py_Main (C D), 19

Py_MAX (C ®3#0O), 5

Py_MEMBER_SIZE (C ®¥#0), 5

Py_MIN (C ®3#0), 5

Py_mod_create (C ®¥%0), 173

Py_mod_exec (C @Yo 0), 174
Py_NewInterpreter (C D), 214

Py_None (C OZE#), 112

Py_NoSiteFlag (C DZEH), 198
Py_NotImplemented (C DZEH), 75
Py_NoUserSiteDirectory (C DZE#), 198
Py_OptimizeFlag (C OZEH), 198
Py_Prelnitialize (C D), 228
Py_PrelnitializeFromArgs (C DEE#), 228
Py_PrelnitializeFromBytesArgs (C DE¥), 228
Py_PRINT_RAW, 168

Py_QuietFlag (C DEH), 198

Py_REFCNT (C ®<Z0), 259

Py_ReprEnter (C DBE%N), 41

Py_ReprLeave (C DEE%), 41

Py_RETURN_FALSE (C ®¥ £ O), 117
Py_RETURN_NONE (C @< 0), 112
Py_RETURN_NOTIMPLEMENTED (C ®< %2 0), 75
Py_RETURN_RICHCOMPARE (C ®OY % 0), 288
Py_RETURN_TRUE (C @< £ O), 117

Py_RunMain (C DOBA%I), 241

Py_SET_REFCNT (C D), 259

Py_SET_SIZE (C DBE%), 260

Py_SET_TYPE (C DB%), 259

Py_SetPath (C DREAHK), 202

Py_SetPath(), 202

Py_SetProgramName (C D), 200
Py_SetProgramName (), 15, 199, 201, 202
Py_SetPythonHome (C D), 204
Py_SetStandardStreamEncoding (C D), 200
Py_single_input (C OEH), 24

Py_SIZE (C ®<Z0O), 259

Py_ssize_t (C ®OF—4&H) 12
PY_SSIZE_T_MAX, 115

Py_STRINGIFY (C ®<#0), 5
Py_TPFLAGS_BASE_EXC_SUBCLASS (A&IAHZEH), 284
Py_TPFLAGS_BASETYPE (M&ABZH), 283
Py_TPFLAGS_BYTES_SUBCLASS (MA&HIAHZEH), 284
Py_TPFLAGS_DEFAULT (##&IAHZEH), 284
Py_TPFLAGS_DICT_SUBCLASS ($H#&AHZEH), 284
Py_TPFLAGS_HAVE_FINALIZE ($8#AHZEH), 285
Py_TPFLAGS_HAVE_GC ($#H#&AAHZEH), 283
Py_TPFLAGS_HAVE_VECTORCALL (#&AHZEH), 285
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Py_TPFLAGS_HEAPTYPE (& AHZEH), 283
Py_TPFLAGS_LIST_SUBCLASS ($#H#&AHZEH), 284
Py_TPFLAGS_LONG_SUBCLASS ($H#&AHZEH), 284
Py_TPFLAGS_METHOD_DESCRIPTOR (#HAIAHZEH), 284
Py_TPFLAGS_READY ($#&AHZEH), 283
Py_TPFLAGS_READYING (¥&AHZEH), 283
Py_TPFLAGS_TUPLE_SUBCLASS (M#AAHZEH), 284
Py_TPFLAGS_TYPE_SUBCLASS (##&AHZEH), 285
Py_TPFLAGS_UNICODE_SUBCLASS ($H&AHZEH), 284
Py_tracefunc (C OF7—4H), 217

Py_True (C OEH), 117

Py_tss_NEEDS_INIT (C ®<Z0), 220

Py_tss_t (C ®F—42%H), 220

Py_TYPE (C ®~¥%0), 259

Py_UCs1 (C T —4%H), 125

Py_UCs2 (C OF—%8), 125

Py_UCS4 (C T —42%H) 125
Py_UNBLOCK_THREADS (C @< 0), 210
Py_UnbufferedStdioFlag (C DZEH), 198
Py_UNICODE (C ®F—4HE), 125
Py_UNICODE_IS_HIGH_SURROGATE (C ®<I o 0O), 130
Py_UNICODE_IS_LOW_SURROGATE (C ®<#0), 130
Py_UNICODE_IS_SURROGATE (C ®<%0), 129
Py_UNICODE_ISALNUM (C DRE%R), 129
Py_UNICODE_ISALPHA (C D), 129
Py_UNICODE_ISDECIMAL (C MDBE3%K), 128
Py_UNICODE_ISDIGIT (C MDE#¥K), 128
Py_UNICODE_ISLINEBREAK (C MDB%K), 128
Py_UNICODE_ISLOWER (C D), 128
Py_UNICODE_ISNUMERIC (C DRE%), 128
Py_UNICODE_ISPRINTABLE (C DRE%K), 129
Py_UNICODE_ISSPACE (C DE%), 128
Py_UNICODE_ISTITLE (C D), 128
Py_UNICODE_ISUPPER (C DREE%), 128
Py_UNICODE_JOIN_SURROGATES (C @< 0O), 130
Py_UNICODE_TODECIMAL (C DREI%), 129
Py_UNICODE_TODIGIT (C MDBEI%K), 129
Py_UNICODE_TOLOWER (C DREE%), 129
Py_UNICODE_TONUMERIC (C DBEA%R), 129
Py_UNICODE_TOTITLE (C DRBE%), 129
Py_UNICODE_TOUPPER (C MDBES%), 129
Py_UNREACHABLE (C ®<#0), 5

Py_UNUSED (C ®~¥¥0), 6

Py_VaBuildValue (C DBE¥), 69
PY_VECTORCALL_ARGUMENTS_OFFSET (C ®<#0), 81
Py_VerboseFlag (C OZEH), 198

Py_VISIT (C D), 313

Py_XDECREF (C DOR#), 27

Py_XDECREF(), 14

Py_XINCREF (C DR%), 27

PyAnySet_Check (C DEE#K), 161
PyAnySet_CheckExact (C DBA%X), 161
PyArg_Parse (C D), 65

PyArg_ParseTuple (C OB#), 65
PyArg_ParseTupleAndKeywords (C DEI#), 65
PyArg_UnpackTuple (C OE#), 65
PyArg_ValidateKeywordArguments (C DEI#), 65
PyArg_VaParse (C OBE#), 65
PyArg_VaParseTupleAndKeywords (C DE#), 65
PyASCIIObject (C T —42%H), 125
PyAsyncMethods (C ®F—#%EH), 305
PyAsyncMethods.am_aiter (C DX /NEH), 305
PyAsyncMethods.am_anext (C DX YNEH), 305
PyAsyncMethods.am_await (C' DX /NEH), 305
PyBool_Check (C DEE%K), 117

PyBool_FromLong (C M), 117

PyBUF _ANY_CONTIGUOUS (C ®<#0O), 100
PyBUF_C_CONTIGUOUS (C @< O), 100

PyBUF_CONTIG (C @< 0), 101
PyBUF_CONTIG_RO (C' @Y O), 101
PyBUF_F_CONTIGUOUS (C < 0), 100
PyBUF_FORMAT (C @< 0), 99
PyBUF_FULL (C ®< % 0), 101
PyBUF_FULL_RO (C @< 0), 101
PyBUF_INDIRECT (C' ®<ZH), 100
PyBUF_ND (C ®<#0O), 100
PyBUF_RECORDS (C' Y H), 101
PyBUF_RECORDS_RO (C @< o0), 101
PyBUF_SIMPLE (C' Y 0), 100
PyBUF_STRIDED (C @< 0), 101
PyBUF_STRIDED_RO (C' <), 101
PyBUF_STRIDES (C ®~¥Z0), 100
PyBUF_WRITABLE (C' @Y%), 99
PyBuffer_FillContiguousStrides (C M), 104
PyBuffer_FillInfo (C D), 104
PyBuffer_FromContiguous (C DE%), 103
PyBuffer_GetPointer (C DEK), 103
PyBuffer_IsContiguous (C DBI%X), 103
PyBuffer_Release (C D), 103
PyBuffer_SizeFromFormat (C DE%), 103
PyBuffer_ToContiguous (C DBA%K), 104
PyBufferProcs, 96

PyBufferProcs (C OF—4H), 303
PyBufferProcs.bf_getbuffer (C DXV /NEH), 303
PyBufferProcs.bf_releasebuffer (C DA VINEH), 304
PyByteArray_AS_STRING (C DBEI#), 124
PyByteArray_AsString (C D), 124
PyByteArray_Check (C DRE¥), 123
PyByteArray_CheckExact (C DB#), 123
PyByteArray_Concat (C DORE%K), 123
PyByteArray_FromObject (C DB%), 123
PyByteArray_FromStringAndSize (C DE#), 123
PyByteArray_GET_SIZE (C M%), 124
PyByteArray_Resize (C DRE¥), 124
PyByteArray_Size (C D), 123
PyByteArray_Type (C OZEH), 123
PyByteArrayObject (C OT7—4#E), 123
PyBytes_AS_STRING (C DEA%), 122
PyBytes_AsString (C D), 122
PyBytes_AsStringAndSize (C D), 122
PyBytes_Check (C DE%), 120
PyBytes_CheckExact (C D), 120
PyBytes_Concat (C DRE#), 122
PyBytes_ConcatAndDel (C DEA%K), 122
PyBytes_FromFormat (C D), 121
PyBytes_FromFormatV (C D), 121
PyBytes_FromObject (C D), 122
PyBytes_FromString (C D), 121
PyBytes_FromStringAndSize (C D), 121
PyBytes_GET_SIZE (C DRE%), 122
PyBytes_Size (C DBEEH), 122
PyBytes_Type (C DZEH), 120
PyBytesObject (C ®OF—4&E1) 120
PyCallable_Check (C D), 86
PyCalllter_Check (C DBES#), 178
PyCalllter_New (C DOBE#), 178
PyCallIter_Type (C OZE#), 178
PyCapsule (C 7 —%%), 183
PyCapsule_CheckExact (C MDBE%K), 183
PyCapsule_Destructor (C ®F—4H&) 183
PyCapsule_GetContext (C DEEEK), 184
PyCapsule_GetDestructor (C D), 184
PyCapsule_GetName (C DEFHK), 184
PyCapsule_GetPointer (C D), 184
PyCapsule_Import (C D), 184
PyCapsule_IsValid (C DOBE#), 184
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PyCapsule_New (C D%, 183
PyCapsule_SetContext (C DBI%K), 185
PyCapsule_SetDestructor (C D), 185
PyCapsule_SetName (C DE#K), 185
PyCapsule_SetPointer (C DBA%), 185
PyCell_Check (C DRE¥K), 166

PyCell_GET (C DBA%), 166

PyCell_Get (C DEA%), 166

PyCell_New (C DBA%I), 166

PyCell_SET (C DEA%), 166

PyCell_Set (C MBA%N), 166

PyCell_Type (C DZEH), 165

PyCellObject (C T —4H), 165

PyCFunction (C ®7—4%), 260
PyCFunctionWithKeywords (C ®F—4&E8Y), 260
PyCMethod (C ®F—4%2), 261

PyCode_Check (C D), 166
PyCode_GetNumFree (C DE¥), 166

PyCode_New (C DBE%), 166

PyCode_NewEmpty (C DR, 167
PyCode_NewWithPosOnlyArgs (C M%), 167
PyCode_Type (C DZEH), 166
PyCodec_BackslashReplaceErrors (C DEEH), 74
PyCodec_Decode (C DA%, 72
PyCodec_Decoder (C M), 73
PyCodec_Encode (C D), 72
PyCodec_Encoder (C M), 73
PyCodec_IgnoreErrors (C DOBE), 73
PyCodec_IncrementalDecoder (C D), 73
PyCodec_IncrementalEncoder (C DB¥), 73
PyCodec_KnownEncoding (C D), 72
PyCodec_LookupError (C D), 73
PyCodec_NameReplaceErrors (C D), 74
PyCodec_Register (C D), 72
PyCodec_RegisterError (C D), 73
PyCodec_ReplaceErrors (C DBE), 74
PyCodec_StreamReader (C D), 73
PyCodec_StreamWriter (C DBA%K), 73
PyCodec_StrictErrors (C D), 73
PyCodec_XMLCharRefReplaceErrors (C DEH), 74
PyCodeObject (C OT—42), 166
PyCompactUnicodeObject (C ®F—4&H) 125
PyCompilerFlags (C OF—#E), 24
PyCompilerFlags.cf_feature_version (C DX NEH), 25
PyCompilerFlags.cf_flags (C DX NEH), 25
PyComplex_AsCComplex (C DBI%X), 120
PyComplex_Check (C MBEI¥), 119
PyComplex_CheckExact (C DBI%X), 119
PyComplex_FromCComplex (C DBI¥), 119
PyComplex_FromDoubles (C DBEA%), 120
PyComplex_ImagAsDouble (C DBI¥), 120
PyComplex_RealAsDouble (C DE8#), 120
PyComplex_Type (C DZEH), 119
PyComplexObject (C ®F—4E), 119

PyConfig (C T —%%&), 229

PyConfig_Clear (C M), 230
PyConfig_InitIsolatedConfig (C MR, 229
PyConfig_InitPythonConfig (C D), 229
PyConfig_Read (C D), 230
PyConfig_SetArgv (C D), 230
PyConfig_SetBytesArgv (C DBEA%), 230
PyConfig_SetBytesString (C D), 230
PyConfig_SetString (C M), 230
PyConfig_SetWideStringList (C DRE%), 230
PyConfig._use_peg_parser (C DX VNEH), 235
PyConfig.argv (C DXV INEH), 231
PyConfig.base_exec_prefix (C DX NEH), 231
PyConfig.base_executable (C DXV /NEH), 231

PyConfig.base_prefix (C DX YNEH), 231
PyConfig.buffered_stdio (C DX V/NEH), 231
PyConfig.bytes_warning (C DXV NEH), 231
PyConfig.check_hash_pycs_mode (C DX VNEH), 231
PyConfig.configure_c_stdio (C DX NEH), 231
PyConfig.dev_mode (C DXV INEH), 232
PyConfig.dump_refs (C DXV /INEH), 232
PyConfig.exec_prefix (C DX VNEH), 232
PyConfig.executable (C DX V/INEH), 232
PyConfig.faulthandler (C DX /NEH), 232
PyConfig.filesystem_encoding (C DXV NEH), 232
PyConfig.filesystem_errors (C DXV /NEH), 232
PyConfig.hash_seed (C M XVNEH), 232
PyConfig.home (C DX /INEH), 232
PyConfig.import_time (C DX VNEH), 232
PyConfig.inspect (C DX VINEH), 232
PyConfig.install_signal_handlers (C DX VNEH), 232
PyConfig.interactive (C DX VNEH), 232
PyConfig.isolated (C MXAVINEH), 233
PyConfig.legacy_windows_stdio (C DX V/INEH), 233
PyConfig.malloc_stats (C DXV NEH), 233
PyConfig.module_search_paths (C DXV /I\NEH), 233
PyConfig.module_search_paths_set (C DX VINEH), 233
PyConfig.optimization_level (C' DX /\NEH), 233
PyConfig.parse_argv (C DX VINEH), 233
PyConfig.parser_debug (C DX NEH), 233
PyConfig.pathconfig_warnings (C DX /INEH), 234
PyConfig.platlibdir (C DX YNEH), 231
PyConfig.prefix (C DX VNEH), 234
PyConfig.program_name (C DX /NEH), 234
PyConfig.pycache_prefix (C DXV NEH), 234
PyConfig.pythonpath_env (C DX /NEH), 233
PyConfig.quiet (C DX NEH), 234
PyConfig.run_command (C DX VNEH), 234
PyConfig.run_filename (C DX /NEH), 234
PyConfig.run_module (C DX VINEH), 234
PyConfig.show_ref_count (C DXV NEH), 234
PyConfig.site_import (C DX VNEH), 234
PyConfig.skip_source_first_line (C DXAYNEH), 234
PyConfig.stdio_encoding (C DXV NEH), 234
PyConfig.stdio_errors (C DX NEH), 234
PyConfig.tracemalloc (C DX VINEH), 234
PyConfig.use_environment (C DX /NEH), 235
PyConfig.use_hash_seed (C DXV NEH), 232
PyConfig.user_site_directory (C ®XV/IN\NEH), 235
PyConfig.verbose (C DX VINEH), 235
PyConfig.warnoptions (C DX YNEH), 235
PyConfig.write_bytecode (C DX /NEH), 235
PyConfig.xoptions (C DX VINEH), 235

PyContext (C D7 —#2%H), 187
PyContext_CheckExact (C D), 187
PyContext_Copy (C D), 187
PyContext_CopyCurrent (C DBE%K), 187
PyContext_Enter (C M), 187

PyContext_Exit (C DREH), 188

PyContext_New (C DE%), 187

PyContext_Type (C DZEH), 187

PyContextToken (C OT—43), 187
PyContextToken_CheckExact (C DBI%), 187
PyContextToken_Type (C DZEH), 187

PyContextVar (C OF—4HE), 187
PyContextVar_CheckExact (C DBE%), 187
PyContextVar_Get (C DEFK), 188

PyContextVar_New (C DE#), 188
PyContextVar_Reset (C DEI¥K), 188
PyContextVar_Set (C M), 188
PyContextVar_Type (C DZEH), 187
PyCoro_CheckExact (C DB#), 186
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PyCoro_New (C DB%), 186

PyCoro_Type (C DEH), 186

PyCoroObject (C OF7—4E2Y), 186
PyDate_Check (C DRE¥K), 189
PyDate_CheckExact (C DBEI¥K), 189
PyDate_FromDate (C ME#), 190
PyDate_FromTimestamp (C DBA%X), 192
PyDateTime_Check (C M), 189
PyDateTime_CheckExact (C DBEA%), 189
PyDateTime_DATE_GET_FOLD (C DBI#K), 191
PyDateTime_DATE_GET_HOUR (C (DR8#), 191
PyDateTime_DATE_GET_MICROSECOND (C DEI#), 191
PyDateTime_DATE_GET_MINUTE (C (ORES%), 191
PyDateTime_DATE_GET_SECOND (C DB3%), 191
PyDateTime_DELTA_GET_DAYS (C (DES#), 192
PyDateTime _DELTA_GET_MICROSECONDS (C DRE#), 192
PyDateTime_DELTA_GET_SECONDS (C DBEI#), 192
PyDateTime_FromDateAndTime (C DRE#), 190
PyDateTime_FromDateAndTimeAndFold (C M%), 190
PyDateTime_FromTimestamp (C DBE%), 192
PyDateTime_GET_DAY (C DR%k), 191
PyDateTime_GET_MONTH (C M%), 191
PyDateTime_GET_YEAR (C (DRES%), 191
PyDateTime_TIME_GET_FOLD (C DBd%K), 191
PyDateTime_TIME_GET_HOUR (C ODBA%), 191
PyDateTime_TIME_GET_MICROSECOND (C DEE%K), 191
PyDateTime_TIME_GET_MINUTE (C M%), 191
PyDateTime_TIME_GET_SECOND (C MDR¥), 191
PyDateTime_TimeZone_UTC (C DZEH), 188
PyDelta_Check (C DEI¥K), 189
PyDelta_CheckExact (C MDE#), 189
PyDelta_FromDSU (C MDBEI%K), 190
PyDescr_IsData (C D), 178
PyDescr_NewClassMethod (C DBE%), 178
PyDescr_NewGetSet (C DBIFK), 178
PyDescr_NewMember (C DE¥K), 178
PyDescr_NewMethod (C D), 178
PyDescr_NewWrapper (C OFEK), 178
PyDict_Check (C M%), 157
PyDict_CheckExact (C DBE%K), 157
PyDict_Clear (C DBEE%K), 157
PyDict_Contains (C D), 157
PyDict_Copy (C D), 157
PyDict_Delltem (C MDBA%), 158
PyDict_DelltemString (C MBEA%K), 158
PyDict_GetItem (C DEEHK), 158
PyDict_GetItemString (C MDBAEK), 158
PyDict_GetItemWithError (C DEEH), 158
PyDict_Items (C DBE%), 158

PyDict_Keys (C DBEE#), 158

PyDict_Merge (C DEE%), 159
PyDict_MergeFromSeq2 (C DBA%X), 160
PyDict_New (C DOB%), 157

PyDict_Next (C DE%), 159
PyDict_SetDefault (C DEEE), 158
PyDict_SetItem (C DBEA%K), 157
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