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D=2 7 VTR HBREY 2 —2FH WD Python 4 Y XSV X% 7 7V r—a VITHDIAAID L
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Python 7 7V —>arrFur7<HA &7 = — X (Application Programmer’s Interface, API) 1.
Python 4 ¥ & 7V RIZIT BHEAZLANATD7 72 2AFEE C 2 C++ 0 7a <Mt L TnE g,
2D APLIZ#EE C++ »H 2K FAU LI CHHTE 2D TTH, f@RRTESRHICTT %7912 Python/C
API & Db TVET, WAKICEL 2 —~DDHM2 5, Python/C API BHWHNF T, B K
ERBERD HRERES 2 —I)b (eatension module) . 372bH5 Python 4 ¥ &7V X2Hiiks 2 C TEPNL
EY 2B T S WS HNTT, HE. KOKEERT? 7Y r—> a3 AT Python ZHKER
(component) & LTHIHFT 2 L WS HITS; 20727 =y Z7id. —INZIEZY 7Y 7 —2 a3 D Python
DHDIAA (embedding) LWFNE T,

EBRE Y 2 — L OIERIZEER D2 D T W at 2T, ” F5[#E (cookbook)” M7 Fu—FT5 %%
HTxFET, EEZHAEEFTTHELL T NBAY bW o0bbET, —H, MO7 SV r—>a >
AD Python O HAAIX, Python 23 TETHSEWRHEL SITONTE L L=, IHREY 2 —LOIERK
IR 2 & MR TS,

%< @ API ¥, Python OHEDIAATH 20HLHRTH 2 0L ITHIBFT; WA, Python %
HOIAATVWRIELAEDT V= a i, FRICEEOIREY 2 — LIS 20BN EL ZZ 21T
BTL & 5556, Python ZFEEIZT PV — a VICHDIAATASHNIEREY 2 — L OEEHITFEL
(o TBLDIEIWEZLFLBVWE T,

1.1 J—7+« > J8B%

CPython IZ&®H 2% C a— FEZFWVWTWBEAIEZ, PEP 7 OF A Fo 4 v e BEEICELRITIUT BD FE
Ao ZDHTARIALE, a¥ b Y Ea— bRRD Python D= 2 VICHEFRELEHAINE T, BHOD
P—FR=T 4 —DEI 2 - Tl ZNZ2WVOH Python IZa Y MY B2 — 3505 D TRIFIUI. 20O
BEEWIES REIIDD $H A,


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

Python/C API % 5 /=0 1c 0Bz, BIEL. BB X~ 0 DR TOEREA ¥ 70— FT512E. LLFOAT:

#define PY_SSIZE_T_CLEAN
#include <Python.h>

Y —RAa—RICEABLET, ZOT2ERT 52, fHlEAy X <stdio.h>, <string.h>, <errno.h>,
<limits.h>, <assert.h>, <stdlib.h> % (FIHTE4U) 1 > 2L — KL E T,

AMR: Python &, AT AR KXo TUIMEEANY XOERICHE T2 L5877V Faty HERZT-o T3
DT, Python.h ZWVWINDOEFHEAY XX D JHENICA V71— F HRIEED FHEA

Python.h # A4 ¥ Z7)L— R¥ BRI, #IC PY_SSIZE_T_CLEAN #EHKT 3 Z e BRI NE T, Zo~vrn
DIEFNZOVWTIX 5| BOBIREMEDIBE 2SI L TLZX W,

Python.h TEHEXN TS, T—FhbHZ 3HATET (Pythonh 254 ¥ Zl— F LT3 EEHEA y D%,
ANERR = £ 37) wid, BT Py £721F _Py DM X EF, _Py T E 2%4HNE Python FEZETHEMER 3
572D DHHTT, JLIRED 2 —LOIEFIXH - T b TR A, HHEERD X 2V NE TR ADEE L FFE
HHEHA,

ARR: API O —H13, Py ® Py TIAE 2 4FIZERKT 23— FERHENICEVTIIRD $HA, BrHa—
FEHDANZREL X820, D Python D A=Y a Y CRICAHIBERIN T, 2—FDEWza—FD
AR S < T2 AMREMED D D £ 37,

ANy X7 7 AV EIFEE Python ¥ HigfA Y X =1 &% 3, Unix TIE prefiz/include/
pythonversion/ B X U ezec_prefiz/include/pythonversion/ IZEDILE T, prefix & exec_prefix
% Python % )L R § 28D configure 227V 7 MIE5 X 7235 X ZIZHIG L., version 1& '%d.%d" % sys.
version_info[:2] ZXGL %3, Windows Tld, ~v Xid prefiz/include WCEDPNE T, prefix A4
VAP=FIHELIA VAL =ALT 4 LT FYTT,

Ny REA I N—FFT 2, BNy XDA-LT4 L2 Y (leDT 4 L2 ) OEERRT) 2, 2
VRATGWAYIN—=RIT 7 ANERRT 27D DRICANET, BT 4 L7 MY —F RRITANT,
#include <pythonX.Y/Python.h> D KSWZLTE BOFREA ; prefix ND T T v + 74— AIIRF LR
WAy X3, exec_prefix 677 v b7 4 — LMRFONY XEA V7N —FLTWEDT, ZDX5 Ltk
EEITS LEBDTZ7 9 b7+ —LTOELFHTERILRD FT,

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

4 F1E LIS
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1.3 Efla~o0O

Python O~y & —7 7 A MZIFERZ~ 7 a0 OPERINTVET, 2LO~ 7 uld, 2RI
D¥ 25 (BlZE. Py_RETURN_NONE) DELITERDVH D £F, X O~z Ebrz2d 5o~ 0
BINEDAY X =T 7 A NVMZERINTVET, 7L, TITERIFNIEINTVWE ZIERD $8A,

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 TEM.

Py_ABS (x)
x OMHMEZIR L %5,

N—ar 3.3 TEM.

Py_MIN(x, y)
Xty ORMAREL T,

N—3 g v 3.3 TEM.

Py_MAX(X, y)
x ¥y DRAMEZRLET,

N— g v 3.3 TEM.

Py_STRINGIFY (x)
x % C XFHANEHLF T, Hlx13, Py_STRINGIFY(123) & "123" #KEL 3,

N— g v 3.4 TEM.

Py_MEMBER_SIZE(type, member)
(type) HEKD member DY A4 X% NA FHEATRL £3,

N—3 g v 3.6 TEM.

1.3. EFlz<o0O 5
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Py_CHARMASK (¢)
FIBUISCFED, 128, 127] H B W [0, 255] DHIPHDOE TR IR D $H8A, 2O~ 7 nld {5
BLXF ZFv AL c BERLET,

Py_GETENV (s)
getenv(s) WM TWVWEFTH a~v~ryFI74 T -EFEIILELEHEE (ODFD
Py_IgnoreEnvironmentFlag A%E I N7z E) NULL iR L £9,

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

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

Py_DEPRECATED (version)

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

VN7 i=57 0 N/ G

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

N—gr 3.8 TEH: MSVC #R— bpEMmEnE Lz,

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

docstrings, the value will be empty.

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

VN7 =57 0 N /MG

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

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

PyDoc_STR(str)

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

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

VN7 i=57 0 N /G

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

RDOR=I ki)
6 F1EIELHIC
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(FiDR— 25 D %)

{NULL, NULL}

};

1.4 #7920k BELUERBAVV b

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

2T Python #+ 7Y =2 MZIE (Python BBAIT S &) B (type) L BWA T >+ (reference count) 3%
DET, HBA T2 VORZ, 20TV =27 MR OBEOA TV =7 Mo (FIZITEE, VA, 22—
PEZEBE, Y, ZOMBEITOWTIE types THALTVWET) ZELE T, K<ALATVARIZDON
TiE. FASZODBFHEL T, 237227 FBZOHEHE S pFARLNE T fil 21X, PyList_Check(a)
i, a TRENZATI =7 b Python VA MDD X (02D ZIZRY) BEEEZIEL 3,

1.4.1 BEEAY >V ME

S HOHEMIZERD (LI UIZIEEICR 512) AV 44 X LaEERNOT, BRAY Y MEEER
2TF, BEAYY M, 5347V 22 MCH LU TBIRET > TV 2 BFET 5 5 h %2 HA 2 ETT.
BIET>TWAEHT LI, HOF TV xs NThoh, Fa—rik (55 WVIEEIR) C ZHTH -7
D, fIShD C BB D 50— AN EERFE D LET, H347V =2 FOBEAHY Y F ¥k
B, ZOXTV 2 NERREINET, ZOF TV 22 MOF TS =7 FADBEHA - TOIU.
DATI 27 FOBEAY Y MIFZUAY FENET, F2URXY FOFR, DA T x5 L OB Y
VRAERICES L, SEEEOF TV s MORIENS, Lok AGICUBEE ST, (52 ThR
CCHWEBRLDS A 7Y s MIOWTHENS b 3 BIR TR, MIREE b LR T, )

ZA T v ME, HRHRNRPR D T TIRESNE T, @EDHIETIE, Py_INCREF() =7 RTH7¥ =/
FDOBRE 1 A2 VYR L, Py DECREF() <270 T 1527 VX> L%, Py DECREF() <7 1l
incref X h d D EHETT, WS DX, Py_DECREF 27 nidZBA v Y v BAE¥ Rk o7z S hE
FANRT, BRoRGEIEATY =227 DX EY R (deallocator) ZMEIH X R IR SRV ST,
XEVFREKEIE. 7027 PORIRERL TV ABERMNICH 2D R V2 TT, BEFOXE
VR BEENE. ZORIBEEL 7Y 227 b (compound object) BTH 2HEIIE. 7Y 27 PANDMDO A
T2 PINTEBRATV Y T I7IUXY P TRE5KEAD L BT, ZOMDBERT 7 4 F 574 X
(finalize) WHEETLET, BRIV MBI —NT70—F25ZEHDFERA; LWVOIDDH, REXEYZE
ICIE. (sizeof (Py_ssize_t) >= sizeof(void¥) LIRELZHE) Pir e dZWA Y~ + DEICHE
OBy MIEFRILIZTDOXEY LOMNEDIDHZ05HTT, EoT. ZRAIVY MDA 7 U X v MIHH
REEICRD FT,

14, #7207 BELUEBRAYVF 7
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FTI 2 PADERA VEB Ao TWEA—HNRBRERETIZOWT, A7V 27 VOBRAY Y M E2nd A
YIZVRXAYRLRINUIRLRVWDITIESD D €A, HimLld, A 7027 v0BBAIV Y MEI A7V
7 PR URTEBDER SN 212 1 RSN, ZOEMMN R a—Tr ol TToBIC 1 s S
T L2LZDEE, ZOoD0BIEIEAEWVIHK T2 DT, RSB Y Y MEELLEEA, BRIV Y
FEFESEOERLIE, FREOMLLOEBN ATV 27 bEIELTVAHEA 7Y 227 b F 7Ry — b
ENBVEICTEILEHNET, A7V =27 MIRHL T, —2THHOSZEBPITOITWT, 2O
FRLOZB AU Eh 20k, ZRIY Y b E—RCHEPTREED D ERA, SRIV Y M E
EDRDEENTEERL D IS 2 EELFE 21X, Python 2 H5MUH IR IEREY 2 —LAD C BHBICA T
V7 eI LTETEETT, MUHLA =X 21&, MUHLOBETO5IEICH 3T 2 S % HGE L
£,

LoLEDS, X<{M2EbE LT, $2A 7=z 2V R M2oE &I, BRIV VR VI U X
YIFEFTRLEGLAMoTEL VS0 H N EF, MOBRIERA T 27 b2V A M2LEREAELTLE W,
STV IRTIVAYPEINTT 7RI —FINTLES ZEDEIONE T, RYIBEBELRDIX, o
Te K EZ S ICAZLBED. FRLo@EL5 | SR 3550 Python 2— FEHFH LArRBEVEWNS
¥ C7F; Py DECREF() 762 —HPAHIHZRE 2 X572 a— FRADTFEET 2720, 1T ACETOREN
BIEMCEREZEZLLZ IR D T,

REWZBRAY Y P e#ET 57 o -3, WHOEME (BIEH 2 PyObject _, PyNumber_, PySequence_,
B XU PyMapping_ TIHE ABE) OFHATT, ZNLDFEIEICEVELRE2F TV 7 OSBRI Y >~
A Y URXYPLET, —FIIIREDEIREICKR 725 Py DECREF() ZRMRBILIERINTVET;
LRV, TRRZOFBEIFIHLTL &,

BRAU Y ~OFH

Python/C API O&BEEICBIT 2SR AV > M DIRZ VL, ST 21213, BROFRBIE (ownership of
references) £\ ) BT FLFHATEE T, ITEMHIISRICHT2HDT, A7V 227 MIXT2HDTIE
HHOFEEA (A7Y =27 PEHIZHFASINT, BFIHAEINLTVWET), 2 "ZROMA” & ZOZHE»
WET2 {725 72T Py DECREF ZWFOHTRENZHS Z e 2EKRL 3, TAMEERETE, Hda—
FRZBIC L > THEHEEZBRZ 2. SEIEXZDa— RSB NBER L 1o 7RISR Py_DECREF() %
Py_XDECREF() ZWEUH LT, BRIV &% 1 DELHTHREZHVET — H20WE, 20KE%Z (BEFIX
= FEMOHLATTR) RTEL XS, » 2885, RO LAY L TSROmEEZET . W
CH UM 7= 28 (new reference) 2152, L BWVE T, FIEENEIARVEGE, WO LANISR
% 8D % (borrow) EWVWWE T, D AZRUCH L TIE. M T 24EIDHD FEA,

Wz, HLEBEIHE LT, 54 7Y 27 bAOSRZIFUOH 1 2 BEBUCE TEICIE. Zo0nRetE: B
BOA TP 27 bADZRE BHED (steal) FAEL. ZHITRVWEEDDHD £3, BRZEL ik, B
WKBBEEL- =22, BROFEENZ OB 72 IHE L. BBOMNCH LITICIZFTEEN2L 73
LWVWH T,

ZREBAMIBEBUIIIZILAE DD FEA; HISLE LTELKASNT WS DI, PyList_SetItem() &
PyTuple_SetItem() T, TAHEI—r YR ANZHRINT 252 BAMD £3 (LrL. BEOA
BHEDXTNRY X FDBIRIIBAMD FEA), THoHDBEIE. VA FRX TAVDOHISH IR E
AT 27 b AN TV BOHRENREZAZ LT3, Z2REBAIND X5 ITHRFFENTVE
5 B2, (1, 2, "three") WO X TNAZERT 23— FEULTOXS51ZRDETF (&b TR

8 F1E LIS
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DILIFENTBEET,; bo b K0EEXHERTRLETD):

PyObject *t;

t = PyTuple_New(3);

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

Z ZTC. PyLong_FromLong () \3H LWBIRZIR L, FIC PyTuple_SetItem() WCHENFE T, SHHIEF
BB EOA 7Y 227 P RFAHLEVWEEIR, SRBOEKENCH SIS, Py_INCREF() ZFHL TS
S—ODBMERGFL T E W,

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

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

L LFEBICE. XAV X M 2ER L TEZ ARSI, FRO XS BAERIEFEACHVEEA,
O PFHED H 2%, Py_BuildValue() B3H D, IFLALDEERATI 2 Vo7 4 —~< v bXFF|
format string DIEEICESVWT C DEPLERTEES, fIZE. LoZ@Hoa—-F 7y Z7id UToO
FOWEEMZAONET (7 —F v ZIZHHELTVET):

PyObject #*tuple, *list;

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

HEDBBICETSIBD X512, BICBEEMED 2720 OBEZICHR L TIE, PyObject_SetItem() ¥ ZDff
BZES OPEZ0IC—NTT, ZOHE. BRIV V2L Y7 VXY T E2REDRL, BRELIXE
B2 (" BREBZANLELNE”) OT, BHAY Y VCET2EEIIDER2CED 25, HIXE T
BEBIIG 2 5N EEE VA MO TORZDEICEY PLET:

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

Py_ssize_t i, n;

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

(KDR=I1Z%iEL)

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

Py_DECREF (index) ;
}

return 0;

BBORYEDOEE I, KIEDLERD 5, 3L ACOBBIIOVWTIE, SREZEL T 2o
TRIEMDIED S MR V—HT, 247V =7 MR 250EET X5 4% OBRIE. SRICH
TRHEMEERCHLANCS 2 $3, BHEEETT: 2L0BE. BBDRTATY 27 MEZOHT (on
the fly) ZERE N 2720, HEUH LAIDE 2 ZISER S N4 TV 27 Mt 23— DBk 250 5T
3o WMo T, PyObject_GetItem() X PySequence_GetItem() DX I, 7Y =7 MIHT 2% K
FTHHOBEEKIZ, BT RZRE2RLET (WO LU ZROMAEEICRD £7),

HERZODIZ, BEEPRTSHROMEELE TS0 500, EOBBERIETr2 ks, CHRETZZ
ETY — BRMECH LR 8D BRI LTELLA 7Y =7 o) X CORMEICIEEFRSD %
BA! o T, PyList_GetTtem() %{fio TV R MNOBEZERBLGEEICIE. SROMEFICERD FEA
— D, FACERZFELCY R D> 5 PySequence_GetItem() (MHFH ZOBBITELFELIIEEZLE D ET)
ZESTHMDHT &, BENLATI 27 MITWHT 22 E1R T,

IR, BB 542 ) A MIH L THRERZOAF 2 AT 282D X5 L THEIT 202 RLHIT
9 —D0I PyList_GetItem() ZfE->TWT, &5 —DI PySequence_GetItem() Z{Ho>TWET,

long

sum_list(PyObject *1list)

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

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

return total;

long
sum_sequence (PyObject *sequence)
{

Py_ssize_t i, n;

long total = 0, value;

(ROR=212F )
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(FiDR— 25 D %)

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

total += value;

}
else {
Py_DECREF (item); /* Discard reference ownership */
}
}
return total;
}
1.4.2 &

There are few other data types that play a significant role in the Python/C API; most are simple C types
such as int, long, double and char*. A few structure types are used to describe static tables used to
list the functions exported by a module or the data attributes of a new object type, and another is used
to describe the value of a complex number. These will be discussed together with the functions that use

them.

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

1.5 FIs

Python 7u 7' o7~k HEDZ I —UHENRKRER Y X7 T ULIFNERS BEEZHD FEA; LWH LKL -
AN, MEOFECH LA, ZOFRMOHLAL 2 WwWo/2BHI1I2, by TLRNILDA VR TY REETH
NI LE T, AV EZTFTUEREBIE. AX v 7 FL—ZANy Z e &b THNE 2 —FICHE L5,

LIZAD, C IR IvoRE. T —F = v ZIFECIHRCTbER D £42 A, Python/C API O£
TOREIE, BIO F¥ 2 X > THHIECHAD R VIR D IS 2 5TT 2 ATREMEDLNH D £ 3, —MRRVREEL L
T. D207 —IEBT 2 &, BBUIRAIN 2FE L T, BENICBT 2 ZROMEEZ 2 TR
FE L, =7 —1{H (error indicator) ZIRLET, FFaX L PZEINTRVIEES IO —(HIBEBROR
1.5. s 11
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DIEDOTNZ K 5T, NULL % -1 DEBELHRICRD 5, W OO TIE 7 - VETH/fBERL. Hidx
F—%mL %7, EODTHOHOBEBTIIAMLR LTS —HBIELIRI B 57D, HDVEVWREDEZELRD
32D T. PyErr_Occurred() THRINICZ I =T XA M 2{T5RBERH D £3, 2o OFISIEICIHRI
WREXaxXy M kg,

ISR DIRBEIETR (exception state) 1. AL v FHAMICHEIW-FEEEE (per-thread storage) N THEM
ENET (ZORBEHEBIZ. ALy FREDRVWT SV —>a Tl e— L RGEREHEFA T TT),
—ODALy FRZODREBDOES S FINBFEEL D, FERELTVRVS, 2D %3, B
PyErr_Occurred() 25 &, ZOREZFANSNET: ZOBEKIEIHINIFE LIZBIEZ oA 4 7
Pz MTHT 2SR (borrowed reference) 23R L. Z 9 TRWVWE 2121 NULL iR L 3, flShIKEE
ZRETHEBIIBEZ S H D ET: PyErr_SetString() i3d o b I<HONTWS (A, b o bILAMK
DRV BINERET 572D DT, PyErr_Clear ) EHIFVREEEHRZTHE L E 2 B8TI,

TRLHISVRERRIZ. 3 204 7Y =2 b fISLOEL, FINDME. ZLTRL—ANy 7, 26KV ET
(A7 =27 bd NULL ZHUDFET), Zh 6 DIFHIZ. Python @ sys.exc_info() DFER & [F UE
ZRBHET; idWwRA, C & Python OFIFHRERHIZEFE L TED D ¥ A: Python BT 561444 7
¥z 7 Md. Python O try ... except X THRITMWH LA 7Y =2 b 2RT 7. C LILDOBISHREENE
WHBTEHET 2 DI, EXNBIIMERZ sys.exc_info() ZDOMICHERET 2 X SHUDEFS 5 Python DA
Fa—=FAYETVEDRAL N —=TZEET 2 T, NP EBOMTZIFEL SN TWBREEZITTT,

Python 1.5 %51, Python TH N 7/za— Ko HEMREBIERICT 72X 24k LT, #ERRXATH
TAL vy RE—T7 KA sys.exc_info() KHR->TWADTHEREL T XV, ZOBEIX Python 2 —
FOFTENTVE AL v FIZBIT 2 HIAMKEBHEREZEL T, £/, ZhsofiFREERICN T2 7 7 +¢
AFBUE. W7 L SEKRDT (semantics) BEE XN, H 2BBHFIS 2HIET 2 . ZOBBEFEITLTYL
ALy FOFSMREERZ RFEL T, O LAIOBISREBHERZ MR T2 X5k D L, ZOEHEIC
XoT, BEZIICAZBBIBENR > T b hlz EEEZT Tl SIS, fSLIEEa—F
TELBETWEAZEIMELTVWETS: £ FL—XNY ZHDRAX Y 7 7L —ATERINTNE AT
V7 AL UIETRELCHEGZKOZATVW0ZKR LTVWET,

—MRA7ZFEHE e LT, D28 R OBBENOH LT o 20FEz2 S8 5 & &, IO LA BEEHIS
ZEHLTOROVHAFARL S TR ST, d LEH L TOIUR. 2 OBISMREEEHIEFE O H LHNCE S 72
I D A, WOHLITTOBBIIA 7Y =7 VBROMEME TN THREL, =7 —HBIE2ERE 2T
B ERADN, RPN EZRET 2LEX BODFHA - TARI 2 TIUE, o FREHEINZEND
Df e EHEELTLENY, =57 —DFERZDS DI T 2EERBEREZKS ZLiZ2D 5,

Bist i L TETHNE. £D sum_sequence() T/RLTWVWET, BRICH., ZoflTid=s —2B L%
BT oS HERS 2 E DD D A, MUFOBBOHITIE, =7 — 10T 2RBRICOVTRLTVE
3, £3. £S5 LT Python TELOPFELENEL TS 5 5 7DHI12. Ffi7s Python 23— FZ/RL X3

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

UM s 23— Rz C TREICENLDHDOTT:
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int
incr_item(PyObject *dict, PyObject xkey)
{
/* Objects all initialized to NULL for Py_XDECREF */
PyObject *item = NULL, *const_one = NULL, *incremented_item = NULL;

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

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

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

goto error;

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

goto error;

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

/* Continue with cleanup code */

error:

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

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

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item) ;

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

At ZOHE C T goto XEMES BEIDDHEZFTRLTVWETR! ZoflTix, FEDOHIsEILIET 2
72®IZ PyErr_EzceptionMatches() B XN PyErr_Clear() ZE 55 0% RLTWVWET, £k, FrGE
ERoTWSSIRT, fHD NULL I 208 LB WD DEIET 2 729HIT Py_XDECREF() % ¥ 55 bR
LT0ET (BBHAIC X PV Tng 22 FER L TLZX W, Py_DECREF() 1 NULL ZICHi<{ bT &
277v2al¥d), ELLEESE 2701 AR OZR2REET 570 DA% NULL THIHHL
T IEHNEETT; A, Do LORVEZERT HFRICEL -1 (KK THLL THWT, &%
OBFMEUHLETS FL Vo 2EAEICDA 0 () ICRELET,
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1.6 Python DiE&HIAH

Python £ ¥ & 7V ZDEDAAZITI N (WODIRILREY 2 — L OFZFOMR) AU T &I UE7%
LIRVEERZ X ZIE, Python 4 ¥ &2 7V X2 OHA{LILIE (initialization), & L TEZ 5 I3 T0LHE
(finalization) T3 4 Y X TV XDIZL AL DKREIX. A4 VX T XDEEHRLHIEZ EH A

AR CALIE 21T 5 BIEIE Py_Initialize() T3, ZOBKIIT— FEADEY 2 — A0 525 T —
TNEER L, LHEE S EY 2—) b builtins, __main__, BEXL sys ZERLET, /. TV 2K
FRR (sys.path) OFIEHLBITVE T,

) =

Py _Initialize() OHTIZ. 7 RZ VY T+ AD5E VY A M (script argument list, sys.argyv O Z ¥)
EPRELETA, TOERPRICHEITEINS Python 2 — FNHTHER S, Py Initialize() DK T
PySys_SetArgvEx(argc, argv, updatepath) ZFEUH U THIZRANICERE LRI IUIR D £R A,

FEAEDT AT AT (FHT Unix & Windows &, Ffll2SHTHLICERRZDIELETHY), Py_Initialize()
FHEHED Python 4 ¥ &2 7V X EZITIHAK DG T 2 #HERRICE SOWT, Python D74 75 U H
Python 4 ¥ & 7V REFHRADL S DHHM AR TROD 2 L WIRED FICEY 2 —VRBAREFHEALZ
T DD IOMRTIE, = ravxy FREASR (BREZA PATH) FiTH D% 57 python &\ 5 il
DETT7 7 ANDEINTVEZT 4 L7 PUVDET 4 L7 MU 25 DOMHENT, 1ib/pythonX. Y &\ 5 KD
TALZMUERLETD,

il 21X, Python FEITHA3 /usr/local/bin/python TROM -7/ F 3 &, Py Initialize() &7 47
Z UM /usr/local/lib/pythonX.Y KXH 2D EREL £3, (EBRICIE. ZDRIE 7 74—y
(fallback)” ® 74 77 VAIETH H D, python % PATH RIZfEWGE b E S, ) = —1% PYTHONHOME
ERETHIETIOHERF — T4 FL7/7D, PYTHONPATH 2% E L TEMO T 4+ L7 b ) 2t
V2= VRS ADANHA LD TE T,

HHAAEITS 7 TV r— a v Tl Py_Initialize() ZFFU'H 3 BIIC Py_SetProgramName (file)
ERECHT T, FRROMBRERETEET, ZOBEDAAT TV r—2a Y TOREIFIKARL LT
PYTHONHOME THA — N5 A4 FTE, EEDED 2 — LRSS ZDFNITIELIET & LT PYTHONPATH A3 A &
NBZDTHEELTLEZWN, 77V 5=y aryTEYa— URRAZREZRRZHBELI-VOR S, HEIK
Py_GetPath(), Py_GetPrefiz(), Py_GetEzecPrefiz(), B KU Py_GetProgramFullPath() DL %1
BLUARITIERD FRA (I BI1E4 T Modules/getpath.c TEFRINTVET),

72 %12, Python ZWEHLETOREIZD L LW e B E3, fIRIE H27 7V —2aryTRETZR
W HR DB L (start over) X¥ 3 (Py_Initialize() &b 5 —EMUEHIEZ) K5I Lwhd LE
Yho, HBWE, 77V r— a P Python & —BHHWIK X T, Python 2SR L 7= X £ ) BERX B2\
b LNFERA, Py FinalizeEz () 252 25 LM EZ R TEE T, F/z. BB Py_IsInitialized()
1%, Python DHAEMIEADKRBICH 2GEICELRLET, OO OBEBUICOVWTOX 54 2 HFRI.
BOTETHAL £3, Py_FinalizeEz() » Python 4 ¥ X 7Y XIZHRENTLLTDOXEY & BT B30T
TIRBW Z2ICHERELTLEI W, HIZE HHREY 2 — VKo THEREI N X EVIE, BEDL ZA1#
BT 2ENTEEREA,
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1.7 NNy JhREJL K (Debugging Builds)

AVERTYREIIREY 2 = VIR L TOEMF = v 72T 572000 L D00~ 27 B2 G312 LT Python
ZELRTHIEDNTEET, TNHDF v 7k, EfTRICKRER: —N—~vy FEREUZEHALD D %
o DT, T74NFTREEMTINTVERA,

Python 7Ny ZHREIL RO TORED Y X + 23, Python ¥ — AFLAi (source distribution) ®H® Misc/
SpecialBuilds.txt CH D EF, BEAIT U FDIL—R, XEVT7RT—XDTNw T, L VRTYEXD
XA N=TDELNVTR T 74 ) Y IBMARRETT, DN ENL FIZOVWTDA, ZOHIDKD
DETTHAL 5,

4 Y RFVYR%E Py DEBUG ¥ Z7 2B MILTary A Adse, —fIC IF Ny ZEL R twbh3
Python 23T % £3, Unix TlX, ./configure 2¥ > FIZ --with-pydebug #3iB/IF % Z & T, Py_DEBUG
PEMCRD £F, ZOHE. BEEMIC Python A TIX7% W™ _DEBUG dE#CAZ D £, Unix EIJL KT,
Py_DEBUG 23EXNRIGE. 2V 84 7 ORE{LBESNICE D 55

HrTHHT ISR T Y b TNy Zoftuc, UROBEMF =y 7 bEMRD £3:
e object allocator 12X 2BMF = v 7,
o R—=HY—2ar AN T2EMF =y T,

HHRIBRDT=DIZ, REVWPSPNEIWVIANDOXY F v A MINT 2F = v 7,

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

o 7L —LZfET 5RO, sIBoeEF =y 7,

LS TORWEIIH T 222 ML T 272012, BROZX ML —IUDPRPEDZ Y TRV AR —
THEHLEhE T,

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

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

o thread ¥ 2 —/WZXF 2BMM7 N v ZHEEE.
CZTEMINTOVRVENF =y 73 HBTL 29,

Py_TRACE_REFS 2EE 322, ZRMN —AEMLDE T, £TD Pylbject IC_DD 7 4 —L K%&i8
52z, HAPOA T 27 bOER_EHHIEY X OERINET, £2TDED YT (allocation) A3
FL—RENET, THIZ, 2TOER->TVWEA TV 27 MBRRINET, A ¥ RFTIT 4 TE—FT
F A Y2 T) XX BZXDETORLICFERENET) Py TRACE_REFS & Py_DEBUG Z & - THEERHY
WHMNZRD £,

X DFELWERIZDOWTIE, Python @Y — R (source distribution) ®H D Misc/SpecialBuilds.txt
ZSIRL TSN,
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TWO

Z7E ABI (STABLE APPLICTION BINARY INTERFACE)

EZRANC Python @ C APLIZV V—RBIIAEFEINET, ZLOEHE Y —RAEHEZR>TWT, BEFED
API ZZHEL/DEWDERWAD 3222 3HDERA (720, W2HhD APL iZ. —HIE#ERviEEI N
RRIC, HIBRShE9),

B e APT O HIEIANA F ) LL O B (ABI) $TIIIGEHAINER A, ZOMEETIC, HiE
K7 4 =L ROFHBMPHDOEFIC L > T, 22 2 APLIZBENZL TH ABLIERTLES> 6T, Z
DFFRE LT, #WREY 2 — % Python DV Y —REICH X A VT 20805 D 53 (Unix TZOH
BrZ 54 v R2—=7 2 A APFEHEINTORWEEEBIN2S LOEEAD), /. Windows T, 15
2D pythonXY.dll ¥ V> 7 LTWAIRRESY 2 — ik, Har A4 L LAZIZF LWL &V 7 LETH
BE0HhET,

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

WL ORDTr — AT, ZE ABI Z#H LWBEBTHIR T 2 8E A H D £5, TAHDH LW APT ZHAL
72 WVHRIRE Y 2 —id, Py_LIMITED_API (¥R — F L72WiR/N®D Python »N—3 3 ~ @ PY_VERSION_HEX
Dl (API & ABI DN—2 3>y #Z) Z3E LTIV, (21X Python3.3 725 0x03030000),
EBY 2= MFEHDFTRTD Python VYV —RATENEL E D, (¥ Y RADBFELLRVED) HWY Y —ZT
BEMEL £¥ Ao

Python 3.2 51 limited API i PEP 384 IZXFE(LENTVWET, C API D F¥ 2 X ¥ hTid, limited
API O—#8TZ W API I&, "Not part of the limited API” ¥ ~v—27 ZNTWVWET,
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THREE

BEKELTY

COEOEEZMES & 7 7 A NVERIEINY 7 71255 Python Y —Ra— F2ETTEX I, K Darlies
DDA R TYVRETZILIETERVTL & D,

IS DRBDW L D518 L TIEDRMEE S 22 T D 3, T % 25455C 513 Py_eval _input
¥ Py_file_input . Py_single_input T3, FMHALEOHAIZ NS 258 L TIAEBKDO®KRIZH D
9,

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

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

int Py_Main(int argc, wchar_t **argv)
FEHEL VR TV RDIZDDAAL > T 5 b, Python AR TR 75 LDEHI2ZhzHHATE
5XDICLTVWET, arge & argy 5182 C 70277 4D main() B (2—Fouasr—icit->T
wchar t ICEMEXNET) NEINL2DDL Fo K FACIRIERTARNETT, 51V A MPEEINS
AJREMED D 2 & WD RUICTER S 2 Z IFEETT, (L2 L. 518V A PR L TV 2 XXFHONEIZZE
HEINEVA), BOEIZA 2TV &2 (FIFM2 TR <) Hmic T LR 0 12, B THT L
72 EITE 11T, 51 R R HAIE LW Python a~ > R4 VXN RRo- FZ 212D %9,

Py_InspectFlag 2RE SN TVWARWVWIGE, RUHD SystemExit FIANFEAET 2. ZOBEKII 1
ZBRTDTIZRL TaER% exit 5 I LITKEDF TSN,

int Py_BytesMain(int arge, char **argv)

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

int PyRun_AnyFile (FILE *fp, const char *filename)
TELD PyRun_AnyFileExzFlags () @ closeit % 012, flags % NULL IZ L CHM{L L7z > X —7 = —

AT,

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
REED PyRun_AnyFileEzFlags() @ closeit % 0 IZ L CHMI{L LA ¥ X —T7 2 — AT,
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int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
NEED PyRun_AnyFileEzFlags() @ flags % NULL I L CTHAL L 724 > X —T7 2 —RTT,

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

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

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

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
__main__ EY 2 —)LDHT flags 2> T command & EN 5 Python V—Ra— REETLE
F, __main__ BELRFLELRVHERMFERINET, EFEERTOHREE 0 ZRL. S0P FEEL
72GEE -1 BRLES, 27 —0D->Td, fIIMEREZEZ5EIEHD TR A, flags DEHIZONWT
(ESIE SUNPR: S5

Py_InspectFlag DR E XN TVARWEA, RUHD SystemExit FIANFET 2. ZOBEKIE 1
ZRFTDOTIERL FRERA% exit $5ZIZKEDTTLEE N,

int PyRun_SimpleFile (FILE *fp, const char *filename)
NFCD PyRun_SimpleFileEzFlags() @ closeit % 012, flags % NULL IZ L CHAL L7z A4 > & —
7 I ""XVC\‘TO

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
NFED PyRun_SimpleFileExFlags() @ flags % NULL IZLCHAM{L L7724 ¥ X — 7 = — AT,

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

Flags *flags)
PyRun_SimpleStringFlags () £MITWE T A, Python ¥ —RAa— K% XY NOXFIHTIERRAL

fo P oHARAARET, filename ZZFDT 7 A VDL TRIINZHEST, 774 LT RATLDIY
a—7 1 > 7 (sys.getfilesystemencoding()) T7 22— FENZFE T, closeit ICELIRE L5
¥, PyRun_ SimpleFileExFlags 2% R I HNIC7 7 A VEZEAU 3,

AR Windows T, fp 13 NA4 FVE—FTHIRETT (flR1F fopen(filename, "rb")), %
5 L2 WEEE, Python I3TRR LF DR 7V S b EELLFEZRWVTL & 5,

int PyRun_InteractiveOne (FILE *fp, const char *filename)
RELD PyRun_InteractiveOneFlags() @ flags % NULL \Z L CTHAH{LL/7z4 > X —7 2 —XTT,

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
MEE TN A RICEEMT T 7 7 4 VD B3k —DFiAiAA, flags IHE->TEITLES, sys.psl
¥ sys.ps2 ZffioC, 2—HFIX Ty T 2RRLET, filename 137 7 A VAT LADIT Y a—
74~ 7 (sys.getfilesystemencoding()) T7a— FEh %7,
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ANDBIEECFTEINE 0 ZIRLET, BIADSREELZLSGEE -1 ZRBRLET, $S—RLI7—-D
5513 Python O—i# ¥ LTEAM XN TWS errcode.h f Y7 IL—RI7 7 A NZHBTLT7—a—F%
IBLU %79, (Python.h I errcode.h A Y7L —FLEEA, o T, BDERGEIIZDOHEL >
N—FLRFNUILLRVI EIZERLTLEE W, )

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

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

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

FEEI TN A #5277 7 A A2 S EOF IET 2 T EHAAAEITLE T, sys.psi
¢ sys.ps2 Zflio T, 2—HFIXFar T+ 2RKRLET, filename 37 7 A VAT LDITY a—
T4 V7 (sys.getfilesystemencoding()) T72— FENEF, EOF IZET 2L 0 ZiRTHh, &K
WL768082RL %7,

int (*Py0S_InputHook) (void)

char*

struct

struct

struct

int func(void) W35 7 v b X4 TOREBADRA VEXDPFETEE T, ZOEEZ. Python DA
YERTVEZOTa YT IBT A FIVRBIRZBRD Z—=IF A 5DI—FDANZ/HEO2EIITRo &
WKEOHEINET, BRYEZEREINEST, 207 v 7% L#EEXT S Z 2 T, Python DY —Ra—F
DHIT Modules/_tkinter.c 23> TW3 k512, A XSV XDTar T D4 Ry b —7
ERATEET,

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

char *func(FILE *stdin, FILE *stdout, char *prompt) &\ 5 7B b XA TOMEBAND KA
VEANHRETE, 774N MOMBE FEETLI8TA VX7V RZDOTR Y T MAD AN E 11T
FOET, ZOBIE. XFF prompt B3 NULL THRWIGEEX prompt ZH L. 52 SNT-EEEA
7 7 ANPEANE 1ITHiA FEROXFHNZIRT &0 EEDRFEINTOE T, FlZIX, readline
EYV2—MIIDT v 7 BRE LT, ITHREMEES X 7T HieMREZ IR L TV k5,

Dfﬁbi PyMem_RawMalloc () ¥721% PyMem_RawRealloc() TXEVHMEMRELILEXFH., HdWVWiT
DI E 72358021 NULL THRUFAIUERD $8 A,

N—=Y a v 34 TEHE: RDYHEIZ PyMem_Malloc() X PyMem_Realloc() TIE 7 <.
PyMem_RawMalloc() £721% PyMem_RawRealloc() TXEVMERLZDdDTHRIFIUIZRD FHA,

_node* PyParser_SimpleParseString(const char *str, int start)
LD PyParser_SimpleParseStringFlagsFilename() @ filename % NULL 2, flags % 0 12T
Bt LA v X —7 = — AT,

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

_node* PyParser_SimpleParseStringFlags (const char *str, int start, int flags)
TRED PyParser_SimpleParseStringFlagsFilename() @ filename % NULL 2 U CHH{L L 724
M 5? e 7 I \——XVC\\?O

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

_node* PyParser_SimpleParseStringFlagsFilename (const char *str, const char *file-

name, int start, int flags)
BAtA b — 27 > start - T str & EN S Python YV —Ra— K% flags 518U TR—AL %
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T FRINCFHERIAE/R I — N ATV =2 Z PRS2 DI ZOMREMES Ze s TEET, a—
R Wi & A B & 574 L 2 1 U7 S B WIBE IR B £, filename 37 7 A VS AT ATy a—
74 V7 (sys.getfilesystemencoding()) T7a— FENF T,

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

struct _node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
NFED PyRun_SimpleParseFileFlags() O flags % 0 ICL CTHM{LL72f ¥ X —T7 = — 2T,

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

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

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

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

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

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

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

RAF 7T flags ZRE LTARRET. str I2® % Python Y — 23— RFEFITLE T, globals IIFF
ETRITINERD ERA; locals Z~vy o7 ralzRELEA TV 7 b oMThBnER
Ao G start 13V — A= RZN—RF 231D ONLIREMIG -2 Y 2ELE T,

- REFEITLULEMERE Python A 72227 b L GRLET, F721&, BIAHBHEA L7274 51 NULL
FIRLES,

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

cals)
Return value: New reference. TFR®dD PyRun_FileEzFlags () @ closeit % 0 12 L. flags % NULL 2

LTHM{L LA v B —T 2 — AT,

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

ject *locals, int closeit)
Return value: New reference. Nat® PyRun_FileEzFlags() @ flags % NULL 2 L CHH{L L7z A

:/52‘—‘71-""X’C\“3_0

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

ject *locals, PyCompilerFlags *flags)
Return value: New reference. Fit® PyRun_FileExFlags() @ closeit % 0 1 L CTHI{LLzA >~

R—T7 22— AT,

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

Object *locals, int closeit, PyCompilerFlags *flags)
Return value: New reference. PyRun_StringFlags() &fITWE 25, Python Y —ZX 23— K% X

TVHDXFINTIE L fp P OFRARAAE T, filename 1 ZZ DT 7 A VDHATTRIFNIXR ST,

22 %3 E BRKELTY
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T 7 AN AT LADILYA—T 4 V7 (sys.getfilesystemencoding()) T7Fa—FINET, HL
closeit #BIZ3 % ¥, PyRun_FileExFlags () PR ERTHICT » A L EFHL 5,

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

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

Flags *flags)
Return value: New reference. NiC® Py_CompileStringExzFlags () @ optimize % -1 1Z L TH

kLl VR —T =2 —ATT,

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

Flags *flags, int optimize)
Return value: New reference. str W® Python Y —RXa—F%&2X—2ALTary41L, 1ES

Na—FATP 27 bERLET, BB =2 2T start CXoTHZONET, Zhidar s
ANAREIR A — RZHIR T 2720125 Z ¥ 2 TE, Py_eval_input . Py_file_input % L < i&
Py_single_input THENETY, filename TIHESINZ 7 7 ANKEI—-FF TV =27 MRS
LlzoifEibi, PL—ZNy 7 H BV SyntaxError HIAX v —JITH T 20[REMDLH D F
Fo A= FPR—RATERDP LD AV A AVTERDP oD LIGEIC, T4UI NULL 2R L £9,

BN optimize 12, AV FORBILLANAEZIBELET; -1 & A VYXTVED -0 47> a>T
G260 2DRIUHR#EILL NVZERE T, FRIZRL~OUE, 0 (RiBfb72 L. __debug__ 3E).
1 (assert (ZHUD FRAA, __debug__ 13f%). 2 (docstring D FrNL%) T,

N— g v 3.4 TEM.

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

erFlags *flags, int optimize)
Return value: New reference. Py_CompileStringObject () LEITWE T, filename 137 7 4 )V

VAT LADLIYA—=T 4 ¥ TT7TA—F (os.fsdecode()) XA FXFHITT,
N—a ¥ 3.2 TE.

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: New reference. PyEval_EvalCodeEz() D> Y FNIZA Y R—T 2 —RXT, a—RF
TVl e Fa— VB 0= VERTST BT £ 9, o518 NULL BEE R E T,

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

ject *closure)
Return value: New reference. 5% 6NT-FFE DB T, a Y A NWFEADI— R4 7Y =7 b %3

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

PyFrameObject
TV—LA T2 VERBTEZDIMMELIEZATI 27 v CHER, ZOBD 7 4 —L Fidwn
DTHERINEET,
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PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. FAT7 L —u%ZdHliL £5, ZAUX PyEval_EvalFrameEz () I3
Y VTINIA Y R=T 2= AT, BRITABEDDDH DTS,

PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. Python DA ¥ &Z—7 V) XD EEL, BEHENZBEKTST, EfT71L—24
fRBEMI O a - FAT I 7 b RETLET, N ba— FE2ERL T BEIZSC TS
LEEITLET, BIMOD throwflag 5IBIIIZE AYERTEE T, - DL true 25, TRASNEHE
TEFET, TRz AL —ZATI 27 FD throw() XYV v FTHHINET,

N=Tay 34 TEHE: 7274 TRENERS TRTRVI L 2T 2 0 fifz L 51, 2ol
BEFANy 79— a v 280Xk L,

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
REOFME 7 L —20D7 7 7%ZELET, BIILED true 2, KW LZS false ZIRL £7,

int Py_eval_input
B oRITHF 2 Python SUEDFMRFLE T, Py_CompileString () & —#EIZfVE T,

int Py_file_input
T7ANDHZVEMDY — 2D SFAAEN 2O K IR F 2 Python XLk D BtREL & T,
Py_CompileString() & —#IZHWVWET, ZAFTEDOEZX D Python Y —RXa—Fxar,4
TR FRMSFLSTTT,

int Py_single_input
H—@ 32Xt $ % Python SIEDBISRFI S T, Py_CompileString() ¥ —fEIfEWE T, ZHITNGEE
KDA VR TV ZNV—=T D7D EFTT,

struct PyCompilerFlags
AL F T 7 RINDTEL DOMERTT, a—F2av LT 2R005EG, I OMERs
int flags & LTHEINET, a— F2HEITT 25521 PyCompilerFlags *flags & L TH I
F¥, ZOHWE, from __future__ import X flags DNBEREETEE T,

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

int cf_flags
aAVRATT7 57,

int cf_feature_version

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

int CO_FUTURE_DIVISION
ZOEY b%Z flags Ity b2, BREBAET /13 PEP 238 12Xk 2% [EOFRE (true division)
ELTIRbNET,

24 %3 E BRKELTY
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ZOfio~w1id Python 7 7Y =227 vV OBRAY > P2 EHT 201 libET,

void Py_INCREF (PyObject *o0)
FTT2I b o TNFTEZBHRAV Y v e—OWR LET, A7V 27 b NULL TH o TIWITF EH
Ao FHH NULL TLERWEEEDEF TR\ 51E, Py XINCREF() %ffio T 72 &\,

void Py_XINCREF ( PyObject *o)
AT b o ITNTEZBRAT Y I —DOHEPLET, A7V P NULL TH-oTDH XL, 20D
LBE~ 73 Mo ELERXEE A

void Py_DECREF ( PyObject *0)
ATzt o RNTEZZRAV Y I 2—2EO6LET, £ 7Y =22 A NULL THo TUIWITEE
Ao ZD NULL TRV EHEEIRF TR WA SIE, Py_XDECREF() 2{H-TLEX W, ATV b
BRI, A 7Y =27 FORDAEY BEHEBIE (NULL TH - TidE5720) BEINR X5,

ZBE: (FIZIE __del__ O XYY REDBDI IR VAR VAMRAEY RN NIz E12) XE
) fRABEEUIERE D Python 2 — REMUEHT IR TEE T, 2D &S KRa— R TRHNIMRE
LERAN, EfTENza— FIZTRTD Python 20— SAEHBICHBEICZ 72X TEET, 2
NDENET B DI, Py_DECREF() B EIND X DFITIE, 7'a— <\ VEHH) SEERRER Y
ARZTIO 2 b —BLRBIIHERETHE2L2 VWS TT, FIZIE, VAMLOEATV
7 bRHIBRT 22— RIEHIBRT 24 7Y 27 bAOSRE—-RZHICar—L, VAR M7 —XHiE
BEH L. Zhb o —REEBIIH LT Py_DECREF() ZHUHTRETT,

void Py_XDECREF ( PyObject *o0)
AT b o NDBRATV Y I E—OROLET, A7V MINULL THIHREVERAN, £0
BE~ 73O ELERXE A, TOLANOELE, FRIE Py_DECREF() AU TT, £/, HE
TREZELBFRLTT,

void Py_CLEAR(PyObject *o)
0 DBBAT VI EROLLET, A7V 27 MINULL TH &L, FOHEIO 7 m (bt nER
Ao 7Y 227 b NULL TR, 5I%0% NULL IZ U7z Py_DECREF() Y [AUsIRED L L ET,
O3 —REREZH- T, BRIV Y2727V X Y MTBHIICTIER NULL Ity FLTL R
% DT, Py_DECREF() 5 ¥ T OEEEGKICLELSTTAET,
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HR=TaLrya VAIGEBRENAAREEDOH B3I T2 7 FOBBAT L FDF 7YX FRITS
12k, 2o~x27ue®2fE5008 K0Tl & 5,

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

TNoBE# <~ a: _Py_Dealloc(), Py_ForgetReference(), Py_NewReference() &, 4 ¥ &7V X
DAT7DONFIZBVWTOAMEHT2/2DDb DTS, £/ FB—rULEE _Py_RefTotal HFRETT,

26 BAaFEBRAIVE
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s anE

COFETHHAT 2% 25 . Python OFISN DI PLFISNDEHATE S L5127 D $3, Python Ol
NUFEDEARZ WL HBRT 2 Z e BRYITE, HilSHIE POSIX errno ZHUTe Bl aELZ R L £ 35
FELEHRFTRIHFLVISI—D (AL y FED) 20 —NLRA I r =250 £3, FITITHENLEE
BWIFLAYD CAPI B ZhE 7 V7 LEBAD, KRELALL 21237 —DRRZRTDICHE
LET, 1ZAYD CAPI BIUZZ S —A 2 =& bR, @EIEBABDSEA V2 Z2RT LIk T
BEIE NULL TH D, BB ERERTHEE -1 T3, (fl4h: PyArg_* () BIBUIFATICHRII Lz L &1
1 ZRL, KLz Z20 ZRLET).

BRI, =7 —A4 7 =&, fINOBL, FINOME, bL—ANY 7T +D3DDATI =S
FRA VR THERINE T, ZNHDRAL Y RIFZENTDH, HEINRWIEAIE NULL 122D 2 F35 (271,
W O2DOMAEDOREEILIATE D, HIZE, BISLORIA NULL O%EIE. P L —A Ny Z713JE NULL @
iz b £€A)

B 2 BRI U 7B W ORI L 727212, Z OB K L 2 e oisne &, —RINICT
T A VI —RERELEEA, MO LEBEEDA T TICRELTVE S, =7 —2LHELTHNZZ V7
TEh VR (AT 27 MBRELBAEVEIDIATDOL I %R) ZNDBFROEAKZY Y —ZABWD R
TFRICRZ22PDED 2T BERD D £5, =7 —20HT 2% iz L O HuE, Hlichid 5
NETE HDERA, T7-DEDIEIHER, TI7—DPRESNTVL EFFHLITICHISE S Z b
KUITF, T7—UHEINTORWEE LRI TEIEZ SN TV A Python/C APIDE 57«
IO LIFEM L 728 DB E» R WATREMED D D AARRTETRIT 200 LALEE Ao

AR =7 —#AlFIE sys.exc_info() OFER TEHD FH A, =7 Al FIZELZHE I TORVHA
(Lo TERERHLET) ITHBLTVSDIIH L. sys.exc_info() DFGFRIZIHIE S N7 DB 2K
LEF (LEdoTh 5 EHBLELA).
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51 HAheoV7

void PyErr_Clear ()
T34V —RE VT LET, TI7—A VI —XPRESINTVRVALIE, FIREHD %
A,

void PyErr_PrintEx(int set_sys_last_wvars)
BHED L — ANy Z % sys.stderr WL, 573 —A VI r—R%E7V7LET, 2L, =7—
73 SystemExit THBIHBEMRWVT TT, ZDHAE. FL—ANy ZEH ST, Python Fat
A3 SystemExit f Y ARV ATHRESINLLI —a—-FTHRTLET,

I — A UIPT—EPREINTWVWE L ZIZ 12, ZoBEBEFRHLTLEXW, ZAbBDEE.
Bmier s —%5|%EZZ3TL & S!

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

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

void PyErr_WriteUnraisable (PyObject *obj)
BLEDHIAL . 0bj 518UT sys.unraisablehook() ZFEUH L %75,

PINDRE STV EHA BT IBEBRECHIN 2 REZ R L P TERNE ZIZ, 20— T +1
V7 A BRIEEE X v —I% sys.stderr "NHH L E T, BRI BIFD __del _ (O XV v FTH
Bl &b Ed,

FREZELNRVHINPEEZZa Y TF AP ZIELURTE—D5 8 obj THEELITIEENE T, A6
RIGENE. obj D repr XFFIDEEX v —JWICHNENET,

COBBEMNUH T 2i2iE, sty PSR TORITAEZRD $2 A

5.2 FINDEH

UToBEEBIZ, MEDAL Y FOZI—A VI —ROFEEMMBILET, FAEED=D, 2o 0B
K ODE, return XTHIFHTE 2 X 5ITHIZ NULL KA VY EZZ2RLET,

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

void PyErr_SetObject (PyObject *type, PyObject *value)
Z DOBIE PyErr_SetString O WIZBITWETH, HIAD 7 fE (value)” & L THEED Python * 7
VI VERIEETAIENTEE T,

28 5 5 & fIsuE
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PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. ZOBBII LI —4 7 —XZ&EL NULL iR L ¥ 3, exception
& Python fI 7 5 XA TH B RETT, format LEDFIBIEZLZS R v —V2E27:0DH DT,
PyUnicode_FromFormat () D53 UEKEZR > TWE T, format & ASCII =>a—FXhX
FHITT,

PyObject* PyErr_FormatV(PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. PyErr_Format () [T TTH, AIERS OO DIC va_list 518
ZRZITED 5,

N—a v 3.5 Tl

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

int PyErr_BadArgument ()
Z X PyErr_SetString (PyExc_TypeError, message) Z &M L7z DT, Z T T message 134
BIABIREBRIELRBIB TR E N WS 2 2R LTVET, FCHECTHAT 20050
T,

PyObject* PyErr_NoMemory ()
Return value: Always NULL. Z 3% PyErr_SetNone (PyExc_MemoryError) Z &ML 7% DT,
NULL ZiRLET, Lo T, XEVARBRKR-EE, A7V =7 MEID HTHEEIE return
PyErr_NoMemory(); £ &H Tt TEXT,

PyObject* PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. C 24 77 VBB LI —%KR LT C E¥ errno *HEL L
X2, TRBISERESE S DB T, BRI errno T, H _EED
(strerror() B/ LND) METEI LTI — A v —ITHIXINF T2V MR LET, Th
6. PyErr_SetObject(type, object) ZMENH L %9, Unix Tld. errno fH2Y EINTR TH2 ¥
X, TROBEDAENLI AT LIA—NERLTWB L E, U PyErr_CheckSignals () ZWEN
ML, ZADLT—A O =R ERELLGERREINETFICLTEEE T, BEIEHIC NULL
ZRLET, LEdoT, AT LIA—ARLI -2 BLELE SRATLa—1D T v 3—BKZ
return PyErr_SetFromErrno(type); £EL Z N TEET,

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

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

TRWEHEI, type DAV AP Z 7 RXIZE=ZGIHME L THETEVWI L2 FVAEMENRTVET,
0SError ISt DIGETIE. filenameObject DA > A XV AD filename B/IEE EFRT 5 DITfHD
NEI,

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

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

N% 2 OB BBBKRB L7 & 2IThIN RN T 272012, 2O0HD 7 7 ANKA TS =7 PRI
D9,

N—3T 3 v 3.4 TE.
5.2. GISDEE 29
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PyObject* PyErr_SetFromErrnoWithFilename ( PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnolithFilenameObject () WTWE T, 7 7
ANFEIF C XFH e LTERONE T, filename 37 7 A VS AT LDIYA—F 4 V7 (os.
fsdecode()) T7a— FENET,

PyObject* PyErr_SetFromWindowsErr (int ierr)

Return value: Always NULL. Z 3% WindowsError #HAEXE 2 =D @MLK TS, 0
jerr £ & TN I NHE. GetlastError () MRT T F—a— F3AD b3, derr
H 50X GetlastError() IT&->TH XN LT —a— FD Windows FIOFHHAZED 372
12, Win32 BI%{ FormatMessage() ZFFUHH L 3, 20056, H—ERD jerr HTHE EEN
(FormatMessage() 265 5642) WIETEILI—RA vt —ITHIXTINAT =7 bR L E
3, Z LT, PyErr_SetObject (PyExc_WindowsError, object) ZMUHL 3, ZOBEEIIEIC
NULL ZiRL %9,

FIF AT RE 2 BRE%: Windows o

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

FIF AT E 2 BRE%: Windows o

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject() ZITWW % §
B, 77 ANBE C X LTEZLNET, filename 37 7 ANV AT LOLYA—=T 4 V7
(os.fsdecode()) T7Fa—FENZT,

M e]RE 72 3R5: Windows o

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

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

B, EHT BENOTEIRE T 25BN TVET,
FIF AT RE 2 BRE%: Windows o

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

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

M. 2OHDZ s ANEA T 27 FEZIFTHD 5,
FIF AT RE 2R BRE%: Windows o
N— 3 v 3.4 TEM.

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

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

T BBINDEIEIEE S B 5 RABEME N TVE T,
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M e]RE 2 BR45: Windows o

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ImportError % fBIZAN T 2 720 DRAET T, msg 3FIHD X v —
PXFHE LTy hENET, name & path 13X H 5 S NULL IZLTX L, ZH2N ImportError
@ name J&EM L path B LTy FEhET,

N— a3 v 3.3 THEM.

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

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

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

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col offset)
BRIEDBIND 7 7 A0, 17, A7y FOE#RELY LT, BEDHISD SyntaxError TR\
Blx. FINERRT 29 7> 27 45, 44D SyntaxError TH 2 L EZ 2 k5 IEMEEZBML 3,

N— a v 3.4 Tl

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
PyErr_SyntazLocationObject () ¥ TWE T, filename X7 7 A NVS AT LDLTYA—T 4 ¥
7 T7a— K&z (os.fsdecode()) N4 M XXFHITT,

N— 3 v 3.2 TEM.

void PyErr_SyntaxLocation(const char *filename, int lineno)

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

void PyErr_BadInternalCall()
PyErr_SetString(PyExc_SystemError, message) &ML 72D DTT, I ZT message (XM
£ (B 213, Python/C API B B AIERGIBE L B IRNUHEI AL WS e 2R LTVWET, £
WCHNEBCHM ST 27200 DT,

5.3

34

V= =
[=]

UTo#zw, C a—- FTREELEEZIME L X3, Python @ warnings €Y 2 — L TRENATWVS
FREOBEBE L UTET, ThLOBEBITEREREERX vt —I % sys.stderr N L E T, 2—90EH
BLT—ANEETLZEIHEET S b TE. 205G, BRIHINZEL L $9, BERMEN S OME
D7D ZDBBDBINZ XL T 20 T B AVRBRET, HIFLERE IR NGEIZREYEIE 0 T, #
ADEHEINHEE -1 T, (BEX vy YRR hEh 20, BXEZOHSOEKE A 212D
WTIEHIITE 22 A; THUIERNLRS D TY, ) fiSAsEEShGE. RO Lt o pIs L 2z
TOET Bz, BREEL TSIt U Py_DECREF() %fT\W, =7 —HEZRLET).

int PyErr_WarnEx (PyObject *category, const char *message, Py _ssize t stack_level)
BEX vy —IRRITLET, category 518UIEE T3V (LFE2SM) 2 £ 7213 NULL T. message

5.3.
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5180% UTF-8 =¥ a— RINEXXFINTT, stacklevel 1Z AR Y 7 7L — LD ERTIEDER
T BERB3ZDARy 7 7L —2DHFDEFTLTWEITLORITEINE T, stacklevel 75 1 72k
PyErr_WarnEz () ZFEOH LTV AEHS. 2 722 2D LORMEA Warning OFITTICR D £5,

% H 7 3V 13 PyExc_Warning O% 727 5 X ThRITHNIEKR D £4¥ A, PyExc_Warning &
PyExc_Exception %727 5 XT3, 774V DE%H 73 V1% PyExc_RuntimeWarning T
§, HHHED Python BE&HA 73V & BEESHTIY) THEMDFIEIATWE 70— L EHe L
THIHATRET 3

ThEEaYy br—LT 520 DFRICOVTIE, warnings EYV 2 —lDRF¥aXr7—yaryeavw
VRIAY R FaRYTF—2avdD -WATTarEBRLTLEIV, EHaL tu—1Dz0H0
CAPLIEHH FHA,

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

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

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

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

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

int lineno, const char *module, PyObject *registry)
PyErr_WarnEzplicitObject () IZEITWE 353, message & module 25 UTF-8 =¥ a— KX/

FHNTH2 L ZADRRY ., filename 1 E7 7 ANV AT LDITYA—F 4 2 (os.fsdecode()) TF
a—-FEINET,

int PyErr_WarnFormat ( PyObject *category, Py ssize t stack_level, const char *format, ...)
PyErr_WarnEz() W72 X5 BRBEETIN, EEXvtk—-—Y %27 +xr—<v FFT 3012
PyUnicode_FromFormat () ZMHH L £9, format 1& ASCII IZL. Y a— F SN FHITT,

N—a v 3.2 Tl

int PyErr_ResourceWarning (PyObject *source, Py ssize t stack_level, const char *format, ...)
PyErr_WarnFormat () 1Tl 7z BA%T F 25 category & ResourceWarning 1272 D. source &
warnings.WarningMessage ) IXJEXNF T,

N—Ya ¥ 3.6 TENM.

54 I5—A2J7—20EVEDHE

PyObject* PyErr_0Occurred ()
Return value: Borrowed reference. T7 —A Y7 —ZAPHEINTVWELTAILET, REXN
TV AHEE, HIAD B (PyErr_Set*x () B D —2d %\ & PyErr_Restore() ~Di b H1 LW\
CHUIHT2E—58) 2 BLET, RESNTOVRVEAIX NULL 2R L ET, HRZIZREDHEA
DBBEF> TVWERHADT, ZHUZ Py_DECREF() 3T 3REEIHH TH A,

O LN GIL 2G5 2 0= 03 H D £5
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R EbhfizREofMA e HEBELRVTLSEE W, ZoRbbDiz, PR T
PyErr_EzceptionMatches() 2o T E WV, (HMBIIMHEICKRM T2 TL x5, BRELRL. Bl
HEZZ FATRBLA VAR YA LRV L, H25W0WE. 7 7 ABIM05E 3 S 261504
777 APB LAV RHTT, )

int PyErr_ExceptionMatches (PyObject *exc)

PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) U, FIANDBEFICRESI N L =
WG, THEFFOEEZTRETT, fIALRAELTORWESIE, XEY 77 RERNEE 2T
LxJo

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

B4 given 23 exc DFIANE L EET G5B ICETZRLET, exc BT IRF T =7 b THBEHE
given YTV FADA VARV ATH B EWXEERLET, exc DR TIIVDGFEZ. XTNVEH 5
(BXUZDOH 7R 7IVICHRNICH 2) TRTOFNEDNEST 2 0HARONET,

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

I AV =R T FLAZET=D20ZBOPAROHLET, =7 VI r—XRESH
TVWRVWEEIZ, ZDFRTOEHZ NULL IKRELET, TI7—A VI T —ZBPRESINTWVEHE
27V 7EN, BRIZFMOBINZZNZhOL TV 27 vANOBREROZ IR T, Bt T
P27 M NULL TRWE ETIX, ZDfHEE PL—ANY 7 ATV 27 NI NULL 20d LNLER A,

AR EE. ZOBBEHINEZHIRT IHBEDDHZa—F, 7 —A 0T 7— X2 —RIITRIFEL
TELT 20EDDH 53— FTOAHNE T,

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

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

PyErr_Restore(type, value, traceback);

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

ZODF T2 MO A VI T —RERELET, TT—A VI T =BT TRFREZINTYL
2B, MU VT EINET, ATV PMBNULL 51X, =7 —A VIO F—XB7 ) 73NE
3, NULL @ type £ JE NULL @ value & % Wi traceback 2 L TIEWIF ER A, HISLDO (type) &
JIATHDBNETT, WHHRHINDOE (type) B 5 WVIIE (value) ZIEL TFWITERA, (Z0LHD
HRIZ 2 L B TRT 2 WBEORREE 22 TL & 5, ) 2OMPHLIEZNZLDOE T =7 b
ANDOZBEMOREF T HRLZFFCHLOBNCZRZND L 7Y 2 7 bADSBEF 2R 1T L%
LRVOTHD, FLMIHLOKIIED IR INOLDOBHER > TVERA, (ZHEEREL TVR
WA, ZOBEBEME> TRWITEEA, ERELTBEET, )
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AR EE. ORI A VO =2 —RNICRF LR T 2R EDODH 53— FTOAEN
F5, BEDLZI—A VO —RBRET 5720121& PyErr_Fetch() 2o T 72& W,

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

HBRNTE, DURD PyErr_Fetch() 2SR 7 EFRbIh T afgEMEsH b £5, 0F
D, *xexc &7 FRAFATI 27 W72 wval AL FADA VARV ATIEBRVWE WS EKRTT, Z
DEBIZZFD IS RIGEICED I T A% A VARV ZALT 3 201fibE T, ZOMENT TIZIEHL
EINTVRHEEMSREE FHA, BEEFLIIAT < Y REBRET 2 0IFEEIATHET,

IR ZOBEBIIHIMEICEERIZ __traceback_ BMERE LEHA . FL—XNy 7 %#YIC
BET BHHEND BGEE. ROBMDa— FAHPBETT:

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

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

sys.exc_info() THROLNZPVMERZEIS L 5. A BUCHER - AN 2SRRI 2H DT, #
TEHN ENFIANDOBIRIIFEF > TVWERA, FILWVW3 DDA TV 27 FAOSHREZBRLETH, £
DOHIZIZ NULL 285 200 d LLEH A, ZOBBUIHIIMERDIREZZEH L H A,

AR CoBuE. EEERAINERS - FTREHINER A, EHICES . ZRUIBISDIRER
—RANCRIE L. LIRS BEN D 23— FTHHAT LN TEXT, HINOREZITICET, v L
W& 27V 73 %12id PyErr_SetEzcInfo() %o TLEE W,

N— ar 3.3 TEM.

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

sys.exc_info() THROLNZPVWMERZREL £F. 3 BUCHER AINZ2ZRT2H DT, #i
TCREH XN FINANDOSIREIF > TV ER A, ZOBBIIFIEANDSREBRAZ T, HlIADIREE Y
V7 LEWEER 3 D2 TO5HIC NULL 2L TL 23V, 3 D05 8IT DWW TO—A RN,
PyErr_Restore() ZZML T W,

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

N— 3 v 3.3 TEM.
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55 TFINVEDVY

int PyErr_CheckSignals()
Z OBBUE Python O 7 F NNy 2D e DT3B TEET, Y7 FABZOTatr~AE LR
72 EIMF v L, ZIORBIEMNIETESTFANY FIZRIH L E T, signal EY 2 —LAH
FR= P ENTVWBREHEEIX. 24U Python TEPNZS T FANY RS EZREHEET, TXXTDH
A, SIGINT D7 7 4L h DFNRIX KeyboardInterrupt A 2 FEXE 2 2 TT, HIAIFEL
BB, oA VO —ZpFEIN, B -1 BIRLET, 25 TCRITIE. BB o 2RLE
To TT—A VT —DBLURNCREINTVEHEE., TRV 7EINZDE I Db SR,

void PyErr_SetInterrupt()
SIGINT ¥ 7 FADEFELLIREZS I 21— P LE T, RIZ PyErr_CheckSignals () DFEINTz &
%, SIGINT F® Python O 7 F ANy R IBPHIHINET,

SIGINT 2% Python (Xl X725 - 7z (signal.SIG_DFL ¥ /zi% signal.SIG_IGN ICFE SN TW
72) A, ZoOBEITD LER A

int PySignal_SetWakeupFd (int fd)
CDa—74 V74 BE TPV ERIMoT B T FABSENL P LTEZRALT 74
N TEIBELE T, fd X/ >7ay o7 ThrINEIRD 28A, ZOBEEZ. 1 D07 7 4L
b TR L £7,

i -1 2T, COWBELZEMCLET; ZhADLFIKRETT, ZoBE%IE Python ® signal.
set_wakeup_fd() YFEIFTIN, YARIZI—F v 7 bITVERA, fd 3EMER T 7 4 ViR FT
HHENETY, ZOBBIEIXAA VALY FALDAFUHEINZIRETT,

N—Yar 3.5 TEHE: Windows T. ZOBEEBIZY 7y AV EAESR—IFTB L5 DELS,

5.6 IO S

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

WL\ 220D __module__ BN name 5IBOHTFEE T (BRED Fy FET) IKRESH, 77 R%
B (RED Ry bOR) KEHESINE T, base 5IBUIRDD D=7 FRAEIEET 372D
FRET; DDV ITRATH, VIRADXRTNTHMHNERA, dict 5I8BUIT 7 RAEKE XY v FOFF
BERIEET 272D 2 5,

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

Object *dict)
Return value: New reference. PyErr_NewEzception() ZIXIER U TI A, HLWHA Y T Rz fijH

12 docstring ZXETE £ T, doc 75 NULL THEWESE., ZhbHIs 27 5 2D docstring 127D £5,

N—a ¥ 3.2 TEM.
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5.7 ATz ok

PyObject* PyException_GetTraceback(PyObject *er)
Return value: New reference. Python T __traceback__ BWNSL7 72X T&E 25D LML, filst
IZBE9 % traceback O LWESRZIREL 3, BIRT 2 traceback 2V EIX. NULL ZiR L £ 3,

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

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. Python T __context__ @MN S 7 272X T&E235DEL. HlFhC
B32ar7FAb (ex PEHEINL ZIWHEL TOEFIDFISNA VA XV R) DFILWESIREZIRL
9, BRI 2307 F R PHAMNEEIL NULL ZIRL £,

void PyException_SetContext (PyObject *ex, PyObject *ctx)
BISMCEIT 2 a7 XA MZ etz 2y PLET, 7V 79 2ITE NULL ZEHL TS W, cle 23
BISA AR AP S D EHEPDZEF 2 v Z7IIMTONERA, ZHUX ctr NOBREEAE T,

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. Python T __cause__ EBMNL7 7€ ATE23dDFEUL., FlAcE
5K (raise ... from ... IZXko Ty FEN3HIHA Y ZAX A, B L <IE None) DFr LW
ZIERL£T,

void PyException_SetCause (PyObject *ex, PyObject *cause)
FISMZBERS 2 JRANS cause 2y FLET, 7V 73 5IE NULL ZHEHL T ZE W, cause 23
A YRR AP None DEL LN TH 2B Z e ZlEPD BT = v Z7IITObHERA, THII cause N
DR BALET,

Z DREEIC & - THEBRINIC __suppress_context__ IZ True 2t v F XN 5,

5.8 Unicode fIAA T ok

T oBEIE C E785 S Unicode BN ZE- 7= DEBIELZZD T 27-DIFHLET,

PyObject* PyUnicodeDecodeError_Create(const  char *encoding, const  char *0b-
ject, Py ssize t  length, Py ssize_t  start,

Py _ssize_t end, const char *reason)
Return wvalue: New reference.  encoding, object, length, start, end, reason B % b - 7=

UnicodeDecodeError + 7Y = 7 b Z{EM L £ 3, encoding B X U reason & UTF-8 =¥ a2 —
R &N FFHITT,

PyObject* PyUnicodeEncodeError_Create(const char *encoding, const Py UNICODE *ob-
ject, Py ssize t  length, Py ssize t  start,

Py _ssize_t end, const char *reason)
Return wvalue: New reference.  encoding, object, length, start, end, reason J&VE% o 7=

UnicodeEncodeError 4 72 =7 b Z{EM L 3, encoding B & reason 1 UTF-8 = a—
F &7 FHNITT,
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N— a v 3.3 TIHHERE: 3.11

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

PyObject® PyUnicodeTranslateError_Create(const Py UNICODE *object, Py ssize_t length,
Py ssize t  start, Py ssize_t end, const

char *reason)

Return walue:  New reference. object, length, start, end, reason J& £ & ¥ o 7=
UnicodeTranslateError 7Y =7 P Z{EM L £ 3, reason & UTF-8 =¥ a2 — F I XF
HIT3,

N— a v 3.3 TIEHESE: 3.11

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

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. 52 6NBINF 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. 52 HN7MHINA TP =7 b D object BIEERL 3,

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

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

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py _ssize_t *start)
EENLBINA TS =7 b b start JEEZEUSF LT Fstart 1L £ 5, start 1$ NULL TH - T
BDE¥HA, LS 02, KBLESH -1 ZIRL T,

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

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

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py ssize t start)
BN BINA TS 27 v D start BMEE start ITRELET, BIL7es 0 2, KBLES -1 &K
LE7,

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

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

int PyUnicodeTranslateError_GetEnd(PyObject *exc, Py ssize t *end)
EENEHNLT T2 b5 end BEZBIGFL T *end WAL £ 3, end 1& NULL TH - Tidk
DERA, BIILES 02, KLES -1 ZIRLET,

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py _ssize_t end)

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

int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize t end)
BENHNA TS 27 2D end BT end ITRELE T, BIILAS 0 %, KRBLES -1 2L
9,
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PyObject* PyUnicodeDecodeError_GetReason(PyObject *exc)
PyObject* PyUnicodeEncodeError_GetReason(PyObject *exc)
PyObject* PyUnicodeTranslateError_GetReason(PyObject *exc)
Return value: New reference. #EN/FINA 7T =7 F D reason BHEZIREL £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)
BEINZFIHNA T 2 +D reason 8% reason WCRELET, ML 0%, KBLES -1
ZIRL £,

5.9 BlROEE

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

because the call protocol takes care of recursion handling.

int Py_EnterRecursiveCall (const char *where)

CLRLVOBFFIHELZLES ELTWVWDE ZAICHIZNITET,

USE_STACKCHECK NERINTWVWEHE, OS DRRXRy IRF—N—Ta—=DL7hr¥5h%
Py0S_CheckStack() %ffoTFzv 7 LET, LA —"—=78B—-L T34 5, MemoryError
vy bLEYBTRWVEZERLET,

K OBEBIEHERD ERICE Lfmam#%%l/7bi?otﬁk LTWw354E,
RecursionError 2ty M LYRTHRWEEZRLE T, £ THRWVWEEEZEREZRLET,

where & " in instance check" D X5 7% UTF-8 =Y a— FINXXFEFIZL T, HIROEZ DR
FUZEL -2 2 TiEH &N 5 RecursionError DX v —JICHEETE S XDICITRETT,

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

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

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

Ay T FRICH U tp_repr ZWYNTEET 21213, FELEROUWHIKRD bNE T, A&y 7 OFFE
Z. tp_repr FERUHZ T 272D TV 27 P Rillo TS REBDHD ET, XD 2 DOBEBITZD
HEEEAZICLE T, FHEIMNX, 2Nl reprlib.recursive_repr () [AER C OFEETT,

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

ZFOAT7I 2 FHEBIAME SN DE oG, ZOBEBIECERZERELET, TZOHA.
tp_repr OFEHIZ, BRERTXFINA T 227 b ERIRETT, HlZiE, dict A7V =2 Mk
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{..}ZRLFFI L. list A7Y =27 M [...] ZRLET,

HIREEO ERIGEL 2581, ZOBBUIEORBMERLE T, ZOBE. tp_repr OFEEIT KN

1213 NULL ZIRTRETT,

ZHDANDGER. BRI LR 2R, tp_repr OERRITEE B DU ZHIT THEVEE Ao

void Py_ReprLeave (PyObject *object)
Py_ReprEnter() & T XV E T, 0 2R L7 Py_ReprEnter() OFESFHILICX L 1 FEIFEXA UL

BDEHA

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 *l
PyExc_Exception Exception *1
PyExc_ArithmeticError ArithmeticError *1
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError

PyExc_ConnectionAbortedError

ConnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedError

ConnectionRefusedError

PyExc_ConnectionResetError

ConnectionResetError

PyExc_EOFError

EOFError

PyExc_FileExistsError FileExistsError
PyExc_FileNotFoundError FileNotFoundError
PyExc_FloatingPointError FloatingPointError
PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError
PyExc_IsADirectoryError IsADirectoryError
PyExc_KeyError KeyError

ROR—ZIZHE<

5.10. 1REFSN
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R 1-RIOR—IH5DHKE

C% Python %4 AR
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError *1
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError ModuleNotFoundError
PyExc_NameError NameError

PyExc_NotADirectoryError

NotADirectoryError

PyExc_NotImplementedError

NotImplementedError

*1

PyExc_0SError OSError
PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
PyExc_RuntimeError RuntimeError
PyExc_StopAsyncIteration StopAsyncIteration
PyExc_StopIlteration StopIteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError
PyExc_UnboundLocalError UnboundLocalError
PyExc_UnicodeDecodeError UnicodeDecodeError
PyExc_UnicodeEncodeError UnicodeEncodeError
PyExc_UnicodeError UnicodeError

PyExc_UnicodeTranslateError

UnicodeTranslateError

PyExc_ValueError

ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

33 T &
PyExc_ChildProcessError .

) T oa v

PyExc_ConnectionRefusedError

. PyExc_FileNotFoundError
PyExc_NotADirectoryError

fin:

N

PyExc_ConnectionError .

N

PyExc_BlockingIOError

. PyExc_ConnectionResetError .

PyExc_InterruptedError

PyExc_PermissionError .

PyExc_TimeoutError & PEP 3151 ICXhEBAXINE LT,

N

. PyExc_BrokenPipeError

PyExc_ConnectionAbortedError

PyExc_IsADirectoryError

PyExc_ProcessLookupError

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

N—3 a ¥ 3.6 TN PyExc_ModuleNotFoundError.

_ 1 ZAIRROBEEFN DD DR— R 2 5 2 TE

N

~

PyExc_FileExistsError

N

N
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INHIXHEEEDD 5 PyExc_0SError DL A V7 A TY

C#

AR

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError

%92

N—=Yay 33 TLEHE: ZhHDTA )7 RIBSOREEZ T 5 =i fibh g,

HER:

5.11 FEESHTJY

All standard Python warning categories are available as global variables whose names are PyExc_ fol-

lowed by the Python exception name. These have the type Py0Object#; they are all class objects. For

completeness, here are all the variables:

C% Python % AR
PyExc_Warning Warning *3
PyExc_BytesWarning BytesWarning

PyExc_DeprecationWarning

DeprecationWarning

PyExc_FutureWarning

FutureWarning

PyExc_ImportWarning

ImportWarning

PyExc_PendingDeprecationWarning

PendingDeprecationWarning

PyExc_ResourceWarning ResourceWarning
PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

N— a ¥ 3.2 THBM: PyExc_ResourceWarning.

HER:

*2 Windows TOAEZINTWVWET, 7V Faty P+~ 0 MS_WINDOWS BEHRINTVEINT AN TEI LT, ZheEisa—

FEZREL TSN,
*3 IOFHEELH 7 I DIeHDN=RY 5 R TF

5.11. REESHTIY







SIX

A—FT«14 V7«

COBEOMBIZ. C TEINEZa—FE S5y 7+ — ABTRAIEDD 2B DIZT B ETEIDOHDH 5,

C 75 Python €V 2—1%Z2f5dD, Z L THEDFIBEZMERLZY. C OfEid 5 Python OfEZ S
2HDFET, BRAKRLI—T 4 VT AR RAZZITVE T,

6.1 AXRL—FT 1 VI RATLEEDI—T1 )T«

PyObject* Py0S_FSPath(PyObject *path)
Return value: New reference. path D7 7 A VI AT ARBEZIRLE T, A7 =27 2% str
bytes DFEF. ZOBRAIV U EBA 7YX FENET, A7V =27 b os.PathLike { ¥
R—7 2 —REFHELTWAREE, __fspath__() DFFEHIN, ZDFREED str 2 bytes THIUL
ZOMEMREINE T, THRIFIUR. TypeError 2kt Eh, NULL 2NRENLE T,

N—a v 3.6 Tl

int Py_FdIsInteractive (FILE *fp, const char *filename)
filename &5 ZETOEHE /O 7 7 4 )V fp 230EERY (interactive) TH 2 FEZ b2 5EICHE (F
¥r) ZRLET, 20Uk isatty(fileno(fp)) DEIZRZ 7 7 A VDFETT, Fa—NLRKR7 5
7' Py_InteractiveFlag DEDHEITIA, filename KA ¥ ZH NULL 2>, %H{AHT '<stdin>' 7
1777 DVITAICFELWEFICOHEZIRELET,

void Py0S_BeforeFork()

TR AN T + =27 FTBHNI. WL OLDONERIREEZHEMT 272D DB TS, fork() RHED T 1
2B EHT 2 ZOMOEL OB EN R THICZOBEBZNSE X RTUERD 8 A, fork()
PEBEINTWVWEI AT LATOAFHATEE T,

Z=a,
ER=K

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 TEM.

void Py0S_AfterFork_Parent ()

TR AT +— 7 LEBICNEIREZEHH T 27200 TY, fork() . HED I nt X2 EH
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T2 ZDMOBELOBEKZ T LRI, Tt R0EMNKIN LY S hchhrbs s, B n
Y2056 ZOBBENRCH I ZIFUERD FH A, fork() DERINTWVWE Y AT ATOANHATE
R

&= o,
EN=K

The C fork() call should only be made from the "main” thread (of the “main”
interpreter). The same is true for Py0S_AfterFork_Parent ().

N—=a ¥ 3.7 TE.
void Py0S_AfterFork_Child ()
Function to update internal interpreter state after a process fork. This must be called from the

child process after calling fork(), or any similar function that clones the current process, if there

is any chance the process will call back into the Python interpreter. Only available on systems
where fork () is defined.

g,
= Q-

The C fork() call should only be made from the “main” thread (of the “main”
interpreter). The same is true for Py0S_AfterFork_Child().

N—Y a ¥ 3.7 TENM.

BE,

os.register_at_fork() % Ml M 3 % & PyOS_BeforeFork().

Py0S_AfterFork_Parent ()
PyO0S_AfterFork_Child() I & o TREHHE NS A AKX 4D Python B ZFRTE £7,
void Py0S_AfterFork()

EL_ /N

a2 fork L7zBRONEIREEFEH T 27D DBEETT; fork % Python £ > & 7V X E Vi
U’Z)iﬁ:l\

Wilcla 70 ANT ZOBBZIFCHERIXZD 8 A, #Hilzk s ot 21w E TR
WEo— 5258, ZOBRERCHTLEEIDD ZHA.

N— a ¥ 3.7 TIEHESRE: ZOBERUX Py0oS AfterFork_Child() XX -> CEERZONE LT
int Py0OS_CheckStack()

AVERTVRDBRARZ Y 7B EHORL Lt FICHEZRLET, 2OF = v 7BEICIXMEEELH
D £33, USE_STACKCHECK DEE SN TW A5G (BIRTIX Microsoft Visual C++ 22> 284 5T
L R L7z Windows fR) 1 LA FIFHT & ¥ A . USE_STACKCHECK (FHBINICERINE T; HID
I—-FCTIOERLZELELTIERD FHA,

PyOS__sighandler_t Py0S_getsig(int %)

STFN RN TEBEDS T FIANY RSB LET, ZOBKIE sigaction() $7213 signal )

DVTNPIIHT 20T v =TT, sigaction() ¥ signal() ZEHEMIHL TIERD FEA!
Py0S_sighandler_t (% void (*) (int) @ typedef {Z X 2 H|% T,

PyOS_sighandler_t Py0S_setsig(int ¢, PyOS_sighandler_t h)
STFN G BEEDS T FANY R R b

2L
ZAEX

ELET; MDY 7 F ANy RIEBELET,

BOEI-—T1VT
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Z OBRIE sigaction() E721d signal() OWVWTHRIINT BN T v 8—T7F, sigaction() %
signal() ZEHEMUOH LTI D ¥ A! Py0S_sighandler_t & void (*) (int) O typedef IZ &
BT,

wchar t* Py_DecodeLocale(const char* arg, size t *size)
surrogateescape LI — NV Fo Bffio T, aFr— LIy a—F 4 Y 7D, b XFEHEFa—FL
9 7aA-FTERVAAL NI U+DC80 25 U+DCFF £ TOHIPFOXFr LTTFa—FEh
FT, AN MBS - N XFeLTTa—FIN35EAE Z0FEETa—-RFT2530TERL
surrogateescape L7 — Y RS2 ffio TS M2 X5 —T L ET,

Tra—7 47 (BREDEWVIED»S) :

UTF-8 on macOS, Android, and VxWorks;
UTF-8 on Windows if Py_LegacyWindowsFSEncodingFlag is zero;
UTF-8 Python UTF-8 &— KB ERRIGE

ASCIT if the LC_CTYPE locale is "C", n1_langinfo (CODESET) returns the ASCII encoding (or

an alias), and mbstowcs () and westombs () functions uses the IS0-8859-1 encoding.

HEORTyr—lzya—F 4 V7

MUK ABVERINZTA FF Y T R—LFHANDKRA Y REIRLET, ZOXEVZBRT2D
121k PyMem_RawFree() %ffioTL 72& W, 5% size % NULL THRWEEE, null XFLUNDT A4 K
Fy 77 X—D % *size "EZIAAF T,

Fa—FH LA EVEHETZ S —2EEZ 3L NULL #KB L %3, size 75 NULL TRWEEIZ, X
FVITT7—DL EX (size_t)-1 %, 7A—FTODITT—DL =X (size_t)-2 % *size IIKEL
i\j—o

CIAT7IV—NTPBRVRD, 7a—-FTOTL7-3FEIDIFTEA,

F ¥ 77 R=XFHN N4 FFNTRFTIE Py_EncodeLocale () BFAEZf-> T 72& W,

BE.:

PyUnicode_DecodeFSDefaultAndSize () 3B XU PyUnicode_DecodeLocaleAndSize () BIEL,

N—ar 3.5 TE.

N—Tay 3.7 CEHE: 2oL, UTF-8E—FTWR UTF8 =>ya—F4 Y 7%FIHT2 L5122
hE L7,

N—=3Y 3 v 38 TZEHE: The function now uses the UTF-8 encoding on Windows if

Py_LegacyWindowsFSEncodingFlag is zero;

char* Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
surrogateescape L7 — NV RZ Bffio T, V4 FF ¥ 77 XR—XFH|enr—Lrzra—74 Y7
Tra—FLEF: U+DC80 75 U+DCFF £ TO#FHDY 15— b 3F1E 0x80 225 0xFF £TO
NA MEHEINF T,
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Tva—74 v (BREOEVIER,S)
e UTF-8 on macOS, Android, and VxWorks;
o UTF-8 on Windows if Py_LegacyWindowsFSEncodingFlag is zero;
e UTF-8 Python UTF-8 £— KW E&RGE

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

an alias), and mbstowcs () and wcstombs () functions uses the IS0-8859-1 encoding.
o JUEOR T —NZYaA—FT 4 VT
ZOBIE. Python UTF-8 €— FTIZ UTF-8 =Y a—7 4 Y72V ET,

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

NULL on encoding error or memory allocation error.

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

invalid character on encoding error.

NAMFHNETA R r T 7 X2 —XFINIRTITIE Py_DecodeLocale() BAEIZH > TL 72\,
2E:

PyUnicode_EncodeFSDefault () 3 XU PyUnicode_EncodeLocale () BA%L

N—a v 3.5 Tl

N— gy 3.7 TEE: ZoBEZ, UTF-SE—FTWR UTF-Szrya—7 4 Y7 %RAHT3 X512k
h% L7,

N—=Y 3 v 38 TZHE: The function now uses the UTF-8 encoding on Windows if

Py_LegacyWindowsFSEncodingFlag is zero.

6.2 X7 LA

sys EV a— DR LTV AHEAEIC C Da— R 567 7 XA T 208 TT, IXNTOBBIIBED A V&
TYRZAL Y FOD sys EY 2 —LORFIHLTIHELES, ZOMHFRINEHDORAL v FIREHEGE AN
SNTVET,

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

int PySys_SetObject (const char *name, PyObject *v)
v 73 NULL TIHEWEE, sys TV 2— 1D name 12 v ZIRELE T, v 25 NULL 25, sys T 2 —)b
5 name RHIFRLE T, LS 0 2. =5 —FE -1 ZIRLE T,

void PySys_ResetWarnOptions()

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

a0 H6Z1-F1UT(
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void PySys_AddWarnOption(const wchar_t *s)
Append s to sys.warnoptions. This function must be called prior to Py_Initialize() in order

to affect the warnings filter list.

void PySys_AddWarnOptionUnicode (PyObject *unicode)
sys.warnoptions I unicode ZBEMU E T,

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

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

void PySys_SetPath(const wchar_t *path)
sys.path % path IZEENZRAD, VAMF TV 27 MIRHELETS, path 1377y 7 4 —20D
MERZA 7Y 2 & (Unix Tl ¢, Windows Tl ;) TRYISGNZSZAD Y X P TRIFIUIRD $EA,

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

format 13, 7+ —~<v FEOHIXFHD b —ZALDKE X% 1000 N4 FARICIZBZRETT, -
1000 N4 FRAEOHSISCFANZTI D EED s T, FHT, BIRD W "%s” 74—y P RESNE
TEDY FRA "%.<N>s” DXL T N IZ 10 #EHOEEEE L. <N> + ZOHMD T +—< v
MEDRKY A X2 1000 2RI RV E S ICHKETEINETT, AL LI "% 12K E(T 3 HH
HHDFET, IFFICRKEVEHEIIH LT, BEOHFZLNT 2 REESH D $9,

MENFEE L2 D, sys.stdout DRESNTWARLSGE, 74 —< v MROX v —=J3EKYD
(CLNLD) stdout WCHSTENET,

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

void PySys_FormatStdout (const char *format, ...)
PySys_ WriteStdout() Zfl7zB8%T 523, PyUnicode_FromFormatV() Zfio TR vyt =% 7 5 —
<~y L, X E—YZEREORIYIDFHEDLDIILEE A

N—a v 3.2 Tl

void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout () LML TI A, sys.stderr b L <& stderr ITHHIL %7,

N—a v 3.2 TEM.

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

PySys_GetXOptions (). This function may be called prior to Py_Initialize().
N—=a v 3.2 THEM.

PyObject *PySys_GetX0Options ()
Return value: Borrowed reference. sys._xoptions r[Allk, -X 7> a YOBEDOHEZ LR L 7,
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I —ME S L, NULL 2SR&h, skt y FanEd,

N—a ¥ 3.2 TEM.

int PySys_Audit (const char *event, const char *format, ...)

Raise an auditing event with any active hooks. Return zero for success and non-zero with an

exception set on failure.

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

be consumed, using it may cause reference leaks.)

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

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

N— 3 v 3.8.2 TEHE: Require Py_ssize_t for # format characters. Previously, an unavoidable

deprecation warning was raised.

int PySys_AddAuditHook (Py_ AuditHookFunction hook, void *userData)

Append the callable hook to the list of active auditing hooks. Return zero on success and non-zero
on failure. If the runtime has been initialized, also set an error on failure. Hooks added through

this API are called for all interpreters created by the runtime.

userData RA X7 v Z7BEBICEINEST, 7y Z7BEHRS V24 20 6UOHEINE 2D L
NHVDT, TDRA > RIZERE Python DIREZBHIRETIEHD THA,

This function is safe to call before Py_Initialize(). When called after runtime initialization,
existing audit hooks are notified and may silently abort the operation by raising an error subclassed

from Exception (other errors will not be silenced).

The hook function is of type int (*)(const char *event, PyObject *args, void
xuserData), where args is guaranteed to be a PyTupleObject. The hook function is al-
ways called with the GIL held by the Python interpreter that raised the event.

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

that raise events are listed in the audit events table. Details are in each function’s documentation.
SIBIEL T B A X b sys.addaudithook ZEH L 3,

N— a v 3.8 Tl
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6.3 70Ot X

void Py_FatalError (const char *message)
BT I — X vt —3 (fatal error message) Z ML TT a2l T (kill) LET, BIER
WX ThbhER A, ZDORENZ. Python £ > & 7V X BT 2 DBEHRTH 3 & S5 IR
Hahle % flZE A 7927 MEHEDPHEL TV EBbhd L 2icDsks, MUHENBE X511
LRI D £8 A, Unix Tid. F4 C 54 77 VB abort () M LT core AL &
5 eilAE 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— a ¥ 3.9 TEH: Log the function name automatically.

void Py_Exit (int status)
WIEDO T A2 T LES, Py FinalizeEz() ZWM U L% BH¥ C 74 77V BEED
exit(status) ZMUH L E T, Py_FinalizeEz() LT —IZRoGE. T AT -2 A1 12012
WESNET,

N—= g 3.6 TEH: RTIHEOL S -3 EHXA LD L

int Py_AtExit (void (*func)())
Py_FinalizeEz () 7 O E N B BRIBARLIEZ1T 5 B (cleanup function) Z B L £3, RIGR
BRI T B L CREOH S M, HZIR L EE A, AT 32 OBRIRILHEEBZERTEE T, BRI
BIN$ 2, Py AtEzit ()& 0 BRLET; KT 2L -1 2IRL T, RBICESR L - RInRULHE
BoiC U EhEd, SBREE A —E L2 OHI N EE A, Python OWNERRIZ# T LB
BUGARERRIE & D DIANICSE T L TCWB DT, func > H51E\WAH 74 5 Python API MO LTid7k b
FH A

6.4 EZa—-ILDAVER—-F

PyObject* PyImport_ImportModule (const char *name)

Return value: New reference. Z DBEEUII RTINS PyImport_ImportModuleEz () % Hifli{t.L /=4
VR —=T 12 —RT, globals B X locals 51%8% NULL DF FIZL, level Z 012 L72dDTT, name
SEUC Ry PREENZIHE (B2 v =YDV TEI 2 =L ZIHELTVE5HE). fromlist 515
HBYRL ['x' ] icBEmMER, BVENEDS 22—V E28L by TRy F—ITIERAHTOEE
¥ a—/b (named module) 1275 XS LET, (FRELHS DR D IFITIE. name BFEEIIZY 7
EVa—NTRAY TRy F =Y ZEELTWEHE, Ny r—I0 __all__ ZEUEESN TV S
PTED 20— FSNTLES EWISEIEHZ DD £, ) £ Y R—FENLEY 2 —ADHT
TS ERLET, KBLEGEIEFNEZELY L. NULL ZRLET, 4 Y H—MIERKRLzE
Y 2 —JUiE sys.modules IZ%&D £H A,

Z ORI EICHEN A VR — PR L $9

PyObject* PyImport_ImportModuleNoBlock (const char *name)
Return value: New reference. Z DBIEIX. PyImport_ImportModule() DFEILFTEDTA V7 R
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T

N—Y 3y 3.3 TEE: ZOBKE. 1ERIIFDRAL Y FickoTA v E—1ravy 2B Tbh T8
EIFENEBIZRBR L TWE L7z, LA L Python 3.3 T, K7 OEHM TR Y 7 AF—2BNEI 2 —)b
Trony ZIZBTLEZDOT, ZOMBORRIRIRZ FNE S TN ETIED D 8 A

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

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

HAAAD Python BE¥L __import__ () %2FHLr X<brbh FET,

ROHEIZ, A VR=—FENEET2—AD by TRy T —IADFH L WSBHEL, KRL5EE
IS 2 E LT NULL 2R L %3, __import__() YU X SIZ. Ny —YOHTEY 2 —VHEK

TNz ZiX, ZETR fromlist ZIEEINTZRLSNE. by LRV DARy F =TV ZIRLET,

A4 Y R—= bR LUT2HBEE. PyImport_ImportModule() LRRRICTATEERES 2 —NVDF TP x
7 P EHIFRL £9,

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

ject *locals, PyObject *fromlist, int level)
Return value: New reference. €Y 2 —NV% A4 VR—=bLET, TV 2—1DA VK= MIOVWTIIHM

AiAAD Python BIE __import__ () Z# e K< 20D ET, WS DH, D __import__()
B ZOBBrEETECHLTWE 25T,

EDfEF. A Y E=—FEINEET2a—AD by TLANLSY T —=IADHF LWEEEL, LR LEESIE
Bt ZEE LT NULL 2B L E 3, __import__() EFL KD, Ry F—Y DY TEY 2 —DEK

SN ZlE TR fromlist ZIESNRELINE. by LRV Dy =Y ZIRLE T,
N— a ¥ 3.3 TEM.

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

PyObject *fromlist, int level)
Return value: New reference. PyImport_ImportModuleLevelObject () L TWETH, name 2

Unicode 7Y =7 b Tl3% < UTF-8 Ty a— FXN-FEHTHBEATERLED 3,
N—T gy 3.3 TEH: level ITIEHIERPEDHEIZIEHTEERA,

PyObject* PyImport_Import (PyObject *name)
Return value: New reference. IAED 7 4 Y KRK— b7 v VB Z2FOCHT2HDOEKED 4 ¥ X —
72 —RTT (level 120 ZHRT B, Hrd4 o R—1PZ2EKLET), ZOBBITIHED v -
ZHEFEND __builtins__ 25 __import__ ) FEEMOIHL T, $4bE, BHEDORKICA ¥
AP=NENTVEA YR Ty 7o TS Y R-F2ITVET,

Z OB E K 4 Vo R— M 2FHLE T,

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. €Y 2 —)L%H O —F (reload) L¥ T, ROEIIHRI—-FLAZEY 2 —
Dby TLRARY =IO NOFTRBRITHD £F, RRLGE A2y L, NULL %
BLET (ZOBETH, TV 2 —VIERINTVWEIEELDH D F5),
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PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. Y 2 — LA HIET 2ET 2a— A7V =227 v 2EBELET,
name 583 package.module DFEXTH DL EVELA, FTEY 2 —LFHFFCHZYTEIEY 2 —b
DDBPE D PHFENR, RIFIUIFHZREY 2 -V EER L TEY 2 - VEHFIHALES, RBLLS
AWidpstezty P LTNULL 23R L %5,

AR OB EY 22— 1D Y ER-FRBE—-FZITVEEA; BV 2 —AHELT— FEIRLTHVR
FAUuE, EDES 2 —N ATV b REBZIEITRD ET, PyImport_ImportModule() % Dl
2o TES2a—N%EA YR-FLTLEEWN, Fy MK TIEE L name HFEE LRV
a. Ny r—UMERMERINEE A

N—Y a ¥ 3.3 TEM.

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. PyImport_AddModuleObject() ¥ LTV ¥ 32, name 23
UTF-8 Tx Y a— FEIN7XFHTIER L Unicode 7Y =7 M RMHHT2HTRED 5,

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

Return value: New reference. €Y 2 —/)L4% (package.module [EXTHHWEHA) B XU Python
DAL +a—F 7 7 A VRHAAABE compile() THELNALIA—NAT T =227 PEITICEY 2 —
NEa—RLET, EVa— LA TP 27 bAOHLEBRZREZEL T, KRLELE IS E
v L. NULL ZIRL %3, /& R PyImport_EzecCodeModule() DMLEIZA - 72T name 23
sys.modules ICA-TWRE LThH, 4 Y HR— MIKMLAEY 2 —1I sys.modules ZFED 1
Ao FIELDOARSERREY 2 — L% sys.modules IR T DIXEMRTHD, ZOLIRET 2a—L%A
YR=PFFTEZaA-RIZLoTE EY 2—LDREDDD RN (EY 22— UHUEFEDERID 6473
NREH» D LARW) 5T,

EY 2D __spec__ ¥ __loader__ MPELHESINTOVRIFIUI, BEYIREIFRE SN E T, spec
D B—KX—iF, EY2—1D __loader__ » (b LREINTWIR) ZHIRES N, £S5 TR
X SourceFileLoader DA ¥ A X /X&’:“ﬁ?:‘ﬂi E

EY 2D __file_ JBHIEZa—FNF TP 27 FD co_filename \FHEINFE T, b LEHUILS
¥, __cached__ "\IREINZFET,

COBIZ. TTRA VR FERTVWEEY 2 — LDFAREHEr— FEITVWET, BRWICE
YVa—lOER— FE1T5HEE PyImport_ReloadModule () 2B LT &V,

name 75 package.module JERD F v MERFELTH -GG, ELRER IR TRV Y 7 — IS
FEOERE NI NEFICRD 3,

PyImport_EzecCodeModuleExz() ¥ PyImport_EzecCodeModulelithPathnames() dZMRLTL 7
SV,

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
Return value: New reference. PyImport_EzecCodeModule() & ITWE T2, pathname %5 NULL
TROVWGAIZEY 2 =LA77 bD __file__ JBMHIC pathname DEE I NS DRI D F5,
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PyImport_EzecCodeModuleliithPathnames () B L T 72X\,

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

name, PyObject *cpathname)
Return value: New reference. PyImport_ExecCodeModuleEx() &l TWE T2, cpathname 23

NULL THRWEEICES 2 —1LF 7P 22 FD __cached__ BT cpathname DFRE SN D AR
DET, ZhoD 3 20BDS> B, ZOMMOFEHIEE LWVWTT,

N—3 g v 3.3 TEM.

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

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

pathname. cpathname 73 UTF-8 TZ> a— FINEXFHTH 2 mnRieh) 3, b L pathname
M NULL D5, cpathname 725, pathname ¥ D X 5 RIEICRZRNEnEH2AAD R INE T,

N—a v 3.2 TEM.

N=Y a3y 3.3 TEH: N b= FRDORANEZ N5 EIZDA imp.source_from_cache() 3
V= 2R ZADFTREIEH SR T,

long PyImport_GetMagicNumber ()
Python N4 ha—K 7740 (Jl# .pyc 77 4L) DT v 7 F U N=%RLET, vV v IV
N=@FANAL P A=F T 7 ANVDRHID 434 MiZ, VIVLY T4 7N b A=K —THNEZRET
T TT-DHAEIX -1 ZRLET,

N—Yar 33 TEH: RRLELEEE -1 DEZERL T,

const char * PyImport_GetMagicTag()
~ Y 7RI FHN %R Python N4 +a— K77 4140 PEP 3147 73—~y FTIRL¥7,
Sys.implementation.cache_tag DEMEETE, 2O Z OBBORDL Y ICHATARETHSL Z L
ZRFCHLTEL £ 9

N— ar 3.2 TEM.

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. €3 2 —)VEHD /=D DFHE (WbW 5 sys.modules) #iRL F
To ZOHFBREAVRTVRIIZ—D2RTDHE2EIDTHERELTLEE W,

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. 52 b NTzHHDBEICA Y R— PEADEI 2 -V EZRLET, £
FVa—hA YR= PEINTORL o IGEER, NULL 2 ELE T2, =7 —3ty FLEHA, £
Y a— L OMBRICKB L7 SEE, NULL ZKL, =7—%ty FLET,

N—a ¥ 3.7 TEM.

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. sys.path & L <1 pkg.__path__ OERTH 2 path &R T 27
YOXTT 7 Ve RLET, BEICK o TIE sys.path_importer_cache HENPSHIGT 22 b
HDET, DLELAT I 27 MDF 2 v ¥ 2SN TR - GEIE. path BEREZRZ 27 v 7N
HAtD 2 £ T sys.path hooks ZFEBELET, YO 7 v 73 path BEEERZ R VIGEX None IR
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LET; ZHUTE D, path based finder 252 D path BREZRF 27200472 =7 B E LR
Mol l L EMUH LITIIBERAE T, REIICIESN/A 7Y =7 b % sys.path_importer_cache
ANFrvTal, A7V =7 bAOFTLRBRERLET,

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name £\ 5 HZHTD 7Y —X (freeze) ENFEY 2 —N%Za—FLET,
T2 1%, BY 2a—ADEONLRD 0 75GEITE 0 2. FIHHEAKRK L 7258123 bist 2 v
FLT-1%2BLET, B—RIFHLIZEY 2 =07 72 AT B12iE PyImport_ImportModule ()
2o TLZE W, (Note ZOBBIIWE SHRMBEIALARTT — ZOBBEEY 2 -3 TIZ
AVAR=—FSNTWVWH6VB—RFLTLEVWET, )

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

int PyImport_ImportFrozenModule (const char *name)
PyImport_ImportFrozenModuleObject () ¥ TWE T A, name I UTF-8 T a— kX
FHIDRD D IZ, Unicode 7 7Y =7 M 2T 2 R0E 2D 3,

struct _frozen
freeze =7 4 VT 4 DBERTE2 L5 T7V—-AMLET 22— VT A7V FROMERERT
¥o (Python ¥ —ZABAYID Tools/freeze/ ZZMML T ZE V) ZOMERDERIZ Include/
import.h IZHH. UTFD XS ITR-oTVWET:

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

};

const struct _ frozen* PyImport_FrozenModules
ZDRA Y RIE struct _frozen DL I — K5 D | HKIHDEZRD X V3238 NULL 2E IR 5T
WB XS RN ZET XML EnE S, 7V —ASNEET2—LEA VE-1FFT2LE O
T—INERRLET, = F—T7 1 ®/Oa—F»o ZORA Y 2THHTZ#EC T, BIFNCAERE
N7V —XMEEY 2 —VOEEZRET 2L 51CTEET,

int PyImport_AppendInittab(const char *name, PyObject® (*initfunc)(void))
MFOHAABEY 2 =T =T NVICH—DET 2 -V ZBMLET, ZOMKEAEEZEHNE L
PyImport_EzxtendInittab() D7 v X—BT, 7—7ADBHRTELWVE 21Tid -1 ZIRLF T,
Hi7z728Y 2 =& name TH Y HR— P TE, BINIA Y HR— bt 2ARlsBICFOHS 288 L
T initfunc ZEWE T, Py_Initialize() & D DANTFFIHIRITNUIRD £ A,

struct _inittab
HARABEY 2=V Y R PHD—DDLY b)Y 2B L TWAREERTT . U R M NOBIEAEITIE,
AR TYEZNTHAAENTV B EY 2 — L DOAHT L YIHLBER B IEE S TWEF, Python %
At koI s T aE. ZOWMERDES| . PyImport_ExtendInittab() ZHlAEOE T, B
MOMAABEY 2 =N ZRMTEE T, HEARIE Include/import.h TUTD XS WCERIHTW
9
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struct _inittab {
const char *name; /* ASCII encoded string */
PyObject* (*initfunc) (void);

};

int PyImport_ExtendInittab(struct _inittab *newtab)
HAAAREY 2 =L DT —TNMI—HDEY 2 — L %BIML E3, B newtab ¥ name 7 1+ —JL K23
NULL 1272 5 TW 5t ¥ F )L (sentinel) T b U THEF SN TWRITUIRD A, Y FH2IUHE
ZHZONBD 0GB XEVERICKESE S LNERYA, BT 5L 0 %2, WET— 7245k
TEDOITHRAEY ZMRTERPoHEITE -1 ZIRLET, BIEVRRLIGE, £V 2001
IR T — 7 MBS M ER A, Py_Initialize() & D BRNSFECHIRITERD £ A,

Python 2% & # FH # 8 (b * hv 32 ¥ A, PyImport_AppendInittab() ¥ 7z &
PyImport_EztendInittab() &, ZHNENOFHULDOFNIFOH SN2 HENDH D 5,

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

MIRDL—F VX, marshal Y 2 — LR UEREFH 2B A TP 27 b% C a— 2oz 3 &
S1LET, BIULER T — 2 2E2HIBBICMA T, T—X2H5ARTEBL DD 23, BIHbanr:
F—REILEFRT BT 7 A NEAAL F VY E— RTHIPATWARITIUIRD 8 A,

BUEIZ R IMIDEICK B XD il k3,

CDEY2a—LTE 320N=YaryD7—XBREZYR—-— P LTVWET, XN=Ya ¥ 0 B3 ERDOHDT,
N—a ¥ 1iF intern (LINFZXFEHNE 7 7 A VATHEL, #v—Y vy UHEORIC HEBEINS LHITL
FF, N—=Var2id, FEVNMNUEBICHLTANLF Y 7 —<y bEFIFHLEF, Py_MARSHAL_VERSION
WBHEDNN=Yay (XN=Yar2) BRLET,

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long B DBEEME value % file NBEHULL F3, 2 DRBEEIX value D FHT 32 By FE2FE &AL T
§ A4 T 4 7D long BV A XIIFBFIL LR Ao version 37 7 A VT x—<v FERLET,

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 AV 74 —<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 DEEFUCRIAD A 0 7oA WA TS = 7 M 2R L £F, version
X7 7407 =~y bERLET,

UT oz f> &, Bt h@zeiisReE £79,
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long PyMarshal_ReadLongFromFile(FILE *file)
Return a C long from the data stream in a FILE* opened for reading. Only a 32-bit value can be

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

7 —D%E, WYRAIS (EOFError) ZFXEL -1 ZIRL E3,

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

be read in using this function, regardless of the native size of short.
7 —DEE, BYRAIS (EOFError) ZFEL -1 ZIRL £,

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

for reading.
T —DHE, #Y)72f5 (EOFError, ValueError, exc: TypeError) % &% E L NULL %R L £73,

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. Return a Python object from the data stream in a FILE* opened
for reading. Unlike PyMarshal_ReadObjectFromFile(), this function assumes that no further
objects will be read from the file, allowing it to aggressively load file data into memory so that the
de-serialization can operate from data in memory rather than reading a byte at a time from the
file. Only use these variant if you are certain that you won’t be reading anything else from the
file.

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

PyObject* PyMarshal_ReadObjectFromString(const char *data, Py _ssize_t len)
Return value: New reference. data D673 len XA F DAL RNy 77 ADT =R AN =405
Python A 7Y =27 v 2 RLE T,

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

6.6 5IEDAEREDIER

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

BRUIWCHHET 2 3 DDBEK. Pydrg_ParseTuple(), PyArg ParseTupleAndKeywords(), B X Of
PyArg_Parse() 13V s ERXES (format string) ZHEVWE T, ERFINZ. BB Z TS X
FTOGIBICET 2 HREZRA 2 DICHVWENE T, WIThOBEICE T 2 HE XD, RLHEXZfE->TW
£9,
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6.6.1 5|BZ#FINI S

FAFINE, PuafEdzhllbo ” FXHAL (format unit)” 225D ILEE T, 1 DOFAHAIE 1
50 Python # 79z 7 F RELET; BHEIEH 005, BRI SR 2 FIEENCH -5 01
%D EF, s LT, HEIRTHD TORWERBATFFIDE D7 KL RIS 258550 < D
BHYEF, UFRORATE. SO OWEBRIZERIATT; (1) FEIICHE - 7= 5 B R A S
¥ 32 Python O+ 7Y =7 MITTF; [fi] EIMEE 7 FLRIELT2BIMES C OZHATT,

XFEHENY T 7

UFRDO7 4 ==y MIFTI 2 MBI LIEAEVF v 72 LTT7 78R TE2DDHDTT, REND
unicode X bytes D7=DICEDRA ML —Y R HARTI2LEIHD XA,

—fEIZ, T A== PAINY T IR Y E Ly P T BRI, 2Oy 7 2 30ET % Python A 7Y = 7
MCEDEHIN, Ny 773 Z0XTI27  DIA 7L 2 2HEGLET, BAHHETAEY RT3
BEIDHD ERA, ZDRIFE. es, es#, et, et# 72T,

7272 L. Py_buffer BERICHMEI NNy 77 —Fvy 73T, MEHLMEZDO Ny 77 —%
Py_BEGIN_ALLOW_THREADS 7®y ZWT%. mutable 27 —XBWRINZD VH A XEINDTEVRY
BLCHAHAST 22D TEXT, Z202bDIT, 207 =X 22D o 7856 (b L I3UHEE 3
WCHIM L 72358) 1Tid 89 PyBuffer_ Release() ZMHEIRITIUIR D FH A,

BICE IR TOWREWES, Ny 77— NUL BigXhTWERA,

W ODDT +—<v MIFAAAFEHD bytes-like TS b ZREY L, Ny 7 7 BEKROKDD
WKRA VR EXEy PLET, ZNHIE, A 7Y 22 bD PyBufferProcs.bf_releasebuffer 7 4 —L KA
NULL TH2EIZe%2F v 7 LTEIZET, ZHIX bytearray REDEHAJREL 7P =7 P EEEIEL 5,

AR 2To #8MOT7r—<v b (s# y# RY) IZBWVWT, length 58D (int 7> Py_ssize_t) &
Python.h % include § 2 H{IC PY_SSIZE_T_CLEAN ~ 27 0% EHRT A THIEL T, ~7/uhERSh
TWBIGE, length 1F int B TIE# < Py_ssize t BT D 5, ZOEFNIFFIRD Python N— 2 ¥ TE
XN, Py_ssize_t DAPYR—FINT int FHR—- b SINLLRBTL x5, #IZ PY_SSIZE_T_CLEAN
EERLIIEIDRVTT,

s (str) [const char *] Unicode # 7> =7 b2, ¥ % 77 ZFHEHT C DRA Y XITEMLET, Fr
57 RMRAL VRERDT FLARET L, TTIRFEEL TWBXITFINDKAL > R % Z DB
L¥ET, CXFFNE NUL THRIE SN TOWE T, Python DXXFHIENZ, null 2— FRA ¥ F3@EHIC
HOIAENTWTERD FVA; d LEDATN TWIUS ValueError il %%t L % 3§, Unicode
7Y ME 'utf-8' Bffio T C FHNCEHINE T, TR T % & UnicodeError Z ik
L%,

AR: D74 —~<v MX bytes-like objects B R—=F LERA 77 A NI AT LR EZIFTH - T
B DXFINCEH L T WIBEE. 08 7 4+ —< v MR, converter \Z PyUnicode_FSConverter()
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ZHEELTHMAT 2 L RN TS,

N—Pay 35 TAE: LRIE Python XFAIC mull 3— FHA ¥ FAHEBDATA TR L &1
TypeError ZXHH LT\ L7,

s* (str X7zl bytes-like object) [Py_buffer] Z®D 7+ —=< v M& Unicode 72 =2 b & bytes-like ob-
ject ZZUIIF T, FEOH Ltk S XN Py_buffer BESRICEZML 3, HERO C XFF
& NUL N4 F2adhd LkEA, Unicode £ 79 =2 I 'utf-8' T>a—74 27T C X
FHNEBRESNE T,

s# (str, i LER®D bytes-like object) [const char *, int or Py_ssize_t] s* & [A U T35, mutable
RATI 7 P EZITID ERA, HRIZ 2200 CEBITHEMEINE S, 1 DI C XFFINDKA
YE—T, 220HIFZDORETT, XMW -72FFNE null N1 b2EL2H LALEE A, Unicode A
TV ME 'utf-8' Ty a—7 4 Y7 EAMALT C XFINCEHRINE T,

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

z* (str, bytes-like object F1zl& None) [Py_buffer] sx LR U T3 25, Python ® None A 7Y =7 + %%
TS 2 TEFT, ZOHA. Py_buffer MEAD buf X 2 N—13 NULL 1272 D $9,

z# (str, i LERAD bytes-like object F71zId None) [const char *, int or Py_ssize_t] s# ITITWVE
325, Python + 7Y =2 Fid None T L. ZDHFEITIE C DRA Y XIFNULL Ity FIhE T,

y (5iAH LER®D bytes-like object) [const char ¥] Z®d 7 + —= v MX bytes-like object 2% ¥ T 27 XX
FHefET C ORA VRICEBL F7F; Unicode 7Y =7 b EZIHTIT ERA, N4 b 7713
null XA FEELRETIED D FE¥A; null N1 P EELHEE ValueError A2 EH L 5,

N—=a ¥ 3.5 TEHE: DHIE bytes Ny 7 7 IZX UL bBEDAFNTWzE ZIZ TypeError %
EHLTOWE L,

y* (bytes-like object) [Py_buffer] s* ®ZR T, Unicode 7Y = 7 b %5ZIFF1F 3. bytes-like object d
AEZIMNTET, NMMFIVT—2Z2ZFFFZEMNICE. COT+—Iv b E2FESCEHRLET,

y# (St LER® bytes-like object) [const char *, int or Py_ssize_t] s# DZJET. Unicode 7Y =
7 N EZHTT S, bytes-like object 721 BT F 5

S (bytes) [PyBytesObject *] Python 7 =27 b2 LT, bytes 77V 27 RERL, LWhiR2EHD
fTOWERA, 7T 227 b2 bytes 7Y =27 b TRIFIUL, TypeError %M L 3, C £
PyObject* LHE L THHNEEA,

Y (bytearray) [PyByteArrayObject ¥| Python #7727 b LT bytearray A 7Y =7 FZ2ZEKL, ©»
DIRBEMBBIRVERTA, DLA TV =7 +D bytearray THRIFAUEX, TypeError ZikH L F
3, CERX PyOvject E LTES L THHOERA,

u (str) [const Py_UNICODE *] Python Unicode 7> =27 % NUL #¥ji & 417z Unicode XF Ny 7 7
ANDRA Y RITEW L EF, Py_UNICODE KA ¥ ZEANDT FLAZFEIRFUILRLT. ZOT K
L ZIWZIFTES % Unicode Ny 7 7 ANDKRA ¥ ZOMEMNEXNE T, Py_UNICODE XFDNA MEIZa >
NRANVF T ay (16 £72E 32 8y bOEBE L) IKET 2 Z 2 ITERE L TL 72X W, Python X
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FHNE null a—FRA VP EEFATERD FXA; null 2— FERA ¥ M EEDLEE. ValueError st
PREHEXNET,

N—=a ¥y 3.5 TEH: MHENX Python XFHNZ null 2 — FERA ¥ MDA FR TV T
TypeError ZXHH LT\ L7,

Deprecated since version 3.3, will be removed in version 3.12: &f\WA X A )LD Py_UNICODE API ®
—H#CTF, PyUnicode_AsWideCharString() 2T 2 X5 WTBITLTIZE W,

u# (str) [const Py_UNICODE *, int £7=I& Py_ssize_t] ZAUIu DNV T — 3 v T, 2 ZDDEH
ICELER L E 3, — 2 HDZEEIZ Unicode 77— XNy 7 7 ADKRA VX T, ZDOHIEZOEXTY, &
D74—<y Mdnull a— KAV b EELIENTEXT,

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

Z (str F7cl& None) [const Py_UNICODE *] u il TV $ 23, Python 7Y =2 +id None TH &<
ZDEGEIE Py_UNICODE KA ¥ RE NULL ity b ¥ 3,

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

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

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

U (str) [PyObject *] Python # 7> =2 b ¥ LT Unicode # 73 =2 PZERL. WHRLZEHBITVE
HA, 7Y 22 b Unicode + 7Y =27 b TIEREWEE, TypeError 28 H XN E T, C LRI
PyObject* E LTHE L THHOERA,

wx (FiHB I ATEEM bytes-like object) [Py_buffer] @7+ —< v M, #iAEEATAER buffer interface
BRELLATY =27 P 2ROINTET, MUOHLILASE SN Py buffer WMERICIEZ
MLEFT, Ny 77 nul N4 FZ2EFLrdLAT. BUHLTEANYy 7720 bob
PyBuffer_Release() ZFMUNHERITHIZD £X Ao

es (str) [const char *encoding, char **buffer] Z43 s DZ(LIET. Unicode ZF ¥ 727 XNy 7 712
Iya—RFF3DICHVweNE T, NUL N4 FAEDIAENTORVWT =X TOAEEL $3,

ZOERCEZOD5IBBHETT, —2HEFANCOAH WS, NUL TS hizz>ya— 4
XFH| % 45T const charx B E -1, 'utf-8' MEDLN S Z 2K T NULL TRUIFIUIRD FHA,
8 L7z a— F4% Python 23T 2R WA Z AN L 5, BB 051813 charx* T
RINUERD FHA; ZOFIEPBRLTVWERSL Y XOMEIE. FIBICHRELZTF A MONENA -
TeNy 77 ANDRA YRIZRDET, 7FRAMIBRWOGIBIHEE L ya—- AT ya—r&
nE9,

PyArg_ParseTuple() S &, DERYF A XDy 77 ZMRL., ZONy 771y a—FEOD
T—=R%ZaAE—LT, *buffer BT O ICHERINELEFEBEZIHRT LS ICERELE S, FFOH LA
&, RS NNy 7 7 WD o 721RIC PyMem Free() THRIRT 2BENH D £3,
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et (str, bytes F7=IX bytearray) [const char *encoding, char **buffer] es &R LTS, 7 L. N4 b
XFNA TS 27 b2y a—FLEXTRELEST, 20RbYD, ELETEIANS NXFHA TS =
FBRIXARCE LTy a—FefFoT0WE2bDERELET,

es# (str) [const char *encoding, char **buffer, int 7zl Py_ssize_t *buffer_length] s# O Z{LJE T.
Unicode ZF% ¥ 7 7 XNy 77122y a—=RFF3DICHVONE T, es HRE-T. ZOZ
LIEANAL FDPEDIAFN TV THEDNEVEE A,

ZOERIEZE =205 8BBETT, —2HIEANZOAHVWSN, NUL TSNy a— KNEX
FH| %463 const char* BlH NULL TRIFIUIR D £H A, NULL OBHEITIE 'utf-8' ZHEVET,
fEE L7z a— F4% Python 23T 2R WHE BN ZEH L %5, B 05803 char** T
RINERD FHA; ZOFIEDPSBLTVWERA VEXDOEZ, 5IBIHEELEZTF XA NONBEDRA -
ey 77 ANDKRA Y RIZHRDET, THFRAMNIRIOFIBIHEE L ez ya— T ya—F&
NEF, F=0O51BUIBBADKRA Y X TRIFIUIZD ERA; KA VEZPZIRL TV 3 EHOMEIZH
TN 7 7HADOANL FEUSE Y FENFET,

ZOEROMHIZIZZODE— FBHH 3

*buffer 25 NULL KA ¥ X ZIHL TV 3G, BEIIDBELRY A XDy 7 7 ZHERL, 2Oy 77
WKZya—RFEDF—&Z%2ab— LT, *buffer 32 OF IR I NZERBHEREZET LS CEEL
T3, MUH LUANCIE. BRIz Ny 7 7 B0 o 721812 PyMem_Free () TR 28IV H
D ij‘o

*buffer HIE NULL DK A ¥R (TTRAEVHRFEADONNY 7 7) L TV 3 HA,
PyArg_ParseTuple() X ZDXEVMEZ Ny 7 72 LTHW, *buffer_length OHIHAEZ N v
7 7% 4 X LTHWE T, PyArg ParseTuple l3RICT Y 23— READT —RENY 7 7il2a—
LT, NUL THIHLE 3, Ny 77 DREZIPEDRIFNI ValueError 2ty M EhE T,

CELDEED. fbuffer length 134D NUL N4 b2 EFHRVWEIYa— REAT—XDOEXICE Y
FENET,

et# (str, bytes F7zld bytearray) [const char *encoding, char **buffer, int £7=I& Py_ssize_t *buffer_length]
es#t LAUTT, ZREL. N MFHNA TV =27 b2z ya— FLESTIRELET, ZofbD.,
FETREIANA PFINA T 27 bBARTRRE L A= 2o TV 2D EREL FT

#

b (int) [unsigned char] Python OIFEDEHEZ. C D unsigned char B D/NXRFFEME LUEBUIET L
S

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

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

H (int) [unsigned short int] Python O %, *—N"7n—F v 7 %2{THOFTIC, C D unsigned short
int RS £ 9

i (int) [int] Python 0%, C @ int BITEML £ 3,
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I (int) [unsigned int] Python O %, & — N7 —F v 7 %17HFIZ. C O unsigned int HITE
L9,

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

k (int) [unsigned long] Python O¥¥%, F—N"T7n—F v 7 %7 FIZ. C @ unsigned long BT
L E5,

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

K (int) [unsigned long long] Python @ int % C unsigned long long "4 — N—7 0 —OffEFR T TE
#2193

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

c (RE 1 D, bytes £7=ld bytearray) [char] K& 1 @ bytes 713 bytearray 7Y =7 b LTHK
HENTW3 Python N4 % C @ char RUCEHIL £ 7,

N—a v 3.3 TEH: bytearray RT3 X512k D E L7,

C(RT 1D str)fint] BX 1D str A7V =z7 e LTREINTWVS Python ¥+ 727 %% C @ int
RN £7,

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#EZREM%Z, C @ Py_complez MERICERL 7,

ZOMDA I o b

0 (object) [PyObject *] Python * 7Y =2 +% (—UIZE#ZITHIIZ) C @ Python A 7Y =7 MRS
VERRIELE T, TAUTKD, C a7 LR3FEREDOA T 7 P RFELINET, ATV =T
FOBWA Y Y ML A, RIFENDE KA 2 XA NULL 12725 2 LidH D 8 A

0! (object) [typeobject, PyObject *] Python # 7Y =2 b% C @ Python 7Y =7 MUK A ¥ RIRTE
LET, 0 IBTVWETH, Z20 C D5[#%xrh Ed: —2HD5IEIX Python OFA 7Y =7 b
ANDT7 FLRAT, ZOHDEIREA 7Y =27 bADERA Y EBPRFENT WS (PyObject* D) C DZE
BAD7 RLURTT, Python 7Y =7 s MHEE LR TIER WSS, TypeError XM L E T,

& (object) [converter, anything] Python * 72 =2 +% converter Bz r LT C OZEBUTEHL $9,
o5 £F: —OHIRBKT, —oHR ((FEORD) C ZHADT FL X% void * BT
ZHL b DTT, converter IZATD XS ICLTHUEHEINET:

status = converter(object, address);

Z 2T object W ZEHINRD Python * 72 = 7 T, address 1& Pydrg_Parsex() 2 L7z voidx
OB TT, R status IFEHUTRII U2 1, KRR LB ECE 0 1Tk b £9, BHuUTERKL
72356, converter B¥IE address DINEEZERFTIHIANZEH LR TERD €A

60 H6Z1-F1UT(



The Python/C API, U1 —2X 3.9.20

% L converter »% Py_CLEANUP_SUPPORTED %ZiR3 &, 5EOD R—ZADVKRB LB, av"—&—%
5 —EMUHL, T TREDYTEXAEVRHMT 27y 225253, —EHOMUHL TIX
object 58U NULL 127 D address (XBRFIOFESH L 2 E CfEICR D 3,

N—3 a3 ¥ 3.1 TZH: Py_CLEANUP_SUPPORTED D&/,

p (bool) [int] ELMAMEAK®D &4 25T (a boolean predicate) I X N EEHIE L. Z OFEFE Fffizz C
D true/false BEMEICEIAL £3, & LXDERS int 1213 1 25, B4R5 0 PRESINET. Z0H
BUITEEDHEF) 2 Python [E%Z I {HF 3, Python BMEDEEEZ YD X SIHET 20%H D 7213
AURL truth 22 L T2 E W,

N—a v 3.3 Tl

(items) (tuple) [matching-items] * 7Y =27 b items ITA> TV B HEARRMOBZITOREI RO
Python @Y —4 Y ZBTRITNUIIRD R A & C 5181 items NOE 42 OFXBEAUTHIEO T T
ERINIBD EFRA, = Y ROEXBMIANTFHEICTEE T,

TRYEB (Y 74— LD LONG_MAX R 2EOBE) ZIETOIEFIRETT; L LR o, #tlfE
BF v 7 3E o7 ITbNERA — HEZITWMB72DD T 4 =L EH, HETEZIITWMBIIINETES
Gia. bffiory MRIEERDO S bItIhEO o E T (RO A, kv r T4 7RECOXY Y
¥ A b (downcast) HMAL TWET - ZOREIIAZRZR2 S LILERAD),

Zofth, FEXXFINCBNTERZFHOXFHWL20H D £3, R0 OFIIHEINT & 2 ANFIIIEE
ZFHA, UNIXFRRLET:

| Python 58V 2 b T, ZOXFLEDSIENRA T2 a > THBIeERLET, 72 a D5l
WHIGT 2 C OZREZT 7 40 b OETIIAL L TE»RITINER D FRA — 7> a YO58
B XN E. Pydrg ParseTuple () IIMIET 2 C BHONBICFEMA FH A

$ PyArg_ParseTupleAndKeywords () TOAMHAIRE: %D Python 5803 ¥ —v— FHEHTH S
EERRLETS, BfE, IRTOF—v— FEHGIBIMERDSFIBTRINILS S, 2Dk 74—
< PCFHIFD | IFHEIC $ KO ANCHEE SR TIUIR D TH A

N—a v 3.3 Tl

OXTHRDH L, EXRMOFLBIIZ ZTERDD 3, an Y MEOXFINZ, 7 —Xvt—IIC
B 2B (Pydrg_ParseTuple ) D3RS 2 B4t 7 [FJEMH (associated value)”) & L TfEbi
S

; ZOXFERH B, EXBEMOLRIZITRDLDES; LI aoyMEOXFINE, 7740
S—RXyt—V% BEMRZDZ 57— RXvt—TrLTELhET, : ¥ ; BHEECHMBOYFTT,

PR LNt N2 4 7Y 2 7 FADSIRIE TN T BA S (borrowed reference) 172D £3; 205
DATI 27 VOSBRIV 2T 7YX FLTIRD EHAI

DUF o BIBOC T 385 12X (additional argument) (&, FHAXFHIH HIREZNZBIAND 7 K L A TRIFIUL
BY ERA; MPEIBICHELLT FLRR, XTI A ANSNBEERET 270w Ed, Lo&iERX
B DY R MCHALL LS, fBIEIEBEAIMELE LTES HBEDP WL 225D £7; 2055, WET 5
HABMOIEET 2D I LRFIUIRD £H A
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ZHEIEL TS 2DICiE, arg 7Y =2 MERBERLFIC—HLRIIER ST, HhoBRLFIINOER
BRI RTHEDIAS & 512 LRI D £/ A, T 5 L., Pydrg_ Parsex() BIEUIHEERL ¥ 3, Zh
LD EITIZBEE L, MY RBIIE I L E T, BREMO E A OLHERIC X ) Pydrg Parsex()
PR 72356, KLU 2ERBAICHIET 27 FLRAE ZRLEO Y FLAOANBRREEINER A,

API B9

int PyArg_ParseTuple(PyObject *args, const char *format, ...)
MERIEDAZLIBICL 2D T XA R EBRLUT, a—hVRERICEBRLES, KT 2L E%
BUET; RS 2 eziR L. @UIRBINZEH L £5,

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

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

words|], ...)

LEGIE ¥ — v — FEOM#HE 22 BMO5BEBRL £, keywords 541% NULL THim X
eX—T— FHOEHITY, ZOHHE (EFASIH 2 RLET, RIALEGE, E2IRLET, K
MLZEERBERL., BURAINZEL L ET,

N—ar 3.6 CLH: UBEBFHSIH ZEBML 7%,

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

char *keywords[], va_list vargs)
PyArg_ParseTupleAndKeywords () &R UTT A, AIERDGIETIZR L va_list #5158z b 3,

int PyArg_ValidateKeywordArguments (PyObject *)
F—U—FLBEBHNLALHFEOXF —DBXFITHE2 I 2L TT. ToBKIR
PyArg_ParseTupleAndKeywords () Z A LR VWY EICDOAMLET, ZOMHHIXEE OBEEIZHE
FROF = v 7 2R T 57-0TT,

N—Tar 3.2 TEM.

int PyArg_Parse (PyObject *args, const char *format, ...)
TIHAZ AN OBIBICEIT 2518V R RS 27D 2B TY — [HR X4 L OREEU.
5 BRI TS, Python 3 THIFR X417z METH_OLDARGS %2 (W% ¥, #HzicErhba— FTDRS
X RZEFRIE Z OBBOFERIERED SN T, DAL VATV XZBIFBRIELAEDI— FHBHIEP5]
IR D7D Z OB DRV K S ICEEFATT, ZOBKEERL TV DIE, T OBEKHMRA
Y LTHIBBMND R I % 01T 2 ECTHEAE» LTI, ZOHMNCBW TR Hbhoo51F 5
2HLNERA

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

T X ——&EX?%'&%%T%)&C L7ERT, 5O EZEE ST 2 EAXFINZENEE A, N7 X XDHIFIC
COFERMS BEBIE. BIRES T — 7. £REX Yy NEE T — 7V NT METH_VARARGS £ LT
BELRITNIRD Z8A. ESIBDA 72X T NE args TELET; TOXRTNVEARYDE T LT
RN D EFRA, FTVOEIEAKLL D min T, maz ZBXTERD FEA; min & maz
PELLTHDLFVERA, MG IEEBEBUCE X RITUIR ST, MBI IBUX Pyobject* AN
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DARA VR TIRFNUIED FEA; 2O DMBITIEBICIE. args DEXAD £7; HOSIRIIEHZSRK
TS, ATS>arDRIXRITNIET 2EEMD S B, args KHELTOWRWD DITIFENAD £HA;
FECH LHRZZ 0 o DEZPIHME L TE2RFIUIZR D 8 A, ZOBBIIEIT2 e HZRL, args
DR TNTIRVGECHLE - ZBOBERDA > TOBEEIHEEIRL ET; 150 ORBA X 7245
i EEy P LET,

ZOBBDOERABIZLYTNIORLE T, 2ok, 59BRD7=DHD _weakref fiJES 2 —1 DY — R
A— K26t okbDTT:

static PyObject *
weakref_ref (PyObject *self, PyObject *args)
{
PyObject *object;
PyObject *callback = NULL;
PyObject *result = NULL;
if (PyArg_UnpackTuple(args, "ref", 1, 2, &object, &callback)) {
result = PyWeakref_NewRef (object, callback);
}
return result;
}

ZOHNCBI B Pydrg UnpackTuple () WFURHI LI, Pydrg_ParseTuple() ZfEo DL TROIFUHI L
e EMTT:

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

6.6.2 {EDEFE

PyObject* Py_BuildValue(const char *format, ...)
Return value: New reference. PyArg_Parsex() 77 IV @Bﬁﬁ%ﬁ’ﬁ'h‘ﬁié D Xfif:ﬁﬁf@ifii
F35 X MESNCEEDONT, Fisflz2EM L 9, ERLAHEZELES., =7 —D%HEITE NULL &
IRUE9; NULL 2R 358, Bt eX 35 TL x5,

Py_BuildValue () EZHEIZXTNEAERT 2 LIERD T8 A. ZOBBMRE IVE2ERT 5D1E, EX
XFHNC DO EOFARBANA o TWB L ERFTT, FERALFINDEDY;E None ZIRL £3; &
REMDHE DR IT Ao T0aHE, EREMTIHRESNTVAASLDOF 7Y =7 M HEEIR
LET, A XML 1 OXFNEIRT X5 IHEfld 212id, AFEcib e EA 750 % v
9,

HAHANL s ® st ODFADIIIC, A7V =27 M 2MRETIRET -2 2MHET22DITXEY
Ny 77527 X2 LTETHEICE, BELLT—XZav—3hET, Py BuildValue() 23
ERLUEA T2 NI, MOHLHHRE LNy 772 RUL TSR LERA, HIOEVWAEZITH
iF, malloc() ML TAXEY ZHERL. ZN% Py _BuildlValue() WIKELHEE. 23— FAT
Py_BuildValue() DR o7& T free() ZMUHITEELH 2L 15 LTI,

u?@nﬁﬁﬂﬂi §Iﬁﬂﬁ®omtﬁ/ﬂi$ﬁ$1ﬁc? () FEINCHR - 72 883 EREATAHE S Python
N Fij—rs N D C wgﬁmfj‘
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FHRLFHINTIE, (s# D& I RERFNZRNVT) AR—2, &7, anrBiUar<idEHsh
¥9, INHOXFEMS . RWHEFINED £ o L RTFHARL T TEE T,

s (str F7:I& None) [const char *] null Iz C XFH%E. 'utf-8' T¥a—7 1 ¥ ZZHV
T. Python str 7 7Y =7 MIE#LET, d L C XFHIRA ¥ 2 NULL DA, None 1272
DET,

s# (str 7% None) [const char *, int £7=l& Py_ssize_t] C XFH L ZDEZ% 'utf-8' TV
=74 Y7 %5 T Python str 77 =7 MZEMLEF, C XFFKRA > XD NULL O
A, RIBMH XA, None 1T D F7,

y (bytes) [const char *] C XF%% Python bytes 7Y =7 MIEMLEF, L C XFHIKRA
¥ &% NULL 72 - 72356, None ZiRL X9,

y# (bytes) [const char *, int F7zl& Py_ssize_t] Z4UE C XFH e ZDREXH S Python *+ 7
P MIEMILET, C XFHIKRA ¥ 25 NULL DIFE. ESIIEH X4 None 12R D F3,

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

u (str) [const wchar_t *] null #¥i & 417z Unicode (UTF-16 % 7z1% UCS-4) 7 — & ® wchar_t
Ny 7 75 Python Unicode & 7Y =7 MZEH L £ 3, Unicode Ny 7 7 KA ¥ & 53 NULL
DA, None 127D 5,

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

U (str F7=I& None) [const char ¥] s ¥R LT3,

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

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

b (int) [char] #H D C ® char % Python O A 7Y = 7 McEHL £ 7,

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

1 (int) [long int] C @ long int % Python O A 7 = 7 MCEBL 7,

B (int) [unsigned char] C @ unsigned char % Python O A 7Y =7 MIEHL X7,

H (int) [unsigned short int] C @ unsigned short int % Python OEEA 7 =7 MicZE#HL
9,

I (int) [unsigned int] C @ unsigned int % Python O A 7> =7 MIEMHL 7,
k (int) [unsigned long] C ® unsigned long % Python O A 7Y = 7 MTEML £75,
L (int) [long long] C long long % Python @ int # 7Y =7 PAZEH#T 3,

K (int) [unsigned long long] C unsigned long long % Python @ int # 7Y = 7 bALHT 3,
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n (int) [Py_ssize_t] C @ Py_ssize_t % Python OB A 7 2/ MIEHLE T,

c (REH 1 D bytes) [char] WA FZRFTEED C D int . BX 1 @ Python @ bytes 7
VML ET,

C(RT 1O str) [intf] XFERTHEHD C D int &, £X 1 @ Python D str A7V =7 MIE
L ET,

d (float) [double] C @ double % Python OFEINIFEICENL 5,
f (float) [float] C @ float % Python OFEI/NEEBUCEIL £ 5,
D (complex) [Py_complex *] C ® Py_complez #i&fh% Python OEZEBINEEL 7,

0 (object) [PyObject *] Python #7¥ =2 +Z2FZ2MATWELET (2L, BRIV NI 1
AV VRXYILET), BLIATY 27 b2 NULL RA Y RDOBGE, ZO5IEERT 2D
o7 DPDECHUNB LT =R T2OMNRATH 2 L IREL T, fistzLy PLET, o
TZD& % Py _BuildValue() 1& NULL %R U F THWIAMIEN L ER A, HIAEZ E/ZXHL T
21¥ UL SystemError -ty FLETF,

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

N (object) [PyObject *] 0 ¥[MUTT, 72/l A7V =7 bOBRATV Y P2 A7 URX Y PLE
VAo ATz WDEBYVAMYANDATY 27 bavyA S 7 ZREFHLIZE s TEREATY
5 E W EFITT,

0& (object) [converter, anything] anything % converter BI$(% 4+ LT Python * 7Y = 7 MZZH#:
LE¥ET, ZOBEIX anything (voidx ¥ H¥EOMTRIFIIR D £HA) Z5IBUC L THEUHIX
NV FT7Y 22 M BT RS EICIE NULL 2185 £ 512 Laidudid %
Ao

(items) (tuple) [matching-items] C OfED &7 24 %, [F U EZHZFFD Python ® X 7L
2L E T,

[items] (1list) [matching-items] C OfED 574 5%, [FCEERZFED Python DY R MIZE
BmLx9,

{items} (dict) [matching-items] C DfE»5 7% 285% Python OFFFICEBRL £F, —HDORT
M55 C DOELN. ZhzhF—BIXMMEL 2> THFICENE N E T,

EXXFINCET 227 —H4ET % &, SystemError fil# %ty b LT NULL Zi1BL 3,

PyObject* Py_VaBuildValue (const char *format, va_ list vargs)
Return value: New reference. Py_BuildValue() R UTT ., AIERSIBDRDDIZ va_list 25
TELD £9
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6.7 XFDEHLEENL

Bzt e . FERXLSCTHIHT D70 DREEEE

int Py0OS_snprintf (char *str, size_t size, const char *format, ...)
EXXFT format EBMDEIED S, size N4 M BBIIRWXFHN % str 121 L $F, Unix man
page @ snprintf(3) ZBML T E W,

int Py0S_vsnprintf (char *str, size_t size, const char *format, va_ list va)
EHXFF format LA[ERSIEY A b va 25, size N4 M ERBIROXTFANE str I L ET,
Unix man page ® wvsnprintf(3) ZZML T X0,

Py0S_snprintf() ¥ Py0S_vsnprintf() 3FHEC 54 75V O snprintf() & vsnprintf() BA¥Z 7 v
TLET, INHDBBOHNIZ, CEES 4 75 UMRRIEL TWiwa—F— 7 — X TOEFERRIET 2 2
2:‘/6@—0

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

L vsnprintf () DRWT' T v b7 4 — AT, YIDIETZRT 272DITRERANY 7 7% 4 X size & 512
NA M XD REL@EBL TV, Python & Py_FatalError() T abort LE T,

ZNHOMBOREY M (LUFTE r & LET) B FOEKERHS £7

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

e TV >= size DL E, ZHHNRIUIDFED LN TED, BINT 272D  rv + 1 N FDBRBEE -7
ZrZRLET, strlsize-1] & '\0' TT,

e TV < 0 DL EZ, PN LRI -/2/FTT, TOHETD strisize-1] 1T '\0' T, str
DENLNDEFIREFRETT, 7 —DEMBRRERMET T v b7+ — L KIFTT,

PUN @B locale IMKAF 7237572 S BUENDZEH 2TV E T,

double Py0S_string_to_double(const char *s, char **endptr, PyObject *overflow__exception)
XFH| s % double WAL £F, KL &1k Python O EREXEE T, JIFANLLNS
XFHNE. Python @ float() IR+ T 7 X2 2 3 FFNCHERL L £ 525, s DIEEHE REII
EAXFEDRDH o TERLBRVE WS TINRLED T, ZOEBITEOT S, —VIKFEL EE A

endptr 7% NULL DA, U FH KIS L TITbNE T, XFHIDIE LW IFE/NSS D £ B
IZH o TWVWRWESEIZ -1.0 218 L T ValueError ZHEIEF T,

endptr 3 NULL TEWEE, XFF 2 nIRELR#FITEH L T, *endptr ICRAIOEI N D 272X
FADKRA Y REMHL ET, XFHNDIETHICIE L WIEFE/ NI ORI D - 72355, *endptr %
NFHDOFFEICRE L T, ValueError Z2H4A X8, -1.0 ZRL X7,

s 2 float IFH LT WVIFEREWEEZRFEL TWEE, (FlZI1X. "1e500" XZ2L DT I v b
74 —LTRIHTEZEEA) overflow_exception A NULL 7% & Py_HUGE_VAL (2 Y25 2 (1
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char*

TIRLE T, DG EI overflow_exception & Python O A 7 =7 v ADKRA ¥ X Thith
B72673. 20BN EZREZET -1.0 ZIELET, EBHDHETSH. *xendptr WIS NED
EROFHIDOXFANDRA ¥ RPBESNE T,

FHUHND T T —HEHHNCTEAE L7258 (B 21F out-of-memory 5 —), &Y% Python Oflst%
RELT -1.0 ZIRLET,

N— 3 3.1 TEM.

Py0S_double_to_string(double val, char format_code, int precision, int flags, int *ptype)
double wal ZIFE XN format_code, precision, flags \ZFHDNWTXFINCELLL 3,

format_code 1% 'e', 'E', '£' 'F'  'g' 'G', 'r' DXNHLTRINIZRD FHA, 'v' DHA.
precision 1% 0 TRIFIR ST, BHEINET, 'v' 74+—<v ba— FIIIEED repr() 74—
~v FERFEELTVET,

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

o Py_DTSF_SIGN . val ATV ZHEIFFSXFRABICOIZ I 2 EKRLE T,
e Py_DTSF_ADD_DOT_O I XFHIDBED XS ICHIAR VI E ZREEL E5,

o Py_DTSF_ALT % 7alternate” 7 # —~ v ML — L2 HA T2 Z2EBEHKL T3, M
Py0S_snprintf() O '#' FEEEZSWML TLIZE W,

ptype B3 NULL THEWIEE, val 23FRE. ML, NaN o Eh»ric& b8 T, Py_DIST_FINITE,
Py_DTST_INFINITE, Py_DTST_NAN DWW TN ICHEINE T,

RO HIZE RO TIPS Tz buffer ~NDRA > R, BEHBKRKL 725513 NULL T35,
OCH U, SBX N FH % PyMem_Free() %o TRIRT 2 EEHH D £3,

N—a v 3.1 Tl

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

RTINS 7% K L 72 SO IR, RS /NS 2 SR 2 DI, stremp O & R CENMEZ L
£9,

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

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

6.7.
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6.8 VLY aY

PyObject* PyEval_GetBuiltins (void)
Return value: Borrowed reference. IEDEIT 7L —2HNDE N M4V DEEEN, D LETHD 7
L= 2R FUEA Ly FIREEOA v 2TV XD b4 UEFEERIRLE T,

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

PyObject* PyEval_GetGlobals (void)
Return value: Borrowed reference. IEDEIT 7 L —2HND 70— IV ERDOEEEN, EfTHD 7
L — 0720 NULL 2R L £9,

PyFrameObject* PyEval_GetFrame (void)
Return value: Borrowed reference. AED AL v FIREED 7 L — 2 %R L 5, BHEFTHO 7L —
LHIRFAUL NULL 23R L £9,

See also PyThreadState_GetFrame().

PyFrameObject* PyFrame_GetBack (PyFrameObject *frame)

Get the frame next outer frame.

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

N—a v 3.9 TEM.

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

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

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

frame must not be NULL.

const char® PyEval_GetFuncName (PyObject *func)
func BB 7R, A VRRVRAZF TV 27 P THNEZEDETHTEZ. £ 5 TRIFIUL func DBIZIR
L%,

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

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

BIfEFE LT, ZOBEEUX encodings Sy 7 — I DHICHRBEBEBOILHICK S L5112, £2n—-FX
NTVRWEEIFe—-FLET,

int PyCodec_KnownEncoding (const char *encoding)
encoding D7z DEFFE NIz codec BIFET 2L EIPIIGLT 15 0 ZRLET, ZOBBUTHE
WL £9

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

encoding WS CTHRDP o7y a—XEKITHL T object ZELEF T, TT—ANAYRU I ITAY Y
R errors THEL 3, errors I NULL TH K<, ZDEEIXZD codec DF 7+ DXV v K
BHAZNE T, TV a—X0ROD 5725 273551, LookupError Z A X H £ T,

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

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

encoding WIHCTHDP o727 a— XTI LT object ZTELET, 7NV FY I ITAY Y R
& errors THEEL 9, errors {& NULL TH k<. ZDHEIEZD codec DT 7 /L FDXY v FH
FHENE ST, 7a—XBRO0 5> 725513 LookupError ZRAEX R FE T,

6.9.1 J—7 v 713 API

ROBI TR, XTI encoding 132 TNCFITEMS 5 2 Ty MRINT, RCFV/NCF 2 JH LRz
LEd, a—7 v I72RO»5WEE, KeyError & LT NULL ZiRL £7,

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

*

PyObject* PyCodec_Decoder (const char *encoding)

Return value: New reference. 5% 587z encoding D7 2 — X E R L £3,

*errors)

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

£75,

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

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. 5 2 547z encoding @ StreamReader 7 7 7 b VEAKEIR L 3
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* *

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

Return value: New reference. 5 2 547z encoding @ StreamWriter 7 7 7 M VEAKEIRL £ 3,

6.9.2 Unicode T5—/\>>KRZHAL XM API

int PyCodec_RegisterError (const char *name, PyObject *error)
I =AY RLDEDDI—LNy 7B error % name TERRLE T, ZDa—iy 7B,
A—FT v Py A= FTERVNF/T A= FTEROANAS MIEBLERI, 202y a—-F/7
a— FEKOFEUCH LT name MEEINTORELMEUTHINE T,

a— Il Ny 77X 1 ©2dD5 ¥ L T, UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError D XN D4 Y AKX Y A% ZIFWD £F, DA Y RAEX ¥y RITRHE
DB BXFHN N MNCET2ERE, ZOTXOXFIFOL 7y P EFR>TOVWET, (ZDOHER
ZHUSS 2 720 DBIBICOWTIE Unicode BIAA T b Z2BHML TSIV, ) ="y Zid
EEINFINEREZE D0, 2EBRDOXINVIHBEDO Y — 7 v A0 L. encode/decode ZFHHF
BILOXFHIHDL 7ty b 2R 2B EHHL TGRLED,

BIL7=56 0%, =7k -1 2IBL T,

PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. name TEERINIZZ T — NV RY YT a— Ny JEBEZRERL E
¥o KI5 E E LT, NULL A SR BGE, Tstrict” DL T — Y FY Y7 a— Ny 7B EIR
LEJ,

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

PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. unicode =7 —%#fl L. MIED AN ZRA Xy T LET,

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

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

PyObject* PyCodec_BackslashReplaceErrors(PyObject *exc)
Return value: New reference. unicode encode 7 —% Ny 725 v ¥ aTAo7—7 (\x, \u, \U) T
BEMZET,

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

N—a v 3.5 TEM.
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COETHET I, 7927 POBUKIFE LRV E 57 Python 7Y = 7 + O#fER, (BUEE 2
T, =7y 2METrWwo k) KEDPERMOF 7Y =7 M T 2ERITRVE T, BEEEEANR TR
WA Y 27 M LT - 72358, Python OB EHEIND Z 2D ET,

IS DBEEIE, PyList_New() THER X N72141C NULL A DEZFRE I N TWARWY 2 bD X 5742, #Y)
KL IR TOWRWAT Y 2 7 ML THES 22X TE R A

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

PyObject* Py_NotImplemented
GZoWldA 72227 XYy FOGIBOBOMAEDE DUHEAIRFETHZHIE LTEDN S,
KRR (NotImplemented) > ¥ 7L k¥,

Py_RETURN_NOTIMPLEMENTED
C B & Py NotImplemented ZiR 3 ZEYNIITWE T (72D 5. Notlmplemented > > 7
NEYDOBRAT Y PR L, BHILET)

int PyObject_Print (PyObject *o, FILE *fp, int flags)
AT b ok T7AN fpllHNHLET, KT 2L -1 2 BRLE T, flags 5IHEUIFIS DA
Ty arvEEMCTARIEVET, BEYR—- XN TWEHE—DF 7> a »IE Py_PRINT_RAW T
T, IO T arEEETS L. repr() DDV str() ZffioTATY =27 b 2EZIAALE T,

int PyObject_HasAttr (PyObject *o, PyObject *attr _name)
o BEME attr_name ZHFOL ZIT 1 &2, ZHHDOL 212 0 ZELET, ZDAEKIX Python O
hasattr(o, attr_name) 2 U T3, ZOBEKIIFEITHKIILET,

__getattr__() XYV v F® __getattribute__() XY v FOMEUYH LHITE Z 2 f5HIINHIZ 0 5
CRIWHEBELTLEX Y, 27— REXT 212, RO DIC PyObject_Getdttr() EfioTL
W,

int PyObject_HasAttrString(PyObject *o, const char *attr name)
o BB attr_name ZHFDOL ZIC 1 &2, ZlHDr 212 0 ZELE T, ZDOAEKIX Python O
hasattr(o, attr_name) YR U T, ZDBEBITEIWCHINIL T,

__getattr__() XY v K% __getattribute__() XY v FOMREKHLFP, —RNRXFH L 7
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Yz bOERFNCE Z ZHSMIIHRIENZ Z LIER L TLEE W, T2 WE I E 2123, b
DIZ PyObject_GetAttrString() Zffio T 72X W,

PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. X7 =27 b o 6., 4HI attr_name ODBEZEEL E3, BT
e EMEE R LERT AL NULL Z2IR L ET, ZDOBEIE Python DR o.attr_name X [F LTI,

PyObject* PyObject_GetAttrString(PyObject *o, const char *attr name)
Return value: New reference. X7 =27 b o 6. 4EHI attr_name DBEBMEZEEL 3, KT
ZrEHMEERLUKIMST 22 NULL 2R LET, ZDOB%EIE Python DX o.attr_name ¥ [A LTI,

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. B+ 7Y = 7 + D tp_getattro ARy MIENINS, BHELIVET 5
R RBET T, ZOBBX (B LFETIR) A7 =27 PO __dict__ WX, 7=
ZPD MRO IZH 37 7 ADHELDHZET AV X% L ¥£3, descriptors THENIBRSHATW
2D, T—RDTRIZ ) TRIFA VAR ADEEXI DBLEEIN, T -2 T A7V FXIFEELIC
ENFET, AffD o072 581% AttributeError ZEH L 35,

int PyObject_SetAttr (PyObject *o, PyObject *attr name, PyObject *v)
AT 27 b oD attr_name E\WVIHDEMIC, H o ZRELET. KT 2 ehibzrtil -1 %2
BLUET; I35 021 BLET, ZOMEEIE Python DR o.attr_name = v [HUTT,

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)
AT b oD attr_name E\NSHDEMIC, H o ZRELET, KRT 2 ehilbzEHL -1 %
BRLUET; B T5L 0 2RLET, ZOMKIE Python DR o.attr_name = v XU T,

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

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
BEORE L HIERZAT S INAHNZEE T, A 72227 D tp_setattro ARy MIEIPNET, F
T2 D MRO KHZ7 FADFEENST—XT 4 AT Y 752%:%”"1, ﬁﬁ#of:ﬂ%é\éi/f ¥R
RUADHEZDH ZEEDOHFRECHIFRE D bEBEEINE T, 25 TRVEHEIE. (b LIFETIR) A
7 O __dict__ WEMEFRED LIBHIBRL EF, MIIT5L 0 25RI N, Z25 TRVWEAEIR
AttributeError A SN -1 MRS NFE T,

int PyObject_DelAttr (PyObject *o, PyObject *attr name)
FTT 27 b oD attr_name EWVWHHDBEBWEHIFRL$T, KT 2L -1 ZIELE T, TR
Python ®X del o.attr_name XA LT3,

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

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict__ TRAZ VT XD getter DIMFFHIIREETT, HERGEIL.

72 BTEHRATZ I ML AV (abstract objects layer)



The Python/C API, U1 —2X 3.9.20

HEZERL X9,
N— a ¥ 3.3 TEM.

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

N—a v 3.3 Tl

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. 01 ¥ 02 % opid \ZHEE L/=HEIC X » THI] L £ 3, opid I& Py_LT,
Py_LE, Py_EQ, Py_NE, Py_GT, £721X Py_GE, DWW I TRIFIIIER ST, FhLh < <=, == I=
S BEUE>= 1B LET, ZOMEUX Python D ol op 02 &FE LT, op 25 opid IZXIIEF %8
BYTT, By 2 e BHROMZRLKKT 2 & NULL 2B L 7,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
0l & 02 % opid \ZHE LB X > THE L %9, opid & Py_LT, Py_LE, Py_EQ, Py_NE, Py_GT,
F721% Py_GE, DWVWFTIDLTRIFIIR ST, ZNEN < <=, == 1= > BIXUE>= TMHELET, L
BRRPELRLIX L 2, BRolF 0z, Z7-2R%ET2L -1 ZRLET., ZOBKIE Python @
R ol op 02 LW LT, op ¥ opid WZHIGT 2HEF T,

AR ol & 2 BPA—DATY =7 bTHDBEE. PyObject_RichCompareBool () & Py_EQ X L THIZ
1 %ZiBE L, Py_NE WX LTHIZ 0 ZIBL %3,

PyObject* PyObject_Repr (PyObject *o)
Return value: New reference. X 7Y =7 b o OXFHIRBZFHE LU E T, M3 2 & XFHRHZIR
L. K3 % ¥ NULL %38 L %3, Python R repr(o) ¥R TT, ZDREEIIHAAARBE repr O
DTSN ET,

N=Ta¥y 34 TEE: 7774 7RHERS THETRW I L2 RIET 2 D@L LS5, 2ol
BTN 77— av 2B L510kDELE,

PyObject* PyObject _ASCII(PyObject *o)
Return value: New reference. PyObject_Repr() LREk, A7 =7 b+ o ODXFHNRIZFHEAL £
T, PyObject_Repr() I &k » TRINEXFINCEENZIE ASCII XF%, TRAT—7TF \x |
\u.\UTZ2Fr—7L %5, ZOBKIZ Pythoh 2 @ PyObject_Repr() HHR 3T XFH & [A UXFH]
EHERLUET, ascii ) WXk THUHIhE T,

PyObject* PyObject_Str (PyObject *o0)
Return value: New reference. 7 7Y =7 b o OXFHIRBZFHE L 3, WIS % & XFHRH%
BL, Kfs %2 NULL 23R L %3, Python R str(o) AU TY, ZDRAKIIHAAAREE str()
%, print () FAE O CTHOH SN E T,

A=Pay 34 TEE: 7274 TROBER S TRTROC L 2RI 2 0IBAR & 51, oM
BIEF Sy 77 ¥ - 3 v EADES IR E LT,
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PyObject* PyObject_Bytes (PyObject *o0)
Return value: New reference. 7Y =27 b o DA MIRBZFHELE T, KT % & NULL %R
L. 332 bytes 779227 b RIBLET, o B THR VWY 2D, Python R bytes(o) ¥FIL
TT, bytes(o) 2iE-T, o PEHDL X2 121%, LuTOIHbEIhiz bytes A 7V 227 FEIRTDT
1372 & TypeError 23EH N E T,

int PyObject_IsSubclass(PyObject *derived, PyObject *cls)
7 I A derived 57 T A cls ¥ERl—TH 20, ZFIOIIRELEZ IATHBEEE 1 BIBL, 5
TRWERIX 0 ZRLET, =7 —0REXLGEE -1 ZIRLET,

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

cls 12 __subclasscheck__ () XYV v FHBDHBZLHEE. 7 7 ADKEN PEP 3119 IZH 2@ Y
SHMEHETZ-DIMEINE T, 25 ThRWVWE E derived 25 cls DT27 T A3 D%, EEND S
W R T2 2 ATHE2HE. OFD cls.__mro__ ITHEFENBEETT,

WEIE. 774727 b, DFD type DA VAR VAREIDBIRE LT FRZFNBI TR
RREINET, LrL. A7V 7 MEM __bases__ (ZHUIREY 7 RD X F)LTRIFIER & 7%
W) BEEEZ I TLEEETEE T,

int PyObject_IsInstance(PyObject *inst, PyObject *cls)
inst B7 & cls BLLIZ cls DFT7FADA VAR YATHIGEIT 1 BIBL, 25 TRWEAIZ
O%RLET, TI7-MEEZL -1 ZRLANEZRELET,

cls MR TNVDIFE, cls DETOERIIHLTF v 7 LET, PR DH1O2DF v 7T 1R
& BRI 1L R, 2RO E 0D £T,

cls 12 __instancecheck__() XV v F2RHZLHEIEX. T2 7 ADKED PEP 3119 IZh 2@y
SEHETZDITMENE T, I TRHRWVEE inst D3 cls DA VARV ARZKRDZDIE. D25
AW cls DF7 I ATHEHETT,

A VARV R inst 1B __class__ B2 T, 2OV 7R ARIN2bDE LEETE
EJcan

AT b cls LEDRIET FADN T IR B Zh 355, @M __bases__ (ZNUIRES 72D
XTIV TRIFNIRLRY) 2Rl-E2Z e TEEEXTEET,

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

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

as Py_sstize_t.

Py_hash_t PyObject_HashNotImplemented(PyObject *0)
type(o) XNy ¥ a RA[ETH % Z ¥ #/R”F TypeError #REL. -1 ZRL F T, ZoBEEX
tp_hash A B v M E T & 2RI E 2T, ZD type 25Ny S a2 RAJRETH B Z L %
AV RT) ZITBHRINTR L £ 3,
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int PyObject_IsTrue(PyObject *o0)
o MEERTLAREZIGHIE 1 2, 25 TRVE 121X 0 #IBL £3, Python D not not o
LELTE, KT sL -1 ZiBL %3,

int PyObject_Not (PyObject *o)
0o WEERTLAREIGAIZIZ 0 B, ZI5THRVWE XX 1 ZIKL %ET, Python D not o A
ULT3, KT 2L -1 2 RLET,

PyObject* PyObject_Type (PyObject *o)
Return value: New reference. When o is non-NULL, returns a type object corresponding to the
object type of object 0. On failure, raises SystemError and returns NULL. This is equivalent to
the Python expression type (o). This function increments the reference count of the return value.
There’s really no reason to use this function instead of the Py_TYPE() function, which returns a

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

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
FTT TN oD type b type DV TRA T THH L ZWCEZRLET, £B556D87 X X% NULL
THoTERDEEA,

Py_ssize_t PyObject_Size (PyObject *o)

Py ssize t PyObject_Length(PyObject *0)
0 DEIRIKRLET, RELATV2 b o> —r 28 Tutare~y 78 7a b alofil
ZRELTVIHE, O—F YA LTORSZERLET, 74T %L -1 KL X3, Python
DI len(o) EFLTT,

Py ssize t PyObject_LengthHint (PyObject *o, Py ssize t defaultvalue)
FT7I27 1 0o DBMEDOEIZRLET, BRAICEREOEZ %2, RIZ __length_hint__() Z{fioT
MHEOEX %2, ZLTRRERIZT 74V MOMEZIEZS L LET, ZOBEUL Python D3 operator.
length_hint (o, defaultvalue) Z[AUTT,

N— g v 3.4 TEM.

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

int PyObject_SetItem(PyObject *o, PyObject *key, PyObject *v)
FTI 2T b key Tfd v IHISNTFE T, KT B, IS 2ERL -1 ZBRLET, fhisLe 0%
BLUET, 24U Python DX olkey] = v EFAIFTT, ZOBKIX v NOZEZ BAHID FHA

int PyObject_DelItem(PyObject *o, PyObject *key)
ATt oDB key BT AMIGMITZHIBRL 3, KT 5L -1 ZIRLFF, Python DX
del olkey] ERIUTY,

PyObject* PyObject_Dir (PyObject *o)
Return value: New reference. T DEAEE Python OR dir(o) ERULT, A7 =7 FDEHHAIC
DY TTVBIXFINNHRZ VAT (ZOBEDDHVET) ZRLE T, =7 —0DHEITIE NULL &2
BLUET, 5180% NULL 12§ % &, Python i8I} 23 dir() FAERIC, BEDOR — DV RAHTZIR L
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T DA, T T 4 TRETT L= 2072 UE NULL %R UK §h3, PyErr_Occurred() 13&%
BLET,

PyObject* PyObject_GetIter (PyObject *o)
Return value: New reference. Python @3 iter(o) XHUTT, 5IIc o724 7P =7 Mk
BT AT L=, ATz bBITTIRATL—XROGEWEA T =7 VEEZRLET, F
7Yz 7 + DRIENEARARET H - 723551213 TypeError %i%H LT NULL 21K L %3,

7.2 Call Protocol

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

7.2.1 The tp__call Protocol

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

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

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

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

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

7.2.2 The Vectorcall Protocol

N—a v 3.9 TEM.

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

efficient.

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

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

g

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

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

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

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

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

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

ject *kwnames)

e callable is the object being called.

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

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

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

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

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

PY_VECTORCALL_ARGUMENTS_OFFSET
If this flag is set in a vectorcall nargsf argument, the callee is allowed to temporarily change
args[-1]. In other words, args points to argument 1 (not 0) in the allocated vector. The callee

must restore the value of args[-1] before returning.
For PyObject_VectorcallMethod (), this flag means instead that args[0] may be changed.

Whenever they can do so cheaply (without additional allocation), callers are encouraged to use
PY_VECTORCALL_ARGUMENTS_OFFSET. Doing so will allow callables such as bound methods to make

their onward calls (which include a prepended self argument) very efficiently.

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

PyObject_Vectorcall () will usually be most efficient.

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

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

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

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

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

siveCall and Py_ LeaveRecursiveCall if needed.

Vectorcall Support API

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

to:

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

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

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

in op. This function never raises an exception.

This is mostly useful to check whether or not op supports vectorcall, which can be done by checking
PyVectorcall_Function(op) != NULL.

This function is not part of the limited API.
N— a v 3.8 THEM.

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

respectively.

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

This function is not part of the limited API.

N—a v 3.8 Tl
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7.2.3 Object Calling API

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

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

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

[E3E5 callable args kwargs
PyObject_Call() PyObject * | tuple dict/NULL
PyObject_CallNoArgs () PyObject * | --- -
PyObject_CallOneArqg() PyObject * | 1 object -
PyObject_CallObject () PyObject * | tuple/NULL | ---
PyObject_CallFunction() PyObject * | format -—
PyObject_CallMethod() obj 4+ charx | format -
PyObject_CallFunctionObjArgs() | PyObject * | variadic -
PyObject_CallMethodObjArgs () obj + name | variadic -
PyObject_CallMethodNoArgs () obj + name | --- -
PyObject_CallMethodOneArg () obj + name | 1 object -
PyObject_Vectorcall () PyObject * | vectorcall vectorcall
PyObject_VectorcallDict () PyObject * | vectorcall | dict/NULL
PyObject_VectorcallMethod () arg + name | vectorcall vectorcall

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

args V& NULL THo>TIERo7T, 518ZLEL LBRVWEHERZEDOX IV fioTLIZE W, kwargs
¥ NULL THHEVWERA,

R L7 HREOH L OAERZIE L. KL o6 2k L NULL 28 L %5,
ZAUIRD Python DX & [FSFTT: callable(*args, *xkwargs) o

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

a callable Python object without any argument.
AL L ofERZIE L. KL o6 2k 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

arguments.

R L7 SO L ORERZIR L, KRB L oS 2RH L NULL 28 L £3
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This function is not part of the limited API.
N—a v 3.9 TBE.

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

AL L OfERZIE L. KL o6 22X L NULL 28 L %5,
ZAUIRD Python O & [FFTF: callable(*args) o

PyObject* PyObject_CallFunction(PyObject *callable, const char *format, ...)
Return value: New reference. WEON L ATHEZR Python 4 7'Y = 7 b callable 2D C 514%
LB LE T, C 58I Py_BuildValue() JERD 7 + —< v M XXFHNEfH - TR L 5,

BRI L7z HRENH L DFERZ R L. KRBL 7z 50154 2 £ L NULL 23R L £75,
ZAUIRD Python O & [F5FTF: callable(*args) o

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

native.
N—=a ¥y 34 TEHE: format DHD char * POEBEINE LT,

PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. 73 =27 b+ obj D name L WO HFIDXY v B2, W20D C 5]
B bITMUHLES, CHIEIEX AN ELEKT % Py_BuildValue() TERD 7 + —~< v b X FF
TS TVET,

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

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

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

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

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

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

Return value: New reference. Call a method of the Python object 0bj, where the name of the
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method is given as a Python string object in name. It is called with a variable number of PyObject

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

L7 PO L ORRZR L, KR Lofit 22X L NULL 28 L £3,

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

given as a Python string object in name.
RN L7 RO L ORERZIR L, KL 26054 2xtH L NULL 28 L %5,

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

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

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

RN L 72 HRFOH L ORERZIR L. KL 2500 2k L NULL 28 L %3,
This function is not part of the limited API.

N—a v 3.9 Tl

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

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

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

This function is not part of the limited API.

N—a v 3.9 Tl

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

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

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

arguments.

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

the keyword arguments, but not a tuple for the positional arguments.
This function is not part of the limited API.
N—= a3 ¥ 3.9 THE.

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

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

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

PyObject_Vectorcall ().

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

object with the full args vector as arguments.

L7 L ORGSR ZIE L, KL ofI 22X L NULL 28 L %35,
This function is not part of the limited API.

N— g > 3.9 TEM.

7.2.4 Call Support API

int PyCallable_Check(PyObject *0)
A7 b o BEUHLATREL 72 =7 b EIDNET, A7V 27 MU LAJRETH 5
LEIZLZERL, Z5TRVEEIZIZ 0 ZRLES, ZOBBMCH LIZEIZRIILE T,

7.3 HfER 0O~ 3JL (number protocol)

int PyNumber_Check (PyObject *0)
ATV o BEUERT A P a A BRELTWEEEIC 1 ZEL, 253 ThVE 23R EIRL %
T ZOREBMEOH UITE IR L £5,

N—=Tay 3.8 TEH: o WA VT v 7 ABRIE 7255, 1 ZRLET,

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. I3 3% 01 ¥ 02 ZIMELERER L, KBI 2 2 NULL %K
%9, Python DK o1 + 02 EFILTT,

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. T 2% 0ol 05 02 ZWE LR TR L, KRBT % & NULL %R
L %73, Python ®R o1 - 02 EFIL T,

PyObject® PyNumber_Multiply (PyObject *ol1, PyObject *02)
Return value: New reference. I3 3% 01 ¥ 02 A LERERL, K3 2 2 NULL %R
¥ 3, Python D ol * 02 LTI,

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. T 5% ol ¥ 02 ZATHIEE LR EZR L, KT 5 & NULL %
BLEF, Python DX o1 @ 02 ¥ LTI,

N—a v 3.5 TEM.

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

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

Python expression ol / 02.

PyObject* PyNumber _Remainder (PyObject *ol, PyObject *02)
Return value: New reference. K3 % & o1 % 02 THRELZFRERL, KWT % L NULL 2RL
3, Python DX o1 % 02 XFIL T,

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

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

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. J8H$ 2 & o DFFEREEZIR L., K3 2 & NULL ZiBL ¥ 7, Python
@iﬁ -0 Z [EJ D"Gj—o

PyObject* PyNumber_Positive (PyObject *0)
Return value: New reference. J¥1$ 3 ¥ o ZiRL. KF % & NULL %R L %9, Python O3 +o
ERTLTY,

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

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

PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. 1S5 Y ol % 02 72 ES 7 b UTHERZIR L, KT % & NULL
ZiRLE S, Python O ol << 02 LU T,

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

PyObject* PyNumber _And (PyObject *ol, PyObject *02)
Return value: New reference. 3 2% ol ¥ 02 ® 7 &'y b Bz (bitwise and)” ZiK L,
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KIS % ¥ NULL 2B L £F, Python DR o1 & 02 ¥R LT,

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. FiIT 3 & ol & 02 ® 7 ¥y b HAHEMATGREER (bitwise exclusive
or)” ZiRL. K3 %L NULL #iIRL ¥ 3, Python DX ol =~ 02 XU T,

PyObject* PyNumber_0r (PyObject *ol1, PyObject *02)
Return value: New reference. Y155 & o1 ¥ 02 @ 7 ¥y MHAFREA (bitwise or)” %R LK
35¥ NULL #iBL %3, Python @ o1 | 02 XH LTI,

PyObject* PyNumber _InPlaceAdd (PyObject *o1, PyObject *02)
Return value: New reference. KT 5 & 01 ¥ 02 ZMAELMEREZRL, KT 5L NULL ZRL
5, 0l B in-place HEEVR— T 3255, in-place HEEZITVWE T, Python DX o1 += 02 &
RT3,

PyObject* PyNumber _InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. T 2% 0ol 05 02 ZHE LR ERL, KRBT % 2 NULL %R
LES, ol & in-place HEZVRK— 3T 3545, in-place HEZTWE T, Python DX ol -= 02
LHELTT,

PyObject* PyNumber _InPlaceMultiply(PyObject *ol, PyObject *02)
Return value: New reference. M3 2% 01 © 02 B LUIMERERL, KMIT 22 NULL 2R L
F3, 0l B in-place HEEZ Y R— T 255, in-place HEZITWE T, Python D ol *= 02 &
FHLTP,

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. T 5 ¥ o1 ¥ 02 ZITHIRE LR EZR L, KT % & NULL %
BUET, ol 2 in-place HEZ Y R— M T 255, in-place HEZITWE T, Python DL o1 €= 02
ERLTY,

N—Ya ¥ 3.5 TENM.

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. [T 5% ol % 02 THRELUMETHEEZIR L., KT % & NULL %
BUET, ol 2 in-place HEZ VK- T 25E, in-place HEZTWVWE 3, Python DX ol //=
02 LR LTY,

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

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

PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. {3 5% ol % 02 THRELIHFIRZIREL, , KRBT % & NULL %R
LET, ol 2 in-place HEE Y R—+F 255, in-place HEZITWE T, Python D3 ol %= 02
ERLTY,
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PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. f1AHIAABIE pow() 2L T ZE W, KT 5 NULL ZIRL %
Fo 01 B in-place HE %I K — b T 354A. in-place HEEZITWE T, ZOBEEIE 03 27 Py_None D
1% Python X ol #*= 02 XA LT, ZHLIADEHEIE pow(ol, 02, 03) D in-place KT,
08 BEM X2V S, Py_None # ANTLZEW (03 12 NULL 2T 2. RIERXEV 7 7L 2%
FIEFEZT DD ET),

PyObject® PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. NI T 2 & ol % 02 72 ES 7 P UMREZIR L. KT % & NULL
ZIRUET, ol B in-place HEZ Y K— 3 25E. in-place HEZITWE T, Python D3 ol <<=
02 LR LTY,

PyObject* PyNumber_InPlaceRshift (PyObject *ol1, PyObject *02)
Return value: New reference. [EMI3 2 ol % 02 120 AS 7 P LR EZIRL. KT % & NULL
ZIRLUET, ol 2 in-place HEZ YK — M T 258, in-place HEZITWVWE T, Python D3 ol >>=
02 E[FILTY,

PyObject* PyNumber_InPlaceAnd (PyObject *o1, PyObject *02)
Return value: New reference. 325 & ol & 02 @ 7 ¥y b HHEAE (bitwise and)” ZiK L
KT 5L NULL 23R L ¥F, ol 25 in-place HE % VK — 3 2855, in-place HEZITWVE T,
Python O ol &= 02 E LTI,

PyObject* PyNumber_InPlaceXor (PyObject *o1, PyObject *02)
Return value: New reference. M3 2 & ol & 02 @ 7 v M HEAHHEATFEIEF (bitwise exclusive
or)” iR L., KRBT 5 & NULL ZiR L ¥ 3, ol A% in-place HEZ Y R— 15 255, in-place HE %
fTWE T, Python ®X ol "= 02 X[ LT,

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. 815 2% ol £ 02 ® 7 € v FHAGHIA (bitwise or)” %% LK
T5L NULL ZIRLE T, ol 2% in-place {HE %V R— »F 354, in-place HEZITWE T, Python
DX ol |= 02 LRILTT,

PyObject* PyNumber_Long ( PyObject *0)
Return value: New reference. JRHT 3 o ZEEFUCEHL72d D xR L, KT % & NULL %R
%3, Python O3 int(o) &R LTI,

PyObject* PyNumber_Float (PyObject *o0)
Return value: New reference. J8¥1 S % & o ZIFBV/INSUGRBICER L7 d D ZIKR L, KIS % & NULL
7R L EF, Python O float(o) ERULTT,

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

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. base #EBIIEIXNT-EH n 2 XFHN e L TRL T, base 51501 2,
8,10 £713 16 DVFAATRINIHED T8 A, HM 2. 8. 16 1ICOWT, REH 2 THFFID /T
BEE~—F— '0b' | '00" FhiF 'ox' B ERENSEEINET, H L n B Python @ int BT
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RUFAUX. £3 PylNumber_Index() TEHEINET,

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

an exception is raised and -1 is returned.

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

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

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

and 0 otherwise. This function always succeeds.

7.4 >—7>2Z2B7F0OKI1JL (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)
WIS 2LS =R o DA TI 27 POEEIRL, KT 2L -1 ZRLET, Z4ud. Python
DI len(o) LFTLITHRD £,

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. F8H13 % ¥ ol ¥ 02 Oi#fd (concatenation) ZiK L. K3 % & NULL
#RLE S, Python DR ol + 02 ERIL T,

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

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. FRH13 % ¥ ol ¥ 02 O (concatenation) ZiK L. K3 % & NULL
ZIRUETS, ol 28 in-place EEZHK— b3 255, in-place HEZITVWE T, Python O ol +=
02 R LTY,

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py _ssize 1 count)
Return value: New reference. [T 247 =27+ o D count FIFEDIRLEZRL, KT 2L
NULL 2B L ¥3. o 2 in-place {#HE %I K— 325, in-place HEZITWVWE 3, Python OR o
*= count AU TT,

PyObject* PySequence_GetItem(PyObject *o, Py ssize t 1)
Return value: New reference. 55 % o @ i HFEDERZIRL, KT 5 NULL ZRL £,
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Python @3 o[1] ¥R LTS,

PyObject* PySequence_GetSlice (PyObject *o, Py ssize t il, Py ssize t i2)
Return value: New reference. M52 % o D il 55 i2 FTOMDRATI A ZERL, RKT B L
NULL %2R L £3, Python O o[il1:i2] ¥R LTI,

int PySequence_SetItem(PyObject *o, Py _ssize_t i, PyObject *v)
oD i HEHOEFRIC v ZRALE T, KT, fiItzREL -1 ZRLET; fhdsL 0 ZEL
F¥, ZAUZ Python DX o[i] = v XA LTI, ZOBEKIE v NDZRE BHFWD FHA

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

PySequence_DelItem().

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

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

int PySequence_DelSlice(PyObject *o, Py ssize t il, Py ssize t i2)
ST VARFTI LI oD il 5 2 ETOMORIAREZHIRLET, KT 5L -1 IRLE
3, Python D3 del o[il:i2] [F U TT,

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
0 IZBF 3 value DB, FT4HbDE olkey] == value 2722 key D ETRLET, KT
¢ -1 ZRL%ET, Python DR o.count(value) [EUTT,

int PySequence_Contains (PyObject *o, PyObject *value)
0 12 value WA TWEDPHELET, 0 DD DZEFRED value EfMli (equal) 251X 1 ZIRL., ZH
DAOBEIIE 0 2R LET, 27 —2RETS L -1 IRLE T, Python D3 value in o ¥ [H
LT,

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

PyObject* PySequence_List (PyObject *o)
Return value: New reference. ¥ —>7 YA LLIWEATI7V 0o EALARERDOVA N TV 2
FERLE T, KMUL75 NULL ZiIBRLF T, IBENB VXA MIFLAMEoN Z eREES TV
9, 24U Python D3 1list(o) X FRIFETT,

PyObject* PySequence_Tuple (PyObject *o)
Return value: New reference. ¥ —7 Y ABH2WVEATITNVTHS o LA LABRZRO>X I VET
Y7 MRIBLET, KBLZS NULL 2 RL %3, o BXTNDHE, HinZREeELE3, Zh
DS oGE. BYIRNEPA 72X IV EREELTRL %9, Python DX tuple(o) & FIFTT,

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. ¥ —o Y X E723A 77 70D o & “PySequence_ Fast** 77 I U D
B THATE 24727 P LTRLES, A7V 2 MY =T Y ATHYA T T TLTHRVE
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FliE. Xvt—Y m BHFDO, :exec:‘TypeErrort Z#H L E 3, KK LAS NULL 2RL E3,

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

CPython ®FEETIZ, dL o BB —F Y ANZTALTHUL, 0 ZDDDEIELET,

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

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

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

PyObject** PySequence_Fast_ITEMS (PyObject *0)
PyObject KA ¥ XDERIZHZ 7L A ZIELET, ZORTIE. o1& PySequence_Fast () DKL
oA TP 27 PTHD, NULL THROLHDEREL TVET,

V2 MDY A XWEFRINZ L E, XY EBEENIEROEFZHEE T 203 LAKRWI LITEEL
TRV, ZOH, P—F VRAOEERFEELR VAV THFA N TOATRIZHZ R, V2 e o
TLEEWN,

PyObject* PySequence_ITEM(PyObject *o, Py ssize t 1)
Return value: New reference. o ® ¢ HZEHDODERZRL, KWFT 2 & NULL &R L ¥£7,
PySequence_GetItem() DEERTH D, PySequence_Check() T o BEERT D E 5 2 DMGE
2, BORZFOMBEZITOER Ao

7.5 ¥y 78770k 3JL (mapping protocol)

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

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

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

Py_ ssize_t PyMapping_Size (PyObject *o)

Py ssize t PyMapping_Length (PyObject *o)
WNT 247522t o FOF—DBZRL, KRBT 2L -1 ZIBLFT, ZHld, Python O
len(o) ERILICAD £7,

PyObject* PyMapping_GetItemString(PyObject *o, const char *key)
Return value: New reference. SLFH| key IZHIGT % o DEFEZIRL T, KT 2L NULL ZiKL
¥ 9, Python O olkey] EFE UL TT, PyObject_GetItem() HBEL TL XL,

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

88 BTEHRATZ I ML AV (abstract objects layer)



The Python/C API, U1 —2X 3.9.20

AT o ETXFH| key 2 v SN T E T, KT 2L -1 ZIRL T, Python DX
olkey]l = v ¥[AIUTY, PyObject_SetItem() ZML T LIV, ZOBIE v NDBHZHA
Wh FEA.

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

int PyMapping_DelItemString(PyObject *o, const char *key)
AT 27 b oo XFH key BT 2RSS RZHIBRL £9, KBTS & -1 2B L %7, Python
DX del olkeyl EFE LTI,

int PyMapping_HasKey ( PyObject *o, PyObject *key)
Ry TMATI 27 V¥ — key ZFOHBEIC 1 IR L, £ TRHRVEZIZIT 0 ZRLET, AU,
Python @3 key in o Y %HiT3, Z OBIKIFUH LIFFEITHIIL £73,

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

int PyMapping_HasKeyString(PyObject *o, const char *key)
Xy T T2 7 VX — key ZFOBAIC 1 BIEL., £ TRVEEIZIZ 0 ZRLET, AU,
Python O3 key in o &M TY ., T ORI LIFEICHINL £7,

__getitem__() XV v ROMFH LFR, —RNRXFESNA 7Y = 7 + OIERRHITHE Z 2 FlA ]
ENBZLICERBLTLEEIY, =7 —2MEXE3121E. Kb DT PyMapping GetItemString ()
%{%OVC < ffé L\o

PyObject* PyMapping_Keys (PyObject *o0)
Return value: New reference. BT 24727 b 0o DFXF =02 VA MNERLET, KT
5 NULL Z:R L ¥£7,

N—Pa 3.7 CEHE: DENX BBV AP LIRBETIVEZRLTWE L,

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

N—=Yar 3.7 TEHE: YANE. BBV AP LAEEZ TV EIRLTWE L,

PyObject* PyMapping_Items(PyObject *o)
Return value: New reference. T2 43727 b 0o DERDPORZVRAMERL, FERIZ
F—LEORTBA0TE T NITH o TVWET, KT 2L NULL ZRL %7,

N—Pa ¥y 3.7 CEHE: DENE, BV AP LIBETIVEZRLTWE 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. KB 0 ICBIF 2 RXDEZRLEST, 79227 MIATL—&T
RUNERDFRA (TheF v 27T 203N OHLAIOBETT), EHRIMAHER > TWRWEGEE
& Bl Y P IRTWRWIREET NULL 2R L %3, EREM HITBICT S —»E L5813,
NULL ZiR L. FAELZBS 2R L %5,

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 THIARIEER WL DDA 7Y = 7 MI, NEIZH 2 XEVEHI LT buffer NOT7 7 A2 EL
FT, ZOEIRATI2Z b LT, HAAAD bytes % bytearray . array.array ® & 52\ < Oh
DR ZETF o NE T, = FN=FT 4 DI A 77 VIFEGUEE LG D X 5 LEHl7Z B D 7912,
ZNoHEDMEERTHI LD TEET,

ZNETNORBZNHEHDOL< YT 4 7 RA2FHETH, BEOLHKREBAEYANY 77005755 w5 HE
ORERELE T, W O2DORRTIEMNT2a %175 e REHENY 7717 78 RTEI LD
2EhFd,
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Python & buffer protocol DIERT C LV DMAAAAZRBELES, 207w baricid=ooMlE» % b
£

o BT IMTIE, HEZENI, ZDATI 2 VO TNBIZDHZ Ny 7 7 1T 2 1HREEMHETE 2 "buffer
AVR=—T 2= ZLIAR— L THIENTEET, DA VX —Tx2—R@ Ny T 74Ty
MEEER (buffer object structure) DEITEHAL £3,

e AT ZMTIE, A7V =7 POTFEREDHZET—XADRL Y RZE2[{LIVL O0OFEMPFHTE X
F (e ZEXY v 580,

bytes %X bytearray RED Y IARA T =7 NI, WEHDO Ny 7 7 =% 4 MIIDEAX TR L $7,
NA PN DTEAR D FIHFIRE TS, Bl 21X, array.array DT 2 EHRBII VL F AN, MEIZKR S Z &3
HHET,

buffer 1 ¥ % =7 =z —XOHHED—HIZ. 77 ANMA T2 2D write() XYV v RTF: buffer 4 ~
R—=T 2 —REBLTEHDONS MIZRETEZEART TV 27 b TH 7 7 ANKEZAL N TEE
T, write) k. TOFIBE LTHEINLA TV 27 FOWNBERIH T 25AH LEH 7 72 2D A% &4
Y LEID. readinto() DEIRMD XY v FTIE. ZDFIHOHNBIINT 2EXIAAT 72 ADBNBET
3, buffer 4 Y X =7z —RICXD, ATV 27 MITMAEEMSG, AU LEHAANY 7 7\D7 72 R %FF
AT 202N bELETA20ERTZ D TEE T,

buffer 1 ¥ % —7 = —ADFHFICIE, WREBEATI2 7 VDN 7 721832 00 FENHH T
o IELWEIBT PyObject_GetBuffer() ZM-UHT;

e Pydrg ParseTuple() ((7:3ZDREIBED VL D) & y* . wx E72 s* format codes DTt &
BT T,

EELD7 —ATdH, buffer WL L 2o 72FIC PyBuffer Release() ZMUH X IFIUIR D ¥ A,
IhERBE, VY =RV =D KD BIRA BRI ORB BN HD 3,

7.7.1 buffer #&&&

Ny 7 7GR (F721386002 "buffers”) EBIOA 7Y =7 bDANAL F VY F— &% Python 7R 7 <I2HE
BT 2DEHTT, ZHEER Erab—25 4>V By LT EHTEET, ZoXEYImy 2
PRI IBEERES 22T, YART—XTH e THEHIZ Python 707/ 7wt 52 2 e N TE F
Fo XEVIZ, CIRORKEREINER D LOLERAL, ARV =T 4 VI RATLATA T VIZHETHIO
AEY TRy 7D LNERAL. BEUT 2224 T4 704 U XEVEAZTETOIMEHZNE 2D
LILEHA,

Python 4 Y X 7V X2 Ko TREEINZZ L DT —XB L IZRIR D, Ny 7 7% PyOvject KA ¥ X TIER
{y Ty I NVie CHEERTTS, 207D, fFll at—pIFRICliiciTAE S, Ny 7 70— RiNL T v
N3 E e ¥ ZlX, memoryview * 7T = 7 FIMERINF T,

IVAR—PFENZFTY 27 b EELFEOFEOVEHAICIE, Buffer Object Structures #BB LT ZE W,
Ny 77 RBUST 5121, PyObject_GetBuffer() LML TL Z&E W,

Py_buffer
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void *buf

N 777 4=V ERRLTOWEIMHEMEDLHEIET KA VX, Ny 772t 647027
FOREYHEXEY) 70y 7HOYOMNBEIZDRD 2 F T, HIXIE strides AL, ZOHEIX
XEY) 70y VDORENPD LNLEEA,

B BAOBEE ZOHEIZXAEY Tay ZOEEEPIELET,

void *obj

IIAR=PERATVEFT TV 27 FPOHLVWSHR, ZREIBEEEICK > THA S A,
PyBuffer Release() XX o THEINICTZ7 VAV FENT NULL KERESINE T, ZD7 14—
L RIHEHER 72 C-API BRI DR b i & AT 5

PyMemoryView FromBuffer() F721& PyBuffer_Filllnfo() &> To v 7& Nz —FHE
Ny 77 THBIRHRr —ATIE. TD7 4 —/FIZ NULL T3, —BMic, =27 AR—-+47
V7 MIZoAXEHEHLTIERY FE A,

Py ssize_t len

product (shape) * itemsize, contiguous Ft#ITE., TEDOXEY 70y 7 ORIWKEDFT,
JE contiguous BLFITIZ. contiguous RIFICa ¥ — I NG EICHEBEN b ORI T,

((char *)buf) [0] 75 ((char *)buf) [len-1] DHEPWAND 7 7t 2id, EifxitE (contiguity)
ZRAET 2V 7T AP Lo THRIGE NNy 7 7 ITH L TOAFFENE T, ZLDHEIC, 20
X357V 2 TR Mg PyBUF_SIMPLE ¥7:1& PyBUF_WRITABLE T,

int readonly

Py

Ny 7 7D AH LERTH 2R LET, ZD7 4 —)L R PyBUF_WRITABLE 7 < 27 CHlfEIT
RSN

ssize_t itemsize
EE—D7D byte I DH 4 X, struct.calcsize() %3IE NULL @ format fEHIZXT L THRENH
LR EFILTT,

HELRFIAN: WEE D PyBUF_FORMAT 7 7 7R BET DI LR Ny 7 7 BERLIEHAE.
format I NULL ICEREZINFE T, LA L itemsize IZITED 7 +—~< v Mo -EHEZRERHLE T,

shape DTFHET %354, product (shape) * itemsize == len DFXDFH N, FHEF X
itemsize % buffer ZFHL7DICHHTEET,

PyBUF_SIMPLE % 7:1& PyBUF_WRITABLE TR L7455, shape 2% NULL THHAUX, HEH I
itemsize B LT itemsize == 1 & RAILTUILD FHA,

const char *format

BEE—DDDODHNEZIEET B, struct Y 2 — VAR NIED, NUL EIFXES], ZDHRAL >
X DfEAY NULL 75, "B" (FFSHEL A ) & LTI E T,

D7 4 — & PyBUF_FORMAT 7 5 702 & » CHlfISh £ 3,

int ndim
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XEY DN RXITEAN 2R L TOWBRORTTE, 0 DA, buf BAAFEZRT 1 DDOEEZTE
LTWET, ZDHFE. shape, strides, suboffsets & NULL TRIFIUIZ D FHA,

PyBUF_MAX_NDIM It ORAMEZ 64 ICHIR L TWE 3, $2EMNE 2 OfilfR 2B E Lgir il
7D EEA. ZXRITHHIDOHEMNIX PyBUF_MAX_NDIM XTE THIKZ 2 XD ICTERNETT,

Py_ssize_t *shape
AXEY LD NRXTEANOEEZ RS, BED ndim TH S Py_ssize_t OFELHITT, shapel[0] *
. * shape[ndim-1] * itemsize |& len XL RIFIUIRD FEA,

shape DffX shape[n] >= 0 IZHIRE N £ F, shapeln] == 0 DHEIFHTTERIHETT,
FE complex arrays S LTL 72X W0,

shepe (JEIR) ECHNEHFIHE 22 & 13 7eAH LEHTS,

Py ssize t *strides
BRITTCICBOTH LWEERZ72DICRAFy T34 MUETRT, BE ndim @ Py_ssize_t
DA,

A +F74 MAZ, FEOBRELEETEET, SIEDEHITIZ. A 74 MZ@EETWHIEMT
T, L LFAEZFI, stridesin] <= 0 D7 —REMET 22 e N TEIZRENH D T3, 54
WZDOWTI complex arrays S LTL7EE W,

HEZICL 2T, ZOD strides ECFNEFHAH LEATT,

Py ssize_t *suboffsets
Py ssize_t MOBEREFFOEX ndim OHLH, suboffsets[n] >= 0 DEFHIEX. n FEHDXC
Ko TIRIE I N TV A EIE AR A > & T, suboffset HIZHRA ¥ X DB fRR L I il A
MIZAUT WD ZIRL TWE T, suboffset DEDBE D DIGEIZ. R4 ¥ X DS RIBRIIAE
(ERL7=XEY 70y JNEHEREBEINVS) WS 222 $7,

2T D suboffset BEMDIGE (D% O ZRBRPAE) RGE. D7 4 —/N P NULL (77 #
L ME) TRIFAUIRD FEA.

Z OFDRFIZREIE Python Imaging Library (PIL) TEDHRTWE T, D & 5 REHITHERIC
77 RFTBHFECOVWTESIIZEFHL Z 2 complex arrays ZBRLTLEE W,

HEEFIZ L o T, suboffsets EHZFAH LEHTY,

void *internal
Ny 77 B2HRMBETZHOF TV 27 FBRINCHHT 3720 0EHTY, HlziE, #EEzo
ERBUTEEA % £ ¥ X + LT, shape, strides, suboffsets £ W o 72FR5E NNy 7 7 BT 5 & =
ARSI 2 RNEPES L EEHT 277 705 2N TEBZTL &5, Ny 7 7 2RI
AN, ZOEERLTEREL TIXRD FE A,
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172 NyIT77VITRANDRALTS

Ny 7 7 3@, PyObject_GetBuffer() #ffi5 22T, TZAR—-ITEATV=27 TNy 777
AMEREDZZLTHRONET, X TV OMENLEEOEMIEEIZIEICOL 2720, HEHEE flags 518E
fioT, HADPRZ 2Ny 7 7 ORBEEIEEL T,

Py_buffer OE7 4 =L R, V7 TR ORI K > TEHRI 2EI T ICERINE T,

DOIZXMMIEKEFELBEWT 1 —ILF

TFRD 7 4 = FiZ flags DHERZITTIT. WITIELWETRESNE T, : obj, buf, len, itemsize,

ndim.

readonly, format

PyBUF _WRITABLE
readonly 7 4 —/VRZHELET, dLID7 7 7PREZINTVBHA. exporter 1F, F XA
HAAEIR N Y 7 7 RS 570, S B RITFAUXKBZ|WE LR TIUIRD $H/A. 77 7 HRES
NTVRWES, exporter IX, AH LHEHEEBZAAARBELRNY 77085 5224 L THHAW
FHAD, EHELTIRET 2085 PIEETOWEZF I L T—EELIRIFUIRD 8 A,

PyBUF _FORMAT
format 74—V RZEHIALE S, L7 I 7PRESNTVIUL, ZD7 41— FZIEL LD
RUINIRDERA, 77 7PRESINTOVRIFIUL, TD7 4 —/L F% NULL WZERE LR ITIUR
D EHE A

PyBUF_WRITABLE ¥, ROHICHTL 2 D757 d | EMoTHhEVEY A, PyBUF_SIMPLE 1% 0 LiE
FINTWD DT, PyBUF_WRITABLE \FHA/2FE ZIALATRER Ny 7 7 2 ERT 28 MO 7 5 7 LTfER
£7,

PyBUF_FORMAT . PyBUF_SIMPLE DAVND Y D777 % | EMoTOEVERTA, BRED 7 7 7E B (F
BRLAL M) 7r—~<y FEBICHERLTVE T,
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shape, strides, suboffsets

ZD7 77, TN TEEERKEWIEICIEANZ X ) OGN AEEERIELE S, feD7 5203, Zh
IO FRCEHBEINSZT7 9 7DITRTOE Y F2EL I LICEBELTLEE W,

DOITX B+ shape | strides | suboffsets
yes yes WIS

PyBUF __INDIRECT

PyBUF_STRIDES yes yes NULL

PYBUF_ND yes NULL | NULL

PyBUF_STMPLE NULL | NULL | NULL

BEEMOU I TR b

A+ 74 ROERMH > TR TH, C £7213 Fortran O EFE HHEICER SN2 AL D D £ 3,
A+ T4 FERZLIC, Ny 77 =13 C EBEL TV ARENDHD X7,

JIJIX shape | strides | suboffsets | contig
yes yes NULL C

PyBUF _C_CONTIGUOUS

PyBUF_F_CONTIGUOUS yes | yes NULL F
PyBUF_ANY_CONTIGUOUS yes | yes NULL | G2 F
PyBUF_ND yes | NULL | NULL C

#RUIIX+

BHE2L£THOY 7 TX FDEIZ. BIOHITO 7 7 7DMAEDLE THENICERINTVE T, FHfL LS
I Ny 77 =78 b aLTI3BHEBEHFEHAINEZHAREDEEE—D 75 7 LTHBELTE S,

RDOT—=TND U T#EBREDPRERTHE 2R LET, MBI PyBuffer_ IsContiguous() ZMU
H UGt ET 2 0 ENHETL & I,
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UEs/a iy & & shape | strides | suboffsets | contig | readonly | format
PyBUF_FULL yes | yes DR | U 0 yes
PyBUF_FULL_RO yes yes MBS | U 120 yes
PyBUF_RECORDS yes | yes NULL U 0 yes
PyBUF_RECORDS_RO yes | yes NULL U 1720 | yes
PyBUF_STRIDED yes | yes NULL U 0 NULL
PyBUF_STRIDED_RO yes yes NULL U 1520 NULL
PyBUF_CONTIG yes | NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes | NULL | NULL C 1720 | NULL

7.7.3 EMLET

NumPy X4 )L: shape, strides
NumPy R & A )V OEH| OiaH GG itemsize, ndim, shape, strides TERINE T,

ndim == 0 OHLHE, buf PHET X EV DI, ¥4 XD itemsize DAH FHE LTHRIRENE T, Z
DA, shape & strides DM T d NULL TI,

strides 7% NULL OFEIE, EEFNIEED n 0T C BH e LTINS N E T, 25 TRrVWEER, FIEER
RDE ST n KoThHNC 7 7 A LRI D S8 A:

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];

item = *((typeof (item) *)ptr);

LD LI, buf AT TRy JNDO DG THIET ZEMBARETT, T/ AR—X—1XZ OBEE#
HAT3Z2lcko TRy 770U 2MRENRE T,

def verify_structure(memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a wvalid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block

memlen: length of the physical memory block

(RDOR=I1Fi )
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(FiDR— 25 D %)

offset: (char *)buf - mem
wn
if offset 7 itemsize:
return False
if offset < O or offset+itemsize > memlen:
return False
if any(v 7 itemsize for v in strides):

return False

if ndim <= O:
return ndim == 0 and not shape and not strides
if O in shape:

return True

imin = sum(strides[j]*(shape[j]l-1) for j in range(ndim)
if strides[j] <= 0)

imax = sum(strides[j]*(shape[j]l-1) for j in range(ndim)
if strides[j] > 0)

return 0 <= offset+imin and offset+imax+itemsize <= memlen

PIL XZ - JL: shape, strides, suboffsets

PIL R & A L OBH| TRl OEZDOMIC, H2KTD L TROBEREZIUFT 2701 B KA VX ERTE
¥, BIZIE. EHED 30T C B char v[2] [2]1[3] 1. 2 KITHAIND 2 DDKRA ¥ XH 572 5B char
(xv[2])[21[3] L5 Z & HTEZET, suboffset REITIE., TNHD 2 DDKRA XXX buf DFEFHITHD

AD, XAFYVDEZIZTHHEETE 3 2 OO0 char x[2][3] EHIZ$EL 7,

ROFNZ, strides B suboffsets B NULL TRWEHED, N JUTA VT v 7 A Lo THHEINTWS N XU

FINDBEZEADRA v X ERTEETT:

void *get_item_pointer(int ndim, void *buf, Py_ssize_t *strides,

Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (char*)buf;
int i;
for (i = 0; i < ndim; i++) {
pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = *((charx*)pointer) + suboffsets[i];

}

return (void*)pointer;

7.7. /Ny 7770k 3JL (buffer Protocol)
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7.7.4 )\v 7 7EEDREK

int PyObject_CheckBuffer (PyObject *obj)
obj ibuffer { ¥ X =7 2 —R%EHR—-—PLTVREEIE 1 BIBL. 25 TRVWESIX 0 ZRLET,
1 %R L7z LTh, PyObject_GetBuffer() DKINT 3 Z L IIMRAEINER A, Z OBEEIIEITHK
WLES,

int PyObject_GetBuffer (PyObject *exporter, Py buffer *view, int flags)
exporter 12 flags TIEE X NTTHIET view D2 L5 IWCEKRLE T, b L exporter 2345E 47z
EBDIINY 77 BT E R WG, PyExc_BufferError %3k L. view—>obj % NULL IZFE L
7o BT -1 ZIRERFUIRD £R A

I L7z 8 ElX, view B, view->obj 1T exporter NOFLWSBEFREL, 0 2RLET, F=
AVIRDONRY 77 TONRLZXBYV IR N H—DF TV 27 MY XAL I MT 57 —RATIA
view->obj & exporter DROHVICZDF TP 27 V2B LET Nv T 74T MEER &
BIEL TS,

malloc() & free() D X S 1Z. MU LTI L 7z PyObject_GetBuffer() & XfIiT7% 3
PyBuffer_Release() DM LRI NBZNIZRD FRA, o T, Ny 77 DMHABFEAR
5 PyBuffer_ Release() D3EEIC 1 M2 SR ITIUIRD £8 A,

void PyBuffer_Release (Py_buffer *view)
Ny 77 view ZER L. view->obj OZHATV Y 2 1 DE6 LET, ZOKE Ny 7 7 hiflibh
B IRof e BRMPIHEIRTNERLT, 25 LARVWESHROY -7 DIFET,

PyObject_GetBuffer() %@L THMA L TWARWAY 7 7128 LT Z OEEE MO T OIZREN
T,

Py ssize t PyBuffer_SizeFromFormat (const char *format)

Return the implied itemsize from format. On error, raise an exception and return -1.
N— ar 3.9 TE.

int PyBuffer_IsContiguous(Py_buffer *view, char order)
view TEFRINTWVEXEYD, C AKX A (order == 'C') D& Zp, Fortran A X A )L (order
== "'F') & DL X, ZOWVWTID (order == 'A") THIUIX 1 ZRLET, 2 DOEHEEIX 0
ZRLET, ZOBBUIHICHRILET,

void* PyBuffer_GetPointer (Py_ buffer *view, Py _ssize_t *indices)
5.z 657z view WIZH % indices DHET A EVHEBEZIIE L £3, indices 1& view->ndim DA >~
T I A6 BEHEEL TOWRITIUIZRD /A

int PyBuffer_FromContiguous (Py buffer *view, void *buf, Py ssize t len, char fort)
BT B len NA ME buf D view IZAE—LET, fort 1IZI& 'C' 2 'F' RIEETEET (£h
ZH CEFEALZ AN L Fortran A XA VOEFEZRL £7), MIFHITIE 0. =57 —FHZIX -1 2K L
9,

int PyBuffer_ToContiguous (void *buf, Py buffer *src, Py ssize t len, char order)
sre 26 len NA P ERHEHRRBT buf RIZa¥—UET, order 13 'C' F7id 'F' Fid 'A' (C R
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K A VIEFF % 721d Fortran A X A VIEF £ 7213204V BHEETE £, ML s 0 ARD, <
"‘726 -1 Z))Lb ij—o

len 1= sre->len DFE. T OBEEIIRBL £3,

void PyBuffer_FillContiguousStrides(int ndims, Py ssize t *shape, Py ssize t *strides,

int itemsize, char order)
strides FeH % itemsize DK E S DEZRDNA FNHEALD, shape DIE%Z L7z B (order 53 'C' 72

% C-style . 'F' 725 Fortran-style @) ZXJthid e L TH®D %,

int PyBuffer_FillInfo(Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int read-

only, int flags)
B A XD len D buf % readonly WKt - 7-FH ZIAARR] /AA]OFRETRHT 2Ny 77V 7T X 2L

HUET, buf BFSHEL AL PO LTHRRENE T,

flags 5IBUIY ZZRA DX A TR LET, ZOBBUR. buf AL LEHLIEEEhTVT, flags
\Z PyBUF_WRITABLE DiE SN TWIRWIRD | HIZ7 Z 7THRE S NE DT view ZHD F T,

B L7z e 2, view->obj T exporter NDOFILWSREZHREL, 0 IR L EF, KM LAL %3,
PyExc_BufferError %##kH L. view—>obj IZ NULL Z&EL. -1 2R L FT;

ZOBEE getbufferproc D—ERY LTH I IHEITIX, exporter E L7 AR—1+ 324727 MK
ELRITNUEZR ST, EHIT flags IEFETIKEIRITINIRD R A, £ 5 THRWVWIEEE. exporter
& NULL TRUIFNEZRD TEA,

7.8 Wy 7OR3)L

N— 3 v 3.0 TIEHEE.

Zh e DEE. Python 2 @ 5wy 77> 7a kan ) APLI O—E8T9, Python 3 Ti&, 52071 b
VL ERAD, 2x Oa—FEBHELP TV IS ICHBIAHIhThE T, LWy T 77Ok
)L et HEHEOH 2T v =B LS ICIRZBENE T, Ny 77 BT AR—- b3 JICHBIN
20 —ZA04FHMZEET 2 ZLIXTEERA

WoT, HBE2AT7I 27 b DNy 77 2a—2BUGT 274D, PyObject_GetBuffer() (bLIF yx B&
Qwx 74#—<w kd—F T Pydrg_ParseTuple() RZ D) ZFOHL, Ny 772 —%2@ BT 5L
%21& PyBuffer_ Release() #MUHLE T,

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py ssize t *buffer len)
NFER=ZADANE LTHZ2HAHLEHAXEY FOMEANDKRA VX 2R L £ 3, obj 5I18IIHE—
BRI DPOERBILFENY T 74 VR =T 2 =A% P R—bLTORITUIRD FXA, BIITEL
0 ZiR L. buffer & XEVDHBEIZ, buffer_len Ny 7 7 DRIWCHFEELE T, T7—DFICIE -1
%R L. TypeError Zt v FLE T,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py ssize_t *buffer_len)
TEOTF—2E2ND/25AH LEHOXEY LOMENDERA Y RZEIRLET, obj 5IEIZH—t X
VIO RIFAHLABEAY 77 A VR =T 2 =R Y R—F L TWRIFNUIRD ERA, BINT3
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& 0 &L, buffer ZXEVDMMEIZ, buffer_len ZNy 7 7 DREIRXHRELET, =7 —DRITIZ
-1 23R L. TypeError Zt v F LE T,

int PyObject_CheckReadBuffer (PyObject *o0)
0 MHE—E XY IR BmMAHLATRENY 774 VX —T7 2 =R HR—PFLTVWIHFIT 1 %
BLET, ZAADEEICIE 0 ZIRLE T, ZOBBITEICHKIILET,

ZOBBUIER LTy 7 7 ORR L BIRE ATV, 22 huntin s 2 B H LHckE Z 2 fil4h
W EN2 ZITERL TSV, 7 —%2MEEE5I1TI3, PyObject_GetBuffer() b iz
TN,

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
FXALTEERAETY LOMENDRA Y EZEIBRLUET, obj 5I8UTH—E XY P HRBZLFEAY
T77AYR—=T 2 =A% R— P LTWARTFIUEIRD XA, BIIT 2L 0 ZIEL., buffer ZXEY
DAEIZ, buffer_len &Ny 7 7 DRICHELE T, =7 —DFEITIE -1 2B L. TypeError *t v
FLET,

100 BTEHRATZ I ML AV (abstract objects layer)



EIGHT

B%+7S x4 b (CONCRETE OBJECT) L1+

ZDETIE, FFED Python 7Y = 7 MIEFOBEBIZOWTIERTVWE T, 206 OBEFICRHLE > 7280
FTO 27 VEETDIIRWEZTIEH D FX¥A; Python 7077 Ao shDF TV =27 M EZITE -
eE, ZOFXATI 2 PHBELVHIZR > TV E2HELZ D TRVDORS, 38T = v 7 2{TORITN
BRDFEA; FIZR 2479 =7 FPHEEERDPFAXRSZITIE, PyDict_Check() ZHVWET, ZOERI
Python O 7Y = 27 FUTHEIT 2 7 K" 1o TR S TVE T,

g,

28 ZOETHRRTOVIEKE, EIN/A 7227 bOREZEFERERESF v 7 LIETE2H00, £
COBBUIEINT-F TP 27 B ERR NULL RO ENRA TSI 27 VDb Fv 7 LERA,
NSO NULL #EXETLES &, BEX TV 772 RENRERI LT, 4 X 7Y XERIE
R TEETLES XTI TS,

8.1 EXAF 72 1Y bk (fundamental object)

Z DTk, Python OMA 7Y =7 b > > b ¥ (singleton) 7Y =2  None IZDWTIANE T,

8.1.1 BAT Uk

PyTypeObject
MAABRZ R T 2BICHWO NS, A7V 27 M 2RT CHEKRTT,
PyTypeObject PyType_Type
A7 227 VEGOMA T 227 T Python LA YIZBIF 3 type ERILA T =7 M T,
int PyType_Check (PyObject *o0)
Return non-zero if the object o is a type object, including instances of types derived from the
standard type object. Return 0 in all other cases. This function always succeeds.
int PyType_CheckExact (PyObject *o0)
Return non-zero if the object o is a type object, but not a subtype of the standard type object.

Return 0 in all other cases. This function always succeeds.
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unsigned int PyType_ClearCache ()
NESOMERF v v > 2% V7 LET, BIEON—Ya Y7 2RLET,

unsigned long PyType_GetFlags (PyTypeObject™ type)
type DXV N—=TH 5 tp_flags ®IRLET, ZOBEEIIEANIC Py LIMITED API %#EFLT
o Z2EELTVWET, ZREFNAD T 5 270& python DEZRZ VY — A TRELTWDS I & HEEE
SNTVETY, tp_flags BRIZRE SN APIO—HTRED D FH A,

N—Ta ¥ 3.2 TEM.
N—=Yay 3.4 TEHE: RDHEDTA long T4 < unsigned long 24 Y ¥ L7z,

void PyType_Modified (PyTypeObject *type)
NEDHRRF v v a®k, D type EITRXTOY T XA SR LU TENMZLET, DI type
DEMERERIR S 7 2AFN 2 EH L7eH L ICFHTPRH I RITIUIRD £8 A

int PyType_HasFeature (PyTypeObject *o, int feature)
Return non-zero if the type object o sets the feature feature. Type features are denoted by single
bit flags.

int PyType_IS_GC(PyTypeObject *o0)
WA T 22 b5 o WMERSIEBIZ A — P LTV 2EAICERZIRELET; COMBIIIKREY 72
Py_TPFLAGS_HAVE_GC DRENREZF = v 7 L %7,

int PyType_IsSubtype (PyTypecObject *a, PyTypeObject *b)
a7b§b®4f7§?4 700) El u,\% Lij—o

ZOBBIEHEBROY T IR % F 2 v 7T B3 TT, D% D, __subclasscheck__ () & b IIXT LIE
BN FEH A, issubclass() YA UF = v 7% T 3121 PyObject_IsSubclass () ZMATL X W,

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py ssize t nitems)
Return value: New reference. A 73 =27 2D tp_alloc KNFT BT 22V v I NV FITY,
Python DF 7 4L FDAEY 7RI — b XIZ XL BFoTHLWA Y REZ YR E7ar—F L, ¥
NTONAE% NULL THHILL £5,

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. B84 72 27 b D tp_new WNFT 22XV v INY FFTT, HoD
tp_alloc ARy PEfHoTHLWVA VAKXV ZZERL £55,

int PyType_Ready (PyTypeObject *type)
MATI 27 bDT7 74 F 74X &IT0ET, ZOBBRIETOA T =7 b THUIIHLE R T 52579
W2 T3 D 8 A, ZOBEE. BIKS 7 2R ofER L2 0y b 2MATY 22 b
BTS2 E&EABHD £, BIILAGEEIIZE 0 ZIRL, =7 —DHEIIE -1 2R L THSMERZ 3
ELET,

FAM:  If some of the base classes implements the GC protocol and the provided type does
not include the Py TPFLAGS_HAVE_GC in its flags, then the GC protocol will be automati-

cally implemented from its parents. On the contrary, if the type being created does include
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Py_TPFLAGS_HAVE_GC in its flags then it must implement the GC protocol itself by at least im-

plementing the tp_traverse handle.

void* PyType_GetSlot (PyTypeObject *type, int slot)

Hzon2ay MIENENTOWBEBRA V&2 E2EL % T, RBDHED NULL D&, 2oy b33
NULL %>, BB AERGETHRIEN-Z e 2RLE T, BE., FREHLENIGR D EDO R A > R %)
REBFEINCF vy AP LET,

See PyType_Slot.slot for possible values of the slot argument.
An exception is raised if type is not a heap type.

N— a ¥ 3.4 TEM.

PyObject* PyType_GetModule (PyTypeObject *type)

Return the module object associated with the given type when the type was created using

PyType_FromModuleAndSpec ().
If no module is associated with the given type, sets TypeError and returns NULL.

This function is usually used to get the module in which a method is defined. Note that
in such a method, PyType_GetModule(Py_TYPE(self)) may not return the intended result.
Py_TYPE(self) may be a subclass of the intended class, and subclasses are not necessarily de-
fined in the same module as their superclass. See PyCMethod to get the class that defines the
method.

N—a v 3.9 TEM.

void* PyType_GetModuleState (PyTypeObject *type)

Return the state of the module object associated with the given type. This is a shortcut for calling

PyModule_GetState () on the result of PyType_GetModule ().
If no module is associated with the given type, sets TypeError and returns NULL.
If the type has an associated module but its state is NULL, returns NULL without setting an exception.

N—a v 3.9 TEM.

Creating Heap-Allocated Types

The following functions and structs are used to create heap types.

PyObject* PyType_FromModuleAndSpec(PyObject  *module,  PyType_Spec  *spec,  PyOb-

ject *bases)
Return wvalue: New reference.  Creates and returns a heap type object from the spec

(Py_TPFLAGS_HEAPTYPE).

If bases is a tuple, the created heap type contains all types contained in it as base types.

8.1.
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If bases is NULL, the Py_tp bases slot is used instead. If that also is NULL, the Py_tp_ base slot is
used instead. If that also is NULL, the new type derives from object.

The module argument can be used to record the module in which the new class is defined. It must
be a module object or NULL. If not NULL, the module is associated with the new type and can later
be retrieved with PyType_GetModule (). The associated module is not inherited by subclasses; it

must be specified for each class individually.
This function calls PyType_Ready () on the new type.
N—Ta ¥ 3.9 TENM.

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
Return value: New reference. Equivalent to PyType_FromModuleAndSpec (NULL, spec, bases).

N—Ya ¥ 3.3 TEM.

PyObject* PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. Equivalent to PyType_FromSpecWithBases (spec, NULL).

PyType_Spec

Structure defining a type’s behavior.

const char® PyType_Spec.name

Name of the type, used to set PyTypeObject. tp_name.
int PyType_Spec.basicsize

int PyType_Spec.itemsize
Size of the instance in bytes, used to set PyTypeObject.tp_basicsize and PyTypelObject.

tp_itemsize.

int PyType_Spec.flags
Type flags, used to set PyTypeObject.tp_flags.

If the Py_TPFLAGS_HEAPTYPE flag is not set, PyType_FromSpeclWithBases () sets it automati-
cally.

PyType__Slot *PyType_Spec.slots
Array of PyType_Slot structures. Terminated by the special slot value {0, NULL}.

PyType_Slot

Structure defining optional functionality of a type, containing a slot ID and a value pointer.
int PyType_Slot.slot
A slot ID.

Slot IDs are named like the field names of the structures PyTypeObject,
PyNumberMethods, PySequenceMethods, PyMappingMethods and PyAdsyncMethods with

an added Py_ prefix. For example, use:
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e Py_tp_dealloc to set PyTypeObject.tp_dealloc

e Py_nb_add to set PyNumberMethods.nb_add

e Py_sq_length to set PySequenceMethods.sq_length
The following fields cannot be set at all using PyType_Spec and PyType_Slot:

o tp_dict

e tp_mro

e tp_cache

e tp_subclasses

e tp_weaklist

e tp_vectorcall

o tp_weaklistoffset (see PyMemberDef)

e tp_dictoffset (see PyMemberDef)

o tp_vectorcall_offset (see PyMemberDef)

The following fields cannot be set using PyType_Spec and PyType_Slot under the limited
API:

o bf_getbuffer

e bf releasebuffer

Setting Py_tp_bases or Py_tp_base may be problematic on some platforms. To avoid

issues, use the bases argument of PyType_FromSpecWithBases () instead.
N— a3 ¥ 3.9 TEH: Slots in PyBufferProcs may be set in the unlimited API.

void *PyType_Slot.pfunc

The desired value of the slot. In most cases, this is a pointer to a function.

May not be NULL.

8.1.2 None #7>xV b+

None X5 % PyTypeObject &, Python/C API TIZEHEABMENTWRVWOTHEE L TL/ZE W, None
WFHET (singleton) ROT, A7V =27 bOE—HT A+ (C TR ==) 252 THAE»SLTT, FL
25, PyNone_Check () BEIIH D 8 A,

PyObject* Py_None
Python 1281} % None A 7Y =2 b T, HPRNWIEERLET, ZOF TV =27 MIWEXAY v FW
HHFERA, BRIV MIOVTE, 204 TV =27 P04 TY =7+ L AR BEH D D
9,
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Py_RETURN_NONE
C BAED & D Py_None DR Z YN NE T, (24U None DBEAV Y bR A7 YRV PLT
BELET, )

8.2 HEEA T ¥ k (numeric object)

8.2.1 BEEA T U I (integer object)

FTARTOEBIMEEOREZEZ DD "long” B L THREXNTT,

I —iEEE b L, [FLA LD Pylong_As* API i (return type)-1 ZRL 32, ZHEEUEE Roir
P EFERA, ROTZMT 2729121& PyErr_Occurred() Z{fioTL7Z2E W,

PyLongObject
Z D PyObject DY 7 XA FIBFINE RT3,

PyTypeObject PyLong_Type
2D PyTypeObject DA ¥ A& ¥ Ald Python B 2RI L £3, Z4UE Python LA ¥IiZBIF 3
int AT =2 FTE,

int PyLong_Check (PyObject *p)
518 PyLongObject » PyLongObject DY T XA FTHB L ZTICHTZIRLET, ZDOBBITHEITHK
MWL %9,

int PyLong_CheckExact ( PyObject *p)
518 PyLongObject TdH 3H PyLongObject DY 7T XA T TRVWE ZICHZIRLE T, ZOMEUX
1527 R 0R- 3 8

PyObject* PyLong_FromLong (long v)
Return value: New reference. v 7> S¥i7272 PyLongObject A 73 =2 M AR L TRL E T, KK
Dr FTE NULL 2R L %9,

The current implementation keeps an array of integer objects for all integers between -5 and 256.

When you create an int in that range you actually just get back a reference to the existing object.

PyObject* PyLong_FromUnsignedLong(unsigned long v)
Return value: New reference. C @ unsigned long »5¥i727% PyLongObject 3 7Y = 7 F &4
LTRLEY, KL ZFKCIE NULL 2B L £95

PyObject* PyLong_FromSsize_t (Py ssize t v)
Return value: New reference. C @ Py_ssize_t Bh SHi7272 PyLongObject X 7Y =7 d 4K
LTRLET, KBODOE =121E NULL 2R L £75,

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C @ size_t B HH1727% PyLongObject 7Y = 7 M ZAEKL TR
LET, KDL 21213 NULL KL £9,
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PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C @ long long B #7272 PyLongObject A 73 =7 M RAEML
TRLET, KDL X223 NULL Z2BL %9,

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C @ unsigned long long M7 &¥i/=7% PyLongObject 7Y =2
FRAERLUTRLES, KRRODO L #1213 NULL 2K L £9,

PyObject* PyLong_FromDouble (double v)
Return value: New reference. v OEEEEERD /272 PyLongObject 7 7Y = 7 b REM LU TRLUE
T, KDY ZITIE NULL IR L %3,

PyObject* PyLong_FromString(const char *str, char **pend, int base)

Return value: New reference. str DX FHUEICFEDNT, Hilz/ PyLongObject R L ET, ZTD
Y & base BRI Y L TXXFANEMIRNL £, pend A3 NULL THRWGEIX, *pend & str FTEHMNE
HENTVEETLUEDHELFDT7 FLARIRLTOVET, base 5 0 DEFEIX. str & integers D
EFEEMF->THIRINET; ZOHETIE, LHIC 0255 0 ThVTERIZ ValueError Zi#H L
%9, base B3 0 TRIFAUI. base 1& 2 DAL 36 LLRDETRITNIZRD FH A, KBHDOZEH, BHD
FREOBRPBTOMIIH2H—D7 v X -2 a7 3RS E T, HFEHeRWEE, ValueError
MEHEhET,

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: Ff\WA X A )LD Py_UNICODE API O
—H8CF; PyLong_FromUnicodeObject () ZAHERT 2 XS ITBITLTLIZ& 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— a ¥ 3.3 TE.

PyObject* PyLong_FromVoidPtr (void *p)
Return value: New reference. KA X p 25 Python BEEEZER L T, KA ¥ XDfHEHIX
PyLong_AsVoidPtr() %M L7FiR,» LHBR SN E T,

long PyLong_AsLong (PyObject *obj)
obj KT, CD long RILZIELET, L obj ¥ PyLongObject DA Y ARV ATRIFIX, ¥
3. FD __index__() AV v FHBZWE __int__() XV v F% (b LHAU) BMUHLT, A7V =
7 b % PyLongObject WAL ¥£73,

b L obj DAY long DHEIFASNTHAUR, OverflowError ZiEMH L E T,

II—PEZFLLEIC -1 ZRLET, AT 2T 27%9D121& PyErr_Occurred() ZffioTL 72
S\,

N—Y gy 3.8 TEH: AJRETHIUX __index_ () 2S5 XS5k L

N—=Ya ¥y 38 CHHEEE: __int__ () OEAIZIFHELRE TS,
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long PyLong_AsLongAndOverflow(PyObject *obj, int *overflow)

obj 3K T, C D long RIHLZRLET, L obj 2 PyLongObject DA Y ARV ATRIFIE, ¥
. ZD __index__(O) XYy FHZWIE __int__ O XYy FZ (B LHNL) HIHELT, A 79 =
2 b % PyLongObject WML £75,

% L. obj DFEA LONG_MAX £ bH KZ\WA, LONG_MIN X h/NXFiuE, *overflow &, ZhZh 1 2»
-1 WKERESIN, -1 ZRLET; I52TUL foverflow 1X 0 WICRHESINE T, b L. 1 ZDDOHIHFH
ELEGEE foverflow 78 0 ICRREEN -1 ZIRLE T,

II—PEELLEIC -1 ZRLET, A2 2729D121& PyErr_Occurred() o> TL 72
X,

N—Yar 3.8 TEH: AJRETHIUEX __index_ () 25> XS5k E L

N—=Ya ¥ 3.8 TIH#ELE: __int__ () OEAIZIFHERE TS,

long long PyLong_AsLongLong ( PyObject *obj)

obj WEF. C D long long RIZIELET, b L obj #° PyLongObject DA ¥ A XY ATIRIFH
. E9. 2D __index__ () XV v FHBZWE __int__ () XY v P& (d LHAR) LT, &
7Y 2 h% PyLongObject WCHE¥AL %73,

b L obj DfEDS long long DEIPHSNTHAUK, OverflowError XML £7,

I —DPEELEZIC -1 ZRLET, RATEMT 2 7%2DI121& PyErr_Occurred() %ffioTL 72
W,

N— gy 3.8 TEH: A[ETHUE __index_ () 25> XS5k E L7

N—a v 3.8 TIE#ERE: int () OFHZIEHERETT,

long long PyLong_AsLongLongAndOverflow(PyObject *obj, int *overflow)

obj 733, C @ long long KILZIRLET, b L obj B PyLongObject DA VAR Y ATIRITN
F. F3. 20 __index__ () XYV v FHBZWE __int__ () XY v FE (HLHIUR) MEHL T, 4
7Yz M% PyLongObject WCEHAL £,

L. obj DAY LLONG_MAX X D K&\, LLONG_MIN X h/NXiF4UR, *overflow 1&. ZHzh 1
-1 WKREXN, -1 BRLET; EdRFNUE foverflow 13 0 KREXNET, b L. 1Zr0f4
MFE L1551 Foverflow 28 0 ITEREXN -1 ZIRLE T,

I —DPREEE X2 -1 ZRLET, ATTZ2MIT 272DI121E PyErr_Occurred() - TL 72
éL\O

N— a3 v 3.2 TEM.
N—Yay 3.8 TELH: A[RETHIUT __index_ () ZFHIS k51 FEL =

N—=Ya ¥y 3.8 TIHELE: __int__ () OEAIZIFHERE TS,

Py ssize_ t PyLong_AsSsize_t (PyObject *pylong)

pylong #73 C O Py_ssize_t ®iIBL £F, pylong 1& PyLongObject DA ¥ AR ¥V ATRIFIUIR
D EE A
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b U pylong DIED Py_ssize_t O#HPHITHAUL. OverflowError ZiEH L £,

Io—DEELEEWC -1 ZIRLET, RAOTZMNT 272021 PyErr_Occurred () ZfioTL 72
W,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong &3 C O unsigned long %R L %79, pylong & PyLongObject DA Y AR Y ATRIFH
372D FHA.

b L pylong Ol unsigned long DH#iMATH AU, OverflowError ZiEMH L £3,

I7 - E 72 22 (unsigned long)-1 ZIRL %3, BTV 21 5729121 PyErr_Occurred ()
%{%OVC < fgé L\o

size_t PyLong_AsSize_t (PyObject *pylong)
pylong KT C D size_t BIRL F T, pylong 1& PyLongObject DA Y ARV A TRIFIUIZD F
Ao

b U pylong DED size_t DHIPHSN TH 4K, OverflowError ZiAMH L F3,

I —DRELE 2T (size_t)-1 ZIRLE T, A2 272D121& PyErr_Occurred () %o
TLEENW,

unsigned long long PyLong_AsUnsignedLongLong(PyObject *pylong)
pylong %3R3 C @ unsigned long long %R L 3, pylong \& PyLongObject DA Y ARV AT
2R D TR A

b LU pylong DIl unsigned long long DHiPHTH UL, OverflowError A L E T,

I 5 —A# E /¥ 212 (unsigned long long)-1 Z R L ¥ 73, Ao aftFskdizid
PyErr_Occurred () - TL7Z& W,

N—=ar 3.1 TEHE: & pylong ZHE L72FFIC TypeError Tl {. OverflowError %A 5 %
oI ¥ L,

unsigned long PyLong_AsUnsignedLongMask ( PyObject *obj)
obj 73K F. C @ unsigned long KEAZIKL ET, b L obj #% PyLongObject DA Y AKX Y AT
AR, ¥9. £D __index__ () XAV v FHBZWE __int__() XY v FZ (b LHAI) MOHL
T, A 7Yz b% PyLongObject WCEMILET,

obj DAY unsigned long DHEIPHD HHAN TV EIE. ULONG_MAX + 1 ZiEE LAFIREZIRL
£9,

I - E/ L 2T (unsigned long)-1 ZiRL £, Aol 2T % 70I2l& PyErr_Occurred()
ZfioTRE W,

N—=Yay 3.8 TEHE: AJRETHIE __index__ () ZMFS> L5k FEL%
N—Tar 3.8 TIHHMEEE: __int__ (O OMAHIZIHHERETT,

unsigned long long PyLong_AsUnsignedLongLongMask ( PyObject *obj)
obj 733, C @ unsigned long long RKIAZERLET, b L obj » PyLongObject DA VAR
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A THRFAUR, F£3, 2O __index. () AV v FHBZWIE __int
HLT, A7 =2 b% PyLongObject IZEHL ET,

O AV P& (b LHIL) T

obj DfE7* unsigned long long DHIPHL HANTW/HEIE, ULLONG_MAX + 1 ZiEY LAFIRE
BLUET,

I 5 —A# E /¥ 212 (unsigned long long)-1 R L ¥ 73, ATz skDHizid
PyErr_Occurred () %o TL7Z&E W,

N—Y gy 3.8 TEH: aJRETHIUX __index_ () 2S5 XS5k L

N—=Ya ¥y 38 TIHEEE: __int__ () OfEAIZIFHELRE TS,

double PyLong_AsDouble ( PyObject *pylong)
pylong KT C @ double R L 3, pylong 1& PyLongObject DA ¥ ARV ATRIFIUIZD F
A

% L pylong DfED double DHIFSTHAUL, OverflowError XM L £,

I7—NEELE X -1.0 ZRLET, BT EMI272D121% PyErr_Occurred() ZfE-TL 72
W,

void* PyLong_AsVoidPtr (PyObject *pylong)
Python OEHIZIET pylong . C @ void KA Y XITEML £ 3, pylong ZEHLT Z T,
OverflowError #EH L E T, ZDOREUX PyLong FromVoidPtr() TEZERT 2 & 212> X5
7 void KA Y XBUZERTE 572 TY,

I —MEE/E ZIZ NULL 23R LE T, BT EMT5729121& PyErr_Occurred() - TL 72
X,

8.2.2 Boolean #7x7 b

Python @ Bool IOV 77 52 LTHEEINTVWET, 77—V EODfEIZ, Py_False ¥ Py_True ®
220L2HD ERA, o T, WEDEMHIFRBEIEIE 7 - A BNEHTIEED ER A, 2TV ZR, UTO=
JupfHTEE T,

int PyBool_Check (PyObject *o)
0 73 PyBool_Type HOBLHICEZIERL ¥3, ZOBBIIEICHINIL £7,

PyObject* Py_False
Python 128J % False A 7Y =227 FTF, ZDA TV =27 MIAY v FEFFLEHA, SBITV Y
FORTIE, DA TY =2 b EEBRICIR S BESDH D $F,

PyObject* Py_True
Python I8} 2 True A 7Y =27 b TF, ZDATI 27 MIXY v FERbERA, ZRHIV VT
DHETIE, MDA TV =7 b EFERRICR S BEDD D £7,

Py_RETURN_FALSE
Py_False (SHYIRBIAI TV v DA V7 VXY F2fT-oT, BB SERET DD 0T,
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Py_RETURN_TRUE
Py_True ICHEYILSBEA TV F DA V7YXV b 2IToT, BB SRTDDOYI/BTT,

PyObject* PyBool_FromLong(long v)
Return value: New reference. v OMEIZIE LT T Py_True ¥ 721 Py_False "OH LWSIREIR L
£7,

8.2.3 FHF/MSB AT U b+ (floating point object)

PyFloatObject
ZD PyObject DY 7 XA 71E Python HE/NIRA TS =7 P2RBLET,

PyTypeObject PyFloat_Type
Z®D PyTypeObject D4 ¥ A& ¥ Ald Python FEI/ MR ZRILL $9, 24U Python LA Vi
BlF 3 float ERLA TP =22 FTT,

int PyFloat_Check (PyObject *p)
51803 PyFloatObject 2» PyFloatObject DY T RA T TH3 L TICHERLE T, ZOBEKIIHEIC
LT,

int PyFloat_CheckExact (PyObject *p)
51D PyFloatObject TH 3D PyFloatObject DY TR A T TRVWE BICEERLE T, ZOBEE
FHIZHRIIL £,

PyObject* PyFloat_FromString(PyObject *str)
Return value: New reference. str DX FF % b £ 1Z PyFloatObject A 7Y =27 M 2ERLET,
K3 %L NULL ZiRL %73,

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. v 7°% PyFloatObject A 7Y =7 VAR L GRLET, K22
NULL ZiRL £9,

double PyFloat_AsDouble (PyObject *pyfloat)
Return a C double representation of the contents of pyfloat. If pyfloat is not a Python floating
point object but has a __float__() method, this method will first be called to convert pyfloat
into a float. If __float__ () is not defined then it falls back to __index__ (). This method returns

-1.0 upon failure, so one should call PyErr_0Occurred() to check for errors.
N—T gy 3.8 TEH: A[fETHIUL __index__ () 2> X5k hEL7

double PyFloat_AS_DOUBLE(PyObject *pyfloat)
pyfloat DIETIEZ., C @ double BURHTRLEFTH, T7—F v 7 ETVERA,

PyObject* PyFloat_GetInfo (void)
Return value: New reference. float OFEE, F/ME, RAMEIZE S 2168 % 2T structseq £ ¥ A&
YAEBRLET, ZHUI float.h 7 7 A LDV T v =TT,
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double PyFloat_GetMax ()
float DRI TE ZHMARME DBL MAX % C @ double BITIRL £7,

double PyFloat_GetMin()
float DIEF{LXN=H/NDIEDfE DBL MIN 7% C @ double BITRL £9,

8.2.4 ERPA T U b (complex number object)

Python OEFEKA T =27 Mid. CAPI o B2 Zo0jlfEoR e L THEINLTVWET: —HIid
Python 71275 2 L TR ENTWS Python 4 7Y =7 b T, FIEEBOERELEEZRIHTS C
DRGERT T, APT Tidk, Zh o524k BBzt L Tuw g s,

C BERL L TOERYK

WEBD C MERZe LTRALED, ROEE LTGRLAED $2B80E. KA Y XELZITS DT
% fBEL 21750 THERL TSIV, 2 API £6Z2@BL T-HL TV T,

Py_complex
Python #8477 =7 s DMEDEDIIHIET 2 C OMERTT, BEBRA 7 =27 P53
A DBIRNE, ZOMORERZLEIIS T TANRHAE LTHVE S, BERIILITO X 512E#
SNTVET:

typedef struct {
double real;

double imag;

} Py_complex;

Py _complex _Py_c_sum(Py_complex left, Py complex right)
ZODERZFEBDOIE C D Py_complex BITRL ET,

Py__complex _Py_c_diff (Py_complex left, Py _complex right)
ZODHRFEBDEE C D Py_complex BITRL FT,

Py__complex _Py_c_neg(Py_complex num)
BHRE num ODFFEREE C O Py_complex BITIRL £,

Py _complex _Py_c_prod(Py_complex left, Py complex right)
ZODHRFEBOEE C D Py_complex BITRL F3,

Py _complexr _Py_c_quot (Py_complezx dividend, Py _complex divisor)
ZODEFEHDMEE C D Py_compler BITIRL E7,

divisor 73 null DHFFIE. ZDAY v Rig¥ue%iR L., errno IZ EDOM Zt v b LE T,

Py__complexr _Py_c_pow(Py_complex num, Py_complex exp)
68 exp D num % C @ Py_complez M TIRL 3,

num % null T exp DIEDEHTRVWIBEIZ, ZDXAY v RiZ¥r%EIRL. errno IZ EDOM 2t v k
LEd.
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Python #7721V b L TOERKE

PyComplexObject
Z D PyObject DY 7 XA 7% Python DEREAZRBIL 7,

PyTypeObject PyComplex_Type
Z D PyTypeObject DA ¥ A& ¥ Aid Python ORI 2RI L £3, Python L' 4 ¥ D complex
CRICATY =22 F TS,

int PyComplex_Check (PyObject *p)
518003 PyComplexzObject »» PyComplexObject DY T XA T TH2 & ZFICEEZRLET, ZOMK
FHEITHAIL LT,

int PyComplex_CheckExact (PyObject *p)
518H PyComplexzObject TH 5D PyComplezObject DY T XA T THRVWE ZIWCHEHEZRLET, Z
DREAETEICHRIILE T,

PyObject* PyComplex_FromCComplex (P _compler v)
Return value: New reference. C @ Py_complex B & Python OEHEBUEEZEK L £3

PyObject* PyComplex_FromDoubles (double real, double imag)
Return value: New reference. #1772 PyComplezObject 7Y =7 N% real & imag 2 AL
ESa

double PyComplex_RealAsDouble(PyObject *op)
op DEHF 7% C D double HTIRL T,

double PyComplex_ImagAsDouble (PyObject *op)
op DEBF 7% C D double M TRL E7,

Py complex PyComplex_AsCComplex (PyObject *op)
HEBUE op 25 Py_complex BIERAEWML F5,

op 78 Python DT A TP = 7 b TIER WA, __complex__() XV v FEFf-> TWRIFGE, TDX
Vv ROERANIIEE, op 2% Python OERBA 7Y = 7 MEHEINFE T, __complex__() 2EFH
ENTORWEEIE, __float__ () 74— ANy 72X ET, __float__() DERINLTVRVY
Ald __index__ (O X7 4 — ANy 7 ENE T, MEBRKMLIGER. ZOXY v FEFEHD -1.0
ZRLUET,

N— gy 3.8 TEH: AJRETHIUX __index__ () 2S5 XS5k L=

8.2. BERATZ 1Yk (numeric object) 113



The Python/C API, U1 —2X 3.9.20

8.3 >—72RAFTTx VU b (sequence object)

S VRFT T 27 MY B R RBREIC O WTIIRTDE T TR E L=, ZDHEITI. Python
SBICb DL TVWARREDY — 7 VA4 TV 27 MZOWVWTIRHVE T,

831 NATbATDxU

These functions raise TypeError when expecting a bytes parameter and called with a non-bytes param-

eter.

PyBytesObject
Z D PyObject DY TR A Fi&, Python X4 b AT T =7 b 2RLET,

PyTypeObject PyBytes_Type
2D PyTypeObject DA ¥ AKX ¥ A&, Python A Mll%ZRL £3; Python L' £ ¥ D bytes ¥[F L
F7Y =27 FTT,

int PyBytes_Check (PyObject *0)
FTP27 b 0D bytes A7V =7 b bytes BIDY T XA TDA VAR ATHBGECEEIRL
9, ZOBEBIIEICRILETD,

int PyBytes_CheckExact (PyObject *o)
FTP 27 b oD bytes AT I =T bED bytes BIDV T XA TDA VAR Y ATHRWIEEICERIR
LET, ZOBRKIXEIKRINILET,

PyObject* PyBytes_FromString(const char *v)
Return value: New reference. JEINFHZ, XFH v DA —%2HE THH L WAL v AT 27 M
B, REBEFIC NULL 23R L3, 58 v IZ NULL THoTWRAED FVA; ZOF = v 713 Tbh
A,

PyObject* PyBytes_FromStringAndSize (const char *v, Py ssize t len)
Return value: New reference. FRUIRIZ, XFH| v DAV -2t T2RKX len DFI LWL b E T
Pz FeRL, KHIFIC NULL 23R L %5, 518 v 53 NULL DIBE, N4 ATV =2 F OHEIEH]
bxhTwERA,

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C PAE®D printf() XX A ND format SLFH| & AIERDGHZED |
RO Python NA ATV 27 POV A4 XA L, EZIEE L HF R L o TEH L 7oA b
727 MERLET, AIERD5EIE C OF —&2BTRIFIIR ST, format XFHNHFD T 5 —
<y PXFEHEFEICBEEMIT SN TWIRIINUIRD FEA, Tk 74—~y PFEBMEHTE LT
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sElEEXF | B iwZ

%h n/a V71D % LF

e int C OBBIUITRISINLH—D NS b,

%d int printf ("%d") ¥ [[%, *!

%u unsigned int | printf("%u") ¥ [, *!

%1d long printf ("%1d") ¥ [[%F*!

%1lu unsigned long | printf("%1lu") ¥ [FA%,*!

%zd Py_ssize_t printf ("%zd") ¥ [[%E*!

Y%zu size t printf ("%zu") ¥ [E%F*!

%1 int printf ("%i") ¥ [E%F*!

%x int printf ("%x") ¥ [EZ%*!

%s const char* null THIHX Nz C OXXFF,

hp const void* C KA v&RD 16 #ERFL, printf("p") LIFLAXHELTT
M. Ty b7+ —AIZBIT B printf DERICED D 2 SeEE
V70 0x D EET,

WA TERWERIEEXF LD - 7256, B OERANFINIZOEFHEROA TV 27 Mitar—X
. B o5 BZERIRET,

PyObject* PyBytes_FromFormatV (const char *format, va_ list vargs)
Return value: New reference. b & 5 ¥ 2 D058 %ML % Z ¥ ZFR\WT, PyBytes_FromFormat () ¥
R T,

PyObject* PyBytes_FromObject (PyObject *o)
Return value: New reference. Ny 77 70 haLZREFTEE T2 b o DAL FREZKL
S

Py ssize t PyBytes_8ize(PyObject *o)
NAMATI 27 b 0o DA FVHRNOEIZRLET,

Py ssize t PyBytes_GET_SIZE(PyObject *o)
PyBytes_Size() #~7 B TRELLDBDT, TI7—F 2 v 7 EEITVERA,

char* PyBytes_AsString (PyObject *o)
0 DFHANDKRA Y REBLET, KA VX len(o) + 1 N b»Bk2E 0 DTNy 7 7 SR
LET, i null DAL 2B Z0E 5000 H5T, Ny 77 DEREDNNA MILT null 124D
%79, PyBytes_FromStringAndSize (NULL, size) THMINLHZEZRVT, 7T —XZEELTE
D ERA, FHRA Y REMM (deallocated) LTIERD EFHA, DL, 02 bytes 792 bT
U, PyBytes_AsString () 1% NULL #iR L TypeError Z#%H L ¥3,

char® PyBytes_AS_STRING (PyObject *string)
PyBytes_AsString() <27 B THEELLDDT, TI7—-F v 7 R{TOERA,
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int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py _ssize_t *length)

obj ® null #¥mEN/-h %, HIHDOER buffer & length N LU TRLE T,

length DIED NULL DIGE. N AT 227 b2 null AL FE2EERWAREELR DD T, 20
. BEZ -1 2R L. ValueError ZXH L 9,

buffer 1% obj DN ANy 7 7 ZZHL TVT, ZHUTIEIKRED null N4 PHEFEATVET (THhiF
length I3 Z 6N EVA), A7 =7 b PyBytes_FromStringAndSize (NULL, size) THHK
ENTGEZRNT, AADHoTHT—Z2HEL TUIWITFEA, 7Y =7 + 2K (deallocate)
LTHWITERA. obj 53 bytes 7T =7 M ThhoBEld. PyBytes_AsStringdndSize () 1%
-1 %R L TypeError ZiEH L £,

N— 3 3.5 TEH: DA bytes & 7Y 227 MZIANA bHDAEN TV & Z1Z TypeError
ZREHLTOE L,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)

newpart DNEZ bytes DEAITHEFE L12HI LWL ATV 227 b Fbytes ITERLET, HOH
LINEHH LWSIBEFE LE T, bytes ODHWEOBIRIIEBEFNE T, dLHLWVWATY =7 MR
TERWEE, B bytes DSIRISHEEX N, *bytes DIEIX NULL IZFE XN E T @Y FIANDERE
EhET,

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)

newpart DNE% bytes DEAITHIELZH LWL MAT T =27 b%E Fbytes ITERLET; OB
BUZ. newpart DBBAIV Y ET I VX LET,

int _PyBytes_Resize (PyObject **bytes, Py _ssize | mewsize)

AR 7 AHEARFHE (immutable)” BANA b AT 7 bR VYA T EHIETT, ERENTZIEDD
DNAL A TI27 MZDAZNREL IS LTLEE W fioa— FTITTIFEHAHIN TV SAEEHD
HBENAMATI 27 ML TEWTERA, ANINIANL b TD 27 FOBRAT Y M1
TRHRWGE, COBBIEZ S -2 53, FEE LTRET 2 (DF D EFZAAARR) N4 A
T2 bDT RUVRAZZIIERD ., LA X2ERL 3, BMIFRTIE. fbytes &V A4 X &Nz
NAMFTO 27 MR L, 0 BRI NET; *bytes D7 FLRAZANEINBO7 LA B3
b LNERA, HEIDYT (reallocatlon) PR 758, Fbytes BITLAIEL TLIANA ATV =
7 N EMBRL. *bytes % NULL IZFE L. MemoryError Zi%E L. Z LT -1 2HRENE T,

8.3.2 bytearray 7721V k

PyByteArrayObject

Z D PyObject DY 7 XA 7iE Python @ bytearray 7Y =2 h2RLET,

PyTypeObject PyByteArray_Type

Z D PyTypeObject DA ¥ A X ¥ A&, Python bytearray % R L ¥ 3, Python L £ ¥ TD
bytearray LRILA 7Y =27 T,
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BFrvovonO

int PyByteArray_Check(PyObject *0)
F7Y 227 b o bytearray & 7Y =2 b bytearray BDY TR A TDA VAR ZATHBHEIC
HrRLET, ZORBIEICEIIL X3,

int PyByteArray_CheckExact (PyObject *0)
F 7Tz b oD bytearray & 7Y = 7 F72H bytearray OV T XA TDA VAR Y ATRWES
WEZRLET, ZOBBIIEICRILET,

A1L 2~ API B

PyObject* PyByteArray_FromObject (PyObject *o)
Return value: New reference. buffer protocol ZREZELEEDLAT T =7 b o 6, HLWL
bytearray A 7Y =7 b REK L. BRLE T,

PyObject* PyByteArray_FromStringAndSize (const char *string, Py ssize t len)
Return value: New reference. string £ £ DEX len 2> 5% L\ bytearray & 7Y =7 b ZIRLE T,
KL 73531 NULL 2R L £ 3,

PyObject* PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. bytearray a & b % L 7z#5RZH L\ bytearray & L TRL %9,

Py ssize t PyByteArray_Size (PyObject *bytearray)
NULL KA ¥ & F = v 7 DRRIT bytearray DH A4 XEIBLET,

char* PyByteArray_AsString(PyObject *bytearray)
NULL KA Y X F = v 7 DEIZ bytearray DA% char BLFly L TRLUE T, IRENZEFNIE. &
W27 null N4 FBINENE T,

int PyByteArray_Resize (PyObject *bytearray, Py _ssize_t len)
bytearray DWERNY 7 7% len NV A4 XA LET,

Y0
MFo=7r7aid, FA4A Y 20F 2y 72 LI e iZXDZeMEEICL TR - F2BELTVE T,

char*™ PyByteArray_AS_STRING(PyObject *bytearray)
PyByteArray_AsString () O 7 AN—= 3 v,

Py _ssize_t PyByteArray_GET_SIZE(PyObject *bytearray)
PyByteArray_Size() D7 AN—=T a »,
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8.3.3 Unicode #7217 F ¥ codec

Unicode #7727 bk

Python3.3 @ PEP 393 55, X £V MRZHER LA S Unicode XFDRRZREHZ/Z 5 & 512,
Unicode 7Y = 7 MIPFERNCZRARTFERZHVTVWE T, IRXTOa— KRS > +A5 128, 256 7=
1% 65536 AR OSCFHNTH U TR 7 — ADTFEEL 325, 20 TIda— FARA ¥ Md 1114112 IR
(ZHUFFTXTD Unicode HPFATT) TRIFIUIIRD £ Ao

Py_UNICODE* and UTF-8 representations are created on demand and cached in the Unicode object. The
Py_UNICODE* representation is deprecated and inefficient.

HWAPI 258 LW API ANOBATOE T, Unicode A 7Y =2 PONEORIEIZ 2@D HD %3, ZhiF
A7 27 POELNITICE o TIRED £,

e 7 EHi72” Unicode * 7Y = 7 M., IEHELRETIZZ2W Unicode API TE I N7z FTRTDA T = 7
FTFo ZNHDATI 27 VEIEEPIHFITLEDRIMEORVWEREEXEFHHL 3,

o "legacy” Unicode objects have been created through one of the deprecated APIs (typically
PyUnicode_FromUnicode()) and only bear the Py UNICODE* representation; you will have to
call PyUnicode_READY() on them before calling any other API.

3EFR: The "legacy” Unicode object will be removed in Python 3.12 with deprecated APIs. All Unicode

objects will be ”canonical” since then. See PEP 623 for more information.

Unicode &

LI NiE Python @ Unicode FEEIWZHW SN TWBHEA Unicode A 7Y = 7 FITT:

Py_UCS4

Py_UCS2

Py_UCS1
eI, #heh, 328y b, 16y b, ZL T8 Yy bOXFE2MREFT 2DICFHNRIELE
ORFE 7 L OEBEBIID typedef TF, H—®D Unicode XFEW I HENE, Py_UCS4, ZAVWTL ZE W,

N— ar 3.3 TEM.

Py_UNICODE
ZAUX. wchar_t @ typedef T. 77 v F 74 —ARMKFELTI6EY F2 32y bOBRICRD 5,

N— a v 3.3 TEHE: o= 3 »Tld, Python Z BV F L7ZBRIZ "narrow” %7213 "wide”
Unicode "= a YD EBELEFBRLEDICE-> T, 16 By F22 32y bOEE LDORNZR - TV
% L7

PyASCIIObject
PyCompactUnicodeObject
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PyUnicodeObject
INBD PyObject ®H 7 XA Fi& Python Unicode 7Y =27 + 2RI L %9, Unicode 7Y =
7 252 To API B PyObject ~"DKRA ¥ X %32 FHL > T PyObject NDKRA ¥ X ZiRT D
IFEAYDHBE. IHLOBEERMSNETIEIDHD FEA,

N— g v 3.3 TEM.

PyTypeObject PyUnicode_Type
Z @D PyTypeObject DA ¥ AR ¥ A, Python Unicode % FE L £3, Z4UX, Python 2— NIz
str L LTHBIHEhET,

LIFD API 13%EBIWCIE C w2 18T, Unicode 7Y =2 FABDOFHAMD BERHT—RIZWNT2F v 7%
77 A EERIITVE T

int PyUnicode_Check (PyObject *o0)
F 72227t o Unicode 7Y =2 b Unicode BOY 7 XA DA VARV ATHIHEHITE
ZIRLE T, ZOBBIIEICKIIL %Y,

int PyUnicode_CheckExact (PyObject *0)
F72 227t o Unicode #7327 bEBYTRAL TDA VARV RATHRWIGEICEEZRLETS,
ZORIBIEE ISR L 5,

int PyUnicode_READY (PyObject *o0)
XA TS =7 b o237 IEMR” REWKTHS Z e ZREELE T, 2o~ mid, FTHALTWL
B2YDT7 7R runfiisr EHHELRD T,

B 22l 0 2B L., KO L 23BN EEREL -1 BIRL T, BEIE. X EVUBAIZERKL
728 BIZRICEERT VT,

N— ar 3.3 TEM.

Deprecated since version 3.10, will be removed in version 3.12: This API will be removed with

PyUnicode_FromUnicode().

Py_ssize_t PyUnicode_GET_LENGTH(PyObject *o)
Unicode XFHNDaA—FREA Y P TOREIZRELE T, 0l1d 7 EFRLR” REEAD Unicode + 7 =
Z P TRINELRDERA (RELFovy 7 ELERA)

N— a v 3.3 TEM.

Py UCST* PyUnicode_1BYTE_DATA(PyObject *o0)

Py UCS2* PyUnicode_2BYTE_DATA(PyObject *0)

Py UCS/* PyUnicode_4BYTE_DATA(PyObject *o0)
NFICHEET 7w AT 57912, UCSL, UCS2, UCS4 DWIFhh ORI ¥ v 2 b Iz IERREK
BERANDRA 2 2R L ET, ERAERPBEIER TV A X T0ERE I 1DF = v 73
FHA; PyUnicode KIND() ZfE-oTIELWR 7 REBATL LIV, ZOA TV =27 VNIT7 7ERT
BHIIC, ST PyUnicode READY () ZFEUH L TL2&E W0,

N— ar 3.3 TEM.
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PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode_KIND() =7 B DiEDETT,

N—ar 3.3 TEM.

Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND is depre-

cated.

unsigned int PyUnicode_XIND(PyObject *o0)
Z @ Unicode 57 =X ZRIFET 2 DIT 1 XFEH 7 DaNA4 Mo TWB %R PyUnicode FAID
ER (EZFTATLEIWV) D55 12%KRLET, old 7 EHR” REJEAD Unicode A 7Y =7 b
TRINIRD FEA (R LFzv Z7IELERA)

N—a v 3.3 Tl

void* PyUnicode_DATA (PyObject *o0)
Return a void pointer to the raw Unicode buffer. o has to be a Unicode object in the “canonical”

representation (not checked).
N— a ¥ 3.3 THEM.

void PyUnicode_WRITE(int kind, void *data, Py ssize t index, Py UCS/ value)
IEMBRRER 2o TWb (PyUnicode DATA() THUFL72) data CHZAAF T, Zoxrmld
EFEEDF = v 72 —UHTDRV, V—TTHEONL7DDHDTT, MHOHLANL, o< nZzif
CHUTHIR L kind fEE data RA Y X2 F v v P2 TRETT, index 1IXFHND (0HFEH D)
AT v 7 AT, value FZDEFIICEZIAEND Z2IZRBIZHLVI—FRA Y FDIETT,

N—a v 3.3 Tl

Py UCS/ PyUnicode_READ(int kind, void *data, Py ssize t index)
IEM7ZARBIER E o T\Wd (PyUnicode DATA() THUFL72) data 53— FHRA ¥ b ZfiARD
FT, Fxv ZRHEAMREO~Y I B IEOH LI—UTbh A,

N—3 g v 3.3 TEM.

Py UCS/ PyUnicode_READ_CHAR(PyObject *o, Py ssize t index)
Unicode 7Y =2 b o PO FERFHAMD £3, ZD Unicode A 7Y =7 NI 7 IEHR” REFEX
TRIINIZRD FE A MESER L THANS5EICE. 2O~ 27 1ld PyUnicode_ READ() £ DB
IERNHRRIT T,

N— g v 3.3 TEM.
PyUnicode_MAX_CHAR_VALUE (o)
0 WEODWTHOXFHNEEZDICHE LR AKDI—RFRRA b ERLET, 2D Unicode 7Y =

Mg R BRPA TG D ¥R A. COMSHICHEIETT A, CFAREEE~S X
D BAHEINTT,
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N—Y a ¥ 3.3 TEM.

Py ssize t PyUnicode_GET_SIZE(PyObject *0)
JEHERED Py UNICODE RIFER DY 4 X% a— FHEATRLET (HPusr—bR7Z2 228 LTVE
F)o 0% Unicode 7 7Y =7 b TRIFNERDERA (7 LF v ZIELEEA),

Deprecated since version 3.3, will be removed in version 3.12: #\WA & £ )LD Unicode API D—R
DT, PyUnicode_GET_LENGTH() MR T 2 X5 TBITL T X,

Py_ssize_t PyUnicode_GET_DATA_SIZE(PyObject *o)
IEHELED Py UNICODE RIAFER DY A X4 FHEATIRL FF, o0 1d Unicode & 7Y =7 M TR
IR DERA (ELFzv 7 3LEEA)

Deprecated since version 3.3, will be removed in version 3.12: #\ 2 & £ )LD Unicode APT O —Ff
7R DT. PyUnicode_GET_LENGTH() ZfHHT 2 X5 ITBITL T X W,

Py UNICODE* PyUnicode_AS_UNICODE(PyObject *o)

const char® PyUnicode_AS_DATA(PyObject *0)
Bzt 7Y 22 bD Py UNVICODE RIAFBRANDRA VX EIRLET, RENEZ NNy 7 7 IXH
WHRIRIC null 22— FARA 2 b2 L DRV TVE T, 203D null 2— FRA4 > FHNy
T77IZEENDZIEDHBDBLNERAD, 720T0D CERTIEZD XS 2XFHNITI D FED 5
NTLESTL &5, AS_DATA DHIEIKRA > X% const char * IZF ¥+ AL TWET, 518 01
Unicode A 7Y =7 P TRIFNIRDERA (7 LF v ZIELEEA),

N—=Yary 33 TELHE: ZOov7nid5TRIFNRRDIOIIEDE L, w508, ZLDF—2R
T Py_UNICODE RBAIEXPEHGE T, fE ST, ZLTERBLEES (BIs27&EL T NULL %
BRLET), 23— FEEIEL T, PyUnicode_nBYTE_DATA() ~ 2 u%ffi5 2> PyUnicode WRITE() %
PyUnicode_READ() %5 X5 C LT EE W,

Deprecated since version 3.3, will be removed in version 3.12: fW\ 2 &% 4 )L ®D Unicode APT D—HB
72D T, PyUnicode_nBYTE_DATA() RO~ 7 u %l 32 X51TBITLTLILZE W,

int PyUnicode_IsIdentifier (PyObject *o0)
XFHNA, identifiers HiIOFEEERICH T 2 AR T CTHIUT 1 ZBELF T, ZhANDELEIER 0
ZIRLUET,

N—=Ta ¥ 3.9 TEHE: The function does not call Py_FatalError() anymore if the string is not
ready.

Unicode XF70O0/N7T+

Unicode 3% < DHEIR 2 XF T v %7 4 (character property) Z#EEL TWE T, Kb 2 FET R
RT 4 UFow7acliTEsd, Zhbd~2aid Python OFREIGEL T, &4 C OBBUCHIG
FFohnTVuET,

int Py_UNICODE_ISSPACE(Py UCS/ ch)
ch WZEAXFNEIDITILCT 1 £/ 0 2 RLET,
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int Py_UNICODE_ISLOWER(Py UCS/ ch)
ch D/INLFEPEIPIZIECT 1 £ 0 B RLE T,

int Py_UNICODE_ISUPPER(Py UCS/ ch)
ch WRXFLESPIIISETT 1 £/21X 0 ZIRL 35,

int Py_UNICODE_ISTITLE(Py UCS/ ch)
ch WZA by — ZAF (titlecase character) 22 5 2ZJE LT 1 £721F 0 R L E T,

int Py_UNICODE_ISLINEBREAK(Py UCS/ ch)
ch PEATXLFPESIPIIGCT 1 £21F 0 ZIBLE T,

int Py_UNICODE ISDECIMAL(P?/ UCS4 ch)
ch 7 decimal XFMESI2IZIHECT 1 /230 2RLE T,

int Py_UNICODE_ISDIGIT(Py UCS/ ch)
ch 73 digit XFHPESPIJECT 1 F/21FE 0 ZRLET,

int Py_UNICODE_ISNUMERIC(Py UCS/ ch)
ch F (numeric) XFHESIIIHLT 1 £ 0 ZIRLE T,

int Py_UNICODE_ISALPHA(Py UCS4 ch)
ch W7V T7 7Ry "NXFPEIPIIIGET 1 F/21E 0 ZRLET,

int Py_UNICODE_ISALNUM(Py UCS/ ch)
ch MIEERLFNESITECT 1 2130 2 RLE S,

int Py_UNICODE_ISPRINTABLE(Py UCS/ ch)
ch DXXCFHBHNFRREIRSLEN E D PICEEDNT 1 F7201k 0 2B L 5, JEHIFAIREXFIE. Unicode
WFF—XN— AT "Other” %721 "Separator” ¥ EFEINTWVWBXFD, FIFARELr Rirxh 3
ASCII space (0x20) SO B DTT, (BB, ZOXARTOENFARELFIE. XFFNC repr () 23
HEN2E ZIZZ AT =T FRETRVFDOZI LT, T4 sys.stdout % sys.stderr IIH X
AENSLFHN DR BBRDD $HA, )

DURD APTId, @I EHE XTI ZAT S Db x7:

Py _UCS4 Py_UNICODE_TOLOWER(Py UCS4 ch)
ch Z/NLFIER LIz bDZIBRLE T,

N—2a > 3.3 TIFHERE: T OBIRUGEMIAL R T/ N TR 2 > TH T,

Py UCS/ Py_UNICODE_TQUPPER(Py UCS/ ch)
ch B RXFIZEB LD DERELET,

N—a v 3.3 TIFHERE: Z OBIRUI B RSO N T e o T T,

Py _UCS/ Py_UNICODE_TOTITLE(Py UCS/ ch)
ch &2 A MU —AXLFIZEBLLIZDOZRLET,

N—a > 3.3 TIFHERE: T OBIRUI B RS/ N TR 2 > TS,
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int Py_UNICODE_TODECIMAL(Py UCS/ ch)
ch % 10 EDQEDOBEICEH LD DEIRLE T, FARERSIE -1 ZRLET, 2o~ ridfistzr
EHLUEEA.

int Py_UNICODE_TODIGIT(Py UCS/ ch)
ch Z—HNiD 2 EEBIEM L7 DZRLF T, PA[AERSIE -1 ZRRLET, 2o~ nidfistz
EHLEE A

double Py_UNICODE _TONUMERIC(Py UCS/ ch)
ch % double IZEML 72D DERLET, FAHERSIX -1.0 BIBLET, 2O~ v ixfilstzEH
LEHA,

oD APL i3V usy — Mcb iz 3

Py_UNICODE_IS_SURROGATE(ch)
ch 3% as— b1 5% (0xD800 <= ch <= OxDFFF) #F v 27 L¥7T,

Py_UNICODE_IS_HIGH_SURROGATE(ch)
ch 25 Efira s — k55 (0xD800 <= ch <= OxDBFF) ZF =z v 27 L %7,

Py_UNICODE_IS_LOW_SURROGATE(ch)
ch R Bs — k¥ 55 (0xDCO0 <= ch <= OxDFFF) ZF =z v 27 L %7,

Py_UNICODE_JOIN SURRUGATES(high low)
200V 0y — MYFEHAGDETH—O Py_UCS4 {E%2IBELE T, high & low ZFhFNV 1
7= MRT7OFPED ERFETTT,

Unicode XFFDERE 7R

Unicode # 7Y 227 AR LD, Unicode D> —4r 22 LTOREARN L T 74177 ALED
FT2121&. LURD API 2> TL &V

PyObject* PyUnicode_New( Py ssize t size, Py _UCS/ maxchar)
Return value: New reference. ¥t L\ Unicode 7Y =7 b &AM L ¥ 3, mazchar Z3XFHNAANR
23— FEAL Y FOELWRAEIC TR ETY, ZOMSMEMY LT 127, 255, 65535, 1114111 0
—FLWEIZYIY BiFsh T,

ZAEH LW Unicode & 7Y =7 b RERT IHRINLFIETT, ZOBEKZMH - TERINLA
TV 27 NIV A XEHIFIAARET T,

N— ar 3.3 TE.

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py ssize t size)
Return value: New reference. 5 Z b7z kind (BUD 15 2{EIZ PyUnicode 1BYTE_KIND 782 ¥ @
PyUnicode_KIND() AR F{ETT) @ Unicode A 7Y 27 M E2HEMLET, buffer 1. GRHN%
kind IZfoT 1 XFH7h 1,2, 4 XL POVWThrZHA L LT, KX size DEHINDKRA ¥ 2T
RIFIUIRD R A,

N—a v 3.3 Tl
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PyObject* PyUnicode_FromStringAndSize (const char *u, Py ssize t size)
Return value: New reference. char B4Nv 7 7 u %% Unicode 7Y =27 AR L ET, u OW
HI UTF-8 TZYa—FENTWE3HDELET, Ny 77 ODNFEFH LA 77 Mzav—&
NET. Ny 775 NULL TRWGE, ROEREESNLA T2 N2 22D ET, OF
b, ZOBEAGRT Unicode & 7Y =7 bOEHEIFIFINTVER A,

If w is NULL, this function behaves like PyUnicode_FromUnicode () with the buffer set to NULL.
This usage is deprecated in favor of PyUnicode_New(), and will be removed in Python 3.12.

PyObject *PyUnicode_FromString(const char *u)
Return value: New reference. UTF-8 > 2 — K &7z null #46d char 2Ny 7 7 4 % & Unicode

A7V =7 bRERLET,

PyObject* PyUnicode_FromFormat (const char *format, ...)
Return value: New reference. Take a C printf ()-style format string and a variable number of
arguments, calculate the size of the resulting Python Unicode string and return a string with the
values formatted into it. The variable arguments must be C types and must correspond exactly
to the format characters in the format ASCII-encoded string. The following format characters are

allowed:
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EXEEXF | B i&Z

he n/a VT7IND % XF

e int C OB TR SN H—DXT,

%d int printf ("%d") ¥[F%, *!

%u unsigned int printf ("%u") ¥ [F%,*!

%1d long printf ("%1d") ¥ [[%F*!

%1i long printf ("%1i") ¥ [[%,*!

%lu unsigned long printf("%lu") & [[%,*!

%11d long long printf ("%11d") ¥ [F%,*!

%114 long long printf ("%11i") k[, *!

%11lu unsigned long long printf("%11lu") ¥ [[%,*!

%zd Py_ssize_t printf ("%zd") ¥ [F%,*!

%hzi Py _ssize_t printf ("%zi") kR,

%hzu size_t printf ("%zu") ¥ [F%,*!

%i int printf ("%i") ¥ [H%,*!

%x int printf ("%x") ¥ [F%,*!

%s const char* null TG X N7z C DXFF,

%p const void* C KA r&2oD 16 #KEL, printf("p") LIFLAY
FUTTD, 779 b7+ =218 5 printf OE
FICEADL DR IEBIZY T 0x BN EFE T,

%A PyObject* ascii() DR D fHE,

%U PyObject* Unicode 7> =7 k,

YAl PyObject*, const char®* | A Unicode object (which may be NULL) and a
null-terminated C character array as a second
parameter (which will be used, if the first parameter
is NULL).

%S PyObject* PyObject_Str() DR fHE,

%R PyObject* PyObject_Repr() DR D fH,

AT E R VWERIBEEX T D o 125G, RO OERATINIZ0F FHAFINCar -, &D
DT RSN E T,

FMR: 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—=Y a ¥y 3.2 TEH: "411d", "%11u" OV K— b2EMENE L,

N—Pa 3.3 TEE: "JLi", "%11i", "zi" DY R— FEMEShE L.

*1 For integer specifiers (d, u, Id, li, lu, 11d, 1li, llu, zd, zi, zu, i, x): the O-conversion flag has effect even when a precision

is given
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/“‘—y:—] v 34 v@f}ﬁé . "%S", "%A", "%U", "%V", "%S", "%R" “G@ﬂ]577r—7v§?}’3420f*§§77f—
XY ZDYR—PBEMENE L7,

PyObject* PyUnicode_FromFormatV (const char *format, va_list vargs)
Return value: New reference. 5 & 5 ¥ 2 0D5[8%ZH % Z & ZFR\\WT, PyUnicode_FromFormat ()
LR TY,

PyObject* PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *er-
rors)
Return value: New reference. > 3 — RENTW3 obj % Unicode A 7Y 27 MZTFa—FLET,
bytes % bytearray D bytes-like objects ¥, 52 &7z encoding 1IZHE->TTF a— KX, errors
TEBRINZZ TNV RV IPELRET, ZhoD5I8IEMA e d NULL ICTE, ZOHEEID
API 377 4V MEZENE T FEL 2 &id #8HAH codec (built-in codec) Z#ZRLTLZE W),

Z DD Unicode 7Y =7 + 2 &G A 7Y = 7 ME TypeError fIAN 25 &I L E 5,

2D APLIZ, =5 =D Z2ITE NULL 23R L ¥ 3, MO LRI AL 7Y =27 Mg L
ZAY X% 1 DS T (decref) TE2EMENDD 7,

Py_ ssize_t PyUnicode_GetLength (PyObject *unicode)
Unicode # 7Y =27 FOREZIa—FKRA Y FTELET,

N—Y a ¥ 3.3 TEM.

Py ssize_t PyUnicode_CopyCharacters(PyObject *to, Py ssize t to_start, PyObject *from,

Py ssize_t from__start, Py_ssize 1 how_many)

»% Unicode A 73 27 " OMALFEa—-L T, ZOBABIIDER Y 2 ITXFELBLEITV,
ATHER 5 E1E memepy O NELRLET, KO L Z2i12id -1 ZB L. fISAZRELET. 25 TRY
BEE, A —LEXTRERLET,

N—Y a ¥ 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 D2 LIk D FT,

fill_char H3SCFHNDRALT LD S REVGER, X7 2 DU EOBRER - TLESIZRKL
£9,

FHERAARLFHER T, KD Z212id -1 2R LA ZEB L £7,
N—a v 3.3 Tl

int PyUnicode_WriteChar (PyObject *unicode, Py ssize t index, Py UCS/ character)
XFINIXFREBEAAE T, XFHNE PyUnicode_New() TYER L 21T D £H A, Unicode XX
FHNIAZL EINTVBEDT, ZOXFHNIHAFEINTWD, ZhETII Yy Y afbIh TV TEN
TJEEA

Z OBEENZE unicode 25 Unicode 72 =227 b THBRZ 2, A VT v 7 ADNHBATHS 2, 7
Uy M ERICETETES (DXDBHAYY M1 THE) CLEF vy 2 LET,
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N—Y a ¥ 3.3 TEM.

Py UCS/ PyUnicode_ReadChar (PyObject *unicode, Py ssize t index)
XFHN» B X FRGHARD £, 70D PyUnicode_ READ_CHAR() ¥ W INPEANIC. Z DB
unicode 53 Unicode 7 7V 27 " THBZ 8, A VT v 7 ANHEANTHEZxF v 7 LET,

N—Ya ¥ 3.3 TEM.

PyObject* PyUnicode_Substring(PyObject *str, Py ssize t start, Py ssize t end)
Return value: New reference. str DXFA VT v 7 R start WmEZ &) POXFA YT v 7R end
iRz EET) FTOHTLFINZRELET, BDOA VT v 7RI R—-FEhTVEHA,

N— g v 3.3 TEM.

Py UCS/* PyUnicode_AsUCS4(PyObject  *u, Py UCS,  *buffer, Py _ssize_t  buflen,

int copy_ null)
XFH| u % UCS4 DNy 77\ —LFET, copy null BEEINTVBHEIE, X/I/B'C%?é)abb

$9, T —EE L FiE NULL 2R L. BN ZREL 35 (buflen 73 u DRSS XD Do 7285
IZDOWTIE, SystemError DRESINE T ), MINL 72 T buffer ZIRL £7,

N—Y a ¥ 3.3 TEM.

Py UCS/* PyUnicode_AsUCS4Copy ( PyObject *u)
XFH u % PyMem_Malloc() TREVHRINLZH LWL UCSA BDO ANy 7 7i12a—-LET, I
DR L 7285E1%, NULL %38 L MemoryError #t v b LE T, IREN/Ny 7 71343 null a— K
RA Y EEMENATVET,

N— g v 3.3 TEM.

BELEFED Py_UNICODE API &

Deprecated since version 3.3, will be removed in version 3.12.

oD API B3I PEP 393 0EEIC X D FEILTETS, Python 3.x TIRHIFRE R WD, HERE
Va— I OBEBESIEREMZETH, ZNLOBMOBHIE T r—< Y R XEV ICHEND
ZEERRFEICENTL I,

PyObject* PyUnicode_FromUnicode (const Py UNICODE *u, Py ssize t size)
Return value: New reference. size THREEIN/TK X %D Py UNICODE #ANvy 757 u 5
Unicode A 7Y =7 v E2ERLE T, u % NULL IZL T &L, ZFOHEA TV =7 P ONRIIKRER
TTo Ny 77 IZHERFERZHD ZDEFL—FDEMETT, Ny 77y ONFREHRA T M2
I —-INET,

Ny 775 NULL THRWES, EWEEEEINF TV 27 NIR2ZeBZHDET, iEoT. TD
BEEANR S Unicode & 7Y 27 bEEBELTELWVDIX u 28 NULL D ¥ X2 TT,

Ny 7 75 NULL DBE. LFEFIONEL D SN2/ 86 PyUnicode KIND() D X577 7w A<
0 2 {# 5 PyUnicode READY () RMUHI RIFIUILR D FHA,

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode
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API, please migrate to using PyUnicode_FromKindAndData (), PyUnicode_FromiWideChar (), or
PyUnicode_New().

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)
Unicode #+ 7Y =7 +® Py_UNICODE BAONEN Y 7 7 NOF AL LHEHDORA ¥ X 2iRT 0, KK
DY FWIENULL KL ET, £ 7Y 22 D Py UNICODE* RPN EIIER LT, &
RO Py _UNICODE XFHNZWE null 23— FERA Y IBEEFRTWEZe2H D, 720wTwod C BT
W, ZOEIRXFFNIYOFEDOLNTLED Z2IERLTLEX W,

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style
Unicode API, please migrate to using PyUnicode AsUCS/(), PyUnicode_AsWideChar(),
PyUnicode_ReadChar () or similar new APIs.

Deprecated since version 3.3, will be removed in version 3.10.

PyObject* PyUnicode_TransformDecimalToASCII(Py UNICODE *s, Py ssize i size)
Return value: New reference. 52 672K & size 5D Py_UNICODE BID Ny 7 7 12H2E2TD
decimal digit 2. ZN 5D 10 EOHEIINET 2 0 205 9 £FTD ASCII BFICE ZH#1 2 72 Unicode
F7Y 27 M RAERLET, BISDEE5EIE NULL 218U £,

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_UNICODE
APT; please migrate to using Py UNICODE_TODECIMAL().

Py UNICODE* PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py ssize t *size)
PyUnicode_AsUnicode () WBITEFH, X 51 GEMOD null #5iT%FR\Wiz) Py_UNICODE() ECLA
DEI% size WRIFELE T, MRD Py_UNICODE XFHNZiE null 2 — RKRA ¥ b REFATVWE L
BHYH, 72TV C TR, ZOXIBXFINIYINFEDSNTLE S T ITERLTLEE W,

N— a3 v 3.3 Tl

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style
Unicode API, please migrate to using PyUnicode_AsUCS4(), PyUnicode_AsWideChar(),
PyUnicode_ReadChar () or similar new APIs.

Py UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
FHC null 2 — FRA ¥ F2fINE N7z Unicode XFHND A —ZER L EF, X EVHERIKK
L7:& Z13 NULL %#iR L MemoryError BIHAZ XL £F, £ TRV EZFWEFH LI X EVERS N
JenNw 77 RIBLET (2O 7 7 ZIRINT % & 22l PyMem Free() Zfio T X W), RO
Py_UNICODE XFAHNZiE null 23— KRS Y IDBEENTWAZeHD, Z20WTwo C TR, *
DESBRXFINIVIDFED SN TLED TLIWWHERLTLIEZ W,

N—a v 3.2 TBE.
PyUnicode_AsUCS4Copy () RELIDH L\ API AT 2 X5 ITBITLTL 12X W0,

Py ssize t PyUnicode_GetSize (PyObject *unicode)
FEHELED Py UNICODE RIAFGA DV 4 X% a— NBEATRLET (PrF7r—1rR7Z2 22 LTV
£75)o
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Deprecated since version 3.3, will be removed in version 3.12: &\ 2 % 4 )L ®D Unicode API D—%B
720DT, PyUnicode_GET_LENGTH() ZfER$ 2 X5 ITHITL T E W,

PyObject* PyUnicode_FromObject (PyObject *obj)
Return value: New reference. Unicode DH TR A T DA Y ARV A% HEIRIGEIIAYID Unicode
FT7I2 7 MZab—LET, obj B (7 XA T TiERV) BERTAY D Unicode #7322 bEoiz
BEZ. BRIV M2 1 OER LESEERLE T,

Unicode R Z DY 7 XA TUANDA 7Y = 7 +Tld TypeError 235 &R Z XN FE T,
Oy—lLI>d—FT4>5

BfEOR sy — ALy a—F 4 Y73 FRL—FT 4 VIV AT LADTFA T a— R3320 f2 %75,

*

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py ssize ¢ len, const char *er-

rorTs)
Return value: New reference. Decode a string from UTF-8 on Android and VxWorks, or from

the current locale encoding on other platforms. The supported error handlers are "strict" and
"surrogateescape" (PEP 383). The decoder uses "strict" error handler if errors is NULL. str

must end with a null character but cannot contain embedded null characters.

PyUnicode_DecodeFSDefaultAndSize() %Z{fio T (Python ORBRICHAAENZ B — LT
a—7 4 ¥ 27'®D) Py_FileSystemDefaultEncoding DX F4|% 72— KL %3,

Z OFEUE Python @ UTF-8 £— REMHEL £,
BE:

Py_DecodeLocale () FA%K,

N— a v 3.3 TEM.

N—=Yay 3.7 TEHE: ZoBMIE. Android MATEBREORr— VT ya—T 4 V7%
surrogateescape T 7 — Y R 7 TS XS51Ck D % L7k, DLETIEZ. Py _DecodelLocale() 73
surrogateescape Tffibil, BEDOR T —LL Y a—F 4 27 strict THbDATVWE LT,

*errors)

PyObject* PyUnicode_DecodeLocale (const char *str, const char
Return value: New reference. PyUnicode_DecodeLocaleAndSize() &l TE A, strlen() %

o TXFINDEIEZHAELET,
N— ar 3.3 TEM.

PyObject* PyUnicode_EncodeLocale(PyObject *unicode, const char *errors)
Return value: New reference. Encode a Unicode object to UTF-8 on Android and VxWorks, or
to the current locale encoding on other platforms. The supported error handlers are "strict"
and "surrogateescape" (PEP 383). The encoder uses "strict" error handler if errors is NULL.

Return a bytes object. unicode cannot contain embedded null characters.

PyUnicode_EncodeFSDefault () %{f- T (Python DEBIFHCHAAENZ BRI — LTy a—T 4
> Z7'®D) Py_FileSystemDefaultEncoding DX FHINT > a— KL ET,

8.3. =T YRATT IV I (sequence object) 129


https://www.python.org/dev/peps/pep-0383
https://www.python.org/dev/peps/pep-0383

The Python/C API, U1 —2X 3.9.20

Z OFEUE Python @ UTF-8 £— REMMHEL £,
BE:

Py_EncodeLocale() FA%K,

N— a v 3.3 THEM.

N—Yay 3.7 TEHE: ZoBMKIE. Android MATEBREORr— VT ya—-T 4 V7%
surrogateescape T 7 — Y FF TS5 XS51CR D % L%k, DLETIEZ. Py_EncodelLocale() 3
surrogateescape Tffibil, BEDOR T —Lya—F 4 27 strict THDATVWE LT,

T7AINSRFLIYA—FT1 Y

7 7 ANVERMORE X FH DLy a— R 7 a— F%2175121, Py_FileSystemDefaultEncoding % T

v a—

T4 ¥ 72 LTfEwv, Py_FileSystemDefaultEncodeErrors # L7 — NV R LTESIRETT

(PEP 383 BXU PEP 529), 5IHOMSENFTICT 7 4 V%% bytes IZT ¥y a— T 5213, "0&" a2~
N—=R—%ff\\, PyUnicode_FSConverter() ZZMEK Y L THEITRETT:

int PyUnicode_FSConverter (PyObject* obj, void* result)

ParseTuple 2 > N—& —: PyUnicode_EncodeFSDefault () %f#\ - EHHEDH %\ X os.PathLike
AR =72 —REBLTHIF L - str A7 +% bytes NTL> a2 — FLZET; bytes 7
Pz MIZTDOFEFHIEINF T, result 1X PyBytesObject* TRIFNIR 5T, HbhinlkoTz
EEIMRES IR UIR D A

N—a v 3.1 TEM.

N—= a ¥ 3.6 TEH: path-like object BT AND X DITi D FE L=,

SIBOMLBHPICT7 7 AV H % str IT7 32— FF 2T "0&" a3 ¥ N—X—%Z
PyUnicode_FSDecoder () ZZAHEI e LTHETOB L NWTT:

int PyUnicode_FSDecoder ( PyObject® obj, void* result)

ParseTuple 2 > N— & —: PyUnicode_DecodeFSDefaultAndSize () & — EZEMH 5 WIXMEHE
fIIZ os.PathLike f ¥ X —7 = —A%Z@L THIF LT - bytes A 7V =7 b% str NTYa—FL
F3;bytes 7Y MIZDOEEHHNEINE T, result 1& PyUnicodelbject* TRIFTIUIZ 5T
bR Rolt FITBMBREI R TIUIRD TE A,

N— g v 3.2 TEM.

N— a v 3.6 TEHE: path-like object BT AND X 51Xk bE LI,

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py ssize_t size)

Return value: New reference. Py_FileSystemDefaultEncoding &
Py_FileSystemDefaultEncodeErrors T7— Y R Z %2, XFHETa—RFLET,

Py_FileSystemDefaultEncoding 2N EINTVWAWEEE, vy — LTy a—F 4 Y IZELR
ENET,

Py_FileSystemDefaultEncoding ZEEIFFICR r —L > a—7 1 ¥ 7Tt h, 20U
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BEBETEZERA, HEOR T — VT ra—F 4 VI TNFIN 2T a— FT 208D D 55813,
PyUnicode_DecodeLocaleAndSize() %o T EE W,

BE:
Py_DecodeLocale() FA%L,

N— a3 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — N2 FI%2F5 K51k &
L7z,

PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_FileSystemDefaultEncoding &
Py_FileSystemDefaultEncodeErrors L7 — Y K J Z v, null B XFHZ2 T a—FL
9,

Py_FileSystemDefaultEncoding DREINTWRWEEE, By — LTy a—74 Y JIZELR
ENET,

XFHNDREED DD > TWBEEE, PyUnicode_DecodeFSDefaultAndSize () Zffio T 72& W,

N— a ¥ 3.6 TEHE: Py_FileSystemDefaultEncodeErrors T7— "Y' R 7 %25 X5k D %
L7

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Py_FileSystemDefaultEncoding T Z —/ > F 5T Unicode * 7
Yz 7 b% Py_FileSystemDefaultEncoding IZL> 23— KL, bytes ZIRL £3, IRX {3 bytes
F7Y 27 MEnull A PEBFATVED LARWI EIZERLTLIZE W,

Py_FileSystemDefaultEncoding 2 EINTVWAWEEE, vy — LTy a—F 4 Y IZELRE
SNET,

Py_FileSystemDefaultEncoding (JiEEEIRIcu r— x> a—7 4 7ok, 2B
ZHTEIVA, HEOR TS — VI ya—F 4 Y TXFIN Ly a— RT3 20END 5513,
PyUnicode_EncodeLocale() ZfioTL72& W,

BE:
Py_EncodeLocale () BA%,
N—=a ¥ 3.2 THEm.

N—Y a ¥ 3.6 TEHE: Py_FileSystemDefaultEncodeErrors T7— Y R 7 %25 X512k &
L7z
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wchar_t H7R— bk

wchar t ZYRK—1+F2377 v F 7+ —LTD wchar t K-}

PyObject* PyUnicode_FromWideChar (const wchar t *w, Py ssize t size)
Return value: New reference. size @ wchar_t N 77 w 55 Unicode 7Y =27 M ERERL F
F, size £ LT -1 2T I LT, weslen ZHVWHE TR ZEHAE LRI R 60T & 2B
RLUET, KT 2L NULL ZIRL %73

Py ssize t PyUnicode_AsWideChar (PyObject *unicode, wchar t *w, Py ssize i size)
Unicode & 7Y =27 b DWNE%R wchar_t Ny 77 wiZa¥—L %3, HAT size D wchar_t X
F& (RED null #BIEXFEZRWT) a—L %9, a— L% wchar_t XFOEKZELET, =
7 —ODRIZIE -1 2R L %3, wchar_t XFFNE null I TWEEED,. SN TVWRWEED H
¥, BROMUHLIOBELET, 77V 75— a3 YORBIZE LT wchar_t XF4% null &6 L
TR E N, Fiz, FEROD wchar_t+x XFINIIXFFNDOBRHFICD null XFREENTVWE 2D
D, 720 Two C BT, 20X XFFNITIDEDOLNTLES ZEICHERLTLEE 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

*size. Note that the resulting wchar_t string might contain null

null termination character) into
characters, which would cause the string to be truncated when used with most C functions. If size

is NULL and the wchar_t* string contains null characters a ValueError is raised.

Returns a buffer allocated by PyMem_Alloc() (use PyMem Free() to free it) on success. On error,

returns NULL and *size is undefined. Raises a MemoryError if memory allocation is failed.
N—P a ¥ 3.2 TENM.

N— a ¥ 3.7 TEE: size H NULL 7> wchar_t* XFHIM null XF% & A TW=HE, ValueError
BEHLUET,

#8734 # codec (built-in codec)

Python 12i%, MHEEZ D 272012 C THED Nz codec DA THD £3, ZNHR2TD codec I
ORI EN L CTERFATE 3,

LIR®D API %L 73, encoding & errors £\ 5 ZOD58E L D% T, ZhAHD 5 X—&IZ, HAAA
DXLFHNAV A7 7R TH S str() KBIBIEAZLDNTA—X A ULEKRERFLEI,

encoding % NULL I3 2 &, T 74V Lra—F74 7 ThHs UTF-8 ZHVE 3, 774V RAT LK
E32EBDOFEUCHL TR, 77 40BN T 2y a—7 4172 LT PyUnicode_ FSConverter() %Z{#
DLRER D EFRA, THUIHNHTEE Py_FileSystemDefaultEncoding Z{HH L TWE T, T DEEIIFH
AHLEHOZER L LTIRDbAIERD FHA: TOZBIE. 2P RAT LI &Ko TUIEHIRSCFEININ T 5 R
AVERTHoTD, RO AT LTIE, (7 7V 7= ardisetlocale ZIEATEE B LI2) Bbo7eb
HLET,

errors TIRET 27 —LH b F/-, NULL Zf5ETEE T, NULL 2$65ET S &, codec TEEINTWL

132 %8 EZE BRATZ 1Y b+ (concrete object) L1



The Python/C API, U1 —2X 3.9.20

577N MLEOMEHZEKRL 3, ETOMHAIRAA codec T, 77 44 FDL T —MHIZ "strict”
(ValueError T 3) IZKhoTWVET,

The codecs all use a similar interface. Only deviations from the following generic ones are documented

for simplicity.
AF codec

LURIEIA codec @ API T3

* *

PyObject* PyUnicode_Decode (const char *s, Py ssize t size, const char *encoding, const

char *errors)
Return value: New reference. size A4 PDTY a3 — FINNFH| s #7 2— F LT Unicode &7

Pzl bEAERLET, encoding ¥ errors &, fHAABBE str() DRFBD T X —& L [A UEK
PRBLET, #HT 5 codec DFRIE, Python @ codec LY 2 bV o T TV E T, codec 34
ZREH LS5 EICE NULL 2R L £3,

PyObject* PyUnicode_AsEncodedString (PyObject *umicode, const char *encoding, const

char *errors)
Return value: New reference. Unicode & 7Y =7 bR x> a—F L., ZO#HE% Python @ bytes

F 727 P L TGRLETS, encoding BE U errors 1% Unicode 2D encode() XYV v KIiZHZ %
FAZDNRT X=X R LEKREFS T, #HT 2 codec DWiZEIL, Python @ codec LY A MU %
o TITWE T, codec 23S X L 7285E5121% NULL 2B L £9

PyObject* PyUnicode_Encode(const Py UNICODE *s, Py_ssize_t size, const char *encoding,

const char *errors)
Return value: New reference. size TIRE I N/=H A XD Py_UNICODE Nv 77 s LY aA—FKL

7z Python @ bytes 7Y =27 b ®iIBRL £73, encoding 3B XU errors 1% Unicode D encode() X
Vv RIZEZBFAZDNRIRXA =R A CE®KEZRHET, HHT % codec DMEIZ, Python @ codec
LR MY Z2fioTITWE T, codec 23BISF 2k L 7245E1213 NULL 28 L £9,

Deprecated since version 3.3, will be removed in version 3.11: &f\WRA X A )LD Py_UNICODE API D
—HB T3 ; PyUnicode_AsEncodedString () ZMHHT 2 X5 ITBITL T ZE 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 T Y a— K&z size N4 b DXFEF s 55 Unicode * 7
Tz MeEMLUE T, codec MBS EIEH LHEICIE NULL 2B L %95

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¥3E . PyUnicode_DecodeUTFS() XA X512

BIEL £ 3, consumed 75 NULL TRWIA, PyUnicode_DecodeUTF8Stateful () EREDRTER]
UTF-8 N M2 T - AR LERFA, ZTNHDNAL MIETFTa—-FEhd, 7a— FEkA
FMEE consumed 1TIEL F 5,
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PyObject* PyUnicode_AsUTF8String(PyObject *unicode)
Return value: New reference. UTF-8 T Unicode 7Y =7 b%Z x> a—FL, #EHR%Z Python N
AT P LTGRLUE T, 7 =X "strict” T3, codec DS ZEH LI2HE1IC1E
NULL ZiRL £,

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py ssize_t *size)
Unicode 7Y =2 % UTF-8 TZYaA—RFL7bDADKRA Y RERL, TV a— RINLREAE
RTOV AR (N4 ML) % size WKL £3, size 5180 NULL THHEVWERA; ZOHEIEY A
ZEEMENERA, BENZ ANy 77120, null 23— FRA Y b5 20850 BbLT, HEIC
null N4 FAREEHAMEI N TOET (2R size KIFHIESNEEA)

I =R EGEE, NULL 2R L. BIAZEE L. size I DL £ A

This caches the UTF-8 representation of the string in the Unicode object, and subsequent calls
will return a pointer to the same buffer. The caller is not responsible for deallocating the buffer.
The buffer is deallocated and pointers to it become invalid when the Unicode object is garbage

collected.
N—a v 3.3 TEM.
N—Yay 3.7 TEH: RYEDORMN char * TIE7 { const char * 127 H F L7=,

const char* PyUnicode_AsUTF8(PyObject *unicode)
PyUnicode_AsUTF8AndSize () YAFIEFR U TT A, ¥4 XML £8 A,

N— 3 v 3.3 TEM.
N— gy 3.7 TEH: IRDEDHD char * TlX7 < const char *x IZZDH F L7,

PyObject* PyUnicode_EncodeUTF8(const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. 52 &7z A XD Py_UNICODE Ny 77 s % UTF-8§ TT>a—FK
LC. Python ® bytes 7Y =27+ L GEL X F, codec DN ZFAEXEI- L 213 NULL %KL
9,

Deprecated since version 3.3, will be removed in version 3.11: H W R X £ LD
Py UNICODE API @ —#T3; PyUnicode AsUTF8String(), PyUnicode_AsUTF8AndSize(),
PyUnicode_AsEncodedString () DWINLZMHT 2 X2 ITBITL T ZE W,

UTF-32 Codecs

LUR& UTF-32 codec API T3

PyObject* PyUnicode_DecodeUTF32(const char *s, Py ssize t size, const char *errors, int *by-

teorder)
Return value: New reference. UTF-32 TL Y a— RENTzNy 7 7 XFFID S size N b T a—

F L. Unicode # 72 =27 b2 L TGRLE T, errors i (NULL TRWRS) TI7— AV RIE2IFELE
Fo T 74 P& strict” TT,

byteorder 7% NULL THRWHK, 7a—XF5 26NN, bA—ZX—T7a— FEHBLET,
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*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 25 0 T, ANNT—XDERAID 4 N4 bAHS byte order mark (BOM) 7z 51F, 7a—Kik
ZONA PA =K =12 EZ, BOM FHERD Unicode XFFNZa ¥ — SN EH A, *byteorder
M -1 /3 1 2513, £TD byte order mark I ZHIcav—sh %3,

FaA—RFRET LK ANT—ROEIFREZFREETDOANAL b+ —&—% *byteorder 12y b L
%7,

byteorder 7% NULL ® ¥ ¥, codec & native order £— FTRHIHL F 3,

codec DAL A X/ 21X NULL ZIRL %3,

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py ssize t size, const char *errors,

int *byteorder, Py_ssize_t *consumed)
Return value: New reference. consumed 5 NULL D & %, PyUnicode_DecodeUTF32() R &S

WCHRZE;NE T, consumed B3 NULL TRW\WE ¥, PyUnicode_DecodeUTF32Stateful () I IHREDT
TR (4 TEDYNBROWEXDANL MR D) UTF-32 N4 MilE LT -2 LTIV ER A, KE
DARGERNA MFTa—FEhT, 7a— FEhi A4 M consumed ITHASNE T,

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)

Return value: New reference. 24 7 4 734 b+ —&X—T UTF-32 = a—7 1 ¥ 7 &N /= Python
NA PXFFN R L ET, XFINEHIC BOM v =2 THED F3, 77— 1> FF1& strict” TI,
codec 2MIAN & FAE X B 72 & =& NULL 2R L £3,

PyObject* PyUnicode_EncodeUTF32(const Py UNICODE *s, Py _ssize_t size, const char *er-

rors, int byteorder)
Return value: New reference. s @ Unicode 7—%% UTF-32 I a—F L. ZDfE% Python O

bytes # 7Y =27 ML TEL 5, HNEUTOANL b A —X =Tt > TEHEI2NEKT:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: big endian

byteorder 25 0 @ ¥ &, HJIXFH13 %12 Unicode BOM ~v—2 (U+FEFF) TH#HE D £5, 2hbl
SN2 DDF— RTiE, I BOM v~— 2 3HhEh ¥ A,

If Py_UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
codec 23FIAN & FAE X B2 2 =i NULL R L £3,

Deprecated since version 3.3, will be removed in version 3.11: & WA X 4 )LD Py_UNICODE API @
—¥#TF; PyUnicode_AsUTF32String () ¥£7:1& PyUnicode_AsEncodedString() ZHHT 2 L5
BT LTI,
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UTF-16 Codecs

MU NZ UTF-16 codec ® API T3

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py ssize t size, const char *errors, int *by-

teorder)
Return value: New reference. UTF-16 T a— FX NN T 7 s 5 size N ME2FT7a—FK

L. #iR% Unicode A 7Y =27 P TIRLE T, errors & (NULL TRWHE) 7 -G EZER
LEd, 774 MAX "strict” T3,

byteorder 7% NULL THRWHK, 7a—XF5Z 6NN, b A=K —T7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder #% 0 T. ANJT =KD 2 NA F2INA b A=K —<—2 (BOM) IZo7HE. 7a—
ZiE BOM 7R bA =KX=z E 2. 2D BOM ZH#ED Unicode XFINZaE—L 8
Ao *byteorder 2% -1 20 1 125 72BE. TRTO BOM 3N av—3hET (M TIE \ufeft
» \ufffe DELELDITHRBTL X D)o

After completion, *byteorder is set to the current byte order at the end of input data.
byteorder »% NULL D ¥ %, codec & native order £ — FTHIHBL 3,
codec DMFIANZFEAE X BTz L ZiX NULL 2R L £,

PyObject* PyUnicode_DecodeUTF16Stateful (const char *s, Py ssize ( size, const char *errors,

int *byteorder, Py ssize_t *consumed)
Return value: New reference. consumed 25 NULL D36, PyUnicode_DecodeUTF16() L &5

WEIWEL 23, consumed 5 NULL TRWYA, PyUnicode_DecodeUTF16Stateful () 1EKREDRGE
27 UTF-16 N A M| (FBEDO AL PR gEER Y os — bR7) 227 - AR LEEA,
NHEDOANAL FENEZTa—RENT, Ta— RENA MR consumed 1ZIRL E3,

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. 24 7 4 734 b+ —&X—T UTF-16 =>a—7 1 ¥ 27 &Nz Python
NAMFHNERLET, XFINIFEIZ BOM =27 THEDET, =7 =1 F X "strict” T,
codec 23IF 2 A X B7- ¢ i NULL 2R L £,

PyObject* PyUnicode_EncodeUTF16 (const Py UNICODE *s, Py _ssize_t size, const char *er-

rors, int byteorder)
Return value: New reference. s @ Unicode 7—%% UTF-16 i2=>a—F L. ZDfE% Python O

bytes 7Y =7 MIHMLTELET, HARUTDOANL b A —K—ifto THPNET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
1:

byteorder == big endian

byteorder 25 0 ® & &, HJISCFFNEHE I1C Unicode BOM ~v—2 (U+FEFF) T b 3, 20l
D2 ODE— FTIE, JHEHIC BOM ~— 23S EHA,
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If Py_UNICODE_WIDE is defined, a single Py_UNICODE value may get represented as a surrogate pair.
If it is not defined, each Py_UNICODE values is interpreted as a UCS-2 character.

codec DAL 2 FAE X BT- ¢ Z1Z NULL 23R L £,

Deprecated since version 3.3, will be removed in version 3.11: Ff\WA X A )LD Py_UNICODE API D
—#TF; PyUnicode_AsUTF16String() ¥7:1& PyUnicode_AsEncodedString() ZHHT 2 L5
AT L TR E W,

UTF-7 Codecs

LURIE UTF-7 codec ® API T3

*errors)

PyObject* PyUnicode_DecodeUTF7 (const char *s, Py_ssize t size, const char
Return value: New reference. UTF-7 TL > a— K&EN7z size N4 bDXFEH| s 73— RLT

Unicode 72 =27 b Z/E L %3, codec N2 RAE X2 =13 NULL ZRL 7,

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py ssize  size, const char *errors,

Py ssize_t *consumed)
Return value: New reference. consumed % NULL D & &, PyUnicode_DecodeUTF7() &R X951

BEL £ 9, consumed 75 NULL THRW\WE &, KEDARELM UTF-7 base-64 o2 o7 —r L4
boo RFERBERT DAL MNET a— FEFIZ, 72— FL7AA MR consumed IZHHIL £3,

PyObject* PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py ssize t size, int base64SetO,

int base6 WhiteSpace, const char *errors)
Return value: New reference. 52 5N 7z% 4 XD Py_UNICODE v 7 7% UTF-7 TZ>a—FL

T. Python @ bytes * 73 =2 b2 LTIRL ¥ 3, codec B3HISf % FEX B & %X NULL %R
£7,

base64SetO HE B TIRNE B, "Set O XF (DFEITIEM S FRIRBERZ F - R WAFR) %
base-64 T a— K L %3, base64 WhiteSpace ¥R ThR\W\WE &, ZHYF% base-64 =>a—FL
%3, Python @ "utf-7" codec Tl&, WA & bELRICREZINTVET,

Deprecated since version 3.3, will be removed in version 3.11: &f\WA X A )LD Py_UNICODE API D
—#CTF; PyUnicode_AsEncodedString () 2T 2 X5 WTBITL T E W,

Unicode-Escape Codecs

LURZ "Unicode Escape” codec @ API T3

*errors)

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py _ssize t size, const char
Return value: New reference. Unicode-Escape TIL ¥ 2 — F XNz size N4 S DXFF| s 5

Unicode 72 =27 b &AWL £3, codec 23FIFEEH L7ZGEICIX NULL 2R L 3,

PyObject* PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Unicode-Escape %\ Unicode 7Y =2 bz va—FL. R
% bytes #7227 P LTRLES, T 77— "strict” T3, codec DA ZEH LGB
¥ NULL 2B L %55,
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PyObject* PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s, Py_ssize_t size)
Return value: New reference. Unicode-Escape Zffivy size THE SN/ RS Z2FiD Py_UNICODE
Ny 77%T>a—FKL, bytess 7Y =7 MU TRLE T, codec 23IA%EIEH L 7285E 121 NULL
ZIRL £,

Deprecated since version 3.3, will be removed in version 3.11: &f\WRA X A )LD Py_UNICODE API O
—#BT 3, PyUnicode_AsUnicodeEscapeString () Z{HHT 2 X 5 ITBITL T Z&E W,

Raw-Unicode-Escape Codecs

LURZ "Raw Unicode Escape” codec ® API T3

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py ssize t size, const char *er-

TOTS)
Return value: New reference. Raw-Unicode-Escape TTL Y 32— F {17z size NA b DXFEF| s 205

Unicode 7Y =27 F 24K L £ 3, codec 23 EH L7235HE121E NULL 23R L £3,

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Raw-Unicode-Escape #ffi\y Unicode #7227 b2 x> a— KL,
FER%E bytes 7Y 27 b L GRLE S, =7 L "strict” T3, codec 23442 2%H L7235
BT NULL 2R L ¥ 3,

PyObject* PyUnicode_EncodeRawUnicodeEscape(const Py UNICODE *s, Py ssize t size)
Return value: New reference. Raw-Unicode-Escape % fi\y size THEINT-R X E2H/K D
Py_UNICODE ®INw» 7 7% T >a—FRL, bytess A 7Y 27 MTLTIRLET, codec 4% 1%
L7235 E121d NULL 2B L %3,

Deprecated since version 3.3, will be removed in version 3.11: WA X £ )LD Py_UNICODE API @
—#T9; PyUnicode_AsRawUnicodeEscapeString () %£7z1% PyUnicode_AsEncodedString() %
AT 2L BITL TS W,

Latin-1 Codecs

MURiX Latin-1 codec @ API T3 : Latin-1 1%, Unicode FEDOEFID 256 EICHIH L., T2 a— FEHCIE
D 256 A EZELET,

PyObject* PyUnicode_DecodeLatinl (const char *s, Py ssize t size, const char *errors)
Return value: New reference. Latin-1 TZ ¥ 23— K& N7z size N4 FDXFF s 2»5 Unicode #
TV b RERLE T, codec IS EEH L 7HEITIE NULL 2B L %5,

PyObject* PyUnicode_AsLatiniString(PyObject *unicode)
Return value: New reference. Latin-1 T Unicode & 7Y =2 b2 x> a—F L, #iR% Python
bytes 7 7=z 27 v LTIRLET, =7 —MEIZL "strict” TF, codec 23S 2 EH L7=HE I
NULL 23R L %7,

PyObject* PyUnicode_EncodeLatinl(const Py UNICODE *s, Py ssize t size, const char *er-

rOTS)
Return value: New reference. size THRE SNk ZHpD Py_UNICODE BNy 7 7 % Latin-1 TT
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¥ a—F L, Python bytes # 7Y =27 MZLUTERLET, codec HIF 2k L7512 NULL %
BUET,

Deprecated since version 3.3, will be removed in version 3.11: &\WRA X A )LD Py_UNICODE API ®
—EBTF; PyUnicode_AsLatiniString () £7:i% PyUnicode_AsEncodedString() AT 2 &5
AT LTLEE W,

ASCII Codecs

LU ASCII codec @ APIT3, 7y FD ASCIL 77— &2 2ZML %3, 2ofloa—FEzs -1
ZhET,

PyObject* PyUnicode_DecodeASCII (const char *s, Py ssize t size, const char *errors)
Return value: New reference. ASCII TL > a— K&z size N4 s DXFFH| s 2»5 Unicode * 7
a7 bAERLET, codec MBS EIEM LS EITIE NULL 2B L %9

PyObject* PyUnicode_AsASCIIString(PyObject *unicode)
Return value: New reference. ASCII T Unicode & 7Y =27 b% x> a— KL, #5#% Python bytes
A7V b L TGRLE T, =7 —MHIX "strict” T3, codec 23N % 2EH L 723545121% NULL %
KL%,

PyObject* PyUnicode_EncodeASCII(const Py UNICODE *s, Py _ssize_t size, const char *er-

TOTS)
Return value: New reference. size THRE IR X %FfD Py _UNICODE TNv 7 7% ASCII TxT

> a—F L. Python bytes 7Y =2 MZUTRL %73, codec 2MISb &k L 72551213 NULL %
BLUET,

Deprecated since version 3.3, will be removed in version 3.11: WA X £ )LD Py_UNICODE API @
—H#TF; PyUnicode_AsASCIIString() ¥£7:1d PyUnicode_AsEncodedString() ZHHT 2 K5
AT LT & W,

Character Map Codecs

This codec is special in that it can be used to implement many different codecs (and this is in fact
what was done to obtain most of the standard codecs included in the encodings package). The codec
uses mappings to encode and decode characters. The mapping objects provided must support the

__getitem__() mapping interface; dictionaries and sequences work well.
LI R mapping codec @ API T73:

PyObject* PyUnicode_DecodeCharmap (const char *data, Py ssize t size, PyObject *mapping,

const char *errors)
Return value: New reference. 5-2 537z mapping 73 = 7 N {fio T, size XN{ DT> a— R

INF=NFH| s #Fa— F LT Unicode A7 =27 bZERL F T, codec DN EREZI RS- &
¥ NULL 23R L ¥,

If mapping is NULL, Latin-1 decoding will be applied. Else mapping must map bytes ordinals

(integers in the range from 0 to 255) to Unicode strings, integers (which are then interpreted as
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Unicode ordinals) or None. Unmapped data bytes -- ones which cause a LookupError, as well
as ones which get mapped to None, OxFFFE or '\ufffe', are treated as undefined mappings and

cause an error.

PyObject* PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)

Return value: New reference. Unicode * 72 =7 b % mapping [CIEEEINI2A TP =27 b2 ffio
Txya—FL, HR%E bytes A 720227 e LTRLETS, =7 — X strict” TF, codec 23
A L7881 NULL 23R L 3

The mapping object must map Unicode ordinal integers to bytes objects, integers in the range
from 0 to 255 or None. Unmapped character ordinals (ones which cause a LookupError) as well

as mapped to None are treated as "undefined mapping” and cause an error.

PyObject* PyUnicode_EncodeCharmap (const Py UNICODE *s, Py ssize t size, PyOb-

ject *mapping, const char *errors)
Return value: New reference. Encode the Py_UNICODE buffer of the given size using the given

mapping object and return the result as a bytes object. Return NULL if an exception was raised
by the codec.

Deprecated since version 3.3, will be removed in version 3.11: WA X £ )LD Py_UNICODE API D
—#TF; PyUnicode_AsCharmapString () ¥7:1& PyUnicode_AsEncodedString() Z{HH T % X
STHATL T E W,

HIR® codec API 1% Unicode #* & Unicode DX TT %247 5 Bk d D T9,

PyObject* PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)

Return value: New reference. SCFHNISLFXIEFR table A L TEH L, Z#HER % Unicode 7
7Y 227 FTIRLE T, codec MBS 2 FHIT L85G NULL 2R L %95

TG IZ, Unicode Pz KT8 % Unicode P %2R TEHEM %7213 None (ZDXFZHIBRT %) 1T
RIS 22 ud7z b £8 Ao

SHSRDPIBET Z2HEDLH B XY v Rl __getitem__ () A Y X =T = —RAPZFTT; o T, HEP
= AR EEoTH S FLEEL 5, MO 21T > TWigw (LookupError 2 23 X 5 7%)
RIS LTI, BRITOS, ZoxFavr—-LET,

errors & codecs THEEMHLNZ DRI UEKELES T3, errors I NULL IZLTdH &L, T7 41 b
7 — O MEREZERL £3,

PyObject* PyUnicode_TranslateCharmap(const Py UNICODE *s, Py ssize t size, PyOb-

ject *mapping, const char *errors)
Return wvalue: New reference. Translate a Py UNICODE buffer of the given size by applying a

character mapping table to it and return the resulting Unicode object. Return NULL when an

exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: & WA X 4 )LD Py_UNICODE API @
—HBTF; PyUnicode_Translate(). E£72i& IRAD codec R—ZD API 2T 2 X 51TBITLT
&,
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Windows FH®D MBCS codec

PUFE MBCS codec @ API T, Z® codec 3HAED E Z A, Windows L7 THHTE, D FEEEIC
1% Win32 MBCS Z#u## (Win32 MBCS converter) Zffio>TWE 3, MBCS (£7z1% DBCS) &> a—
FAROEHE (class) ZRTEET, H—DZra—FAXEZRIT DI TRRVOTHERELTLZE W, FH
Ehdxzra— FAK (target encoding) &, codec ZEMEZ B TWVWE Y Y LOI—FRETERIN T
S

PyObject* PyUnicode_DecodeMBCS (const char *s, Py ssize ( size, const char *errors)
Return value: New reference. MBCS TIL Y a— F &Nz size NA b DXFF| s 525 Unicode * 7
Pl bPRERLET, codec IS EIEH LA ICIE NULL 2R L 3,

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py ssize t size, const char *errors,

Py_ssize_t *consumed)
Return value: New reference. consumed 25 NULL D ¥ %, PyUnicode_DecodeMBCS() ¥ [E UEIE%

LEF, consumed 3 NULL THRWE X, PyUnicode_DecodeMBCSStateful () WX FHDRIKIZH 5
SRNFNAL FXFDOHPHFEANAL b T a— FE3., consumed 12732 — R L7724 MEERHL T,

PyObject* PyUnicode_AsMBCSString(PyObject *unicode)
Return value: New reference. MBCS T Unicode & 7Y =27 b2z a— KL, #HE% Python N
AMNINATS 27 P LTGRLET, 7 I "strict” T3, codec 23FIF 23X LG EICIE
NULL ZiRL £,

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. FoE &7z — FR—=I % Unicode 7 7Y =7 bk >a—FL,
Python bytes A7 =2 b 2R L %3, codec 23S ZIEH L7285 E1CIE NULL 238 L ¥ 3, CP_ACP
a— FR=Y%Z# MBCS Y a—XZEHLTL X,

N— a3 v 3.3 TEM.

PyObject* PyUnicode_EncodeMBCS (const Py UNICODE *s, Py ssize t size, const char *errors)
Return value: New reference. size THREINIE X E D Py_UNICODE TN v 7 7% MBCS T
> a—F L. Python bytes 7Y =2 MZUTRL %3, codec 2MISb &k L72HE1CIE NULL %
BLET,

Deprecated since version 3.3, will be removed in version 4.0: HFWRXAL4LD
Py UNICODE API @ —#T¥; PyUnicode_AsMBCSString(), PyUnicode_EncodeCodePage(),
PyUnicode_AsEncodedString () DWINLZMHT 2 X5 ITBITL T ZE W,

XYy RreZxOv k

XYy RHELTROY K (slot function)

L}{TO) API i Unicode # 7Y =7 b B XUXLFHZ ASNCED (AT, 5565 XFHE LKL LTVE
3). BEWIS LT Unicode 7Y =7 BB RTHERELZ R > TVWE T,

IS DBEIZET, FINIFEELSEEICIE NULL £721% -1 2IBRL T,
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PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. —DDXFHEHEE LT, #7272 Unicode XFHNZEM L EF,

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
Return value: New reference. Unicode XFF|D VY R b % 73E|L T, Unicode XFHH» 5% %V R b
ZIRLE T, sep 3 NULL DG, 2 TORAXLTEME > ToEl2iTwE s, 2hbBloha, HEE
N1 FRE > THEZITVE T, KT mazsplit [ETOREEZITWE T, mazsplit AR SIX57
HEUCHIRZ T EH A DERERDO Y X PPN FELFIEEAERE A

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. Split a Unicode string at line breaks, returning a list of Unicode
strings. CRLF is considered to be one line break. If keepend is O, the line break characters are

not included in the resulting strings.

PyObject* PyUnicode_Join(PyObject *separator, PyObject *seq)
Return value: New reference. Y67 U7z separator TXFHN P55 > —7 > X% (join) L, #H
fifiR % Unicode XFHITEL £3,

Py ssize_t PyUnicode_Tailmatch(PyObject *str, PyObject *substr, Py ssize t start,

Py ssize_t end, int direction)

substr 23 strstart:end] ORI (direction == -1 3B direction == 1 IFRKRBE—K) TL
~vFITIGAE 1L ZRL, TALADEEICIZ 0 2R LET, =7 —2RAELLRII -1 2K
s

Py_ ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py _ssize_t start, Py_ ssize_t end,

int direction)

strstart:end] HIC substr DERFNICHB T 25 2R LET, ZOL ZRESNLBWEKTMA
direction (direction == 1 \ZNEH AR, direction == -1 W TRER) TREL T, REDEIER
NC< y FVRODSTBFIDA Ty 7 ATE; ROE -1 133y FHRROhLRhoTzZ e 2R,
-2 BT 7 —HREL THIMERPRESINTVE 2R LET,

Py _ssize_t PyUnicode_FindChar ( PyObject *str, Py UCS,  ch, Py ssize_t  start,

Py ssize_t end, int direction)

strstart:end] HICXFE ch PEMICHHT 2B ZRELE T, 0L EIEESNLMEKITH
direction (direction == 1 FIMEFREK. direction == -1 ZWHFFAMEK) THMRLE T, B HEIZK
NIy FBROP o TBFROA Ty 7 ATT, RVE -1 3x vy FRRODP BRI 2E L,
2 BT —RELTHMERPRESNTVWE I 2R LET,

N—a v 3.3 THEM.
N—a v 3.7 TEH: start and end are now adjusted to behave like str[start:end].

Py ssize t PyUnicode_Count (PyObject  *str, PyObject — *substr, Py ssize_t  start,

Py ssize t end)
strlstart:end] I substr BEET 2 Z L 2 HETAEBERL $3, T5—»RELEHEICE

_1 % Lij—o

PyObject* PyUnicode_Replace (PyObject  *str,  PyObject — *substr,  PyObject  *replstr,

Py ssize_t mazcount)
Return value: New reference. str HICTHILT 3 substr ZH KT mazcount 8 replstr I2EHL, &
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PHERTH 2 Unicode 70227 b EIRLET, mazcount == -1 12522, XFEHPICHNZET
D substr ZERL FI,

int PyUnicode_Compare (PyObject *left, PyObject *right)
oD TR LT, AIBHIET B E DN WS, EG5IEDEMOLE. E5lIBBET I X
DREVEEIINLT, 2hzh -1,0,1 ZIRLET,

ZOBBUK, KEBL7zE BT -1 BIRT DT, PyErr_Occurred() ZMUHLT, T5—%Fzv 7§
NETY,

int PyUnicode_CompareWithASCIIString(PyObject *uni, const char *string)
Unicode A 7Y =27 b uni & string ZHE LT, E5IBPIETIE X D /NXWIEE, A5 1803 i
DA, ESIBPAFIEE D KEWEEICH LT, #hrh -1,0,1 ZRLEFT, ASCII =>a—
FENTLFINRET 2T DA S BROT T, ANXFINTIE ASCII XFHEFEN TV SHEIR
ISO-8859-1 ¥ L THERL £3

COBBERINZE L EE A

PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. —-2® Unicode XFHZ LT, FTOSH5D—D2%IRLET:

o NULL %, BISADFRAEL I 2ITRL T,
o Py_True » L <3 Py_False %, IEL { HHERTE IR L 5

o Py_NotImplemented %. left ¥ right DX b HIINF % PyUnicode_FromObject () DR L
722 ZIGRLUE S, (JE3: in case the type combination is unknown)

op AN SN BMHIX, Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, and Py_LE ® ¥11H» T3,

PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. ¥zt XXFHNA T 27 v % format BX U args 2 HHERLTEL %
T, ZDXY v FiX format % args DL I RDBDTT,

int PyUnicode_Contains (PyObject *container, PyObject *element)
element B3 container WIZ®H 2 X, ZOFRRITSCTHELIIBERELE T,

element [ ZHEFR®D Unicode XFIZHBHITERIINE LD FHA, =7 —DELEEITE -1 %
RLUET,

void PyUnicode_InternInPlace(PyObject **string)

S8 *string 2 A4 > 7L — XA TIE (intern) L3, 5180Z Python Unicode XFHA 7> =2 + %
BIRAVEERDO 7 FLRATRITINE D ERA, Fstring LFEL WV, T TIINEE A D LFHN BT
E5 2581E, Fstring CZEDOXFHNERELET (2 LT, mOEINLLFINLA TS 27 FOSZR
AV T 7YX ML, TTRINEBEADXFINA TS 27 FOBRAV Y b A Y7 UX VML
E9)o £ TRVWEEE. Fstring IEFEET. ZOFEFWNALET (2L T. IV 2L VD
VAV LETD), (S ZRAY Y MCOWTERIRILEGAL TRE Lzh, ZoBEsis > b
M7 (reference-count-neutral) ¥ & X TL 2 &V ZOBKEMSIH L&A 7Y =7 bOfTEMER
FoTnadld, BBENFOHTHNICT TIATAEZR > TWAEGErOZDHAEIRD £, )
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PyObject* PyUnicode_InternFromString(const char *v)
Return value: New reference. PyUnicode_FromString() & PyUnicode_InternInPlace() Z#lH
BOERLDT, WEBRAOHIEBXFINA TV =2 2B, FUHEZFOINERAD Unicode
XFNA TS =7 M T 28775 (P TAMDDH 57) ZREZIRL£T,

8.3.4 7N ATZ ¥k (tuple object)

PyTupleObject
Z D PyObject DH 7T XA F1F Python DX INA T =27 b eRIHALET,

PyTypeObject PyTuple_Type
Z D PyTypeObject DA ¥ AXR ¥ AlF Python ® 2 7V B %2R L £73; Python L 4 ¥IiZET 3
tuple ERILA Y =2 T,

int PyTuple_Check ( PyObject *p)
PWEINF T2 "R INABDY TR TDA VAR ATHHGECERRLET, OB
EEICHRIIL £ 3,

int PyTuple_CheckExact (PyObject *p)
PWRERINFT T 27 VEBRINADY TR TDAL VAR ATRWESEIZEZERLES, Z0H
BIIEITHIIL 3,

PyObject® PyTuple_New(Py ssize t len)
Return value: New reference. A4 X3 len O X INA T2 b 2RLET, KRBT 2L
NULL Z3R L %7,

PyObject* PyTuple_Pack(Py_ssize_t m, ...)
Return value: New reference. ¥4 X n OF7eBh XTIV T2 7 bERLET, KT 5L
NULL ZR L £9§, XA DHEIEEHKED n D Python £ 7Y =2 r 23 C 582k b %5,
PyTuple_Pack(2, a, b) & Py_BuildValue("(00)", a, b) R UTT,

Py_ssize_t PyTuple_Size (PyObject *p)
RINETY =7 PADKRA Y REGHICE D, ZDRTLDOY A XZIRLET,

Py_ ssize_t PyTuple_GET_SIZE(PyObject *p)
RTN p DV A XBRLUETH, pidIE NULL TR TERSLT, XTAA T 7 P ERIELTORY
IR D FEA; COBBIEZS —F 2 v 72TV ER A,

PyObject* PyTuple_GetItem(PyObject *p, Py ssize T pos)
Return value: Borrowed reference. Return the object at position pos in the tuple pointed to by p.

If pos is out of bounds, return NULL and set an IndexError exception.

PyObject* PyTuple_GET_ITEM(PyObject *p, Py _ssize_t pos)
Return value: Borrowed reference. PyTuple_GetItem() WZTWE T, 51T 2o —F = v
TEITVER A,

PyObject* PyTuple_GetSlice (PyObject *p, Py ssize t low, Py ssize t high)
Return value: New reference. 32 & p D low 75 high FTOMEIRLRTRXRINALDAT A R
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ZIRU., K3 2 ¢ NULL iR L 3, Python O3 p[low:high] ¥ FUTT, VR DD HD
4/7“77X0i"fﬂ<*‘]‘5ﬂfh\iﬁ'/vo

int PyTuple_SetItem(PyObject *p, Py_ssize_t pos, PyObject *o)
p DIETRINA T =7 bAD, il pos THBA 7T =7 bADBREANE T, BIITHI 0 %
BRUET, pos BHEHEZEBEI TWS5E, -1 23R LT IndexError Stz y FLET,

AR ZOBBIE 0o NDBRE T RAMD” T, oy BEEDA VT2 RIS TIADOERD
A2 TWBHE, ZOHERIINT2ZMENEL £7,

void PyTuple_SET_ITEM(PyObject *p, Py ssize t pos, PyObject *o0)
PyTuple_SetTtem() WETCWETH, TI7—F = v 7 E2THT, HilhZ Iz AN & UH
ICRE->TRAEDFEA

7AFR: This macro ”steals” a reference to o, and, unlike PyTuple_SetItem(), does not discard
a reference to any item that is being replaced; any reference in the tuple at position pos will be
leaked.

int _PyTuple_Resize (PyObject **p, Py _ssize_ 1 mewsize)

RINE)HARXFTZBIMER F T, newsize IR TNVOHIRREITT, XTI NVIEERGERA T

Pz b WS TEIKHESTWVWS OT, ZOMMEIZOF 7Y =27 MIIHLTRE—D LSRR
RLUMTIAE > TR D A, XA a— FHOMOAD T TIBRENA TV L HEEITE.

DR E FEoTREDFEA ., ZTNVEEIIEEY A XORBETHRL £3. M LAELEIZIE 0

ZRLET, 7747 Fa— N, »p OEPIFRHELETERCICR2 EHIfFLTIERD S8 A, *p

PEBEEZ ONGE. AV TFLD «p ITEINE T, KT 2L -1 2IRL., *p % NULL IZFE

L C. MemoryError ¥7:i3 SystemError ZiAH L %7,

8.3.5 Struct Sequence 77>V k

struct sequence & 7Y = 7 Md namedtuple() A 7P =7 b MR C A7 =22 MTT, DED. 20D
BRCBEBUEBL T 7R TEIENTESLY—7 Y AT, struct sequence ZAEMT 21213, T IRE
@ struct sequence B2 AR L7211 4UTTR D £ A,

PyTypeObject* PyStructSequence_NewType ( PyStructSequence Desc *desc)
Return value: New reference. ZiRD desc H DT — X HH1 L\ struct sequence 24 L F 5,
BENBZHDA VR & A PyStructSequence_New() THKTEE T,

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence Desc *desc)
struct sequence B TH % type & desc D LITZDFTYHULL £3

int PyStructSequence_InitType2(PyTypeObject *type, PyStructSequence Desc *desc)
PyStructSequence_InitType L[ UTT A, M LAHEICIE 0 2, KRLALHEE -1 2R
9,
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N— g v 3.4 TEM.

PyStructSequence_Desc
£ 5 struct sequence D X X7 — X 2R L 9,

14—k C o =3

name const char * £ % struct sequence E D

doc const char * AT 3R D docstring NDRA VX, FFEET S
%613 NULL

fields PyStructSequence Fidl#i L WD 7 1 — )L KL Z M L 72 NULL #&H X L7z BL

* FINDKRA > &

n_in_sequenceint Python fiIlCAIfE 22 7 4 — L RO (B LRI L

THEAT 258)

PyStructSequence_Field
Describes a field of a struct sequence. As a struct sequence is modeled as a tuple, all fields are
typed as PyObject*. The index in the fields array of the PyStructSequence_Desc determines

which field of the struct sequence is described.

7 CoE | K
£ -
JLE
name | const | 74 —JLFDHHL, dLAODTEINALT7 41—V FDY R ORIEERTHER
char NULL, #HIDRWVE FICT 28581k, PyStructSequence_UnnamedField % &%

* ELFT

doc const | 74—/ KD docstring, HMET %5E13 NULL
char
*

const char * const PyStructSequence_UnnamedField

74— REAELHDBIROE T T 5720 DR,
N— gy 3.9 TEH: B char * oL HEINFE LT,

PyObject* PyStructSequence_New (PyTypeObject *type)
Return walue:  New reference. type D A4 ¥ A X YA EHERL E T, type &
PyStructSequence_NewType () W2 X » THANIER L TOWARIFNILRD A,

PyObject* PyStructSequence_GetItem(PyObject *p, Py _ssize_t pos)
Return value: Borrowed reference. p D183 struct sequence ND, i & pos IZH 54Tz + %
BLET, BHRF =y 72TV EE A,

PyObject* PyStructSequence_GET_ITEM(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. PyStructSequence_GetItem() X [RFED~I B TT,

146 %8 EZE BRATZ 1Y b+ (concrete object) L1



The Python/C API, U1 —2X 3.9.20

void PyStructSequence_SetItem(PyObject *p, Py _ssize_t pos, PyObject *o0)
struct sequence p @ pos DHEICH 57 4 —VRIZfH o ZFELE T, PyTuple SET ITEM() D X
T, R LT TDA VAR Y AR LU TOAMEATNETT,

AR: ZoOBEUX o NOZHE T BAWD T £T,

void PyStructSequence_SET_ITEM(PyObject *p, Py_ssize_t *pos, PyObject *o0)
PyStructSequence_SetItem() FFED~< 1,

AR ZoOBEE o NOZE 7 BAWD” £7,

8.3.6 UXrATZ IV

PyListObject
Z D PyObject DY 7 XA FF Python DYV R ATz P eRBLET,

PyTypeObject PyList_Type
Z D PyTypeObject DA ¥ AKX ¥ Al Python DV R MUZREL £3, Z4UE Python LA ¥icE
33 list EALA TV =2 FTT,

int PyList_Check (PyObject *p)
pHBVRANT TV 27 bV RA MDY TR TDAL VARV ATHEGERCELRZRLET, O
WEEICHRIIL £ 35

int PyList_CheckExact (PyObject *p)
pMYVANE T2 MEBVRA NS TRA TDA VAR A TRWVESICHEERLES, ZDH
BIIEICHIIL 9,

PyObject* PyList_New(Py_ssize_t len)
Return value: New reference. ¥4 X3 len Fi7z/ig VA NA TV 27 V2R LE T, KT % & NULL
ZIRLUET,

AR len D0 XDKREVEE, BEINDZVRA AT 27 POEZFRITE NULL 25y PERTOVE
¥, BODT, PyList_SetItem() TAYIZA TP =2 %2ty b ¥ 5 FTIE, Python 2— FIZZ DA
T2 VLD, PySequence_SetItem() D XS KGR API ZFHL TXWITER A,

Py_ssize_t PyList_Size(PyObject *list)
VANTTI 20 b list DREZELET;, VAMET TV 27 MZBITS len(list) LR LT,

Py_ssize_t PyList_GET_SIZE(PyObject *list)
~27ayRTTEX PyList_Size() T, T7—Fzv 7% LEEA
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PyObject* PyList_GetItem(PyObject *list, Py _ssize_t index)
Return value: Borrowed reference. list DY§FT VA MA 7Y =27 VAD, Ul index ITHZ2F T =
7 RLET, MERIFATHILENDD, VA MIRNLLDA YTy 7 REFHR—-FrEhT0E
B Ao index HHIFHZEZ TWVWBHE, NULL %K LT IndexError flftzty b LE T,

PyObject* PyList_GET_ITEM(PyObject *list, Py ssize t i)
Return value: Borrowed reference. %27 RGN TT &7 PyList_GetItem() T. TI7—Fzv %
LEH¥ A

int PyList_SetItem(PyObject *list, Py ssize t index, PyObject *item)
V2 ATV 27 VADME index 12, A7 227 b item ZHALE T, RIIL7ZEEITE 0 23K
L¥F, inder DHIFAZHZ TWEHE, -1 ZIRL T IndexError v L ET,

AW ZoOBBUL item ~NOBIE T BAMD Y £, Tl BELDA VT 7 AT TIAOEED
A2 TWBHHE, ZOERIINTLBMEMEL £7,

void PyList_SET_ITEM(PyObject *list, Py _ssize t i, PyObject *o0)
PyList_SetItem() <7 RICKZFEET, TI7—-Fzv 7 %2{T0ERA, 2O vid Fiiky
ANDERERZ AN Z L DIRWIEICEREEZ AND & ZIZDOAENET,

AR Zo~rulditem NOBRE T BAMD” £F, Fiz. PyList_SetItem() Lo T, BHE
DEEMINVELTCHBEEMIONE LT TV 27 FANOBRBERE LERA ; ZORER. list FONE
i TBREINTWA T2 PR XEV Y- 25[ERILET,

int PyList_Insert (PyObject *list, Py ssize t index, PyObject *item)
P dtem BV AL list DA VT v 7 R index DENIZTHALE S, T2 0 ZIRLET, KT
5% -1 %KL, BS ety bLET, list.insert(index, item) IZFMIL 72HRETT,

int PyList_Append (PyObject *list, PyObject *item)
AT b dtem % list ORBIZEMUE S, B35 L 0 ZIELEd; RiFse -1 2i&L. f
A%ty b LET, list.append(item) ZHALIL 7HERET S

PyObject* PyList_GetSlice(PyObject *list, Py ssize t low, Py ssize_t high)
Return value: New reference. list ND. low 25 high 8TD A7 b o R2VAMEIRLE
$, RS NULL 2R L. HIA 2ty P LEF, list[low:high] ML MRETT, 7L
VA MNDREDPSLDA VT v 7 RAFHR—PINTOERA,

int PyList_SetSlice (PyObject *list, Py_ssize 1 low, Py_ssize_t high, PyObject *itemlist)
low 22& high £TD list DA Z 4 A%, itemlist DINFHIZ L E T, list[low:high] = itemlist &
HLDOMEEET T, itemlist 1& NULL T k<, 2V X bORA (HEER 7 4 ZRDHIER) 122D £3, K
HLEGEIIZ 0 2 RBRLESGEIIE -1 ZBLET, 2L, VALOREPLDA ¥ T v 7 RZ
PR=FINTVEEA,

int PyList_Sort (PyObject *list)
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list DNE%R A>TV —RXTY = LET, RIHLEZEECE 0 2, RMLEEEICE -1 Z2RL
F, list.sort() R ULTI,

int PyList_Reverse (PyObject *list)
list DEFREA YTV —ATRIELE T, BHLAEHEIIE 0 2, KRLAEGEICIE -1 ZIRLET,
list.reverse() [ LT3,

PyObject* PyList_AsTuple (PyObject *list)
Return wvalue: New reference. list DINBEMB Ao T2l X TV A7 27 b %ERL T,
tuple(list) XA LCTY,

8.4 Container 77>V k

8.4.1 H#EA T2 ¥ b (dictionary object)

PyDictObject
2D PyObject DY 7 XA Fi& Python OFFEA 7Y =7 b ERBL T,

PyTypeObject PyDict_Type
2D PyTypeObject D4 ¥ AR A Python OFEZRBLE3, ZDA4 7Y =2 M. Python
LAVIZBITS dict EREATS =27 FTT,

int PyDict_Check (PyObject *p)
p DEEBEA T 27 NOEEROY T RA TDA VARV ATHBIGEICHEZRLET, ZOBBUTH
WL £9

int PyDict_CheckExact (PyObject *p)
p WHEL T 27 VEDPHBRDOY TR TDAL VARV ATHRWERIELRLET, OB
HIZHRILE S,

PyObject* PyDict_New()
Return value: New reference. 25D 72EFFE LR LT, KT 2L NULL ZiRL £73,

PyObject* PyDictProxy_New(PyObject *mapping)
Return value: New reference. %< v 709*”7]‘7\\:\/\‘ =7 MIZH UL @At LEHICHIR S 7z types.
MappingProxyType * 7Y =7 M 2R L 9, @, ZOREIIEIN TRV 728 (non-dynamic
class type) D27 F AFEPEBEINR VWIS 2 —2ERT 2 Db E T,

void PyDict_Clear (PyObject *p)
BEHEIIA > TVWEETOXF—LHDORT ZREAL TEICLET,

int PyDict_Contains (PyObject *p, PyObject *key)
HEpITkey DA TWVWEDPHELE T, p DEZED key IC—HLEAE 1 BRL. Zh DY
ABIE0ZERLET, T7—0DHE -1 ZIRLF T, ORI Python DR key in p 5T,

PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p LA U F—HORT WA o 17 R FEEEZRLE T,
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int PyDict_SetItem(PyObject *p, PyObject *key, PyObject *val)
EEE pIC, key ¥ — 2 U THH val ZFFAL E T, key 1Ny > 2 AR (hashable) TRIFUIRD F
Fho Ny afBETRVWEA. TypeError ZiAH L3, MIILAHLEIIE 0 2, KMLEGEI
E -1 ZIRLET, ZOBBI val NOZREHARD FHA.

int PyDict_SetItemString(PyObject *p, const char *key, PyObject *val)
Insert val into the dictionary p using key as a key. key should be a const char*. The key object is
created using PyUnicode_FromString(key). Return O on success or -1 on failure. This function

does not steal a reference to val.

int PyDict_DelItem(PyObject *p, PyObject *key)
Remove the entry in dictionary p with key key. key must be hashable; if it isn’t, TypeError is

raised. If key is not in the dictionary, KeyError is raised. Return 0 on success or -1 on failure.

int PyDict_DelIltemString(PyObject *p, const char *key)
HEpDPOXFH key X —2 T2 PIERRELET, key DSFFICHRIFIUZE KeyError #3%
HLUEST, LG EIIE 0 2. KRLEGEIIE -1 ZERL XD,

PyObject® PyDict_GetItem(PyObject *p, PyObject *key)
Return value: Borrowed reference. #& p WT key ¥ —2 3234727 b ERLET, F— key
PEFE LR WS NULL Z R L £33, filbzty b LERA.

__hash__ () XYV v FR __eq__ O XV vy FOMFHLFICHE Z 2H5MIIH SN2 Z 2 ICEELT
RV, T —RBEXEZITE, Kb DI PyDict_GetTtemWithError() #{#-TLEE W,

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. PyDict_GetItem() DEFRTHINERL XA, HISDBHAEL 2
maik, bzt y b LIEeETNULL 23R L £5. F—DFELAE»oBEE. St zEy b B
IC NULL 23R L %9

PyObject* PyDict_GetItemString(PyObject *p, const char *key)
Return value: Borrowed reference. This is the same as PyDict_GetItem(), but key is specified as

a const char*, rather than a PyObjectx*.

__hash__ () XY v FR __eq O XYy FOMOHLHFR, —RKHZXFEINA TP =2 b OfE
JRHNCE Z 2 BB IHIEN2 Z L CHFEELTLEE W, 27 —2WESE2TE. Kb
PyDict_GetItemWithError() Zffio T ZE W,

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. ZiUd Python L X)L ® dict.setdefault() &R U T3, ®
LHAUR, §FF p 25 key BT 2HEHZELFE T, F—2FFXRTFIUI, 18 defaultobj AL
defaultobj iR L FF, ZOREIE. key DNy ¥ 2 BERR A Z 22 2 W ZFHT S 2 D TlEi <.
—ER2T LR L EE A

N— g v 3.4 TEM.

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. FEENDETDERENMA 72 PyListObject ZiBL £55
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PyObject* PyDict_Keys(PyObject *p)
Return value: New reference. FFEHEMNDRETDF —h A o7 PyListObject ZIRL X3,

PyObject* PyDict_Values (PyObject *p)
Return value: New reference. ##& p WORTDIED A o7z PyListObject ZIRL £7,

Py_ssize_t PyDict_Size(PyObject *p)
FFENOEZOMZIEL T, FFEIIHLT len(p) ZETT20LFLTT,

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
Tterate over all key-value pairs in the dictionary p. The Py_ssize_t referred to by ppos must be
initialized to O prior to the first call to this function to start the iteration; the function returns
true for each pair in the dictionary, and false once all pairs have been reported. The parameters
pkey and pvalue should either point to PyObject* variables that will be filled in with each key and
value, respectively, or may be NULL. Any references returned through them are borrowed. ppos
should not be altered during iteration. Its value represents offsets within the internal dictionary

structure, and since the structure is sparse, the offsets are not consecutive.

Bl 213

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {

/* do something interesting with the values... */

RIGBALEFACEREE p 2ZBE L TR D A, HEZRELMT 2B, F—1CMSS 2HZ2EEL
THRLRITARD F L, F—DREZLEHELIRZWI EDHHET S, UTIhlZRL £

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_FromLong(i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (o) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
~wTRMATO 2t b DETOER
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EEFE D, PyMapping_Keys () ¥721% PyObject_GetItem() ¥ R— b T HML1DA T = b
ICTEET, override DEZHIX, a DX ——HT 2 X7 b ITH 5T, E%f®&7%553?§3ii
To THLHNDHEEEF. b OF—IZ—HFT2F =2 0 KRVE ZDOHBMETVET, KL H

20 ZIRL., PSR Eh G EIE -1 ZIRLET,

int PyDict_Update (PyObject *a, PyObject *b)
C T&EIX PyDict_Merge(a, b, 1) XFUT. £/ Python D a.update(b) &LITWE A
PyDict_Update () (35 518D "keys” BEEZF LR WHEIIF —/ERT D> —Fr Y A% RKIET %
TriEdHHFEEA, RIILEEEIZE 0 ZIRL, WW*?b’JﬁHjéa"Lﬁi% Wi -1 ZIRLE S,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
seq2 NDF — /[fERT 2o T, #EF o ONBEZHEHLALDBEELLD LET, seq2 ld. F—/fEDX
TEARELRS 2 ORIEAREL 7Y = 7 b (iterable object) 24T 3 KIERIREA 7> = 7 TR
FUIIRD FRA, BET 2 F—DEET 255G, override BERHIXFITHB L 72 F -2 v, 25
TRWEEIRBICHBR L F —2fnE 3, IILEGAICE 0 2B L., I ER S EEIE
-1 ZIRLET, (EDEMANT) FfiZe Python 2 —FZ2FEC &, YT LSk 3

def PyDict_MergeFromSeq2(a, seq2, override):
for key, value in seq2:
if override or key not in a:

alkey] = value

8.4.2 Set 77>z b+

This section details the public API for set and frozenset objects. Any functionality not listed below
is best accessed using either the abstract object protocol (including PyObject_CallMethod(),
PyObject_RichCompareBool (), PyObject_Hash(), PyObject_Repr(), PyObject_IsTrue(),
PyObject_Print (), and PyObject_GetIter()) or the abstract number protocol (including
PyNumber_And (), PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor(), PyNumber_InPlaceAnd(),
PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr(), and PyNumber_InPlaceXor()).

PySetObject
This subtype of PyObject is used to hold the internal data for both set and frozenset objects.
It is like a PyDictObject in that it is a fixed size for small sets (much like tuple storage) and will
point to a separate, variable sized block of memory for medium and large sized sets (much like
list storage). None of the fields of this structure should be considered public and all are subject
to change. All access should be done through the documented API rather than by manipulating

the values in the structure.

PyTypeObject PySet_Type
Z D PyTypeObject DA ¥ A X > A&, Python @ set BERLF T,

PyTypeObject PyFrozenSet_Type
Z D PyTypeObject DA ¥ A& ¥ A&, Python @ frozenset HE& L %7,

VDB = v 7 <7 BETXTOD Python 7Y =7 MIRHTEKRAL V2L TEIEL 3, Fkkic, =
VAN Z V7 RFIFRTDOAL T L — bA[EER Python £ 7Y =7 NI U CTEYEL 5
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int PySet_Check ( PyObject *p)
p B set MEDYTRATDATI 27 v THBE EIW true ZIRLET, ZOBBIIEICKILET,

int PyFrozenSet_Check (PyObject *p)
p W frozenset DEDH T RA TDA TP 27 b THDH L ZZ true ZIRL FT, Z DBEIBUIF T
mLES,

int PyAnySet_Check (PyObject *p)
p S set B frozenset . HAWVWWEXZDY T XA TDOA T =27 b THIIZE, true ZIBRLET, 2D
BRI E IR L £9,

int PyAnySet_CheckExact (PyObject *p)
p D3 set » frozenset DEHLHLNPDA TV 27 FTHEE ZIZ true R LET, H7X A4 TFDAT
Pzl MIBAFHA, ZOBEEITEICHIILET,

int PyFrozenSet_CheckExact (PyObject *p)
p B frozenset A 7T 2V NEMY T RA TDA VARV ATHRWEEICERRLES, ZOBEIZ
(G527 R 0)- 3 8

PyObject* PySet_New(PyObject *iterable)
Return value: New reference. iterable 2R3+ 7 =7 2 EZLH LW set IR L ¥ 3, iterable 23
NULL O & Zi, 22D set ZIRLF T, ML HH LW set 2, KL 7S NULL 23R L £3, iterable
DA T L — PATRETR WAL, TypeError ZXH L E9, ZOAYA I 7 Xid set Zab—3F3
EEICHMRET (c=set(s)),

PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterable 23R 34 7Y = 7 M 2 ELH L\ frozenset ZiIRL F3,
iterable %3 NULL @ ¥ Z1%, 220 frozenset 2R L F3, MINFHTIZH L\ set &2, JKEIRFICIE NULL
ZIRLUE 9, dterable 4 7L — FRAIRETRWIGEE. TypeError ZiXH L %3,

DD~ 1ld, set & frozenset E ZDH T XA TDA VAR A L THEHTE 7,

Py ssize_t PySet_Size(PyObject *anyset)
set X frozenset DA 7Y =2 FORI%ZIEL £9, len(anyset) L[ L TT, anyset H’ set .
frozenset BXUZDH T XA TDA TV =7 M THRVWEEIX, PyExc_SystemError ZiEH L E T,

Py_ssize_t PySet_GET_SIZE(PyObject *anyset)
I5—F v 7 RITDIRWV, PySet_Size() D~ v,

int PySet_Contains (PyObject *anyset, PyObject *key)
Hoholeb 1%, RobbRho726 0%, =7 —2HELRHEIE -1 #IFBRL$F, Python @
__contains__() XY v F¥iE-T, ZOMKIIIE NNy > 2 set &—FF7R frozenset ICHBITEHL
FH Ao key BNy T aRJEETHEE WG S, TypeError 232 L £ 3, anyset 2 set, frozenset KU
ZOYTRATDATY =7 b THWGEX PyExc_SystemError ZiXH L %9,

int PySet_Add (PyObject *set, PyObject *key)
Add key to a set instance. Also works with frozenset instances (like PyTuple_SetItem() it can

be used to fill in the values of brand new frozensets before they are exposed to other code). Return
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0 on success or -1 on failure. Raise a TypeError if the key is unhashable. Raise a MemoryError

if there is no room to grow. Raise a SystemError if set is not an instance of set or its subtype.

DEDRBIENZ, set E ZDH 7 XA T2 UL THIHRIGE TS, frozenset £ ZDH 7 X A4 FIFFHTE F
Ao

int PySet_Discard (PyObject *set, PyObject *key)
key BHEO» o T, HZHIRLZS 1 ZIRLET, ROorokhroks (MIHEIFIT) 0 ZELET,
I —DRALEGER -1 ZIBL T, key L TH KeyError ZXH L ER Ao key ANy > a
AJHE TR WA TypeError Zi#EH L £3, Python @ discard() XY v RrE-T, Z OB
JENY > 2 set B W7 frozenset IZEL XA, set DS set DEDY T RA TDA VARV AT
W EX, PyExc_SystemError A L ¥ 73,

PyObject* PySet_Pop(PyObject *set)
Return value: New reference. set DHDOEZD ENPIINTE2HLVWSHEZRL, 20477 b
Z set PHHIRL 9, KL NULL ZIBL 7, set HBZEDHEITIE KeyError ZEH L £ 3,
set 75 set L FDY T RA TDA ¥V AR Y ZATHRWEAZ, SystemError #iAH L E 3,

int PySet_Clear (PyObject *set)
set ZZEICLE T,

8.5 Function #7>x7 k

8.5.1 Function #7227 k

Function 4 72 = 7 FEHOBEBITZO T H T,

PyFunctionObject
BEucfEbh s C OEE,

PyTypeObject PyFunction_Type
PyTypeObject BAD A4 ¥ A 2 > AT, Python OB ZRL £3, Zhid Python v 7 Al
types.FunctionType & LTI TWE T,

int PyFunction_Check(PyObject *o)
o BEEA 7Y = 7 b (PyFunction_Type BITH 2 ) HEIWCEZIEL $, »$F X —&(3 NULL 12T
TEEA, ZOBBIEEICEIIL X5,

PyObject* PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. 3— R4 7P 7 b code WCHEM T SNHLWERA 727 v &
BLUET, globals 1ZZ DD S 7 7 RATE 270 — U EROFHETRIIUIRD FEA,

DO FF a2 XY MXFINCAFNTaA—FA 7027 b OBUISENE T, _ module_ & globals
PORBEINET, 5IMOT 7 ANV MERT /T —Ya v, 7R —Y v NULL KREINFE T,
_ qualname__ \IBEBH R CEICREINE T,

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qual-
name)
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Return value: New reference. PyFunction_New() W TWEITH, BEBEA T =27 b
__qualname__ EMEICfEZ 2y P TEEF, qualname 31 =23 — K4 7Y =7 b2 NULL THL
TR FHA, NULL 72 7358, __qualname__ BMHICIX __name__ BHCEUENEy FEh
i\j—o

N—a v 3.3 Tl

PyObject* PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. BEIA 72 = 7 b op ICEE I ON/za— AT 27 M EIR
L%,

PyObject* PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. B4 72 =7 b op W BT &7 globals BEEZRL ET,

PyObject* PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. BA¥A 7 =27 b op @ _module BHEZRLEFT, Zhic
FEEIZEY 2 —VEDXFFIBA > TWETH, Python a— R ofior 7Yz vety FEN
5ZdHHET,

PyObject* PyFunction_GetDefaults(PyObject *op)
Return value: Borrowed reference. BIA 7P 227 & op DFIEDFT 7 + V MEEERLE T, 518D
X)L NULL 127D 5,

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
BB 7227 b op DFIEDT 7 4V MEZFRE L ETF. defaults & Py_None 2> & /LTI HUL
WITEE A,

KL 7=FEl&, SystemError ZFHAEXH, -1 ZIRLE I,

PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. FAEA 72 =7 b op WRESI N2/ n—Y % 2R L ¥£F, NULL
el F 727 FDERTIILTT,

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
BBA T2 oplZ/ =YYy B ELE T, closure X, Py_None d Ll cell 7732 b
R INVTRINEZZD TEA,

KL 7-FFX, SystemError ZHAEX ¥, -1 ZIRL E 3,

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. B¥A 7S =27 ™ op O7 /) 7—>a v ERLET, RDHIKE
[ERTREZEF A NULL 1272 D 37

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
BA T2 op D7 /) T —2ayERELET, annotations FFEEF D, Py_None TRIFIUIR
b i”@:ﬁ/o

KU 7-RRX, SystemError ZHAEXHE, -1 ZRLET,
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852 1VRXAVARXY Y FATTx U b (Instance Method Objects)

A YRRV ARXY v REl& PyCFunction D7cdDF v X—TH Y, PyCFunction 27 7 AF 7T =7 MZ
NAYRFTE2DOH LV D HFTT, ZHUILIETD PyMethod_New(func, NULL, class) OFEUH L%
BEZET,

PyTypeObject PyInstanceMethod_Type
PyTypeObject DA ¥ AR ¥ A% Python DA Y ARV AXY v FOREREL 5, Z4UZ Python
DT T DI RHENEE A

int PyInstanceMethod_Check (PyObject *o0)
0MAVARYARXY v RAT I 27 b (PyInstanceMethod_Type B TH 2) FHICEERL F7,
NIA—RIF NULL ICTEEHA, ZOBRIIHICHIIL T,

PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. Return a new instance method object, with func being any callable

object. func is the function that will be called when the instance method is called.

PyObject* PyInstanceMethod_Function(PyObject *im)
Return value: Borrowed reference. £ ¥ AR YA XY v ¥ im WZHEMIYSN-BA T2 + %
BLUET,

PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. PyInstanceMethod_Function() D27 BT, TI7—F = v
ZRITOWER A

8.5.3 XYy RATTxo

XYy FIZBEA TV 27 MCHEBXNTVWET, XYy FEBICHL22—F—EBED Y 5 A ICHBEATW
DT, FMEINTVRVWAY Y F (FI7RAF Tz MTREBEINIXY y F) FAHT 2 TEX
A,

PyTypeObject PyMethod_Type
Z D PyTypeObject DA ¥ AR > AE Python DX Y vy FRZRELE S, 204 7Tz M,
types.MethodType ¥ LT Python 702 J LRI TVET,

int PyMethod_Check (PyObject *0)
0MRAYw RATY = b (PyMethod_Type BITH %) JAICHERLE T, /7 X — &I NULL IZT
XFEHA, ZOBBIIEITHNL 5,

PyObject* PyMethod_New (PyObject *func, PyObject *self)
Return value: New reference. EEDMENH LATGEL 7Y 227 b func £ XY v FHRFBENHNE A
VARV self BEoTHmAY Yy RATI 27 vV ERLET, B func id. XV v FOMEOH X
NIRRT ENEZ A TP 27 FTF, self I NULL IS TEFH A,

PyObject* PyMethod_Function(PyObject *meth)
Return value: Borrowed reference. XY v K meth WZBEMIT SN TWBIHEBA T =7 FEIRL
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£9,

PyObject* PyMethod_GET_FUNCTION (PyObject *meth)
Return value: Borrowed reference. PyMethod_Function() DX Z BT, TI7—F v ZE{TVE
A,

PyObject* PyMethod_Self (PyObject *meth)
Return value: Borrowed reference. XY v ¥ meth ICBETIT SNz f Y AX Y ARIRLET,

PyObject* PyMethod _GET_SELF (PyObject *meth)
Return value: Borrowed reference. PyMethod_Self() D7 VKT, =7 —F = v 7 BTV ER A,

8.5.4 LILATZ U b+ (cell object)

7R (cell)” ATV 27 MR, BRORa-Th oSS BRI IR T 20D E T, L
BEBIZOWTIER S, F420MEEZRLELET; COEESHBIZIZAR Y 7 7L —AIBIT 20— LA
B2z, 20Xy 7 7L —20HNMITRLEEZSEL TV VIHT 22BHAAD £9, LA TREIA
TEC T 78R T2, vAA TV =27 FEHEDORD D IZELVADELEONAE S, 0L A T2 b2
o 72 [BHESH (dereference) &, 4 ¥ X7V Rk > TERINTzNA ba— FHNTHR- IR TWEH
ERHDET;, kAA TV M7 7 RA LB, BERICHESRIGEZ D $EA, AR T
F. B ATY 27 NIRRT R WIETTE,

PyCellObject
A TY = MBS C BT,

PyTypeObject PyCell_Type
EAFATI 7 MG T AL T 27 M T,

int PyCell_Check(ob)
0b BN ATVl FDEEICHERLET; ob & NULL THo TER D FHA, ZOBEEITEITHK
MWLx9d,

PyObject* PyCell_New(PyObject *ob)
Return value: New reference. fH ob D Ao JFiichtn A 797 b RAEKRLTGRLET, 518%
NULL 2L TdEWVEEA,

PyObject® PyCell_Get (PyObject *cell)
Return value: New reference. cell DINEZIRLE T,

PyObject* PyCell_GET(PyObject *cell)
Return value: Borrowed reference. cell DNEZIBE L E 5D, cell 23IE NULL 22047V =7 b
THAIPEIDIEF=v 7 LERA,

int PyCell_Set (PyObject *cell, PyObject *value)
VA TSI 2T b cell DNE%Z value TRRELE T, ZOMBEBBIEDOLLDOETONEIINT 25
MZMBR L ET . value 1 NULL THDREWVER Ao cell 13IE NULL TRIFIUIRD £V A, cell 23t
NATI 27 P TRWES, -1 ZIRLET, BI55L 0 ZIRLET,
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void PyCell_SET(PyObject *cell, PyObject *value)
AT 2T cell DIEZ value ITHRELE T, ZRAV Y MIHT2EHIZRL, KREDLDHD
F v ZIEHIBITVER A, cell 1Z3IE NULL TRUIFNIXR ST, oA 7T =7 b TRIFAEXRD
i%ﬁo

8.5.5 A—FATDxU

a—FA+ 7Yz b (Code objects) & CPython EEDKL NVRFEMERT TS, &4 7Y =7 MBI
FEINTORWIEITAREa — RO ERBIL TV &5,

PyCodeObject
A—RFATY 22 b eREATIEDHMEN S CHER, ZORD T 4 — L FAARTHEES A
(S

PyTypeObject PyCode_Type
Z AU Python @ code ®%RII T % PyTypelbject DA Y ARV A TT,

int PyCode_Check (PyObject *co)
co H’ code A7V 27 FOFEWCERIRLET, ZOBBUIEICHINILET,

int PyCode_GetNumFree (PyCodeObject *co)
co WD HHZH (free variables) DEEIR L F 3,

PyCodeObject* PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags,
PyObject *code, PyObject *consts, PyObject *names, PyObject *var-
names, PyObject *freevars, PyObject *cellvars, PyObject *filename,

PyObject *name, int firstlineno, PyObject *Inotab)
Return value: New reference. il \Wa—RA TP 27 bR BLE T, 7L —LZERT 2720I1CX

I—Da— AT 27 PPRERGEX, (Kb DI PyCode_NewEmpty () ZFIFH L TL7ZE W0, N4
b a— FI3SHBICEE XN S 720, PyCode_New() ZEHEM-UHF &, Python DFfMiN— 3 2K
FLTLES Z DD ET,

PyCodeObject* PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonl-
yargcount, int nlocals, int stacksize, int flags, Py-
Object *code, PyObject *consts, PyObject *names,
PyObject  *varnames, PyObject *freevars, Py-
Object  *cellvars, PyObject *filename, PyOb-

ject *name, int firstlineno, PyObject *lnotab)
Return value: New reference. PyCode_New() WA TWETH, MEEMHFI D=0 D "posonl-

yargecount” 2SEIIENTVE T,
N— =z 3.8 THE.

PyCodeObject™ PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. HiL\WZEDA— R A7 =7 b, HBEINLT 7 4 V4, BB&. H
ATHEBTIERLE T, BEN/7za—FF 7927 MWL TD exec) R eval() FFFENTVE
A
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8.6 TDMDATT I b

8.6.1 Z77AIATS U+

I 5D API X, Python 2 DAIABLD 7 7 A VEF TP =227 D C APl ZHRMEBRTZI 2L —b557200
HDTT, Zhnld. FHEC AT I7VTHR-FPEINTVWENY 7 7% 1/O (FILE*) IZHH 2 7DD
NFF, Python 3 TlX, 77 AV RXA MY —2@H LV io BV 2 — VBRI, Z212 0SS DKL ~NIL
BNy 7 7E I/O DEICWL O DENERINTVET, FTHRHINTOIEKIL. ZhsoHmL v
API OfFf]72 C v =T HH, A VXV X TONTHRTZ —BHNIFANWTVWET; — Fo—=F 4 —
Da—RiFRODIZ io ® API 25 Z e HERINF T,

PyObject* PyFile_FromFd(int fd, const char *name, const char *mode, int buffering, const

char *encoding, const char *errors, const char *newline, int closefd)
Return value: New reference. BEICHDPNLTWE 7 7 AN fd D7 7 ANT 4 A2V 7 &5 5 Python

DI 7 ANE T =27 PEERLE T, 518 name . encoding . errors . newline IZi&. 77 # Lk
DfEY LT NULL 2MEX F 5, buffering IZi& -1 ZFELTT 7+ NV FOEEMES Ze B TEF T,
name \IMHEIN 2 DTTH, BAEEDLDITREINTVET, KT 5L NULL ZIRLET, &
D BRI R B 1B OfEFIX. i0.open() BABD FF 2 XY PRSI L TLIZE W,

Z4: Python R MY —2BHEDONy 77> VY TEERORD, 77 A AR TO OS LD
Ny 77 )T, RALHEE (THERT—&H) Rrzsl gk LET,

N—Yar 3.2 TEHE: name BEOIH,

int PyObject_AsFileDescriptor (PyObject *p)
p CEEDF NG 774 VT 4 X7V FR%E int L LTRLET, A7 =7 b0 LS, 20
fEZRLET, BETRWES, £ 7Y =2 T fileno() XAV v RBHNIFFUCHLET; ZDX
Yy ROBRDEIZ. 77 A VELBRFOEE L GREN BB TRITIUIRD £8A, KT 2 sz
RELT -1 ZBELET,

PyObject* PyFile_GetLine (PyObject *p, int n)

Return value: New reference. p.readline([n]) R U T, ZOBBIZATI =7 b+ p OKITERE
AHLET, plE77A4N0F TV 27 b, readline() XY v REFOMOLLDF TV 27 FTHhE
WEH A, n 20 DEGE, [TORIICEGRZSIEMIC 1 T2 0HARLE T, n 280 KD KREFTH
o AN PUEDTF - XEFHAHLEEA; (o T fTO—ELEIPEEINLEERHDET, €5
LOEETH, A LET CIIT » A VOIS ENE L 258113575 % IRLE T, n 250 &
/TR, RICHEDLST 1177200 % AR LETH, T8 7 7 4 VORIEIZEE L 2581
\¥ EOFError ZiXH L ¥ 3,

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
io.open_code() DEHDIRZ T Wi LEE LT, 2RI X—R—%itxhz "V NS THEL
£,

Y K 7 0% PyObject *(x)(PyObject *path, void *userData) %! @ [ #{ T. path &
PyUnicodeObject TH DI EDRIESNTVE T,
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userData KA > 27 v 7BEBICEINET, 7y 7BEREHNERS V24 2 bUOHEIN22b L
NHEVDT, TDORA > RIZEHE Python DIREZ BB IRETIEDHD THA,

D7y 74 Y R—- PRIEDNE ZEZERLTWS 720, £V 2 —)LA frozen BEY 2 —
NTH5H sys.modules IHZFHAMEER TS 2 —LTH B Z BT h > TWBEEERVTI,
79 ZEBOFETHICH LVWED 2— L% A Y R— b T2DFBETTLEE N,

Wo ATy ZEBDEREENZ O, HIFRPE I S TE T, B2 5D PyFile_SetOpenCodeHook ()
DIFCH LIRRKRL ST, ZOBBARBRLE 2R 4 Y2 =7 ) ZhHbEhTwgGaE, -1 2
BLTHSNZEY P LET,

ZDOBRIE Py_Initialize() K DAETMFIHLTHLEETT,
5184 L T BE&E A N b setopencodehook ZiEH L F75,
N—a ¥ 3.8 THE.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
FTO2T b obf BT 7 AN TS =2 b piTEZIRAAET, flags DY KRK—-— T 577 7F
Py_PRINT_RAW 72U} C3; CO7 7 %{EET 2L, A7V =7 MZ repr() Tidi< str() %i#EH
L7MERZ 7 7 ANMCESHLET, BILEEEIIE 0 2B, KRBT %2 -1 2R L CEYyIZAEI5
Zty FLETD,

int PyFile_WriteString(const char *s, PyObject *p)
XFH s 77 ANKT T2 b p CEEHLET, BIILEHBECIE 0 2L, KT sL -1 %
RUTEY RN ZEY P LET,

8.6.2 EXa—I/ILAT2 ¥ k (module object)

PyTypeObject PyModule_Type
Z D PyTypeObject DA Y AKX ¥ A% Python DEI 2 =LA 7P =7 MNURRBILE T, 2047
Y= M&, Python 7B 2'J 41213 types.ModuleType & LTI TVE T,

int PyModule_Check (PyObject *p)
pBED 2= NA T2 MPEI 2 —NF T2 VDY TEA TS THI L ZICHEZRLET, 2D
BRI E I L £9,

int PyModule_CheckExact (PyObject *p)
pWEY 2—NFTT 2V NT, »D PyModule_Type DY T XA T TRVWEZIZERZRLET, 20
BRI E IR L £ 3,

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ JBMEIZ name BREZINTZHLVWE S 2 — L+ T P27 b
ZRLUET, €Y 2—/ND __name__, __doc__, __package__, __loader__ JETEICMES A > TWVWET
(__name__ DIAMIET None TT); __file__ BMICEZ ANZ DI LAIOEETT,

N—ar 3.3 TEM.

N—=Y 3y 3.4 TEH: __package__ & __loader__ I None IZEEINE T,
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PyObject* PyModule_New(const char *name)
Return value: New reference. PyModule_NewObject () IZflTTWE 325, name & Unicode 7Y =
7 + T4 UTF-8 Ty a— R EINFHITT,

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module DHHIZEMZHETH2HEA 7027 V2R LE T,
FI7V 2 ME BV 2a—F T2 bD _ _dict_ BUHELFEIULBDTT, module WEY 2 —F
T2 b (BLKBEY 2N F T2 FOY T XA T) THROVEGEIE, SystemError 2EH &
NULL 23R &N E 9,

RES 2 =L TIE, Y 2—10D __dict__ PEEHEET S LD D, PyModule_*x() BX U
PyObject_»() PAEZ M5 AR x5,

PyObject* PyModule_GetNameObject (PyObject *module)
Return value: New reference. module @ __name__ DEZRLET, TV 2 — LB ZDEEERML
TWREWEERX TR TR WSS, SystemError #%H LT NULL 2R L 3,

N— ar 3.3 TEM.

const char* PyModule_GetName ( PyObject *module)
PyModule_GetNameObject () I TWE T, 'utf-8' TLY I — KN/ name ZRL T,

void* PyModule_GetState (PyObject *module)
EY 2 —LD "state” (Y 2 — A EERLZZA I VI THRRINZ AT 70y JADEL V& —)
. 7R AUE NULL #3IR L %9, PyModuleDef.m_size ZZBHL T ZE W,

PyModuleDef* PyModule_GetDef (PyObject *module)
BV 2—AIELNDZILE Ko7z PyModuleDef REEARNDRA Y X Z2RLE T, €Y 2 —LHERIC
EoTELNTWARD 5 5E1E NULL 2R L £,

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module @ __file__ JEM% D 21T module Bu—FIh7zdb oD
77 ANERZBLET, BLI 7 A ﬂ/%ﬁ)iaé NTOVRWIEER, Unicode XFHI TR WIGE,
SystemError Z¥¢EEH T NULL 2R L £3, ZHLUDOEEE Unicode 7Y = 7 PADOZE IR
LEd,

N— g v 3.2 TEM.

const char® PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject () EBITWE T, "utf-8 Tz ra—FEhi7 7 A LHZEL
9,

N—Y a ¥ 3.2 TIEHIE: PyModule_GetFilename() ZT>aA— RKTERWVWT 7 A LZITH L TE
UnicodeEncodeError Z#EH L £3, ZHDb DIT PyModule_GetFilenameObject () ZfHEHL T
{TZ&E W,
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C EZa—ILOFHEAL

HE, EYa2a— ATV 27 MILREY 2 — v (FIHLBEZ =7 AR LTWEAH_EZI 4 T75V) %
T3 AIAENTZEY 2 —)V (PyImport_AppendInittab () %o CHIHHLEEDEBMENTVWEEY 2 —
) pofEsE T, FC OV TI building ¥ 721% extending-with-embedding % RT 72X W,

T EBEIRNX, B 2 =V ERDA VAR Y X% PyModule_Create() WIE L THR ENo/ZED 2 — A
7927 PRIBELTHEVTT L, b LITERMENRZDODDZIRL” LRV Z2ER L THHNE
A,

PyModuleDef
EY 2 VERMERZEY 2 - A 7Y 27 P RAERT 2 DICBEL TN TOERE AL T, &
WiE, T2 DEY 2 — T IZHINCHIIb N ZOMOZERD 1 DR TFFELE T,

PyModuleDef Base m_base
T DX N—FHIZ PyModuleDef HEAD_INIT CHIHLL TL 72X\,

const char *m_name

FLWEY 2 — LD,

const char *m_doc
EY 2 —LD docstring, 72\ T docstring 1& PyDoc_STRVAR % FIFH L TEMINE T,

Py ssize 1 m_size
EBY 2= LORBEE, #2780 — LR FEIRTIE 72 { PyModule_GetState() THUSTE %€
Va— L ITeDXEVHEBIRFIN TR DD D ET, UKo TEY 2 —VIFEBOY
T AVRTYV R —THRfEZF T,

ZDOXEYMHEBIT m size ITHEDOWTEY 2 —WMERERHCHEIN. T2 -4 7P 27 MW
FEIXND L EIZ, n_free AR DI ZNNIN- L TREREINE T,

m_size IZ -1 ZRET B L. ZOEY 2a—N3F 70— "LV RIKREERR DI T - LA V&2 —T
VR =Y R=—PFLTVRVEWVS ZEIZKRDET,

m_size ZIFADEICKET 5L, EY 2 —VdHEWHALTE, Z0RED-DICHEL LB
MOXEVERIEETEZ22 VI 2D ET, IFAD n_size FZEEOMLTHEICRD
£7,

HAx PEP 3121 25/,

PyMethodDef* m_methods
PyMethodDef TEFREND, EY 2 — VL NUBEBD T —TANDKRA ¥ & —, B L 7%
WG & NULL Z23E T % Z & A3l HE,

PyModuleDef Slot* m_slots
ZEEAtD /- DR1n v NEZRDEYT, {0, NULL} ER»KiGe b 3, —BREwHHL
S5 ¥ EE m_slots 1& NULL TR D 8 A,

N—Tay 3.5 CTEHE: N—Y a3y 35 DI, ZDXNEHEIZ NULL KRESINTWT, X
DHDE LTERINTVWE L=
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inquiry m_reload

traverseproc m_traverse
GCEANEY 2=V A TV =7 MeEET BT S 2 EERN, BERWEEIX NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.
N— a ¥ 3.9 TZH: No longer called before the module state is allocated.

mquiry m_clear
GCHIDEY2a—NFT7Ix7 2l )7 —F 2RI EINE 7V 7 —B, BERVY;
A1, NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.

Like PyTypeObject.tp_clear, this function is not always called before a module is deallo-
cated. For example, when reference counting is enough to determine that an object is no

longer used, the cyclic garbage collector is not involved and m_free is called directly.
N—a ¥ 3.9 TEHE: No longer called before the module state is allocated.

freefunc m_free
GCOBIDEI 2a—NF TVl M 2fRINT 5L TIPS 588 SHERNEIE NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.

N— a ¥ 3.9 TZH: No longer called before the module state is allocated.

—ERREANHATL

EY 2= VOFBULBEIBAEREY 2 — A TP 27 FRAER L TRIGHEDH D £5, Zhud” —BREEGIH
&7 LIEER, RD 2DODEY 2 — VERBEBOEE L0 1 D% HNET:

PyObject* PyModule_Create (PyModuleDef *def)
Return value: New reference. def TOETIHE > THLWEY 2 — L F TV 27 P EERLET, &
UL PyModule_Create2() @ module api version 12 PYTHON_API_VERSION 2#FEL X XD X
IR TN E T

PyObject* PyModule_Create2(PyModuleDef *def, int module_api_wversion)
Return value: New reference. APIN—3 a % module__api_version ¥ LT def TOEFRIHE-T
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HLWEY 2— AT 27 FRAERLET, b LIEESNANA=Ta UDBFEITLTVES Y& —TY
R—DN—= a v B2 2551%, RuntineWarning * BEXEE T,

AR B AYOBE. ZOBBTIER L PyModule_Create() ZRHTZRNETT, ZOBEEUL.
COBBOMBEREEHEFL TVE 2 ZIETFHAL T ZE W,

TV 2 —NA T 27 P HYIHHERIE D SRS NS HNC, 72T WX PyModule_AddObject () 78 ¥ DBIELZE
FHoTEIa—ILFA T2l PIXUANEHIEEETE T,

ZERPEAIHATE

RZEEERT 2D 120D HIE, 7 ZEEVEL” 2E2KRT 2 5ETT, ZOFETESNBIRE
Ya—ME, D Python €Y 2 —MEWRZ W2 LT MILLEIGE, £V a—1F 7Y =2 b 24
B35 ERMERME X AN\ ZAEEE S RITRE caBlchEd, ZOXMEZ I AD __new__() XV v
K& __init_ () XV v FIZBHTVwE T,

—BREETIL TAER SN EY 2 — L EE N, ZEREVULTERSNZEY 2 -3 70 TEHD
FHA: sys.modules DLV b VU —=DHIREINEY 2 —UDFEA VR— bEIWEE FHILVES 22— 3T
Dz "PERER, HOWEY 2— I Python €Y 2 — NV ERIU X ITEHEDHIR—YaL 7> a »TULHE
ENBZZLWCRDET, 774N TR FUEBRPOLIESNIEROEY 2 —VIIHVTHEIRNETT: H
A VAR AMATEZBIRNDA Y AR RTHE L TR A, T (PIZIX PyModule_GetState()
o THUETE %) 2 TORER, (£Y2—LD __dict__ X PyType_FromSpec() THRE NI L D
JIADEIR) BV a—NIFET 2D FEDEI 2 -4 TV 27 MEEDDBDTHINEL NS
ZeTY,

LRBIILE B> TERSNBRTOEY 2 — U H7 - 1V ETUS— ZHHE— L F5ILHRDEA
F7, BROEY 2 AL TWS 2L R RIET 3010, RO TWIRIOYH— FETEEGTHY
<Y

LB RO Z ERT 2201, #IHALBEE (Pylnit_modulename) (X% T\ m_slots %D
PyModuleDef B L ¥F, THEETHIIC, PyModuleDef £ ¥ A X ¥ ZIZ KD THI bz T
FWITEEA:

PyObject* PyModuleDef _Init (PyModuleDef *def)
Return value: Borrowed reference. €Y 2 —VEBNHe SOV Y M 2ELLHET 5. @YW
Hfba iz Python #7222 b TH2ZERIEL FT,

PyObject* IC¥ ¥ A M SNz def ZIRL £F, T7—2FAELREGE NULL 2R L %75,
N— ar 3.5 TEM.
EY 2 —VERD m_slots X ¥ \i& PyModuleDef_Slot MHERDEAFIE IR X I UIR D FHA:

PyModuleDef_Slot
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int slot

Zay b ID T, BUNTHIHE ATV 2 FIHATRER MBS H I F T,

void* value

Zuy hOET, BEiZZay b ID KKFELE T,
N—a > 3.5 T
m__slots FLANE ID 0 D21y h TGS N TWRITIUIRD $H Ao
FAATRERR 20y F ORNILIR T

Py_mod_create
EVa—nNA 7P 27 VEEERERTE-DICMEIN BB ERRELE T, 2Oy D value KA
VRBRDY T3 F 2 R OBBEIE L TWRTIEVWTERA:

PyObject* create_module (PyObject *spec, PyModuleDef *def)

PEP 451 TEFR I/ ModuleSpec £ Y ARV AY, BV 2a— LVERERZIWSEHTY, hZ
MLWEY 2— VAT F2iRTH, T7—%2RELTNILL ZRIRETE,

Z OBEBUIR/NRICE D TEBLRNETT, FHEED Python 2 — REMUHITRETIERZL, RALE
Ja—EALVR=IPLEI T B EREL—-TIZBZTL & 5,

BED Py_mod_create A0 Y +%2 1 DDEY 2 —VERICRELRVWABLWVTT,

Py_mod_create DX EINTWVARWEEIE., 4 ¥ R— MEWIX PyModule_ New() %o THEEDE
Pa—nAF Tz EERLET, EY 2 LOLENIERTIERL spec OWB IR, Zhic
Lo THNREY 2 —ADEHNCEY 2 — VBB 2 LBZHETELD, SRV v 7V I 2@
LCH—DEY 2 —VEREHELOOHIOAFTA Y R— b TELDLET,

BEND AT =7 bW PyModule_Type DA VARV RATHINHEEIHD FHA, 4 > FR— bicEHE
TREEORE L BENTELRDIE, CARETHMZ F3, Ui L, PyModuleDef %% NULL T
W m_traverse, m_clear, m_free . $ L IE¥RTH WV m_size . b L <X Py_mod_create DIFD
28y hEFOEEIX. PyModule_Type 4 Y AR Y ZADHMEENZTL &k S,

Py_mod_exec
EBVa2—N% RTTS L E2CFHEN2BMEREL 3, 2 Python EY 2 —LdDa— REFEFT
TH2DOLMAETT: ZOMBUEZVTWIEZ FRAEEREEY 2— LI LET, ZOMMD> 725 %
FLRTT:

int exec_module (PyObject™ module)

BED Py_mod_exec Ay FAWEINTWEGEE. m_slots BLANCHNZIHICUHE X TV E
£79,

ZEBHEMEIZOWT I DL IZ PEP 489 2R TL X\,

8.6. ZoftDATZ U+ 165


https://www.python.org/dev/peps/pep-0451
https://www.python.org/dev/peps/pep-0489

The Python/C API, U1 —2X 3.9.20

BEKEEES 2 — ILIERBIEK

T o8, ZEREMIEZES & 2B AT ENE T, FIZIFEY 22— A TP =7 b ZEIICAE
RT3 &I, 2hoOBMEEREFEX £9, PyModule_FromDefAndSpec 3 & Of PyModule_ExecDef D ¥
L5, MO LRI EY 2 - AR LT TORTIUIZRD 8 A

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. module ¥ ModuleSpec 72 =7 b D spec TEFRSI N BHIC
MLVWEY 2—NFA 707 VAR LET, ZOBBUL. PyModule_FromDefAndSpec2() FA¥L D
module__api_version 12 PYTHON_API_VERSION Z{§E LR BR U LHICH2FVE T,

N— ar 3.5 TE.

PyObject * PyModule_FromDefAndSpec2(PyModuleDef  *def, PyObject  *spec, int mod-

ule__api__version)
Return value: New reference. AP1 N—3 a > % module__api_version & LT, module ¥ Module-

Spec A7V 27 bD spec TEFEINIZEBHICHLOVE S 2 — ATV FVEERLET, dLIE
ESNIN—T a YDEITLTNEA VX —T Y XR—DN— a vt Bz 55513, RuntineWarning
ZRAZIEXT,

AR: FLAYDHE. ZOBKTIER L PyModule FromDefAndSpec() ZFHTBZNETT, ZD
BEUE, ZOBBOMBEREZHRL TWR L ZRZFAAL TS W,

N—a v 3.5 TE.

int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
def THEZBLNMEEBDEITAB Y b (Py_mod_ezec) ZFATLE T,

N—a v 3.5 Tl

int PyModule_SetDocString (PyObject *module, const char *docstring)
module @ docstring % docstring WCREL ET. Z DBEEII. PyModuleDef 2*5 PyModule_Create
% L { I% PyModule_FromDefAndSpec % ffi-» TEY 2 — A 2ERT 2 & ZICHBIPNSMUHINE T,

N—a v 3.5 Tl

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)
#UiAY NULL 1272 5 T3 functions BLANC & 2 B % module 2B U %5, PyMethodDef fiiEik
Dl 2 D> + VIZOWTIE PyMethodDef D2 S L T ZE W (Y 2 — L OAHETZEM DA
EINTVWRVDT, C TEEINEZEY 2 — LUV 7 B 30w T0wEY 2 —L% 1 DHO5[H
LCRIFED ., Python 79 ADA VARV ARXY v FIZUTBICLET ). Z DREEIE. PyModuleDef
75 PyModule_Create ¥ L < i& PyModule_FromDefAndSpec Zffio TEY 2 — L EERT 5 & FIZ
HERCE O E9,

N—a v 3.5 TEM.
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R — I

EY 2 — NV OYIHLERER (—BEEFIILZ 5 55) . H20VEEY 2 —LDFETR0 Y bR UHENS
BIR (ZEFEIIME 2 (E 535 5) IZROBEEZ[S &, €Y 2 —L 0 state OFIILZRHHICTE £ 9

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
Add an object to module as name. This is a convenience function which can be used from the
module’s initialization function. This steals a reference to value on success. Return -1 on error, 0

on success.

7AFR: Unlike other functions that steal references, PyModule_AddObject () only decrements the

reference count of value on success.

This means that its return value must be checked, and calling code must Py_DECREF() wvalue

manually on error. Example usage:

Py_INCREF (spam) ;

if (PyModule_AddObject(module, "spam", spam) < 0) {
Py_DECREF (module) ;
Py_DECREF (spam) ;
return NULL;

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
module \ZEEEGEEE name ¥ L GEML 3, ZOEEBEEIEEY 2 — L OWIEALEE > S FIH X M
TVEY, 27D XWT -1 &2, BIHILZZWT 0 ZRLET,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
module \ZXFHIERE name £ UTGEMLUE T, ZOMERBEBIZEY 2 — L OYIALEEE D SR X
NTVET, XFH value 1¥ NULL I E N TORIFIUIRD FR A, TT7—DL ZIZF -1 2. B
L7z ZZid 0 2R L %9,

int PyModule_AddIntMacro(PyObject *module, macro)
module 1Z int EHZEMUL E T, %A1 & EIE macro 25 WMBINFE T, Hl 2 &
PyModule_AddIntMacro(module, AF_INET) ¥ 3 2% &, AF INET W5 4RO int MEK%E
AF_INET DfET module IZBML%F, =7 K2l -1 &, MIARHITIE 0 ZREL £ T,

int PyModule_AddStringMacro(PyObject *module, macro)
XFHER%E module IZBIML F T,

int PyModule_AddType ( PyObject *module, PyTypeObject *type)
A7 =7 b% module ICBMLET, BA 7Y =7 MEIWERT PyType_Ready () ZFFUH LT
T7A4FF74ARENET, BMATI =7 P OAHNL. tp_name D ¥y P OBRDOTZRDOET»HWMONE
To TT7—HICIE -1 2, BIIRICIZ 0 ZRL £,

N—a v 3.9 Tl
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ESa—IILEER

— BRI, BREDA VX PV DAV TFXFAINDRLFEREZS VY INAN NV DEY a— A E2ERLET, 2
LT, BOELEI 2 —VEBNDSWHIZITED 2a— A TP bR TEZ T,

LIS L E—DERDP LEBDOEY 2 — UIMERTE 20T, 25 0BT Z B L%
o TIEREINEES 2 —MIIEZ FH A,

PyObject* PyState_FindModule ( PyModuleDef *def)
Return value: Borrowed reference. ITEDA Y X TV R D def oo a—N AT Y
FERLET, TOXY vy RORFIHESML LT, #id > T PyState_AddModule() TA VX TV XD
state ICEYV 2= ATV =7 PREMHELTEL e ZERLET, MEFT2EY 2a—1A TV 27 b
DEMA S0 B L EHEANTA ¥ & T) XD state I[HRE XN TWRWIEEEIE, NULL 2K L £73,

int PyState_AddModule (PyObject *module, PyModuleDef *def)
BIRUCE SN EY 2 — VA T2 7 b, A YR TY XD state ITHAE L $F, ZOMBE[HS Zv
T PyState_FindModule() DPHEI a—NA TP 27 M7 7R RATEDS LR D FT,

—BRBEFI L2 o TIERE N EY 2 —MITDAEITT,

Python calls PyState_AddModule automatically after importing a module, so it is unnecessary
(but harmless) to call it from module initialization code. An explicit call is needed only if the
module’s own init code subsequently calls PyState_FindModule. The function is mainly intended
for implementing alternative import mechanisms (either by calling it directly, or by referring to

its implementation for details of the required state updates).
PR LMNE GIL 2183 20505 D £5

BINL7H 0 %2, KBLES -1 ZIRL T,

N—a ¥ 3.3 TBEM.

int PyState_RemoveModule ( PyModuleDef *def)
def DOELNIZES 2 —NA TV 2P Ve A VR TY X state 2HHEIRLET, BBILES 0 %2, &
ML= -1 ZRLET,

FEOH LENG GIL 2S5 2 08 03 H D £5

N—ar 3.3 TEM.

8.6.3 1T7L—2AT2x ¥ |k (iterator object)

Python TR -EEOA 7L —&A4AT7Y 2 7 bERBLTVETS, —D2HEY -7 Y X4 7L —XT,
__getitem__ () AV v FEHR-—bII3EBEDOS—Fr Y AZWMHITVET, ZOHEMEIH LATREA 7Y =
27 bt Y FAUE (sentinel value) ZIWV, =57 Y ANDOERZ L IO LATREA 7Y = 7 » R IFUH
LT, ey FRMEPRENT & ST 2T LET,

PyTypeObject PySeqlter_Type
PySeqIter New() %, #lAHAAS —7 ¥ ZANTH LT 1 5IBUFXOMAALBE iter O 2L
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e FITREIND, ATLV—XFA T2 bVORATY 27 FTT,

int PySeqIter_Check(op)
op DN PySeqlter_Type HDGEICHZIRL 5, ZORBIIHEICHIIL %5,

PyObject* PySeqIlter_New(PyObject *seq)
Return value: New reference. —fRIIS —r Y AF TV 227 b seq BS54 TL—RERLET,
RIGMIENL, > — 7 ¥ ADBFIEREDIRIC IndexError iR L7z ZITKT L E T,

PyTypeObject PyCallIter_Type
PyCallIter_New() R, fHAAABIE iter() @ 2 5IBIEXDBETA TL -2 AT =7 FORAT
‘/17 ]\VC‘;—O

int PyCallIter_Check(op)
op DD PyCalllter Type MDLGHICELRLET, ZOBEBUIFEICHKIIL 3,

PyObject* PyCallIter_New(PyObject *callable, PyObject *sentinel)
Return value: New reference. #7274 7L —XERLET, mEID/8T X R callable 1351587 LT
MO E % Python OFFUCH LATEELX 79 2 7 bR BBRATH DL FEWVWERA; callable F. WUHEH
B 7RI RORBUIHRI 7 = 7 MRS RITFUIR D TR A, ERENTA 71— &3, callable
B sentinel IZFHE L WEZIRT & RIGUEZET L ET,

8.6.4 TRXUVTFAATZ T I (descriptor object)

7 FRZ YT L (descriptor)” &, B2 AT 27 POV OrDEEICOVWTEARL AT Y =2 M T,
TRV EF 727 MIBA T =27 FORENCHD £5,

PyTypeObject PyProperty_Type
HARAABT A Y ) TR A 7 227 +TF,

PyObject* PyDescr_NewGetSet (PyTypecObject *type, struct PyGetSetDef *getset)

Return value: New reference.

PyObject* PyDescr_NewMember ( Py TypeObject *type, struct PyMemberDef *meth)

Return value: New reference.

PyObject* PyDescr_NewMethod ( PyTypeObject *type, struct PyMethodDef *meth)

Return value: New reference.

PyObject* PyDescr_NewWrapper ( Py TypeObject *type, struct  wrapperbase *wrapper,
void *wrapped)
Return value: New reference.

PyObject* PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)

Return value: New reference.

int PyDescr_IsData(PyObject *descr)
TRV T RATI =27 b descr BT —RBHEDTRAZ V) FROGEICEEEZ, XYy FTRAZ VS
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ROGEWIIMBEIRLUET, deser ZT RV FEZRATO 27 P TRINERD A, =27 —F = v
ZIHTVER Ao

PyObject* PyWrapper_New(PyObject * PyObject *)

Return value: New reference.

8.6.5 XM XFATZ TV k (slice object)

PyTypeObject PySlice_Type
AFGARF TS 27 bOBRIF 7Y 27 b TY, ZAUE, Python LA ¥iZHBIF 5 slice LRILA 7Y =
7 T,

int PySlice_Check (PyObject *ob)
0b WAFGARZT T 27 bOGEWTEEZRLET; ob I3 NULL TH-o TIRD E¥A, ZOBBITE
WL 9

PyObject* PySlice_New(PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. 18E LTI SFT2RATARF TS 27 bV RIBLET, 7 XX
start, stop, B step ZAFARF T 27 VB 2REELDBEH LTHWSRAES, Zh5DfH
FWVWEA D NULL ICTE, WS d 2{HIZIE None DMEbNE T, HikikA 7= r27mr—>ay
TERWEEICIE NULL 2R L 5,

int PySlice_GetIndices(PyObject  *slice, Py ssize_t  length, Py ssize t  *start,

Py__ssize_t *stop, Py_ssize_t *step)
ATGARFTI 2T b slice l[2BF 3 start, stop, BE U step DA VT 7 AMEZBIFLET, DL &

=V ADEE % length EIRELEF, length KD SKERA VT I/ RCRZ LT — LTHW
£9,

WD ZFIZE 0%, T7—0 X223 fsEty PEFIC -1 ZRLET (EL. BEA VT2 R
DWTNH—D0 None TIIRL ., DOBEICEMTERr o GEZREET, ZOHA, -1 2K
LThiszEy FLET),

BZLL, DRIEZFZOBEBEHENLLBRWTL x5,
N—=Tar 3.2 TEHE: AN, slice 513 DANI PySlicelbject* TL 7,

int PySlice_GetIndicesEx(PyObject  *slice, Py ssize t length, Py ssize t  *start,

Py_ssize_t *stop, Py_ssize_t *step, Py_ssize_t *slicelength)
PySlice_GetIndices () DEFZREE TS, slice \ZBIF 3. start, stop BEU step DA ¥ F 27 AHE

PG LES, =7 Y ADRE%Z length . A7 A4 ADKE % slicelength ITHHL £ 3, HHRHND
AT RAZEEDATFA R —HLEAETZ )y TENET,

RHDEZWIF 02, T7—DeERZEHANEZELY FLT -1 ZIBLE T,

FAM:  This function is considered not safe for resizable sequences. Its invocation should be

replaced by a combination of PySlice_Unpack() and PySlice_AdjustIndices () where
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if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {

// return error

is replaced by

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error
}
slicelength = PySlice_AdjustIndices(length, &start, &stop, step);

N—=Ta v 3.2 TEHE: MHENE. slice 518 DBI PySliceObject* T L7z,

N— 3 ¥ 3.6.1 TZHE: If Py_LIMITED_API is not set or set to the value between 0x03050400 and
0x03060000 (not including) or 0x03060100 or higher PySlice_GetIndicesEx() is implemented
as a macro using PySlice_Unpack() and PySlice_AdjustIndices(). Arguments start, stop and

step are evaluated more than once.

N— 3 ¥ 3.6.1 TIFHERE: If Py_LIMITED_API is set to the value less than 0x03050400 or between
0x03060000 and 0x03060100 (not including) PySlice_GetIndicesEx() is a deprecated function.

int PySlice_Unpack(PyObject *slice, Py ssize t *start, Py ssize t *stop, Py ssize t *step)
Extract the start, stop and step data members from a slice object as C integers. Silently re-
duce values larger than PY_SSIZE_T_MAX to PY_SSIZE_T_MAX, silently boost the start and stop
values less than PY_SSIZE_T_MIN to PY_SSIZE_T_MIN, and silently boost the step values less than
-PY_SSIZE_T_MAX to -PY_SSIZE_T_MAX.

Return -1 on error, 0 on success.
N—Y a3 3.6.1 THE.
Py_ssize_t PySlice_AdjustIndices(Py_ssize_t length, Py _ssize_t *start, Py _ssize_t *stop,

Py ssize_t step)
Adjust start/end slice indices assuming a sequence of the specified length. Out of bounds indices

are clipped in a manner consistent with the handling of normal slices.
Return the length of the slice. Always successful. Doesn’t call Python code.

N—a v 3.6.1 TEM.
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8.6.6 Ellipsis #7717 k

PyObject *Py_Ellipsis
Python IZ81F % Ellipsis #7327 F T3, ZOF T =7 MIXY v FEFEBLEEA, BRI
YEFDETIE, DA TP =7 b ARSI BENDH D £, Py _None DEHIT, b v I
FoATY 2T FTT,

8.6.7 memoryview 77V b

memoryview A 7Y =2 M, MDA T =7 FEFU LS/ A S Python £ 72 =27 bDfEELE C &
L NLD Ny T7DAVE—=TT—2A TY,

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. Xy 7 74 Y X —7 2 — AT 25472 =7 + 5 5 memoryview
ATz ERLET, L obf BEZIAAARERANY 77 DT AR— 2P R—-FT 3725,
Z® memoryview 7Y =7 MIFAZEEXFEETT, £ TRINEHBLDOACKR S, =TI A
R=R—DHHNCd & DV THAZENAREE D FT,

PyObject *PyMemoryView_FromMemory (char *mem, Py ssize t size, int flags)
Return value: New reference. mem ZELFD Ny 7 7 ¥ LT memoryview % 7Y = 7 b Z{ER L £
3, flags 1% PyBUF_READ % PyBUF_WRITE O &% 502K D £3,

N—3 g v 3.3 TEM.

PyObject *PyMemoryView_FromBuffer (Py buffer *view)
Return value: New reference. view £ L THZ NNy 7 7 #iE% 7 v 73 % memoryview £ 7
P MERERLET, HRE 4 Ny 7 7 AFIZIE. PyMemoryView FromMemory () DI D HE
FLWVWTT,

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. buffer 4 ¥ X —7 2z —ZAZERLTWVWEA T2 bd o (C »
'F'ortran @ order T) &L XEVF ¥ > 7D memoryview 7P =27 bR{EDEF, XEV
MHEHL L TV A5E, memoryview 7Y 27 MITTOXEV 2SR LE T, 2B DOEE. XEY
Fa ¥ —&H T, memoryview 7Y =7 MIF LW bytes A7 =7 b 2SR LET,

int PyMemoryView_Check (PyObject *obj)
obj 3 memoryview A 7Y =7 FOBEWCEEZRLE T, BAED YL Z A, memoryview DY 77 5 R
DIEREFFAI SN TV E A, ZOBBUIHICRIAIL £,

Py_ buffer *PyMemoryView_GET_BUFFER (PyObject *muview)
EXLEINTANY 77 —D memoryview DT T A RX— bk A—IZ, KAV X—FRLET, muiew
¥ memoryview £ Y A X Y ATRIFIUERD XA, 2O~/ 038l E2F v 7 LRWVWDTHET TR
FryZ LRINIROT, TNER2L 779252800 HD EF,

Py_buffer *PyMemoryView_GET_BASE(PyObject *muiew)
memoryview Z L7 AR — b L TWVWEATI 27 bADKAL VX %EIRL FET, memoryview 53
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PyMemoryView_ FromMemory() A PyMemoryView_FromBuffer() ®E¥H b TIER SN T WY
&\ NULL ZiRL %9,

8.6.8 /FEWMA T I b

Python & §§88R 25—kt 7> = 7 b (first-class object) & LTHR— b+ LET, HSWEEEEET 3
THHEOBEHOA 7Y 27 MUDRH D T, B3 BEMRBZRA 7Y 22 T BLRBAVIFLOF TV
Z MW UTHBERIRD uF > e LTIRES A 7Y =27 T,

int PyWeakref_Check(ob)

Return true if ob is either a reference or proxy object. This function always succeeds.

int PyWeakref_CheckRef (ob)

Return true if ob is a reference object. This function always succeeds.

int PyWeakref_CheckProxy (ob)

Return true if ob is a proxy object. This function always succeeds.

PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. ob WX 3 25 BBA T =7 b 2R LE T, ZOBEBIIHEICH RS
WMEZRLE I, BT LIFALLA T2 P 2lfaRiLEH D A, BIFOBRA 7S =7 P25k
ENBZedHDET, H_DF XX callback FFOH LATREA 7Y =27 T, ob BAH—RYaL
7 a Yy INEBIGEMEZITED £37; callback 1ZFSBA TS =27 FEEKER—D T X XL LT
YD £3, callback 13 None ® NULL ICLTHDPFEWVER A, 0b BFBWTERVWA TV =27 1+
BHa%e. callback HWFEUH LATREA 7Y = 7 b, Nome . NULL DWW THRWIHAIX, NULL 2K L
T TypeError ZiXH L ¥,

PyObject* PyWeakref_NewProxy (PyObject *ob, PyObject *callback)

Return value: New reference. ob W3 250 x> 47027 M2 BLES, ZOBIIHEIC
W RBIRERLUETD, DI LI A T2 BB RAEEH D FHA, BIFEOuF > 47
Dz MBBREINBZZIDHNET, BF_DNT XX callback W FTFOH URJEEA 7P =7 T, ob B3
H—=RTavryayINEBTENZRZITWD 5, callback (3SR A TV =27 + ARz H—D <
FIRRXE LTI D £3, callback 1% None ° NULL XL T EWVWEHA, ob BB T E R0 A
7Y 27 b OBERR. callback IWERH LUATEEA 7' = 7 1+ None . NULL DW3 LT HRWIGEIL,
NULL %38 LT TypeError %k L 3,

PyObject* PyWeakref_GetObject (PyObject *ref)
Return value: Borrowed reference. 5588 ref B2 LTV A 7Y/ V2R LET, WA T
Pz MT TR L TWIRWEE, Py_None #iIRL £,

AR ZoBBIIZREA TV 27 O BOYDOEBR ZRLET, 20RO, 20FTY =2 +EA]
HALTWAMZEDOF 7Y =27 PRI NIZNZ e - TWBGEERRE. #IC Py_INCREF() %W
CHFANETT,

PyObject* PyWeakref_GET_OBJECT (PyObject *ref)
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Return value: Borrowed reference. PylWeakref GetObject () WZITWE T, w7 a THEEINT
WT, Z7—F =2y 72TV ERA,

8.6.9 h7EIL

using-capsules LD X 7Y = 7 b &5 HIEIZDOWTIX using-capsules 2SR L TL 72X W,

N— g v 3.1 TEM.

PyCapsule

ZOD PyObject DY 7 XA FF, EEDOEZELL., CHIREY 2 —H 56 Python 2 — FE2FEHL T
fho C FFEDa— FIZEEDHEE (void* KA VXD T) BIRLELH L L 2ICEHATY., 5 E
Va—WNTERZINTVWS C SFEEBOERA 2%, DT 2 —LIZELTZ I HMUHE 2
k21T DTk fHbhET, UKD, B —-FENZET 2—-1DOHD C AP ITHEE
@ import EEEELTC7 7R TR DN TEET,

PyCapsule_Destructor

H T TETFR NS ZRa— ANy 28 XD LS ICERINET:

typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_ Destructor 2 —/1 Ny 7 QEIEIZDOWTIX PyCapsule_New() B LTL 12X W0,

int PyCapsule_CheckExact (PyObject *p)

518D PyCapsule DFFICELRLET, ZOBEBUIFICHKINIL 3,

PyObject* PyCapsule_New(void *pointer, const char *name, PyCapsule_Destructor destructor)

Return value: New reference. pointer %Zi&# 3 % PyCapsule Z1E L 5, pointer 51%Z NULL
THoTIERD FHA

L LUGE. BN EFREL T NULL 2 RLE T,

name CFHNE NULL 2, A% CSTFHIND AR A~ X TH, NULL THWEE, ZOXFINI %<
EBD TN IDRAEGETIHEDNDD 5, (destructor D TIRNT 2 Z LIFFFAISNTVET)

destructor 75 NULL TEWGE, A 7R ADBHIREINZ L EICZ0h L 258 L THRUHER
R

ZDOHTENDBED 2a—NDEMNLE LTREZINSEE. name 13 modulename.attributename ¥ 15
EENBIRETT, 29558, MDES 2 —ANEDH FEIN%E PyCapsule_Import() TA ¥KR—
FEBZENTEET,

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)

H T MRIFEINT WS pointer ZERD L £3, KL 723551369V 23 E LT NULL 2R L £7,

name BIEUE D T2 VRIF SN TV B EHT & EEIC—R L RFAUIR D 8 A, b L 7N
XN T3 name 25 NULL 72 5, Z DD name 515 H R U { NULL TRIFIUIR D £8 A, Python
¥ C BRED stremp() %o TZ D name ZHEKL 3,
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PyCapsule__Destructor PyCapsule_GetDestructor (PyObject *capsule)
BT CNVIREFESNTOWRBIEDT A7 7 2 2B L £5, KRRLEGA, HlSes0E LT NULL 2K
LEd,

AT RVENULL 27 A7 R LTHOIENTEET, o T, RDED NULL Az F — %25
LTRWATREMED D D £3, PyCapsule_IsValid() »» PyErr_Occurred() ZHFH L THEELTL 7
éL\O

void* PyCapsule_GetContext (PyObject *capsule)
BT ENVRFEINTOVBRHED Y T F A b (context) BIRL T, KBLGE. HINEELT
NULL 23R L %7,

AT RVENULL 227 F AP LTHOIENTEET, o T, RDED NULL Az F — %25
LTCRWATREMDIH D 3, PyCapsule_IsValid() B> PyErr_Occurred() ZHH L CHEZEL T2
éL\O

const char* PyCapsule_GetName ( PyObject *capsule)
A TR VRIEFES N TN B BHED name 2R L 5, KL 7256, BIsh23E LT NULL 2B L £9,

71 72 VIE NULL % name & LTHROZEMNTEXT, iEo T, KDED NULL A5 —ZfFEL TRV
AJBEMED D D £F, PyCapsule_IsValid() 2 PyErr_Occurred() ZFIH LU THEREL TL 2 & W,

void* PyCapsule_Import (const char *

BV 2-NDHTEAVEEDPS CEHTI 27 PADKRA VX% A VK= bLET, name 51513 %

JEED5EE% % module.attribute O X5 IHHE LATNERD FHA. I 7 LATHENEINT
W3 name 3 DOXFINIEMIC B LR TNERD FHA. no block WEDOKE, £ a—%
(PyImport_ImportModuleNoBlock() ZffioT) 70w Z7HFICA ¥ R— b LET, no_block 3MED
R, EY 2 —d (PyImport_ImportModule() ZfHioT) BEDHETA Y R—-FENET,

name, int no__block)

B LUGE. A7 vORE R4 2IRLUET, KBLESEE, BN E2EREL T NULL 218 L
%9,

int PyCapsule_IsValid(PyObject *capsule, const char *name)
capsule DENEH TN THEZNPE I PEF v 7 LET, B capsule 1X. IF NULL T,
PyCapsule_CheckEzact () % SA L., I NULL B4 Y X EZEHL TV T, WED name 5355
name £ % vF LE T, (name DHISFFIZOWTIE PyCapsule_GetPointer() % SI&)

BEWHRZ 5 L. PyCapsule_IsValid() BWEZETHE, ®TDT 7+t v ¥ (PyCapsule_Get() TH
F 232 TOME) T2 Z e PRIEENET,

FT7I 27 MOET name B~ v F LIHEICIE 0 2, 2R OHEEIC 0 #IBLET, ZOBEK
VMR L 8 A

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule AERD AV T F X b RA > R% contert WCiRHELE T,

RIL76 0 2, RML7=HIAZRELTIE O ZIRLET,

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule Destructor destructor)
capsule WERD TR & 7 7 &% destructor \CRELE T,
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BIIL75 0 &2, RML7=6RIAZRELTIE 0 ZIRL X,

int PyCapsule_SetName (PyObject *capsule, const char *name)
capsule NEBD name % name IZEEL 3, name D3IE NULL D ¥ &, FHUL capsule &I h b RVWE
MEROBENDH D T, b LT TIC capsule IZIE NULL @ name DRIFES N TWIBE, ZuaHt
TAMIIITONEE A,

RIIL75 0 20 RML 7B ZRELTIE O ZIRL ¥,

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule WEBD KR A > X% pointer \CFE L E T pointer 1 NULL TH - TIFR D EXA,

L5 0 &2, RML7=6HI0ZRELTIE 0 ZIRLET,

8.6.10 oz RL—RATxU

VAL —=EF 7Yz ME Python BV 28— XA T LK Z2EETIDIM>TNEAF TV bT
Fo VA —&XF TV MIEH., PyGen_New() X PyGen_NewWithQuallName () OHRAJIZFENH LT
372 L, fH% yield $2#DA 7L -y a MITEDEREhET,

PyGenObject
VxR —=RATV = MfEbhTWS C MERTT,

PyTypeObject PyGen_Type
VAL —RATT =7 MIITHIBT AT =27 F T,

int PyGen_Check ( PyObject *ob)
b WY 2 AV —RFA TV PDOGHICEZIEE TS, 0b 1& NULL TH-oTIFRD FEA, ZOBEEIZ
527 R OY- 3 a8

int PyGen_CheckExact ( PyObject *ob)
ob 25 PyGen_Type DFHICHZIRLET, 0 I NULL THoTIR D EH A, ZOBKIXEICHIIL
9,

PyObject* PyGen_New ( PyFrameQObject *frame)
Return value: New reference. frame 7Y =7 MZHEDSWTH LRI 22V —2F TP 27 b2l
MLUTRLET, ZOBEIT frame NOSREBAFE T, 518D NULL TH-TiIRh D 8 A,

PyObject* PyGen_NewWithQualName ( PyFrameObject *frame, PyObject *name, PyObject *qual-

name)
Return value: New reference. frame A 73 = 7 "oz 22V —X ATV =7 &KL,

__name__ ¥ __qualname__ % name ¥ qualname \ZFELTRLEF, ZOBEIE frame ~NDSHR
BIRAET, frame 5I8UX NULL TH o TERD FH A,
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8.6.11 JIL—F>FATTxo+

N—a ¥ 3.5 THE.
AN—=F A TI 27 MI async F—T— F2ffio TERLBEKIET ATV =7 P TT,

PyCoroObject
AN—F VAT 2T bDRDHD C EER,

PyTypeObject PyCoro_Type
AN—F I Tl MIHIETEA T =7 b,

int PyCoro_CheckExact (PyObject *ob)
ob 73 PyCoro_Type DHFAHICERIKELE T, 0b 1E NULL THo TERD A T OBEEIIH I
LET,

PyObject* PyCoro_New(PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A 7Y =27 Mo ilval—FrF 7Yz bRERLT,
__name__ ¥ __qualname__ % name ¥ qualname \ZFE L TRLEF, ZOBEIE frame ~DSHR
PENET, frame 5150 NULL TH - TlIR D ¥ A,

8.6.12 OVTFAMEHATI U+

AR N—Y 3> 371 TEHE: Python 3.7.1 TR2ETDaY7FAMEHD C API D> 73 F v 13,
PyContext, PyContextVar, PyContextToken DD DI PyObject R4 ¥ &Z%2M5 K51 BE Shil
7zo BRI

/7 in 3.7.0:
PyContext *PyContext_New(void);

// an 3.7.1+:
PyObject *PyContext_New(void);

FE bpo-34762 ZHBHLTL 72X W0,

N—a v 3.7 TEM.
Z DOHITIE. contextvars EY 2 — LD C API OFIICOWTEHHL £3°,

PyContext
contextvars.Context A 7Y 7 N 2EREHT 27200 C HiElk,

PyContextVar
contextvars.ContextVar A 7Y =7 F 2R T 2700 C &K,

PyContextToken
contextvars.Token A 7Y =7 M EREHT 570D C HEK,
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PyTypeObject PyContext_Type
AVTHFANMERBT A T2 b,

PyTypeObject PyContextVar_Type
AVTHRRANER AERBT2HA 727 b,

PyTypeObject PyContextToken_Type
AVTHFRANERE—O Y ReRBAT AT 7 b,

MFzyr<rn:

int PyContext_CheckExact (PyObject *0)
o B3 PyContext_Type DBHICEZIRLET, 0 1d NULL THo TERD F¥A, Z DBEEIIFITHK
WL %9,

int PyContextVar_CheckExact (PyObject *o)
o B3 PyContextVar_ Type DHAEICEZIRELE T, 013 NULL THoTEIRD FHA, ZOBEIIHEIC
BRI F5,

int PyContextToken_CheckExact (PyObject *0)
o B PyContextToken_Type DHFEFIWCEZIELE T, 0l NULL THoTIFRD ¥ A, ZOMEIZ
WL £9

AVFFANATI 27 PRI IS B

PyObject *PyContext_New (void)
Return value: New reference. HILWZED AV T XA MNA TV 27 b RELE T, =7 -2 &7
Al NULL 23R L 3,

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. JEX 7z ctz AV THFRAMAT O =27 bOEVWIV—2ERL T,
I35 —DEESEIX NULL 2R L £3,

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. MIIED AV T HF A ATV 27 ORI —ZERK L ET, =7 —
DX 7235813 NULL 238 L £3

int PyContext_Enter (PyObject *ctr)
ctr ZBAED ALy ROBEDI Y T F A MIRELET, MHL7EH 0 2, RBLES -1 ZIKEL
9,

int PyContext_Exit (PyObject *ctx)
ctr AYTFANEMMIL, 1 ORIOaAYTFAMEHEDZAL Yy ROBIED I YT F 2 MIELL
E3, MUIL7H 0%, KL -1 ZIRLET,

a VT F R NEROBEE:

PyObject *PyContextVar_New(const char *name, PyObject *def)
Return value: New reference. #1 L\ “ContextVar“t 7Y =7 b2 X LWL E T, name 518UEA
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HEREL TNy ZOHNTHEDNE T, def 5183 a> T XX MVEROT 7 + )V MEZRIEEST 25, 7
7 AV FIRVEER “NULLY T, 7= E 5813, BIE “NULL“Z2:R L $7,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AVTEFRMNEROBEEEELET, BEHICZ 7 —BREELIGEIE -1 2. BEXRMND» - TS BfTh
LRATHITI—DRERPoGEIX 0 ZIRLET,

IV T FANERDBRMAD» o 1255, value I3 FTNEIFTRA Y RICK->TWET, aY7FAMEK
DR S B oTz HEIX. value BIETHDEFRD LSRR ->TVET:

o (NULL TZIFHUI) default value
o (NULL TRIFAUI) var DT 7 L MHA
e NULL
“NULL“ZFRRIFIE. ZoBEBIEH LWSREZIRL X5,

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. BHED 2> T F X MZBWT var D% value Iy PLET, ZTOD
BEBREIZEDHLWN=2 A7z b, 5 -DEI > 75EF “NULL“ZRL £,

int PyContextVar_Reset (PyObject *var, PyObject *token)
var AY T ¥ A MEHOIREE Vv b L. token IR L7 PyContextVar_Set () DFHIN ZHTDIK
BICRLES, ZOBBUIIILES 0. RRL7S -1 ZIRLET,

8.6.13 DateTime #7>x 7 k

datetime E¥ 2 — L Tid, HARHNA 7Y 27 FPRRZIA 7Y =7 P 2R LTV E T, DR EIK
PESHBECE. HOPUDANY X T 7 4 )L datetime.h % — R include L (Python.h lZZ D7 7 A )L
% include L ¥¥A). PyDateTime_IMPORT ¥ 7 B %, #EIXEY 2 —LAIHILBIR D &, EE L TEH S BE
BHHET, O ZLI O~ nTlbN 2 FHHZE PyDateTimeAPI 12 C #HEAND R A ¥ &2 %2 A
NnNEJ,

UTC > YN 772 RTBRDDY I A:

PyObject* PyDateTime_TimeZone_UTC
UTC ZA4 LYV —ITHET 2> 70 2B LET, ZHUZ datetime. timezon.utc R CA T
:\/\\ T 7 ]\ VG?O

N—=a ¥ 3.7 TEM.
BMFzyr<rn:

int PyDate_Check (PyObject *ob)
Return true if ob is of type PyDateTime_DateType or a subtype of PyDateTime_DateType. o0b

must not be NULL. This function always succeeds.

int PyDate_CheckExact (PyObject *ob)
ob 73 PyDateTime_DateType DHEICHZIEL $3, 0b 1& NULL THo TR D FHA. DB
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I L ET,

int PyDateTime_Check ( PyObject *ob)
ob 73 PyDateTime_DateTimeType %% PyDateTime_DateTimeType DV 74 4 DA 7Y = 7 b
DEEWCEZIRLET; ob 1 NULL THoTiIRk D A, ZOBBITEICHIL ET,

int PyDateTime_CheckExact (PyObject *ob)
ob »% PyDateTime_DateTimeType DHEICEZIEL £7, 0b I NULL THo TIRD FHA. 2D
BBUIF I L £5,

int PyTime_Check (PyObject *o0b)
ob 73 PyDateTime_TimeType 7> PyDateTime_TimeType BDV 7 X4 7D 4 7P =27 FDFEI
HZRLET; 0b 1& NULL THo TR D F¥A. ZOBBBEICHRIILET,

int PyTime_CheckExact (PyObject *ob)
ob 73 PyDateTime_TimeType DHAICEHZIEL $9, 0b 1d NULL THoTIERD FH A, OB
HIZHI L LT

int PyDelta_Check (PyObject *ob)
ob 73 PyDateTime_DeltaType %!7» PyDateTime_DeltaType BIDH¥ 7 XA FDA T =7 FDGFE
WHZERELET; 0b & NULL THo TR FHA. ZOBBIIE KN £,

int PyDelta_CheckExact (PyObject *ob)
ob 7% PyDateTime_DeltaType D¥EICEZIEL 3, 0b & NULL TH o TIdR D FHA. Z DR
FHIZHRIIL £5,

int PyTZInfo_Check(PyObject *ob)
ob 73 PyDateTime_TZInfoType %2> PyDateTime_TZInfoType MDY T X A4 FDA TP =27 + D
BWEHZPRLET; ob I NULL THoTldhk D A, ZOBEITEICHILET,

int PyTZInfo_CheckExact (PyObject *ob)
ob % PyDateTime_TZInfoType DGEICEZIKL £ 3, 0b l& NULL THo TIIRD FEA, ZDH
BT L %5,

PR3 A 7Y =27 b 2ERT 2700370 TS

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. 8 L7245, A. HO® datetime.date 7 7Y =7 FZIRL T,

PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute,

int second, int usecond)
Return value: New reference. 8 L74FE. H. H. K. 77, B, ¥4 7 0M D datetime.datetime

AT =7 bPRIRLET,

PyObject* PyDateTime_FromDateAndTimeAndFold(int year, int month, int day, int hour,

int minute, int second, int usecond, int fold)
Return value: New reference. ¥8E€ N7, H. H. W 700 B, A 7 a#). fold @ datetime.

datetime A7V =27 FERLE T,

N— a» 3.6 TEM.
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PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference. $8E ENihi, 77, B, ¥4 70D datetime.time A7V =7 M %
BLET,

PyObject* PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
Return value: New reference. Y8E I NI=E, 7. B, <=4 7 af), fold @ datetime.time 7P =«
7MKL ET,

N— g v 3.6 T

PyObject* PyDelta_FromDSU(int days, int seconds, int useconds)
Return value: New reference. 8 € EN7=H, B, 4 7 ofD datetime.timedelta A 7P =7 b
ZRLET, ¥4 70 datetime. timedelta * 7V =7 PTERIN TV SHFIZAS X5
WIEREZITVE T,

PyObject* PyTimeZone_From0ffset (PyDateTime DeltaType* offset)
Return value: New reference. offset 5IEUTHRE LZFEEA 7ty bEFFD, ARIDR L datetime.
timezone A 7Y =7 bEIRLET,

N—a v 3.7 TE.

PyObject* PyTimeZone_FromOffsetAndName (PyDateTime DeltaType* offset, PyUni-

code* name)

Return value: New reference. offset™ 3|1 TIRE LTBEDA 7Y ¥, Fname DX A LY =%
%F¥fD datetime.timezone A 7Y 7 FEIRLE T,

N—Y a ¥ 3.7 TENM.

DFo~wZrnuiddate 775227 v 567 4 =V FMEZRDHIT DD DTT, 518k PyDateTime_Date
F723Z20H% 727 5 X (il 21X PyDateTime_DateTime) D £ ¥ A X ¥ ATRIFIUIKRD £ A, 5/8% NULL
WLTERHT., BFzy 73 fTVERA:

int PyDateTime_GET_YEAR(PyDateTime_Date *0)
FREOBMTELET,

int PyDateTime_GET_MONTH(PyDateTime_Date *o)
Rz 1256 12 OO TEL X,

int PyDateTime_GET_DAY (PyDateTime_Date *o0)
Hz 126 31 ORMOEETEL %9,

NTFo=27uvid datetime 73 =27 b6 7 4 =LV FEZWMDOMTDDDdDTT, 58I
PyDateTime_DateTime F/EZDV 77 7 ADA VAR Y A TRHRIINIRD £ A, 518% NULL 2L
TiERs63, BF oy 73 fT0ERA:

int PyDateTime_DATE_GET_HOUR (PyDateTime_ DateTime *o0)
Kz 0 225 23 OBDEETEL %7,

int PyDateTime_DATE_GET_MINUTE(PyDateTime_DateTime *o0)
3% 025 59 OO TRL %7,
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int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *o)
Bz 0256 59 OMOERTEL %,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_ DateTime *o0)
<A 7uf%E 025 999999 ORI TIRL 3,

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *o0)
Return the fold, as an int from 0 through 1.

N—Ya ¥ 3.6 TENM.

UTo=27nid time #7322 v 067 4 — A MAEZIRD HS7DDHDTT, 518U PyDateTime_Time
FRBEDOY T I IADA VARV ATRIFIUIRD E8 A, 518% NULL X LT3R 6T, BF = v 71317
WEHA:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *o0)
Kz 0 225 23 OHOBKTELET,

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *o0)
73% 025 59 ORI TRL %7,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
Bz 0256 59 OMOEHTRLET,

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime Time *0)
~A47uBE 025 999999 ORIOEEMTIRL 3.

int PyDateTime_TIME_GET_FOLD (PyDateTime Time *o0)
Return the fold, as an int from 0 through 1.

N— ar 3.6 TEM.

DRo<~27mi% time delta F 79 227 v 267 4 — L FEELEDETEZDDHDTT, 58I
PyDateTime_Delta M Z DV 77 5 ADA Y AR Y ATRIFNIRD XA, 518% NULL I L Tid7%
53, MF v 73TV ERA:

int PyDateTime_DELTA_GET_DAYS(PyDateTime_Delta *0)
HEZ -999999999 70 & 999999999 DD TR L F3,

N—a ¥ 3.3 TEM.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_ Delta *o0)
R 0 25 86399 DRIDEEITIRL 3,

N— a3 v 3.3 Tl

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_ Delta *o0)
~A7uf%E 025 999999 ORI TR L 3,

N— g v 3.3 TE.

MTD~27nid DB APl #5532 FTO@EEHTY:

182 %8 EZE BRATZ 1Y b+ (concrete object) L1
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PyObject* PyDateTime_FromTimestamp(PyObject *args)
Return value: New reference. dateitme.datetime.fromtimestamp() IZJET DIZHE L 7258 % 7
IV BHi727% datetime.datetime A 7Y =7 P EAERL TGRLE T,

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. dateitme.date.fromtimestamp() IZIET DI L2518 KX Frh s
#7272 datetime.date A 7Y = 7 P EER L TRL £,

8.6.14 B> hbDfHDOATI Uk

Various built-in types for type hinting are provided. Only GenericAlias is exposed to C.

PyObject* Py_GenericAlias (PyObject *origin, PyObject *args)
Create a GenericAlias object. Equivalent to calling the Python class types.GenericAlias. The
ortgin and args arguments set the GenericAlias’s __origin__ and __args__ attributes respec-
tively. origin should be a PyTypeObject*, and args can be a PyTupleObject* or any PyObjectx*.
If args passed is not a tuple, a 1-tuple is automatically constructed and __args__ is set to (args,).
Minimal checking is done for the arguments, so the function will succeed even if origin is not a

type. The GenericAlias’s __parameters__ attribute is constructed lazily from __args__. On

failure, an exception is raised and NULL is returned.

DIREIEROMEZ Y = 2V v 7123 26T F,

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem__", (PyCFunction)Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

BE:
T—RETNAXY v R __class_getitem__Q) ,
N—a ¥ 3.9 TEM.

PyTypeObject Py_GenericAliasType
Py_GenericAlias () ITEDIBENS CDHA 7Y =2 +TF, Python @ types.GenericAlias &
A%

N—ar 3.9 TEM.
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#HA1L (INITIALIZATION). #&T4LE (FINALIZATION). XL K

Python #IEALRRE $BMIL T E W,

9.1 Python #JHA1LLLRI
Python 23#®AEFNT WS 7 7V & — a ¥ Tl D Python/C APT BI¥UE {5 #iiC Py_Initialize()
BB MR AU D /A, ZHZIFFISE LT W o0 oBEE JO0-NILGBREEH HdHD £7,
ROBIENE Python OFIHHLDHIT B Z2IFFOHIE X3
o ARERIEL:
— PyImport_AppendInittadb ()
— PyImport_EztendInittadb ()
— PyInitFrozenExtensions ()
— PyMem_SetAllocator()
— PyMem_SetupDebugHooks ()
— PyObject_SetdArenadllocator()
— Py_SetPath()
— Py_SetProgramName ()
— Py_SetPythonHome ()
— Py_SetStandardStreamEncoding ()
— PySys_AddWarnOption ()
— PySys_AddXOption()
— PySys_ResetWarnOptions ()
o [HHREUSORIEL:

— Py_IsInitialized()
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PyMem_GetAllocator()

PyObject_GetArenadllocator()
— Py_GetBuildInfo()

— Py_GetCompiler()

Py_GetCopyright ()

Py_GetPlatform()
— Py_GetVersion()

o I—T 4 UT 4:
— Py_DecodeLocale()

° )‘JE])‘?D/}“"‘;Z

PyMem_RawMalloc()
— PyMem_RawRealloc()

— PyMem_RawCalloc ()

PyMem_RawFree()

AW ROBEEIE Py_Initialize() X DHENC BMUYHIANRE TEHD FHA : Py_EncodelLocale(),
Py_GetPath(), Py GetPrefiz(), Py_GetEzecPrefiz(), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName (), PyEval_InitThreads () .

9.2 JO—NILRREEE
Python 121%. #&c RIHEERLA 7> a V2 HlHT 2 270 — N BRBEDDDERDH Y ET, T7 4L T
F D75 7F avy R4 VAT ay THIEIRNE S,

AT arvTII ey bENDE, VI TDMEIZDA TS a vhity bEINEBICRD 5, B
-b Tl& Py_BytesWarningFlag A% 1 IZFE X, -bb Tld Py_BytesWarningFlag 7% 2 WICFREINE T,

int Py_BytesWarningFlag
bytes ¥7:13 bytearray % str LI L7HE. £ bytes % int LB LGB ICEL 23
HXEET, 2 LEDEEZREL TV EIHEEIE. =7 —2RESITET,

b A a v THRELET,

int Py_DebugFlag
N=P—DF Ny FHHZHEMILET, (EMREHTT., ar M At T a VIREFELET),

-d + 7’3 3 > ¢ PYTHONDEBUG BRIEZTHREL F7,

186 % 9 & #HAML (initialization). & THIE (finalization). AL v R



The Python/C API, U1 —2X 3.9.20

int Py_DontWriteBytecodeFlag
JEX HICRE L7284, Python 13V —REY 2 — DA VK- FREIC .pyc 7 7 4 VO E kA

A,

-B #+ 7Y 3 > ¢ PYTHONDONTWRITEBYTECODE BRISZHTCHREL 9,

int Py_FrozenFlag
Py_GetPath() OHFTEY 2 —IRBARZAZEIDHL TVWE L EDT T — Ry =Y ZMHIL 75,

_freeze_importlib B 25 ALY frozenmain 7' v 2T AMBERT 2IENFT 7 TF,

int Py_HashRandomizationFlag
PYTHONHASHSEED BRSEARAZE TR W FINCRE SNIIFGEIT, 1 BPRESNE T,

7 2 7 ¥a Th\WEE., PYTHONHASHSEED BRIRAZHK ZHiA S — 7Ly b > ay— FEOHEEL
¥9,

int Py_IgnoreEnvironmentFlag
2T PYTHON* BRIFZAEZ MM L £ 3, 21X, PYTHONPATH X PYTHONHOME 7% ¥ C3,

-EAXFvarve -1 A arTHRELET,

int Py_InspectFlag
BHIDSIEICRA I VT I BEESI N B -c A 7Y a VORI NERIZ, sys.stdin X —3 F
NMCHAZINRBWE ETH>TH, A2V T Ipaxy REFEF LKA VXS 774 TE=-FIZA
DET,

-i +7°3 3 > ¢ PYTHONINSPECT BEZHTHREL FT,

int Py_InteractiveFlag
i AT a v TRIELE T,

int Py_IsolatedFlag
Python Z[RREE— FTHEITLE T, FREEE— FTIX sys.path ZRZV DT 4 L7 U2
DYA bRy =Y DT 4 L7 M) 2EAEEA,

I F S aryTCHRELET,
N—3a v 3.4 TEM.

int Py_LegacyWindowsFSEncodingFlag
T3 BERTRVEREZ, 77ANVS AT ALY a—F 4 YW UTF-8 > a—F 4 Y7 ofb D
I mbecs TYaA—F 4 YIHBEONET,

PYTHONLEGACYWINDOWSFSENCODING BRIBZEHMETH WX FINCHESINZIGEIT. 1 KHRESH
%9,

kDL I PEP 529 2B LTI EEW,

M e]RE 2 3R5: Windows o

9.2. JO—-NILBREEH 187
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int Py_LegacyWindowsStdioFlag
7 5 7HE B TRWEE. WindowsConsoleI0 DD D IT i0.FileI0 % sys DFMER MY —L ¥ L
TEWE T,

PYTHONLEGACYWINDOWSSTDIO FRIBZERMZE TR W FINCHREEINZHEIC. 1 KERESINET,
EDEELLIZ PEP 528 2B L TL X\,
FHa]REA 3218 Windows .

int Py_NoSiteFlag
site EY 22—/l ® import &, ZDEY 2 —HT7R > TWiz site Z & D sys.path NDIEIEZ L)
WCLET, BT site ZIRIIC import LTH, ZNHDFIFIETINFEA (FITLEZVWERIZ.
site.main() ZFEXHLTLZE W),

S AT aryTHRELET,

int Py_NoUserSiteDirectory
AP CNYT—SDT 1LY k) % sys.path ITEML FH A

-s *+ 7> a ., -I. PYTHONNOUSERSITE IRIEZH TR EL E T,

int Py_OptimizeFlag
-0 *+ > a >~ ¥ PYTHONOPTIMIZE BEZMCTHELET,

int Py_QuietFlag
AVRIT VT4 7E—FTH copyright ENXN=Ta DXy tE—IZRRLER A,

-q A7 aryTHRELET,
N— a v 3.2 TEM.

int Py_UnbufferedStdioFlag
RN BT S — 2Ny 77 YU Y 7 LRWE SITREIL $3,

-u 4 7> a >~ ¥ PYTHONUNBUFFERED BRIEZ M CTHREL £7,

int Py_VerboseFlag
EV a2 APHULEI N7V ICA v =YL, ZADBEZ (77 A VARENL I VED 2 —
V) BB — RFENOrZERRLET, H) 2 U EDEEE. EY2a—-L2MRTILECF v
L7 7ANZERAy =V MNLE T, $ RTROEY 2 -7 V=27 v AT 2 1HR
BRMELE T,

-v * 73 a ¥ PYTHONVERBOSE BIEZ M THREL F75,

188 % 9 & #HAML (initialization). & THIE (finalization). AL v R
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9.3 1>2—71) XDOYHAL L #& T HIE

void Py_Initialize()

Python £ > & — 7V 2 2@t L £ ¥, Python ODEDAAZRITS 7 SV r—>a > Tk, ods
W2 Python/C API Zfff3 2 X D AN Z OB EZTIH 2T D T/ A, WL 2204
IZDWTIE Python #ERLLART 2B L TLI2& W,

COBBIER - FBEAEY 2 —L DT —7 )L (sys.modules) ZHHUL L., Higr 22 EY 2 —LH#E,
builtins __,sys BERLET, /2, Y2 —LME R (sys.path) WAL L 5,
sys.argv OXEIFITVWER A, FET 2ITIE, PySys_SetdrguEzr () o T & W, ZOBEE%
(Py_FinalizeEz() ZMHIFIT) BEMIHL THABITVELA, RDHEIZD D A, LK
M, 2Bz 7 —T9,

, __main

JEFR:  Windows Tld 0_TEXT 7*5 0 _BINARY N2 VY —LE— FRZEEXNFETH, ZhEZo C
SR LBFoTNWEaryY —TO Python BADFEVHETICHHEEERIZFLE T,

void Py_InitializeEx(int initsigs)

initsigs W2 1 BIEL725E. OB Py_Initialize() XAU LD WCEMEL £F, initsigs 12 0
ZIELRGE. VRO S 7 F ANy RS DB EA Xy 755 Z e TE, ZHud Python O
DIABTHEATL & 9,

int Py_IsInitialized()

Python 4 ¥ X 7V Z3WH{LEATHNFE L) 2, THRFNEH (r) ZRLET,
Py FinalizeEx () ZMUOH L72RIX. Py Initialize() ZHEUEMUIHTET, ZOBEBIIEBEERL
%9,

int Py_FinalizeEx()

Py_Initialize() & ZHLHED Python/C API A TIT - 22 TCOWELULEZE O HE L, &
%D Py Initialize() FEOH LLIRIZ Python 4 Y X 7V ZBERLT-E2TOY 74 Y& T ) &
(sub-interpreter, NELD Py_NewInterpreter() ZZM) ZHEEL £3 ., HENZRHTIX. Z OB
12 & 2T Python 4 ¥ & 7Y XDMER L7z X BV IZLTREIRENE T, ZOB%E (Py_Initialize()
ZIHEIC) BEFCHLTOMHITVERA, BEIZEDHEEZ 0 T, KTAHP (Nv 77007
ENT—RDOEZHL) O 7 —DH-75E1F -1 WHREINET,

ZOBEPREIN TV LHEEHIINW 225D £F, Python DEDAALZToTWE T SV ==
YT, 7V =y a v EEHEHT S Z % Python ZEEEILI-VWIeSHD T, £ BN
0 — RA[REA 7F Y (H5 Wi DLL) 25 Python 4 ¥ X 7Y Z%ku— K357 71— arTlid,
DLL #7 > u— FJ 3H0IC Python BHER LAV EZLETHRRLEZVWEEZ 22 LOAEEA. 7
TV r—=2ayNTRETWS XEY Y —7 ZBH3 22, BFE Python DHERLIEXEY 27
TV =2 a OB THICHRRE BV EERS L& HD 7,

NTBEELVEFERFE: V2L EYV2—VADOF TV 27 NI T VY XL RIEFTHIBREI N E T,
DD, MDA T2 b (MEA T2 P BEAET) REV 2 —VIKET TR T X
(Ldel__O AV vy F)DRBLTLES ZeAHDFT, BIHNCa— FEIND X518 o TV EHLR
EY 2 —H Python iIZk->Tur— FIATWEEE, 7or— I FEHA, Python HHEMRL 7=

9.3.

12 2—T) 2O L& T R 189
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RAEVDPDOTDPRBSMBMENZ DS LNLERA (REVV—22HALEL, E30WELTK
IV, A7V 7 MEOERSIICHREIN TV R X BV RISV DD £F, ILRE
Ja—UPBHRLIEAEBVEMREINBRNZ DD £F, FHREY 2 — i ko T, #IHAbL—
Fr 2 BEUEMOHTEIELSEMELROWI DR HD ET, 25 LRBIE, Py_Initialize() R
Py_FinalizeEz() % 2 UL EMFOHT LRI DEE T,

S L T BEE A X b cpython._PySys_ClearAuditHooks %#i#EH L %73,

N—3a v 3.6 TEM.

void Py_Finalize()

ZDOBRIE Py_FinalizeEz () DBITHIMAN—T a T, RDENRDHD FE A,

9.4 7OEXTARFDNFA—%

int Py_SetStandardStreamEncoding(const char *encoding, const char *errors)

b L Py Initialize() DPFHINZ S, ZOBEEIEZDRNCHEZITIUER D ¥ A, ZEHED 10 12
BWT, YOz rya—T4 I BIUOYART S R[S 5%, str.encode() ¥ [EMRDEKRTIS
ELET,

Zhid, BREEZTRDE D 72 WERIC PYTHONIOENCODING OfE% FEX L, HOAAI— R 10 =¥
OA—F 4 Ayt — L TEBRLE52LET,

encoding ¥ errors D¥H S FE /=XM% NULL 123 % Z & C. PYTHONIOENCODING ¥ 77 # /L b
EOEE L ERIITAZMES ZePTEET (MOFREIKEFELET),

ZDRE (5 WVIIMOFEE) 12Bb 5 F. sys.stderr 1ZHIC "backslashreplace” TF — Y Ko %
i ZXITHERLTIEE W,

Py _FinalizeEx() ZWFEUH L723GEE, Py_Initialize() ZMEUCHTEIIC. ZOBEKEHEENOH
TRERHZTL & Do

RILT=6 0 2, 7 —0HEIF 0 THRWEZIRL XS (BlRIE. £ > 27) 2z,
ORI ENTHE),

N—a v 3.4 Tl

void Py_SetProgramName (const wchar_t *name)

ZOBBEMUOHT RS, BYNC Py_Initialize() ZMOHT XD dRNCHEIH X RIFERD F
BA., ZOBIEIA 27 22705 4D nain() BEICHEE L7z argv[0] 5IBDELZHZ EF
(V4 Py 77 2CEBmINET). ZO58UEIE. Py_GetPath() . LIRS Z DD B,
A4 YR ZRDOEITAREE D & Python 5> & A4 554 75 UADHMASZ BTG T 3 7-01{fbi
%5, 774V FDfEIF 'python' T, 5HEFL OIS NV A F ¥ ¥ 527 2 XFHIT, #HZL
PEREBIC A > TWRITUER ST, ZORRIRZ T 025 ADFETHICEELTIEARD £X¥ A, Python
AR TV EZANDI— T, ZOREHBEONEEZEET2dDIE—VHD FEA,

NA M XFHN % wchar_* XFHNIT 32— K § 5121d Py_DecodeLocale() o T 7ZE W,

190
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wchar* Py_GetProgramName ()
Py_SetProgramlame () CRRESINI=T BT T L5, T74N0 207075 24%IRLET, BB
BRI SEFHNIRA ¥ 2 EE SRR 2 R L £, BBOMTHLAZZOEEZZEETE L A,

wchar t* Py_GetPrefix ()

TS5y b 74— LIERED 7 2 ANEEDBA VAP — AL ERNTWBIGFHTH B prefic ZIRLET, Z0D
X Py_SetProgramlame() Ty FEN7=T 0T T LHRNWL D0 DRFEAEE D LIz, BicxDHE
MELHRI»SBIINE T, FIZIE. Fv 75 540 ' /usr/local/bin/python' DA, prefix &
'/usr/local' 272D 35, BBINIRTXFAHIRA > RITENLEEEEZR L F5; BEBOFECHL
X DEZ2EHETEEEA, ZOMEIZ Y FTLRLD Makefile ICHHE I N TV B ZEE prefix .
Pl R{EIZ configure A7V 7 MIHEE L7z ——prefix 5IBUCHIGE L TWVWE T, ZD{EIX Python
a— K250k sys.prefix & LTHAIATE 9, Z4ud Unix TOABEHTT, RICHHT 2885
RLTIZE W,

wchar t* Py_GetExecPrefix()
T T4 =L EKIE DT 7 ANDBA VAR —NLEINTVEEFITH S exec-prefic ZIRLE T, TD
X Py_SetProgramlame() Ty s EN7=T 0T T LBV D0 DRFEAEMEZ D LIz, BicxDE
HEZHRID S BIE N E T, BlZIE v r T L4205 ' /usr/local/bin/python' DA, exec-prefix
¥ '/usr/local' 122D F 3, BEDIR T XFFIRA ¥ X I LREEEEB LR L £75; BRI
CHLAZZOEE2ZETEEHA, ZOMEIE Y TLNLOD Makefile IHE SN TV S A
exec_prefix %, B/l F{HIZ configure A7V 7 MIHEE L7z ——exec-prefix BIHBUIHIEL TV
¥, ZOfHEIX Python 2— F2 513 sys.exec_prefix & L THIHTE 5, Unix DATERHTT,

B 729 P74 —LMKEFDT7 7 AV (FATRASLHEEGI A 77 0) 25lo74 L7 U Y Y —HIZ
A VAF—LENTWVWBIBE, exec-prefix 1% prefix ¥ B b 3, AL A4 > 2 b — L BETIZ,
TI9 N7 = LIERFD T 7 4D Jusr/local KD ENZ—F, TI7v v 7+ —sKFDT7 >
A W& /usr/local/plat ¥ 7YV —KINDLNET,

—INC, I b T A —L2iE N—FT T Y7 2777 IVOMAEDOEERLE T, f
ZI2. Solaris 2.x ZEEXETW2S Sparc ¥ VIEETHLE T 7Y b7+ —LTHBARLETI
Solaris 2.x ZEWEXH TV Intel v VIXES TI7 v b 74—k DEFTL, FL Intel v > T
% Linux ZEMES B TWARLERLFND Ty b7 4 —LTF, —MINCIE, RACARL—T 4 V7
VRATLTH, AV —VEYVarvOEIDDIIERSE T 7Y b7+ —LTT, I Unix DARL —
T4 YT RAT ADEEFFFEELATT; JE Unix O ZAF LT, A/ VA= HEIZETHE
7o TWT, prefix % exec-prefix IZIFEHRDIR L BXFIINREZINTVET, TV LFEALD
Python X4 F 2 —=FREZ7 Iy b 74— 2IBELRVOTHERLTLLEZE W (ZRZL, o=V 3
> ® Python Ta ¥ A4 LV ENPIEEFEL ET!),

AT LEFHE L, mount X automount YR T AERHoT,. T 7y P 7+ —LHD /usr/local/
plat ®RR o7 7 ANV AT ARCEE, 77y b7+ —LMT /usr/local ZHET 2 7-DDHRE
FHiEREH>TOETL &9,

wchar _t* Py_GetProgramFullPath()
Python ZTRIREIERDOFTER TR I 282 B LET; ZOMEIET 7 4L bDEY 2 —LRR R %
(RiRD Py_SetProgramiame () TWEZNIZ) 0/ F 2140 58T 2 BICEIERMNCEIE SN E
T BIBDNIR T SCFANAR A ¥ ZIFERHRERTI IR U 3 B LANZ Z OfEZ2 A ETE %

9.4. 7OLRTARFDINFA—% 191
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BFA. ZOfEIX Python 2— F2 513 sys.executable ¥ L THHTE 3,

wchar_t* Py_GetPath()

Return the default module search path; this is computed from the program name (set by
Py_SetProgramName () above) and some environment variables. The returned string consists of a
series of directory names separated by a platform dependent delimiter character. The delimiter
character is ':' on Unix and macOS, ';' on Windows. The returned string points into static
storage; the caller should not modify its value. The list sys.path is initialized with this value on
interpreter startup; it can be (and usually is) modified later to change the search path for loading

modules.

void Py_SetPath(const wchar_t *)

Set the default module search path. If this function is called before Py _Initialize(), then
Py_GetPath() won’t attempt to compute a default search path but uses the one provided instead.
This is useful if Python is embedded by an application that has full knowledge of the location
of all modules. The path components should be separated by the platform dependent delimiter

character, which is ':' on Unix and macOS, ';' on Windows.

This also causes sys.executable to be set to the program full path (see
Py_GetProgramFullPath()) and for sys.prefix and sys.exec_prefix to be empty. It is
up to the caller to modify these if required after calling Py_Initialize().

NA PXFFH)E wechar_* XFFNCT 2 — KT 3121& Py_DecodeLocale() - TL7Z& W,
RAGIEIINHTar—anET, Lo T, MOH LB TRIUOH LTSI BZ @R TEET,

N—=YaYv 3.8 TEHE: 70l 7 LD4ENRbo T, 7 uFT LD 7N RAD:data: sys. executable
Wb d X5k FLi

const char® Py_GetVersion()

Python £ Y27V XDN=Y a Y ZIBELET, N—=YaViE RO &SRO FHITT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

The first word (up to the first space character) is the current Python version; the first characters are
the major and minor version separated by a period. The returned string points into static storage;

the caller should not modify its value. The value is available to Python code as sys.version.

const char®* Py_GetPlatform()

Return the platform identifier for the current platform. On Unix, this is formed from the "official”
name of the operating system, converted to lower case, followed by the major revision number;
e.g., for Solaris 2.x, which is also known as SunOS 5.x, the value is 'sunos5'. On macOS, it is
'darwin'. On Windows, it is 'win'. The returned string points into static storage; the caller

should not modify its value. The value is available to Python code as sys.platform.

const char®* Py_GetCopyright ()

BIED Python N— a T 2 AROEFMRT T ZEL 3. HIZIX

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'
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BIRNE S AR A >~ Z3E LB 2 & L £5; RO OH LR OEZ2EETE 8
Ao ZDfEIZ Python 2— FH 513 sys.copyright & LTHIATE £3,

const char® Py_GetCompiler ()

BAEf o TWnd N—Y 2 D Python ZE NV RT3V T Y %4 Z 2R F8 %, MiENT
B o 723053 2R L £ 3, Bl Zi:

"[GcC 2.7.2.2]"

BEELAYIR 3 X FHIAR A ¥ ZIIERR 2RI 2 IR U E 3 B LANZ Z OEZ A ETE 54
Ao ZODfHIZ Python 2 — K22513 sys.version O—#ie L THD HEE T,

const char® Py_GetBuildInfo()

BfEffi 5 T3 Python £ Y X XY XA VAR VAD, ¥—4r Y AF/S L L FHKICHET 2 BREIR
LEd, fIZR

"#67, Aug 1 1997, 22:34:28"

BEEUAYIR 33 FHIAR A ¥ ZIIFH 2L RS2 R L E 3 O CHE LM o2 ZETCE 8
Ao ZODfHIZ Python 2 — K253 sys.version O—#i& L THD H¥EF 3,

void PySys_SetArgvEx (int arge, wchar t **argv, int updatepath)

arge BE argu IZESWT sys.argv ZRELE T, ThHD58E 7027 40 main() ZHEL
725U TR T, PO ERD Python 4 ¥ R 7V RDIEEL 72 - TV B ETHROLRITTIE
Bl FITINBRZ VT MEEBRULRTNEROBRVEDINEVE T, FTT2R7 0 7 Maiian
A argy ORAIOBERIIELFINC L TN FVERA, ZOBKD sys.argy OFIHAMICHRL 7=
Ba. M@= o —% Py_FatalError() THISGEET,

updatepath 73 0 DFGE, T ZETOEEN Z OBEEMN T2 Z 8 DETTY, updatepath 73 0 TRV
A, ZOBIX sys.path ZLLFO 703 ) X AICEOWTEIEL 35

o FHETABAZ VT MOAHID argv[0] WKEINELGE, ZOR2 V) T 235 25 Ot 2%
sys.path OEBICEML $79,

o THLADEHE (arge 3 0 725720, argvl0] DBEET 27 7 A VEAEIBEL TORVEE).,
sys.path QIO X FHZEBMLE T, ZAUIBEDIEET « L7 bY (".") ZIEIEICEM
T5DLRULTT,

NA P XFH)%E wchar_* XFAHNZT 2 — K F 5121 Py_DecodeLocale() ZffioTL7Z2& W,

AR B—ox27 V)7 bEFITTILHOHEHMNT Python 4 Y X7V ZEHDIAATWSE 7 7)) 7 —
> a Tl updatepath 12 0 ZHEL T, BDERGEIZEDT sys.path ZEHT 22 2BTIHL
3, CVE-2008-5983 ZZHL T2 & W\,

3.1.3 K DEIDN— a ¥ Tld, PySys_Setdrgv() OMUFH LDTET L72#IC sys.path OFEEHDE
FrWMOWEFT T, ALIHRMELNET, HIRIXZDL S ITHVET:

9.4.
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PyRun_SimpleString("import sys; sys.path.pop(0)\n");

N—a v 3.1.3 TEM.

void PySys_SetArgv(int argc, wchar_t **arguv)
COBEIE, python £ Y X T VRN -1 7> a v ETEFTINRTVWEIHARZRE
PySys_SetArguEz () @ updatepath 12 1 ZFHEL=DEFET X5 WCEIEL £3,

NA MXFFH)%E wechar_* XFFNCT 2 — KT 3121 Py_DecodeLocale() o TL7Z& W,
N— g 3.4 TEH: updatepath DEIZ -1 & 7> a YITKEFEL T,

void Py_SetPythonHome (const wchar t *home)
Python S A 75U 0H S, 7741 +D "home” 74 L7 bV ZFRELET, 5/HDOXFF| D
FBRIZOWTIE PYTHONHOME 22 L TL 2 &0,

SIEIIFIR R P L= IREINT T I LAETHIEZIHRZ 5NV E S REBKIHEDOLFITH
BNRETY, Python 1 VX FVXIZZIDA ML —CONEEZEEL EHA,

NA MXFFHN % wchar_* XFHNZT 32— K5 3121d Py_DecodeLocale() o TL7ZE W,

w__char* Py_GetPythonHome ()
HiElD Py_SetPythonHome () WEUH U CRRE X727 7 4V b @D "home” %>, PYTHONHOME BRIGZ %L
PREZINTOVIUIZDEZRL ET,

2

9.5 XL w RIRRE (thread state) £/ O—NIL1>&2TF) 20w Y (global

interpreter lock)

Python 4 ¥ & 7V ZIIFHEIIEA LYy RE—T7TEH D FHA, vLF XL vy FD Python 707 J L%k
R=+F2372012, JO-NILA2R2TVEOYYT H2W0VIE GIL eMEEh 2 27 a—ouka vy 7 FEEL T
WT, BWEDAL v R3S Python 7Y =2 MIERIZT 7R AT AHIICHT Oy 7 2 EBHRLRTFIER S 7%
{BoTWVWET, By ZEENRFIUR, BMARETIZ, SAVFRALy R7uT7 7 LOFETICHERT %
RITAREEDR DD T, L XE, Z2ODALy RPREILA TV 227 VOB A T > P EFEFHCA V2 ) X
YET e, BRIZBRA Y Y MEZETRS—EZFULIA Y7 VR a0 LOLER A,

I, GIL R LA L vy FETH Python 7Y =7 b R#EL/= D, Python/C API BiEx MO0
HLZDTEZLWIL—ADH D FF, WITWHEZLZI 21— 2701, 4 Y27 ZIEHICE »
I RIBIRLI-DIEHL72D LET, (sys.setswitchinterval() ZZM) Zomy 2737wy 7HBEID S
3% I/O BEDIHETH RN - IEX N, 1/0 2ERT B2 AL v K3 1/0 #8EOR T 5o, fioxL v K
DPEETE2 K51TLTVETD,

Python 4 ¥ & 7Y RiZAL v F T KHERIGERE PyThreadState ¥ FEEN 2 7 — XEEDHITHRITEL £
T 2L T — LAY UTHED PyThreadState T RA VX% 1 2Fb % T, ZO7/p—rUL%E
% PyThreadState_Get () Zffio THIBTE £7,
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9.5.1 #i3kJ— KT GIL ZfEKI S

GIL ZHET 213 AL Da— Fid, RO X5 R BaMEIC D £5:

Save the thread state in a local variable.
Release the global interpreter lock.

. Do some blocking I/0 operation ...
Reacquire the global interpreter lock.

Restore the thread state from the local variable.

Z OREEIRIEE IR DT, FEAHMICT A0 200~ 7 uhpflEINTVET:

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/0 operation ...
Py_END_ALLOW_THREADS

Py BEGIN ALLOW THREADS <~ 7 mid#il-e7mnv 7 kAL. BLu—2 L1 E¥EE
Py _END_ALLOW_ THREADS W& 7w v 7 %FAL 3,

ll
-
94
o

Fo7uy Z2@3R0a— FICERASINET:

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/0 operation ...
PyEval_RestoreThread(_save);

NS OBEBOEEZFHAL X9, GIL 3BREDAL v NIREBZIETRA v 2 2RET2DIbhE T,
0y 7 2R LTALy MREZRET 6. vy 7 2R3 28NCBED R L v NIREERA > X Z2HG L T
BHRZFUIZRD FEA (DALY FRFCSEry 72HEEL T, HOoDAL Yy FIREZ 70— LR
WKRELTLESI DB LRV DESTY), #iZ, vy 72EBLTALy FREZERT 2BCIE. Z7a—
INVERNZ ALy FIREERA > 22 RIF T BHIC0 v 272G L TE2RITNIRD $E A,

AR GIL 2RT2DIXNEL AN RT LD /0 BEBEZEEHTRTTA, XEVY Ny 7 7 1IN T5E
MERIEEbD X 512, Python DA 7Y =7 MZ7 7 A LRWERED» 2 25 HNMEZIEOH T 2 23 GIL
PRRINT 2 2 L I3ERTT, FlZIE, z1ib % hashlib EY 2 —WIFEHFER Y & 2 5B ORNIC GIL %@
L%,
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9.5.2 Python UATHESNIAL Y R

Python API #i@ L CTfESN/2 AL v K (threading £ 2 — /LR Y) TIEXHBMIC AL v FIREENEI D Y4
ToHNT, LEEOA-FRIELKEZES, LiL. (BHEITRAL Yy FEHEZTINTOI4 757V EICK
DICBRBTALy FEER LGS, ZOX Ly FIZX GIL 2372 < . ALy FIREF—&2HEEKRb RNk
WHERTZ2REDNDH D £3,

ZDOX5KRAL Y K25 Python 22— FEMUHTREND 255G RO 77V hba—ANy 7T 5
API 203k K &% 01TF). Python/C API ZFFONHITRIIC, AL v RIREET — ZMERE AR L. GIL %
BISEL, ALy NIREBRA VR EREFTEIL T, ALy FEA VR T Y RIZEFLZITNERD A, R
Ly ROMEEERKZT-H, ALy FIREBRA V&%V Ey FLT, vy Z2HL. RFBICAL v FIRKEET—
ZEERD X E Y 2L RFERD 8 A,

PyGILState_Ensure() ¥ PyGILState Release() & Z DM % HEWIZITVWE T, CORXL v FH 5
Python % MOV 3B 5RIE O e B TF:

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction();

/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release(gstate) ;

PyGILState_x() BAEUE. (Py_Initialize() WX XoTHEMI/ESNDS) Fu—n"A A VX TY X1 D7
UDTFIET 2 L ARET 2 FITRE D TRE W, Python & (Py_NewInterpreter() Zffio=T) BMDA ¥
RTYREAFRTEDZLIREDDIEDD FTRAD, HEBA > & 7Y XY PyGILState_*() API ZiE¢ TfH
SZEEFVR-IPEINRTVEEA,

9.5.3 Cautions about fork()

Another important thing to note about threads is their behaviour in the face of the C fork() call. On
most systems with fork(), after a process forks only the thread that issued the fork will exist. This has

a concrete impact both on how locks must be handled and on all stored state in CPython’s runtime.

The fact that only the ”current” thread remains means any locks held by other threads will never be
released. Python solves this for os.fork() by acquiring the locks it uses internally before the fork,
and releasing them afterwards. In addition, it resets any lock-objects in the child. When extending or
embedding Python, there is no way to inform Python of additional (non-Python) locks that need to be
acquired before or reset after a fork. OS facilities such as pthread_atfork() would need to be used to
accomplish the same thing. Additionally, when extending or embedding Python, calling fork() directly
rather than through os.fork() (and returning to or calling into Python) may result in a deadlock by one
of Python’s internal locks being held by a thread that is defunct after the fork. Py0S_AfterFork_Child()

tries to reset the necessary locks, but is not always able to.
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The fact that all other threads go away also means that CPython’s runtime state there must be cleaned
up properly, which os.fork() does. This means finalizing all other PyThreadState objects belonging to
the current interpreter and all other PyInterpreterState objects. Due to this and the special nature
of the "main” interpreter, fork() should only be called in that interpreter’s "main” thread, where
the CPython global runtime was originally initialized. The only exception is if exec() will be called

immediately after.

9.5.4 FLAJL API

C iR EFH W72 D Python 4 &2 7V X2 HbiAte ¥ &1k D —BINELN 2 BPLEIIXRDO B Y TT:

PyInterpreterState
D7 — XEERIE. HRAEEST 2 ZBOA Ly FEITHAESIA TV IREEZXRBEIL XS, LA v X
TV RETBAL v FIFEY 2 — VERIBERSZ oMW < 000NN REREZHELTVES,
DREERITIZANB (public) DX ¥ NEH D 8 A

BR2A V2TV RIETEAL Yy FIETIE., FHEARGERZXEY, BEPATVWE 77 A LTAIZ Y TR
R¥rWVolzT ot RDREERRNT, HPRETIRMIEFEINTVWERA, GIL b FE/, ALy KR
YDA YRTY)RIZBLTWENICEOLTIRTORAL y FTHEINTVWET,

PyThreadState
This data structure represents the state of a single thread. The only public data member is interp

(PyInterpreterState *), which points to this thread’s interpreter state.

void PyEval_InitThreads()

Deprecated function which does nothing.
In Python 3.6 and older, this function created the GIL if it didn’t exist.
N— 3 v 3.9 TEHE: The function now does nothing.

N—=Tary 37 TEHE: ZOBBII Py_Initialize() DHIFRHEINS X512 D, DIDIWLL
TRHEZDH S LD F L

N—Yar 32 TEHE: OB Py_Initialize) EVFNCPEOHET I TERL D E L
Deprecated since version 3.9, will be removed in version 3.11.

int PyEval_ThreadsInitialized()
PyEval_InitThreads () Z 3 CIMFH LTV SHEIRE i) 2IRL 9, ORI, GIL 2
BEETMOHTIEDTEZTOT, Y ZNRALy FTETLTVRHEIIER v 7 B# D API
PR U &) 272 D12ffiS e I TEE T,

N—Ta 3.7 TEHE: GIL 7 Py_Initialize() TAHHLINZ X512k L7
Deprecated since version 3.9, will be removed in version 3.11.

PyThreadState* PyEval_SaveThread()
(GIL MR ENTWSI5E) GIL Zf# LT, AL v FOIRRE%Z NULL 12 L, DAETO R L v FIRAE
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(NULL 12372 D $8A) ZIRLET, By 7T TRAERINATVWEHE, HEOA Ly Roiny 7%
G L TWRIFUIRD £EA,

void PyEval_RestoreThread (PyThreadState *tstate)

(GIL MR ENTWS5E) GIL 25 LT, BEDRAL v FIREEZ tstate ICHREL £ 3, tstate 1&
NULL TH->TidR D F¥ A, GIL PERINTVT, ZOBBENUHLZAL Yy RATTIIE Y 7
PEELTWREE, Ty ey Zicb 3,

ER: TUXALDPKETUEELTWR L EIC, ALy K256 ZOBBENUHTE, ZOAL Y R
A Python ICX o TR EN/zdDTE Ao/ LTHR TV LN E T, _Py_IsFinalizing()
% sys.is_finalizing() 25 &, ZOBBEZMNOHTHIICA > 2 7Y XK T S5 @EDRH
BOPHERTE, HERVWAL Yy FORTOET SN ET,

PyThreadState® PyThreadState_Get ()

BEDRL Yy FIREEZIEL 7, GIL 245 L T ARTAER D $8A. HEDZL v FIRREA NULL
o, (MO LMD NULL F 2 v 72 LR TTREII0) ZOMBMEBEHNT S —2R2ZF K51
RoTWET,

PyThreadState* PyThreadState_Swap (PyThreadState *tstate)

WEDAL v FIRRE®R tstate ITIEE LA L vy NIREEE ANZE X 5, tstate 1& NULL DHEDVH D F
T, GIL 2L CuvwRiThEkz s 3. Bl A,

UTRoBIZAL Yy FO—AA AL —Y%FHLTWT, 374 02 VR DEH#ERD D - A:

PyGILState STATE PyGILState_Ensure()

Python @IREES GIL IZBbH 53, FEITH AL v FT Python C API DMK ULBAIREL 125 X
SICLET, ZOBBUIRAL Yy FNTHETOMIET I ENTELEITLN, BT ETOFUTHELIC
MG LT PyGILState Release() ZM-UOMTHENDH D %3, @K, PyGILState_Ensure() FEUF
L ¥ PyGILState_Release() WEUHILOMITZ AL DAL v RBE APT 232 2 & H
TE %9, Release() DHNCAL v FREFBELINTORINERD $HA. HlZIE BHO
Py_BEGIN_ALLOW THREADS ~ 2 Q¥ Py END_ALLOW THREADS (X fff$2Z e TEE T,

R DX PyGILState_ Ensure() WU LD AL v FIREBEREML 27 ~N>¥ FA7 T,
PyGILState_Release() (2 LT Python Z[F UREBICMR 7R ITNIXRD FH A, BEMTHL
HABETTH, NV FAZHETZ 21 TEERA - 202N D PyGILState_Ensure() WEUH L
TAY RAZRIFEL. MBT % PyGILState_Release() MEUH L THEL TL 72X W,

B @R L &, ETFHOR Ly FIZ GIL 2FiE L TWT, {TE® Python 2— FE2E{TTE
ij—o m@@ﬁiﬁ&biﬁﬁﬁgﬁlﬁh—f‘?o

ER: FURALPKTILEEZLTWS L EIL, ALy RS IOMBEFUIHTE, ZOAL Y F
5 Python 12X o TR E N2 DTE o7 LTHKE T LNE T, _Py_IsFinalizing()
% sys.is_finalizing() 25 &, ZOEBEMOHTHIICA > 27V XK T S5 @BEDRH
ROPHERTE, WEhWALy FORTHABITISONE T,
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void PyGILState_Release (PyGILState_ STATE)
BEELEITRTOYVY —XZ2@BRLET, ZOMBEFOHT 2. Python DIREEIZH ST %
PyGILState_Ensure() ZWMOHTHIEF L b 3 (@E. ZORBETIHELITTREDLY
DEBADT, GILState API ZHA T2 X512 LTLZE W),

PyGILState_Ensure() ZMUHTHEE. HFFR—A Ly FNTHIET % PyGILState_Release()
ZIECH L TL 72X 0,

PyThreadState* PyGILState_GetThisThreadState ()
DALy FOBIEDOAL vy FOKREZEIGL $9, ZNETHAED AL v FT GILState API Zffio
722 e VG AIR, NULL 2SR D £9, XA Y ALy RTHHDRL v MIREEICE T 30 H L2 4
CLRVELTH, XA VAL y NIZEIZAL y FREDHEREZF > TVA Z L ITERELTIEZ W,
TIHRKoTWBHINEEICANLASEEED L ZBWIRED 12T T,

int PyGILState_Check()
BEDAL Yy R GIL ZIRFEFL TV A2 613 1 2, 25 TR0 ZBRLET, ZoOBKIIWDT
HEYDAL Y RS THMUHT I TEE T, Python AL v FORELYIHLINTED, BE
GIL ZIRFFLTWAHAEICDA 1 ZIBRLE T, ZHEEIIAS—/BKTHOBEK TS, ZoREUI.
FIZEI— NNy 7DV THFAPPLAEVEID Y THAEETERTL X 5, RERSLH, GIL 2ny 7 &
NTWVB e Hl> TWIUE, FFUH LT sensitive RITEIZSITT 5 Z e 3 TE, £ 5 TRIFIUIER
R0 DITIREZTES B TELIZNLTT,

N— g v 3.4 TEM.

DFo~x7ruid, @ERRBICEI a2 3V ES; Python Y —XEAWHNOMERABZ R T2
2\,

Py_BEGIN_ALLOW_THREADS
Zo~7r7nu%k @M T % { PyThreadState *_save; _save = PyEval_SaveThread(); IZ7%
DET, 70 RHAEEFBNIPIA> TR I ICFERL T EZIY;, ZOEMEIMIZ®HRT
Py_END_ALLOW_ THREADS =7 B & X IGEBRITIUIR D EFR A, 7 BIZDOVWTOFH L WVERIT
FEESRL T ZEW,

Py_END_ALLOW_THREADS
o~ u%xfERT % PyEval_RestoreThread(_save); } IC/& D £3, ~ 27 v ZB X HHHINAH
A2 TW3 ZEIZHERLTLZEW; ZOFEINIERTD Py_BEGIN ALLOW_THREADS <7 v & MG L
TWRIFIUERD FHA, 7B IRZOWTOFELWHEmIZ EFLESIRL TL X0,

Py_BLOCK_THREADS
IO~ mn%EMT %L PyEval_RestoreThread(_save); X7 D £ 3: BAUKEFEIMD W
Py _END_ALLOW_THREADS ¥ [AL T3,

Py_UNBLOCK_THREADS
IO~ u%EM T 5 _save = PyEval_SaveThread(); 272 D ¥£3: B ZEFEIMD LW
Py_BEGIN ALLOW_THREADS YU T,
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9.5.5 (ELANJL API

ROETORRIL Py_Initialize() DRICFFFHSI LITIUIRD TH A,
N—=Par 37 TEH: Py Initialize() & GIL LT 2 K51k L7z

PylInterpreterState® PyInterpreterState_New()
LA Y& T XREF 7Y 27 b 2AERLET, GIL ZIREF L TBLEREZD D FEAD. 20
BEE R 2 IO THEDN D 25 E IR L TBVWRIEI DRI WTL & 5,

I LT BEE A N> b cpython.PyInterpreterState_New % iEHI L %3,

void PyInterpreterState_Clear (PylnterpreterState *interp)
AVRTYVRIREA T =7 PHNOLTOERZ Yy PLET, GIL ZHREELTORITIUIRD ¥
Ao

SIEIEL T BEE A N> b cpython.PyInterpreterState_Clear %L ¥ 73,

void PyInterpreterState_Delete (PylnterpreterState *interp)
AVRTYVRIKEA TS 27 VEEELET, GIL ZIRF L TBLDLBEEIHD FHA 1 ¥EX TV X
IRREIX PyInterpreterState_Clear() THOHLPUBH VY b LTEPRITIUIRD VA,

PyThreadState® PyThreadState_New ( PylnterpreterState *interp)
BELIEA YR TVRATI 27 MBI 28722 ALy RIREBAX 7Y =7 b 2K L ET, GIL %
REELTBIBEEID D FEAD. ZOBBERLZ T THREND 25513/ LTBVWRIES
HEOTL & D,

void PyThreadState_Clear (PyThreadState *tstate)
ALy FREA 7Y =227 FADORTONEHREZ VLY FLE T, GIL 2R L TWRITIUIZRD $E A

N—Y a ¥ 3.9 TEZH: This function now calls the PyThreadState.on_delete callback. Previ-
ously, that happened in PyThreadState_Delete().

void PyThreadState_Delete (PyThreadState *tstate)
ALy RIREA TV 27 b 2WELES, GIL 2RETI2LEEIHD EEA. ALy FIKREX
PyThreadState_Clear() THOHLNPUH YLy M LTEBIRFIUIRD E8 A,

void PyThreadState_DeleteCurrent (void)
Destroy the current thread state and release the global interpreter lock. Like
PyThreadState_Delete(), the global interpreter lock need not be held. The thread state must

have been reset with a previous call to PyThreadState_Clear().

PyFrameQObject* PyThreadState_GetFrame ( Py ThreadState *tstate)
Get the current frame of the Python thread state tstate.

Return a strong reference. Return NULL if no frame is currently executing.
See also PyEval_GetFrame().

tstate must not be NULL.
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N—Ta ¥ 3.9 TEM.

uint64_t PyThreadState_GetID(PyThreadState *tstate)

Get the unique thread state identifier of the Python thread state tstate.
tstate must not be NULL.

N—ar 3.9 TEM.

PylInterpreterState® PyThreadState_GetInterpreter (PyThreadState *tstate)

Get the interpreter of the Python thread state tstate.
tstate must not be NULL.

N—a v 3.9 TEM.

PylnterpreterState* PyInterpreterState_Get (void)

Get the current interpreter.

Issue a fatal error if there no current Python thread state or no current interpreter. It cannot
return NULL.

FEOH LN GIL 28155 2 05 03 H D £5

N—3 g v 3.9 TEM.

int64_t PyInterpreterState_GetID(PylnterpreterState *interp)

AV RTY) RO ID ZIRL £, WHAPIATHAL T —EE5, -1 PRSh, =7 —hkvy b
ENET,

O LANG GIL 2G5 2 08 03 H D £5

N—a v 3.7 TEM.

PyObject* PyInterpreterState_GetDict (PylnterpreterState *interp)

AVETYREFGDT — X B RFH LTV IEHERRELE T, ZOMKH NULL 2R LEAE. 22
TTHSMNIEH IR TE LS., FEH LANZA > 2 7V ZEFORHZEIFHTER W Z 2R UE%
DEE A

Z DBENZ PyModule_GetState() RBEMZ 2D TR, BIREY 2 —ADA VR TV REF
DIRFEEREABENT 2 DICHIREDBDTY,

N—Y a ¥ 3.8 TENM.

PyObject* (x_PyFrameEvalFunction) (PyThreadState *tstate, PyFrameObject *frame,

int throwflag)
Type of a frame evaluation function.

The throwflag parameter is used by the throw() method of generators: if non-zero, handle the

current exception.

N—Y a3y 3.9 TEH: The function now takes a tstate parameter.

9.5.
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_ PyFrameEvalFunction _PylnterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)

Get the frame evaluation function.
See the PEP 523 ”Adding a frame evaluation API to CPython”.

N—a v 3.9 TEM.

void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState  *interp, _ PyFrameEval-

Function eval _frame)
Set the frame evaluation function.

See the PEP 523 ”Adding a frame evaluation API to CPython”.

N—ar 3.9 TEM.

PyObject* PyThreadState_GetDict ()

Return value: Borrowed reference. JLIREY 2 — LW A L v FIEH OIREFEREZRFTE 5 & 5 it
FHEBRLET, &4 DIREY 2 — A FEIREHEREZREFT 20 3E—DF —2EbRiFud
B ERA BIED AL v FIREMZVIFIC Z OBIBZMF O L T EVWERA, T DA NULL
2IRSGE. FISMNEIE o2 CEH AT, O UARIBREDO R L vy FIRESFIFATERVWEE I RIS
X7z ’9 EH A

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

ALy FNTIERBARNCHIN Z X L E T, id 518d& =7y FEeRZ2AL Yy FOAL v Fid T
exc ZEHT2HMNA TS 27 VT, ZOBEUX exc IZ0T 22 E—UIEARD $HA, ZELME

BWE S, ZOBBEFFCHEITIIEMEIC CIHREY 2 —12E,rRITNER D FH A, GIL
ZORFE LR TN S R UTR D F 8 A, REPEEINTAL Yy FOBZERLET; @HEIE 1
TID,. ALy FRRMDP LR oIGEIE 012852 d5HD FF, exc 25 NULL DFEIE. ZDR
Ly FOFEREHINTORWESNE (fIthh) HEENhE T, ZoBERAINZERL EE A

N—=Ya v 3.7 TEH: id 518 DHD long 75 unsigned long NEHEINF L7z,

void PyEval_AcquireThread (PyThreadState *tstate)

GIL 281, IED AL v FNIKE% tstate ITFRE L T, tstate & NULL TH-o T b ¥ A,
Oy 73D CDIERINTORITIVUELR D FX A, ZOBBENOCHLEZAL Y RB3TTICOY 7
FEELTWAEE. Ty Fay 2 £3,

AR TURALHETIEEL TS L EIZ, ALy 25 ZOMBENIHTE, ZORAL Y K
2 Python X o TERESNdDTIERP o7 LTHRTIELNE T, Py_IsFinalizing()
% sys.is_finalizing() 25 . ZOBEMNOHTHIICA > 2 7V XK T S 25 @BEDRH
BOPHERTE, EERVWAL Yy FORTOET SN ET,

N—3Y a ¥y 38 TZMW: Updated to be consistent with PyEval_RestoreThread(),
Py END_ALLOW_THREADS (), and PyGILState_Ensure(), and terminate the current thread if called

while the interpreter is finalizing.

PyEval_RestoreThread () 3D TH (AL vy FBFHHLEI Nz winwe ETH) FAHAREZRE LN
WBHET Y,
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void PyEval_ReleaseThread(PyThreadState *tstate)
BHEDAL v FIKEEZ VL P LTNULL L, GIL 2L E 3, my 73560 UDIEREINTY
RIAUIR ST POBED AL v RORFFL TWRTFIUIR D £/ A, tstate & NULL TH o TIER
DERAD, ZOENPHEDRAL v RIREZRHFAL TV IS0 2#R2 DI b ET —
b LZSTRINUE, BRI -2 mEINE T,

PyEval_SaveThread () XX D@L ~VIRBTHIZ (R Ly FAWHHLEhTWiane 2T) FH
TEEY,

void PyEval_AcquireLock()
GILZESELET, vy ZFHid o TERZNTORITNEZ D $¥A, ZOBRMERIHLEZRAL Y
FFTicay 72BRLTWA5E. 7y Fay Z7iclb £73,

N—=Tay 32 THH#HLE ZoEMBEIREDOAL Yy FOKREBEZEHRLETA, KD
PyEval_RestoreThread() b L <& PyEval_AcquireThread() ZHAL T Z&X W,

AR TURALHETIMEEL TS L EIZ, ALy 25 ZOMBENIHTE, ZORAL Y K
2 Python WX o TERESNdDTIERP o7 LTHKRTEELNE T, _Py_IsFinalizing()
% sys.is_finalizing() 25 &, ZOBBEZMNOHTHIICA > 2 7V XK T S5 @BEDRH
BOPHERTE, ERVWAL Yy FORTOET LN ET,

N—3Y a ¥ 38 TZHE: 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 E T, vy ZIEH1d o TIERZI A TOWARIFIUIR D $H A,

N—=Ya v 32 THHLE ZoBHBREBHEEDORAL Yy FOREBZEHRLEEA, bDIZ
PyEval_SaveThread() b L & PyEval_ReleaseThread() ZfHA L T 7Z&E W\,

9.6 YT >R2T)ZY K-+

FrAYDEEIIYDIAT Python 4 YR 7Y R 1 D3 TER, W OrDBEREA—Trt AR, 5
WIEF—A Ly RAT, EBOMI Lzt Y 2T REERT2RELPDH D F3, ZHEABICT 20097
AR TYRTT,

TRXA VT AVRTVREF TR LI ERIT o T ¥ BITRANHER S NI VX TVEDZ LT,
BITAVETVREEBE N, X[ VA VR T)RZESTFIANY RV TDE SR, o A2 THE—RE
BHRHDET, XL AR TVRIET V&4 LAOPIUEHOUBETE WS BB H D @EIEXT VX4
LD T NT WS 7 XA A THH D %9, PylnterpreterState_Main() BRI, XA A4 ¥
RT Y ZDIREEANDKRA ¥ ZERLET,

PTA Y RTY REYIDIEZD PyThreadState_Swap () BT TEE S, XROBBEM>TH I & TV
X DVENR & HIBRDMT A £ 3
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PyThreadState* Py_NewInterpreter ()

HLWH 74 &2 TY & (sub-interpreter) ZAERL T, 74 27V 2eid (FE5ERI) @5
W5 EI X7z Python 22— FOSETERE TS, Fic, LW 74 &7V X, import SN 5 E
P 2= BTROVWTENOAN=Y a Y 2FE, ZAUIEREBE K5 EY 2 —/L builtins, _
BEU sys bEENET, B — FBEADEY 2—Ah 5457 —7 )L (sys.modules) BEUEY 2 —
NWRFRR (sys.path) Y T4 X TV XBIZHED S DT D 5, Fiehd 74 027 X5
12X sys.argy ZBDH D FR A, Fiz. T4 VX TV X BERET/O A MY — 4 sys.stdin,
sys.stdout, sys.stderr ZHFHE T (LI3VA. INAHDRA MY —2FMREICH BF U 7 7 £ il
FTEZELTVET),

_main__

ROEE iy T4 027 ZPER LAV v IR (thread state) #7927 FD 55, &Y
DHDEIELTVWET, ZORALy FIREIBED AL v FIREE (current thread state) 1272 D 9,
KD R L v FHREREN DT TIRIBRVOTERLTLIEEW; FRLD AL v NIREIZHS % iz
ZRUTLEZE W, FilelzA 27T ) XOERICKKT %2 & NULL 2R L X5 fISHREIEE y b &
NEEAD, ZHIHISHRENBED AL v FIREEIRFESIN S Z 828> TWT, BEDAL v FIK
B2 S OBTFELRNC 2B S5 5 TF, (0 Python/C API IO & 512, & OB
FHNCE GIL AR E A TWRITIUIR 53, BB Z R LU BRI RSN FITRD £7;
LA L., fthd Python/C API BAE13E W, B> R o7 ZDOBED A L v NIREDEEUCA S
LELFELCEEFBELRVOTHERLTLIIEZ N, )

Extension modules are shared between (sub-)interpreters as follows:

o For modules using multi-phase initialization, e.g. PyModule_FromDefAndSpec(), a separate
module object is created and initialized for each interpreter. Only C-level static and global

variables are shared between these module objects.

o For modules using single-phase initialization, e.g. PyModule_Create (), the first time a partic-
ular extension is imported, it is initialized normally, and a (shallow) copy of its module’s dictio-
nary is squirreled away. When the same extension is imported by another (sub-)interpreter, a
new module is initialized and filled with the contents of this copy; the extension’s init function
is not called. Objects in the module’s dictionary thus end up shared across (sub-)interpreters,

which might cause unwanted behavior (see Bugs and caveats below).

Note that this is different from what happens when an extension is imported after the inter-
preter has been completely re-initialized by calling Py_FinalizeEz () and Py_Initialize();
in that case, the extension’s initmodule function 4s called again. As with multi-phase ini-
tialization, this means that only C-level static and global variables are shared between these

modules.

void Py_EndInterpreter (PyThreadState *tstate)

fBESINTA L v FIREE tstate TREEND (F7) A v 2TV KB LET, tstate IZTED R
Ly FIREETRFNEIRD $8 A, TidOA Ly FIREBICET 25 mE SR L T 230, BEBIEUH
LDR-2e & BIED AL v FIRFEIX NULL IR > TWE T, TDA &) XIBET s hizg
TOARLy FIREEEBHEBEINE T, (ZOBBZFCHFENCE GIL 2K L TH2R TR 5T,
0y ZIEBEBPREo T EBMRFFEINTVET, ) Py_FinalizeEz() &, Z ORI THRANCHKRIE X
NTVRVWETOHTA VXTI ZEHRELE T,

204

% 9 & #JHAML (initialization). 7R (finalization). XL v K



The Python/C API, U1 —2X 3.9.20

9.6.1 NJIEFE

Because sub-interpreters (and the main interpreter) are part of the same process, the insulation be-
tween them isn’t perfect --- for example, using low-level file operations like os.close() they can (ac-
cidentally or maliciously) affect each other’s open files. Because of the way extensions are shared be-
tween (sub-)interpreters, some extensions may not work properly; this is especially likely when using
single-phase initialization or (static) global variables. It is possible to insert objects created in one

sub-interpreter into a namespace of another (sub-)interpreter; this should be avoided if possible.

Special care should be taken to avoid sharing user-defined functions, methods, instances or classes
between sub-interpreters, since import operations executed by such objects may affect the wrong
(sub-)interpreter’s dictionary of loaded modules. It is equally important to avoid sharing objects from

which the above are reachable.

P74 KT X% PyGILState_*() APl L #lABDLELZ2OPHL VI LIHTFELTLEZI W, T
5 ® API X Python DAL v FIKAEEYL OS LR R Ly R 1 X 1 THIELTWS Z & 2HZICL T
WT, 7 A VYRTVEIPFET 2 ZOHEDPHNSZ DS TT, MG T % PyGILState_Ensure() &
PyGILState_Release() DWUIHLDXRTDMETIE, ¥ 74 2TV ZDYIVEZZITORNWZ 2R
TWLES, EHIT, (ctypes DL S7RR) Zh oD API 2o T Python DATIESL N2 AL v K25 Python
a— RFEFTLTOVRIIREY 2 — UV T4 V2T ) 2 %5 e B 2R H D 3,

9.7 FEEHREN

AVRTYVEDRA Y ALy FIZIEABIZREMZAT S 72D E N Th B LA TY, Zhs D@ E
RA &L void KA Y ZEHE WS TEEZED 3

int Py_AddPendingCall (int (*func)(void *), void *arg)
AVRTYVRDAAL ALy R LBBDFNHEENE FPEEZHAE T, BT 2L 0 R D. func
BXA ALy FOMUHLF 2 —IZEDoNE T, KT oL, fistzty PEFIC -1 25RD X5,

BECX2-ICHDOOLND L. func i WODNIHT A VX TVEDAAL VAL y R b, arg 2515
ELUTRUOHENE T, 2oL, @HEDOFITHO Python a2 — Fiox LTINS X E T
W, ROWHTDEMICER LI ZIFUCHIhET:

o bytecode S FITW2B & &,

o XA YAV BB global interpreter lock ZRFFLTWS (F7205 func HETD C API ZFFX
Hes) &%,

B U775 funcld 0 ZRE R ST, KRBLES -1 2RLHEAMEEY P LRITAUIWIT A,
func &, MOIEFHBAAZITS 2Dz, THWEHIDAENZ ZLIEZH D FEAN, FTu— g i
TV xuay IBRIRENTGEE. ALy FOYIDEZIC X > THIDIAEFN B A[REED K > TV E T,

ZOBBIIFEITTZ2DIRBEDAL vy FIREEZXE T, Zo—Af R 7)) Zay 708 L
XA,

To call this function in a subinterpreter, the caller must hold the GIL. Otherwise, the function
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func can be scheduled to be called from the wrong interpreter.

EE: 2. ERFIRGEICOAED, RV NAVRBEETT, func 25ATRERIR D B.<
MO ENBRAEDH D FHA, A VALY RS RT L=V %2ETT 2DITC L WEHEI,
func BZY AT L= HR 5T Z2ETHEIHENRVTL &5, ZOBKIE—EINICIE. £E
D C ALy FH»5 Python 2— FEMUHTORKIE AETEFEA . 2hofbbic, PyGILState
API ZFERLTLZE W,

N— a ¥ 3.9 TZMHE: If this function is called in a subinterpreter, the function func is now
scheduled to be called from the subinterpreter, rather than being called from the main interpreter.

Each subinterpreter now has its own list of scheduled calls.

N—a v 3.1 Tl

9.8 7O7 71L& kL —2X (profiling and tracing)

Python 4 ¥ & 7V X%, 707 7 4 L: ¥ (profile) RFEITD b L —R: BIF (trace) ¥\ o 7=HEREE A
AL DIKEDY K= P 2RELTVET, COFR-MEI Ta 77407 Ny 7 EH#FESH
(coverage analysis) ¥ — LR E b E T,

ZDOCAYE=T7z—RiF, 077401 —XEERZ, Python LXVOEUYH LATREA 7 = 7 b
PECHINZ Z itk b4 — "~y e, B C EEMCHLMITZAZ L5 CLTVWES, ey
AN L —AEEEDRE NI E Do TOWERA; A VX —T 2 — AT ML —REHERAL Y FZ Y
WA YA P=ATE, L —RBBICHE SN DHA AL X2+ (basic event) IZBHTDN— a IZBNT
Python L ~\L®D b L — 2B THE XN TV DD LR LT,

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile() B XU PyEval_SetTrace() 2o TEIFTE 2 F L —REKDOHEATT,
BREIDNRT X RNEATY 27 b T, BEERIC obj 2 LTEINET, frame FA XY FDBEL TV
2FT7 V=LA TY =7 + T, what I3EE PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE,
PyTrace_RETURN, PyTrace_C_CALL, PyTrace_C_RETURN, PyTrace_OPCODE DWW 3 {1 T. arg &
what DEIZ L > TUTRD X512 D 5

what OB arg DEMK

PyTrace_CALL BT Py_None ,

PyTrace_EXCEPTION | sys.exc_info() DRI HISMERTT,

PyTrace_LINE BT Py_None ,

PyTrace_RETURN MO LNZIR 2 5 TEDOMEDR, BIFNC & o TRE 2 kT 235513 NULL
T3

PyTrace_C_CALL FEUOHINZEBA T =7 b,

PyTrace_C_EXCEPTION MEUHIZ N 2B A 70 = 7 kb,

PyTrace_C_RETURN MOHX N8 7Y =7 b,

PyTrace OPCODE HIZ Py None
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int PyTrace_CALL
B A Y v RO ND, oA L —XDFHRTy MY DM A -7 2 e 2t 3
BHED, Py_tracefunc ® what DIETT, 4 TL—ZY 2 1 L —XBEBOLERIZ. MIET 271 —
LD Python N4 + a— RIZHIBEIOZRFE (control transfer) 252 Z 572 W HHE INR VO THEE
LTLZEW,

int PyTrace_EXCEPTION
BISNDIE S NTBRD Py_tracefunc D what DIET T, BREETEINTVWE 7L — A THIMN Y
FEAL FMISDNA b a— RPN NRIC, what 122 DENE Y P ENTKETI ANy F
BB SN E T, ZORER. BISNDIERKIC X o T Python 23U LA X v 7 2R D 3 5%
. B7 L — L0 EARS ZeiZa—Ny ZEBMAIF S ENE T, L —RBEZETR IS
DARY P EZUMDET; 7RI 74 FEZOMDARY FERBEY LEEA,

int PyTrace_LINE
TERSARY FP2WMET 2L 2. (T 7 7 4 VBIETIE72 <) Py_tracefunc BAEUC what 515
LCHEIMETT, f_trace_lines 7% 0 WREEX N7 L —ATREMNLINTVWE I H D FT,

int PyTrace_RETURN
MM UA%R 2 & 212 Py_tracefunc BAEIZ what 518 LTHESETT,

int PyTrace_C_CALL
C BEZFEO 3 IERTIC Py_tracefunc BAELD what 518 L TEIHETT,

int PyTrace_C_EXCEPTION
C BEOHINZEH LTz 2 21T Py_tracefunc BAED what 518y L THEIETT,

int PyTrace_C_RETURN
C B ORS¢ =12 Py_tracefunc BIED what 518 LTETETT,

int PyTrace_OPCODE
HrLw opcode DEITEND & ZZ, (T a7 7 A VBEETIZR ) Py_tracefunc BABUZ what 51ELE
LTHEIETS, 774V P TRERARY MEIRKLERA, 7LV —24 LT f_trace_lines % 1 1T
E LT, BHRINICERE LRI D 8 A,

void PyEval_SetProfile(Py tracefunc func, PyObject *obj)
a7 7 4 VEEE func ICERELE T, obj N7 XAXIBEROFE 5L L TEINZDHDT, M
522D Python #7327 +$H5WE NULL T3, 7R 7 7 A VBB AL v FIREZ MR T 2 0%
BHBERE, BADAL Y FIZHER S obj 25 22T, REEZTELTBLLENTALY FE—
TRGHERETEE T, a7 s ALK, ESXEINTVWBE ANV FD I B, PyTrace_LINE
PyTrace_0PCODE, PyTrace_EXCEPTION %#fR 2TDA XY MIX L THIHEINE T,

FEOH LN GIL S L0 iude b 8 A,

void PyEval_SetTrace(Py_ tracefunc func, PyObject *obj)
L — ZBEEE func WCEEL 3, ZOBBIE PyEval_SetProfile() ¥R U T A, b L — B
WEITHEBANY FBXU opcode A XY b EZIFED, FEUH I CBEBA 7 27 e BBRT 3
TEDARY F2ZITWSRVE TAVBER > TWE T, PyEval_SetTrace() THEHERIAZ L —2Z
BA%E. what 5IEDEY L T PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN % %%
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TED FH A

FEOH LN GIL 25 LRl h €A,

9.9 SEXRT/IN\NvHYR—F (advanced debugger support)

UTRoOBMIZEERT ANy Y — L TOHEHDOEHEITOHDTT,

PylnterpreterState® PyInterpreterState_Head ()
AVERTYRKEXF T2 7 v RBZVAMDIE, KEIIHZL2HDERLET,

PylnterpreterState® PyInterpreterState_Main()
AA YA RTY)RDOREF TS 227 P 2IBELET,

PylInterpreterState® PyInterpreterState_Next (PylnterpreterState *interp)
AVERT)RIREF TSI 27 v RBVRAMNDI B, interp DRIZHZDDEIRLET,

PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)
A YRTY R interp CHEMITLATVWEZZAL Yy FRLRZYRAIDI B, REIIH S
PyThreadState A 73 =27 P 2R L %3,

PyThreadState* PyThreadState_Next (PyThreadState *tstate)
tstate ¥ WU PyInterpreterState A 73 =7 MZJBLTWA ALy FIREF TV =227 FD 55,
tstate DRICH 2 HDZIEL X,

9.10 ALY FO—AIRL—PDYR—F

The Python interpreter provides low-level support for thread-local storage (TLS) which wraps the un-
derlying native TLS implementation to support the Python-level thread local storage API (threading.
local). The CPython C level APIs are similar to those offered by pthreads and Windows: use a thread

key and functions to associate a void* value per thread.

API TEDLN 2B 2R Zid, GIL ZHG T 20623 HDFEA . BEESOO Yy 793 FR—rEhT
L\ij—o

Python.h X TLS API ®EE % include 3., AL v Fu—Hh)L X L —I%ff 512X pythread.h %
include 2 MENH 2 Z LICFERLTLEE W,

AMR: None of these API functions handle memory management on behalf of the void* values. You need
to allocate and deallocate them yourself. If the void* values happen to be PyObject*, these functions

don’t do refcount operations on them either.
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9.10.1 XL v FEE X kL — (Thread Specific Storage, TSS) API

TSS API 1%, CPython 4 Y& 7V RIZEENTWBEEFD TLS APl 2B XX 27-DICBAINFE LT,
2D APLIZ, ALy RF—DRBIC int ORD D IZH LWV Py tss_t BFENET,

N— a ¥ 3.7 TE.
BE:
"CPython DALy FR—ALRA ML —=ID7DDH LW C API” (PEP 539)

Py_tss_t
DT —ZEEARIFZRAL Y RE—DREBERFL TVET, ZOMERDERIZ. RED TLS FEic
HIFEL. F—OWIHLIREEZ BB T ZNEE 7 4 — L FEFL T, 2 OMEARICIZAR (public) @ X
INEHDFERA

Py LIMITED API BEFRENTVWRNVWE FX, ZOMD Py tss NEEDS INIT IZ X 2FHIAEY
MRS TE LT,

Py_tss_NEEDS_INIT
ZD~rnik Py tss_t ZROUIEHLTFICEMEINET, o~k Py LIMITED API 3% %
LEEFEINEEA,

BEY X E U FER

Bif7s Py_tss_t DX EVHERIE Py LIMITED API TEL REINLIEREY 2 — L TREZHR D T3,
ZFOFEIENVY I FRHICTERLR D12, 0RO A E Y ERIERTEET T,

Py_tss t* PyThread_tss_alloc()
Return a value which is the same state as a value initialized with Py_tss_NEEDS_INIT, or NULL

in the case of dynamic allocation failure.

void PyThread_tss_free(Py tss ¢ *key)
Free the given key allocated by PyThread_tss_alloc(), after first calling
PyThread_tss_delete() to ensure any associated thread locals have been unassigned. This is a

no-op if the key argument is NULL.

AMR: A freed key becomes a dangling pointer. You should reset the key to NULL.
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XYy R

The parameter key of these functions must not be NULL. Moreover, the behaviors of PyThread_tss_set ()
and PyThread_tss_get() are undefined if the given Py_tss_t has not been initialized by
PyThread_tss_create().

int PyThread_tss_is_created(Py_iss t *key)

Return a non-zero value if the given Py_tss_t has been initialized by PyThread_tss_create().

int PyThread_tss_create(Py tss ¢ *key)
Return a zero value on successful initialization of a TSS key. The behavior is undefined if the
value pointed to by the key argument is not initialized by Py_tss_NEEDS_INIT. This function can
be called repeatedly on the same key -- calling it on an already initialized key is a no-op and

immediately returns success.

void PyThread_tss_delete(Py tss ¢ *key)
Destroy a T'SS key to forget the values associated with the key across all threads, and change
the key’s initialization state to uninitialized. A destroyed key is able to be initialized again by
PyThread_tss_create(). This function can be called repeatedly on the same key -- calling it on

an already destroyed key is a no-op.

int PyThread_tss_set (Py_tss t *key, void *value)
Return a zero value to indicate successfully associating a void#* value with a T'SS key in the current

thread. Each thread has a distinct mapping of the key to a voidx value.

void* PyThread_tss_get (Py (ss t *key)
Return the void* value associated with a TSS key in the current thread. This returns NULL if no

value is associated with the key in the current thread.

9.10.2 AL RO—AILZX kL — (TLS) API

N—=a v 3.7 TIEHESE: This API is superseded by Thread Specific Storage (TSS) API.

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.

ARDOEHEOMEICE D, ZON=Ia D APLIEHHO a2 — FTHHAITRNETEH D £H A,
int PyThread_create_key ()

void PyThread_delete_key (int key)

int PyThread_set_key_value (int key, void *value)

void* PyThread_get_key_value(int key)
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void PyThread_delete_key_value (int key)

void PyThread_ReInitTLS()
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TEN

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()
PyStatus_Ezit ()

PyStatus_IsError()

PYTHON #JHR{LERE
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e PyStatus_IsEzit()

o PyStatus_NoMemory ()

o PyStatus_0k()

e PyWideStringList_Append()
e PyWideStringList_Insert()
e Py EzitStatusEzception()
e Py_InitializeFromConfig()
e Py PrelInitialize()

e Py PreInitializeFromArgs()
e Py PrelnitializeFromBytesArgs()
o Py_RunMain()

e Py GetArgcArgu()

The preconfiguration (PyPreConfig type) is stored in _PyRuntime.preconfig and the configuration

(PyConfig type) is stored in PyInterpreterState.config.
Initialization, Finalization, and Threads SR L TL X W,
2E:

PEP 587 "Python ¥t E”

10.1 PyWideStringList

PyWideStringList
wchar_t* XFH|D VY R b,
length 3IEX 1 DFEIE. items 1ZIE NULL 220§ R TOXFHNIIE NULL TRITFAUIR D T8 A,
XY v R

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
item % list \ZIBIML E3,

Python must be preinitialized to call this function.

PyStatus PyWideStringLlist_Insert (PyWideStringList *list, Py ssize t index, const

wchar t *item)
item % list @ index DHEICTHAL ET,

index B3 list DR XD EDIGE., item % list DRBIEML £5,

index 1&., 0 AETRINIIZD FHA,
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Python must be preinitialized to call this function.
&R 4 — LR

Py_ssize_t length
VA TMDRE,

wchar t** items

YR FDERH,

10.2 PyStatus

PyStatus
THHEBE D R 7 — X 2 (B, =5 —, RT) 2T 2SR T,

I —FFICiE,. =7 —%4ER L7 CEBOATZENTE T,
HEIR 7 4 — L K

int exitcode

BTa—F, exit() O LTHEINET,

const char *err_msg

I?“—){ ‘7“]’."_?0

const char *func

I =R L 7-BEMOBHETT, NULL I D 2 £3,
2T — R AL 5 B

PyStatus PyStatus_0k (void)
DeIR
PyStatus PyStatus_Error (const char *err msg)

AXyt—=IL bl —ZHELL 5,

PyStatus PyStatus_NoMemory (void)
AEVED L TORK (XEVRE),

PyStatus PyStatus_Exit (int exitcode)
{BE LT a— FTPython 28T LET,

AT — R A% B

int PyStatus_Exception(PyStatus status)
Is the status an error or an exit? If true, the exception must be handled; by calling

Py_EzitStatusEzception() for example.

int PyStatus_IsError (PyStatus status)

Is the result an error?
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int PyStatus_IsExit (PyStatus status)

Is the result an exit?

void Py_ExitStatusException(PyStatus status)
Call exit (exitcode) if status is an exit. Print the error message and exit with a non-zero exit

code if status is an error. Must only be called if PyStatus_Exception(status) is non-zero.

E#R:  Internally, Python uses macros which set PyStatus.func, whereas functions to create a status

set func to NULL.

MFRE a7 aplcd:

PyStatus alloc(void **ptr, size_t size)

{
*ptr = PyMem_RawMalloc(size) ;
if (*ptr == NULL) {
return PyStatus_NoMemory() ;
}
return PyStatus_0k();
}

int main(int argc, char *xargv)

{
void *ptr;
PyStatus status = alloc(&ptr, 16);
if (PyStatus_Exception(status)) {

Py_ExitStatusException(status);

}
PyMem_Free(ptr) ;
return O;

}

10.3 PyPreConfig

PyPreConfig

Structure used to preinitialize Python:
e Set the Python memory allocator
e Configure the LC_CTYPE locale
e Set the UTF-8 mode
Function to initialize a preconfiguration:

void PyPreConfig_InitPythonConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Python Configuration.
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void PyPreConfig_InitIsolatedConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Isolated Configuration.
WA 7 4 — L K

int allocator

Name of the memory allocator:
o PYMEM_ALLOCATOR_NOT_SET (0): don’t change memory allocators (use defaults)
o PYMEM_ALLOCATOR_DEFAULT (1): default memory allocators
e PYMEM_ALLOCATOR_DEBUG (2): default memory allocators with debug hooks
o PYMEM_ALLOCATOR_MALLOC (3): force usage of malloc()
e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): force usage of malloc() with debug hooks
e PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc memory allocator

o PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc memory allocator with debug
hooks

PYMEM_ALLOCATOR_PYMALLOC and PYMEM_ALLOCATOR_PYMALLOC_DEBUG are not supported if
Python is configured using --without-pymalloc

See Memory Management.

int configure_locale
Set the LC__CTYPE locale to the user preferred locale? If equals to 0, set coerce_c_locale

and coerce_c_locale_warn to 0.

int coerce_c_locale
If equals to 2, coerce the C locale; if equals to 1, read the LC__CTYPE locale to decide if it

should be coerced.

int coerce_c_locale_warn

If non-zero, emit a warning if the C locale is coerced.

int dev_mode

See PyConfig.dev_mode.

int isolated

See PyConfig.isolated.

int legacy_windows_£fs_encoding(Windows only)
If non-zero, disable UTF-8 Mode, set the Python filesystem encoding to mbcs, set the filesystem

error handler to replace.

Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific

code.
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int parse_argv
If non-zero, Py_PreInitializeFromArgs() and Py_PrelInitializeFromBytesArgs () parse
their argv argument the same way the regular Python parses command line arguments: see

Command Line Arguments.

int use_environment

See PyConfig.use_environment.

int ut£8_mode
If non-zero, enable the UTF-8 mode.

10.4 Preinitialization with PyPreConfig

Functions to preinitialize Python:

PyStatus Py_PreInitialize (const PyPreConfig *preconfig)

Preinitialize Python from preconfig preconfiguration.

PyStatus Py_PreInitializeFromBytesArgs(const PyPreConfig *preconfig, int arge, char *

const *argv)
Preinitialize Python from preconfig preconfiguration and command line arguments (bytes strings).

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar t * const
* argv)
Preinitialize Python from preconfig preconfiguration and command line arguments (wide strings).
The caller is responsible to handle exceptions (error or exit) using PyStatus_Ezception() and

Py_EzitStatusException().

For Python Configuration (PyPreConfig_InitPythonConfig()), if Python is initialized with command
line arguments, the command line arguments must also be passed to preinitialize Python, since they
have an effect on the pre-configuration like encodings. For example, the -X utf8 command line option
enables the UTF-8 Mode.

PyMem_SetAllocator () can be called after Py_PreInitialize() and before
Py_InitializeFromConfig() to install a custom memory allocator. It can be called before

Py_PreInitialize() if PyPreConfig.allocator is set to PYMEM_ALLOCATOR_NOT_SET.

Python memory allocation functions like PyMem RawMalloc () must not be used before Python preini-
tialization, whereas calling directly malloc() and free() is always safe. Py_DecodeLocale () must not

be called before the preinitialization.

Example using the preinitialization to enable the UTF-8 Mode:

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig(&preconfig);

preconfig.utf8 _mode = 1;

(RDR=I1Z%iL)
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(RIDR=I D5 DR E)

status = Py_Prelnitialize(&preconfig) ;
if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* at this point, Python will speak UTF-8 */

Py_Initialize();
/* ... use Python API here ... */
Py_Finalize();

10.5 PyConfig

PyConfig

Structure containing most parameters to configure Python.
Structure methods:

void PyConfig_InitPythonConfig(PyConfig *config)

Initialize configuration with Python Configuration.

void PyConfig_InitIsolatedConfig(PyConfig *config)

Initialize configuration with Isolated Configuration.

PyStatus PyConfig_SetString(PyConfig *config, wchar_t * const *config_str, const

wchar _t *str)
Copy the wide character string str into *config_str.

Preinitialize Python if needed.

PyStatus PyConfig_SetBytesString(PyConfig *config, wchar t * const *config str, const

char *str)

Decode str using Py_DecodeLocale() and set the result into *config_str.

Preinitialize Python if needed.

PyStatus PyConfig_SetArgv(PyConfig *config, int argc, wchar_t * const *argv)

Set command line arguments from wide character strings.

Preinitialize Python if needed.

PyStatus PyConfig_SetBytesArgv(PyConfig *config, int argc, char * const *argv)

Set command line arguments: decode bytes using Py_DecodeLocale().

Preinitialize Python if needed.

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list,

Py _ssize_t length, wchar_t **items)

Set the list of wide strings list to length and items.
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Preinitialize Python if needed.

PyStatus PyConfig_Read (PyConfig *config)
Read all Python configuration.

Fields which are already initialized are left unchanged.
Preinitialize Python if needed.

void PyConfig_Clear (PyConfig *config)

Release configuration memory.

Most PyConfig methods preinitialize Python if needed. In that case, the Python preinitializa-
tion configuration in based on the PyConfig. If configuration fields which are in common with

PyPreConfig are tuned, they must be set before calling a PyConfig method:
e dev_mode
e isolated
e parse_argu
e use_environment

Moreover, if PyConfig_SetArgu() or PyConfig_SetBytesArgu() is used, this method must be
called first, before other methods, since the preinitialization configuration depends on command

line arguments (if parse_argv is non-zero).

The caller of these methods is responsible to handle exceptions (error or exit) using

PyStatus_Exception() and Py_ExitStatusException().
MER T 4 — L B

PyWideStringList argv
Command line arguments, sys.argv. See parse_argv to parse argv the same way the regular
Python parses Python command line arguments. If argv is empty, an empty string is added

to ensure that sys.argv always exists and is never empty.

wchar_t* base_exec_prefix

sys.base_exec_prefix.

wchar t* base_executable
sys._base_executable: __PYVENV_LAUNCHER__ environment variable value, or copy of

PyConfig.executable.

wchar_t* base_prefix

sys.base_prefix.

wchar_t* platlibdir
sys.platlibdir: platform library directory name, set at configure time by

—--with-platlibdir, overrideable by the PYTHONPLATLIBDIR environment variable.

220

% 10 = Python #IHALRTE



The Python/C API, U1 —2X 3.9.20

N—a v 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 wvalidation behavior of hash-based .pyc files (see PEP 552):

--check-hash-based-pycs command line option value.
Valid values: always, never and default.
The default value is: default.

int configure_c_stdio
If non-zero, configure C standard streams (stdio, stdout, stdout). For example, set their

mode to 0_BINARY on Windows.

int dev_mode

If non-zero, enable the Python Development Mode.

int dump_refs

If non-zero, dump all objects which are still alive at exit.
Py_TRACE_REFS macro must be defined in build.

wchar_t* exec_prefix

sys.exec_prefix.

wchar t* executable

sys.executable.

int faulthandler

If non-zero, call faulthandler.enable() at startup.

wchar_t* filesystem_encoding

Filesystem encoding, sys.getfilesystemencoding().

wchar_t* filesystem_errors

Filesystem encoding errors, sys.getfilesystemencodeerrors().
unsigned long hash_seed

int use_hash_seed

Randomized hash function seed.
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If use_hash_seed is zero, a seed is chosen randomly at Pythonstartup, and hash_seed is

ignored.

wchar t* home

Python home directory.
Initialized from PYTHONHOME environment variable value by default.

int import_time

If non-zero, profile import time.

int inspect

Enter interactive mode after executing a script or a command.

int install_signal_handlers

Install signal handlers?

int interactive

Interactive mode.

int isolated

If greater than 0, enable isolated mode:

¢ sys.path contains neither the script’s directory (computed from argv[0] or the current

directory) nor the user’s site-packages directory.

e Python REPL doesn’t import readline nor enable default readline configuration on in-

teractive prompts.
e Set use_environment and user_site_directory to 0.

int legacy_windows_stdio
If non-zero, use i0.FileIO instead of io.WindowsConsoleIO for sys.stdin, sys.stdout and

sys.stderr.

Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific

code.

int malloc_stats

If non-zero, dump statistics on Python pymalloc memory allocator at exit.
The option is ignored if Python is built using --without-pymalloc.

wchar_t* pythonpath_env
Module search paths as a string separated by DELIM (os.path.pathsep).

Initialized from PYTHONPATH environment variable value by default.
PyWideStringList module_search_paths

int module_search_paths_set
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sys.path. If module_search_paths_set is equal to 0, the module_search_paths is overrid-

den by the function calculating the Path Configuration.

int optimization_level

Compilation optimization level:
¢ 0: Peephole optimizer (and __debug__ is set to True)
e 1: Remove assertions, set __debug__ to False
e 2: Strip docstrings

int parse_argv
If non-zero, parse argv the same way the regular Python command line arguments, and strip

Python arguments from argv: see Command Line Arguments.

int parser_debug
If non-zero, turn on parser debugging output (for expert only, depending on compilation

options).

int pathconfig_warnings
If equal to 0, suppress warnings when calculating the Path Configuration (Unix only, Windows

does not log any warning). Otherwise, warnings are written into stderr.

wchar_ t* prefix

sys.prefix.

wchar_t* program_name

Program name. Used to initialize ezecutable, and in early error messages.

wchar_t* pycache_prefix

sys.pycache_prefix: .pyc cache prefix.
If NULL, sys.pycache_prefix is set to None.

int quiet
Quiet mode. For example, don’t display the copyright and version messages in interactive

mode.

wchar t* run_command

python3 -c COMMAND argument. Used by Py_RunMain().

wchar t* run_filename

python3 FILENAME argument. Used by Py_RunMain ().

wchar t* run_module

python3 -m MODULE argument. Used by Py_RunMain ().

int show_ref_count

Show total reference count at exit?

Set to 1 by -X showrefcount command line option.
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Need a debug build of Python (Py_REF_DEBUG macro must be defined).

int site_import

Import the site module at startup?

int skip_source_first_line

Skip the first line of the source?
wchar _t* stdio_encoding

wchar t* stdio_errors

Encoding and encoding errors of sys.stdin, sys.stdout and sys.stderr.

int tracemalloc

If non-zero, call tracemalloc.start() at startup.

int use_environment

If greater than 0, use environment variables.

int user_site_directory

If non-zero, add user site directory to sys.path.

int verbose

If non-zero, enable verbose mode.

PyWideStringList warnoptions
sys.warnoptions: options of the warnings module to build warnings filters: lowest to highest

priority.

The warnings module adds sys.warnoptions in the reverse order: the last PyConfig.

warnoptions item becomes the first item of warnings.filters which is checked first (highest

priority).

int write_bytecode

If non-zero, write .pyc files.

sys.dont_write_bytecode is initialized to the inverted value of write_bytecode.

PyWideStringList xoptions

sys._xoptions.

int _use_peg_parser

Enable PEG parser? Default: 1.

Set to 0 by -X oldparser and PYTHONOLDPARSER.

See also PEP 617.

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

If parse_argv is non-zero, argv arguments are parsed the same way the regular Python parses command

line arguments, and Python arguments are stripped from argv: see Command Line Arguments.
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The xoptions options are parsed to set other options: see -X option.

N—Ta > 3.9 TEH: The show_alloc_count field has been removed.

10.6 Initialization with PyConfig

Function to initialize Python:

PyStatus Py_InitializeFromConfig(const PyConfig *config)

Initialize Python from config configuration.

The caller is responsible to handle exceptions (error or exit) using PyStatus_Ezception() and

Py_EzitStatusException().

If PyImport_FrozenModules (), PyImport_AppendInittab () or PyImport_ExtendInittab () are used,
they must be set or called after Python preinitialization and before the Python initialization. If Python
is initialized multiple times, PyImport_AppendInittab () or PyImport_EztendInittab () must be called

before each Python initialization.

Example setting the program name:

void init_python(void)

{
PyStatus status;
PyConfig config;
PyConfig_InitPythonConfig(&config);
/* Set the program name. Implicitly preinitialize Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) {
goto fail;
}
status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto fail;
}
PyConfig_Clear(&config);
return;
fail:
PyConfig_Clear(&config);
Py_ExitStatusException(status);
}

More complete example modifying the default configuration, read the configuration, and then override

some parameters:
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PyStatus init_python(const char *program_name)

{

PyStatus status;

PyConfig config;

PyConfig_InitPythonConfig(&config) ;

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).
Implicitly preinitialize Python. */

status = PyConfig_SetBytesString(&config, &config.program_name,

program_name) ;

if (PyStatus_Exception(status)) {
goto done;

}

/* Read all configuration at once */

status = PyConfig_Read(&config) ;

if (PyStatus_Exception(status)) {
goto done;

}

/* Append our custom search path to sys.path */

status = PyWideStringList_Append(&config.module_search_paths,

L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) {
goto done;

}

/* Override executable computed by PyConfig_Read() */

status = PyConfig_SetString(&config, &config.executable,

L"/path/to/my_executable");

if (PyStatus_Exception(status)) {
goto done;

}

status = Py_InitializeFromConfig(&config) ;

done:
PyConfig_Clear(&config);
return status;
}
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10.7 Isolated Configuration
PyPreConfig_InitIsolatedConfig() and PyConfig InitIsolatedConfig () functions create a config-
uration to isolate Python from the system. For example, to embed Python into an application.

This configuration ignores global configuration variables, environment variables, command line arguments
(PyConfig.argv is not parsed) and user site directory. The C standard streams (ex: stdout) and the
LC_CTYPE locale are left unchanged. Signal handlers are not installed.

Configuration files are still used with this configuration. Set the Path Configuration ("output fields”) to

ignore these configuration files and avoid the function computing the default path configuration.

10.8 Python Configuration
PyPreConfig_InitPythonConfig() and PyConfig_InitPythonConfig() functions create a configura-
tion to build a customized Python which behaves as the regular Python.

Environments variables and command line arguments are used to configure Python, whereas global

configuration variables are ignored.

This function enables C locale coercion (PEP 538) and UTF-8 Mode (PEP 540) depending on the
LC_CTYPE locale, PYTHONUTF8 and PYTHONCOERCECLOCALE environment variables.

Example of customized Python always running in isolated mode:

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

config.isolated = 1;

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode). */
status = PyConfig_SetBytesArgv(&config, argc, argv);
if (PyStatus_Exception(status)) {

goto fail;

status = Py_InitializeFromConfig(&config) ;
if (PyStatus_Exception(status)) {
goto fail;
}
PyConfig_Clear(&config);

return Py_RunMain();

fail:

(KDR=I1Z%iE<)
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PyConfig_Clear(&config);

if (PyStatus_IsExit(status)) {
return status.exitcode;

}

/* Display the error message and exit the process with
non-zero exit code */

Py_ExitStatusException(status);

10.9 Path Configuration

PyConfig contains multiple fields for the path configuration:
o Path configuration inputs:

— PyConfig.home
— PyConfig.platlibdir
— PyConfig.pathconfig_warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
— current working directory: to get absolute paths
— PATH environment variable to get the program full path (from PyConfig.program_name)

— __PYVENV_LAUNCHER__ environment variable

(Windows only) Application paths in the registry under ”SoftwarePythonPython-
CoreX.YPythonPath” of HKEY CURRENT_USER and HKEY_ LOCAL_MACHINE
(where X.Y is the Python version).

e Path configuration output fields:

— PyConfig.base_exec_prefiz

PyConfig.base_exzecutadble

PyConfig.base_prefiz

PyConfig.exec_prefiz
— PyConfig.exzecutable

— PyConfig.module_search_paths_set, PyConfig.module_search_paths

PyConfig.prefiz
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If at least one "output field” is not set, Python calculates the path configuration to fill un-
set fields. If module_search_paths_set is equal to 0, module_search_paths is overridden and

module_search_paths_set is set to 1.

It is possible to completely ignore the function calculating the default path configuration by setting
explicitly all path configuration output fields listed above. A string is considered as set even if it is
non-empty. module_search_paths is considered as set if module_search_paths_set is set to 1. In this

case, path configuration input fields are ignored as well.

Set pathconfig_warnings to 0 to suppress warnings when calculating the path configuration (Unix only,

Windows does not log any warning).

If base_prefiz or base_ezec_prefiz fields are not set, they inherit their value from prefiz and

ezec_prefiz respectively.
Py_RunMain () and Py_Main () modify sys.path:

o If run_filename is set and is a directory which contains a __main__.py script, prepend

run_filename to sys.path.
o If isolated is zero:

— If run_module is set, prepend the current directory to sys.path. Do nothing if the current

directory cannot be read.
— If run_filename is set, prepend the directory of the filename to sys.path.
— Otherwise, prepend an empty string to sys.path.

If site_import is non-zero, sys.path can be modified by the site module. If user_site_directory is
non-zero and the user’s site-package directory exists, the site module appends the user’s site-package

directory to sys.path.

The following configuration files are used by the path configuration:
e pyvenv.cfg
o python._pth (Windows only)
o pybuilddir.txt (Unix only)

The __PYVENV_LAUNCHER__ environment variable is used to set PyConfig.base_ezecutable
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10.10 Py__RunMain()

int Py_RunMain (void)
Execute the command (PyConfig.run_command), the script (PyConfig.run_filename) or the

module (PyConfig.run_module) specified on the command line or in the configuration.
By default and when if -i option is used, run the REPL.
Finally, finalizes Python and returns an exit status that can be passed to the exit () function.

See Python Configuration for an example of customized Python always running in isolated mode using

Py_RunMain().

10.11 Py_GetArgcArgv()

t kKK

void Py_GetArgcArgv (int *argc, wchar argv)

Get the original command line arguments, before Python modified them.

10.12 Multi-Phase Initialization Private Provisional API
This section is a private provisional API introducing multi-phase initialization, the core feature of PEP
432:
e 7Core” initialization phase, "bare minimum Python”:
— Builtin types;
— Builtin exceptions;
— Builtin and frozen modules;
— The sys module is only partially initialized (ex: sys.path doesn’t exist yet).
e "Main” initialization phase, Python is fully initialized:
— Install and configure importlib;
— Apply the Path Configuration;
— Install signal handlers;
— Finish sys module initialization (ex: create sys.stdout and sys.path);
— Enable optional features like faulthandler and tracemalloc;
— Import the site module;
— etc.

Private provisional API:
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e PyConfig._init_main: ifset to 0, Py_InitializeFromConfig () stops at the "Core” initialization

phase.
e PyConfig._isolated_interpreter: if non-zero, disallow threads, subprocesses and fork.

PyStatus _Py_InitializeMain(void)

Move to the "Main” initialization phase, finish the Python initialization.

No module is imported during the "Core” phase and the importlib module is not configured: the Path
Configuration is only applied during the "Main” phase. It may allow to customize Python in Python to
override or tune the Path Configuration, maybe install a custom sys.meta_path importer or an import

hook, etc.

It may become possible to calculatin the Path Configuration in Python, after the Core phase and before
the Main phase, which is one of the PEP 432 motivation.

The ”Core” phase is not properly defined: what should be and what should not be available at this phase
is not specified yet. The API is marked as private and provisional: the API can be modified or even be

removed anytime until a proper public API is designed.

Example running Python code between ”"Core” and "Main” initialization phases:

void init_python(void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config) ;

config._init_main = O;

/* ... customize 'config' configuration ... */

status = Py_InitializeFromConfig(&config);

PyConfig_Clear(&config);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain', "
"file=sys.stderr)");

if (res < 0) {

exit(1);
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {

RDOR=I ki)
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Py_ExitStatusException(status);
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BARKEE TILE, RO XV BIEREL (raw memory allocator) 254 XL —7 4 ¥ 7 X7 LD X ) HHEE
b bhlLT, 774 X=1b—7MIZ Python BEDRTDT— X ZilHT 2 DI T R2EZHNDH 5
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PyObject *res;
char *buf = (char *) malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
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return PyErr_NoMemory() ;
...Do some I/0 operation involving buf...
res = PyBytes_FromString(buf);
free(buf); /* malloc'ed */

return res;

ZORITIE, I/O Ny 7 71T EAEVERIZC 5477V DXEVHEREBZ[E>TWE S, Python
AEYT A =T vy —3RDELE L TREND bytes 7Y =7 + 2R T 2RI HBETT,

LIIWVWZ, B ACDRI T, XEY OFER Python b — FICEELTITS X580 %3, REhs,
Python & — 71 Python X BV A vy DEHTIIHI205TT, HlXIE A &2V X% C TEhriLz
Wizl A 70z 7 MITHER T 2BRC1E. E—FTOXE ) EEANETT, Python b —F % Hio 72705 &
W S5 —DODHHE LT, HEEY 2 —HABEL LTWBEXEVIZOWT Python XEV XA =Y viZ 1B
WERME LTUILVEWS DD ET, 7o ABER ATV PNFR»DIFFE I L L HRICN LT
BHANCHWLNZ DD LTH, 2 TOXEVRIEERZ Python X BV 32— 2 IZF#ETIUL, 1~
TV RZEDEHRZAEY 7y VY Y bOLRKGEHEETE S, ZOMR. FHEOKKTIX. Python
AEYIZ =T BHAR=TaL 7T aryeXEYDaY T M, ZOMA 50D FHERE Y Vo7, #HY)
REWEZ MUVATTEZ 2D ET, LOFITRLZEIICC 7477 VDXEVHEEBEFS 2, 1/0
Ny 7 7 FIICHEIR L7z X E V& Python X BV 32— vy DEHEDP LZRIHND Z EITHEBRLTLEZ W,

BE.
PREGZSH PYTHONMALLOC % LT Python 23FIH T2 XV 70 —& 2 HilllT 2 Z e BN TEE T,

BREEZ# PYTHONMALLOCSTATS #fH LT, =R AT 27 b7V —FBEREINBRKE, v v P &Y
VHFIZ pymalloc XEDV 70O7—32 OfFHEREZRTEFE 3,

11.2 EXEVAH—T -2

UTROBBEEIS R T070 75 —2%25 vy T LET, ZTNLOBBIEIRAL v KE—7 T, GIL 2HFFL TV
BLTHMFUPHT I EMNTEET,

T4 D EXEDTOT—2— ZXOBEFEFHAL £3: malloc(), calloc(), realloc(), free() 0
NA PEERIN/zE 212 malloc(l) (HBWIE calloc(l, 1)) ZFFUE T,

N—a v 3.4 Tl

void* PyMem_RawMalloc (size_t n)
Allocates n bytes and returns a pointer of type void* to the allocated memory, or NULL if the

request fails.

0 N4 FZERKT 52, PyMem_RawMalloc(1l) DS IN/z¥ R U & 51T, AJEER & NULL TRW\W.L
Z— I RBEAVERRLET, BEIAEZAETY 12303 ITON TR A

void* PyMem_RawCalloc(size_t nelem, size_t elsize)
Allocates nelem elements each whose size in bytes is elsize and returns a pointer of type void* to

the allocated memory, or NULL if the request fails. The memory is initialized to zeros.
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BRI BERDOY A X0 N4 bOERITH L T, AIRE/R 5 PyMem_RawCalloc (1, 1) 2RI
DEFRLESIT, == NULL TRWARA VX ZKLET,

N—Ta ¥ 3.5 TEM.

void* PyMem_RawRealloc (void *p, size_t n)
p PIETXEYV IO Y 7% n NAL MUV AZALET, HOFAXFH LY AL ZD/NIWHFETD
NERIEFXNEE A

p 75 NULL QAU Uik PyMem_RawMalloc(n) ¥ FfliTd, 5 TR, n ¥ BRIKELWY
AV Ty ZIFV A RENETHRREINERA, RENT2RA ¥ &I1FIE NULL TT,

p A NULL THRWR D, p EZ2H XD HETD PyMem RawMalloc(), PyMem_RawRealloc(),
PyMem_RawCalloc() DOMFUHILIT X DRI ARITFNUTIRD 2R A,

BRDKB L 72856 PyMem_RawRealloc() & NULL iR L. p WRIOXEV LV 7% X THMBRARA
YRDEETT,

void PyMem_RawFree (void *p)
p BT XEV 0y 7 2BBRLET, p BUEIFCH L7 PyMem RawMalloc(),
PyMem_RawRealloc(), PyMem_RawCalloc() DR LZMETRIFINIIRD ¥ A, ZHUNDEGE
% PyMem_RawFree(p) ZW-U' LR o 7HmE. RERDEEICLD 5,

p 25 NULL OB5MD LEE A

113 XEVA>2—Tx—2R

LT OBBEDFA LT Python B — AR L TXEY ZHEME L DR LD KT, chsofE
ANSI C I > TETIMELEINTVE T, 0 N4 P EERLZBOBHEICOVWTHERL TVWET

The default memory allocator uses the pymalloc memory allocator.

ZE: Mo OBBENRE 212d. GIL 2RFELTEIRBERDH D 15,

N=Tary 3.6 TEHE: 7741 D707 =X A7 LD malloc() 25 pymalloc 127D F L7z,

void* PyMem_Malloc (size t n)
Allocates n bytes and returns a pointer of type void* to the allocated memory, or NULL if the

request fails.

0 N4 PZ2ERT S L, PyMem_Malloc(1) ZSMEENzL T FEU X 512, ARER & NULL TR\
Z— I REALAVEERLET, BEINZXEY) =302 2L ITORER A

void* PyMem_Calloc(size_t nelem, size_t elsize)
Allocates nelem elements each whose size in bytes is elsize and returns a pointer of type void* to

the allocated memory, or NULL if the request fails. The memory is initialized to zeros.
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BERHDOERDY A X050 54 OERICXT LTI, AJRER 5 PyMem_Calloc(l, 1) 2SFRINZZDE
FLC LD, 2=—27% NULL TRWRA VR EZIRLE T,

N—Ta ¥ 3.5 TEM.

void* PyMem_Realloc (void *p, size_t n)
p PIETXEYV IO Y 7% n NAL MUV AZALET, HOFAXFH LY AL ZD/NIWHFETD
NERIEFXNEE A

p 23 NULL OEPFESH UIX PyMem_Malloc(n) L EMiTF, £S5 TR, n BERICHFELVWHAE, X
BV TR 2BV A REINETHVRIREINERA, BRENTRA ¥ 2IFIE NULL TF,

p 25 NULL THRWRD, p EZN X DHEID PyMem Malloc(), PyMem Realloc() ¥ 721X
PyMem_Calloc() DFEUHLIZE DB TERD T8 A

FORDKI L 72355 PyMem_Realloc() 1& NULL #iE L. p ZHIOX BV Y 7R X THMLKRA V&
DEZETT,

void PyMem_Free (void *p)
pBMETXEY 70y ZEMMLE T, p ZLEIFECH L7z PyMem Malloc (). PyMem Realloc ()., ¥
721& PyMem_Calloc() DIRLZETRIFNIRD F8 A, 2R DEHES PyMen_Free(p) MU
LB o 7Bma. REBROEEICRD 7,

p 23 NULL OBEMS LER A
LIRS 2 B R o~ 7 0 i3FEEO 720 1B XN T0W 2 5D TY, TYPE XMEED C 0®ERL 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. Re-
turns a pointer cast to TYPE*. On return, p will be a pointer to the new memory area, or NULL in

the event of failure.

X C Y eyt ~ruTd, p ZEICHRAIhET, =7 UK EY 2K Dx ik
212 p OTLOEZRIFELTLZE W,

void PyMem_Del (void *p)
PyMem_Free() 2[R LCTY,

EiiTmA T, C API B2 N3 5 Z £ 72 < Python X EVRIEBEBZERENFUOH T /20DU D~ n
oy MEEEINTVET, #2720, ZhsD~ 7 ik Python N— a YETONNA F 1) B2 R TS,
ZROZITHIREY 2 =V TIEMBEIN TV A D THERL TLZE W,

o PyMem_MALLOC(size)
e PyMem_NEW(type, size)

e PyMem_REALLOC(ptr, size)
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e PyMem_RESIZE(ptr, type

, size)
o PyMem_FREE(ptr)
e PyMem_DEL(ptr)

114 #7>xo 705 —%

UTOBBEEDSFIAL T Python B =71 L TXEY ZHERLADBBRLZD ERET, Zhs 0B
ANSI C > TETMEESNTVE T, 0 N1 P 2B RLEBEOIEICOVWTHERL TVET
The default object allocator uses the pymalloc memory allocator

e,
=]

NSO ERE 212id, GIL ZIRF L THBBELDH 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.

0 N4 FZZRT 5 2. PyObject_Malloc(l) 2 IN/zE LR U & 51T, AIHEZR & NULL TRW\WL
S— I RRAVEREIRLET, BEINTZXEY IV LR20HHEDITOA 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

BRI BERDY A XD 034 b DOERITH LT, AlAE/L 5 PyObject_Calloc(1, 1) 2RIz
DrEILESIC, 2=—27 NULL TRWERA VX E2RLET,
N—Ta v 3.5 TE.

void* PyObject_Realloc (void *p, size t n)

pBHETREY TR Y I % n AN PV FAXLET, HOHF A XEH LI A XD/NZIWHTETO
WARIIEEZNEE Ao

p 25 NULL OBAM-UH Uik PyObject_Malloc(n) Z%ﬁ’m“o Z5THL, n BERIZELWEA,
AEY TRy ZIZV I A XEINETVRREINERA

RXN7zRA > XIFIE NULL TF,

p 23 NULL THWER D, p EZNh X DATD PyObject_Malloc(), PyObject_Realloc() % 7=1%k
PyObject_Calloc() DFFUFHILIT X DiRENARIFNUIIRD TR A,
FIRDKRI L 72354 PyObject_Realloc() & NULL 2B L. p \ZHIOXEY TV 7% X TH I RA
VRDEETT,

*p)

p BT XEY 70y 7 2BHRL %I,

void PyObject_Free(void

p

W LLET IR O L 72

z PyObject_Malloc().
PyObject_Realloc(). ¥7z1% PyUb]ect Calloc() DRLZMETRITINIERD R A, EhbliSt
11.4. #72x¥ I~7EI’7 &
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p 25 NULL Q5D LEE A,

11.5 Default Memory Allocators

Default memory allocators:

PR

Configuration ST PyMem_ Raw- PyMem_Malloc | PyObject_Mal-
Malloc loc
VY —XEILF "pymalloc" malloc pymalloc pymalloc
TNy JEILR "pymalloc_debug'malloc + debug | pymalloc + de- | pymalloc + de-
bug bug
pymalloc #EL DOV 1) — X | "malloc" malloc malloc malloc

pymalloc fEL D7 Ny 7
[N

"malloc_debug"

malloc + debug

malloc + de-
bug

malloc + de-

bug

At

o #Hii: PYTHONMALLOC BREAZE RO fiE

e malloc: E# C 477 VD27 7ar—&, C BE: malloc(), calloc(), realloc(),

free()

e pymalloc: pymalloc XEYF7OT—%

e 7+ debug”: PyMem_SetupDebugHooks () THBEBINZ TNy 77 v 7 DAGDLYE

11.6 XEV7OT7—2ZHhREAIALIXTS

N— g v 3.4 TEM.

PyMemAllocatorEx

Structure used to describe a memory block allocator. The structure has the following fields:

Z14—ILE =S
void *ctx Bl LT 2—Farrx
A b

void* malloc(void *ctx, size_t size)

XEY) 70y 7REHYTET

void* calloc(void *ctx, size_t nelem,

0TI AEY 7y 7 Z2ED

size_t elsize) HBTET
void* realloc(void *ctx, void *ptr, size_t XEV 7Ry Z7REDLTE0YHA X
new_size) LE¥

void free(void *ctx, void *ptr)

XEY) 70y 7 RERT S
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N— 3 v 3.5 TEH: PyMemAllocator #H&{AA PyMemAllocatorEz IZV v — A &7z BT calloc
74—V RpEMENE L,

PyMemAllocatorDomain

TR =R XL VREET 5 7DOFERTE, FX 4 i

PYMEM_DOMAIN_RAW
R

e PyMem_RawMalloc()
e PyMem_RawRealloc()
o PyMem_RawCalloc()
e PyMem_RawFree()

PYMEM_DOMAIN_MEM
RE%K:

e PyMem Malloc(),
e PyMem_Realloc()
e PyMem_Calloc()
o PyMem_Free()

PYMEM_DOMAIN_OBJ
A%

o PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc()
e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
FRESNZ XL YDOXEY TRy 770 —X2BIGL %3,

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
HESNTEFXA YDRXEY TRy 7 70T —RERELET,

HFLwror—xi3, 034 hEREREIN-L E2=— 27 NULL TRWARA VR BRI ZITUERD
FHA,

PYMEM DOMAIN RAW RXA YT, 77 —XFALy F2—7 TRIFNERD FVA: 7ar—X
DBIECH Iz & GIL BREFEIh TR R A,

BlLwrasr —2»B87y 27 ThY (1 207807 —X%2RUEHI V) A
PylMem_SetupDebugHooks () BARZIFUH LT, HrLwryusr =KD L7 Ny 77 v 7 2 BER
BLRIFNUIRD 2R A
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void PyMem_SetupDebugHooks (void)
Python X €V 7805 — XD 2B T 27007 v 7 2B EL T,

Newly allocated memory is filled with the byte 0xCD (CLEANBYTE), freed memory is filled with
the byte 0xDD (DEADBYTE). Memory blocks are surrounded by "forbidden bytes” (FORBIDDENBYTE:
byte OxFD).

TR F = v 7

o APIERZEMHIL X T, Bl: PyMem_Malloc() 23H|D HTHNy 7 718 LT PyObject_Free()
IR LTz,

o Ny 77 DBIBATOEZAA (Ny 777 v E—7n—) ZHMHLET
o Ny 77 THOFZAA (N 774 —nN—vn—) ZHRHELET
o Check that the GIL is held when allocator functions of PYMEM_DOMAIN_OBJ (ex:

PyObject_Malloc()) and PYMEM_DOMAIN_MEM (ex: PyMem_Malloc()) domains are called

On error, the debug hooks use the tracemalloc module to get the traceback where a memory
block was allocated. The traceback is only displayed if tracemalloc is tracing Python memory

allocations and the memory block was traced.

These hooks are installed by default if Python is compiled in debug mode. The PYTHONMALLOC

environment variable can be used to install debug hooks on a Python compiled in release mode.

N— a ¥ 3.6 TEHE: This function now also works on Python compiled in release mode. On error,
the debug hooks now use tracemalloc to get the traceback where a memory block was allocated.
The debug hooks now also check if the GIL is held when functions of PYMEM DOMAIN OBJ and
PYMEM_DOMAIN_MEM domains are called.

N— a3y 38 TZH: Byte patterns 0xCB (CLEANBYTE), 0xDB (DEADBYTE) and OxFB
(FORBIDDENBYTE) have been replaced with 0xCD, 0xDD and OxFD to use the same values than
Windows CRT debug malloc() and free().

11.7 pymalloc 7A%7 —%

Python 12i&. HFDOFHWD/NER (512 84 FATRD) 7Y = 7 Mm@ 7z pymalloc 70 r —&
MBHH ET, pymalloc 1X. 256 KiB OEEH A XD * 71 —F" PN ZXEYy B 7R FNET,
512 84 M X h HREREID Y TTIE. PyMem_RawMalloc() ¥ PyMem_RawRealloc() 127 +—NANw 7 L
£9,

pymalloc V&, PYMEM_DOMAIN MEM  (ex: PyMem_Malloc()) &  PYMEM_DOMAIN_OBJ  (ex:
PyObject_Malloc()) FXA Y@ BEEDOT7OT—R T,

7V —F7ur—2k ROBEKEHFENET:
e Windows TlX VirtualAlloc() & VirtualFree().

o FIFHTE2%E. mmap() ¥ munmap().
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o FNLNDEEE malloc() & free(),

11.7.1 pymalloc 7 —7+707—32DHRAZIAX

N— a v 3.4 TEM.

PyObjectArenaAllocator
TV —=FT7ar =Rk 57D DMERTT, 30D7 4 -V FERbLET:

Z1—ILR =R

void *ctx Boglle L TEINZ—Yarrx
Z b

void* alloc(void *ctx, size_t size) size XA FDT7V—FE2H DY TET

void free(void *ctx, void *ptr, size_t 7V —F R ET

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
TV—FT7asr—XeHE L £7,

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
7V—FT7RT—REFRELET,

11.8 tracemalloc C API

N—a ¥ 3.7 TEM.

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)

Track an allocated memory block in the tracemalloc module.

Return 0 on success, return -1 on error (failed to allocate memory to store the trace). Return -2

if tracemalloc is disabled.
If memory block is already tracked, update the existing trace.

int PyTraceMalloc_Untrack(unsigned int domain, uintptr_t ptr)

Untrack an allocated memory block in the tracemalloc module. Do nothing if the block was not

tracked.

Return -2 if tracemalloc is disabled, otherwise return 0.
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11.9 =R

BANZIBRZFEE v b 2o T, BIE HioflZ Python =12 I/O Ny 7 7 ZXE VMRS 2 L 510F
RO NMIRLE T

PyObject *res;
char *buf = (char *) PyMem_Malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();
/* ...Do some I/0 operation involving buf... */
res = PyBytes_FromString(buf);
PyMem_Free(buf); /* allocated with PyMem_Malloc */

return res;

FLa— FEANROBEEEY P TEVWEDOERZLTIORLETS:

PyObject *res;
char xbuf = PyMem_New(char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory() ;
/* ...Do some I/0 operation involving buf... */
res = PyBytes_FromString(buf);
PyMem_Del(buf); /* allocated with PyMem New */

return res;

FDOZoDfITIE. Ny 77 2EICE Bty MICET BB TIRMEL TS Z L ICHEREL TSIV, FE
B, 2 XEV 70y 20T 2HEE. B2 XEVRMERMEIER T 2G2S 201, AEXEY
API 77 SV R[5> THTS ZEBRBETT, UFRDa—RIRIEZ2DL5—2HD, ZDS5HD—DIZIFR
75 —TRBET 2RO X TV EEREEEZIRAL TN 20T MMM (Fatal) £ 7LD 3 %2 L TWET,

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 I1y 7% Python b — 7 L CHIET 2880 R PyObject_New() . PyObject_NewVar() .
BXU Pyobject_Del () %5 ¥, Python IZBII 2 ATV 27 bEXAEVIHELEDMBRLZDTEET,

INHDOBEBICOVWTIE. RED CIE2HL WA T =27 FRIDEFRLEEICHE T 20 ROPTHAL
%9,
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TWELVE

*7o 1o bREYR— (OBJECT IMPLEMENTATION
SUPPORT)

ZOETIE, FILWATD 27 FOREERERT IBRICHEOLAZEK,. B, BLXU~27 0l o0WTHBELET,

121 #T72x 0 b2be—TFLEICXEVREERT S

PyObject* _Py0Object_New (PyTypeObject *type)

Return value: New reference.

PyVarObject® _PyObject_NewVar (PyTypeObject *type, Py _ssize_t size)

Return value: New reference.

PyObject* PyObject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. #7212 X B VERENIA T 27 b op TR L, B & PR
TOZM (initial reference) ZHHULL £3, LI NAT TV =7 P ZIBLE T, type HZDA
TV 2 NOBRBRAIR-IBHOREEL BT 256, BEBEIBENINR 325472227 0
Ly MTBEMEhET, A 79227 FOMD T 4 — FIZIZEEEZMIZLEE A,

PyVarObject® PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. PyObject_Init() OETOUNEEITWV, AIEH A XA TV 22
FOEGEIIZRESERD L L 25,

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference. C #hifh%! TYPE ¥ Python B A 7Y = 7 b type 2o T, #rL
W Python #7927 b2 XEY LICHERLEF, Python A 7927 Ay XTERINLTLARD
7 4=V REHILZINERA; AT VOB AT Y MI 1 IR D ET, BRI DZ2XEVDOHA
R TS =27 P D tp_basicsize 7 4 —)LFTHRED T,

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py _ ssize_t size)
Return value: New reference. C #iEKT! TYPE ¥ Python B4 72 =7 b type 2o TH L
W Python A 7Y =27 b2 XEY LICHERLE T, Python A 7927 Ay XTERINTLRD
74 =V RIIHIHEINER A, RIS N XEVIZ, TYPE BERITMA, type D tp_itemsize
74—V FTHEESINTVEY A X% size A7OREZIZHMATEET, OB BIZEX TV
DESWCAEBRICH A X2RETEL A 7Y 27 P 2RETZHMEMTY, —HOEHRD 7 + — L K
DXEVEI DY TE—ETIT 2 Trur—aYEHERS L. XV EHOMENMLELET,
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void PyObject_Del (void *op)
PyObject_New() % PyObject_NewVar() T MERL7=XEV ML 3, @HE. ZOBBIZLT
Pz FOEIIEEINTWS tp_dealloc NV FIDPLMUHINET, ZOHBEZFOH L72#%
. XEVHEBIE D IEPREMHR Python #7927 b2RFLTWRVWOT, A7z 7 D7 400
FICHLT7272ALTIZRD A,

PyObject _Py_NoneStruct
Python 72513 None IZHZ 247322 b TY, ZOEANDT 7 EREFE, TDFTT =7 FADKRA
¥ REFHET B Py _None ¥~ 7 uZ{ibiirhudi b £8A,

BE:

PyModule_Create() HIREY 2 —1D7 w7 — b M,

12.2 £EDA TS U FMEEF (common object structure)

Python Tld, A 7Y =7 MIZERT 2 L THZ S OMERBEDRE T, ZOHTE=>DMERL 2D
FAFECOWTHIAL £3,

12.2.1 Base object types and macros

2£TOD Python £ 7Y =2 ME, A7V 227 FDRXEVYVNRBEORERDIICHZDPED 7 4 —L FEFERIZ
HELTWES, 2D7 4 =L Fid PyObject BB XU PyVarObject TRILENE T, ThoHDib %
7z, DOETD Python 7Y =7 b OERTEEEZIIMENCEOA TV 7 az2 o TERINLTW
9,

PyObject
BTOA TV 27 MR ZOREIRLZDDTT, ZOMIE, 247V b 2iET KA v &
A 7Y b LT Python 2255 DICRHERERPA->TVET, BED 7 YU —-R" LK
Tl ZOMEKIEA T 27 POBRAT Y ATV 27 MITHIRT2BA T = 7 MG
AoTWVWET, EEIZIX PyOvject THEZLIXEFTINTVERASN, 2TD Python A7 =2
FANDKRA ¥ RIE PyObject* NFx AP TEXT, X NIT7 7€ A9 %I Py_REFCNT <7 Ak
Py_TYPE %7 0 %L IFIIIED THA,

PyVarObject
PyObject ZHi5R LT, ob_size 7 4 — /L FZBMLLSDTY, ZOMERKIZ. RS (length) O
REFOA TV 27 MEFITH L THVWE S, ZDRA Python/C API TEONZ Z L IHZL AL D
DEBA, XAVNIZT7 72 RAT3IE Py REFCNT <27 1, Py TYPE ~27 W, Py SIZE <7 a%ffib
R D FH A

PyObject_HEAD
AELREIEZRZRVWA T2 b 2RBETIHMLVREEES TS 2o~ v T3, PyOb-
ject_. HEAD =27 2 3RD X S5 ICEE N F 3
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PyObject ob_base;

LB 2B Pyovject DFFa XY b ESHLTLIZE W,

PyObject_VAR_HEAD
AVARVAT LR RZEERFOA TV 7 v ERBFEITZHLWAERES T2 2 iflis~2 0T
3, PyObject_ VAR HEAD ~ 7 miIXD X > IXEHINET:

PyVarObject ob_base;

LicH % PyVvarOvject D FF a2 X > b EBRLTLIIZE W,

Py_TYPE (0)
Python #7227 F® ob_type X VN7 7R T52DIMESI /0 TT, ZHUIRD &L S ITERH
EEOEEN

(((PyObjectx) (0))->ob_type)

int Py_IS_TYPE(PyObject *o, PyTypeObject *type)
Return non-zero if the object o type is type. Return zero otherwise. Equivalent to: Py_TYPE(o)
== type.

N—a > 3.9 TEM.

void Py_SET_TYPE(PyObject *o, PyTypeObject *type)
Set the object o type to type.

N— g » 3.9 TE.

Py_REFCNT (0)
Python A 7Y =2 D ob_refcnt X YN 77 ERAFT2DIMMH 5370 TT, THUIRD XS IZE
A xd:

(((PyObject*) (o)) ->ob_refcnt)

void Py_SET_REFCNT (PyObject *o, Py _ssize_t refent)
FT7T 27 b 0o DBRAIV Y M refent TRELET,

N— g v 3.9 TE.

Py_SIZE (o)
Python 7Yz 27 +® ob_size XA VN7 7 AT 2DIMES /0 Ts, ZHERD XS ICERH
ThET:

(((PyVarObject*) (o)) ->ob_size)

void Py_SET_SIZE(PyVarObject *o, Py _ssize_t size)

Set the object o size to size.

N—=2 3 >~ 3.9 TiEl
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PyObject_HEAD_INIT (type)
LW PyObject RO OHIHMEICENT 2~/ Td, ZOXI7RERO LS ICERINET,

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
LW, ob_size 7 41—/ REET PyVarObject B 7D OYMEICENRST 2~/0Ts, 2O~
ERD XS WCERINET,

_PyObject_EXTRA_INIT
1, type, size,

12.2.2 Implementing functions and methods

PyCFunction
Type of the functions used to implement most Python callables in C. Functions of this type take
two PyObject* parameters and return one such value. If the return value is NULL, an exception
shall have been set. If not NULL, the return value is interpreted as the return value of the function

as exposed in Python. The function must return a new reference.

B D> 72 F 23RO BHTT

PyObject *PyCFunction(PyObject *self,

PyObject *args);

PyCFunctionWithKeywords
Type of the functions used to implement Python callables in C with signature METH_VARARGS |
METH_KEYWORDS. The function signature is:

PyObject *PyCFunctionWithKeywords(PyObject *self,
PyObject *args,
PyObject *kwargs);

_PyCFunctionFast
Type of the functions used to implement Python callables in C with signature METH_FASTCALL.

The function signature is:

PyObject *_PyCFunctionFast(PyObject *self,
PyObject *const *args,

Py_ssize_t nargs);

_PyCFunctionFastWithKeywords
Type of the functions used to implement Python callables in C with signature METH_FASTCALL |
METH_KEYWORDS. The function signature is:
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PyObject *_PyCFunctionFastWithKeywords(PyObject *self,
PyObject *const *args,

Py_ssize_t nargs,

PyObject *kwnames);

PyCMethod
Type of the functions used to implement Python callables in C with signature METH_METHQOD |
METH_FASTCALL | METH_KEYWORDS. The function signature is:

PyObject *PyCMethod(PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,

Py_ssize_t nargs,

PyObject *kwnames)

N—a > 3.9 TEM.

PyMethodDef
R D X Y v FEFTEDRT 2BRICHVAEER TS, ZoMERIE 45D 7 4 =L RS H 3

74—k | COE =13

ml_name const char * | XYV v K4

ml_meth PyCFunction | C #EADKRA > &

ml_flags | int MOHLZED XTI RT 777y b
ml_doc const char * | docstring DNEZEIFTRA VX

The m1_meth is a C function pointer. The functions may be of different types, but they always return
PyObject*. If the function is not of the PyCFunction, the compiler will require a cast in the method
table. Even though PyCFunction defines the first parameter as Py0b ject*, it is common that the method
implementation uses the specific C type of the self object.

The m1_flags field is a bitfield which can include the following flags. The individual flags indicate either

a calling convention or a binding convention.
There are these calling conventions:

METH_VARARGS
This is the typical calling convention, where the methods have the type PyCFunction. The func-
tion expects two PyObject* values. The first one is the self object for methods; for module
functions, it is the module object. The second parameter (often called args) is a tuple object
representing all arguments. This parameter is typically processed using PyArg_ParseTuple() or

PyArg_UnpackTuple().

METH_VARARGS | METH_KEYWORDS
Methods with these flags must be of type PyCFunctionWithKeywords. The function expects

three parameters: self, args, kwargs where kwargs is a dictionary of all the keyword arguments or
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possibly NULL if there are no keyword arguments. The parameters are typically processed using

PyArg_ParseTupleAndKeywords ().

METH_FASTCALL
Fast calling convention supporting only positional arguments. The methods have the type
_PyCFunctionFast. The first parameter is self, the second parameter is a C array of PyObject*
values indicating the arguments and the third parameter is the number of arguments (the length

of the array).
This is not part of the limited API.
N—= a ¥ 3.7 TEM.

METH_FASTCALL | METH_KEYWORDS
Extension of METH FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. Keyword arguments are passed the same way as in the vec-
torcall protocol: there is an additional fourth PyObject* parameter which is a tuple representing
the names of the keyword arguments (which are guaranteed to be strings) or possibly NULL if there
are no keywords. The values of the keyword arguments are stored in the args array, after the

positional arguments.
This is not part of the limited API.
N—a v 3.7 THEM.

METH_METHOD | METH_FASTCALL | METH_KEYWORDS
Extension of METH_FASTCALL | METH_KEYWORDS supporting the defining class, that is, the class
that contains the method in question. The defining class might be a superclass of Py_TYPE(self).

The method needs to be of type PyCMethod, the same as for METH_FASTCALL | METH_KEYWORDS

with defining class argument added after self.
N—a v 3.9 THE.

METH_NOARGS
S DN R Y v Fid. METH_NOARGS 7 5 7% D 72355, DERSIBPIEEINTWE0EF 2y
ZULRBRABDET, TI5L7AY Y i PyCFunction TR TIERD EXRA, F—D 8T XXX
self 127D, EVa—AhFTT2l b VARV AANDSHERE T2 222D 25, WTFhCE
. B DT X RIF NULL 12D F5,

METH_0
Methods with a single object argument can be listed with the METH 0 flag, instead of invoking
PyArg_ParseTuple() with a "0" argument. They have the type PyCFunction, with the self

parameter, and a PyObject* parameter representing the single argument.

TFoZo0E . MOHLENEZRTSDOTIRRL, 77 ADAY v Fe LTHS BEOFRMAIAZRT
DTT, BEY 2 — MR L TERSNLEBTHNTIRD FRA, XYy FIZRLTIE, RRKT—2L2Z
D77 7%y FTEXREA,

METH_CLASS
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AV ROEMIOGIEIZIE, DA VAR ATREBRBA T 7 W EINET, 2075713
HIAHBIRL classmethod () 2o THERT 2D ERUL I FARAXY YR (class method) KT %72
DITEDNET,

METH_STATIC
XYy FORPOFIEICE., BDOAL Y AKXy ZATIERL NILL XL ET, 2077 7
staticmethod() Zfo THEMT 2D LFAIL AV Y F (static method) &K T % 7= DI fE
bh s,

B —ODERIE, HEXY Y FEFEADHDAY v FERLBEEMZ 205 02HI#IL £3,

METH_COEXIST

AV REMEOERTEEMZ 2 Tr—-NLETd, METH _COEXIST %2#8ELRIFI. 7
7 ANV POREC Lo T, EBVPERLBRVEISIRAF Yy T LET, ABY F T v =XV vy
F7F—70 XD dHENce—FEINEDT, HIZIX sq contains ARy MET vy FLTWEXY v R
__contains__() 4R L. A% ® PyCFunction ®n— F2[HIELEST, ZO7 7% EXT S
. PyCFunction {37 v R—=F 7Y =7 b2 EEXHZ I Tr—-FEN, Aoy b eETLET,
PyCFunctions OFFH LI T v 8—F 7P =27 POFUHL LD dFELEINTVWEDT, Z5 L%k
ERRDMEFRNICI D £ 5

12.2.3 Accessing attributes of extension types

PyMemberDef
type @ C HEEEKD X v e LTHMEATWS, »2RoEEHE2RIHBERTT, ZofEko
74—V RETFOEBH TS

Z14—IF | COE S

name const char * | X ¥ \#£

type int C koD X il

offset Py ssize t | ZDX D type object FIEKFDIZHTD offset N4 +
flags int 7 4 =V DAL LERAPFEAARRRODPZRTEY b 757
doc const char * | docstring DNEZETRA X

type 1372 TAD COREZEKRTZ T_~27adD55D 1DTF, XY\ Python 67 7R &
NZEE, ZDORANENNET 5 Python ORICEHE N E T,
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Yo 0% Cpf!

T SHORT short

T_INT int

T LONG long
T_FLOAT B MR
T_DOUBLE double

T STRING const char *
T_OBJECT PyObject *
T_OBJECT_ EX | PyObject *

T CHAR char

T BYTE char

T UBYTE unsigned char
T _UINT unsigned int
T USHORT unsigned short
T_ULONG unsigned long
T BOOL char
T_LONGLONG long long

T ULONGLONG | unsigned long long
T PYSSIZET Py_ssize_t

T_OBJECT & T_OBJECT_EX D3EZ o> TWADIE, T_OBJECT IEX > N8 NULL 72 o 72 & ZIZ None %
RF D% L. T_OBJECT_EX X AttributeError 2§ %45 T3, T_OBJECT EX ¥ T_OBJECT X
DEMHICXTT 2 del XZEIELL 205 DT, TEANUL T_0BJECT Tld7 { T_OBJECT_EX %#{#-T
L72E W,

flags can be 0 for write and read access or READONLY for read-only access. Using T_STRING for
type implies READONLY. T_STRING data is interpreted as UTF-8. Only T_OBJECT and T_OBJECT_EX
members can be deleted. (They are set to NULL).

Heap allocated types (created using PyType_FromSpec() or similar), PyMemberDef may
contain definitions for the special members __dictoffset__, __weaklistoffset__ and
__vectorcalloffset__, corresponding to  tp_dictoffset, tp_weaklistoffset and
tp_wvectorcall_offset in type objects.  These must be defined with T_PYSSIZET and
READONLY, for example:

static PyMemberDef spam_type_members[] = {
{"__dictoffset__", T_PYSSIZET, offsetof(Spam_object, dict), READONLY},
{NULL} /* Sentinel */

};

PyObject® PyMember_GetOne (const char *obj addr, struct PyMemberDef *m)

Get an attribute belonging to the object at address obj addr. The attribute is described by
PyMemberDef m. Returns NULL on error.

int PyMember_SetOne (char *obj addr, struct PyMemberDef *m, PyObject *o)

250
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Set an attribute belonging to the object at address obj_addr to object o. The attribute to set is

described by PyMemberDef m. Returns 0 if successful and a negative value on failure.

PyGetSetDef
BMOTanXT 4 DEIRBRT AR ERT 27D DOHEERT T, ccmember: Py TypeObject.tp_getset
Any POFHBBIL T ZE W,

71—l | COE =3
ke
name const JE %
char *
get getter C function to get the attribute
®£E setter BfEZt Y FHIRT 2EED C SiEMK, BRI hGa. BHEEHRA
Hh SRR D £3,
doc const TEDORFaRX T — a3 Y FF
char *
closure | void * getter & setter DIBIT — X 2@t 325, 47> a VOBBKRA &,

The get function takes one PyObject* parameter (the instance) and a function pointer (the

associated closure):

typedef PyObject *(*getter)(PyObject *, void *);

B E TR NULL &I DEGICEI N2 ZEHLOWBIRERL 3,

set functions take two PyOb ject+ parameters (the instance and the value to be set) and a function

pointer (the associated closure):

typedef int (xsetter) (PyObject *, PyObject *, void *);

JEMEZHIFRS 25813, 2 FHD ST A —XIZ NULL ZHE L £ 5. I LEHEIZ 0 2. KWL
fid -1 2 LTRLE S,

123 BATox ok

WIRAXANDORZEFRT 2HER: PyTypeObject HiEKIZ, BZ5< Python 7Y =27 M X7 LDHT
RODBELMEARD 1 DOTL x5, BA TP 27 Md PyObject_*x() F° PyType_*x() RO TRZ £F
DB IEFLAYD Python 77V 75— a itk o T, ELTHHADDH ZHEETIRBELERTA, BA TP Y
MEIA T2 bHREDEIRES DRRDIZEBTITNE, 4 VX T XRARH B EERT 200K
EY 2=V TIRIERICEERFETT,

Bt 7Y =7 MIBEEDH (standard type) 1ZHANRZ 2R D RKRERBEERTT, FHA TV 27 MIZL D
EZRFEELTEBD, ZDIEL AL C BBADKRAL VX T, FNFAOBEBIIZ DRIDKBED /N WD %
FELTVET, ZOHITIE BATY27 bDEBET 4 — L FIZOVWTEHMZHIAL 9, %7 4 —L Pl
AN THET 2 IERICHH SN TV E T,

12.3. ATV bk 251




The Python/C API, U —X 3.9.20

YURDI 4927077y RMAT, ERF HiTld PyTypeObject DEM & V5% —H THETX 24|
EHETVET,

1231 24y o2UT77L >R

tp XOv bk
PyTypeObject 2Oy k*! B B|HAY Y R /S%EN Info*2
QT DI
<R> tp_name const char * __name X X
tp_basicsize Py_ssize_t X X X
tp_itemsize Py _ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py _ssize_t X X
(tp_getattr) getattrfunc _ getattribute_ | €
___getattr____
(tp_setattr) setattrfunc _setattr ,  delattr G
tp_as_async PyAsyncMethods * sub-slots %
tp_repr reprfunc ___repr___ X X X
tp_as_number PyNumberMethods * sub-slots %
tp_as_sequence PySequenceMethods * sub-slots

tp_as_mapping PyMappingMethods * sub-slots

tp_hash hashfunc ~_hash X ¢
tp_call ternaryfunc __call X X
tp_str reprfunc _str_ X X
tp_getattro getattrofunc ___getattribute X X €
___getattr_
tp_setattro setattrofunc _setattr ,  delattr | X X ¢
tp_as_buffer PyBufferProcs *
tp_flags unsigned long X X ?
tp_doc const char * __doc___ X X
tp_traverse traverseproc X G
tp_clear INqUITY X g
tp_richcompare richemp func ot o le  , eq X G
ne , __ gt
__ge
tp_weaklistoffset Py_ssize_t X ?
tp_iter getiterfunc _ iter X
tp_titernext i1ternext func ___next___ X
tp_methods PyMethodDef || X X
tp_members PyMemberDef || X

;ka)/\o_:/“‘::i<
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R 1-FIOR—IH5DHiS

PyTypeObject 2Oy k*! B BTHAY Y R /SH%EN Info*2
QT DI
tp_getset PyGetSetDef || X X
tp_base PyTypeObject * ___base_ X
tp_dict PyObject * _diet___ ?
tp_descr_get descrget func _get X
tp_descr_set descrset func _ set_ ,  delete X
tp_dictoffset Py_ssize_t X ?
tp_intt initproc __init X X X
tp_alloc allocfunc X 77
tp_new newfunc __new_ XX 77
tp_free freefunc XX 77
tp_is_gc INQUITY X X
<tp_bases> PyObject * __ bases_ ~
<tp_mro> PyObject * __mro___ ~
[tp_cache] PyObject *
[tp_subclasses] PyObject * ___subclasses
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor ~del X
tp_vectorcall vectorcall func

SR CTEbITWS 2ny PAE, Zhdt (FEMC) IFERTH 2 Z e 2RLTVET, IHFITHEOATHW S22y M,
FAHLEAE LTRbIhARETT, AFRTHLDATVWE Ay ME, N TOABDIE T, (BEFEL LTO) "<R>"
. ZD7 4 —LEBWETHSZ L (NULL TRV L) ZEKLE T,
*2 5;
”0O”: set on PyBaseObject_Type
”T”: set on PyType_Type
"D default (if slot is set to NULL)
X - PyType_Ready sets this value if it is NULL
~ - PyType_Ready always sets this value (it should be NULL)
? - PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").
”I”: inheritance
X - type slot is inherited via *PyType_Ready* if defined with a *NULL* value
% — the slots of the sub-struct are inherited individually
G - inherited, but only in combination with other slots; see the slot's description

? - it's complicated; see the slot's description

Note £} ] flectively inherited through 1 | attribute lookun chai
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sub-slots
Slot it XY W R
am_awatt unaryfunc __await_
am_aiter unaryfunc __aiter_
am_anext unaryfunc ~_anext
nb_add binaryfunc __add___
~_radd
nb_inplace_add binaryfunc _dadd___
nb_subtract binaryfunc _ _sub__
___rsub___
nb_inplace_subtract binaryfunc _isub_
nb_multiply binaryfunc _ mul
~ rmul
nb_inplace_multiply binaryfunc __imul_
nb_remainder binaryfunc _ mod___
__rmod____
nb_inplace_remainder binaryfunc ___imod___
nb_divmod binaryfunc ~_divmod____
_rdivmod____
nb_power ternaryfunc ___pow___
___rpow___
nb_inplace_power ternaryfunc ___ipow___
nb_negative unaryfunc ___neg_
nb_positive unaryfunc ___pos____
nb_absolute unaryfunc __abs__
nb_bool INQUITY __bool___
nb_tinvert unaryfunc __invert
nb_lshift binaryfunc _Ishift. ~ _ rl-
shift
nb_inplace_lshift binaryfunc _ilshift_
nb_rshift binaryfunc __rshift_
_rrshift
nb_inplace_rshift binaryfunc ___irshift_
nb_and binaryfunc __and___
~_rand
nb_inplace_and binaryfunc _dand___
nb_xor binaryfunc __Xor____
___IrXor___
nb_inplace_zor binaryfunc ___ixor____

RDOR—ZITHE<
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xR 2-RIOR—IHS5DHEE

Slot B %XV Y R
nb_or binaryfunc ~_or______ror_
nb_inplace_or binaryfunc __or___
nb_int unaryfunc __int_
nb_reserved void *
nb_float unaryfunc ~_ float
nb_floor_divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc ___ifloordiv___
nb_true_divide binaryfunc __truediv____
nb_inplace_true_divide binaryfunc _itruediv___
nb_index unaryfunc __index___
nb_matriz_multiply binaryfunc ___matmul____
~_rmatmul
nb_inplace_matriz_multiply binaryfunc __imatmul
mp_length lenfunc _len_
mp_subscript binaryfunc ___getitem____
mp_ass_subscript objobjargproc _ setitem
~ delitem_
sq_length lenfunc _len
sq_concat binaryfunc _add__
sq_repeat ssizeargfunc __mul___
sq_ttem ssizeargfunc ___ getitem
sq_ass_1item ssizeobjargproc _ setitem
~delitem
sq_contains objobjproc ____contains
sq_tinplace_concat binaryfunc _ dadd___
sq_1inplace_repeat ssizeargfunc __imul_
bf_getbuffer getbufferproc()

bf_releasebuffer

releasebufferproc()

12.3. BFTz I b
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A0y bDEHRE (typedef)

EERE (typedef) 5| &3 W\ ER
allocfunc PyObject *
PyTypeObject *
Py_ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visttproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc | int
256 %12 E 72 1Y bREHER— I |(object implementation support)
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See Slot Type typedefs below for more detail.

12.3.2 PyTypeObject E%

PyTypeObject DREEMREFRIX Include/object.h TROIHNZIITTT, SBOFHMEEH L =HIT, Z
CTIRERZMHEDIELET:

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */

Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall_offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suttes for standard classes */

PyNumberMethods *tp_as_number;

PySequenceMethods *tp_as_sequence;

PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */
hashfunc tp_hash;

ternaryfunc tp_call;

reprfunc tp_str;

getattrofunc tp_getattro;

setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */

PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* call function for all accessible objects */

traverseproc tp_traverse;

/* delete references to contained objects */

inquiry tp_clear;

/* rich comparisons */

RDOR=I ki)
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(RIDR=I D5 DR E)

richcmpfunc tp_richcompare;

/* weak reference enabler */

Py_ssize_t tp_weaklistoffset;

/* Iterators */
getiterfunc tp_iter;

iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */

unsigned int tp_version_tag;
destructor tp_finalize;

} PyTypeObject;

12.3.3 PyObject XOv +

The type object structure extends the PyVarObject structure. The ob_size field is used for dynamic
types (created by type_new(), usually called from a class statement). Note that PyType_Type (the
metatype) initializes tp_itemsize, which means that its instances (i.e. type objects) must have the

ob_size field.

PyObject* PyObject._ob_next

PyObject* PyObject._ob_prev
INBH5D7 44— Kid~v2Za Py TRACEREFS A EREINTWVWEAHAEDABFEMREL T T,
PyObject_HEAD_INIT ~Z u%ffi5 ¥, 7 4 —/L K% NULL ZHIHAL L 5, EIC X £ Y FEMR
ENTVHATZY =27 PTIE. CAHDT 4 —)V FIFHEIZ NULL DEETY., BIFNCXEVERENS
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AT FOGE, ThL 0D T 4 =L Rk, e—=T LD 2TO FHFOF TV =7 v ok
ZEHYYIYRMNTATO 2 bV YT ABICEDNE T, 2O ZidkA TNy ZHIIHI A
TEET; BUIRTIE. BEEZE S PYTHONDUMPREFS DSR{E XN TWVWB L B2, 707 T A DRITK TGS
THERLTVWE ATV 27 yEHNT 2 D0 ME—D BT,

T
Y ITRXAL T EZDT 4 — L FE2HRELEHA,

Py__ssize_t PyObject.ob_refcnt
A 722 bDOBIRAH Y > M T, PyObject _HEAD_INIT X ZOf% 1 WZ#IHLL £ 3, #INICXE
VIR I N A 7Y 2 7 F T, DA Y RZ VR (ob_type DT 2MER L TV ATV =
M) BBREAY Y FTEIHRITIZ BDERA . BIHNCXEVHERINLZEA TS 27 FDBHE. 4
VARV AFBEBAT V FORRIC BDET

R
B TRAL T IZZDT7 4 =V R EHEAL T A,

PyTypeObject™ PyObject.ob_type
AEEKDOEL BIOBWH%E2T 5L XXX A4 FTT, PyObject_HEAD_INIT ~ 727 v T a i, @5
3 &PyType_Type 72D £F., LoL. (P& < td) Windows THIHTZ 2HHm — FARERILER
EY 2= ATl a4 ZJ3EMBRIETIE RV XA ZDTFET, £ZT. BH6bLELT,
PyObject_HEAD_INIT 2l NULL %23 L THIHL L THB &, MOBIEEZITIHNCEY 2 — L O L
B TIRINCZD 7 4 — L REPHIET 2 22 12R > TVE T, ZOREZUTO XS I/TVWET:

Foo_Type.ob_type = &PyType_Type;

FoOBMEE, ZATI2HOVDLREZA VAR AERID BANICL TE2RITNER D $HA,
PyType_Ready () \& ob_type 2% NULL %*¥ 5 22X, NULL DS EITIFILIES 5 XD ob_type 7 4 —
N RTHHIEL 3, ob_type 7 4 —/V RB¥ R THRWIEE, PyType_Ready() &2 D7 4 —NL K%
ZELEEA

k-

B TRAL TS IZZDT7 4 — L FEHEALET,

12.3.4 PyVarObject XOvw k

Py_ssize_t PyVarObject.ob_size
A B VHERESN TV LA 7Y 27 FORE, 2074 — A PRt nxs, B
WKXEVHRESNTWEHA 7Y =27 FOGE, TO7 4 —b FIZNEEH S h 2 Rk Bk 2 £ 5
\i \3—0

R

Y TRATEIDT 4 =L FEHELZEA,
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12.3.5 PyTypeObject XO0v ~

Each slot has a section describing inheritance. If PyType_Ready () may set a value when the field is set

to NULL then there will also be a "Default” section. (Note that many fields set on PyBaseObject_Type

and PyType_Type effectively act as defaults.)

const char® PyTypeObject.tp_name

BOAFIDBA > TWd NUL i SN XFHNNDRA VX TT, BV 2—1Dr7a—rOLEHr LT
77 ATELRDGE, ZOXFINIEEREY 2 — L4, Ry b, ZLTHOLRET LKL SXFHNC
Y FET; MARAARDIGEE, EOHOAFTT, EVa—ADBHE Ry =YD TEI 2 —1D
BE. SERRARy T —VEAPEEREY 2 — VLD~ R o TWET, HlZiE, v s —2 P NOY
TEI 2=V QA TWVWAREY 2 —)L M NTERZINTWS T &, tp_name & "P.Q.M.T" IZ#JHH
fELET,

A B VEINZTIF T 27 FDGE. TD7 4 —L FIZEICROLENCR D, £V 2—14%
BRIDOFFENTH — '__module__' IZH§2MHE L THRINICREENE T,

FINC X EVREINZEA TP 2 7 FOHE, tp_name 7 4 =V RIZIE Ry FEFEATVWBIET
TT, RED Ry b XD HENTH BEHAFH AL _ _module EHE LT, /2Ky h&bDBER
AIZHBEE __name__ B LT7 7R TEE T,

Fy PR Ao TOWRWES, tp_name 7 4 =)L FONAELTH __name__ JEMIZHR D, __module__
B (iR X5 WCHOFHENTIHRINICE Y FLRVWHED ) REFRICRDET, 20D, 20D
BNZ pickle (LTERVWZLIIARDET, 5, pydoc DMERT B EY 2a— L FFaX DY R T

WKHHSHRLBD ET,

This field must not be NULL. It is the only required field in PyTypeObject () (other than potentially

tp_itemsize).
i

B ITRAL T EZDT 4 — LR EBRE L EHA,

Py__ssize_t PyTypeObject.tp_basicsize

Py_ssize_t PyTypeObject.tp_itemsize

IHREDT 4 —N R B VAR ADANL P YA RERFHETESE51CLET,

BN Zo0ENIH D 3 BERA VAKX ADENL, tp_itemsize 7 4 —)L K23 BT, AJZE
RA VAR ZADTTE tp_itemsize 7 4 —V EHIEL B OMHEICED £F, FEERA VAKX ZADHD
BE. B TDAL VAX Y AEELL tp_basicsize THZ OV AL Xk 3,

AZERA VAR ZADRIDIGE, 4 Y AR AIZIE ob_size 7 4 —L KBRS TERESLT, 4 VA&
VADYAREIN AT D 7 EX” 2 LT, tp_basicsize & tp_itemsize D N fFZEL
725D ET, N DEZEE, { VARV AD ob_size 7 4 — /L RICEREINE T, =77 LAEK
BV Oo0dH D ET: FlRIF. BHTIEIADEE ob_size IXffio T, A VARV RAORITHEDEATD
5Zr%mRL. N BIKIZ abs(ob_size) 272D %£3, £7z. ob_size 74—V RKBHZ0H LWV T,
BT LBA VAR VADPALERTHZ I ZBKRLEEA (B2, VR MOBERIEEED A >~
AR VAR ZICDDPDOELT, A VARXYRARZIIHB 2 AL EK®ER; o7 ob_size 74 =L KHHD
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),

EARY £ X12id, PyObject HEAD ~ 27 0 F 721 PyObject_ VAR_HEAD =78 (A4 ¥ A& ¥ AR
ZHET2DRMMiokbohDvrn) TEAEENTVWE 74—V EPR Ao TWVET, X HIT,
_ob_prev BX U _ob_next 74 —ILRBHIBFAE, INEDT7 4 =L RIH AL XIMEINE T,
HE->T, tp_basicsize DIELWHIHHHEZ S 212X, A YRR VAT —XDL AT M2EET5D
WA S BRERIC LC sizeof HETEZMS L2rH D £H A, HAY A X1iE. GC Ny XA %
A2 TWVWERA,

T4 YA MHETLER: ZBOBRERZHET 2BCREDT 74 ¥ XY b BREE R B5E,
tp_basicsize DIEICRZ DUFRITIUIR D 8 A, Fl: D255 double DEFIZHEIEL TS E L
£9, tp_itemsize & sizeof (double) T, tp_basicsize A’ sizeof (double) (Z ZTIFIN %
double D7 74 Y XY M MERT 29 A XERET 2) OMEBD DI A X282 X512FT5D1d 71
7 7DEMLETT,

For any type with variable-length instances, this field must not be NULL.
i

INHDT 4=V REYTEA AL CHRRINE T, HEXA T 0 TRV tp_itemsize &
FoTWwkGa, BEAA TOERLBIKEL EIT2. —BRNCEY 724 7 THlO 0 TRWEL
tp_itemsize ICERET 2 DIFLETIEDH Y TH A

destructor PyTypeObject.tp_dealloc
AVARYADT AN T 7 ZEBADKRA Y2 TS, ZOMEIL (HET None % Ellipsis DHED
X)) A VARRZYADRL T XY RS NR VR THRWR DB TERLRFIUIRD FHA, 7
T X FROMED TS

void tp_dealloc(PyObject #*self);

F2A LT 7 ZERE. BRI Y SBFICE DI - 72BIC Py_DECREF() X Py_XDECREF() <7
arLENHINE T, FOHINRFETIE, A YRRV RAZEEFELE T, A4 Y RAX Y ATH
TESRBIE L BRVIRETT, TA M7 ZBEBEA YRRV ADPEFEL TV R 2 TOSREMBL.
A VAR YADTERLTOWEZRTDOREY Ny 7 7% (N 7 7 ORI - 7 BRI IGT 2 X €
V FRERBEEC R o C) L. ZDRID tp_ free BIEZMUIHL £, H2MBY 7T X4 T2/ERTE
72\ (Py_TPFLAGS_BASETYPE 7 2 773ty b EMLTWARW) B, tp_free DRODIATI = b
DX E V) fEHEIEL (deallocator) ZEHETUOH L TH2EVERA, 7Y =7 DX E Y MRKEEEUI.
A VARV ADRAEYHEREITI BRI - ZBEBICRHE L 72 O TRITFNIERD FHA; A VARV
A% PyObject_New() % PyObject_VarNew() TXEV MR L IGE I, BH PyObject_Del ()
Zff\, PyObject_GC_New() X PyObject_GC_NewVar() THEF L 723BE121X PyObject_GC_Del ()
EHEVET,

If the type supports garbage collection (has the Py_TPFLAGS_HAVE_GC flag bit set), the destructor
should call PyObject_GC_UnTrack() before clearing any member fields.

static void foo_dealloc(foo_object *self) {
PyObject_GC_UnTrack(self) ;
Py_CLEAR(self->ref);

RDOR=I ki)
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(RIDR=I D5 DR E)

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) ;

nn .
i .

P ITRATEIDT 4 — L REHEKLET,

Py_ssize_t PyTypeObject.tp_vectorcall_offset

An optional offset to a per-instance function that implements calling the object using the vectorcall

protocol, a more efficient alternative of the simpler tp_call.

This field is only used if the flag Py_TPFLAGS HAVE_VECTORCALL is set. If so, this must be a

positive integer containing the offset in the instance of a vectorcall func pointer.

The wectorcallfunc pointer may be NULL, in which case the instance behaves as if

Py_TPFLAGS_HAVE_VECTORCALL was not set: calling the instance falls back to tp_call.

Any class that sets Py_TPFLAGS_HAVE_VECTORCALL must also set tp_call and make sure its be-
haviour is consistent with the vectorcallfunc function. This can be done by setting ¢p_ call to

PyVectorcall_Call().

&4 It is not recommended for heap types to implement the vectorcall protocol. When a

user sets __call__ in Python code, only tp_ call is updated, likely making it inconsistent with

the vectorcall function.

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 v 3.8 TEH: Before version 3.8, this slot was named tp_print. In Python 2.x, it was

used for printing to a file. In Python 3.0 to 3.7, it was unused.
-

This field is always inherited. However, the Py_TPFLAGS HAVE_VECTORCALL flag is not always
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inherited. If it’s not, then the subclass won’t use vectorcall, except when PyVectorcall_Call()

is explicitly called. This is in particular the case for heap types (including subclasses defined in
Python).

getattrfunc PyTypeObject.tp_getattr

F T arDKRA Y RT, get-attribute-string 217 5 B ZEIBL £ 3

ZDT7 4=V FIRBIFHEIRETT, ZOT7 4 — NV FEERT DL XL, tp_getattro BAEFUT X 512H)
fEL. BMHAIX Python XX A 7Y =7 bTIE7%R < C XFHITIEET 2 L5 LB EET LS 1CL
IR FH A

R
Group: tp_getattr, tp_getattro

ZD7 4= RIE tp_getattro HITH T X4 TR EINET: TR, $ 74470
tp_getattr BXU tp_getattro BT NULL DG, +7 X4 FIIEEX A THh 5 tp_getattr
¥ tp_getattro XML bRAL X3,

setattrfunc PyTypeObject.tp_setattr

F T arDRA Y RT, BEDORE LHIFRZIT S BBZIEL 35

CDT7 4=V FIBIFHERETT, ZOT7 4 — NV NEERT DL XL, tp_setattro B EFEUT L 512
EL. JBIEAIE Python SXFH| 4 7Y = 7 FTld < C XFEHITIRET 2 & 5 RBEBEET XS5 CL
BT D FH A

k.
Group: tp_setattr, tp_setattro

DT 4 =KX tp_setattro ¥ HITH T XA FICHERINET: Tbb, 37X 70D
tp_setattr BLU tp_setattro HIIZ NULL DFE, 7 XA FIEIRIEX A T 5 tp_setattr
Y tp_setattro XML bRAL 3,

PyAsyncMethods* PyTypeObject.tp_as_async

BMOEEREZIETRA VX TT, ZOMEERIZ. C L)LT awaitable 78 + 3Ly asynchronous
iterator 7R M ANBRETLIZA T2 7 YV EFREBKRTEI 74—V FEEBET, FFLWVWI kX
async 77T U MEEER 2L TLEZ W,

N— a ¥ 3.5 TEI: YA tp_compare X tp_reserved ¥ L THIGNTWVWE L7,
i

tp_as_async 7 4 =)V RIFMRSINETAD, ZTHIZEENS 7 4 — L FHEFICHEE XN E T,

reprfunc PyTypeObject.tp_repr

AT arDRAVRT, HAABEE repr() ZHEEL TV LBBERL £,

The signature is the same as for PyObject_Repr():

PyObject *tp_repr(PyObject *self);
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Z ORI A 7Y = 7 + D> Unicode 7Y =7 b %iéé RIFUERD R A, BEMIX, Z
DEIEANR T SCFHNE, BEYJRBRET eval ) WKELHE. FACEZFOA 7Y 27 MTR2 L9571
XFHNTRIFNIRD A, FAIRERGEICIE, 72027 VORI CEPSERLIZNEDA -7
< DBIRE ST > THRO L CFHIRIRZIRTIUIRD FE A

T
YBITRAL FEZDT 4 — L FBRELE T,

F7A4ILE

DT 4 =V EHRFRESHNTORVEE, <%s object at %p> DIER% & 2 XFHIMRINE T, s
WBHRIDZENC, %p 34TV 27 bDXEY 7 FLARKBEBRIONE T,

PyNumberMethods* PyTypeObject.tp_as_number
BE 7ot al iU BMoMEREIR TR VX TT, ZhoD7 4 =L ROV TIE BEA

T MEER THHIhTVWETS,
.
tp_as_number 7 4 —L FIZMRINFVAD, TZDEENE T 4 — L FORMEFITHAI N E T,

PySequenceMethods* PyTypeObject.tp_as_sequence
Y=Y A7 balERELLBMOMERZIET RS Y2 TY, TNH6DT 4 —)L FIZOWTIE
=T RAF TV MEEE THHSATHET,

fer g
tp_as_sequence 7 4 —/V PR SINFEAD, ZHXETENDE 7 1 — L FMERNCHAR S NE T,

PyMappingMethods* PyTypeObject.tp_as_mapping
~ybrr7n bt are R LCBMOMERZET AL VX TT, Th6DT7 4 =N FIZOWTIE
Ry TATI o MEER THHZATHET,

o
tp_as_mapping 7 4 =)V IR INFERTAD, ZUTEFEND 7 4 —V RBEBNCHER SN E T,

hashfunc PyTypeObject.tp_hash
T arDRA Y RT, MAHAAHB hash ) ZFEL TV IREEL T,

The signature is the same as for Py0bject_Hash ():

Py_hash_t tp_hash(PyObject *);

ZOBEE C @ long HOEERIRIELD THA. BERICIE -1 ZERDEICLTIEARD $HA;
Ny T aBORERICT 7 —=PE T GE, BEEASN Ly P LT -1 ZRIRIERD A,

When this field is not set (and tp_richcompare is not set), an attempt to take the hash of the
object raises TypeError. This is the same as setting it to PyObject_HashNotImplemented().
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ZD 7 4 =)L FIZBHRMIZ PyObject_HashNotImplemented () WCRET 5 Z & T, Bl type 26D
Ny TaXVy ROMERZE IRy 7T 252D TEET, Zhid Python L X)L TD __hash__ =
None ¥ [/ IZMAM X 41, isinstance(o, collections.Hashable) 25IEL { False ’2 TEIIC
“DFET, WHELARETH S Z L IHERELTL XV - Python L~JLT __hash__ = None ®##&E
352 & T tp_hash A8 v M PyObject_HashNotImplemented () b’rﬁiéﬂi?o

fE:
Group: tp_hash, tp_richcompare

ZDT 4 =)V FIE tp_richcompare L HIZH T XL FITHEEINET: Tbb, v T7&4 T
D tp_richcompare B XU tp_hash DMF LB NULL DY &, ¥ 7 X4 FRFEREX A TH 5
tp_richcompare ¥ tp_hash EW L DYEL FT,

ternaryfunc PyTypeObject.tp_call
AT avDEAYRT, 72227 POMUHLZREL TOLEBEIELET, 72 =7 bIE
CH LATRE TR WHEIZE NULL 2 LRI D $8 A, 73 F vid PyObject_Call() E[FT
‘/C\\\j—o

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

.
Y TRATEZDT 4 — L REHELET,

reprfunc PyTypeObject.tp_str
F T ayDRA Y RT, HARAADHER str() ZFHEL TV LIEBERLE T, (str HRD—DIZ
Bolele®, str() Estr DAVAI I 7 RENUHT I EIRFRELTESI WV, ZOAaYAR 77
ZIFEBEOWUIZ1TS BT PyObject_Str() ZM-UH L. X HIT PyObject_Str() I DNV K
EMOCHT IR ET, )

The signature is the same as for PyObject_Str():

PyObject *tp_str(PyObject *self);

ORI FHNA 7Y = 7 M2 Unicode A 7Y =7 FZIBZRITNUIRD FHA, ZHEA TV =
7 b ? bR (friendly)” REL XTI TRIFIUILD HA, EWVWIDIE, TOXFHNZ
0D print() BETHEDONS Z IR I KALENHTT,

A
YBITRAL FEZDT 4 — L FBRELE T,
FI7xILE

D7 4 =L ERFRESINTORWEGE, CTFHIRBZ RS 72DI121E PyObject_Repr () B EH
£79,

getattrofunc PyTypeObject.tp_getattro
F 7 arDRA U RT, get-attribute ZHEEL TWEHEMEIELET,
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The signature is the same as for PyObject_GetAttr():

PyObject *tp_getattro(PyObject *self, PyObject *attr);

WHEOBEEMBREFHEL TS PyObject_GenericGetdttr() I D7 4 — L RICRELTEL ik
WTWOBERERN T,

ek
Group: tp_getattr, tp_getattro

D7 4 =)V FIiE tp_getattr LHITH T XL FITHEREINET: TROB, Y724 70D
tp_getattr BX U tp_getattro MBI NULL DIFHE., ¥ 744 TIIREX A T tp_getattr
¢ tp_getattro ZMTE WAL X5,

F7#ILbE

PyBaseObject_Type uses PyObject_GenericGetAtir().

setattrofunc PyTypeObject.tp_setattro

AT arDRA RT, BIEORE LHIFRZIT S Bz L £ 5,

The signature is the same as for PyObject_SetAttr():

int tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

S 512, value I NULL ZHE L TBMEZHRTE 2 X5 LARTNER D $8A. BHEOA TV =
MEMRELFEE L TWS PyObject_GenericSetdttr() & Z D7 4 =LV RIZRELTEL 70T
WO EIERTT,

R
Group: tp_setattr, tp_setattro

D7 4 =)L FiE tp_setattr LI TR TICHERINET: Thbb, 72470
tp_setattr BXU tp_setattro BT NULL DG, ¥ 7 X4 FIIEEX A THh 5 tp_setattr
¢ tp_setattro ZMTE WAL X5,

T7#4ILE

PyBaseObject_Type uses PyObject_GenericSetAttr().

PyBufferProcs* PyTypeObject.tp_as_buffer

N T 7 AV R=T 2 —RAERELTVWEA TV 27 MCOABEET 5, —H#HD 7 4 — L FEER Ao
TR OMEREZIRTRA VX TF, MEERNDE 7 4 =V RE Ny T 7F T 0 RMEEE (buffer
object structure) TEHAL £55

R

tp_as_buffer 74—V FEKEBEHERSINERAD, THICEEND 7 14— FIEEFIHA S
9,
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unsigned long PyTypeObject.tp_flags

D74 =NV RRART Z 70y PRAZTT, WS DO0D7 773, FHEDRIUITHENT
ZHINZ =Y T4 JADBEHENL L 2R LET,; 20D 7 573, BA 7Y =27 b (H2W0WIE
tp_as_number . tp_as_sequence . tp_as_mapping . B X tp_as_buffer BHIEL TV B HLR
KRERLER) ORED 7 4 — L FD S B, @EPOHEETT o EIFEL TV DI TIERVWD D2H
2o TWVWB I e ZRTDIMHONET; 7778y AU TERATVIR, 75 7BMREL T
W57 4 =L RIZIET 72 ALBWRDDIC, ZDfEIZERD NULL I278 - TW3 & AR SR F U
DERA.

k.

ZDT7 4 = FOMKIZABASTVET, IFEALD7 7 73 ENCHRRINET, ThbH, A
BRATDI7 77y FRFREINTW S, FTXATDI75 7y b ZNEGISHEE T, JEREE
REMLE AR S N 25513, HRISEERERICRGR T 2 7 7 7y MIEE RSN E T, 74D
b, BEXATD7 578y Ol IHREREBEHRANDORA v 2, 744 Ficav—-xh
%79, Py TPFLAGS_HAVE GC 7 Z7'&v MZ tp_traverse 74—/ K& tp_clear 7 4 —/L Ntk
kR EINE T, ThbbE. ¥ 7 XA FITBWTC, Py TPFLAGS HAVE GC 777y FZ V7 &N
TWT, tp_traverse 7 4 =L R ¥ tp_clear 7 4 =)V FHOMELEL NULL 1272 5 TV 25 E TR X
NnNEI,

T7#ILbE
PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE.
Bit Masks:

DTFRBEF2Ly P RAZRBAEEREINATVE DTS, 772703 | HEFTHEMZIR T
tp_flags 7 4 =)V RODEZIERTE %9, PyType_HasFeature() %7 vidM¥r 75 7, tp BLU
fEED, tp->tp_flags & f ALY S 2HFEANET,

Py_TPFLAGS_HEAPTYPE
This bit is set when the type object itself is allocated on the heap, for example, types cre-
ated dynamically using PyType_FromSpec(). In this case, the ob_type field of its instances
is considered a reference to the type, and the type object is INCREF’ed when a new in-
stance is created, and DECREF’ed when an instance is destroyed (this does not apply to
instances of subtypes; only the type referenced by the instance’s ob__type gets INCREF’ed or
DECREF’ed).

k-
777

Py_TPFLAGS_BASETYPE
REHOMOIEKERX A T LTHZI 2582y hEAEEY b TF, ZOEY M7V TR
513, OOy TR A4 FIERTEERA (Java BT 2 "final” 7 7 A7z 2 5 R1272 D
9),

k-
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777

Py_TPFLAGS_READY
AT 27 bW PyType_Ready () TRERXWIIHLIN 2Ly bEhdEy FTT,

k.
77

Py_TPFLAGS_READYING
PyType_Ready () WX X 28A 7Y =7 + Ot FIcy PEhdEy T,

k-
277

Py_TPFLAGS_HAVE_GC
AT " PIR=yarray (GC) 2 R-1rT2HGIcty bEN3Ey FTT,
Oy bRy PEINTVWBEHA, 4 ¥ ARV RIE PyObject_GC_New() %o THEML.
PyObject_GC Del() %o THIE LRI D TR A, FHLWERE BESEA~N—YIL

203 Y R—FT3 IHDET, 2Oy MI, GCIZH#T S 7 4 —L K tp_traverse B
XU tp_clear AT 2 7 VARTFET SIS RLTVWET,

i
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

The Py_TPFLAGS_HAVE_GC flag bit is inherited together with the tp_traverse and tp_clear
fields, i.e. if the Py_TPFLAGS HAVE_GC flag bit is clear in the subtype and the tp_traverse
and tp_clear fields in the subtype exist and have NULL values.

Py_TPFLAGS_DEFAULT
MAT7 27 P BLUHREEMERORED 7 4 — LV FOFMEDOAMICEET 2 2
TOE Y F2oR2EY PYRAI TS, WIRTWE, 2Oy PR Z7RZEMUTOE Y b
Py_TPFLAGS_HAVE_STACKLESS_EXTENSION 3 X ¢f Py_TPFLAGS_HAVE_VERSION_TAG %A - T
WET,

R
77

Py_TPFLAGS_METHOD_DESCRIPTOR
This bit indicates that objects behave like unbound methods.

If this flag is set for type (meth), then:

e meth.__get__(obj, cls)(*args, **kwds) (with obj not None) must be equivalent to
meth(obj, *args, **xkwds).

e meth.__get__(None, cls)(xargs, **kwds) must be equivalent to meth(*args,

*xkwds) .
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This flag enables an optimization for typical method calls like obj.meth(): it avoids creating

a temporary "bound method” object for obj.meth.
N— a v 3.8 THEM.
k-

This flag is never inherited by heap types. For extension types, it is inherited whenever

tp_descr_get is inherited.
Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
INBD T F & PyLong_Check() O X 5 7%BAED. B L B 2MBABRDY 72 7 A0E S
PrRECHWT 201 fbhEd; COHEMHDF = v 713 PyObject_IsInstance() DK 7R
NHNZRF 2y 7 XD bEHETT, HAAARZHAL MBORTIE tp_flags ZBUNIH
FTRET, 25 LRV ZOHEDPEDZ 3 —FTIE CARF v 7 OHERELNEZPICE T
R2#ENDFRIZoTLESTL X D,

Py_TPFLAGS_HAVE_FINALIZE
BIRGERIZ tp_finalize A0y MPFEIELTWVWH E XLy hENBE Y T,

N— a ¥ 3.4 THEM.

N— a ¥ 3.8 TIEHELE: This flag isn’t necessary anymore, as the interpreter assumes the

tp_finalize slot is always present in the type structure.

Py_TPFLAGS_HAVE_VECTORCALL
This bit is set when the class implements the vectorcall protocol. See tp_vectorcall_offset

for details.
k.

This bit is inherited for static subtypes if tp_call is also inherited. Heap types do not inherit
Py_TPFLAGS_HAVE_VECTORCALL.

N— g > 3.9 TEM.

const char® PyTypeObject.tp_doc
F T arvDRLVRT, ORI T 27 b D docstring %5 % % NUL #&ixhiz C OXFH|%
HBLET, ZOMEIEAEA TS 27 P eBIDA VAKX RAIZBT S __doc__ B LTRHENET,
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B ITRLAFZZDT7 4 — L FERHE LEEA

traverseproc PyTypeObject.tp_traverse

An optional pointer to a traversal function for the garbage collector. This is only used if the

Py _TPFLAGS_HAVE_GC flag bit is set. The signature is:

int tp_traverse(PyObject *self, visitproc visit, void *arg);

Python DFRX—YalL 2 ¥ a DA OWTORMIZ, BEREBEAR—JOL IS avEHR—
2 XHhET,

The tp_traverse pointer is used by the garbage collector to detect reference cycles.

A typ-

ical implementation of a tp_traverse function simply calls Py_VISIT() on each of the in-

stance’s members that are Python objects that the instance owns. For example, this is function

local_traverse() from the _thread extension module:

{

static int

local_traverse(localobject *self, visitproc visit, void *arg)

Py_VISIT(self->args);
Py_VISIT(self->kw);
Py_VISIT(self->dict);

return 0O;

Py VISIT() PERBHICKRZ2BNDDH 2 XA ANZEFRPIHEINT VWS ZEIWCEHLTLEE WD,
self->key X U N\bH D FTH, Z4UL NULL % Python XFEHIRD T, ERSEBO—HIcis L
BHOEEA,

—TFi. RAUYAPMERSRO—EZ VG o TWTSH, 7Ny ZHITKE L 72WI5HEHR D % H
b LNIRNDT, gc EY 2—/LD get_referents() BAFUIITERSIUCR DGRV A Y NBIRL 9,

nig

#:  When implementing tp_traverse, only the members that the instance owns (by
having strong references to them) must be visited. For instance, if an object supports weak
references via the tp_weaklist slot, the pointer supporting the linked list (what ¢p_weaklist
points to) must not be visited as the instance does not directly own the weak references to
itself (the weakreference list is there to support the weak reference machinery, but the instance
has no strong reference to the elements inside it, as they are allowed to be removed even if

the instance is still alive).

Py VISIT() % local_traverse() 2% visit & arg EWORESTHF DI EEFEOZ e 2E KL
£9,

Heap-allocated types (Py_TPFLAGS_HEAPTYPE, such as those created with PyType_FromSpec ()

and similar APIs) hold a reference to their type.

Their traversal function must therefore ei-
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ther visit Py_TYPE(self), or delegate this responsibility by calling tp_traverse of another
heap-allocated type (such as a heap-allocated superclass). If they do not, the type object may not
be garbage-collected.

N— 3 v 3.9 TEHE: Heap-allocated types are expected to visit Py_TYPE(self) in tp_traverse.

In earlier versions of Python, due to bug 40217, doing this may lead to crashes in subclasses.
K.
Group: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

D7 4= RIE tp_clear B Py _TPFLAGS_HAVE_GC 7 5 7€ v b 2IICH T X 4 FITHAX
NET: IROB, B+ 7XATD tp_traverse BEU tp_clear BT L DFHE, 7% 4 S
WEHRIEX A 75 tp_traverse ¥ tp_clear ZMTE MR L I,

inquiry PyTypeObject.tp_clear
AT arDRAVRT, AR=I AL 7 XITBIT2HEBE (clear function) 24 L £ 9,
Py TPFLAGS_HAVE_GC 23t v P ENTWARHEICDOAFDLOIE T, 72 F v IZROMWEH TT

int tp_clear(PyObject *);

tp_clear X Y NEHIE GC BB LABERLTW2 I I 0ERSEL2ETZDICHVLRE T, &
BHBEHERTEZSL ., AT LNDETOD tp_clear FABIEEEL T, 2 TOREERSIREHIEL 1)
XD ETA, (RiIFE: HATUD tp_clear FEELBZLTHETOFERSB/OWECTZ 50 THN
WBEELLZCTHRY) I THHHAIT. & LD L THNEDRERTH D 2 DTHNUI, tp_clear
BARERETIRETT, HIZAIRX. RTME tp_clear ZFHELFHA, BERS, X TNVIZTTH
RENLMERZRDBOH0 2 BB STT, o T, XTALANDAEID tp_clear BIETIZT
T, ATNEEOEARBRSEOLTHIETEL 221k 9, TAUIMRICH 2 Z 2 Tidk <,
tp_clear OEEZEITZ2RVEEIED >72I12HD 8 A,

ROPNZH B X512, tp_clear DEEZ, A VARV AP S Python A 7Y =7 b Bbihd Xy
NADBIEN L, ZRHDX Y ANADEAL Y RITNULL 2ty N ITRETT

static int
local_clear(localobject *self)
{
Py_CLEAR(self->key) ;
Py_CLEAR(self->args);
Py_CLEAR(self->kw) ;
Py_CLEAR(self->dict);
return O;
}

SOV 7IET V7 — MRDT, Py_CLEAR() =7 %5 RXETY: R X% NULL It v b
L5FET, ZOAT72P 27 VOBRAV Y 2T 7 VXY FLTRWITERA, BRIV FDT Y X
VETRE, FOA TV PHWERINLZLD LT, (FOATY 27 VITHEEMNTILNZT 74
FIAY, FBEOa— Ny 72L& D) {EED Python 32— FOETEECHATFUENE TN
205 LNBVELTT, bLZS5WVolka— RPHEY self 22T 22 e2Hiul. 3 TIZE-T
WA TI 27 FADKRAL VR NULL IR > TWBDT, self 3FELTWeAT7V22 +2d 5F]
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FATERWZ e 2 TE £ T, Py CLEARQ) ¥ 2703 Z DT 22 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 FABOBMIISIE A Y > M RET 5 Z 272 DT, Python XF4% Python B D X 5
7, BRZBRICEDZEDTERVWA TV 27 V27 V7520 BEEHDERA, —H. FIET2ET
@ Python #7222 v 22 V735551, ZORD tp_dealloc AR tp_clear BIEUZ FELT
TBE51T 2 L EENRITIZBTL & 9o

Python D HFR—yal 27 a YOEHAIZOWTOFEMZ, BESEBAR—JOL I3 v EYR—
FTBIWZHHET,

o
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZDT 4 =R tp_traverse B XU Py_TPFLAGS_HAVE_GC 75 Z7¥ vy b 2 HITH 7 X 4 FITHkE&
ENFET: TROE, YT RATD tp_traverse BX U tp_clear DT X RDIFE, T XA
TEREX A T tp_traverse ¥ tp_clear XML AL FI,

richecmpfunc PyTypeObject.tp_richcompare
ATYaryDRAYRT, JRRMEBHZIRELE T, 2732 F v I3XDOED TT:

PyObject *tp_richcompare(PyObject *self, PyObject *other, int op);

The first parameter is guaranteed to be an instance of the type that is defined by PyTypeObject.

ZOBBUE, HEBREREPIRTANETT, (Fi#lE Py_True » Py_False TT, ) LI KRERDGE
3. Py_NotImplemented %. ZHLND LT F —13F4 L HEICIZHIIMREZ £y b LT NULL %K
TRFIRD FH A

tp_richcompare B LU PyObject_RichCompare () BB DE =518BUE S 72D DEE Y L TEIMT

PERINTVET:

B | HR
Py_LT | <
Py_LE | <=
Py EQ | ==
Py_NE | !=
Py _GT | >
Py_GE | >=

PRARLEBRAEL (rich comparison functions) ZfiHICEIAR T 272D DY 7 B ERINTVET:

Py_RETURN_RICHCOMPARE(VAL A, VAL B, op)
i U= B U T “Py True 7 Py False 238 L %3, VAL A ¥ VAL B i3 C oM
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BIC X o TIEFAMTIATRE TR T AUI AR D A (BRI Z 0513 C FFEOEEIFE/ NI RENC
BBTLED). —HHDBIEITIE PyObject_RichCompare () ¥ [FAFRICER X N/-EHBEZIEE L
£9,

BOHEOZRA Y MI@EYICA Yo7V Xy P EhE T,
7 —RicidpitzsoE LT, B#h S NULL TY X—Y L ET,
N—a v 3.7 TEM.

o

Group: tp_hash, tp_richcompare

D7 4=V FIE tp_hash EHICY T EAL FICHRINET: ThRhOE 7470
tp_richcompare B K U tp_hash DM & H NULL D &, 77X STREREKXA THh 5
tp_richcompare & tp_hash EW L DYEL FT,

F7A4ILE

PyBaseObject_Type provides a tp_richcompare implementation, which may be inherited. How-
ever, if only tp_hash is defined, not even the inherited function is used and instances of the type

will not be able to participate in any comparisons.

Py__ssize_t PyTypeObject.tp_weaklistoffset
If the instances of this type are weakly referenceable, this field is greater than zero and contains
the offset in the instance structure of the weak reference list head (ignoring the GC header, if
present); this offset is used by PyObject_ClearWeakRefs() and the PyWeakref_ *() functions.
The instance structure needs to include a field of type PyObject* which is initialized to NULL.

ZDT 4=V % tp weaklist LIRFILBWVEIICLTLLEW; ZHUIRA TS 227 FHEANDT
S 5% 2510 A FOKIHETT,

"
.
ik

D7 4 = FidY 7R FITHREINETH, UNORAZFTA TS W, ¥ 7 XL FEZ0F 7
Y MEEA—NFAFTEIENBHDET; o T, 37 XA FTRIFBSIRY X b DMK X A
TERBRBIZGENDHDET, VR NDEBEITFEIC tp_weaklistoffset THPIETHRDT, TDZ
CIFREICIE R 572033 T,

class X CTEHRSINANCT __slots__ HEWEL KL, POEEXA THHESEATRETRWIEE, ©
DR ZFBIATEEIC T 212352 RV A FORHHZR T AT Y b2 VAR VAT =X LA 7Y MEE
KizBimL, Ry A7ty b tp_weaklistoffset ICEREL E T,

B __slots__ DEFIC __weakref__ EWIHHKFDRAR Y P EEFNTVWEREE, 20y MIZD
BDA VAR AIZBIT LB Y X MOSEHERT A Yy MIRD, Auy bOA 7€y FHAHD
tp_weaklistoffset ICADET,

B slots_ HED __weakref  YWIHHZFDAT Y PR HFATWRVWE &, ZOANIFEEX A
T B tp_weaklistoffset AL 3,
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getiterfunc PyTypeObject.tp_iter

FTavDERT, TOFTV 27 bDATL—=RERTEBADKRA VX TT, ZOMEDPFEET S
i, BEHIOMDA VARV ZAPA T L - MARETHZ I ZRLTVET (Ll =7 YR
&2 ORIEARTHA 7L — FATRET ),

ZOBIMUE PyObject_GetIter() ERULS 72 F ¥ 2o TWET:

PyObject *tp_iter(PyObject *self);

k.

P TERALFNZZDT7 4 — NV FEHEAL T T,

iternextfunc PyTypeObject.tp_iternext

F T avDRAVERT, AT L—RXR—DROBERERTEMERLE T, 72 F ¥ IEROED T

PyObject *tp_iternext(PyObject *self);

ATV—RDOBEENKL KD, ZOBBUE NULL 2iIRX 2177 b £8¥ A, Stoplteration fFl5f
WBRHELTHLELSTHBRWVWTT, 20O —RAELZL &, NULL 2RI RTNERD 4
Ao TDT74—ILEBHBE, ZOBDA VAR VAL TL—RTHBILEZRLET,

4 FL—REITIE, tp_iter D ERINTORTINERS T, TOBBIE (FlBhfiTL—&4 >
AR VATIERL) AT L—RA Y RAX Y ZAAKRERIRIERD £H A,

ZOBEBDY I AF viE Pylter Next() LRI TS,
fkE:

Y TRAFEZDT 4 — LR EHELET,

struct PyMethodDef* PyTypeObject.tp_methods

AT arORL RT, ZOBRDEH (regular) DXV v REEE L TW5 PyMethodDef WiE{AD
574 %, NULL CHH S MBI RB 28 L £ 3

BADBEERZ T, XYy FTRZ VT RD Ao, BERPOFFEE (N tp_dict ZR) 1B
ENET,

IR

BT RALFEZDT7 4 =V REMERLEEA (XYY FIEAHMED X =X LA THREARSIHTHET),

struct PyMemberDef* PyTypeObject.tp_members

F T arDRA Y RT, BOIEER (regular) DF — XA N (74— FBXUORvy ) ZHESL
TW3 PyMemberDef WHgiAA 572 %, NULL T X h7-FN2ES 28 L £ 3,

A DBERZ LI, AYNTRIZ Y TRDA - BEZIUOEEE (T tp_dict BIR) BN
9,

MR

PTRAAEZDT 4 =V REMELZEA (X OANFFHED X H =X L THEINTOET),
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struct PyGetSetDef* PyTypeObject.tp_getset
AT aryDRAVRT, 4 v RAE Y ZDREMEMN (computed attribute) ZEZF L TW 3
PyGetSetDef WEIE{KA 572 %, NULL TR S M7= 2L £ 9,

FEHN DB R T LI, getter/setter 7R 7V F XD A o7z, BREIMOEEE (TLD tp_dict ZH)

WEBMEN XS,

-

PTRAFEZDT 4 =N FEMALFEA (BHBHEEIED X =X A THRESIHTHET),
PyTypeObject* PyTypeObject.tp_base

AT arDRAYRT, RITHET 2 7087 4 ZKT DEIEEXA TZELET, TOT 4 =L FD

LAULTIE, B (single inheritance) 7223 R — P TR TWE T, LEMKIIX XX 4 TOHY
HUICK2EI0RAIF 7Y =27 FOERELHEY LET,

MR Slot initialization is subject to the rules of initializing globals. C99 requires the initializers to
be "address constants”. Function designators like PyType_GenericNew(), with implicit conversion

to a pointer, are valid C99 address constants.

However, the unary ’&’ operator applied to a non-static variable like PyBaseObject_Type () is not
required to produce an address constant. Compilers may support this (gce does), MSVC does not.

Both compilers are strictly standard conforming in this particular behavior.

Consequently, tp_base should be set in the extension module’s init function.

ik
(Y72 DRITTD) BT XA TEZDT 4 =L REMHKL EE A,
TI7AILE

D74 =N FDF 7+ MEE (Python 8 275 <13 object ¥ L THlI o TW 3)
&PyBaseObject_Type 274D %9,

PyObject* PyTypeObject.tp_dict
BlOFEIE PyType_Ready() IZ&>TIZIDT 4 =V KD SNE T,

D7 4= FiZ@BH, PyType_Ready () ZM-UHFHEIIC NULL WHIHIL L TELRITUIRD 1
Ay BB0VIE, BIOHIBIEED A - 7-FHZETHHE L TBW T 2 EWVWER A. PyType_Ready () H%HY
ZOLUMET 22, BoHkELEE ZOFFIENTE 20, BMEA (__add__O 0 &>
7)) A—nu— FHERETRVWE ERIITT,

kA

PTRAAZZDT7 4 =L FERELERA (B, ZOFBNTERIN TV IEHEIRELZ XD =X
ATHRZHET),

TI7#ILE
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If this field is NULL, PyType_Ready () will assign a new dictionary to it.

= =%
=-

& IR

Ao

tp_dict T PyDict_SetItem() Zff-7=b, #E C-API THiE T 2 DRELZETIEHD %

descrgetfunc PyTypeObject.tp_descr_get
AT aYDRAVRT, TRAZYTRD get BRI LET,

B DS 72 F 2 I 3RDEBHTT

PyObject * tp_descr_get(PyObject *self, PyObject *obj, PyObject *type);

by

Y TRATIZDT 4 — L REHELET,

descrsetfunc PyTypeObject.tp_descr_set
AT aYDRAYRT, TR T ROEDRE L HIFRZT S B EHRL $3

B D> 73 F 23RO BHTT

int tp_descr_set(PyObject *self, PyObject *obj, PyObject *value);

EZEIERS 2121E. value 51802 NULL Z2REL T,

R

IR FEZDT 4 — L FBREEL T,

Py__ssize_t PyTypeObject.tp_dictoffset
BDA Y ARYRRA Y AR AERD N> IBEEDR D 2YE. TD7 4 =L F3IFL B OEIZZD,
BDA VAR AT —ZBERIZBII D24 VAR ZABEREFEANDFT 72y bBADET, ZDOA 7
v MHX PyObject_GenericGetAttr() HHFEVET,

ZDT7 4=V FR% tp_dict LIRFALZOVEICLTLEIY; ZHEAA TV =27 FHEDORMEDRE

BT

ZD7 4 =)L ROENRER LD REFIUL, HIZA VAR ZAEEEROEEI LD 7€y FERL
F9, ERERXDPITNE 4 YRR AMERD RKE 226047y FERLET, ADA 7
ty PRS2 PEEBHEL DL DT, 4 YRR Y ZERICAIERER DD H % £ EDA[M SN
T, HlZIE, str % tuple DV TR A S VARV ABEBOFFERZBINT 2551213, BOA
7y bERHEVET, ZOHRAE, REAHEPEARADA T ML AT T MZEENTVRLITSD,
tp_basicsize 74—/ FIFEMENALFHEEZERBICONARITNUIR LRV EITER LTI W,
KAV RYFA XD 4 NL PO AT AT, BERORBEICHENES SN TWS I 2RTHA.
tp_dictoffset & -4 I LRI D THA,

HOD tp_dictoffset B, A VARV ATOEEDA 7ty F2RFHETZIIUTOISICLET:
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dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*):

round up to sizeof (voidx)

Z ZT. tp_basicsize, tp_itemsize BX U tp_dictoffset \FHA T 27 v D HEN,
ob_size |34 Y AKX Y APHMHHENE T, HMEZN->TWVW2 DI, BEIFSZiLET 2
DIT ob_size DI FEMES 72D TT, (ZOHREZHDTITOLEIE -7 HD FEA; FTHIZ
_PyObject_GetDictPtr() 2o T NE T, )

k.

DT 4 =N FEYTRA SRS NETH, UTORAIZHATLES WV, ¥ 744 32047
Y MEZEA—NTFARTEZEDDHDET; [EoT, 724 FTREFHEDOA 7y FEELXA T
CRELRBGEDNDHD T, HEDF 7y MIFIC tp_dictoffset THMPBETRDT, DL
FRIEZE R 5 WIE3 T,

class X CTERINIAUZ __slots__ HEDPRL., DOHEEXSL TOETIIA Y AR ¥ AEKEED
RWGEE, FEEDZAT Y NEA VYRR VAT R LA 7Y MESRISEMNML, Ay bOA TRy bR
tp_dictoffset ICRELET,

class X TEREIN/AUT __slots__ BEEVH25EE. ZOMEEERXRA 05 tp_dictoffset %
HAELET,

(__dict__ WO EHIOAv Yy % __slots__ EFIGEML T, HfFrshoRidBohs, B
WIRELZALZNTR D £33, idWVnA, ZHUITER __weakref__ O X5 WZBMENZI1ET TS, )

T7#ILbE

This slot has no default. For static types, if the field is NULL then no __dict__ gets created for

instances.

initproc PyTypeObject.tp_init
F T avDRAVRT, 4 VAR ZGHHEBIE R L £ 5,

OB 2B S __init__ O XYy FITWHIHLE S, __init__() FEER. __init__ O %
MUOH XTI, VAR ARERTEE S, £/ __init__ () ZHEMNMUOIHELTA YA X Y ZADFEHY]
b TcEZd,

BT 72 F v 3 ROEBHTT

int tp_init(PyObject *self, PyObject *args, PyObject *kwds);

self BIENIFIHE S 24 Y AKXV AT, args BL Y kwds 5180, __init__ () ZMUOHTEOAME
BB LIUOF—U—FEITT,

tp_init BBD 7 4 —/L B NULL TRWEA, BHEOTEMIHTHIEDA ¥ A X ¥V RERITE W
T, BD tp_new BAEDPA Y AX Y ABIRLLBRIEFHEINE T, tp_new DILOBDY 72 4 7T
ROWBHIOBIZRTIZE, tp_init 3L FFUHINERA; tp_new DILDEIDY T XA TDA VAKX
VARBRTEA, YT RATD tp_init HPEFHINET,
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DL Zi2id 0 &2, =7 —Kp2i3fst ety FLT -1 ZIRLET,
kR

BTRATNEZDT 4 = FEPERL ET,

TI7AILE

For static types this field does not have a default.

allocfunc PyTypeObject.tp_alloc

FFLavDEALVRT, A VARV ZADAE Y HERBEKEZIE L ET,

B DS 72 F 2 ZRDODEBHTT

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

kR

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a

class statement).
T

For dynamic subtypes, this field is always set to PyType_GenericAlloc(), to force a standard

heap allocation strategy.

For static subtypes, PyBaseObject_Type uses PyType_GenericAlloc (). That is the recommended
value for all statically defined types.

newfunc PyTypeObject.tp_new

F 7 arvDELVRT, 4 VAR Y ZERBEEEPIEL 5,

B DS 732 F 2 IZRDEBHTT

PyObject *tp_new(PyTypeObject *subtype, PyObject *args, PyObject xkwds);

subtype SIBUIERT 2470 =7 FDHTT; args B kwds 5180%. HEMEIHT L XONMES]
BBEUOF—V—F58TT, subtype ¥ tp_new BEEMUH T 2 5B R U TH 2 HEITR
WZZIHERBLTLZZW; 2080 (HEFRTIEIRWV) Y7 XL T b HHET,

tp_new BAENIE subtype->tp_alloc(subtype, nitems) ZMFHLTA TP =7 bDXE Y HEE
MR L. FIELCHEhic B e TN A M2 2 TWE T, B LADEDIRLZZD LTHRED RV
PG tp_dnit NV FIANCHE LRTAUZR D $8A, BF0WwWoHZ LTI, ZETRE
BREITIIHIEMEIZ 2T tp_new TITW, —F. ZHAGELRMTIXIZL ALY OFALE tp_dinit IZET
NETT,

R

BT RAAIZDT 4 =L REMALET, HlF e LT, tp_base % NULL 7 &PyBaseObject_Type
2725 TV AFI R BI TR L 8 Ao
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T7#ILE

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
FTayDRAL Y RT, A VAR ZADX TV BRBEBZEELE T, 742 F vIZIFO@ED TY

void tp_free(void *self);

DT AF ¥ L D B 29I T3 PyObject_Free() TF,
i

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a

class statement)
777k

In dynamic subtypes, this field is set to a deallocator suitable to match PyType_GenericAlloc()
and the value of the Py_TPFLAGS HAVE_GC flag bit.

For static subtypes, PyBaseObject_Type uses PyObject_ Del.

inquiry PyTypeObject.tp_is_gc
AT aYDRAYRT, HAR=Y AL 7 XhoFOHSh2BERHL 7,

HR=IaALZRF, A7 7 bZAINLTROWLE S DEHIZBENDH D £5, @FEIE. A0
7 bORID tp_flags 74— K& T, Py TPFLAGS_HAVE_GC 7 7€ v b EFHNZEZITHAT
Fo LU, HIBTEIENIXEVHERINZA VAR AL T VER SN2 VARV R
PRL > TWT, BN EVERI NI VAR AZFEINTEEEA, 25 LEAITIE, BiEE
LTI D FEA; BEEA Y R & Y A ENATREDHZEICIE 1 &2, BUIREEOSH I 0 %
BRI FRA. 72 F ik

int tp_is_gc(PyObject #*self);

(LD XS5 2BofNE, AT 27 PEKTT, XXX AT PyType_Type 13, BD X EV HERD
FD BN 2 XA S 2 7o DI Z DR ER L TVWET, )

A
YBITRAL FEZDT 4 — L FBRELE T,
FI7xILE

This slot has no default. If this field is NULL, Py_TPFLAGS HAVE_GC is used as the functional

equivalent.

PyObject* PyTypeObject.tp_bases
D573 2T VT,
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class XTHEREINEZTZ FADLGEZDT7 4 =L Fhtky FEINF T, BFRICEREINTWAREIDLGE
IZE, 2D 74—V RIE NULL 1272 D £5,

-
ZDT 4 =L RIFEREI TR A,

PyObject* PyTypeObject.tp_mro
BIEXA THEZEBLZESP Ao TWEI XTIV TT, EEEZUTI2HAKILHIET ED. object
THROD ET, XV v FIERIERF (Method Resolution Order) {2 - Tilfi ATWET,

R
ZD7 4 =N FEMESNEEA; 74—V FOMEIZ PyType_Ready () THEFAEINE T,

PyObject* PyTypeObject.tp_cache
KEHD7 4+ =V FTT, NETOAFHENET,

.
ZDT 4= RIFERE TR A,

PyObject* PyTypeObject.tp_subclasses
P77 FANOFESBR»IRB VA TS, NHCHAT 27207213050 TT,

R
ZDT 4 =L FIFMERIRTEEA,

PyObject* PyTypeObject.tp_weaklist
CORIF T 227 NI 29/ BM672% VA FDIHTT,

MR
ZDT7 4= FRIFMERIRER A,

destructor PyTypeObject.tp_del
ZD7 4=V FEEIEENE L, tp_finalize ZRODICHHLTIZEI W,

unsigned int PyTypeObject.tp_version_tag
AV FEryTandA 7Ty 7 2 LTHDLNE T, NEEMZT DD TT,

.
ZDT 4= RiFHRIN TR A,

destructor PyTypeObject.tp_finalize
FTTavDEAYRT, A VAR ZADKRTIUHBIZIEL LT, 74 F v 3UTO@ED T

void tp_finalize(PyObject *self);

tp_finalize DREINTVBIHEAR, A VARV AZ T 74 FF7AXTHRLEIR, AVYEXTYRNBZ
DR ZE TEFCHLE T, IR=YaL 7 & (204 YRR Y AHINL LIERSBIRO—H7E o 724
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BRI TV 27 FOWEEINSERNICH ZOBBIIFCHENEST, EH505HE5TH. BRSKRY
BIEEL XS LT ARNCFFUHEINS ZEPMEEEINTWT, HMEICAH T =7 FBIEFERIREIZH S &
21ZLET,

tp_finalize W ZHREDOHIIREBEZLEEITNETIEDD FRA; (o T, BMiTHRWVWI 7 4 F I 49 %
ELWREROFGEIHREINE 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);
}

ZD74—=VF% (MERLZEBHELEZDT) BRI OIS SR WK ST, Py_TPFLAGS_HAVE FINALIZE
7278y MHBELRIFIUIRD R A

F72. Python DA R—=YaL 7> a Tl tp_dealloc ZMUHTOREA T =7 AR LIZR
Ly R7Z2FTIERL, EED Python ALy R LAKVWEWVI RICHEFERLTRE WV, (A7
7 P ERSRO—EDGE. FEDAL Y FOIRN=Y AL 7> a iZioTHRRENTLEI 2D
LI EHA), Python API fll2> & AAUL. tp_dealloc ZFEIHT AL v RiZZa— LA v 2T ) &
o v 2 (GIL: Global Interpreter Lock) Z¥#1§3 2D T, ZHARMETED D FEA. LOLENS,
HFREN LS LTWARZ TV 27 v D C R C++ 7477 VHRDOA TV = 7 M RHIRT
236, tp_dealloc EMUHTAL Yy FOA TP 27 v REIRT 228 T, 9477 VDRELTWVWS
ISP DHINTER LRV K IRz MNT 208N H D £7,

ik

PTRAANEZDT 14—V FEMAL ET,
N—a > 3.4 TEh.

BE:

PATY 2 b OREBE T (PEP 442)

vectorcallfunc PyTypeObject.tp_vectorcall
Vectorcall function to use for calls of this type object. In other words, it is used to implement
vectorcall for type.__call__. If tp_vectorcall is NULL, the default call implementation using

__new__ and __init__ is used.

R

D7 4=V FIRIRLTHEINERA,
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N—=a> 39 TEM: (ZDT7 4 =V FIE38OFELEEAN, 3ILETLANHTEZEA)

12.3.6 Heap Types
Traditionally, types defined in C code are static, that is, a static PyTypeObject structure is defined
directly in code and initialized using PyType_Ready ().
This results in types that are limited relative to types defined in Python:
e Static types are limited to one base, i.e. they cannot use multiple inheritance.

o Static type objects (but not necessarily their instances) are immutable. It is not possible to add

or modify the type object’s attributes from Python.

e Static type objects are shared across sub-interpreters, so they should not include any

subinterpreter-specific state.

Also, since PyTypeObject is not part of the stable ABI, any extension modules using static types must

be compiled for a specific Python minor version.

An alternative to static types is heap-allocated types, or heap types for short, which correspond closely

to classes created by Python’s class statement.

This is done by filling a PyType_Spec structure and calling PyType_FromSpecWithBases ().

12.4 BEF T =0 MEER

PyNumberMethods
C OREEREETR T 1 h a2 RET 2 bbb BEEEADO KA Y RERFELTVE T, T
DFENZNOBEEIE BEE TO R 3JIL (number protocol) TEEEE AT W 2 M7= HETDOEE D & FIH
ENET,

DUNIIRIERDER TS :

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;
binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_bool;
unaryfunc nb_invert;
binaryfunc nb_lshift;

binaryfunc nb_rshift;

ROR=STEER)
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(FiDR— 25 D %)

binaryfunc nb_or;

unaryfunc nb_int;

} PyNumberMethods;

binaryfunc nb_and;

binaryfunc nb_xor;

void *nb_reserved;

unaryfunc nb_float;

binaryfunc nb_inplace_add;
binaryfunc nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_lshift;
binaryfunc nb_inplace_rshift;
binaryfunc nb_inplace_and;
binaryfunc nb_inplace_xor;

binaryfunc nb_inplace_or;

binaryfunc nb_floor_divide;
binaryfunc nb_true_divide;
binaryfunc nb_inplace_floor_divide;

binaryfunc nb_inplace_true_divide;

unaryfunc nb_index;

binaryfunc nb_matrix_multiply;

binaryfunc nb_inplace_matrix_multiply;

ER: CIHBR Y SHBRUE, TRTOART VY ROREF = v 7 LRFIUIR ST BEREHE R
LLRTNERD ERA (TBEBARTVFO—DWEFERLTVLHDA Y AX Y ZATT). b L
BZoN7ART Y FITH L TIRENER I LRI IUR, ZIHBE » =THR%E Py_NotImplemented
ZREZTNIR ST, MO =2 Z o 725 E1E. NULL ZiR LTS Z3%0E LRl b &

A,

F: nb_reserved 7 4 —/L FIZHIZ NULL THRIFIUIRD £ A, LHETNE nb_long & FIIH TV

T. Python 3.0.1 THHIHZEEINF LT,

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.

binaryfunc PyNumberMethods.

.nb_add

.nb_subtract

nb_multiply
nb_remainder

nb_divmod

12.4. BEA T2 U MEER
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ternaryfunc PyNumberMethods.nb_power

unaryfunc PyNumberMethods.
unaryfunc PyNumberMethods.

unaryfunc PyNumberMethods.

nb_negative
nb_positive

nb_absolute

tnquiry PyNumberMethods.nb_bool

unaryfunc PyNumberMethods.

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

unaryfunc PyNumberMethods.

nb_invert

.nb_1lshift

.nb_rshift

.nb_and

.nb_xor

.nb_or

nb_int

void *PyNumberMethods.nb_reserved

unaryfunc PyNumberMethods.

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

nb_float
.nb_inplace_add
.nb_inplace_subtract
.nb_inplace_multiply

.nb_inplace_remainder

ternaryfunc PyNumberMethods .nb_inplace_power

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

unaryfunc PyNumberMethods.

.nb_inplace_1lshift
.nb_inplace_rshift
.nb_inplace_and
.nb_inplace_xor
.nb_inplace_or
.nb_floor_divide
.nb_true_divide
.nb_inplace_floor_divide
.nb_inplace_true_divide

nb_index

284
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binaryfunc PyNumberMethods .nb_matrix_multiply

binaryfunc PyNumberMethods.nb_inplace_matrix_multiply

125 Ry TH T x U MEER

PyMappingMethods
ZOMEERIE Yy 7RI 0 b ar BRET DO N ZBEBEIADORA YA BHERHELTWE T, DL
TDO3DODRA I ANEBHSTVWET:

lenfunc PyMappingMethods.mp_length
Z DR PyMapping_Size() X PyObject_Size() HHAMAIN. ZRH U 72 F » 2o
TVET, ATV =7 PHERSINLRIRRLAZVEEE, 20Xy ME NULL IKRESNZ L
BHHET,

binaryfunc PyMappingMethods .mp_subscript
Z DML PyObject_GetItem() B & 8 PySequence_GetSlice() » & Fl A & h,
PySequence_GetSlice() LFRUT 72 F v 2FFoTWVWET, ZDRAXB v M PyMapping_Check()
D1 ZIRT IR ET, £ 5 TR NULL D5ERDH D $73,

objobjargproc PyMappingMethods.mp_ass_subscript
Z DB IX PyObject_SetItem(). PyObject_Delltem(), PyObject_SetSlice() B & U
PyObject_DelSlice() 2 HF|H XN ¥ F, PyObject_Setltem() *RU T 72 F ¥ b T
B3, v IZ NULL Z3%E L CTEROHIFRDTEES, DA\ Yy b3 NULL DFFE, 047 =7 b
3747 LORALHIRZ T R—FLEEA.

12.6 >—7 Y XFTT U MMEER

PySequenceMethods
COMEREY = v R Ta b areEET 3D EDNSBBEIAND KA Y X2 REFLTL
£73,

lenfunc PySequenceMethods.sq_length
This function is used by PySequence_Size() and PyObject_Size(), and has the same signature.

It is also used for handling negative indices via the sq_item and the sq_ass_iten slots.

binaryfunc PySequenceMethods.sq_concat
Z OBIBUZ PySequence_Concat() THIHZN, ML 72 F v 2 FEoTWVET, k. + HEFT
b, nb_add ARy MTXZREMEZR L RICHHA S E T,

ssizeargfunc PySequenceMethods.sq_repeat
Z DOBRIE PySequence_Repeat () THIHEH, ML 72 F ¥ Z2FoTVWET, /. x HETDH,
nb_multiply ARy MIX2BUERFEZHLH L ICHHESNET,

ssizeargfunc PySequenceMethods.sq_item

This function is used by PySequence_GetItem() and has the same signature. It is also used by

12.5. Ry 7F T o MMEEE 285
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PyObject_GetItem(), after trying the subscription via the mp_subscript slot. This slot must be
filled for the PySequence_Check () function to return 1, it can be NULL otherwise.

BDA YTy 7 RAFRD LS ITEEINET: sq_length Auy MDA TVIUX, Zha Y
LTS = YRADREINHIEDA Ty 7 A%ZFHAE L, sq_item IZIE L £F, sq_length %% NULL
DFEF ATy 7 RZZOEE ZOBBICHEINE T,

ssizeobjargproc PySequenceMethods.sq_ass_item
This function is used by PySequence_SetItem() and has the same signature. It is also used by
PyObject_SetItem() and PyObject_Delltem(), after trying the item assignment and deletion
via the mp_ass_subscript slot. This slot may be left to NULL if the object does not support item

assignment and deletion.

objobjproc PySequenceMethods.sq_contains
Z DOBIBUZ PySequence_Contains() D HAHIH, ALY 72 F ¥ 2HioTWVWES, 20Xy b
X NULL OEFEDRH D, Z DI PySequence_Contains() XY NIy F 5547V 27 v 2R
DB ETY—F v 2AeKEL ¥,

binaryfunc PySequenceMethods.sq_inplace_concat
This function is used by PySequence_InPlaceConcat() and has the same signature. It
should modify its first operand, and return it. This slot may be left to NULL, in this case
PySequence_InPlaceConcat () will fall back to PySequence_Concat (). It is also used by the

augmented assignment +=, after trying numeric in-place addition via the nb_<nplace_add slot.

ssizeargfunc PySequenceMethods.sq_inplace_repeat
This function is used by PySequence_InPlaceRepeat() and has the same signature. It
should modify its first operand, and return it. This slot may be left to NULL, in this case
PySequence_InPlaceRepeat () will fall back to PySequence_Repeat (). It is also used by the aug-
mented assignment *=, after trying numeric in-place multiplication via the nb_inplace_multiply

slot.

12.7 Ny 7 7F T 10 MEER (buffer object structure)

PyBufferProcs
Z DORGERT buffer 70ROV DERT 2EBHEEANDRS Y X Z2HEFEFLTOET, 2071 b 3Lk,
IIAR=R—=FTT 27 PPIUNIL T, ZOWNET—R%2a>>a—A 7T =7 MTETPEE
HLET,

getbufferproc PyBufferProcs.bf_getbuffer
OB 7 AF v U RO@ED TY:

int (PyObject *exporter, Py_buffer *view, int flags);

flags THEEEINT=/ET view ZHDTIELWVWE WD exporter I T2 ERZUHLEST, ZTv 7
(3) ZFRWT, ZOBEBOFELETIEILITRORT v F2ToRIFIIR D FHA:
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H VIR DERTE20MHERLET. B LRVWEEIE. PyExc_BufferError Z ik L.
view->obj IZ NULL #&EL -1 ZiRL ¥£9,

(2) FERENFT7 4 =L R EHDET,

(3) =7 AH— b LEEEZRET2NHEA T X247 U XY FLET,
(4) view->obj I exporter ZaXE L. view->obj 24 ¥ 27U XY FLE T,
(5) 0 BELET,

exporter 3Ny 7 7 T ONRAL XDF =24 Y ) —D—FHTHIL, 200 FELRAFAIEHTE
3

e HII7ZAE—F: VU —DREENIIAR—FEINBZF T2 2 LTIRAE L. BEANOH
LWEE% view->o0bj Nty P LET,

e URXALZ b N7 BRBYY—DNL— ATV 27 MIYXA L7 FENET, TI T
view->obj [N — A 7T 2 PAOFH LWERIZIRD $9,

view DERID 7 14—V FiZ /Ny 7 7I8ER OFITHMINTE D, =7 ZK— T HREEDERITH L
ES MG LRTIUIIR SR WHhOHAN, Ny T 7ERDZAT OHIZHD %5,

Py_buffer BEKROH L LBML TVWELTOXEVEZ I AR—KXIZEL, avya—<hWnil
RBETEMTRL TR D XA, format . shape . strides . suboffsets . internal (&3>
Ya—nbldHnAHLEHRTT,

PyBuffer_ Filllnfo() &, £2TDV I TR XA TEIELLTIBIC, Bl A F Ny 7 7 %26
TAMERAER R L $9,

PyObject_GetBuffer() &, ZOBEE I vy /523> a—<MFDA X —=T7 2 —ATF,

releasebufferproc PyBufferProcs.bf_releasebuffer

OO A F v IZLIFOED T

void (PyObject *exporter, Py_buffer *view);

Ny Z77DV)Y—RAzHBT2ERZUHE LT, bLEARTI2HLEDDH 2 Y —ABRVIGE,
PyBufferProcs.bf_releasebuffer i NULL IZL CHRVWERA, ZI TRWVWIEAIX. ZOBEKD
R 7252 3E0E. UM DR OFFIE (optional step) Z1TWE T

(1) =27 2K — b LEERZ ST 2NEA Y v X2 F 2 VA R LET,
(2) AT V&P 0 DEER. view IZBEMN T SNETDOXEY ZERLET,

IV RAR—RIF, Ny 7 7EHEDV YV —RAEEH LT 272012 internal 7 4 —)L R E{FEHRIFIUL
BDEXA, TDOT74—FE, avda—=<h view 51 LTHIIFALDONY 77y Dab—%E
LTWBTHAIM. ZboRWI eMHEFE R TVE T,

Z DORAEUZ. view->0bj BT 7 U XY P LTIEWITERA. BRERDS ZHUL PyBuffer Release() T
HERNCATHON 2026 TT (ZOHTREBSHROIERZP S DICTHHTT),
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PyBuffer_Release() &, ZOM%E Sy 7T5arya—<EIDf X -7 2 —RATT,

12.8 async 77> ¥ MEEK

N—a v 3.5 TEM.

PyAsyncMethods
Z DGERE awaitable 7Y =7 b ¥ asynchronous iterator A 7Y =7 b BREEET DI ELE
BANDEA ¥ ZERFEL TV,

DR 3MERDOERTS:

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

OO IAF ¥ L FDMED T

PyObject *am_await(PyObject *self);

BENEA T2 PEAT L =X TRINERDERA, 2FEDZDF 7T =7 PIIMLT
PyIter Check() 2% 1 ZiRZRIFAUIRD X8 A,

F 7Y =7 bW awaitable TRWIEE, TOABy b% NULL KERELFE T,

unaryfunc PyAsyncMethods.am_aiter
COBBOY 74 F v ZLI T o@D T

PyObject *am_aiter(PyObject *self);

Must return an asynchronous iterator object. See __anext__() for details.

F 7Y 27 bOERPARKELE D Fu b a L 2HELTOWRWEES, 20Xy M NULL IZEE L
%9,

unaryfunc PyAsyncMethods.am_anext

ZOBBDY 73X F v XTI O@EY T

PyObject *am_anext(PyObject *self);

awaitable * 7P £ 7 P ERIBRERIFNERD FHA FHFLWVWIZ 2 __anext__() 2SR LTLEX W,
ZOAB Y MINULL IZREINTVWEIdHD FT,
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12.9 Slot Type typedefs

PyObject *(¥allocfunc) (PyTypeObject *cls, Py _ssize t nitems)

CORMBOHEHNEZ, XEVHEREZXE VN2 ST Z8ICHD T, ZOBKE. 4 Y RX
Y AR OWIHER Y A X, Y27 T4 A b, EriZ XL 72 T4, ob_refent & 112,
ob_type Z 5| (type argument) 2ty P L7XEY 70y JADRA YR EZRERIERD EE
Ao LD tp_itemsize LB TRHRWEAR, 727 bD ob_size 7 4 —/L FiX nitems IZHIHHL X
N, MRINEAEY 78y 7 DEEII tp_basicsize + nitems*tp_itemsize % sizeof (void*)
DERITYID LiF 71242 2133 TF; 2R LIS DBE. nitems DEIIELNT, XEV Ty 70DE
3 tp_basicsize W22 5I1ET T,

OB T WS A4 VAR AL IT o TIER D FR A, BMOXEVEDHETTS
ToTRRDFERA, 2D X RN tp_new TITHONEIRNETT,

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 ZZHLTLZE W,

PyObject * (xgetattrfunc) (PyObject *self, char *attr)
F7Y =27 PORBHEOEEZIRL T,

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
ATV bOBHICEEZREL T, BHELZHIBRS 21213, value (52) 51502 NULL Z3&EL ¥£73,

PyObject * (xgetattrofunc) (PyObject *self, PyObject *attr)
AT7Y 27 PORBHEOEEZIEL X5,

tp_getattro ZBML T IV,

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
ATV PORBEIEEZREL £5, BHZHIBRT 21213, value (52) 51802 NULL Z3&E L ¥73,

tp_setattro ZBML T E W,

PyObject *(xdescrgetfunc) (PyObject * PyObject * PyObject *)
tp_descrget ZZML T ZE W,

int (xdescrsetfunc) (PyObject *, PyObject * PyObject *)
tp_descrset ZZML T 2T\,
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Py_hash_t (*hashfunc) (PyObject *)
tp_hash 2L TIZE W,

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompare ZZRRL T IV,

PyObject * (xgetiterfunc) (PyObject *)
tp_iter BBMLTLIZE W,

PyObject * (*iternextfunc) (PyObject *)
tp_iternezt ZBWL T I W,

Py_ssize_t (¥*lenfunc) (PyObject *)

int (xgetbufferproc) (PyObject *, Py _buffer * int)

void (*releasebufferproc) (PyObject *, Py_buffer *)
PyObject * (xunaryfunc) (PyObject *)

PyObject * (¥binaryfunc) (PyObject *, PyObject *)

PyObject * (*ternaryfunc) (PyObject *, PyObject *, PyObject *)
PyObject * (*ssizeargfunc) (PyObject *, Py _ssize_ 1)

int (xssizeobjargproc) (PyObject *, Py ssize 1)

int (*objobjproc) (PyObject *, PyObject *)

int (xobjobjargproc) (PyObject *, PyObject *, PyObject *)

12.10 fERAH

Z ZTCiX Python ORIERDHHELAFZ WL OB ET, 205 OHNTIEH 170588 3 2 Had@ a2 A 5
ZEATOVET, WSODHITRE MY vy F¥F—Ra—F—r—R2EHELTVWET, LDZ L OHRLERNL
B, F2— bV 7ADRBER S, defining-new-types % new-types-topics S L TL 72X W,

HAM 72 FR AL

typedef struct {
Py0Object_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),

.tp_new = myobj_new,

(RDR=I1ZHi)
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(FiDR— 25 D %)

.tp_dealloc = (destructor)myobj_dealloc,

.tp_repr = (reprfunc)myobj_repr,

}s

X ORI FZ AW wa— %2 (K2 CPython D 32— FR—=ZHIT) AH322e0H20H L

NEHA:

static PyTypeObject MyObject_Type =
PyVarObject_HEAD_INIT(NULL, 0)

"mymod.MyObject",
sizeof (MyObject),
0,
(destructor)myobj_dealloc,
0,

0,

0,

0,
(reprfunc)myobj_repr,
0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

PyDoc_STR("My objects"),
0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

0,

myobj_new,

{

/*
/*
/*
/*
/*
/*
/%
/%
/%
/%
/%
/%
/%
/%
/%
/*
/*
/%
/*
/*

tp_name */
tp_basicsize */
tp_itemsize */
tp_dealloc */
tp_vectorcall_offset */
tp_getattr */
tp_setattr */
tp_as_async */
tp_repr */
tp_as_number */
tp_as_sequence */
tp_as_mapping */
tp_hash */
tp_call */

tp_str */
tp_getattro */
tp_setattro */
tp_as_buffer */
tp_flags */
tp_doc */
tp_traverse */
tp_clear */
tp_richcompare */
tp_weaklistoffset */
tp_iter */
tp_iternezt */
tp_methods */
tp_members */
tp_getset */
tp_base */
tp_dict */
tp_descr_get */
tp_descr_set */
tp_dictoffset */
tp_init */
tp_alloc */
tp_new */

FGBIRPA VARV AFE, Ny v akY K- b REL

12.10. fERA)
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typedef struct {
Py0Object_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),

.tp_weaklistoffset = offsetof (MyObject, weakreflist),

.tp_dictoffset = offsetof(MyObject, inst_dict),

.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,

.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,
.tp_clear = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,

.tp_repr = (reprfunc)myobj_repr,
.tp_hash

(hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,

};

Y775 2T, £ VAR ABERT B DICHERHERZ WL

HIREDODH2) str DV 77 F R:

(2% b, Moz > 2tV —EBEFR

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT(NULL, O)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),

.tp_base = NULL, // set to &PyUnicode_Type in module init

.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT,
.tp_new = NULL,

.tp_repr = (reprfunc)myobj_repr,

};

b ok BRI (BERDA VARV R)

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {

(KDR=I 1)
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(RIDR=I D5 DR E)

PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
¥

b o HHEMAHNE AIEREA VXXV R) -

typedef struct {
PyObject_VAR_HEAD
const char *datal[1];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof(char *),
.tp_itemsize = sizeof(char x),

};

12.11 BEREBAR—JIAL I a =Y R—+T3

Python DERZHEEEOIR—YDOMBralL 7y a v 23 R— 1+ T2Z3, o+ 7V bicd s
VT (OATI 22 MDAV T FHERET) LREATI 2 MK YR — FHBET
T DA TV 27 M TEZRERBELARVA 7Y 27 Mo, (BUESESN D X5 7R) 7 b 48 (atomic
type) NOZRIZVFEELET 2 L5 RE T, AIR=Yarrra YELTRHIlzZAt VoY R—F2iE
T 20EEHD FH A

AYTFFRERLICE, ATV 27 MO tp_flags 7 4 = FIC Py_TPFLAGS_HAVE_GC 7 5 731> T
BY. tp_traverse NV FITDOFELELRELELRITINUIRD ER A, FEETIHDA VAKX Y AHEHEARER
Had. tp_clear OEESRMALZFNUIRD FE A,

Py_TPFLAGS_HAVE_GC
D77 0%y FLEROATY 2 M. ZOHEICHRANZHANGEES LRI D 8 A, fliH
DD, TOT75 7%ty NLERMOFA T2 v earTF ATV P ENUE T,

aAVFFRIOay R S 7 RIILDTOZO0HANGEES LRTUIR D T8 A:

1. A7 227 PO RXEVIZ PyObject_GC New() F7z1& PyObject_GC_NewVar() THELR L RIF U
DEHEA,

2. fthoarFFANDBHBALZLD ALV T 4 — A IR ETHHlEhLSL, T
PyObject_GC_Track() ZM-OH 23 UTR D FEA,

FffIC, A7Y 27 bOXEVFHEBDLIRO ZoOHANSHE LUz b 8 A:

1. fhoay 7+ z2ZRLTWS 74— F2ERMET 2H1IC. PyObject_GC_UnTrack() ZM-UNHI X 7213
7Y T A

2. A7V 27 FDRXEVIX PyObject_GC Del () TR LTI THA,
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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 pop-
ulate the tp_flags, tp_traverse and tp_clear fields if the type inherits from a class
that implements the garbage collector protocol and the child class does not include the

Py_TPFLAGS_HAVE_GC flag.

TYPE* PyObject_GC_New(TYPE, PyTypeObject *type)
PyObject_New() Wl TWE 43, Py TPFLAGS HAVE_GC Oty b EN7aryr7r4+7Y =7 A
T,

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py ssize t size)
PyObject_NewVar () WL TWE TA, Py TPFLAGS HAVE GC Dty FEh/zavsFA+ 7Y =2
)ﬂfj—o

TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py ssize_t newsize)
PyObject_NewVar() DHERLZATI 27 bDRXEVEVFA X LET, VAL XENhA TP =S
FERLET, KT 5E NULL ZIRLE T, op XL 7 XIGEHINTOWTIERD HA.

void PyObject_GC_Track (PyObject *op)
ATV b opk, ALIZRICEoTEREINLGA TV 27 FOEFITEMLET, aL 2 ZfE
FOPRFPHETELRVDT, BHFSATWLIHIEA 7Y =227 PRIELWRETWRIFIZRD £¢
Ao tp_traverse DXWREIZBZETD T 4 =)L EHRELWIREBICR > TF I, 720 TWEa vy A b
77 ZDOREMET, MOHITRETT,

int PyObject_IS_GC(PyObject *obj)

Returns non-zero if the object implements the garbage collector protocol, otherwise returns 0.
The object cannot be tracked by the garbage collector if this function returns 0.

int PyObject_GC_IsTracked (PyObject *op)
Returns 1 if the object type of op implements the GC protocol and op is being currently tracked
by the garbage collector and 0 otherwise.

This is analogous to the Python function gc.is_tracked().
N— a ¥ 3.9 TEM.

int PyObject_GC_IsFinalized(PyObject *op)
Returns 1 if the object type of op implements the GC protocol and op has been already finalized
by the garbage collector and 0 otherwise.

This is analogous to the Python function gc.is_finalized().

N—Ya ¥ 3.9 TEM.
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void PyObject_GC_Del (void *op)
PyObject_GC_New() % PyObject_GC_NewVar() %ffio THEREINT=XEV ML FT,

void PyObject_GC_UnTrack(void *op)
FATILT b op k., AL RIZKSTERNEINZ AT 27 POEEAPLRELET, 2047V
7 MITH LT PyObject_GC_Track() ZHEMIHEL T, BHENEs4F 70227 POEFRT I L
HAHET T, tp_traverse NY RTDMRLIIRSE 7 4 =L FWIEL L RWIREBIZR A1, 771
r—2& (tp_dealloc NV FZ)3A 7T =7 MIHL T, ZOBBZMFIEITRETT,

N—Y 3z 3.8 TEHE: PyObject_GC_TRACK() ¥ 1 ¥ _PyObject_GC_UNTRACK() ~ 7 mix/ B C API
oSS NE LT,

tp_traverse NY RIIEZDRDEENRT X —REZITWD £3:

int (xvisitproc) (PyObject *object, void *arg)
tp_traverse NY RTINS LY X —BI# (visitor function) ORITF, ZOREEUI. KT 24
T2 M object ¥ LT, tp_traverse N¥ FI D 3 5% arg & LTHFUH L %3, Python
DATIENLDOPDE I X —FHEHo T, I ho LRSS EMRE T 2 AT EEL £7;
I—FHREHEDDICL Y X -2 ELEPHTL S LIERWTL & 5,

tp_traverse NY F ZIIROFZFEF-> TWRIFIUIRD £HA:

int (xtraverseproc) (PyObject *self, visitproc visit, void *arg)
AVTFATI 2T bDDD T N—PILEEL (traversal function) TF, EIETIX, self I[TEEE
A2 TWVWEEL T =7 MW UT visit B O R TIUITRD TH/A, DL E, visit ~NDS
FARFAVTFRASTWVWEEA T2 b, ZONY RZIZEEXNT: arg DIETT, visit B
W NULL 472 =7 b 25 IECEL TR LTERD 8 A, visit BIEL0OEERTHE, =7 —
PREEL, RVEZZOFEFRTIICLATFIERD £H A

tp_traverse NY R 7 BfHERICE L 2®DIZ, Py VISITO <~ 7 upitEhTnEd, Zo~vrnzfis /-
DITIE, tp_traverse DEEMDTIBUZ. —XFHEDT visit £ arg TRITFIUIRD FHA:

void Py_VISIT(PyObject *o)
0 3 NULL TRIFIUZ, 0 & arg BT LT visit a—N Ny 22RO L E T, visit ¥R TRW
ERR L7256, TOEEZRLET, ZO~7u%2ffis L, tp_traverse NY R ZIERD X STk
3

static int
my_traverse(Noddy *self, visitproc visit, void *arg)
{

Py_VISIT(self->foo0);

Py_VISIT(self->bar);

return O;

tp_clear N F 1 inquiry BTH 20, A 7Y =7 POAZ (immutable) 7255 1E NULL TR Uiz
DEEA

int (*inquiry) (PyObject *self)
ERZRZERL T2 e BIILESHHELRELET, ZEAARERA 7Y 27 P IERZR %
12.11. BEREBBAN—JOAL V>3 &Y R—+T3 295
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EHEBRT 2 DR LTRVOT, ZOBBEZERTILEZIDD EHA. ZOXY vy FEIFY
HMLZABTH AT 7 PVEIBEMREETRINERLBRVOTERLTLZZ W (BRITH LT
Py_DECREF() ZWERIZIFICTLIRNTKEE W), AR=YaL 7 RE, A7 x7 FoERSRE BN
LTWB I EMHLZBICZOXY v RERUHLET,
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%

THIRTEEN

APl £ ABl O/N\—>3=>4

PY_VERSION_HEX (. Python O N—3 a VBB EH—DBEIHFELLIZdDTT,

| 2.1¥. PY_VERSION_HEX IZ 0x030401a2 DSFHE XN TWAUL, ZDMEZ FELD X 51232y FOfEX LT

WH22T, XN=VavBEREBLIZIENTEET:

bytes

1 1-8 PY_MAJOR_VERSION (3.4.1a2 H1® 3)
2 9-16 PY_MINOR_VERSION (3.4.1a2 H® 4)
3 17-24 PY_MICRO_VERSION (3.4.1a2 H1®D 1)
4 25-28 PY_RELEASE_LEVEL (7 /L7 7 iR Tl 0xA. R—KRTIX 0xB. VU —2R
IR Tl 0xC. & L THRAKRRIE 0xF). ZOflTIE 7 L7 » i EK L
TVED,
29-32 PY_RELEASE_SERIAL (3.4.1a2 H1® 2, &V YV —ZATiL 0)

i€ - T, 3.4.1a2 I hexversion T 0x030401a2 T3,

D=2 vid Include/patchlevel.h TEZEZINTVWET,
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8%

>>>

2to3

mE

ARSI IT AT INIBITBT 7 4L hD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENE - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRZBVT, A VT rENa—FTry 2, MET3EEDXY ) XF
DO GLFEIR. AFEIN. BAEIN. =HE5HFF) oW, 7aLr—x—o%ic, a—Fx AT 5
WCHRRENDT 7 4L bD Python 7m> 7 hT,

o HHAABLDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIEHT 2V —LTF, Y—RaA—FZ@EMLTEOM
AR %ZKE (traverse) 35 Z & THRHITE 3. IEABMEO RIS ZUEL £3,

2t03 13fFEHES 4 75V D 1ib2to3 L LTHHTE X T, BEEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() ¥

DHDT 7 =y 7 TR MBI TH o7 D WIPIZii s (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTIHERRML FF, ABC I3RAE (virtual) 727 7 R2BA LT, THIIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFMEINET; abc TV 2 —
ADEFa2XY bESBLTLZEW, Python 121k, £ DflAAA ABC BEIEATVWET, Z
DIRIZ. (collections.abc €Y 2 —/LT) 77— XM, (numbers £ 2 —/LT) K, (io €Y 2—
JVT) APV —24, (importlib.abc E¥ 2—LT) A Y K=+ 774 Y XN —X—T7, abc &
Ta—NZHNHLTHED ABC Z21ENTE %7,

annotation (7 ./ 7—>a ) &R 77 AN BBOD RS X —2PREECHERT 2 7T, HEEIC

D type hint & LTHEDOATVWET,

O—ANEBDT ) F— a VIZETRICE T 72 ATEZEAN, 70— AEH, 75 gk, B
Bo7/7—ayidEhfhE®ET 2a—L, 75 R, BD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
W,

argument (E5[E) BEEFECHITERIC, B (23 XV Y R) IKESETT, ElBX 28EH D £
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o F—TU—R5E: BEMEOH L OBICEIBORNCHBI T2 oWz b D (f: name=) R, *x IZHil}
IEHEOHOEE LTHEXNTIE, flZIE. KD complex() DFEFFHI L TIE, 3 & 5 9% —
7 — F5lETs:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIBSI: ¥—v— F5lELUA D5 H, METIBIITIEY XA+ OFFITHES ZeHBTE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIEX. ROBITIX 3 & 5 3 FHAES
T3

complex(3, 5)
complex(*(3, 5))

FH IR OEBIC B THEIT E D —AAZRICHID HTohE g, DL TZTSHANTOV
Tid calls ZBRLTLTEE VN, VX ZRARBOVTEFFERTLDICHLW I M5 Z el
KRET, FHBENfHIe - VERICE DL THNET,

515 . FAQ @ SE518ERE I DENIAITTH? . PEP 362 25 L T FXW,

asynchronous context manager (JEFfAa > 7F X b= —T %) __aenter__() & __aexit__() XV v
FZEFKT S LT async with XNOREZEHT 247227 T3, PEP 492 TEHEAIIE
L7z

asynchronous generator (JEEHAY = 1 L — &) asynchronous generator iterator %38 3BT T, async
def TEFEI NN —F VEBUZEITOE T2 yield REFOHRTHERD £3, yield Rid async
for M—7THHATE 2MHDOW I ZENRT 2 DIMHEHEINE T,

BEFIERY = 2 L — 2B L £ 30, WRICK > Tid IEREAS T RL—2 1T L—%& 257
AN
=

BEPH D T, BERENLEERIHL»TRVWEGE, AR LD/ DICBEREFERFR L £,

JEFEHAY = 2 L — X EAEICIE. async for XX async with X7} THL avait RdH 22D
DET,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BHEITHER Eh
5% 7Yz FTT,

ZHE, __anext__ () XYV v FEM o THUIH XNz ZIZ awaitable A 72 =7 F ZiIBT asyn-
chronous iterator TF, Z® awaitable 7Y = 7 M, XD yield AEF TOIFFEIAY = 2L — X
BORKZFEITLE T,

yield 12 272002, ZDNMBETOEITIRE (0 — I VAR FRIRED try X) WHIZ—REIEXh
F9, __anext () TRENMhD awaitable 12Xk > T EREAIC TR L —F2 1T L —42 PERICH
MXxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFRI# A 7 5 7)) async for XORTHHATEZ2 47227 + T3, HHOD
__aiter__() XY v F:5 asynchronous iterator iR X213 D ¥ A, PEP 492 THEA X
NE L7z,
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asynchronous iterator (JEFAA 7L — &) __aiter__() & __anext__ () XY v REEELLATY
=27 T, __anext__ & awaitable ¥ 7Y =7 2RI RITNIXR D £¥ A, async for &
StopAsyncIteration 4t 2 EH T2 £ T, JFEPA 7L —&D __anext__() XV v FHRT
awaitable Zf#R L £3, PEP 492 TEAINIF L,

attribute  (B1E) A 7Y =7 McBEMITI S, Py PRERIC k> THATTSREINLETT, FlRIE +
T2 b o BEMN 0 BREoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (fFF¥RIEE) await N CTHEHT 2 P2 AT 27 FTF o coroutine 2>, __await__() X
VY RRDHEZFTT =2 P TT, PEP 492 22 T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) D& T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A) bytes-like 7T TV b DiRARAABIUHEZRAANTES T7A1ILAT
IV TE, N FV T 7 ANDENE. N4 FVE—F ('rb', 'wb' or 'rb+') TH»NZT 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2V POBABEINTELZ 77 A0FTY 27 MTOWTIR, text file BB TLZE W,

bytes-like object /N 7 7 70O kL (buffer Protocol) ¥ K— b+ LTWT, C SFEDOEKT HifiL /2
contiguous Ny 7 7 —ZHMIEATRER 4 7' = 7 b, bytes, bytearray, array.array ®. < O—fi%
f)72 memoryview F 7Y = 7 FHAZAUTHD FF, bytes-like A 7Y =2 M. 7T —XEHE. A F
V7 7 ANNDRIE V7Y MERHULREERY, N FVF—=REERT 20505 REEICHH
THEIEMNTEET,

BODPOBETEINA FVT—RELETINEDNDDET, ZOBEDO R Fa XY PTIEEL 75
AEETRER bytes-like A7V 227 M WCERLTVWET, ZEEARERANNY 77— 7Y =7 M
bytearray ¢ bytearray @ memoryview REDEENE T, F/o. OO DBRIETIIARELA
TV FADNRAF YT =& (? Hist LEAD bytes-like #7227 ) #RELET, £
bytes ¥ bytes D memoryview A 7Y =V MOEZENE T,

bytecode (N4 b 2a— F) Python ®Y —2Z 23— Fi&, Python 7127 4® CPython 4 ¥ &7V X DNEL
RBTHZNA ba—FAatary M LEhEd, N4 ba—FiE .pyc 774 0CF vy v a2 Eh,
FULZ7 7 AN _EHZETEINS2 L XX IDERIIRVET (YV—RaA=Fhro"f Fa—FADH
Eoary 4 VidEhE#shET), 20 ” PEEEE (intermediate language)” 13, &4 D4 Fa—F
WHISS 2HMEEZ FITS 2 REEYS Y TEMET 2 VWA %9, EELQERL LT, N Fa—Fi&
%72 % Python fREE~> VM THEIEST 2 Z 2=, Python VUV —RMTLEETH 3 Z 2 3AFxhTw
FE A

N ra—Foma—Eid dis EVa2a— 1 ZHDFT,
callback (a—nNy 7)) FRODZRRTHEITSND D5 e LTHE 2B

class (7 7R) 2—HF—ERA TV =7 P fT272DDT T —FTF, 77 AERIEE, ZD7
TADA VARV ALDEEET 2R v FOEREEHET,

class variable (27 7 RZEH) 7 7 A LITERESN. 7 FALNLT (DFD, 7 7ADA VARV R TR
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L) BHEINZZZHNE LTWBRETT,

coercion (BUs#i]) W URID 2 58S HEORTIITON S, H2HDA Y 22 Y ZADFIOTRIADIEERD
ZHe g, PIZR, int (3.15) RIFEE/ NSRBI BR 3 1AL 5, LA L 3+4.5 T, #5lEUZ
BUMER D (—DI3 B, — DX FE/ NS % 5 2 A0 [E URICAHAT 27213 AU TypeError
BINBET o E T, BB o720, TRNTO5IHIE. 72 A EHLAITHH->TH, HIZ 3+4.5
T < float(3)+4.5 L WH K51, Fu 7= —nFR CRICERLL 2T 8 A,

complex number (BHFEE) L<HMOENTVWBERBERZINRL 2B DT, IRTORIEE L EHROF & LT
REINF T, BERIEBHEN (-1 OFHR) ICE 2T DT, —RIEFETIR 1 e FE»rN, T
T j eFE,NE T, Python FERBUTHAAATHIE L, BEOKLZM > TWET, BEIZKRE
2§ BOTTEEET, HlZiF 3+1j TY, math Y 2 — L OEBHIREFIH T 5121, cmath % fifi
WE T, BREBOBHIE» LD BELRBYOKRETT, DEMEEZEURTIUR, RIZEWR EHEL
TLE->TLWTL & D,

context manager (I 7FAbP¥A—I %) __enter__() & __exit__() XY v FEEHRTS I LT with
XHNOBRELZEH T 247227 +TF, PEP 343 2B LT 230,

context variable (Y7 ¥ X MEH) a2V 7 F X MIKF L TRZSEZFOLE, ZHUE. H2EBDMED
BRDEFAL Yy RTREDEZAL Yy FE—ALZA ML —=YRETVET, LrErLaryTF2 MEH
T 1 DOFETAL Y RIQWLKD2Da Y7 HF R MH DR, ¥ 7 F R NEROERHRIZIASNZ
JEFEAR 2 7 DEBDBYI T, contextvars SR LTL 72X W,

contiguous  (BE#%. i) Nv 7 7 BEENIC C-8#t £7213 Fortran & TH25EIT. 2Dy 7 7 135
MLTWVWRLAREET, TaRXTAy 7 71d C @i THD Fortran #HETT, —RITOHEFITIZ,
%@gibidé“?‘){ EY L THEST 2 X5 CEHEZ N, REFLEDPHBE DR T EF THT E

ZRTD C-HfRRETITIEZ. AEV 7 FLRAMCEZRZ K S BFICIIRBEORZFORINCED 5
0)&:3(1 L. Fortran @i 2ACH CTIXBRAI DR A FORMNCEN & £ 3,

coroutine (AN—F V) AN—=F Y EF VI TN—F DI —JKNZHEATT, ¥ 7 L—F i3k oI
iR 5 AD, ok s/ mh ol Ed, al—F  iidZ okstiir s A%, Ha. F
T2 TEXT, I—F I3 async def L THEETZ T, PEP 492 22 L T2 &,

coroutine function (2N —F YBEX) coroutine A 7Y = 7 M RIRTEBTS, a1 —F VBT async def
NTHEEXN, await, async for, LU async with ¥F—V—FZEOZeHEKRET, Zhbid
PEP 492 TEAIIE L,

CPython python.org THMF XA TW3, Python 7mr 25 I > /' SFEOIEHEN 2 FEHE TS, "CPython” &
WS HEEIX, ZDFEES Jython X IronPython ¥ W\ o 7= 5%k ¥ XIS 2 HEHAE 3 A ICHIH X
nNEI,

decorator (7 2L —%&) FIOBEZ IR 3BT, %, Qurapper M TR ZAH i L CGHEAENES, 72
L — &2 O— &2 HAFNE. classmethod() ¥ staticmethod() TI,

TAL—RDOEE S VR VAT a2l —TF, XD 2 OOBBERITIEHRMICA TS DT :

def f(arg):

f = staticmethod(f)

RDOR=I ki)
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(FiDR— 25 D %)

@staticmethod
def f(arg):

FCHERD 2 ZRACBFELETH, HDEDEDLDNELA, 7L —RIZOWTHL I, BIBGER B
FEIVIRER ODRFFa XY FE2BRLTLIEE N,

descriptor (FRAZ VT X)) XYV v K __get__(), __set__Q, H2F __delete__() ZERLTWVWEAT
V27 TT, BB I ABUNTRZV X THE L E, BERRICL > T, FExA TV RHIR
BESIEO X E 3, @, get,set,delete DF=DIZ a.b EL Y, a DI I AFHFENTE IV =7
FOERBLETD, b BTAZ Y TR THNUEZNTND TRV TRV v RBPEUHEINET,
TRV FXOMERIZ, Python ZIRHE T2 LTHE LD ET, 2 WVWODIE, 7RIV TSR ZH,
BB XYV v P, a7 4, Z7ZAXY vy Pl #IXY v F{ ZLTA=RI 7RADZRE Vo 7%
 DERED IR0 6T,

FRZYVTEDXY v FICB L TOFEMIX. descriptors % Descriptor How To Guide & LT 72
W,

dictionary (%) EE D — ZEINISAT I 2 HABES T3, __hash__() XY v F& __eq () XY R
ERELLEBEOF 7Y 27 M eF—ITTE LY, Perl Tld Ny > a (hash) eI TVWET,

dictionary comprehension (FFEMN@RGL) iterable NOETH 2 WIE—MOBERZ UL T, ZOREREH» S
BRBHHERZRT AV NI MREZXHTY, results = {n: n ** 2 for n in range(10)} T3
. F—n ZfHn wx 2 IXIMTT BEFELZEMR L F T, comprehensions ZSH L TL 72X W,

dictionary view (§fF ¥ 2 —) dict.keys(), dict.values(), dict.items() 2HWRFTA 7P =7 FTT,
HHEOHHOB R 2 — 2Rt L EF, Thbb, HEMLEHEIND L a—3Zh2 ML %75,
FFEL 2 — 2N TERR Y A MICT 5121E list(dictview) ZFH LT E W, dict-views %
ZRLTLZEW,

docstring 77 R, B, EY 2 -V DOBRIIDOATHEE2XFHNY T I31LTT, ZDAA — b DFEITRITITIE
HENFETH, av A SR XoTHENh, 20752, B, £EP2—1D __doc__ B LT
REINET, /Y bRART > a Yy TE2 GREFE: B LTBRTE2) OT, A7V =27 DK
Fa Xy baEEENRIGTT,

duck-typing 247V 27 bWELWVWA VR =T 2 —REFFSoTVEPERETIDICA TV =7 PR
ERZWTO 75 IVTRARZANTY, RbDIZ, BCAH 7Y 227 F DX Y v RRREENIFEN T
DEOLNZDLET, (TEADEIRCRZAT, 7LD XSCENE. ZHUIT AL THB.1) [ ¥
=7z —REREIDEHT LT, LF TS yanka—FiE RUVE—=T7 4 v 7 BREZEFT
LTEBRETAEEEET, Xv 72X V27X type() X isinstance() [ K 2 HEZ BT £ T,
(oL, B o224y 7% MREEKEI SR THETAIDTEET, ) 2ofbb, HMAKIZ
hasattr() HER FAFP 7u2'o 3 v 7%FHL £7,

EAFP TEBR]%2 L 2 X DFHFLEFE D HDAES (easier to ask for forgiveness than permission, ¥—7 4 —®
ZHD) ) OBETT, 2 Python T bR Twda—7F 4 Y Z2AXA LTI, BERIENZF—X
BUENPGFETZ2DDEREL. FOREDER > TORGEHNERIEL T, ZOfETTRLET
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53—=T 4 VT ARANMIE, try XBEU except XD/ TADZDPFRHETT, ZDT77=v 7
3. C OIS REETILLMFbATWS LBYL AR AL EHBRZSDTY,

expression (R) AILDELFHEXN 2., —F L FHDHEX (a piece of syntax) TF, WX 3, ik
VT I, Al BT 7R, HETPEETCHE LY, EH2RTROEROEARELTT, o
Z L DEFELEV, Python TEEREBOETOMRERIKN L VI DIITIEHD £ A, while DL S
e R LTRERZRY X 8HD EF, RABATIERIXTT,

extension module (EIREY 2—1) C % C++ THILNZEY 2 —L T, Python ® C API ZFH LT
Python a7%a1—#—a—FeRehehLET,

fstring "' R 'F' DRI W SCFES Y T Z U fstring” 2 FHER, 24U T 4 —< v MEALES]
V77V QEFEEDOAFFTT, PEP 498 ML TL X W,

file object (77 ANVA T2 b)) FUDY Y —AAND T 7 4 LA API (read() % write() XV v K
PROLD) ZRHALTWE AT 27 T, 7740 F 7Y 27 ME, fEEINLFRICK - T,
FEDT 4 R LD T 740, ZOMDEXA TDOR ML —IRWET AL R (FIZIX, EEAHT,
AVREYRNY T 7, VT b, NAT, F)ANDT I LREHNTEET, 774047027 M
file-like objects R streams & SN F T,

T7ANT T 27 MCBEBRICE 3EELDEST: O NAFUV—=T71)L, Ny 7 7ENi= NA
FU=T7A, ZLTTHFALT7A4I T, A VX—T7 24 A& io EY 2 — L TERINLTWV
FT, 77ANK T =0 bERAEBIERERN L TTIEX open () BIEEES Z 2T,

file-like object file object ¥ [AFE T,
finder (774 Y%) 4 YR=FZNTVBEI 2—LD loader DFEAERTT 27922 b T,

Python 3.3 UETIX 2 D 7 7 £ VY XH3H D %3, sys.meta_path THHAX NS meta path finder
¥. sys.path_hooks T EN 2 path entry finder TH,

Iz OWTIZ PEP 302, PEP 420 BX X PEP 451 2B LT X\,

floor division (V1D & THRE) —FLWEREBUCYI D T2 HAMRE, U THREEE I // T, filx
11 // 413220, ZREIEHMSEFEE NG BOEDRRETIZ 2.75 23 B TE %3, (-11)
// 413 -2.75 Z INEWAIC I 2 (R ADERRANDIDZITS) DT -3 1274225 ZLIKFEEL
TL XV, PEP 238 2L TLF&X W,

function (BI%) FFOCHE LANCIEZIR S —H O D Z & TF, BB 0 L LD E5|18 2E 3 2 3 HIKE
T EERDOEITRITT B2 RS2 Z e R T T, REIE. XV v R, function ZBHL TS,

function annotation (B#(7 /77— a¥) BIED T X=X RRDED annotation TF,

B/ 7—>aid, @EEEEYE o-dfibhEd: FlE ZoEEE 2 20 int o3|
e e ifFxn, £72 int MoRY{EEFH e HFIhTVuE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

B 7 ) 57— a yOXEIX function DEI T XN TVWET,
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HERED AN B 2 variable annotation ¥ PEP 484 ZZHR L 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 7y ay) ZhAlBEELNS Z 2 DRWVAEY 2T %I T S, Python
AT Y e ERZREZEE LIRS 2ERIR—YaL 7 & effioThAR—YalLrsay
EIIWE T, IR—YaL 7R ge TV a— L i2lo TRIETE X T,

generator (¥ =% L —2X&) generator iterator 23X BT, @EHOBBUILI TV E T3, yield KEHio
MTHRRED FF, yield Rid. for V= THHATE2D. next() B THELZ 1 2FOWMOHLAED
TE5, HOMPZERT 2DICHEHAENET,

WAEEY 2 AL —ZBEBERLETH, RICE>TR PxRL—F1TL—2 2653580HD %
T BMSNEERDBHS N TRWEE, LD D12 B2 AL £,

generator iterator (¥ =z AL —&X A T L —X&) generator BTHERINZ A TP =7 VT,

yield D7 IS RATEITRIE (RATERRAMID try 72 ¥ % &) FELT, IMEZ—Fic
WixnEd, STRL—FZ1FL—4 SEESNS L. Tl LB 2R LSS (B OB ET
D F= PICHT LIRS & BT 3 0 & HHIICF ),

generator expression (¥ = #L—&ZK) A 7L —XZ2RITATT, HBEORIZ, V—TEHEERT S for
fii, #iPA, Z L CHBEAIRER if iAo O0VnTWw2 k5IHA%d, 25 LTIzt 4Mllo
B TEZAMR L £ 9

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (Y =V v Z7BE) B2 28N0 LRI CRELZ T 2 BB S h 2B TS, U
HURICE DEEEZHV L0237 4 ANy F7LTY RLCEDRESHET,

single dispatch. functools.singledispatch() 7L —x, PEP 443 ZZML T 72X W,

generic type A {ype that can be parameterized; typically a container class such as list or dict. Used

for type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

GIL  global interpreter lock ZZBHRLTLEE W,

global interpreter lock (7B — N Y X 7Y &y ) CPython £ ¥ &X 7V ZBPAHLTWS, —FIZ
lwmmuDAfh: h%%ﬁ?%xv/hm ORI THBZ z%%ﬁiéﬁﬁ&fio:hm;
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12725 DT, CPython DERENS VNV FT, A VR TV E2MEE0 Yy T35 8T, ILF
Taty oo RUFbOoa R b E#ZIZ, £ VR T) ZEFHRIITLF ALY METE
5591 ET,

7272 L. BEED 2 W0IEANED WL D DIIEE Y 2 —iE, EfiRe Ny ¥ 2 38R C O E O E WL
552 EICGIL 2T 2 X0 EhTuE s, £, [/O UE%E T 28548 GIL IEH ISR
INET,

BEIW? HHARRALF ALy MU LA v 27V 2 (HESh S 7 —22flirvhETr Y 75 %)
DRI NE L, RS I Taty FDBED T =<V APEP 572D THRI L £
ATLVe ZORT7 4 —< Y AOMEERRRL X532, FEN X DEMICHR DRI R - 3N
THELEZOLNTVET,

hash-based pyc (Y > 2X—X pyc 7 7 A V) IE4EZHRT 27201, WIET2Y =X 7 7 A LORHE
BEHIFZICIE RNy Y 2l EHT 24 Pa—FDFxF v v 2277 4LTT,

hashable (v > 2FJRE) Ny a®gE A7V =2 b eid, EEABPEDS Ry > 2 ik b
(__hash__(O) XYV v FPRE), MDOF 7T =7 FEHBNTES (__eq__ O XV v FOBQE) 7
V7 bTT, ARy P abREA T Y 2 7 FERBTE Uy & 2 HEFRORENDH D 3,

Ny Y ARBERA TV 2 7 PEAHEDF —REEDRA AN L TR ET, HEBPERSD T — 2 MiE
BEHNETA Y 2 ffZzflio Tn 2256 TY,

Python O A I 2 =X T NVRHAAALA TS 27 NI IZLAERANY Y 2aR[RETT, (VR MEHEFED
£97) I2a—FTNBAYTFIENY T aPARET T, (XTI NR frozenset DEIKR) £ I2a—XT
NZAYTHEF BEPINY T2V THLEZDANY Y 2ARETT, T—F—EERDI 7RADA »
ARVATHDZEIBFTI 27 MET 74NV P TAY T adfETY, ZhoideT (HHZRWT)
B RIZIEFMTH D Ny ¥ afllid 1id0) KDELENET,

IDLE Python O#EBHHEREE (Integrated DeveLopment Environment) T3, IDLE & Python OfHERN)
RELARICFE STV B EARNLHEREO T 4 R 4 VX T ) RIZEETT,

immutable (£ I 2—=&7V) BEEDHEEFio7A T2V b TT, A I2a—XTNREFTI =7 MTiF,
i, XFH BRURTIAVRERDHDET, ThH6DA TV =7 MMEZZZ OGN T A, HOMEZE
BEIEIBTE. A7 27 P2ER LRI D F8 A A I2—KTNRBRA TV =2 b
. EEDANY ¥ 2 @R 72 I CTEHEREEZ R LT, HEDXF—BZOHITY,

import path path based finder 7% import § % €Y 2 —VEMERT 250 (L7214 path entry) DV R b,
import 1, ZDV R MIEH sys.path 2HRETH, ¥ 7y r —YOHFIBH Y Fr—2D
__path__ MR HHHKE T,

importing »2%EY 2—/)L® Python 2— FABFIDEY 2 —)LD Python a— FTEX 2% & 5125 2 0H
T,

importer BV a2 —AZELTE—FT2XTT 27 b, finder & loader DEHLSTHEHEFTI 27 by,

interactive  (XfEE[Y) Python ICENFEA & TV ZH3H D, XRREA 2TV EDTa T MIANT
5 EHIFEICFITEINTHIRZ R 2 Z e TE X9, python DG ELGZFTITHITLTILEI W,
(AYE2— KDALY A= 2—hb Python DML VX7 ) XEEBTE 256 LLEEA, )
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MEEA > 2TV 2E LW T AT 72 L ThAED, EV 2 -1y r—=YOHEHWTAS
(help(x) ZHZTBWTLZXWV) OIZIEFICER R Y — LT,

interpreted Python 134 ¥ 2 7V XEXDFFETH D, 2284 FFFHEOMBMMEL 5, (Nf Fa—F
AR TRHBTDIT. TOXFIFERTTD, ) TITTOA Y& FYXFiELIE, Y—RA2—FD
T 7 ANE, FTFEITAEEHERC L ThrLFETIE D e o R LIc, BEEFETTES L 2 EK
LT, A &2 7Y EZERDOEFEIIER. 2> 1 FJBRADOFFEI D R TNy Z7O¥ A4 7 V3K
WHDOD, TuTT LADFETE—MISENT T, WEEH ST,

interpreter shutdown Python 4 ¥ X =7V X—3> v v bRV U ZEFINLFT, T 2= TRTOD
VT 4 ANVIBNEREEZ 2D, TRTOMR LY Y — A2 BRI T 2. Kz 7 = — X2
ADET, 207 2—Xd AN—=JOALIE ZEBIEFIELET, ZAREIDZI—F—ERDT X
b7 & —% weakref A— ANy IR IPEINEZZEBHDET, v v FEXY Y7 2 — XHITHE
fTanda—Rid, ZOPMRETZ2V Y =X T TIBRELARW (XL H2HE74 757V —FET 2 —
L% warning HHTT) 7201k A RBIFMCER L %9,

AVR=TVEPT »y PEAY T 2ELRMEEZ __main__ EY 2 - ARETINTVWLERZY T T
DFATHHET L7z Z & TT,

iterable (REATHEA 7P 227 b)) BREE—FEIZ 1 DF2OREZ A7V 227 FTF, KEARELS 7Y =2
FOBNZIE. (list, str, tuple EWVWoTz) B TOY =7 Y AWM dict ° T 7AINATO Ik
Vo RO DIEY —F v AB BB WIE Sequence B EREE L2 __iter__ () XYV v Fd
__getitem__ () XV v REFOTEDI FIADA VARV ANEGENET,

REFTREA 7Y = 27 P for W—THRZDOMZL DS —F VR GRiE: 2ITOI—7r Y AL
St Y RBITIRIR K P T2 DB N S FEIR) BBE Y 72 BRI (zip (), map(), ..) CTRIFITE 5. K
EAREA 7Y = 7 + 2 HAAHBEE iter O DI LTET L, A7V MTHT 2471 —&%
BLET, 204 7L —RE—#HOEZ G| ZEITHIAER T, BEFEIIREAREA 72 = 7 MRS R
WiE, iter() ZIALEDATL—2A TV 27 b e HATHIET2L0EEH D $¥ A, for XTIEZ
DIREZ HEIRNZATW, — R R R OZBZE L TA— T ZE LTV AHA 7L — 2 2 REL %
T ATL—F =T VR . DL —E2 3BWLTLIIZZ W,

iterator (A 7L —R) T—XOWMNERHTEA T2 b TT A TL—XD __next__() XV v K&
DIRURFNH S (E 7213 AA BB next ) WCET) . MODOHOEEEZ —DTORLET, 7—
207K 785, b DT Stoplteration ISt ZEH L 3, ZORKT, /7L —&A 7Tz
MIRETED., ZHLIEE __next__ () Z{EMATD StopIteration TXHLFET, 1 71—
X, FDOATVL—ZATO =27 PEAKREIRT __iter__ () XYV v FEFHEELRIFNUIL SR VDT,
AT —=RIIMD iterable #ZH T 21T AL DEFATHHATEE S, 3o 2 LAFIMIERD
RIE#ATS 5% a—FTT, (List D&IR) a7 FF 7V =27 ME. BE% iter ) BEucA T
7 MIELRED for L—=TATHS T, FiBREHOA 7L —XE2AERLET, ZhzkA
TL—XTIIB e F5L, #EOATL—>a Y CHABADORIUA TL—& A7V 22 & HiHIC
BRIz, ZBOaAYTFDEIHR->TLELETD,

BRI typeiter I2H D T,

key function (F—B8%) ¥ —BIEL H2WIIMERELZ. YV — FRIEFLBD 70 DEZ IR TR0 L]
HeA 7Y = 7 b (callable) T3, il 21X, locale.strxfrm() % F - 2. v o —UKED
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V—1rDEBEFICDo oY -+ F—%IRLE T,

Python D% < @Y — it —HAHEZ IO EROW NIER 7L — A b2 EHL 9, min(), max(),
sorted(), list.sort (), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () FEHNHH T,

F—BEEED HIEITNL 2B D £3, HlZiX str.lover() XYV v FERKXF/NFEZXHIL &
WY — FERITIF BB LTHES ZeAHKRET, HDWIE. lambda r: (r[0], r[2]) D XS
7% lambda 26 ¥ —BIB21E2 Z e B TE£F, F7/. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() £\ 5 3 DDF—Bfa > A FF7 7 22 L Tk T, F B
DIED e FHNFH DRIE Sorting HOW TO ZSEL TL Z&E W,

keyword argument 25| 2SR LTI W,

lambda (7 &%) X D4 > 74 VBT, BRI OHE AL 2IFHiizhs 1 20 X 284 FT,
7 L X EE D0 lambda [parameters]: expression TJ,

LBYL [Z2EBIEDH (look before you leap)) DTS, TDa—7 4 Y7 ZAXA LTI, O LPHR
2T AN, BRINCHTESEM: (pre-condition) HIEZITWE T, FAFP 770 —F L MIRHIT, if
X7z SAMEDN S DRI TT,

<AF ALy MEINAEERETIE. LBYL 7 7e—F13 " B27 @i 7 R BREORSIREEF| &
EIFTVRZBHD ET, HlZIE, if key in mapping: return mappinglkey] ¥\ 5 2 — Fid,
HIEDE. DAL v RBERDHIC mapping 25 key FEDERS ¥R L F 3, ZOMEIZ. vy
2350 EAFP 770 —F%2ffi5 e TRIRTE£T,

list (YA F)Python DMAALD =TV TF, VAPEWSHEHATTTR, V27 YR MTERL,
LD FFETE S B (array) LD H DT, ERADT 7L RF O(1) T,

list comprehension (VU A FNEEG) =7 Y AHORTH 2 WE—HOERZILUEL T, ZOMR» 5415
VDA RMZIRS, a2 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256)
if x % 2==0]1 32,055 255 X TOMBE 16 #ELHEL (0x..) LAEXXFIN»H225) X b
BEEBLET, if Bildd 7> a > TF, if Hin2WEE, range(256) DR TOEEIMHINE T,

loader TV 2—L%R—FF23547Yx7 b, load_module() LWVIHZRDRY v REERL TWARITN
2D EHA, B—X=E—RANC finder D HIRSINE T, #Hfllld PEP 302 %. abstract base class
IZDW T importlib.abc.Loader ZHfRL TL 72X\,

magic method  special method @ < 721} 7= [FIFFET T,

mapping (R vy BV 7)) EREOX—HFEREZV K- L TWVWT, Mapping »* MutableMapping @ fHREE Y
TR TIHEINZXY v FEEELTVWEaYT7F A7V 27 T3, XL, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 & T3,

meta path finder sys.meta_path #MZ L TI§ 547z finder. meta path finder IX path entry finder & B
RiEHH E32. FIWTT,

meta path finder 255255 % XV v FIZDWTIE importlib.abc.MetaPathFinder #&MR LT 7
é L\O
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metaclass (XX 7T R) VIGRADY FATT, 77 RAERIFZ. 7 I7R%, 7 I7RADFHEL, BRKIZ 72DV
AbEEDET, XX 7 FRIF, £00 3 O%5 e LTRUMD., 77 RA2E2EEZAVET, 1F
CAYDFTY 27 MEAISHEE RIE: XX 25 20) 77 4L b OFEERRMEL TWE T, Python
DPRENBRDIEHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW-> T, X&XZ7 7 RiZ
EBEDZNSDTY, LirL, —HOBHTIE, XX 7 FRZBITIZVLH Y P RTEZREEL %
T, R RREET 7RO u I ERS5/2D, ALy K= WEEBMLZD, A 7927 bOEKE
BIFLZD, YN b RFEET LR ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL Z & W,

method (XY v F) 7 7 AKKDOHPTERSI N, 207 72D, Y AX U ADEEL LTHOHI
TG E. XYY FEA VAR VRFA TS 27 b 2E— 518 L LTRIITMD £F (Z0H—5BULEHE
self LIHINFET), B ¥ XA FENZXO—T WML TIEZ W,

method resolution order (XY v RRRIER) TREHICHIE S 7 APHMREREMRINBIEFTT, 2.3
LEED Python 4 > 2 =7V ZBERH T2 703V XL DFMICOWTIX The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (&Y 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, EY 2 —LIIHEED
Python * 7Y =7 b2 EOHAIZEMERD £ T, €Y 22— importing DUIEIZ X - T Python 12
AR FENET,

INVT—2 BB TLIEE N,

module spec EP 2 — Lk BR—FFT23DIMHbN 3 A ¥ FR— MEDOERE FLHAIZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order ZZHR LT X\,

mutable (3 2—X7) I2—XTARA TV ME, id) ZEXD I BREEEETEET, 1
Sa2—-427)) BBELTLEE W,

named tuple 7 HHEIffE X T L7 L WS HEEE. ZTNVEMALTNT, 4 7y 7 AW ERITH LEN
ZHEoTO7 78 ABTEZERDOEPY 7 RUCHENTVWE T, ZORP Y J XIIMMOKKRES -
TWBZedHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DMAAARIIAHIN E X I TT, i
DX sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(LEDOBID & 512) W D04 & X TVZHAAARII L o TV E T, ZOMICd AN E X T
X, BEDZ 7 AEKRT tuple ZMA L, AHIO7 4 — L FEERLTERTEZT, 20X 5k7
7 ZFFEFTE VLD, collections.namedtuple() 7 77 M UBIBTIER LD TEF 3, BEOD
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TiEE. FETEWLAHIN & X PR AABDHHI & X AT 72X Y v R ZBHIT
RIS

namespace (H%ATZEM) 2RSS NZHBITS, BRTEMEEFHE L TEESNE T, ARTZEMEICEAE
T bD (XYY FD) ANFIZR oD TR, BRSO, REWZbD, 2L T
HARABDDDHBH D 53, HETEMELETOHEEZC Lo TEY 2 - HE2YF—1+F
%, Bl ZI1XBI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELEL TVE RS 2 2 812K o THETEBIE M RS2 XL 29, HlRIE.
random.seed() ¥ itertools.islice() ¥ EL &, ZNZNEY 2—/l random X itertools T
FLEINTWE ZEDHALNTT,

namespace package (HH(ZEHI Ry =) TR —YDarrre LToOAEMENSZ PEP 420 T
EFENTz package TTo BFIZEMA Y =3 YHNLRRE LR/ RN 23 TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module ZZIRLTL1ZE W,

nested scope (R A PIN/RXa—7 ) SMUTERIN TV IERESIT 2HEET T, BlRIE. H2BEED
FOBBOHFTERIN TV EHE, NHOBEEIZMIOBEBFHOEBESIRTEE T, 2R MINIT
Aa—=TE 77 4V b TREBDBREIHTE, ZHORARTELRVDTERLTLILE WV, B—
ANVERE, BONRDR 3 — T CEREHRABFELE T, AR, 70— oOVEREES ¥ 7/a—n
IVEFTZERDEZ FiAE X LE T, nonlocal THMUNDERICEZIADE T,

new-style class (IR XA NI FR) G TRRTDI FAF TV =7 MiZfb TV 31T O H W]
T3, YETID Python O X—=2 a ¥ Tld, FiREZA VT T ADAD __slots__ . TAZ VT X,
__getattribute__ () . 7 I AXY v K, ZLTHMNAY v FED Python OHr L\, ZikiatkEE
FIHTEE L7

object (A7 Yz b) K (BHERMHE) L ERINIIRITN (XYY ) 2bO2TOT—X, LK
ETO HRAZAILI TR OFMOIEIKY FADZ L,

package (v =) ¥ TEI 2 - LLHFINICY T F =2 B I L DR S module D Z ¥ TT,
HEHFANCIE, Sty =23 __path__ @M% KD Python 7Y =2 MTT,

reqular package & mamespace package B LT 720,

parameter ({R51%) #AMTDOHEART BE (2 AV Y F ) DERICBOTHEENZIT 2 Z518 24EEL X
T R s D D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUIZE ZIELURD foo = bar DX S, 77 4L b DRFIBOBEETT:

def func(foo, bar=None): ...

o NEBEHM: MEBIZL->TDALGRZLNZGIBEIHREL T, MEHFHDOTIET BEERDT KDV
APMDHTEZENLDHRAIC / REDDIIETERTEET, HIZIETNRED posonlyl ¥ posonly?
EAEEAS IR D £3
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER: F-U-FZLoTOAEXLNI5IBERELET, ¥—V— FEHD5H %
EFRTELEIME. BIZELTD kw_onlyl ° kw_only2 DX 512, BEERDIRGIEY A M
GO ERMBET I E 7238 D x DRTT:

def func(arg, *, kw_onlyl, kw_only2): ...

o FAIERAE: (M5 TEICZ T SNAEEOMES BT Z T) EEOEB DN ES B G 2
LNB I EEEELET. ZDEIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:

def func(*args, **kwargs): ...

o FAIERF—T—F: (MORSIBTHICZT SNEEDOF—v— FEIBUTMZ T) (EEOEED
F—U—FEBBE5EZONE I REELE T, 2D XS REFIEE. LOBID kwargs DX 51
IR DRI **% BDIF B TERTEET,

REIFEZA TS a Y e NEDBIBOYE S BIEETE, A7 arD5IIcZTF 740 MEBIEET =
9,

REI1% . FAQ @ FE518 & K5 DENMITTTA? . inspect.Parameter 7 7 A, function 2
Yar, PEP 362 ZBL TS0,

path entry path based finder 73 import § 2 €Y 2 —VZEET import path £ED 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5%
S0Tz path entry CHBEY 2 —NVE BT 2 HEEH > TVWET,

NRALY P =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TZE W,

path entry hook sys.path_hook V 2 MZ& % callable T, $HE XNz path entry CHBEI 2 —NL%ER
DU B HFIEZRF - TWBIEEIT path entry finder 2B L E T,

path based finder 77 /L k@D meta path finder D 1 21F, EY 22— D import path ZHRBL £5,

path-like object (path-like # 7Yz 27 ) 77 A VT AT LNRRAERLE T, path-like ¥ 7Y =27 M, <
A%RT str ATV 27 bR bytes 7P =2 b, %713 os.PathLike B Fa L 2FEE LA T
Pl bDOENDTT, os.PathLike B FaNZHKRK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHTZ LT str £721% bytes D7 7 A LT AT L RAEHTE LT, os.fsdecode() &
os.fsencode() IZZNFN str HBWVIX bytes ICRDDERAT 2D ET, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IR L THERZIRMET 2. H2 WV
Python OHFHERER Z DBIELIRIFICOW TN T 23EHLFHTT, PEP &, HEBIZOWTOMERR
Bk L 1R R 3 2 e Dl (BEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICO D5, 23 2 =7 4 IZ X2 MEREDOERME Python 1272 125 kG
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DXENDTD DI LA O 25 e ZHEXLTWE S, PEP OFHICEII2=7 41 NDEE
Ez1T5 2. RNBERZENLT S I LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJBT 5. HED 7 7 A D (zip 7 7 4 MK
HENTVWEEAELHZ) 1 D2DF 4 L7 bV IZEHI NI D,

positional argument (fUE51%) =518 2ZWL TLZZ W,

provisional APl (BI7€ API) #¥ES £ 75 U O1&)7 HARMELREE D HFTEIHNICERA S b DT, ZD XS
BAYER—=T 2= ANDORERLEIR, WETHD SN TOVIHIIMIHFI A TOERAD, I 7
FHICL o TR HEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) HMThh
ZET, COXIBEHILLAIITONLEDDOTIEDD FHA - ZiUud API ZHBALENIXRE
LENTORERBRMEPBZEZ L ZIZOATOIET,

BE APL 12O\ TH, RITABMEDOBRWEE R TFEFE ARSI TVWET, MERHHLZ
Ga T RIT AR BIRZR T RNETT,

o7tk b, BHES A TSVREEL 23T Y —ICEVWH LA 6L Z el
FREEB X TELLZHIT SN E T, FHlllk PEP 411 2B LT 723 W,

provisional package provisional API ZZIRLTLZE W,

Python 3000 Python 3.x VYV =X 4 >D=v 73 —LTF, (Python 3 25EFRDFEZ - 7 HI/ES
NFETT, ) "Py3k” eI hz bbb T,

Pythonic O EFET—MMNEE XA TEINIza— FTIEH L. Python OFHC—INZ A 7 4 F 21205
72BEZHRa— R, B2, Python O—H7%A 74 A L TlE for XEMH->TAT I T7LDFTRT
DHERICE->TL—FLET, hDZE L DEFFEICIE ZDMHEHAZR WO T, Python IZIERTWRWA
ROV ICEIED DY > X =% 5 0d LILERA:

for i in range(len(food)):
print(food[il)

ZAUTH L. Ehwiz Pythonic 72 A iE:

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — LD B— VLR A=T 06, ZOEY 2 — L TERINL T TR, B
XYV FAD, 7 SRR 2RT Py FEERLTT, PEP 3155 TEBEINTWVET, My FL LD
B o ATlE, BHiREA 727 bOKRTEFRLTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

(RDOR=I1ZFE <)
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o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAANOBHTHbONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
2RO Ky KL, HlZI1F email.mime.text ZEKL T3

>>> import email.mime.text
>>> email.mime.text._ _name__

'email.mime.text'

reference count (BIAV Y M) 2473 =27 MW T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EFEAD, CPython
FEQOHEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package mHIHIR. __init__.py 77 A VEELT 4 L7 MY & LTD package,

namespace package B L TLIZE W,

__slots.__ Z7F7RANTOEFT, 4 YVAX Y ABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
HfR3 22T, XEVRHNWLES, ZhEXfEbN27 7=y 7T, ELLIELSEAPL b
Uy F—72DT, Fr—A, FIZIEAEVIEREL 227 TV 5 —2a >y TA VARV ADKE
WKFET S, LVolzt BFRRE, DRVOBRZTT,

sequence (¥ —r Y R) BEA VT RICK MBI LERET 78 A% __getitem__() FiX Y v FZi#
CTHR—IL, BEEEIRET __len__ () XYV v REERL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
308, MROBICEE TR MEED immutable 2F =% 5720, =7 Y ATERS vy Y
7' (mapping) & ARENTVEDTHEELTLEE W,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

) ——

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTEEIZ—2>DFIBDOANC L HBEIREANE T,

slice (RT7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RZF)
FEHE slice A7V =7 b EWETHHAL TV E T,
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special method (kX Y v F) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 H RGBT U

NBXY Y R, COEEOXY vy Fld, XYy FADRALEREICT VX —R2a7 2 ORD0T0E
o FFIREA YV v RIZDOWTIX specialnames TR SN TWE T,

statement (X) SUEAA — b (T—FD” 70w 27) KRARKRELTT, Xk 1 2 F—7— R MR

NEZBDODELLMTT, HBEICIZ if. while. for 23D D £,

text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF).

To store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as "encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

text file (7FAPTZ77400) str ATV 27 bRGAEEZTES file object TT, LIELIE. 7FA L7 7

A MBEBITAAL MEADF— XA MY =27 7R, FFAMIYI—F 1 > ZABNAT
WET. TFRAFT 7 A VORIE, sys.stdin, sys.stdout, i0.Stringl0 1 Y AX Y AL EET X
2 ]\“E"— F (,r| or lwl) "G\Bﬂb\f:77/f]l/wc‘\j_o

bytes-like 7T T b BHRAEETERZ I 7 AN T2 7 MZOWTIE, N1 FUT71IL 35
RL T,

triple-quoted string (=E 27 #+ — FXFH) 3 DOE K L7 +— PElE (V) AT RA bR 7 4 — () THE

type

N7XFH, BED (—F) 7+ — P XFINHRTRIT Z 3 XFINTENID D THAD, Eoh
ODHHTHHTS, 1072008 L7 +— Ml BEZ LA —THLICES I TEXI L, AT
i T (\) ZEDR TOEBITICE D2 N TELZDT, FFaXyT—varyFie#EL
IRHCRFICER T3

(B Python #7227 VORI A T 2 7 v BED LSRR DERDET, HHWELF T b
BEER->TVWET, £7Y227 bOBIE __class__  BUET7 7R L7%2D, type(obj) THUFL =
hHkRET,

type alias (A V7 R) RDRHIHZHT, BEZFEANFITRALTERL £,

M4y 7R3 Ber b 2HMLT 2DICHHTY, flZIE:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

ZHERDES I VAT TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

HEEEDFIHD D % typing ¥ PEP 484 2SR L T 72X\,
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type hint (e > ) Z. 77 REMW. BBD T X —22RDEDFRFE N BIE45ET % annotation
T3

e » MIWATIZR K Python TRFEHITIED D TRAD, #HEENT Y —1ic s THAHTS D,
IDE ®a—FfiZEe V777 &) Y ZTOFYPNHTHRD 5,

Ja—NLVEKR 7I7REME BERT. a—-F LV EH TRV DDA ¥ X typing.
get_type_hints() THUFTZ%J,

HEEEDFIHD D % typing & PEP 484 2SR L TL X\,

universal newlines T¥ A M X+ VU —ADBRED—DT, LUFOITARTEITRLEH#HL £7: Unix OFFEK
HE '\n'. Windows OHE '\r\n'. FH\ Macintosh ODHE '\r', FHEZOVWTEHL X, PEP
278 ¥ PEP 3116, X5IZ bytes.splitlines() ML T X\,

variable annotation (Z¥(7 / 7— 2 >) BB 2 0IE7 7 ZABED annotation .

ZRDH 207 7 ARMEICHERZH I 728 i3, AARRERTY:

class C:

field: 'annotation'

ER7 77— aYiF@EIEBEEY L ofdicfbEd: HlxiE. 2O int OEEREZ Y
PHIEI N CTVWET:

count: int = 0

BT 77— a YOI OWTIE annassign SiCHH L TWET,
Z DREREIC DWW TR L CW 3 function annotation, PEP 484, PEP 526 &L T 72X W,

virtual environment (fRABERET) WARAANICEI D BE S N RITIRECY, 2T X D Python 2—F &7 7
r—aFRICY AT L ETEHOTW RO Python 7 Y 7 — a Y OXEENZTHT 2 2 v 72<
Python Xv 7 — DA YR b — L EFEITH N TEE T,

venv 2SR L TL 72XV,

virtual machine (A= >) BRIY 7 bV 27X DERI N3 Y ¥ a2 —%, Python O~ >~
F NA ba—FRary 4 SBRHALE N bO—F 25T LET,

Zen of Python (Python ®1&D) Python ZHfELAIMHS 2 L TOEZ Y723, Python OFGFFERI H¥E%
YAMILEDBDTY, WiE7 e > 7 b T "import this” ¥ $2L DV R M EHDET,
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CORFaAXYMIOWVT

COFFaXyME Python D FFaX Y 2FELZEHNE L TESLAL FFaxXry ooy oD
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEVOTHEGNTY! GRIE: HAZEROMEIZOWTIX, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%

CEEXEF L
e Docutils B Y =2 b. reStructuredText ¥ docutils V—1t v b ZEMRL E L=,

e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good

ideas.

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

Python 2 2 2 =7 4 25 DERBE L BRI ZDORBEL LV R Fa X v 7—yayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido I &KET 7 =Y =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar %2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 1Y ¥ L7z, Z LT 2001 4, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ % Zope Corporation 1 PSF OFB&BICkED £ L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —ZARDVTUIFRICKEDTHD £,

D=2 R—2 )23 HEF) GPL Hi%
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.52 | 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 2.04+1.6.1 | 2001 PSF no
2.0.1 2.04+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 DI 2.1.1 2001-BifE | PSF yes
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FMR: TGPL Ay 25 ERBIE, Python 78 GPL TEHHAZNTWR 2 WHEKTIEH D ¥ A, Python
DIA4 LY RAFET, GPL 2iEW, BELEANA—Y a VERMATIBICEREL2 A -T2V — 21T LT
PEVERA, GPL HE:E DS A4 v ZADRTIE, GPL TY VU —XEZNTWBflidY 7 hY =7 & Python %
MHAeEbLELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDV V—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.20

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.9.20 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 3.9.20 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 3.9.20 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 3.9.20 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

3.9.20.

4. PSF is making Python 3.9.20 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.9.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.20

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.20, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.9.20, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

RDOR=I ki)
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5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

ROR=—STER)
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5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.20 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote

products derived from this software without specific prior written

RDOR=I ki)
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permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,

provided that the above copyright notice appear in all copies and that
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 —E kqueue £ Y Z— 7 2 — A OWTDROEHNEEATOET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to
and from strings, is derived from the file of the same name by David M. Gay, currently available from
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following

copyright and licensing notice:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any

purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy
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or modification of this software and in all copies of the supporting
documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and macOS installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 P Db DICESEET:

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
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notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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PYTHONPATH, 14, 187, 222
PYTHONUNBUFFERED, 188
PYTHONUTFS, 227
PYTHONVERBOSE, 188

#HHIAH IR

A

__import__, 50
abs, 83

ascii, 73
bytes, 74
classmethod, 249
compile, 51
divmod, 83
float, 85
hash, 74, 264

int, 85

len, 75, 86, 88, 147, 151, 153
pow, 83, 85
repr, 73, 263
staticmethod, 249
tuple, 87, 149
type, 75

abort (), 49

abs

HAHIAHBEE, 83
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abstract base class, 299
allocfunc (C OFT—4HE), 289
annotation, 299
argument, 299
argv (in module sys), 193
ascii

HAAHREE, 73
asynchronous context manager, 300
asynchronous generator, 300
asynchronous generator iterator, 300
asynchronous iterable, 300
asynchronous iterator, 301
attribute, 301
awaitable, 301

B

BDFL, 301
binary file, 301
binaryfunc (C ®F—4H&), 290
buffer interface
(see buffer protocol), 90
buffer object
(see buffer protocol), 90
buffer protocol, 90
builtins
E2a-J, 14, 189, 204
bytearray
F7TxU K, 116
bytecode, 301
bytes
ATk, 114
HAHIAFHEE, 74
bytes-like object, 301

C

callback, 301
calloc(), 233
Capsule
FITxU bk, 174
C-contiguous, 95, 302
class, 301
class variable, 301
classmethod
#HAHBEER, 249
cleanup functions, 49
close() (in module os), 204
CO_FUTURE_DIVISION (C DZEH), 24
code object, 158
coercion, 302
compile
HHIAHEEE, 51
complex number, 302
FITSTO R, 112
context manager, 302
context variable, 302
contiguous, 95, 302
copyright (in module sys), 192
coroutine, 302
coroutine function, 302
CPython, 302
create_module (C D), 165

D

decorator, 302
descrgetfunc (C OT—4H), 289
descriptor, 303
descrsetfunc (C OT—48), 289
destructor (C OFT—4HE), 289
dictionary, 303

F7TxUk, 149

dictionary comprehension, 303

dictionary view, 303
divmod
AHIAHEE, 83
docstring, 303
duck-typing, 303

E

EAFP, 303
EOFError (built-in exception), 159
exc_info() (in module sys), 12
exec_module (C DFEEH), 165
exec_prefix, 4

executable (in module sys), 191
exit(), 49

expression, 304

extension module, 304

F

f-string, 304
file

F7x Uk, 159
file object, 304
file-like object, 304
finder, 304
float

HHAIAHBEE, 85
floating point

IOk, 111
floor division, 304
Fortran contiguous, 95, 302
free(), 233
freefunc (C OF—%8), 289
freeze utility, 53
frozenset

FISTUR, 152
function, 304

FITZxU bk, 154

function annotation, 304

G

garbage collection, 305
generator, 305

generator expression, 305
generator iterator, 305
generic function, 305

generic type, 305

getattrfunc (C OT—4E), 289
getattrofunc (C DT —2H), 289
getbufferproc (C DT —4E), 290
getiterfunc (C T —4E), 290
GIL, 305

global interpreter lock, 194, 305

H

hash

fHAAHRIR, 74, 264
hash-based pyc, 306
hashable, 306
hashfunc (C OF—4H), 289

IDLE, 306

immutable, 306

import path, 306

importer, 306

importing, 306
incr_item(), 12, 13
initproc (C ®FT—45E), 289
inquiry (C ®F7—4&), 295
instancemethod
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FTTTU bk, 156
int

HAHIAFHEE, 85
integer

ATz Uk, 106
interactive, 306
interpreted, 307
interpreter lock, 194
interpreter shutdown, 307
iterable, 307
iterator, 307
iternextfunc (C ®F—4E), 290

K

key function, 307
KeyboardInterrupt (built-in exception), 35
keyword argument, 308

L

lambda, 308
LBYL, 308
len

HAAHRIE, 75, 86, 88, 147, 151, 153
lenfunc (C ®F—%E8), 290
list, 308

FTTxO b, 147
list comprehension, 308
loader, 308
lock, interpreter, 194
long integer

F7TxUk, 106
LONG_MAX, 107

M
magic

method, 308
magic method, 308
main(), 190, 193
malloc(), 233
mapping, 308

FITxU R, 149
memoryview

FITTTI b, 172
meta path finder, 308
metaclass, 309
METH_CLASS (f8#&AHZEH), 248
METH_COEXIST (#AHAHZEH), 249
METH_FASTCALL (¥&HAHEH), 248
METH_NOARGS ({AAHEH), 248
METH_O0 (f8AAHEH), 248
METH_STATIC ({AAHEH), 249
METH_VARARGS (HAAHZEH), 247
method, 309

magic, 308

special, 314

FITxIH, 156
method resolution order, 309
MethodType (in module types), 154, 156
module, 309

search path, 14, 189, 192

FTTxU kK, 160
module spec, 309
modules (in module sys), 49, 189
ModuleType (in module types), 160
MRO, 309
mutable, 309

N

named tuple, 309
namespace, 310

namespace package, 310
nested scope, 310
new-style class, 310
newfunc (C OF7T—4&), 289
None

FIoxUk, 105
numeric

FITTxU R, 106

O

object, 310

code, 158
objobjargproc (C ®F—4A), 290
objobjproc (C OF—4H), 290
OverflowError (built-in exception), 107109

P

package, 310
package variable

__all__, 49
parameter, 310
PATH, 14

path

module search, 14, 189, 192
path (in module sys), 14, 189, 192
path based finder, 311
path entry, 311
path entry finder, 311
path entry hook, 311
path-like object, 311
PEP, 311
platform (in module sys), 192
portion, 312
positional argument (fIE5I¥), 312
pow

fAHAHRH, 83, 85
prefix, 4
provisional API, 312
provisional package, 312
Py_ABS (C ®<%0), 5
Py_AddPendingCall (C DE%), 205
Py_AddPendingCall(), 205
Py_AtExit (C DBEE%K), 49
Py_BEGIN_ALLOW_THREADS, 195
Py_BEGIN_ALLOW_THREADS (C @< 0O), 199
Py_BLOCK_THREADS (C @< H), 199
Py_buffer (C 7 —42%H), 91
Py_buffer.buf (C DAV NEH), 92
Py_buffer.format (C DX V/INEH), 92
Py_buffer.internal (C DXV NEH), 93
Py_buffer.itemsize (C DA Y/NEH), 92
Py_buffer.len (C O XY/NEH), 92
Py_buffer.ndim (C DXV /NEH), 92
Py_buffer.obj (C DXV NEH), 92
Py_buffer.readonly (C DX Y/NEH), 92
Py_buffer.shape (C DX /NEH), 93
Py_buffer.strides (C M XY /INEH), 93
Py_buffer.suboffsets (C DX V/NEH), 93
Py_BuildValue (C D), 63
Py_BytesMain (C DBE#), 19
Py_BytesWarningFlag (C OZEH), 186
Py_CHARMASK (C ®~¥#% 1), 5
Py_CLEAR (C DB%X), 25
Py_CompileString (C D), 23
Py_CompileString(), 24
Py_CompileStringExFlags (C DB%), 23
Py_CompileStringFlags (C M%), 23
Py_CompileStringObject (C DBA%N), 23
Py_complex (C OF—42H) 112
Py_DebugFlag (C DZEH), 186
Py_DecodeLocale (C DB, 45
Py_DECREF (C D), 25
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Py_DECREF(), 7

Py_DEPRECATED (C ®<#0), 6
Py_DontWriteBytecodeFlag (C DZEH), 186
Py_Ellipsis (C OZEH), 172
Py_EncodeLocale (C D), 45
Py_END_ALLOW_THREADS, 195
Py_END_ALLOW_THREADS (C @< % H), 199
Py_EndInterpreter (C D), 204
Py_EnterRecursiveCall (C DBE%), 38
Py_eval_input (C OZEH), 24

Py_Exit (C ORE#), 49
Py_ExitStatusException (C DBEH), 216
Py_False (C OZ#), 110

Py_FatalError (C ®OBE#), 49
Py_FatalError(), 193
Py_FdIsInteractive (C DB#), 43
Py_file_input (C DZEH), 24
Py_Finalize (C DOB%), 190
Py_FinalizeEx (C DB, 189
Py_FinalizeEx(), 49, 189, 204
Py_FrozenFlag (C OZEH), 187
Py_GenericAlias (C DE$), 183
Py_GenericAliasType (C OZEH), 183
Py_GetArgcArgv (C D), 230
Py_GetBuildInfo (C DE%K), 193
Py_GetCompiler (C M), 193
Py_GetCopyright (C D), 192
Py_GETENV (C ®%Z0), 6
Py_GetExecPrefix (C M), 191
Py_GetExecPrefix(), 14

Py_GetPath (C DBA%), 192
Py_GetPath(), 14, 190, 192
Py_GetPlatform (C DEE¥K), 192
Py_GetPrefix (C D), 191
Py_GetPrefix(), 14
Py_GetProgramFullPath (C DOBE%), 191
Py_GetProgramFullPath(), 14
Py_GetProgramName (C DEI¥K), 190
Py_GetPythonHome (C M), 194
Py_GetVersion (C DE#), 192
Py_HashRandomizationFlag (C DZEH), 187
Py_IgnoreEnvironmentFlag (C OZEH), 187
Py_INCREF (C D), 25

Py_INCREF(), 7

Py_Initialize (C M%), 189
Py_Initialize(), 14, 190, 204
Py_InitializeEx (C D), 189
Py_InitializeFromConfig (C MEEH), 225
Py_InspectFlag (C OZEH), 187
Py_InteractiveFlag (C OZEH), 187
Py_IS_TYPE (C D), 245
Py_IsInitialized (C D), 189
Py_IsInitialized(), 14
Py_IsolatedFlag (C MZEH), 187
Py_LeaveRecursiveCall (C D), 38
Py_LegacyWindowsFSEncodingFlag (C MZE#), 187
Py_LegacyWindowsStdioFlag (C OZEH#), 187
Py_Main (C DOB%), 19

Py_MAX (C @ 0), 5

Py_MEMBER_SIZE (C ®<#¥0), 5

Py_MIN (C @I 0), 5

Py_mod_create (C ®<¥Z0), 165
Py_mod_exec (C ®I - 0O), 165
Py_NewInterpreter (C M), 203
Py_None (C OZEH), 105

Py_NoSiteFlag (C DZEH), 188
Py_NotImplemented (C DZEH), 71
Py_NoUserSiteDirectory (C DZEH), 188
Py_OptimizeFlag (C DZE#), 188
Py_Prelnitialize (C DRE#), 218
Py_PrelnitializeFromArgs (C D), 218
Py_PrelnitializeFromBytesArgs (C DBE#), 218
Py_PRINT_RAW, 160

Py_QuietFlag (C OZEH), 188

Py_REFCNT (C ®< % 0), 245

Py_ReprEnter (C DOBH), 38

Py_ReprLeave (C DBE%), 39

Py_RETURN_FALSE (C ®<20O), 110
Py_RETURN_NONE (C ®<20), 105
Py_RETURN_NOTIMPLEMENTED (C ®<#0), 71
Py_RETURN_RICHCOMPARE (C ®<#0), 272
Py_RETURN_TRUE (C ®<#0), 110

Py_RunMain (C DB3%X), 230

Py_SET_REFCNT (C DE¥K), 245

Py_SET_SIZE (C D), 245

Py_SET_TYPE (C D), 245

Py_SetPath (C M%), 192

Py_SetPath(), 192

Py_SetProgramName (C MDE#), 190
Py_SetProgramName (), 14, 189, 191
Py_SetPythonHome (C DEEXK), 194
Py_SetStandardStreamEncoding (C D), 190
Py_single_input (C OZEH), 24

Py_SIZE (C ®~XZ0), 245

Py_ssize_t (C O7T—%E) 11

PY_SSIZE_T_MAX, 108

Py_STRINGIFY (C ®<%20), 5
Py_TPFLAGS_BASE_EXC_SUBCLASS ($8&AHZEH), 269
Py_TPFLAGS_BASETYPE (##AAAZER), 267
Py_TPFLAGS_BYTES_SUBCLASS ($8#&AHZEH), 269
Py_TPFLAGS_DEFAULT ($#8#&AHZEH), 268
Py_TPFLAGS_DICT_SUBCLASS ($#&AHZEH), 269
Py_TPFLAGS_HAVE_FINALIZE ({i&AHZEE), 269
Py_TPFLAGS_HAVE_GC ($BF&AHZEH), 268
Py_TPFLAGS_HAVE_VECTORCALL (¥i#&AHZEH), 269
Py_TPFLAGS_HEAPTYPE (M&AAAHZEH), 267
Py_TPFLAGS_LIST_SUBCLASS (#1#&AHZEH), 269
Py_TPFLAGS_LONG_SUBCLASS ($H#&AHZEH), 269
Py_TPFLAGS_METHOD_DESCRIPTOR (#H#&AHZEH), 268
Py_TPFLAGS_READY (¥&HAAHZER), 268
Py_TPFLAGS_READYING ($&AAZEH), 268
Py_TPFLAGS_TUPLE_SUBCLASS ($7AAHZEH), 269
Py_TPFLAGS_TYPE_SUBCLASS ($8#&AHZEHK), 269
Py_TPFLAGS_UNICODE_SUBCLASS ($¥&HAHZEH), 269
Py_tracefunc (C 7 —42H), 206

Py_True (C OZEH), 110

Py_tss_NEEDS_INIT (C @< 0), 209

Py_tss_t (C OT—4E), 209

Py_TYPE (C @< 0), 245

Py_UCS1 (C T —4E), 118

Py_UCS2 (C dT—4H), 118

Py_UCS4 (C T —4AE), 118
Py_UNBLOCK_THREADS (C @< 0), 199
Py_UnbufferedStdioFlag (C DZEH), 188
Py_UNICODE (C OF—4#), 118
Py_UNICODE_IS_HIGH_SURROGATE (C @< 0), 123
Py_UNICODE_IS_LOW_SURROGATE (C ®<%0), 123
Py_UNICODE_IS_SURROGATE (C ®<#0), 123
Py_UNICODE_ISALNUM (C DRI%K), 122
Py_UNICODE_ISALPHA (C DA%, 122
Py_UNICODE_ISDECIMAL (C MDEE%K), 122
Py_UNICODE_ISDIGIT (C MDBA%), 122
Py_UNICODE_ISLINEBREAK (C DBEA%X), 122
Py_UNICODE_ISLOWER (C DE%K), 121
Py_UNICODE_ISNUMERIC (C DR#K), 122
Py_UNICODE_ISPRINTABLE (C DBE%), 122
Py_UNICODE_ISSPACE (C M%), 121
Py_UNICODE_ISTITLE (C MDBA%), 122
Py_UNICODE_ISUPPER (C M%), 122
Py_UNICODE_JOIN_SURROGATES (C @< o0), 123
Py_UNICODE_TODECIMAL (C DRE#K), 122
Py_UNICODE_TODIGIT (C DE#K), 123
Py_UNICODE_TOLOWER (C MDBA%), 122
Py_UNICODE_TONUMERIC (C M%), 123
Py_UNICODE_TOTITLE (C MDBA%), 122
Py_UNICODE_TOUPPER (C DRI#K), 122
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Py_UNREACHABLE (C ®~¥# 1), 5

Py_UNUSED (C ®#0), 6

Py_VaBuildValue (C D), 65
PY_VECTORCALL_ARGUMENTS_OFFSET (C ®<#0), 77
Py_VerboseFlag (C MZEH), 188

Py_VISIT (C D), 295

Py_XDECREF (C DBA%), 25

Py_XDECREF(), 13

Py_XINCREF (C D), 25

PyAnySet_Check (C DBE%K), 153
PyAnySet_CheckExact (C M%), 153
PyArg_Parse (C DBEE%), 62

PyArg_ParseTuple (C D), 62
PyArg_ParseTupleAndKeywords (C DE#), 62
PyArg_UnpackTuple (C DORE¥), 62
PyArg_ValidateKeywordArguments (C DBE#), 62
PyArg_VaParse (C D), 62
PyArg_VaParseTupleAndKeywords (C D), 62
PyASCIIObject (C OF—4H), 118
PyAsyncMethods (C OT7—4#&), 288
PyAsyncMethods.am_aiter (C DX /NEH), 288
PyAsyncMethods.am_anext (C DX /NEH), 288
PyAsyncMethods.am_await (C' DX /NEH), 288
PyBool_Check (C DEE#), 110

PyBool_FromLong (C M), 111
PyBUF_ANY_CONTIGUOUS (C ®<Z0), 95
PyBUF_C_CONTIGUOUS (C ®<%0), 95
PyBUF_CONTIG (C' ®Y & O), 96
PyBUF_CONTIG_RO (C ®<Z0), 96
PyBUF_F_CONTIGUOUS (C @< 0), 95
PyBUF_FORMAT (C @Y%), 94

PYBUF_FULL (C @< 0), 96

PyBUF_FULL_RO (C ®<Z0), 96
PyBUF_INDIRECT (C' ®Z % O), 95

PyBUF_ND (C @< ¥ 1), 95

PyBUF_RECORDS (C' @), 96
PyBUF_RECORDS_RO (C ®<Z0), 96
PyBUF_SIMPLE (C' < O), 95

PyBUF_STRIDED (C ®<Z0), 96
PyBUF_STRIDED_RO (C ®<%0), 96
PyBUF_STRIDES (C @< ¥ O), 95
PyBUF_WRITABLE (C @2 0O), 94
PyBuffer_FillContiguousStrides (C DB), 99
PyBuffer_Filllnfo (C MDBEEXK), 99
PyBuffer_FromContiguous (C DE%), 98
PyBuffer_GetPointer (C MDEIH), 98
PyBuffer_IsContiguous (C D), 98
PyBuffer_Release (C D), 98
PyBuffer_SizeFromFormat (C DBI¥), 98
PyBuffer_ToContiguous (C D), 98
PyBufferProcs, 91

PyBufferProcs (C OT—4E), 286
PyBufferProcs.bf_getbuffer (C DXV /INEH), 286
PyBufferProcs.bf_releasebuffer (C DX V/INEH), 287
PyByteArray_AS_STRING (C DBES#), 117
PyByteArray_AsString (C OB%), 117
PyByteArray_Check (C DBE%), 117
PyByteArray_CheckExact (C DB#), 117
PyByteArray_Concat (C D), 117
PyByteArray_FromObject (C D), 117
PyByteArray_FromStringAndSize (C D), 117
PyByteArray_GET_SIZE (C D), 117
PyByteArray_Resize (C ORE#), 117
PyByteArray_Size (C DBE), 117
PyByteArray_Type (C OZEH), 116
PyByteArrayObject (C 7T —4&H) 116
PyBytes_AS_STRING (C DBA%), 115
PyBytes_AsString (C OBEE), 115
PyBytes_AsStringAndSize (C D), 115
PyBytes_Check (C D), 114
PyBytes_CheckExact (C D), 114
PyBytes_Concat (C D), 116
PyBytes_ConcatAndDel (C DBA%X), 116

PyBytes_FromFormat (C DRE¥), 114
PyBytes_FromFormatV (C OE#), 115
PyBytes_FromObject (C DE¥K), 115
PyBytes_FromString (C MOBEE), 114
PyBytes_FromStringAndSize (C DE¥), 114
PyBytes_GET_SIZE (C D), 115
PyBytes_Size (C D), 115
PyBytes_Type (C OEH), 114
PyBytesObject (C ®OF—428) 114
PyCallable_Check (C D), 82
PyCalllter_Check (C DBEI#), 169
PyCallIter_New (C DBA%K), 169
PyCallIter_Type (C OZE#), 169
PyCapsule (C OF7—%H), 174
PyCapsule_CheckExact (C D), 174
PyCapsule_Destructor (C ®F—4E), 174
PyCapsule_GetContext (C M), 175
PyCapsule_GetDestructor (C D), 174
PyCapsule_GetName (C DREE), 175
PyCapsule_GetPointer (C DB#), 174
PyCapsule_Import (C D), 175
PyCapsule_IsValid (C ORE#), 175
PyCapsule_New (C D), 174
PyCapsule_SetContext (C D), 175
PyCapsule_SetDestructor (C DBEH), 175
PyCapsule_SetName (C DB#), 176
PyCapsule_SetPointer (C D), 176
PyCell_Check (C DB, 157
PyCell_GET (C M%), 157
PyCell_Get (C DBA%), 157
PyCell_New (C DRE%K), 157
PyCell_SET (C DBE%), 157
PyCell_Set (C MDBI%), 157
PyCell_Type (C DEH), 157
PyCellObject (C DF—ZRE), 157
PyCFunction (C ®F—42%) 246
PyCFunctionWithKeywords (C ®7T—RXH&), 246
PyCMethod (C ®F—%E8Y), 247
PyCode_Check (C DBEH), 158
PyCode_GetNumFree (C DEK), 158
PyCode_New (C DBA%X), 158
PyCode_NewEmpty (C D), 158
PyCode_NewWithPosOnlyArgs (C DBA%I), 158
PyCode_Type (C DZEH), 158
PyCodec_BackslashReplaceErrors (C D), 70
PyCodec_Decode (C DEEH), 69
PyCodec_Decoder (C D), 69
PyCodec_Encode (C DEEH), 69
PyCodec_Encoder (C D), 69
PyCodec_IgnoreErrors (C D), 70
PyCodec_IncrementalDecoder (C DEI#), 69
PyCodec_IncrementalEncoder (C D), 69
PyCodec_KnownEncoding (C DBEI#), 69
PyCodec_LookupError (C MDEEEK), 7
PyCodec_NameReplaceErrors (C D), 70
PyCodec_Register (C D), 69
PyCodec_RegisterError (C DEI#), 70
PyCodec_ReplaceErrors (C D), 70
PyCodec_StreamReader (C D), 69
PyCodec_StreamWriter (C D), 69
PyCodec_StrictErrors (C D), 70
PyCodec_XMLCharRefReplaceErrors (C D), 70
PyCodeObject (C DT —4AE), 158
PyCompactUnicodeObject (C ®F—42%) 118
PyCompilerFlags (C OT—4#E), 24
PyCompilerFlags.cf_feature_version (C DX NEH),
24
PyCompilerFlags.cf_flags (C DX YNEH), 24
PyComplex_AsCComplex (C M), 113
PyComplex_Check (C D), 113
PyComplex_CheckExact (C D), 113
PyComplex_FromCComplex (C DBEA%X), 113
PyComplex_FromDoubles (C DBA%X), 113
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PyComplex_ImagAsDouble (C' DE8%), 113
PyComplex_RealAsDouble (C' DBE#), 113
PyComplex_Type (C DEH), 113

PyComplexObject (C ®F—4E), 113

PyConfig (C 7T —%%), 219

PyConfig_Clear (C M), 220
PyConfig_InitIsolatedConfig (C DEI¥), 219
PyConfig_InitPythonConfig (C DEEH), 219
PyConfig_Read (C D), 220

PyConfig_SetArgv (C M), 219
PyConfig_SetBytesArgv (C DE%), 219
PyConfig_SetBytesString (C DEEH), 219
PyConfig_SetString (C M), 219
PyConfig_SetWideStringList (C M%), 219
PyConfig._use_peg_parser (C DX /INEH), 224
PyConfig.argv (C DX INEH), 220
PyConfig.base_exec_prefix (C DX /NEH), 220
PyConfig.base_executable (C DX /INEH), 220
PyConfig.base_prefix (C DXV NEH), 220
PyConfig.buffered_stdio (C DX NEH), 221
PyConfig.bytes_warning (C DXV NEH), 221
PyConfig.check_hash_pycs_mode (C DX V/INEH), 221
PyConfig.configure_c_stdio (C DX VNEH), 221
PyConfig.dev_mode (C DX VINEH), 221
PyConfig.dump_refs (C DA VNEH), 221
PyConfig.exec_prefix (C DXV NEH), 221
PyConfig.executable (C DXV NEH), 221
PyConfig.faulthandler (C DXV /NEH), 221
PyConfig.filesystem_encoding (C DX VNEH), 221
PyConfig.filesystem_errors (C DXV NEH), 221
PyConfig.hash_seed (C M XYINEH), 221
PyConfig.home (C DXV INEH), 222
PyConfig.import_time (C DX /NEH), 222
PyConfig.inspect (C DXV NEH), 222
PyConfig.install_signal_handlers (C DX Y/NEH), 222
PyConfig.interactive (C DXV NEH), 222
PyConfig.isolated (C DX VINEH), 222
PyConfig.legacy_windows_stdio (C D XVINEH), 222
PyConfig.malloc_stats (C DXV NEH), 222
PyConfig.module_search_paths (C DXV INEH), 222
PyConfig.module_search_paths_set (C DX Y/INEH), 222
PyConfig.optimization_level (C DXV /NEH), 223
PyConfig.parse_argv (C DX YNEH), 223
PyConfig.parser_debug (C DX NEH), 223
PyConfig.pathconfig_warnings (C DX V/INEH), 223
PyConfig.platlibdir (C DX YNEH), 220
PyConfig.prefix (C DX VINEH), 223
PyConfig.program_name (C DX NEH), 223
PyConfig.pycache_prefix (C DXV /INEH), 223
PyConfig.pythonpath_env (C DX /NEH), 222
PyConfig.quiet (C DXV NEH), 223
PyConfig.run_command (C DX /NEH), 223
PyConfig.run_filename (C DX NEH), 223
PyConfig.run_module (C DXV NEH), 223
PyConfig.show_ref_count (C DX /INEH), 223
PyConfig.site_import (C DX NEH), 224
PyConfig.skip_source_first_line (C DXV NEH), 224
PyConfig.stdio_encoding (C DX /NEH), 224
PyConfig.stdio_errors (C DXV NEH), 224
PyConfig.tracemalloc (C DXINEH), 224
PyConfig.use_environment (C DX /INEH), 224
PyConfig.use_hash_seed (C DXV /NEH), 221
PyConfig.user_site_directory (C DXV NEH), 224
PyConfig.verbose (C MAVNEH), 224
PyConfig.warnoptions (C DXV NEH), 224
PyConfig.write_bytecode (C DX /INEH), 224
PyConfig.xoptions (C MDAV NEH), 224

PyContext (C ®F—%E8), 177
PyContext_CheckExact (C DBI%X), 178
PyContext_Copy (C DBE%K), 178
PyContext_CopyCurrent (C DBA%I), 178
PyContext_Enter (C D), 178

PyContext_Exit (C D), 178

PyContext_New (C DE%), 178
PyContext_Type (C DEH), 177
PyContextToken (C OF—48Y), 177
PyContextToken_CheckExact (C DBI%I), 178
PyContextToken_Type (C DZE#), 178
PyContextVar (C OF—4REBY) 177
PyContextVar_CheckExact (C DB%), 178
PyContextVar_Get (C D), 179
PyContextVar_New (C D), 178
PyContextVar_Reset (C D), 179
PyContextVar_Set (C D), 179
PyContextVar_Type (C OZE#), 178
PyCoro_CheckExact (C D), 177
PyCoro_New (C DBE%), 177

PyCoro_Type (C DEH), 177

PyCoroObject (C T —4E), 177
PyDate_Check (C D), 179
PyDate_CheckExact (C DE#), 179
PyDate_FromDate (C D), 180
PyDate_FromTimestamp (C DBEF), 183
PyDateTime_Check (C DEEK), 180
PyDateTime_CheckExact (C DBI%K), 180
PyDateTime_DATE_GET_FOLD (C (DRS%), 182
PyDateTime_DATE_GET_HOUR (C DR%K), 181
PyDateTime_DATE_GET_MICROSECOND (C DFEE%K), 182
PyDateTime _DATE_GET_MINUTE (C DR8#), 181
PyDateTime_DATE_GET_SECOND (C ME8#), 181
PyDateTime_DELTA_GET_DAYS (C DB%), 182
PyDateTime_DELTA_GET_MICROSECONDS (C DEg#K), 182
PyDateTime_DELTA_GET_SECONDS (C DBI%K), 182
PyDateTime_FromDateAndTime (C DE8#), 180
PyDateTime_FromDateAndTimeAndFold (C MEEHEN), 180
PyDateTime_FromTimestamp (C DE#), 182
PyDateTime_GET_DAY (C DEE%), 181
PyDateTime_GET_MONTH (C M%), 181
PyDateTime_GET_YEAR (C (DBES%Y), 181
PyDateTime_TIME_GET_FOLD (C DRI%K), 182
PyDateTime_TIME_GET_HOUR (C (DRS%), 182
PyDateTime_TIME_GET_MICROSECOND (C DEE%K), 182
PyDateTime_TIME_GET_MINUTE (C DBEI#), 182
PyDateTime_TIME_GET_SECOND (C (DRE#), 182
PyDateTime_TimeZone _UTC (C DZEH), 179
PyDelta_Check (C DEIEK), 180
PyDelta_CheckExact (C DEI¥K), 180
PyDelta_FromDSU (C M%), 181
PyDescr_IsData (C D), 169
PyDescr_NewClassMethod (C DBA%), 169
PyDescr_NewGetSet (C DBEA%), 169
PyDescr_NewMember (C DB¥), 169
PyDescr_NewMethod (C M), 169
PyDescr_NewWrapper (C DB#), 169
PyDict_Check (C DBEE%K), 149
PyDict_CheckExact (C D), 149
PyDict_Clear (C DBEH), 149
PyDict_Contains (C D), 149
PyDict_Copy (C DBA%), 149

PyDict_Delltem (C D), 150
PyDict_DelItemString (C M), 150
PyDict_GetItem (C D), 150
PyDict_GetItemString (C D), 150
PyDict_GetItemWithError (C DBEA%N), 150
PyDict_Items (C MDBEAE), 150

PyDict_Keys (C DB#), 150

PyDict_Merge (C DEE%), 151
PyDict_MergeFromSeq2 (C D), 152
PyDict_New (C DBIHK), 149

PyDict_Next (C MBA%), 151
PyDict_SetDefault (C D), 150
PyDict_SetItem (C DBI%K), 149
PyDict_SetItemString (C M), 150
PyDict_Size (C DA%, 151

PyDict_Type (C DEH), 149

PyDict_Update (C DEEE), 152
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PyDict_Values (C ORE#), 151
PyDictObject (C DT —4HE), 149
PyDictProxy_New (C DE¥), 149
PyDoc_STR (C ®Y¥0), 6
PyDoc_STRVAR (C ®¥Z0), 6
PyErr_BadArgument (C OR¥K), 29
PyErr_BadInternalCall (C DB%), 31
PyErr_CheckSignals (C D), 35
PyErr_Clear (C DOBEE%), 28
PyErr_Clear(), 12, 13
PyErr_ExceptionMatches (C D), 33
PyErr_ExceptionMatches(), 13
PyErr_Fetch (C DOBEH), 33
PyErr_Format (C DRE%), 28
PyErr_FormatV (C D), 29
PyErr_GetExcInfo (C D), 34
PyErr_GivenExceptionMatches (C D), 33
PyErr_NewException (C DBE#), 35
PyErr_NewExceptionWithDoc (C D), 35
PyErr_NoMemory (C D), 29
PyErr_NormalizeException (C D), 34
PyErr_Occurred (C DOREE), 32
PyErr_Occurred(), 11
PyErr_Print (C DOBEE), 28
PyErr_PrintEx (C DOBE#), 28
PyErr_ResourceWarning (C DB, 32
PyErr_Restore (C OE#), 33
PyErr_SetExcFromWindowsErr (C D), 30
PyErr_SetExcFromWindowsErrWithFilename (C D), 30
PyErr_SetExcFromWindowsErrWithFilenameObject (C D
BA%), 30
PyErr_SetExcFromWindowsErrWithFilenameObjects (C' @D
BA%), 30
PyErr_SetExcInfo (C D), 34
PyErr_SetFromErrno (C D), 29
PyErr_SetFromErrnoWithFilename (C MDBIEK), 29
PyErr_SetFromErrnoWithFilenameObject (C' DEE%), 29
PyErr_SetFromErrnoWithFilenameObjects (C D), 29
PyErr_SetFromWindowsErr (C DE%), 30
PyErr_SetFromWindowsErrWithFilename (C DB#), 30
PyErr_SetImportError (C DBA%K), 31
PyErr_SetImportErrorSubclass (C D), 31
PyErr_SetInterrupt (C D), 35
PyErr_SetNone (C D), 29
PyErr_SetObject (C D), 28
PyErr_SetString (C D), 28
PyErr_SetString(), 12
PyErr_SyntaxLocation (C DBI%), 31
PyErr_SyntaxLocationEx (C DB#), 31
PyErr_SyntaxLocationObject (C DRE#), 31
PyErr_WarnEx (C DOREE), 31
PyErr_WarnExplicit (C DOBE#), 32
PyErr_WarnExplicitObject (C DBI%), 32
PyErr_WarnFormat (C DB#), 32
PyErr_WriteUnraisable (C DBA%), 28
PyEval_AcquireLock (C DBE#), 203
PyEval_AcquireThread (C DBI%X), 202
PyEval_AcquireThread(), 197
PyEval_EvalCode (C D), 23
PyEval_EvalCodeEx (C DE%K), 23
PyEval_EvalFrame (C D), 23
PyEval_EvalFrameEx (C DBA%K), 24
PyEval_GetBuiltins (C DB, 68
PyEval_GetFrame (C DE), 68
PyEval_GetFuncDesc (C D), 68
PyEval_GetFuncName (C OE#K), 68
PyEval_GetGlobals (C DE¥), 68
PyEval_GetLocals (C D), 68
PyEval_InitThreads (C DBE#), 197
PyEval_InitThreads(), 189
PyEval_MergeCompilerFlags (C DEI¥), 24
PyEval_ReleaseLock (C M%), 203
PyEval_ReleaseThread (C DBEA%X), 202

PyEval_ReleaseThread(), 197
PyEval_RestoreThread (C M), 198
PyEval_RestoreThread(), 195, 197
PyEval_SaveThread (C DBE%K), 197
PyEval_SaveThread(), 195, 197
PyEval_SetProfile (C M), 207
PyEval_SetTrace (C D), 207
PyEval_ThreadsInitialized (C DRE#), 197
PyExc_ArithmeticError, 39
PyExc_AssertionError, 39
PyExc_AttributeError, 39
PyExc_BaseException, 39
PyExc_BlockingIOError, 39
PyExc_BrokenPipeError, 39
PyExc_BufferError, 39
PyExc_BytesWarning, 41
PyExc_ChildProcessError, 39
PyExc_ConnectionAbortedError, 39
PyExc_ConnectionError, 39
PyExc_ConnectionRefusedError, 39
PyExc_ConnectionResetError, 39
PyExc_DeprecationWarning, 41
PyExc_EnvironmentError, 41
PyExc_EOFError, 39
PyExc_Exception, 39
PyExc_FileExistsError, 39
PyExc_FileNotFoundError, 39
PyExc_FloatingPointError, 39
PyExc_FutureWarning, 41
PyExc_GeneratorExit, 39
PyExc_ImportError, 39
PyExc_ImportWarning, 41
PyExc_IndentationError, 39
PyExc_IndexError, 39
PyExc_InterruptedError, 39
PyExc_IOError, 41
PyExc_IsADirectoryError, 39
PyExc_KeyboardInterrupt, 39
PyExc_KeyError, 39
PyExc_LookupError, 39
PyExc_MemoryError, 39
PyExc_ModuleNotFoundError, 39
PyExc_NameError, 39
PyExc_NotADirectoryError, 39
PyExc_NotImplementedError, 39
PyExc_0SError, 39
PyExc_0OverflowError, 39
PyExc_PendingDeprecationWarning, 41
PyExc_PermissionError, 39
PyExc_ProcessLookupError, 39
PyExc_RecursionError, 39
PyExc_ReferenceError, 39
PyExc_ResourceWarning, 41
PyExc_RuntimeError, 39
PyExc_RuntimeWarning, 41
PyExc_StopAsyncIteration, 39
PyExc_StopIteration, 39
PyExc_SyntaxError, 39
PyExc_SyntaxWarning, 41
PyExc_SystemError, 39
PyExc_SystemExit, 39
PyExc_TabError, 39
PyExc_TimeoutError, 39
PyExc_TypeError, 39
PyExc_UnboundLocalError, 39
PyExc_UnicodeDecodeError, 39
PyExc_UnicodeEncodeError, 39
PyExc_UnicodeError, 39
PyExc_UnicodeTranslateError, 39
PyExc_UnicodeWarning, 41
PyExc_UserWarning, 41
PyExc_ValueError, 39
PyExc_Warning, 41
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PyExc_WindowsError, 41
PyExc_ZeroDivisionError, 39
PyException_GetCause (C DBAE), 36
PyException_GetContext (C DEH), 36
PyException_GetTraceback (C DB, 36
PyException_SetCause (C DBA%X), 36
PyException_SetContext (C DBE%), 36
PyException_SetTraceback (C D), 36
PyFile_FromFd (C DRE#), 159
PyFile_GetLine (C ODR%), 159
PyFile_SetOpenCodeHook (C MBEEH), 159
PyFile_WriteObject (C M%), 160
PyFile_WriteString (C D), 160
PyFloat_AS_DOUBLE (C MB3#), 111
PyFloat_AsDouble (C DEFH), 111
PyFloat_Check (C M%), 111
PyFloat_CheckExact (C DBA%K), 111
PyFloat_FromDouble (C D), 111
PyFloat_FromString (C D), 111
PyFloat_GetInfo (C MEH), 111
PyFloat_GetMax (C D), 111
PyFloat_GetMin (C DEE%K), 112
PyFloat_Type (C OZEH), 111
PyFloatObject (C ®OF7—%#EY), 111
PyFrame_GetBack (C D), 638
PyFrame_GetCode (C M), 68
PyFrame_GetLineNumber (C DB#I), 68
PyFrameObject (C OF—42Y), 23
PyFrozenSet_Check (C D), 153
PyFrozenSet_CheckExact (C D), 153
PyFrozenSet_New (C M), 153
PyFrozenSet_Type (C DZEH), 152
PyFunction_Check (C D), 154
PyFunction_GetAnnotations (C DEEH), 155
PyFunction_GetClosure (C DOBH), 155
PyFunction_GetCode (C M), 155
PyFunction_GetDefaults (C DBEH), 155
PyFunction_GetGlobals (C DBE%), 155
PyFunction_GetModule (C DBA%X), 155
PyFunction_New (C D), 154
PyFunction_NewWithQualName (C DRE#), 154
PyFunction_SetAnnotations (C D), 155
PyFunction_SetClosure (C DOBH), 155
PyFunction_SetDefaults (C D), 155
PyFunction_Type (C DZE#), 154
PyFunctionObject (C 7T —4H&), 154
PyGen_Check (C DE8%), 176
PyGen_CheckExact (C D), 176
PyGen_New (C DBA%), 176
PyGen_NewWithQualName (C DBA%), 176
PyGen_Type (C OZEH), 176

PyGenObject (C OT7T—4H), 176
PyGetSetDef (C DT —4AHE), 251
PyGILState_Check (C D), 199
PyGILState_Ensure (C OR¥K), 198
PyGILState_GetThisThreadState (C M), 199
PyGILState_Release (C DEAK), 198
PyImport_AddModule (C DEH), 51
PyImport_AddModuleObject (C DEIEK), 50
PyImport_AppendInittab (C D), 53
PyImport_ExecCodeModule (C DEEE), 51
PyImport_ExecCodeModuleEx (C DEE%), 51
PyImport_ExecCodeModuleObject (C D), 52
PyImport_ExecCodeModuleWithPathnames (C' DE8%), 52
PyImport_ExtendInittab (C DEEE), 54
PyImport_FrozenModules (C DZEH), 53
PyImport_GetImporter (C DBA%K), 52
PyImport_GetMagicNumber (C DBIE), 52
PyImport_GetMagicTag (C DBA%K), 52
PyImport_GetModule (C M), 52
PyImport_GetModuleDict (C D), 52
PyImport_Import (C MEEXK), 50
PyImport_ImportFrozenModule (C D), 53

PyImport_ImportFrozenModuleObject (C DBAEN), 53
PyImport_ImportModule (C MDBI%K), 49
PyImport_ImportModuleEx (C MDEIE), 50
PyImport_ImportModuleLevel (C DBE%), 50
PyImport_ImportModuleLevelObject (C MEEN), 50
PyImport_ImportModuleNoBlock (C M), 49
PyImport_ReloadModule (C DB#), 50
PyIndex_Check (C DE8#), 86
PyInstanceMethod_Check (C DEA%X), 156
PyInstanceMethod_Function (C DBA#), 156
PyInstanceMethod_GET_FUNCTION (C M%), 156
PyInstanceMethod_New (C DFE¥), 156
PyInstanceMethod_Type (C DZEH), 156
PyInterpreterState (C 7 —4&&), 197
PyInterpreterState_Clear (C DEE), 200
PyInterpreterState_Delete (C DBA%I), 200
PyInterpreterState_Get (C DBEA%K), 201
PyInterpreterState_GetDict (C DEE%), 201
PyInterpreterState_GetID (C DBEE%), 201
PyInterpreterState_Head (C DBE%), 208
PyInterpreterState_Main (C DBE%), 208
PyInterpreterState_New (C DBA%), 200
PyInterpreterState_Next (C DBEI%), 208
PyInterpreterState_ThreadHead (C ME¥), 208
PyIter_Check (C DBE%), 90

PyIter_Next (C DBA%), 90

PyList_Append (C DEE#), 148
PyList_AsTuple (C DREH), 149
PyList_Check (C D), 147
PyList_CheckExact (C D), 147
PyList_GET_ITEM (C DBEE%), 148
PyList_GET_SIZE (C DBAH), 147
PyList_GetItem (C D), 147
PyList_GetItem(), 10

PyList_GetSlice (C M%), 148
PyList_Insert (C DEEH), 148

PyList_New (C DBA%), 147

PyList_Reverse (C DREEH), 149
PyList_SET_ITEM (C DRE%K), 148
PyList_SetItem (C DEA%), 148
PyList_SetItem(), 8

PyList_SetSlice (C MDEE%K), 148

PyList_Size (C DOBA%), 147

PyList_Sort (C D), 148

PyList_Type (C DEH), 147

PyListObject (C T —42H), 147
PyLong_AsDouble (C D), 110
PyLong_AsLong (C DE%), 107
PyLong_AsLongAndOverflow (C D), 107
PyLong_AsLongLong (C M), 108
PyLong_AsLongLongAndOverflow (C D), 108
PyLong_AsSize_t (C D), 109
PyLong_AsSsize_t (C D), 108
PyLong_AsUnsignedLong (C DBA%X), 109
PyLong_AsUnsignedLongLong (C DBA%X), 109
PyLong_AsUnsignedLongLongMask (C MEE), 109
PyLong_AsUnsignedLongMask (C DBA%X), 109
PyLong_AsVoidPtr (C DR, 110
PyLong_Check (C DBE%), 106
PyLong_CheckExact (C DE#), 106
PyLong_FromDouble (C M), 107
PyLong_FromLong (C D), 106
PyLong_FromLongLong (C ME#K), 106
PyLong_FromSize_t (C DBA#), 106
PyLong_FromSsize_t (C M), 106
PyLong_FromString (C M), 107
PyLong_FromUnicode (C M), 107
PyLong_FromUnicodeObject (C DEEE), 107
PyLong_FromUnsignedLong (C M%), 106
PyLong_FromUnsignedLongLong (C MEE%), 107
PyLong_FromVoidPtr (C M), 107
PyLong_Type (C OZE#), 106

PyLongObject (C ®7T—%H), 106
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PyMapping_Check (C DR%K), 88
PyMapping_Delltem (C MEI¥K), 89
PyMapping_DelltemString (C DEE%), 89
PyMapping_GetItemString (C DEEH), 88
PyMapping_HasKey (C DBAE), 89
PyMapping_HasKeyString (C DBE#), 89
PyMapping_Items (C D), 89
PyMapping_Keys (C DBA%K), 89
PyMapping_Length (C D), 88
PyMapping_SetItemString (C DEH), 88
PyMapping_Size (C D), 88
PyMapping_Values (C M), 89
PyMappingMethods (C D7 —43Y), 285
PyMappingMethods.mp_ass_subscript (C DX NEH),
285
PyMappingMethods.mp_length (C M X /NEH), 285
PyMappingMethods.mp_subscript (C DX /NEH), 285
PyMarshal_ReadLastObjectFromFile (C DB%), 55
PyMarshal_ReadLongFromFile (C DEE#), 54
PyMarshal_ReadObjectFromFile (C ME¥), 55
PyMarshal_ReadObjectFromString (C M), 55
PyMarshal_ReadShortFromFile (C M%), 55
PyMarshal_WriteLongToFile (C M), 54
PyMarshal_WriteObjectToFile (C DRE#), 54
PyMarshal_WriteObjectToString (C DRE%K), 54
PyMem_Calloc (C DEE%), 235
PyMem_Del (C DBA%X), 236
PYMEM_DOMAIN_MEM (C' @Y% 0), 239
PYMEM_DOMAIN_OBJ (C @< % 0), 239
PYMEM_DOMAIN_RAW (C' @Y% 0), 239
PyMem_Free (C M%), 236
PyMem_GetAllocator (C MEEK), 239
PyMem_Malloc (C DEA%K), 235
PyMem_New (C DEIEN), 236
PyMem_RawCalloc (C DE#), 234
PyMem_RawFree (C DB, 235
PyMem_RawMalloc (C DE#), 234
PyMem_RawRealloc (C D), 235
PyMem_Realloc (C DE#), 236
PyMem_Resize (C DEEH), 236
PyMem_SetAllocator (C MEH), 239
PyMem_SetupDebugHooks (C DBEA%I), 239
PyMemAllocatorDomain (C ®F—42H) 239
PyMemAllocatorEx (C ®F—4RA!) 238
PyMember_GetOne (C DE¥), 250
PyMember_SetOne (C D), 250
PyMemberDef (C' OF7—%&) 249
PyMemoryView_Check (C D), 172
PyMemoryView_FromBuffer (C DBEH), 172
PyMemoryView_FromMemory (C DEE#), 172
PyMemoryView_FromObject (C DEEH), 172
PyMemoryView_GET_BASE (C D), 172
PyMemoryView_GET_BUFFER (C D), 172
PyMemoryView_GetContiguous (C D), 172
PyMethod_Check (C DEEHK), 156
PyMethod_Function (C D), 156
PyMethod_GET_FUNCTION (C DRS%), 157
PyMethod_GET_SELF (C M%), 157
PyMethod_New (C DRE¥), 156
PyMethod_Self (C D), 157
PyMethod_Type (C DZEH), 156
PyMethodDef (C' Q7 —%%8Y), 247
PyModule_AddFunctions (C DBA#), 166
PyModule_AddIntConstant (C DEE%), 167
PyModule_AddIntMacro (C DBA%), 167
PyModule_AddObject (C DREEER), 167
PyModule_AddStringConstant (C D), 167
PyModule_AddStringMacro (C DEE%), 167
PyModule_AddType (C DR#K), 167
PyModule_Check (C MBI%X), 160
PyModule_CheckExact (C D), 160
PyModule_Create (C DEE¥K), 163
PyModule_Create2 (C DPA%K), 163

PyModule_ExecDef (C DE¥), 166
PyModule_FromDefAndSpec (C DBE#), 166
PyModule_FromDefAndSpec2 (C DE%), 166
PyModule_GetDef (C D), 161
PyModule_GetDict (C DB, 161
PyModule_GetFilename (C MDBA%K), 161
PyModule_GetFilenameObject (C DEE%), 161
PyModule_GetName (C DEE#), 161
PyModule_GetNameObject (C DBEA%N), 161
PyModule_GetState (C M), 161
PyModule_New (C DBE%), 160
PyModule_NewObject (C DBE¥), 160
PyModule_SetDocString (C DBA%K), 166
PyModule_Type (C DZE#), 160

PyModuleDef (C ®F—42%) 162
PyModuleDef_Init (C DREEK), 164
PyModuleDef_Slot (C dFT—4E), 164
PyModuleDef_Slot.slot (C DX NEH), 164
PyModuleDef_Slot.value (C DX NEH), 165
PyModuleDef .m_base (C DX VINEH), 162
PyModuleDef .m_clear (C DX VINEH), 163
PyModuleDef .m_doc (C DXV INEH), 162
PyModuleDef.m_free (C DXV NEH), 163
PyModuleDef .m_methods (C DX /NEH), 162
PyModuleDef .m_name (C DXV NEH), 162
PyModuleDef .m_reload (C DX V/NEH), 163
PyModuleDef .m_size (C DX VNEH), 162
PyModuleDef .m_slots (C DX V/INEH), 162
PyModuleDef .m_traverse (C DX /NEH), 163
PyNumber_Absolute (C D), 83
PyNumber_Add (C DREE%K), 82

PyNumber_And (C DREE), 83

PyNumber _AsSsize_t (C DBI%), 86
PyNumber_Check (C DREEH), 82
PyNumber_Divmod (C D), 83
PyNumber_Float (C DREEH), 85
PyNumber_FloorDivide (C M), 82
PyNumber_Index (C DREEH), 85
PyNumber_InPlaceAdd (C D), 84
PyNumber_InPlaceAnd (C DEK), 85
PyNumber_InPlaceFloorDivide (C DEE%), 84
PyNumber_InPlaceLshift (C DBEEE), 85
PyNumber_InPlaceMatrixMultiply (C DE¥K), 84
PyNumber_InPlaceMultiply (C M%), 84
PyNumber_InPlaceOr (C DRE¥), 85
PyNumber_InPlacePower (C MDBE%K), 84
PyNumber_InPlaceRemainder (C DRE#), 84
PyNumber_InPlaceRshift (C DBEEXK), 85
PyNumber_InPlaceSubtract (C D), 84
PyNumber_InPlaceTrueDivide (C DBE%), 84
PyNumber_InPlaceXor (C DEE$), 85
PyNumber_Invert (C D), 83
PyNumber_Long (C D8, 85
PyNumber_Lshift (C DBI%), 83

PyNumber _MatrixMultiply (C DB%), 82
PyNumber _Multiply (C DBE%K), 82

PyNumber _Negative (C DEHK), 83
PyNumber_Or (C DE%), 84
PyNumber_Positive (C D), 83
PyNumber_Power (C DRE#), 83
PyNumber_Remainder (C DBIK), 83
PyNumber_Rshift (C DBI%), 83
PyNumber_Subtract (C D), 82
PyNumber_ToBase (C DE#), 85
PyNumber_TrueDivide (C DE¥), 83
PyNumber_Xor (C D), 84

PyNumberMethods (C dF—4E), 282
PyNumberMethods.nb_absolute (C' DX /NEH), 284
PyNumberMethods .nb_add (C M X > /NZEH), 283
PyNumberMethods.nb_and (C DXV NEH), 284
PyNumberMethods.nb_bool (C DX NEH), 284
PyNumberMethods.nb_divmod (C DXV NEH), 283
PyNumberMethods.nb_float (C DXV /NEH), 284
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PyNumberMethods.nb_floor_divide (C DX /NEH), 284
PyNumberMethods.nb_index (C DX /INEH), 284
PyNumberMethods.nb_inplace_add (C DX NEH), 284
PyNumberMethods.nb_inplace_and (C DX V/NEH), 284
PyNumberMethods.nb_inplace_floor_divide (C DX /N
ZH), 284
PyNumberMethods.nb_inplace_lshift (C DXV NEH),
284
PyNumberMethods.nb_inplace_matrix_multiply (C DX~
INEH), 285
PyNumberMethods.nb_inplace_multiply (C DX NEH),
284
PyNumberMethods.nb_inplace_or (C DX VINEH), 284
PyNumberMethods.nb_inplace_power (C DXV /NEH), 284
PyNumberMethods.nb_inplace_remainder (C DX /N
Z#), 284
PyNumberMethods.nb_inplace_rshift (C DXV NEH),
284
PyNumberMethods.nb_inplace_subtract (C DX NEH),
284
PyNumberMethods.nb_inplace_true_divide (C DX /N
ZH), 284
PyNumberMethods.nb_inplace_xor (C DX V/NEH), 284
PyNumberMethods.nb_int (C DXV NEH), 284
PyNumberMethods.nb_invert (C DXV /NEH), 284
PyNumberMethods.nb_lshift (C DX NEH), 284
PyNumberMethods.nb_matrix_multiply (C DX /NEH),
284
PyNumberMethods.nb_multiply (C DX /NEH), 283
PyNumberMethods.nb_negative (C DX /N\NEH), 284
PyNumberMethods.nb_or (C DX NEH), 284
PyNumberMethods.nb_positive (C DX /I\NEH), 284
PyNumberMethods.nb_power (C DX /NEH), 284
PyNumberMethods.nb_remainder (C M XV/\NEH), 283
PyNumberMethods.nb_reserved (C DXV /NEH), 284
PyNumberMethods.nb_rshift (C DXV /NEH), 284
PyNumberMethods.nb_subtract (C DX /NEH), 283
PyNumberMethods.nb_true_divide (C DX V/NEH), 284
PyNumberMethods.nb_xor (C DXV NEH), 284
PyObject (C OF—%H), 244
PyObject_AsCharBuffer (C DBH), 99
PyObject_ASCII (C MBEI%), 73
PyObject_AsFileDescriptor (C D), 159
PyObject_AsReadBuffer (C DBA%I), 99
PyObject_AsWriteBuffer (C DEEE), 100
PyObject_Bytes (C D), 73
PyObject_Call (C DREE%K), 79
PyObject_CallFunction (C DB%), 80
PyObject_CallFunctionObjArgs (C D), 80
PyObject_CallMethod (C MDEEK), 80
PyObject_CallMethodNoArgs (C MDBEE%K), 81
PyObject_CallMethodObjArgs (C MEIE), 80
PyObject_CallMethodOneArg (C MDBEEEK), 81
PyObject_CallNoArgs (C DBEE), 79
PyObject_CallObject (C DEEEK), 80
PyObject_Calloc (C DB, 237
PyObject_CallOneArg (C D), 79
PyObject_CheckBuffer (C DEIE), 98
PyObject_CheckReadBuffer (C D), 100
PyObject_Del (C DEE¥R), 243
PyObject_DelAttr (C D), 72
PyObject_DelAttrString (C DREEEK), 72
PyObject_DelItem (C D), 75
PyObject_Dir (C D), 75
PyObject_Free (C MOEH), 237
PyObject_GC_Del (C MEAHN), 294
PyObject_GC_IsFinalized (C DE%), 294
PyObject_GC_IsTracked (C D), 294
PyObject_GC_New (C DEI¥K), 294
PyObject_GC_NewVar (C MDBEE%K), 294
PyObject_GC_Resize (C DE), 294
PyObject_GC_Track (C MBI, 294
PyObject_GC_UnTrack (C DBE¥), 295

PyObject_GenericGetAttr (C D), 72

PyObject_GenericGetDict (C DBEA%N), 72

PyObject_GenericSetAttr (C D), 72

PyObject_GenericSetDict (C DRE%K), 73

PyObject_GetArenaAllocator (C DEIE),

PyObject_GetAttr (C D), 72

PyObject_GetAttrString (C D), 72

PyObject_GetBuffer (C DBIE), 98

PyObject_GetItem (C D), 75

PyObject_GetIter (C D), 76

PyObject_HasAttr (C DOREE), 71

PyObject_HasAttrString (C OBH), 71

PyObject_Hash (C DEE¥K), 74

PyObject_HashNotImplemented (C DEE), 74

PyObject_HEAD (C D% O), 244

PyObject_HEAD_INIT (C @O 0), 246

PyObject_Init (C DEEE), 243

PyObject_InitVar (C D), 243

PyObject_IS_GC (C D), 294

PyObject_IsInstance (C D), 74

PyObject_IsSubclass (C D), 74

PyObject_IsTrue (C DEH), 74

PyObject_Length (C D), 75

PyObject_LengthHint (C D), 75

PyObject_Malloc (C M%), 237

PyObject_New (C DEEE), 243

PyObject_NewVar (C D), 243

PyObject_Not (C D), 75

PyObject._ob_next (C DAVINEH), 258

PyObject._ob_prev (C DXV INEH), 258

PyObject_Print (C DBI%), 71

PyObject_Realloc (C DBEAH), 237

PyObject_Repr (C DEEH), 73

PyObject_RichCompare (C D), 73

PyObject_RichCompareBool (C MDE¥), 73

PyObject_SetArenaAllocator (C DEIE), 241

PyObject_SetAttr (C DBEEK), 7:

PyObject_SetAttrString (C D), 72

PyObject_SetItem (C D), 75

PyObject_Size (C D), 75

PyObject_Str (C D), 73

PyObject_Type (C D), 75

PyObject_TypeCheck (C D), 75

PyObject_VAR_HEAD (C @< 0), 245

PyObject_Vectorcall (C ME#), 81

PyObject_VectorcallDict (C DBA%K), 81

PyObject_VectorcallMethod (C M%), 81

PyObjectArenaAllocator (C DT —42H), 241

PyObject.ob_refcnt (C DX VINEH), 259

PyObject.ob_type (C DXV INEH), 259

Py0S_AfterFork (C D), 44

Py0S_AfterFork_Child (C DREE%K), 44

Py0S_AfterFork_Parent (C M%), 43

Py0S_BeforeFork (C D), 43

Py0S_CheckStack (C D), 44

Py0S_double_to_string (C D), 67

Py0S_FSPath (C D), 43
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PyRun_File (C D), 22
PyRun_FileEx (C DRH), 22
PyRun_FileExFlags (C D), 22
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PySys_SetArgvEx(), 14, 189
PySys_SetObject (C DEAH), 46
PySys_SetPath (C DREEH), 47
PySys_WriteStderr (C D), 47
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PEP 343, 302

PEP 353, 11
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PEP 519, 311
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PyTypeObject.tp_name (C DX /NEH), 260
PyTypeObject.tp_new (C DXV NEH), 278
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PyUnicode_CompareWithASCIIString (C DBE%X), 143
PyUnicode_Concat (C D), 141
PyUnicode_Contains (C ME¥K), 143
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PyUnicode_Count (C D), 142
PyUnicode_DATA (C MDBI#K), 120
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PyUnicode_DecodeASCII (C DBI%K), 139
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PyUnicode_DecodeFSDefault (C DEEH), 131
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PyUnicode_DecodeLocale (C DBEA%X), 129
PyUnicode_DecodeLocaleAndSize (C M), 129
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PyUnicode_DecodeMBCSStateful (C MREEE), 141
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PyUnicode_DecodeUTF8 (C MEA%), 133
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PyUnicode_DecodeUTF16 (C MBI%K), 136
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PyUnicode_EncodeLatinl (C DBEA%X), 138
PyUnicode_EncodeLocale (C DBA%), 129
PyUnicode_EncodeMBCS (C MDEAHN), 141
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PyUnicode_EncodeUnicodeEscape (C D), 137
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PyUnicode_EncodeUTF8 (C MEAHN), 134
PyUnicode_EncodeUTF16 (C DBA%K), 136
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PyUnicode_Find (C DEA%), 142
PyUnicode_FindChar (C DE¥K), 142
PyUnicode_Format (C D), 143
PyUnicode_FromEncodedObject (C' DEEH), 126
PyUnicode_FromFormat (C M), 124
PyUnicode_FromFormatV (C DBA%X), 126
PyUnicode_FromKindAndData (C DBI%), 123
PyUnicode_FromObject (C M), 129
PyUnicode_FromString (C M), 124
PyUnicode_FromString(), 150
PyUnicode_FromStringAndSize (C DE#), 123
PyUnicode_FromUnicode (C M%), 127
PyUnicode_FromWideChar (C DB%), 132
PyUnicode_FSConverter (C MDBI%K), 130
PyUnicode_FSDecoder (C ME#), 130
PyUnicode_GET_DATA_SIZE (C MBI%), 121
PyUnicode_GET_LENGTH (C DEE%), 119
PyUnicode_GET_SIZE (C DB%K), 121
PyUnicode_GetLength (C DE¥), 126
PyUnicode_GetSize (C DEA%), 128
PyUnicode_InternFromString (C DE%), 143
PyUnicode_InternInPlace (C DBE%), 143
PyUnicode_IsIdentifier (C DBE%), 121
PyUnicode_Join (C D), 142

PyUnicode_KIND (C D), 120
PyUnicode_MAX_CHAR_VALUE (C ®<Z0), 120
PyUnicode_New (C' DE%), 123

PyUnicode_READ (C M%), 120
PyUnicode_READ_CHAR (C DRE%K), 120
PyUnicode_ReadChar (C M), 127
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PyUnicode_READY (C DR%K), 119
PyUnicode_Replace (C DE¥K), 142
PyUnicode_RichCompare (C' DBA%I), 143
PyUnicode_Split (C DEH), 142
PyUnicode_Splitlines (C DBA%), 142
PyUnicode_Substring (C D), 127
PyUnicode_Tailmatch (C DB%K), 142
PyUnicode_TransformDecimalToASCII (C DBI%K), 128
PyUnicode_Translate (C M%), 140
PyUnicode_TranslateCharmap (C M%), 140
PyUnicode_Type (C DZEH), 119
PyUnicode_WCHAR_KIND (C ®<#0), 119
PyUnicode_WRITE (C DEA%), 120
PyUnicode_WriteChar (C D), 126
PyUnicodeDecodeError_Create (C DEI#), 36
PyUnicodeDecodeError_GetEncoding (C D), 37
PyUnicodeDecodeError_GetEnd (C D), 37
PyUnicodeDecodeError_GetObject (C D), 37
PyUnicodeDecodeError_GetReason (C D), 37
PyUnicodeDecodeError_GetStart (C D), 37
PyUnicodeDecodeError_SetEnd (C D), 37
PyUnicodeDecodeError_SetReason (C D), 38
PyUnicodeDecodeError_SetStart (C D), 37
PyUnicodeEncodeError_Create (C D), 36
PyUnicodeEncodeError_GetEncoding (C DBA%X), 37
PyUnicodeEncodeError_GetEnd (C D), 37
PyUnicodeEncodeError_GetObject (C M), 37
PyUnicodeEncodeError_GetReason (C D), 37
PyUnicodeEncodeError_GetStart (C D), 37
PyUnicodeEncodeError_SetEnd (C D), 37
PyUnicodeEncodeError_SetReason (C DBIH), 38
PyUnicodeEncodeError_SetStart (C D), 37
PyUnicodeObject (C ®OF—4E), 118
PyUnicodeTranslateError_Create (C DE#), 37
PyUnicodeTranslateError_GetEnd (C DBH), 37
PyUnicodeTranslateError_GetObject (C MEHEN), 37
PyUnicodeTranslateError_GetReason (C DBEA%N), 37
PyUnicodeTranslateError_GetStart (C D), 37
PyUnicodeTranslateError_SetEnd (C DBH), 37
PyUnicodeTranslateError_SetReason (C MEIHN), 38
PyUnicodeTranslateError_SetStart (C DBA%N), 37
PyVarObject (C ®F—42H), 244
PyVarObject_HEAD_INIT (C @< O), 246
PyVarObject.ob_size (C DX VINEH), 259
PyVectorcall_Call (C ME¥), 78
PyVectorcall_Function (C DBA%), 78
PyVectorcall NARGS (C DBE#), 78
PyWeakref_Check (C D), 173
PyWeakref_CheckProxy (C DBA%), 173
PyWeakref_CheckRef (C DRE¥), 173
PyWeakref_GET_OBJECT (C (BS%K), 173
PyWeakref_GetObject (C DEAK), 173
PyWeakref_NewProxy (C D), 173
PyWeakref_NewRef (C D), 173
PyWideStringList (C OF—4&), 214
PyWideStringList_Append (C DBE), 214
PyWideStringList_Insert (C D), 214
PyWideStringList.items (C DXV /NEH), 215
PyWideStringList.length (C DXV NEH), 215
PyWrapper_New (C OBE#), 170

Q

qualified name, 312

R

realloc(), 233
reference count, 313
regular package, 313
releasebufferproc (C OF—4RE), 290
repr

HHAAHRIE, 73, 263
reprfunc (C D7 —%%), 289

richcmpfunc (C OF—4E), 290

S

sdterr

stdin stdout, 190
search

path, module, 14, 189, 192
sequence, 313

FITxU b, 114
set

FITTxUk, 152
set comprehension, 313
set_all(), 10
setattrfunc (C OF—4&E), 289
setattrofunc (C OF—4E), 289
setswitchinterval() (in module sys), 194
SIGINT, 35
signal

22—, 35
single dispatch, 313
SIZE_MAX, 109
slice, 313
special

method, 314
special method, 314
ssizeargfunc (C ®F—4E), 290
ssizeobjargproc (C OF—4E), 290
statement, 314
staticmethod

HHAHERR, 249
stderr (in module sys), 204
stdin

stdout sdterr, 190
stdin (in module sys), 204
stdout

sdterr, stdin, 190
stdout (in module sys), 204
strerror(), 29
string

PyObject_Str (C function), 73
sum_list(), 10
sum_sequence(), 11, 12
sys

EYa—)l, 14, 189, 204
SystemError (built-in exception), 161

T

ternaryfunc (C 7 —42&), 290
text encoding, 314
text file, 314
traverseproc (C DF—4E), 295
triple-quoted string, 314
tuple
FITTTI R, 144
SEHA BRI, 87, 149
type, 314
FIoxU bk, 7,101
HAHAHEE, 75
type alias, 314
type hint, 315

U

ULONG_MAX, 109
unaryfunc (C O7—%%), 290

universal newlines, 315

\%

variable annotation, 315
vectorcallfunc (C OF—42H), 77
version (in module sys), 192, 193
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virtual environment, 315
virtual machine, 315
visitproc (C D7 —%&), 295

VA

Zen of Python, 315
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