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

Y

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

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

1.1 J—7+a > J8B%

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


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

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

#define PY_SSIZE_T_CLEAN
#include <Python.h>

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

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

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

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

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

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

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

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

C++.

4 £ 1E LI
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1.3 Efla~o0O

Python Oy X —7 7 A MZIIMEFZ <7 0 WL OPERINTVET, 2LDOv 7k, ZOBERITIDOE
25 (BlZIE. Py_RETURN_NONE) DEL WCEBRNBH D ET, LD — Bk EbArE2 T 2o~ rnidzhs
DAY X =T 7 A VIERSINTOVET, LEL. TITERIIEINTVS LIFRD FEA,

Py_UNREACHABLE ()
FETIZETHRNEEZTCVWSa—F AN DHE L 21V ET, HlZIE, case HiNETORI DIES
% HN—=1LTW5 switch XD default: HiTT, assert(0) X abort() OMUHLEEEZ/=< k3
BT Cfio T X W,

N—ar 3.7 TEM.

Py_ABS (x)
x OMEIMEZIR L £5,

N—a v 3.3 Tl

Py_MIN(x, y)
x ¥y OR/MEZRL £,

N— a ¥ 3.3 TEM.

Py_MAX(x, y)
x ¥y ODRAMEZRLET,

N—a v 3.3 TEM.

Py_STRINGIFY (x)
x % C XFHIANEHL EF, 212, Py_STRINGIFY(123) & "123" #KEL 3,

N—a v 3.4 Tl

Py_MEMBER_SIZE(type, member)
(type) M8EAD member DY 4 X% N4 FHATRL 5,

N—a ¥ 3.6 TEM.

Py_CHARMASK (¢)
FIEEISCF . [-128, 127) H 20X [0, 255] OHIFAOETRIFIR D /A, Zo~rnid F5HEL
XF ¥y AL c ZIRLET,

Py_GETENV (s)
getenv(s) WIWTWVWETH, av Y F5 4 VT -ENEINLEE (D% D Py_IgnoreEnvironmentFlag
HIRE SN HE) NULL ZiR L £ 3,

Py_UNUSED (arg)

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

1.3. ERlx<o0O 5
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func(int a, int Py_UNUSED(b)) { return a; }.
N—a ¥ 3.4 TEM.

Py_DEPRECATED (version)

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

URE a7 A0IT3:

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

N—ar 38 TEHE: MSVC ¥R — FhEMSNE L,

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.

URE a7 A0ITC3:

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

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

PyDoc_STR(str)

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

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

VAN A=E A PN G

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

6 E1EIILDHIC
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1.4 7720 k. BELUERAVV 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.

2 TD Python 4 7Y =27 MZIE (Python BHAITT &) M (type) & BMA D >+ (reference count) 23H D %
T, HHATI = FORIE ZOA TV MHAEORBEOF T 27 v (BIAFEE. VA M, 2—FE
T, Y ZOMEZBEITOVTII types THHALTWET) ZIRELE T, LL<ALNTVWAIIZTOWTIE,
BEASIAPFELT, 247227 " BZORPE S pIFANSNEFET; fl 21X, PyList_Check(a) I&. a T
MRENTATY 227 b2 Python VA MO X (D020 ZIZRY) BERLET,

1.41 B2RAY >V ME

SHOFERIEERD (LIZLSERICRENE) XEVH A X UAHERNOT, BHAY Y MIEELEET
T BEAY Y M BEA TV 2 MITH L TBRET > T3 BISIET 5 20 2 KA HHTT, BRE
[ToTVBEATLIE, BIOA T2 N THokD, ZR—r L% (H5WVIEHNE) C EHTH 7D, {6
D CBBNCHS0—ANRERFE 51D LET, H247V 22 FOBEAY Y b HERICHES L. Z2DFT
Vxl FEIRMENTT, 2047V 2 MDA TV 27 FADBESA > TV HOF TV 22 kD
BRHY Y MEFZ VAL FPERET, FZUAY FORE MOA T2 FOBRBIY Y P A RISRS L,
SERBEDA TV 22 FIRMENS, Lok BAICUEREET, (E52ToAL, HUEBRLSS A7
Yxr MIOWTHED S D $F; BT, ML 7 3 Law TF, )

SA T Y MR, BRI D ATHREEINE S, @EDOHIETIE, Py_INCREF() <270 TA 7Yz bOD
S 1427 YXY ML, Py DECREF() ~27RT 1727 YXYMLET, Py DECREF() =7 1lid, incref & D
IR DEMETT, LI DIE Py DECREF 27 ni3ZA Y ¥ bAL IR oThE I 0EHNT, Kol
BEWEA TP 27 PO RXEY ERBEE (deallocator) ZFENH X R FIUIRSHRVHIHTT, XEVRKBEKLE
. A7V =27 POREERL TV SREERNICDH 2 BER-ADKRA > 2 TF, MEFDX €Y BRI, 2o
PEEA 7Y =2 b (compound object) TH2HEIIIE, ATV =7 PADHDA 7Y =27 MHT 2587
Y METIZIVRXYETEEOREAS L HIT. ZDOMDRBERT 7 4 F T4 X (finalize) WHEFEITLE T,
SRAV Y IBA—N"T7O—FTEZEHDERTA; 2WVIDD, REXEYZE/MICIE, (sizeof (Py_ssize_t)
>= sizeof (void*) L{RELGHE) P dBRAIV YV roRdBEfbhz Ly MIELZTOXEY L
DNEHDHZHSTT, [oT, BMAV Y DA V7 U XY MIBHIZRIECRD $9,

FTI 27 PADRA Y EB Ao TNDE R —ANVBERETIIOWT, A 79 =7 bDOBWRAY Y b adbd (v
YAV PLRTNUIESIZVDITEDD £ A, B LIZ, A7 227 OBRBAV MR ATV =27 b2
FEURTERDVER SN 21T 1 PRI, ZOZEBDPRa—=THh o TUToRBEIC 1 BsIhEd, Lol

14, #TTxU b BEIUEBRBAIVH 7
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DG, ZODRMEZEWVICHEK T 2 DT, HRNZSRIY Y MIZEMLERA, BRIV M 2S5 EDE
%Z&i\ FREDMOPDOERNA 7 27 L TWAMIEA T =7 v 770 — b ENRVE ST
B2ZLIHVET, ATV ML T, =2 THHDOBEIMTONTWT, ZOSRIFRHOEM e FE UM
frRrEh 2046, ZRAIY Y F2—RINEPTHEED D F¥ A, BRIV Y MMEOREMEITFE/H D 1Tk
ZEERZFEE X, Python 22 5ERHINZIREY 2 — LN C BT =27 v 25 LTETL &
TY; MOHLAZ =X 2%, MRUHLOMETOSIEICHT 252 HEL 73,

LoLads, KLM2#EBE LT, 24727 2 VA MRLRLEEEIR, BRIV MZAL VI U XY
FEFTIRLELLA Mo TBLEWS DD D £, MOBRIENA T 27 b2V I2ORELTLEN, SR
HAVYIBT VA FENTT7RTI—FPEINTLES ZEREZONE T, RYKAEREDIX, Fo/
EBZ AR ZEBED., LEROBERFER I FMS2D Python 2— FREMUIH L 2ARRVE WS Z X TT;
Py_DECREF() 706 2 —HAHlfHlZRE 2 X580 — FRZABFET 720, 132 A LR TOREPIBIENIER
ZidotrZ 2 ET,

RRWZBRAY Y b eET 27 Fu—Fi&k, WHOHME (B840 PyObject _, PyNumber_, PySequence_, &
X Of PyMapping_ THE 2B%) OFAHTT, ZHLDRERIEICREDEL L2 AT 27 VOSBRIV Y M 2
AR PLET, 2—HFRIFRED EBPAREICK 5725 Py _DECREF() #MABIIRINTHET; 23w
Z. TRIZOEBEIH N TL X,

BRAT > O

Python/C APT O&MBBICE T 2B A 7> F OIR2 HOIE. BT 21013 BBOFEHE (ownership of
references) LW FETHI ELHMATEE T, AMEEIISRICNT2DT, 7227 MIXT2HDTIED
DERA (A7 MIHIZBIAEINT, BCHAIATVWET), 2 " ZROME" 3. ZOZRHE:
{7207l T Py DECREF ZWFUHTHEIZIHS e 2 BR L $ 9, FTAMHIREETE, H5a— FHEEK
XoTHTEMERGS L. SEIEZDa— FOBIRHBNER L 1525 1B RIS Py_DECREF() % Py_XDECREF ()
ZOHLT, Z2RAY V2% 1 DEHTEREZHVET — H20E. 20HKEE (BFEEZa— N2 LE
TCIZ) RTEL T, H2HE. BB LA L TSROFAHEZIES & O LA $ifch 21
(new reference) 182, L BVET, FTAEHENEINRWVEE, HOH LANZZEEZ D % (borrow) W\ E
T fEDBRUITH LTI, ST 208 IHD FEA,

2. BAEBITCH LT, 52479 227 FAOSRELTH SN 2 BEICIESBICIE. — OO RIS
ATV 2 FAOBIRE BHWMB (steal) BE L. £5THVEHASDLD ¥T, BREAT i3, BRICSRE
WL r 210, BROFEENZ OBBIC K > 7 L 0 L, BISOTOH LTI FTERED R R H 20w S 2 b
¥,

SREBAWMBBERIFZEAEDDERA; fINA L TELALNTVWE DX, PyList_SetItem() ¥
PyTuple_SetItem() T, TN HIFT—Fr YA ANZERIIHT 2SR BAMD £3 (LrL, EEOA
DTNV A NDSIUIIEARD A, 26D, VA MR I VOHICHiIHERE N AT
Pzl b ANTOWKBEORENREEZ A2 LT T5012, BREBAIS XS ITHREFZNTVET; filx
. (1, 2, "three") EWH X TNEAERT 23— FEUTOXS52DET (20 HITHBMLED Z I3
NTBEES; Do LVEFEEXAZRTRLET):

8 £ 1E LI
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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 2T, PyLong_FromLong () IZFLWEHZIR L. 3 I PyTuple_SetItem() WHEENFE T, ZRMLTEEN
RO FOA T 27 VEFMALZVWESIE. SRECEBE O THNIC, Py_INCREF() 2FHAL TS 5 —D
DB ZERIRF L T E W,

BIRAIZ, PyTuple_SetItem() WEX TNVIEEZ Ly b T 270D W—D FIETT; X TNVIGEERRERT —X
B2 DT, PySequence_SetItem() X PyObject_SetItem() %> & LOBIEIERZINTLEVET, BY
TR INVDMEEANTNL Db D45, PyTuple_SetItem() 72 LMEX R A,

A<, VA MIEEZANTWL a— Fi& PyList_New() ¥ PyList_SetItem() TEIFE T,

U LEBICIE, 2702 A ME2ERLTEZ AN, ERRO LI RAKIIFEACHOETA, LD
D 28#, Py_BuildValue() BB D IFL ALY DEBERA T =27 b7+ —~< v MFH| format string
DIFEWRESNT C DEISAERTEET, flZIX, LofEoa—- 7oy 7k, UFO LS CEEHZ S
NET (25— F v ZICbRELTVET):

PyObject *tuple, *list;

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

HEOBBICETSIHD & 512, HICBHEEMD 272 OEZRICH L TX, Pylbject_SetItem() ¥ Z D%
5 DI B2 —TT, Z2OHAE. BRIV b e V7 VXY MT2R0ENRL, SRES I EERZ (7
SRERAWLELNE") OT, BRIV MCHET2EEILIVE2CR T, fl2 3 UTFoMBIES %
LN-EREY A MOETOERNEICEY FLET:

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

ROR—SEL)
1.4. #7720k BELUBBAIV 9
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(FIDR=I 5 DfEE)

return -1;

}

Py_DECREF (index) ;
}
return O;

BBOREDEDGE . KEDLELRD £5, 3L AYOBBuc VT, ZREELTH 2RI
DIEENEDD ZERRN—FHT, 247V MW T25HERT L5422 0B, SHRICHT 3
FiEMEEICH LINCS 2 £ 9, BHEEETS: 2054, BEWIERTA 7927 MEZDHT (on the fly)
ERREINZ T, FOH UEIZE 2 ZRISER I NA TV 27 NIRRT 2HE—DOSRICR 20 5T, o T,
PyObject_GetItem() X PySequence_GetItem() DX DT, A 7Y =7 MK T 2SR %ERTILHDBEKIX,
WK 7SR B L5 (MO LEIDZIROFE#E D £7),

HERDIZ, EEPRISROMARZE T2 503, COMBEZREIHI»E L2, tBET I
TT — B LD 8D (BB LTELALA 7Y 227 FOR) i3 COMEICIIEGRHED FEA!
o T. PyList_GetItem() Zffio TV R PNDOERZGLHE . ZROMAEZEIIEIRD LA — 25, FHL
HRER LV R M S PySequence_GetItem() (NHFdH OB RIFULGIEEZE D £7) 2o T H
T, BEINLATI 27 MW T 22HE2B T,

IR, BED» 57220 A MW L THREROAH 2R T HBZ LD X5 L THEIT 202 RLEHITT,; —
DI% PyList_GetItem() Z{HoTWT, b5 —DIE PySequence_GetItem() ZffioTWE T,

long

sum_list (PyObject *list)

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

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

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

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.

1.5 FI5

Python 7025 <, FEDTS —MHEBPER L T LN EHRS BDEEZH D T8A; WL 72D o 724
ME. WHEORERH LEL ZOEEMEHLEL 2WwoZzBEI, by FLRALDA &2 7Y REETHINIE
B’LET, A VETVEBIX. RE Y7 L —ANy 7 EbBETHNZ Z—FICHEL 3,

EIAM. CTuri<oga. L5 —F v ZI3FEICHRINITORER D £ A, Python/C API D2 TD
B0, BRI B ¥ 2 X > N CHIREICEBAA R WER D BN 2 JE1T 3 2 ATREMEAS H D £ 3. —fRIAEEE LT, 5

3 %I 7

b i EL L7 —

BUNIZ BT 2 ZHED A

|54
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fE (error indicator) ZIBL %3, FFa Xy MZEIPATRVWES, 207 —(HEIBEBORDHEORIZ X - T,
NULL 2> -1 DB LK D T, WSO OBBTIE 7 —VRTH/BERL, I —%2RLET, DT
DEOBETIIHER TS —E5EE2 BRI B o7D, HDOVEVWRREVEZIR LD FT 5D T, PyErr_Occurred()
THRICZ 7 =T A M 2ITORER DD £3, ZHoDHIIHNIEICHRINIC FF 2 X MEah x5,

BIAHRE DIRREIEH (exception state) 1&, AL v FHEAICHE -G EEIE (per-thread storage) N TEM I h
9 (ZOREEEE. ALy FEEDRWT SV —ya ryTldr7a— OV REEEREFRT T ), —D2D &
Ly RIZZODRED S S0 FIADFE L0, FEFREL TRV, B D F5, B PyErr_Occurred ()
2S5 e, ZOREZFHARNLNTT: ZOBBIIBIIFEE L BRI Z0INVEA 72 = 7 M2 S 2SR
(borrowed reference) ZiR L. Z 95 TRWVWE ZITIE NULL 23R L £3, BSMREZHRE T 2B ZHD %
3 PyErr_SetString() 13d o b IHHNTWVS (A, do bRAEDRWV) fISZRET 2 72D DR
T. PyErr_Clear () I3HIFMREEIRZIH L X 2888 T 3,

FERLHIVRERRIE. 3 2047 =2 b FISOE, HIADE, ZLTHFL—ANy 7, HBHRDET (D
AT7Y =27 b NULL ZHUDIGET), 206 DIEMHIE. Python @ sys.exc_info() OFEREFCEKZRD
3 Wi, C & Python OFIFMREERIZEFA UL TEH D ¥ A: Python B 26040472 =7 M,
Python @ try ... except X TR L 724 7Y = 7 v 2R FT—F. C LV DOFIMREFRITFEHLT 2 DI,
BEXNHIMERE sys.exc_info() ZDMICERE T 2 X SHUDETS 5 Python DA ba—FA Y& TVED
AL YN —=TIEET 5 5T, FINDPBEBOMTRZIEL STV BT T,

Python 1.5 5 5%, Python TEHE»N7za— FHhoFIMREBIERICY 7R FT 247K LT, #EIhTVWTA
Ly K= 74K AKE sys.exc_info() IR ->TWADOTERELTL IV, ZOBEIE Python 22— FDZET
ENTVERAL Y FIZBI2HIMRERRZIEL X3, £/ 205 DRIIMREERICN T 27 7 AFRIZ.
T HEBROT (semantics) BAEE SN, H2BBBHSN 2T 2 8. ZOBBEFEITLTVWE AL Y RO
SURBETE IR Z (R 1F LT N LI BISHVREEIE I Z MR 32 K51k D E L, TOXEHICK T, EZSIC
RZ BB ER > T2 LEET e ThlERIEhs, fIHLHEI - FTEIIBETWEANTE
MWELTOET,; oy FL—ANYIHDRX Yy 7 7L —LTBREINTVWELF TV 27 P2 LIELIETRZEIC
HMEKLZATWEDELRLLTVWET,

—RARIEI E LT, & 2 BB HIOBBEIFOCH LT S22 DO1FEZ X85 & &, IO UL BIs 2%
HLTOWZRWRIHENZ S TIRZS T, & LidH LTI, 2 DBIFHRIEE ST LANCE S Az udze b
Tt A, MOHLITOBBIIA 7Y =7 N BROFTAEZ SN THEL, =7 —fERF2RS L TRED FEA
D, REHTPINZRE ST 2HEE BDFEA - ZARI 2 TIUE, koGRS NIEN D Ofist 2 1F
FLTLEWY, 7 —DFEKZDHDICHT 2 HELIFERERS ZLiZkD £7,

Bt U CETHNE. LD sum_sequence() T/RLTWVWET, BRICH., ZOHITIE= I —%2HH L7zFIC
MOZREMETI2HEDDHD FEA. UTOBEBDOFITIE, =7 —I1TFT 2RERICOVTRLTVET, ¥
3. 5 LT Python TELOPFEPEVHL TS 557012, Fffi’s Python 2— FEZ/RLET:

def incr_item(dict, key):
try:
item = dict[key]

except KeyError:

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

item = 0
dict[key] = item + 1

UREMSET2a—F2 C TREICEVWEZHDTT:

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

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

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

goto error;

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

goto error;

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

goto error;

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

1.5. #H% 13
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AL ZDflE C T goto XM BEIDDFTEEFTRLTWE TR ZofITld. FEDHINZILIET 279
I\ PyErr_EzceptionMatches() B XU PyErr_Clear() R XS5/ RLTVWET, £/, FTrAHEEZR > T
WB BT, fE NULL iZR 200 LARWD DRIETS72DIC Py XDECREF() ¥ SIS b RLTVWET
(BT "X DRV TWVWS Z 2 IER L TL /2 X\, Py_DECREF() & NULL ZfRICH S bT 77 v a2l ¥k
F)o IELKEMEEE 27013, FTAMZR OS2 R 270 DL 8% NULL THIHLS 2 Z L NEETT;
Fffic, Do TRV ERZERT SBICMELZ -1 (RK) THHLL TV T, BREDOBEBIFIHL TS %<
W 7BEICDA 0 () ITRELXT,

1.6 Python D3E&HiAH

Python A4 &7V X OMDALZITI N (WDIFIGREY 2 — L DEFEZFORM) AU T 2T XRS50
HER X A7, Python 4 ¥ &2 7)) XOWHHEAUE (initialization). £ L TEZ & < 13K T (finalization)
TT AVRTVZDIFLE AL DA, 4 V&7V XDEFHERLMEZ FE A

FARM 72 O CLEE 24T 5 BBUE Py_Initialize() TF. ZOMBIEO — RIEADES 2a—AhbRE2T—7
LVEER L, TR RBEEY 22—/ builtins, __main__, BX N sys ZERLET, F/2, BV 2 — LR X
(sys.path) OFILHITVE T,

Py_Initialize() D TIE, 7 A7 U T+ ANOD5[$ Y A+ (script argument list, sys.argv O Z &)
ERELERA. TOEBDPHRICEITEINS Python 2 — FHRTRER S, Py Initialize() DK T
PySys_SetArgvEx(argc, argv, updatepath) ZWFOH UTBARANIZERE LRI U D $E A,

FEAY DY RT ATIE (FHZ Unix & Windows (&, #FEl2SHDTICRZDIEZL F 329, Py_Initialize() &
EEHED Python 4 ¥ &% 7V 2 ETHR OGN T 2 HEEHERICEDWT, Python D5 4 7 F VA Python 4
YR REATHRD S DN AR TROD 2 L VWS RED MITEY 2 — UK ARZFHELE T, thbIFZo
BT, Yzla~wy RREE SR (BREEZA# PATH) R D2 57 python WO HARTDFEITT 7 A LDED
NTVBET4LZ FVDET 4 L7 MU SDOHNT, 1ib/pythonX. ¥ Y WS LEIOTF 4 L7 MY RHELE T,

il 21X, Python FATERD /usr/local/bin/python TROM -7z T3 L, Py Initialize() &F74 77V
A3 /usr/local/lib/pythonX.Y IZH 2D EREL T3, (EEITIZ. ZD R 74—y 7 (fallback)”
DIATZVMBETHDH Y, python A PATH HICEWEAICHbNE T, ) 2 —HIX PYTHONHOME 2FET 5 2
ETZOEEEA— T A FL7D, PYTHONPATH Z&80E L TGEMD T 4 L7 b ) ZEHEE Y 2 — LR S DH]
WHALEDTEXT,

WHABZRITD 7SV r—a > Tld, Py_Initialize() ZWEUH T BIC Py_SetProgramName(file) % MO}
HeZe T, LoRREZRETEZET, ZOMDIAART TV Fr—2 3V TORERFMKA L LT PYTHONHOME T
A =74 PTE NFEDEY 2 — VRFKR KA DENTIEZLAATE LT PYTHONPATH 2 A SN2 DTHER L T L E
W 7SV 5= a YTEY 2 — URRARZERHIE L7206 MBI Py_GetPath(), Py_GetPrefiz (),
Py_GetEzecPrefiz (), B XU Py_GetProgramFullPath() OFEERIZEL RIFNUIRD FHA (ZhdiELeT
Modules/getpath.c TERINTWVET),

72 %12, Python Z#HLEIOREBIZH E L7z eBH D 5, FIZIE, HB7 V5 —2 a3 ClEFETE2RM
25D B L (start over) X832 (Py Initialize() d 5 —JEMUHIE2) X5 L20whd LAEEA,
14 B1E LI
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BBV, 77— a3 ) Python Z—HHEWK X T, Python 2SER L7 X E Y 2R IEZ0rd LAZE
B Ao Py_FinalizeEz() {5 & 25 LA EZERTEE T, F/o. B Py_IsInitialized() i&. Python
DHTEREMEE ADIRBICH 258 ICEZIR L ET, ThASOBFICOVWTOX SR 2 FEHIE, BOETHHL £
3o Py_FinalizeEz() 7 Python 4 ¥ & 7V ZIZHRENT-ETOXEY % BT IDIFT TRV 2L ICER
LTLAEE W, BRI HOREY 2 — M Ko THEIRE N X E VI, BIED L ZAMRRNT 2HENTEEHE A,

1.7 7N\vZJhREIL K (Debugging Builds)

AVETYVREIREY 2 — VI L TOEMF =y 72T 270D N 2D~ 7 a2 HHZL T Python &
EARTRZEeDTEET, ThoHDF =y 713, FATRIRRERS —N—Ay FRAEUZEARDD £F, KD
T, 774V P TIEAMIENTVER A,

Python 7Ny ZhHRE L RO TOFED U R b5, Python Y — ARl (source distribution) DH1®D Misc/
SpecialBuilds.txt KHH EFT, BZEHITV U FD ML =R, XBY 7T —RDT NI, A VR TYVRDXA
YN=TDRL T uT 74 ) Y THHMARET T, K {HEDNLEN FIZOWTDA, ZOHIDHKD DT
GTAEROR:

A4 YR R% Py_DEBUG ¥ ZREBAMIL Ty 452, —BINC TNy ZEIL R Wwbild Python
M TEFF, Unix Tld. ./configure 2 FIZ --with-pydebug %383 % Z ¥ T, Py_DEBUG 2 HINICR
DET, ZOHE. BRI Python BHTIX72\ _DEBUG b H#IC D £3, Unix E /L FTIX, Py_DEBUG %%
Ghissa. ay o84 S OB N D £3,

HETHETABWAD Y b TNy ZOMz, UFOBEMF = v 7 b EMTRD F3:
« object allocator IZX§ 2BIMF = v 7,
o NR—HP—YarRAFIZHNTHEMF =y T,
o BHHRELDZDIZ, REVWHUNSNIVWHADKXY Y F v A MIWT 5F = v 7,

o HEE (dict) LS (set) DEEIIHT B, WL DD D assertion DBEM, MA T, BEF TV M
test_c_api() XY v R2BEMENE T,

o 7L —A1%ENT 2KD, 5l OEEEF Y 2,

o LI TVRVEICH T 2SRRI T 27012, BROZ L — I DREDZY TRV X — 2T
Hltxhxs,

o KL~V L= EEMBISTF = v 725 VM runtime IEMENE T,
e XEVY 7Y —7 (memory arena) DFEHEIHNFT 2BMF = v 7,
o thread £ 2 — LT 287N v ZHEHE.

IZTERENRTVWARWVEINF=yZ7dHBZTL & D,

1.7. NNy ZIREIL K (Debugging Builds) 15
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Py_TRACE_REFS #EH =532 &, ZH ML —AXEMMTRD EF, £TD PyObject IZ-DD 7 4 —L REBINT
22T fHATOAF 7Y 27 FOMER_EER Y X MEHINE T, £ TOHEID YT (allocation) 25 + L — &
SINFET, TR, RTOE-TVWEIA TV 27 IBRRENET, (A VY XFIT 4 TE=FTIE. A VX TVY
R X BXDETDORLICFERENET) Py TRACE_REFS & Py_DEBUG IZ & » THEERINICHERNIC R D £ 3,

X DFEELWEHICOWTIX, Python @Y — Z[iffi (source distribution) OH'® Misc/SpecialBuilds.txt %
ZIL TSN,
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TWO

ZE ABI (STABLE APPLICTION BINARY INTERFACE)

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

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

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

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

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

17
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THREE

BEKELTY

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

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

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

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

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

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

int Py_BytesMain(int argc, char **argv)

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

int PyRun_AnyFile (FILE *fp, const char *filename)
RFLD PyRun_AnyFileEzFlags() @ closeit % 0 12, flags % NULL IZ L CTHM{LL7zA VX7 2 — R

T
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int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
REED PyRun_AnyFileEzFlags() @ closeit % 0 IZ L THAL LA > X7 = — X TF,

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
REED PyRun_AnyFileEzFlags() @ flags % NULL I L THfi{b L/zA4 & 7 = — X TT,

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
fp DIREERITANA R (2> Y =R AT B 50 Unix /KA R) B#ESIT N7 7 AL ESRL
TW35EIE. PyRun_InteractiveLloop() DIEZIEL 3. ZNLSNDEEIE. PyRun_SimpleFile()
OFEREBR L E T, filename 137 7 ANVT AT LDITYaA—F 4 ¥ (sys.getfilesystemencoding())
T7Fa—FENET, filename 75 NULL %2513, ZORRUIT 7 A A2 LT "727" Z2{EVE T,

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__ BV a2 —ILDHT flags IZHE> T command IZ&FNS Python Y —R2a— FEFEFTLET,
__main__ BELRFLELZVGAEMEREINE T, EERTOHRAR 0 2R, $LAMPEELLSEE
-1 ZBELET, 27 -0H-TH, IMERZHF 2 HEED D $HA. flags DEKIZOWTIE, &b
LEd,

Py_InspectFlag MiRE SN TWARWES, RIUHO SystemExit fISA03FA T2 . ZOBKIE 1 2R
FTOTIFRL TRERE exit T5HZ EIZREDIFTLEE W,

int PyRun_SimpleFile(FILE *fp, const char *filename)
FRED PyRun_SimpleFileEzFlags () @ closeit % 012, flags % NULL I L THHL L7z A ¥ &7 = —
AT,

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
RELD PyRun_SimpleFileEzFlags() @ flags % NULL \Z L CHfl{L L7z A > & 7 2 — XT3,

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
PyRun_SimpleStringFlags() £ TWE FTA, Python YV —Xa— K2 XEYNOXFEF|TIEHKL
fo P BEAIABLE T, filename X ZDT7 7 A NVDEFTRINIERS T, 77 ANV RAT LD Y
a—7 4 7 (sys.getfilesystemencoding()) T7 I — FEXNE T, closeit WEZIELHEIR.
PyRun_ SimpleFileExFlags MR SRICT 7 A VEFAUC £ 3,

FRR: Windows Tid. fp 34 FVE— FTHIRETT (Bl Z1E fopen(filename, "rb")), €5 L
WAL, Python 3 TARM LF DR 27V 7+ Z2IELLMAKWTL £ 5,

int PyRun_InteractiveOne (FILE *fp, const char *filename)
TEED PyRun_InteractiveOneFlags() @ flags % NULL IZ L CHALL /A ¥ X7 2 — AT,
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int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
MEEI T NA BT b hic 7 7 A W B X e —DFiAA A, flags IHE->THEITLE T, sys.psl &
sys.ps2 Zffio T, 2—HFRX TR T 2RRLE T, filename 37 7 ANVZ AT LADLYA—FT 4 V7
(sys.getfilesystemencoding()) T7a—FEh%T,

ANPIEFICFITIN e 20 ZRLES, IMBRELLLEEE -1 ZIRLET, $—RATF7—-0D;
&% Python O—#fe LTHAENTWVWS errcode.h £ Y7L —RI7 7 AN HBTT7—a—FERLE
$, (Python.h I¥ errcode.h 21 ¥ Z)L— FLEH A, o T, RELBZEIZOHES V7 L—F LI
R RLZNZ EIHERLTLEZW, )

int PyRun_InteractiveLoop(FILE *fp, const char *filename)
RELD PyRun_InteractiveLoopFlags() ® flags % NULL \Z U THALL/zA > X7 = — AT,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
WEER TN RCBEET SNz T 7 A S EOF I8ET 2 EFTXEHAAAETLE T, sys.pst &
sys.ps2 Zffio T, =W WSy TP 2RRLET, filename 37 7 ANV AT LDy AT 4 V7
(sys.getfilesystemencoding()) T7a— FEN%xd, EOF ITEFT 5L 0 2B, KWLAESHED
BreiEL 3,

int (*Py0S_InputHook) (void)
int func(void) ¥ W37 0 XA FTOBMADRAL VXDPHRETEE T, ZOREIE. Python A ~
RTNVZDTaYy TN 74 FAKBIIREDZ—=IFALLDI—FDANE/FOLIIC K728 ZITH
CHENET, BYEZEHINLEST, 207y 2% EEXT 222 T, Python Y —2a2— RKOHT
Modules/_tkinter.c B’ o T3 XS, A YX TV EXDTR YT e fidf XY ML—TERETE
EJcaR

char* (xPy0S_ReadlineFunctionPointer) (FILE * FILE * const char *)

char *func(FILE *stdin, FILE *stdout, char *prompt) W5 70 b XA FTOEBADKRL > &
PRETE, 774V OB ELEHEZTEZI2TA VX TVZOTay T bADOANE 1 1TE0HD &
T, ZOREEIE. XFF prompt 5 NULL TRWEEE prompt ZHIT L. 52X ONEEAN T 7 4 L
AN LATHiA. RO FHNZIRT L WS EERIIFEhTnEd, flRIE. readline €Y 2 — i
D7 7 eiE LT, ITHEMIES X 7HiseiEZ IRt L TV 5,

R D L PyMem RawMalloc() ¥7zl% PyMem_RawRealloc() TXEVHERLZXFEI. HE\WILT—
DL E 723 EITIE NULL TR D R/ A,

N—T a3 ¥ 3.4 TEHE: R HEIX PyMem_Malloc() =X PyMem_Realloc() TlX7 <. PyMem_RawMalloc()
¥ 7213 PyMem_RawRealloc() TREVHRLZDDTRIFINILD £H A,

struct _ node* PyParser_SimpleParseString(const char *str, int start)
TEED PyParser_SimpleParseStringFlagsFilename() @ filename % NULL 12, flags % 0 IC L TCTH
MLL7cA &7 2 —RTF,

struct _ node* PyParser_SimpleParseStringFlags(const char *str, int start, int flags)
TFLD PyParser_SimpleParseStringFlagsFilename() @D filename % NULL 2 L CHfL L7z 4 > &
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73_"‘X"C‘\h§—o

struct _ node* PyParser_SimpleParseStringFlagsFilename (const char *str, const char *filename,

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

BRANCFTHMEAIRER A — F ATV 7 P 2E T 2 DI EDMREMS 2N TEET, 2 — NI
AR D M L2 AR R SR VWIEES IR E £, filename W E 7 7 ANV AT ALY A—T 4 VT
(sys.getfilesystemencoding()) T7a— REN X7,

struct _ node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
NEED PyRun_SimpleParseFileFlags() O flags % 0 ICL CHAL LA VX 7 = — 2T,

struct _ node* PyParser_SimpleParseFileFlags (FILE *fp, const char *filename, int start, int flags)
PyParser_SimpleParseStringFlagsFilename () W2 TWE §H, Python Y —ZAa—FZXEIYHAND
XFHN TR L fp D OFRAIAAE T, filename IXZ D7 7 A VDGAETTRIIN LD £H A,

PyObject* PyRun_String(const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. Nie® PyRun_StringFlags() @ flags % NULL 12 L CHA{L L7= A > &
7 I — XVC\?—O

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

CompilerFlags *flags)
Return value: New reference. 7Y =2 b @ globals & locals THEZNZ I TFAMT, T4

77772 flags BEIE LIIRRET, str IZH % Python YV —RXa— RZETLE T, globals I&FFETHR
MR D FVA; locals 1~y ¥y 7 Fu balB2RELLLF T 27 bR OMTHHNER A, 5IE start
XY =R = FER—RFTE1DIHONEINERB -7 V2IHELET,

a— FZ2ETLEAREZ Python A 79 =27 P LTRLE S, $72E BISNDFHEAE L7451 NULL 23K
LES,

PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. Nit® PyRun_FileEzFlags () @ closeit % 012 L. flags % NULL IZ LT
Bk Lt v 27 2 — AT,

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

cals, int closeit)
Return value: New reference. Na2® PyRun_FileExFlags() @ flags % NULL I L CHAL L7214 > &

71*“XVC\‘T0

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

ject *locals, PyCompilerFlags *flags)
Return value: New reference. Ni.D PyRun_FileExzFlags() @ closeit % 0 12 L THI{L L =4 > &

Tz —ATT,

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

ject *locals, int closeit, PyCompilerFlags *flags)
Return value: New reference. PyRun_StringFlags() EITWE 2, Python Y —RXa—FzZXEY
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RNDOXFHNTIXR L fp D OFAIABE T, filename W EZ D7 7 A VDEZFTRIFINUIZR ST, 7741
AT LDILYA—T 4 7 (sys.getfilesystemencoding()) T7 I — FEINETF, b L closeit ZEIZ
5% ¥, PyRun_FileEzFlags () DHEEZRIHNCT » A LV EZBAL £7,

PyObject* Py_CompileString(const char *str, const char *filename, int start)
Return value: New reference. Nit® Py_CompileStringFlags () @ flags % NULL & L CHHLL 7= A
VRT =TT,

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

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

7‘:/]) ‘/5?7:1:*—7\’(5‘?—0

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

Flags *flags, int optimize)
Return value: New reference. str W® Python Y — X232 — RZX—XLTary{LL, fEohiza—

FATI 27 b RIBLET, BIM =2 VI start ICEoTHEZHNE T, TUIa> A LAlERa— F
ZHIBRS 2 7D12ffi5 Z & AT X, Py_eval_input . Py_file_input % L <% Py_single_input T
LNETT, filename TIEEINDE 7 7 A NVREZ - AT =27 bV ERHETL-01EbHh, FL—X
N 7% 5WIE SyntaxError Bl X v =TT 2AMBEEDRH D 5, I — RB—XTEhh o7
DAV RRANTERP-7D LEHEI, ZAUE NULL 2R L %95

B optimize 13, IV FOFRBLLANAZEELET; -1 &, A Y X TVEXD -0 47> a>THEZR
LMD LRI CRELLNVEERE T, R LU, 0 (FREfk72 L. __debug__ 1ZHE). 1 (assert
WEELD BRA, __debug__ 13M4). 2 (docstring HELD RN B) T,

N—a v 3.4 Tl

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

Flags *flags, int optimize)
Return value: New reference. Py_CompileStringObject () EBITWETH, filename 1&7 7 4 L R

TLDLYA—T 4 Y7 T7a—F (os.fsdecode()) XN/ A bXFFITT,
N—=Y a3 ¥ 3.2 TEBM.

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: New reference. PyEval_EvalCodeEz() DY TINVIKBA VR T 2 —AT, a— KA 7V
Zhe, Za—rOVERe v —AVERET 2RI £, o581 NULL AEE AT,

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

ject *const *defs, int defcount, PyObject *kwdefs, PyObject *closure)
Return value: New reference. 52 bR EDERET, aV A NFEADA— ATV =7 bRFHEL

9, CORRE 0 — IV EBOEFHEY, n—INERO~y ¥ 7T 27 b, FIBOES], F—
J—ReF 73N ME, F—T—REA SIBDODF 7+ MEOEEYL, LD 70—V % & FILTHKX
NET,
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PyFrameObject
TVL—LF TP 2REATE-DIELNEZ AT 27 b CHEER, ZOBRDT7 4 —L FiZwoT

BABEINGET,

PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. 477 L — L% aHliL £5. ZH4Ud PyEval_ EvalFrameEz() \X$ %

VINIBAVRT 2= R T, BAABMEDI2HDH DTS,

PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. Python DA ¥ X —7F V) XD FEER, EHEWNREKTT, EIT7Lv—4 f
CHEEMT M- ATV 27 FEFEITLET, N ba—FE2BRL T, HEIZSC TR L Z%E
TLUET, BID throwflag 5IEIKIZL ACERTEE T, - DL true 5, TN EREZEET,
IRV 2L —RF T 27 D throw() XV v FTHHINET,

A= ay 34 TEE: 7574 TRIBER- THRTRW D ¥ R RAET 2 OIRZ X510, 2O
FRY T a RGBSR ELE,

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
BREOFI 7L —2 D7 7 7%2ZBLE T, BIL7ZS true 2, KELZS false ZIRL X7,

int Py_eval_input

B oRITHF % Python ED LR E T, Py_CompileString () & —#EIfiVE T,

int Py_file_input
77 ANDZ2VIEMDY =20 oHARAENT LD FITHF 2 Python X iE DB AEL S T,
Py_CompileString () & —#EIZVWE T, ZHIIMEEDREZ D Python Y —Ra—F2a vy {L§
5L XIfESHETY,

int Py_single_input
B —D3IZX$ % Python XIEDRIEFES T, Py_CompileString () & —fEICHWVWE T, ZAUINFERD
AYRTYENV—TDIDDILETT,

struct PyCompilerFlags
AYRAF 75 7% WNDTEL LODOWERTT, a—F2ar {32 TDHE. ZOMERD int

>

flags ¥ LTHEINET, 23— FEFETT 25E1C1E PyCompilerFlags *flags & L THEINET, Z
DG, from __future__ import X flags DINBEZEHTEE T,

PyCompilerFlags *flags A% NULL O, cf_flags I 0 & L THbA., from __future__ import
W XAEHIEHEINE T,

int cf_flags
AR 5757,

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

int CO_FUTURE_DIVISION
ZOEy +& flags Iy bF i e, BREHEET /X PEP 238 12Xk % THOFRHE (true division)] & L
Tibh £7,
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ZOfio~1id Python 7 7Y =227 vV OZRAY > P2 EHT 201X lbET,

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

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

void Py_DECREF ( PyObject *0)

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

j=4==

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

void Py_XDECREF ( PyObject *o0)

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

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

void Py_CLEAR(PyObject *o)

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

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

(@]

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

MTNoME#~27 1. _Py_Dealloc(), Py_ForgetReference(), _Py_NewReference() i, A ¥ X7V XD
7 ONEFIZBWTOAEHT 22DDb DTS, £ Fr—rULEE _Py_RefTotal bHEETTI,
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st

ZOETHAT 2EH S . Python OB DML FIN DXL TE S X 51272 D £35, Python OfSHL
FOEAREZ N SPHET 2 Z e NARYITT, T POSIX errno ZRICRRL/-MERER B2 L3 FAEL
HTERHBFILVWII—D (AL y NED) 0 —NLRA VI 5 —=20HD 75, FATRHILHEIIXIZE
ACD CAPI BB ZNZ2 27U 7 LERAD, RBRLLL 2RI —DRREZTRTDICHELET, IFLA
E0 CAPI BRI S —4 ¥ — & BIRL, @HEBBEBDRA > X 2BT ik oTWSHEIE NULL TH
D, BEOPBEEZERITHEE -1 T3, (FIFh: PyArg (O BABUIETITRII LIz 21T 1 ZIRL, KBLz b &
120 ZELET).

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

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

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

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

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

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

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

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

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

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

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

COBBEMNUH S 2i2id, fistsity PSR TORITAUEZRD $8 A

5.2 FIN D

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

void PyErr_SetString(PyObject *type, const char *message)
MBI —A VIO —RERET 20 DRD —MNLTETT, F—5BEHNORILEE L £7, @
FIIEEGND—>D, 21X PyExc_RuntimeError T3, ZDHWAH v > MR B2 4083H D £H
Ao BLEELT — Xy —I T, 'utf-8' H7a—FEINET,

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

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

N—a v 3.5 Tl

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

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

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

PyObject* PyErr_SetFromErrno (PyObject *type)

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

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

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

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

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

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

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

PyObject* PyErr_SetFromWindowsErr (int derr)

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

B RE 22 ER3%: Windows o

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)

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

FIFTRE AR BRERE: Windows

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

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

FIF AT BE 22 BREH: Windows o

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

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

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

FIH A REZBR5E: Windows o

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

Object *filename, PyObject *file-

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

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

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

name)
Return value: Always NULL. PyErr_SetFromWindowsErriithFilename () WZEITWE 23, #EHT 2

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

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

N—ar 3.3 TEM.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col offset)
BAEOBIIND 7 7 4 V. 170 A7y FOlERZE Y P LE T, BAIEOHIID SyntaxError TRWGE
. BINERRT 29 72 X7 40, flFHS SyntaxError TH B EZ 5 X5 ITEEEZEMLET,

N— g v 3.4 TEM.

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
PyErr_SyntazLocationObject () LBITWETH, filename &7 7 A VAT LDV A—FT 4 ¥ 7T
73— R &Nz (os.fsdecode()) N4 FXFHITT,

N— g v 3.2 TEM.

void PyErr_SyntaxLocation(const char *filename, int lineno)
PyErr_SyntazLocationEz () LITWETH, col_offset 5IBDFREZINTVE T,

void PyErr_BadInternalCall()
PyErr_SetString(PyExc_SystemError, message) ZHIEL 7D DTT, T I T message [FHNHEHRIE
(B 21X, Python/C API B B RIERGIE L L IR H IR WS Z e ZRLTWVE T, FIZHER
THAT220DbDTT,

5.3

I

= =)
|

MTFoEfzEfMn, C a— FTE2AEEZME L $7, Python ® warnings €Y 2 — LV TAREA TV S
HOBEY I MTET, ZhosBEITEEEEX v —I% sys.stderr NHHLETH, 2—IhELET
TANEETHISIHEET S I B TE, 20HAE. BB ZEE L 5, BEEEEI S ORMEDZ0IZ
Z ORI ZEET 205 T b AVBET, PIANRE IR WEEIZREDEIZ 0 T, fstriEiah
7HaE -1 T3, (BEA v —Y0EBICH I, BIEZDOFINDFREEDADITONTITHMTTE %
HA; THRENNLRS DTT, ) fistsrtishgGa, O L@ o 2w 3 (Bl 2E, &®
FeL TRt U Py_DECREF() %17\, T7—fHZRLET),

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)

5.3.
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BHERX b —YRFEITLE T, category 5IBZEE A 73V (LT %2ZM) 2 £71d NULL T, message 5l
Bl UTF-8 > a— FINEXLFHITT, stacklevel 13AX v 7 7L — LD ERTIEOE T, B
WBZDRAR Y 7 7L —LOFDFITLTWSITROIITEINE T, stacklevel D3 1 72 PyErr_WarnEz ()
PIEOCHL TR, 2 722 20 LB Warning DFITICICKED 5,

&5 H 7 2V IE PyExc_Warning D% 727 7 A TR I NIEXKR Y £4¥ A, PyExc_Warning &
PyExc_Exception D% 727 7 XT3, 77 4/ FDEE 7 3V IE PyExc_RuntimeWarning T3,
BEHED Python BE A 7o)k, Z2EEE A7) THEDFEINTVWS 70— VA UTHIFHRA
HETT,

Zhkary b — LT 3DOBEHICOVTIE, warnings TV 2—LDRFaXyF—yaryavwy R
FAY RFaXoT—=arD -WATTaryEBRLTIEIW, EHaritu—n1ozHd C API
EHH FEEA,

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

PyObject *path)
Return value: Always NULL. PyErr_SetImportError() ¥ & ITWE T, ZDBEAEIIEL T 5614

£ LT, ImportError DY 77 7 AZIEETEE T,
N— a ¥ 3.6 TEM.

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

int lineno, PyObject *module, PyObject *registry)
TARTOEEDEEEZHRINCHBE L 2EEX v -V FH L E T, ZhiE Python BI%( warnings.

warn_explicit() QEKEMNIRT v 8T, S HIHEREZH/IICIZZHLEZSMLTIL IV, 2 IZHHAZ
NTWVWBT 74V bDOIREBR 27012, module & registry 51%81% NULL IZERET DB TEET,

N— a v 3.4 Tl

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

const char *module, PyObject *registry)
PyErr_WarnEzplicitObject () WZBITWE A, message ¥ module 5 UTF-8 =¥ a— F I N7=F

FITHBEZADBERY., filename 7 7 ANV AT LDLTYA—T 4 ¥ (os.fsdecode()) TT I —
FEhET,

int PyErr_WarnFormat ( PyObject *category, Py_ssize_t stack__level, const char *format, ...)
PyErr_WarnEz() WMl 7Z XS5 BRBEBETITH. BEE XA v -V %274+ -9 bT 250D
PyUnicode_FromFormat () ZfEH L %3, format & ASCII iIZ= ¥ a— K ENXFFHITE,

N—ar 3.2 TEM.

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
PyErr_WarnFormat () 1Tz FAECT I A3, category 1% ResourceWarning 1272 D, source I¥ warnings.
WarningMessage () ICEINF T,

N—a ¥ 3.6 TEM.
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54 T5—A 2 T7r—20BVWEHE

PyObject* PyErr_0Occurred ()
Return value: Borrowed reference. T7—A4 VI 7 —XDPHREZINTVWEIDLTAMLET, REZINTWV
251, fisto B (PyErr_Set* () BIOD—2®H % \Wid PyErr Restore() ~DEHH LW LIC
MEBE G ZIRLET, BESNTOVRWVWIEEIE NULL ZIBLET, HRLIFEDEANDZHEF -
TWERADT, FHUZ Py DECREF() § 2R EH D 8 A

AR: RO EZREDBISN & I LT 72 &8 W, 2O DI, NIZ/RY PyErr_EzceptionMatches ()
o T2V, (HBIRHICKIMT 2TL & 5, BRERS, BlIANIZ FATERIA VAR Y ADD
LAZWL, H25WE 7 7 AN DGERIIG SN BIMOT 727 5 20 LAKRWELTT, )

int PyErr_ExceptionMatches (PyObject *exc)
PyErr_GivenExceptionMatches(PyErr_Occurred(), exc) X[ U, BINDBEIRICHREE NIz 2127
. TNEFOHZETRNETT, SPRELTORWERSIE XEV 77 RABRBIEEZZTL x5,

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
B4 given 25 exc DPINEE BET 2HBBICELRLET, exc VIV TFRF T2 b THIEHE
given DY 77 FADA VARV ATHBEZWHZRLE T, exc DX TVDHEIZ, XINVIH 5 (B
XOZDY TR INVICHRNCH 5) TXTOHINUDEE T 2 0TGN E T,

void PyErr_Fetch(PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
I53—A YT —R%E7 FLAZE T =ZODEBOPFAMDH LIS, 27— I —XPRESNT
WRWEEE, Z0FTRTOLERE NULL ICRELET, T7—A I 7 —XBRESNTVWIHEIEZ Y
TEN, BRIZFWMOUEINENENDF T I 27 PAOBREFFOZ L IZRDET, AT 27 bH
NULL THRWE EBTI R, ZOMEL FL—ANy 747V 227 MENULL 226 LOLEH A,

AR EE. oA RIS ANEDODH B a—F R, T —A I Fr—REB—RIICHEEL THE
LTIV EDOHZa— FTOAFENET,

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)

) N2 NH T T —
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BlEBICZ V7 ENE T, ATV 27 PO NULL B, T7—A I 7 —&07 1) 7SN ET, NULL
D type & 3E NULL @ value & 2\ & traceback ZE L TIdWIF ¥ A, HIFLDT (type) 137 7 ATH 3
NRETY, HNRHISNDOE (type) D 2 WIHMHE (value) ZEL TUIWITERA, (ZOSOHAIZIS &£ T
S ZFCC VDR E 725 TL & 5, ) TOMUHLEZENZNDA TV =27 bADBBEMD FRE £
T HRLEFMTH LOFNCZNZND L 7Y 2 7 P ANOBRER LRI NIR 20O TH D, LT
HLORIZIEDEIRINSLDBREFF s TV ER A, (ZOUZHBEL TOWRWVWEEIE. ZOBEZ M- Tk
W ERA, HELTEEET, )

AR EE. COBRBTI—A VO -2 —RNCRFELIETT 2R EODH S 2 FTOAFNE T,
WEDLT —A VI —RERFT 572012 PyErr_Fetch() ZfE-oTL7ZE W,

void PyErr_NormalizeException (PyObject**exc, PyObject™*val, PyObject**th)
HHIRMTIZ. BURD PyErr_Fetch() AR EIE 7 IEFLEI TRV AIREMENH D 3, DF D,
xexc 137 7 AL TV 27 MEW *val BRILZ 7 ADA Y AR Y ATERWE WS EKTT, oK
ZOEIBRBEITEDI T AL VAR LT B D IONE T, ZOEITTIIEFLEIN TV S
FRMHEEFEA, BEEHRIEAST7 3 —< VR ERET E2DHEINTVET,

ﬁﬁ;:@%ﬁ@%ﬂﬁﬁ?%@:_umwmk BHEZERE LERA . FL—2ANy 72l
ETAZRENRD ZIGEE. ROBIMDa— FHPHETT:

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

void PyErr_GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
sys.exc_info() THROLNLHIMERZHEUG L 3, T BUSHER - HISA 22T 2 H DT, #Hikl
EHEINTZHHNANDSIRIEFF o TVWERA, FILWVW3 DDA T I 27 FADSRRERLFTH., ZOHIZ
& NULL 23 258 LvEt A, ZOBEIIHSIMERDIREZLZE L ¥ A,

AR CoREE. BERAIN RS a—- FTREASINEEA. EHICES & ZHEHISNDIREL —
REHNCREE L, TR I MENDH 22— FTHEHT 2N TEET, FINORELZTICES., 3 LLIEY
V) 73 %12l& PyErr_SetEzcInfo() ZffioTL7Z& W,

N— ar 3.3 TEM.

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
sys.exc_info() THRLNZPIMEREZFZEL T, 2 BUICHEXZR K It 2 SR 20T, #
JZICEH XN TZHANDSIRITFF> TV ERT A, ZOBBIIFIBANDSREEAE T, HIFDIREE S
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V7 LWgEE. 3 22 TO5HUC NULL ZHE L TLZE W, 3 2058220 ToO— IR HANE.,
PyErr_Restore() ZZRRL T W,

AR CofBE. AEEEAN RS a - FTREHINEEA, EMHIZES & 2SI OIREE
Z—RRNCREFL, TICRIBEP DL a— FTHHATL2IeBTEXT, IO REBZIITT 2121
PyErr_GetEzcInfo() %o T EE W,

N— ar 3.3 TEM.

55 STFINVRUDYT

int PyErr_CheckSignals()

Z DRI Python DY 7 F A oD e DT 52 e B TEE T, Y7 FADRZD TR ANE LN
ES5F v, F5RLBWNETEITFAANY RIERUHLET, signal TV 2 — AP R— b
EINTVEHEIF. 24T Python TEINTZS 7 F ANy RIRECHEE T, TXNTOEHE T, SIGINT
DT 7 4+ DFRIE KeyboardInterrupt FIA 2 FEXEZ Z 2 TT, BIABFKELLEE, =7 —4
VIO = RZPEEIN, BT -1 BRLET, 2O TRITNUL BRIE 0 RRLES, =5 —A VP F—
XBLENCHESIN TV ARIGEEIE, 20D 7V 7 ENEDE S b 5R,

void PyErr_SetInterrupt ()

SIGINT > 7 FADENELLZRES I 21— LET, RIT PyErr_CheckSignals () DWFHINIz & =,
SIGINT Fi® Python O 7 F Ay RIBERHE IR E T,

SIGINT A% Python {ZXMLE /% -7z (signal.SIG_DFL ¥ 7z1d signal.SIG_IGN IZF%E XN TW/z)
BaE. ZoBEBIEMD LERA

int PySignal_SetWakeupFd (int fd)

ZOZ—F 4 VT4 BEE YT FARRIMo T L BIY S FABEE AL P LTHERG T 7 4 L
BFRIGELE T, fd 3/ ¥ 70y 32V TRINIRD $¥A. ZOBE, 1 O8I0 7 7 A LT %
BLET,

i -1 ZET 2, COWBEZEMCLET; ZhPRETS, Z0EEIE Python @ signal.
set_wakeup_fd() E[EFETITN, YARII—F =z v 7 bfT0ERA, fd 3FEMNKRT7 7 A LVERTTH
BZNRNETT, ZOMBUIXA VALY FOLDAMUIHEINEZNETT,

N—Yar 3.5 TEHE: Windows T. ZOBEIIY 7y AV AR R—IFT B L5 DELS,

5.5.
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5.6 BINI S

PyObject* PyErr_NewException(const char *name, PyObject *base, PyObject *dict)
Return value: New reference. 2D L —7 4 U T 4 BRI L WEISN 7 5 A2 ERL TR L ¥£3, name 5|
BEH L WIS O 447, module.classname JERD C XFHITRIFIUIR S0, base & dict 5EULHE
# NULL T3, ZHAZTXRTOHNDIDDNL— T+, #lAIAAH Exception (C TlE PyExc_Exception
ELTT77EAHRE) ZNA— e LTIRELZ Y FRAA TV 27 b RERLE T,

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

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

ject *dict)
Return value: New reference. PyErr_NewEzception() LIZIZF L TE ., FHLWAEIF S F RicfiHic

docstring ZFETEE T, doc % NULL THEEWIGE, ZHdifilst 7 5 2D docstring 127D £3,

N— a v 3.2 Tl

5.7 fINFT2 ok

PyObject* PyException_GetTraceback(PyObject *ex)
Return value: New reference. Python T __traceback__ BN S 77X TZ 25D L., HIShC
Bi5 % traceback D LWBHZIKL £, BAfRT 2 traceback 23V HEIE, NULL 2R L £7,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
ZOHIHNTEIF % traceback 12 th 2ty FLE T, 7V 79521 Py_None ZfHH L TLZE W,

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. Python T __context__ BEUH» S 77 ATE23D L. HlIFMEET
2327 FAL (ex PEH SN JITWWHL THFIOBI A Y A X R) OFILWSREZRELES, M
e 2ar 7 XA PPBENGEIE NULL ZIRL 95

void PyException_SetContext (PyObject *ex, PyObject *ctx)
BIsMcEES 2 a7 ¥ A M ctr 22y FLET, 27V 7F 5 NULL 2L TR E W, ctz H3BI5F
A VRARYADE DI B RTEND BZBF = v 7IITOREREA, ZHUI cla ~NDOBREBAHFT,

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. Python T __cause__ EWH» 5727 ATE233D L. HSMCET 2
JiAl (raise ... from ... CXo Tty FINBHIHA 2R LR L <IE None) DFt LWEHZIK
L&D,
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void PyException_SetCause (PyObject *ex, PyObject *cause)
BIAMCRIR T 2 IRENC cause By FLET, 7V 75511 NULL 2L TL X W, cause D35
A VARV AN None DELE LN THD e NP DIMF = v 7IITONERTA, T cause NDE
WMERAET,

Z OB X o THEBRAVIC __suppress_context__ IZ True 23t v b ENFET,

5.8 Unicode fINAT ok

IR oR#EIE C 55E5 5 Unicode A2 Eo 72D IBIEL/2D T2 72DIFHL 35

PyObject* PyUnicodeDecodeError_Create(const  char *encoding, const  char *object,
Py_ssize_t length, Py_ssize_t start, Py_ssize_t end,

const char *reason)

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

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

const char *reason)

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

N— a v 3.3 TIEHESE: 3.11

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

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

son)
Return value: New reference. object, length, start, end, reason B %> 7z UnicodeTranslateError

F 727 P EERLET, reason & UTF-8 = a— R XN/=FHTI,
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. 5-Z b7z E T =27 b D encoding BEEIRL 5,

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
5.8. Unicode fIAAF T o b 39
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PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. 52 BNfINA TS =27 D object BIEZIRL 5,

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

int PyUnicodeEncodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py_ssize t *start)
EXNTBINA TS 27 b5 start BYHEZREUSF LT *start WL £ 3, start & NULL THoTERD
FHA BIL7D 0%, KREMLES -1 ZIRLETS,

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ ssize_t start)
BENTHA TS =2 b D start JBMEZ start TRELET. LS 0 2, KBLES -1 KL
9,

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)
EaNEHNA T2 25 end BEEIIF LT *end WML 3, end & NULL THoTldRD F
TFAo BHL7s 02, KRMLZS -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)
EENTBINA TS 227 D end BIEZ end ICRELE T, BIILES 0 2, KBLES -1 ZELET,

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

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

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

*,

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

EXNZHNA T 27 D reason BHE reason WCERELET, MIHILES 0 2, KKL:ZS -1 BiR
L%,
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5.9 BIRDEE

INe 200 C LXVOBIFERH L 2L RICETT 5%, a7 EY 2 —VICHIRREY 2 — I8
RBELET, HREfio/za— F23 LD Python 2— FEHEITT 2D TIERVES (Python 3 — Pk
DOFEXZHBNGEM L ET). 2o OBBAHE L 2D £5,

int Py_EnterRecursiveCall(const char *where)

CLRLVOBHFEFIHLZLES e LTWS E ZAICHIZNIT T,

USE_STACKCHECK D'ER SN TWVWEIHE, OS DRAX v IR F —N—=Ta—-—RLEr¥Y5hr%
Py0S_CheckStack() Z#ffioTF=zv 7 LET, LA —N"N=78—=LTWVW5SK 5, MemoryError %
Y PLEBRTRWMEZIEL E3,

RZZOBEBIIHFO LRIGEL TWERWhE2F v 7 LET, ERIGEL TWAHA. RecursionError
Pty PLEOTRWMEZRLET, 29I TRVWESIZRYeRRLET,

where 1 " in instance check" D X9 BXFHNZL T, HIROEIDBRFRIGEL/-Z 2 TEHEINS
RecursionError O X v —IIEHMETEZ XS ICTRETT,

void Py_LeaveRecursiveCall()
Py_EnterRecursiveCall () ## T X¥ ¥ 3, Py_EnterRecursiveCall() @ RIHL 7 FEUTH LT L
1 EFHEZRTAERD 8 A

YT RN tp_repr ZHEYNTEET 21213, FARLEROUMEIRDLNET, XX v 7 OFF#IZMA,
tp_repr IZERUHZ BT 272DI2A 7Y 27 brilllo TOKBEDRDH D £5, XD 2 DOBBUIZ DERELE
WU ET, FHEMITIX, I 5 reprlib.recursive_repr() L R%ER C DEETT

int Py_ReprEnter (PyObject *object)
THERALIR 2 RS 2 72 DI2, tp_repr DEIEDLETITIH L E T,

ZFOFT7Y 27 BRI NS D oG, ZOBBIIIEORKEZRLET, £DHE. tp_repr
DI, ERERTXFINA T 2 7 VIR TRETT, HlRIE, dict A7V =7 M3 {...} ZRLE
FTL, list A 7= M [...] ZRLET,

RO ERIGEL 72581, ZOBBIIEOBBEIRLET, ZDEE. tp_repr OEZEZ—HKINC
X NULL IR T RETT,

ZNLAN DA, BB R EIR L, tp_repr OEBEILEHE B HMEEZHIFITHLEVER A,

void Py_ReprLeave (PyObject *object)
Py_ReprEnter() T X8 % T, 0 £iIR L7 Py_ReprEnter() OFEH LIZH L 1 BIMHE/RFIUIRD
¥ A

5.9. BROEHE 41



The Python/C API, )1 —2X 3.8.20

5.10 ZEFS

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

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

are all the variables:

C#& Python % AR
PyExc_BaseException BaseException (1)
PyExc_Exception Exception (1)
PyExc_ArithmeticError ArithmeticError (1)
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError

PyExc_ConnectionAbortedError

ConnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedError

ConnectionRefusedError

PyExc_ConnectionResetError

ConnectionResetError

PyExc_EOFError

EQOFError

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

PyExc_NotImplementedError

NotImplementedError

RDAR—TITH<
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R 1-AIOR—IHS5DHE

C% Python % AR
PyExc_0SError 0SError (1)
PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError (2)
PyExc_RuntimeError RuntimeError
PyExc_StopAsyncIteration StopAsyncIteration
PyExc_StopIteration StopIteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit

PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError
PyExc_UnboundLocalError UnboundLocalError
PyExc_UnicodeDecodeError UnicodeDecodeError
PyExc_UnicodeEncodeError UnicodeEncodeError
PyExc_UnicodeError UnicodeError
PyExc_UnicodeTranslateError UnicodeTranslateError
PyExc_ValueError ValueError
PyExc_ZeroDivisionError ZeroDivisionError

N—3 a3 ¥ 3.3 TiEM: PyExc_BlockingIOError . PyExc_BrokenPipeError . PyExc_ChildProcessError
. PyExc_ConnectionError . PyExc_ConnectionAbortedError . PyExc_ConnectionRefusedError
N PyExc_ConnectionResetError N PyExc_FileExistsError N PyExc_FileNotFoundError
N PyExc_InterruptedError . PyExc_IsADirectoryError .  PyExc_NotADirectoryError .
PyExc_PermissionError . PyExc_ProcessLookupError . PyExc_TimeoutError (¥ PEP 3151 T &
DEAZINE L,

N— a ¥ 3.5 TiEN: PyExc_StopAsynclteration ¥ XU PyExc_RecursionError ,
N— a ¥ 3.6 THBMI: PyExc_ModuleNotFoundError.

INBIEHESMEDH B PyExc_0SError DX A4 U7 A TF
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C# AR
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError (3)

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

HER:

(1) ZHUIHDEEFIND 2D DR—=R 7 5 A TT,

(2) Windows TOAERINTVWET, FV Futy ¥~ 1 MS_WINDOWS HERINTVWEIHNT AT ST

T, INEMFSa—-FEHEELTLEXWN,

5.11 B#EZEHTIY

All standard Python warning categories are available as global variables whose names are PyExc_ followed by

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

here are all the variables:

C% Python £ AR
PyExc_Warning Warning (1)
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 TiBf: PyExc_ResourceWarning.

HER:

(1) ZAIPNDOIEREELE H 72 DedDDR—2 7 5 ATT,
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COEOBEIZ. C TErNEZa—FE TS5y b7+ —LARBTAIMEDODH 2B DICT S ETEY2DBD2H, C
5 Python €Y a— %25 b, Z L THEHEDOFIEEMERLZD. C OfEd 5 Python DEEZHEET 2 H D
FT, BARI—T 4 VT A WERTEZITVET,

6.1 AXRL—FT 1 VI RATLEEDI—T1 )T«

PyObject* Py0S_FSPath(PyObject *path)
Return value: New reference. path D7 7 A VI AT LRBEZRLET, 7T =27 bW str 2 bytes
DEEE. ZOBMAT Y RBA 7 VAV FENET, A7 27 b3 os.PathLike f ¥ X7 2 — A%
EELTWBEE, __fspath__ ) 2PMUFH I, ZDRERD str 2% bytes THIULZ DEI BRI N F
T THRITIUI, TypeError A Eh, NULL 2NRENE T,

N—a v 3.6 Tl

int Py_FdIsInteractive (FILE *fp, const char *filename)
filename &\ 5 ZATOFLEE /O 7 7 AV fp DXFER (interactive) TH 2 e EZ LN HEICE (FF

¥nr) ZIRLET, T4 isatty(fileno(fp)) DEIKKREZ 7 7 A VDBFETT, 70—V R75 7

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

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

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

The same is true for Py0S_BeforeFork().

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

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

The same is true for Py0OS_AfterFork_Parent ().

N— a ¥ 3.7 TENM.

void Py0S_AfterFork_Child ()
Function to update internal interpreter state after a process fork. This must be called from the child
process after calling fork(), or any similar function that clones the current process, if there is any
chance the process will call back into the Python interpreter. Only available on systems where fork ()

is defined.

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

The same is true for Py0S_AfterFork_Child().

N—a v 3.7 CEN.
BE:

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

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

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

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

PyOS__sighandler_t Py0S_getsig(int )
STFN T RBIEDS T FANY R I RIELET, ZOBEUT sigaction() F7213 signal()
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DVTINPIINT B2H T v T, sigaction() % signal() ZEEMPFIH L TIERD FEA!
Py0S_sighandler_t (& void (*) (int) @ typedef ik 23T,

PyOS_sighandler_t Py0S_setsig(int i, PyOS_sighandler_t h)

SUFNGIHTRREDOS T FANY RS R L IRHELET,; IO 7 F ANV FS52BELET,
Z DBEEIE sigaction() F721E signal() OWIT NI T 2N T v R—=TF, sigaction() *®
signal () ZEZMUHL TIEAR D £HA! Py0S_sighandler_t i void () (int) @ typedef i & 23l
#HTY,

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

surrogateescape TS — NV R J BffioT, B — LTy a—F 4 Y Z7DNAL b XFEHE2Fa—FLET:
Fa— RKTERWVWAA ME U+DC80 25 U4+DCFF ETOHHOXFE L TTFa—REINET, N4 b
g sy — b XFe L Tra— REh2581E, 20FE7a3—FT250DTIER < surrogateescape T
TNV RITZffio TN, M ZZ R —TLET,

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

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

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

UL XBVHBERINZTA REX T 7 X —LFINDRA VRERLET, TOXED 2T 20121
PyMem_RawFree () %o T 72\, 51 size 5 NULL THRWEEZ., null XFLHDT AL Ry 57
R — D %E *size "NEXAALE T,

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

CIATI7V—AZHRVIRD, Ta—-FTOLI7—3RHID I EEA,
Fx 77 R=XFHNENL SXFINTRTITNE Py_EncodeLocale() BAEIZH > T 72 W,
BE:

PyUnicode_DecodeFSDefaultAndSize() B XU PyUnicode_DecodeLocaledAndSize () FA%K,
N—a ¥ 3.5 THE.

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

6.1.
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N—Y a v 38 TZHE: The function now uses the UTF-8 encoding on Windows if

Py_LegacyWindowsFSEncodingFlag is zero;

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

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

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

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

LA XEVERINTEAAL PLFHANDRAL VX EBRLET, ZOXEVZMNT 2 DI121F
PyMem_Free() Zfio T /EEWV, TVaA—FZI7—2RXEVFRT 7 —D L =X NULL KL £73,

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

character on encoding error.

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

PyUnicode_EncodeFSDefault () 3 XU PyUnicode_EncodeLocale () BAHL

N—a ¥ 3.5 TEM.

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

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

Py_LegacyWindowsFSEncodingFlag is zero;
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6.2 > X7 LA

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

PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. sys £ 2 —LD name 7Y =7 F &R T h. 1FE LRTIUIHFIS
ZREEETIC NULL 2R L £3,

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

void PySys_ResetWarnOptions ()

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

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

affect the warnings filter list.

void PySys_AddWarnOptionUnicode (PyObject *unicode)
sys.warnoptions I unicode ZBMUL 5,

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

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

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

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

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

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

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

N— g v 3.2 TEM.

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

N—a v 3.2 @M.

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

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

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

N—a v 3.2 TEM.

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

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

set on failure.

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

cause reference leaks.)

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

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

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

deprecation warning was raised.

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

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

API are called for all interpreters created by the runtime.

userData KA > 2E7 v ZEABIZEINE T, 7y 7R V24 200U I 0d LA
WDT, ZDRA ¥ RIZEE Python DREESBINETIED D VA

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

Exception (other errors will not be silenced).

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

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

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

N— ar 3.8 TE.

6.3 7Ot XFIE

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

void Py_Exit (int status)
BEO T ot A% T LES,Py_FinalizeEz () ZMOH LB BHEC 4 75 ) BID exit (status)
PR U E T, Py _FinalizeEz () LT —IZRo7GH. BT RAT XA 120 TREZNET,

N—Tar 3.6 TEHE: RTUHOL S —I3MEI LD L,

int Py_AtExit (void (*func)())
Py_FinalizeEz () 7 LU T 2 HRARNI 21T 5 B (cleanup function) ZE#HR L £ 3, HRIERHAE
BIIBIEBE L TREH X, EZRLER A, AT 32 ORBRUIEEB T BIRTEE T, BRITKINT
Y, Py AtEzit(O X 0 BIBLET; KT 2L -1 2IRLE T, REBRICER L BRIGBRLEREED 50k
W E T, KBIEE A —E L2 S EE A, Python ORI T I IR LR
BEDLENIET L TWB DT, func 225307 % Python API MEFH L TERD ¥ A,

6.3. FOt & 51
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6.4 EZa—-ILDAVER—-F

PyObject* PyImport_ImportModule (const char *name)

Return value: New reference. Z DBEIE RTINS PyImport_ImportModuleEz () % HAi{bL7z4 >
X7z — AT, globals B XU locals 51#% NULL O F FIZ L., level % 012 L72d DT, name 518
Ry "REENZES (DD 8y r— /@‘&7‘&/1~}b%’f?aib“€lﬂé ). fromlist 518DV R
Pl cEmER, RYERES 2—AZ2E80 Ly LRy F =Y TRERAMDEEY 2 -1
(named module) 1272 k92 L EF, FEERMB S DD FHITIE. name BEFIZEY 7ES 2 -1 T
BTN T —VREELTWEEAE, v r—Y0 __all__ ZRIHEEINTWE T TEY 2 —
O—RFXNTLES EVIEEADRDDET, ) A VR=—FENLET 2 —NAADHFLBRBHREELET,
KL HE 3B ZEy P L, NULL ZIRL %3, 4 Y HR— MRRLZZEY 2 — 113 sys.modules
IR T Ao

Z ORI EICHEN A VR — PR L $9

PyObject* PyImport_ImportModuleNoBlock (const char *name)

Return value: New reference. Z DBEEUZ. PyImport_ImportModule() DFEILTFEDTA V7 ATT,

N—Ta v 33 TEH: o, ERENDAL Y FIZk>oTA Y R—tay 73 iTbaTWigak
BNEEC KL CTWE L7z, LA L Python 3.3 Tld. KD OHM TR Y J XX —LNET 2 -1 T LD
By ZIZBITLDT, ZOBBORIILIRZ VI D IEXPHETIED D £EA

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

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

AAD Python BAEL __import__ () ZHidre K< b2 b FT,

)?: D, A Y R—FIRZET 2= by TLARLASY & —IADH LWBIEH, KL - 5BE 365
ELTN&L% LEJ, __import__() LRI LI, RN T =YY TEY 2 —A»ERIIT
L EE, ZETRY fromlist ZIEEINTRLINE. by LRV DAy r =V %IRLET,

A4 VR—= bR UTIGEE. PyImport_ImportModule() L RIRRICATELRES 2 —LDA TV =7 b
ZHIFRL %35

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

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

AABD Python B __import__() 25T K< 22D FET, 2WV50b, EED __import__() X Z
OB EEHETECHLTWE 25T,

)?:D{ . A VE—PEINEET 2D by TLARARY F—IADF LW, KL 8581365
BOELTNULL 2R L% 9, __import__() &L XS RNy Fr—=YDH TEY a—ApERI N

L EZ, ZETRY fromlist ZIEENTRLINE. by L RLDARy =P %IRLET,

N— ar 3.3 TEM.
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PyObject* PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals, Py-

Object *fromlist, int level)
Return value: New reference. PyImport_ImportModuleLevelObject() &L TWE 3§ A5, name 3

Unicode 7Y =27 FTl3{ UTF-8 Ty a— RINEXFHTHBEATELED T3,
N—V gy 3.3 TEH: level ITIXDIFPADHEIIFHTEERA,

PyObject* PyImport_Import (PyObject *name)
Return value: New reference. BIED 7 4 V5 R— b7 v VBB Z#MPUH T D OEKED L VX7 2 —
ATY (level 120 ZHIRT 2, #HdfA Vo R— P 2EKLET), ZOBBUIRTED 71— VEREEEN
@ __builtins__ 5 __import__() BAZMIHE L3, T4bE, WEDRKEICA VA =1 ENT
WHAYR=F T I ffioTA VY R=FEITVET,

Z OB E K 4 R— R 2FHLE T,

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. €Y 2 —L % — K (reload) LET, B EEHAI—-RFLAZEY 22—
Dy TLN Ry = INOHTBBRICAD £, RRLEGEICEHINZLY L. NULL 218 L %
T(ZOHAETH, BV 2—VEEREIATVWIHEERH D ET),

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. €3 2 —VZIZWHIGT B ES 2= A7V 27 bERLET, name
51803 package.module DTERTHDLEVER A, ETEY 2 —AHFLXKYUTIEI 2 —A2HI0Y
IR, BINEHREI 2 — L EERLTEY 2 — LFHECHAL 23, RRLHEE &G4 %
v LT NULL 2R L ¥73,

AR ZOBBIIEY 2 —LDA VER— b — FEITVERA; TV 22 FEREr— FIRTHRI
R BOEI 2a— VA7 7 b 2B25Z8ICRDET, PyImport_ImportModule() % DHIEX %
foTETa—% A VR=PLTLZEWV, Py MR THE L name BEELRWVIEE, Sy 7 —
UREEIIER SN E Y Ao

N— ar 3.3 TEM.

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. PyImport_AddModuleObject () & {lTWE F 25, name 5% UTF-8
Ty a— REINEXFH TR Unicode 77V =2 M EFHT 2 HTHEZD 75,

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference. €Y 2 —N 4% (package.module XA THHVWEEA) BX U Python D
NA Pa—=F7 7 A NRHHAIABEE compile() THRONALI— ATV 27 FRITITEY 2 — L% H—
FLET, EVa— VA7V 27 bAOHLBBREZREL T, KRLLEIIHNZL Y + L, NULL
ZIRLUET, 722 X PyImport_EzecCodeModule () DILIRIZA - 722 name 2% sys.modules IZA -
TW22 L Th, AV R=PIEMLEEY 2 —)LIid sys.modules ICHED £H A, Lo RERZE

6.4, EZa—-IILOAVER—-F 53
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¥ a2—)L% sys.modules KT DRIEMTHD, ZOIIRET2a—N%EA VK- FFTE2a—-FiZtoT
F. EY 2= VOREN DD LN (Y 2 —WMEEDERD HHANTENTZIRED2 D LAKRW) 256 TT,

T a2—I)LD __spec__ ¥ __loader__ MELHREINTOVARITFIUE, HEUIRMENHRESINET, spec
D a—X—={F, EYVa2—1AD __loader__ A (b LFEINTWVIUL) ZHICHREZ N, £S5 TRIFNUT
SourceFilelLoader DA Y A X VAR ESINE T,

EVa—ND __file_ BHIEZa—F 47T 27 D co_filename \KEEXNE T, b LEYIRGES
__cached__ "NbdREINZET,

COBEIE. TTRA VR PINTWVEEY 2 —LOBEREHR— FETVET, BERNICEY 2 -1
DFE v — F&2{T5HEE PyImport_ReloadModule () LML TL 72 &\,

name 7’ package.module FERD F v "ERETH - 72B/E. FEERIN TRV Ay & —IMiEIXZ
DIER SN VE IR F3,

PyImport_EzecCodeModuleEx() & PyImport_EzecCodeModulelWithPathnames() HZRL T 72X
[

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
Return value: New reference. PyImport_EzecCodeModule() I TWE T2, pathname ¥ NULL TR
WISBIZEY 2 — VAT P27 bD __file__ JEMIC pathname DRESI NS miH B D F3,

PyImport_EzecCodeModulelithPathnames () B L T 72X\,

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

PyObject *cpathname)
Return value: New reference. PyImport_EzecCodeModuleEz () XL TWE T2, cpathname 53 NULL

TRWEBICEY 2a—NA 7P 27 MDD __cached__ BMIC cpathname DEREINLHBELDET, T
50 3 ODEBDS L. ZOBMBMOBERIEE LVWTT,

N—Ya ¥ 3.3 TEM.

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

char *pathname, const char *cpathname)
Return value: New reference. PyImport_EzecCodeModuleObject () A TWE T2, name & path-

name. cpathname 75 UTF-8 TLY a— FEINLXFHNTH 2 H0ERD £3, L pathname 25 NULL
D&, cpathname 5. pathname €D K 5 RAIZIZZRNEDp T Z2AADRINET,

N—a ¥ 3.2 TEM.

N—=Ta v 33 TEHE: N[ ba—ROAARDPEZSNIHEEICDA imp.source_from_cache() 23V —
ANRADFEICHEHEINE T,

long PyImport_GetMagicNumber ()
Python N4 ba—=KZ7 > AL (Bl .pyc 774V) DRI v 7 F I N=%RLET, I v7F -
BAL FIA=FT7 7 A NVDBRHID 434 M2, VMLVIZYT 4 T YN A =X —THNEZNETT, T
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S—DGEF -1 BIRLE T,
N—Tay 3.3 TEH: RRLEGEE -1 OEERLE T,

const char * PyImport_GetMagicTag()
<Yy 7R INFH)E Python N4 ha— K77 414D PEP 3147 74 —< v FTIRL EJ, sys.
implementation.cache_tag DIENEETE, 2O ZOBEBOMROL D IMEHINETH 2 Z r ZiFIcH L
FL x5,

N—a v 3.2 Tl

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. €Y 2 —NVEHD-HOFFE (WHW2 sys.modules) ZiRL F7,
CORERA VR TV RILIC—DR T H2EMBOTHERL TS0,

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. 52 6Nz RIDEICA Y R— MEADEY 2 — L ERLET, TV a—
AL VR=PEINTOR2o5EE, NULL 23R LETH, =713ty PLEBA, EV2—LDOM
RICKBLZHEIR NULL 2Rl =5 —%+ty PLET,

N—Y a ¥ 3.7 TEM.

PyObject* PyImport_GetImporter (PyObject *path)

Return value: New reference. sys.path b L { 1% pkg.__path__ OEHRTH 3 path ZRAMF 270D
ATV VR LET, BEICK 5 TiE sys.path_importer_cache HENLHET 22 dH D F
T, DLERLATI 27 MDF v v P2 XN TR LGEIL, path EREZWMZ 27 v V8RN D»2 %
T sys.path_hooks ZZEALE T, £D7 v 7 b path BREZWAIRVIEEIX None ZIRLET; 2T X
D. path based finder 232 D path BREZ R 2720047 =7 VPR OLNRP -T2 ZETHIL
TEWER ET, BRIELNLA TP 27 bk sys.path_importer_cache "Fy v a2 l, A7V =x
7 MO BIREIR L ET,

void _PyImport_Init()
4 VR— MEBZHELL £5. WEMERZZ T D7D ORETT,

void PyImport_Cleanup()
BV 2T =T NAEFEILET, WEMERZZ T DD OREETT,

void _PyImport_Fini()
AVR—MEEERTIUHELES, NEERZ OB TS,

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name W HZHD 7V —X (freeze) SNET 2 — L%k —FLET,
BT 2L 1%, EV2—ADBROMPERIo5EITE 0 2, HIHHLB KK L 25810364 2 1 v
PLT-1%2BLET, B— NN LAEEY 2 =TT 7L AT 5I121E PyImport_ImportModule() %
o T IV, (Note ZORAEIINWE AR 2B AHTTT — ZOBBIZEY 2 — A3 TIZA ~
R—=—rEh TV YB—RFLTLEVET, )
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N—3a v 3.3 TEM.
N—=Parv 34 TEHE: __file.  BHIEDIIEI 2Lty PENFHA,

int PyImport_ImportFrozenModule (const char *name)

PyImport_ImportFrozenModuleObject () L TWE T A, name i& UTF-8 TL Y a— F XN/ FF)
DRDH Y, Unicode A 7Y =7 b ZMHT 2[R0 3,

struct _frozen
freeze 21— 7 4 U T A DPERTZEIR TV —XLET 2 -V T A7V FXOBERIERTT,
(Python Y —REAYID Tools/freeze/ Z LML TL &) Z OMEEIADEFIT Include/import.h
HH, UFD LS o TVET:

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

};

const struct _ frozen® PyImport_FrozenModules
ZDRA Y ZIX struct _frozen DL A —FHh 5K D BIHGDEFRD X VN0 NULL 2ERIZR->TWVW5
O RBANEET XN E T, 7V —RSNLET 2V Zf VKR—-—PFTEHLE ZOT—T L%
MRBRLEST, y—F =T 1 ®BOa— b6 ZOKRA Y RITHBNIZF#E T T BRNcERS N7V - X1k
EY 2 VORGERMTLLOCTERT,

int PyImport_AppendInittab(const char *name, PyObject® (*initfunc)(void))
HEFOMABABES 2 — VT =T NVICH—DET 2 —VEBMLET., ZOBBIIREELZBENE L
PyImport_EztendInittab() D F v XBEAET, T—T7UHHERTERWVWE 22T -1 ZIRL ¥ T, #Hii
EY 2—WE name TA Y R— b TE, BRINCA VR— s 2RALZBIECH SN 2BE L LT initfunc
ZEWE T, Py_Initialize() & D DANIHEEH X RITNUIRD EVA,

struct _inittab
HARABEY 2 =LY A PAD—DDLY bY ZEAB L TV AHEATT, VR PHOSHERIIE, 1>
2T RNHHAAEN TV B EY 2 — L OAHT & WIEILEIEDEE SN TWE T, Python ZH#eiAte &
5770 T ME. ZOEERDOEH Y PyImport_ExtendInittab () ZiAEDHE T, BIMOHAIAA
EY 2N ERMTE T, MEAKIE Include/import .h TUTD XS ITEREINTVET:

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

};

int PyImport_ExtendInittab(struct inittab *newtab)
MMAABEY 2= NDT =T NRZ—HOEI 2 — L EBMLET, ALY newtad IX name 7 4 —JL K3
NULL 272 TW3 £ ¥ FFI)b (sentinel) =2 b U THIEGZ N TWIRITNZZRD ¥ A, LY FXVEEZS
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ZABNRPoGEICEXETVENIEZPDLNERA, NIT 2L 0%, AT — IV EILET 50D
WA ZHRTER2 o EEITE -1 BIRLET, BENERLZEE, Y 2 —Wd—YINE
T MTBMINER A, Py _Initialize() & D DANCHEIHI RIFEIRD TR A,

6.5 7—2%5%|{t (data marshalling) OH7K—k

IRV —F BHE, marshal €Y a2 — L e RILEREZFH o 2BFIEA T 227 v %2 Ca—Fhofz 2551
LET, BILERATT —22HEsHITBEICMA T, 7—2%20ARTEBD DD 3, BIbEIh/zT7—%%
BERT DT 7 A NIANA FVE— FTHLANTORITINUIRZ D A,

BAEIZ R IMIDEITK B KD il E k3,

CDEY2—LTE 320DN=VaryD7—KEXEY K- FLTVET, X—Ya ¥ 0 3 EROHDT, N—
Yar 11 intern (XN FHET7 7 AVATHAEL, F~v—> vy MLoRICHHEFINL X S5ITLE T,
N—=P a2 v 21F, BFE/NUSEICHLTAL F Y 75 —~<y b EFAL 3, Py_MARSHAL_VERSION [IHFED
N=Yay (N=Yarv?2) ERLET,

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long BIDEHUE value % file ~NEFLL EF, ZOBEEIE value DFHT 32 By F2E AL T,
24T 47D long B A4 ITIFBEIRI L E¥ A, version &7 7 A V7 4 —<v bERLET,

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

that.

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
Python 7Y =27 b value % file NBHFUL L 3, version &7 7 AV 7 4 —~< v bERLET,

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

that.

PyObject* PyMarshal_WriteObjectToString(PyObject *value, int version)
Return value: New reference. value DEEFILRBAD A o724 M TP =7 b ERLE T, version 1
T7ANT =<y P ERLET,

o e[S &, BINLSNEZRFHARE £ T,

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

read in using this function, regardless of the native size of long.
T —D%E, #Y)RHIS (EOFError) ZF%EL -1 ZIRL £,

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.
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T 7 —DE. EYIRHIS (EOFError) #REL -1 IR L E T,

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

reading.
I 7 —DE. EYIRFIS (EOFError, ValueError, exc: TypeError) Zi%E L NULL ZiR L £,

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 —DHAE. #Y)7 S (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 D63 len XA b DAL RN 77 HDT =X A MY =405
Python A 7Y =27 v 2IRLE T,

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

6.6 5|HDEIREIEDIBE

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

RAOWHHEIT 2 3 oD B Pydrg_ParseTuple(), PyArg ParseTupleAndKeywords(), B X Of
PyArg_Parse() Z\WFh s EBRXXEY (format string) ZHWE T, ERXXFINE. BEPZ IS T
DFIECET 2 EHREBRAZ2DICHVONE T, WThoBEIcBIT 2FH AT, RLERZFoT0ET,

6.6.1 5|BZMFITI S

FAFINE, vufixziidznll bo 7 HXEAL (format unit)” 26 WD LB F T, 1 DOFXHEMII 1 DD
Python A 7Y =27 2R L ET; @HZHE—-DOXFh, EXBND 5722 XFHZFENTH 72 DIZ D $3,
st e LT, fRITHONA TWARWERBNSCFIBE—D T F L AGBITHIGT 2580020 H D 5, XU
ToOFHATE, SIHFDOWIERIEREA TS, () F5INCTH o 728013 E RBEALTHET % Python oA 7
V=7 MTE; (A FHNMEZ 7 FLRAELTABRICHES C oZBHEITY,
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NXFEH Ny T 7

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

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

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

FIZERENTVWRWES, Ny 77— NUL RigEXhTWERA,

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

AR 2To # MO T7x—<v b (s#, y#, B E) BT, length 518 DE! (int 2> Py_ssize_t) I& Python.
h % include ¥ 2 HiiC PY_SSIZE_T_CLEAN ¥ 7 0% EHRIT 2L THIL X3, v 7 uadERINTVEE
A length (& int B T34 < Py_ssize_t BT D £F, ZOZEHIRKD Python N—Y a Y TEEI N,
Py_ssize_t DANYR—FEINT int EP K- bIhRLRBTL x5, HIZ PY_SSIZE_T_CLEAN ZEFHL
7IESDBRVWTT,

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

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

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

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

s# (str, i LERA® bytes-like object) [const char *, int or Py_ssize_t] s* &[AlU T3 %%, mutable 724
TVl FEZITWMD A, FRIZ2 00 CEBIHNENE T, 1 DBIX C XFHADKRA ¥ X —T,
2O0HIEZFDORITY, ZUTM-7FFNE null N4 F2EL2H LALEH A, Unicode 7Y =7 M
futf-8' T aA—7 4 Y7 RAMLT C XIS N E T,

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

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

z# (str, i LERAD bytes-like object F71zId None) [const char *, int or Py_ssize_t] s# Xl TWE 3
A3, Python # 7Y =7 MiE None TH k<. ZOHAIWIE C DRA Y ZIE NULL Ity FEXNET,

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

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

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

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

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

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

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

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

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

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

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

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

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

Z# (str X7cld None) [const Py_UNICODE *, int &7zld Py_ssize_t] u# ITUTWE T2 Python 47 =
27 F& None T3 K<, ZDHFEITIE Py_UNICODE HEA ¥R NULL ity hENET,

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

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

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

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

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

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

et (str, bytes 7zl bytearray) [const char *encoding, char **buffer] es ERIUTT, 7272 L. N4 FXXF
FIATY 27 bexya— FLESFTIELET, 2obD, BETENS P XFHNATS =27 b3R5
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ARCE LIy a—FEFoTW2EHDEREL T,

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

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

ZOERONMHEIZIZZODE— FBH D 3

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

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

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

et# (str, bytes F7cld bytearray) [const char *encoding, char **buffer, int £7=I& Py_ssize_t *buffer_length]
es# LAUTS, L. N MFHA TV 27 b2z ya—FLESTIELES, 2oflbh, F3&
TREANA PXFINA TS 27 PRI RXRE LIy a—FEfoT0abDEEL 7,

£
b (int) [unsigned char] Python OIFEDEE%Z, C O unsigned char BID/NI RS UEBICEIL 5,

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

h (int) [short int] Python O %, C @ short int ANIZHAL %35,

H (int) [unsigned short int] Python O¥¥%, F— 70 —F =2 v 7 %{TH 2, C D unsigned short int
RNCZRL 5

i (int) [int] Python 0¥ %, C @ int BUTEMRL £7,

62 E6EI-F1UT1



The Python/C API, JJ—2X 3.8.20

I (int) [unsigned int] Python O %, +—"T70—F v 7 %21{7HFIT. C @ unsigned int BUTEHL
S

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

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

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

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

n (int) [Py_ssize_t] Python 0¥ % C O Py_ssize_t BUCEHIL £ 73,

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

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

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

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

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

ZOMtDA T o b

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

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

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

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

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

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

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

N— ar 3.3 TEM.

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

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

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

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

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

N— ar 3.3 TEM.

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

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

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

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

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

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

API| Ba%

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

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

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

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

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

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

N—Tar 3.6 TEH: MEEAFIE =EINL 7=,

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

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

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

N—a v 3.2 TEM.

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

*name, Py__ssize_t min, Py_ssize_t maz, ...)

T X —ZEUS R BEIC LT, 5O EIEE T 2 FE TN EHVEL A, X7 XA XDEIFIZZD
FiEEMESBEEE. BREST— 7., £2E3XY v FEST—7VINT METH VARARGS ¥ LTEE L%
AR D EFV A EBIBDA 72X TN args ITELET; 2OXRTNVEIRED X T TRIFIIRD
FHA RINOEZIDHRL D min T, maz ZBIATERD FXA; min & mar PFELLTIHhE
WER A, il EEBEICE S RITUIR ST, BMBITIEIE Pyobjectx ZEADKA ¥ X TRRIFIUT
D FERA; ZThoomBsIEIcIZ. args DEBAD £F; HOZIRIIMBHSRTT, £ 7> a2 DRI X
ZITHIET BERD S B, args ITHEELTVWRWDDIZIZMEAAD THA; FFOH LENZZH S DOfEZHIH
fLLTBLRTIL R '9 FHEA. ZOBEBIIRIIT 2 EERL, args D3R TV TR WIGECHLE - 728
DEZEDPA> TVBRGEEBERLET; M5 0DKREMEE GE 3N EEY PLET,

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

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

return result;

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

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

6.6.2 fEDEFE

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

Return value: New reference. PyArg_Parsex() 7 7 3 U OBAZITELS D }if){fzﬂ%_t@i_ﬁﬁ'(iﬁui?
K MEFNCEEDNT, Fe Rl e AR L3, AR LEZREL T, =7 —0DHEITIE NULL 2R L £ T,
NULL ZR§5a. i zeXt35CTL x5,

Py_BuildValue () WEHICX TNVEERT 2 LIIRD A, ZOBEBBE I VEERT 2D1E, HEXF
FNZZ DO EOFERFANA -2 T0DE L T TT, EXLFHNNZEDLE None iR L F3; HFXHFIH
B =D Ao TV A A, EREMNTHEINTVWAMSLrDOA 7Y =7 PRKEZRLE T, 4 X
HXER 1 DOXINERT XS ICHEGT 2121, AUERCHbE R Z2 0 T,
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HRXHL s R s#t DHFED LI, ATV =7 PRI IRCT -2 26T 2DITXEY Ny T 7 %
NRIARZR LTETHRIE, HELLT—Xidav—EhET, Py_BuildValue() DVER LA T =
7 ME, BMUHUHEIDRE LNy 77 2R U TSR LUERA, AIOEVWAZTHUL mallocO) ZFEUH
LTXEY ZMRL. Z0% Py _BuildValue() WK L5GE. 2 — FNT Py_BuildValue() iR o7
% T free() ZMUHITEELDHZ L WVWS LT,

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

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

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

s# (str 7% None) [const char *, int £7zld Py_ssize_t] C XFHr ZDEX% 'utf-8' = a—
T4 Y7 %fioT Python str A7 =27 MIEWML %59, C XFHIRA &P NULL DIFHE, B
WA X AL, None 1T/ D £3,

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

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

z (str F7=I3 None) [const char *] s R UTT,
z# (str X7cI3 None) [const char *, int £7zId Py_ssize_t] s# RUTT,

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

u# (str) [const wchar_t *, int &7zld Py_ssize_t] Unicode (UTF-16 %7:1& UCS-4) 77— & DN v
77 X%O)Eéﬁ)fo Python Unicode 7Y = 7 MZZH#L £, Unicode Ny 7 7 RA > X3 NULL
P, e SIIMEAH XN None 122D £3,

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

U# (str F7cl& None) [const char *, int ¥7cl Py_ssize_t] s# L[F LTI,

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

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

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

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

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

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

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

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

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

n (int) [Py_ssize_t] C @ Py_ssize_t % Python QA 72 = 7 MIEHL 3,

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

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

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

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

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

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

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

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

[items] (1ist) [matching-items] C OED & 7% 285% ., [F U EELZ D Python ® VU R MIZE#L
9,

08 E6EI-F1UT1



The Python/C API, JJ—2X 3.8.20

{items} (dict) [matching-items] C DfE72>5 75 5FC5% Python OFFFICEMRL T, —HDRT 15
%% C OfER., ZhzhF—BIMMEL 2o THFICEMNE N E T,

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

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

6.7 XFIDE#HEERL

ezt e . HRCTII N O 72 O BRI

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

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

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

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

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

CNODOBEBORIME (LR TE o 2 LET) BZUTOBEKERSL T

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

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

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

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

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

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

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

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

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

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

N—a v 3.1 Tl

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

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

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

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

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

1)

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

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

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

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

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

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

6.8 VLY aY

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

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

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

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

int PyFrame_GetLineNumber (PyFrameObject *frame)
frame PEREFAITLTWBITHESERLE T,

const char®* PyEval_GetFuncName (PyObject *func)
fune BB, 7R, A VARV AF TP 27 N THIEZDLTHTE. £ 5 TRITNUL funec DRIERL
i\j—o

const char* PyEval_GetFuncDesc (PyObject *func)
fune OBENMAFT 5, fRFCFES (description string) 2B L £3, RO HEIZ. BE XY vy Rz LT
”()”, ” constructor”, ” instance”, ” object” T3, PyEval_GetFuncName () &#AEXNTAER, func D
AR

6.8. UJLo> 3> 71



The Python/C API, )1 —2X 3.8.20

6.9 codec L X M) &HR— MEAEK

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

BWEAH LT, 2O encodings Sy 7 — I DEICHREBEROLHICEK S L 51T, £/ —-RFXhT
WEWEEIEZe—-FLET,

int PyCodec_KnownEncoding (const char *encoding)

encoding D7z DEFR X417z codec DFET A LEIPIIELT 1 20 0 BIRLE T, Z OBEBUIHE K
WLET,

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

encoding WG CTHRO» o722y a—XBEBUIX LT object ZELFE T, T7—NAY RFY YT XYy R
errors CTIREL E T, errors X NULL Td &<, ZOHEIWEZFD codec DF 7 L b DAY v FHFIFH X
NET, TV a—XDEOH»ERH 75513 LookupError #HAEX B E T,

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

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

encoding IZIGCTRDOD o727 a— XN LT object ZELET, TT—NY RV TRV v RIX
errors TIREL E T, errors I NULL Td X<, ZDHEIEFD codec DT 7 4L FDX Y v FHFFHX
NET, Ta—XDROD5Lh o 725E1E LookupError # RAEXIEE T,

6.9.1 O—7vJ#&E API
ROBEETIE. XFH encoding 32T/ NCFIZERT 5 Z 2T, IFEM, KXF/NXFEEHELUIRREZLE
T A—T v ZWEODHIRVEE. KeyError %% E LT NULL %R L ¥£9,

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% 5817z encoding D7 2 — X E R L £9,

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

Return value: New reference. 5 % 547z encoding @ IncrementalEncoder 7Y =2 b ERLE T,

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

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

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. 5-%2 517z encoding @ StreamReader 7 7 7 b VAR 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 NV FADDDa— LNy 7B error %2 name TELET, TOa—L "y ZEEIX. a—
T IZMIYA—-—RTERVWXFE/TA—-FTEROANS MEBL LR, Z20oxrya—-F/7a—-FH
BOMFULH LT name PIEEINTWSHIOH XN E T,

a— I XNy Z7i& 1 o ®5 ¥ L T, UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError O E¥NHADA Y A XY AZZITWMD T, 2O Y RAX Y AZMEDH
B3FHNRNA PHNCBT 2TEHE . ZDOIRDOXFAFOL 7y FRF o TVWETS, (ZOEREZIUTS
3 72D DB DOWTIE Unicode FINA Tz b 2SR TLZE W, ) a—nANy ZiZEI A5
EREXEIZD, 2BEOXINVIHEO Y — 7 » 2ORE & encode/decode % FHT 2 7LD FHIHD
A7y b RBIBHEBHL TRLET,

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

PyObject* PyCodec_LookupError (const char *name)

Return value: New reference. name TEEREINIZT T =AY RY T a— Ny JEBEREBELET,
Feill7s3& £ LT NULL A I NG, Tstrict” DL T =Y RU rZa—uNy ZEERL £3,

PyObject* PyCodec_StrictErrors(PyObject *exc)

Return value: Always NULL. exc e L TREZBTE T,

PyObject* PyCodec_IgnoreErrors(PyObject *exc)

Return value: New reference. unicode T — %ML, FEDOANZRF v FLET,

PyObject* PyCodec_ReplaceErrors (PyObject *exc)

Return value: New reference. unicode =7 —% 7 %> U+FFFD TEZ#1X F3,

PyObject* PyCodec_XMLCharRefReplaceErrors(PyObject *exc)

Return value: New reference. unicode encode =7 —% XML XFZRCTE I T3,

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)

Return value: New reference. unicode encode 5 —% NNy 725 v ¥ a LA —7 (\x, \u, \U) TE&
EF L=

PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
yooj y p

Return value: New reference. unicode encode =7 —% \N{...} TEZI F7,

N—a v 3.5 Tl
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WRATS TV LY (ABSTRACT OBJECTS LAYER)

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

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

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

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

Py_RETURN_NOTIMPLEMENTED
C B & Py _NotImplemented %R MM ZEYNIITWE T (755, Notlmplemented > > 7L b
YOBRAY Y P EEP L, BHILEY),

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

int PyObject_HasAttr (PyObject *o, PyObject *attr _name)
o WEMW attr_name ZFOr 21T 1 2. ZhHADEL 212 0 ZIRLE T, ZOREEIX Python X
hasattr(o, attr_name) 2[EUTT, ZOBEKIIFEITHIILET,

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

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

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

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

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

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. BiA 7Y =7 + @ tp_getattro ARy MNMI@EINE, BEZEET 2/
M 2B T T, ZOBE. (B LEETIR) A7 =227 FVOREMYE __dict__ MR, A7 =2 b
D MRO 2537 7 ADHERCDHDTAZY) TR EHL £F, descriptors THEDIBRNSHTWSHED
T—RDTFTRAYZ Y FREZA VAR ZADBELDESEEN, JETF -2 7R 27 ) FR2B3REILICShET, R
535 670 728551% AttributeError ZiEH L £35,

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

v 7% NULL OB EDHIFRENE T2, ZORREIIIEHESRTH D PyObject_Deldttr() > DHE
FLWTY,

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

v A3 NULL O E B HIFRI N T, ZOERIZIFHEIETH D PyObject_DeldttrString () %Zff
5 @iﬁ%i LL\TTO

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
BHEORE L HIBRZAT S AR T, BA 7227 VD tp_setattro Auy MIBINLET, +7
P27 bD MRO IKH B2 7 ADHENSLT—RFT 4 A7V 75?’5:3‘7&/ R0 7358134 Y AKX R
DEFICDH 2 BEORECHIFRE D bEEINE T, ZITRVERE, (B LEFEETIR) A7V =227 1+0
__dict__ WWEMEFRED LLXHIRLE T, I35 0 2REN, 5 THRWESIX AttributeError
DPIEHEN -1 PRENET,

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

FT7P =27 b oD attr_name EWVWHHDOBUEHIRLE T, KRNI 2L -1 ZRLET, Z OB
Python X del o.attr_name ¥[H U T3,

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

N— a3 v 3.3 TEM.

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

N—Y a ¥ 3.3 TEM.

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

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

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

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

N—=Tay 34 TEE: 7774 72N ERS TETHRWI 2 2HEET 2 OfElRNZ X512, 2O
FNy T 7H—2ar2EBL LR DE LR,

PyObject* PyObject _ASCII(PyObject *o0)
Return value: New reference. PyObject_Repr() Y[Akk. A7 =2+ o OXFHIRBRZFHEL T35,
PyObject_Repr() IZ & - TRINXFINCEENZIE ASCIL X FE, TATF—7XF \x. \u. \UT
IR =7 LET, ZOBEUL Pythoh 2 @ PyOvject_Repr() MiRTXFHN L H UXFHNEAEKRL 3,
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ascii() WXk oTHEUHEINE T,

PyObject* PyObject_Str (PyObject *o)

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

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

PyObject* PyObject_Bytes (PyObject *o0)

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

int PyObject_IsSubclass(PyObject *derived, PyObject *cls)

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

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

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

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

int PyObject_IsInstance(PyObject *inst, PyObject *cls)

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

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

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

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

ATV b cls L EDRIEY 5 AN AL R ENGHE, B __bases__ (ZHUIKIEY 5204
FATRIAUSE SR B85 L TLBETEET,
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int PyCallable_Check(PyObject *o)

ATl o BFOHULAIREL 7S = 7 b E I DHNRET, A 72 =7 PR LAJRETH 2 L &
12Kl Z5TRVEZITIZ 0 ZIRLE T, ZOBBIFCH LIEHITKRIIL 7,

PyObject* PyObject_Call(PyObject *callable, PyObject *args, PyObject *kwargs)

Return value: New reference. WUV LRJBEZ: Python DA 7Y =2 b callable %, X 7L args £ LT
520N 358 8E kwargs ¥ LTEZ N2 H4FT =258 2 IMTHLET,

args X NULL TH > TER 5T, 5IELE L LEWEAIZED X T2 H - TL 72XV, kwargs 1 NULL
THHOEEA,

B L7260 LoEREZIRL, RBLZSF0 22X L NULL 28R L3,

ZAUIRD Python O & FFTT: callable(xargs, *xkwargs) o

PyObject* PyObject_CallObject (PyObject *callable, PyObject *args)

Return value: New reference. W-OVH L AJBEZR Python A 7Y =2 b callable %, X 7L args £ LT
26N 258 e IO L3, 5IBBPPELRIGEE. args 13 NULL THWEE A,

RN L7 PO L ORERZIR L, KL 505 2% L NULL 238 L %5,

ZAUIRD Python O & [FFTF: callable(*args) o

PyObject* PyObject_CallFunction(PyObject *callable, const char *format, ...)

Return value: New reference. WEUMH LWATHEZR Python 7Y =2 b callable ZR]ZEEMED C 518 &
IO L 3, C 5l Py_BuildValue() JERD 7 + —< v M XXFHIZfH- TR L 755,

AL T MO L ORERZIR L, KL 72554 254 U NULL 23R L X5,
ZAUIRD Python O & [F5FTF: callable(*args) o
Note that if you only pass PyObject * args, PyObject_CallFunctionObjArgs () is a faster alternative.

N—=Ta ¥ 34 TEHE: format DEID char * DOEBEINFE LTz,

PyObject* PyObject_CallMethod ( PyObject *obj, const char *name, const char *format, ...)

Return value: New reference. 7Y 227 b obj D name L WIS ZRIDXY v K&, W 20D C 518
LEHIMOHLET, CHIBIEZINEERT S Py_BuildValue() FERD 7  —~< v F XFHITRIB
ENTVET,

format 1Z NULL T K<, 518526V 2R LE T,

R L7 HIREOH L OAS SR ZIR L. RBL 7 5644 2 L NULL 23R L £9,

ZAUIRD Python DX & [R5 TF: obj.name(argl, arg2, ...)

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

N—=Y a Y 3.4 TEH: name ¥ format DTN char * HOEHEINFE LTz,
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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.
B L7 EH LoEREZIRL, RRLZZSF 22X L NULL 28R L E3,
ZAUIRD Python DX [FAFTF: callable(argl, arg2, ...) o

PyObject* PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
Return value: New reference. Calls a method of the Python object 0bj, where the name of the method
is given as a Python string object in name. It is called with a variable number of Py0Ob ject* arguments.

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

I L 7P L ORERZIR L, KRR L o652 EH L NULL 28 L £9

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

ject *kwnames)
Call a callable Python object callable, using vectorcall if possible.

args is a C array with the positional arguments.

nargsf ~is  the  number of  positional  arguments plus  optionally the flag
PY_VECTORCALL_ARGUMENTS_OFFSET (see below). To get actual number of arguments, use
PyVectorcall_NARGS(nargsf).

kwnames can be either NULL (no keyword arguments) or a tuple of keyword names. In the latter case,
the values of the keyword arguments are stored in args after the positional arguments. The number

of keyword arguments does not influence nargsf.
kwnames must contain only objects of type str (not a subclass), and all keys must be unique.
RN L7z SR L DR ZIE L, KBL 7256154 25 U NULL 2R L %3,

This uses the vectorcall protocol if the callable supports it; otherwise, the arguments are converted to

use tp_call.

EMR: This function is provisional and expected to become public in Python 3.9, with a different name

and, possibly, changed semantics. If you use the function, plan for updating your code for Python 3.9.

N— g r 3.8 TEM.

PY_VECTORCALL_ARGUMENTS_OFFSET
If 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.
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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) cheaply.
N— a ¥ 3.8 TE.

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

nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET.
N— 3 v 3.8 TEM.

PyObject* _Py0Object_FastCallDict (PyObject *callable, PyObject *const *args, size_t nargsf, Py-

Object *kwdict)
Same as _PyObject_Vectorcall () except that the keyword arguments are passed as a dictionary in

kwdict. This may be NULL if there are no keyword arguments.

For callables supporting vectorcall, the arguments are internally converted to the vectorcall conven-
tion. Therefore, this function adds some overhead compared to _PyObject_Vectorcall (). It should

only be used if the caller already has a dictionary ready to use.

FMR: This function is provisional and expected to become public in Python 3.9, with a different name

and, possibly, changed semantics. If you use the function, plan for updating your code for Python 3.9.

N— a v 3.8 Tl

Py_hash_t PyObject_Hash(PyObject *o)
ATz 0o DNy afHERFHBRELTGRLES, KT 5L -1 ZiBL %79, Python @3 hash(o) &
RT3,

N—=Yar 32 TEHE: RDHEOHL Py _hash t 22D F L7, 2RI, Py _ssize t XA LY A4 X%
SO ST E BT T,

Py_hash_t PyObject_HashNotImplemented(PyObject *0)
type(0) D3Ny ¥ 2 RAJRETH 5 Z ¥ /" T TypeError 2% EL. -1 ZIRL T, ZOBEIX tp_hash
21y M IR B IERBIRIRWEZT, 20 type BNy P aRfAJRETHE A VR TV X
WCHIREINSR L £ 9

int PyObject_IsTrue(PyObject *o0)
o WEERTLAREIGEICIT L 2, Z5TRVE 2121 0 ZIRL £, Python O3 not not o & [A
LT3, KT sL -1 ZiRL %,

int PyObject_Not (PyObject *o)
o WEERRTLAREIZLEAIIZ 0%, ZH5THRVEEIKIE 1 #IBLE T, Python DX not o XFLT
T, KT DL -1 ZRLETS,
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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 common expression o->ob_type, which returns a pointer

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

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
FTT LTt o B type > type DY T XA T THH L ZICETZRLET, £556DF XX B NULL T
@O"C&it; b i’t}/bo

Py_ ssize_t PyObject_Size (PyObject *o0)

Py_ssize t PyObject_Length(PyObject *o)
0 DRIERLET, ZELATY 2T b o By —Fry2BTabale<y 7870 b aLOfif %
HLTVWEEAE, Y=Y R LTOREZRLET, T7-P4EL 2L -1 #IBL%¥7F, Python O
len(o) ERIUTT,

Py_ssize t PyObject_LengthHint (PyObject *o, Py _ssize t default)
ATz 0o OBMEDORZZELE T, E—%JJ CEBOEX %, RIZ __length_hint__() #ffi-T
WMEOERI2, ZLTHRREIRT 74V IDOEZEZS 8 LET, ZOBEIE Python @R operator.
length_hint (o, default) 2[FU T,

N— g v 3.4 TEM.

PyObject* PyObject_GetItem(PyObject *o, PyObject *key)
Return value: New reference. &7 =27 b key \CMIGT % 0 DEZEZIRLET, KT 5L NULL %K
L %9, Python O olkey]l R T,

int PyObject_SetItem(PyObject *o, PyObject *key, PyObject *v)
FTI 2 b key Al v WIIMITE T, KT 2L, FIAZEEL -1 ZBLES, B2 0 2K
L%, Z4UE Python O olkey]l = v 2[AE TS, ZOMIL v NDZRE BHBD FHA

int PyObject_DelItem(PyObject *o, PyObject *key)
AT 005 key T ZMIMTIZHIFRLUE S, KT 2L -1 ZIBLEF, Python O del
olkey]l &R LTT,

PyObject* PyObject_Dir (PyObject *o)
Return value: New reference. Z DBAEIE Python O dir(o) ¥FIUT, A7Y =7 bOEEKHIZHID
HTTWARXFINDORZ VAL (EDGEDDHDFT) ZIRLE T, =7 —DHEITIE NULL ZIEL %7,
5% NULL 129 % &, Python \ZBF 2 dir() RIS, BEOO— AL LREHTZERL £3; Z05HA.
7T 4 TIRFEATT L— LHRFAUL NULL %R U ¥ 325, PyErr_Occurred () W3 xR L £3,

PyObject® PyObject_GetIter (PyObject *0)
Return value: New reference. Python O iter(o) 2FRIUTT, 5lEICL o724 TP =22 M T 28
72 AT VL—=ED, ATV BT TRATL—XOHEFWEA T =7 VEFERLET, A7V =7
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b D RABIIEARIRE T H - 72355 121E TypeError ZiEH LT NULL 23R L £35,

7.2 HfER 70O~ 3JL (number protocol)

int PyNumber_Check (PyObject *0)
ATI 27 b o HBER T 0 b arZRELTVWEHEIC 1 ZIRL, 25 TRVE ZITEMBEZERLET,
CORIBIF O LIXFE IR L 5,

N—=Tay 3.8 TEH: o WA VT v 7 ABRIE->7-55. 1 ZRLET,

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. SN $ 3 & 01 ¥ 02 ZIMELUERERL, KKT 2L NULL 2iIBL ¥
3, Python R ol + 02 ERILTT,

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. JRIIT 3 & ol 25 02 ZHELFERERL, KT 5 & NULL Z:RL ¥
3, Python @3 o1 - 02 XA L TT,

PyObject* PyNumber _Multiply (PyObject *ol, PyObject *02)
Return value: New reference. [ $ 5L ol & 02 ZRBLLMERZIRL, KT 2L NULL #iIRL ¥
3, Python @3 o1 * 02 X[ LTI,

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. Y155 ¢ ol & 02 BRATHIRE L7AREIR L. KT % & NULL %R L
%3, Python DX o1 @ 02 XFILTT,

N—a ¥ 3.5 TENM.

PyObject* PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. JRHIT 5 & ol % 02 THELZUMETEZIRL., KT 5 & NULL %R L
ij—o 7 IE'H:*%@” ?gﬁﬁﬂ/@@gﬁﬁt IEJEVC\\TO

PyObject* PyNumber _TrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. I 2 &, BFEWIR ol D 02 1T X 2FREMITH T 2 Z Y M
(reasonable approximation) ZiX L. KH{§ 2 & NULL ZiRL £7F, ®TOFELE 2 2EHML LTERHT
5 DEIAARER 7=, EOTEE/ MR 7 ELE” LR TEEEA, 2D%D, BHES LUK
DEF, ZOBBICODEBZE L. FE/NUROEZRTZ LD D $9,

PyObject* PyNumber _Remainder (PyObject *ol, PyObject *02)
Return value: New reference. IS5 & ol % 02 THRELLRFREZIRL, KK T 2L NULL ZiRL ¥
3, Python @ o1 % 02 X[EL T,

PyObject* PyNumber_Divmod (PyObject *ol, PyObject *02)
Return value: New reference. $lAHAABIE divmod() ZZML TL7Z2& W, KT % & NULL ZIRL ¥
¥, Python @3 divmod(ol, 02) Y[R LTT,
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PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. #lAAABIE pow() ZZML TS W, KT 5L NULL 2R L £7,
Python @3 pow(ol, 02, 03) EEULTT, 03 1d4 7> a v TF, 08 Z|HAI BN, Py_None %
ANTLZEWN (03 I NULL 2T &, RIERXAEY 772 RA%5|ERITIEBDHD ET),

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

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

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

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

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

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

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

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

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

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

PyObject* PyNumber _InPlaceSubtract (PyObject *ol, PyObject *02)
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Return value: New reference. fRIIT 3L 0l 5 02 ZIWE LFEREZR L, KT 2 2 NULL 2i1RL %
o 01 B in-place HE % VK — 3 285, in-place HEZITWE T, Python DX ol -= 02 LFHL
T3,

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

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. JRIIT 3 & ol & 02 ZATHIRE L7FEREZIR L, KT % & NULL %2R L
5, ol B in-place HEZ VI R— T 3EA, in-place HEZITVWE T, Python DX ol @= 02 X[FL
T3,

N—a v 3.5 Tl

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. RT3 ¥ o0l % 02 THRELZUHETHEERL, KKT % & NULL ZRL
9, 0l B in-place HEZ Y R— + T 384, in-place HEZITWE T, Python DX o1 //= 02 kA
LT3,

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. HINT 2 &, BHEWIL ol D 02 1T X BBREMEITH T 2 Z Y 1M
(reasonable approximation) #iK L, KF % ¥ NULL iR L 5, 2 TOFELE 2 2HEHML LTERHT
% DIFAAIRER 7=, HEDOTRE/MNERENR 7 EBUE” LRI TEEEA, 207D, EHESALICKR
DEF, ZOMBICOOBEREE LR FEVNGEOEZESTZERHD £3, ol B in-place THEZ
PR— T 355, in-place HEZITWE T,

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

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. #lAAABIE pow() ZZML TS W, KT 5L NULL 2R L £7,
ol 3 in-place HEZ VK — 5255, in-place HELZITWE T, ZOBEIX 03 A5 Py_None DIFAEIX
Python X o1 #**= 02 ¥[F U T, ZhLADEEIE pow(ol, 02, 03) D in-place iR TT, 03 M X
VWb, Py_None Z ANLTLZE W (08 I NULL 2T &, NIERAEY 7 7R 25| ERIT L
BHYET),

PyObject* PyNumber _InPlaceLshift (PyObject *ol1, PyObject *02)
Return value: New reference. WS 2L ol & 02 72 ES 7 b ULMRZIR L, KT 5 & NULL %K
LET, ol D in-place B %Y R— b T 535A. in-place HEZITWE T, Python D ol <<= 02 &
WL T3,

PyObject* PyNumber_InPlaceRshift (PyObject *ol1, PyObject *02)

7.2. ¥fEE O 3JL (number protocol) 85



The Python/C API, )1 —2X 3.8.20

Return value: New reference. IS 2 & ol & 02 120HA> 7 F LIMRZIR L, KT % & NULL %R
LET, ol 7 in-place HEZ VR — T 355, in-place HEZITWE T, Python D ol >>= 02 &
RT3,

PyObject* PyNumber _InPlaceAnd (PyObject *o1, PyObject *02)
Return value: New reference. FIIT %L ol ¥ 02 ® 7 ¥y MHAFH MM (bitwise and)” ZiIB L. KK
T3¥ NULL 2B L %3, ol » in-place HEZ VP R— 3354, in-place HEZITWE T, Python @
X ol &= 02 X[HLTT,

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

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

PyObject* PyNumber_Long (PyObject *0)
Return value: New reference. IS 2 ¥ o BEBEICEH L 72D %R L, KT 2 L NULL 2R L E3,
Python @3 int (o) XL T3,

PyObject* PyNumber_Float (PyObject *o0)
Return value: New reference. 1T % & o ZIFEI/NEEICERL b DEIR L, KKT %L NULL %
IBL EF, Python D3 float(o) R LTI,

PyObject* PyNumber_Index (PyObject *o0)
Return value: New reference. o % Python @ int BICEHIL, N L6 ZDEERLET, KRL:ZS
NULL 2%5R X4, TypeError fIADEH TN E T,

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

Py_ ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
o BEER Y UTHIRATHES o 72355, Py_ssize t BIDMEICEH L GRLE S, MOHELAER LS, fl
ApEHEh, -1 RENET,

H L o 2 Python O int ICE#ATE/=DIZ, Py_ssize_t NDEH OverflowError 272 3 5E1E. exc
S CIE xR (FEIE IndexError A OverflowError) OIS EZEH L £3, b L. erc A5 NULL &
5. flAEZ ) 730 T, ERAEDEHEIE PY_SSIZE_T_MIN N\, IEQO¥EIX PY_SSIZE_T_MAX A kiR
INET,
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int PyIndex_Check (PyObject *o0)
0 WA VT v 7 ABETH B5E (tp_as_number FEAD nb_index 21 v bHHE 5> TWBEHHE) 1T 1
BRL. ZIOTRWEHIC0 ZRLET, ZOBBIIEICHRIILET,

7.3 >—7>ZB7FORIJL (sequence protocol)

int PySequence_Check ( PyObject *o0)
AT b= AT a b alERELTWESEEE 1 2. 25 TRVEEIE 0 ZIRLET,
__getitem__() XY v FEHD Python 7 7 ZIOWTIE, 216D dict DHF T 77 ATRWED, 1
ZIRTOWHERLTLLZI WV, ZHR258HIE. —BRNRF—ATREA TV =7 B OBEO X — %
A—=FLTW2E22HRHT 2 DBFARELE A BT, ZORBUIHITHRIIL 7,

Py_ ssize_t PySequence_Size (PyObject *0)

Py_ ssize_t PySequence_Length(PyObject *0)
T2y =0 R o DI T2 FOKEIRL, KT DL -1 BRLET, Z4id. Python O
len(o) EFRILIZARD 7,

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. FKYI$ 2 ¥ ol & 02 O (concatenation) 2R L., KT % & NULL %
BLUET, Python DX o1 + 02 XU TT,

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. [WIIT 22 A7 =27 b o D count MHEDIRLEIRL, KT % & NULL
#IBL %3, Python DX o * count ¥R LTI,

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. [HI$ 2 ¥ ol & 02 OHfE (concatenation) ZiRL., K3 % & NULL %
BLUET, ol 8 in-place HE %V K— b3 2855, in-place HEZITWE T, Python D o1 += 02 ¥
RT3,

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py ssize t count)
Return value: New reference. KNI T 22 A7 =2 b o D count M#EDIRLEIRL, KT % & NULL
BRLUET, oD in-place HE%Z Y R— 255, in-place HEZITWE T, Python D3 o *= count
LELTT,

PyObject* PySequence_GetItem(PyObject *o, Py ssize t i)
Return value: New reference. T2 L o D i ZFHDOERZIRL, KT % & NULL iR L £ 3, Python
DX o[i] EFLTT,

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference. N3 2% o D il 705 i2 FTORDAT A RERL, KT 3L NULL
ZiR L %73, Python O o[i1:i2] ¥[FM L TY,
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int PySequence_SetItem(PyObject *o, Py_ssize_t i, PyObject *v)
oD i HFHOERIZ v ZRALET, KT 2L, HISZERL -1 ZRLET,; fhd2L 0 ZiRL X
T, ZHUE Python DX o[i] = v LTS, ZOBEIE v NOSR%E BHWD FEA .

v S NULL DFHIEZFDOBERPHIRINE TH, ZOKBEIIEHEIETH D, PyObject_Deldttr() %>
DHBEFELWVWTT,

int PySequence_DelItem(PyObject *o, Py ssize t i)
oD i HBHOBERZHIRLE T, KT 5L -1 IBRL ¥ T, Python DX del ol[i] XF LTI,

int PySequence_SetSlice (PyObject *o, Py_ssize t il, Py ssize_t i2, PyObject *v)
0D il 5 i2 FTOEMDRAT AR v ZRAL £, Python DX o[il:i2] = v XA U T,

int PySequence_DelSlice(PyObject *o, Py_ssize t il, Py_ssize t i2)
ST VARATI 2T oD il 5 i2 ETOMDRT A ZAEHIRLET, KT 2L -1 ZIRLET,
Python @ del o[il:i2] ¥R T,

Py_ ssize_t PySequence_Count ( PyObject *o, PyObject *value)
0 1B 3 value DHBEIE, §7205 olkey] == value ¥ 7% % key DEEERLET, KT 3L -1
iR L ¥ 3, Python ®F o.count(value) XEUTI,

int PySequence_Contains (PyObject *o, PyObject *value)
012 value A>TV EIDPHELE T, 0 DHBERD value LM (equal) R HIX 1 2R L. Ehbllst
DFEWIE 0 BRLET, T7—0FAETSL -1 #IBRLEF, Python O3 value in o AU TI,

Py_ ssize_t PySequence_Index(PyObject *o, PyObject *value)
ol[i] == value Y RABEBMINCHOD /A YT IR i ZRLET, T7-DFAETZL -1 ZRLET,
Python D3 o.index(value) &R LTI,

PyObject* PySequence_List (PyObject *0)
Return value: New reference. ¥ —7 Y AB L WEAT IV 0o LR CABEROVR N TV =7 b %
BLUET, KELZS NULL Z3RLE T, BENZ VA MIFHLIAMELN I eI RTVWET, Th
¥ Python O3 1list (o) ¥ HF T,

PyObject* PySequence_Tuple (PyObject *o)
Return value: New reference. ¥ —or Y ABHB2WNIATITTINTH 5 o ERICNBEERROX I NATY =
7 FERLET, KBLS NULL 2R L E T, o X TAVDBAE, HihSBERLE5, Zhlios
\ HYIBHNEDPA 572 R TN EHELTIRL 3, Python DR tuple(o) LFFTT,

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. ¥ —%o Y A FE7213A 77 7D o % “PySequence_Fast** 77 I U DB
HCHHATEZA 7Y 27 Pe L TRLET, ATV MW —F Y RATHA T 7 7L THRVEGER.
Xwt—Y m E2FDO, :exec:‘TypeErrort ZEH LU FF, KB LS NULL 2R L T,

PySequence_Fastx 7 7 I U OBEEIZ. o 2% PyTupleObject ¥£7z1% PyListObject EREL. 0 DT —
X7 4 —VRIHEET 7R T30, ZOX5GMITENTVET,
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CPython ®OFEETIZ, L o D B =7 VA E TV THNUE. 0 ZDDDEIRLET,

Py_ ssize_t PySequence_Fast_GET_SIZE(PyObject *0)
o 3 NULL T7 <. PySequence_Fast() DRL7A T/ v THIUIREL T, 0 DERSZIRLET, o
DY A4 X PySequence_Size() ZMUH L THELNFE TH, PySequence_Fast_GET SIZE() DITH
0 VAMNPRTINTHZREL TUHT 270, XDEETT,

PyObject* PySequence_Fast_GET_ITEM(PyObject *o, Py_ssize t i)
Return value: Borrowed reference. o %3 NULL T <. PySequence_Fast() DRL7zA 7P =7 +TH
D, DD i A4 YT 7 ADOHENIZH 2 LAREL T, o @ i FHOERZEKLET,

PyObject** PySequence_Fast_ITEMS(PyObject *0)
PyObject R4 Y ZDBERIZHZ T LA ZIBRLET, ZOBTIE, 01X PySequence_Fast () DiRL7=F
7Y =7 PTHY, NULL THRVHDERELTVET,

VA MDH A ZHEFEINZ L&, XT)HEEERIEZOEYZHEB T 203 LARWI 2 ITHERLT
{BE WV, DD, O—F VADEERFEELBZVIAYTFF AN TOAERICHZRA VR E2HoTL R
éL\O

PyObject* PySequence_ITEM(PyObject *o, Py_ssize_t i)
Return value: New reference. o @ i HFEADODERZIR L, KMFT 2L NULL ZRL ¥ 3,
PySequence_GetItem() DEHIRTH D, PySequence_Check() T o WEEIRTH Y 5 H DAL,
HORRZAFOFIEZITOER A,

7.4 Ty 78770k 3JL (mapping protocol)

PyObject_GetItem(), PyObject_SetItem(), PyObject_Delltem() HZIRL T X W,

int PyMapping_Check (PyObject *o)
A7V by TRTa b avERELTWEL, AT XY R-PLTWEHEIX 1L &2, 25T
BROBEIFZ 0 ZRLET, __getitem__() XY v FZKD Python 7 7 RIZOWTIE 1 2RI DICHR
LTL7ZE W, 25 RHMAIK, —BNRTr—ATIEA T2 b OBEOXF—%2 3 K- bFL TS
YRS 2 DHRAREIE D HTT . ZOBEITHE IR L E3,

Py_ ssize t PyMapping_Size (PyObject *0)

Py_ssize t PyMapping_Length(PyObject *0)
WIS 2eA 727 o HOF—DEEIRL, KT EL -1 ZRLET, Z4UE. Python O len(o)
ERICIZIED £5,

PyObject* PyMapping_GetItemString(PyObject *o, const char *key)
Return value: New reference. SLFH| key W5 T 5 0o DEEZRLET, KT 2L NULL 2R L %
3, Python @3 olkey]l ¥R U T3, PyObject_GetItem() BIRLTLIZE W,

int PyMapping_SetItemString(PyObject *o, const char *key, PyObject *v)
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ATV b o BTXFH key ZfEH v WHIMTTFES, KT 2L -1 ZRLET, Python DX o [key]
= v E[MUTY, PyObject_SetItem() HBMML T E WV, ZOBIE v NOSHEEAIRD FH A,

int PyMapping_DelItem(PyObject *o, PyObject *key)
AT b o, ATI b key T AHIGHN T EZHIBRL £5, KT 2L -1 ZRL X,
Python @ del olkey] EULTT, ZDMEIE PyObject_Delltem() DI TT,

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

int PyMapping_HasKey (PyObject *o, PyObject *key)
Ry TG T2 v F— key BEOEEIC 1L BRL, 25 THRVWEEIZIZ 0 BBLET, Zadk
Python O3 key in o &M TI ., T ORIKIFUH LIFEICHINL £7,

__getitem__() XY v FOMUHLHIZEZ 2F5MIIHIE N2 Z L ITHEREL T LIV, =7 —%2RE
XHB1iE,. Kb D IT Pyobject_GetItem() %> TLIZE W,

int PyMapping_HasKeyString (PyObject *o, const char *key)
~o TG T2 " F— key BROEEIC 1 BIRL, 2O THRVEEIIZ 0 BBLET, Uk,
Python @ key in o L F#liTF, Z DRARMECH LIZEICHRIILE T,

__getitem__() XY v FOMUH LHR, —RINRXXFINA 72 =7 b OERHICE Z 2 FIA03H S
ZZEIFRELTLAEX VY, 27 —%2WEXE2ITE. RO DI PyMapping GetItemString () %Z{Ho T
IZEW,

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

N—ay 3.7 CTEHE: DENE. BBV AR LABEXTIAVERLTVE L,

PyObject* PyMapping_Values (PyObject *o)
Return value: New reference. N3 2 A 7227 F o DEPLRZ VA MERLET, KT 5L
NULL ZiRL £,

N—ay 3.7 TEE: DENE. BBV AR LABEXTIVERLTVE L,

PyObject* PyMapping_Items (PyObject *0)
Return value: New reference. RT3 A7 =22 b 0o DEHRENPSKRBZVAMERL, FERIEF—L
EDRTBA ST B TMTZoTWET, KT 5L NULL ZRL 7,

N—=ar 3.7 TZEHE: DENE. BBV AR LABEXTIVERLTVE L,
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7.5 4 7L—%70kF1JL (iterator protocol)

ATV =W DDEHDOREBEI=2H D 7,

int PyIter_Check(PyObject *0)
oA TL =R aLEFR-FTIHHRICEEZERLET,

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

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

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

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

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

Py_DECREF (iterator) ;

if (PyErr_Occurred()) {

/* propagate error */

}
else {

/* continue doing useful work */
}

7.6 /Ny 7770k 3JL (buffer Protocol)

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

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

o BT ZMTIE. HIBI, ZDOATI 2 PO TNEREZDHZ Ny 7 7 BT S HRZRATE 2 "buffer A
VERI2— A" BRIV AR—PTDIEDNTEET, DA YR T7=2—RE Ny T 7F T2V MEER
(buffer object structure) OEITHAL F 3,

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

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

buffer 1 ¥ X 7 = — ZADFHED—HNZ, 77 A NVA T =27 bD write() XYV v FTF: buffer £ X7 = —
ZREBELTC—HONS MIERBETERZ AR T2 P T 7 7 ANCEEZADL I N TEE T, write()
I, ZO5 e LTEINLT 7D 27 FOAMERIIHTI2HAHLERA7 7t ROAZLEE L T,
readinto() D XS RMDX Y v FTIE, ZO5IBMONFIIHT 2EZAAT 7L ADBKETT, buffer £ ¥ &
Z7x—RZED, ATV 27 MEFAEEWST, GiAHLERANY 77 ADT 7L R EFAT o0 SR T
ZPEIRTEZ N TEET,

buffer 1 > &7 = —ZDOFHEHEIZE, WREBE2FTI 27 bDNy 772185 DD ERDHD £F
o IELWEHT PyObject_GetBuffer() ZM-UHT;
o PyArg_ParseTuple() ([ FZDREIED VD) Z y* . wx £/ sx formal codes DWWFT L & B
IO S

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

7.6.1 buffer #&&&

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

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

Py_buffer

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

Eif: D% E ZDHEIFAEY 7ay 7 OEHZIEL £5,

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

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

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

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

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

Py_ssize_t itemsize
FEE D7D byte i DY 4 X, struct.calcsize() %IE NULL @ format fHIZH L TRELNH L7
MEREFEUTTY,

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

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

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

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

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

int ndim

XEYM N RTHHNER L TOBRORIEE, 0 DEHE. buf ZADIEERT 1 DOEEREIELT
WET, ZOHE. shape, strides, suboffsets i& NULL TRIFAUIR D F8 A,

PyBUF _MAX_NDIM XUt DAl 64 IZHIR L TV E 3, $REEHIE Z OFIR %2 8 L irhudz b
FH A, ZXRICHEFIDOMHE M PyBUF_MAX_NDIM JUTE CTENZ B LI ICTHRNETT,

Py_ ssize t *shape

AXEY LD N XA OEERT, BED ndim TH S Py_ssize_t DALY TF, shape[0] * ...
% shape[ndim-1] * itemsize |& len ¥ FEL L RIFNUIRD FHA,

shape DfflX shape[n] >= 0 IZHIRX 1 F T, shapeln] == 0 DEFEICFHCEREDILETT, il
W& complex arrays #BIRLUTLIZE W,

shepe (JBIR) ECANEHFIHIE 22 & 137 A LEHTS,

Py_ssize_t *strides

BRITCICBOWTH UWEZE272DICAF v 7T 25.4 MRS, K& ndim @ Py_ssize_t O
Bl

AT 4 FEZF, FEROBREZIHETEET, FUEDEYTIE. A MF 4 MGEETOWITIENTT,
UH LFIH#E R, strides[n] <= 0 O/ —2AZMHT 2 Z e A TEZRENDH D FF, FliconT
& complex arrays ZZILTLZE W0,

HEZHIZL 5T, ZOD strides EiFEFHAH LEHATT,

Py_ssize_t *suboffsets

Py_ssize_t HOBERZROEX ndim OFLY|, suboffsets[n] >= 0 DHFEIE. n FHDOXITIC
o TRFS N TV BEIZEA ¥ X T, suboffset {HIZERA ¥ X DBIZ B L -RITMANAL MIIZ
UV ERLTVE T, suboffset DEDPEDEDIGEIEZ. KA ¥ X OSRBIIIAE (HkE L7
XEY 70y JNCEEZERLEINND) LW 2R ET,

2 TD suboffset BWEBMDLGE (D% D BIBRIAE) LIFE. D7 4 =L FIENULL (77 4L+
) ThRFERD A,

Z O DELYERBE Python Imaging Library (PIL) TbHATWE S, 2D X5 RESITERIZT
TR RFTBHFEITOVTESIZFEL Z 2k complex arrays 2SR L TL 7230,

HEHIZL o T, suboffsets ECFIZFHAH LEHATY,

void *internal
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Ny 77 2RI 2MOA TV =7 N NERINCHIH S 2 720 DZEET T, FlRIE, BN Z D2 E
WCEERR % X v 2 b LT, shape, strides, suboffsets ¥\ o 72E05E Ny 7 7 R % ¥ ZICFARFIC
RINT ZREDPEIDEEMTE 77 7SI N TEBTL LD, Ny 77 2B HNK. 2D
EEZRUTEELTIRD EEA

762 N\yI7VIIRDEAT

Ny 7 7 3@ H. PyObject_GetBuffer() Zffi5> 22T, TVAR—-PbTEHA TV MInNy 77 )T X}
ZEDZETHROLNET, XEY OMMABHEOEHIEIZIICO 570, HBEER flags 518 z2fE->T. H
BPRZ BNy 77 OFEEHEEL T,

Py_buffer D7 4 =L Fid, VI TR FOFHIC K o TERI 2RI TITERSINET,

DOZAMIEKEFELBWI =LK

TEED 7 14—V FiX flags DFEEZZITITIC, FIRIELWETREINE T, : obj, buf, len, itemsize, ndim.

readonly, format

PyBUF _WRITABLE
readonly 7 4 —/VRZHIEILE ST, dLIDT7 7 7PHREINTWVSIEA, exporter 13, HEZiAA
AJREZL Ny 7 7 AR 200, S RTIUIRMZHE LRI NERD £2A. 77 7PRES AT
WA, exporter 13, FtAH LEH L EZAAARERANYy 7705 5 2L THHB VW EEAD,
EEHTREET 2085 23R TOHEE I L T—HESRITIUIRD £8 A,

PyBUF _FORMAT
format 74—V FEHIELET, L7 77PRESNTVIUR. D7 4 =LV FERIELEHDRIT
N D FEA, 77 7DBRESNTVWRFIUE. TD7 4 =)L F%& NULL IZRE LRTIRD X
A,

PyBUF_WRITABLE 13, RDHEICHTL 280757 d | ZMo THEVWERA, PyBUF_SIMPLE ¥ 0 L EFRKX
NTWS DT, PyBUF_WRITABLE \FHMREZIAAFRER AN Y 7 7 ZERT 2D 7 7 7 LTHER 9,

PyBUF_FORMAT \&. PyBUF_SIMPLE DAADY D757 d | ZMloThrEVERA, BRED7F 7 B (FEk
LAAR) 74—~y FRBIHERLTVWE T,
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shape, strides, suboffsets

ZD7 5 7%, IR TEMEDSKEVIEICAR7ZXEY ORENZESEERELET, Mr0 7527038, ZRkb
TREBEINEZT I ZTOTRTOE Y b EELI L IRFERELTLEE N,

V7 uy & shape | strides | suboffsets
yes yes WIS G

PyBUF _INDIRECT

PyBUF_STRIDES yes yes NULL

PYBUF_ND yes NULL | NULL

PYBUF_STMPLE NULL | NULL | NULL

BEEMEOU I TR b

A bF4 FOERMBD > THRLTH, C £/21d Fortran D EfGE MEAMICERSNZFIEEERDH D 5, X
P74 MEHRZ LIS, Ny 7713 C LBHEL TV 2REDRDH D 9,

R/ sy & 3 shape | strides | suboffsets | contig
yes yes NULL C

PyBUF _C_CONTIGUOUS

PyBUF_F_CONTIGUOUS yes | yes NULL F
PyBUF_ANY_CONTIGUOUS yes | yes NULL | G2 F
PyBUF_ND yes | NULL | NULL C

#RUIIX+

HhE2E2THOY 7T A DfEIZ, BIOETDO T 7 7OHAGEHLE THBINCERINTWVWE T, Bl X512,
Ny 77—=70 b a)VTREBIERHINIHAGDEEZE—D 7 77 LTHRMHELTE T,

RDT—=TND U ZHEREPIRERTHE 2R LET, FHAFEIZ PyBuffer_IsContiguous() ZFFUHIL
THGEEZHEST 2RBENHZTL & I,
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DOITR b shape | strides | suboffsets | contig | readonly | format
PyBUF_FULL yes | yes BELYE | U 0 yes
PyBUF_FULL_RO yes yes RERIGE | U 120 yes
PyBUF_RECORDS yes | yes NULL Y 0 yes
PyBUF_RECORDS_RO yes | yes NULL U 1720 | yes
PyBUF_STRIDED yes | yes NULL U 0 NULL
PyBUF_STRIDED_RO yes | yes NULL U 140 | NULL
PyBUF_CONTIG yes | NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes | NULL | NULL C 120 | NULL

7.6.3 &M LET

NumPy X4 )L: shape, strides
NumPy R & A )V OEH| OiaH GG itemsize, ndim, shape, strides TERINE T,

ndim == 0 OHFEIX. buf DIET X EY DHFFTE. H A4 XD itemsize DAH FHE LTHRRENE T, 0%
AL shape ¥ strides DM 7 & % NULL T,

strides 7% NULL OEEE, BFNIAEED n Xt C BFl e LTHREINE T, 5 ThVWHEIE, FIHEIERD
X5 n ZOtEANc 7 7 2 L ud e b 8 A

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];

item = *((typeof (item) *)ptr);

FRRD K, buf BXEV 70y ZJNDOEDEFITHIET I EHARET T, =7 AR—X -3 OBBZEHH Y
5L &o TNy 77y DA MERRERE T,

def verify_structure(memlen, itemsize, ndim, shape, strides, offset):

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

"""Verify that the parameters represent a walid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
memlen: length of the physical memory block
offset: (char *)buf - mem
nn
if offset 7, itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False
if any(v % itemsize for v in strides):

return False

if ndim <= O:
return ndim == 0 and not shape and not strides
if O in shape:

return True

imin = sum(strides[j]*(shape[j]l-1) for j in range(ndim)
if strides[j] <= 0)

imax = sum(strides[j]*(shape[j]l-1) for j in range(ndim)
if strides[j] > 0)

return 0 <= offset+imin and offset+imaxt+itemsize <= memlen

PIL XZ-JL: shape, strides, suboffsets

PIL 22 A VORI TREHEOEROMIZ, H2ZRTDO ETROERZIMFT 27-DI1WB R A XE2RTE
T, flzE, @ED 3 X5T C Bl char v[2] [2]1 [3] &, 2 KICELHIAND 2 DD EA ¥ X5 6732 2H05] char
(xv[2])[2]1[3] ERA2Z2dTEFET, suboffset RELTIE, ZTNSHD 2 DDKRA VXX buf DFLTHIZHEDIA
D, XEVDY I THEETE 2 2 DD char x[2][3] EHIZIEL T,

RDOFENZ, strides B suboffsets B NULL THRWEHED, N RJLA VT v 7 A k> THRENTWS N Rt
HNOEZEADRA ¥ R EIRTEETT:

void *get_item_pointer(int ndim, void *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (char*)buf;
int i;
for (i = 0; i < ndim; i++) {

pointer += strides[i] * indices[i];

if (suboffsets[i] >=0 ) {

pointer = *((char**)pointer) + suboffsets[i];

(RDR=212Hi <)
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(FIDR=I 5 DfEE)

return (void*)pointer;

7.6.4 )\ 7 7EEDREK

int PyObject_CheckBuffer (PyObject *obj)
obj buffer 4 &7 2 =P R—FLTWVWEHEIT 1 ZEL, Z5TRVWESIZ 0 ZELET, 1 %
IRUIE LThH. PyObject_GetBuffer() DMIIT 5 Z L IFMRAEINER A, ZOBBUIHEICHEIL 5,

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
exporter 2 flags TIHE XN HIET view 2D 2 XS ICERLE T, dL exporter BFEINIZ B
DNy 7 7 ZRMEETE R VWSS, PyExc_BufferError %% L, view->obj % NULL ICEE L7z LT,
-1 ZREIRFAIRD £H A

I L7z 2 &iX, view 23D, view->obj I exporter NDFLWBRBEFREL, 0 2R LET, Fx A~
KON 77 T7aNA XY TR M EHE—DAT I MV XA VLD M T 50— ATl view->obj
& exporter DRODICZDA T 27 V2SR LET Ny T77F T2V MEER 22U TLE
W),

malloc() ¥ free() D X 512, MUt LITHII L = PyObject_GetBuffer() ¥ X127 3
PyBuffer_ Release() OM-UH LRI NBRIUERD FH A, EoT. Ny 77 DFHBFEALS
PyBuffer_Release () DI 1 BIZ TN XL T IUIRD TH A,

void PyBuffer_Release(Py buffer *view)
Ny 77 view BRBL., view->obj DBWBA TV b E 1 DL LET, ZOBKENy 7 7 MfEON S
DB Bo L BXMUH S RFNUILRST. £ LARVESROY — IR DEET,

PyObject_GetBuffer() ZBLTHEL TWRW AN Y 7 7120 LT Z O Z M CH 3 OIXEEWT T,

Py_ssize t PyBuffer_SizeFromFormat (const char *)
itemsize DE% format DHFELTERLET, ZOBMIIFFEEINTVWERA,

int PyBuffer_IsContiguous(Py buffer *view, char order)
view TEREINTWVWBEXEYD, C AX AL (order == 'C') D ¥ Z P, Fortran XA X A L (order ==
'F)ER DL Eh ZOWVTND (order == 'A') THIRX 1 ZRLET, ZOLANOHEIT 0 ZIRL
F9, ZOBBIIEITHENIL 5,

void* PyBuffer_GetPointer (Py buffer *view, Py_ssize t *indices)
Bz o7z view MIZH 5 indices BFET X EVHEBEZIUS L £ 3, indices ¥ view->ndim DA > 7 »
I 2 BRI ERE L TOWRITIUERD F8 A,

int PyBuffer_FromContiguous (Py_ buffer *view, void *buf, Py_ssize_t len, char fort)
LT B len NA b& buf DD view WAV —=LET, fort IZI1F 'C' 2 'F' ZIEETEET (Zhz2h
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C BiBA &K AN L Fortran AZ A NVDIEFZRLET ), MR 0. =5 —FITiX -1 ZiBL X9,

int PyBuffer_ToContiguous (void *buf, Py buffer *src, Py_ssize_t len, char order)
sre 25 len NA b+ REHRBT buf FICTa—L% 3, order 13 'C" $2I1F'F' $421F A (CRXA
VB & 721% Fortran A X A VIEF E/ZE0LS) 2HEETEES, BUILZ6 0 2H5RD, =5-R5
-1 2R D £,

len 1= sre->len OFE. T OBEBIIFRL 5,

void PyBuffer_FillContiguousStrides(int ndims, Py_ssize_t *shape, Py_ssize t *strides,

int itemsize, char order)
strides FLH % itemsize DK E S DERHNA PHRNLD, shape DIE%Z LTz EHi7% (order 25 'C' 725

C-style . 'F' 72 & Fortran-style @) ZXTHS & L THED %,

int PyBuffer_FillInfo(Py buffer *view, PyObject *exporter, void *buf, Py_ssize t len, int read-

only, int flags)
P A ZXD3 len D buf % readonly \ZH > 72 FH ZAAR] /A DFRETRHT 2Ny 77V 7T A 2RI L

ij‘o buf bi?‘%%/ﬂ]\ib)‘\/f ]‘O)ﬁut LT%*R%%L&?O

flags BIBUIV 7T A PDXRA THRRLET. TOBKIX. buf 2HiAH LERCIEEZINTWT, flags I
PyBUF_WRITABLE HEEZINTWARWVIRD, #2773 ZIHESINED T view ZHD E T,

YU 7z & ZE, view->obj T exporter NDFH L WSBHRZHREL. 0 ZRLET, KRLAZE Zid.
PyExc_BufferError %#iAH L. view->obj IZ NULL Z&EL. -1 ZRL T,

Z DB E getbufferproc D—FRE LTS HFEITIK. exporter T AR—= b T2A4 7T =7 MTEE
LARTNER ST, 51T flags IEEETIKEIRIINERD FRA. £33 TROVWEEIX, exporter 1
NULL TRIFAUIZRD T8 A,

7.7 dWN\w o7 7OR3)L

N—=T a ¥ 3.0 TIEHELE.

IS DOBBIE, Python 2 @ vy 7 7> 7w bai) AP O—# T3, Python 3 TiZ, 35207 m 2
NEFELEEBAD, 2x Da— FEBELL TV LS KEBEAEEATVwES, LWy 77703 &
HEHEDDH 27 v =D LS ICIRAFE\NE T, N 7 7P AR—- I3 ZIEEINZ D Y —R
OHETFHAMEERT 2 Z 2 IETEERA,

WEoT, HB2AT7IV 27 bDNy 772 —%HIET 27012, PyObject_GetBuffer() (b LIk yx BXU
wk 74— v b= F T Pydrg_ParseTuple() RZOMH) ZIFFH L, Ny 77 Va2 — 2T 5 & 2Tl
PyBuffer_Release() ZWF-UNMH L %73,

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
XFR=—ZADAN LTHZZ5AH LERAXEY LOMBEANDKRA VX EIRLET, obj 5IEITHE—+
TR IDPORIBLFNY 774 YR T 2 =A% HR— P LTOWRITNUIRD FHA, BHIT2L 0 2K
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L. buffer & X €V ONEIZ, buffer_len Z Ny 7 7 DRIWHFELE T, T7—0DFITIE -1 ZKL,
TypeError 2ty F L X7,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize t *buffer len)
EROT =22 NDHAH LEHDOXEY LOMBENDKRAL VX 2R L ET, obj 5I18IFH LI XV
ERBRDFHAMLUARENY 774 YR T7 2 — 2% HR— b LTWRITNZRD $8A, BNIT2L 0 %
BU. buffer & X €V DMEIZ, buffer len ZNy 7 7 DRIWCHRELET, T7—DFITIE -1 ZKRL.
TypeError 2ty F LE T,

int PyObject_CheckReadBuffer (PyObject *o)
0 BHE—E T XY Mo RZFAMLARENY 774 VX7 2 =22 P K- LTWEHAEIC 1 ZIRLE
T TNLANDHZEICE 0 ZIRL £, ZOBBUIEICRIIL £7,

ZORENIE LITNy 7 7 ORUF L B2 ATV. ENEIGT 2 BI OO LAz 2 2 FISHI ] =
NBZZLRERELTLIEIV, Z7—%2E XV 51T, PyOvject_GetBuffer() 2RO DIfE->TL
W,

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize t *buffer len)
HXIALARERRXEY FOMENDKRA YR 2R LET, obj 5IEIEH—L T XY bR BREILFNY 77
AVRITz2—=REHR=F LTOVRIFIINUIZRDERTA, KNT DL 0 ZRL. buffer ZXE Y DAMEIZ,
buffer_len 2Ny 7 7 DERZWCHFELE T, T7—DFICIE -1 &R L., TypeError #t v FLE T,
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EIGHT

B%A7Y 1%+ (CONCRETE OBJECT) L1+

ZDETIE, FED Python 4 7Y = 7 MIEGOBEBICOWTIBRRTWE T, TS DBEBICHEE > =R DA 7
V7 FPEREITDIRREVWEZITIESD ¥ A; Python 7077 200056004720 b EZIFM o728 &,
ZFOATI 27 PBELVWHEIZR o TV EDHERLZ S TRVODRL, $THF v 7 Z2THLRITNUIZD EEA;
BlZIE, HBATY 22 P DHERDNTANSB I, PyDict_Check() ZfVE T, ZDOFEIX Python DA 7Y =
7 FENZBT B T R o TS N TVWE T,

BE: COETHBRNTOLIEBE. EINAA 7027 bOREZEREL Fz v 7 LIZT2H0D, 24D
BEBIXE XN 70 =7 FYEMR NULL RODPEMRA T 27 b eDhEF v 7 LERA, 205
DORFNC NULL 2EXETLES &, BEXTY 727 2ERERILT, 4 YR 7Y REHFEICK T X8
TLESFTTI,

8.1 EXAT2 1Y k (fundamental object)

ZOHEITIX, Python OFIA 7Y =7 M2 b (singleton) 7Y =2 b None IZDWTIARE T,

8.1.1 BATIS Uk

PyTypeObject
HAABMZ LR T 2BFICHWONS, A7 =27 P 2RT CMERTT,

PyObject* PyType_Type
A7 27 VEGOMA T 227 M TF; Python LA YIZBIF 3 type LRI LA T =7 M T,

int PyType_Check (PyObject *o)
A7 oA TI 27 FOGECEEZRLET, BENF 7O 27 RS RELEY T XA TO
AVARRABEAHET, ZOMDGEITIBEEL £,
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int PyType_CheckExact ( PyObject *0)
AT7T 2T b o AT 27 FOERICHERLET, HEUOY 7R 4 TORFIEAETEA, €D
ﬂﬂ@ 7/1_J‘|:l \-&i%% Lij—o

unsigned int PyType_ClearCache ()
WEHOMRF v v 2227 V7 LEY, HEDON—Ta Y XT7ZRLET,

unsigned long PyType_GetFlags (PyTypeObject® type)
type DAY N—=TH 5 tp_flags ZIBRL T, ZOBBUIEARNIC Py LIMITED API ZE&RLTES
ZrEREELTWET, ZRZFND 7 5 21E python DRELZ VY —ATEELTWS Z e BHEILEXNTY
FIH, tp_flags BRIIRE XN API O—ETIEH H 8 A

N—P a ¥ 3.2 TEMM.
N—=Ta v 34 TEE: BDEDHD long TId7 < unsigned long I H E L7,

void PyType_Modified (PyTypeObject *type)
NEDOMKF v v > a%, ZD type EITXRTOV T XA L TEINCLET, ZOBEEII type DJE
MRENE Y 7 RFN R ZEE L7 5  ICFHTHHOH S RITFUIRD TH A,

int PyType_HasFeature (PyTypeObject *o, int feature)
A7z b ol2, BHEEE feature DEEESINT WD CHEPRLET, BEREESE4H—Ey b
757 TREINET,

int PyType_IS_GC(PyTypeObject *o)
BA TSz bH o PMERSEBHESY K- FLTOL2HEICEHLRELET; ZOBBIIMKEY 77
Py_TPFLAGS_HAVE_GC O EIREEF = v 7 LET,

int PyType_IsSubtype(PyTypeObject *a, PyTypeObject *b)
a b DY TRATDERICHEZERLET,

ZOBBIIEBRDOY TSR EF 2y 7T B2 TT, DFE D, __subclasscheck__() & b iIxt LIFEX
NEXVA, issubclass() EFRIUF = v 7% F 5121 PyObject_IsSubclass() ZFEATLZE W,

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t mitems)
Return value: New reference. BdA 79 27 v @D tp_alloc T BT =4V v 712 FF T, Python
DFT7FNIDRXEY 7O = XADZZXLZ[oTHLVA VAR 22707 — L, IRXTONEE
NULL CTHIEHMEL %5

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. 1A 72 27 b D tp_new X FTBV 2RV v IV FSTY, B
tp_alloc ARy EHoTHLWA VAR Y ARERL T,

int PyType_Ready (PyTypeObject *type)
ATz DT 7A4F 74 REITVET, ZOBBELTOA T 27 b TUHLETR T T 572012
CHEINBRL TR ERA, 2O, BESZ SAB PSR LzZAny b2RA 7Y 27 MBS
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LREDDHD FF, MHL7HEITIE 0 ZIEL, =7 —DHEITE -1 ZB L THNMERZREL 7

void* PyType_GetSlot (PyTypeObject *type, int slot)

Ezoh28y PIIBHEATOWIEERA V2 2R LE T, IRD{ED NULL OFEIE. Zay b3
NULL 7. BB ARIERGIECTPRRENZ e 2RLE T, BE. BOHLUENGE DEORA > & &7z
BRI F 2y XA P LET,

See PyType_Slot.slot for possible values of the slot argument.
An exception is raised if type is not a heap type.

N—a v 3.4 Tl

Creating Heap-Allocated Types

The following functions and structs are used to create heap types.

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

Return wvalue:  New reference. Creates and returns a heap type object from the spec

(Py_TPFLAGS_HEAPTYPE).
If bases is a tuple, the created heap type contains all types contained in it as base types.

If bases is NULL, the Py_tp_bases slot is used instead. If that also is NULL, the Py tp base slot is
used instead. If that also is NULL, the new type derives from object.

This function calls PyType_Ready () on the new type.

N—a v 3.3 Tl

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 PyTypeObject.

tp_itemsize.

int PyType_Spec.flags
Type flags, used to set PyTypeObject. tp_flags.

8.1.
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If the Py_TPFLAGS_HEAPTYPE flag is not set, PyType_FromSpeclithBases () sets it automatically.

PyType Slot *PyType_Spec.slots
Array of PyType_Slot structures. Terminated by the special slot value {0, NULL}.

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 PyAsyncMethods with an added Py_ prefix. For

example, use:

e Py_tp_dealloc to set PyTypeObject.tp_dealloc

e Py_nb_add to set PyNumberMethods.nb_add

e Py_sq_length to set PySequenceMethods.sq_length
The following fields cannot be set using PyType_Spec and PyType_Slot:

e tp_dict

e tp_mro

e tp_cache

e tp_subclasses

o tp_weaklist

e tp_print

e ip_weaklistoffset

e tp_dictoffset

e bf_getbuffer

o 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.

void *PyType_Slot.pfunc

The desired value of the slot. In most cases, this is a pointer to a function.

May not be NULL.
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8.1.2 None #7>x7 b

None IZX3 % PyTypeObject i&. Python/C API TIREEAMSINTORVDTHERL TLEZ W, None I35
HF (singleton) RDT, A 7Y =27 bPOF—HET A+ (C T ==) 25723 THH7E»56TT, FAUHEHD
5. PyNone_Check() BAEUIH D £H A,

PyObject* Py_None
Python 181 % None 73 =7 FT, HPBRWI e ZRLET, ZOA TV =7 MEXY vy FAHD
FHA, ZRAVY PZOVWTIE, 2OA TV 27 PO ATY 27 b AR BEDBDH D 5,

Py_RETURN_NONE
C B2 & D Py None OBHIZBWYNINE T, (T None DBMATY >V b2 A Y7V X Y FLTE
LE7, )

8.2 #HERA T U k (numeric object)

8.2.1 BBEA T 1V I (integer object)

FTRTOEBIMEEORE 2D "ong” Bl LTHEEINLTT,

I7-DEEZ¥L, 1L ALY D PyLlong_As* AP IX (return type)-1 ZiRL £325, ZAUIEUEE 753003t
XFEHA, AT EMTZ720121& PyErr_Occurred() %o TLEE W,

PyLongObject
2D PyObject DY 7 XA FIIBE LRI £3,

PyTypeObject PyLong_Type
Z D PyTypeObject DA ¥ A& ¥ A% Python BB Z KB L £9, Z4Ud Python L 4 ¥IiZHBiF 2 int
CRILA TV 27 MTT,

int PyLong_Check (PyObject *p)
518A% PyLongObject > PyLongObject DY 7T XA 7D ZIZEZRLET,

int PyLong_CheckExact (PyObject *p)
518 PyLongObject BT, D PyLongObject BDY 7 XA FThne ZICHZRLET,

PyObject* PyLong_FromLong (long v)
Return value: New reference. v 2 HH727% PyLongObject 7Y =27 M RAER L TRLET, KDL
X121 NULL 238 L £9,

HEDHEIETIX, -5 25 256 FTOETOBBIINTEIBHA T 27 VO ERET A2 X512LT
BY, Zo&EHOBELENR T2, EBRICEBEDOA 7Y 27 MCHT2S8BPIRS X5 TVWET,
WoT, 1 DEEEZZZTHAHETT, £XTLE>75AD Python OEFIARERTT )
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PyObject* PyLong_FromUnsignedLong(unsigned long v)
Return value: New reference. C @ unsigned long 75 #1727% PyLongObject X 7Y =7 M aREM LT
KU EF, KL BITIE NULL 2R L £3,

PyObject* PyLong_FromSsize_t (Py ssize t v)
Return value: New reference. C @ Py_ssize_t B &¥i772 PyLongObject X 7Y =2 F2AEMRL T
RLUET, KKODE 123 NULL 2R L £5,

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C @ size_t BUh #7272 PyLongObject A 7Y =7 AR L TGRL ¥
T, RO L FITE NULL ZIRL ¥5,

PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C @ long long B H#17272 PyLongObject A 7Y =7 M ZAEMRL TR
LET, KDL 121 NULL 2B L %3

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C @ unsigned long long MAH#772 PyLongObject X 7Y =7 b
AL TRELE T, KB 12 NULL 2R L %3,

PyObject* PyLong_FromDouble (double v)
Return value: New reference. v DEEBFRH HH1727% PyLongObject 7Y =7 b RAERL TGRLE T,
KD ¥ FITIE NULL 2R L £ 3,

PyObject* PyLong_FromString(const char *str, char **pend, int base)
Return value: New reference. str DX FHUEICFEDSNT, Hi/=7 PyLongObject #IELET, ZDL X
base ZFELL UTLFHNEMARL £ 5, pend 5 NULL THRWIHEIX, *pend & str FTHEBRE AT
BEAUBEDEELF D7 FLRAZIELTWE T, base 3 0 DIFAEIL. str 1 integers DEFRZ i - THE
RENET; ZOHAETIE. BHIC 03B 2 0 TROWTEEIE ValueError Z3EH L £ 3, base 230 TH
AR, base 1 2 BILE 36 LATORTRINUIZ D HA, SLEHDOZEH, BEBOIEEDRPU T DOHICH
PH—O7 X —Ra7 3 EHINET, HFEHELRWVIEGA, ValueError DA H I N E T,

PyObject* PyLong_FromUnicode(Py UNICODE *u, Py_ssize_t length, int base)

Return value: New reference. Convert a sequence of Unicode digits to a Python integer value.

Deprecated since version 3.3, will be removed in version 3.10: &fWR X A )LD Py UNICODE API ®—
#8C3; PyLong_FromUnicodeObject () Z {3 2 X 2 ITBITL TLIZ& 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— g » 3.3 TEM.

PyObject* PyLong_FromVoidPtr (void *p)
Return wvalue: New reference. KA ¥ X p 25 Python BEEZEK L T, KA VX DHEIE
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PyLong_AsVoidPtr() %M L7fiR,-r HHF SN F T,

long PyLong_AsLong (PyObject *obj)
0bj R F. C D long RIZIKRLET, dL obj 2 PyLonglObject DA Y ARV ATRIFIUL, £7F.
Z® __index__() XYY FHBZWIE __int__ () XV v F%Z (b LHIE) MUHLT, A 7Yz 7 v %

PyLongObject WICEBAL £3,

b L obj OffiDS long OHEIFASTH UL, OverflowError XM L F3,

I —PEEZLEIC -1 ZRLET, ROFEMNT 27021 PyErr_Occurred() Zff-TL 7ZE W,
N—=Y a2y 3.8 TEHE: A[ETHIUL __index__() 25 k51D FL/z

N—=Y a3y 3.8 TIHELE: __int__ () OEMAIZIEHERETT,

long PyLong_AsLongAndOverflow(PyObject *obj, int *overflow)
0bj 3% T, C D long REEZRLET, d L obj 2° PyLongObject DA Y ARV ATRHRIFIUL, FT.
Z® __index__() XY v FHBWE __int__ O XY v FZ (LA I LT, A7V =7 %

PyLongObject WML £3,

% L. obj OfEA LONG_MAX X D KZ WA, LONG_MIN X h/hNXFHUE. *overflow &, ZHhzZh 1 -1
WBEX N, -1 ZIRLET; T RFIUL foverflow 1 0 WHESINE T, d L. EHrDFIMNBFEL
LA foverflow 75 0 WERESIN -1 BIBLF T,

Io—DRELE ZIC -1 ZRLET, ADTEMT 272D121E PyErr_Occurred() ZfioTL72& W,
N— gy 3.8 TEH: AJRETHIUX __index_ () 2S5 XS5k L
N—T gy 3.8 TIEHSE: __int__ () OFIZIEHERETT,

long long PyLong_AsLongLong (PyObject *obj)
obj 33, C D long long HIIZIRLET, b L obj 2% PyLongObject DA ¥ AR ¥ A TRIFIUL, &
3. FD __index__() XY v RHBZ3WE __int__() AV v FZ (3 LHAUL) FEHLT, A 7Y =2

k% PyLongObject &ML £5,

b L obj DfEA long long DHIPASTHAUI, OverflowError ZiXH L 7,

Io—PEEZL ZIC -1 ZIRLET, RPUZMNT 2702 PyErr_Occurred() ZffioTL72E W,
N—=Yar 3.8 TEH: AJfETHIUL __index__() &5 k51D Fl/

N—P 2 3.8 TIHERE: __int__ (O OFEARIEHERETT,

long long PyLong_AsLongLongAndOverflow(PyObject *obj, int *overflow)
obj 3T, C D long long RILEIRLFET, DL obj 2’ PyLongObject DA Y ARV ATHIFIUL, F
. D __index__() XY v FHBZWE __int__ () XY v FZ (3 LHAR) MM LT, A7V =7
I % PyLongObject WCEHMEIL £3,
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% L. obj OIEAS PY_LLONG_MAX X D AKZWA, PY_LLONG_MIN & D/NXFiu. *overflow 1&. Zhzh
12 -1 IEREIN., -1 BIRLET; IbR21FNIE foverflow 1X 0 ITEREINE T, b L. 1ZDHIAN
FAE LRGSR *overflow 73 0 ITRREX N -1 BRLE T,

II—MEELLEZIC -1 BRLET, AU EMT 2720121F PyErr_Occurred() 2o T X W,
N—T 3 3.2 TE.

N—=Y a3y 3.8 TEHE: ARETHIUL __index__() 25 K51 h Lz,

N—ar 3.8 TIEHESRE: __int__ (O OMFEMAIEIEHERETT,

Py_ ssize_t PyLong_AsSsize_t (PyObject *pylong)
pylong #&3 C D Py_ssize_t IR L ¥, pylong & PyLongObject DA ¥ AR ¥ A TRIFIUIRD
FE A,

b LU pylong OIED Py_ssize_t DOHIPANTH UL, OverflowError XM L E T,
I7—DREELL X -1 ZRLET, AT E2MNT272D121E PyErr_Occurred() Zfio T 72& W,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong 233 C D unsigned long %KL %73, pylong 1& PyLongObject DA ¥ AR ¥ A TIRIF UL
DEEA.

b L pylong Ol unsigned long DH#IMHATH AU, OverflowError ZiEMH L £3,

I7 -2 X/ ZIZ (unsigned long)-1 ZIRLE5, BRI 2T 572012 PyErr_Occurred() %
{%OVC < f:éh\o

size_t PyLong_AsSize_t (PyObject *pylong)
pylong %3R3 C D size_t IR L F T, pylong & PyLongObject DA ¥ A X ¥ A TRIFIUIZD FHA,

% L pylong DIED size_t OHIPFASTHIUL. OverflowError X H L £,

I —DEEE FIZ (size_t)-1 ZIRLE T, RAOT 2N 570DI12& PyErr_Occurred() %Z{fioT
<7:éb\o

unsigned long long PyLong_AsUnsignedLongLong ( PyObject *pylong)
pylong #3K3$ C O unsigned long long ZiRL £, pylong & PyLongObject DA ¥ AR Y AT}
UL D FEA,

b L pylong DA% unsigned long long DHIPHITH UL, OverflowError ZiAH L E T,

I 7 — Wi %7 ¥ 2T (unsigned long long)-1 %K L ¥ 3. RAHT 2T 3 LDHITE
PyErr_Occurred() - TL7Z&E W,

N—Ya v 3.1 TEE: A pylong ZIEE L 7=FRIZ TypeError Tld7 { | OverflowError ##H T2 & 5
122D E L7
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unsigned long PyLong_AsUnsignedLongMask ( PyObject *obj)
obj 73K F. C D unsigned long KIZIRLE T, dL obj #% PyLongObject DA ¥ ARV ATIRITH
. 9. 2D __index__ () XY v FHZWE __int__ () XYy FZ (HLHAUL) MUAHELT, A7
Yz N%& PyLongObject [CEHL £,

obj DfEA unsigned long D#IFHD AN TV EIX, ULONG_MAX + 1 ZiEe LERIRZRLET,

IT =M E /¥ 2T (unsigned long)-1 ZRL %5, R 2N 27DI2& PyErr_Occurred() %
flioT7Z&E W,

N—T gy 3.8 TEH: A[fETHIUL __index__ () 2> L5k hEL7

N—ar 3.8 CIHERE: __int__ () OEAIZIFHERE TS,

unsigned long long PyLong_AsUnsignedLongLongMask ( PyObject *obj)
obj 3K F. C @ unsigned long long KHZIKL £F, b L obj ?% PyLongObject D4 Y AR Y AT
X £3. £D __index__ () AV v FHBZWI __int__ O XV vy F%& (b LHAUL) FFEH LT,
F 72 b%& PyLongObject WAL £7,

obj DA unsigned long long DHIFD HAN T WAL, PY_ULLONG_MAX + 1 %2ike L-EIR%
BRLUED,

T -2 &/ ¥ (unsigned long long)-1 R L E T, AT 220X
PyErr_Occurred() 2o T I W,

N—a v 3.8 TAH: A[RETHIUL __index__ () ZFS XS5k E LT
N—a v 3.8 TIMHERE: _int__ () OFAIZIEHERTT,

double PyLong_AsDouble (PyObject *pylong)
pylong %3R3 C D double ¥iK L 3, pylong ¥ PyLongObject DA ¥ AR Y A TR TR D T8 A,

b L pylong DIED double DHEIFHATHAUL, OverflowError ZEH L 3,
Io—PREELE X -1.0 ZRLET, RO E2MNT 270121 PyErr_Occurred () o T 7ZE W,

void* PyLong_AsVoidPtr (PyObject *pylong)
Python O EIET pylong 2. C @ void KA ¥ RIZEHL £3, pylong & EHT =2 FUL,
OverflowError ##MH L E3, Z DBAEIX PyLong FromVoidPtr() TEZELEKT 2L &S X5k
void A ¥ ZMUBAFRTE 5721 TT,

IR EZY ZIZNULL iR L E T, R0 E2MT % 729I2iE PyErr_Occurred() ZffioTL 72& W,
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8.2.2 Boolean #7x7 b

Python @ Bool BIZBH OV 7/ 72 LTHEINTHWET, 7—NLHEDMEIX, Py_False ¥ Py_True @ 2
DULDHY FRA. o T, BHDOERHIFREEKIE T —AVEIZEZHTITED FVA, ZIEVZ, DFowrady
FHATEET,

int PyBool_Check (PyObject *o)
o 7’ PyBool_Type DIFEICEERL 5,

PyObject* Py_False
Python 1281} % False 7Yz b TF, ZDATI =27 MIXAY v FEFRLEEEA, BRIV D
RTE oA 7Y =2 b e RIS BEBDH D 75,

PyObject* Py_True
Python iIZH1F % True A 73 =27 F T3, TDAT7T =7 MIXY v F2HRbEEEA, ZRAIV Y FOR
T oA 7Y =2 b AR BERD D $75,

Py_RETURN_FALSE
Py_False (SHYIRBIAI TV v DA V7 VXY F2fT-oT, BB ORI DD TT,

Py_RETURN_TRUE
Py_True IGHUIBSBEBAV >V F DA V7 VAV b 2[ToT, D SRTDDTI BT,

PyObject* PyBool_FromLong (long v)
Return value: New reference. v DfEIZIG LT Py_True £7:13 Py_False "OFH LW B ZIEL £,

8.2.3 FH/HRB AT U b+ (floating point object)

PyFloatObject
2D PyObject DY 7 XA Fid Python FEIV/NIURA 7Y = 7 P2 RBL %9,

PyTypeObject PyFloat_Type
Z D PyTypeObject DA ¥ AX ¥ AiZ Python HEV/NIRAZRELIL $5, Z4UX Python L A ¥iZH)
% float E[MLA 7Y =2 F T,

int PyFloat_Check (PyObject *p)
518h% PyFloatObject »» PyFloatObject DY T XA TD Y TICHEZERL X,

int PyFloat_CheckExact (PyObject *p)
518 PyFloatObject BT, 7D PyFloatObject DY 7 XA FTRVWE ZICHZRLET,

PyObject* PyFloat_FromString(PyObject *str)
Return value: New reference. str DX FFEZ b &I PyFloatObject A 7Y =7 MR L E T, KW
%% NULL ZiRL £,
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PyObject* PyFloat_FromDouble (double v)
Return value: New reference. v 2*5 PyFloatObject 7 7Y =7 bR L TRLET, KT 5L
NULL 2B L 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_Occurred() to check for errors.
N—Yar 3.8 TEHE: [ ThHIUL __index__ () ZHS> LSk h Tl

double PyFloat_AS_DOUBLE(PyObject *pyfloat)
pyfloat DIETEZ. C D double HRHTRLETH, T7—F =z v 7 2fTVEHA,

PyObject* PyFloat_GetInfo(void)
Return value: New reference. float OFEEE, HIME, RAMEICE S 21HH % &L structseq £ Y A X VR
ZRLET, ZHUE, float.h 7 7 f LDV T v —TF,

double PyFloat_GetMax ()
float DRI TE ZHMARME DBL MAX % C @ double BITIRL £7,

double PyFloat_GetMin()
float DIEFLEN/=2H/NDIEDME DBL MIN % C @ double BITIRL £,

int PyFloat_ClearFreeList ()
float @ free list 227 V7 Lk, BRTERDP o774 T2 82ELET,

8.2.4 BEHA TP U I+ (complex number object)

Python O#EFEA 7P =7 MiE. CAPL IS5 R 2 & ZOoDFIEOT y L THREINTWES: —7% Python
Tl LI L TREAZINTWS Python 04 7Y =2 T, AIXEBOEEFELZRNT 2 C ORERT
3, API TR, Tho 2l B EREL TV E T,

C BEkE L TOEEH

BHEEO C BERZ5 15 LTZELED, BEhEE LTRLZD 330503, KA VY XELZITS DTIERL
EEL ZIT5DOTEBELTLEIV, ZhiF API 22 B LT—EBLTVWE T,

Py_complex
Python #Z A 7Y =27 F DEDED TG T 2 C OEBERTT, EEBA 7V FERSIFLAY
ORI, ZOROEREZSEIICE TATIRH e LTHEVWE T, MERIILTO LS CERIATY
¥
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typedef struct {
double real;
double imag;

} Py_complex;

Py complex _Py_c_sum(Py_complex left, Py complex right)
ZODEFERDM%E C D Py_compler BITIRL £,

Py compler _Py_c_diff (Py complex left, Py complex right)
ZODEFEHRDER C D Py_compler BITIRL ETF,

Py compler _Py_c_neg(Py_complex complex)
BEE compler DFFREE C D Py_complez BITIRLE T,

Py complexr _Py_c_prod(Py complex left, Py complex right)
ZODEFEHDEE C D Py_compler BITIRL £,

Py complexr _Py_c_quot (Py_complex dividend, Py complex divisor)
ZODEEHODEE C D Py_compler BITIRL £,

divisor 2% null DEFEE, ZDXY v Rlg¥r %R L., errno IZ EDOM 2t v F LE T,

Py_complexr _Py_c_pow(Py_complex num, Py_complex exp)
88 exp D num Fxk C D Py_complex B TIRL £3,

num 75 null T exp DIEDEBTHRVWEHEIE, ZOXY v Fig¥e%3RL, errno IZ EDOM 2t v F L
S

Python #7217 b L TOERKE

PyComplexObject
2D PyObject DY 7 XA & Python OERBIZ LRI %75,

PyTypeObject PyComplex_Type
Z D PyTypeObject DA ¥ A& A% Python DEZRBIZ LI L £9, Python L' 4 ¥ D complex Y I[A
CLA7Y =27 FTT,

int PyComplex_Check (PyObject *p)
518H3 PyComplexzObject BiD» PyComplexzObject BDY 7 XA TD L XICHZRLET,

int PyComplex_CheckExact (PyObject *p)
5183 PyComplezObject BT, HD PyComplexzObject DY T XA FTRHRVWE ZIZEEZRLE T,

PyObject* PyComplex_FromCComplex (Py complex v)
Return value: New reference. C ® Py_complex B> & Python OEEEEE LKL 5
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PyObject* PyComplex_FromDoubles (double real, double imag)
Return value: New reference. ¥1727% PyComplezObject 7Y =7 V% real ¥ imag 2 SHEKL 55

double PyComplex_RealAsDouble (PyObject *op)
op DEBF 7% C D double B TIRL 7,

double PyComplex_ImagAsDouble (PyObject *op)
op DEBF 7% C D double B TIRL 7,

Py__compler PyComplex_AsCComplex (PyObject *op)
BHEEUE op 25 Py_complex BURAERL F 3,

op 7 Python ODEEHA 7V =7 FTlER WA, __complex__ () XYV v REFE->TWEEE, DX
Vv ROBBRANIFEEN, op 5 Python DEZEA 7Y =7 MZE#INE 3, __complex__() WEHEX
NTWRWEEIX, __float__O W74 —ANyZ7ENEF, __float__(O) PERINTVARWIEER,
__index__QO 74 =Ny Z7ENET, WHPKRMLEEEIZ, ZOXY vy FIZFEH-D -1.0 ZIEL
£7,

N—Yar 38 TEHE: AJEETHIUL __index__ () 2> X312k F L7

8.3 >—s>YRFTT 1V I (sequence object)

=
i~}

ST URAFTI 27 MR ROV TIRRIOETT TR E Lz, 20Tk, Python
CHEDBLMDo TWRHEDS — 7 VATV 27 MZOVWTHRWE T,

831 NI bATDxo

TROBEEIX, N AT =27 PEFFL TV E5IEICAN, bA TP 27 P TRV T XX EFRELTHRUH
XN b, TypeError ZEH L £3,

PyBytesObject
2D PyObject D7 XA Fi&, Python XA v ATV 27 b ERLET,

PyTypeObject PyBytes_Type
Z D PyTypeObject DA ¥ AX ¥ AlX, Python N4 Fl%EFL £73; Python L' 4 ¥ bytes R U A
7Y =2 FTY,

int PyBytes_Check (PyObject *o0)
FTILT N o BANA NI TI T b ENE bytes OB T XA TDA VARV RATHIGEICEY
BLUET,

int PyBytes_CheckExact (PyObject *o0)
FTI2TF o MANAL MFTI 27 b THY, 22D bytes BIDY TR TDA VAR ZATHRVIBEICE
PIRLET
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PyObject* PyBytes_FromString(const char *v)
Return value: New reference. JRIIRFIC, XFF| v DA —%EL T2H LWL b TP 27 FEIRL,
JBRFIZ NULL 238 L E9, 518 v I3 NULL THo TR FRA; ZOF = v Z3MTORLEE A,

PyObject* PyBytes_FromStringAndSize (const char *v, Py ssize t len)
Return value: New reference. FIIFHZ, XFH| v DaV¥—%2HE TE23REX len OF L WAL F 47V
7 M RIBEU. RIFIC NULL 23R L £ 3, 518 v 23 NULL 0358, N4 AT Y =7 b OB IEHIHIL
NTVEEA,

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C BAE(D printf () A XA ND format XFH e A IERDFIEEZED ., &
RO Python N4 M ATV 27 2OV A X%FHEL, HEZEELLFRC LN o TEB LIS AT
Pz EEBELET, AIEEDSHIZ C OF — ZHTRITINIR ST, format XFFNIFDT7 +—~< v b X
FrEZECEEMTOATOWRTNRERD THA, RO 7+—<y NXEMEHTE 3

ElEEXF | B =53

yAA n/a VFILD % NF

%c int C OBFATRIHINZE—D AL b,

%d int printf ("%d") ¥ FE%EFTT, *!

%u unsigned int | printf("%u") ¥ [[I%,*!

%1d long printf ("%1d") ¥ [FI%,*!

%1lu unsigned long | printf ("%1lu") ¥ [[I%,*!

%zd Py_ssize t printf ("%zd") ¥ [FI%,*!

%zu size_t printf ("%zu") ¥ [F%,*!

%i int printf ("%i") ¥ [F%%,*!

%x int printf ("%x") ¥ [F%*!

%s const char* null TG X 7z C DXFF,

%p const void* C KA VERD 16 #ERFL, printf ("%p") CIFEALYHLTTA, 7
Zv M7 4 —2IZBIT 2 printf OERICEHD D R KEHITY 770
0x BT E %I,

AT EBRWERIEELTHH - G, R OFEAXFIRZDEEMROA 7Y 27 Micav—Eh,
RO o5 EH I N E T,

PyObject* PyBytes_FromFormatV (const char *format, va_list vargs)
Return value: New reference. B & 5 ¥ 200585 Z & ZkR\\WT. PyBytes_FromFormat () L[
T,

PyObject* PyBytes_FromObject (PyObject *0)
Return value: New reference. Ny 7 7 7R baAVEBHEETLIFHTI 27 b 0o DL FPREZIRLE T,
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Py_ ssize_t PyBytes_Size (PyObject *o)
NAMFTTV 27 b o DAL VHRAOEIRRLET,

Py_ ssize_t PyBytes_GET_SIZE(PyObject *o)
PyBytes_Size() X7 U THELLDBDT, TI7—F v 72 Z2TVELA,

char* PyBytes_AsString (PyObject *o0)
0 DHEANDRA Y RZRLET, KA Y &IE len(o) + 1 N4 257225 0o DNEANY 7 7 2B L
£, U null DA FBDBLZDE I DL DLT. Ny 77 OREDANA MELT null 122D £7,
PyBytes_FromStringAndSize (NULL, size) THRINGEZIRWT, 7—XZ2BELTIERD FE
Ao FTeRA VX 2R (deallocated) LTIERD EHA, L. 0D bytes £ 7Y =7 M TRIFAUR,
PyBytes_AsString () 1% NULL %iR L TypeError ZiEHI L %79,

char*® PyBytes_AS_STRING (PyObject *string)
PyBytes_AsString() B~ 70 THELZDIDT, =7—F=zv 7 EITVERA,

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
obj @ null #IFX N/ &%, HWHHDEE buffer & length ZN L TGRLE S,

length DIEDS NULL DIFE, NA + A 72227 v null N4 b EEFERWAREEDLH D 5. ZDHAE.
B0 -1 IR L. ValueError Z3EH L 3,

buffer 1% obj DWNEB NNy 7 7 ZBBLTWT, ZIUAIKRED null N4 FHEATVET (ZHIX length
WIEBAONERA), £ 7Y =2 M) PyBytes_FromStringAndSize (NULL, size) THEMIN/ZHHE
ZRRNT, MDD oTH T —E2BAEL TUIVWITERA, A7V 27 b ZMRIK (deallocate) LTHWIFEH
Ao 0bj D3 bytes 7Y = 7 N TR o 735EE. PyBytes_AsStringAndSize () 1& -1 %iR L TypeError
ZREEL XD,

N—=Ta v 3.5 TEE: AN bytes 7Y =7 MIXUANL MDA EFN TV ¥ 2T TypeError %
EHLTWE L,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
newpart DNE%E bytes DEAEFELZH LWAL b ATV 22 b % *bytes ITERL T3, FEH LHE
WHLWSHEEFAELE T, bytes DEHWEOZIRIIBEENE T, dLHIL VAT =7 MERTERL
Ba. HW bytes DBIRIIHEI N, *bytes DfEIX NULL WCRE XN T BB RE X NE T,

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
newpart DNE% bytes DBEAITHFE L2 LWVASAL b TP =7 bE Fbytes ITERL F3; Z OB,
newpart DBRAV Y 2T 7 VXY MLET,

int _PyBytes_Resize (PyObject **bytes, Py_ ssize_t newsize)
AR 7 ZEAAEE (Immutable)” 72N4 AT Y27 bR VB A4 XFEHETT, fEESNIERD DN
AMATY 27 PZDAINELEI LTIV o a— FTHFTRMEHAIN TV S ARENED H 2 34
FATI 27 ML TEWTERA, ANNENTANL b ATI 27 bOBBAY Y MO 1 TROLIGE,
ZOBIT T -2 D ET, Al LTIFES % (0 DFEZIAAARER) N bA TP 27 DT R
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VAZZUFED, LT A XRERL 5, BIEICIE, *bytes 1TV A4 ZE3NTNA b ATD 27 b
PIREEL. 0 DIRENET; *bytes D7 RLRAFANENBEDO7 FLRLBRZ20b LNERA, FHil
D 4T (reallocation) 23R L7258, *bytes DITLAFEL T LZNA b ATV =27 P2 L. Fbytes &
NULL {Z3%E L. MemoryError Z&E L. ZL T -1 2RI NF T,

8.3.2 bytearray 771V b+

PyByteArrayObject
2D PyObject DH 7 %A Fid Python @ bytearray A 7Y =27 b 2RLE T,

PyTypeObject PyByteArray_Type
Z D PyTypeObject DA ¥ AR ¥ AE, Python bytearray #%/RL %3, Python L £ ¥ T®D bytearray
ERCA TS 22 F TS,

BFrrzvo<wonO

int PyByteArray_Check (PyObject *o0)
o M bytearray D Z DY T XA TDA VAR VRS FBEICEEZRLET,

int PyByteArray_CheckExact (PyObject *0)
o 2 bytearray A 7Y =2 T, 2OV T XA TDA VARV AT/ 212, EZRLET,

A1L 7~ APl B%

PyObject* PyByteArray_FromObject (PyObject *0)
Return value: New reference. buffer protocol ZFEEELIAEREDA T 27 b o 226, H LW bytearray
FT7Y =7 PREKL. BLE T,

PyObject* PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)
Return value: New reference. string & ZDEX len 2 HFH LW bytearray 70 =27 P ERLET, &
ML 745813 NULL 23R L 5,

PyObject* PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. bytearray a & b %38 U 7z5R 2 #H L\ bytearray & L GRLUE T,

Py_ ssize_ t PyByteArray_Size(PyObject *bytearray)
NULL RA ¥ RF v 7 DIRIT bytearray DI A XERLUET,

char® PyByteArray_AsString(PyObject *bytearray)
NULL RA ¥ RF = v 7 DRI bytearray DNE% char FiFle U TGRL 3, BRI NBEFNIE. IR
537 null NA FASEIMEINE T,
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int PyByteArray_Resize (PyObject *bytearray, Py_ssize t len)
bytearray DWERNY 7 7% len NUH AL XA LET,

<70
UFRo<x70ld, B4V ZDF v 7B LRV I ZeErEtIc L TAY— FEBRELTVWET,

char® PyByteArray_AS_STRING(PyObject *bytearray)
PyBytedrray_AsString() D7 BAN—=Ta v,

Py_ ssize_t PyByteArray_GET_SIZE(PyObject *bytearray)
PyBytedrray_Size() D7 AN—=I a3 >,

8.3.3 Unicode # 7T ¥ ¥ codec

Unicode # 7> x 7 bk

Python3.3 @ PEP 393 E#E» 5, XEVME LR L 2275 Unicode XFDRERREMEZ/Z 5 & 5 12,
Unicode * 7Y = 7 MIWEICZRER KRB EHOTWE T, TXTOa— KA 2 A 128, 256 F721d
65536 LU R OSCFINTH UTRANIR 7 — ADMFEEL £ 35, it Tida— FARA ¥ ME 1114112 DUF (24
F AT D Unicode HPHTT) THRIFIUILD $EA,

Py_UNICODE* and UTF-8 representations are created on demand and cached in the Unicode object. The
Py_UNICODE* representation is deprecated and inefficient.

HWAPLI 22 5FH LW API NOBITORE T, Unicode #7727 FONEDIREEZ 2@ DD T3, A
T2 POELNAFIZE o TRED E T,

o 7 IEfi72” Unicode F 7Y = 7 Mi&. JEHERETIZZ W Unicode API TR XNz 3 RTDA TP 22 + T
T INODATI 27 VEEEPHFITHLEDVRDNEBORWEEFEHEALFEHLE T,

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.

FFR: The "legacy” Unicode object will be removed in Python 3.12 with deprecated APIs. All Unicode

objects will be ”canonical” since then. See PEP 623 for more information.
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Unicode &

LR Python @ Unicode FEZEICHW SN TW A HEA Unicode & 7Y = 7 MITT:

Py_UCS4

Py_UCS2

Py_UCS1
Ihooild, zhzh, 328y b, 16y b, ZL T8y POXFEREFT 2DITHS &maa’&hof‘f
B L OB D typedef TT o Hi—D Unicode XFEW S FEEZ. Py_UCSL, BHWTL 12X W,

N— a v 3.3 TEM.

Py_UNICODE
ZAUX, wchar_t @ typedef T, I v b7 3 —2IEFELTI6EY b2 32y ORI D £5,

N=Y 3y 3.3 TEHE: DEION—Y a ¥ Tid, Python Z BV K L7FRIC "narrow” F721% "wide”
Unicode N—=2a YDELLZFIRLLPICEL-T, 16 By 2328y FOEBE LD >TVE
L7z

PyASCIIObject

PyCompactUnicodeObject

PyUnicodeObject
ZNSD PyObject DY 7 X4 FiX Python Unicode 4 7Y =7 bR L 3, Unicode 77 =7 b
252 TD API BIUE PyObject ~NDKRA ¥ X %Z2ZIFH 5 T PyObject NDKRA ¥ X %2iRT DT, 1F
EALDHE, TNODORZERMES NETEDD FHE A,

N—a v 3.3 Tl

PyTypeObject PyUnicode_Type
Z D PyTypeObject DA ¥ AKX ¥ A%, Python Unicode %X L £, Z4HiE., Python 22— FIZ str
LLTHEHShE T,

LIRD API 13EBICIX C 27 1T, Unicode 7Y =27 FNEHOFHARD EHF—XICHTE23F v 7972
t R EEHRIITVWE T

int PyUnicode_Check (PyObject *o0)
o 7% Unicode XFFH7% Unicode XFHIDY T XA T THZ 2 EWCHEHERLET,

int PyUnicode_CheckExact (PyObject *0)
o % Unicode XFHIAIT, 2> Unicode XFHNRDY 7 X4 T TRV ZIZTEZIRLET,

int PyUnicode_READY (PyObject *o0)
XFHNA T2 b o7 IEMR REBATHL2 2 REIELET, Zo~rald, FTHALTWS
D7 7R 70%fES e THHEELD £T,

JRID L Z12i3 0 2R L, KD L 223N ZREL -1 ZELET, BER. XEVHRICKBLEL
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FIRITEERLTVWTT,
N— a3 v 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—FRA Y P TORIZELET, ol 7 IEMZR” REJERD Unicode £ 7Y =2 b
TRINIRZRD FEA (R LFzv Z7IELERA)

N—a v 3.3 Tl

Py UCST* PyUnicode_1BYTE_DATA (PyObject *o)

Py UCS2* PyUnicode_2BYTE_DATA(PyObject *0)

Py UCS/* PyUnicode_4BYTE_DATA(PyObject *o0)
NFIWCHEEY 722§ 572912, UCSL, UCS2, UCS4 DWIFN»DEHANZ F v 2 SN IEH R
ANDKRA VR ERLUET, EMBERBEAPBEIERLFEI A XICRsT0WEIREIDDF v Z7IXLERA;
PyUnicode_KIND() Zffio TIEL WS 7B ERBATLEEI WV, 247V MIT7 7 AT BRI, &
NI PyUnicode_READY () ZWMEUH L TL72E W,

N— a3 v 3.3 THE.

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode_KIND() =727 B DiR D {ETT,

N—a ¥ 3.3 TEM.
Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND is deprecated.

int PyUnicode_KIND(PyObject *o)
Z @ Unicode 3T —REZMRIET 2 DI 1 XFH7 DAL MEioTWE 2% "3 PyUnicode FBIDEE
(EZFHATLZEZW) D55 1 2%RLET, ol " EfR” REJEHKD Unicode 7 =7 M TRITH
BRDERA (RELF v 2IELERA),

N—a ¥ 3.3 TEM.

void* PyUnicode_DATA(PyObject *o)
Return a void pointer to the raw Unicode buffer. o has to be a Unicode object in the “canonical”

representation (not checked).
N—=Y a3 ¥ 3.3 TEM.

void PyUnicode_WRITE(int kind, void *data, Py_ssize_t index, Py _UCS/ value)
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EMBERER 725 T3 (PyUnicode DATA() THUFL72) data IZEZAAE T, 2O~ 7 vldEHE
WoF =y 7 2—YiTblawv, V=7 TEOLNL7DDbDTT, HEHLAN, fiox2rnzFgH LT
AR L7 kind Y data KA VR %Z2F v v P a3 RETT, index ZXFHD (0IMEDD) A T v IR
T, value ZZDEFMCEZAEND Z LXK LVa— KL Y FDOETT,

N—a v 3.3 Tl

Py UCS/ PyUnicode_READ(int kind, void *data, Py_ssize t index)
EHRRFEA L Lo TV (PyUnicode DATA() THURL7%) data 5»5 3 — FRA ¥ M ZHARD £73,
F v VRHEFMERDO~ 7 nlEUH LIZ—UfThbh R A,

N—a v 3.3 Tl

Py UCS/ PyUnicode_READ_CHAR(PyObject *o, Py _ssize t index)
Unicode 7Y =2 b o OXFZHANMD £3, D Unicode F 7Y =7 M 7 IEMR” KA TR
AT D FR A, D ER L THANSIGEICIZ. 2D~ ald PyUnicode_READ() & D & IFZIHRM
T,

N— ar 3.3 TEM.

PyUnicode_MAX_CHAR_VALUE(0)
0 WEREDWTHDOXFHNEEDDICHE LTI ADa— FKRAL U F2IBLET, Z® Unicode A 7Y =7 b
7 IERR R TRITUIRD F8 A, ZOEITEICHEMETT . XFEINEEREZHRD L b bah=x
T3,

N—a v 3.3 Tl

int PyUnicode_ClearFreeList ()
free list 227V 7 LE T, MRS EEZBEZERL T,

Py_ ssize_t PyUnicode_GET_SIZE(PyObject *o0)
JEHERED Py _UNICODE RIIEKDYI A X2 a— FHRATERLET (Yar— 72228 LTVET),
0 1% Unicode 7Y =7 FTRIFNERD ERA (L LF v Z7IELERA)

Deprecated since version 3.3, will be removed in version 3.12: W2 X A )LD Unicode API O—#7z
DT, PyUnicode_GET _LENGTH() %R T 2 XS5 ITBITLTLIZ& W,

Py_ ssize_t PyUnicode_GET_DATA_SIZE(PyObject *o)
JEHERED Py UNICODE R DY A X% N4 A TIRLE T, 0 1% Unicode 7Y = 27 b TRIFIUD
BDEXRA (RELFzv Z7IELERA)

Deprecated since version 3.3, will be removed in version 3.12: #\WWA X A )LD Unicode API O—#B7%
DT, PyUnicode_GET_LENGTH() T 2 X 5ITBITL T X W,

Py UNICODE* PyUnicode_AS_UNICODE(PyObject *o)
const char® PyUnicode_AS_DATA(PyObject *0)
HBzohleA TP =2 v® Py UNICODE REFERANDERA VX ZIRLE T, RENZ Ny 7 7 IZE K
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WZnull 2= FRAL Y B 1 ORGIMAFOTOET, ZREEFFD null 2— REA Y BNy 7 7 IZE8FEN
52350 DLNFRHAN, 20VTVD CERTIEZDO LS BXXFINITOFEDLNTLESTL &
9, AS_DATA DAL > &X% const char * IZF+ A FLTWET, 518 0 & Unicode ¥ 7Y =2 b
TRINIRZRD FRA (R LFzv Z7IELERA)

N—=Yay 33 TEH: o735 TRIENERLDITRDELL, EWVIDb, ZLDT—
AT Py_UNICODE RIAJGABEHZE ST, MFRI T, ZLTERBRLEXT (HIS2EEL T NULL %
BUET), 2— FZEIEL T, PyUnicode_nBYTE_DATA() <% 27 B % ffi 5 % PyUnicode WRITE() %
PyUnicode_READ() %ZfH5 K512 LT E W,

Deprecated since version 3.3, will be removed in version 3.12: #WA X £ LD Unicode API ®—#7%
DT, PyUnicode_nBYTE_DATA() RD~27u% M T2 L5 IBITL T XV,

Unicode XZF 70O/NT+

Unicode 13#(Z K DH % 3 XF 7 r 87 1 (character property) Z#LTWE T, K fbh s XF 7 v
T4 UTFo~Z7o0THHTEEY, Zhsn~2ald Python OFEIIGL T, &4 C OBEEIIHISAT S
NTVWET,

int Py_UNICODE_ISSPACE(Py UNICODE ch)

ch BZEAXFHRESPITIBLT 1 £ 0 ZIELET,

int Py_UNICODE_ISLOWER(Py UNICODE ch)

ch D/INFEPESIPITIECT 1 £21E 0 ZRLET,

int Py_UNICODE_ISUPPER(Py UNICODE ch)

ch BRIXFHESPITIGLT 1 £721F 0 ZIEL XS,

int Py_UNICODE_ISTITLE(FPy UNICODE ch)

ch Z& A bV — ALF (titlecase character) 22X 5 2IZE LT 1 £721% 0 ZIRLE T,

int Py_UNICODE_ISLINEBREAK(Py UNICODE ch)

ch BEATLFH L S MG LT 1 F7-1% 0 ZRL T,

int Py_UNICODE_ISDECIMAL(Py UNICODE ch)

ch 73 decimal XFNESILIIHELCT 1 -3 0 2RLE T,

int Py_UNICODE_ISDIGIT(FPy UNICODE ch)

ch % digit SLFPE I PITELT 1 $713 0 BRLE T,

int Py_UNICODE_ISNUMERIC(PFPy UNICODE ch)

ch T (numeric) XFPEIPZIECT 1 £ 0 ZRLE T,

int Py_UNICODE_ISALPHA(Py UNICODE ch)

ch BTN T 7Ry MXEREIDPIIGET 1 £-13 0 #ELET,
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int Py_UNICODE_ISALNUM(Py UNICODE ch)
ch DEBIFPESIPIIGTT 1 £21F 0 ZIBLE T,

int Py_UNICODE_ISPRINTABLE(Py UNICODE ch)
ch BXFEDHIFRRER L ENPE I DITEDVT 1 7203 0 IR L EF, JFAIFAIREXFE. Unicode X
FTF—RXNR—=ZT "Other” ¥£7:1% "Separator” L ERINTWVWELFD, HIFAREL RikE N3 ASCII
space (0x20) A DB DT, (BB, ZOXIRTOHIFAHELFIF. XFINC repr ) BEYHENZ &
BWZZRT =T ITRETROVLEDI L TT, Z4U sys.stdout % sys.stderr IZHF ZAEN 25 LFF
DIREL IIFAGRD D £ AL )

DURo APIL &, @I EE X F A% TeDIfEbET:

Py _UNICODE Py_UNICODE_TOLOWER(Py UNICODE ch)
ch Z/NLFICEBLIEDDEIELET,

N—a v 3.3 TIFHERE: Z OBIRUI B RSP N F e o T T,

Py_UNICODE Py_UNICODE_TOUPPER(Py_UNICODE ch)
ch Z# RLFITEL 125 DRIRLET,

N—a > 3.3 TIFHERE: T OBIRUI B RSO/ N TR 2 > TH T,

Py UNICODE Py _UNICODE_TOTITLE(Py UNICODE ch)
ch Z#ZA PV —AXFICEBMLIEDDZELET,

N—a v 3.3 TIFHESRE: Z BRI ENI L KT N T AR 2 > TE T,

int Py_UNICODE_TODECIMAL(Py UNICODE ch)
ch % 10 EDIEOBBICEIM L 72D DZR L £ T, FAREAR LI -1 ZIRL T, Zo~7 nldfistzikt
LEEA,

int Py_UNICODE_TODIGIT(Py UNICODE ch)
ch Z2—HiD 2 ERIBER LD ZRLET, FAHERLIE -1 ZIRLET. ZO~ 7 ni3fistziEh
LEHA.

double Py_UNICODE_TONUMERIC(Py_ UNICODE ch)
ch % double ICEHL7-dDERLET, FPARER LI -1.0 BIRLE T, 2o~ aidfisteEHL E
A,

56D API 3V usr— Mgz £3:

Py_UNICODE_IS_SURROGATE(ch)
ch ¥ usr— Y 55 (0xD800 <= ch <= OxDFFF) #F = v 7 L ¥,

Py_UNICODE_IS_HIGH_SURROGATE(ch)
ch Ly vy — b ¥ 5% (0xD800 <= ch <= OxDBFF) #F v 7 LE¥ T,
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Py_UNICODE_IS_LOW_SURROGATE(ch)
ch R By — k2 5% (0xDCO0 <= ch <= 0xDFFF) #F v 7 LE7T,

Py_UNICODE_JOIN_SURROGATES (high, low)
200V S — M NFEHAGHODETHEH—O Py_UCS4 HZIRL £3, high & low iZFhZhInsr—+t
X7 DHIFED L BED TS,

Unicode XFFDERE 7t R

Unicode 7P =27 + 24 L7 D, Unicode D> —4 > A& LTOEARZ IO RT I 77 ALEDT 3
IZiE. BURD API 25 TL 72 &0

PyObject* PyUnicode_New(Py_ssize_t size, Py UCS/ maxchar)
Return value: New reference. H L\ Unicode & 7Y =27 24K L ¥ 3, mazchar 1EXFFNIMR 2B
OA—RFRKRA Y POELVWRKEICTRNETT, ZOIIBEMEE LT 127, 255, 65535, 1114111 O—F:k
WHEIZYI D BiFsh kg,

ZHEH LW Unicode A 7Y =7 M EAERT R INTHFETT, ZOBBEMF > TERINLT
Pzl MEIY A XEHEIIARARETT,

N— a v 3.3 TE.

PyObject* PyUnicode_FromKindAndData(int kind, const void *buffer, Py _ssize t size)
Return wvalue: New reference. 5 2 b7z kind (BUD 15 % HIX PyUnicode_1BYTE_KIND 7% ¥ O
PyUnicode_KIND() 2R FETT) @ Unicode & 7Y =27 b RAERL 5, buffer 3. Aok
kind > T 1 XFH772D 1,2, 4 XL bOVWTNEHAE LT, BX size DEFIND KA ¥ X TR
XD FEA,

N— g v 3.3 TEM.

PyObject* PyUnicode_FromStringAndSize (const char *u, Py_ssize t size)
Return value: New reference. char BINw 7 7 4 5% Unicode # 7Y =27 b Z2ERLE T, v DRI
UTF-8 TZYa—FEIATWVWHBDELET, Ny 77y ONERIH LA T2 Mizav—ahfd,
Ny 77 H NULL TRWHE, WHERREIN ATV 27 P2 2edh 3, 2F 0. ZORK
PRF Unicode A 7Y =7 POEFFHFINTVERA,

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 T 2 — F &7z null D char BNy 7 7 u & Unicode F
7Y PRERLET,

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

Return value: New reference. Take a C printf ()-style format string and a variable number of
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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:

sXEEXF | B fi&Z

52 n/a V70D % XF

%e int C OBEITRIAI NS H—DF,

%d int printf ("%d") ¥[A%, *!

%u unsigned int printf ("%u") ¥ %!

%1d long printf ("%1d") ¥ [[%,*!

%1i long printf ("%1i") ¥ [FI%%,*!

%lu unsigned long printf ("%1lu") ¥ [F%,*!

%11d long long printf ("%11d") ¥ [F%.*!

%11i long long printf ("%11i") ¥ [F%%.*!

%11lu unsigned long long printf ("%11u") ¥ [[%,*!

%zd Py_ssize t printf ("%zd") ¥ [[%E.*!

%zi Py_ssize t printf ("%zi") ¥ [A%E*!

%zu size_t printf ("%zu") ¥ [A%F*!

%i int printf ("%i") ¥ [[%, "

%x int printf ("%x") ¥ [A%F*!

%s const char* null TS N7z C DFF,

%P const void* C RA Y &ZD 16 #ERFL, printf (")p") LIFLAYRL
T, 779 b7+ =218 35 printf ODERICED
D72 FHICY 770 0x I E £ 5,

%A PyObject* ascii() ORED fH,

%U PyObject* Unicode 7Y =7 T,

yAY 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 fHE,

WA T ERVWERIBEX DD o 1 HE, B OFAXFINIZ 0 FHAXFINCar -3, & D5l
BrEfIhxs,

FFR: 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

*1 For integer specifiers (d, u, 1d, li, lu, 11d, 1li, 1lu, zd, zi, zu, i, x): the O-conversion flag has effect even when a precision is

given
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characters for "%A", "%U", "%S", "%R" and "%V" (if the PyObject* argument is not NULL).

N—Tar 32 TEHE: "%11d", "%1lu" OYR— IBEMENFE L,
N—ay 33 TAEHE: "y1i", "%11i", "%zi" O R— FrEMSI N E L,

N—I3g Y 3.4 T2 E "‘78" ||°/A|v7 "%U", u%vu’ 11%5117 "%R" T@¢E7j_7y&£;0\}{%§7j_—\7y
ZDYR—FHEMENE Lz,

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

Return value: New reference. 5 & 5 ¥ 2 DD5|[HEW 5 Z ¥ #FR\WT, PyUnicode_FromFormat () & [d]
T3,

PyObject* PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)
Return value: New reference. > 32— FENTW3 obj % Unicode X 7Y =7 MZTa—RKLET,

bytes X bytearray D bytes-like objects 13, 52 B encoding \ZHt->TF a— KX, errors
TERSINLEL I =AY PV IPEONE T, THHD5 UM & $ NULL IZTE, ZDHEID API

=

F7 7 40 MEZEWET FEL Z &id $#8HIAF codec (built-in codec) ZBRLTLZE W),

Z iR

Z DD Unicode 7Y =7 + 2 &G A 7Y = 7 M TypeError fIAN 25 & Z L E 5,

D APLIE, T —HPELZE T NULL 2R LTS, UK LENGREN A 7Y 27 M LBR
vy 2% 1 OS5 T (decref) THEMENDH D ET,

Py_ ssize_t PyUnicode_GetLength(PyObject *unicode)
Unicode # 7Yz 7 FOREIZIa—FKRA Y FTELET,

N—Ya ¥ 3.3 TEM.

Py_ ssize_t PyUnicode_CopyCharacters(PyObject *to, Py_ssize_t to_start, PyObject *from,

Py_ssize_t from_start, Py_ssize t how_many)
»2% Unicode A 72 27 b OMAXFEIVY—-LET, ZOBKIIDER L ZIICFEEZITV, AJRE

55X memepy ) "NELRLET, KD 212X -1 ZRL, AN ERELE T, Z5 TRVWESIE.
A— L FHERLET,

N—a v 3.3 Tl

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py _ssize_t  start, Py_ssize t

Py UCSJ fill_char)
XFHN % X FTHD EF: unicode[start:start+length] T fill char M2 Ik D FT,

length,

fill_char XX FHNDRARIT & D HREVWEER, X7 2 DU EOBRE R - TREEIIRBL £T,

FEIAAL TR TH, KBO L =123 -1 2R LA ZEH L 95,

N— ar 3.3 TEM.
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int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py _UCS/ character)
XTI X F o EZAAL T, XTI PyUnicode_New() TIER L7213 UE7% D £H A, Unicode XF
FEFEL ENTVEDT, ZOXFIIFEFINTWD, ZhETiny YaftThTuTIRWT X
A,

Z OBENX unicode 75 Unicode A 7P 22 b THZI ., A VT v 7 ANEHEANTHZ I, £ 7=
FIRRIIEETES (DFEDSBITV UMD 1 TH2) ik Fzv I LET,

N— a3 v 3.3 TEM.

Py UCS/ PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
XFH X FRGARD £F, 27 0D PyUnicode READ_CHAR() ¥ IIMERMNC, Z DBIBUZ unicode
2 Unicode A 727 v ThHBZr, ATy 7 ADFHEANTHL %2 Fzv 7 LET,

N—Y a ¥ 3.3 TEM.

PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. str DX FA VT v 7 R start (SR E&L) HOXFA YT v 7 R end (i
RZE&%7T) $TOEANFINZELET, ADA VT v 7 2R3 R— SN TVEE A,

N—Y a ¥ 3.3 TEM.

Py UCS/* PyUnicode_AsUCS4 (PyObject *u, Py UCS4 *buffer, Py_ssize_t buflen, int copy_ null)
XFH u % UCSA DNy 77N —=LET, copy null BREZINTVEHEIE. XIVXFDHEDE
T, TT—MREE/E ZFid, NULL 23R L. BN EZREL ET (buflen 3 v ORX XD ED o HEITOV
T3, SystemError i EINF T ). WMLz & ZlX buffer ZIEL %3,

N— ar 3.3 TEM.

Py UCS/* PyUnicode_AsUCS4Copy ( PyObject *u)
XFH) u % PyMem Malloc() TRXEVHERINZH LWV UCSL BDOANy 77122 —LET, Ihdk
ML 725E&1d. NULL %3E U MemoryError 2ty M LES, IBRE NNy 7 713067 null 2— FRA >~ b
MEMENTVE T,

N—Ya ¥ 3.3 TENM.

BELEFED Py_UNICODE API 3

Deprecated since version 3.3, will be removed in version 3.12.

Zh e API BiEUE PEP 393 OEEIC L Y FEIEFETT, Python 3.x TIRHIBRX AW, JHREY 2 —
NMEIINLOBBEFIEHREMEZ T TH., NLOBMOBHIZ AT + —< VR XEVIHEDRH L 2R
JHICE VT 20,

PyObject* PyUnicode_FromUnicode (const Py UNICODE *u, Py_ssize_t size)
Return value: New reference. size THEEIN/ZRE X %> Py UNICODE BNy 7 7 u 205 Unicode
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FITP 27 b EERLET, u B NULL IZLTH &L, ZOEELF TV 27 PONBREIRERTT, Ny
7 7 IR EBEREREEDIDE LT DEMLTT, Ny 77y DNREH=2RATI27 Micavr—3h
R

Ny 7 7MW NULL THRWEES, RVEREEEIN-F T2 7 V2R3 ZeBHDET, MoT, ZOEK
D3RS Unicode #7327 FE2ZEBELTEWVWDIE v 7 NULL O ¥ Z/-1F T,

Ny 7 773 NULL DG, XFHONEED SN2/ 8 PyUnicode KIND() DX 5K 7 7R~ ru%k
i 5 HiIC PyUnicode_READY () MO X RI1IFIUERD FH A,

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode
API, please migrate to using PyUnicode_FromKindAndData (), PyUnicode_FromWideChar(), or
PyUnicode_New().

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)
Unicode * 7Y =27 +® Py_UNICODE BUOWHN Y 7 7 ANOHAH LEHDORA VX E2RTH KRB
YEWWENULL 2B L %S, A7V x2 bD Py UNICODE* RIFFEAXDENGEIIERL T, FBRD
Py_UNICODE XFHNZIE null 23— FARA Y IBPEFNTVWE DD, ZWnWTWno C BT, 20
XOBRXFHINIYIDFED SN TLED ZIHERLTLEEI W,

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API,
please migrate to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or

similar new APIs.
Deprecated since version 3.3, will be removed in version 3.10.

PyObject* PyUnicode_TransformDecimalToASCII(Py UNICODE *s, Py_ssize t size)
Return value: New reference. 5 2 b N1z R size ZF§D Py_UNICODE BID Ny 7 7 12HBETD
decimal digit Z. 215D 10 EDEIZKIET 2 0 25 9 £TO ASCIH FFITHE 21X 72 Unicode * 7
Yx 7 bAERLET, BISHEE A NULL 28U £ T,

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_UNICODE API,;
please migrate to using Py_UNICODE_TODECIMAL ().

Py UNICODE* PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py _ssize t *size)
PyUnicode_AsUnicode () WZRITETH, 512 GEMOD null ¥+ ZR\72) Py_UNICODE() ELHIDF
X% size WIRIEL EF, FRD Py_UNICODE XFHNZE null 2 — KR4 ¥ I BEFATVWE 225D,
Z0Two C BT, 20X RXFIRYIDFED SN TLES T ITHERLTIEE W,

N—Ya ¥ 3.3 TENM.

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)
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B null 22— FARA ¥ FHIE N7 Unicode XFFND A —2ER L £ 5, XEVHERICKKLE
%3 NULL %23& L MemoryError fISAZ X L3, 23 TRVE ZTH LA XEVHERES NNy 7 7 %
BLET (ZONy 7 7 BT % & 121 PyMem_Free() ZffioTLZE\W), §EHRD Py UNICODE XX
FHNE null 2= RRA Y IBEENTVWEIEHAHD, 720T0D C BT, 2D X5 B FHNEY]
DEDLNTLES ZEIKHERLTLEX N,

N—a ¥ 3.2 TE.
PyUnicode_AsUCS4Copy () RFELIDFT L\ API T2 X 5 ITBTLTLEE W,

Py_ssize t PyUnicode_GetSize (PyObject *unicode)
ISR D Py UNICODE RIREKDY A X% a— FHRATIELES (P sr—bR7Z2 22D LTVET),

Deprecated since version 3.3, will be removed in version 3.12: #\WWA X A )LD Unicode API O—#B7%
DT, PyUnicode_GET_LENGTH() T 2 X 5ITBITL T X W,

PyObject* PyUnicode_FromObject (PyObject *obj)
Return value: New reference. Unicode D% 7 XA DA VARV A%, RBERGETIAYD Unicode 7
TV MZAab—LET, obj ¥ (7 &4 T TIERW) BETAY O Unicode 7Y =7 V2o 56
X, BRIV M E 1 OHEP LR ERLE T,

Unicode R Z DV 7 X4 TUANDA 7Y = 7 +Tld TypeError 25| EilZ N F T,

Oy—ITz>a—5a >4

HEOn sy — N2y a—F4 Y ZFRL—F 4 VIV RATLADTFRA M e Fa— R T 30IfH2 75,

*errors)

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char
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 () %ffio T (Python OEFFICHAAENZ By —L Ty a—
74 ¥ Z'®D) Py_FileSystemDefaultEncoding DX FH%7Fa—FLE T,

Z OBEUE Python @ UTF-8 £— REHMEL £55
BE:

Py_DecodeLocale() BA%,

N— a ¥ 3.3 TEM.

N—=Yay 37 TEHE: ZoBEEIX Android UATEHEOR Fr— VY —FT 4 V7
% surrogateescape L7 — NV FZ TS5 K512 D £ L%, LUATIE. Py_DecodeLocale() %%
surrogateescape Cffibil, BEOR T — LTy a—7 4 Y73 strict THEOATVWE L7z,
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*errors)

PyObject* PyUnicode_DecodeLocale (const char *str, const char
Return value: New reference. PyUnicode_DecodeLocaleAndSize() Ml TETH, strlen() %o T

NFINDEXZFHALET,
N— ar 3.3 TEM.

PyObject* PyUnicode_EncodeLocale(PyObject *unicode, const char *errors)
Return value: New reference. Encode a Unicode object to UTF-8 on Android and VxWorks, or
to the current locale encoding on other platforms. The supported error handlers are "strict" and
"surrogateescape" (PEP 383). The encoder uses "strict" error handler if errors is NULL. Return

a bytes object. unicode cannot contain embedded null characters.

PyUnicode_EncodeFSDefault () %ffioT (Python OEFFICHAAEN IO — LTy aA—FT 4 V7
D) Py_FileSystemDefaultEncoding DX FHINT>a—RLET,

Z DB Python @ UTF-8 £— FEHEEHAL F T,
BE.:

Py_EncodeLocale () FA%L,

N—a v 3.3 TEM.

N—=Ya ¥y 37 TEHE: ZoBE Android UATERBEEOR Y-V Ya—-—FT 4 V7
% surrogateescape L7 — NV FZ TS5 X512 D £ L%, AT Py_EncodeLocale() %%
surrogateescape Tffibil, HWEDRFr — LTy a—F 4 ¥ 7 strict THELATHE L,

T7AINSRTFLIYA—T1 Y

7 7 ANBRMOBRBE X FHI DLy a— K7 a— F%17T512ld, Py_FileSystemDefaultEncoding % T >
a—7 4 7 LT, Py_FileSystemDefaultEncodeErrors # L7 — Y R LTS5 XETT (PEP
383 BXU PEP 529), 5IBOMEHTHICT 7 A L% bytes (T a—FFT512d, "0&" aY N N—X—%
i, PyUnicode_ FSConverter() Z 2B Y L TEINRZTT:

int PyUnicode_FSConverter (PyObject™ obj, void* result)
ParseTuple 22 > N—& —: PyUnicode_EncodeFSDefault () Zff\ — E#H 5\ X os.PathLike £ ~
R—T 2 —RZBLTHIE L - str 7727 % bytes N> I—RFLET; bytes 77V 7 M
ZOEEHNEINET, result X PyBytesObject* TRIFIUIR ST, bR RoTk & T ITIIMHRE
NRFUIRD £E A

N—a > 3.1 TEM.
N—a v 3.6 TEHE: path-like object T ANZ KDk E LT,

SO T 7 A VB % str 2T a— F3 512id, "0&" I ¥ N—=X—%ffiv, PyUnicode_FSDecoder()
AW L TET ORI NTT:
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int PyUnicode_FSDecoder (PyObject® obj, void* result)

ParseTuple 2 > )N— & —: PyUnicode_DecodeFSDefaultAndSize () %y — BEIENH 25 WIXMHENIC
os.PathLike f ¥ X —7 2 —RXZBLTHIE L7 - bytes A7V =27 b% str AT a—FRLET;
bytes A7V =27 MIZFDEEHNEINE T, result & PyUnicodeObject* TRIFIIZ ST, #Hbhik
{720l BRI NRITIUIRD FH A,

N—a v 3.2 TEM.

N—= a ¥ 3.6 TEH: path-like object #ZFAND X HITi D FE LT,

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize t size)

Return value: New reference. Py_FileSystemDefaultEncoding &
Py_FileSystemDefaultEncodeErrors T 7 — Y FJZ2ffiv, XFH|27a—-FLET,

Py_FileSystemDefaultEncoding ZVREZINTWVWARWEEIE, Br—lIrya—74 Y JIZELREEh
9,

Py_FileSystemDefaultEncoding FEFRIcn -z rya—7 4 Y THbE . 2R
ZETEERA BAEODO S — NI ya—FT 4 Y7 TXFNeTa—- FT20EPDH 55813
PyUnicode_DecodeLocaleAndSize() %o T ZE W,

BE:
Py_DecodeLocale() FA%K,

N—Y a Y 3.6 TEH: Py_FileSystemDefaultEncodeErrors L7 — Y R 25 K512k D F L7,

PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_FileSystemDefaultEncoding &
Py_FileSystemDefaultEncodeErrors T 7 — Y F 7 Zffiv, null ¥ XFH%Z7Fa—- KL
£,

Py_FileSystemDefaultEncoding ZRE SN TWVWAERWEHIE, vy — Iy a—7 1 Y JIZELES M
x93,

XFHNDEED DD > TWBEEE, PyUnicode_DecodeFSDefaultAndSize () Zffio T 7Z& W,

N—a v 3.6 TAHE: Py_FileSystemDefaultEncodeErrors T — Y R %25 K5I E LT

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)

Return value: New reference. Py_FileSystemDefaultEncoding L5 — "> FZ T Unicode 7Y =
27 + % Py_FileSystemDefaultEncoding iIZZ> 32— KL, bytes #iIBL £7, IRXN 3 bytes £ 7V =
Z ME null X FPEEATLL2H LAKWI LITERL TSN,

Py_FileSystemDefaultEncoding ZEE SN TWVWARWEHIE, vy —lrya—7 1 Y JIZELEZ N
£79,
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Py_FileSystemDefaultEncoding JEEIFFICR r— Ly a—F 4 7 THHLE R, 2B
ZETEEHA, BEORT -V ra—F 4 VI TXFN 2Ly a— N T 2088 D 25513,
PyUnicode_EncodeLocale() o T 7Z& W,

BE:
Py_EncodeLocale () BA%,
N— a ¥ 3.2 TEM.

N—Ya v 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — Y K725 X512k D £ L7,

wchar_t HR—F

wchar_t 29 R—1+F37F v F 75 —LTD wchar_t ¥R— b

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ ssize_t size)

Return value: New reference. size ® wchar_t NXv 7 7 w %5 Unicode 72 =7 M 2AEKL 5,
size 2 LT -1 2T Z LT, weslen ZHOWEABTREIZHE LRI RO RV e 2RI RL &
¥, KT 5L NULL 2IRL 3,

Py_ ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar t *w, Py_ssize t size)

Unicode 7Y =27 FDWNAE% wchar_t Ny 77 wiZat—LF3, &mAT size D wchar_t XF%
CRED null X FE2RNT) a¥—LET, a¥— L7 wchar_t XFOEEZRL T, =7 0D
121 -1 IR L £ 3, wehar_t SCFEFNE null MIGI ATV EHE D, ShT0WARWEELH D T, KO
FEOH LMOEFET, 77V 75— a YOREIZG U T wehar_t XFH% null L TL & W, /-,
FER D wehar_t* SCFHNIIXFHN OB D null XEXREENTWEZehH D, 2V Tund C B
T, ZOEIRXFHNIVIDFEDOLNTLED ZEWWHEELTLEZ W,

wchar_ t* PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)

Convert the Unicode object to a wide character string. The output string always ends with a null
character. If size is not NULL, write the number of wide characters (excluding the trailing null ter-
mination character) into *size. Note that the resulting wchar_t string might contain null characters,
which would cause the string to be truncated when used with most C functions. If size is NULL and

the wchar_t* string contains null characters a ValueError is raised.

Returns a buffer allocated by PyMem_Alloc() (use PyMem_Free() to free it) on success. On error,

returns NULL and *size is undefined. Raises a MemoryError if memory allocation is failed.
N— a ¥ 3.2 TEM.

N—= 3 3.7 TEH: size )’ NULL 5D wchar_t* XFHH null XF%&A TWES, ValueError
PEMLUET,
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#A3iA# codec (built-in codec)

Python (2%, MUIEHE % S8 572912 C TELN codec BPHIATHH FF, ZNHETD codec IXATDE
BENLUTEEMHATE X,

LIRD API D% < 23, encoding & errors Y WO ZOD5|8EL D FET, ZhHD I X—XE, fAAALD
FHAVANI I RTHS str() WBILIFALDNRTIXA—XFAIUEKEZHES 3,

encoding % NULL 12325 &, 774V Ly a—74 7 TH5 ASCIL ZHVWE T, 77 A VTR T LIBT3
BBOUTH LTI, 774 0%IINT 22> a—7 4 > 27 LT PyUnicode_FSConverter() Z{HiHiidiz b
FH A, ZHUINEBTEE Py_FileSystemDefaultEncoding ZHH L TWE T, ZOEKIIFHAH LEHDE
Be LTHbRER Y F8A: ZOERIE. D2 RT AL o TEFRHN B SLFININT 2K V2 THo72D,
FADOS AT LTI, (77 V7= a s setlocale RMEAZ L TR EI) Bbo72h b LET,

errors THEE Y 5 L7 —JLBLH F 7z, NULL Z45E CTE X3, NULL Z45E T % &, codec TERSINTWVWDT 7 +
VMO ZEKRL 23, RTOMARAA codec T, 77 4L MO T —ILHIZ "strict” (ValueError %iX
H32) IckoTVET,

@ % D codec I ZETHEEDA V&R 7 2 —R&f->T0ET, HFD codec DEHFHTIX, FHPHZEICT 27291
UTROWHDA VX7 2— R DEWEIFZHBALTVED,

;AF codec

LUTRIEILA codec @ API T

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *er-

rOTS)
Return value: New reference. size X4 DT> a— K EN/eXFH| s #5723 — F LT Unicode A 7Y =

7 M ERERLET, encoding & errors ¥, MAALBEE str() ODEZHD T AKX A UEKELRD %
3, T % codec DHERIZ, Python @ codec LI A MV 2o TITWE T, codec 232 EH L 7=
A2 NULL 23R L £ 3,

* *

PyObject* PyUnicode_AsEncodedString(PyObject *unicode, const char *encoding, const char *er-

TOTS)
Return value: New reference. Unicode 7Y =27 b 2Ly a—F L, ZO#E% Python @ bytes 7

7 P LTRLET, encoding B XU errors i¥ Unicode 2D encode() XY v FiZ5 X 3 FAD S
TRA—REEULEKREZFLE T, T2 codec DMFKIL, Python @ codec LI A bV Zffio TfTWE
¥, codec MBS EEH L SHEICIE NULL 2R L £3,

PyObject* PyUnicode_Encode (const Py UNICODE *s, Py_ssize t size, const char *encoding, const

char *errors)
Return value: New reference. size THRE ZN7/=W A4 XD Py_UNICODE Ny 77 s &k LraA—F L%k

Python @ bytes #7327 FZ2IRLE T, encoding B XU errors & Unicode D encode() XY v K
WWEZBRAHDNIA—Z A UEREZFHDLE T, AT 2 codec DFEIL, Python ® codec LY A b
V2o TITWE T, codec 231512 X H L 728581213 NULL 2B L £9
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Deprecated since version 3.3, will be removed in version 3.11: &fWR X A )LD Py UNICODE API ®—
8T 3 PyUnicode_AsEncodedString () BT 2 X5 TBITL T X W,

UTF-8 Codecs

MU NZ UTF-8 codec ® API T3

PyObject* PyUnicode_DecodeUTF8(const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8 TL Y a— F &7z size N4 b DXFEF s 2»5 Unicode 7Y =
7 M AR L E T, codec MPISLEIEH L 72HEITIE NULL 218 L %5,

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py ssize t size, const char *errors,

Py_ssize_t *consumed)
Return value: New reference. consumed 53 NULL D358, PyUnicode_DecodeUTF8() Y[R U & 5 IZEIE

L %3, consumed 7% NULL TRWEE, PyUnicode_DecodeUTF8Stateful () EKEBD AR UTF-8
NAPHNZZS - BB LEEA, TRHEDNAL MHETFa—-RFEhT, 7a—FEhln~q Mz
consumed 2B L % 3§,

PyObject* PyUnicode_AsUTF8String(PyObject *unicode)
Return value: New reference. UTF-8 T Unicode # 7Y =7 b2z > a— KL, #R% Python A b
AT b2 LTGRLET, 7 —MEIZ "strict” T, codec 2% EH L12HE1CIE NULL %K
LET,

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
Unicode # 7Y =2 +% UTF-8 TZYa—FLAEZDBDADKA YXERL, TV a— REINLRHEEK
TOHA X (N1 ML) & size ITHIAL £, size 51803 NULL THHWEEA; ZOHETHT A X3
MENFERA, BENDZ ANy 7712, null 2= RFERA V3 H2085028bo 3, HIZ null N4 b
HPRIAAMENTOET (ZAUX size ITIEHESINERA)

I =R EZEEE. NULL 2B L. BIAZEE L. size I DL F8 A,

Z OREEUX. Unicode # 7Y =7 FOXXFEH D UTF-8 R ZF v v al. ZRLUFEOMNUIH L T
RNy 77 ADRA VERERLET, MUOHLENC ANy 7 7 BT 2E5TEH D THA,

N—a v 3.3 TEM.
N— gy 3.7 TEH: IRDEDOHD char * TlX7 < const char *x IZZDH F L7,

const char* PyUnicode_AsUTF8(PyObject *unicode)
PyUnicode_AsUTF8AndSize() YARFXF U TED, F A X 2L £ Ao

N— 3 v 3.3 TEM.
N— gy 3.7 TEH: ROEDEID char * TIX7 { const char * XD F L=,

PyObject* PyUnicode_EncodeUTF8(const Py UNICODE *s, Py ssize t size, const char *errors)
Return value: New reference. 52 65z A XD Py UNICODE Ny 7 7 s % UTF-8 TZ>a—FL
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T, Python ® bytes # 7Y 227 b2 L TGRLE T, codec DFINEFHAEXE/ L &1 NULL ZRLF 3,

Deprecated since version 3.3, will be removed in version 3.11: #fWA X £ )LD Py_UNICODE API O—#f
T$; PyUnicode_AsUTF8String(), PyUnicode_AsUTF8AndSize (), PyUnicode_AsEncodedString()
DWTNPZET 2 X BITL TSN,

UTF-32 Codecs

LU NZ UTF-32 codec API T3

*

PyObject* PyUnicode_DecodeUTF32(const char *s, Py_ssize_t size, const char *errors, int *byte-

order)
Return value: New reference. UTF-32 T a— K& NNy 7 7 XFH| 1S size N4 hEFa— K

L. Unicode # 7Y =27 b LTIRLE T, errors & (NULL TRWRS) TI7—NY FIEEELET, 7
7 # L M& Tstrict” TY,

byteorder 73 NULL TRV, Ta—XZG5Z 6NN, b A —X—T7a—FZHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 25 0 T. ANT—XDTRHID 4 N4 b byte order mark (BOM) 51X, 7a—XKEZ D
NA M A=Z =YD E X, BOM 3R D Unicode XFHNCa—ENEH A, *byteorder 2% -1 ¥
721 1 2 51E, £ TD byte order mark (A av—Xh 3,

TaA— RPET Lk, AT — X DR IZFRTDONAL b —X—% *byteorder 12ty P LET,
byteorder 7% NULL ® ¥ &, codec & native order “£— FTRHI#HEL 3
codec 2MIAN & A X B2 & =i NULL 2R L £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 % NULL D ¥ ¥, PyUnicode_DecodeUTF32() £ [RU & 5 IR

2HENE T, consumed B3 NULL TR\ X, PyUnicode_DecodeUTF32Stateful () IZFREBDATELRK (4
THDOUNBRWEZ DAL MR ED) UTF-32 N4 MMz -2 LTIRWERA, REDTTEERAA
FRETa—REINT, Ta— RIS MDY consumed WM NE T,

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. 24 7 4 734 b+ —X—T UTF-32 > a—7 1 27 &7z Python N
A4 PR L E T, XFHNTHEIC BOM ~—27 THED E3F, T7— Y K3 "strict” T, codec
DN EFES B 213 NULL 2R L %5,

PyObject* PyUnicode_EncodeUTF32(const Py UNICODE *s, Py_ssize_t size, const char *errors,

int byteorder)
Return value: New reference. s @ Unicode 7 —&X % UTF-32 2> a—F L. ZDfE% Python ®
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bytes A7 =7 ML TRLES, HIEUTOANS b =X =T > TEIPNET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: big endian

byteorder 25 0 ® & &, HFISCFFNEHIC Unicode BOM v —2 (U+FEFF) Tila b £3, 20D
2 D0FE— FTiE, %8HIC BOM ~— 273 dh €A,

If Py_UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
codec 2MIF & FAE X B7- & =i NULL 2R L £3,

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
EC3; PyUnicode_AsUTF32String () %721 PyUnicode_AsEncodedString() 23T % & 5 1TBAT
LTS,

UTF-16 Codecs

LURIE UTF-16 codec ® API T3

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py_ssize t size, const char *errors, int *byte-

order)
Return value: New reference. UTF-16 TZ>a— NIy 757 s 5 size N4 FEFTFa—FL

T, #W% Unicode £ 7Y =27 FTRLE T, errors 1Z (NULL TRWEHE) =7 -G ELERL &
$o 77 4L MEIX Tstrict” T,

byteorder 7% NULL THRWHK, 7a—XIFIE5 X 6NN, b A —Z—TT7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: big endian

*byteorder 7% 0 T, ANT —ZXDEHEH2 N4 IS b F—K—~<—27 (BOM) Zo7BHE, 73—
23 BOM H7RT AN A =X =YD R, 2D BOM ZFERD Unicode XFHNTa—L EH A,
*byteorder 25 -1 2 1 Z o 723fE. $R_TO BOM i3 h~av—sh 3 (KTl \ufeff 2> \ufffe
DELELPIZHRDTLE D),

T A= RHET Lk, AT —XOBEITRIZFRTONL b —X—% *byteorder 12y P LET,
byteorder 7% NULL ® ¥ ¥, codec & native order £— FTRHIIHL 3

codec DMiAN B FAE XL =13 NULL 2R L 3,

*

PyObject* PyUnicode_DecodeUTF16Stateful (const char *s, Py_ssize_t size, const char *errors,

int *byteorder, Py_ssize_t *consumed)
Return value: New reference. consumed 3 NULL D¥38&. PyUnicode_DecodeUTF16() LRU k51
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BIfEL %3, consumed % NULL THRWEE, PyUnicode_DecodeUTF16Stateful () IEREDRTERMR
UTF-16 A M| (FBED A MIRGEI Iy — v R7) 2257 - AR LEEA, INHON
A MNWETa—-FREIhd, 7a—FEh A MR consumed ITRLUE T,

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. 24 7 4 74 b *—&—T UTF-16 =>a—7 1 27 XN/ Python N
A MXFFNERLET, XFINIHEIZ BOM =27 THED T, =7 — 12 FZI3 "strict” TF, codec
PSS E S B8 X NULL 2B L £,

PyObject* PyUnicode_EncodeUTF16 (const Py UNICODE *s, Py_ssize t size, const char *errors,

int byteorder)
Return value: New reference. s @ Unicode 7—& % UTF-16 IZ=>a—F L., ZDf% Python ®

bytes 7Y =27 ML TEL 5, HNEUTOANL b A =X =it > THE 2N KT

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: big endian

byteorder 2% 0 ® & &, H1XFFNNEHIZ Unicode BOM ~v—72 (U+FEFF) Ti#ED £5, £hlSo
2 O0F— FTIX, JEHHIC BOM ~— 23 hah g8 A,

If Py_UNICODE_WIDE is 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 DMfiAN B FAE X /- =X NULL 2R L 3,

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
B3 PyUnicode_AsUTF16String () %721% PyUnicode_AsEncodedString() %R T 3 & 51847
LTLEEW,

UTF-7 Codecs

LURIE UTF-7 codec ® API T3

PyObject* PyUnicode_DecodeUTF7 (const char *s, Py ssize t size, const char *errors)
Return value: New reference. UTF-7 TXZ > a— R XN size N4 b DXFF| s 5 32— F LT Unicode
A7 =27 FEAFRL £T, codec St FAE S BT I NULL 2R L %7,

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py_ssize t size, const char *errors,

Py_ssize_t *consumed)
Return value: New reference. consumed %3 NULL @ & ¥, PyUnicode_DecodeUTF7() Y[ & 5 IZEIfE

LEF, consumed 73 NULL THhW\WE &, KEDFRTELK UTF-7 base-64 T % 27— LEHA, F5E
RRETDOANAL FHNETa—RFEFIZ, Ta— RL7=AA MR consumed IHAL £5,

PyObject* PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py_ssize_t size, int base64SetO,

int base6/ WhiteSpace, const char *errors)
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Return value: New reference. 52 bz A4 XD Py_UNICODE v 7 7% UTF-7 TZ>a— FLT,
Python @ bytes & 7Y =27 ¥ L TIRL £3, codec IS EFAEX Rz 21X NULL 23R L 35,

base64SetO HE R TIRNE F, "Set O F (MDIGEITIIMA S Kl 7 Bk 2 Fi 7 7 WAFiR) % base-64
> a—FLET, baseb64 WhiteSpace DERTHRVWE T, ZBHXF% base-64 => 22— KL £7J, Python
D "utf-77 codec TiE, MTEDERITHRESN TV T,

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
BRT3; PyUnicode_AsEncodedString () AT 2 X 2ITBITL T & W,

Unicode-Escape Codecs

BURi& "Unicode Escape” codec @ API T3

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize t size, const char *errors)
Return value: New reference. Unicode-Escape TXZ Y a— F X7z size N4 F DXFF s 225 Unicode
FT7T 27 M AR L E T, codec DI ZIERH LHEITIE NULL 2B L 95

PyObject* PyUnicode_AsUnicodeEscapeString(PyObject *unicode)
Return value: New reference. Unicode-Escape % {#\» Unicode A 7Y =7 b2 x> a— KL, #EHR%E
bytes # 7Y =27 b LTRLE T, =7 —WUEIX strict” T3, codec 234} %2 H L 7235E121% NULL
ZIBRLET,

PyObject* PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s, Py_ssize_t size)
Return value: New reference. Unicode-Escape %\ size THE XN/ RE ZFFD Py_UNICODE BN v
77%TyaA—FL, bytes 7Y MZLUTRLET, codec 2354 %% L725EICIE NULL 23R L
9,

Deprecated since version 3.3, will be removed in version 3.11: #fWRA X A )LD Py UNICODE API O—
#B8TF; PyUnicode_AsUnicodeEscapeString() ZMHT 2 X5 ITBITL T X W,

Raw-Unicode-Escape Codecs

DIRi& "Raw Unicode Escape” codec @ API T3

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py ssize_t size, const char *errors)
Return value: New reference. Raw-Unicode-Escape TTL Y 2 — KX N7 size N4 bDXFH] s 5
Unicode A 7Y =7 b EAERL T codec 23IF4 % EH L728HE121E NULL 2B L £55,

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Raw-Unicode-Escape %\ Unicode # 7Y =7 bE2xT>a— KL, &
% bytes A 727 e LTRLET, =7 X “strict” T3, codec 23S % EH L 7255121
NULL ZiRL £,
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PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py UNICODE *s, Py_ssize_t size)
Return value: New reference. Raw-Unicode-Escape %\ size THRE XN/ X % HD Py_UNICODE
BNy 77%T>a—FL, bytes A 727 MZLTERLET, codec 234 %X L7235 E121E NULL
ZIRL £,

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
BT F; PyUnicode_AsRawUnicodeEscapeString () ¥721% PyUnicode_AsEncodedString() &M
5 XITHATLTLZZE W,

Latin-1 Codecs

PURiE Latin-1 codec @ API T3 Latin-1 iZ. Unicode B DEFID 256 EICHIE L. T a— FEHIIZZ D
256 -2 ZHL %35,

PyObject* PyUnicode_DecodeLatinl (const char *s, Py ssize t size, const char *errors)
Return value: New reference. Latin-1 TZY 3 — F &7z size N4 FDXFFH| s 2*5 Unicode 7Y =
7 b EAERL $9, codec DMISFZ R L 7235E121E NULL 28 L %9,

PyObject* PyUnicode_AsLatiniString(PyObject *unicode)
Return value: New reference. Latin-1 T Unicode & 7Y =7 b% x> a—F L, #HR% Python bytes
ATV b L TGRLE T, =7 — U "strict” TF, codec DM 225 H L 723585121 NULL 23R L
\i\j—o

PyObject* PyUnicode_EncodeLatinl (const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. size THE SN R I ZHfD Py _UNICODE %iNv 7 7 % Latin-1 TZ ¥
22— K L. Python bytes A 7Y =2 MU TRLET, codec BRI ZEH L7HAEICIE NULL 2R L
£,

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
RT3, PyUnicode_AsLatinlString () ¥721% PyUnicode_AsEncodedString () ZEHT % X 512817
LTLZEW,

ASCII Codecs

BURIE ASCII codec @ APIT3, 7€y b ASCIL 7= X720 2% L £F, 2ofioa— gz s -1z
£7,

PyObject* PyUnicode_DecodeASCII(const char *s, Py ssize_t size, const char *errors)
Return value: New reference. ASCII TT Y a— K&Ef7z size N4 DXFF| s 55 Unicode 7Y =
7 MRAERLET, codec IS EE L72HEICIE NULL 2R L £5,

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCII T Unicode 7Y =7 &L a— KL, % Python bytes %
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TV e LTRLET, 5 —HIZ "strict” TF, codec 23FIA 2K H U 7=5BE121% NULL #5R L
9,

PyObject* PyUnicode_EncodeASCII(const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. size TIRE S N/=RX %KD Py_UNICODE B Nv 7 7% ASCI Tx YV
2 — K L. Python bytes # 73 =2 MZLTIRLEF, codec 23S ZEH L25EICIE NULL 2R L
\i\j—o

Deprecated since version 3.3, will be removed in version 3.11: &\WR X A )LD Py UNICODE API ®—
T3 PyUnicode_AsASCIIString() %721 PyUnicode_AsEncodedString() % T % & 5 1TBAT
LTLEZEW,

Character Map Codecs

Z D codec 1F. %< DFA 73 codec ZEET ZFRICHbDN S L 05 TR codec TT (EBX. encodings
Ry —=IIZ Ao TWABIEHE codecs DIFL A LR, ZD codec ZoTWVWET), ZD codec &, XFDLY
I—FR7a— RIIEREZMFENE T, IBIEXNZMERDOA TV 27 M __getitem__ () v BV I A4 V& —

Tz =Y R=F LTORIFNIRD FRA; HEFEPLS T U ARZUCHLTVWET,
BURi& mapping codec @ API T3

PyObject* PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const

char *errors)
Return value: New reference. 52 507z mapping A7 =7 N &2#ioT, size N4 bDTZ>a—RKXh

72XFH] s 57 a— K LT Unicode A 7Y =7 b EERLET, codec % FE X 7= i3 NULL
PIRLET,

If mapping is NULL, Latin-1 decoding will be applied. Else mapping must map bytes ordinals (integers
in the range from 0 to 255) to Unicode strings, integers (which are then interpreted as Unicode ordinals)
or None. Unmapped data bytes -- ones which cause a LookupError, as well as ones which get mapped

to None, OxFFFE or '\ufffe', are treated as undefined mappings and cause an error.

PyObject* PyUnicode_AsCharmapString(PyObject *unicode, PyObject *mapping)
Return value: New reference. Unicode % 73 = 7 b % mapping ICHESIN/A TP 27 b efioTx
Ya—FRL., fER%Z bytes #7227 Ve L GRLET, =7 —UHIE "strict” T3, codec 234} % 3%
H U 723536121 NULL 23R L ¥5,

The mapping object must map Unicode ordinal integers to bytes objects, integers in the range from 0
to 255 or None. Unmapped character ordinals (ones which cause a LookupError) as well as mapped

to None are treated as "undefined mapping” and cause an error.

PyObject* PyUnicode_EncodeCharmap(const Py UNICODE *s, Py_ssize_t size, PyObject *map-
ping, const char *errors)

Return value: New reference. Encode the Py UNICODE buffer of the given size using the given mapping

object and return the result as a bytes object. Return NULL if an exception was raised by the codec.
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Deprecated since version 3.3, will be removed in version 3.11: &fWR X A )LD Py UNICODE API ®—
T 3; PyUnicode_AsCharmapString () £7:i& PyUnicode_AsEncodedString() ZfEH T2 X 51
LT ZE W,

MIR®D codec API 1% Unicode 7> & Unicode NDOXHATT 247 5 855k d DT I,

PyObject* PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
Return value: New reference. SXFFNIXFMIGZ table B L TEM L, 2R % Unicode 47
Yz PTRLE T, codec RIS ZFITLHEITIE NULL ZIBL £95

MI5FEIE, Unicode 8% K 38 % Unicode [T % R 38 F 7213 None (Z DXFEHIFRT %) 1ITHIH
HFRFUER D E£R A

MIGRDTRAET 2B H B XY v Fid __getitem__() 4 VX7 = —X7ZFTT; o T, FHFEPY—7
VABE S TH I ELEELE T, XIS 21T 5 TV (LookupError i Z 5 X 572) XFEFK
WHRLTIE, Z#3THT. Z20FFar—-L %7,

errors & codecs THFEMELN 2D LR UEKEZRFD T, errors I NULL IZL T XL, F74+L b
o — IO FHEEKRLE T,

PyObject* PyUnicode_TranslateCharmap(const Py UNICODE *s, Py_ssize t size, PyOb-

ject *mapping, const char *errors)
Return value: New reference. Translate a Py_UNICODE buffer of the given size by applying a character

mapping table to it and return the resulting Unicode object. Return NULL when an exception was

raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: &WR X A )LD Py UNICODE API ®—
#8TF; PyUnicode_Translate(). E7:1% RFAD codec N—ZAD API Z{ERAT 2 X5 1BTLTLE
ISAAN

Windows FH®D MBCS codec

BURIE MBCS codec @ API T¥, Z® codec 3HIED L 25, Windows L2 THHTE, ZHDEEICIX
Win32 MBCS ZH#6A% (Win32 MBCS converter) Zffi> Tk 9, MBCS (%7213 DBCS) idx>a—FiIR
DR (class) ZRITFET, H—0x Yy a—FARZRTOITHRBRVOTHEREL TSV, fIHEhZ Y
a— FA3 (target encoding) 1. codec ZEIEIETVWE vy Y FOIZ—FRETERINTVET,

PyObject* PyUnicode_DecodeMBCS (const char *s, Py ssize t size, const char *errors)
Return value: New reference. MBCS TxX.> a— K&Xhz size N4 b DXFF| s 2>5 Unicode & 7Y =
7 MEERL FT, codec SN EIEH LG EICIE 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 73 NULL @ ¥ %, PyUnicode_DecodeMBCS() LR UEWE%Z L ¥

J, consumed HS NULL THRWE &, PyUnicode_DecodeMBCSStateful () ZXFHNDRBKIZH 5~ ILF N
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A FXFORIF N, b ETFa— RET, consumed 12732 — R UL7=ANA PEEHL 3,

PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCS T Unicode A 7Y =2 b2 x> a—FL, fiR% Python N1 b
A7 27 b LTGRLET, 7 LI "strict” T, codec 2% 2EH L7551 NULL %35K
L%,

PyObject* PyUnicode_EncodeCodePage (int code page, PyObject *unicode, const char *errors)
Return value: New reference. EE I N7za— FR=I %W Unicode A 7Y 27 b2y a—FL,
Python bytes # 7Y = 2 b %R L ¥ 3, codec H3FIF XM U 725E12I1E NULL 23R L E 3§, CP_ACP 2 —
FR=I %W MBCS = a—&XZHIS L TL XV,

N—ar 3.3 TEM.

PyObject* PyUnicode_EncodeMBCS (const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. size TIEE SN /RE ZFiD Py _UNICODE BNy 7 7% MBCS Tx ¥
32— K L. Python bytes A 7Y =2 MZULTRLET, codec BRI ZEH LHEICIE NULL 2R L
\i\j—o

Deprecated since version 3.3, will be removed in version 4.0: WA X £ )LD Py_UNICODE API O—#R
TY; PyUnicode_AsMBCSString (), PyUnicode_EncodeCodePage(), PyUnicode_AsEncodedString ()
DWTNPZMHHT 2 X5 ITBITLTLEZ W,

P AVAVE Ry §u BN

XYy RELTROY FEE (slot function)

PUR® API & Unicode 7Y =27 b B XUFHN 2 ASNCHD (BT, Eb6dXFHERLLTVET),
BEIIE LT Unicode A 7Y = 7 b hREEZ IR THRER Fr o TV ¥ T,

IS DRI LT, BIANFAELZEEICIE NULL £7201k -1 2 RLE T,

PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. DD FH|Z2HEE LT, #7272 Unicode SLFHNZARL 5,

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ ssize_t mazsplit)
Return value: New reference. Unicode XFFID VY R +%53%| LT, Unicode XFFH 575V R k%R
L%7, sep 25 NULL D5E. B TOEANF M- THoHz2iTWE T, ZhBLogGE,. EE ST
S TREIEITVE T, KT mazsplit [AFETORENZITVE T, mazsplit DAL S EIRUHIR %
BT FERA, PHEERDO Y X PNCIESEIXFIZEAER A

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. Unicode XFH) 2 HITXFTRYID, Unicode XFH 572 1) R + &R
L%¥5, CRLF 3—AD0HITXF L AR LE T, keepend 75 0 DIFE. DEFERDO Y X N NICBATFE %
EDFEE A
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PyObject* PyUnicode_Join(PyObject *separator, PyObject *seq)
Return value: New reference. Y& L7z separator TXFHNH 57225 > —0 ¥ A% #HE (join) L. EiSHE
% Unicode SXFHITRL 3,

Py_ssize t PyUnicode_Tailmatch(PyObject  *str, PyObject  *substr, Py_ssize_t  start,

Py_ssize_t end, int direction)
substr 23 str[start:end] DAY (direction == -1 FSEHH—F direction == 1 ZRE—H) T~V

FI2HEIC 1 ZIRL, ZhDHNOHEITE 0 ZRLET, T —0RAELLRE -1 ZIRLET,

Py_ssize t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize t start, Py_ssize_t end,

int direction)

strstart:end] HIC substr BERANCHBLT 25 2R L £F, 0L HE S NMEKITIA direction
(direction == 1 \FNEFTERER, direction == -1 FHITEMEK) THMKRL ET, R EIIRIICT v FH3
HOPoeBHidA Ty 72T BROE -1 vy FRRODORP o8 E2RL, -2 3T 7 —2%
AL THIMERD R ESNTNE Z e 2R LF T,

Py_ ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS/ ch, Py_ssize_t start, Py_ssize_t end,

int direction)

strstart:end] T ch PERANCHIAT 25 EZIR L ET, 20Dk FHEESNLMETN direction
(direction == 1 \ZNEF MR, direction == -1 ZWFHABR) THRLET, EDEEIEINIY v F2°
RO o lBHiDA 7y 72T, ROME -1 B3~y FRRODLRNo/zl 82K L, -2 13T 7 3%
ALUTHIMERDG R ESNTNE Z e 2R LE T,

N— a ¥ 3.3 TEM.
N— a Yy 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)
strstart:end] 1T substr PEE T2 R HRTI2EHERLET, =7 —NRELHEE T -1
ZIRLUET,

PyObject* PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maz-

count)
Return value: New reference. str HUZHIA T % substr Z KT mazcount 8 replstr WCEHLL ., BEILE

HTH2 Unicode ¥ 79 =27 b EIRLE T, mazcount == -1 1252 &, XFHNFICHNZETOD substr
PEBELET,

int PyUnicode_Compare (PyObject *left, PyObject *right)
ZOoDXFA R L T, E5IBPE518 LD/ NEWHE EG5IBIEMOLE. EylB» G518 I DK
FVWGHERNMLT, 20z -1,0,1 ZIRLET,

ZOBEIE, KLz 212 -1 2IBRT DT, PyErr_Occurred() ZMUH LT, =7 —%2F v 7 INE
T,

int PyUnicode_CompareWithASCIIString(PyObject *uni, const char *string)
Unicode * 72 =7 b uni & string LB LT, E5IEBPAESIE L D/ NXWEE, EG518PEMDE
. EBIBDAESIE I D REVGAICH LT, Zheh -1,0,1 ZRLE T, ASCIIl =¥ a—RFah/zX
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FHRZFZ2ET OPRD BT, ASCFINTIE ASCIL XFEHEEFN TV SHEIX ISO-8859-1 ¥ L
THRL £7,

Z OBEBIIFIAN R L EE A

PyObject® PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. —-2® Unicode XFHZHIEL T, FTOSH5D—2O%RLET:

o NULL %, BISDSFEEL - ZITRL 55
o Py_True » L <3 Py_False Z. IELKHRTERFHTEL 7,

e Py_NotImplemented %. left & right DE¥H HIINT % PyUnicode FromObject () DR LTz
IR L E T, (JAX: in case the type combination is unknown)

op AN SN BHIX, Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, and Py_LE ® ¥ 115 T3,

PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. ¥z XFHNA 7T =7 M format BX Y args »HAEM LU TRLUET;
ZDAY vy P& format % args DL I RDBDTT,

int PyUnicode_Contains (PyObject *container, PyObject *element)
element 23 container PIZ®H 2 0 FAX, ZOFRERIS U THEIIBEIRLE T,

element [ ZHEZ® Unicode XFICAEEHITE 2T UIR D TR A, T —DEUEEEICIE -1 ZIRL
%9,

void PyUnicode_InternInPlace(PyObject **string)

518 *string &2 A4 > 7L —ATINA (intern) LT, 51403 Python Unicode XFHIA 7Y =7 + 2457
RA VERERDO7 FLRATHRIFUERD XA, *string EFLWV., T TRINEEADXFHINELET 55
BlE. Fstring KZDOXFHNRHRELET (Z LT, TOEEINLFAINLA 7S 27 VORIV Y V2T 0
YAV ML, TTRNABEADLFHNA TS 27 bOBRBATV Y EA Y I VRY P LET ) £ THD
BEE, Ffstring 3EFEET, TOFEFEWNAELES (FLT. BRIV M EA VI URX Y MLET), (MR
SHH T Y MZOWTIKIRILGH L TR E L7223, ZOBBIISIEA » > ML (reference-count-neutral )
EEZTREIV; ZOMBENOHLRICA 7Y =7 POMTEHELZF > TW2 DI, BIEEIFOH 3#
W TIAAEHEZFR > TWRBEPOZDHEITRD £3, )

PyObject* PyUnicode_InternFromString(const char *v)
Return value: New reference. PyUnicode_FromString() & PyUnicode_InternInPlace() ZfAAED
B2b DT, WEEAOH I XTFHINA T 27 MRS, FUHEZEOINAEFEAD Unicode LTI F
T2 VINT T (O FENEDD 7)) ZREIRL T,
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8.3.4 27N ATT U I (tuple object)

PyTupleObject
Z D PyObject DH 7R A Fi& Python DX INA T =27 b RHALET,

PyTypeObject PyTuple_Type
Z®D PyTypeObject DA ¥ AR ¥ AiF Python DX 7N HZRKBL %7; Python L4 ¥IZHIT 5 tuple
ERTATY =2 T,

int PyTuple_Check (PyObject *p)
PWERING T2 b, RINBDY T RA TDAL VAR ATHIGHEICEERRLET,

int PyTuple_CheckExact (PyObject *p)
PMRERINF TSI 27 MT, OXINADY TR TDAL VAR ATRWERICERELET,

PyObject* PyTuple_New(Py_ ssize t len)
Return value: New reference. ¥4 XD3 len Dz X INA TP 27 b 2IRLET, KKT % & NULL
ZIRLET,

PyObject* PyTuple_Pack(Py_ssize_t n, ...)
Return value: New reference. %4 X3 n Ozl X INA T 7 bR RLE T, KT % & NULL %
BRLET, X INVOMEEF®RED n O Python + 7Y =7 %3 C 5%k D £3, PyTuple_Pack(2,
a, b) |& Py_BuildValue("(00)", a, b) &R L TT,

Py_ ssize_t PyTuple_Size(PyObject *p)
RINE T 27 bADRAL Y REFIRIZE D, ZDRXTADY A XZIRLET,

Py_ ssize_t PyTuple_GET_SIZE(PyObject *p)
BTN p DI A XZIRLETH, piddf NULL TR TIARST, TV ATY =7 FREELTWRITH
BRDERA; ZOBBIETI —F = v 72TV ERA

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() W TWETH, 51BN T 25 —F v
PITOWER A,

PyObject* PyTuple_GetSlice(PyObject *p, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. [R5 5 & p D low 25 high ETOMERURT XTI VDRAT A4 A %R
L. KT 5L NULL %iRL %9, Python @3 p[low:high]l FH LT3, VA FOKIENLSLDAL VT v
AT R—- P ENRTVER A,

int PyTuple_SetItem(PyObject *p, Py_ssize_t pos, PyObject *o)
p DI/TEXINF T2 FAD, L& pos ICHEF T =7 hADBIREANET T, ITHIE 0 &K
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LET, pos BHEIEZBZ TWA5E,. -1 238U T IndexError flff 2ty b LET,

AW COBBE o NDOBE T BAMDY £, Tl BEIXDA VT AT TIHIOERP A>T
WaGE., TOERIINT 2SMEMELET,

void PyTuple_SET_ITEM(PyObject *p, Py_ssize t pos, PyObject *0)
PyTuple_SetTtem() I TWETH, TI7—F =z v 7 2fTbT, HilhkZIVIcflEEANS L& BN
IEE->TIEED FEA

A:  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_t newsize)

RINE )Y A XTIBIMHER F T newsize 13X TNDHF=HEXITYT, RINVBEERERF TV 27
FEWSTEILES2TWVWS OT, ZOMBIZIDOATY =7 ML TEEZ =D LAZRBLWRLISNC
B TR FEA, XA a— FHOMOE T TITIRERINTWEIHEITIE. IOz Fo
TREDFEA . XTNVEIHIHES A RORBETHEL I, BIILAEGECE 0 ZELES, 77
A7 ba—=RE xp OEPFRHELATERATCIZR2 LR LTERD £8 A, »p DE XX o075
By FVIFND +p FHHEINET, KT 2L -1 #IRL. *p % NULL IZFE L T, MemoryError ¥
721X SystemError #iEH L 3,

int PyTuple_ClearFreeList ()
freelist 227V 7 LT, MRS ERZBEZRLET,

8.3.5 Struct Sequence ¥ 7V b+

struct sequence 4 7Y = 27 M namedtuple() A 7Y =7 b (M C AT 27 VT, DF D, FOER
WEEEZELTT 7R TEIENTEDL Y —F Y AT, struct sequence 24T 5121k, FIFRED struct
sequence B 2R LRI D £H A,

PyTypeObject* PyStructSequence_NewType (PyStructSequence Desc *desc)
Return value: New reference. %iR®D desc HD T — &5 HH LW struct sequence BEZ AR L £5, R
NBHD A4 > AR R PyStructSequence_New() THEBRTEE T,

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence Desc *desc)
struct sequence BTH % type & desc &b L ITE DG THHLL 3,

int PyStructSequence_InitType2(PyTypeObject *type, PyStructSequence Desc *desc)
PyStructSequence_InitType LRI TI D, I LAHEIIE 0 2. KWL 55T -1 ZIRLET,
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N— g v 3.4 TENM.

PyStructSequence_Desc

£ 5 struct sequence D X X7 — X 2R L 9,

Z4—ILEF cof =3

name const char * £ F % struct sequence E D]

doc const char * T 38D docstring NDRA ¥R, FFEWT 35
A& NULL

fields PyStructSequence_Field#i L WAID 7 4 — )L R 2 MM L 7 NULL #&U6 X L7z Ao

* ANDRA V&

n_in_sequendeint Python fI TAIHE 27 4 =L RO (B L X TLE LT

FH3 255)

PyStructSequence_Field
Describes a field of a struct sequence. As a struct sequence is modeled as a tuple, all fields are typed
as PyObject*. The index in the fields array of the PyStructSequence_Desc determines which field

of the struct sequence is described.

7 Co#E | Fhk
4 -
LE

name | const | 74 — /L FOHKHEL, b LARNDOTFENLT7 4 =L FDOVU X FOKEEZRTHER
char NULL, #RIHDRVE FI2T 285813, PyStructSequence_UnnamedField % FE L

* 3
doc const | 74 —/LR®D docstring, &EME3 33551 NULL
char

char* PyStructSequence_UnnamedField

7 4 =)V RAZHAFDIRNE FF 27D DR HE,

PyObject* PyStructSequence_New (PyTypeObject *type)
Return  wvalue: New reference. type D 4 ¥ A X VX EHERL F T, type &
PyStructSequence_NewType () W2 X » THANER L TOARIFNIRD A,

PyObject* PyStructSequence_GetItem(PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p M$573 struct sequence WD, & pos CH2F TP =7 FERL
¥9, BARAF v 7 2ITVEEA

PyObject* PyStructSequence_GET_ITEM(PyObject *p, Py ssize_t pos)
ence_@Ge em D7 AT
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void PyStructSequence_SetItem(PyObject *p, Py_ssize_t pos, PyObject *0)
struct sequence p @ pos DAEIZH 2D 74— FITMH 0 ZBEL 3 PyTuple SET_ITEM() D X512,
ARLIETDA VAR Y A L TOAEHTNETT,

AR: ZOBEUX 0o NOZHE T BAWD T £7,

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 UXrATTxU b

PyListObject
ZD PyObject DY 7 XA FF Python DYV R AT 27 P eRBLET,

PyTypeObject PyList_Type
Z D PyTypeObject DA ¥ AR A% Python DV A MIERHL £3, Z4UE Python L 4 ¥iZBIT 3
list EFA LA TV =7 MTT,

int PyList_Check (PyObject *p)
pBVANETO =27 v, VAMNUDY TR TDA VARV ATHELGEICEERLE T,

int PyList_CheckExact (PyObject *p)
pBVAMUATO 27 b THD, 2DOVAMIDH T I 57 2AD4 Y ARV ATRWEAICHEZERELET,

PyObject* PyList_New(Py_ ssize t len)
Return value: New reference. ¥4 X3 len 7z VA AT 27 VE2RLET, KT % NULL %
BLUET,

AR: len D0 XDKRZFVEE BINZVA ATV 27 FOEZITIENULL 2ty FSNTVET, &
DT, PyList_SetItem() TAMIIA TS =7 vty F§ 5% Tl Python 23— RFiZZDA 7Y =2 b
LTz, PySequence_SetItem() @ & 5 MR API ZHRH L TXWIF A,

Py_ ssize_t PyList_Size (PyObject *list)
VAMATIxr b list DREIZRLET; VAMA TP 27 MZBITS len(list) LRI T,

Py_ssize_t PyList_GET_SIZE(PyObject *list)
~27vpXTTE/ PyLlist_Size() T, T7—F v 7% LEEA,
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PyObject* PyList_GetItem(PyObject *list, Py_ssize_t index)
Return value: Borrowed reference. list DI§T VA AT 27 FVAD, Ul index I2HBF T =7
FRIRLET, MBIFIFATHIBENDHD, VA MYIGLLDA VT v 7 AR R-F SN TVER A,
index DHEIFZEZ T2, NULL %3R8 LT IndexError A%ty FLET,

PyObject* PyList_GET_ITEM(PyObject *list, Py_ssize_t i)
Return value: Borrowed reference. %27 06T T &/ PyList_GetItem() T. TF7—Fzv 7% L%
Ao

int PyList_SetItem(PyObject *list, Py ssize t index, PyObject *item)
VAME TV 27 PNDME index 1. AT T =7 b dtem ZFHALE T, N LAHEICIE 0 ZRLZE
T index DEIFHEBI TWBHE, -1 3B LT IndexError kv FLET,

AR ZOBBUL item NDBIE T HAMD” TF, o, BEELEDA VT 7 RITTTIHIOERNA -
TV HE. ZOEAINTI2SHMEBEL T,

void PyList_SET_ITEM(PyObject *list, Py_ssize_t i, PyObject *0)
PyList_SetItem() X7 RICXZEET, TI7—F v 7 2ITVEREA, TO~IE, HELYXT
DERERE AN Z L DRV BEICERE ANS L ZIZOAEVET,

AR: o= vl item NOZRE T BAID” 3, K7z PyList_SetItem() LiEo T, HHEDE
FWZDPECTHEZMAONDI ATV =27 PAOZRENEE LERA ; ZORR. list PONIE ¢ TS
XN TWEA TV 27 bBXEYV Y =T 25| ERILET,

int PyList_Insert (PyObject *list, Py_ssize t index, PyObject *item)
BE jtem VYA list DA VT v 7 R index DRICTHALE T, B2 0 2 BRLFT, KT 3L
-1 ZRL, #St ety bLET, list.insert(index, item) IZFHMIL 7=HEET T,

int PyList_Append (PyObject *list, PyObject *item)
A7 b dtem % list ORBIGEMLUES, BT 5L 0 ZRLET; KT 2L -1 2L, stz
tw FLE9, list.append(item) {ZHMBIL ZH8RET T,

PyObject* PyList_GetSlice(PyObject *list, Py ssize t low, Py_ssize t high)
Return value: New reference. list WD, low 25 high FTD A7 =27 v 52V AMNERLET,
KT 5L NULL ZiRL, s %E+Ly b LET, list[low:high] ICHEMBILMERET S, 727 L, VR b
DREPHDA VT v 7 TP R—- PR TVERA,

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
low & high £TD list DR Z 4 R%. itemlist DNEFIZ L EF, list[low:high] = itemlist & il
DIRARET T, dtemlist 1X NULL TH K< YR PORA (FEER T 4 ADHIFR) 1272 D %3, KL%
B0 &2, RMLAEGEICIE -1 ZIBRLET, 2L, VALOREPLDA ¥ 7 v 7 A3HK—hEh
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TWVWEHA,

int PyList_Sort (PyObject *list)
list ODNEEA YTV —RXTY—bLET, BILEERIIZ 0 2, KMLZGEEICIE -1 2IRLE T,
list.sort() R U T,

int PyList_Reverse (PyObject *list)
list DEFZA VTV —ATRELET, R LEHGEICE 0 2, KBLEBEICE -1 2BELET,
list.reverse() [ LTI,

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list DINBEDB A0 7eilc R X INA 7T =27 M 2R L ¥ F; tuple(list)
LRI TS,

int PyList_ClearFreeList ()
free list 227 V7 L3, MMSNEEZREERLET,

N—Y a ¥ 3.3 TEM.

8.4 Container A7V k

8.4.1 H#EAX T2 ¥ b (dictionary object)

PyDictObject
Z D PyObject DY 7R A 7i& Python OFFEA 77 b ERHLET,

PyTypeObject PyDict_Type
Z D PyTypeObject DA ¥ AKX A% Python OffFZERBLET, ZDOA7Y =2 M, Python L A
YIZBF S dict EALA TP 22 FTT,

int PyDict_Check (PyObject *p)
SIBDEEEL TV 2 7 P REEROY TR TDA VAR ADGEICERIRLE T,

int PyDict_CheckExact (PyObject *p)
p DEEA T =27 b THD, POFEROY T I 7 ADA VARV ATRWESICEZRLET,

PyObject* PyDict_New()
Return value: New reference. 25D 72EFE LR L F T, KT 2L NULL Z:RL £73,

PyObject* PyDictProxy_New(PyObject *mapping)
Return value: New reference. 23~y 7L 7Y =7 Mz LT, #tAH LERICHIR X7 types.
MappingProxyType 7> =27 FZiIRL %3, @, ZOBKIIEINTHRWS 5 28 (non-dynamic class
type) D7 FAHEPLZBINL VISR 2 —2FRT 2 DIcffbh T,
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void PyDict_Clear (PyObject *p)
BUERHEIC A2 TWA 2 TOXF— L HORT ZFREALTHICLET,

int PyDict_Contains (PyObject *p, PyObject *key)
HE p I key BASTVEIDHELE T, p DEERED key IT—HULIIEAIT 1 ZIRL. 2Ol OEEIC
X O0ZRLES, T7—DHAE -1 ZIRLET, ZOBKIIX Python D key in p XTI,

PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p E[HUF — EHDORTNA o 7l ikFHEELRL 3,

int PyDict_SetItem(PyObject *p, PyObject *key, PyObject *val)
HE p T key ZFXF — & LTME val AL E T, key 13y > 2A]HE (hashable) TRIFIUIR D £H A,
Ny T aA[RETR WA, TypeError ZiXH L 9, MY LAHEICIE 0 2. KB LHAICE -1 28
LET, ZOBBI val NOBHEERATD FHA,

int PyDict_SetItemString(PyObject *p, const char *key, PyObject *val)
Insert wval 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)
HEpDPOXTFI key X -T2V PV RBRELET, key BEFICRITIUL, KeyError ZEHI L
$9, BNL7HAEIE 0 2, KRLLGAEIIE -1 ZRLET,

PyObject* PyDict_GetItem(PyObject *p, PyObject *key)
Return value: Borrowed reference. ¥f& p NT key ¥ — 2323727 b2l BLE T, F— key B
FELRWEEICIE NULL 2R L £33, filstety b LEEA.

_hash_ O XYY R __eq _O) XYy FOMUH LAICEZ 263 HIE N2 Z L ITHERL TR
XV, TIT—EWEXE 1. RODIT PyDict_GetItemiWithError() - T EE W,

PyObject® PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. PyDict_GetItem() DA THINEIRL T8 A, HINNREL S
AlE. Bzt y b LIeETNULL 2R L £3, F—2FEL R o5&, HlSbz 1y b €72 NULL
ZIRLET,

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 charx, rather than a PyObject*.

_hash._ ) XYV v F® _eq O XYy FOFRUHLER, —FHEXFIA TS 27+ DFFE
WP ICEZAFNEZMEIENZ L ICEFEBLTLEE L, T 5 —2HEXE 312 KKbhic
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PyDict_GetItemiWithError() ZfHoTLZ&E W,

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobs)
Return value: Borrowed reference. Z4Ud Python L X)L D dict.setdefault() LR LT3, b LHN
. FE p DS key KHICT2MEEZRLET, F—2FFIRIFIE, B defaultobj ZHA L defaultobj
ZIRLET, ZOBRII, key DNy ¥ a B2 RREFHAZ L IHI A IZFHES 2 D T3, —ERT LD
P L E 2 A

N—=a v 3.4 Tl

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. FFENDETDEFENDI A 57z PyListObject IR L E T,

PyObject* PyDict_Keys (PyObject *p)
Return value: New reference. FENDERTDF - A o7z PyListObject TR L E T,

PyObject* PyDict_Values (PyObject *p)
Return value: New reference. &6 p NOETDIEN A o7z PyListObject iR L E T,

Py_ ssize_t PyDict_Size (PyObject *p)
HENOERDHZIEL T, HEIIHLT len(p) ZETT2DLRLTT,

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
Iterate over all key-value pairs in the dictionary p. The Py_ssize_t referred to by ppos must be
initialized to 0 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... */

KENERCEE p 2EFLCERD HA, HFEERELET IS, F—IH0T2EEEFELTD
RERICEDF LN, F—OEEEZEBLRVWI EHEHETT, UTNHlZRLET:

PyObject *key, *value;

Py_ssize_t pos = 0;

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

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)
R TREF T b DRTOERZID T, RIEMNCF —/EDORT 2 HE o 1[TEMU EF, b 13F
E». PyMapping Keys() ¥£7:1& PyOvject_GetItem() ZH RK— b T E2AON0DA T2l MITEE
T override WERSIE, a DF—L2—HIT 232X -2 b IZH 3B, BIFORT7TEZBEEB|I T, #hlbt
DFEE, b DF—IC—HTE2F =D a0 KRVE ZDAEBMEITVWE T, R LEGEEIIT 0 ZRL, fi
NpEHENTIGECE -1 IR L E T,

int PyDict_Update (PyObject *a, PyObject *b)
C TXEIX PyDict_Merge(a, b, 1) X [H U T, %7 Python ® a.update(b) ¥ flTW ¥ 325
PyDict_Update() 38 518D "keys” BEZ R LR VWEECF—/ERT DS —Fr Y A2 RIET 3
ZeEHDEVTA, RILZGEAICE 0 BB L., AL EHIALGEEICE -1 ZRLET,

int PyDict_MergeFromSeq2(PyObject *a, PyObject *seq2, int override)
seq2 NDF — /[fERT ZffioT, HE o« ONBAZEHLIEOME LD LET, seq2 13, F—/fHORT &
AL REX 2 OREAREL 7Y = 7 b (iterable object) 24T 5 KIEATREA 7' = 7 b TR IF NI
DERA, BRTZ2F—DFEET2HE. override BER SIZFBICHB L 2F =%V, 25 TRVIGE
FRICHB L F—2fuE 3, RYLEEIE 0 2R L, fistskitdhfaicid -1 2RLET,
(R D ELANZ) &&fifi7s Python 2— F2FHL & LFDO X522 D %9

def PyDict_MergeFromSeq2(a, seq2, override):
for key, value in seq2:

if override or key not in a:

alkey]l = value

int PyDict_ClearFreeList ()
freelist 227V 7 L%, MRS ERBZELET,

N—a v 3.3 TEM.
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8.4.2 Set 77>z b+

D+t 27 ¥ aryTid set & frozenset DM API ICOWTH LA ANE T, UBTHHAL TVR
WHEBEW, IR A 7P 22 b7 a bt a (PyObject_CallMethod(), PyObject_RichCompareBool(),
PyObject_Hash(), PyObject_Repr(), PyObject_IsTrue(), PyObject_Print(), PyObject_GetIter()
EETL) AWM AREKME ST a b a i (Pylumber_And(), PyNumber_Subtract(), PyNumber_ Or(),
PyNumber_Xor(), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract(), PyNumber_InPlaceOr(),
PyNumber_InPlaceXor() &%) 2o THHTE 3,

PySetObject
Z D PyObject AL 7=8L. set & frozenset MADHIT — X ZHRET2DICHVWOLNE T,
PyDictObject LA & 512, NEWVESE (set) I LTI (X T LD L SIZ) BEES A XTHD, 5T
BROESIHLTE (VR MERILES Q) AIERDOAEY) 70y 7 2HVWE T, ZOMEKROYrD 7 4 —
ARD, FERFATEEINSAREN DD 2 EEZ TR E WV, IRNTOT 7L RiE, MERDOHOEZ EEH
EFT20TIERL. FFaXrybahiz API ZHWTITORETT,

PyTypeObject PySet_Type
Z D PyTypeObject DA ¥ AR A%, Python @ set BERL F T,

PyTypeObject PyFrozenSet_Type
Z D PyTypeObject DA ¥ AR A%, Python @ frozenset BERL 7,

DgEDHF 2 v 7<= 7 BIZTXTOD Python 7Y =7 MIHT2RA Y RIHLUTEMEL £, ARk, av
A2 77 RETRTDA 7 L— FAlfEZR Python A 7Y =7 M L TEEL 25,

int PySet_Check(PyObject *p)
p W set DEDY T RATDATI =27 b TH5BE ZIT true ZIRLFET,

int PyFrozenSet_Check(PyObject *p)
p 2 frozenset MWZE DYV T XA TDA T =27 b THBE X true BIRLET,

int PyAnySet_Check (PyObject *p)
p 25 set M frozenset . HEAWVIZDY T RA TDA TV =7 bTHIUR, true BIRLFE T,

int PyAnySet_CheckExact (PyObject *p)
p 23 set 2> frozenset DELLDPDATI =2/ FVTHB L B2 true ZIRLET, 724 TDA TP =
7 MIBAEEA

int PyFrozenSet_CheckExact (PyObject *p)
p B frozenset DA TP 27 b TH DL ZiZ true ZIRLE T, ¥ 7 XA TDATIV 27 ViZEAEHA,

PyObject* PySet_New(PyObject *iterable)
Return value: New reference. iterable i RTA 7 =7 2 ELH LW set ZiIRL £3, idterable ¥
NULL D& &%, 22D set ZIRL X T, ML LW set 2, KL 75 NULL 2B L L9, iterable
AT LU — FAJRE TR WAL, TypeError ZIXMH L Ed, ZOAVYAMF 7 XiF set Za—F 5L &
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WCHHEZET (c=set(s))o

PyObject* PyFrozenSet_New(PyObject *iterable)
Return value: New reference. iterable 258§ A 72 = 7 b EETLH L\ frozenset ZiR L £F, iterable
53 NULL D ¥ ZlX, 2EOD frozenset iR U E T, BINFHCIEHT LW set &, KEURRIZIX NULL ZiR L ¥ 35,
iterable 234 7 L — FRAIRETIRWVWIHE. TypeError ZiEHI L %9,

DIBEOBEP~ 7 1ld. set & frozenset 8 ZDH T RA TDA LV RAEX AW L THEATE %75,

Py_ ssize_t PySet_Size (PyObject *anyset)
set X frozenset DA 7V =7 FOREIZIEL %7F, len(anyset) LR U TT, anyset B set .
frozenset BEXUIZDH T XA TDA T =7 M TROVWGEIX, PyExc_SystemError ZiEH L £35,

Py_ssize t PySet_GET_SIZE(PyObject *anyset)
I —F v 7 EITDLE, PySet_Size() D~ v,

int PySet_Contains (PyObject *anyset, PyObject *key)
Romroizt 1 %, Robohhrolzt 02, T —2RELEZSEEIE -1 21 RLEF, Python @
__contains__() XV v KEE->T, ZOBEIIIENY > 2 set & —FiU7%2 frozenset ICHEITEWLL £
VAo key D3Ny ¥ aAJRE TV G, TypeError XM L ¥ 3, anyset 3 set, frozenset KU ZDH
TRATDATY =7 b TOIGEE PyExc_SystemError %A L E T,

int PySet_Add (PyObject *set, PyObject *key)
set DA Y ARV A key ZBMUE T, frozenset I L THENEL £F (PyTuple_SetItem() D&
12, D a— FIZH 2 2HTDFT LW frozenset OEZHD 27 DICHHTEE ), KL% 0 2, &
LD -1 ZIRLUET, key Ny ¥ 2 A[RETRWIEEIX, TypeError ZEH L E T, set ZREL T3
RO NG EIE, MemoryError %A L E T, set A set ZDH T RA TDA VARV ZATRWEGE
¥, SystemError ZiEH L E7,

DIBEDOBEIZE, set £ ZDY TR A FIZH L THHFBET S, frozenset ¥ ZDH 7 XA FIIFHATEEH A,

int PySet_Discard (PyObject *set, PyObject *key)
key BROM o T, HZEHIFRLES 1 ZIRLE T, ROorbkhoks (MIDETIC) 0 ZRLET, =
T —DRELLEGEE -1 ZIRLE T, key 23 TH KeyError ZiXH L ER A, key D3Ny & 2A[HET
RV EE TypeError ZiXH L F3, Python @ discard() XV v Rei#E->T, ZOBEKIIIEN Y > 2
set & —WRi7R frozenset ICEFAL /A, set D3 set DEDY T XA TDA VAR Y ZATROVE I3,
PyExc_SystemError ¥t L £7,

PyObject* PySet_Pop(PyObject *set)
Return value: New reference. set DHDEZD NI T E2HLVWSHEERL, 2047V b %
set OHIBRL 3, KBLZS NULL 2B L ¥ 3, set HZEDHEICIE KeyError 234 L 3, set 2°
set LZDH T RATDA VAR Y ATROWEEIL, SystemError &M L E T,

int PySet_Clear (PyObject *set)
set ZZ2IZLE T,
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int PySet_ClearFreeList ()
free list 27 V7 LE 7§, BRI NERZBZIRL XTI,

N—Ya ¥ 3.3 TEM.

8.5 Function #7727 k

8.5.1 Function #7727 ~

Function 4 72 = 7 FEHOBEBITDOTH T,

PyFunctionObject
BRucfEibh s C ORE,

PyTypeObject PyFunction_Type
PyTypeObject BID A ¥ AKX AT, Python ORI ZRL £3, Z4UZ Python 717 F AT types.
FunctionType & L TABENTVWE T,

int PyFunction_Check(PyObject *o)
o WBIA 7Y =7+ (PyFunction_Type 72 5) 7456 true ZIRL £7, 51813 NULL TH o TdWT %
A

PyObject* PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. 23— KA 722 b code WEHEMT SNFH LOWEBA 7Y =7 P EIRL
FT, globals X ZDBEBMN S 7 V7 ATE S 70— "\AVEROBEETRIFIRD A,

BEDO R F 2 XV P XFHNCARNEa—FA T 27 b OIS ENE T, module & globals 7> & EX
BENET, 5IBDT 74V MERSTY /7—>a Yy, 78— %I NULL ICERESINFE T, qualname
BB  FE CEICERE I N E T,

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
Return value: New reference. PyFunction_New() WZlITWETH, BEA 72 =227 MDD __qualname__
BHCEEEyY P TEE T, qualname 31 =a— KA 7Y =2 5 NULL T < TiEkeh ¥ A, NULL
72572854, __qualname__ JBIMICIE __name__ BHEX R UEIEY P IR E T,

N—Y a ¥ 3.3 TENM.

PyObject* PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. BA 7Y = 7 b op WICHEMIT SNIza— A7z PEIRL
%7,

PyObject* PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. A 72 = 7 + op WZE#EAT I &7z globals fFE %R L 35
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PyObject* PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. B 7 =27 b op @ _ module_ BHERLET, ZhuaidH
BIXEY 2 —VADLFFHIMA > TWETH, Python Ia— Fhrbfior 7= b ety bENRZ LD
HHET,

PyObject* PyFunction_GetDefaults(PyObject *op)
Return value: Borrowed reference. FA 7 =7 ™ op DEIBDT 7 )V MEEZIRLE T, 518X T
JU7 NULL 1272 D £

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
BBA 7227 b op DEIBOT 7 4V MEZEREL $73, defaults i& Py_None » & 7 )LTRIFIUINT
FE A

KU 7-FEX, SystemError ZRAXH, -1 ZIRL X9,

PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. BBA 72 =27 b op IR ESI N2/ 0 -V ¥ 2R L% $, NULL o
cel #7227 FOXRINVTT,

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
BA 727 b opl2Z7 0=V 2B ELET, closure ¥, Py_None H L<Iidcell F 7Yz DX T
NTRFNILD FEA.

KL 7-FFX, SystemError ZFAX ¥, -1 ZIRL E T,

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. A 7 =227 b op D7 /77— a V&R L E T, BRDEIXEIER]
RE7RBEED NULL IS D £3,

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
B A T 20 op D7 ) 7= a v ELE T, annotations [ F&FEE D, Py_None TRIFIUIZD ¥
A

KU 7-RRX, SystemError ZHAEXHE, -1 ZRLET,

852 A1VRAVAXY Y RATT ¥ b (Instance Method Objects)

A YRRV ARXY v Rl PyCFunction DTz DZ v X—=TH Y. PyCFunction 7 7 AX T =7 MINA
YRTB00H LV AFTT, ZHIELEITD PyMethod_New(func, NULL, class) OFFUFH L 2B & X
EC 0

PyTypeObject PyInstanceMethod_Type
PyTypeObject DA ¥ AR Y A& Python DA Y ARV ZAXY v FORIERFLEF, Z4Ud Python ®
Ta 7T MRS ER AL
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int PyInstanceMethod_Check ( PyObject *0)
0MWA VARV ARY v KA TV 27 b (PyInstanceMethod_Type T TH 2) HBHICHEIRLE T, 87
X —ZIE NULL I TEEH A,

PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. fEEDWIH LAIREA 7Y =7 b func o 7B XY v FET T =
7 I ERIRUET, BB func 3XY v FARUHEN 2ITHUHENEZ LTIV =27 M T,

PyObject* PyInstanceMethod_Function(PyObject *im)
Return value: Borrowed reference. 4 Y ARV AX Y v K im BT SNEHA 77 v ERL
£9,

PyObject* PyInstanceMethod_GET_FUNCTION(PyObject *im)
Return value: Borrowed reference. PyInstanceMethod_Function() D7 BfRT, =I5 —F =z v %
TVWEHE A

853 XYy krFITZxo

Ay FREBA 7Y 27 MCRBERTOET, XYy FIEICH S I—F—EHDZ 5 AHBEN TS
DTF, FEERTVWEVAY Y K (ZF5RF TV 27 MCHEBENZAY Y F) BT 22 e TEEEA,

PyTypeObject PyMethod_Type
Z D PyTypeObject DA Y A XY A% Python DX Y v FERIZRELET, 204 7T =2 M. types.
MethodType ¥ LT Python B Z'J AZRHENTVET,

int PyMethod_Check (PyObject *0)
0 MYy FA 7T 27 b (PyMethod_Type B TH 2 ) HEWCHEZIRLUET, X7 A —&XII NULL ITTE
FE A

PyObject* PyMethod_New (PyObject *func, PyObject *self)
Return value: New reference. {EEDOFEUH LATREA 7P 27 b func £ XY v FHRRBEINZNE A~
AR VR self BT AY Yy RATI 27 b 2IBRLE T, B func &, XV v R2FESHIE N
FRCFEUHEI NS A 7Y =27 b TT, self 13 NULL ICTEFHA,

PyObject* PyMethod_Function(PyObject *meth)
Return value: Borrowed reference. XY v K meth \CEETII SN TWREMA 7Y =27 P ERL E T,

PyObject* PyMethod_GET_FUNCTION (PyObject *meth)
Return value: Borrowed reference. PyMethod_Function() D7 BIRT, TI7—F = v 72TV EH A,

PyObject* PyMethod_Self (PyObject *meth)
Return value: Borrowed reference. XY v ¥ meth ICBE[TIT SNz f Y AX Y ARIRLET,

PyObject* PyMethod _GET_SELF (PyObject *meth)
Return value: Borrowed reference. PyMethod_Self() D7 BT, TI7—F = v 7 E{TVERA,
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int PyMethod_ClearFreeList ()
free list 27 V7 LE 7§, BRI NERZBZIRL XTI,

8.5.4 LILATZ U b+ (cell object)

T (cell)) ATV 27 MR BRORI-THh OSBRI NIZEBErFEET DO NE T, BUIEE
BiZowTEl e, F4DEZEELET; COEEZBRTZERAX Y 7 7L —AIEBT 50— VAR,
FDRARy 7 7L —LDAMUTRICHEZSHELTWEELICHTBEBHAAD £, AL TREINEICT 2
252, A TY =27 FEEDORD D ICEAVADENIFEONE T, TOEALAF T =7 Rl LEESHR
(dereference) &, 4 ¥ &7V R X o THEBEN NS P I = FHNTHR-FENTVEIHERDHDET; LI
ATV M7 7R AL, BEIRICHEZRIEEZ D S8 A, FRMBLORE TR vt 7Y =2 &
BT LT WIE T T T

PyCellObject
AT = MifEDNS CHIEERTT,

PyTypeObject PyCell_Type
AT 27 MITHINT 2BA T 27 M T,

int PyCell_Check(ob)
0b MENITY =27 P DEEICHZRLET, 0b 13 NULL THoTRAED FHA,

PyObject® PyCell_New (PyObject *ob)
Return value: New reference. fH ob D Ao 7=l 47V =7 bV EER L TRL 3, 5150% NULL
WKLTHDLFEVEEA.

PyObject* PyCell_Get (PyObject *cell)
Return value: New reference. cell DINEZIRL 3,

PyObject* PyCell_GET (PyObject *cell)
Return value: Borrowed reference. cell DINEZIR L E T2, cell H3IE NULL 2oLt TP =2 b TH
EHEIPIEFF v LERA,

int PyCell_Set (PyObject *cell, PyObject *value)
AT TV T b cell DNE% value ITRELET . ZOBBIIHTHEDOLLOLETORNFIIHNT 2R %
R %3, value & NULL TSP FEWVER A, cell 13IF NULL TRUINIR D ¥ AL cell HitL I T
T FNTRWEE, -1 ZIRLES, 1328 0 ZRLETS,

void PyCell_SET(PyObject *cell, PyObject *value)
LA TT 2T b cell DIEZR value IZRELET, BRAT >V MW T 2EH IR KEDDDF = v
ZI3MBITVER AL cell 13IE NULL TRIFNUIR ST, 2okt 7Y =7 FTRIFIRD 8 A
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8.5.5 I—FAT>xV b

a—F A7 =2 b (Code objects) 1& CPython EEDIKL NVLFEME DTS, &4 7Y =7 MIBEBUTHME
ENTVWRWIITARED — FORZRIL TV T,

PyCodeObject
A—FFAT7Y 27 bPRRBTLOHHEINS CHER, ZORO 7 4 — PR T s ZE S UG
S

PyTypeObject PyCode_Type
ZAUZ Python @ code B%RIIT 5 PyTypelObject DA VARV A TT,

int PyCode_Check (PyObject *co)
co S code 7Pz FDLXICEEZRLET,

int PyCode_GetNumFree (PyCodeObject *co)
co NDHMHZH (free variables) D EIR L 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, Py-

Object *name, int firstlineno, PyObject *Inotab)
Return value: New reference. iL\Wa—RA 7327 b2 RLET, 7L — Lo 2ERNT 27DITK I —

DaA—FZA TV b BPRBERGEE., KD DT PyCode_NewEmpty () ZRA L TL7Z&E WV, NS ba—
FIIHBICEH I N B 72D, PyCode_New() ZEHENOH T ¥, Python OFFMlN—Y 3 YITKFELTLE
ST eBBHDFET,

PyCodeObject* PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,
int nlocals, int stacksize, int flags, PyObject *code,
PyObject *consts, PyObject *names, PyObject *var-
names, PyObject *freevars, PyObject *cellvars, PyOb-
ject *filename, PyObject *name, int firstlineno, PyOb-

ject *lnotab)
Return value: New reference. PyCode_New () W2l TWE TH, fEHEHG B D72HD "posonlyargcount”

DEMENTVE T,
N— g v 3.8 TEM.

PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. L WEDa—RA TP =7 e, fEESINLT 7 4 V4, B4, Bk
TESTERLET, BEN/Z2a—F A 72027 MIIRHLTOD exec() R eval() FEFINTVERA,
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8.6 TDMDATT I b

8.6.1 Z77AIATS U+

I 5D API X, Python 2 DMHARAALD 7 7 ANA T =227 bD C APl ZRIEBLI 21—+ FT5720DDHD
T3, 2Bl B C IA4 77V THR-PINTVE Ny 7 7% 1/O (FILE*) IZfHZ =D iIcflibi g3,
Python 3 Tl&., 77 AL 2 A MY —LEB3H LWV io BV a— L BFHIN. £ 0SS DKL LAY 7 714F
Z1/0 O RICWK ODDENERINTVET, FTHRASINTVLIHEEIE. Zhsofi Ly API offiflZ: C
FoR=ThHhH, A VEZFVEXTONTHNZLT —@BANZFANTVWET; H¥—F =7 1 —0Da— FFIRb DI
io @ API {5 Z e R I I E 3,

PyObject* PyFile_FromFd(int fd, const char *name, const char *mode, int buffering, const char *en-

coding, const char *errors, const char *newline, int closefd)
Return value: New reference. BEICHDPNTWE T 7 AN fd D7 7 A NVT 4 A2V T XD 5 Python O

T7ANET T =7 P RERLET, 518 name . encoding . errors . newline 12k, 77 # /L FDfiE
LT NULL DM 2 %5, buffering 121 -1 ZIEELTT 7 AL FOEEMED e B TEE T, name (XM
ENDDTIH, BITHREDTDITIRENTVE T, KT 2L NULL 2B L £9, & D afElRs18o
fR#HE. io.open() FABD FXa X Y P EBRL T IZE W,

EE: Python R NV —AGHBDOANY 77 VY IEERDO]2D. 7 7 A AFEBTFD OS LULDA Y
77V AT e A LREE (PHlERT—XIE) ReglFREILET,

N—=T 3 v 3.2 TEHE: name BEDEN,

int PyObject_AsFileDescriptor (PyObject *p)
p CEES SIS 77 ANT 4 A7V T X% int L LTRLET, A7V =7 FBELRS, Z0ER
BLUET, BETHRVWES, A7 =27 M2 fileno() XYV v RBHIWEFFSHLET; 2OX Y v FOIR
DEX. 7 7 AV TFOEE L TGREINZBEHTRITIUIR D $¥A, KRT 2PN EHRELT -1 %
BLUET,

PyObject* PyFile_GetLine (PyObject *p, int n)
Return value: New reference. p.readline([n]) Y[ U T, ZOBKIIA T =2 b p OBATEHAM
LES, pld7 740 F 7Y 22 bd, readline() XYV v REFOMLLDA T 27 P THLEVEYR
Ao n 30 DFE, TTORIICHFRR C EMIC 1 ITRZTHANLE T, nd 0 KO KEZFIUL n N1 ML
FOF=2EHAELERA; o T, [TO—EZIIREINIBHELHDET, EHELOHAETSH, Gk
HLBS CI27 7 A VORI ERE L 7285813 F 8% IBRLE . n A3 0 X h/hE il REicH
DT 1T 0% FAELE T, FQI7 7 A VORI EE L 72581213 EOFError 23X L £9,

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
io.open_code() DEHDIRLHWZ LEZ LT, ZORIX—X—2 RSNV FITELET,

> ¥ F 7 13 PyObject *(x) (PyObject *path, void *userData) ™ o B ¥ T. path &
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PyUnicodeObject TH 2 I L DMRFEENTVE T,

userData RA > RE7 v ZEBIEINE T, 7y 78IRS V24 20 6O EA S 0d LK
WDT, ZTDRA ¥ RIZEH Python DREEZSBINETED D VA,

ZD7 v 7BBUEA VR M IELNEZZEZERILTWA 2, EY 22—/ frozen REY 2 — LT
H %7 sys.modules IZH AFHAIRERES 2=V TH 2 DT> TVWEHEELZRVTIX. 7 v 7B
DEITHIZH LVED 2 — L% A VR—FTE2DIEFBETTL XN,

WolzA 7y ZVEBPRESINTZS, HIRPESIZ D TES, B 5D PyFile_SetOpenCodeHook ()
DOMETHUIEERLET, ZOBBPERM LIz i3, 4 &2 —=7 V) Z23g#ifbEnToEE, -1 iR
LThHINZLY P LET,

ZOBIIE Py_Initialize() X DANCHOHLTHLRTT,
51 L T B&E A N> b setopencodehook XM L E T,
N— a ¥ 3.8 TEM.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
T2 obf BT rANT T2 b p TEZIAAFET, flags DY KRK—1+F 5777
Py_PRINT RAW 2 T3, COV7F 7 %IEETH L. A 7Y x7 MIZ repr() TWEHR L str() Z#EA
L7FERZ 7 7 ANICEESHLE T, RUILIZEEIIE 0 2R L, KT 52 -1 2R L CGHEYIRFIZ
vy PLET,

int PyFile_WriteString(const char *s, PyObject *p)
XFH| s BT 7 ANFTY 27 b p I THEEHLEY, HALAEGEEITE 0 2L, KT 2L -1 2K
THEyRAs ey FLET,

8.6.2 EXa—J/L*T 1Y (module object)

PyTypeObject PyModule_Type
Z D PyTypeObject DA ¥ A XV AlX Python DES 22— A7 7 MUIZRBLES, 2047
7 M. Python 7B 25 A2 types.ModuleType & L TAENTWE T,

int PyModule_Check (PyObject *p)
PWEY 2 —NA T2 MPEI 2a—NF TPz MDYV TR T THD L ZICHEEZRLET,

int PyModule_CheckExact (PyObject *p)
pBEI2a—NFTI I bT, POEIVa—NA T2 bV TEATTRVE ZICHEZRLET,
PyModule_Type.

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ J&HEIC name DRESINTH LVES 2 — LA TP =7 b
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ZIRLES, £EY2—/D __name__, __doc__, __package__, __loader__ BHEITEIBA>TVWET
(__name__ DIAMIET None T ); __file__ BHICEZ ANZ DS LAOEETT,

N—=a v 3.3 TEm.
N—Yar 3.4 TELH: __package__ ¥ __loader__ | None WKEKEINF T,

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule_NewObject () WZITWE 43, name & Unicode 7Y =2
FTE#% < UTF-8 T Y a— RENLEXFHITT,

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module D% R4 2 EET 2HEA 7V 27 P RIBLET; 2DA
Tz ME EV2—NAA TV D __dict__ BELEIUDDTT, module DES 2 -4 TV =
P (B LKBEEY2—NATI 27 DB T XA ) THROBEX, SystemError A3iAH 41 NULL 23R
EhET,

PEEREY 2 =L Tld Y 2—1 0D __dict__ ZHEHEEMET 2 XD b, PyModule_*x() B XU
PyObject_»() BEEZ M5 Aot £3,

PyObject* PyModule_GetNameObject (PyObject *module)
Return value: New reference. module @ __name__ OEZRLE T, EV 2 — BN ZOEEEREL T
W WGER X FHNE TR WS, SystemError #iEH LT NULL 2R L 73,

N— 3 v 3.3 TEM.

const char* PyModule_GetName (PyObject *module)
PyModule_GetNameObject () IZBITWVWE T, 'utf-8' TTYI— FE N/ name ZIRL F 7T,

void* PyModule_GetState (PyObject *module)
EY 2 LD Tstate” (BT 2 —VEERLIZA I VI THRINDIXAE) Ty JADKRA Y R—)
U3 3UL NULL 23R U ¥ 3, PyModuleDef.m_size B L TLZE W,

PyModuleDef* PyModule_GetDef (PyObject *module)
EY a—NAIMESNDICL 7R o Tz PyModuleDef MEERNDRA Y X ZIRLET, EY 2 —AHWERICE -
TELN TV o 75EE NULL 2R L 7,

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module @ __file__ JEME%E B 21T module B’ — R EN/=2db D7 7 4
NEZEBLET, L7 7 A VAP ERINTWRWEARL, Unicode XFHITIZa WA, SystemError
ZHRAZIETNILL ZRLET, 2L DEEE Unicode A 7Y =7 PADSRZIRL X7,

N—a v 3.2 Tl

const char® PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject () L TWVWETH, "utf-8’ TV a—RFEk7 7 A VHZIELF T,
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N—= a ¥ 3.2 TIHELE: PyModule_GetFilename() lF T YA —RTERWVT 7 4 LA LTI
UnicodeEncodeError Z# M L E 3, THDHRD DIZ PyModule_GetFilenameObject () % L T <
72E W,

C EZa—ILOFHEAIL

HE, EYa—AF 727 MRIEIREY 2= (WIULBEIZ 2 AR LTWEHES LA 75 1) $i3M
HIAENTEY 2 —)v (PyImport_AppendInittab () %o THHULBEIBDBMEI A TVWEEY 2 —) 226 1F
LNFT, FFEICOWVWTIX building % 721& extending-with-embedding 2 R T 72X W,

FIEALREEIX, B 2 =V ERDA VY AKXV R % PyModule_Create() IZE L THR EN o T 2= F T
Pz FERLTHEIVTIT L, b L XEREERZOOD TR LEBIIHHL” 2ERLTHIHOEE A,

PyModuleDef
EY 2 VEBMERIZEY 2 -V ATV 27 P RAERT 5 DITBERTRTOBREREFL £ 3, @H
F ENZENDEY 2 — T EATHINIHIIL SNz ZORIOZRD 1 DT FEL £,

PyModuleDef Base m_base
T DR N—FHIZ PyModuleDef HEAD_INIT THIHLL TL 22X\,

const char *m_name
HLWVWEY 2 — L DA,

const char *m_doc
EY 2 =D docstring, 72T docstring 1& PyDoc_STRVAR ZFIFH L TEMINE T,

Py_ssize_t m_size
Y 2 — VORI, #7870 — VIR BT 72  PyModule_GetState() THUSTEZEY 2 —
NZEDAEVHBICRREENTVWE ZEADHD ET, L > TEY 2 —VIZEBOH 7 - £ ¥ X
TV R-TREBMERAET,

ZDOXEVMHEEIE m size ITFEDWTEY 2 —WERFHCHERIN., P2 —1 4 7P 27 FDHEE
IND e xIZ, m_free HED DI ZNDIIN 2B TRBRINE T,

m_size I -1 ZRET I, TOEI 2 — W70 — U RIREEEEO DI T - 4 VX —TY
R—=%ZHR—PLTVARVWEWVWS ZIZKRDET,

m_size ZIFEDMHEICHKET D L. BV 2 —LIXFEUALTE, ZORED-DITHEL 72 5BI0D X
EVEEREETEZLWVWS 2D ET, IEED m_size ZZERFEGIIALTREIZLD 3,

FHE PEP 3121 23,

PyMethodDef* m_methods
PyMethodDef TEREING, Y 2 — N LNABEBDT —TANDEA ¥ X —, BBBFEL VY
B NULL Z&ET % Z &3 AfHE,
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PyModuleDef _Slot* m_slots
ZEMEIMLD 7= D 21 v MERDELHIT, {0, NULL} EENIImL 2D £5, —REGHLZE
5 ¥ ZE. m_slots 1¥ NULL TZIFAUIRD 8 Ao

N—Pay 35 TEE: N—Yar 35 XDElE. TDOX U NEEIZ NULL KREZNTWT, RDD
DL LTEREINTVE L=

inquiry m_reload

traverseproc m_traverse
A traversal function to call during GC traversal of the module object, or NULL if not needed.
This function may be called before module state is allocated (PyModule_GetState() may return
NULL), and before the Py_mod_exec function is executed.

inquiry m_clear
A clear function to call during GC clearing of the module object, or NULL if not needed. This func-
tion may be called before module state is allocated (PyModule_GetState() may return NULL),

and before the Py_mod_ezec function is executed.

freefunc m_free
A function to call during deallocation of the module object, or NULL if not needed. This function
may be called before module state is allocated (PyModule_GetState() may return NULL), and

before the Py_mod_ezec function is executed.

—ERFEANHATL

EY 2 —VOPELBEBDEEEY 2 — 1A TV 27 F2AER L TRITHELH D £3, 7 —EREHHL”
LRI, RD2O0DFEY 2 —VERBEROEE S 1 o3

PyObject* PyModule_Create (PyModuleDef *def)
Return value: New reference. def TORERIME > THLWVWEY a— A7V =7 bPEEKRLET, Zh
¥ PyModule_Create2() ® module api version 12 PYTHON_API_VERSION ZFXE L7z L ZD X 51Tk
BENE T,

PyObject* PyModule_Create2(PyModuleDef *def, int module_api_version)
Return value: New reference. API N—3 a >% module__api_version ¥ L C def TDEFHITHE> TH
LWEY 2= ATV PRERLET, b LIEESNAN=Ya YHETLTVWEA VX =TV X—D
N—=T a v B 258513, RuntineWarning ZRAEXHE T,

AR FrAYDEE. ZOBBTIER L PyModule_Create() ZFIHTZRETT, ZOBEEX. Zo
B OMBEM R LTV & IR L T ZEW,
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V2 —NF TV 27 BRI D SR XN BN, 72T W& PyModule_AddObject () 7% ¥ OREEE -
TEYVa2a—NVATIx7 MIAUNEFREIEET,

ZERPEAIEATL

TRRZEEERT 235 120D id, 7 BRI 22K T 2 HETT, ZOHETESNZINREY 2 —
ME, &Y Python &Y 2 —WGEWIRZ#0E LET: WKL, P2 -4 7027 bRAERT S £
P X o\ E 82 RITERE whElxhEd, ZOXRANEIZ I AD __new__() XY v F& __init__QO
Ay FIZBTVWET,

—BRFEIHE TAR SN EY 2 — L e EN, ZRETIECTERSINLES 2 — V3T Y IV TEDHD %
A sys.modules DY b —DHIREINEY 2 —VHPEA Y KR—FENEHBE HILLVEY 2 —-1LF TV
FOBERZIN, HVEY 2 —E Python €Y 2 — L e[ L LS IKHEDOHIR—yaL 7y a Yy TUEEh S 2
LRV ET, 774N PTE FUERDPSMELNERDEY 2 — NPT THERNETT: HE2[ VARV
AWCMAFEEIRNDOA Y AR RTHELEFR A, Uk, (B2 PyModule_GetState () %o THUFT
%x2) ZTORER, (EY2—D __dict__ % PyType_FromSpec() THERENIELADI F XD X 572) €
Va—VIZHET DI, FFEDEY 2 — ATV 27 MVFEDDDTHEREL VI LT,

LRI 2 E > TEREINZRETOEY 2a—NVE T AV ETUE— 2 E— T332 RDONFE
FTo BHOED 2 —APHTLTWBZERHEIETEDITE. VW TWEZOHE—- 2T 33 THITT,

LRI 2 ER T 2 7o 912, FIHLEIE (PyInit__modulename) 1325 TR m_slots 2FfD PyModuleDef
BRLET, INERTHIC, PyModuleDef £ ¥ AR ¥ ZIX RO T E 2 TEWITFEHA:

PyObject* PyModuleDef _Init (PyModuleDef *def)
Return value: Borrowed reference. Y 2 —VEBRIH e B AV > b RIEL S HET 5. #UIicwiit
SNz Python #7022 b THBZZERIAELET,

PyObject* IC¥ ¥ A M ENTz def ZIRL ET, =7 —0F4E LG NULL 2R L £5,
N— g v 3.5 TEM.
EY 2 —VERD m_slots X ¥ \i% PyModuleDef_Slot MHERDRAI RIS I UI R D FHA:

PyModuleDef_Slot

int slot

Zay b+ ID T, LR CHAE ATV 2 FIH AR ED H I F T,

void* value

20y FOET, ERiZAoy b ID ITKRELET,
N— 3 v 3.5 TEM.

m_slots BCFNZ ID 0 D21 v F THIFE A TOWRITIR D FHA,
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MHAAREZZ 20y b ORUILLIR TS

Py_mod_create
EVa2—AA TV VAFGEREKRT 2DIIN BB ERRELE T, 20X Y O value KA ¥
REBERDS T3 F v 2RO L TORTEWT R A

PyObject* create_module (PyObject *spec, PyModuleDef *def)

PEP 451 TE# XN/ ModuleSpec A VARV AL, BV a—/VERELZIIWMBEEKTT, ZHFHL
WEY 2 —F 7T MBI, T7—%FEL T NULL ZIRFTRETT,

ZOBBIIR/NBICED TBLRETT, FITEED Python a— FEFUFHEIRETERL, BALE
Ja—NEAKR=—PLEDI TR LERL-TIWEZTL x5,

D Py_mod_create A0y & 1 DDEY 2 — VERICRELRZWVIBLNTT,

Py_mod_create DFEINTWVARWIEEIE, 4 ¥ KR— MM PyModule_ New() Zffio GAEDEY 22—
NATI 27 VeERLET, Y 2 —VOZRNIERTIEZR L spec 22 HBUF I, ZHUC & » TR
EV 2 APHHNICEY 2 —VEECB I 2 MEZHETELD, SRV vy 27V 7 2@LTH—DE
Va2 VEREZHELOOHIOARITA Y R—-FTELDLET,

BENBZ AT =7 MDY PyModule_Type DA VARV ATHILEIH D EFA, 1 ¥ F— Mz
TEEMOHRELBENTELZRIIE, YARBTHMZ T, Lo L., PyModuleDef A5 NULL T\

m_traverse, m_clear, m_free . H L {IIEL B TRV m_size . ® L <l Py_mod_create LIAtD 21 v
k2 FOEAX, PyModule_Type £ Y AR Y ADADREEINETL & 9,

Py_mod_exec
BV 2%k RITTS L ZRXHINZBZIEEL £9, Zhd Python €Y 2 —10a—-F2ETT 5
DEAEFTT: ZOBBBLNTWEIZ FREEREZEY 2 —MICLET, ZOMBOS 72 F v 3F
T3

int exec_module (PyObject* module)
BED Py_mod_exec AT v FDFWEZINTWGEX. m_slots FEANCHNZIEICUE I ATV E £,

ZEREIHMEIZOWT I DL & PEP 489 2R T X W,
{BKEES 21— LVERREEEL

DUNoBEuE. ZBEFETHILEZMES & 2ICEAICTOHENE T, FIZEEY 2 -1 ATV =7 b REINCAERT
Y EIL, IS DOMEEREM X £, PyModule_FromDefAndSpec 3 & (f PyModule_ExecDef D ¥'5H 53,
PR L 72 RICIEE Y 2 — ADERICT b S TuRITIUER D 28 A,

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. module ¥ ModuleSpec 7Y =27 F @ spec TEFREI NIz BDIC

168 FE8E BRATZ U I (concrete object) LY


https://www.python.org/dev/peps/pep-0451
https://www.python.org/dev/peps/pep-0489

The Python/C API, JJ—2X 3.8.20

MLVWEY 20 F 7927 vV2ERLET, TOBEIE. PyModule_FromDefAndSpec2() B D
module api version 2 PYTHON_API_VERSION ZIEE L/ BZL L5 ICXRB3EVE T,

N—Ta ¥ 3.5 TEM.

PyObject * PyModule_FromDefAndSpec2(PyModuleDef *def, PyObject *spec, int module__api_ver-

sion)
Return value: New reference. API N—3 a > % module__api_version & LT, module ¥ ModuleSpec

FTP 2 FD spec TEBREINZEBOICH LVWEY 2a— LA T2 7 bV 2ERLET, dLIEEIN
N=TaVYPEITLTVEAL Y R=T N X —DN=Y 3 > Bz 35513, RuntimeWarning ZHAE X &
£7,

AR: ZrAYODEE. ZOBETIER L PyModule_FromDefAndSpec() ZFIHT 2 NETT, ZDH
Bz, ZOBEBOREREEBEL TWS L ZZEFHHALTLZE W,

N—a > 3.5 TEM.

int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
def THRAONTALEDFITAR Y + (Py_mod_ezec) ZEITLF T,

N—a v 3.5 Tl

int PyModule_SetDocString (PyObject *module, const char *docstring)
module @ docstring % docstring IZEELE T, Z DRAEIE, PyModuleDef 55 PyModule_Create %
L { IX PyModule_FromDefAndSpec #f#->TEY 2 — A EERT % & TICHEWFUOHEINE T,

N—3 g v 3.5 TEM.

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)
#&UAHT NULL 1272 2 TW 3 functions BEFIC & 2 BEZ module \ZBIL £ 3, PyMethodDef MERD
fHx Dz >+ VIZDOWTIE PyMethodDef @FiHZZ LTI WV (£ 2 — L OAHTZER A HEE TN
TVWARWVDT, C TEEINLEI 2L "B 30w TWEY 2—L% 1 DHDGHE LT
ZUELD . Python 72 79 ADA Y ARV AXY v RIZBZFBICLET), OB, PyModuleDef 75
PyModule_Create % L < I PyModule_FromDefAndSpec Z{f-> TEY 2 — V24N T % & TITHEIIC
MOHENET,

N—a v 3.5 TEM.
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HR— B

EBY 2 — LV OYIHHLREE (—EFEWIEEE# S5E) . HEZVIEEY 2 —LDOETRa v M LI XN 3 B
(ZEBEOIL 25 5E8) BROBBEES . Y 2—10 state DUIHLEBHICTE T

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
module IZA 7Y =27 b% name ¥ L CGEMLET, ZOBEKIZEY 2 — L OWIHMLER» SFIH XN 2
FIEETS, ZOBEFIIRII L7z 8 &2 value NDBREBAET, T7—Dr EZF -1 %, KL%
LEITIT 0 ZKELET,

AMR:  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 () value manually

on error. Example usage:

Py_INCREF (spam) ;

if (PyModule_AddObject(module, "spam", spam) < 0) {
Py_DECREF (module) ;
Py_DECREF (spam) ;
return NULL;

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
module I[CBEUER Z name ¥ L TEMLES, ZOFEEBEBITEY 2 — L OWEHLEE» SFFEh T
FT, T7-DLEE -1 %2, BIILZLEITIE 0 ZBLET,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
module \ZXXFHNERE name ¥ L TGEIML ET, ZOFEMBEEIZEY 2 — L OWHHLEED SFIH X T
WS, X value 13 NULL #5i SR TWRITIUIR D R A, T7—DL ZF12E -1 &2, BIILLL &
o ZIRLET,

int PyModule_AddIntMacro(PyObject *module, macro)
module 12 int EMZEZBEBMUL X I, %Al EE maro 2»H5WMEFEINF I, Hl 2 I
PyModule_AddIntMacro(module, AF_INET) & § % &. AF INET ¥\ 5 &4HEiD int BMEK %
AF_INET Of&T module \ZEMLET, =7 —ITiE -1 . BIIRICIE 0 ZIRLET,

int PyModule_AddStringMacro(PyObject *module, macro)
XFHEE module IZBIML F T,
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ESa—IILEER

—EBEVIH LR, BREDA V2TV ZDaYTHF A MO Y IN NV DEY 2V EERLET, U
Lo T, BOLEY 2 —VEBNDSRIEITE 2 -1V A 7P MPEUETEE T,

LI 25 t —DERDO OEBDET 2 — UIMERTEX 2DT. 25 DRI Z BB L2 H 5
TERINEES 2 —NMIZIIHEZFE A

PyObject* PyState_FindModule ( PyModuleDef *def)
Return value: Borrowed reference. BIED A Y X TV XD def oAEONIZEY 2a— ATV =27 M 2K
LET, ZDXY v FORHESMFL LT, #id > T PyState_AddModule() TA ¥ X 7Y RD state IZF
Va—NFA TV AL TBL I RERLES, METREY 2a—NF 7T 27 FBRANDP SR
V. B LEEHERNCA Y 2 7Y XD state 1ISHAEX N TWRWEEE, NULL 2EL 75,

int PyState_AddModule (PyObject *module, PyModuleDef *def)
BIRICIE SN EY 2 — AT Y= 7 bR, A X TV XD state [HERELE T, ZOKEMES T
PyState_FindModule() MHEI a—NA TP 27 N7 VLR TESL LS IRV ET,

—BRFETI L2 o TERE N EY 2 —MITDAETT,

Python calls PyState_AddModule automatically after importing a module, so it is unnecessary (but
harmless) to call it from module initialization code. An explicit call is needed only if the module’s own
init code subsequently calls PyState_FindModule. The function is mainly intended for implementing
alternative import mechanisms (either by calling it directly, or by referring to its implementation for

details of the required state updates).
BIL726 0 %, KBLZZS -1 ZRLET,
N— a v 3.3 TEM.

int PyState_RemoveModule ( PyModuleDef *def)
def POMELNTED 2= VAT I 27 b A V& TY X state DOHIBRLE S, MUIL726 0 &, KK
Lo -1 ZIRLET,

N—Ya ¥ 3.3 TENM.

8.6.3 1T7L—2AT2 x4/ |k (iterator object)

Python TR -HEDOA T 1L -2 A7 227 P2RB/BELTVWET, —DHE -7 VXA 7L —XT,
__getitem__() XV v FEVIR-PFFTEIEEDI—F VY RAZWMOHFVET, ZOHEMUEIHLATEL 7Y =
7 bt FFIHE (sentinel value) 2RV, ¥ —F Y ANOBERI LU LATRELS 7Y = 7 M EFEOH L
T, By FRVEINRE NI L FICRIGUBEZR T L E T,

PyTypeObject PySeqIter_Type
PySeqIter New() R, fARAAS —7 ¥ ZHNIH LT 1 5IBEROMAAALBEE iter O ZMEUTH L
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EEIWREIND, ATVL—XATY =27 bORA T 27 M T,

int PySeqIter_Check(op)
PySeqIter_Type DD op D& ZWZEHZIRLET,

PyObject* PySeqIlter_New(PyObject *seq)
Return value: New reference. —fRMIRS —7 Y AF TV 27 b seq ZBWH A TL—XERLET, KB
WIE, > —F Y ADIRFHEERIEOBRIC IndexError 2R L7z 2K T LE T,

PyTypeObject PyCallIter_Type
PyCalllter_New() %°. #HAAHBAE iter() @ 2 5IHIEADPIBETA TL XA 7027 FORIA TS =
7 FT9,

int PyCallIter_Check(op)
op DBIDS PyCalllter Type DY ZIZEZRLET,

PyObject* PyCallIter_New(PyObject *callable, PyObject *sentinel)
Return value: New reference. #7284 7V —XREZIRLET, mHID T XX callable 13587 L THEY
€2 Python QM LATEEA 70 = 7 bR OBATHDPEWVERA; callable 1%, MUH I 272002
ROABEN R A 7Y = 7 PRSI RFIUIR D £/ A, ERENTA T L —&IE. callable 3 sentinel
WELWEZ RS & I ZE T LE T,

8.6.4 TRXUVTFAATZ T I (descriptor object)
" FRZ Y TR (descriptor)” 1. HEFTI 27 POV ODBEICOVWTRHAR LA TV 27 P TT, TR
JVTERATI 2 M3 ATY 27 POFHENCHD £3,

PyTypeObject PyProperty_Type
HAAABT A Y ) TR A 7 =27 +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 (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)

Return value: New reference.

PyObject* PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)

Return value: New reference.
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int PyDescr_IsData(PyObject *descr)
TRIVTRATY =227 b descr BT —RBHDTAZ YV TRDBETZEE, XYy FTFTRAZ) XD
BEWCEBERLETS, deser TRV T RATI 27 PTRIFNUIRD EVA; =T —F = v 71TV
i‘ﬁ/lJO

PyObject* PyWrapper_New(PyObject * PyObject *)

Return value: New reference.

8.6.5 XSAXFXTTxV Ik (slice object)

PyTypeObject PySlice_Type
AFGARFT T2 VOMA T 27 P TT, ZHUE, Python LA ¥VIZBIT S slice kRILA T2
F T,

int PySlice_Check (PyObject *ob)
0b WAFGARAFX T 27 bDEFHICHZIRLUET; 0b 13 NULL TH- TIR D FHA,

PyObject* PySlice_New(PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. $8E LB HHFIZIRATARX T 2 7 VR LE T, 8T XX start,
stop, BEUY step FATARF TV 27 MBI 2RAADEEE LTHVWLNE T, ZThLHDHEITVTH
® NULL IZT &, ML 2MEICIE None DMEDNE T, FikmA 7y =2 b e7nr—2 a Y TERVWES
121X NULL 23R L35,

int PySlice_GetIndices(PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,

Py_ssize_t *step)
AFGARFTI 27 b slice \ZBIUY 3 start, stop, BX Y step DA T 7 ZMEZBUGLET, 2D &> —

Y ADREZ % length LIRELE T, length KD DRERA VT I AR Z LT — LTHRVET,

WDy B2 0%, =7 -0 XN ELy bEFIC -1 BRLET (7272 L, IBEA VYT 7 A00
I —D2 None Tl ., DOBBICEMTER»>GEEREE T, ZOEHES. -1 ZRLTHL
Tty FLET),

BZLL, DRIZFZOBEBEENLLBRWTL 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 () DEFLRRETT, slice BT 3. start, stop BX U step DA ¥ 77 A{H%EHL

BELET, =T VADEE% length . A7 4 ADKX % slicelength ML 3, HEHRNDL VT2
ABEHEDATARE—HLEAETZ Y vy 7SN ET,

BRHADEZWIF 0 %2, T7—DeERZEHANEZELY FLT -1 ZIBLET,
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EFR: This function is considered not safe for resizable sequences. Its invocation should be replaced

by a combination of PySiice_Unpack() and PySlice_AdjustIndices () where

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {

// return error

is replaced by

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error

}
slicelength = PySlice_AdjustIndices(length, &start, &stop, step);

N—ay 3.2 TEHE: ANX. slice 51 DEIE PySlicelbject* T L7,

N—Y a3 3.6.1 TEHE: If Py_LIMITED_API is not set or set to the value between 0x03050400 and
0x03060000 (not including) or 0x03060100 or higher PySlice_GetIndicesEx() is implemented as a
macro using PySlice_Unpack() and PySlice_AdjustIndices(). Arguments start, stop and step are

evaluated more than once.

N— a ¥ 3.6.1 TIHELE: If Py_LIMITED_API is set to the value less than 0x03050400 or between
0x03060000 and 0x03060100 (not including) PySlice_GetIndicesEx() is a deprecated function.

int PySlice_Unpack(PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

Extract the start, stop and step data members from a slice object as C integers. Silently reduce values
larger than PY_SSIZE_T_MAX to PY_SSIZE_T_MAX, silently boost the start and stop values less than
PY_SSIZE_T_MIN to PY_SSIZE_T_MIN, and silently boost the step values less than -PY_SSIZE_T_MAX
to -PY_SSIZE_T_ MAX.

Return -1 on error, 0 on success.

N—Ta v 3.6.1 THEM.

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—Y a ¥ 3.6.1 TEM.
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8.6.6 Ellipsis 7717 k

PyObject *Py_Ellipsis
Python 281} % Ellipsis A 7Yz 27 b T3, TOA TV 27 MIXY v FERLEEA, ZHAYV Vb
DHTE, MOF 7Y =2 b RIS BEDD D £F, Py_None DEXSIZ, Thdb VIt 7
=7 T,

8.6.7 memoryview 77V b

memoryview A 7Y 7 NI, MDA T2/ bR XS/ Z S Python £ 7Y =2 bOEE L7z C FFEL
VD Ny T7DAE—TT—R TT,

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. Ny 774 X 72— A%BHT 24 7Y 227 + 55 memoryview F 7
Pz bPeERLET, DL obf DEFZABARERANY 77D AR= 2 HR—-—F T3R5, 20
memoryview A 7Y 2 7 MIFAZEEZARET T, 25 TRIFNEHHLOAILRZ D, TI7RAR-—2—0D
AN S e DN THEAEEMAREL D 7

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize t size, int flags)
Return value: New reference. mem ZELTND Ny 7 7 £ LT memoryview 3 7 =27 M 2ER L £,
flags 1% PyBUF_READ 2 PyBUF_WRITE O X% 502D £,

N—3 g v 3.3 TEM.

PyObject *PyMemoryView_FromBuffer (Py buffer *view)
Return value: New reference. view ¥ LU TH X by 7 7 ¥iE% 7 v 73 % memoryview 7Y =
7 PERERLET, HRBE A PNy 7 7 [T PyMemoryView_FromMemory () DIF 5 WEE L\
T,

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. buffer £ ¥ X7 2 —ZA%ZERLTWVWEA TV =7 b6 ('C’ 2 'Fortran
D order T) BfiLTz XEVF ¥ ¥ 7D memoryview 7Y =7 bRED T, XEVEFKL TV
%8, memoryview 3 7Y =7 MITEO XV RZBRLET, AL OBE. XEVFar—3nT.
memoryview A 7Y = 7 MIFT LW bytes A 727 SR LET,

int PyMemoryView_Check (PyObject *obj)
obj 2% memoryview ¥ 7Y =2 FDGEICEZRLET, BIEDL 25, memoryview DY 77 5 ADAE
BUEFAI X TVWER A,

Py_ buffer *PyMemoryView_GET_BUFFER (PyObject *muview)
ExLEINEANY 77— memoryview DT T4 RXR—F ab—iZ, KAV R—FRLET, muiew 1
memoryview £ Y AR Y ATRHRINEBED ERA; 2O~/ u0ldleF 2 v 7 LEVWOTHRMTHEF = v
ZLRFNERLT, ZhER2E 7T 92T 23BN HYET,
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Py__buffer *PyMemoryView_GET_BASE(PyObject *muiew)
memoryview Z# T 7 AR =P L TWVWEFT T 27 bADKRA Y &Z%ZIKL E T, memoryview 753
PyMemoryView_FromMemory() 7»» PyMemoryView_ FromBuffer() ®¥H L TIERI N TWRGHHA,
NULL 2B L £,

8.6.8 FFBEA T Uk

Python 1 8§88 2t 7Y = 7 b (first-class object) ¥ LTHR—- ML ET, HSWEEHEFEET 2 M
BoBEROA 7Y =27 MURHY 5, BR3HEMRZRA 7Y =27 T, BELRAVIFLDA TV =7 Mot
LCHIRERIRD 7a x> LTRES A 7Y =227 T,

int PyWeakref_Check(ob)
ob WBRA T =/ b T uxs 792 FOBEICEERLET,

int PyWeakref_CheckRef (ob)
ob MZBWA TV =27 FDGEICEZIRLET,

int PyWeakref_CheckProxy (ob)
b BTMFTF T2 FOBEICHZIRLET,

PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. ob IZWNF 2555 A 7 =7 b 2IRLEF, ZOBKIIEICHZRSHRE
BUETH, BDFLIFRA Tl V2EARAEEDH D FVA; BIFOSRA T 2 7 PRSI S Z
LD ET, H DT XK callback FFFOH LATREL 7P = 7 M T, ob BH—RY AL 7> ary&
NGB EZED £57; callback 3595 A TP 27 PEEEZBE—D I XZE LTZIFED 3,
callback 1% None % NULL ICLTHDPFEWVER A 0b BHBIMTERVWAT I =7 FDIFERR. callback
DR LATREA 7Y = 7 b, None . NULL DWW N THRWVWIGHIE, NULL %33R L T TypeError % ik
L&D,

PyObject* PyWeakref_NewProxy (PyObject *ob, PyObject *callback)

Return value: New reference. ob I3 28BS x> 47227 b2 RLE3, ZOBEBIIEICH
BBREZRLE T, BT LHLRA T 27 P 2E2REEDD $¥ A, BMFO B XS AT 27
PIREINDZZdHHFET, H DT XK callback ZFUH LAJREA 72 =7 M T, ob B —RPaL

7 ay SNSRI ZZITID £3, callback 3B A 7S =7 FEHEZH—D 5 X 2 LTRIT

HUD £9, callback 1& None ° NULL ICLTCH D2 EWVERA, ob BFHBWTERVA TV =7 b DEER.

callback DWEH LAJREA 7Y = 2 b, None . NULL DWW THRWVWIEHEIE, NULL %R LT TypeError

RN LUET,

PyObject* PyWeakref_GetObject (PyObject *ref)
Return value: Borrowed reference. 352 ref WBRLTWE A7V 27 b ERLET, BB A T =
7 E BT TIIFH L TR WES, Py_None ZIRL 3,
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AR: ZOBRBSREAS 7O 27 O BOYIOBR ZIRLE T, 20k, 204727 FEAAL
TWAMZEDF 7Y 27 FHWEI NN L3> TWBIGEERE, #IC Py_INCREF() ZMUH TN
%‘/C\‘TO

PyObject* PyWeakref _GET_OBJECT (PyObject *ref)

Return value: Borrowed reference. PyWeakref GetObject() W TWE T, w7 uTHEEINTY
T, Z7—F v 7 2ITVEE A

8.6.9 h7EIL

using-capsules LLRDA 72 = 7 + % 5 J57EIZ DWW T using-capsules 2L TL E&E W,

N—a » 3.1 Tl

PyCapsule

ZD PyObject DY 7 XA Fid, EEDMEZRL., CHIREY 2 — 05 Python 2 — FZ2#EH L THOD

SO — FIZEEDER (voidx KA Y ZDIET) BIBENDHZ L ZIWCHHTT, H5EY 2 -1
TERINTWVWS C SBEABORS V&%, MOEI 2 - VICELTZILMUIHEZX51CT 5720
WL fbhEd, Zhuckh, BMCe—RIh3EY 2—1DHFD C APLISEH D import H % @
LTC7 7R TEHIENTEEXT,

PyCapsule_Destructor

HTLMINTETRANIZRA—=NANy JBL RO XS ITERINET:

typedef void (#PyCapsule_Destructor) (PyObject *);

PyCapsule_ Destructor 2 — Ny 7 OEHEIZOWTIX PyCapsule_New() BBIRLTL 12X\,

int PyCapsule_CheckExact (PyObject *p)

PyObject* PyCapsule_New(void *pointer, const char

51805 PyCapsule 720728 FIZ true ZIRL E3,

*name, PyCapsule Destructor destructor)

Return value: New reference. pointer ZI&# 3T % PyCapsule ZEM L ¥ 3, pointer 518X NULL T
HoTIFRDERA,

KL 756, BIA2@&E LT NULL ZEL £,

name XFHNE NULL 2, HRI72 C XFHINDEA ¥ X2 TF, NULL THRWGE, ZOXFHEARL LD
AT NI D RAEFETZIREND D FF, (destructor O TINS5 Z LIFFFAISNTVET)

destructor 73 NULL THEEWIGESE, b I ADHEIRINDZ L ZIFDH L2588 UTRHROHINE T,

CDHTENANET 2a—NLDOENEE L TIREZINSGE. name X modulename.attributename ¥ 57E

8.6.
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ENBIRETT, 2592, MDEI 2—NDBEDH TN % PyCapsule_Import() TA VY KR—1FF 3
ZEMTEXT,

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)

B T MRFEINT WS pointer ZEXD L F3, KELZBEIIHNEZREL T NULL 2R L E3,

name 518X D T VIRFE IR TV B L] E EMIC—EH L RITAER D A, D LI LTI
TW3 name A NULL 25, ZORED name 513HE L NULL TRFIUIR D £¥ A, Python i C
SiED stremp() 2> TIZ D name ZHE L F 3,

PyCapsule Destructor PyCapsule_GetDestructor (PyObject *capsule)
ATEVIRESNTWBBIEDTA M7 72 2B L %S, KBLEBE, BISZEREL T NULL 2K L
3

HTEMENILL 2T AT 7R LTHRHOZENTEES, EoT, RYED NULL 2325 — 25 L Tk
WATEEEDY S D £F, PyCapsule_IsValid() 2 PyErr_Occurred() ZF|IH LU THEFE L T ZE W,

void* PyCapsule_GetContext (PyObject *capsule)
B TENMREESN TV REED Y T F A b (context) IR L 5., KL 5GE. HIS%3E LT NULL
ZIRL %,

ATEMEINILL 23 TF AP LTHROI LD TEE S, oT. RDED NULL 2327 — 2L TR
WAJEEMEDS S D £, PyCapsule_IsValid() & PyErr_Occurred() ZFIHLU THEEEL T ZE W,

const char®* PyCapsule_GetName (PyObject *capsule)
AT ENVRFEN TV BEIED name ZIRL £9. KBL GG, BIseR0E LT NULL 2B L 35

7172 ME NULL % name & LTHROZ N TEET, o T, EDMED NULL AL 7 — 25 L THRWA]
REMED D D £3, PyCapsule_IsValid() » PyErr_Occurred() ZHH LU THEFE L T 72X W,

void* PyCapsule_Import (const char *name, int no_ block)
B2 NDATVEEDLS CATI 27 PANDRA VR %A YKR—=bLET, name 5183 %
DEMDFE R4 % module.attribute O XD ITHEE LR ITNIERD FHA, I TRV IAI T
W3 name X ZDXFINCIEMII—H LR ITNERD T8 A, no_block PEDK;, £V a2—%
(PyImport_ImportModuleNoBlock() - T) 7wy 78 T4 ¥ E—+rLE T, no_block B’ED
Fi. EY 2= (PyImport_ImportModule() ZffioT) MEDFIETA Y R—-rENhET,

B LGE. 72 LOWE RV BRLET, KMLGE, BIAEHRELTNULL Z2RL %73,

int PyCapsule_IsValid(PyObject *capsule, const char *name)
capsule WENB H TV THE20EI30%2F 2w 7 LET, BEMA capsule &, IE NULL T.
PyCapsule_CheckEzact () % >SA L. IE NULL 22K 4 ¥ X ZHAL TV T, WNELD name 2358 name &
~vFLET, (name OLEITIEIZDOWTIX PyCapsule_GetPointer() % ZHR)

SWHER 3 & PyCapsule_IsValid() HEZIRTHE., RTDT 7+t v¥ (PyCapsule_Get() Thik 2
ETORR) BT 2 Z e BRAESNE T,
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F 7Y 27 PWERT name B~ v F LGEICIE 0 2, ZHLANDEGEIC 0 ZRLET, Z ORI
SHIEM L 8 A

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule RERD A > TF X b RA ¥ R%E context \CREL E T,

L5 0 &2, RML7=6HIAZRELTIE 0 ZIRLET,

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
capsule RERDT A & 7 7 X% destructor ICEREL E T,

RIHL7=6 0 2. KREMLZSHM2RGELTIE 0 ZIRL 5,

int PyCapsule_SetName (PyObject *capsule, const char *name)
capsule PNERD name % name WCREL F T, name HIE NULL D ¥ &, ZHUX capsule & H dEVEHm
PEORENRDHD FT, LT TIT capsule 1ZIE NULL @ name DIRIFEZINTWGE, ZHUIHT 2R
BfThbhE® A,

BIIL7s 0 &2, RML7=6HI0ZRELTIE 0 ZIRLET,

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule REBD R A > X% pointer WZEEL E T pointer 1 NULL TH > TIdiR D 8 A,

BIL76 0 &2, RML 76BN ZRELTIE 0 ZIRL T,

8.6.10 oz RL—RATZxU

VAL —=&FA 7Tz MIE Python P 232 L —XA T L =X Z2HET Do TWVWEA 727 T,
VAL —RATY =2 MFEH, PyGen_New() X PyGen_NewiithQualName () DHIRILIFH LT3 L,
% yield T2 DA 71— a VI D ERIhE T,

PyGenObject
VAL —XATV = MDA TWS C FEIATT,

PyTypeObject PyGen_Type
VrpL—RATI 27 MTHIET2RA T 27 M T,

int PyGen_Check (PyObject *ob)
b MY 2 AL —RI TV 27 POBEICHEZELET, ob 23 NULL TH - TR D FHA,

int PyGen_CheckExact ( PyObject *ob)
ob DD PyGen_Type D ¥ FIZ true ZIRL X F, 0b & NULL TH o TUIWITEE A,

PyObject* PyGen_New( PyFrameObject *frame)
Return value: New reference. frame 7Y = 7 MIZEDSWTHZARY 2 2L —X ATV 27 M 2ERNL
TRLUET. ZOMEKIE frame ~DSBRERAE T, 51805 NULL TH-Tidi b £8A,
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PyObject* PyGen_NewWithQualName ( PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A 73 =7 ORI 232V —RA T =7 MRAERKL.
__name__ ¢ __qualname__ % name & qualname WEEL TRLF T, ZOBEEIE frame ~NDSIR%
WAET, frame 5180 NULL TH - Tidih £HA

8.6.11 JIL—F>ATxU

N— a v 3.5 THEM.
AN—F ATV Y MI asyne F—V - Felio TERLLBEBEIET ATV =22 +TT,

PyCoroObject
AN—F A TI 27 bDIDD C HEERK,

PyTypeObject PyCoro_Type
AN—F U F TV MINETEHA T2 b,

int PyCoro_CheckExact (PyObject *ob)
0b DBIN PyCoro_Type D& FIZ true IRL EF o 0b IX NULL TH o TITWITFTEEA,

PyObject* PyCoro_New(PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame # 73 =7 oL Vwalr—F o473 =7 M RAERL T,
__name__ ¥ __qualname__ % name ¥ qualname IZFREL TGRLE T, ZOBEIE frame ~DBE%
BOE T, frame 5IBUE NULL TH - TlERD THA,

8.6.12 OVTFAMEHATS I+

AR: N—=Y a3 ¥ 3.7.1 TEHE: Python 3.7.1 TRTDAYTFAMEHKD C API D> /3 F v &, PyContext,
PyContextVar, PyContextToken DX DI PyObject KA Y X%EMES X512 BE I g L, Bz

// in 3.7.0:
PyContext *PyContext_New(void);

// in 3.7.1+:
PyObject *PyContext_New(void) ;

FEAME bpo-34762 BSZIR L TLEX W,

N—a ¥ 3.7 TENM.

Z DOHITIX. contextvars EY 2 —/LDNF C API OFEHICOWTEHAL £ 3,
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PyContext
contextvars.Context A 7Y =27 F 2RI T 27200 C MGk,

PyContextVar
contextvars.ContextVar A 7Y =7 F 2RI 37200 C MGk,

PyContextToken
contextvars.Token A 7Y =7 F 2 RIET27-HD C FEEIK,

PyTypeObject PyContext_Type
AVTFAM WERBETZ2MA T2 7 b,

PyTypeObject PyContextVar_Type
AVTHFANER e RBT A T2 b,

PyTypeObject PyContextToken_Type
AVTFAMER =Y BMERBT2MA T2 b,

BMFzyr<rn:

int PyContext_CheckExact (PyObject *0)
o B PyContext_Type DFFEIWCEZIRLE T, 0 X NULL THo TERD FRA, ZOBKBIXFICTHKIIL
9,

int PyContextVar_CheckExact (PyObject *0)
o H PyContextVar_Type DFHICEZRLE T, 0lZ NULL THoTIERD ¥ A, ZOBEBUXHEITHK
WLUETS,

int PyContextToken_CheckExact (PyObject *0)
o B’ PyConteztToken_Type DFEICEZIRLE T, 0 lE NULL THoTER D EXA, ZTOEKIIHEIC
ML %3,

AVTFRAMATY 27 M RIS B

PyObject *PyContext_New (void)
Return value: New reference. L WZED AV TXFAMA TV =27 PEERLE T, =7 —REIGE
¥ NULL %R L £3,

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. S N7z ctx AV THFA AT =27 DRV aAV—2/ERKLET, =
7 =R E AR NULL 23R L £95,

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. HED AV THFA ATV 27 FOERVaAV—Z2ER LT, =7 -2
= 723580 NULL 2R LT,
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int PyContext_Enter (PyObject *ctr)
ctr ZBAEDA Ly FOBEDA Y 7HFAMIRELE T, HIHLEs 0 &2, KBLES -1 ZIRLET,

int PyContext_Exit (PyObject *ctz)
ctr AVTFALEEINCL, 1 DHIOAYTFAPEREDA Ly FOBEDI Y 7F X METL %
To BIIL72H 0%, RMLES -1 ZIRL XS,

int PyContext_ClearFreeList ()
AVTFRAMNERDO TV VR 27V T LET, MRENLERZRZEL 5, ZOBBUIEICHIIL
\ij—o

av 7 ¥ A MEBOBER:

PyObject *PyContextVar_New(const char *name, PyObject *def)
Return value: New reference. H1 L\ “ContextVar“A 7Y =7 2 X LWL E T, name 51BUXNERE
BTNy Z7OEWTHEONETS, def 5IBIZa YT A MERDT 7 )V MEZIEET 20, 77 4L b
DRV EE “NULLY TS, =7 —»REGE1E, B “NULL 2R L 73,

int PyContextVar_Get (PyObject *var, PyObject *default_wvalue, PyObject **value)
AVTFFAMNEROEZIELES, BSHPICZ7 —2EEZLGEE -1 2, EHXRMN2 T RM»BHR
THZT—DERERDP-GEGHIE 0 BIBRLET,

VT FANERD RN o 7255, value ZFNEIRTRA Y RIZKR->TVWET, aYyTF X MNEHHA
228 b o7 HEZ. value BTETHDIIRD LS5 oTVWET:

o (NULL TZ&IFAUI) default value
o (NULL THRIFIUR) var DF 7 # L M
« NULL
“NULL“ZBRIFIE, OB LWBRZEL £,

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. BITEED I ¥ 7 F A MZEBWT var D% value ity P LET, TOEH
WEBHLWE—=0 4TI b, 7D 5 75HEE “NULL“ZIR LU E S,

int PyContextVar_Reset (PyObject *var, PyObject *token)
var AV 7T X¥ A MEROKEZ VY £y I L. token iR L7z PyConteztVar_Set () HMHIN 2 HTDIREEIZ
RUES, ZOBBIIEIILES 0, KRLES -1 ZRLET,
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8.6.13 DateTime A7 x7 +

datetime Y 2 — LTl HRARHNA 7Y =2 bRRAIA 7Y =27 b 2L TVE T, UINTRTEE
HF5H/BEITE. B LAY X T 7 )L datetime.h %Y —RIZ include L (Python.h 3T D7 7 A L%
include L ¥+¥A). PyDateTime_IMPORT ¥ 7 1%, #EIXEY 2 —AAHULEIR D &, EH L THELEHRDD
¥9, 2O 7 uidblNo~ 7 aTlibih AR PyDateTimeAPI & C fHEARANDKRA ¥ 2% ANE T,

UTC YN IZT7 7R TERDD~ I

PyObject* PyDateTime_TimeZone_UTC
UTC 24 LY —VICHET L2 IV b2 BLE T, THd datetime.timezon.utc ERUA 7Y =
7 FTY,

N— a v 3.7 TE.
By r<rn:

int PyDate_Check (PyObject *ob)
ob 73 PyDateTime_DateType %% PyDateTime_DateType DUV 77X 4 DA TP = 7 s DEHICER
BLUET; ob X NULL TH - Tidih THA,

int PyDate_CheckExact (PyObject *ob)
ob 7 PyDateTime_DateType HODA 73 = 7 FDFHEICEZIE L EF; 0b 1& NULL TH o TIERD ¥
A

int PyDateTime_Check(PyObject *ob)
ob 73 PyDateTime_DateTimeType %! PyDateTime_DateTimeType ZUDH 7 X4 FDA TV =7 s DIF
BICHEZRLET; 0b 13 NULL THo TR D $H A,

int PyDateTime_CheckExact (PyObject *ob)
ob 73 PyDateTime_DateTimeType DA 7Y =7 P DFEICEER L ET; ob & NULL TH-> TR D
i‘ﬁ&o

int PyTime_Check (PyObject *ob)
ob 7’ PyDateTime_TimeType Z!7> PyDateTime_TimeType DY 724 T7DF 7 =7 P DFHICEER
BELET; 0b I NULL THoTUIZRD FE A

int PyTime_CheckExact (PyObject *ob)
ob 7% PyDateTime_TimeType BIDA 7Y =27 OB ICEZIRL EF; 0b 1d NULL TH o TIFRD X
A,

int PyDelta_Check (PyObject *ob)
ob 73 PyDateTime_DeltaType Z!7%> PyDateTime_DeltaType DY 7 X4 FTDA TP =7 + DIFEICE
FIRLZET: ob IX NULL THoTERD XA,

int PyDelta_CheckExact (PyObject *ob)
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ob 73 PyDateTime_DeltaType MDA 7V = 7 FDLHICHZIR L £F; 0b 13 NULL TH-o TWIRD ¥
A,

int PyTZInfo_Check (PyObject *ob)
ob 7% PyDateTime_TZInfoType Z)> PyDateTime_TZInfoType BDHB T XA TDA TP = 7 b DHFEI
BEELZET; ob X NULL TH- Tl D £HA,

int PyTZInfo_CheckExact (PyObject *ob)
ob 7% PyDateTime_TZInfoType DA 7Y =7 bDLGAEIWCEZIRLET; 0b X NULL TH->TIERD %
A

MUREAT7Y 22 b 2ERT 270D~ 0 TS

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. 18 L7z, H. H® datetime.date A 7Y =7 FE2IRL £,

PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int sec-

ond, int usecond)
Return value: New reference. 87 Lﬁﬂf H. H. K. 7. ¥, 472D datetime.datetime 7

727 bRIRLET,

PyObject* PyDateTime_FromDateAndTimeAndFold(int year, int month, int day, int hour, int minute,

int second, int usecond, int fold)
Return value: New reference. 18 I N7, H. H. R 5 4 B~ A Zaf, fold D datetime.datetime

F T2 bEIRLET,
N— a3 v 3.6 TEM.

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference. I8E I N/=RE, 7. B, ¥4 70D datetime.time A 7P =7 h %K
L%,

PyObject* PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
Return value: New reference. 8E XN, 7. B, ~A4 7o), fold @ datetime.time F 7Y =
FERIRLET,

N— ar 3.6 TEM.

PyObject* PyDelta_FromDSU(int days, int seconds, int useconds)
Return value: New reference. ¥8EXN7zH, B, ¥4 7D datetime.timedelta 7P =7 b %
BLET, 4 7uhefd datetime.timedelta A 7Y =7 P TERSIN TV AHFICA S X 5 ITIEH
{LETVE T,

PyObject* PyTimeZone_From0ffset (PyDateTime_DeltaType* offset)
Return value: New reference. offset 5IBUTHE LBEA 7€y b Z2ED, ARIDOR W datetime.
timezone A 7Y 7 FERLET,
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N—a v 3.7 Tl

PyObject* PyTimeZone_From0ffsetAndName (PyDateTime_DeltaType* offset, PyUnicode* name)
Return value: New reference. offset 5|8 TIBELIEEDA 7w . *name DX A LY — %% H
D datetime.timezone 7Y =7 b EIRL ET,

N—Ya ¥ 3.7 TEM.

UTo~x7nid date A 7922 b6 7 4 =L FMEZRDHT7DDH DT, 543 PyDateTime_Date 7=
FZ2o0% 7275 &2 (FlZiX PyDateTime_DateTime) D A Y AR Y ATRIFIUIRD ¥ A, 518% NULL 2L T
B7ze3, MF =y Z7I3MTVEEA:

int PyDateTime_GET_YEAR(PyDateTime_Date *0)
FrIEDBBTERLET,
int PyDateTime_GET_MONTH(PyDateTime Date *o0)

A% 1725 12 OBOBHTRELET,

int PyDateTime_GET_DAY (PyDateTime_ Date *o0)
H%z 125 31 OMOBKTRLET,

MFRo~<Z7nwvik datetime A 79 =227 v 567 4 — LV REZWMOBETZDDDDTT, 58X
PyDateTime_DateTime £7/2ZZFDH T2 5 ADA Y AR Y ZATHRIFINIZZD £8 A, 518% NULL I2L T
FReF, By ZIHTVERA:

int PyDateTime_DATE_GET_HOUR(PyDateTime_DateTime *o0)
Rz 0 225 23 OO TRLE T,

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *o)
7% 025 59 OB TRL T,

int PyDateTime_DATE_GET_SECOND (PyDateTime_ DateTime *o)
B2 026 59 OMOEKTRLET,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_ DateTime *o0)
~A7ufE 025 999999 ORI TR L 3,

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *o0)
Return the fold, as an int from 0 through 1.

N—a v 3.6 Tl

MUFoxZ78aid time #7322 v 0567 4 = FMAZID T 720D DTY, 5183 PyDateTime_Time ¥
EEDY T I TADA VAR ATRIFNUERD £/ A, 5182 NULL I L TIERST, MF v 71370 F
HA:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *o0)
Rz 0 205 23 OO TRL 3,
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int PyDateTime_TIME_GET_MINUTE(PyDateTime_Time *o0)
3% 025 59 OO TEL %7,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
e 075 59 ORDBHTEL 7,

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime Time *0)
~AzaE 055 999999 OO TRL 3,

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
Return the fold, as an int from 0 through 1.

N— g v 3.6 TIE.

UTo=7nid timedelta 73 =27 b6 74—V NMaZ DT 20D DT, 5183 PyDateTime_Delta
MEDYT I FTADA Y AR Y ZATRIFIUIZD FH Ao 518%Z NULL LT3R5 T, lF = v 73TV ERA:

int PyDateTime_DELTA_GET_DAYS(PyDateTime_Delta *o)
HEz -999999999 225 999999999 DI DXL TIEL ¥3,

N—ar 3.3 TEM.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_ Delta *o0)
W% 0 55 86399 DRIDEITIRL £ 35

N— a3 v 3.3 TEM.

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_ Delta *0)
~A4 a0 55 999999 DM DEEETEL £3,

N—a ¥ 3.3 TEM.
MTFo~<27wid DB API 2535 2 L TOMHEATT:

PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. dateitme.datetime.fromtimestamp() ZHE T DIZHE L 7z518& 7
5#i7-7 datetime.datetime A 7P =7 P EAERLTRLET,

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. dateitme.date.fromtimestamp() IZJET DITHE L2518 R b &8
7271 datetime.date A 7Y = F bEEKR L TRLE T,
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#IHA1L. (INITIALIZATION). #&T4LE (FINALIZATION), XL v K

Python #IEAMERRE BB L T E W,

9.1 Python #JHA1LLLRI
Python 28AENTWSE 7 7V r— a > Tk, fthd Python/C API BI¥E # 5 Rl Py_Initialize() B
BozMERFUIR D 8 A, ZHUTIfbte LT W o200l JO0—-NILEHREZH »HD £3,
ROBIENE Python OFIHHLDHIT B Z2IFFOHIE X3
o ARERIEL:
— PyImport_AppendInittadb ()
— PyImport_EztendInittadb ()
— PyInitFrozenExtensions ()
— PyMem_SetAllocator()
— PyMem_SetupDebugHooks ()
— PyObject_SetArenadAllocator()
— Py_SetPath()
— Py_SetProgramName ()
— Py_SetPythonHome ()
— Py_SetStandardStreamEncoding ()
— PySys_AddWarnOption ()
— PySys_AddXOption()

— PySys_ResetWarnOptions ()

187
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o THHEG OB
— Py_IsInitialized()
— PyMem_GetAllocator()

— PyObject_GetArenaAllocator()

Py_GetBuildInfo()

Py _GetCompiler()
— Py_GetCopyright ()
— Py_GetPlatform()
— Py_GetVersion()

o I—T 4 UT 4:
— Py_DecodeLocale()

o XEYTHBT—X:

— PyMem_RawMalloc ()

PyMem_RawRealloc()

PyMem_RawCalloc ()

PyMem_RawFree ()

i R R DB EIE Py Initialize() X D HiIC MUBITARE TREHD EFHA
Py_EncodeLocale(), Py_GetPath(), Py_GetPrefiz (), Py_GetEzecPrefiz (), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName (), PyEval_InitThreads() .

9.2 JO—NILGEREEK

Python (Zid, BR&x RHERER A 7> a Y 2 Ml 2 70— NARBRFEDLDDERBDBDH D £F, 7 7 41 T,
INBEDI7I7NF avr R4y A7y ay THIIZNE T,

F T avTII UMy bEND L, 77 7DEREDA TS a vty FENLERICRD 5, BIZIE -b
Tl Py_BytesWarningFlag 75 1 ICEXE X 4L, -bb Tl Py_BytesWarningFlag 25 2 ICREINET,

int Py_BytesWarningFlag
bytes ¥7:13 bytearray % str LML 725HE. £7213, bytes & int LHERLHEICES2RAES
HET. 2 M EDOEZFRELTVEHEEIR, L7 —2FLEXEHT,

188 % 9 & #JHAML (initialization). &7 (finalization). XL v F
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b A ST arTHRELET,

int Py_DebugFlag
R —DF Ny A BN LET, (EFIREATT, 2 A AF TS a VIRIFLET),

-d 47> a > ¥ PYTHONDEBUG BRIFAMCTHEL 3,
int Py_DontWriteBytecodeFlag
JEE BICHEE L1254, Python 13Y —RAEY 22— DA ¥ H— FRIZ .pyc 7 7 A VOIERZERAZ A

-B 4+ 7> 3 > ¥ PYTHONDONTWRITEBYTECODE FRIBEZI CHEL £3,

int Py_FrozenFlag
Py_GetPath() O TEY 2 —MRRAZZEHDHL TV E2DLF7— Xy -V Z2MHIL 7,

freeze_importlib B 5 A ¥ frozenmain R 77 ABMERT 2IERH 7 Z 7 TF,

int Py_HashRandomizationFlag
PYTHONHASHSEED BRSEARAZE TR W FINTRE SNIFEIT, 1 BPRESNE T,

72 7MY a T \W\WEE., PYTHONHASHSEED BRIFZ R EHiAS — 27 Ly by v ay— REFEHEL 9,

int Py_IgnoreEnvironmentFlag
2T PYTHON* BREAFZ MM L £ 3, 21X, PYTHONPATH X° PYTHONHOME 7% ¥ T3,

“EFFrare -1 A7 aTRELET,

int Py_InspectFlag
BOIDSIBUCAZ V) 7 FPEEIN L & —c 7> 3 YFIHINZBRIC, sys.stdin AR — I FLIC
i

X
HAENBRVWEETHoTDH, RZV T bpa~vr FEEFTLERICA VES 7574 TE—FIZAD £,

-i A>3 ¥ PYTHONINSPECT BRIEZMCTHREL £ 7,

int Py_InteractiveFlag
i AT aVTRELET,

int Py_IsolatedFlag
Python ZRBEE— FCTEITLE T, RBEEE— FTW sys.path 3IRAZ VDT 4 L7 MU SL—F D

A IR T —IDFT4 L7 P EEATHEA,
I AT aryTRELET,
N— 3 v 3.4 TEM.

int Py_LegacyWindowsFSEncodingFlag
75 7BERTRVEREZ, 77AAY AT ALYy a—F 4 YR UTF-8 =va—7 4 ¥ Z7oRbhic

mbcs Ty a—F 4 Y IWMELNE T,
PYTHONLEGACYWINDOWSFSENCODING BRIRZAMZE TR WX FINIHRESINIHGEIC. 1 TRESINET,

189
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DLW PEP 529 2B L TL X0,
FIF AT BE 22 BREH: Windows o

int Py_LegacyWindowsStdioFlag
77 7R TRWEA, WindowsConsoleI0 DO DIC io.FilelO % sys OFHER MY —L 2 LTHH
WEd,

PYTHONLEGACYWINDOWSSTDIO BRIBZEIDZE TR W FINIEREZINELEIC, 1 KERESINET,
X DEEL I PEP 528 #Z L TL &,
FIHPIREZ2 BRIE: Windows o

int Py_NoSiteFlag
site Y 2 —/L® import &, ZDEY 2 —NADITR o T\ site Z & D sys.path NDOIFEIEL L)
ICLET, T site ZHI/RMNIZ import LTH. IO DEIEFETEINERTA (EITLLZVEEI
site.main() ZFEXHLTLZE W),

S A S aryTHRELET,

int Py_NoUserSiteDirectory
A—HOHA Ny T—2DT LI ) % sys.path ITBIL F8 A

-s #73 a, -I . PYTHONNOUSERSITE BRIEZLHCHREL F9,

int Py_OptimizeFlag
-0 #+ 7> 3 > ¢ PYTHONOPTIMIZE FRIEZHCHREL 7,

int Py_QuietFlag
AYRT 7T 4 7TE—FTH copyright £ X—=TarDAXvE—I%RRLERA,

-q A7 arTRELET,
N— g v 3.2 TEM.

int Py_UnbufferedStdioFlag
BRI LS — 2Ny 77 VY 7 LRWE S ICHHI L 3,
-u #* 7> 3 » ¥ PYTHONUNBUFFERED BARCREL £ 7,
int Py_VerboseFlag
BV 2 ADPIHEEN 7RI vy =Y 2L, ZRDET (77 ANVERPEL I, VEY 2—00)
PHR—REINZOPERRLET, HHF 2 U LOBEIE, TV 2-LE2RKRT I ECFzv I L

T7ANT A=V LET, £/ RTOEY 2 -1 20— 7y FICET3IERDBIBML
%9,

-v 4+ 7> 3 > ¥ PYTHONVERBOSE BRIBZCTHEL £7,

190 % 9 & #HAML (initialization), #&THIE (finalization). XL v F
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9.3 1>2—71) XDOYHAL L #& T HIE

void Py_Initialize()

Python 4 > & —7V X% ¥t L £ 3, Python ODMDAAZRITHI 7 7V r—> a v Tlidk, thobswz
Python/C API Z{H 3 2 & D HENC Z OB Z ORI RITIIRD FE A, WL D22DFIMNIDONWT
W& Python #HA{LIART 2SI L TL12& W,

OB - FEAEY 2—LDT— ) (sys.modules) ZHHIL L., HMEr 2T 2 — LB
__,sys ZAERLET, £/, Y 2 —VHRE X (sys.path) dHHALL 3,
sys.argy OREIIITVER A, RET 5121E. PySys_SetdrgvEzr() o T ZE W, ZOEKT
(Py_FinalizeEz() ZMHITIZ) BEMIHLTHMBITVEEA, BRDHEIZD D A, FIHHLIRET
R, 2 EHNR T —Td,

builtins, __main

JEIR: Windows Tld 0_TEXT 7°5 0_BINARY NI VY —)LE— RRZLHINFTH, ZHEFZD C T~
RA LEFSTWEar Y — L TO Python DB OHETICHHEEL MIL T,

void Py_InitializeEx(int initsigs)

initsigs 12 1 RIEE LG E. ZOBEUE Py_Initialize() AU XS WCEIEL £ 3, initsigs 12 0 &
BELRGE, LR DS 7 F AN RIDBERERAF Y TT 5D TE, ZUX Python OEDHIA
ATEMTL & 5,

int Py_IsInitialized()

Python 4 ¥ X 7V 2P HH{LEATHNFE GEEnr) 2, b RFER (Xa) 2BELET,
Py_FinalizeEz () WU L2, Py_Initialize() ZHUMUHTET. ZOBBIEHBEERL
9,

int Py_FinalizeEx()

Py_Initialize() & ZNLIHE D Python/C API A TIT- 722 COMPLMEEZER D E L, &
D Py Initialize() PEOH LLIRIC Python 4 Y X TV XBER L2 TOHF T4 X TV X
(sub-interpreter, NEL D Py NewInterpreter() ZZMR) ZHEL ET, HEMNZRKW T, Z0H
B2k o T Python £ Y& 7V ZBFER LI XEV IR THRREINE T, ZOBKE (Py_Initialize()
ZIREE3C) BEMOHLTHMBITVERA, BHFEIGEDEIZ 0 T, BTUHE (Ny 7 7YX h
72T —ROEFEZHL) O 7 —BH-75EF -1 HRENET,

ZOBEBPRER IR TV IEEIZWL 22H D £F, Python DEDRAAET->TWE7 SV r—2a > T
W, 7V =2 a yEBE#T S Z 2% Python ZHEH LW eRHD ET, F/2 B —F
A[REA 72V (H5WiE DLL) 25 Python 4 ¥ 27V 2%&a— K357 7V —>a>Tid DLL 27
vu— F3 501 Python DR LIZXEV 2R THRMLIZWEEZ 20 L0 ERA, 77V =3
HTEETWEXEY Y -7 2BIT 28I, FFREEIX Python PR LIZXAEVEZ7 SV r—2ay
DTN E BV EIHADH D ET,

NTEHELVPESEIR: V2 INREV2a—HNOF TV 27 MEIT VX ARIEEHETHIBRINET, 207
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B, oA 727 b (AT PO EAET) REYV 2 —NMKETETA M7 & (__del__0O
AV R)BPEBMLTLES ZePHDET, BINICE—FEINZLICHRo TVARIREY 2 —uh
Python iZk o Tr—RFENTWEHEE, 7a— FENEEA, Python DBHERL 72X TV DD TR
LS NZ VDD LNERA (XAEVY =7 2HRALELS, E5PWMELTIEI V), A7V =7 M
DIERSBINTHIR EN TV I X EVIIRREINLNI DD D 5, THREY 2 —LHHFERL 7 X € VIR
BEINBNZERDDET, THRED 2 — ko TR, #HHbr—F 2% 2 BUEMUHT2IELLE)
ELBVWZ DD FF, 25 LRIE, Py_Initialize() X Py_FinalizeEx() % 2 LI EMEUH
TeRIDEET,

FIEEEL T %&b cpython._PySys_ClearAuditHooks #i#EH L %9,

N—Ya ¥ 3.6 TENM.

void Py_Finalize()

ZDOBRE Py_FinalizeEz () DBTHEMEAN—-T a > T, REDENDHD £X A,

9.4 JOECRTARDNFA—2

int Py_SetStandardStreamEncoding(const char *encoding, const char *errors)

b L Py_Initialize() BINS% 5, ZOMBIEZ ORI RITNIRD £HA, HHED 10 128
W, ¥Oxya—T4 Y IBIUOYART S —IEHEM S 0%, str.encode() L AEDEKTIEE L
I

ZhE. BREBADME A 72 WIEIC PYTHONIOENCODING Oz FEX L, HHAAI—FA [0 =y a—
Fa Ayt —LTEBZLES5ICLET,

encoding ¥ errors D¥H 5P EIEW % NULL 129 % Z ¥ T, PYTHONIOENCODING ¥ 77 # /L MED
CHELERIMAEMES D TEET (MOBERKEFELET),

CDRIE (B3 WVIIMhOFE) 12BbH 5T sys.stderr 1XHIZ "backslashreplace” =7 — Y R Z %5
CEWRERLTLZE W,

Py_FinalizeEz () EWEOH LG EE, Py Initialize() ZMUOHTENC, ZOBBEBFENUOHTH
EXHBHTLx D,

RN 0 %, T5—0HAEE 0 THAWMERELET (FlRIE. £ > &7V Xpob s nskic, =
DERAECH X N E),

N— 3 v 3.4 TEM.

void Py_SetProgramName (const wchar t *name)

ZOBEBENOETRS, BN Py_Initialize() ZFFOCHT XD SENSFECH X 2T UIR D T8 A,
COBBIEA 2TV RICTB ST LD nain() BRICTHEE L7z argvl0] 5IDEZHZAET (VA K
¥y 7V RICEMINET), ZO5IEMHEIZ. Py_GetPath() . LLRITRT ZOMOEED, 4 &7
2 DFEITA[REIE K2 & Python 7Y XA L5475 VAOHMASRZHFGT 5D b T, 77+
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L b OfEIX 'python' TT, 5IEIIELRKIRINIZT A R ¥ ¥ 77 ZLFHIT, ERGLEFEBICA > TV
RUIFNERST, ZORNEEXT0 T LOFETHICEEL TIERD ¥ A, Python £ X7V XD a—
FTC. ZOREHERONELEET2HDIE—VHD XA,

NA PXFFH)E wehar_* XFFNCT 2 — KT3I Py_DecodeLocale() - TL7Z& W,

wchar* Py_GetProgramName ()
Py_SetProgramlame () TRESI N T VT Z 2EH T7 402D 7075 24 %IRLET, BEANERS
XFHNRA > ZFEH LRI ZIR L £, BEROPTHLANZZDEZZEHETE LA,

wchar  t* Py_GetPrefix ()

T b7 x—LIEEIFD T 7 A NVEEDBA VAP =L ENTWBIEITH S prefix ZIBRLF T, ZDEIZ
Py_SetProgramlame () Tt v b EIN7zT 07T LAV DO OREZERZ b 1T, Bk DML
SEHINET, HIZIE. TrP T L% ' /usr/local/bin/python' DA, prefix i '/usr/local’
122D 59, BABSIR T XXFAIRA ¥ ZIFF LR IEEIRZ IR U 9 BB LA Z 0fEZZE T
FEHA, ZOEE T Y FLRLD Makefile ITHRE SN TV S EH prefix ®. L/l FfHIZ configure
A7) 7 MHRE LTz —-prefix 5IBUSHMIG L TWVWE S, ZDfEIE Python 2 — F2 513 sys.prefix &
LTHATEEY, 24Ud Unix TOAEMTY, RICHWAT2HBBSHL TR E W,

wchar t* Py_GetExecPrefix()

T I7 34— EMEFE DT 7 ANDBA VA —ILEINTWVWEEMTH S exec-prefiv IBRLET, ZD
il Py_SetProgramName() Ty b EN/2T7 0TI LHARCHL DO DIRBEEMEZ D 21T, B4 OBEM
ZREA» SEH I E T, BlRIE. a2 J 440 ' /usr/local/bin/python' DA, exec-prefix &
"/usr/local' 272D £3, BIEDNR T SCFHIRA ¥ ZIIEHN R ELEEECZ IR U E 35 BB H LI
BIDEZEETEEHA, ZOMHEIEF N Y L LD Makefile IZHEE XN TWABZER exec_prefix P,
YL RfEIZ configure A2 VU 7 MZHEE L7z ——exec-prefix FIBUTMIELTWVWE T, ZDfEiE Python
I— RF»5id sys.exec_prefix ¥ LTHHTE£3, Unix DATHHTTI,

Hi: 799 b 74— KEFOT7 7 A0 (FITEARPEEGEI4770)) BT 4L 27 UV Y —AIZ
A VAP =NAEINTWVWBEEE, exec-prefix & prefix ¥ B bh £3, #HAPNKA VA = BETIX, 7
Z9 74— LIHMKIED 7 7 £ VD Jusr/local IKNDOLNZ—F, TI7v 74— LKEFED T 7 4 L
/usr/local/plat 7V VU —IZIND LN E T,

—BHNS, T b T r =L E N R TV T 2T 7 7 IV DMAEDEEIELE T, HlRIE
Solaris 2.x ZENMEX B TW3 Sparc v VIEETRHL T 7Y P74 =L TH5ARLETH, Solaris
2x ZEMEXETWVWS Intel v VIEES T I7v b7+ —2EDEFTL, MU Intel ¥ Td Linux
FEMEXETVWERLERFDT T v 74— TF, —RICIE. ALARL—T 4 V7S AT LT
b, AV —VETarvDEIDDIIRREZ TSIy I+ —LTT, ¥ Unix DARLV—T 4 VI RT
LOEEFHEERLNTT; JE Unix DS AT LTI, 4 YA M= AHEIZE THEL > TWT, prefix %
exec-prefix IZIEEKD R, BYFIIDPHREINTHET, a2 84 LFEAD Python N4 Fa—Kix>
79 b7 —LIMEFELBRVDOTERLTLEIW (L, EDONN=Y a3 YD Python Tar 4 LXh
TePITREEL £ 3)),

A7 LEHEF L, mount X automount S0V ARffioT. KT T v b7 4+ —LHD /usr/local/plat
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ERBZ ST 7 ANTRATARBE, 799 M7+ —A[T /usr/local #HET 3 -DDHREHER
%DOVCL\é"GL/J: 50

wchar_t* Py_GetProgramFullPath()

Python ETRIREIERDOFTER T0 7 I 2 H/ZBRLET; ZOMHEIET 7 4V FDEY 2 —VBR AR % (i
RD Py _SetProgramlame () TIEZMNTZ) 0l F 24h 6B N T 2BICEICERHNCEIESNE T, B
RS SCFHIRA > 23R AL IREE 2 B U %5 B LAIZZOEZZEETEEEA, 2D
fElx Python 22— F2>513 sys.executable & L THIATE ¥,

wchar t* Py_GetPath()

T AN RDEY 2= NWRRAREIRLET; R (LD Py_SetProgramiame () THRESINIz) Tu
L% WS ODPOREZEBD OFIRINET, RVELR2FINE. 77 v b7 4 — LKIFO X
U XFETHhEEIN—HDOT 4 L7 VAL RD £F, RY)DXFE Unix £ Mac OS X Tl ':',
Windows Tl ';' TTo BRI XFHIRA ¥ XIIENRCIEERZIE L 7, BB LA
COEEEFETEEHA, sys.path &4 VX TV RIZL> TZDETHI LN, ZORICEY 2 — L%
00— R T 3BEOMBARRZLEE T 27DITBIET S Z EHARET, 2VWTWES ENET,

void Py_SetPath(const wchar t *)

TI7ANPDEY 2 UIRBRARRAZHELET, ZOBKD Py_Initialize() X DENTEUH NI
Ay Py_GetPath() WE7T 7 4V s DOBBRARZEHEL LS 8T, ROV ZOBBIEXBE A%
KUET, ZHud. Python 287 7V 7 —> a YICHARAENTWT, ZO7 TV r—2a VB ETOE
T a— L DEMEERICHEL TWD & ZIZFENTT, (RIET Iy b7+ — 2MEAFOXY D SCFTHElE
NTWEZRERDH D 3, XEIDZFIX Unix £ Mac OS X Ti& ':' . Windows TiX ';' T3,

This also causes sys.executable to be set to the program full path (see Py_GetProgramFullPath())
and for sys.prefix and sys.exec_prefix to be empty. It is up to the caller to modify these if

required after calling Py_Initialize().
NA P XFH)%E wchar_* XFAHNZT 2 — K F 5121 Py_DecodeLocale() ZffioTL7Z2& W,
NZGIBUINETat —ShE T, Lo T, MO LETRISHOH LTR5 e @Rt %7,

N=ay 38 TEH: 7ul 70RO T, T0r T LD 708 ZD:data: sys. executable 12
bbb L Ik ELR,

const char* Py_GetVersion()

Python £ Y27V ZDN=Ta Y EBRLET, N—Yarvid, RO X5 RIEROXFHITT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

BT —F (BHIORAR=ANLFET) &, BED Python D=V a3 »TF; BAIO=XFE BUAF
TRYILBNZA D ¥ —N=Ta v A F ==V 3 U TF, EEPRTIFHIRA > X ITER 72 5L R EIR
ZIRLET; BBOMFEH LANZ Z OEZEETEEEA, ZDfEIF Python 2— K22 513 sys.version
ELTHIHTE £,
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const char* Py_GetPlatform()

BUEDTZ79 b 74 —bDT 7y b7+ — 2T 2R L £9, Unix TlE, ARLV—FT 4 ¥ 7T
TALD T ANRD” GEiE/NLFIEIR L, BARXX Yy —VEY a VEEENITRERICE > TWE T,
1 2.1 Solaris 2.x ¥, SunOS 5.x, ¥ LTHHSNTVWETA, 'sunoss' 122D ¥, Mac OS X Tl
'darwin' T3, Windows TiZ 'win' T3, BIEDNRTXFFIRA > X 3EN LR EFEREZR L E3; M
BOMOHLANI ZDEZEETE £ A, ZDfEIX Python 22— F2 513 sys.platform & L THIHT
R

const char® Py_GetCopyright ()

BIED Python N— a IS 2 RRNOEFFHERTCTHIZIEL 3, HlZE
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

BIEANR §SXCFHIRA ¥ ZIIEHN R R R L 3 B OO LANZZ A ZEETE R A, C
DfEl% Python 2 — F» 51X sys.copyright ¥ LTHIHTE £5,

const char* Py_GetCompiler ()

BHEMFE->TWVBE A=Y 3 D Python ZE L RT2ICHWZa Y 84 TR TXFHE, AEIRTH -
TeXFARRLE T, HlZiE:

"[Gcec 2.7.2.2]"

BEBODNIR 3 XXCFHNARA ¥ ZIFE R 2R U3 BIBOMOH LENZ Z OEZZEETE EEA, Z
DfEilZ Python 22— F» 51X sys.version D—#& LTI D HEE T,

const char®* Py_GetBuildInfo()

BHEM>TW2 Python £ YR TV RA VARV AD, =4 Y ABS L UL FHRBICE T3 EREZIEL
£3, X

"#67, Aug 1 1997, 22:34:28"

BRI § SR A > ZIIEHI R AR B2 B U 3 B OH LIANZ C DEZZEHTE A,
DflX Python 2— F» 51X sys.version ®—# ¥ L THD HEF T,

void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)

arge BEY argu ITHEIWT sys.argy ZRELE T, TNHD5813 7075 4D nain() WZHE L 75]
Bl Tng 32, BAIOEZED Python 4 ¥ X 7V ZDIEFE L Lo TW B ETBROART TR,
TENBZRAZV) T IEAEZRURTAEROBROENEVE S, ETTE2R27 Y 7 MHERVEE, argy O
RA)DERIFZZELFINILTHLEFVERE A, OB sys.argy OFIHIMLITKRIL 723586, Bl
5 —% Py FatalError() THIGE X T,

updatepath 73 0 DFE. T ETOMENZ DD T 2 Z L DETTT, updatepath 75 0 TRWVWIGE,
ZOBEIE sys.path ZUATO7 L3 ) XAICESWTEIELET:

e BHETAHRAZ VT DTN argv[0] WEINLHE, TORT VT 1D 35O 2%

9.4.
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sys.path OJEBICEML $3,

o ZNLMDGE (arge 3 0 72072 D, argv[0] BFET 5 7 7 A LA ZRIEL TWRWES), sys.path
DIEFHICZEDO L FHNZBIML E T, ZARBEDIEET 4 L2 Y (") ZRFHIGENT 2D R
T9,

NA M XFFHN % wchar_* XFHNIT 23— K§512id Py_DecodeLocale() o T 7ZE W,

AR BH—0220 7 2RITTI3UNADHEHMT Python £ ¥ X 7Y X EHDAATWSE Y SV r— g
¥ TliE. updatepath 12 0 ZEL T, HELRGEIIENT sys.path 2 HEHT 222 BT THLET,
CVE-2008-5983 2L TL 72 &\,

3.1.3 X DD N—= a ¥ Tld. PySys_Setdrgu() O LHTET L7ARIC sys.path OFEEHDOER %
WOHT T, ACMRBMELNET, HIZFZD XS IV ET:

PyRun_SimpleString("import sys; sys.path.pop(0)\n");

N— 3 v 3.1.3 TEM.

void PySys_SetArgv(int argc, wchar_t **arguv)
Z DORRUZ, python f ¥ XY X3 -1 * 7> a YT ETETENTVWBHERIRE PySys_SetAdrgvEz ()
D updatepath 12 1 ZFELZDLEIL LS WCEEL ET,

NA P XFH)%E wchar_* XFHNZT 2 — K F 2121 Py_DecodeLocale() ZfH-TL 72X\,
N—Ta v 3.4 TEHE: updatepath OEIZ -1 7> a VITKEFEL F5,

void Py_SetPythonHome (const wchar_t *home)
Python OIE#ES £ 75 UHH B, F7 4+ 8D "home” T4 L7 PV ERELET, 51O FHDOENK
IZDWTId PYTHONHOME Z 2L TL & W,

FIBUEHENZRZA L= IREIPN TR Y7 AFTRICESMZI SN WK S R nEDOXFHITH 5
NRETY, Python f XY REZDA ML —YONEEEELEHA,

NA M XFFHN % wchar_* XFHNIT 23— R 512id Py_DecodeLocale() o T 7ZE W,

w__char* Py_GetPythonHome ()
HilElD Py_SetPythonHome () WEUH L TRIE X NI2T 7 4L D "home” %>, PYTHONHOME ERIEZAHHS
BESIN TV ZDEERLET,
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9.5 XL v RIK#EE (thread state) £/ O—NIL1>&2F) 20Oy 7 (global

interpreter lock)

Python £ ¥ &7V ZIIFZEIIFAL Yy RE—TTEHH FEA, YLF ALy FD Python 7027 L% HK—
FFR01, JO—NILA VA TVEOYY H25WE GIL EEh3 Za—ootkay ZBFELTWT, B
fEO AL w FH Python 7Y =7 MIREBIZT 72 RATHHNCHT Ry 7 E2EELRTFIR SRR T
F5, vy ZHEENRRITIUE, BMRRETI X, YAV F ALy RIS AOFETICHER S| & Z 3 raes
HDET, eZIE ZODALy RDBEILA TS 27 VOSBRIV Y MEFEIFCA V27U X VT 5, KRN
WA Y Y MEZETRLS—EZT LA Y7V XY bERRVHL D LILER A

2O, GIL Z¥EHE LAV vy R1232 Python A7 =2 b #{EL72 D, Python/C API Bz IO L
D TEZEWVIL—ADH Y EF, WTUHEELI 2L — bT 27010, 4 V270 ZIEMINCE v 7 2 #IK
L7DEF LD LET, (sys.setswitchinterval() ZZM) Zomrvy 77wy 72D 5 % 1/0 #ED
TSI - E X, 1/O 2ERT 2 ALy R I/0 BIEDRET 2RO, oLy RAEETE 2 LS
LTWVWETD,

Python 4 X 7Y RIZA L v K Z IR EREHRE PyThreadState L MEIN S 7 — ZEEEOFIHEEL £55
ZLTrZR—=rVERE UTHED PyThreadState IETHRA VX% 1 DFHET, 207 — ULEHIE
PyThreadState_Get () ZfHo> THIETEE T,

9.5.1 #i3kJ— KAT GIL ZfEKI S

GIL ZHET B Z AL Da— Fid, RO XD R BEMEMEICRD 5

Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/0 operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

ZOREEIZIEE IR DT, FEZBEMICT 3D 20027 updHEINTVET:

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/0 operation ...
Py_END_ALLOW_THREADS

Py BEGIN_ALLOW THREADS ~ 7 mig#ihk7mvy 7 2L, BLuo -2 L1 ZHEZESL X T,
Py END_ALLOW_ THREADS 37w v 7 %ZEAU %7,

Fo7uy 23X Da— RIZEBREINET:

PyThreadState *_save;

(Ko<= 1ZHi)
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(FIDR=I 5 DfEE)

_save = PyEval_SaveThread();
. Do some blocking I/0 operation ...
PyEval_RestoreThread(_save);

NS DBEMOEELZHALET, GIL IZBHEDAL v MIREBEIETRA V22 RET LD ET, vy
JERBIMLTAL y RIREEZIER T 268, 0y 72T 20NCHED AL v FIREER A VX 2HF L TE»RT
IR FEA (DR Ly FAFTZERy 72 EELT, BODR Ly FIREZ 70— OVZERHICREFELTL
FIODDBLOARVLLTT), W2, By 72 EHRLTAL Yy FIREEZERT 2RI, 20— LZBHICAL v
FIREERA VX ZRET ZENCH y 72 BE L TEIPRIFIIR D £H A,

AR: GIL 2T 2DXNZL AT AT LD /0 BBZTIHTRTI DN, XEUNy 7 7120 F 2 EHER
ES{LD & 512, Python DA 7Y =7 M7 7k A LR WERE 22 25 MM RO H T 2 28 GIL 2K
FTARZIFERTT, HZIE, z1ib % hashlib EY 2 —VIIEFEC v & 2 5B ORNIZ GIL ZRLE9,

9.5.2 Python AATIESNIAL W R

Python API #@L TESN7zAL v K (threading EY 2 —/L R Y) TEHHEMIC AL v FIREXEI D HTH
NT, LHOa—FRELLEEES, UL, (ARTCTRAL Yy FEHZTSAEDS 4 750 RKICED)C 538
TALy FEERLSGE. ZOAL y FI2id GIL 5744, AL vy FIREF - ZEERD RV LITHEET 28
EhHhHET,

ZDOXIBAL Y K55 Python 2 — REMUHTREND 255 O A4 770 hroa— LNy 753
API 2 & K H2HITF). Python/C API ZFFOHTHIIC, ALy NIREEF — XA Z AR L. GIL 2
FL. ALy FIREERA VX 2RIFET D 2L T ALy REA VX T ZERLRFUIRD EEA, ALY R
PEHEERKZ T2, ALy FIREBRA VX%V Ly LT, vy Z2@HL. BZICAL y RIREF — X iERD
AEY ZRRLURFIUIRD £H A

PyGILState_Ensure() ¥ PyGILState_Release() 1ZZ D% HEIII/TVWE T, C DAL v K25 Python
ZIEOH 3 R 22 IEIZ RO e BH T

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction();

/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release(gstate);

PyGILState_x() BRI, (Py_Initialize) KXo THHEIIIIESND) 70— 2L A Y RTY X 1 DORTH
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FET 2 L RET 2 HIIKR 2 TREW, Python & (Py_NewInterpreter() ZffioT) BMOA X7V &
EETERZZLIKEDDIEDD TRAD, A VX7V XL PyGILState_x() API ZREETHS Z 2134
R—=FENTVEEA,

9.5.3 Cautions about fork()

Another important thing to note about threads is their behaviour in the face of the C fork() call. On most
systems with fork (), after a process forks only the thread that issued the fork will exist. This has a concrete

impact both on how locks must be handled and on all stored state in CPython’s runtime.

The fact that only the ”"current” thread remains means any locks held by other threads will never be released.
Python solves this for os.fork() by acquiring the locks it uses internally before the fork, and releasing them
afterwards. In addition, it resets any lock-objects in the child. When extending or embedding Python,
there is no way to inform Python of additional (non-Python) locks that need to be acquired before or reset
after a fork. OS facilities such as pthread_atfork() would need to be used to accomplish the same thing.
Additionally, when extending or embedding Python, calling fork () directly rather than through os.fork()
(and returning to or calling into Python) may result in a deadlock by one of Python’s internal locks being
held by a thread that is defunct after the fork. Py0S_AfterFork_Child() tries to reset the necessary locks,

but is not always able to.

The fact that all other threads go away also means that CPython’s runtime state there must be cleaned up
properly, which os.fork() does. This means finalizing all other PyThreadState objects belonging to the
current interpreter and all other PyInterpreterState objects. Due to this and the special nature of the
“main” interpreter, fork() should only be called in that interpreter’s "main” thread, where the CPython

global runtime was originally initialized. The only exception is if exec() will be called immediately after.

9.5.4 FLAJL API

CHIRRZFH WD Python 4 ¥ 2 7)) X Z28liAt & TR S —RINCH LN 2 TLEBIIRD LB D TT:

PyInterpreterState
D7 — X HEERE, HREET 22Dy FRITHAEIN TV INEZRBL X5, LA X7V
RIET 2 ALy FIZEY 2 — VERERSPZ 0w < o0 NI IERZ A L T Ed, ZOMEK
WZIE8FE (public) DX Y NIEZH D FH A,

BR2Z2A4AVRTVRJETEAL v REITIE, FIAAREZ X EY, PN TVWE 77 A NT R Y FRIEY
YWVo ot ZIREERWT, PIHPRE TR EEEIhTVWERA, GIL b/, ALy FREDA
VETYVRIZBLTWENIEDOLLTIRTORAL y FTHEINTVWE T,

PyThreadState
This data structure represents the state of a single thread. The only public data member is interp

(PyInterpreterState *), which points to this thread’s interpreter state.
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void PyEval_InitThreads()
GIL Z#MtL, BELEI, ZOBEE. EXLy FAEZORL v FEAERT 2 LA,
PyEval_ReleaseThread(tstate) EWoZzflid XL v FIIEICAZ XD bATKKMUIHINDE X512
LTEIRITIVIRD £ A, PyEval_SaveThread(), PyEval_RestoreThread() DRIIFEUH 3 HE
3HD EHA.

ZEHEHOHT EMHITVEE A

N—=Ta Yy 37 CTEE: ZOBEIE Py_Initialize) POHMUHEINZ X512k D, bXOIUIHT
WENXD S D F LT,

N—Yar 32 TEHE: OB Py_Initialize) XVFNCENHE TN TERLI D E L

int PyEval_ThreadsInitialized()
PyEval_InitThreads() Z 3 CTIMUFHLTW2HEIEE JEtn) ZRL %3, ZoBE. GIL 2%
BETEMOHET D TEETOT, Y7L ALy RTETLTVRHEIIER v Z7B#E D API Y
HMLZET 27125 2B TEXT,

N—ay 3.7 TEHE: GIL A Py_Initialize() THHLINZ XS5k D F L,

PyThreadState* PyEval_SaveThread()
(GIL PRI NTWB5E) GIL 2@l LT, ALy FOIKEE NULL i L. DETO AL v RIKEE (NULL
WIERDERA) ZIRLET, By 7T TIRAERINTWIHE, BIEOAL Yy Rhiny 7 2EHRLTY
I D FH A

void PyEval_RestoreThread (PyThreadState *tstate)
(GIL R E N TV 3H5E) GIL 2815 LT, BIfEO AL v FIKRE% tstate ICRE L £F . tstate ¥ NULL
THoTIHED FE A, GIL BAERINTWT, ZOKZHUHLZEZAL Yy FAT TRy 7 Z2HEL
TWaGE., Ty Fay ZiZfb 93,

AR FTURALPKRTUEEZLTW2EEIC, ALy R ZOMBENUCHTE, ZORXL Y F

23 Python ICX > TIER SN2 D TR -7 LTHKRTIESNET, Py _IsFinalizing() %

sys.is_finalizing() %25 &, ZORKEMNOHTHICA &7V XBKRT SN2 BERORF DD
RTE, EERVALy FOR T ONET,

PyThreadState* PyThreadState_Get ()
BUEDR Ly FIREEZIRL £3, GIL ZRFEFL T0WARTFIUERD A, BIEOAL v FIREAN NULL &
5. (FEOHLHEIA NULL F 2 v 7% LA TTLEI1C) ZOBBBEBGENTI 2RI T L5185 T
WEd,

PyThreadState* PyThreadState_Swap (PyThreadState *tstate)
BIEDRL v NIREEZ tstate ITHRE LA L v FIRREE ANZEZ $9, tstate 13 NULL DGENDH D £3
GIL ZREF L TWARITNUIRS T, BRL 2 A,

200 5 9 & #JHAME (initialization). #¥&THHE (finalization). XL v F



The Python/C API, JJ—2X 3.8.20

UTRoBEEIZAL Yy FE—AALZA L=V ZRFHLTWT, 374 027 )R OHEHEMRH D THA:

PyGILState_ STATE PyGILState_Ensure()
Python DIKAES GIL Bb 5 3. EITH R L v KT Python C API M- LAAIREL 723 &
HIWCLET, ZOBEBEAL Yy FNTHMETOSMUHT IR TEETH, HTL2TORUTHL
WIS U T PyGILState Release() ZM-UHTHENDH D %5, BH. PyGILState_Ensure()
UM Lt PyGILState Release() MU LOMTZhDMAD AL v FEHE APTI 2fEH T2 Z &
TEF T2, Release() DHIICA L v FIRBEIELINLTORITINIERD A, 2 #FEOD
Py_BEGIN_ALLOW THREADS ~ 2 Q¥ Py END_ALLOW THREADS (X fffl$2Z e TEE T,

B D & PyGILState_Ensure() MU LKDO AL v FIREEZEMHRL Z »~N>Y FA7 T,
PyGILState_Release() (2 L T Python Z R UCIREEICRZ LRI D FHA, BEMOHEL HA]
RETID NV FAZHET L 0I1E TEEFHEA - ZhEhD PyGILState_Ensure() WFNHILTAY R
NERIFEL, MIET 5 PyGILState_Release() FENHE L THELTL X W,

B ofif L & HTPORAL Y FIZGIL ZFFA LTV T, {LED Python 23— FZ2FTTEXT,
VIBEHOPS (S il NP S A G

AR FURALPKETUHEEZLTWSEEIC, ALy P25 ZOMBENOHTE, ZORXL Y F
5 Python IZ X o TR ENZd D TIE o722 LTHRTXESLNE T, _Py_IsFinalizing() %
sys.is_finalizing() %25 &, ZORKEMOHTHENICA &7V XK T SN2 BEORHIZDD
MRTE, FERWVWRAL Y FOKTIEIFONET,

void PyGILState_Release (PyGILState_ STATE)
BRLEITRTOYV Y —REMBRLEST, ZOBEKEMEH T &, Python OREBIERIET 3
PyGILState_Ensure() ZM-OHTHIE R 2D £ (@F. ZOREBEMIELITTIRIEO,D %
HFADT, GILState API ZF[H T2 K52 LTI W),

PyGILState_Ensure() ZM-UHTIHEZ, HFFE—RL vy FNTHILT % PyGILState_Release() %
FEOHI LT &,

PyThreadState* PyGILState_GetThisThreadState()
DALy FOBEDAL y FOREBZIRIFLET, IOAXTHEDAL v T GILState API 2> 7
WG AR, NULL 25RD £F, X4 Y ALy FTHHOA Ly FIREEIHET 2O LEz2< Lk
WELTH, XA YAy FREIZAL Yy PREDHERZF > T0as ZEIEBLTLEE WV, 257%-T
W2 HINZFIIAERES U < IERZKIRRED 7= T 9,

int PyGILState_Check()
BEDAL Y R GIL ZRFLTVERHIE 1 2, Z5TRINAF 0 ZELES, ZOBKIIVNDTY
YORLy FRLTHMUHET I A TEX T, Python ALy FOIREXRFHLXhTEY ., BHE GIL
EFRELTVREAICOA 1 ZIRLET, ZAEERAL—/ZBHHOMBTT, 2o, iz
A=A Ny Z7DAYTFAMPREVEID Y THAETHRETL X 5, BRERSLH, GIL Ay 73 TWw?
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CHlo TOIUX, FEH LTI sensitive ZITEIZFEITT A BN TE, 25 TRITNZELR S22 D0/ T
RZ2FEH BN TELIZMHTT,

N—Y a ¥ 34 TEM.
DTFowrzmid, @ERRBCEIan Y 23w Ed; Python ¥V — RAEAPANOERFIZ HTL7ZX0,

Py_BEGIN_ALLOW_THREADS
O~ uZER 3 %t { PyThreadState *_save; _save = PyEval_SaveThread(); IZRD ¥, ~
7B ERIEIA A > TWA Z L IFER LT ZEW; ZOFEIMNI% T Py_END_ALLOW_THREADS <7
2 XN RRIFINIED FHA, 7 BIZOWTOFELWEmZ EFLE SR L T E X0,

Py_END_ALLOW_THREADS
IO~ u%ET % L PyEval_RestoreThread(_save); } W& D F 3, v 27 nICH EPHEIMMA - T
W3 ZYIRFERELTL XV ZOEEIMIERTD Py_BEGIN ALLOW_THREADS <7 1 ¥ Xt L T\
IR D FEA, ¥7BIZDOVWTOFLViEmE Ll 22U TS W,

Py_BLOCK_THREADS
IO~ nu%EM T %Y PyEval_RestoreThread(_save); W4 D £3: B UHEFBIMD Zz W
Py _END_ALLOW_THREADS ¥ [@ LT3,

Py_UNBLOCK_THREADS
o~ u%EM3$ % _save = PyEval_SaveThread(); IZAK D £ 3: BHEEHFHIMD W
Py_BEGIN ALLOW_THREADS ¥FU T,

9.5.5 (EL~NJL API

ROETOREEE Py_Initialize() DBRIMIHXZIFNIHZD T8 A
N—=Ta ¥y 3.7 CTEH: Py Initialize() & GIL ZHHLT 2 X511 E L,

PylInterpreterState™ PyInterpreterState_New()
LA 27 ZINEF T 27 b2ERL T, GIL Z2RFEFL T DEEDH D FHAN, OB
ERZMCHTREND 255 IR L TBWRIESI A I VTL & S,

518 L T BE&E A X b cpython.PyInterpreterState_New %X L ¥£3,

void PyInterpreterState_Clear (PylnterpreterState *interp)
AVRTY)ZRELF TS 27 TNORTOEREZY £y PLET, GIL Z2RFLTOWRIUILRD FEA,

SIEEL T %&E (X b cpython.PyInterpreterState_Clear #XH L 3,

void PyInterpreterState_Delete (PylnterpreterState *interp)
AVERTYVZIRELF T =27 b2 LET, GIL ZREL TEBBEREZDHD EEA, 4 VX7V XIRE
& PyInterpreterState_Clear() THHLPUH Yty FLTELPRIFIUIRD A,
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PyThreadState* PyThreadState_New (PylnterpreterState *interp)
%ﬁbt%y&fU&ﬁ7§:7FKFT%%&EZVVFﬁ%i7§:7F%$ﬁbiT GIL 7% ff#}
LTBLIDEZDD FEAD. ZOBBERL IO TBLEDND 255G MRFE L TBWRIEI D INT
L X9

void PyThreadState_Clear (PyThreadState *tstate)
ALy FIREEAT7Y =27 FAORTOEHREZ VY FLET, GIL 2R L TWARIFIUIRD S8 A,

void PyThreadState_Delete (PyThreadState *tstate)
ALy FIREBEF 7927 P 2WELET, GIL 2RETI2LEEIHD FHA, ALy FIKREIX
PyThreadState_Clear() THoHPUDH Y Ly FLTELPRIFUIRD FH A

PY_INTG64 T PyInterpreterState_GetID(PylnterpreterState *interp)
AVERTIYVERDO—ERID I RL ¥ 3, MWHEHPICMAIrZ I -2 REL5, -1 RSN, =52ty b &
nE9,

N—a v 3.7 T

PyObject* PyInterpreterState_GetDict (PylnterpreterState *interp)
AVERTYVREGDT -2 RFEFLT0EHERZRL T, ZOBRD NULL ZIRLHER, 2% T
THSMIER N TES T, EHLANZA Y& 7)) ZEFOHZFFATERVEEZRITNUIRD ¥
A

ZOBBUE PyModule_GetState() ZEEHZ 2D TR, HHIREY 2 —Ah A ¥ & 7Y XEHDIK
BIEMEEMNT 20IHSRNEHDTT,

N— ar 3.8 TEM.

PyObject* PyThreadState_GetDict ()
Return value: Borrowed reference. JEIREY 2 — B AL v FEHOREFEREHREFETE 3 L5 REEER
BUET, B4 DWIREY 2 —AHHEICKEBERZREFET 2703 —DF -2 bR FUIRD £€
Ao BIED AL v FIREED R WIFIC Z OBIBZIFCH L T EWERA, 2 OIS NULL 2R S55
BISME F o 7 S EH IS, MOH LANITRED AL v FIRESFIHTERWEEZRITUIRD 8 A,

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
ALy FNTIERIBIRNCHIAN 2R L E 3. id 51813 X =7y b ek ALy FORAL v Fid T exc
WBEHT 2007027 3 TS, ZOBKIE exc ITHNT22Me—U)BATWD £¥A, CEREENE
7=, ZOBEEFOETIEMEIR CIREY 2 —12FE2R IR D ¥ A, GIL 2L
RETHEIHZIRITIUIZ D E8A, REPEHEINZAL Yy FOBZRLET; @FIZ 1 TIH, ALy
FORRNDRS LD o758 010732 dHD ET, exc 3 NULL DIHER. ZORAL Y FOEZEHE
NTVRWEBNE (fIthh) HEINE T, ZOEFRFIAEZEHL EEA,

N—=a ¥y 3.7 TEHE: id 518 DED long 25 unsigned long "NEEINZF L7z,

void PyEval_AcquireThread(PyThreadState *tstate)
GIL 23 L. BED AL v FIKEZ tstate ICHEL £F, tstate 13 NULL TH o> TIRD FEA, B Y
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ZEBHOPUDERINTORITNEILD EVA, ZOBBETTHLZAL Yy RRTTIIR Yy 721G L
TWAEE, Ty Ray ZIiZMb 3,

AR TURALPKRTUEEZLTWRE X, ALy R ZOMBENUCHTE, ZORXL Y K

2 Python IZX o TEREINZZd DT R o722 LTHRTIESLNET, _Py_IsFinalizing() %

sys.is_finalizing() %25 &, ZOKEMNUOHTHICA V&7V BT S 2 BEORF DD
RATE, FEROVRAL Y FOKTHBITONE T,

N—=Y a ¥y 38 TZEH: Updated to be consistent with PyEval_RestoreThread(),
Py END_ALLOW_THREADS(), and PyGILState_Ensure(), and terminate the current thread if called

while the interpreter is finalizing.

PyEval_RestoreThread() \3WVW2TH (AL v FAPHLE Nz wiwvwe 2TH) FAFRERE L ~LE
wed,

void PyEval_ReleaseThread(PyThreadState *tstate)
BHEDOA L v FIREE%2 Yty FLTNULL IZL. GIL 2L EF, »y Z73H 50 UDIERINTOVR
FAUER ST DOBTED AL v FAREEL TOWRIFIUIR D 8 A, tstate 1E NULL THoTIIRD £
AD, ZOMEPBHED AL v RIREBERIIL TV A0 E I D ETANE DI HEbNET - HLEDT
ZFAUL, BT — &I hx s,

PyEval_SaveThread () IZ X D@L VLB TEIC (AL y FAPHLEATOWIRWE ETY) FIHTE
£7,

void PyEval_AcquireLock()
GIL ZE5L %3, vy 730D o TERSNTWRTIUIZD F¥A, ZOBKREZROHLEZAL v F
HITICay Z72EELTWAEE. 7y Fay ZiZkb $9,

N—Yar 32 CTIHHMHE ZOoBMBEHALEORL Yy FOREBZEHRNLIEFEA. bbb
PyEval_RestoreThread() ¥ L { & PyEval_AcquireThread() ZfERAL T Z&E W,

R SURALPKRTUEELTVWR L&, ALy F2LZOMBMEMRUIHTE, TORAL Yy K
2 Python IZX o TEREINZd DT R o722 LTHKRTIESLNET, _Py_IsFinalizing() %
sys.is_finalizing() 2ffi5 &, ZOBBZMOHTHIICA & TV X2 T N2 BEORT L DD
MRTE, BERVAL Y FORTHETLNE T,

N—=Y a ¥y 38 TZH: Updated to be consistent with PyEval_RestoreThread(),
Py_END_ALLOW_THREADS(), and PyGILState_Ensure(), and terminate the current thread if called

while the interpreter is finalizing.

void PyEval_ReleaseLock()
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GIL ZfR L %3, vy ZI3Hid o TIERS A TWRITUIRD 8 A,

N—=ar 32 CHHE ZoMBRRAEORLy FOREBZERLIEA KD
PyEval_SaveThread() b L { X PyEval_ReleaseThread() ZfER L TL 72X\,

9.6 Y71 >R2TF) ZY K-+

FE AL DBEIZEDIAL Python 4 ¥ X 7Y ZZ 1 DT TTH, W O0rDBERFA—~Tat A, H30
BR—Z Ly FNT, BEBOBL LI A V2T REERT 2R0ENHD £3, ZHAEARIIT 2008974 v &
7V RTY,

TRAVT AVRTYV R, TR LD EIT o T8 FICERAINHER I NI A VX TVEZDZETT, ¥
TAVRTYVREEN, XA VA YR TV RIS T FANY RY) D IS5, Tt AR THE—LEBIDH
DET, XA VAV RTYRIZET Y Z A LOPIHELHOMEEITL WO EHEDH D, BEIET VX4 DT
HHIZEBIWT WS T VXA LA THHD FEF, PylnterpreterState_Main() BB, XA V4 ¥ 2T ZDIKEE
ANDKRAL Y REIRLET,

BTA 2 RTVREYIDEZD PyThreadState_Swap () BIBTTEE T, ROBEEHE->THIL 2T Y &
DIERL L HIFRAAT A £ 5

PyThreadState* Py_NewInterpreter ()

WLy 74 > &7 Y & (sub-interpreter) ZAEWRL £F, 74 27V xid, (IZFE7ERIQ) @i
FHE N7z Python 2— FOETRETY, Fic. LI T4 & 7Y XiE, import B EY 2 —
NETROVWTHEAION=Y a v ERLE, ZAREREB 2 R2EY 2—)L builtins, __main__ B
sys DRENET, B—FEADEY 2 —h54%%5 7T —7) (sys.modules) BLIEY 2 —LIRFE R
(sys.path) V74 VX TVXBFEDD DT D EF, FiBhY T4 027 ZIRKITIE sys.argy
BREBEDHD EV¥ A, /. 74 02 7) XEH77288% 1/O R MU — 4 sys.stdin, sys.stdout,
sys.stderr ZHHFT (LIdWVWARA. TAHDRA M) =B RERCHIFEL 7 7 A Vi FE2SRL TV
£79)o

ROEIZ, FiBY T A 2T ZPER LA L v FIKEE (thread state) A 72 =27 D55, RAID
BOZIELTVET, ZORLy FIRESBTED AL v FIREE (current thread state) 12720 £3, FEFED
ALy RPEREN DI TRBZVOTERL TS W DALy MRS sz S L T<
EEW, il 2 ZROAERITEBT 3 2, NULL ZIEL £ FIAREIZ Yy PERFERBAD, &
AFBIPREDR D AL v FIRBBICRFEINZ 22 IR > TWT, BEDZAL v RIRER 2 D DHEE
LBV EDB B2 5TE, (M1 Python/C API BI® X512, = OBIEUEITOHSATICIE GIL A3
STV RFNER ST, BEDIHEZR LRSS RSN EFITRDES,; L L, o) Python/C
API B2 13E Y, BB SR SOBED AL v MIREPBEEICA S ZFEICIFRS VDT
HELTL W, )

Extension modules are shared between (sub-)interpreters as follows:

o For modules using multi-phase initialization, e.g. PyModule_FromDefAndSpec (), a separate mod-
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ule object is created and initialized for each interpreter. Only C-level static and global variables

are shared between these module objects.

o For modules using single-phase initialization, e.g. PyModule_Create (), the first time a particular
extension is imported, it is initialized normally, and a (shallow) copy of its module’s dictionary
is squirreled away. When the same extension is imported by another (sub-)interpreter, a new
module is initialized and filled with the contents of this copy; the extension’s init function is not
called. Objects in the module’s dictionary thus end up shared across (sub-)interpreters, which

might cause unwanted behavior (see Bugs and caveats below).

Note that this is different from what happens when an extension is imported after the interpreter
has been completely re-initialized by calling Py_FinalizeEz() and Py_Initialize(); in that
case, the extension’s initmodule function is called again. As with multi-phase initialization, this

means that only C-level static and global variables are shared between these modules.

void Py_EndInterpreter (PyThreadState *tstate)
EESNTA L v FIKEE tstate TRIAEND (V7)) A VX TVEZ KB UL ETS, tstate ZHIED AL v K
KETRINIZD B A, TRLOA Ly FIREIE T 2iime SR L TS, BBIFOH LR -7
Y EBEDORL y PRI NULL IZR 5 TWES, 04 ¥ & 7Y XBENIT M2 TORAL v FIR
BIIHHINE T, (ZOBKEFCHFENCIE GIL Z2RF L T2 R TIR ST, vy ZI3BEBHNEKE -
e BLRFESINTVE T, ) Py_FinalizeEz() 1. ZORRTHRINICHKHEE A TOWRWRTOH 74
YRTVRERHELET,

9.6.1 NJLFEFEHE

Because sub-interpreters (and the main interpreter) are part of the same process, the insulation between them
isn’t perfect --- for example, using low-level file operations like os.close() they can (accidentally or mali-
ciously) affect each other’s open files. Because of the way extensions are shared between (sub-)interpreters,
some extensions may not work properly; this is especially likely when using single-phase initialization or
(static) global variables. It is possible to insert objects created in one sub-interpreter into a namespace of

another (sub-)interpreter; this should be avoided if possible.

Special care should be taken to avoid sharing user-defined functions, methods, instances or classes between
sub-interpreters, since import operations executed by such objects may affect the wrong (sub-)interpreter’s
dictionary of loaded modules. It is equally important to avoid sharing objects from which the above are

reachable.

P74 VX TY X% PyGILState_*x() APl Y ABEDHLEZDDBH LW LIZHERLTLEZI WV, ZN56D API
¥ Python ® 2L w FIKEEY OS LARARL Y R 1IX 1T THIGLTWS Z 2 ZRHEICLTWT, 74 V&7
Y XDFIET B & ZDRHED N 05 T3, WIS % PyGILState Ensure() ¥ PyGILState_Release() @
MUHLORT7OBTIE, ¥ 74 X TV XOYID B ETORVWI e E2MIHRLET, X512, (ctypes D &
57) ZhedD API Z{f - T Python DHTESN/ZAL v F2 5 Python 32— FEZFETL TV ARIREY 2 —
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NEFTA R TY R2ES L END AR H D 5,

9.7 FEEJHA@A]

AYRTYRDAAL ALy FIZIERMIZENZAT 5 72D IRt E N TV B AT Y. 20 o D@ANIBEER
A ¥ & void KA » REHLEW S PREZID £5,

int Py_AddPendingCall (int ( *func)(void *), void *arg)
AVETYVEDAXAL ALy R SBEBBIMIHEEINE TFTEEHAZ T, KIT2L 0 258D, func 13X
AYALy FOMOHLF 2 —ICEOoNET, KT 2L, flSbetLy PEFIC -1 2ED £3,

WHEIZFX 2 1ZFEDONZ L, func ld WODRIHBT A VX TVEXDXA VALY R b, arg Z51EE L
THOHEINE T, ZoBEE. BEDETHD Python o — Pzt U CTIERENCFFIHEINE T, X
DHTDRMICER Lt TP ENET:

o bytecode Hi5t LT WVW5 & &

o XA VAL v R global interpreter lock ZRFFLTWS (FTRDE func ETD C API ZIFFUH
&3) L&,

BHIL725 func i 0 BRI QXL ST, KRLAEZS -1 ZRLAINEZ LY P LETIUSWITER AL func
Z, OIEFHLERZIT S 72012, EHWKEIDIAEFNEZEHDERAD, Fr—rULf X T ) Zay
I PRI NTGEE, ALy FOUIDBEZICK > TEDIAFN S ATHESED K > TV E T,

COBRIBFEIT T 2DIRBAEDAL y FIRBZHBE BT, 70— Af 27V &0y 78 LE
HA,

BE: Zhud. IEFEICRIREEICOAEID, KLUV RBEBITT, func DSATRERIR D B L FEOTH
ENBMEEDH D FXA, AL VALY RBRY AT A —VE2ETT 3D LWEAEIZ. func 13
AT LA=NHPRoTL ZETHIHINLRWTL & 5, ZOBBE—BINCIE. 8D C ALy R
25 Python 2— FEMFHIOIIE AEFEA . ZhoRbbic, PyGILState API Z{FH LT
72XV,

N—a v 3.1 TEm.

9.7. FERIHERER 207



The Python/C API, )1 —2X 3.8.20

9.8 7O7 7ML kL —X (profiling and tracing)

Python A4 ¥ &7V &, 707 7 A )L: 7747 (profile) RFEITD F L —R: B (trace) &\ o 7t¥REZHAAL
TeDIBKED T R— 2R L TVET, ZOFR—-1ME. Tu7 7417 Ny 7 BEHHEIPHIH (coverage
analysis) Y — 72 ¥IZfibh 3,

D CAYET=—RIE, 07740 b L —REERIZ, Python LX)LOROH LAJRES 7Y = 7 b D3I
UCHENDZeiCL 2 — "Ny Pzt B C BBFPFCHLATAS X5 L T0wET, Fmrr A1 b
L — ZREDOAR BN BRI ED > TO0ERA; A VX 72— ATRE ML —RBHERL Yy RTRIZA VA =L
T, PL—2BBICHEINLZEHAAL XY b (basic event) IZLLFTDN— 2 Y IZBWVT Python L)L) b
L—2ABBTHE SN TV AZbD LT T,

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile() BXU PyEval_SetTrace() Zfio TEFFTE 2 L —REKOTXTT, BAID
NRIRRZFIATY =7 T, BEREBUC obj & LTEINET, frame 1 ZAXRY PBELTWEHETI L —
LA T 27 BT, what IXE PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_RETURN, PyTrace_OPCODE DWW 3 DT, arg & what DEHIZ X > TR

DESITHEED ET:

what D&

arg DEMK

PyTrace_CALL

HIZ Py_None ,

PyTrace_EXCEPTION

sys.exc_info() DRITHIIMERT T,

PyTrace_LINE

HIZ Py_None ,

PyTrace_RETURN

FEOCH LENSR XN 2 FEDMED. FISNC & - TR R R 2561 NULL
Y,

PyTrace_C_CALL

OHEN A 7Y =2 b,

PyTrace_C_EXCEPTION

HOHENLEEA 7Y =2 b,

PyTrace_C_RETURN

OHEN LA 7Y =2 b,

PyTrace_0OPCODE

BT Py_None ,

int PyTrace_CALL

B R Yy RPFZCHOHEINTZD, DR —ZDPHRT Y PV DOMBIC A7 2 HET S
BRD, Py_tracefunc @ what DETT, 4 7L —2Y =3 L —XEKOERIE, MIET2 7L —20H
@ Python N4 b a— RIZHIIDZEZE (control transfer) 252 Z H RV DFHE XN R VO THEEL TL

72E W,

int PyTrace_EXCEPTION

PISADIEH S NTBRD Py_tracefunc @ what DIETT, FEFITINTVWE 7L —LTHANDEY b S
N, ISPDOANSL b a— RPMEEI NI, what IZZDED LY M ENTARETa — Ny 7D
CHEnET, ZORE, FISNDEEICE > T Python U LA Xy 72 HERED T3, £71—
L OIENR S Zeila—n Ny JEBBHOHEhET, PL—RBBETIRINSD ARV FERZIT

208
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WHET; 70774 7 3ZOFDANRY M eREE LEE A

int PyTrace_LINE
TEREARY PEWMET DL ZIT, (T 7 7 A VBIRTIZIR L) Py_tracefunc BIIZ what 518 LT
EITMETY, f_trace_lines 2% 0 WKESIN/27 L — A TREMLEINRTVWEZILHHD T T,

int PyTrace_RETURN
MM L A%IR % & ZIC Py_tracefunc BIEIC what 518 L CESETY,

int PyTrace_C_CALL
C BRI 3 ERINIC Py_tracefunc BIED what 518y L TE ST,

int PyTrace_C_EXCEPTION
C BAEDMIAN 2 B LTz & =12 Py_tracefunc BIEID what 518y L CETETT,

int PyTrace_C_RETURN
CREH»PBHRS & 21T Py_tracefunc BID what 5182 L TESTHETT,

int PyTrace_0OPCODE
B\ opcode BFEITEIND & ZIT, (Fu 7 7 A VB TIZR ) Py_tracefunc BIEIT what 515E L
TEITETT, 774NV P TEAXRY MIFEKLERA, 7V —4 LT f_trace_lines % 1 IZREL T,
BIRANICEGE LR U D 28 A,

void PyEval_SetProfile(Py_tracefunc func, PyObject *obj)
Ta 77 A VEEE func KERELE T, obf 7 XX IBEROE 51 LTEINZ DT, M50
@ Python # 72 =2 b®»2WE NULL TY, 707 7 A VBB AL v FIREZHERE T 2 0EHH 377
B, BADAL Y RICER S obj 25 22T, KREEZHLEL TBLIFERTRAL Yy FE—T7 7RG ZHE
HMTEET, Tu7 A T=X I TWE A XY D55, PyTrace_LINE PyTrace_0PCODE,
PyTrace_EXCEPTION ZfR 2 TDA XY M LTI EINE T,

void PyEval_SetTrace(Py_ tracefunc func, PyObject *obj)
N —ZBBE func KEELET, ZOBEIE PyEval_SetProfile() XML TTA, L —RBEIX
THEBARY PB XU opcode 4 RY M Z2ZITHD, MM EN CHABA 7Y =7 b BEBRT 2ER
DARY FEZIFWSRVWE ZADPEZ>TVWET, PyEval_SetTrace() TEFI NIz b L — RBIEUZ,
what 51$(DE L LT PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN %#3ZIJH{ D ¥£¥ A,

9.9 BEXRT/N\vHHYR—F (advanced debugger support)

UToOBMIEEELR TNy 7Y — L TOMBHDEDEITD S DTT,

PylnterpreterState® PyInterpreterState_Head ()
AVERTY)ZIREA T2 MO RBZVAIDIE, LHICHZDDEELET,

PylnterpreterState® PyInterpreterState_Main()
AA AT ZRONEA T = 7 IR L E T,
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PylInterpreterState® PyInterpreterState_Next (PylnterpreterState *interp)
AVERTY)RIREF T2 v BVRAMNDI B, interp DRIZHDDDEIRLET,

PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)
A4 Y RTV X interp IBEAITOLNTWE ALY F2BR2YR DS 5, JEHHICH S PyThreadState
FT7T 2 bRIRLETD,

PyThreadState* PyThreadState_Next (PyThreadState *tstate)
tstate ¥ AU PyInterpreterState A 7Y 27 MIJBLTWA ALy FIRKEEA 7Y =227 bD S5, tstate
DRIZHBHDEELET,

9.10 ALY FO—AIRL—PDYR—F

The Python interpreter provides low-level support for thread-local storage (TLS) which wraps the underlying
native TLS implementation to support the Python-level thread local storage API (threading.local). The
CPython C level APIs are similar to those offered by pthreads and Windows: use a thread key and functions

to associate a void* value per thread.

API THELN 2R ZRE 213, GIL ZHS 3242 1X HDFEA . BBESOD Yy 703 K- ShTwn
\i‘j—o

Python.h i& TLS API ®EE % include 3. ALy FE—H/LZ b L —I % #5121 pythread.h % include
FTEIRENDH D EICHERLTLIZE 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.

9.10.1 XL v FEHBHXR kL — (Thread Specific Storage, TSS) API

TSS API 1%, CPython 4 ¥ Z 7V XIZEENTVWBEIFD TLS APl 2 E XX 27-DICBAIhE LT, Z
D APLIZ, AL vy FEF—DRHIIC int DO D IKH L WAL py_tss_t BHEVE T,

N—= a ¥ 3.7 TBE.

BE:

"CPython DAL v KR —A)L A ML =Y DD LW C API” (PEP 539)

Py_tss_t
DT —ZEERIFIAL Yy FEF—DREERFEL TWET, ZOMERDERIX. RED TLS FHEITKTF
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L. *—OWHHCREEEBT 287 4 — 1 FERFHL EF. 2 OMBEKICIZAR (public) d X > N3 d
ETIIN

Py LIMITED API PERINTOWARVWE ZiX, ZOROD Py tss_ NEEDS INIT 2 & 2HHIX € VHER
NTEZET,

Py_tss_NEEDS_INIT
ZO~wruid Py_tss_t ZROFIBHLTFICEHENE S, Zo~rnld Py LIMITED APl &%k %
WFERINEEA

BRI X £ V) FEMR

B2 Py_tss_t DX EVHERIE Py LIMITED API TENL RENIRREY 2 — L TREICRD T2,
DI FRICRBEIHR 72912, Z OB OEN72 X T ) R AATEET T,

Py tss t* PyThread_tss_alloc()
Return a value which is the same state as a value initialized with Py_tss_NEEDS INIT, or NULL in the

case of dynamic allocation failure.

void PyThread_tss_free(Py tss t *key)
Free the given key allocated by PyThread_tss_alloc(), after first calling PyThread_tss_delete()
to ensure any associated thread locals have been unassigned. This is a no-op if the key argument is
NULL.

FMR: A freed key becomes a dangling pointer, you should reset the key to NULL.

XYy R

The parameter key of these functions must not be NULL. Moreover, the behaviors of PyThread_tss_set ()
and PyThread_tss_get() are undefined if the given Py tss_t has not been initialized by
PyThread_tss_create().

int PyThread_tss_is_created(Py_(ss ¢ *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)
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Destroy a TSS key to forget the values associated with the key across all threads, and change
the key’s initialization state to uninitialized. A destroyed key is able to be initialized again by
PyThread_tss_create(). This function can be called repeatedly on the same key -- calling it on

an already destroyed key is a no-op.

int PyThread_tss_set (Py_tss ¢ *key, void *value)
Return a zero value to indicate successfully associating a void* value with a T'SS key in the current

thread. Each thread has a distinct mapping of the key to a voidx value.

void* PyThread_tss_get (Py tss t *key)
Return the void* value associated with a T'SS key in the current thread. This returns NULL if no value

is associated with the key in the current thread.

9.10.2 XL v KAO—ALZ kL — (TLS) API

N—= a v 3.7 TIEHESE: This API is superseded by Thread Specific Storage (TSS) API.

AFR: This version of the API does not support platforms where the native TLS key is defined in a way that
cannot be safely cast to int. On such platforms, PyThread_create_key () will return immediately with a

failure status, and the other TLS functions will all be no-ops on such platforms.

AR HHMEOREIC KD, ZON=Y a0 APLIEFHO 3 — FTRHITRETES D ¥ A,
int PyThread_create_key ()

void PyThread_delete_key(int key)

int PyThread_set_key_value (int key, void *value)

void* PyThread_get_key_value (int key)

void PyThread_delete_key_value (int key)

void PyThread_ReInitTLS()
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e PyConfig

PyPreConfig
PyStatus

PyWideStringList

PyConfig_Clear()

PyConfig InitIsolatedConfig()
PyConfig InitPythonConfig()
PyConfig_Read()
PyConfig_SetArgv()

PyConfig SetBytesArgv()
PyConfig_SetBytesString()
PyConfig_SetString ()

PyConfig_SetWideStringList ()

PyPreConfig_InitIsolatedConfig()

PyPreConfig_InitPythonConfig()
PyStatus_Error()

PyStatus_Exception()

PYTHON #JHR{LERTE
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e PyStatus_Ezit()

o PyStatus_IsError()

o PyStatus_IsEzit()

e PyStatus_NoMemory ()

e PyStatus_0Ok()

e PyWideStringList_Append()
e PyWideStringList_Insert()
o Py ExitStatusException()
o Py_InitializeFromConfig()
e Py PreInitialize()

e Py PrelnitializeFromirgs()
e Py PreInitializeFromBytesArgs()
o Py_RunMain()

The preconfiguration (PyPreConfig type) is stored in _PyRuntime.preconfig and the configuration
(PyConfig type) is stored in PyInterpreterState.config.

Initialization, Finalization, and Threads SR TL 72X W,
2E:

PEP 587 "Python #I{H{L&E”

10.1 PyWideStringList

PyWideStringList
wchar_t* XFHDY R b,
length 233E¥ B DIFEX. items 1ZIE NULL 22D TR TOXFFNIIE NULL TR TR D F¥ A
XY v R

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar t *item)
item % list \IBMUE T,

Python must be preinitialized to call this function.
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PyStatus PyWideStringList_Insert (PyWideStringList — *list, Py_ssize_t index, const

wchar _t *item)
item % list D index OPIEICHAL ET,

index 73 list DRIV LOHE. item % list ORBIEML £ 7,

inder 13, 0 A ETRIFIUIRD £8 A,

Python must be preinitialized to call this function.
&R 4 — L R

Py_ssize_t length
VA TFDRE,

wchar t** items

U2 hDEZE,

10.2 PyStatus

PyStatus
PIHULBEE D R 77— X 2 (). =5 —. #&T) 28T 2 HEKR TS,
7 —RTE. =5 -4 L7 CEBOAHIZMNTE $3,
MR 7 4 — L R

int exitcode

BT a—F, exit() OFE LTEINET,

const char *err_msg

II7—Xvtk—-,

const char *func

I —%AR LB OBHETT, NULL I D 2 £3,
2T — R ARET 5 B

PyStatus PyStatus_0k (void)
B

PyStatus PyStatus_Error (const char *err msg)

AXyt—=IL bl —ZHELL 5,

PyStatus PyStatus_NoMemory (void)
AEVED L TORK (XEVRRE),
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PyStatus PyStatus_Exit (int exitcode)

FBELEK T a— R T Python 28T LE 35,

AT — R A%k 5 B

int PyStatus_Exception(PyStatus status)

Is the status an error or an exit?

If true, the exception must be handled; by -calling

Py_EzitStatusEzception() for example.

int PyStatus_IsError (PyStatus status)

Is the result an error?

int PyStatus_IsExit (PyStatus status)

Is the result an exit?

void Py_ExitStatusException(PyStatus status)

Call exit(exitcode) if status is an exit. Print the error message and exit with a non-zero exit

code if status is an error. Must only be called if PyStatus_Exception(status) is non-zero.

AR

Internally, Python uses macros which set PyStatus.func, whereas functions to create a status set

func to NULL.

IV N> A=E A PN G X

PyStatus alloc(void **ptr, size_t size)

{

*ptr = PyMem_RawMalloc(size);
if (#ptr == NULL) {

}

return PyStatus_NoMemory() ;

return PyStatus_0k();

int main(int argc, char **argv)

{
void *ptr;
PyStatus status = alloc(&ptr, 16);
if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);
}
PyMem_Free(ptr) ;
return O;
}
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10.3 PyPreConfig

PyPreConfig

Structure used to preinitialize Python:
e Set the Python memory allocator
e Configure the LC__CTYPE locale
e Set the UTF-8 mode
Function to initialize a preconfiguration:

void PyPreConfig_InitPythonConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Python Configuration.

void PyPreConfig_InitIsolatedConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Isolated Configuration.
MHEIR 7 14—V B

int allocator

Name of the memory allocator:
e PYMEM_ALLOCATOR_NOT_SET (0): don’t change memory allocators (use defaults)
e PYMEM_ALLOCATOR_DEFAULT (1): default memory allocators
o PYMEM_ALLOCATOR_DEBUG (2): default memory allocators with debug hooks
o PYMEM_ALLOCATOR_MALLOC (3): force usage of malloc()
o PYMEM_ALLOCATOR_MALLOC_DEBUG (4): force usage of malloc() with debug hooks
o PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc memory allocator

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc memory allocator with debug
hooks

PYMEM_ALLOCATOR_PYMALLOC and PYMEM_ALLOCATOR_PYMALLOC_DEBUG are not supported if
Python is configured using —-without-pymalloc

See Memory Management.

int configure_locale
Set the LC__ CTYPE locale to the user preferred locale? If equals to 0, set coerce_c_locale and

coerce_c_locale_warn to 0.
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int coerce_c_locale
If equals to 2, coerce the C locale; if equals to 1, read the LC__CTYPE locale to decide if it should

be coerced.

int coerce_c_locale_warn

If non-zero, emit a warning if the C locale is coerced.

int dev_mode

See PyConfig.dev_mode.

int isolated

See PyConfig.isolated.

int legacy_windows_fs_encoding (Windows only)
If non-zero, disable UTF-8 Mode, set the Python filesystem encoding to mbcs, set the filesystem

error handler to replace.
Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific code.

int parse_argv
If non-zero, Py_PreInitializeFromArgs () and Py_PrelInitializeFromBytesArgs () parse their
argv argument the same way the regular Python parses command line arguments: see Command

Line Arguments.

int use_environment

See PyConfig.use_environment.

int ut£8_mode
If non-zero, enable the UTF-8 mode.

10.4 Preinitialization with PyPreConfig

Functions to preinitialize Python:

PyStatus Py_PreInitialize (const PyPreConfig *preconfig)

Preinitialize Python from preconfig preconfiguration.

PyStatus Py_PreInitializeFromBytesArgs(const PyPreConfig *preconfig, int arge, char *

const *argv)
Preinitialize Python from preconfig preconfiguration and command line arguments (bytes strings).

PyStatus Py_PreInitializeFromArgs(const PyPreConfig *preconfig, int arge, wchar_t * const

* argu)
Preinitialize Python from preconfig preconfiguration and command line arguments (wide strings).
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The caller is responsible to handle exceptions (error or exit) using PyStatus_Ezception() and

Py_EzitStatusException().

For Python Configuration (PyPreConfig_InitPythonConfig()), if Python is initialized with command line
arguments, the command line arguments must also be passed to preinitialize Python, since they have an
effect on the pre-configuration like encodings. For example, the -X utf8 command line option enables the
UTF-8 Mode.

PyMem_SetAllocator() can be called after Py_PreInitialize() and before Py_InitializeFromConfig()
to install a custom memory allocator. It can be called before Py_PreInitialize() if PyPreConfig.

allocator is set to PYMEM_ALLOCATOR_NOT_SET.

Python memory allocation functions like PyMem_RawMalloc () must not be used before Python preinitializa-
tion, whereas calling directly malloc() and free() is always safe. Py DecodeLocale() must not be called

before the preinitialization.

Example using the preinitialization to enable the UTF-8 Mode:

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig(&preconfig);

preconfig.utf8_mode = 1;

status = Py_Prelnitialize(&preconfig);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* at this point, Python will speak UTF-8 */

Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.5 PyConfig

PyConfig

Structure containing most parameters to configure Python.
Structure methods:

void PyConfig_InitPythonConfig(PyConfig *config)

Initialize configuration with Python Configuration.

10.5. PyConfig 219




The Python/C API, )1 —2X 3.8.20

void PyConfig_InitIsolatedConfig(PyConfig *config)

Initialize configuration with Isolated Configuration.
PyStatus PyConfig_SetString(PyConfig *config, wchar_t * const *config_str, const
wchar _t *str)
Copy the wide character string str into *config_str.
Preinitialize Python if needed.
PyStatus PyConfig_SetBytesString(PyConfig *config, wchar_t * const *config str, const
char *str)
Decode str using Py_DecodeLocale() and set the result into *config_str.

Preinitialize Python if needed.

PyStatus PyConfig_SetArgv(PyConfig *config, int arge, wchar_t * const *argv)

Set command line arguments from wide character strings.
Preinitialize Python if needed.

PyStatus PyConfig_SetBytesArgv(PyConfig *config, int argc, char * const *argv)

Set command line arguments: decode bytes using Py_DecodeLocale().
Preinitialize Python if needed.

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list,

Py_ssize_t length, wchar_t **items)
Set the list of wide strings list to length and items.

Preinitialize Python if needed.

PyStatus PyConfig_Read (PyConfig *config)
Read all Python configuration.

Fields which are already initialized are left unchanged.
Preinitialize Python if needed.

void PyConfig_Clear(PyConfig *config)

Release configuration memory.

Most PyConfig methods preinitialize Python if needed. In that case, the Python preinitialization
configuration in based on the PyConfig. If configuration fields which are in common with PyPreConfig

are tuned, they must be set before calling a PyConfig method:
e dev_mode
e isolated

e parse_argv
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e use_environment

Moreover, if PyConfig_SetArgu () or PyConfig_SetBytesArgu () is used, this method must be called
first, before other methods, since the preinitialization configuration depends on command line argu-

ments (if parse_argv is non-zero).

The caller of these methods is responsible to handle exceptions (error or exit) using

PyStatus_Exception() and Py_ExitStatusException().
MHEIR 7 4 — L B

PyWideStringList argv
Command line arguments, sys.argv. See parse_argv to parse argv the same way the regular
Python parses Python command line arguments. If argv is empty, an empty string is added to

ensure that sys.argv always exists and is never empty.

wchar_t* base_exec_prefix

sys.base_exec_prefix.

wchar t* base_executable
sys._base_executable: __PYVENV_LAUNCHER__ environment variable value, or copy of

PyConfig.executabdble.

wchar_t* base_prefix

sys.base_prefix.

int buffered_stdio

If equals to 0, enable unbuffered mode, making the stdout and stderr streams unbuffered.
stdin is always opened in buffered mode.

int bytes_warning
If equals to 1, issue a warning when comparing bytes or bytearray with str, or comparing bytes

with int. If equal or greater to 2, raise a BytesWarning exception.

wchar t* check_hash_pycs_mode
Control  the validation behavior of hash-based .pyc files (see PEP  552):

—--check-hash-based-pycs command line option value.
Valid values: always, never and default.
The default value is: default.

int configure_c_stdio
If non-zero, configure C standard streams (stdio, stdout, stdout). For example, set their mode

to 0_BINARY on Windows.
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int dev_mode

Development mode: see -X dev.

int dump_refs

If non-zero, dump all objects which are still alive at exit.
Require a debug build of Python (Py_REF_DEBUG macro must be defined).

wchar_ t* exec_prefix

sys.exec_prefix.

wchar t* executable

sys.executable.

int faulthandler

If non-zero, call faulthandler.enable() at startup.

wchar_t* filesystem_encoding

Filesystem encoding, sys.getfilesystemencoding().

wchar_t* filesystem_errors

Filesystem encoding errors, sys.getfilesystemencodeerrors().
unsigned long hash_seed

int use_hash_seed

Randomized hash function seed.
If use_hash_seed is zero, a seed is chosen randomly at Pythonstartup, and hash_seed is ignored.

wchar t* home

Python home directory.
Initialized from PYTHONHOME environment variable value by default.

int import_time

If non-zero, profile import time.

int inspect

Enter interactive mode after executing a script or a command.

int install_signal_handlers

Install signal handlers?

int interactive

Interactive mode.

int isolated

If greater than 0, enable isolated mode:

222 % 10 & Python #JHA{LERTE



The Python/C API, JJ—2X 3.8.20

e sys.path contains neither the script’s directory (computed from argv[0] or the current

directory) nor the user’s site-packages directory.

e Python REPL doesn’t import readline nor enable default readline configuration on interac-

tive prompts.
e Set use_environment and user_site_directory to 0.

int legacy_windows_stdio
If non-zero, use io.FileIO instead of io.WindowsConsoleIO for sys.stdin, sys.stdout and

sys.stderr.
Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific code.

int malloc_stats

If non-zero, dump statistics on Python pymalloc memory allocator at exit.
The option is ignored if Python is built using --without-pymalloc.

wchar t* pythonpath_env
Module search paths as a string separated by DELIM (os.path.pathsep).

Initialized from PYTHONPATH environment variable value by default.
PyWideStringList module_search_paths

int module_search_paths_set
sys.path. If module_search_paths_set is equal to 0, the module_search_paths is overridden

by the function calculating the Path Configuration.

int optimization_level

Compilation optimization level:
e 0: Peephole optimizer (and __debug__ is set to True)
¢ 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.
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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_alloc_count

Show allocation counts at exit?
Set to 1 by -X showalloccount command line option.
Need a special Python build with COUNT_ALLOCS macro defined.

int show_ref_count

Show total reference count at exit?
Set to 1 by -X showrefcount command line option.
Need a debug build of Python (Py_REF_DEBUG macro must be defined).

int site_import

Import the site module at startup?

int skip_source_first_line

Skip the first line of the source?
wchar_t* stdio_encoding

wchar t* stdio_errors

Encoding and encoding errors of sys.stdin, sys.stdout and sys.stderr.
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int tracemalloc

If non-zero, call tracemalloc.start() at startup.

int use_environment

If greater than 0, use environment variables.

int user_site_directory

If non-zero, add user site directory to sys.path.

int verbose

If non-zero, enable verbose mode.

PyWideStringList warnoptions
sys.warnoptions: options of the warnings module to build warnings filters: lowest to highest

priority.

The warnings module adds sys.warnoptions in the reverse order: the last PyConfig.
warnoptions item becomes the first item of warnings.filters which is checked first (highest

priority).

int write_bytecode

If non-zero, write .pyc files.
sys.dont_write_bytecode is initialized to the inverted value of write_bytecode.

PyWideStringList xoptions

sys._xoptions.

If parse_argv is non-zero, argv arguments are parsed the same way the regular Python parses command

line arguments, and Python arguments are stripped from argv: see Command Line Arguments.

The xoptions options are parsed to set other options: see -X option.

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_EzitStatusExzception().

If PyImport_FrozenModules, PyImport_AppendInittab() or PyImport_ExtendInittab() are used, they

must be set or called after Python preinitialization and before the Python initialization.

Example setting the program name:
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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:

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 preintitialize 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) ;

(Ko<= 1ZHi)
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(FIDR=I 5 DfEE)

if (PyStatus_Exception(status)) {

goto done;

/* Append our custom search path to sys.path */

status = PyWideStringList_Append(&config.module_search_paths,
L"/path/to/more/modules") ;

if (PyStatus_Exception(status)) {

goto done;

/* Override executable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,

L"/path/to/my_executable");
if (PyStatus_Exception(status)) {

goto done;
status = Py_InitializeFromConfig(&config) ;
done:

PyConfig_Clear(&config);

return status;

10.7 lIsolated Configuration

PyPreConfig_InitIsolatedConfig() and PyConfig_InitIsolatedConfig() functions create a configura-

tion to isolate Python from the system. For example, to embed Python into an application.

This configuration ignores global configuration variables, environments variables, command line arguments
(PyConfig.argu is not parsed) and user site directory. The C standard streams (ex: stdout) and the
LC_CTYPE locale are left unchanged. Signal handlers are not installed.

Configuration files are still used with this configuration. Set the Path Configuration ("output fields”) to

ignore these configuration files and avoid the function computing the default path configuration.
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10.8 Python Configuration
PyPreConfig_InitPythonConfig() and PyConfig_InitPythonConfig() functions create a configuration
to build a customized Python which behaves as the regular Python.

Environments variables and command line arguments are used to configure Python, whereas global config-

uration variables are ignored.

This function enables C locale coercion (PEP 538) and UTF-8 Mode (PEP 540) depending on the
LC_CTYPE locale, PYTHONUTF8 and PYTHONCOERCECLOCALE environment variables.

Example of customized Python always running in isolated mode:

int main(int argc, char *xargv)
{
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:
PyConfig_Clear(&config);
if (PyStatus_IsExit(status)) {
return status.exitcode;
}
/* Display the error message and exzit the process with
non-zero exit code */

Py_ExitStatusException(status);
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10.9 Path Configuration

PyConfig contains multiple fields for the path configuration:
e Path configuration inputs:

— PyConfig.home
— PyConfig.pathconfig_warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
— current working directory: to get absolute paths
— PATH environment variable to get the program full path (from PyConfig.program_name)
— __PYVENV_LAUNCHER__ environment variable

— (Windows only) Application paths in the registry under ”SoftwarePythonPythonCoreX.YPython-
Path” of HKEY CURRENT_ USER and HKEY LOCAL_MACHINE (where X.Y is the Python

version).
e Path configuration output fields:

— PyConfig.base_exec_prefizc

PyConfig.base_executable

PyConfig.base_prefiz

PyConfig.exec_prefiz
— PyConfig.executable

— PyConfig.module_search_paths_set, PyConfig.module_search_paths

PyConfig.prefiz

If at least one “output field” is not set, Python calculates the path configuration to fill un-
set fields. If module_search_paths_set is equal to 0, module_search_paths is overridden and

module_search_paths_set is set to 1.

It is possible to completely ignore the function calculating the default path configuration by setting explicitly
all path configuration output fields listed above. A string is considered as set even if it is non-empty.
module_search_paths is considered as set if module_search_paths_set is set to 1. In this case, path

configuration input fields are ignored as well.
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Set pathconfig_warnings to 0 to suppress warnings when calculating the path configuration (Unix only,

Windows does not log any warning).

If base_prefiz or base_ezec_prefiz fields are not set, they inherit their value from prefiz and

ezec_prefiz respectively.
Py_RunMain () and Py_Main () modify sys.path:

e If run_filename is set and is a directory which contains a __main__.py script, prepend run_filename

to sys.path.
e If isolated is zero:

— If run_module is set, prepend the current directory to sys.path. Do nothing if the current

directory cannot be read.
— If run_filename is set, prepend the directory of the filename to sys.path.
— Otherwise, prepend an empty string to sys.path.

If site_import is non-zero, sys.path can be modified by the site module. If user_site_directory
is non-zero and the user’s site-package directory exists, the site module appends the user’s site-package

directory to sys.path.

The following configuration files are used by the path configuration:
e pyvenv.cfg
o python._pth (Windows only)
e pybuilddir.txt (Unix only)

The __PYVENV_LAUNCHER__ environment variable is used to set PyConfig.base_executable

10.10 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 ().
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10.11 Multi-Phase Initialization Private Provisional API
This section is a private provisional API introducing multi-phase initialization, the core feature of the PEP
432:
e "Core” initialization phase, "bare minimum Python”:
— Builtin types;
— Builtin exceptions;
— Builtin and frozen modules;
— The sys module is only partially initialized (ex: sys.path doesn’t exist yet).
e "Main” initialization phase, Python is fully initialized:
— Install and configure importlib;
— Apply the Path Configuration;
— Install signal handlers;
— Finish sys module initialization (ex: create sys.stdout and sys.path);
— Enable optional features like faulthandler and tracemalloc;
— Import the site module;
— etc.
Private provisional API:

e PyConfig._init_main: if set to 0, Py_InitializeFromConfig() stops at the "Core” initialization

phase.

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.
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Example running Python code between "Core” and "Main” initialization phases:

void init_python(void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

config._init_main = O;

/* ... customize 'config' configuration ... */

status = Py_InitializeFromConfig(&config) ;

PyConfig_Clear(&config);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* Use sys.stderr because sys.stdout is only created
by _Py InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain', "
"file=sys.stderr)");
if (res < 0) {
exit(1);

/* ... put more configuration code here ... */

status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);
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ELEVEN

XEVEE

11.1 &

Python {812 XEVEHIZIZ, £TOD Python A 7Yz b F—ElEP A>T 74 R— b —7
(private heap) 2VZHTT, 74 X— b —7FOEMHIZ, WEIZIZ Python XEVIX—2 v (Python
memory manager) HHEFIZITWVWE T, Python XV v 32— ¥ i2id. #EE (sharing). 7 X > F5E
(segmentation), FHHTEID 24T (preallocation). ¥ ¥ v ¥ 21k (caching) ¥\ o7z, B4 REIEIEER O M
S =12, HfloarR—22 v HHD T,

RIEUKERTIX. RO XEVEERE (raw memory allocator) 254 RV —F 4 ¥ 7Y AT LD X E ) EHHERE
HEHLT, 54 R—Fb—7HIiZ Python BEDETOF— X EZHBTI2DICTIREEHDH20E 5 H
WERELET, ROXEVEREREDO LIZZ, W o2DA T 27 FNEHED XA EVERIEBAEEZH D 3, ZhoiX
ALb—7%2EL, A7V 27 MIEHOFBICE - X T VEHRY O REEL VT T, Fl23 B
TV PEXFINRR TN, FHELIZESTRD AT —THATEREINE T, tWHDd, BHICIKEER
BT 2 L TRBIRESEDZ DD, HE/FRED ML — RATIPFETEZ056TT, 2D X112, Python X €Y <4
Py BEEOWL O AT 27 FVERDO X E VIREBEBICEEL E 0. AL OB 74 R—F b —
THroRAELTAEYVERZITORVEIIILTVET,

BELDIZ, 7222 2—FR0DOb e —THOXEY 70y 72T LRI T 27 bRA VX EZHELTO
&L TH, Python He —7OEHIZA > 2 7Y ZEKRPTS DT, 2—9»BZhziilfll§ 5/ mn e #
fRT2Z2TF, Python 7Y =7 bR INE Ny 7 7 2 ANS 720D — FHEMD X TV HERIE, &
ZUZJE U T, Python XEV A=%D ZD RF 2 XY FATHIZELTWS Python/C API BIEHEZ L TIT
WX,

X)) EHEORRBEE R 2720, JHREY 2 —VOEEIZRL T Python 779227 % C 94 77 VMR REL
TW3 B malloc() | calloc() . realloc() BLU free() THEIEL XS LTWERDFHA, 25 LM
Baedse, COXEVIREEBE Python XEV 32— v L OB TREEMUHLAREHELET, C DXEY
FIERIEE Python X BV X =Y ¥ 3B L2713 Y XL THREINTWT, B2 —T28ET 2720,
O L ORI REREZHEET, i3z, EHlOHNOZD6,. C 7477V 0XE Y #IEEE%E
HoTHRBIIXEVEMRLEZDBRLDTEE T, flZIX. IR Z0D &5 &FITF:
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PyObject *res;
char *buf = (char *) malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();
...Do some I/0 operation involving buf...
res = PyBytes_FromString(buf);
free(buf); /* malloc'ed */

return res;

ZOHITIE, TI/O Ny 77 ICRTBZAEVERIE C 5477V DXEYHEEKEF>TVE T, Python X €
V32—V vy —IXREDEE LTGRENS bytes A 7Y =27 b RTHRT 2R RBETT,

LIEWVWZ I ALY ORITIE, X EY OEIEX Python ¥ — FICHEE LTS 58D 5, 28745, Python
bt — 7% Python X BV AP vy DEEFRIHE205TT, HlZiE. A &7V &% C TErNLHAT
Y7 MUITHIRT 211, b= TOXEVEENHBETT, Python b =72 fio/ Bk nd 5—o0H
HE LT, JBREY 2 —hREE LTV XEVIZDOWT Python XEV 42— % 12 [BHRERME LTELWL
YWH IR ET, L ZRBERAE Y BHERN D IEF IR LRI U THMBRIC AW SR B D
FrLTd, RTOAEYEREERE Python X BV F—I v ICEETE, 4 XSV XIT LD EiERXE
VZy Y)Y ORRMREEETE ST, ZOMR. FEDOKRN T, Python XEV XA —I ¥ BAHAR—Y
ALTTarvReRXEYDaAUAT M, ZOMAS 2O FREEL Voo, BWYIREINEEZ NV A TEZZhD
DEFT, LOBITRLZEIIWCC IA4T7F7VDXREVREREKEZMES . I/O Ny 7 7 HICHERLZXEVIX
Python XV v =Y ¥ DEED SERICHNS Z B ITHEBEL T EE W,

BE:
BRI PYTHONMALLOC %2 M LT Python 2’32 X)) 70 s —X2§lHlT 22 e B TE XTI,

FREZZS KN PYTHONMALLOCSTATS ZFH LT, #i=A 7T 27 b7V —F AR EIN /KL, v v XY U
2 pymalloc XEV 7O7—42 OFMEHEREZRRTEF I,

11.2 EXEVA2T7T—X
UTROBBEES AT 070 r—2 %27y 7LET, TNHOBEBEALY FEv—7 T, GIL 2FFHLTWiR
KTHMUPHT e TEE T,

TI7ANED EAEYTOT—2— EROBEEBEFAL 3 malloc(), calloc(), realloc(), free() 0
4 PRERSINE 13 malloc(1) (HBWIE calloc(l, 1)) ZMENE T,

N— a ¥ 3.4 THEM.

void* PyMem_RawMalloc (size_t n)
Allocates n bytes and returns a pointer of type void* to the allocated memory, or NULL if the request

fails.
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0NA M ZZRT 2L, PyMem_RawMalloc(l) DMEIIN/E 2R U &k 512, AJREZR S NULL THRWIL=—
IIRBRAVEEBRLET, RSN XEY —1Zid0Whr 20t ifTbiiiE A,
void* PyMem_RawCalloc(size_t nelem, size_t elsize)

Allocates nelem elements each whose size in bytes is elsize and returns a pointer of type void* to the
allocated memory, or NULL if the request fails. The memory is initialized to zeros.

FLT &S5, 2=—27% NULL THRWRA VEZEZIRLET,

BREDBEROY A XHT0 N4 P OESRICH L TId. AIEEZL & PyMem_RawCalloc(1l, 1) 23FEINzD &
N—Y a ¥ 3.5 TBM.

void* PyMem_RawRealloc (void *p, size_t n)

pPHETRXEY TR Y 7% n AN FMZYVHFAXLET, HVI A XEHLVI A XDNZ VT ETONE
BEEINEE A

NULL T 7&K W b,

p A% NULL OI5E-UH Lid PyMem_RawMalloc(n) L5ffiTd, 25 TR n AL RIZFELWGE, X
P

EV TRy 73V XEINETHMUINERTA, BEINTZKRA > XIZIE NULL T,
p W

i ZF N0 XD HET D PyMem RawMalloc(),
PyMem_RawCalloc() OFFFHILIT X DiREARIFIUIRD FEA,

PyMem_RawRealloc (),
DEETT,

BRDKEU L 7235 E PyMem_RawRealloc() 1& NULL ZiBL., p XATOXEY T U 72 I THEMBRARAL U &
void PyMem_RawFree (void *p)

p BHETAEY 70y 72BN LUET, p \ZLEIMEOH U PyMem_RawMalloc (), PyMem_RawRealloc (),

PyMem_RawCalloc() MR LIAAETRITIUIRD THA, FALINDEGER PyMem_RawFree(p) # MU
L7217 - 72356, REROEMEICKRD £3,
p 53 NULL OFEMS LER A,

113 XEVA>R2T71x—2R

DT oBHBEIHAL T Python =71 L TXEY ZHR LD ER L0 HRET, Zhs ofEEid ANSI
C N> TETMEEINRTOVE T, 0 N4 P EERLZBOFEICOWTHERL TVET:

The default memory allocator uses the pymalloc memory allocator.

=,
=9-

IHo ORI 212iE, GIL ZIRF L TBABERH D £7,

N=YaYy 3.6 TEH: 7741 D77 —ENT AT LD malloc() 5 pymalloc 124D F Lz,
11.3. XEUA>VETI—X
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void* PyMem_Malloc (size_t n)
Allocates n bytes and returns a pointer of type void* to the allocated memory, or NULL if the request

fails.

0 N4 PRERT 22, PyMem_Malloc(l) 2SN/ Z AU &K H1C, AJREAR S NULL THRWVWIL=—7
BARAVRERLET, HERINIZAEY =TV R 2P ITHOREE Ao

void* PyMem_Calloc(size_t nelem, size_t elsize)
Allocates nelem elements each whose size in bytes is elsize and returns a pointer of type void* to the

allocated memory, or NULL if the request fails. The memory is initialized to zeros.

BHEBDBEZDOY A X0 34 FOERITH L TIE, AIAE/R & PyMem_Calloc(1l, 1) AMHINT=DLFL
X512, 227 NULL THWAEL Y X EEL T,

N—Ya ¥ 3.5 TEM.

void* PyMem_Realloc (void *p, size_t n)
pBPEITXEY IR Y 2% n AL MZVHAXLET, HOHAXEH LV XD/NXWHTETORNE
BEHEXNTEA,

p 5 NULL O5EMH UIX PyMem_Malloc(n) EEfliT3, 25 TR, n BERIZFELWEE, XEY
Ty 73V YA XENETHRREINERA, BENZKRA ¥ ZIFIE NULL T,

p P NULL THRWERD ., p l3ZFH X DEID PyMem_Malloc (), PyMem Realloc() F7z1& PyMem_Calloc()
DOHFOH LI X DIBENZTNUIRD ¥ A

BRDKM L 725G PyMem_Realloc() W& NULL ZiB L. p EHIOXEV T VU 72 X THEMBRL VXD E
xT9,

void PyMem_Free (void *p)
p BT XEV TRy ZEMBHRLE T, p IXLEIFECH U PyMem_Malloc (). PyMem_Realloc(). F7z
& PyMem_Calloc() DR LETHRIFIUIRD EHA, TR DHES PyMen_Free(p) ZMUH L7
Bl o HE. RERDEEITKRD $3,

p 3 NULL OBEMS LER A
DRI 2 88RO~ 7 a 3AERO =D IRHEINTVWEHDTT, TYPE BEED C 0BIRRL T,

TYPE* PyMem_New(TYPE, size_t n)
Same as PyMem_Malloc(), but allocates (n * sizeof (TYPE)) bytes of memory. Returns a pointer

cast to TYPE*. The memory will not have been initialized in any way.

TYPE* PyMem_Resize (void *p, TYPE, size_t n)
Same as PyMem_Realloc(), but the memory block is resized to (n * sizeof (TYPE)) bytes. Returns
a pointer cast to TYPE*. On return, p will be a pointer to the new memory area, or NULL in the event

of failure.
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Chid C 7V 7Fatyd=r0Ty, p IWICHRASNET, =7 —WHKHIIXEY 2K5 DEEIT S
i p DITLDEZRIFL TR E W,

void PyMem_Del (void *p)
PyMem_Free() &R LTS,

Eiticmz T, C API %% N 35 Z 27 < Python X &V IREBEEEEHZETUICHIT DO O aty b
PRI TVWET, 220, ZhbD~Z1id Python A—Y a YITOANL F VU EEEZHETT, Z2h0 X
WCHBREY 2 — A TREFEZATVEIDTHERELTLZE W,

e PyMem_MALLOC(size)

o PyMem_NEW(type, size)

e PyMem_REALLOC(ptr, size)

o PyMem_RESIZE(ptr, type, size)
e PyMem_FREE(ptr)

e PyMem_DEL (ptr)

114 #7>xo 707 —%

LT ORBBEIHAL T Python e =71 L TXE Y ZHR LD R LIZD HRET, Zh s ofEEid ANSI
CHEEIE>TETMELEINRTOVE T, 0 N4 P EERLZBOFEICOWTHERLTVET:

The default object allocator uses the pymalloc memory allocator.

EE: WSO EERE 212, GIL 2L TBDERD D 5,

void* PyObject_Malloc(size t n)
Allocates n bytes and returns a pointer of type void* to the allocated memory, or NULL if the request

fails.

04 FEERT S L, PyObject_Malloc(1) 2MEh/-& T2 [E T & 512, AlAEAR S NULL TR\ =—
TIRHRAVEERLET, MEINZXTY —ZidWhrR208bdiTbhi A,

void* PyObject_Calloc(size t nelem, size_t elsize)
Allocates nelem elements each whose size in bytes is elsize and returns a pointer of type void* to the

allocated memory, or NULL if the request fails. The memory is initialized to zeros.

BRERDELZDT A4 X030 34 S OERIIH LTk, AJEE4 S PyObject_Calloc(l, 1) DFRIN/zD Y
FIC X912, 2=—277% NULL THRWARA VX EBRLET,
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The Python/C API, )1 —2X 3.8.20

N—a v 3.5 Tl

void* PyObject_Realloc (void *p, size_t n)
p BHEIXEV I Y 7% n XL PCUVHFAXLET, GV XeHLVT A XD/NZWTETONE
BEHEINEE A

p 23 NULL O35EFFH Lid PyObject_Malloc(n) &5fHiTF, 5T n BERIZFHFELVWHE, X
BV TR I3V A REINETHRIREINERA, RENTRA ¥ ZIFIE NULL TF,

p A NULL THRWIRRD, p X ZN L DATD PyObject_Malloc(), PyObject_Realloc() % 721X
PyObject_Calloc() OFEFHILIC X DRI NRIFIUIR D EHA,

BRMEW L 72358 PyObject_Realloc() 1% NULL %R L. p IZRIDX BV Y 72 X THMEARAL V&
DEEXTYT,

void PyObject_Free (void *p)
pHHETXEY TRy 72 fRIRL $ 3, p GLHEIFFCH Uz PyObject_Malloc (). PyObject_Realloc ().
F721% PyObject_Calloc() DR L7METRIFIUIZ D £¥ A, ZHLIHNDHES PyObject_Free(p) %
PP L7 o 7236, REFROEFICLD $3,

p 3 NULL OBEMS LER A

11.5 Default Memory Allocators

Default memory allocators:

Configuration ST PyMem_ Raw- PyMem_Malloc | PyObject_Mal-
Malloc loc

YUY —XEINLEF "pymalloc" malloc pymalloc pymalloc

TNy ZJEILR "pymalloc_debug"malloc + debug | pymalloc + de- | pymalloc + de-

bug bug

pymalloc fEL DV YV —X ¥ | "malloc" malloc malloc malloc

VKR

pymalloc &L D7 Ny 7' | "malloc_debug" | malloc + debug | malloc + debug | malloc + debug

N

ETLER
o %ii: PYTHONMALLOC BIAK D H
e malloc: BE#EC ZA4 77 VD RAT a7 r—&, C BB malloc(), calloc(), realloc(), free()

o pymalloc: pymalloc XEY7OT—4
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e "+ debug”: PyMem_SetupDebugHooks () THREINDZ TNy 77 v 7 DflAEHLYE

11.6 XEV7O7—R2%Z2HRXAEIA1XTS

N— a ¥ 3.4 TEM.

PyMemAllocatorEx

XEYV TRy 770 —REFTLRT 27-DDOMEERTT, 40D 7 4 — L FEFELET:

Z14—IJLE

=K

void *ctx

BBl L THEIN 22— arTF
2 b

void* malloc(void *ctx, size_t size)

XEY) 70y 7EEHYTET

elsize)

void* calloc(void *ctx, size_t nelem, size_t

0 cHifbanXEY 7y 7 2EID Y
TEY

new_size)

void* realloc(void *ctx, void *ptr, size_t

XEV TRy Z7REDLETENPYI AL
3

void free(void *ctx, void *ptr)

XEY) 70y 7 RERT 3

N—Y a3 ¥ 3.5 TEMH: PyMemAllocator HiE{Ad PyMemAllocatorEz W2V 3 — L& NJz LT calloc

74—V EEMXNE L,

PyMemAllocatorDomain

TR =X XA REET 5D DHFERTT,

PYMEM_DOMAIN_RAW
RE%K:

e PyMem_RawMalloc()
o PyMem_RawRealloc()
e PyMem_RawCalloc()
o PyMem_RawFree()

PYMEM_DOMAIN_MEM
R

o PyMem_Malloc(),
e PyMem _Realloc()

o PyMem_Calloc()

FXA i

11.6. XEV7OT—RZHZXEIA1XTH
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e PyMem Free()

PYMEM_DOMAIN_OBJ
RE%K:

e PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc()
o PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
TBESNEZRXAL YOXEY Tuy 2 7asr—RERIFLE T,

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BEINFAAL YDXEY TRy 2 7nr—XERELET,

BLnwrar—&i3 081 PRERINLE E2=— 272 NULL TRWARA Y ZZIRIRFIRD %
A,

PYMEM DOMAIN RAW F XA YT, 707 —RIALy FE—T7TRIFNUIRD FXA: 77— XHIE
UHENzr & GIL 3RFERTVWERA,

MLwrar =207y 7T (128D 7 vl — X 2O S 720 & PyMem_SetupDebugHooks ()
B 2O LT, ilwr s =20 Ric7F Ny 77 v 7 2 BERE LRI D 8 A,

void PyMem_SetupDebugHooks (void)
Python X €V 70 s —XBEBONT 2R T 572007 v 7 2R ELET,

Newly allocated memory is filled with the byte 0xCD (CLEANBYTE), freed memory is filled with the byte
0xDD (DEADBYTE). Memory blocks are surrounded by "forbidden bytes” (FORBIDDENBYTE: byte 0xFD).

FATRF = v 7

o APIERZMHHL %3, Bil: PyMem Malloc () D3EID Y THNy 7 71K LT PyObject_Free() %
WECNT2 LTz,

o Ny 77 DBIBHIOEEIAAR (N 777y X —Tn—) BRI LET
e Ny 7 7HTHOFZAA (N 774 —nN=—Tn—) ZHHELET

o Check that the GIL is held when allocator functions of PYMEM DOMAIN_OBJ (ex:
PyObject_Malloc()) and PYMEM_DOMAIN_MEM (ex: PyMem_Malloc()) domains are called

On error, the debug hooks use the tracemalloc module to get the traceback where a memory block
was allocated. The traceback is only displayed if tracemalloc is tracing Python memory allocations

and the memory block was traced.
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These hooks are installed by default if Python is compiled in debug mode. The PYTHONMALLOC envi-

ronment variable can be used to install debug hooks on a Python compiled in release mode.

N—Y a ¥ 3.6 TAH: This function now also works on Python compiled in release mode. On
error, the debug hooks now use tracemalloc to get the traceback where a memory block was allo-
cated. The debug hooks now also check if the GIL is held when functions of PYMEM DOMAIN_OBJ and
PYMEM_DOMAIN_MEM domains are called.

N—3 = 3.8 TLH: Byte patterns 0xCB (CLEANBYTE), 0xDB (DEADBYTE) and 0xFB (FORBIDDENBYTE)
have been replaced with 0xCD, 0xDD and OxFD to use the same values than Windows CRT debug
malloc() and free().

11.7 pymalloc 7A%7 —%

Python 1Z1%. HFMOEWD/NEIRR (512 84 FUARD) A 7Y = 7 Mick#{b XNz pymalloc 707 — X035 Y
%7, pymalloc 12, 256 KiB QEFEY A XD 7 71V —F7 LMUNZAEY <9 EY 7R HNET, 512 84 b
XD B RELRED Y TTIX PyMem_RawMalloc() & PyMem_RawRealloc() 17 #—Nv 7 L%,

pymalloc V&, PYMEM_DOMAIN_MEM (ex: PyMem Malloc()) & PYMEM_DOMAIN_ OBJ (ex: PyObject_Malloc())
FXA v BREDT7OT—4% T3,

7V —F7ar—23 ROBEBEEHWET:
e Windows Tl VirtualAlloc() & VirtualFree().
o FIHTE 2%5E. mmap() & munmap().

o FNLANDIGEIX malloc() ¥ free(),

11.7.1 pymalloc 7)—7+707—32DHRAZIA X

N—a v 3.4 Tl

PyObjectArenaAllocator
7V—=F7ur—RERT 27D OMIERT T, 3007 4 -V REFHLET

Z14—ILF S

void *ctx Tl LTEINSZI—FaryTFX
void* alloc(void *ctx, size_t size) size N4 DTV —FEH DY TET
void free(void *ctx, void *ptr, size_t size) | 7V —F%2MHL T

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
Z7V)—=F7uar—REPEIG L ET,
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void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
TV—=FT7ur—RERELET,

11.8 tracemalloc C API

N—Ya ¥ 3.7 TEM.

int PyTraceMalloc_Track(unsigned int domain, uintptr_t ptr, size_t size)

Track an allocated memory block in the tracemalloc module.

Return 0 on success, return -1 on error (failed to allocate memory to store the trace). Return -2 if

tracemalloc is disabled.
If memory block is already tracked, update the existing trace.

int PyTraceMalloc_Untrack(unsigned int domain, uintptr_t ptr)
Untrack an allocated memory block in the tracemalloc module. Do nothing if the block was not

tracked.

Return -2 if tracemalloc is disabled, otherwise return 0.

11.9 EAH

BN TBAE L v + &2 T, BIE Hiofl% Python £ — 712 I/O Ny 7 7 2 X EVHERT 2 L 5 IcHZHM
ATz DELIMIRLET:

PyObject *res;
char *buf = (char *) PyMem_Malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();
/* ...Do some I/0 operation involving buf... */
res = PyBytes_FromString(buf);
PyMem_Free(buf); /* allocated with PyMem_Malloc */

return res;

FCa— F2RNROBEKE Yy P TENZBOENMIRLET:

PyObject *res;
char *buf = PyMem_New(char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();

/* ...Do some I/0 operation involving buf... */

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

res = PyBytes_FromString(buf);
PyMem_Del(buf); /* allocated with PyMem New */

return res;

LFOZoDBITIE. Ny 7 7 2HICRCEEE Y MB T 2BTHREL TV 2 LITHERL TS W, ERE,
HBHAEY 70 ZITNT 2FIE. B2 XEVIREEEZERT 2GMEZHS 3012, ATXEY API
773V EFoTTI ZEBBETT, UFRDA—-FRIWEZ20LI7—=23HH, ZD5H5D—DiR ks e—7
PRET 2000 X VIRERBEZRE- L TW2 0T BB (Futal) £ 5L F %2 LTVET,

char *bufl = PyMem_New(char, BUFSIZ);
char *buf2 = (char *) malloc(BUFSIZ);
char *buf3 = (char *) PyMem_Malloc(BUFSIZ);

PyMem_Del(buf3); /* Wrong —- should be PyMem Free() */
free(buf2); /* Right —- allocated via malloc() */
free(bufl); /* Fatal -- should be PyMem_Del() */

FOXEY 70 v 7% Python b — 7 L THRIEST 2R, PyObject_New() . PyObject_NewVar() . B
XU Pyovject_Del () Zffi5 &, Python B34 7Y =7 b2 XEVMRLIZDERLIZD TEET,

IHRSDBEEICOWTIE. KED CIE3HML WA TV 7 MUIDEFPLELEICHE T 20RO THAL £ 3,
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TWELVE

F7o 0 FREYR— (OBJECT IMPLEMENTATION SUPPORT)

COETIE, LA 7Y =27 FOMZERT IHEHEON L, B, BLUE~70iZoVnTHAL £7,

121 #T2x 0 b2E—TLICXEVERT S

PyObject* _Py0bject_New (PyTypeObject *type)

Return value: New reference.

PyVarObject* _PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)

Return value: New reference.

PyObject* PyObject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. $7ziC XA B VHERENIA T 27 b op ITHfL. B HIHRETD
ZM& (initial reference) ZHIAL L 5, PIHLEINA T 27 P RIRLE T, type HHEDA T =
7 FEERSBIRAR— UL OMEEZ AT 556, MEEMEABRHNRE T2 470227 Foty MTEN
ENET, ATV VOO T 4 =L FIZIZEELZRIZLEE A,

PyVarObject* PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. PyObject_Init() OETONUEZITV, AJIEIA XTIV =27 +D
LElidRSERBOHULL 5,

TYPE* PyObject_New(TYPE, PyTypeObject *type)
Return value: New reference. C ¥iigA® TYPE ¥ Python A 72 =7 b type ZH->T, HLw
Python #7227 b2 XEY EIZHRELE T, Python 7 79 27 bAY X TERINTVWEREWT 4 —IL
FEIFHHLESNERA; A7 27 bOBRAT Y ME 1 KRV ET, HRT 2 XEV OV A4 XFHA T
Y7 MD tp_basicsize 74—V R THRED ET,

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C HiE{A%! TYPE ¥ Python A 7Y x 2 b type 2o TH LW
Python #7227 b XEY EICHAELE T, Python A7V 27 bAY X TERINTVWEREWVWT 4 —)L
RIFFIlbE N ER A, HERSNZXE VX TYPE BERICIZ. type D tp_itemsize 7 4 —)LV KT
BEINTVWEY A X% size AT OREZI LN TEET, ZOBEBUL. BIZIZX IO & 5 IR
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YA ZXBRETEDZA T2 N 2EETIRENTT, —HOEBD 7 4 — LV EFDODXEVEIHYTE—
ETToZeTrusr—a YEEERS L. XEVEHOMEN M EL FI,

void PyObject_Del (void *op)
PyObject_New() X PyObject_NewVar() T HELR L7z X EV 2R L $9, @K, ZOBBEA 7Y =2
FOBRUZHEE I T WS tp_dealloc NY FILOMUIHEINET, ZOBMEZNHIHELERIZ. XEY
FEIHIE D 1FRE R Python A7V =227 FEREFELTVWARVWDT, A 727 +D7 4 —L K IZHLTT
AL TIERD £HA

PyObject _Py_NoneStruct
Python 22513 None TR Z 2347V 22 T, ZOENDT7 7L RIE, ZDOF T 27 FADKRA V&R
iS5 Py_None ~ 7 R ffibizlFiuIizh £8 A,

BE:

PyModule_Create() HIREY 2 —1D7 w7 — b AR,

12.2 @D AT U MMEEF (common object structure)

Python Tid, A7 =2 MUZERT 2 LTHEZ K ORERIEDNE T, ZOHITR=>DMHEKL ZDHH
FHFEZOWTEHAL 5,

2TO Python A 7Y =27 M3, #7Y =27 FORXEYARBDEBEHLTICH 2PBD 7 4 — FEEe2ITHE
LTVWES, ZD7 4 —/LFRIX PyObject BB X PylVarObject MITRIHEINET, ZhooRb i, o
2T Python A7 =2 P DERTEEL I ZLIIHENICHEDA TV 70 Z2flo TERINTVET,

PyObject
BTCOAT7Y =27 MUIZZOREIR L2 D TS, ZORIE, H2F 727 V28T KA v 2% F
7Yz b LT Python 255 DIRERBERPA>TVWET, BED ” VY —R7 EILFTIE, Z
DORGERICIEA T2 7 VOSBRIV AT 27 PIIMIE T 2A T 2 7 MZIDBA-oTOE T,
EBITIE PyObject THHZILWRESINTVEBAN, £8TD Python #7227 FADRA VR
PyObject* "F¥F ¥ A MTEET, XU N7V ERAT3I2& Py REFCNT ~Z 0k Py TYPE <7 a’k{fi
DIRFIUIRD FEA,

PyVarObject
PyObject ZHiHEL T, ob_size 7 4 —/L RZEML b DTS, ZoERIE, BE (length) Ot %
FOoF 7227 M2 LTHVET, ZOHA Python/C API TELNZ Z IXIFLAED D £H
Ao AYNIZT 7R AT 5I2IE Py_REFCNT ~Z W, Py_TYPE ~7 W, Py SIZE =7 vk bt iz
DEEA

PyObject_HEAD
AEREIZRLZRBROA T 27 b 2REATIHLVWELPES T2 21>~ 27 a0 T3, PyOb-
ject_ HEAD <=7 B3RO L5 ICEMEN £
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PyObject ob_base;

LB 2B Pyovject DFFa XY b ESHLTLIZE W,

PyObject_VAR_HEAD
AVRARVARAZ B R IZEIRFHOA T2 7 b ERETAMLWHERES T 2S5~ 1T,
PyObject_ VAR, HEAD <=7 13 XD X S IS E 3

PyVarObject ob_base;

RIZ®H % PyVarObject D RF 2 X P 2B T E W,

Py_TYPE (0)
Python 7Y =27 D ob_type X VN7 7L RAFT2DIfES5~rvTY, ZHUIRD LI ICEMZN
EJc

(((PyObject*) (0))->ob_type)

Py_REFCNT (o)
Python + 7Yz 2 ® ob_refcnt X Y N7 7R T 3DIMHS5~270 T, THEIRD XS ICERX
nEg:

(((PyObject*) (0))->ob_refcnt)

Py_SIZE(0)
Python 7Y =2 F®D ob_size XU N7 7ELAT2DIfES>5~r/ 0T, ZHUIRD XS ICEHIH
9

(((PyVarObject*) (o)) ->ob_size)

PyObject_HEAD_INIT (type)
L\ Pyovject BUD /2D DFIIEICER T2~ 0 T3, 2O 7 IERD IS WCEMINET,

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
#L W, ob_size 7 14—V RE &Y PyVarObject BID /- D DFIHEICEMT 2~/ v T3, 2D~/
XD LS ICEREIhET,

_PyObject_EXTRA_INIT
1, type, size,

PyCFunction
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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.

PyCFunctionWithKeywords
Type of the functions used to implement Python callables in C with signature METH_VARARGS |
METH_KEYWORDS.

_PyCFunctionFast
Type of the functions used to implement Python callables in C with signature METH FASTCALL.

_PyCFunctionFastWithKeywords
Type of the functions used to implement Python callables in C with signature METH_FASTCALL |
METH_KEYWORDS.

PyMethodDef
R D X Y v FEFEDRT 2BRICHV SR TS, ZoMERIE 4 5D7 4 — L R3S H 3

Z14—=ILEF | COB =13

ml_name const char * | XV v K%

ml_meth PyCFunction | C EHEADKA > &

ml_flags | int MUHLZED XS IATH 0TI 777y b
ml_doc const char * | docstring DNEZHTRA V&

The ml_meth is a C function pointer. The functions may be of different types, but they always return
PyObject*. If the function is not of the PyCFunction, the compiler will require a cast in the method
table. Even though PyCFunction defines the first parameter as PyObject*, it is common that the method
implementation uses the specific C type of the self object.

The m1_flags field is a bitfield which can include the following flags. The individual flags indicate either a

calling convention or a binding convention.

There are four basic calling conventions for positional arguments and two of them can be combined with

METH_KEYWORDS to support also keyword arguments. So there are a total of 6 calling conventions:

METH_VARARGS
This is the typical calling convention, where the methods have the type PyCFunction. The function
expects two PyObject* values. The first one is the self object for methods; for module functions, it
is the module object. The second parameter (often called args) is a tuple object representing all argu-

ments. This parameter is typically processed using PyAdrg_ParseTuple () or PyArg_UnpackTuple ().

METH_VARARGS | METH_KEYWORDS
Methods with these flags must be of type PyCFunctionlithKeywords. The function expects three
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parameters: self, args, kwargs where kwargs is a dictionary of all the keyword arguments or pos-
sibly NULL if there are no keyword arguments. The parameters are typically processed using

PyArg_ParseTupleAndKeywords ().

METH_FASTCALL
Fast calling convention supporting only positional arguments. The methods have the type
_PyCFunctionFast. The first parameter is self, the second parameter is a C array of PyObject*
values indicating the arguments and the third parameter is the number of arguments (the length of

the array).
This is not part of the limited API.
N—a v 3.7 THEM.

METH_FASTCALL | METH_KEYWORDS
Extension of METH FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. Keyword arguments are passed the same way as in the vector-
call protocol: there is an additional fourth PyObject* parameter which is a tuple representing the
names of the keyword arguments 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 ¥ 3.7 TE.

METH_NOARGS
FIED N R Y v RIE, METH_NOARGS 7 7 7% D756, DERIGIBPIEEEINTVWELEF v 7L
BIEDET, T5L%RAY Y Fid PyCFunction BITHR S TERD FHA, F—D %5 XXX self 17
D, BT 2= ADATI 2l b VARV ANOBIERIFT 2281280 FT, WTIUIE X o
Z A RIE NULL 127D %7,

METH_0
Methods with a single object argument can be listed with the METH 0 flag, instead of invoking
PyArg_ParseTuple() with a "0" argument. They have the type PyCFunction, with the self pa-

rameter, and a Py0bject* parameter representing the single argument.

UTROZo0ZHE, MOHELENERTDHIDOTERL, 77ADXY vy R LTHESBOFEHFRXERTHDT
T BV 2NV LU TERINZBERTHOWTERZD A, XYy FWEL TR, BKT—2 L7577
Tty PTEZEHA,

METH_CLASS
Ay FOBRIIDFHEIIE, DA Y ARV ZATRBAMATY 27 bHREINET, 2D 7 7 713 AA
HBIEL classmethod () 2o THMT 2D LR I35 AAY W K (class method) AT 2 7= DIflEibH
nxy,

METH_STATIC
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XYy FORAIDOFIBICIE B4y 22y 2Tid%< NUILL BEIIhET, 2077 7%
staticmethod() Z2ffio TAMT 2D AL #HXY v K (static method) Z4EKT 5 7D iZflibh
ESa

B —ODERIE, HEXY Y FEFEHADOHDAY v NERLBEEMZ 2050 2HIHIL $3,

METH_COEXIST
AV NEHFOERTBEEMZ 2T —FLES, METH _COEXIST #8ELRFNIE. 77 11
OB LD o T, ERPBERLEVWESIRF Yy TLET, A0y b I v XYy FT—=T71& DD
BCa— FEINZDT, BRI sq contains Ay MET7 vy 7L TWB XY v K __contains__() %%
L. 4% ® PyCFunction ®r— FZHIELES, 20757 %EHRT % L. PyCFunction 137 v 84
TV VEEEMZ BB Tr—-FEN, Xy M #EV L ES, PyCFunctions DEUH LIZT v 47
Pz PO L D b EEILINTWE DT, 25 LAEEBER D 3,

PyMemberDef
type @ C BEEARD X N LTHRIIZATWS, H2TOEELZRIHERTT, ZOMERD 7 4 —
FIZL R e BHTT:
71—k | COE =
name const char * | X > \#$
type int C MDD X ot
offset Py_ssize t | ZDX D type object BHERH DIFFTD offset /N4 X
flags int 7 4=V EHAH LEAPEAALARROPZRTEY F 757
doc const char * | docstring DNEEHETRA > X

type 37K TAD CORZTRT S T_ 270D 55D1DTT, X0 Python 267 7 RAEN 5
LE, FORXYANFMNIET S Python OBINCEBXNE T,
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Yo 0% C pf

T SHORT short

T_INT int

T LONG long

T _FLOAT FEV MR
T_DOUBLE double

T STRING const char *
T_OBJECT PyObject *
T_OBJECT_ EX | PyObject *

T CHAR char

T BYTE char

T UBYTE unsigned char
T _UINT unsigned int
T USHORT unsigned short
T_ULONG unsigned long
T BOOL char
T_LONGLONG long long

T ULONGLONG | unsigned long long
T PYSSIZET Py_ssize_t

T_OBJECT ¥ T_OBJECT_EX 23# 7> TWA DX, T_OBJECT & X ¥ \%3 NULL 72572 & £IZ None %i8§
DIzt Uy T_OBJECT_EX % AttributeError %% 3 2R T3, T_OBJECT_EX i T_OBJECT X b B
T3 del XEZIELL H0HS5 DT, TxHUL T_OBJECT Tld7% < T_OBJECT EX 2o TL &\,

flags can be 0 for write and read access or READONLY for read-only access. Using T_STRING for type
implies READONLY. T_STRING data is interpreted as UTF-8. Only T_0BJECT and T_0BJECT_EX members
can be deleted. (They are set to NULL).

PyGetSetDef
BOIORT 4 DEIRT I ARERT 3D DBEBERT T, c:cmember: PyTypeObject.tp _getset A
oy OB ST ZE W,
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Z1—JL | CDE =103
K
4T const char | J@M4
*
get getter C Function to get the attribute
®£a setter EfZt Y /HIRT 2EEO C 58, BB a. BEEHEARD
HAHICRD £9,
doc const char | fEED KF a2 X7 — a Y XFF
%k
closure void * getter & setter DIBMT — X 2Rt T 25, A 7> a Y OBIBKRA » &,

The get function takes one PyObject* parameter (the instance) and a function pointer (the associated

closure):

typedef PyObject *(xgetter) (PyObject *, void *);

RIDF 721 R NULL IS DEG IR EEFHLVWSEBERLE T,

set functions take two PyObject* parameters (the instance and the value to be set) and a function

pointer (the associated closure):

typedef int (*setter) (PyObject *, PyObject *, void *);

BUEZHIERT 25813, 2 BHD RS A —XIZ NULL Zf8E L3, KN L75E1F 0 2. R L-GEE
-1 ZFH e LTRLET,

123 BAToxo +

A RANORZ EFRT ZH5EIK: PyTypeObject MHEAIZ. BZ5< Python £ 73 =227 b A7 20T
HEERMEERD 1 DTL x5, BA 7Y =7 M& PyObject_*() FX PyType_*() RO TIZ T4, 1
LAED Python 77V r—yayiteo>T, ILTHHADD ZEELTIRBELERA, BA TP 27 MIA T
Pz IBEDEIRXIRES D RRDZEMTINE. 4 VX T) XARSH 7 EZERT 2ILREY 2 —L
TIRIFEICEHERFETT,

BAT7Y 7 MIEEDR! (standard type) IZHARZ 2R D RKRELMEER TS, FRA TV 27 VIZ L DE
PRELTED., Z20IFL ALY C EBANDKRA V& T, ZA2hOBEIIZORIORED/NI WD 2 FEHEL
TVWET, ZOfiTIE BATV2 7 bOET 4 =L RIROWTEHEIZHHAL T, &7 4 —L R, HhEkRAT
HELS 2 IEFICHAE ATV T,

RDZA4 v 27077 Ly 2MAT, ERF HiTl& PyTypeObject DEK Y ffiuviT % —H CHET = 2§l % &
HTVET,
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1231 24y o)7L >R

"tp slots”

PyTypeObject Slot*! B XY v B /%R 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 ?
(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 G
_ getattr_
tp_setattro setattrofunc _setattr ,  delattr___ X X G
tp_as_buffer PyBufferProcs * %
tp_flags unsigned long X X ?
tp_doc const char * ~_doc__ X X
tp_traverse traverseproc X €
tp_clear inquUiTY X G
tp_richcompare richemp func It , le_ eq_, | X G
ne gt ,  ge
tp_weaklistoffset Py_ssize_t X ?
tp_iter getiterfunc _ iter X
tp_titernext tternext func __next_ X
tp_methods PyMethodDef || X X
tp_members PyMemberDef || X
tp_getset PyGetSetDef || X X

RDR—TITH<

12.3. BFT>z I b
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R 1-FIOR—IH5DHEE

PyTypeObject Slot™! ) XY Y R/ ASHEN Info*2
a T I

tp_base PyTypeObject * ___base_

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 inttproc _init X X X

tp_alloc allocfunc X ?

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

COUNT_ALLOCS 23EFESNTWVAHE. XD (NHEMH) 74— PR 9

e tp_allocs

LIS THEbA TV S Ay ME, 20 (REMNR) FHERTHZ Z ZRLTVET, IHENTHbITWS 21y M,
AHLEHE LTI EZRETY, AFENTHOATVE Rny M3, NETOAEONET, (HHEiEL LTO) "<R>V 13,
DT 4=V EFPREATHZ 2 (NULL THRWI L) ZEKRLET,

*2 3

”0O”: set on PyBaseObject_Type

o=

”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

L
|

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 t] | fectively inherited throueh | attribute lookun chai
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e tp_frees

e tp_mazalloc

e tp_prev
e tp_mnext
sub-slots
Slot it BFHXY Y 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 __sub_
nb_multiply binaryfunc _ mul
~ rmul
nb_tinplace_multiply binaryfunc _ mul_
nb_remainder binaryfunc _ mod___
___rmod____
nb_inplace_remainder binaryfunc __mod_
nb_divmod binaryfunc __divmod____
_ rdivmod__
nb_power ternaryfunc ___pow___
___Ipow__
nb_inplace_power ternaryfunc ___pow___
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 _Ishift
RDR—=IIHEL
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R 2-AIOR—IHS5DHEE

Slot B XYy R
nb_rshift binaryfunc _rshift_
_rrshift
nb_inplace_rshift binaryfunc _ rshift
nb_and binaryfunc _and_
~ rand
nb_inplace_and binaryfunc __and___
nb_zor binaryfunc ___XOr___
___IXOr____
nb_inplace_zor binaryfunc __ Xor___
nb_or binaryfunc __or___ __ _ror_
nb_inplace_or binaryfunc __or_
nb_int unaryfunc __int_
nb_reserved void *
nb_float unary func _ float_
nb_floor_divide binaryfunc _ floordiv____
nb_inplace_floor_divide binaryfunc _ floordiv___
nb_true_divide binaryfunc ___truediv___
nb_inplace_true_divide binaryfunc ___truediv__
nb_index unaryfunc __index___
nb_matriz_multiply binaryfunc _ matmul
~_rmatmul
nb_inplace_matriz_multiply binaryfunc __ matmul
mp_length lenfunc _len
mp_subscript binaryfunc _getitem_
mp_ass_subscript objobjargproc __ setitem |
_delitem___
sq_length lenfunc _len_
sq_concat binaryfunc __add___
sq_repeat ssizeargfunc _ mul_
sq_1item ssizeargfunc _ getitem
sq_ass_titem ssizeobjargproc _ setitem_
~ delitem_
sq_contains objobjproc ___contains____
sq_inplace_concat binaryfunc _dadd___
sq_inplace_repeat ssizeargfunc __imul_

;xa)/\n_b‘\‘:l:ﬁ(
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R 2-AIOR—IHS5DHEE

Slot B B
bf_getbuffer getbufferproc()
bf_releasebuffer releasebufferproc()
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A0y bDEHRE (typedef)

EEE (typedef) 5|48 w|OER
allocfunc PyObject *
PyTypeObject *
Py _ ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyUbject ©
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See Slot Type typedefs below for more detail.

12.3.2 PyTypeObject &

PyTypeObject DMEREFRIE Include/object.h THROFHNZIZTTT, ZROFMEEI DI, T2
WFERZRDIELET:

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */

Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall_offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suttes for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;

PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;

setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */

PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* call function for all accessible objects */

traverseproc tp_traverse;

(KDR=12%i )
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(FIDR=I 5 DfEE)

/* delete references to contained objects */

inquiry tp_clear;

/* rich comparisons */

richcmpfunc tp_richcompare;

/* weak reference enabler */

Py_ssize_t tp_weaklistoffset;

/* Iterators */
getiterfunc tp_iter;

iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */

unsigned int tp_version_tag;

destructor tp_finalize;

} PyTypeObject;
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12.3.3 PyObject XO0v ~

AT =7 MEERIE PylVarObject MEERZHLR L7z H DTT, ob_size 7 4 —/L FiX. (B class SLHME
O3 type_new() THMEND) BINNRENIIWE S, PyType_Type (XXX A7) X tp_itemsize AL
THDTHERLTLZEZ W, ThAbB, A YRAXYRA (DEDVMATY 227 1) 1T ob_size 7 4 —/L ROTEE
LRI BDOFEA

PyObject* PyObject._ob_next

PyObject* PyObject._ob_prev
INSH5D7 4 =N FiE~2Z v Py TRACEREFS N ERINTWVWEIHEDAFELEL ¥ 3,
PyObject_HEAD_INIT v 7 u%ffi5 ¥, 74—/ LK% NULL iIZ#JH{L L 3, BNICXEVRERS N
TWAA TV 7 b Tl ThHEDT7 4 — L RIZHEICNULL DFETT, BINCXEVERINEZ L 7Y =
JrDHBE, ThHEZ207 4= Rk, =7 LD 2TO #ERHFOF TS =27 v bRB2ZEY VI
ANTAITO=27 vV Y7 F2IEbNET, ZOZid3AkT Ny ZJHMHHATE £3; BT
(. BRIFZEL PYTHONDUMPREFS 2588 E SN TWVWS L ZZ, 077 LADOETHRTREATHER L TWS 47
7 bEHIT 500 ME—DRFITT,

.
Y TRATEXZDT 4 =L FEMELEEA,

Py_ssize_t PyObject.ob_refcnt
A7 x27 s OBHH Y T, PyObject_HEAD_INIT X Z DfE% 1 WHIHHLL £ 3, EICXEVE
RENFHA T 27 FTE, BDA VAR R (ob_type DY T AHEIELTWEA TV =2 1) 135
BEHIT Y P T 2HRICE BDERA . BINICXETVEEINZEA TV 27 OGS, 4 VARV RAIX
ZRAT Y FOMRIZ BODET ,

by
Y TRATEZDT 4 =L FEHELEEA,

PyTypeObject* PyObject.ob_type
HMAKDOEL BIOZWHET 5L XXRXA T TF, PyObject _HEAD_INIT ~ 27 v TR, #@H
& &PyType_Type 22D £3, L L. (A%< td) Windows THIHTZ 2HH 0 — FA[RER LR
EY2—VTiE, ary 4 J@3EMBRNLTE R X2 DT, £ T, BoblE LT,
PyObject_HEAD_INIT (% NULL %27 L CTHIHHL L TH =, MMOBIEZIT S ANTEY 2 — L OFIHILEIEL
THRINZZD 7 4 =V REFIHHET 2 22 2R TVE T, ZOREEZUTO XS5 I/TVETS:

Foo_Type.ob_type = &PyType_Type;

Lo EZ ZYUTE2HOVDLREZA VAR AERIDBHENICLTELRTNIERD T8 A,
PyType_Ready () & ob_type %% NULL % ¥ 5 X, NULL DBFEITIFILIES 5 2D ob_type 7 4 —IL
FTHIHEAE L £ 3, ob_type 7 4 —L DY R TRWES, PyType_Ready() 3 D7 4 —VFEEFEL
FE A
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IR

YT RATEIDT 4 — LR EHELET,

12.3.4 PyVarObject XOv bk

Py_ssize_t PyVarObject.ob_size

B AT VIERINTWARRA T 2 7 FOBFAE, 207 4 — L RidEaicwiiftan g3, B X e
VHEREXNTWBRA T 2 7 VDA, TD7 4 —L FIINEMERH XN 2Rk E®R2Hb 5,

R

YT RATEIDT 4 =L FEHELEEA,

12.3.5 PyTypeObject XOw k

Each slot has a section describing inheritance. If PyType Ready () may set a value when the field is set to
NULL then there will also be a "Default” section. (Note that many fields set on PyBaseObject_Type and

PyType_Type effectively act as defaults.)

const char* PyTypeObject.tp_name

BOAHTDBA > TS NUL IR XNz FHANDEA YR TT, EV2a— 1D a— "\ LERL LTT
JRRATEZHOGE. ZOXFINIFTRIREY 2 —N%, Fy b, ZLTHOARTEHE SCFINTRD %
T HARAARIDIGE, REOMMOLRITE, BV 2a—ARH 2y 5 —IDY TEY 2 —ILDEFE., %L
RNy —=VEBPERREY 2 —AELD—FIZHR->TVET, flZIE, v Fr—Y PHNOYTEI 2 -1
QRASTWVWEEY 2—/L M ATEREINTWVWS T I, tp_name % "P.Q.M.T" WZHHLL 5

A B VBRI NZEA T 2 7 FOBFE. D7 4 —L FIZHEICROLENCR D, B 2 — L4413 H
DEFENTHF— '__module__' WX T2MHEYL L THRMIZEAEFEENET,

HINCX BEVERE N B F 7Y 227 FDBEA, tp_name 7 4 —/LRIZIE Ry FHBAEFTHATVWBIETT
T, HEDF Y b XD HENTH BEDLFHNEARIE _ _module. BYEX LT, £ Fy FXDEACH
2853 __name__ B L T7 7€ ATEZ T,

Fy DA TWRWES, tp_name 7 4 =)L ROWNERTH __name__ BHEICR D, __module__ J8
X FIRD XS ICHOFENTHRIICE Yy PLARWHED) RERICEZDET, 20D, Z0RIIX
pickle (Lt TERWZ I D FET, X 51T, pydoc BMEMTEES 2 — L FF a2 XY FDYRAMIHHES
RN ET,

This field must not be NULL. It is the only required field in PyTypeObject () (other than potentially

tp_itemsize).

k-
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B TRALFIZZDT7 4 =V FEHEAL THA,

Py_ssize_t PyTypeObject.tp_basicsize
Py__ssize_t PyTypeObject.tp_itemsize
IHEDT 4 = RIE B VAR ADANL MY A XERFETEZLIICLET,

AN o0FESI DD T BERA Y RAX T ZADENL, tp_itemsize 7 4 —L F3EO T, AJEREA
VARV ADIE tp_itemsize 74— RMBIEX O DMEHICKED £, BIEREA Y RAXRAOMDGE, £
TDA VARV RIFFELL tp_basicsize THAOLNVA kD 3,

AIZERA VARV ADMDIGE, 4 Y RAZ 2 ZI2IE ob_size 7 4 — L EWRLTEHRLT. A VAR VR
DHAREINEZLXT T2 D" RE” LT, tp_basicsize & tp_itemsize D NfEEZRELAZHDIC
hET, N OEITEE, { AKXV AD ob_size 7 4 — /L FIZEREINE T, L LHENDPVWL O0dH
DET: HIZIX, BETIRADIEE ob_size IXffioT, {1 YRAXVADRIMHEPATHEZ%E/RL, N
BiAlX abs(ob_size) 127D £3, F7/2. ob_size 74 — L ERHIhHLWVoT, DI LA VARY
AU ERTHE I ZEHRLERA (BIZI1E. VA MIOEEKRIEEREDA Y AX Y 2B 512500
b3 A VARV RIZIIHB AL EKREZR o7 ob_size 74—V FBHD FT),

HEARY 4 2, PyObject HEAD =7 R ¥£7:1% PyObject_VAR_HEAD =71 (4 Y ARV AfEER T EF
TH2DRfEo/B 60037 0) TESENTVE T 4 =L EBASTVET, EHIT, _ob_prev BXU
_ob_next 74 —ILEBHIGEE, THEDT7 4 — L FdH A AMEINET, > T, tp_basicsize
DELWHHLEEZB 2121, A VAR VAT —RZDLA TV V2EST 205 fERICH LT
sizeof HETEMO LrdHh VA, EART A 2K, GC ANy ZH AL XEA>TWEE A,

TIA YA MCHETAER: ZEBOBRERZHLET SBEICREDT 74 Y XY PR EE L D55,
tp_basicsize DEIZKZ DT RIFNIXRD T/ A, Bil: H 28D double DEHIZFHEELTWE E L
£3, tp_itemsize \& sizeof (double) TF, tp_basicsize M sizeof (double) (ZZTWEXIhZ
double D7 74 ¥ XY PHERT 2V A4 RLARET 2) O OH A X2 L51CF230E7T0r 5
YDEETT,

For any type with variable-length instances, this field must not be NULL.
o

INBEDT 4 =V RIEYTRA I AR INE T, FHEXAL TH 0 TR tp_itemsize BFio T
WGE, BEX A TOFERIKREFEL T, —BRINCEY 724 FTHlD 0 THRWER tp_itemsize IT
HETDHDOREIRETIEHD FH¥A

destructor PyTypeObject.tp_dealloc
A VARV ADT AT 7 ZBADEA 2 TT, ZOBEIE (HET None % Ellipsis DHED & S
) A YRRV ADBRL TRV RRENBZNVTHRVRDBTERLZTNEZZD FHA, 75 F vl
RDEH TS

void tp_dealloc(PyObject #*self);
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FA N7 7 ZXERE. BRI Y NDBFTICE 072 o 1B Py_DECREF() % Py_XDECREF() =7 1
PONUTHINET, MOHEIRERETIE. A VARV RABEEFELI TN, 4 VAR RITHT
ZHBBIEL BVIRETT, AN 7 ZBBEA VARV AREBEL TV I 2TOSBEMBHRL, A
VARVADPHERLTOVWERTDORAEY Ny 7 7% (Ny 7 7 ORI - 72BBITNIET 2 X €Y
PRI ZH 5> C) IR L. ZOTD tp_free AHEMUH L ET, D2V T XA TEERTE R
W (Py_TPFLAGS_BASETYPE 7 2 7'Mt v F 3N TWARW) HE, tp_free DIRODICATI 27 FDX
TV R (deallocator) ZEHEMEIIHLTHILEVERA, A7V =7 FDOXEVYBREBIZ. A
VARV ADRAEVHEREATI BRI o BEBICHIE L 2 DTRIFNER D ERA; A VARV A%
PyObject_New() % PyObject_VarNew() TXEV LR LG I, ME PyObject_Del () &,
PyObject_GC_New() % PyObject_GC_NewVar() THERL 723BE I PyObject_GC_Del () V¥,

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) ;

IR

YBITRALFEZDT 4 — L FBRELE T,

Py_ssize_t PyTypeObject.tp_vectorcall_offset

An optional offset to a per-instance function that implements calling the object using the wvectorcall

protocol, a more efficient alternative of the simpler ¢p_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 vectorcallfunc pointer. The signature is the same

as for _PyObject_Vectorcall ():

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

<s*kwnames)

The wectorcallfunc pointer may be zero, in which case the instance behaves as if
_Py_TPFLAGS_HAVE_VECTORCALL was not set: calling the instance falls back to tp_call.

Any class that sets _Py_TPFLAGS_HAVE_VECTORCALL must also set tp_call and make sure its be-
haviour is consistent with the wectorcallfunc function. This can be done by setting ¢p call to

PyVectorcall_Call:

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

respectively.

This function is intended to be used in the tp_call slot. It does not fall back to tp_call and it
currently does not check the _Py_TPFLAGS_HAVE_VECTORCALL flag. To call an object, use one of
the PyObject_Call functions instead.

AR 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, possibly making it inconsistent with the vectorcall

function.

7AMR: 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 TZH: This slot was used for print formatting in Python 2.x. In Python 3.0 to 3.7, it

was reserved and named tp_print.
o

This field is inherited by subtypes together with tp_call: a subtype inherits tp_vectorcall_offset
from its base type when the subtype’ s tp_call is NULL.

Note that heap types (including subclasses defined in Python) do mnot inherit the
_Py_TPFLAGS_HAVE_VECTORCALL flag.

getattrfunc PyTypeObject.tp_getattr
F T arDRA Y RT, get-attribute-string 2175 BB ZEIBL £ 3,

ZD7 4 —VRIFIHERTT, TOT7 44—V REERT S & XL, tp_getattro B EFRIU X 5 CEIEL.
JEE#E Python XT3 4+ 7Y = 7 b T3 C XFHITHRET % & 5 R T LS5t
2D EHEA

R
Group: tp_getattr, tp_getattro

ZDT7 4=V RiE tp_getattro HITH T XA FITHREINES: TRDE, ¥ T XA TD tp_getattr
BXU tp_getattro BIIT NULL DIFE, 7 XA FIIREX A T8 tp_getattr ¥ tp_getattro
Wi HMAEAL T,

setattrfunc PyTypeObject.tp_setattr
FTarDRAVRT, BIEORE LHIFRZIT OB ZHL £ 5,
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ZDT7 4=V RIFIHERTT, TOT7 44—V FZERT S L X, tp_setattro BARERIU X 5 ITEIEL.
B Python XFEF A 7Y =7 FTldie C XFHTHRET 3 &5 REEET L LR
“hERA.

o
Group: tp_setattr, tp_setattro

ZD7 4= RIX tp_setattro LY T XA FITHRSINET: Thbb, 784 7D tp_setattr
BELU tp_setattro BHIZ NULL DIFE. 7 XA FIIHIEX A Th 5 tp_setattr & tp_setattro
T DAL 3,

PyAsyncMethods* PyTypeObject.tp_as_async
BMOMERZIRTRA V2 TT, ZOMEKRIZ. C LRILT awaitable 78~ Al e asynchronous
iterator 70 N ANEEETEF TV 27 FEFIKERTE 74— A FEFBEE T, FLWVI 2IE async
FTO U MEER 2SR TIEEI W,

N— a v 3.5 TEM: MEiE tp_compare % tp_reserved & L THIGNTWE L7z,
i
tp_as_async 7 4 =)V RIFMRINFERAD, ZHIEENS 7 14 —L ROEBICHE XN E T,

reprfunc PyTypeObject.tp_repr
F 7 arDRA RT, HAABBEE repr() ZFHEL TV EELET,

The signature is the same as for Py0bject_Repr():

PyObject *tp_repr(PyObject *self);

COREIEFINA 7Y = 7 M Unicode A 7Y =7 b RIRERIFIUIRD £ A, HERIIE, 2D
BAGR S FHNZ, BEYIRERIET eval O WE LGS, RICEZFOA 7Y =27 M2k 2 X5 XXFS|
TRINUILD FB A, FARERBEICE, A7 =27 PO EN LB LIENED A7 "< 25604
FoT "> TROLXTFHNZREZRTIUILD T Ao

.
P TERALFZZDT7 4 — NV FEHEL T T,
F7#FILE

TDT 4 =L EDHREZINTVRWIES, <%s object at %p> DERE & 2 XFHMRINE T, %s &
BIDLRN, Yp EA TPz 27 FDRXEY 7 FLRARKEBERZONE T,

PyNumberMethods* PyTypeObject.tp_as_number
BE7 ot alzRZE L BMOBEREZRE TR V2T, TASDT7 4 =L FIZOWTIE HiEAT
T hMEER THHEA TV T,
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ik
tp_as_number 74—V FIZMERINFVBAD, TZDEFENE T 1 —)L ROBMEFNCHARI N E T,

PySequenceMethods* PyTypeObject.tp_as_sequence
= yA70 b alEFELBNOMERZHET KA Y 2T, ThHD7 4 =N FIZOVWTIE & —
TYAATTO TV MEER THMEIhTVRT,

i
tp_as_sequence 7 4 — )LV RIZMEERINFRAN, THZEETND 74—V FHEFICHEES N E T,

PyMappingMethods* PyTypeObject.tp_as_mapping
~vbErr7n b alEIERLIGEMOMERZIET RS Y X TY, TRHDT7 4 = FIZOWTIE T
TATo U MMEER THHIATVET,

fE:
tp_as_mapping 7 4 =V FIZHR I N ERAD, THUTEEND 7 4 — L RBEHICHERE N E T,

hashfunc PyTypeObject.tp_hash
T ayDERAYRT, HMAHAHEE hash) ZHREL TV LK ZHEL $3

The signature is the same as for PyObject_Hash():

Py_hash_t tp_hash(PyObject *);

ZORIEUE C © long BOEZIEERIIHRD A, BHEFIZIE -1 ZEDVHEICLTEIRD FEA; Ny
Y aflOFEFIC T T —PE LRSS, BRI EEY P LT -1 ZRIQIERD H 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().

D7 4 =V RIZBARIIZ PyObject_HashNotImplemented () WCEET S I & T, i type 2HD Ny
TaXYy ROMEE IOy 752N TEET, Z4UX Python L~ULT®D __hash__ = None ¥ [F%¥
IR XN, isinstance(o, collections.Hashable) AIEL  False ZRT k5 h Fd, ¥dF
72AHETH 5 Z L ICHFER L TL XV - Python L X)L'C __hash__ = None ##&%/EJ % Z & T tp_hash
A1y ME PyObject_HashNotImplemented() WZEEINET,

.72 8
Group: tp_hash, tp_richcompare

D7 4= FIE tp_richcompare L HIZH T XA FITHKEINET: Thbb, v T4 T
D tp_richcompare B XU tp_hash DM F & dH NULL D& &, 724 TEEEXALA THh 5
tp_richcompare ¥ tp_hash ZHF L DAL ET,
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ternaryfunc PyTypeObject.tp_call

AT aVDRAVERT, A7 27 FOMUHLZELEL TV IBBEELET, A7V =7 Mo OH
LAJRE TR WG EICIE NULL I LR AUIR D /A, ¥ 732 F v I& PyObject_Call() ERILTT,

PyObject *tp_call(PyObject *self, PyObject *args, PyObject xkwargs);

k.

P TERALFZZDT 4 — NV REHEL T T,

reprfunc PyTypeObject.tp_str

A7 avDRAVET, HAAADHEE str() ZEEL TV IEBEIBELET, (str PEDO—DIZ7 5
Jele®, str() W str DAVAMI I XENFOET I EIKFERLTLZEN, ZOaY R T 7 RIFERE
DI %IT S T PyObject_Str() ZMUIH L. E5IZ PyObject_Str() BZ DAY RIZFUHT Z
YICRDET, )

The signature is the same as for PyObject_Str():

PyObject *tp_str(PyObject *self);

ZOBBIEISTFHNA 7Y = 7 b Unicode 7Y 27 M EBRERITFIUIRD A, THEA TV =2 b
%7 h DR d < (friendly)” BB L ZXFAITRINEZRD FHA, L0550, ZOXFHNdL bl
print() BARTHDON S Z L IR BZRELLHHTT,

R
VTR SZZDT7 4 — NV REHEAL T,
F7#ILEbE

ZDT7 4=V EPRESNTOVRWEE, FHIERBZIRTDIZIE PyObject_Repr() BIEFHEH
£7,

getattrofunc PyTypeObject.tp_getattro

F 7T arDRA 2V ERT, get-attribute ZFEEL TWLEEERL 3,

The signature is the same as for PyObject_GetAttr():

PyObject *tp_getattro(PyObject *self, PyObject *attr);

HEOBMMRELEIEL TWDS Pydbject_GenericGetAttr() I D7 4 —L RIZRELTEL 720 T
WOBEIREAN T,

k-

Group: tp_getattr, tp_getattro
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ZDT 4=V RIE tp_getattr EHITH T XA AR SINET: TRhbDE, 77X A TD tp_getattir
BEIU tp_getattro BT NULL DIFE, 7 XA FIIHIEX AL THh S tp_getattr & tp_getattro
WA bAL ET,

T7#ILE
PyBaseObject_Type uses PyObject_GenericGetAttr().

setattrofunc PyTypeObject.tp_setattro
FTTarDRA RT, BIEORE LHIFRZIT OBz L £ 5,

The signature is the same as for PyObject_SetAttr():

PyObject *tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

E 51, value IZ NULL Z48E L TBRIEZHIFRTZ 2 L 51 LATHARRD 2E8A, BROA 7Y =2 ME
HREZELEL TV Pylbject_GenericSetAttr() ZZ D7 4 =)L FIRELTEL L2V TWVWOHE
FERTE,

IR
Group: tp_setattr, tp_setattro

ZDT 4=V F& tp_setattr HITH T XA SRS NET: $DB. ¥ 7 X4 TD tp_setattr
BXU tp_setattro BT NULL DIFE, 7 XL TIIREX A T 5 tp_setattr ¥ tp_setattro
Wi HAEAL 5,

TI7#4ILE
PyBaseObject_Type uses PyObject_GenericSetAttr().

PyBufferProcs* PyTypeObject.tp_as_buffer
Ny 77408722 RELTVEFT7Y 27 MZOAMHET 5, —HD 7 1 —L NEEH A - 72l
DWERZEIRTRA VX TT, BEKRNDOET7 4 =V RiE Ny T 7F T2 MEER (buffer object
structure) TBAL ¥ 3,

ik
tp_as_buffer 74—V FAKEIMHESINELADL, ZHICEEND 7 4 —L FIAMERNCHEA S E T,

unsigned long PyTypeObject.tp_flags
CD74—=NVRREART Z7HBREEY PRAZTE, W OhD7 5 7EF, FEDRRIIBWT
ZHINZ Y T4 ZADBEHENZ e 2R LET,; 20D 75703, BA 79227 b (H30IE
tp_as_number . tp_as_sequence . tp_as_mapping « B X tp_as_buffer WS L TV 2 LIRIKAEE
WHER) ORED 7 4 =L FED 55, BEPSHEFTT 5 LFELTOVEDTTIERVS DREIMICH -
TR I ZRTEDIMEONET; 7577y IR Z7 Y 7ENRTVIRR, 757 7BPRELTVWE 7 4 —L
FIZE7 72 AL RO DIC, ZOfEiEEas NULL 12720 TW5 E AR I RITFIUIRD 8 A,
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IR

D7 4=V FOMKIZAAASTVET, IZLALDT 7 Z73EANCHAINET, Thbb, BE
RATDT7 778y bBRESNTVD, ¥ T7RATDT757 7y bdZhZ5| EWHE X T, JLRHK
REMSE R DI AR S N 2 /B, TRREEEMERICBRT 2 75 7y MAME ICHARShE T, 742D
b, HEXA TDT 77y P OMEIZR, TRRIEREEREARND R A 2 e iz, 37 &4 Ficav—3ng
9o Py TPFLAGS_HAVE_ GC 7 77 ¥ v M tp_traverse 7 4 —)LRE tp_clear 7 4 —/L K & IIZHE
EINET, Thbb, ¥ 77X FITBWT, Py _TPFLAGS_HAVE_GC 77 7Yy v B2V 73N TV,
tp_traverse 7 4 —)V R ¥ tp_clear 74—/ FOFETEL NULL 1272 o TV A H IR I NE T,

T7#ILbE
PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE.
Bit Masks:

TRIZBIF2Ly bR ZBBEERINTVWERHDTT; 77270 | HETFTHEREE- T tp_flags
74—V EDEEZERTE %3, PyType_HasFeature() 7 RIZMr 75 7fl, tp BXU f 2 b,
tp->tp_flags & f DIIEE RN E S IRFET,

Py_TPFLAGS_HEAPTYPE
This bit is set when the type object itself is allocated on the heap, for example, types created dy-
namically using PyType_FromSpec (). In this case, the ob_type field of its instances is considered
a reference to the type, and the type object is INCREF’ed when a new instance is created, and
DECREF’ed when an instance is destroyed (this does not apply to instances of subtypes; only the
type referenced by the instance’s ob_ type gets INCREF’ed or DECREF’ed).

k.
77

Py_TPFLAGS_BASETYPE
BEHNOBIDHERX A T LTHZ 255122y PENEEY T, ZOEY bRZVT7RBIE Z
OBDY TR A TIFERTEFEA (Java IZBIF 3 "inal” 75 Rz 7 A2k D £7),

k.
77

Py_TPFLAGS_READY
AT 27 bW PyType_Ready () TREXWIHLEN 2Ly bENhEE Y FTT,

k.
77

Py_TPFLAGS_READYING
PyType_Ready () WX 2WA 7Y =7 b O@HALAIEHICE Y PXNBZE Y T,
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R

777

Py_TPFLAGS_HAVE_GC

ATV M BAR—YaALrTay (GC) 2 E—FF2HEEKCEY PENZE Y bTT,
DLy Iy PENRTWBEAE, £ ¥ AKX RE PyObject_GC_New() % ffi o THK L.
PyObject_GC Del() Zffio THHE LRI ARD £ A, FLVWERIE BREBAR—2OL
223 Y R—Fr92 ZHDET, 2Oy ME. GC IKBET 27 4 =L F tp_traverse B&
U tp_clear BWRIA T2 7 PIFET 2 Z 2 D RLTVET,

ik
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

A 7027 P BLUBRBEBERORED 7 4 -V FOFEEOERICHEET 24
TOEL Y "6 R2EY PRI TT, WIRTIWE, ZOE Yy PR ZIZEMUTOE v b
Py_TPFLAGS_HAVE_STACKLESS_EXTENSION 3 X ¢X Py_TPFLAGS_HAVE_VERSION_TAG A3 A o T\
£9,

R

777

Py_TPFLAGS_METHOD_DESCRIPTOR

This bit indicates that objects behave like unbound methods.
If this flag is set for type (meth), then:

e meth.__get__(obj, cls)(*args, **kwds) (with obj not None) must be equivalent to
meth(obj, *args, **xkwds).

e meth.__get__(None, cls) (xargs, **kwds) must be equivalent to meth(*xargs, **kwds).

This flag enables an optimization for typical method calls like obj.meth(): it avoids creating a

temporary “bound method” object for obj.meth.
N—a ¥ 3.8 TEM.
AR

This flag is never inherited by heap types. For extension types, it is inherited whenever

tp_descr_get is inherited.
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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
INBHDT 5 7E PyLong_Check () D & 5 7RBAED, BN H2MABALIDYT 77 5 A5 0%
FZEIHMT 201 bNE ST, COEHDF = v 7% PyOvject_IsInstance() D & S5 KX
FryZXDbEETT, HAAAREZWRLIZMEOR T tp_flags TEYNCHETNET, £
SLRVWE ZOHMNEOZ a— KTk, CARF =y ZOHEMELNZPICE o TIR2HEADEL -
TLESTL& I,

Py_TPFLAGS_HAVE_FINALIZE
BURGEIRIC tp_finalize ATy PAFEL TWVWDH E XY FENDE Y T,

N— a v 3.4 TEM.

N— a ¥y 3.8 TIH#LE: 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.
i

This bit is set on static subtypes if tp_flags is not overridden: a subtype inherits
_Py_TPFLAGS_HAVE_VECTORCALL from its base type when the subtype’ s tp_call is NULL and
the subtype’s Py_TPFLAGS_HEAPTYPE is not set.

Heap types do not inherit _Py_TPFLAGS_HAVE_VECTORCALL.

FAMR: This flag is provisional and expected to become public in Python 3.9, with a different name
and, possibly, changed semantics. If you use vectorcall, plan for updating your code for Python
3.9.

N— g > 3.8 TEM.
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const char* PyTypeObject.tp_doc
F 7T arDRAVRT, TOMBF TP 27 +dD docstring 25 %% NUL X iz C OXFEHZIEL
9, TOMHEIAA T2 b RDA VAR RITBT S __doc__ JEMEE LTI E T,

R
B IR AZZDT7 4 — L FEHE LEEA -

traverseproc PyTypeObject.tp_traverse
An optional pointer to a traversal function for the garbage collector. This is only used if the
Py_TPFLAGS_HAVE_GC flag bit is set. The signature is:

int tp_traverse(PyObject *self, visitproc visit, void *arg);

Python DAHRX—YaL 7> a YOAHAIIOWTOFNL, BREBEAR—JOAL I a vEHR—FT
3IHHET,

The tp_traverse pointer is used by the garbage collector to detect reference cycles. A typical imple-
mentation of a tp_traverse function simply calls Py_VISIT() on each of the instance’s members that
are Python objects that the instance owns. For example, this is function local_traverse() from the

_thread extension module:

static int
local_traverse(localobject *self, visitproc visit, void *arg)
{
Py_VISIT(self->args);
Py_VISIT(self->kw);
Py_VISIT(self->dict);
return O;
}

Py VISIT() DERBBICEZIBADDHZAANIEFIRUHEIATWE I IZFEHLTLEE W,
self->key X \bH D FTH, ZHU NULL % Python XFH|LDT, fFERSBO—EHICR2 2 idd
DEFA.

—Fi. AUADERZBRO—EITR D ELRVEH > TVTH, 7Ny ZJHITKE L 72WEEDRH 208 L
NLWDT, gc EY 2—LD get_referents () BIRIBMERZIICLDBLRVA AR ET,

E&: When implementing tp_traverse, only the members that the instance owns (by having
strong references to them) must be visited. For instance, if an object supports weak references via
the tp_weaklist slot, the pointer supporting the linked list (what tp_ weaklist points to) must not
be visited as the instance does not directly own the weak references to itself (the weakreference
list is there to support the weak reference machinery, but the instance has no strong reference to

the elements inside it, as they are allowed to be removed even if the instance is still alive).
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Py_VISIT() X local_traverse() 23 visit & arg L \WORFE - HAFDGIHER>Z L 2ERLE T,
.
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

D7 4 =L RIE tp_clear BX U Py_TPFLAGS_HAVE_GC 75 7E v b2 3ITH TR A FITHEI N E
T Ihbb, YT XA TD tp_traverse BE U tp_clear BT L X DS, 7 X4 FFHEX
A TS tp_traverse ¥ tp_clear ZM/TE DAL F T,

inquiry PyTypeObject.tp_clear
AT avDRAVERT, AIR=YaAL 7 RXIZEF2HEEBB (clear function) % L F 3,
Py_TPFLAGS_HAVE_GC 23t v FENTWARHERXDAFONET, 742 F v ZRDMEH T

int tp_clear(PyObject *);

tp_clear X U NEFUZ GC PBH LAMEERL TW3 I I DEBRSHEEETZDICHVSOAE T, BEDN
BWRTERD L, AT LANDETD tp_clear FEDEEEL T, 2 TOMERSRZHIE L 21T UK
DERA. RITE: H28IH tp_clear ZEE LB THETOMERSRIBIETEZ 20 THIUIFEREL R
CTHRV) ZHEFE THMMT, LA LTHIREIRETDDH 2D THIUI, tp_clear BT
ERETT, FIZIE, XV tp_clear BFHEEL FHA. BERS, XTI THBRINIEERSR
MBHOHDZLIFEND TS, MoT. XTNVDHNDID tp_clear BIIZIIT, XTIV EEL Y AR
ERZRD D THIETE L 22T D ET, ZHEMHEICH 2 Z e Tl3R<., tp_clear DEKZEIT IR
WHIHIZ®D 2 7212H D 8 A,

ROFNZH 2 ED1T, tp_clear DFEHEE, A VARV ANS Python A7V =7 v2e Bbhia X VoA
DBEIL. ZROEDRX U ANDRA Y RITNULL 2ty FFTRETT:

static int
local_clear(localobject *self)
{
Py_CLEAR(self->key);
Py_CLEAR(self->args);
Py_CLEAR(self->kw) ;
Py_CLEAR(self->dict);
return O;
}

SO ) 7E TV 75— bRDT, Py_CLEAR() =7 %5 XETT: KA VX% NULL ity bT5F
T, ZDOA T2 VOSBRIV 2T 7V RX Y PLTEWTERA, BRIV DT 7 IUX TS
L EDA T2 7 WBWEINLZ DD LNT., (FOA T 27 VICEEMNII N7 7 A F T4, 5
ZHDa—N Ny 712X D) EED Python 2 — FOETFTEZZUHATIF WL FITEI NS0 LRwd
5TT, bLZIWVoa— RPHEY self 22BT2Z2e23HNE, T TR TWiATI 27 bAD
RA Y RIENULL 12> TWBDT, self AL TW=A 7227 b S5HHTERNZ 2R TE
¥, Py_CLEAR() %7 R3Z OFHM Z 2 RERIEFTIHITLET,
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tp_clear BAEBOBINISIRA Y ¥ 2T 2 Z 2 2D T, Python XF4=%° Python B#dD X 5 7. &
BREBRIZEGILDTERWA T 27 V22 VT3 20EIHYERA, —FH. FTET 52 TD Python
FTIO2 M2 VT FTEEIICL, FOMD tp_dealloc BED tp_clear BAREZFHEIT TS LDI12T 5
CREENIICRBTL & D,

Python DA R—=YalL 7> a Y ORI OVTOFMIZ, BREBARN—2OL Va3 vEHR—-FF
3ICHhET,

ik
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZDT 4 =KX tp_traverse BX U Py_TPFLAGS _HAVE_GC 7 7w b2 IV TR A FITHR X
NET: Thbb, YT XA TD tp_traverse BIUY tp_clear ML dELRDFE, 724 FidH
KX A4 TS tp_traverse ¥ tp_clear ZMH L DAL ET,

richecmpfunc PyTypeObject.tp_richcompare
AT avDRA Y XT, RRIEEBZEL LS, 72T v i ERO@ED T

PyObject *tp_richcompare(PyObject *self, PyObject *other, int op);

The first parameter is guaranteed to be an instance of the type that is defined by PyType0Ob ject.

CORBIE. HEFEREIRTNETT, (Hi#IX Py_True % Py_False T7F, ) HEARERDGEIZ.
Py_NotImplemented %. ZHLND T T —2FAE LGS IIEHIAIKEE 2 v b LT NULL 2R X 7RF0
B2 xHA.

tp_richcompare B XU PyObject_RichCompare () PARDEHE=5BUfE S 72D DEH & U TIELIIHE

BINTVET:
B e 3N
Py LT | <
Py LE | <=
Py_EQ | ==
Py NE | !=
Py GT | >
Py GE | >=

PRAR EEBLBAEL (rich comparison functions) ZffiHICEAR T 272D DY 7 a P ERINTVET:

Py_RETURN_RICHCOMPARE(VAL_ A, VAL_B, op)
g U 7248 812IG T “Py_True* 2> Py False 3 BLE3, VAL_A ¥ VAL B & C OLt#g#E
W Ko TIEFPAIATRETRIFAUIZR D $EA BIRIFX N5 C SFEOBEDTFE/ NIRRT
Lx2) ZHBHDIIEIZIE PyObject_RichCompare() L RFRICERINI-HEZIEEL 3,
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BOEOBIA Y > MEWYNTA > 7 VR FENET,
=7 —kpCiE, PINERGEL T, B 5 NULL TY X —Y L&,
N— a ¥ 3.7 TEM.

ek

Group: tp_hash, tp_richcompare

D74 =N FE tp_hash EHIZH TR A FITHESINET: bbb, ¥ 7% A 7D tp_richcompare
BXU tp_hash SHEFEH NULL D& Z, 7 X4 FIIREX A T2 5 tp_richcompare ¥ tp_hash %
M7 e HMAL X5,

F7#FILE

PyBaseObject_Type provides a tp_richcompare implementation, which may be inherited. However,
if only tp_hash is defined, not even the inherited function is used and instances of the type will not

be able to participate in any comparisons.

Py_ssize_t PyTypeObject.tp_weaklistoffset

If the instances of this type are weakly referenceable, this field is greater than zero and contains the
offset in the instance structure of the weak reference list head (ignoring the GC header, if present);
this offset is used by PyObject_ClearWeakRefs() and the PyWeakref_ () functions. The instance
structure needs to include a field of type PyObject#* which is initialized to NULL.

ZDT 4=V K% tp weaklist IREALARVESIKLTLEIY; ZhEEA 7Y 227 FHEANDFHSE
Mo BYRANDEHTT,

R

D7 4 =N PRV TR ARSI NETH, LUTORAIZHATLEZ W, ¥ 724 FEZ0A 71y
MEZA—NFGA RFTEZZEDHDET; [EoT, 744 FTIEHFSRY X M DEEIEKRL 4 T ITE
RBEBBEVPDHDFET, VR PDOILEHIIHIC tp_weaklistoffset TP RIETRDOT, TDIZ LIXFEIC
FR KRV TY,

class X CEHFEINTUC __slots__ HEDBEL L, 2OEEXA ITHFHSEATRETRWIGE, Z0%
ZHSHEATREICT 2 IS Y R FOEHEAERT Aoy V24 VARV RAF—Z L A4 77 MEGERICE
ML, ZAay +DOA 7€y b % tp_weaklistoffset ICREL T,

Bl __slots__ DEFIC __weakref__ EWVWHARIDABR Yy FAEFHhTWE L E, Auy MNIZOD
BOA VAR RCBIT2HZRY A FDEEZRT A0y MZRD, 2y oA 7ky FHEO
tp_weaklistoffset WZADE T,

B _ _slots__ HED __weakref__ EWIHIARIDATR Y FEEHEATWRWE &, ZORNIFEEX A T H
5 tp_weaklistoffset HHFAL E3,
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getiterfunc PyTypeObject.tp_iter
FT2avDEET, ZDATI 27 v DA T U —REZRTEPBADKRA VX TT, ZOENFETL L
F BEZOMDA YRR VAPA T LU—FARETH LI ZRLTVET (L2l =7 Y RIFZOM
Bz Tv4 7L — bARETY),

ZOBIMIE PyObject_GetIter() ERULS 72 F ¥ 2o TWVET:

PyObject *tp_iter(PyObject *self);

.
P TERALFNZZDT7 4 — NV FEHEAL T T,

iternextfunc PyTypeObject.tp_iternext
AT avDEAYRT, ATV =R —DROERZRITEBEZIELET, 72 F v IFXRDEH TT:

PyObject *tp_iternext(PyObject *self);

AT V—ROBEENRL DB, ZOBEE NULL 2R X2 FHUER D $H¥ A, StopIteration HlAHIEk
ELTHLARLSTHRNTT, ZOMO T —DRELZE T, NULL 2RI ZITUERD FHA, 20D
T 4=V ERDHZE, ZORDA VARV ANRA TL—RTHDILERLET,

AT L—=2BTIE, tp_iter BB ERINTORITIIR ST, ZOBKIE FiBlATL—&RA VAR
YATRR) AT L= VAR Y ZAKRZIRI QIR D 8 Ao

ZOBEBDY I AF viE Pylter Next() LRI TS,
R
YITRATRIIDT 4 =V FERAL £,

struct PyMethodDef* PyTypeObject.tp_methods
AT arDRLVRT, TORDIEH (regular) DXV v REEF L TWS PyMethodDef RE&ERD 572
%, NULL "CH&i & L F2 By 28 L %3,

BHDEERZT LI, XYy FTRZ YT RDAo7, BERPBOTE (FLD tp_dict ) [TBMS
nEg,

ik
BT RALFIZDT7 4 =V REMERLFEEA (XYY FIFAMED X A =X L THREARSIHTVET),

struct PyMemberDef* PyTypeObject.tp_members
F T arDRA Y ZT, BMOIER (regular) DT — XX YN (74 =V FBLUFRBy b)) ZEFLTW
% PyMemberDef WHE{AD 572 %, NULL TS -8R ES 2B L 3,

BHIDEHEHRZ LI, A UYNTRIZ YT RDOA o BB OEE (FiLD tp_dict ZR) IBME N
9,
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IR

PTRATEZDT 4 =V REHELEEA (X U ANFFHEAD X B =X L THERINTOVET),

struct PyGetSetDef* PyTypeObject.tp_getset

FFarDRA VET, A Y AX Y ZDOREMEN (computed attribute) ZEF L TW% PyGetSetDef
MR D 572 2, NULL TR S #2468 L £ 97

BEA DB EZR Z L1, getter/setter TRAZ VT XD A o7, BHEIOEHE (FFLD tp_dict ZH) 1B
mEhxd,

MR

BT RALFEZDT7 4 =N REMEAL FEA (BHBEMHEAMED X A =X LA THREAIHTHET),

PyTypeObject* PyTypeObject.tp_base

T a vy DRART, BT 5 70T 4 ZRKT HRIEXA TEIELET, ZOT74 =L KDL
ATIE, HffK (single inheritance) 72238 R — F SN TWE T ZHEHMPRIEIX XK A4 TONTHLICX
ZEMRIA 7Y 2 7 P OERELELE LET,

AFR: Slot initialization is subject to the rules of initializing globals. C99 requires the initializers to
be ”address constants”. Function designators like PyType_GenericNew(), with implicit conversion to

a pointer, are valid C99 address constants.

However, the unary ’&’ operator applied to a non-static variable like PyBaseObject_Type() is not
required to produce an address constant. Compilers may support this (gcc does), MSVC does not.

Both compilers are strictly standard conforming in this particular behavior.

Consequently, tp_base should be set in the extension module’s init function.

k-
(U7 DHITTH) BT R4 FIZZDT 4 —L REYEL FH A,
F7#ILbE

D74 —=NVFDF 74 MHEIE (Python Y1 27 5 <& object B L THI o TW 3)
&PyBaseObject_Type 22D £3,

PyObject* PyTypeObject.tp_dict

BOFEEIX PyType_Ready() 2L ->TIZDT7 4 =L RIZDLNFE T,

D7 4 =N RE@EHE. PyType_Ready () ZWOHFHIIC NULL (L L THELRTAUIRD A D
ZW0WE, BoPHAEEDA - HFE T L TBVWT 2 FVER A, PyType Ready() DTE UL 72
CWIAL S 2 2, BoFl-REME2 Z0FHFITBMTE 201, BYED (__add__ O ©&k57%) A—r~v—
FRBETRVWE 22T,
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ik

P TRAAEZDT 4 =V REMELIEA (D, ZOHBNTERINTVIBEERLZ XD =XLT
MR ET),

F7H4ILE

If this field is NULL, PyType_Ready () will assign a new dictionary to it.

&=,
=-

Ao

tp_dict \Z PyDict_SetItem() Zffio7zb. #&H C-API THET 203 LLTEDD ¥

& R

descrgetfunc PyTypeObject.tp_descr_get
F T avDRAVRT, TRV TRD get BBZIBEL ET,

B D> 712 F 2 3RO BHTT

PyObject * tp_descr_get(PyObject *self, PyObject *obj, PyObject *type);

R
B TRALTIZZDT7 4 — L FEHELET,

descrsetfunc PyTypeObject.tp_descr_set
FTLaYDERAYRT, TRV T ROMEOFGE L HIbRZAT 5 BzHL £,

BB ODT 72 F v 3 ROEBHTT

int tp_descr_set(PyObject *self, PyObject *obj, PyObject *value);

fE% HIBRS 2 12i&. value 518U NULL 2 EL 5,
-
Y TRATEZDT 4 — L REHELET,

Py_ssize_t PyTypeObject.tp_dictoffset
DA Y AR ANZA Y AR Y ZEBD N> IFEER DB HE, D7 4+ =L 3L n oz, Bo
A VAR VAT = ZEERICB T o4 Y AR Y ZAEBTHEND L 7y bBADET; ZOF 7Ly MER
PyObject_GenericGetAttr() DMEVE T,

DT 4=V F% tp_dict LRALEVEISIZLTLEZEY;, ZhEEA 7Y 27 HFDORBEDOFE
T,

IDT7 4 =L ROEREE L HKRE UL, HIEA Y REZ Y ZEEROLEHEI LD A7y b ERLET,
fER¥r X D/PZTHIE, 4 YRR AEERD KB »o0AF 71y v 2R LET, ADF 78y F&fd
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5 AR MILHBHELS DL DT, 4 Y AR Y AEERICAIERE T2 H2 L EDAESNETY, HlZII,
str X tuple DY 7 X4 ST YRRV RAEROFHFEZBINT 25812, BAOF 7€y F2HVE T,
ZDHE, e AEPERDF 727 L AT Y MZEENTWIRLTH, tp_basicsize 74 —ILF
FEMEXNHELZERICOCNRTNIROBRON I EIRERLTLEZI WV, KA Y EZFAL XN 4 X4 +O
AT AT, BERORBEICHENESINTVWE I 2RI HE, tp_dictoffset & -4 12 LRI}
U D FEA,

HD tp_dictoffset o, A VARV ATOEBEDA 7y F2FHET I TFOLSICLET:

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*):

round up to sizeof (voidx)

Z ZT. tp_basicsize, tp_itemsize B XU tp_dictoffset FBA TP =7 b SEDH XA,
ob_size A VARV ALOLWMHHEINET, HMEEZIN->TWVWEDIF. BREIFELZLET S
DIZ ob_size DFEZMS7-0TT, (ZOHEZHITTITOIMDEIE-LLS DY EVA; tHIZ
_PyObject_GetDictPtr() 23> T NEF, )

k-

ZDT 4 =N REYTEA AR EINE T, LUROHRIZHATL ZZ W, 3724 FF o+ 71y
MEZF—NTARTEZIDRDHDET; o T, 7 XA FTTEHFHEDA 7y MPREX A T ITRR
LEEDVHYET, FHEEDL 7y MIFIC tp_dictoffset THDHIXTRHRDOT, ZDZ &IXMEICITR
BRWET T,

class X CTEHESINZHNT __slots__ ﬁ? S, PORERA TOLTIZA VAR Y AEREEEDN
ROVWEES, HEDORR Yy VA VYRR VAT XL A4 7Y MEEKIEBIML, 2y FOF 7€y b B
tp_dictoffset WEL F T,

class X CERINZLINC __slots__ ESVHIHE. ZOBIIHEX AL T 5 tp_dictoffset Bk
LET,

(__dict__ WO AHTIORA B Y % __slots__ HESICEBIML TS, HffrBhoshRIFsLT. BICE
BB 2T 3, ldni, ZAUIFER __weakref__ D XD IEMENZ1ETTY, )

F7A4ILE

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 avDERALVRT, A VAR AGBALEKEIE L T,

ZOBBIE Y 2 RIZBT A __dinit__ () XYV v FIZWELET, __init__() Ak, __init__() ZF
UCHEFIA VAR ARERTEE S, £/-. __init__ ) ZHEFUCHLTA Y2 X 2OHEIHHES
T=%3,
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B DY 72 F v 3 ROEBHTT

int tp_init(PyObject *self, PyObject *args, PyObject *kwds);

self BIBUIFIHILT B34 VA X Y A TT; args BE kwds 51803,
BIUF—v—F58TT,

_init__ (O ZMOHTEROMES

tp_init BAED 7 4 — FH3 NULL TRWGE, BFEOMZIEIH T HED A ¥ AKX ¥ ZERITEWT,
BD tp_new BIBDA VARV ABIBRLUIBRICETHEINE T, tp_new DITTOHEDV 7 X A4 FTRHRWHID
BERITBE, tp_dnit EELFFUHINERA; tp_new DITLDEDY T RA TDA VAR Y A %IRTH
G, YT RATD tp_init BPEUHINET,

RO Zi2ik 0 2, =7 —Rcifist ety LT -1 ZRLE T,
o

BT RAFEZDT7 4 = REMEAL ET,

TIAILE

For static types this field does not have a default.

allocfunc PyTypeObject.tp_alloc
FTLa Y DRAYRT, A YRR ZADAE Y HRBIEIRL £,

B DY 72 F v 3RO BHTT

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

k.

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a class

statement).
Tk

For dynamic subtypes, this field is always set to PyType_GenericAlloc(), to force a standard heap

allocation strategy.

For static subtypes, PyBaseObject_Type uses PyType_GenericAlloc(). That is the recommended
value for all statically defined types.

newfunc PyTypeObject.tp_new
T a v DRA Y RT, 4 VAR REEBEB R L £5,

B DS 72 F 2 3RDEBHTT
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PyObject *tp_new(PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype 5IBUTERT 2472 27 bOBTT; args BL U kwds 5180, HEMOH T ZOMES BB
FUOF—U—FEI8TT, 3 7&A4FX tp_new BEMOIH T ZIHESBFEAUTH Z2HEITR VT
CIRERLTLEZEY; 2080 (HBEFRTERW) 72470z ddHbh %7,

tp_new BARUZL subtype->tp_alloc(subtype, nitems) ZFENHLTATY =7 DX T Y MHIEH T LR
L. P THOMICHEE Y SRS MBRZ T 2TV R T, AL DD LD LT MED W LAL
HUE tp_dnit ANY FIRREB LRITIUIRD F¥A, Z0RVWOEZE LTIk, EETRERETIIYIT
LIZ2T tp_new TITWV, —F., ZEAGELRETIXIZL AL OHIALE tp_dnit WKATRNETT,

.

P TRATIZZDT7 4 =V KA LET, Bt LT, tp_base % NULL %> &PyBaseObject_Type IZ
2o TV B ERNRTI TR L 8 A,

TI7AILE

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
FTaYDRAYRT, A VAR ZADX TV BB ZEELE T, 742 F v I FO@ED TY

void tp_free(void *self);

DT AF % L O H 2 WU FIE PyOvject_Free() T,
ik

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a class

statement)
Tk

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
F T aYDEAYRT, ARN=YaAL 7 Xho S 3BzHELET.

HR=DaL 7R, #7227 b2EIRLTEWHIE S EHZ20ENRHD T3, BEIX. A 7222 b
DEID tp_flags 7 4 —N R%EFR T, Py_TPFLAGS_HAVE_GC 7 7Y v s B#FANZ I THHTT, L
L. D3BITIIHEHICA T VERINEA VAR R LBINCX EVREINT A Y ZAZ VADEL 5T
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W, BN X EVRBREINA Y AZ Y RFEINRTEER A, 25 LAICIR, B ER LRk
DERA; BEBIEA R &Z U ADEINFTREDEEICIE 1 %, FICRREDEITIE 0 #R X ALY T8 A,
T AF vl

int tp_is_gc(PyObject *self);

(LR X2 BBoNE, AT 27 PAKTT, XXXA T PyType_ Type 1&. B D X E VMR ET
DEIND RS 27D Z OB EERLTVET, )

i

PITRATEIDT7 4 =V RERELET,

TI7#ILbE

This slot has no default. If this field is NULL, Py_TPFLAGS_HAVE_GC is used as the functional equivalent.

PyObject* PyTypeObject.tp_bases
BEER» 575X TVTT,

class X TERINZI T ADBPEZDT7 4 =V Kty bEIFET, FHICERINTVWARRDESIC
. ZD7 4 —ILRIENULL 2R D %9,

by g
ZDT7 4 =L FIFMERIRERA,

PyObject* PyTypeObject.tp_mro
HEXA THEBALIZEALP A TVWEXIILTT, EAFZYTIHAK»SIE L E D, object TH
LY FET, XV v MEDPERF (Method Resolution Order) 29> T A TWVWE T,

fer g
ZDT7 4=V RIFHERINERTA; 74— FOEIX PyType_Ready () THEFIHEXNET,

PyObject* PyTypeObject.tp_cache
REMDT 4 =V FTT, NBTOAFNAEHET,

by S
ZDT7 4 =L FIFMERIREEA,

PyObject* PyTypeObject.tp_subclasses
V70 I ANDEBWR 542V AT, NETHEAT 2D TDDTT,

k-

ZDT7 4=V FRIEMERXNEE A,
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PyObject* PyTypeObject.tp_weaklist

ZOMFTY 2 NS 2HBIBAS 2 A T DETT,
R

ZDT 4= RIFERENFEA,

destructor PyTypeObject.tp_del

ZDT7 4=V RIFBEILXNE Lizs tp_finalize ZRDDITHIHL TLZE W,

unsigned int PyTypeObject.tp_version_tag

XV REFyvyandDAfryTFy A LTELNE ST, NEMHEHZ DD TT,
k-

ZDT 4 =L FIFMRIRTEE A

destructor PyTypeObject.tp_finalize

F T avDRAVERT, A VARV ADKTIHBEEEIELE T, 732 F ¥ I To#@Eh T3

void tp_finalize(PyObject *self);

tp_finalize PREINTVWERHE, A VARV RAE T 7 A FTARXTRLEIC, A VX TVERBZDH
Boe 1REMECHLES, IR=—aL 7 (204 YRR Y AP LGRSO —E7E - 72858) 4
TV MOHEINZERNICH ZOBBIIFOHINE T, ¥E5D0BETH., BHRSBEZHEL LS &
TARNIMUHEINE ZEMARIESNTWT, BRI 7Y =7 FDBIERBRRECH L X 51CLET,

tp_finalize ZTEDOFINIKEZLZEITREITEDD FHA; o T, BMTRVWI 74 F 54 2FEL
WIERDTTEPHER I LK T

static void
local_finalize(PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current exzception, if any. */

PyErr_Fetch(&error_type, &error_value, &error_traceback);

VL R 4

/* Restore the saved exception. */

PyErr_Restore(error_type, error_value, error_traceback);

D7 4=V F% R LIZGEDEDT) BRI OIS XR\WEX 518, Py_TPFLAGS_HAVE_FINALIZE 7
7y PARELZINEED FE A,

k-
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B TRATEZDT 4 = FEPRL ET,
N—=T a v 3.4 THEM.

BE:

ATV 27 b ORERETILE” (PEP 442)

BODT7 4 —LFiE, #EET XA MDD~ 271 TH5 COUNT_ALLOCS DEHEZXNTWABIGEDAFMHATE, NET
T2 DTT, TNOHDT 4 —IL FIZOWTEHRT 2DFEICE LD TS, 784 72
NoEDT7 4 —L REMEALEEA,

Py ssize t PyTypeObject.tp_allocs
A £V EROBEETT,

Py ssize t PyTypeObject.tp_frees
AEY R OEETT,

Py__ssize_t PyTypeObject.tp_maxalloc
FIRFIC X BV ERT E 2 RAA 7Y =7 MIT S,

PyTypeObject* PyTypeObject.tp_prev

Pointer to the previous type object with a non-zero tp_allocs field.

PyTypeObject* PyTypeObject.tp_next
RDEBTIZN tp_allocs 74—V REfOMA T2 7 PADKRA VR TT,

F72. Python DA R—=yaL r > a »Tld, tp_dealloc ZMUHTDOEA T =7 P ERERLIZZAL v R2T
TR AEED Python ALy b LAKVWE WS MICHERELTRIWV, (X7 Y27 bDERSRO—E
DHBE. EEOAL Y FOAR=Y AL 7 a Y ilios THMEINTLES b LAEEA), Python API {5
b AU tpdealloc ZMUPHFT AL Y FidZa— LA v &2 7Y 2oy 7 (GIL: Global Interpreter Lock) %
BEIT 20T, ZHUIMBETIEDD £¥A, L2LEDSL, HIREH IS5 LTW0WaA 792 bMA 60D C
R CH+ AT 7VHRDA T =7 2 2HIRT 258, tp_dealloc EMUHT ALY FOA TP =7 b ZHIER
THZET 7477 VDREL TO RS DHMNCTER LEWE S ICKRE2MNIT 2 0E DD £5,

12.3.6 Heap Types
Traditionally, types defined in C code are static, that is, a static PyTypeObject structure is defined directly
in code and initialized using PyType_Ready ().
This results in types that are limited relative to types defined in Python:
e Static types are limited to one base, i.e. they cannot use multiple inheritance.

 Static type objects (but not necessarily their instances) are immutable. It is not possible to add or

modify the type object’s attributes from Python.
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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 EA T2 =0 MMEER

PyNumberMethods
COMGERIZEIER 70 b a L 22T 27 DIfEDN L BERIADRA Y X2/ LTVWE T, UTDZ
OB BER ORIV (number protocol) T E N T WAL= ARTOBEBD SFHI N E T,

DUNI3ERDER TS :

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;
binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_bool;
unaryfunc nb_invert;
binaryfunc nb_lshift;
binaryfunc nb_rshift;
binaryfunc nb_and;
binaryfunc nb_xor;
binaryfunc nb_or;
unaryfunc nb_int;
void *nb_reserved;

unaryfunc nb_float;

binaryfunc nb_inplace_add;

binaryfunc nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;

ternaryfunc nb_inplace_power;

binaryfunc nb_inplace_lshift;

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

binaryfunc
binaryfunc
binaryfunc

binaryfunc

binaryfunc
binaryfunc
binaryfunc

binaryfunc

binaryfunc

binaryfunc

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;

unaryfunc nb_index;

nb_matrix_multiply;

nb_inplace_matrix_multiply;

} PyNumberMethods;

AR CIHPER  STHBEUK, TRTOART VY RORIEF 2 v 7 LRI ST, DB R AR S
LARTHERD EFRA (T AL EBAIRT VY FD—DIFERLTVEIEDA VALV RATT). dLEX
BN ART v Rign L TIEER I R UK, ZHEBEKE =HERIE Py_NotImplemented %R &
RINERS T, MO T =2 Z o 728HEE. NULL 3R U THIAZEE LR AUIR D 8 A

AMR: nb_reserved 7 4 —/L FIFHIZ NULL TRIFIUIR D £¥ A, DN nb_long & MINTWT,
Python 3.0.1 THHTPEEINE L7,

binaryfunc PyNumberMethods.nb_add

binaryfunc PyNumberMethods .nb_subtract

binaryfunc PyNumberMethods.nb_multiply

binaryfunc PyNumberMethods.nb_remainder

binaryfunc PyNumberMethods .nb_divmod

ternaryfunc PyNumberMethods .nb_power

unaryfunc PyNumberMethods .nb_negative

unaryfunc PyNumberMethods .nb_positive

unaryfunc PyNumberMethods .nb_absolute

inquiry PyNumberMethods.nb_bool

12.4. BfEZ4TD 1o MEERK
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unaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

unaryfunc PyNumberMethods

.nb_invert

.nb_lshift

.nb_rshift

.nb_and

.nb_xor

.nb_or

.nb_int

void *PyNumberMethods.nb_reserved

unaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
ternaryfunc PyNumberMethod
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
unaryfunc PyNumberMethods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

.nb_float
.nb_inplace_add
.nb_inplace_subtract
.nb_inplace_multiply
.nb_inplace_remainder
s.nb_inplace_power
.nb_inplace_1lshift
.nb_inplace_rshift
.nb_inplace_and
.nb_inplace_xor
.nb_inplace_or
.nb_floor_divide
.nb_true_divide
.nb_inplace_floor_divide
.nb_inplace_true_divide
.nb_index
.nb_matrix_multiply

.nb_inplace_matrix_multiply
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12.5 Iv7A 720 MEER

PyMappingMethods
COMERE Yy TR T 0 b aleIET 2 DI EDLN L BBEEAND KA Y X 2RFELTWET, T
3DODRUNZFfo TV T

lenfunc PyMappingMethods.mp_length
Z DB PyMapping_Size() R PyObject_Size() ORI N, ZRHLFAUS 72 F ¥ 2HioT
WET, A7V PRERSNERS ZRLLVEEIX. TOR0y NI NULL KRESND Ze2HD
9,

binaryfunc PyMappingMethods.mp_subscript
Z @O B & PyObject_GetItem() B X U8 PySequence_GetSlice() H» & F| A X .
PySequence_GetSlice() YR 72 F ¥ 2 FioTWVWET, ZDRAB v M PyMapping_Check() 25 1
BB 72DITIFMET, £ 5 TRIFIUX NULL DEEHRHD £,

objobjargproc PyMappingMethods.mp_ass_subscript
Z O M B E PyObject_SetItem(). PyObject_Delltem(). PyObject_SetSlice() B Xk U
PyObject_DelSlice() 7 & F|H X4 £ ¥, PyObject_SetItem() Y R U 7 F v b E T
A, vIZ NULL Z2REL TCEZOHIBRDTEE T, 2Dy A NULL DEFEHIE. ZOF TV =7 M7
A7 LDRALHIFRZT R— T LEEA.

12.6 >—7 Y RXF T U MMEER

PySequenceMethods
CORGERIZY — v 2B T a b a2 KT 7DD S BIEEEAND KA Y X2 REFLTVWE T,

lenfunc PySequenceMethods.sq_length
This function is used by PySequence_Size() and PyObject_Size(), and has the same signature. It

is also used for handling negative indices via the sq_item and the sq_ass_iten slots.

binaryfunc PySequenceMethods.sq_concat
Z DOBA%IE PySequence_Concat() THIHE M, ML 72 F ¥ 2FioTVE T, /o + HAETFTTYH,
nb_add AWy MTXLBEMFEZR L RICHH SN ET,

ssizeargfunc PySequenceMethods.sq_repeat
Z OBEIE PySequence_Repeat() THIHE AN, AL 72 F ¥y Z2HoTWVWET, /. *x HETDH,
nb_multiply Ay MIXB2BUEREZHK L ICHHSINET,

ssizeargfunc PySequenceMethods.sq_item
This function is used by PySequence_GetItem() and has the same signature. It is also used by
PyObject_GetItem(), after trying the subscription via the mp_subscript slot. This slot must be
filled for the PySequence_Check () function to return 1, it can be NULL otherwise.
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HDA YT v 7 RAFRD IS IWCMEEINET: sq_length Au vy MDA TOVIUL, ZREZFTHL
To—Fr Y ADRINBEDA V7 v 7 A% FHHE L, sq_iten I L $3 ., sq_length A NULL DAL,
AT I RAIEDEFE ZOBBICEINET,

ssizeobjargproc PySequenceMethods.sq_ass_item
This function is used by PySequence_SetItem() and has the same signature. It is also used by
PyObject_SetItem() and PyObject_DelItem(), after trying the item assignment and deletion via the
mp_ass_subscript slot. This slot may be left to NULL if the object does not support item assignment

and deletion.

objobjproc PySequenceMethods.sq_contains
Z DRARIE PySequence_Contains () 2 HFHIN. AL 72 F rZ2FHoTWEd, ZOAB Y M
NULL D853 D, % Dif PySequence_Contains() I Y I NICv v F 9§24 70227 b2 ROIT 5
FT—r 22 KEL X7,

binaryfunc PySequenceMethods.sq_inplace_concat
This function is used by PySequence_InPlaceConcat() and has the same signature. It
should modify its first operand, and return it. This slot may be left to NULL, in this case
PySequence_InPlaceConcat () will fall back to PySequence_Concat (). It is also used by the aug-

mented assignment +=, after trying numeric in-place addition via the nb_inplace_add slot.

ssizeargfunc PySequenceMethods.sq_inplace_repeat
This function is used by PySequence_InPlaceRepeat() and has the same signature. It
should modify its first operand, and return it. This slot may be left to NULL, in this case
PySequence_InPlaceRepeat () will fall back to PySequence_Repeat (). It is also used by the aug-
mented assignment *=, after trying numeric in-place multiplication via the nb_inplace_multiply

slot.

12.7 N\w 7 7# 72 1Y MBIEK (buffer object structure)

PyBufferProcs
Z ORGERE buffer 7O ROV PERT ZEEFHAORAS VA2 ZHERLTVET, 2o v barii, =
JAR—R—=F Tz bPIUNI LT, ZONET—X%2a>>a—<A 7927 PIETLEEHEL
£,

getbufferproc PyBufferProcs.bf_getbuffer
COBBDOY 7 AF v U RO@ED TY:

int (PyObject *exporter, Py_buffer *view, int flags);

flags THRE I NI HIET view ZEDTUZLWVWE WD exporter (T RHERZMWHELET, X7 v 7 (3)
ZFRNT, ZOMBOREETIIUTORT v F2TbRIFIUIRD FHA:
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(1) VZZRAMPERT 2R LET, EBLRVWIEEIE. PyExc_BufferError %A L. view->obj
2 NULL 2R EL -1 ZIRLE95

(2) ERENFT7 4 —N FRMEDET,

(3) =2 2K — b LIRS NI Y X242 VXV LET,

(4) view->obj I exporter ZaXE L. view->obj 24 ¥ 27U XY FLE T,

(5) 0 BELET,

exporter BNy 7 7 TONAL XDF =24 YV —D—HTHIUL, 200FELARMFHTEET:

e HIJRAR—}: V) —DREENTIIAR-IEINEA T2 b2 LTRAHFH V. BANDOH LWL
SIR% view->obj Nty FLET,

e UXALZ b Ny T77BRPYY—DL—+F 7227 MTYXALZ FEET, T I T
view->o0bj (I — bF T I 27 bADFLWSIRIZR D £7,

view DEFD 7 4 =N Fig Ny 7 7igEl O CHHINTED, =7 AKR— MPREEDQERICH L ¥
SAHG LT U S0 HANE, Ny 7 7ERDAZA T OFichh 3,

Py_buffer EERDHRHLBML TV EILETOXEV R AR-KIBL, a>rya—<hP0iRiks
FTEMTRLSTERD E¥ A, format . shape . strides . suboffsets. internal 3> > 2 —=<
P oIFFEAL LERTT,

PyBuffer FillInfo() &, 2TOV I TR MXA FZIEL KIS BRIT, Bl ANS SN 7 7 2 RHT 5
fEL R T2 R L £ 97,

PyObject_GetBuffer() &, ZOBBZ I v 7§23y a—<ATDAL YE 72 —RATT,

releasebufferproc PyBufferProcs.bf_releasebuffer

OO IAF ¥ L FOMED T

void (PyObject *exporter, Py_buffer *view);

Ny 77DV Y - 2RI 2EREZUHEL LT, DLHART2BEDOH 2 Y Y - ADRVEE,
PyBufferProcs.bf_releasebuffer & NULL L THBVEE A, £ TRVEHHIEZ, ZOBEKD
BN 72 R EIE. U OIEEONIFIE (optional step) ZITWE T

(1) =27 ZAR—= b LERBERRT2NHI T 22T 27V FLET,
(2) AT &0 DHER. view ZHEMNIT LML TOXEY ZEHRLET,

IIRAR—KZ. Ny 7 7EEHDY Y —ABEMRLUET 272912 internal 7 4 —L F2EbRIFIUIAR
DERA, ZDT74—NFRE, avya—<P view 5IELTAIIFLDONy 77Da—%ELTH
Z3THA AW, BOohWI eHIEENTVE T,
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ZOBIBUZ. view—>obj BT VXY FLTRWIERA. RERSZNUT PyBuffer Release() TH
FHNCITON 2056 TT (ZOHRIISROMERZH S DITEHTT),

PyBuffer_Release() &, ZOME %Ry 7322 Y2 —<MIDA[ X7 2 —-RX T3,

12.8 async A7 ¥ MMEEK

N—a v 3.5 TEM.

PyAsyncMethods
Z OREERIE awaitable 7Y =7 b & asynchronous iterator & 7Y = 7 bR FEEET B DITHETLBIEL
NDHRA Y RERFEFLTVET,

TR EMERDERTS:

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

OO IAF ¥ T FDOED T

PyObject *am_await(PyObject *self);

BENEZA T2 E3ATVL—XTRINERDERA, DED DA TV =7 PITRLT
PyIter Check() 2% 1 ZiRZRIFAUIRD £ A,

F 7Y =7 bW awaitable TRWIBE, TOABy b% NULL KERELFE T,

unaryfunc PyAsyncMethods.am_aiter

OO A F ¥ I FDMED T

PyObject *am_aiter(PyObject *self);

awaitable A 7P = 7 P ERBRERIFNUIED VA, FHLWVWI EIE __anext__ () ZZIRL TLEX W,
F 7Y 27 PHERBIRIEAIE D T a s a2 RHE L TWRWEE, 20Xy b NULL IZRELET,

unaryfunc PyAsyncMethods.am_anext

ZOBBDOY 72 F v L TO@ED T3

PyObject *am_anext(PyObject *self);
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awaitable A 7Y 2 7 P RIBIBRITIUIHRD FHA, FHFLWVWI X __anext__() ZBRRLTL7ZE WV, Z
DATy MINULL KRESNTVWE I dHD FT,

12.9 Slot Type typedefs

PyObject *(¥allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)

COMBDOERIZ. XEVERE XV O 0T 2 22 XHD F9, ZOBIE. 4 Y RAX A
DI A X, YR 7 F4 Y A2 b Laiz X 2072 2 41, ob_refent % 112, ob_type ZH5|
# (type argument) 12ty FLAXEV 7B Y JADRA VR ZRIRAIRD FHA B tp_itemsize
MR TRWGE, 72227 FD ob_size 7 4 —/L RiZ nitems WL E ., HBERENZXEY T
0y 7 DK X% tp_basicsize + nitems*tp_itemsize % sizeof (voidx) DfFEUTYID LIF7-{HEIZkR
2133 CF; 2N DEE. nitems DEIZEDNT. XEY 70y 7ORIII tp_basicsize TR 513
3TI,

ZOBBTIERMOVWSLE 4 AR RGBT o TIERD FR A, BHOXEVEHYYTTSBH{T-T

WD ERA, ZOLIBRMEI tp_new TITHNEINREITT,
void (*destructor) (PyObject *)
PyObject * (xvectorcallfunc) (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
ject *kwnames)
See tp_vectorcall_offset.
Arguments to vectorcallfunc are the same as for _PyObject_Vectorcall ().

N— a v 3.8 Tl

void (*freefunc) (void *)
tp_free ZBRL T E W,

PyObject * (*xnewfunc) (PyObject *, PyObject * PyObject *)
tp_new ZZMLTLZE W,

int (*initproc) (PyObject *, PyObject *, PyObject *)
tp_init ZBMILTLEE W,

PyObject * (*reprfunc) (PyObject *)
tp_repr ZZMMLTLZE W,

PyObject * (xgetattrfunc) (PyObject *self, char *attr)
A7V PORBHEOEZIEL X5,

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
A7V 2 PORBEEEZREL £5. BYUEZHIBRT 21213, value 5180C NULL Z2&E L %73,
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PyObject * (xgetattrofunc) (PyObject *self, PyObject *attr)
ATV POBEOEZIRL T,

tp_getattro ZBML T E W,

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
F7Y 27 bOBEMICHEZREL £, BEZHIFRY 2121&, value 518UC NULL Z&EL £9,

tp_setattro ZBML TR E W,

PyObject *(*descrgetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrget ZZML T ZE W,

int (*descrsetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrset ZZML T ZE W,

Py_hash_t (*hashfunc) (PyObject *)
tp_hash ZZRLTLEZE W,

PyObject * (*richcmpfunc) (PyObject *, PyObject *, int)
tp_richcompare ZBML T2 &V,

PyObject * (xgetiterfunc) (PyObject *)
tp_iter ZBZML T IV,

PyObject * (*iternextfunc) (PyObject *)
tp_iternezt ZBML T E W,

Py_ssize_t (*lenfunc) (PyObject *)

int (*getbufferproc) (PyObject *, Py buffer * int)

void (*releasebufferproc) (PyObject *, Py buffer *)
PyObject * (*unaryfunc) (PyObject *)

PyObject * (xbinaryfunc) (PyObject * PyObject *)

PyObject * (xternaryfunc) (PyObject * PyObject *, PyObject *)
PyObject * (xssizeargfunc) (PyObject * Py _ssize t)

int (*ssizeobjargproc) (PyObject * Py_ssize_t)

int (xobjobjproc) (PyObject * PyObject *)

int (*objobjargproc) (PyObject *, PyObject *, PyObject *)
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12.10 fERAHI

Z 2 Tid Python ORIERDHEHE LG Z WL O0EFT LT, o OHNIEH 2728 E S 5 @ 722 z2
BATVET, WO2DOPITE M) vy F—72a—F—r—RZ2EHELTWVWET, XDZ ORI EERRTER.

Fa— MU TADBKBERS, defining-new-types X new-types-topics ZZH L T 72X W,

B 72 R

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = "My objects",

.tp_new = myobj_new,

.tp_dealloc = (destructor)myobj_dealloc,

.tp_repr = (reprfunc)myobj_repr,

};

XD IRBOIEHL T 2 Hnetiva— Rz (FHZ CPython ® 2 — FR—=2XHIT) BT 2ZenH2h0b LTE

TA:

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, /*

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 */

KDR=212%i<)

12.10. fERA)
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(FIDR=I 5 DfEE)

"My objects", /* tp_doc */

S
X

tp_traverse */

S
X

tp_clear */

S
X

tp_richcompare */
tp_weaklistoffset */
tp_iter */

NN N
* %X %

tp_iternext */
tp_methods */

tp_members */

N
*

S
*

tp_getset */
tp_base */
tp_dict */
tp_descr_get */

NN N Y
* % % %

tp_descr_set */
tp_dictoffset */
tp_init */
tp_alloc */

NS
*

O O O O O O O O O O O O O O O O
NS N
* *

NS
*

myobj_new, /* tp_new */
};

BER, A YRR VRAFEE, Ny T akYR—- TS

typedef struct {
PyObject_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = "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,
};

Y705 28T, £ VYRRV ARAERT 2 DIERHERWY (0F ), Blo7 727 b —BEEEFRRH T
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WEDH D) str OB TV 5 R

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = "my custom str",
.tp_flags = Py_TPFLAGS_DEFAULT,
.tp_new = NULL,
.tp_repr = (reprfunc)myobj_repr,
3

b o b HMMLEHNY (BERDA Y A&V R):

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",

};

b o b HMIREINE (AERA Y RAXYR)

typedef struct {
PyObject_VAR_HEAD
const char *datall];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof(MyObject) - sizeof (char *),
.tp_itemsize = sizeof(char *),

};

12.10. fERA)
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12.11 BREBAR—OAL I3V R—+T3

Python BEIRSBIEZ GO R—Y DM aL 7o a v 2 E— T 212EF, O+ 7227 Mcxtss 7 av
T (MOF Tz MDY TFIELET) LREATI 27 MUK Z YR - MR ETT, o
AT MW T EBRELRBLEVATY 27 b, (BIEPXFIND X 572) 7 b 28 (atomic type) D
SRR ERREET A L5 RATIE, IR=—YalLrya YIEBLTRIlZhiz wo 7z K— b RIS 2 080X
HHEEA,

AT FRBEZIE, WA T 27 VD tp_flags 74—V RIZ Py_TPFLAGS_HAVE_GC 7 Z W3- THD,
tp_traverse NV R I DOEEZRM L RFNIERD ERA, EETIHDA VAKXV APEHEARERIGAE X,
tp_clear OFELEHFMLRITNIRD FEA,

Py_TPFLAGS_HAVE_GC
D757 %y FLEREOFTY 27 NI, ZOENCHRANZRANGEE LRI R D 8 A, D7
D, D757 %ty NLEROA IV 27 Ve ary T F AT 27 PR ET,

a7 FHOar A7 ZFUTOZOOMANGEE LRFIUIR D $EA:

1. ¥ 79227 PO REVIX PyObject_GC_New() £721% PyObject_GC NewVar() THELR L RiFIUI2 D &
A,

2D a Y FFADBHEBPAZLDLARVT 4 — L ERETHHLIALZSL TK
PyObject_GC_Track() ZFFUNH S RITAUIRD £ A,

TYPE* PyObject_GC_New(TYPE, PyTypeObject *type)
PyObject_New() WAL TWEFTH, Py TPFLAGS_HAVE GC DXy v EN/zarT7FA+A72 =2 VHTT,

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar() WAL TWE A, Py TPFLAGS HAVE GC Dty bEN/zavF7r++ 7o =7 A
T3

TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
PyObject_NewVar() DHERLIzA T 27 PDRXEVZ VI A XLET, VA XEZN/A T2 b %
BUET, KT 2L NULL ZRLE T, op L7 XEBHIATOTIEIRD $EA,

void PyObject_GC_Track(PyObject *op)
AT b op k. AVLIZRIZEoTEREINZA T 27 VOEFITEMLET, 2L 7 &E[H
HLOPRTFHTERVDT, BHFEATWLHEIEA 7Y =27 PRIELWRETWZRITIUERD $HA,
tp_traverse DMREBRIZETDT 4 =V FHBELWIREEIZR > TF I, ZVWTWEI YA INF 74D
REMET, MUOHITRETT,

FIRRIC, A 72227 PO XEY @R LT OOHANGHEE LT iUl h 8 A:

1. fioary7FE2BRLTVWE 7 4 =V REEM{LT 2H(IC. PyObject_GC_UnTrack() ZFEUHIXRIFH
372D ¥ Ao
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2. X727 bDRAEVIX PyObject_GC Del () TRRIXLRTFIUIRD F8 A,

void PyObject_GC_Del (void *op)
PyObject_GC_New() % PyObject_GC_NewVar() %o CHEREI N7z X TV REBL ET,

void PyObject_GC_UnTrack(void *op)
ATl b op k., ALIZRIZEISTEREINEZF T2 VOEEGLLBRELET, 207V
7 MIZR LT PyObject_GC_Track() ZHEMUIHL T, BMIN2F 7 7 PORFIET LD
AJRET T, tp_traverse NV RIDWRYE KR SE 7 4 =)L FPIEL LK BRWIREBICR ZHIC, 77075 —X
(tp_dealloc NY FZ)EA 727 MIIHLT, ZOBBENIHIRETT,

N—Yar 3.8 TEH: PylObject_GC_TRACK() ¥27 1 ¥ _PyObject_GC_UNTRACK() ~ 2 mix/nfi C API %
LHEINE LT,

tp_traverse NY R IIZZ DD T X —XEZITWMD £73:

int (*visitproc) (PyObject *object, void *arg)
tp_traverse NY K Z I XN LY X —FE (visitor function) DRITT, ZOMEIE. BRI 24T
Pz b% object £ LT, tp_traverse N¥ K7D 3 58% arg ¥ LTHEUH L £3, Python 2
TIFWL DD X - o T, IIRoLERSHMEMH T 2MHEHAZFEELET;, 2—FHH
DDz X —BEELLESHTL 2232 WTL & 5,

tp_traverse NY FZIIROAZFF- TWRIFIUIZR D FEA:

int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
AVTFATI 2 bDDD b T AN—H VL (traversal function) T, FEETIE, self ITEEA-T
WBEATY 27 M LUT visit BIEZIFOHE R TUERD A, TDEE, visit NDRTAXF
AVFTFIRASTVWEELF TV b, ZDONY R IZEINT arg DIETT, wvisit BAELE NULL 47
P 7 bESIEITELTIHCH L TR D £8 A, visit BIEL0DEZRTEE. =7 —-0%EL. ED
B2 ZDFEFRTIIICLARTINUIRD EXA,

tp_traverse N K 7 BERICE L 129012, Py_VISITO) v 7 uaif¢txhTvEd, Zo~r/u%2ff5 7201
1Z. tp_traverse DEEAHMDFIBUIZ., —XFHEDLT visit £ arg TRIFIUIRD FHA:

void Py_VISIT(PyObject *o)
0 73 NULL TZIFAUZE, o ¥ arg Z5IEIT LT visit a—NA Ny ZZFEOH LT, visit DL O TRWEE
BLUEGE, ZOMEZRLES, 2oxruazffid b, tp_traverse Ny FIEFRDESITRDET:

static int
my_traverse(Noddy #*self, visitproc visit, void *arg)
{

Py_VISIT(self->foo);

Py_VISIT(self->bar);

return O;
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tp_clear NY F I3 dnquiry BITH 20, A7V =7 FHAZE (immutable) %A NULL THRIFAUERD
A

int (*inquiry) (PyObject *self)

TEIRSIHETER L T2 e BIZL ESRHLMEL 3. ZEARARERA 7Y = 7 MIERSRZ EHEEK
TEHIEMRLTRVDT, ZOMBEERTILEEDDERA, TOXYy FENOHLEZTH AT
P MIBMBREEFTRIFNEIRSRVOTERLTLZEW (BRI LT Py_DECREF() EWMR721
WLERWTLEEIW), IR=YaL 7R, 7Y =27 bERSEEHRL TV Z 8 2HH LRI
DAYy FEMUHLET,
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THIRTEEN

APl £ ABl O/)N\—>3=>4

PY_VERSION_HEX (. Python O N—3 a VBB ZH—DBEIHFELLIZdDTT,

i 2 1¥. PY_VERSION_HEX IZ 0x030401a2 AR EZNTWIUL, ZDEE FLD L1232y FofEE LTHK

ST, N=aVEMEHRLII P TEET:

bytes Ev b (EwvJ I | Bk
VTAT T —
o)
1 1-8 PY_MAJOR_VERSION (3.4.1a2 1 3)
2 9-16 PY_MINOR_VERSION (3.4.1a2 1D 4)
3 17-24 PY_MICRO_VERSION (3.4.1a2 1 1)
4 25-28 PY_RELEASE_LEVEL (7 /L7 7 iR Tl 0xA, N— X TlX 0xB, VU U — A {%&
iR TIX 0xC. Z UL THRAMIRIE 0xF). ZORITE 7 L7 7 iREEKL T
%9,
29-32 PY_RELEASE_SERIAL (3.4.1a2 H® 2, ®&#&V U —X Tl 0)

ft->T, 3.4.1a2 I hexversion T 0x030401a2 T3,

Zhen~<2 vl Include/patchlevel.h TERINTVE T,
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303

T8

>> A VRITT4TIINMIBIET 74N D Python 70> F T, A VXTVRTAVRTI I T4
ZWFETENEa—-FHIC A HTEEX S,

RDHDDVEZHNFT:

o AVERIITATVINZBVWT, ATV IENTza—FTay 7, MET2EHADRXY]D XFOMM
ChfgIN. A4Ean, HFEN. =F=:S A/ oA, 731 -2 -z, a— RE2ANT3BICERREh
577 %)L @ Python v > 7 MTT,

o HHAAALDER Ellipsis

2to3 Python 2.x ®a— F% Python 3.x Da— FIZE#T 2V — )L TF, Y —Ra— RZEH L TZDEHIAR
Z M (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 3RS 4 77 ) D 1ib2to3 L LTHHTE X T, BHEDY - L LTOEZX 227 Y 7 A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IRELES 7 R) MREIE T T R duck-lyping EHTET % b DT, hasattr() KX DI
DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HEICA VX —T = —
ARERTIHEZRMBELE T, ABC 3R (virtual) ¥ 77 7R 2EALE T, ZHUIBZ 7 A05
WAL FEVEAD, ZNTD isinstance() X issubclass() ARSI N ET; abc EV 2 — LD ¥ a
XY P EBRLUTLEZE W, Python 12id, £ DiflAIAA ABC RSN TVWE T, £ DHRII,
(collections.abc EY 2 —/LT) 7— X Hi&, (numbers £ 2 —LTC) #, (io EY 22— T) AV —
2, (importlib.abc EY 2 —T) 4 Y R—=1+ 774 Y Z/RIB =X —T7F, abc EYV 2 —LZHHLT
MH® ABC Z{ELTE %7,

annotation (7 ./ 7—aYv) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicED
type hint £ LTHEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH] 77 A& M. B
7/ T=YavidEnrhEeY a2, 75 R, D __annotations__ FHEMICRREATVE T,

BEBEDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
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argument (E5|E) BIBR MO TEIC, B (F203 XV Y R) KEITHETT, ESlBuid 2@Es D £35:

o F—TU—F3IH: BBETOH L OB BORNIEAF 23O Wb D (fl: name=) %2, ** ITHLlT 7= EE
EoHoEr LTEINZF1BL FlZIRX. RD complex() DMUH LTI, 3 & 5 23F%F—7— F5|#
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o IESIE: ¥—7— FoELANDGIR, MESIRUIGIEY R P DEFICE S M TE, £ * 1THilT
7o iterable DERE LTET ZEMNTEET, HIRIE. ROBITIE 3 & 5 3T HMES TS

complex (3, 5)
complex(*(3, 5))

FEIBUIIBBDOEKIC BN THEIM EOor —AAZBICE D S Tonkd, DY T2IT 5 HANTOWTIE
calls ZBML T EE WV, YU Ry ZRARBWTHEGIBEZERTDOZHo0 R 2[5 2 e BHRE T,
il 7 fEIE e — AV ZERBICEHID FTohE T,

R51% . FAQ @ F5IBERGIBOENIMTI2? . PEP 362 22 L T T W,

asynchronous context manager (FERIFAZ > 7 F A b~ —Y %) __aenter__() & __aexit__() XY v F#%
EFKT S Z LT async with XNORBELZEH T 247222 T3, PEP 492 TEAZINE LT

asynchronous generator (JEFHAY = L — &) asynchronous generator iterator %R TR T T, async def
TERINTZaL—F VEABIZHMTOWE TH, yield REFRORTELRD £3, yield X async for
N—TTHEHTE2EDOU S EAERT 2 DIFHINE T,

HEIIEFEAY = 2L — ZBBERLE T2, RISk ->TE RS XL —21TL—& 238556
BHD EY, BHSNLEERPHAL P TRWEGE, PR DI e 2 BiE2EHL £ 5,

FEFHAY = 2 L — XBAEITIE, async for XX async with X772 TR avait Rb DL DD
3

asynchronous generator iterator (JEFIAS = L — & 4 7L — &) asynchronous generator B THEK XN %
F 7Pl MTT,

ZAUE, __anext__ () XYV v FEMoTHUYH X7z =2 awaitable A 72 = 7 b %ZiRT asynchronous
iterator T3, Z D awaitable & 72 =27 ME, XD yield NE TOIFFIAY = 2 L — X B DAL L
TLET,

yield iT< 272N, ZOMETORTRE (7 — A VAL REINED try ) W —FEib 2 %

T, __anext_ () TRINZMD awaitable iI2 & > T RIS T RL—X A TFL—4 BERICHBIA
e &, Pl LERERIG L £9, PEP 492 8X U PEP 525 22 L T 3w,

asynchronous iterable (JEFEI A 7 Z 7)) async for XOFTHEHTES2 A7 =27 T3, BHHOD
__aiter__ (O AY v FEd 5 asynchronous iterator 2RI BRIFIERD FH A, PEP 492 TEHA X
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NEx L7z

asynchronous iterator (JEMEMH A 7L — &) __aiter__() & __anext__ () XY v FEFERELATY
=27 b T9, __anext__ & awaitable 7 7Y =7 PRI RFNIEXR Y £H A, async for &
StopAsyncIteration fISV 2k 3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v KAHRT awaitable
ZRRLE T, PEP 492 TEHAIIE L7,

attribute  (JB1E) A 7Y =7 McBEMIT SN, Fy PRERC X -> THRBITEREINZETT, flRE 47
Pzl b o DEN a EFo TR E, FORERMIE 0.a THRINZF T,

awaitable (f#H&FIRE) await R CTHAT 2 e R Z A TS =27 b TT, coroutine 2> __await__() XV v
RWH2A47Y =27 bTT, PEP 492 2SR L TLE&X W,

BDFL &ARIE = EME#E (Benevolent Dictator For Life) OBS T, Python OfE#E. Guido van Rossum @
Z&T9,

binary file (N4 5V 7 7 A) bytes-like ZTZ TV b DiARAABIUVEZRALNTES TJ7MILATox
Tk TS, XM FVTZ7A0DHNE. N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 A 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO ¥ gzip.GzipFile. DA YA XV ATY,

Str A7V 2V FPOMAHBENTEL 7 7 ANATT =27 MIZOWTIR, text file BZRLTLZE W,

bytes-like object /\w 7 7 70k JL (buffer Protocol) #HK—+ LTWT, C SiEDOEKT #ifkt L7 con-
tiguous Ny 7 7> —ZRMHEAREIR A 72 = 7 b, Dbytes, bytearray, array.array ®. %< O &%
memoryview & 7Y =7 FIZ AT YD £F, bytes-like 7P =7 MI, T—XEM. N4 FV T A
ANORIE. V7o PR LERERYE. N F VT —X2ERT 20 0WAREICHHT 2 2 e HT
I

BODPDBRETREINAF VT =R 2 ZEHTZREPDD T, ZORMEOFF 2 XY FTIREL "HAEE
A[REZR bytes-like 77 =27 M KEKRLTWE T, ZHEARERNY 77 —F 7Y =7 M, bytearray
¢ bytearray @ memoryview REDVEFENFE T, /o, OB ODLDRETIIALELRA T =7 PO
AFVTF—& (" HALLEHAD bytes-like A 7327 1) ZRELET, £4U2IE bytes & bytes D
memoryview * 7Y = 7 F B ENE T,

bytecode (/XA b2 — ) Python @Y —Z 32— Kid, Python 1235 4® CPython 4 > & 71 X DNEREH
THBENA Fa—FA N ay 4 LENET, N FPa—F& .pyc 7740 F v v adf, L7 7>
ANP_EHIZETEIN L ZREDEHRICARDET (V=R = F26, Fa— FAOBEDa 4
NFEINET), 20 " HHEEEE (intermediate language)” 1, %% DA b a— RISHET 2 HEMGE
ZFEITTL RETDY TEFETLIEVWAE T, HELRTEEL LT, N Fa— FiZRZ 2% Python A8~
SUBITENES 2 Z 2%, Python VY —RABTHRETH 2 Z e 3FIhTVEEA,

N4 ba-Foma—EiX dis EY a2V ZHH ET,
callback (T—=ANv 27) FRO D B TIEITINS 12DIHIE L L THEX N2 B

class (7 7R) =Y —ERA T2 VEERT272DDT7 > T =TT, 7IRAERIEE. 2DV IR
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DA VARV ALOBEERTEAY v FOEREZEAET,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALNRLT (DFED, VIRADA VAR YA ETIERL
W) BEINZ 2 ZHRE LTWBREKTT,

coercion (BUsgid) MURD 2 518z S HAEDORTIITON S, H2HDA VA X Y ZADH| DB\ DIFERDZ
T3, BlZIE, int (3.15) XFBVNBAEE BRI 3 1AL 9, L2 L 3+4.5 Tld. &518138»
High (—o 3B, — o B8/ NS A% 3 21 CBICE#T 272 AUE TypeError 4443
BIoNET, HHlDRr o720, IRTOFIEIE, e AEHBITH-TH, HIT 3+4.5 TIIRL
float(3)+4.5 WS k5, Fu 7 I <=2 UEICESLLZFUIVIT EEA,

complex number (BHFRE) L<HONTVWLFEREMIRL72H DT, IRTORIFEH L EHOME LTERX
NET, BEEEEEAL (-1 OFHR) CEREHIT 0T, —RIEFTIE 1 tEFE2L. T¥TIE j
LEPNE T, Python BEBHITHAAATHIEL, BEDORILEZM-oTVWET, EHIIREIC j 20
JTEXET, fIZIX 3+1j TT, math Y 2 —VOERLKIREFA T 5121d. cmath ZfFVE 3, HHE
HOMERE2 2D BELBE O TS, HEEZECRITIUT, IZEHEEVZEELTLE>TLWT
Lo,

context manager (I 7 XA MY Hx—T %) __enter__() & __exit__() XYV v FEERTS I LT with X
NORBEZEMT 247927 FTF, PEP 343 2ZRL T 230,

context variable (2> 7FZX FER) a7 F R MKFEL TRRZEZFOLEK. ZHUd. D 2EBDEHIE 4
DFEIFTAL Y RTEZDVFEZAL Yy FRE—ALZA L=V RBTVET, LrLay7 ¥R MEKTIE 1
DOFITAL Y RIZWLK DDAy 7T A MAH DG, a7 F X MEKO TR AR 2 IEFH & 2 2
DEB DB T, contextvars 2B L TL X W,

contiguous  (BE#%. i5e) Nv 7 7 HBEEIC C-Eft %7213 Fortran & TH2HEIT. ZONy 7 7138k L
TWVWBEARBREET, LaXTAy 7713 C #EETH D Fortran HHH T, —XTOESITIE. ZDEER
BT REY ETBHET 2 XS CEESN, RFAER2SMBE DI CWEF TR E T, 2XIL0
C-ERt2BLHTIE, XEY 7 FLRIEIRER 2K 2 BT RR DI T RANIZED 5 DITHf L, Fortran
LA TR O A FHIRANCEN 2 £5,

coroutine (IN—F ) AN—FVFYTN—F 2D ID —RNZEXTT, 71 —F LITERD 5N
HHAD. Blokd s Mmool E T, aL—F L EZL Ok RHIE2 O A, 115, BT
EDTEE T, 2V —F VId async def N THETEXZFT, PEP 492 ZZRL TSI W,

coroutine function (N —F Y BEE) coroutine A 7Y = 7 b RIRFTEITY, 2L —F VBIEIE async def X
THEEXN, avait, async for, BX U async with ¥F—V— FEFOZ e BHEKE T, Zhoik PEP
492 THAZINE L,

CPython python.org TEAF XA TWS, Python 7025 I >V SiE0EERNLFEETY, "CPython” ¥\ 5
BAERIX, Z %% Jython % IronPython &\ o 7-AthDEEE XG5 2 BENE B IGEICHHINE T,

decorator (731 L — %) HIOBEEETBECT, M4, Curapper M CHIMZMRE L TENSNET, FaL—
&2 D— A7 A HABZ. classmethod() ¥ staticmethod() T3,
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FaAL—RDGREFI VR VRS aH—TF, XD 2 OOEBERIIEHRICF LD DT

def £(...):
f = staticmethod(f)

@staticmethod
def f£(...):

FUHEA 7 7 RCHFELE T, DEDEDRAETEA, TAL—XIZOWTEEL I, BEUER B X
L I7IRERDRFaXY bEBRLTIIZE N,

descriptor (FARAZVUTR) XYV v F __get__(), __set__Q, HBWVIIE __delete__() ZEZLTWVELF T
I ITT, BB FRABUENT ROV TR TH 2L &, BHEHERICK - T, FES LTV 2 R5IRBIEHE
CHENFT, @, getset,delete D7zDIT a.b EL L, a DI ITRAFHENTA T =7 b b ERREL
FID. b BT AV TSR THEEZNZNDTRAZ Y FEXY y PR ENET, TRAZ7 VU FXOH
fix, Python 2 HERET 2 L THErZDET, 2WVWIDIE,. TRAZVTRZZED, L XYy R, 7
ORT 4, ZIAAY v R, XYy R, ZLTR=NZF7RADBE V-2 OMEEORE 05
T3,

TRAZVTEDRAY v FIZBAUTEL &, descriptors 2L TL 72X W,

dictionary (%) EE O ¥ — ZEICTT 23 BEFTY, __hash__() XY v F¥ __eq _() XV v F&E
BLEEEDOA 7Y 27 b 2F —ITTEE T, Perl T3y > a2 (hash) &I TVET,

dictionary comprehension (FFEMNTIKEL) iterable NORTH 2 WE—HOBEREZUIL T, ZOHREH» 425
HEZRT a7 MrFEZFH T, results = {n: n ** 2 for n in range(10)} & $3 &, ¥—n
ZME n okx 2 I 28FE 24K L £ 3, comprehensions ZZ L T L 72 &0,

dictionary view (#&FHE 2—) dict.keys(). dict.values(). dict.items() 25RFTA TP =7 b TT, FFH
DIHHOEN 2t 2 —2RH LT, bbb, BEFPLHEINLZ L 2 -3 ZN 2 RML 5, #F
L 2 —ZlflANITERR Y R MIZT 51213 1ist (dictview) ZHH L TLZE W, dict-views ZZH LT
{TEEW,

docstring 77 A, B, EV 2 —LORAIOATHEXFHNV TINVTT, ZDAA — b DFEITRHITIEM X
NFEFTH, ar L7k THAEH, 207 TR, BB Y 2—1D __doc__ BHEE LTREFZ M
F3, AV MRARI Y ayTES GRIEFE: BHELLTSRTE2) OT, A7V bOFFa XV b %
F EER BT TS,

duck-typing H254 7Pz FBIEL WA VR T 2 =R R TWAPERETIDICA TV =7 P ORE R
WrRZZ IV ITRRANTT, Rbhic, Bt 7Y =227 b XY v RRBEHDIMHENZ D #Hbhiz )
LET, (7LD XSICRZAT, 7LD EIRBHE ZRE T L TH2.)) A X7 —RA%RX
DEMRTEZZ2T, LR THFAYENza—FiE, RVE—T7 4 v 7 RREEHF LR rR LT E
T X7 XA type() X isinstance () ICKZHIELZMIE T, (772U, XvrxfEy 7%
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HREEITA THIET2IdTEET, ) 200D, MANIC hasattr O HIES FAFP 7nrZ
IVUEMALET,

EAFP TEBA[%2 2 2 X DEFL %3S DA S (easier to ask for forgiveness than permission, ~—7 4 —Dik
HI)) OBETT, Zd Python TIAKHbONTWEa—FT 1 Y FRAXANTIE, @EFENRF —EED
FIET2DDEMREL. ZDIED R TOWGE N ZHRL T, COMBTERSETISa—T 4
YT ARANMITIE, try XB XU except XD K SADZDHRHTT, ZD77=v 273 CDLS
REBETILIMHOITNVS LBYL 2AX A LB S DT,

expression (R) I DOHEEFMEND. —F & % D DML (a piece of syntax) T3, FWiZ 5, L3V
7 7b, 4l BT 7t A HETPEBEECH LAY, EHERTROBEROBAERTT, o2 D

FEYEW, Python TWXEBOE2TOMBERNA L VWIDITIEHD FHA, while DX SZ, AL
BERARW X $HDFET, KA TRERIXTE,

Aoy

extension module (#LIREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|H L T Python
aryPa—F—a—-rFeeheh LI,

f-string  'f£' X 'F' AL VIXFINY 7 I UL Ofstring” 2 FEER, 2T T a—~< v FEALTFINY
77V OFEMEEOZFRT T, PEP 498 S L T L3,

file object (7 7 ANZATI 22 ) FDY Y —=ZAANDT 7 4 V&R API (read() % write() XY v K&
DHD) ZRALTWE AT 27 b TF, 77A4N0F 7027 MiE, fERENLFBRIZE T, EED
TAARZEDT 7 AN, ZOMDRA TDOR L —=IRBETNA R (FlZIX, BHEAHT, 4 XEY
Ny T2 Ty b AT F)ANDT IV RARBNTEE T, 77 AVA TV 22 NI file-like objects
X streams & bFINE T,

T7ANF TV 27 MTWEEBICQWE 3 BEDDET: EDO NAFU—=T 70, NvT77&0 N1F
=774, ZLTTFALT 7ML TFo A VX =724 RAF i0o EY 2 — IV TERINTVET,
T 7 ANTTY 27 N RAEBIEHEN TR STTRIE open() B EfES Z 2T,

file-like object file object & FFE T,
finder (774 X)) A YER=PENTVWBEI 2 =D loader DFERZRITTE2A T =27 M T,

Python 3.3 T 2 MED 7 » 4 X235 D £7, sys.meta_path THEHAENS meta path finder
¥. sys.path_hooks T XN 3 path entry finder T3,

Iz OWTIZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,

floor division —FEITVVNZIWELIZALD 2R, floor division HFE X // TF, HIZIE, 11 // 413 2
12720, float D true division DFER 2.756 LB D T3, (-11) // 41F -2.75 & INEWHIZ ALH 2D
T -3 RKABZLIEFELTLZEEW, PEP 238 2B L T XV,

function (BI%) MEOCHI LENC(EZ RS —HOXD Z & TF, BIRICIZ 0 Lo E5|18 2T Z L3R E T,
FEDRITRHI T B2 RS2 Z e ik E 5, R5IEL. XV v R, function 2B L T ZE W,

function annotation (BT ./ 7—3 a ) BIBD $T X — X IR DED annotation TF,
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BT/ 7—>ayid, BRI EEVE ODIEDAES: fIZIX. TR 2 2D int HD51%
ZWS WIS, 7 int HORDEZRO LS THE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

By /7 — 3 a > O function OFICIEFH IR TWET,
KEREDFHBAN H 2 variable annotation ¥ PEP 484 &ML TL 72 & W,

_future_ HIEDOBRWHT R SEEEEEZBEDA Y X TV X THEMTT 570270y 7 < HRHTE 2
{u%yl —]V"C“j_o

__future__ EY 2 —/L% import L TZ DAL Z 34U, Fiz2BEEDXHID TEME NIzDH WD
T, WOBRET 7 4V b ORISR 20 D 3

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (FR—YaL 7> ay) ZNLREHEDLIZ Z 2 DRV EY ZERT M TS, Python
F. BT Ve BRSRERBE U T 2BIRAR—YaL 7 X e2ffioThHR—yaLr s> ar&2f7
WET, IR=YalL 77Xt gc BV a—EMlo THIETEE T,

generator (¥ = A L —&) generator iterator %R T BT, WBEOBEBICETNE T3, yield XEFDO R
THRLD FT, yield R, for L —FTHHATELD, next() B THEZ 1 DT OMHE LD TE S,
fEDM S ZERT 2 DIHHENET,

WEIEIY 2 AL —ZBRZELE 0. WRCE-sTE Pz RL—FMTL—F ZIETHEVRHD 75,
B ENERDH L 2 THRWEE, HBLD DI 2R B AL £ 9,

generator iterator (¥ = AL —& A T L —&) generator BIEITHERENLE AT =27 FTE,

yield D7 NZJRFFEITIREE (JRFTEBRARLIED try X ¥ 2E81) 2t L T, WHIE—RAIC ks
NEd, DxRL—RATL—% BHEMSZ L, THILEMAEZIG L $5 (@FOBBDETORT
W L WIRE D S Fil46S 2 D & AIRAY TS ),

generator expression (¥ zHxL—&NX) 4 7L —XERTATT, H@oORC, V—TEREZERT S for i,
#ipH, Z L CHBSAIRER if iS00V TWE XS WCHAET, 25 LTS zE. sMlloBEEcm
UTEERAERL 3

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =3V v ZBIf) 222800 LRI C1REZ 5 2 BBE D S MRS L 2 BET 3, PP L
FRCE DFREE AV ZPET 4 ARy F 7LV XL I DIRESINE T,
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single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T 12X W,
GIL  global interpreter lock BB L TL W,

global interpreter lock (Zm—r\LA ¥ 2 7Y Zvay ) CPython 4 X7V ZBFALTWS, —EIZ Python
O NAEFI—F 2ETTE2ALy RiF—2Z3TH2 2 2 RiETA2HHATT, Zhickh (dict
REDEERMAAAEED) £ 7Y 27 bETFTADFEKT 7t 2120 U THEERINICL I 5 DT,
CPython OFEENRS V> TNVICKEDET, A VX TFVXERKERY 7T 52T, wAF7akydes v
DAL ZMHINELD TR+ G EHZIT, 4 VX T XREHRICYLF ALy FETE2 X512k D £75,

77Uy BHED 2 WVIIIHBO W K DD DIERE Y 2 — Wi, By > 25t HR E O HEOE W% 3§
% L ZIZ GIL 2R Y 2 &5 IKRRGEI SN TWE T, T/, [/O U Z T 255 GIL 3EICHRENE T,

BEC T BHARSALF ALy BB LA Y2 7Y X (BHENSF— X efipVkETT v 23 3) A
REINE LD, — BRIV Ty OBEDNRT 4+ —< Y ADEP oD THRINLERATL
Joo TONRT7 =Y RAOMEEHRL LS T2, RENIDEMCHRVRTFaX FBEMT 252
LNTVWET,

hash-based pyc (v ¥ a2 X=X pyc 7 7 A V) IESEZHANT 272D, WET 2V =R 7 7 L VORKEER
RAICIE B ANYy Y 2 BREHT 24 ba—FOF vy v a7 74V TT,

hashable (/v ¥ 2 ®[RE) Nw 2 adgE ATV =7 beid, ERHBHREDO RNy Y2 flilZ2HD
(_hash__ ) RV FABE), O+ 7V =2 b L HBHSTES (_eq O AV v FABE) +7
Pzl bTT, FERNY ¥ aFREA 7V 2 7 MIBTRU Ny & 22 RORENDH D 7,

Ny Y ARRERA T 2 7 PEIFHFEDOXF —PERAEDA VAN LTHZET, FFEPESDT — XN
Ty ¥ 2l oTVWEH05TE,

Python @4 2 2 =X 7T NVRRMAAAALT T 227 NI I FEAER Ny P2 [RETT, (VA MRHIFO L
572) T2 —RITNZAYTFIEINY T aPA[RET T, (X IR frozenset DX H72) 4 I a—&X 77z
TR EREBNY VaWRETH DI L EDAHNY Y aARETT, —Y—ERDI FADA Y ARV AT
BHYSRATI =7 VAT T AL P Ty S 2 ATHECT, Zh5EET (ASERVT) HlsE RIS
flichd b, Ny >aflld idO) KhHEosIET,

IDLE Python O#iEBHFERE (Integrated DeveLopment Environment) T3, IDLE (& Python OREHER L
MZEM SN TOVBERARMNREREED T T s X A VX T ZRIRETT,

immutable (£ I 2—&7N) FEDEZFF07cA TP 27 M T A I2a—RTNRATY =2 M. BUE.
XFH, BEXOEXTIVRERDHDET, ZHoDA 7Y 27 MIMEZEZONEEA, HOEZESE S
BRI, Hi7eiz A 7o =27 PRAERLRTERD S/ A A 32— TARA TV =27 ME EED Y
¥ afHBRE R B IR CTHEHEREH 2R LET, HEDOXF—HZDHITT,

import path path based finder 75 import 3 %€ 2 —VERET 28507 (£721% path entry) DV A b, import
i, 2OV R MIEYE sys.path 25RFETH, H TR0 F—YOHFFEIHE v r—2 D __path__ B
"o HRET,
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importing »%EY 2—/1® Python 22— RABFIDEY 2 —)L®D Python 2— FTHZ 3 X 51T 30UHETT,
importer Y 2 —JLEEL TR —FTE3F 7T b, finder & loader DEBLHTHHEFTI 2 b,

interactive  (0f3&[Y) Python WIINEEA > 27V Z03d b, XXz A v 2TV 2070y 7 MTANT 3
YENBICFEAITENTHRERSZ Z B TEE T, python fAIB5[HELE X FTICETLTLEX W, (av
Pa—XDXA Y AXA=a2—55 Python DXEEHA 2 7Y RZREITE20d LALERTA, ) MEEHNA >~
X7V RE HLWTATFT7ERLTARED, BV 2Ry Fr—YDOHEINTAS (help(x) ZHX
THBVTLEZ W) DIZIEFITHENZY — 1 TT,

interpreted Python (&4 > X 7Y XJEADEFETH D, a v 4 S EFFEOMIMBLE T, (N4 ba—Fay
NRATDHB7=DC, ZOXRFNIEHRTTH, ) 22 TOA VX TYXSFFELIE, Y—RAaA—FD7 74 b
. FIRMTUBEERICL T LFITIEZ e Vo R LIS, BEETTEZ I 2EKLE T, A4~
&7 XEROFFEZEH. 204 FIBKDEFELD FFE /TNy 7OV A4 7 VR OD, Tur
7 LDEITIF—MUTENT T, WEEH ST I W,

interpreter shutdown Python £ X =7V & —3¥ v v PRV REFEINLRIZ, TV 2 -9 TRTDY
VT4 ANRNEEEZ R D, TXTOMRLEY Y — 2B 5. Fiilla7 = —XITAD £
To ZD7x2—RF AN=JOALIE 2EREEFCHLES, ChCED2—F—ERDT A7 X —
X weakref I— ANy IVPEIINEINZZEDHDET, v v PRU YTz —XHPIZFE[TENZ - F
. ZNBKIFET DV Y =R TTIRRREL R W (K B BHNEF7 4 75V —FY 2 — /L% warning HH
TY) 72DIThRA 2 FMNCER L %3,

AVER—FVEBEY Yy PR T3 EREHIE __main_ BV 2 —ARFEFTEINRTWERAZY FFOHE
I T L8 Td,

iterable (RIERTREA 7Y =7 b)) HELZ—EIZ 1 DFTORE LI ATV =2 M TF, RKIEAREA 7Y =7 +Ofilic
X, (list, str, tuple W\ o 72) 2TOY—7 Y RAMS dict R F7AINA TV F 2 voizko
DDIES — o RBY BB WVIE Sequence BEMHEEFEE Lz __iter__ () XY v Fd __getitem__() X
Yy REFROEEDI FADA VARV ANEENE T,

RAEATREA 7P = 7 M for V=T HRZOMEL D> =7 X (FE: 22 TOY—ry R ¥—7
Y RBITIR L R DH LS ) BRE L R BRI (zipO), map(), ...) THIATE 3., KEAHE
7927 P RMABAHBE iter) DB LTHETE, ATV PIHTEATL—XZIRLET, &
DA T L —RE—HDEZ 5 ZETEIMERTT, BEIRIEAREL 7Y =7 b 25 BRI, iterO %
FEATZED AT L= ATV bEASTRIFTZ2XBEEIDHD ¥ A, for XTI Z DHMEE BEINICAT
W, R RELOZEREER L TL—F2EILTWAEA FL— R 2R LET, 17L—%2 ., =7
VATV —2 ZWLTLEE W,

iterator (A 7L —XR) T—XOWMNERHTE2ATI 27 b TT, ATV =KD __next__() XY v FZiD
BURERH S (E 723 HAALREE next ) WCET) &, MADOFOEEZ—DOTORLET, 7—XH»R
{ir3e, bYHIT StopIteration fIMfEEH L ET, ZORHRT, A 7L —XF 7Y =27 MIRET
Bb, 20X __next__ () Z{[EIMEATSD Stoplteration ZEHLET, 41 7L —XiEZ. ZDA T
L—2F 727 EKRERT __iter__ () XYV v FEFEELRITNIRSLRVDT, 4 7L —XiEho
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iterable ZZH T 21Z ALY OEITHHTE XS, Bo & D & LASHNIEROKIERITS K5 ka—
FTF, (List D&H%R) ary7+-4 7 =7 Md, BEZ iter() BIBUCA 7Y =27 MZE LD for
N—TNTEES 72, FRBRFEHOA T L —XZERLET, WA TL—XTITBS 32k, i
DA TL—a Y THERABADELA TL—RF 7Y =27 bREIGRT 2D, ZOar7FDE51K
HoTLELET,

FE 7 BRI typeiter I2H D T,

key function (F—BIE) F—B%. H 2 WVIIRERBE X ¥V — FRIEFLLRD 72 Of %R § - H U RTEE A
7Y x 2 b (callable) T3, HlZiE. locale.strxfrm() % F—FAFICHZIE. vsr —UKFDOY -+ D
BEICDo oY = F—%IRLET,

Python ®ZL DY — i F —BEZII WY BROU S IES 7L —TbEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—BMEIERL HEITOL DD D FF, HIZIE str.lover() XV v FERXF/NCFEXANLZWY —
FEITOSF—BE LTS Ze IR E T, H B WK lambda r: (r[0], r[2]) @ k57 lambda
A OF—BBEEZ e TEE T, 7. operator Y 2 —/LIX attrgetter(), itemgetter(),
methodcaller() ¥ W5 3 DDF -V R M 77 X 2L TVET, F—HEBDIEDH HWGTOD
ik Sorting HOW TO ZZHEL TL 7Z& W,

keyword argument 25| 2SI L TS W,

lambda (Z A4 %) £ D4 > F 4 VBT, B Ihiz L 2iCHiizhs 1 20 L 28A4%3, 74
R Z1E B MCX lambda [parameters]: expression T3,

LBYL Z23%5%EDM (look before you leap) ) OIETT, ZDa—7 4 Y7 RAXA LTI, HUOHLPHRRE
TSR, BIRANCHITESEHE (pre-condition) HIEZITWE T, FAFP 77 a—F XIRET, if XA
CEAMONZ DRI T T,

<ILFALy MEESHERETIE, LBYL 770 —F13 7 B27 #fE e 7 R @fREoBEREL5| i
ZTVRIZHBHDET, HlZIE, if key in mapping: return mappinglkey]l ¥\ 5 a— Rk, HED
%, DAL v FRBEERDEINC mapping 2»5 key DR ERBMLET, ZORMEIZ. vy 27550
EAFP 7 70 —F %25 Z L TR TE £ 7,

list (VA })Python DfAABLD =722 TS, VAPEWHSHETTTA, V7 VR MTERZL o
S TCE DAY (array) EFEEDH DT, HFEADT 7RI O(1) TT,

list comprehension (VU A FNERKGL) =7 Y AHORTH L VWIE—HOEZZINHEL T, ZORR»rL2 2
A NERT, avT FRFIETT, result = ['{:#04x}'.format(x) for x in range(256) if x
h2==0]13F5L, 0,5 255 FTOMEBZE 16 #EHRL (0x..) LAXFI»HRZ VR M 2ERL %
T, if HildA > a3 T, if HiIBL WA, range(256) DR TOERIUH SN E T,

loader EY a2a—l%0— R334 7Ix7 b, load_module() EWISHFIDRAY v REERL TWRITHIX]R
DERA, B—X=13—INC finder BRI NFE T, FMl PEP 302 %, abstract base class 1D\
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T importlib.abc.Loader ZZHR L T 7ZE W,
magic method  special method @< 7213 1=RIFHET T,

mapping (¥ vy ¥V 72) EEDOF —HEKEZ ¥ K-+ L TWT, Mapping »* MutableMapping @ MR E K
TA THEINLZAY vy RERELTWEaY7F 47227 b TF, flZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T7F,

meta path finder sys.meta_path ZMER L TH SNz finder. meta path finder & path entry finder & Bf%
XH D ETH, W TT,

meta path finder 2325 % XY v FIZDWTIE importlib.abc.MetaPathFinder & L T /2
2\,

metaclass (X X7 S R) 75 ADI F AT, 7 I7AERIZ, 772, 77 ADEEL, HEKZF7ZADY X b
ZEDET, XX T FRF, £10 3 0%5[e LTRIMD., 77 RAZE2EELZHVETS, IFLAY
DA 7Y =7 MEASEIEE (IE: XX 77 2D) 77 40 b OEERLIR L TOE T, Python 235K 0
WEHRARLDAR Y FARMELTEZRTT, FLALDZ—F—IZH o T, XX 7 FRAFELDEDRN
BDTT, Lol, ~HOBETIE, XX FRZBNTILA Y PRGEZRELET., e 238N
JeADu T ER -T2, ALy Re—=THE2BMLED, 79227 bOEREBH LD, Y7L b
VEFKTIRY, ZLoBETHAIAET,

FEANE metaclasses ZZ R L TL & W,

method (XY v F) 77 ARKDHTERINBE, 207 7ADA VAR ZADEME LTHUH S
B AV Y PRAVARYZAA T 27 P RH— 518 L LTRIWD £ (Z0FE—5[BUTEE self &
MIEhET) B & RAMSINEZXO—T 3ZHLTLIEZ 0,

method resolution order (XY v FERIEFF) PRERAUCHIK Y 7 AN EREZ MK SN IEHFTT, 2.3 LED
Python 4 ¥ 2 =7V ZH»3FERAF 2 713V XL DFMIZDWTIE The Python 2.3 Method Resolution
Order ZZRLTLZE W,

module (¥ 2—/) Python a2 — FOMMHA L LTELH6ATI2F P T, £Y 2 —MIIMEED Python
FTI 20 N EEOCAREMERBLE T, TY 2 —ILX importing DIIRIZ X - T Python IZHAA T
\i\j—o

NVT—2 BB TLIEE N,

module spec EY a2 —1EBR—FT23DIHbd A4 R— FEEOERE ZLHAT2EMTY, importlib.
machinery.ModuleSpec DA YA X Y A TT,

MRO  method resolution order ZZHRL T 7Z& W\,

mutable (I 2—X 7)) I2—XTARFTI =7 M 1dO) 2ERAD I RAMEEZEETCERS, 1Sa—
2T7)) BBELTLEE W,

named tuple 7 HHEIfTE X TV WS HEEIX. XTIV EMALTWT, 4 07y 7 AR ERIH LEM 2
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EoTD77EABTEZEREOARY I AWHHENTVWET, 208 5 2IMMOBEE S > T3
ZedHHET,

time.localtime() % os.stat() DRHEZEZL WV O DHAAATNIKZEIT & X TTT, HMDH
% sys.float_info TJ:

>>> sys.float_info[1] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDBID & 512) WL O DOHAHIMT & X TG AABRTRNI R > TWE T, ZOMIZH HFITE X T,
WEDZ F AEKT tuple ZMAR L. AHIO7 4 — LV FZERL TERTEX S, Z0L5417 5 RAEF
B THE W/ D, collections.namedtuple() 77 27 b VBIEITIERK L7 D TE £35, BEDOHEZ. FH
THEVAF & R 7V AAADLRIT E X TN X Y v REBIITE 5,

namespace (FARTZEM) 2RI N2 LT TS, ARMZEMEHEL LTHREIAE T, ARTEMICEA T
S ID (XY v RD) ANFIRRBRobDIT TR, RFRD D, KBNS D, 2L THAA
HDHDOVH D FF, BHTEMIELHTOEREZIC I Lo TEY a— NV EZTR— 155, HIZITH
#% builtins.open ¥ os.open() WFHHIZEMTRAENTVET, /ol EOEY 2 — A0 ZHEE
LTWR RS 22 8T ko THARTZEMEATHM e RTFEZ SR L £ 9, Hl21E. random.seed()
itertools.islice() &FEL ., ZRZNEY 22—/l random X itertools THEREINTWVWS I L HHH
LM TT,

namespace package (HRlZEM <y 7 —2) BT Ry r—yDar7Fe LTREEINS PEP 420 package o
Namespace package X8 %Z & { PRI EF 3.
LREEDFT,

_init__.py 7 7 AN, reqular package

module 2SR L TL7ZE W,

nested scope (F R FENRa—F)IMITERIN TV EIERESRT 2H/ETT, Hl2I13. » 28D HO
o TERIN TV S5E. NHloBEIIMIOBEhoZ - z2RTEEx S, 2 XA PSR a—7
377 AV P TREBOSRIZINTE, ZHORAZFTERVOTERL T LIV, T — VR,
ROBAMDOR 2 — T TEBEHRAZTELE T, AR, 70— VEREfS & 7/a— OLAHTZEH OfE %
FAEE L FET, nonlocal THMUDERICEHZIADET,

new-style class (FTAXA LD T R) GTREETDY FAATY 27 MZHONTW BT D EWAHTT 3, DAAT
D Python DNN—=2 a YT FIRRANDT FZADAHED __slots__ . T ATV VTR, __getattribute__()
I TAXY B, FLTHEHNXY v F%D Python DHF LWV, SREREREERFIFATE L L7

object (A 7Y =2 b) K (BHCMHE) LERSNLRZEED (XYY F) 202 TOT7T—X, B LIE 2T
DHAZAINTZ A ODFMDIEIKY 52D L,

package (»Sv 7 —3) BT EY 2 —ARLHFHNY 7%y F—I2EL T L DHIKS module DZ & TY, Y
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FNciE, Xy =% __path__ EMHEZ#F>D Python #7227 T,
reqular package ¥ namespace package ZZILUTL ZE W,

parameter ({K51%1) ZRITOFERT BE (2 AV Y E ) OERICBOTHEENZT 2 Z3|8 2EELET, K
SIEUIE S ED D FT:

o MUEFEIEF—T—F: B THAIVWE F—T—F5H L LTET I N TE25I8EHELE T,
ZHUET 2 ZELLTD foo S bar DX 512, 77 0 s DIREIBOEIETS:

def func(foo, bar=None): ...

o NEBEHEM: MNEBIXX-TOAGALNZGIMEEELETS, MESHOFIEIE BMEERDTIKD Y X
FOHFTEZENLDERAIC / ZEDB I TERTEE T, BIZIETRD posonlyl ¥ posonly2 1ENE
HHESEWCRD 3

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FRER: ¥F—V-FRZLoTOAEZIOLNZ5HERELE T, ¥—V— NEHOFIHMEER
TE25AME. FIZIELITD kw_onlyl < kw_only2 O X 512, BABERDWEIEY A McED=A]
EEMBSIEZIEHD * DK TT:

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (ORFIETEICZ) SAMEREOMES A T) EEOMEBOMES A E 2 5
NBZZeRIEELET, 2D LI RRFIEE. LLTD args D & 5 ITR5 BB DFNC * 2213528 T
ERTEZFT:

def func(*args, **kwargs): ...

o AERF—T—F: (fhORFIETRICZT ONIMEREOF -7 — R Z T) EEOHEED * —
V—FEIEBPEZONEZeEHELE T, ZDXIREGIEE. EOHID kwargs D & 5 12K5 [#f
DHNZ ** ZOFZ I TERTEE T,

RE1EIEA T2 a v EBHADGIBDEL L HHEETE, A2 a o5 ciZ T 7+ LV MEDIEETE
S

RE1%0 . FAQ @ FE5IH e RFIEDEWIZMTTH? | inspect.Parameter 7 7 X, function 2 =
. PEP 362 Z2BRL TS0,

path entry path based finder 73 import 2 €Y 2 —)VZET import path LD 1 DDEHFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder T3, GA b
7z path entry \2HBEI 2 —NVERDFBHEEH>TVET,
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NRRALY M) =T 74 VEPFEET B XY v FIZDOWTIX importlib.abc.PathEntryFinder &M L
TLEE W,

path entry hook sys.path_hook U R MZ® % callable T, 8E XNz path entry WHBEY 2 —L%E RO
BITEEHI 5 TWAEEIT path entry finder B L F3,

path based finder 77 + L F®D meta path finder ® 1 D&, €Y 22—V D import path ZHEL FT,

path-like object (path-like #7327 }) 774 VT AT LRR%ERLE T, path-like £ 7Y =7 NI, 2%
T str A7V MR bytes 77V =7 b, %7213 os.PathLike 7B AV ZEE LA T 27 b
DENDTT, os.PathLike R b I EHR—-FLTWVWEF TP =7 Mk os.fspath() ZMUIH T Z
&T str £721& bytes D7 7 A NVT AT LNRRICEWITEZ 3, os.fsdecode() & os.fsencode() I
FhEh str HB VI3 bytes ICRZDERAET 2 DI 2 £3, PEP 519 TEAXNE L/,

PEP Python Enhancement Proposal, PEP (&, Python @I 2 =7 4 X L CTHEHRERMET 2. H2 VX
Python OFHEHEC Z DBERLEFEICOW TR T 23FXETT, PEP &, HEEIC DWW T DR Hiffi
ItERR & RS 2 HRE Ol (BlGR) 218X 52 RXETT,

PEP 1%, HSEEDRRICHh DD, a3 2 =7 4 I X2 HEFBEOEM Y Python 1272 X3 3&FHANT D
EDDOR EMNOEEL 23 2 2ERLTWET, PEP OFHICIZaI 2 =7 4 NOBEIERELT
52, RMERERXENMTZ2ZLOEBELDD T,

PEP 1 Z2ZRL T EZEW,

portion PEP 420 TEF XN TW 5. namespace package \ZJE T 5. HED 7 7 4 D (zip 7 7 4 VITHEMN
TNTVWEEHEDDHZ) 1 D2DT 4 L7 MV ITHNE b D,

positional argument (&5 |#) 5|8 2ZRL T,

provisional APl (& API) £ 5 4 75V D& T BARMRAED SEHEANICERAN SN DT, 2D X574
VRT z—ANDORKERLEHZ, WETH 2L SN TVIHIIM/FINTOERAD, a7FEEICI-T
MEEY Bl EIHAUR, BAFIEEIREE (L VX 72— RADHIRETEEND) DITDILAET, TDXS
REBRIORAIITONEDDTIEDH D FHA - 24T API ZHAADINTEIAE TR TWIZEKRR
RIEHTER LI FICOARTONET,

E APTIZOWTH, BAAMMEDLRWER L [FEFE cARINTuRT, MERBHALSE
THRITEIRLRIREZ R T RETT,

Ot RTED, FHESATIVEMEL R T4 YT —ICRVWHEALAD SN S Z einl, KR
ZEATELZRT o E T, Ffllld PEP 411 22 LTI EZE W,

provisional package provisional APl ML TLFEE W,

Python 3000 Python 3.x VU —R274 D=y 7 3—LT7T, (Python 3 2EVIERDEE - FHIES LT
SHETT, ) "Py3k” tsEhz bbb ET,

Pythonic IO FFET—MIIERE X HTELNZa— F TR L, Python OFHC— A T4 F L2IZfE- 7%
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Z)%a— KR, #HlZE. Python O— %A 7 4 A L TlE for XEFH->TA T I TNDTRNTOER
WKE-oTL—=FLET, tDZ < DFFEIITZOMAEAIZIRND T, Python IZBATHWRWAIZRD DI
BUED AT > 2 =% F50d LOEEA:

for i in range(len(food)):
print(food[il)

ZAuTH L. Ehwi Pythonic &K

for piece in food:

print(piece)

qualified name ([Bffi%) € 2 -1 DB =NV RA=THh b, ZOEI 12—V TERINLT T A, BB X
Yy RAD, " RR” KT Fy MAERELTT, PEP 3155 TERINTVWET, +y 7LV OBE®
75 AT, BHiBEIA T2 FOELETERE LU T

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D!'

>>> C.D.meth.__qualname__
'C.D.meth’

BV 2 —AADOBRTHDLNS &, RREMB (fully qualified name) X T XTORR Y =V B 2K
DRy +EREL, HlZ1E email .mime.text ZEMKL F 3

>>> import email.mime.text
>>> email .mime.text._ _name_ _

'email.mime.text'

reference count (BIA TV b)) 24 T7T 227 MINT 22RO, ZRATV Y bHR 0T hol & ZDA
TV MIWEINE T, BRI Y Y MGEFIX Python ®a— F EQEEHNEEAD, CPython F&
DEBERERTT, sys EVa— L, 7l ov—20MEEDA T =7 bOBBAIV Y FEHIZ720DD
getrefcount () PAEZRAL L TV T,

regular package aftlI7&. __init__.py 77 AL EZELT 4L 27 Y & LTD packages

namespace package ZZHRLTLIZE W,

_slots__ 7S ANTDEET, 4 YVAZX VY ABHOHEBEDODPUDERLTEE, 4 VXX AFERPHR
TRHZLT, XEVEHHNLET, 2L ELN2Z 772w 7T, ELLFESZEFALNY v Fx—
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DT, Wkhr—A, HIZIEXETYDFIEMEL 27 7V 5 —2a Y TA VARV ANRKEBIIFEET 5,
Vot BERRE, #HDORVONRRZA T,

sequence (=7 Y R) BRA VT R K DMBINRERT 7 A% __getitem__() FiA Y v FZEUL T
PR—bPL. BREZIRT __len__ () XAV v REERL iterable T, fARAAS —F > ABNZIE, 1ist,
str, tuple, bytes REDH D FF, dict X __getitem__ (O & __len__() dH K- LEITH, BXK
DB TR EED immutable R¥ =25 720, =7 Y XTE R vy EY 7 (mapping) &
AIRENTVDDOTERL TS,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

b -

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set

of strings {'r', 'd'}. See comprehensions.
single dispatch generic function D—FETHEIEIZ—DO DDA X DEREINE T,

slice (R7A4R) =R =T VR O—EFE2ELATI 2 b, AT74RF WERRL [1 THRZONTEBO
BoMicaary2HEL e TESNET, B2, variable_name[1:3:5] T3, AFHIMN (HFF) LBk
slice A7 =2 FEWNETHHL TWE T,

special method (kX ¥ v V) & 2 BUCTKE DRIE. B Z3MNFEZ § 572912 Python » HHEEICH U E 1
XYy R, ZOFEHDOXY v R, XYy FEORHLRRICT VX =227 2 DHBDNVTVET,
BEA Y v RIZDWTIE specialnames TR I N TWVWE T,

statement () XUIRA — b (A—=FD” 70w 7)) TAARBERTT, XE R 2F—U—-FroflEh
A2H5DDYE 50 TY, HBEFICIE if. while, for BH D F3,

text encoding L=a— FXFH|ELya—-FFsa—7v 7T,

text file (FXFAMT7A4N) str AT 27 M EHAFEEZTES file object TS, LIFLIE. 7FRX 774
WEFFEBZAAL MERIOTF =X A MY =LA77, TFARIYOA=FT 1 >»J ZHBNATVE
To TXARMT7 74 L DANE. sys.stdin, sys.stdout, io.Stringl0 4 Y AR VAR ERTHFA M E—
F('r'or 'w') THWEZ » 4 LTT,

bytes-like ZT TV b ZHAZEETELZ 77 AMF TV 27 MZOVWTE NAMFUT 70 $B]RL
TLEEW,

triple-quoted string (=& 2 + — M XFF) 3 0D L7z 2 #— balE (V) T RR w7 40— () THENL
XFH, BHED (—E) 74— M XFINHANTRETE 2 XFINTENNEID D VAN, BO0OHEHTH
HTT, 1200200827 4 — bl ER TRy —FHLICELS 2N TEE T L, TH#HCE (\) %
HEOLSTHEBITCELD 2 I ENTELZDT, FFaXrr—a r X FHlEE S RICRICERNT 3,
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type (&) Python #7227 BRI A TV 27 B DXS5RDDIERDET, HOWE A TP 7 MIA
ERoTVWET, A7Y27 +OBNX __class__  BMT7 7 ALY, type(obj) THUF L7z h HK
x93,

type alias (WA V7 R) RORIHT, BEZFEANFITRALTERL £,

M4y 723 Ber b 2HMLT2DICHHTY, flZIE:

from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:

pass

ZHERDES I VAT TEET:

from typing import List, Tuple
Color = Tuplel[int, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:

pass

FEEEDFIHD D % typing ¥ PEP 484 2SR L T 72X\,
type hint (B> b)) £ 7 7X@ BB 5 X — 2B DEOIIRF XN 22 HE ST % annotation TT,

e » MEIETIER L Python TIEHITIEH D AL, FHOBRNTY — LI o THRHTH D, IDE
Da—FFEL Y 77 720 Y ZOFPFITRD $5,

Ja—rOVER, 75 AEtE, BT, n— A EBTRVWHDDIE ¥ M typing.get_type_hints()
THRTE %,

FEEEDFIHD H % typing ¥ PEP 484 2L T F X\,

universal newlines T¥* 2+ 2+ VU — ADEFRED—DOT, UROIRTEITRLBHML £ 3. Unix ODITRKRE
"\n'. Windows OE '\r\n'. &\ Macintosh ODFE '\r', FHAFEICOVWTFHLZ. PEP 278 ¢
PEP 3116 , X 5IZ bytes.splitlines() SR L T2,

variable annotation (Z¥7 /7 —>ay) 2D 5037 7 REED annotation .

ZRDHBNE 7 7 AREICERZH 728 23, AATRERTT:

class C:

field: 'annotation'

ZR7 /7 T7—aid@EEBEEYF oo ET: flX. 2O int OEEES Z ¥ 2
FEhTnEd:
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count: int = 0

BT ) T— ay DRI DOWTIE annassign i T L TWE T,
Z DREREIC O W TR L CW 3 function annotation, PEP 484, PEP 526 &L T Z&X W,

virtual environment  (RABERYD) HHERATICUI D BE S N2 EBITREECTY . Z4UT & D Python 2—%& 7 7Y 7r—
P aYRRIUY AT A ETHWTWAMD Python 7 7V 7 — a Y OEFNCTHT 2 Z 2% < Python
Ry —=IDA YA —ILEEHEITI B TEET,

venv ZZHAL TLZE W,

virtual machine (Rfl=> V) BRIV 7 PV = 7ICX D ERS N2 ¥ a—&, Python D~ »iE A~
Aba=Fary 4 IBHN L N bO—F 2FETLET,

Zen of Python (Python @1&D) Python ZHf# LFIM 32 L TDEZ L7325, Python OKEHHAIE H¥%2 Y
APMZILEDDTT, XaE7 R Y7 T "import this” ¥ T2 2DV A M E#HDET,
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i

CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥aXrbrD0Ei%
HEF L

e Docutils 7@ =27 b. reStructuredText ¥ docutils V—iLt vy b EZIERKL F L7,

e Fredrik Lundh @ Alternative Python Reference 7B Y =2 b5 & Sphinx X2 D74 77 %18 %
L7z

B.1 Python R¥ a2 X2 BikE

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python a3 2= 4 25 DEHIBM L B R FTEZDOEBL LW FFa Xy F—ya YiddETFNFELATL
o - DAL D!
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&R
C
BEL>14t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (Bif£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBICRD $ L7

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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JYy—2 | R—=2 FEF R GPL Hi:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-3fE | PSF yes

AR: TGPL By w5 ERBUX, Python 25 GPL TEAMHINTVWE WIS EKTIEH D ¥ A, Python D7
ALY RFET, GPL WV, ZELAANA—Va Yy Z2EMTBICERT 2 -T2 Y =R LR THDLEVE
YA, GPL HfiDZ7 A2 ZADTTIE, GPL TV VY —REXNTWAMHOY 7+ =7 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A ATIXZESTEDD FXE A,

Guido DFERD T, ZNHDV YV —RZAREICL T EE 0%ZL DRI VT 4 TDHRI ATEH L ET,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSFE License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under
the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code falling
under that license. See Licenses and Acknowledgements for Incorporated Software for an incomplete list of

these licenses.

324 18 C & BEr 1€



The Python/C API, JJ—2X 3.8.20

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.8.20 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 3.8.20 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 3.8.20 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 3.8.20 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
3.8.20.

4. PSF is making Python 3.8.20 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
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.8.20, 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

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python

1.6.1 that incorporate non-separable material that was previously distributed
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under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/

~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo(), and getnameinfo(), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

330 18 C & BEr 1€



http://www.wide.ad.jp/

The Python/C API, JJ—2X 3.8.20

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.
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C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission

notice appear in supporting documentation, and that the name of

KDR=12%E <)

C.3. Licenses and Acknowledgements for Incorporated Software 333




The Python/C API, )1 —2X 3.8.20

HIDR— % 5D E)

Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZEATVET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select EY 2 — X kqueue f Y X — 7 £ — AZOWTDORDEHEEATHE T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~"AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from http:
//www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright

and licensing notice:

/****************************************************************

*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and Mac OS X installers for Python may include a
copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:
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LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
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* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

(Ko<= 1ZHi)
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* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to

permit persons to whom the Software is furnished to do so, subject to
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc TEHL TWE Ny ¥ 25— 7L DFEEIF,
cfuhash 72 =227 bOBDICEDS X

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above

(Ko<= 1ZHi)
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

KDR=12%E <)
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OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:
Copyright (¢) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted pro-

vided that the following conditions are met:

e Redistributions of works must retain the original copyright notice, this list of conditions and the

following disclaimer.

o 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.

e 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 PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTTAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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repr, 77, 266
staticmethod, 250
tuple, 88, 151

type, 82
abort(), 51
abs

HHAIAAH B, 84
abstract base class, 303
allocfunc (C dFT—4E), 293
annotation, 303
argument, 304
argv (in module sys), 195
ascii

HAIAHEEE, 77
asynchronous context manager, 304
asynchronous generator, 304
asynchronous generator iterator, 304
asynchronous iterable, 304
asynchronous iterator, 305
attribute, 305
awaitable, 305

B

BDFL, 305
binary file, 305
binaryfunc (C OF—42&), 294
buffer interface
(see buffer protocol), 91
buffer object
(see buffer protocol), 91
buffer protocol, 91
builtins
EDa-—I, 14, 191, 205
bytearray
F7TxUk, 118
bytecode, 305
bytes
ISk, 115
HAHIAFHEE, 78
bytes-like object, 305

C

callback, 305
calloc(), 233
Capsule
FISxO b, 177
C-contiguous, 96, 306
class, 305
class variable, 306
classmethod
#HAHBEER, 249
cleanup functions, 51
close() (in module os), 206
CO_FUTURE_DIVISION (C DZEH), 25
code object, 160
coercion, 306
compile
AL, 53
complex number, 306
IS, 113
context manager, 306
context variable, 306
contiguous, 96, 306

copyright (in module sys), 195
coroutine, 306

coroutine function, 306
CPython, 306

create_module (C DBA%K), 168

D

decorator, 306
descrgetfunc (C O7T—%H), 294
descriptor, 307
descrsetfunc (C OF—4&E), 294
destructor (C OFT—42H), 293
dictionary, 307

FTTxV R, 151
dictionary comprehension, 307
dictionary view, 307
divmod

AHIAHEE, 83
docstring, 307
duck-typing, 307

E

EAFP, 308

EOFError (built-in exception), 162
exc_info() (in module sys), 12
exec_module (C DREH), 168
exec_prefix, 4

executable (in module sys), 194
exit(), 51

expression, 308

extension module, 308

F

f-string, 308
file
ISk, 162
file object, 308
file-like object, 308
finder, 308
float
HAHIAHBEE, 86
floating point
AUk, 112
floor division, 308
Fortran contiguous, 96, 306
free(), 233
freefunc (C OF—4E), 293
freeze utility, 56
frozenset
ATV bk, 155
function, 308
AT, 157

function annotation, 308

G

garbage collection, 309
generator, 309

generator expression, 309
generator iterator, 309
generic function, 309
getattrfunc (C DTF—4HE), 293
getattrofunc (C O7T—4H), 293
getbufferproc (C OFT—42H), 294
getiterfunc (C DT —42H), 204
GIL, 310

348



The Python/C API, Y —X 3.8.20

global interpreter lock, 197, 310

H

hash

HAAHEEE, 81, 267
hash-based pyc, 310
hashable, 310
hashfunc (C OF—42E), 294

IDLE, 310
immutable, 310
import path, 310
importer, 311
importing, 311
incr_item(), 13, 14
initproc (C OF—4&), 293
inquiry (C ®F7—4%), 300
instancemethod

FISx Uk, 158
int

#HAH B, 86
integer

FITxU b, 107
interactive, 311
interpreted, 311
interpreter lock, 197
interpreter shutdown, 311
iterable, 311
iterator, 311
iternextfunc (C OT—2H), 204

K

key function, 312
KeyboardInterrupt (built-in exception), 37
keyword argument, 312

L

lambda, 312
LBYL, 312
len

HAHAHRBE, 82, 87, 89, 149, 153, 156
lenfunc (C OF—%E), 294
list, 312

FITSxUk, 149
list comprehension, 312
loader, 312
lock, interpreter, 197
long integer

ISk, 107
LONG_MAX, 109

M

magic

method, 313
magic method, 313
main(), 192, 195
malloc(), 233
mapping, 313

F7SxU K, 151
memoryview

FITSxO R, 175
meta path finder, 313
metaclass, 313

METH_CLASS (#8#&AHZEH), 249
METH_COEXIST (##AAHZEH), 250
METH_FASTCALL ($8&AHZEH), 249
METH_NOARGS (¥&HAHEE), 249
METH_O (#&AHZEH), 249
METH_STATIC ($&HAHEE), 249
METH_VARARGS ($##AAHZEH), 248
method, 313

magic, 313

special, 318

FTTxIh, 159
method resolution order, 313
MethodType (in module types), 157, 159
module, 313

search path, 14, 191, 194

FITxIh, 163
module spec, 313
modules (in module sys), 52, 191
ModuleType (in module types), 163
MRO, 313
mutable, 313

N

named tuple, 313
namespace, 314
namespace package, 314
nested scope, 314
new-style class, 314
newfunc (C OF—4H&), 293
None

FITxoh, 107
numeric

FITS ok, 107

O

object, 314

code, 160
objobjargproc (C DF—4RE), 294
objobjproc (C DF—4HE), 294
OverflowError (built-in exception), 109, 110

P

package, 314
package variable

__all__ 52
parameter, 315
PATH, 14

path

module search, 14, 191, 194
path (in module sys), 14, 191, 194
path based finder, 316
path entry, 315
path entry finder, 315
path entry hook, 316
path-like object, 316
PEP, 316
platform (in module sys), 195
portion, 316
positional argument (1ﬁ.§§|§5{), 316
pow

fHHIAH B, 84, 85
prefix, 4
provisional API, 316
provisional package, 316
Py_ABS (C ®¥<Z-0), 5
Py_AddPendingCall (C MDEE%), 207

349



The Python/C API, )1 —2X 3.8.20
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PyConfig.program_name (C DX /NEH), 224
PyConfig.pycache_prefix (C DXV NEH), 224
PyConfig.pythonpath_env (C DXV /NEH), 223
PyConfig.quiet (C DXV INEH), 224
PyConfig.run_command (C DX YNEH), 224
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PyConfig.skip_source_first_line (C M XV NEH), 224
PyConfig.stdio_encoding (C DXV NEH), 224
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PyUnicode_ReadChar (C ME%K), 128
PyUnicode_READY (C DBEE%K), 120
PyUnicode_Replace (C D), 144
PyUnicode_RichCompare (C DBA%X), 145
PyUnicode_Split (C D), 143
PyUnicode_Splitlines (C M%), 143
PyUnicode_Substring (C M), 128
PyUnicode_Tailmatch (C DE#), 144
PyUnicode_TransformDecimalToASCII (C MEEH), 129
PyUnicode_Translate (C D), 142
PyUnicode_TranslateCharmap (C DEE#), 142
PyUnicode_Type (C ®ZEH), 120
PyUnicode_WCHAR_KIND (C @Y%), 121
PyUnicode_WRITE (C DBE%K), 121
PyUnicode_WriteChar (C M), 127
PyUnicodeDecodeError_Create (C D), 39
PyUnicodeDecodeError_GetEncoding (C MDBA%K), 39
PyUnicodeDecodeError_GetEnd (C DREEH), 40
PyUnicodeDecodeError_GetObject (C MEIH), 39
PyUnicodeDecodeError_GetReason (C MEH), 40
PyUnicodeDecodeError_GetStart (C D), 40
PyUnicodeDecodeError_SetEnd (C M), 40
PyUnicodeDecodeError_SetReason (C M), 40
PyUnicodeDecodeError_SetStart (C D), 40
PyUnicodeEncodeError_Create (C D), 39
PyUnicodeEncodeError_GetEncoding (C MEEH), 39
PyUnicodeEncodeError_GetEnd (C D), 40
PyUnicodeEncodeError_GetObject (C D), 39
PyUnicodeEncodeError_GetReason (C M), 40
PyUnicodeEncodeError_GetStart (C M), 40
PyUnicodeEncodeError_SetEnd (C D), 40
PyUnicodeEncodeError_SetReason (C D), 40
PyUnicodeEncodeError_SetStart (C M), 40
PyUnicodeObject (C ®T—4E), 120
PyUnicodeTranslateError_Create (C MEH), 39
PyUnicodeTranslateError_GetEnd (C DEH), 40
PyUnicodeTranslateError_GetObject (C DBA%I), 39
PyUnicodeTranslateError_GetReason (C DBA%N), 40
PyUnicodeTranslateError_GetStart (C DBAEX), 40
PyUnicodeTranslateError_SetEnd (C MEH), 40
PyUnicodeTranslateError_SetReason (C DB%), 40
PyUnicodeTranslateError_SetStart (C DBA%K), 40
PyVarObject (C T —%%H), 246

360

]



The Python/C API, Y —X 3.8.20

PyVarObject_HEAD_INIT (C @< 0), 247
PyVarObject.ob_size (C DX NEH), 262
PyVectorcall_Call (C DBE¥), 264
PyVectorcall_NARGS (C DREE%K), 81
PyWeakref_Check (C DB¥), 176
PyWeakref_CheckProxy (C DBI%X), 176
PyWeakref_CheckRef (C DBE¥), 176
PyWeakref_GET_OBJECT (C MDBA%), 177
PyWeakref_GetObject (C M%), 176
PyWeakref_NewProxy (C D), 176
PyWeakref_NewRef (C D), 176
PyWideStringlist (C OF—4&&), 214
PyWideStringList_Append (C DEE¥), 214
PyWideStringList_Insert (C DEEH), 214
PyWideStringList.items (C DX NEH), 215
PyWideStringList.length (C DXV NEH), 215
PyWrapper_New (C D), 173

Q

qualified name, 317

R

realloc(), 233
reference count, 317
regular package, 317
releasebufferproc (C OF—4#E), 294
repr

fHAHAHRH, 77, 266
reprfunc (C OFT—42H), 293
richcmpfunc (C OF—48), 294

S

sdterr

stdin stdout, 192
search

path, module, 14, 191, 194
sequence, 318

FISTU K, 115
set

A7k, 155
set comprehension, 318
set_all(), 10
setattrfunc (C OT7—4E), 293
setattrofunc (C OF—% &), 294
setswitchinterval() (in module sys), 197
SIGINT, 37
signal

T2 a-, 37
single dispatch, 318
SIZE_MAX, 110
slice, 318
special

method, 318
special method, 318
ssizeargfunc (C OF7—4#E), 294
ssizeobjargproc (C DT —42H) 294
statement, 318
staticmethod

HHAHIAFHBEE, 250
stderr (in module sys), 205
stdin

stdout sdterr, 192
stdin (in module sys), 205
stdout

sdterr, stdin, 192
stdout (in module sys), 205

strerror(), 31
string

PyObject_Str (C function), 78
sum_list(), 10
sum_sequence(), 11, 12
sys

ETa—, 14, 191, 205
SystemError (built-in exception), 164

T

ternaryfunc (C OT7T—4E), 294
text encoding, 318
text file, 318
traverseproc (C OF—4&E), 299
triple-quoted string, 318
tuple
ATV, 146
HAAAHEE, 88, 151
type, 319
FISx Ok, 7,103
AHIAHEEE, 82
type alias, 319
type hint, 319

U

ULONG_MAX, 110
unaryfunc (C OF—%8), 294
universal newlines, 319

Vv

variable annotation, 319
vectorcallfunc (C OF—4E2), 293
version (in module sys), 194, 195
virtual environment, 320
virtual machine, 320

visitproc (C OF—2H), 299

Z

Zen of Python, 320
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