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DR =a 7T, EREY 2 —A%EFE WD Python £ Y X7V XET7 7V r— a VITHEDIAALLD L
W C/Ct++ TurI=HHTES APL IZOW TR TWE T, extending-index IFLIREY 2 —L %2 EF RO
—RIRE D T2 IOV TEHABRLTWETH, API OFMETIFHEALTVARVWDT, ZOFFa XY bHF

FlEickh £95,







ONE

L ®HIC

Python O 7 7V 5 —>a>vr7/urI~<HA4 &7 2 —X (Application Programmer’s Interface, APT) I,
Python £ X 7V RIZHTBHARLNALTDT7 7R ZAFERE CR C++ o7 r o< i gL tuvnxd, =
D APLI3#E C++ 26 b2 AU LS ICHHATE 20 TTH, BRRFFEOHIZT 57012 Python/C APT &
HOFONTVET, WAWICER 2 Z2OHNA S, Python/C API SHWVWSLNE T, k. REEAZRD i
BREZ a—IL (extension module) . FT7%HH Python £ ¥ &7V Z&iiiks 2 C THEINLEY 2 — L %Z5b
T3, WO HNTT, HBUX. X hKHEAR Y 7V 7 —2 2 VAT Python 2#KEZE (component) ¥ L TH
MAT2L0W5HNTT; 2727 =y 27i&k —RINTIEZT 7V r—2 a3 A0 Python DDIAAL (embedding)
RPN E T,

JEIRE Y 2 — VOERI LN D2 D T W at 2T, 7 F5|#F (cookbook)” V727 70 —F T & { HB
TEET, FE2HAEEITHIMELTLNEY AL WL O0HD xS, —hH, 7TV r—> arAD
Python OHiAAIL, Python 23 TE T LBV HTONTEE LD, IHIREY 2 —LOIERICEENR S
LT,

%< @ API B¥&. Python OIDIAARTH 2 DILIRTH 2 0ICElH S FTHRILE FT; i3V A, Python 2%
AATVBIEEAEDT Y r—>a vid, FARICBEOINREY 2 — VBT 2 0EPET 2 Z IR 5T
L5556, Python ZEICT 7V r— a VITHDAATAHBENHIREY 2 —LOEFEZFIFHLLR-TEH
KDFENEZLZEBVET,

1.1 J—70 >V J8%

CPython IZ&® % C a—FEEVTWAHEE, PEP 7 Oh 4 Ko 4 v e HE#IiEbRIIIUT BD EFEA
COHARFA4 0, a> Y Ea— bARO Python DN—2 g VICBRESEAINET, HEDOH — Fot—
TA4—DEY 2 —LTlE, FREWVOH Python IZa>y b Pa—1+§503 0 TRIFNUI. ZOBEE IS L
Z3HDH FEEA


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

Python/C API %f#i 5 7= a8k, B ABLUS I/ B2 TOEREA V70— FT 5. ITOfT:

#define PY_SSIZE_T_CLEAN
#include <Python.h>

Y —A2—RIZEEABR L FET, ZOITEERT % & A v X <stdio.h>, <string.h>, <errno.h>, <limits.
h>, <assert.h>, <stdlib.h> % (FIHTZHL) 1 > 7 L—FL X,

FAR: Python &, YRAT AR Ko TIEEANY XOEBERICHET L2587 oty HEREIT-o-TVWBED
T, Python.h ZW\WIFNDEHEAY XX D JAENICA V7 —F BRIEED FHA

Python.h %4 > Z)L— K3 BHIC, HIC PY_SSIZE_T_CLEAN %/EHKT 2 Z e BRI NE T, 2O~/ v
FUCOWVWTIE 5IBDBIREEDBE 2SR TSV,

Pythonh CEBENTVS, 2—FhbRA 3LHRT (Pythonh 234 ¥ 27 b— F LTV BEEEA » £ 02 i
R = F ) i BECFY Py £7203 _Py MM E$£3F, _Py THE 524013 Python EETHEMHEHT 2%
DDLHTT, IEIREY 2 — LOEFEE > TE R D TR A, BEERD X AN CETFHEADEELTINEH D
Ao

AR API 02 —H13, Py ®® Py THEA AU ERT 23— FZHNCHFWTIEIRD FEA. BrHa—F
PHONERELZE/ZD, FHED Python DN—Y a Y TRICAFIBEREIN T, 2—FDEWZa— Foal#f
MWzfEs < F5ARMRH D 5,

ANy X7 7 A NVEHTEE Python ¥ Y 2+ =& %3, Unix TIX prefiz/include/pythonversion/
B LU ezec_prefiz/include/pythonversion/ ICENPNE T, prefix & exec_prefix (& Python ZE L F
T BFED configure A7V F MITE X7 8T X ZITHIE L. version 1 '%d.%d" % sys.version_info[:2]
WG L £ 5, Windows Tld, ~v XX prefiz/include ICEPNFE T, prefix &4 VA M —JIZHHEL 724
VA=A T 4L FUTT,

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

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

C++.

4 £ 1EFLOIC
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1.3 EFa<o0

Python Oy X —7 7 A MZIIMEFZ <7 0P WL OPERINTVET, 2LDOvrmld, ZOBFRIIIDOE
25 (BlZIE. Py_RETURN_NONE) DELWCEBRNBH D ET, LD —Bkfbhdrizdsfio~rrnidzhs
DAY X =T 7 A NIERSINTOVET, L. TITERFIEINTVS LIFRD TEA,

Py_UNREACHABLE ()
FETIZETHRNEEZ TS - FZADBDH B L 21V ET, HlZIE, case HiNETORI DIES
% N—=1LTW5 switch XD default: HiTT, assert(0) X abort() OMUHLEZEEZ/= k3
BT Cfio T X W,

N—ar 3.7 TE.

Py_ABS (x)
x OHEIHMEZIR 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— a3 v 3.3 TEM.

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

N—a v 3.4 Tl

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

N—a ¥ 3.6 TENM.

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

Py_GETENV (s)
getenv(s) WWTWVWETH, av Y F5 4 T -ENEINLEHE (D% D Py_IgnoreEnvironmentFlag
HIRE SN 7HE) NULL ZiR L £ 5,

Py_UNUSED (arg)

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

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

Py_DEPRECATED (version)

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

T 7m 75 A0IT3:

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

N—ar 3.8 TAEHE: MSVC K- 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.

UTE7m 275 A0T3:

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.

VN7l =57 0 N /G

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

6 £ 1EFLOIC
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1.4 7720k BELUESRAVV 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.

2TD Python 4 7Y =2 MZIZ (Python BHAITT &) M (type) & BMA D >+ (reference count) 23H D %
T H25ATI 2 ORI, ZDA TV =7 PHACOBEOL T Y 2 b (BIZAIZBE VAN 2—¥E
T, Y ZOMEZBEITOVTII types THHALTWET) ZIRELE T, LL<ALNTVWAEIZTOWTIE,
BEASIVAPFELT, 24727 " BZOBRPE S p#FANSNEFET; fl 21X, PyList_Check(a) I&. a T
MRENTATY 227 b2 Python VA MO X (D020 ZIZRY) BEEERLET,

1.41 B2RAV >V NE

S HOFERIEERD (LIZLSERICRONE) XEVH A X UAHERVOT, BHAY Y MIEELEET
T BEAY Y ME BEA TV 2 MK LTBRET > TV 3B AR5 202 KA HHTT, BRE
ToTVBEATLIE, BIOA T 22 N THokD, ZR—rL (H5WVIEHEINE) C EHTH -0, {5
D CBMNCHS0—AARERFE 57D LET, H247V 22 FOBEAY Y MHIERICHES L, Z2DFT
Vxl NEIRHENTT, 2047V 27 MDA TV 27 FADBEHA > TWIE HOF TV 22 kD
BRHY Y FMEFZ VAL FERET, FZUAY FORE MOA T2 FOBRBIY Y FAERICRS L,
SHRBEDA TV 22 FIRIE NS, Lok BAICUEEEET, (E52ToA, HUEBRLSS A7
Yz MIOWTHED S D $5; BT, ML 7 3 LV TF, )

SRA Y Y MR, BRI D ATHREEINE S, @EDOHIETIE, Py_INCREF() <270 TA 7Tz bOD
ZM% 14> 27 VR MU, Py DECREF() 20T 1727 VUX>bLEF, Py DECREF() =7 1l incref £ D
DI DEMETT, tWwHDIE Py DECREF v 27 ni3ZA Y Y bAEL IR oThE I 0EHFHNT, Kol
BEWEA TP 27 PO RXEY ERBEE (deallocator) ZFENH X R FIUIRSRVHIHTT, XEVRKBEKL
. A7V 27 POREERL TV SREERNICH 2 BERADKRA > 2 TF, REFGDXEY BRI, 2o
DEEA 7Y =2 b (compound object) TH 2HEITIE. ATV =7 PADHDA 7Y =27 MIHT 25H%
VYL ETIZVAYITEEIRRAD L EBIT, ZOMDREIRT 7 4 F T4 X (finalize) WEZEHITL X7,
SRAV Y IBF—N"T7u—FTEZEHDEEA; VI DD, REXEY ZER-ICIE. (sizeof (Py_ssize_t)
>= sizeof (void*) C{RELGHE) P vV roREfbhz ey MIEELZTDOXEY L
OUBEDBHZHHTT, {toT, BRAVY DA V7 VYR MIBRMHRIEICRD £3,

FTI 27 PANDRA Y EB Ao TNDE R —ANVBERETIIOWT, A 79 =7 bOBWRAY Y b adbd (v
YAV PLRTNUIESIZVDITED D FEA, B LIZ, A7 227 OBRAV MR ATV =27 b2
FBURTERDVER SNz 212 1 PRI, ZOZEBDPRaA—=THhoHTUToRBEIC 1 BsIhEd, Lol

14, TV BEIUEBRAIVH 7
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DFE. ZOOBERAEWVICHKR T 2D T, fMRNICBIRAY >V MEIELLEEA. ZREAV Y P 2HESHEOE
%}:&i\ FREDMOPDERDPA 7Y 27 2L TWAMIZA 7Y =27 FAF 77— bR NWESITF
5ILIHNET, AT7Y =27 MITHLT, =2 THHIOZRBTONTWT, ZDOBMHATFHRH DAL L [F UMH
MRS N2 D5, ZIRAY ¥ b2 —RINCHEPLTHEID D VA, BRI Y ¥ MMEOREENSTEE DI
ZEERJEHME L E. Python 22 SR H I NARES 2 —LAND C BICA 7Y =7 M 25IBE LTHETE %
TY; MOE L XA =X 0E, BN LOMETO5IEIIH T 2SR E2RIEL 35,

LoLRDNs, KLM3#EbE LT, 2A 727 b2 VAN /{LEEEIC, BRIV M2 VIV XY
FEFIRLELLMoTBLEWVWIDDHD £F, MDBEN AT 27 b2 VA M2BERELTLEL, 2R
HOYEMT VAV IEINTT 7RI —FENTLES ZEDREZONE T, AYEIBHELZDIZ, Fo72<#
FEESWCAZBBEN, LLOEMEES R I TMS2D Python 2 — REMUHL2REZVE WS Z 2 TT;
Py_DECREF() 706 2 —HAHlfHlZRE 2 X5 a— FRZABFET 2720, 3L AL ETOREPIBIENICER
ZEoLZ IR ET,

BRWIZBRAY Y b eET 27 Fu—Fi&k, WHOHME (B2’ PyObject _, PyNumber_, PySequence_, &
& Of PyMapping_ THE 2B%) OFAHTT, ZHLDREEEICREDEL L2 AT 27 VOSBRIV V2
AV RYPLET, 2—HFRIFRED EBPAREICK 5725 Py _DECREF() Z#MABIIRINTHET; 23w
Z. TRIZOEBEIH N TL X,

BRAU Y FOFH

Python/C API O&BEEICBI 2SR AV > ORI EFHWVIE. #HT 21213, BROFAEME (ownership of
references) LW FETH) ELFMATE T, MAEEIISRICNT2DT, 7927 MIXT2HDTIED
DERA (A7 MIHICBIAINT., BCHAIATVWET), 2 " ZROME" 3. ZOZRBER
{7207l T Py DECREF 2O THEIZIHS e 2 BR L $ 9, FTAMHIEEETE, D5 a— FHEHEK
X o THTEMERGS L. SEIEZDa— ROBRHBNER L 125 1B RAINC Py_DECREF () % Py_XDECREF ()
ZOHLT, Z2RAY 2% 1 DEHTERENZHVET — H20E. 20HKEE (@I — N2 LE
TCIZ) ZRUTEL E3, H2HE. BBOMCH LA L TSROFAEHEZIES & O LA Fifcd 21
(new reference) 152, L BWVET, FTAEHNEINRWVEE, HOH LANZZEEZ D % (borrow) W\ E
T, fED BRI L TIE, b 20E3HD FEA,

. HEBBOTCH LT, 247V 27 FADOSIEUH SN2 BB TEICE. ZDoorTEelE: B
ATV 27 IO E BHWD (steal) Ja L. ZHOTRVWEHENDHD T, BREZT i, Bz
L2, ZROMEEDZOBBICR o7 e REL, BIRBOMH LITICEFTAMEDL R enwS 2t
T,

SREBAMBZBEBIFZEAEDDERA; fINA L TELALNTVWE DX, PyList_SetItem() &
PyTuple_SetItem() T, INHIFI—Fr Y RARXANZERIIHT 22 BAMD £3 (LrL, EEOA
BHEDEXTNRY A NDSUIIEAID A, 26D, VA MR I VOHICHIHERE N AT
Pz P ANTOLBEOHRENLREEZ T2 LT 35012, BREEANDS L5 ICTEINTVET; fHlx
. (1, 2, "three") EWHI X TNEAERT 23— FELUTOXS52DET (20 HXTHBMLED Z I3
NTBEES; Do LVEFEEXAZRTRLET):

8 £ 1EFLOIC
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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 () IZFHLWEBHZIR L. FIC PyTuple_SetItem() WHEENFE T, ZRMLEFN
RO ZFOA T 27 VEMALZVWESIE. SRECEBEF O THNIC, Py_INCREF() ZFHAL TS 5—>D
DBMERIR L T E W,

BIRAIZ, PyTuple_SetItem() WX TNVICEEZ Y b T 270D M—D FIETT; X TVIIEERRERT —X
Bl DT, PySequence_SetItem() X PyObject_SetItem() %> & LOBIEFERINTLEVET, BH
TR INVDMEEANTNL Db D45, PyTuple_SetItem() 72 LMEZ R A,

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

U LEBRICIE, 2702V A ME2ERLTEZ AN, ERRO LI RAKIIFEACHOETA, LD
RO H 288, Py_BuildValue() HD IFLALDEBERA T 27 V& 7+ —~< v kXFH format string
DIEIWEDOVT C ODEISERTEET, FlZIX. LOoZHEOa—FTry 713 UTOXSCEEHZS
NET (25— F v ZICbRELTVET):

PyObject *tuple, *list;

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

HEOBBICETSIHD & 512, HICBEEMD 2723 OEZRICH L TE, Pylbject_SetItem() ¥ Z D%
5 DI B2 —RNTT, Z2OHAE. BRIV Ve V7 VXY MT2R0ENRL, BRES I EERS (7
SRERAWMLELNZ") OT, BHITY MCHET2EEILIVE2CR T, Hl23 UToMBIES %
LR-EREY A MROETOERDMEICEY 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=—S B
1.4. #7920k BELUBBAIV L 9
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(AIDR=I 25 DfE X))

return -1;

}

Py_DECREF (index) ;
}
return O;

BBOREDEDGEE. KEDLERD £5, 3L AYOMBuC VT, ZREEL T 2o
DIEMENEDD ZERRN—FHT, 247V MW T25HERT L5 22 OBKIE. SRICHT 3
FiEMEEICH LINCS 2 £3, BHEEETS: 2054, BEDIERTA 7Y 27 MEZDHT (on the fly)
AERREINZ 72D, 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 2S5 RERTILHDBEKIX,
WK 7SR L5 (MO LEIDZIROFE#E D £7),

HERDIZ., EEPRISROMAEZE T2 503, COMRBEZREIHI»E L2, tEBET I
TT — B LD 8D (BB LTHELALA 7Y 22 FoR) i3 COMBEICIIEZRHED FEA!
o T. PyList_GetItem() Zffio TV R PNDOERZGLHE T, ZROMAEEIIIRD LA — 25, FHL
BRER LV R M2 S PySequence_GetItem() (K53 dH ZOBBIERIFULGTIEEZ LY D £7) 2o THD H
T, BENLA T 7 MIRT2BREHRET,

PITE, BED» 57220 A M L THREROAH ZFRATHBZ LD X5 L THEIT 202 RLEHITT,; —
DIE PyList_GetItem() Z{HoTWT, b5 —DIE PySequence_GetItem() Zffio TWE 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 B

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 #I%

Python 702 J <, FEDLTS —MEBPER L T LN EHRS BREEZH D T8A; WL 2D o 724
AE. O LHL, ZOERMERHLAL 2 wozBEH12, Py FLRLDA XY XEETHENIZIR
BWLET, A VXTVERBIX, ARy 7 L —ANy 7 ELETHNE Z—FIZTRELE T,

EIAM, CTurI<ogE L7 —F =y ZIZEICHRIIITORIZRD $® A, Python/C API O£ TO
BN, BRI ¥ 2 X > N CHIREICEBAA R WER D BN 2 JE1T 3 2 ATREMEAS H D £ 3. —RVLFEEE LT, 5

3 R

b JiE:L L7 —

NIZ 5

|54
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fE (error indicator) ZIBL %3, FFa Xy MZEIPATRVES., 207 —(HIBEBORDHEORIZ X 5T,
NULL 2> -1 DEB LK D T, WSO OBBTIE 7 —VRITH/BERL, BEro—%2RLET, TODHT
DO TIIHER S —E8EE2 R B o7D, HDOVEVWRRENEZIR LD $T 5D T, PyErr_Occurred()
THRNICZ 7 =T A M 2ITORER DD £3, ZHLDHIHNIFEICHRINIC FF 2 X MEEh x5,

BIAHRE DIRREIEH (exception state) 1&, AL v FHALCHE -G EEIE (per-thread storage) N TEI I h
9 (ZOREEEE. ALy FEEDRWT SV —yaryTld e — OV REEERE R T ), —D2D A
Ly RIZZODRED S S0 FIADFRE L2, FEFREL TRV, B D F35, B PyErr_Occurred ()
2S5 e, ZOREZFHARNLNTT: ZOBBIIBIIDTEE L BRI Z0fINEA 72 = 7 M2 § 2SR
(borrowed reference) #iR L. Z 5 TRWVWE Z12IE NULL 2R L 3, BSMREZHRET 2B DD %
3 PyErr_SetString() 13d o b IHHNTWVS (A, do bRAEDRW) fISZRET 2 72D DR
T. PyErr_Clear () I3HIFMREEEIZH L R 2888 T 3,

FERLHIVRERRIE. 3 2047 =2 b fINOE HIADHE, ZLTHFL—ANy 7, HBHRDET (D
A7V b NULL ZHDIGET), 206 DIEMHIE. Python @ sys.exc_info() OFEREFCEKRZRD
3 Wi, C & Python OFIFMREERIZE AL TEH D ¥ A: Python 2B 26040472 =7 M,
Python @ try ... except X TR L 724 7Y = 7 v 2R T —F. C LV DOFIMRERRRIITFHLT 2 DI,
BXNHIMERE sys.exc_info() ZDMICHEAE T 2 X SHUDETS 5 Python DA ba—FAL Y& TVED
XA YN —=TIEET 55T, FINPBEBOBTRZIEL STV BT T,

Python 1.5 5 5%, Python TEb»Niza— FHr5HFMREIFRICY 7R T2 47K LT, #EIhTVWTA
Ly Fe—T74R AKX sys.exc_info() IR > TWADTHERELTL IV, ZOAIE Python 22— FDET
ENTVERAL Y FIZBUI2HIMRERRZIEL X3, £/ 205 DRIMREERICN T 27 7 AFRIZ,
T BEMKOT (semantics) BEE I, H2BEBDFINEHIET 2. ZOBBEEITLTVE AL v FOf
SURBETH IR Z (R 17 LT N LI BISVREEIE I Z MR 32 K5Ik D E L, TOXEHICK T, WEZSIC
RZ BB ER > T 2050 e LEEZT e ThlERIEhs, fIALHEI - FTEIIBETWEANTE
MWELTOET,; o, FL—ANYIHDRX Yy 7 7L —LTBREINTVWELF TV 27 P2 LI LI TR
FHmEKOZTWDERLLTVET,

—RHRIEE E LT, & 2 BRI OBBEIFOCH LT S22 D1 Z X85 & &, IO LEoBRAHIs 2%
HLTOWZRWRHENZ S TIRZS T, & LiEH L TwhUR, 2 OBIFHRIEE SO LANCE S Az udze b
Tt A, MOHLITOBBIIA 7Y 27 N BROFTAEZ SN THEL, =7 —fERF2RS L TRED FEA
D, REHTHINZRE ST 2HEE BDFEA - ZARI2TIUE, koGRS NIEN D Ofist 2 1F
FLTLEWY, 27 —DFEKEZDHDICHT 2 HELIFEMERS ZLZkD £7,

Btz U CETHE. LD sum_sequence() T/RLTWVWET, BRICH., ZOHITIE= I —%2HH L7zFIC
MOZREMETIHEDDHD EFEA. UTOBEBDFITIE, =7 1T FT 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<)

12 B1EFLHIC




The Python/C API, Y —X 3.8.19

(AIDR=I 5 DREE)

item = 0
dict[key] = item + 1

RS T2a—F2 C CREICEVWEZHDTT:

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. s 13
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AL ZDflE C T goto XM BEIDDFTEFTRLTVWE TR ZofITld. FEDHIMNZILIET 279
I PyErr_EzceptionMatches() B XU PyErr_Clear() ¥ S50 RLTVWET, £/, FrAHEEZR > T
WBBRET, fE2 NULL iZR 205 LARWD DRIETS72DIC Py XDECREF() ¥ SIS b RLTVWET
(BT "X DAV TWS Z 2 IER L TL /2 X\, Py_DECREF() & NULL ZIRICHS bT 7T v a2l ¥
F)o IELKENEES B 27013, FTAMZR OS2 R 270 DZ 8% NULL THIHILS 2 Z L BEHEETT;
Fffic, Do CORVERZERT SBICMELZ -1 (KK THHLL TV T, REDOBEBIFIHL TS %<
W 7BEICDA 0 () ITREL X5,

1.6 Python DE&HiAH

Python A4 &7V X OMDALZITI N (WDIRINGREY 2 — L DOFEF ZFORM) AU T 2T 7R 5500w
HER X A7, Python 4 ¥ &% 7)) ZOYHHEAUE (initialization), £ L THEZ & < 13K T (finalization)
TTo AVRTVEZDIFEAEDHEER. 4 V&7V XDEFHERLMEZ FE A

FEARN 2 AL LR %2 47 5 BAEUZ Py_Initialize() TT. ZOMBIEIR— RIEADEY a— A0 bRET—7
NVEER L, TR EHRBEEY 2 — L builtins, __main__, BX U sys ZERLE T, £z, BV 2 —LRE X
(sys.path) OFILHITVE T,

Py_Initialize() DHFTIE, 7 A7 U T+ ANOD5[$ Y A 7 (script argument list, sys.argv O Z &)
ERELERA, TOEBDPHRICEITEINS Python 2 — FHRTRER S, Py Initialize() DR T
PySys_SetArgvEx(argc, argv, updatepath) ZWFOUH UTRA/RAVICERE LRIT U D 2R A,

FEAY DY RT ATIE (K Unix & Windows (&, FEl2SHDTICRZDIEZL $ 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 LW RED FITEY 2 — R ARZFHELE T, thbIFZo
BT, Yzla~wy RS (BREEAE PATH) EICR D2 57 python WO HARTDFEITT 7 A LDED
NTVBET4LZ FVDET 4 L7 MU SDHNT, 1ib/pythonX. ¥ Y WS HEIOTFT 4 L7 MY RHELE T,

il 21X, Python FATERD /usr/local/bin/python TROM -/ T3 L, Py Initialize() &F74 77V
A3 /usr/local/lib/pythonX.Y IZH 2D EREL T3, (EFEITIZ. TD R 74—y 7 (fallback)”
DIATZVMETHDH Y, python A PATH HICEWEAICHbNE T, ) 2 —9IX PYTHONHOME 2FET 5 2
ETZDEEEA—NF A FL7D. PYTHONPATH Z&80E L TGEMD T 4 L7 b ) ZEHEE Y 2 — LR 2 DH]
WHALDTEXT,

WDIAARZITH 7 SV r—a » TR, Py_Initialize() ZWEHI S BIC Py_SetProgramName (file) Z WX
M Z e T, FEOMREECEET., ZOHDIALT 7V r— a y TOREIFKA L LT PYTHONHOME T
F—=NF A FTEFEDEY 2 — VR SZXDRNTIZLART & LT PYTHONPATH 2MFA SN2 DO THEEL T LS
W, 7N =2 a Y TEY 2 — WUREARRZERICHIE L 720D 7% 6 MEIZ Py_GetPath (), Py_GetPrefiz(),
Py_GetEzecPrefiz (), B XU Py_GetProgramFullPath() OFEHEZIEL RIFNUIRD FHA (ZhdHiELeT
Modules/getpath.c TERINTWVET),

72 %12, Python Z#HLEIORREIZH E L7z BB 5, FIZIE. BB 7TV Ir— a »ClEFETER
25D B L (start over) X¥ 3 (Py Initialize() d 5 —JEMUHXE2) IS5 L0k LAEEA,
14 F1EIILHIC
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HBWE, 77— 3 >d Python Z—HHEWK X T, Python 2SER L7 X EY 2RI EZ0rd LAZE
B Ao Py_FinalizeEz() {5 & 25 LIAEEZERTEE T, F/o. B Py_IsInitialized() i&. Python
DBEREHEE ADIRBICH 258 ICEZIR L ET, ThASOBBICOVWTOX 5 2 FHIE, BOETHHL £
3o Py_FinalizeEz() 7 Python 4 ¥ & 7V ZIZHRENT-ETOXEY & BT IDITTIEERWL 22 ICER
LTLAEE W, FIZIE HHOREY 2 — M Ko THEIRE N X E VI, BIED L ZAMRRT 2HENTEEFH A

1.7 7N\vZJREI K (Debugging Builds)

AVETVREPIREY 2 — VI LTOEMF =y 72T 270D WL 2hD~ 7 a2 BT L T Python %
EAVRTRZEDTEET, ThHDF =y 713, FATRRICRERS —N—Ay FRAEUZEARDD 2T, KD
T, 774V P TIEAEMIEINTVER A,

Python 7Ny ZhHRE L RO TOFEED U R b, Python ¥ — ZAEiAf (source distribution) DH1 D Misc/
SpecialBuilds.txt KHH EFT, BEHITVUID ML =R, XAFBY 7T —XDT NI, A VR TYVRDXA
Y=TDEL T uT 74 Y THHMARET T, K{HEDNLEN FIZOVTDA, ZOHIDHKD DT
GTAE DR

A4 YR R% Py_DEBUG Y ZREBFMIL Ty 452, —BINCTF Ny ZEIL R EWwbild Python
M TZEEF, Unix TlE, ./configure 2~¥ > NIZ ——with-pydebug %iBMI3 % Z & T, Py_DEBUG D H AT
DET, ZOHE. BEERIVIZ Python BHTIE7%2\ _DEBUG b H#IC D 3, Unix £V FTiX, Py_DEBUG %%
GRhissa. ay o84 S OGBS IR D £3,

HETHHATZIZRAI Y Y b TNy Zofic, UTOEBMF =y 7 HEMIRD 3
« object allocator IZX 3§ 2BIMF = v 7,
o NR—HP—¥varRAFIZHNTHEMF =y T,
o BHHRELDZDIZ, REVWENSNIVWHADKXY Vv A MIWT 55 = v 7,

o HEE (dict) LD (set) DEEIIHTZ, WL DHD assertion DBEM, MA T, BEF TV MIZ
test_c_api() XY v R2BEMENE T,

o 7L —A1%ENT 2RO, 5IBOEEETF Y 2,

o FHLINTVRVEITH T 2B RE M T 272012, BROZ L — I DREDZ Y TRVAAX— 2T
Hltxhxs,

o KL~V L= EEMBISF = v 725 VM runtime IEMENE T,
o XEVY 7Y —7 (memory arena) DFEHEIHNFT 2BMF = v 7,
o thread Y 2 — WX BT N v ZHEHE.

IZTERERTVWARWVENF=yZ27dHBZTL & D,

1.7. NNy ZIREIL K (Debugging Builds) 15
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Py_TRACE_REFS #EH =532 &, ZH ML —AREMMTRD FF, £TD PyObject IZDD T 4 —L REBINT
22T fHAYTOF 7Y 27 FOMER_EHER Y X FEHINE T, £ TOHID YT (allocation) 25 + L — &
SINFET, TR, RTOE-TWEA TV 2V IBRRENET, (A VRFIT 4 TE=FTIE. A VX TVY
RIZ KX BXDETDRLICFERENET) Py TRACE_REFS & Py_DEBUG IZ & » THEERIICHERNIC AR D £ 3,

X DFEHELWEHRICOWTIX, Python @Y — A (source distribution) DH' M Misc/SpecialBuilds.txt %
ZIL TSN,
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TWO

ZE ABI (STABLE APPLICTION BINARY INTERFACE)

BFERIZ Python @ C APT I3V YV —RBIZEEINE T, ZLOLEHEIY — X A#H#EZR > TV T, BIfFD API
EEBELLDBMDBRVWAED T2 3HDFEEA (L. WO0D APL 13, —HIFHER L fE S Bz,
Bl EnET),

oz 23 s APT O HIEMEIZANA F ) LV EE (ABI) £ CWEHEA I ER A, ZOMEEEFIC, MiE
74— FOFHBEMPROLEEICE > T, 22z APL 3#h2< TH ABlZEATLES LT, Z
DR E LT, #REY 2 —/L% Python OV VUV —RBICHIA X A LT 206 H D £F (Unix TZDHE
BRI VR =T 2 A ZABMEA I TORWEERGIN»D LAFEAD), /. Windows TiE, 520
pythonXY.dll £V Y27 LTWAINREY 2 —E, Hay AL LRIZHLVW AL V7 LETHRERD D
9,

Python 3.2 LI TIX, && ABI 2{RiE 357200 API 7ty FHBESEIATVET, HRES 2 —1LTID
APT ("limited API” &M XA E ) 2f# 5121 Py_LIMITED_API ZEFK L TL 2 XV, LRIREY 2 — L OMIEE
BAEDRERE N, RbYICHa Yy IR LIIN=Ya Yy 3x (x>=2) LTEHIK EY 2 — DL RFINET,

WL ODPDT — AT, ZE ABI ZH LV TINRT 20 ENH D T, ZNOHOHFH LW APT ZHH L2 Wik
REY 2 —U&, Py_LIMITED_API ¥R — b L7z WE/ND Python /N—3 2 > @ PY_VERSION_HEX O (API
EABIDN—23 =27 2Z2R) ZiELTLEE W, (FlZ21F Python3.3 7 5 0x03030000), €Y 2 —LidHk
BDFTRTD Python VY —RATHENELETH, (¥ YRADPFEELRND) HOY Y —ATEEMEL ¥ A

Python 3.2 2> 5% limited API & PEP 384 IZXXELENTVWET, C API @ FF 2 X ¥ b Tid, limited API
—#T W API X, "Not part of the limited API” ¥ v —27 3N TWVWET,

17
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THREE

BEKELTY

COBEOEBEMFSI L 77 ANEREANY 7 7IXH D Python Y —2a— FEETTEETH, X hiEMLzeh
MOZEAVRTVZETEZEITTEROTL & 9,

IS DD WL D05 H e UTSHEDHIRRL S 232 D £ 3, i TZ 2450513 Py_eval_input &
Py_file_input . Py_single_input T3, B S OHINI NS 2518 L THZBMORIZH 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 A > TS5 A, Python AR 70275 A0 Zhz2HHATE 3 X
L TVET, arge & argy 518% C 702 F 4D main() B (=2—FDwr — - T wehar_t
WEHINET) ANEINL2DDE F oK FECIMERTRNETT, 518V R MEEINLARENEDDH 5
VIO RICHERT S ZIERETY, (LU, 5IBYURAMPEL TV XFIHONBRIIEEINEEA)
RO EEA > &2 T) 225 (BIsbe & Tida ) Fmick T LR 0 1c, fiIsbcT Lz Zicik 1 ic, 5l
BYURXIPIELWY Python a< Y R4 UESNLhro/z 23 2 128D X T,

Py_InspectFlag DB XN TWRWEE, RUHED SystemExit FIANFEAET 2. ZOBEEIE 1 2R
TDTIRARL LR % exit T2 2 EICKAZDITTLIRIW,

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)
TFED PyRun_AnyFileEzFlags() @ closeit % 0 12, flags % NULL IZ L CTH{LL7zAf VX7 2 — R

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

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
TEED PyRun_AnyFileEzFlags() @ flags % NULL I L THf{b L/z4 & 7 = — X TT,

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
fo BRFEITANA R (32 Y —LRUAR AT B % WIid Unix RIEHR) B#EO b7 7 A V2SR L
TW3YE1E. PyRun_InteractiveLoop () DE%ZIRL 3, ZHLINDYEIE. PyRun_SimpleFile()
DIEREIRLE T, filename &7 7 ANV AT LDITYA—T 4 ¥ (sys.getfilesystemencoding())
T7a— RENET, filename 5 NULL 2 51X, ZOBBUI7 7 A LB LT "eee" 2HVET,

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 \IC&EFN S Python Y —2a— FEFEFTLET,
__main__ BELRFELZVGREBMEREINE T, EERTOHRAR 0 2R, $LAMPFEELLSEE
F -1 ZBELET, 27 -0H-oTH, HIMEREZF L HEEDD $HA. flags DEKIZOWTIE, ik
LEd,

Py_InspectFlag DiRE SN TWARWES, RIUHOD SystemExit fISA03FA T2 . ZOBKIE 1 2R
FTOTIFRL TRERZ exit TEHZ EIZREDIFTLEE W,

int PyRun_SimpleFile(FILE *fp, const char *filename)
D PyRun_SimpleFileExFlags() ® closeit % 012, flags % NULL I L CTHf{L L7zA4 > &2 7 = —
AT,

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
TELD PyRun_SimpleFileEzFlags() @ flags % NULL \Z L CHf{L L7z A > & 7 2 — RT3,

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
PyRun_SimpleStringFlags() £ TWE FTH, Python Y —Ra—F%EXEYNDOXFEFTIERKAL
fo POEAIABLE T, filename X ZDT7 7 A NVDEFTRINIERS T, 774V RAT LD Y
a—7 4 7 (sys.getfilesystemencoding()) T7 I — FEXNE T, closeit WWEZIELHEIR.
PyRun_ SimpleFileExFlags MU RSRNICT 7 A VR £ 3,

FR: Windows Tid. fp 34 FVE— FTHIRETT (Bl Z1E fopen(filename, "rb")), £5 L
BWHAEE, Python 3TARM LF DR 27V 7+ Z2IEL{AKVWTL £ 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)
MEE T NA ZZBEM T b hic 7 7 A W S X2 —DFiAA A, flags IHE->THEITLE T, sys.psl &
sys.ps2 Zffio T, 2—HFI TRV T 2RRLE T, filename 37 7 ANVZ AT LADLYA—FT 4 V7
(sys.getfilesystemencoding()) T7a—FEh %,

ANPIEFICFEITIN e ZIE 0 ZRLES, M RELLEEE -1 ZIRLET, $—RATF7—-0DF;
&% Python O—#f e LTHRMAENTWVWS errcode.h £ Y I —FRI7 7 AN HBTT7—a—FERLE
$, (Python.h I¥ errcode.h 21 ¥ 7/l — FLE ¥ A, o T, RELZEIZOHES V7 L—F LI
FRRR LRV EIHERLTLEZW, )

int PyRun_InteractiveLoop(FILE *fp, const char *filename)
TELD PyRun_InteractiveLoopFlags() ® flags % NULL \Z U THALL/zA > X7 2 — AT,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
WEE TN RCEET SN T7 7 A S EOF I8ET 2 EF T EHAAAETLE T, sys.pst &
sys.ps2 Zffio T, =¥ Fa T b2RRLET, filename 37 7 ANV AT LDy AT 4 V7
(sys.getfilesystemencoding()) T7a— FENFT, EOF ITEFT 2L 0 2B, KWLAESED
BriEL 9,

int (*Py0S_InputHook) (void)
int func(void) W5 7R XA TOBBADKRSL Y EADPRETEET, ZOEFIE, Python DA >~
RTVEZDTa T IBT7 A4 ROVRBIZBED XR—=IFADLDL—FDANEZHFOX IR o/ ZITHE
CHENET, BYEFEHINEST, 207y 2% EFEEXT 222 T, Python Y —2a2— RKOHT
Modules/_tkinter.c 3o 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) ¥\ 5 780 b XA FTOEBADKRL > &
PRETE, 774V OB ELEHEZTEZ2TA VX TVZOTary T bADOANE 11T 0HD &
T, ZOREEIE. XFF prompt 5 NULL TRWEEE prompt ZHIT L. 52 O5NEEA ST 7 4 L
AN LATHiA. RO FHNZIRT e WS BERIIF I TVEF, flRIE. readline €Y 2 —lid
D7 7 iE LT, ITHEMIES X 7HiseEZ IRt L TV 5,

R D L PyMem RawMalloc() ¥7zl% PyMem_RawRealloc() TXEVHERLZXFEI. HEWILT—
DL E 723 A& NULL TR D £/ A,

N—T a3 v 3.4 TERE: R HEIE PyMem_Malloc() =X PyMem_Realloc () TlX7 <. PyMem_RawMalloc()
¥ 721% PyMem_RawRealloc() TREVHRLZZDDTRIFIILRD £H A,

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

struct _ node* PyParser_SimpleParseStringFlags(const char *str, int start, int flags)
TFLD PyParser_SimpleParseStringFlagsFilename() @D filename % NULL \Z 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)
BAlh b — 2 > start 2o T str ICE&EN 5 Python Y — 23— F% flags 518U > T—RX L E T,

BRINCFHMERIRER I — F ATV 7 P 2E T 2 DI EDMREMS 2N TEET, a— FIfA
AR D M L2 U AUE R SR VBB IR E £, filename X7 7 ANV AT ALY A—T 4 VT
(sys.getfilesystemencoding()) T7a— RFEN %7,

struct _ node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
T PyRun_SimpleParseFileFlags() O flags % 0 ICL CHA{LL2A VX7 = — 2T,

struct _ node* PyParser_SimpleParseFileFlags (FILE *fp, const char *filename, int start, int flags)
PyParser_SimpleParseStringFlagsFilename () 2L TWE §H, Python Y —ZAa—FZXEVYAND
XFHN TR L fp D OFRAIAAE T, filename XZ D7 7 A VDHAETTRIIN AR D 8 A,

PyObject* PyRun_String(const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. TRL®D 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 =27 b D globals & locals THEZNZ Y TFAMNT, T34

77772 flags BEIE LIIREET, str IZH % Python YV —RXa— RZETLE T, globals I&FFETHR
MR D FEVA; locals 1~y ¥ 7 Fu balB2RZELLLT T 27 bR OMTHNER A, 518 start
XY =R = FER—RFTE1DIHONEINERB -7 V2IHELET,

a— FZ2ETLEAREZ Python A 79 =27 P LTRLE S, $7E FINDHEAL L 51 NULL 238
LES,

PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. TiC®D PyRun_FileEzFlags () @ closeit % 012 L. flags % NULL IZ LT
Bt L7t 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. TRE® 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. TFECL.® PyRun_FileExzFlags() @ closeit % 0 12 L THEL L =4 v &

T7xz—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() EBITWE 323, Python Y —RXa—FzZXEY
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RNDOXFHNTIXR L fp D OFAIAAE T, filename W EZ D7 7 A VDEZFTRIFINUIZ ST, 7741
AT LDLYA—T 4 7 (sys.getfilesystemencoding()) T7 I — FEINET, b L closeit ZEIZ
5% ¥, PyRun_FileEzFlags () D ZRIHNCT 7 A LV EZBAL £7,

PyObject* Py_CompileString(const char *str, const char *filename, int start)
Return value: New reference. FEL® 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. FRtd 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—

RATO =27 PRIBELET, BT —2 2 start ICX > THEASBNET, ZAUIa v 8f LAk a—F
ZHIBRS 2 7D12ffi5 Z & AT X, Py_eval_input . Py_file_input % L <% Py_single_input T
LNETT, filename TIEEINDE 7 7 A NREZ - VAT =27 bV ERETL-201EbHh, PL—X
N 7% 25WIE SyntaxError fAA X v —IICHTL AA[BEEDRH D FF, I — RB—XTEhdh o7
DAV RRANTERP-7D LEHEI, ZAUE NULL 2R L %95

B optimize 13, IV FOFRBILLANAZIEELET; -1 &, A Y X TVEXD -0 47> a>THEZR
LMD LRI UHRELLNVEERE T, RN LU, 0 (FREfk72 L. __debug__ IZHE). 1 (assert
WEELD BRA L, __debug__ 13M%). 2 (docstring HED 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

TLADLYA—T 4 ¥ T7a—F (os.fsdecode()) XN/ A b XFFITT,
N—Y a ¥ 3.2 TBM.

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: New reference. PyEval_EvalCodeEz() DY TIVIKBA VR T 2 —RAT, a— KA 7V
Zhe, Za— VBB v —AVERET 2RI £, o581 NULL AE ST,

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 XA NFEADA— ATV 27 bRFHMEL

9, CTORRE 70—V EROEFHEY, n—INVNERO~y ¥ 7T 27 b, FIBOES], F—
TJ—ReF 73N ME, F—T—REASIBDOF 7+ MEOEEYL, LD 70— % X FILTHKX
NET,
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PyFrameObject
TVL—LF 7P 27 2RETEE-DIELNEZ AT 27 b CHER, ZORDT7 4 —L FiZWwoT

BABEINGET,

PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. 477 L — L %ZaHliL £3, ZHUd PyEval_ EvalFrameEz() X5 %

VINBA VR T 2= R T, BAABMEDI2HDHDTT,

PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. Python DA ¥ X —7F V) XD FEER, EHENREKTT, ET7Lv—4 f
CHEEMTbNa— ATz F2FEITLE T, N1 ba—F2BRL T, HEIZSC TR L Z%E
TLET, BIND throwflag 5IEIKIZL ACERTEE T, - DL true 25, TN EREZEET,
Y 2L —RF TV 27 D throw() XV v FTHHINET,

A= ay 34 TEE: 7574 TRIBMER- THTRWZ ¥ R RAET 5 OIRZ X510, 2O
FRY T a v EELESIED ELE,

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
BRAEDFHNI 7 L — D7 7 7 REBLE T, RIS true 2, KELZH false ZIRL X7,

int Py_eval_input

B oRITHF % Python ED SRS T, Py_CompileString () ¥ —#EIfliVE T,

int Py_file_input
77 ANDZ2VIEMDY =20 oHARAENT LD FITHF 2 Python XiED B AEL S T,
Py_CompileString () & —#EIZVWE T, ZHIIMEREDREZ D Python Y —Ra—F2a vy f1§
%L EIMESFEBETT,

int Py_single_input
B—@ X3 % Python SHEDBSAFE B T, Py_CompileString() & —#EICfiVE T, ZHUuIxiEo
AYRTYVENV—TDIDDILETT,

struct PyCompilerFlags
AYRAF 75 7% WNDTEL LDDOWERTT, a—F2ar {3 TDHE. ZOMERD int

>

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

PyCompilerFlags *flags A% NULL O, cf_flags i 0 & L THbA., from __future__ import
WK XBEHIEEENE 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— a ¥ 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
Tbh £7,

25
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ZOfio~1id Python 7 7Y =227 VY OBRAY > 2 EHT 201 libET,

void Py_INCREF (PyObject *o0)
AT b o TN TEIBRATVY I e—DHEPLET, A7V 2P FHNULL THo TIWITFEE A,
Z4D3 NULL TR W EFENR TR WA BIE, Py_XINCREF() %o T 7Z&E W,

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

void Py_DECREF ( PyObject *0)

ATz b o TN TEIBRAVY I 2—DROLET, A7 T =F FHNULL THo TEIWITEE Ao
Z M NULL TRV HEEIRF TR WA BIR, Py_XDECREF() %#ffio T XV, BRA Y > b2¥nIC
Boleb, A7 =27 FORDXEY RN (NULL TH - TR 578W) IR E T,

=a.

ZE: (PIRIR __del__ O XYY RZBDITAL VARV APAEVRREI NIz ZIZ) XEVMR
REAEUIERE D Python 2 — FEMFOHT Z DA TEE T, ZOL5Ka— FTIIHFNIEEL 2E
AD, FEIFENTT— FIZTRTO Python 270 — A "AZEHICHBIC? 7B RATE %5, ZALNEKT
% DI, Py_DECREF() BM-UHE N2 X DFITIE, 70— VAR SLEFERREREARY T 2 7
PO —BLERBICHIRNETHZEWVWI ZETT, BlZIE. VAL T 27 F2HIBRT 22—
RIZHIR T 24 7Y =7 bADOBBE—REHICaY—1L, VAT —XEEZEHRL. 2000 —K
ZHUTHT LT Py_DECREF() ZWUHITRETT,

void Py_XDECREF ( PyObject *o0)

FTT 2T 0o NOBRIV I E—OBOLLET, A7V MINULL THIDREWVWERAD, 20D

B3 MoZELERZEEA, ENLANDOHE, FRIE Py_DECREF() RUTY, £/, FEINRE
ZeBFELTT,

void Py_CLEAR(PyObject *o)

0 DBBAT VRO LET, A7V 227 FMINULL Td L. ZOBREZO 703 fAIdiTVERA,
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F 7Y =7 B NULL TRFHZE, 518% NULL 2 L7 Py DECREF() YFRUIREZd/-61LET, ZD
~oniF—REREF T, BBAYY 2T 27U XY M ARNICEEE NULL 12ty F LTS NBDT,
Py_DECREF() IZffi5 £ ZDEHELZ LT LR TTAE T,

HR=TaLr7ya yHICEWENIABEODHZ2 AT 27 VOSBRI T U FDT VXY M EITIL
X, 2o 7uRfES508XWTL x5,

(@]

LT OB Py_IncRef (PyObject *o), Py_DecRef (PyObject *o), iX. EfTRFDEINZ: Python HhiAA T
ODNBZETT, o pBBuIZENEN Py_XINCREF() B XU\ Py _XDECREF() T2 AK— 1+ L7272 T,

T oME#~2 1. _Py_Dealloc(), Py_ForgetReference(), _Py_NewReference() i, £ ¥ X7V XD
7 ONEFIZBWTOAEHT 22DDbDTT, £ /' —rULEE _Py_RefTotal HFETT,
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IS LR

COETHAT 2B %2 M5 &, Python OIS DUHPHINDKEHATE S X 51272 D £, Python OFIFHL
HOEAEP WL S0 T 2 2 BKRUITT, FlIAE POSIX errno Z2HUC00M - MrER RA- L3 B4AEL
HTRBHILVWTS =D (ALY RED) 70 —NLRA I 7 =205 D 3, FITITRILEEZze
ACD CAPIEENB ZNE 7V 7 LERAD, KRLZE ZIKEZ I —DREEZRTZDICRELET, IFLA
YD CAPI BIBIZ TS —4 P —XBIR L, WBHIEBEBDARA VX 2BT 2 8iliko TWa 581 NULL TH
D, BRI E 5513 -1 T, (BI5t: PyArg_ (O BIRUIETICHI Lz 212 1 ZIRL, KLz &
120 BELET).

BARNCIE, =59 —A4 P r—&iE, ISR, FINDOME, PL—ANy I AT D3 0D T2 bR
AR THREINET, ThHDRA VRIFENTSH, BEZINLZWESIE NULL 22D 23 (7L, WD

DHAEDLREIEFZILXINTED., flzI1E, fIsois NULL O5E1E. FL—2 Ny Z713JE NULL OfEICR D %
BFA)

B B BRI O U 72 BRSNS ORI L 727912, Z DB RIL 2 e oian e &, — RN Z —
AV —RERELEEA, MO LEBEBATTITRELTWES, =720 LTHNEZ V7T 2
HB2WE (A7 =227 PBRELZBAEVEHDLETOLSR) ZADBROEALY Y — A WMD FRWARITK 2 %
DELLH—HETIEENDD $F, 72U T 2%EfHZ L TniRiFiud, HaEickily 2RETE HDF
HA, T7-DRDITRZGEIF. L7 —MPRESINTND Xﬂ%:UHjLTEL%Dfo%% EMRYITY, =7 —HL
HEIATWRWEE LR TEEAONA TV HEITIE, Python/C APLOZ SR 3O LIEBZENLAED
BRI VATREMED D D . AAELRIE TR 2008 LOLEE A,

SEIR: 15 —#AITIE sys.exc_info() DR TIEHD FRA. 5 —HATIXEEHIRSI L TLEVLEL (L
P o TEREHLET) IS LTV 2 DI L. sys.exc_info() OREFIIIIE SN BOBISEELET (L
FhioTH S EELEEA).
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51 HheoV7

void PyErr_Clear ()
I A I =R 7VTLET, T7—A VI —EPRESNTVRWELIE, FIRIEZDHD FEA,

void PyErr_PrintEx(int set sys last_vars)
BHED b L — ANy 7 % sys.stderr KL, Z7—A VI Fr =227V 7 L%ET, EL. =T5—
A3 SystemExit THBIHFEZRWVWT T, 2OHA. PL—2ANy ZdH1E 0T, Python mt 2RI
SystemExit 4 YA XY ATIEEEINZTIF—a—FRTHRTLETD,

II7—AYIT = EPRESIN TV L ZIZ EF. ZOBBZIFCHLTIEZEW, 2hbBltosa, &
MR — 25 ZEIFTTL & D!

set_sys_last_vars D3I B THHUL, sys.last_type, sys.last_value, sys.last_traceback Z¥
B, RINZHND XA T, fH, FL—ANy ZZRZFRICKBMEINE T,

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

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

FISNDREZINT VBN A XS ZIPERIHINEREZ LB TERVEEZIIC, ZO2—T4 Y
T4 BBITEE X v —U% sys.stderr "NHALFE T, BIZIE. BISD __del__ (O XY v FTHAEL
7z ZIfEDLNE T,

FEXBLNRVHINDPEEZa Y TF A MEIBLURTHE—DFIH obj THBDMOHINE T, ATRER
BEE. obj O repr XTFHINEE X v DI EhET,

COBBEMNUH T 212id, fistsity PSR TORITAUEZRD $8 A

5.2 FISDxH

T o, HEDAL Y FOZI—A I r—XORELHIHL T, AEHEDED, ZhsDBEBDWL D
PE. return X TCHIHATE 2 X5 I2HIZ NULL R4 Y2 E2RLE T,

void PyErr_SetString(PyObject *type, const char *message)
ZHELT—A VDT —RERET 7DD RD —RINBFIETT, H5IBIHNOTRELIEELE T, &
FIIEEGND—>D, 21X PyExc_RuntimeError T3, ZDHMAH v ¥ M RIS E 2408 3H D £H
Ao BRI LT — Xy —I T, 'utf-8' 67— FEINET,

void PyErr_SetObject (PyObject *type, PyObject *value)
Z OBIUE PyErr_SetString O WBITWE A, HIHD 7 fE (value)” & UL TIEED Python 4+ 7Y = 27
FRREET S Z B TEETS,
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PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. ZOBBII LS —A4 O r—X%ZFEL NULL 23R L E 3, exception
% Python fI#4 2 5 R TH B NETTF, format LLIEDFIHITLI — X v —I%E27200d DT,
PyUnicode_FromFormat () D5 FUEWEZEE > TWE T, format & ASCIT =¥ a— K XN/
T,

PyObject* PyErr_FormatV(PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. PyErr_Format () ¥ EUTT A, AIZRSIBORODIC va_list 51#%
ZUED 55,

N—a v 3.5 Tl

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

int PyErr_BadArgument ()
ZUX PyErr_SetString(PyExc_TypeError, message) ZEMEL72d DT, T Z T message \FHAA
AIREPAIERG B THOHENIZ WS T 2R LTVWE T, ERNETHEMAT 2720050 T,

PyObject* PyErr_NoMemory ()
Return wvalue: Always NULL. Z #1l% PyErr_SetNone(PyExc_MemoryError) % HHE L 723 O T,
NULL 2 B L E T, L7 oT, XEVARRRZRoZEE, A7 =27 VEID L THEIX return
PyErr_NoMemory(); £ EL Z LB TEET,

PyObject* PyErr_SetFromErrno (PyObject *type)

Return wvalue: Always NULL. C 54 77 VAN T 7 —%REL T C £ errno ZREL 2 L
I, PN REZSE LD IERLRBEK T, B ERENEE errno HT. H_EHED
(strerror() 2H/{OLNE) MIETE2LI—X vt =Y THI2EXATINA T VMR LET, £
22 5. PyErr_SetObject(type, object) ZFFUFHIL £3, Unix Tid. errno fl2S EINTR TH 2 &
X, TRODBEDIAENLS AT La— %2R LTWVWE X, ZHUE PyErr_CheckSignals () ZWFUH
L. ZRADRLT —A P —ReRELLLARRESNLET R L TEEE T, BRIXHEIC NULL 2K
LET, LEDoT, YRATLIA—NHRIT—2RLLLE YRATLa3—1D7 v —FHIX return
PyErr_SetFromErrno(type); £ EL TN TEET,

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
Return value: Always NULL. PyErr_SetFromErrno () WZLTTWE FTH, filenameObject 75 NULL T\
BET, type DAVA T 7 RICEZFIRE LTETEWVWI 32 FVNEMINTWVWE T, 0SError 5t
DEE T, filenameObject DI A ¥ AKX >V A D filename JBIEZEFRT 2 DIHEHILE T,

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

PyObject *filenameObject2)
Return value: Always NULL. PyErr_SetFromErrnolithFilenameObject () W TETH, 7741

% 2 OWMBBBMP KRB L7 L 2IThINZEH T 272012, 22O0HDO 7 7 A NVHA TS =7 b 2RZITHD
iTO

5.2. fISDx 31
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N— g v 3.4 TEM.

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

Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject () WMTWE T, 774
#iF CxEHle LTHERBNE T, filename 137 7 AN AT LADIYA—F 4 7 (os.fsdecode())
T7a—FEhx7d,

PyObject* PyErr_SetFromWindowsErr (int derr)

Return value: Always NULL. Z 4% WindowsError # FHEX B 272D I CHEFLEEK TS, 0 ®
ierr ¥ ¥ I X755, GetlastError() 2R T =7 —a— KRR Db g 3, derr
H B W0IE GetLastError() Lo THEAHMN BT T —a—FD Windows HOFHHZI D 579
12, Win32 Bi%( FormatMessage() ZM-UH L £F, 2006, B —EED derr [HTH ZEEHN
(FormatMessage() 226/ HN5) WIEFTDZ2LIT—X vt —ITH2EXTNVF TV =7 P EHHL %
9, Z L T. PyErr_SetObject (PyExc_WindowsError, object) ZM-UH L 3, Z OBIBUIHEIZ NULL
ZIRL £,

A RE 22 B335 Windows o

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)

Return value: Always NULL. PyErr_SetFromiWindowsErr () WZALTWETH, EHT 2HIM DI EIEE
TH5EAEMENTVWET,

FIFFTREZ2 BRYE: Windows ,

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

Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () Tl T W % 323,
77 ANMEKIE C XFHE L TERLNE T, filename 37 7 ANV AT LDy A =T 4 7 (o0s.
fsdecode()) TFa— FEINE T,

FIF AT BE 2 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,

A AT RE 72 BT Windows o

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

Object *filename, PyObject *file-

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

SDHD 7 7 ANKF TV 27 M EZIFTELD £,
M e]gE 72 315 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 () WZHITWE 23, #EHT 2

BN DT EIEE T 251 BB MENTVET,
FMF R RE 2 3R Windows o

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ImportError ZfHIZIXH T 270 DBET T, msg 1ZHD R v 12—
IXFHe LTy PENET, name & path l3¥H6H NULL IZLTEL. ZREN ImportError ©
name J&1E Y path @Ik LTy hEhFET,

N—ar 3.3 TEM.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col offset)
BIEOBIID 7 7 4 V. 17 A7y FOlEREZE Y P LE T, BIEOHIID SyntaxError TRWGE
i, BINERRT 29 72 X7 40, HlFHS SyntaxError TH S EZ 5 X5 ICEEZEMLET,

N— g v 3.4 TEM.

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
PyErr_SyntazLocationObject () LBITWETH, filename &7 7 ANV AT LDy A—FT 4 ¥ I T
73— R &Nz (os.fsdecode()) N4 FXFEHITT,

N—T ar 3.2 TEM.

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

void PyErr_BadInternalCall()
PyErr_SetString(PyExc_SystemError, message) ZHIEL 7D DTT, T I T message \EHNEHRIE
(B 21X, Python/C API B B FIERGIEE L ITPFH IR WS Z e ZRLTWVE T, FIZWER
THAT220DbDTT,

5.3

il

==}
=

MToEfzEfMn, C a— FTEEREEZIME L £, Python @ warnings €Y 2 — LV TAREATWVWSIAE
HOBHYE I MTET, ZhosBEITEEEERX v —I% sys.stderr NHEHLETH, 2—IhELET
TANEETHISIHEET S I B TE, 20HAER. BBIASZEE L 5, BEEEEI S ORED 012
Z ORI EEE T 205 T b AV/E T, PIANREZI L VWEEIZREDEIZ 0 T, fstriiiah
HaE -1 T3, (BEX vy b—YnEBICHE NI, BIEZDBIHNDFREEDFDITONTITHMTE %
HA; THRENNGS DTT, ) fistsktsha, OH Lnid@®E o i 2w 3 (Bl 2E, &®
FELTWRSRICH U Py_DECREF() ZiT\W., T7—fHZRLET),

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

5.3.

i
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BERX -V RFEITLUE T, category 51 EE A 73V (LT 2ZM) 2 £71d NULL T, message 5l
Bl UTF-8 =¥ a— FINELFHITT, stacklevel 13AX v 7 7L — LD ERTIEOE Y, B
WBZDRAR Y 7 7L —LOFDFITLTWSITROIITEINE T, stacklevel 73 1 72 PyErr_WarnEz ()
PIEOCHLTOW B, 2 722 20 LB Warning DFRITICICED 5,

&5 H 7 3V IE PyExc_Warning D% 727 7 A TR I NIEXKR Y £¥ A, PyExc_Warning &
PyExc_Exception D% 727 5 XT3, 77 4/ bDEE A7 3V IE PyExc_RuntimeWarning T3,
BEHED Python BE A 72V &, 2EEE AT I THEDFEINLTVWS 70— VAR UTHIFRA]
HETT5,

BhEEaY - LT 3 DOERICOVTIE, warnings TV 2 — LD FFaXy7—yarvavy R
FAY RFaXrT7T—2ardD -WAT aryEZRLTIEIV, EHaritu—n1ozHd C API
EHH FEEA,

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

PyObject *path)
Return value: Always NULL. PyErr_SetImportError() ¥ &K ITWE T, ZOBEEIEL T 564

¥ 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)
TRTOEEDEERHRINCHB L 2EEX v -V FHLE T, ZhiE Python BI%( warnings.

warn_explicit () DEENLR T v 8T, SHIEREZEFZICIIZEHEZSMLTLLE WV, £ ZITHAE
NTWVWBT 74V bDOIRERZ 7012, module & registry 51%81% NULL IZERET DB TEE T,

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 XN 72 F

FITHZEZADBERY., 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() W72 XS5 BRBEBETITIH. BEE XA v -V %274+ -9 bT 250D
PyUnicode_FromFormat () ZfEH L %3, format & ASCII IZ= ¥ a— K EN/XFFHITE,

N—a v 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 () ICESINF T,

N— a ¥ 3.6 TEM.
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54 I5—A I T7r—20BVEHE

PyObject* PyErr_0Occurred ()
Return value: Borrowed reference. T7—A4 VI 7 —XDPHREZINTVWEIDLTAMLET, RESINTWV
2581k, fsto B (PyErr_Set*() B D—2®H % \Wid PyErr Restore() "D HFH LW LIC
MEBE -G ZIRLET, RESNTOVRWIEEIE NULL ZIBLET, HRLIFZEDEANDZREF-
TWERADT, FHIZ Py _DECREF() § 2R EH D £H A

AER: RO EZREDBISN & I LN T 72 E W, 2O DI, FIZ/RY PyErr_EzceptionMatches ()
ZEio TV, (HBIEEEICKRRT 2 TL x5, BERL, PIHNIT ZATRBA VARV AN
LALWL, H2WE 7 7 AN DGERIIRF SN BIMOT 727 5 20 LAKWELTT, )

int PyErr_ExceptionMatches (PyObject *exc)
PyErr_GivenExceptionMatches(PyErr_Occurred(), exc) YU, BINDBERICHREE NIz 2127
. TNEFOHZETRNETT, SPRELTORWRSIE XEV 77 RABRPEEZZTL x5,

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
B given B3 exc OFINE L EE T R2HEEICERBRLET, erc B TAF T2 VTHIHE
given DY T 7 FADA VARV ATH 2L ZWXEZIRLE T, exc DX TVDHEIF, XTIV H5 (B
XOZDY TR INCHIRNCH 5) TXTOHINUBEE T 2 0TGN E T,

void PyErr_Fetch(PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
I53—A YT —R%E7 FLAZET ZDODEBOPFAMDHLET, 27— I —XPRESNT
WRWEEE, ZOFTRTOLERE NULL ICRELET, T7—A I r —XBRESNTWIHEIET Y
TEN, BRIZEFWMOHUEINENENDF T I 27 PADOBREFFOZLITRDET, BA T2 7 bH
NULL THRWE ETI R, ZOMEL FL—ANy 747V 27 MENULL 226 LOLEH A,

AR EE. oA RIHIET AR EDHZa—F R, T —A I 75— REB—RNICHEEL THE
LT EZNEDOHZa— 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)

—D N2 NH T T —
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Bl BICZ V7 EINE T, ATV 27 PO NULL B, T7—A I 7 —&07 1) 73N ET, NULL
D type &3 NULL @ value & 2\ & traceback ZE L TIdWIF R A, HIFLDT (type) &7 5 A TH 3
NRETT, HNRHISNDOE (type) D 2 WVIHMHE (value) ZEL TUIWIT ER A, (ZOSDOHAIZIS &£ T
S ZFCCVEOFRERE 725 TL & D, ) TOMUHLEZENZNDA TV =27 PADBRBEMD FRE F
T HRIEFMTH LN ZNZNDE 7Y 2 7 P ANOBREFRRITINIR 20O TH D, LT
HLORIZIEDEIRINSLDBREZF > TVER A, (TOUZHEHBEL TORWEEIE. ZOBEZ M- TiE
W ERA, HELTEZET, )

AR EE. CoBBEZI—A VI r— 22 —RNRFLELT 2D0BDH 20— FTOAFVET,
BEDLT I —A I —REHRET 272011F PyErr_Fetch() #ffioTL & W,

void PyErr_NormalizeException (PyObject**exc, PyObject™*val, PyObject**th)
HHIRWMTIE. LT D PyErr_Fetch() R EIE 7 IEFLEI TRV AIREMENH D 3, DF D,
xexc X7 7 AL TV 27 MEW *val BRILZ 7 ADA Y AR Y ATRERVE WS EKTT, OB
ZDXSBGETEDY FA%RA VAR Y LT 7DD E T, ZDEMT TITIERLENTWSY
BRMHEEFEA, FBEERMIZRT + =V RAERET 2DREEINTOET,

ER: ZOBEBUIBFIIMEICEEERINIC __traceback__ BHERE LEHA . FL—2ANy 7 2 HEYNIEK
ETZRENRD ZGEE. ROBIMDa— KRB PRETT:

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

void PyErr_GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
sys.exc_info() THROLNLHIMEHRZIUG L 3, ZhUd BUSHER - HISN 22T 2 H DT, #Hikl
EHENFHNANDSZIRIF > TVWERA, FILWVW3 DDA TV 27 FADOSBHEZIRLETH., Z2OHI
X NULL 3B 20 LW ER A, ZOBBIIHSMEROKEEZZEEL ¥ A,

AR CoREE. BERAIN RS a - FTREASINEEA. EHICES & ZHEHISNDREL —
RHNZREE L, TR I MENH 22— FTHEHT 22N TEET, FINORELZTICES., dLLIIEY
V) 73 %12l& PyErr_SetEzcInfo() Zffio T 72& W,

N— g v 3.3 TEM.

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
sys.exc_info() THRLNZFINERERELE T, X BHCHEFZA L N ESRIT 25D T, #
T2WEHINHHNANDSIREFF> TV E R A, ZOBEBUISIBANDSHEEAE T, fINDIREE S
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V7 LWEEER. 3 D2 TO5IBUC NULL 2 L TLZE W, 3 2058220 TO— IR HANE.,
PyErr_Restore() ZZRL T W,

AR CofBE. BmEEEAN RS a - FTREHEINEEA, EMHIZES &, ZHEHISOIREE
Z—RINCRFL, TICRIBEX DL a— FTHHATLZ2IeBTERT, IO REBZAIUTT 2121
PyErr_GetEzcInfo() %o T EE W,

N— ar 3.3 TEM.

55 STFINVRUDYT

int PyErr_CheckSignals()

Z DRI Python DY 7 F A 2D e DT 52 e B TEE T, Y7 FADBZD T REANZESL N2
ES5hF v, F5RLBWNETEIITFANY RIERUHLE T, signal TV 2 — WP R— b
EINTWEHEIF. ZHUE Python TEINTZS 7 FANY R RECHEE T, TXNTOHE T, SIGINT
DT 7 4+ DFRIE KeyboardInterrupt FIA 2 FREXEZ Z 2 TT, BIABFELLEE, =7 —4
VIO = RZPEEIN, BBIE -1 BRLET, 2O TRITINUL BARIX 0 RRLES, =5 —A VP F—
XBLENCRESIN TV ARIGEEIE, 20D 7V 7 EINEDE S0 5R,

void PyErr_SetInterrupt ()

SIGINT > 7 FADENELZFRE S I 21— LET, RIT PyErr_CheckSignals () DFHINIz & =,
SIGINT Fi® Python D 7 F ANy RIBERHE IR E T,

SIGINT %% Python X MLX 7% -7z (signal.SIG_DFL ¥ 7z1d signal.SIG_IGN IZF%E XN TW/z)
BaE. ZOBEBIEMD LEEA

int PySignal_SetWakeupFd (int fd)

ZOZ—F 4 VT4 BEE YT FARZIMo T L BICY S FABEE AL P LTHERG T 7 4 L
BFEIELET, fd 13/ ¥ 70y 3/ TRINIRD $8A. ZOBKE. 1 OHI07 7 4 LitihF %
BLET,

i -1 2ET 2, COWBEZEMCLET; ZhPRETS, Z0BEIE Python @ signal.
set_wakeup_fd() E[EFETITN, YARII—Fz v 7 dT0ERA, fd FEMNRT7 7 A LVEARTTH
BZNETT, ZOMBUIXA VALY FOLDAMUIHEINENETT,

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

5.5.
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5.6 BIAI SR

PyObject* PyErr_NewException(const char *name, PyObject *base, PyObject *dict)
Return value: New reference. ZDL—7 4 U T 14 BRI L WEISN 7 5 A2 ERL TR L ¥£9, name 5|
BEH L WIS O 447, module.classname JERD C XFHITRIFAUIR S0, base & dict 518ULHE
# NULL T3, ZHAITRTOHNDIDDNL— T+ #AIAAH Exception (C TlE PyExc_Exception
ELTT7 7 EAHRE) 2N — e LTIRELZL Y FRAA TV 27 b RERLE T,

HLWZ I XD __module__ JEBIEIE name SIBOFEIER D (REZED Fy MET) IKRES N, 77 2%
BT (RO Ky bOK) ICHREINE T, base FIBIIROY DR—R 7 S AZET 57D X %
T, —=DDITATH, VIADRTILTHEMNER A, dict 5IBUZT T AZHE XY v ROFERIEET
57=DIHEZET,

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

ject *dict)
Return value: New reference. PyErr_NewEzception() LIZIEF L TE ., L WHEIF S Rt

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

N— a v 3.2 TEM.

5.7 BIAFT Uk

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

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
ZDOHIHNTEIS % traceback 12 th Zt v FLE T, 7V 795121 Py_None ZfHH L TLZE W,

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. Python T __context__ BUHN» S 77 ATE23DRL. HlIFMEEST
2327 FAL (ex PEH SN JITWHL THFIOFIS A Y A X R) OFILWSRZERLES, M
B3 2ar7 XA PPBENGEIE NULL 2R L 95

void PyException_SetContext (PyObject *ex, PyObject *ctx)
BIsMcBES 2 a7 ¥ A M ctr 2y FLET, 27V 7T 5 NULL 2L T E W, ctz H3BI5F
A VRARYADE DI D RTEND BZBF = v 7IIITONEREA, ZHUI cla NDOBREBALFT,

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. Python C __cause__ BU»H7 7 RATE23DFL. Hl4cBET 3
JiA (raise ... from ... Ko Ty FINBHIHA AR L <IE None) DFt LWEHZIK
LES,
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void PyException_SetCause (PyObject *ex, PyObject *cause)
BIAMCRAR T B IRENC cause By P LET, 7V 75 5IiE NULL 2L T XV, cause D35
A VAR AD None DELE LN THZ I N DIHF = v 7IITONERA, T cause NDE
WERAET,

Z DRI X o THEBRNIC __suppress_context__ IZ True 23t v b ENFET,

5.8 Unicode fINAAT ok

DIT oL C 55E5 5 Unicode AV EEo72 D IBIEL72D 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 £ 3, encoding B X reason 1& UTF-8 > a—F&
NI FHNTT,

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

const char *reason)

Return wvalue:  New reference. encoding, object, length, start, end, reason J&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 =2 a— K 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 6Nz E T =27 b D encoding BEEIRL £,

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
5.8. Unicode fIAAF T U b 39




The Python/C API, U1 —2X 3.8.19

PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. 52 BNIfINA TS =27 D object BIEZIRL 75,

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 BYHEZEUS 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 JBME" start CRELET. BHILES 0 2, KRLES -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)
NN A T2 25 end BEEZEIF LT *end WML 3, end & NULL THoTIRD F
TFAo BL7S 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)
BENTBINA TS 227 D end BIEZR 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. JENIBIHNA 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, MIILES 0 2, KKLEZS -1 BiR
L%,
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5.9 BlrDEE

e 200 C LXIVOBIFEOH L 2L RICETT 552, a7 EY 2 —VICHIRREY 2 — I8
RBELET, HREfio/za— F23 LD Python 2— FE2FEITT 2 DI TIERVES (Python 2 — Pk
DOFEXZHBMNGEM L ET). 2o OBEBAHE L 2D £5,

int Py_EnterRecursiveCall(const char *where)

CLRLVOBFEFIHLZLES e LTWD E ZAICHIZMNIT T,

USE_STACKCHECK DN ER SN TWVWEIHE, OS DRAX v IR A —N—=Ta—-—RLEr¥Y5hr%k
Py0S_CheckStack() Z#ffioTF=zv 7 LET, dbLA—N"N=78—=LTWVW5SK 5, MemoryError %
Y PLEBRTRWMEZIEL £3,

b/ ®5§§WiﬁJFﬁ®J:I3EkJ¥L“Cb\iib\ﬁ)’i’?J‘- v 7 LET, FRISELTWAHEA. RecursionError
Ty FLERTRWMEZRLET, £ TRVWBEIEIELeZRLET,

where 1 " in instance check" D X I BRXFHNZL T, HIROEIDBEFRIGEL /-2 TEHEINS
RecursionError O X v —IIEHMETEZ XS ICTRETT,

void Py_LeaveRecursiveCall()
Py_EnterRecursiveCall () ## T X® ¥ 3, Py_EnterRecursiveCall() @ RIHL 7 FEUTH LITHL
1 EFHERTAERD 8 A

YT RN tp_repr ZHEYNTEET 21213, FARLEROUHEIRDNET, XX v 7 OFE#ICMA.
tp_repr IZERUHZ BT 27DI2A 7Y 27 brillo TOKBEDRD D £5, XD 2 DOBBUIZ DERELE
P LUET, FEMZIX, I 5 reprlib.recursive_repr() L F%ER C OEETT

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

FOATY 27 PHRUCEINT=2 b DIZ 572856, ZOBBIIEOBBEZRLET, ZOHA. tp_repr
DI, FRERTXFAINA T 2 7 bV 2IRTRETT, HlRIE, dict A7V =7 M3 {...} ZRLE
FL, list A7 =27 M [...] ZRLET,

HIFEZE O ERICELEEE. ZOBBEOERERLEST, ZDEA. tp_repr OEMET—MHIVIC
¥ NULL 2RI XREFTT,

ZNLAN DA, BB R EIR L, tp_repr OEBEILEHE B Y MEEHITI THLEFVER A,

void Py_ReprLeave (PyObject *object)
Py_ReprEnter() BT X¥E T, 0 ZIR L7z Py_ReprEnter() OFEFH LIZH L 1 BIMLEZRFHUZARD
¥ A
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5.10 ZEHHN

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

ROR—=T|H<
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R 1-FIOR—IH5DHKESE

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 Z &
DEAZXNE L7,

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

INBEHESMEDH B PyExc_0SError DX Y7 A TF
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C#% AR
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError (3)

N—=Pay 33 TEH: oD Y 7 RIFNOFEEEZ T3 =01 ffbE T,

HER:

(1) CHURRIOEEFIND 2D DN—2 2 52 TT,

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

T, INEMESa—-FEHEELTLEIW,

5.11 B#ZEEHTIY

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 TiBfl: PyExc_ResourceWarning.

HER:

(1) ZHUIHDEEESEH TV DIeDDRN=RT FATT,
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COEOBEEIZ. C TErNEa—FE TS5y b7+ —LABTAMEDODH 2B DICT B ETEID2DBDH, C
75 Python €Y a— %25 b0, 2L THEEBOFIEEMBRLZD. C OfEd 5 Python DEEZHEET 2D
T, ARI—T 4 VT ANERRATZZITVWET,

6.1 AXRL—FT 1 VI RATLEEDI—T1 )T«

PyObject* Py0S_FSPath(PyObject *path)
Return value: New reference. path D7 7 A VI AT LARBEZRLET, 7T =27 bW str 2 bytes
DEEE. ZOBMAT Y RBA Y7 VAL FENET, A7 27 b3 os.PathLike f ¥ X7z — A%
FELTWBEE, __fspath__ ) 2PMUFH I, ZORERD str 2% bytes THIUXZ DEI R I 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 &\~ ZRTOIERE 1/O 7 7 4 )V fp HIXEERY (interactive) TH 2 e EZ 6N 25EICH (JE

¥nr) ZIRLET, T4 isatty(fileno(fp)) DEIKKREZ 7 7 A VDBFETT, 70—V R7 57

Py_InteractiveFlag BEDEEICIL, filename KA > &P NULL 2, FARID '<stdin>' F7zid 17277
DWITNPICFELWGEICOEZIRLET,

void Py0S_BeforeFork()
TR AT +— 27 F BHNT. WL O DONERIREEZ HE(R S 2 72D ORI TS, fork() RHMED 1t X
ZHEET 2 Z OO OBEEUE O THIIC 2 OB U7 72 U D 8 A, fork() DIERS
NTVWBESRATFLTOAFHTEE S,

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 AT 4 — 7 LIBRICHEIREEZ EH T 270D TT, fork() . HED TR X2 EHHT 2
ZOMOFELIDBERZ MU L2 IC, TaXOERBBI LIS 0 2rrbb 3, BIatxns
COBIBEMUOH X2 UILD A, fork() DERSINTVWEI 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 Cfork() call should only be made from the “main” thread (of the "main” interpreter).

The same is true for Py0S_AfterFork_Child().

N—3 g v 3.7 TEM.
BE.:

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

void Py0S_AfterFork()
Tut AW fork L7-BOWNEIKEEZ EH3 2720 DT, fork % Python £ > &% 7V X Z Wil %
B, Wilzia 7 ne ANT Z OB SRR D /A Hikcia T nt 2L FE TR 2 v —
FF 25556, ZOBBZHOHTHERZDD XA

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

int Py0S_CheckStack()
AVRTYRPAR Y ZZEMEFAR L ZBIREZRLET, 2O0F = v ZEBIIIEEEIH D £F
%3, USE_STACKCHECK DSER XN TV AHE (BUKTIX Microsoft Visual C++ 2> %4 STEL R L7
Windows i) 12 U2 FIFIT& £+ A . USE_STACKCHECK [ZFHEINICER I NE T; HATDI— KR TIDE
BEELBEL IR FHA,

PyOS__sighandler_t Py0S_getsig(int )
STFN RN TRIBEDS T FANY R I RIELET, ZOBEUT sigaction() F7213 signal()
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DVTINPIINT 2HNT v TF, sigaction() % signal() ZEEMFIH L TIERD FEA!
Py0S_sighandler_t (& void (*) (int) @ typedef I X 23T,

PyOS_sighandler_t Py0S_setsig(int i, PyOS_sighandler_t h)

STFN T RREOS T FANY RS R L IRHELET,; UHIOS 7 F ANV FS52BELET,
Z DBEEE sigaction() F721& signal() OWIT NI T 2N T v R—=TF, sigaction() *®
signal () ZEZEMUHL TIEA D £HA! Py0S_sighandler_t i void () (int) @ typedef i & 23l
#HTY,

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

surrogateescape T — NV R J BffioT, B — LTy a—F4 V7D, b XFEHEFa—FLET:
Fa— RKTERWVAA ME U+DC80 25 U4+DCFF £TOHHOXFL L TTFa—REINET, N4 b
sy asr— s XFe LTTa— FENZ5EHIE. Z20FEETa— FT25DTIER < surrogateescape T
TNV RITZffio TN, MR Fr—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 £— FEMRGE

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 DU —zyva—74 7

UL XBVHBERINZTA REX T 7 X —XFIANDERA VREZRLET, TOXEVZMRIT 20121
PyMem_RawFree () % {fo T 72X\, 51 size 5 NULL THRWEEZ, null XFLHDT AL Ry 52
R — D %E *size "NEXIAALE T,

FaA—FH L BXEVHETZS -2 E 3 L NULL 23R LE T, size 25 NULL THRWESIZ, XEV
T—DYr EX (size_t)-1 %, 7aA—FTODII7—DY =X (size_t)-2 % *size WKHELE T,

CIATI7V—AZHRVIRD, Ta—-FTOxI7—3RID I EEA,
Fx 77 R=XFHNENL FXFINRFTITNE 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. UTF8E—FTR UTF8 =ra—F4 Y 72T 2512k
L7

6.1.
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N—Y ayv 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 —FHenr—Nzra—74 7T
Ya—FL%79: U+DC80 7225 U+DCFF £ TO#HFHD Y 15— b 3Fid 0x80 225 0xFF £TO/NA b
WEHEI N T,

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

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.
« HEOUFr—NTYya—F 4
Z OBBUE. Python UTF-8 £E— FTIWX UTF8 > a—7 4 Y &2 HVET,

ML AEBVHERINTZEAAL P XFIIANDODRAL VX ERLEST, ZOXEY RMBRT 2 DI
PyMem_Free() o> TL7EE WV, TVa—FZI7—DAEVHERLI—DL XX NULL 2R L 7,

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

character on encoding error.

NA MXFAN 2T A FF v 57 X—FINIRTITIE Py_DecodeLocale () BAE o T 72& W,
BE:

PyUnicode_EncodeFSDefault () 3B XU PyUnicode_EncodeLocale () BAHL

N—= a ¥ 3.5 TEM.

N—=Yav 3.7 TEHE: ZoB#Z, UTF8E—RTWRUTF8zya—74 Y7 %AET A X512k
¥ 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 — R LTV AHKEEIC COa— 7567 7 X520 TT, IRNTOBMBBEDS > &7
RALy FD sys Y 2 —LVOFEIIH L TIHELET, ZOFFFIATDORL v MREMERITERS LT
9,

PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. sys £ 22—V D name 7Y =7 F &R T H. 1FELRITIUIHIS
ZIEEETIC NULL 2R L £3,

int PySys_Set0Object (const char *name, PyObject *v)
v A% NULL TIEWIGE, 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 ZBMU E 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 22 MIRELET, path 77 v + 7+ — L DHRER
N7 2 & (Unix Tl :, Windows Tl ;) TREYISN/ZRRD Y R M TRIFIUIRD £H A

void PySys_WriteStdout (const char *format, ...)
format THE SN XFH % sys.stdout ITHN L E T, UIDEEDHIRZ o a2 ED. FlsMHI—
TIRAEL FEA (D),

format ¥, 7+ —~<v MEOHILFHND F — XL DKEX%F 1000 N4 FLIF I Z 2 X&E T, -- 1000
NA MO IISCEINITI D EE S b E T, RS, BIRDRN "%s” T4 —< v PRI NETIEIDHD F
Fho "%.<N>s” DESIZLT N IZ 10 EBDEZFEEL. <N> + ZOMO 7 +—< v MEORKY A
1000 ZHEABRVESICEETEINETT, AL "% dR eI 2HEXHD F5, IFHIC
REVWEIEIN LT, BEOTFZHI T 28NN D D 5,

FIREDFEAE L 72D, sys.stdout BREINTVARDLIGE. 74 =7y MROX v —=JI3ARYD (C
LALD) stdout IZHITENET,
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void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout () MU TTH, sys.stderr b L & stderr \ICHAILE T,

void PySys_FormatStdout (const char *format, ...)
PySys_ WriteStdout() (27 BI%T 323, PyUnicode_ FromFormatV() ZffoTA vt =% 7+ —<v
FL. X b=V Z2EREORIYINFHEDLDIEILER A

N—a v 3.2 THEM.

void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout () LR U T, sys.stderr d L <X stderr ITHAILET,

N—a v 3.2 Tl

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 TEMM.

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

N—a v 3.2 TEM.

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

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

set on failure.

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

cause reference leaks.)

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

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

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

deprecation warning was raised.

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

Append the callable hook to the list of active auditing hooks. Return zero 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 XA 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 BE# A XV b sys.addaudithook ZEH L 3,

N— a v 3.8 TEM.

6.3 7O+t XFIH

void Py_FatalError (const char *message)
Bani T 7 — X v+t —2 (fatal error message) ZHH L T7 X2 @& T (kill) L% 3, RIAARLI
MThbNERA, ZOBEIE. Python 4 ¥ & 7Y X HWil) 2 ODEMRTH % & 5 RIRSBRH X 7z
LEFIZIFX, ATY 7 MEHPREL TV L 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)
HEDO TR EMT LETPy_FinalizeEx () ZMUOH LR IEHEC T4 75V BEED exit (status)
PR U E T, Py _FinalizeEz() LT —IZRo7GH. BT AT XA 120 TREZNET,

N—Tar 3.6 TEHE: RTUHOL S —I3MEI N2 LD L,

int Py_AtExit (void (*func)())
Py_FinalizeEz () 7 LI T 2 HRARMI 21T 5 B (cleanup function) ZE#HR L £ 3, HRIAERHA
BIIBIBE L TR X, EZRLER A, AT 32 OBRBRUIEEB T BIRTE £ T, BRITINT
¥, Py AtEzit(O X 0 ZIBLET; KT 2L -1 2IRLE T, REBRICER L BRIBRNLEREED 550k
WIS E T, ABEIEEA—E L2 SN E R A, Python OB T I I AR UL RY
BEDLENIET L TWB DT, func 2253V 7% % Python API 3MECH L TEARD ¥ 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 DBAEII T T2 PyImport_ImportModuleEz () % HA{LL7z4 >
X7z — AT, globals B XU locals 51¥% NULL O F FIZ L, level & 0 IZL72dDTT, name 518
Ry "REENZES (DD 8y r— /@‘&7‘&/1~}b%’f?aﬁb“€lﬂé ). fromlist 51DV R
MUl EmEh, RYENEY 22— 280y TLNL Ry =Y TR ESAHIOEEY 2 — b
(named module) 1242 XHICLE T, FRERHBS 2D D HITE, name BEBICEVY 7EI 2 —1T
BV TNy =YV RIELTVWBIHA, Ny r—Y0 __all _  ZRIHEESN TV LI Y TEY 2 —Ap

—REINTLES L VWSEWEHDP DD T, ) A VY KR— P ENEEY 2 —NANDOFLLBREZELET,
KL HE 3B ZEy P L, NULL ZIRLE 3, 4 Y H— MZRRLZZEY 2 — 113 sys.modules
WD EH A

Z ORI EIHEN A VR — PR L $9

PyObject* PyImport_ImportModuleNoBlock (const char *name)

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

N—a v 33 TEE: ZoBEZ. IEREIDZAL Y FiIckoTA Y R—btay 2237bhTWi54a1k
BEEC KL CTWE L7z, LA L Python 3.3 Tld. KEBNDOHEHN TR Y JAX—LNET 2 -1 T LD
0y ZIZBITLDT, ZOBEBORINRIRE FHNZDIEPHETIEH D THA,

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

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

AAD Python BAFL __import__ () ZHilre K< b2 b FT,

BEDEIZ. A Y R—FENLEET2—AD by TSy =T ADH LWBIR, KL 7-85E 1355
ZEELTNULL ZIBL %3, __import__() ERIL&SIC. Ny r—=YDH7TEY 2 —AHRERI N
L EE, ZETRY fromlist ZIEEINTRLINE. by LRV DAy =P %IRLET,

A4 Y R—= IR LG EE. PyImport_ImportModule () LEMRICATERRES 2 —LDAT I b
ZHIFRL £9

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

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

AABD Python B __import__() ZHL e KL< 22D FET, 2050, EHHED __import__() X Z
DRI ZEHIT S L T3 25 TT,

ROMEIX, A VR—FENZED 2= by TRy T —IANDH LWSED, KL 2551365
ZEELTNULL ZIBL %3, __import__() ERILC KT, Ny r—YDH7TEY 2 —AHRERI N

L EZ, ZETRY fromlist ZIEENTRLINE. by L RLDARy =P IR LET,

N— g 3.3 TEM.

52

BOEI-TsUTa



The Python/C API, JJ—2X 3.8.19

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

Object *fromlist, int level)
Return value: New reference. PyImport_ImportModuleLevelObject() ¥ TWE § A, name H

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

PyObject* PyImport_Import (PyObject *name)
Return value: New reference. BIAED 7 4 Vi R— b7 v ZBEE” Z#MPUOH T D DOEKED L VX7 2 —
ATY (level 120 ZHIRT 2, #idf 4 Vo R— P 2EKLE9), ZOBBUIIRIED 7 v — NVZEREEEN
@ __builtins__ 25 __import__() BARZMIHE L3, T4bE. RIEDRKEIZA VA =1 ENT
WEAYR=F T I ffioTA VY R=FEITVET,

Z OB E K 4 R— P 2FHLE T,

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. EY 2 —L%ZHE—F (reload) L¥ 3, EDHIFFO—-FNLAZEY 2L
D Ey TLAN Ry = IANOHTBBRICAD £, RRLGE BN ZL Y L, NULL 258 L %
T (ZOHATH, EYV 2 —VEEREIATWIEERH D £T),

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. €Y 2 —VHIWIGT 2ET 2 — VAT =7 bZIELET, name
51803 package.module DTEATHDLFEVET A, ETEY 2 —AHFILKRYTEIET 2 —ADH 0L
IMFANR, BRITNEH R ED 2 -V EBERLTEY 2 —LFHEZHALE T, RBLEGE NN E
v FLTNULL 2IRL E7,

AR ZOBBIEEY 2104 VR=- PO - FEZITVWERA; BV 2 - ELe - FEATVWRIT
WL, EOEY2a— VATVl v BRI ET, PyImport_ImportModule() % DHIERA %
FoTEY2—N%ZAf YR=FLTLEEY, Ny MR TIEL R name DIEEELRVWES, Sy 7 —
UHEIIER SN E R A

N— ar 3.3 TEM.

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. PyImport_AddModuleObject () & ITWE 323, name 5% UTF-8
Ty a— REINEXFH TR Unicode 77V =2 M EFHT 2 HTHEZD 3,

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference. €Y 2 — 4% (package.module XA THH W EEHA) BX U Python D
NA Pa—=F7 7 A NVRHHAIABBE compile() THEOHNa— Fﬂ‘f&“l 7 FEITITEY 2 — L%k H—
FLET, EVa— VA7V 27 bAOHLBBREZEL T, KRLLEIIHNZL Y + L, NULL
ZIRLUET, 722 X PyImport_EzecCodeModule () DILIEIZA - 722 name 2% sys.modules IZA -
TW22LTh, AV KR=PIEBMLEEY 2 —)L1id sys.modules ICHED EH A, LD RERZE
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¥ a2—)L% sys.modules KT DRIEMTHD, ZOIIRET2—N%EA VK- FFTE2a—-FiZtoT
F. EY 2= VOREN DD SN (Y 2 —WMEEDERD HHANTENTZIRED2 D LAKRW) 256 TT,

TV 2—I)LD __spec__ ¥ __loader__ MELHEINTOVARITIX, BHUIREIREZINE T, spec
D B—X—=F EY2—10D __loader__ » (H LREINTWVIUR) ZAUIHRES N, £5TRHRIFNUI
SourceFilelLoader DA Y AR VAR ESINE T,

EVa—ND __file_ BHIEZa—F 47T 27 D co_filename \KEEXNFE T, b LEUIRGES
__cached__ "NbdWEINZET,

ORI, TTIA Y AR=—PINTVEEY 2 —LOHERIEHE - FETVET, BENMICEY 2 -1
DFE R — F&2I{T5HIEE PyImport_ReloadModule () LML TL 72\,

name %% package.module JERD F v KL TH o 7HE. FEMERI L TORVSy Fr— IR Z
DIEFRENIZVE FITHD 3,

PyImport_EzecCodeModuleExz() ¥ PyImport_EzecCodeModulelWithPathnames() B TL 2 &
[

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
Return value: New reference. PyImport_EzecCodeModule() &I TWE T DS, pathname ¥ NULL TR
WIBBIZEY 2 — VAT P27 bD __file__ JBMIC pathname DRESI NS mA B D F3,

PyImport_EzecCodeModulelithPathnames () B L T ZX W,

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

PyObject *cpathname)
Return value: New reference. PyImport_EzecCodeModuleEx() Y ITWE T A, cpathname »3 NULL

TRWEBICEY 2a—NA 7P =27 MDD __cached__ BMIC cpathname DEREINEHBE LD FET, Z
50 3 O0EBDS L. ZOBBMOBERAIEE LVTT,

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 RAIZIZZREDpEHZ2AADRINET,

N—a ¥ 3.2 TEM.

N—=Ta v 33 TEHE: N[ ba—ROARDBEZSNIHEEICDA imp.source_from_cache() 23V —
ANADFHHRICHEA SN E T,

long PyImport_GetMagicNumber ()
Python N4 ba—=FZ7 > AL (Gl .pyc 774V) DRI v 7 F I N=%RLET, I v 7F -
BAL FIA=FT7 7 A NVDBRHID 434 M2, VMLVIZYT 4 TN A =X —THNEZNETT, T
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S—DGEF -1 BIRLE T,
N—Tay 3.3 TEH: RRLEGEE -1 OEERLET,

const char * PyImport_GetMagicTag()
<Y v 7R INFH)E Python N4 b a— K774 LD PEP 3147 74 —~<v b TIRLE T, sys.
implementation.cache_tag DIENEETE, 2O ZOBEBOMROL D IMEHINETH 2 Z r ZiFIcm L
FL kDo

N— a v 3.2 Tl

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. €3 2 —VEHD-HOFFE (WHW2 sys.modules) ZiRL F7,
CORERA VR TVRILI—DR T HLEMBDOTHERL T LSV,

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. 52 BNz AIDEICA Y R— MEADEY 2 — L ERLET, TV a—
AL VR=PENTOVR2o5EE, NULL 2R LETH, =713ty PLEVA, EV2—LDOM
RICKB L5 EIR NULL 2R L, =5 —%+ty PLET,

N—Ya ¥ 3.7 TENM.

PyObject* PyImport_GetImporter (PyObject *path)

Return value: New reference. sys.path b L { 1% pkg.__path__ OEHRTH 3 path Z AN 27:0D
ATV VeRLET, BEICK o TiE sys.path_importer_cache HENLHE T2 2 dH D F
T, DLERAT D27 MDF v v P2 BN TR LGEIL, path EREZWMZ 27 v 78RN D»% %
T sys.path_hooks ZZEALE T, £D7 v 7 b path BREZWAIRVIEHEIX None ZIRLET; 2Tk
D, path based finder 23T D path BEZ RfF 27200470 27 b BELNRP oI EHRUIHL
TCREBRET, RENELNTA TP 22 % sys.path_importer_cache "F¥ vy v al, A7V =
7 MO BIREIR L ET,

void _PyImport_Init()
4 VR— MEBZHEMLL £5. WEMERZZ T D7D OREETT,

void PyImport_Cleanup()
BV 2T =T NANEFILET, NEMERZ T DD 0TS,

void _PyImport_Fini()
A4 VR — MERMERK TUEL 9, WEMERZ T D700 TT,

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name W HZHD 7V —X (freeze) SNET 2 — L%k —FLET,
BINFT 2L 1%, EV2—ADBROMERIo5EITE 0 2, HIHHLBKKL 25810364 2 1 v
PLT-1%2BLET, B— NN LAEEY 2 — U7 7L AT 5I121E PyImport_ImportModule() %
o T IV, (Note ZOREIINWE AR 2B AATTT — ZOBBIZEY 2 — A3 TIZA ~
—FENTVW/HYBR—RFRLTLEVET, )
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N—3a v 3.3 TEM.
N—=Yarv 34 TEHE: __file.  BHIEDIIEI 2Lty PENFHA,

int PyImport_ImportFrozenModule (const char *name)

PyImport_ImportFrozenModuleObject () L TWE T A, name i& UTF-8 T ¥ a— K I N7
DRDH DI, Unicode A 7Y =7 b 2MHT 2[R LD 3,

struct _frozen
freeze 1 — 7 4 VT ADBERT 2L 7V - EY 2 - VTR Y FRXOBEHREERTT,
(Python ¥ —REAYID Tools/freeze/ ZZML TL ZE W) Z OMEEIRDEFIT Include/import.h
HH, LTOXSITHR>TVWET:

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 22 VKR-—}FFTEHLE ZOT—T L%
BMRLEST, y—F =T 1 8BOa—F b6 ZOKRAS Y RITHBNIZHE T T BicERS N7V - X1k
EY 2 - VOREGERMTLLOCTERT,

int PyImport_AppendInittab(const char *name, PyObject® (*initfunc)(void))
HFOMABABES 2 — VT =T NVICH—DEY 2 —VE2BMLET, ZOBEBUIREELZBENE L
PyImport_EztendInittab() D F v XBEAET, T— 7R TERWVWE 22T -1 ZIRL ¥ T, #Hiik
EY 2—UE name TA Y R— b TE, BRINCA VR—+ E2RALBIFECH SN 28 LT nitfunc
ZEWE T, Py_Initialize() & D DANCHEH X RITNUIRD EHA,

struct _inittab
FHAABEY 2 =Y A FHD—DD LY bV ZFEE L TWAREARTT, VR FNOBMERIIE, A >
27 ZNCHAAEN TV D EY 2 — L DOHHET & IHHLBIRDMEE S TWE§, Python Z# AT X
5770 T ME. ZOEIEERDEA Y PyImport_ExtendInittab () ZiAEHE T, BIMOHAAA
EY 2R TE T, MiEAKIE Include/import . h TUTD XS ITERSINTVET:

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

};

int PyImport_ExtendInittab(struct inittab *newtab)
MHAABES 2= NDT =T NRZ—HOEI 2 — L E2BMLET, ALY newtad IX name 7 4 —JL K3
NULL 272 TW3 £ ¥ FF)b (sentinel) =2 b U THIEGZ N TWIRITNZZRD ¥ A, LY FRXVEES
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ZBNBPo GBI XTVENIIEZPDLNERA, NT 2L 0%, NHT— 7LV 2IET 50D
DAY ZHRTERL o GEITE -1 BIRLE T, BENIRLEEE, Y 2 —d—YINE
T MTBMENER A, Py _Initialize() & D DANCHERHEI RIFIRD TR A,

6.5 7—2%3%|{t (data marshalling) OH7K—k

DT oL —F BE, marshal €Y a2 — L e RILEREZFH o 2BFIEA T 227 v % Ca—Fhofz 2551
LET, BILERA T —22HEsHTBEICMA T, 7—2%2RARTEBDL DD 3, BIbEIh/zT7—%%
BERT DT 7 A NIANA F VY E— FTHLANTORITINUIRZ D THA,

BUEIZ R IMIDEITK B XD ICadE Lk 3,

CDEY2—LTE 320DN=VaryD7—KEXE2Y K- FLTVET, X=Va ¥ 0 3 EROHDT, N—
Yar 11 intern (XN FHET7 7 ANVATHAEL, F~v—> vy M LORICHHEFINL L S5ITLE T,
N—=P a ¥ 21d, BFE/NUSEICHLTAL F Y 7 5 —~<y bEFAL £ F, Py_MARSHAL_VERSION [IIR{ED
N=TVay (N=Yarv?2) ERLET,

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long BIDEHUE value % file ~NEFLL EF, ZOBEEIE value DTHT 32 By F2EXALEIITT,
24T 4 7D long B A4 ITIFBEIRI L E¥ A, 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.

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
Python 7Y =27 b value % file NBHUL 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 DEEFLRBAD A o724 MAIZF TS =7 b ERLE T, version 1
T7ANT =<y FERLET,

T oz &, BINLSNEZFHARE £ 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.
7 —D%E, HYRAIS (EOFError) ZEEL -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. EYIRHAIS (EOFError) #REL -1 IR L ET,

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

PyObject* PyMarshal_ReadObjectFromString(const char *data, Py_ssize_t len)
Return value: New reference. data D363 len XA b DAL RN 77 HDT =X A MY =405
Python A 7Y =27 v 2iIRLE T,

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

6.6 5|HDEBIRNEIEDIBRE

IO OB EOIREY 2 —LVAOBBSR XY v FERERT 2BICEN TS, FLWIERS AN
extending-index IZH D £73,

BROIWCHHEIT 2 3 oD B Pydrg_ParseTuple(), PyArg ParseTupleAndKeywords(), B X Of
Pydrg_Parse() ZW3ihd BRXXFY (format string) ZEWE T, FRXCFEINE, BEBEIZITEISET
DFIECET 2 EHREERAZ2DICAHVONE T, WThOBEICBIT 2FH TS, RULHERZMF>T0ET,

6.6.1 5|¥ =95

FHACFINE, vufixiidznll bo 7 HXHEAL (format unit)” 26 WD LEF T, 1 DOFXHEMII 1 DD
Python # 7Y =2 b 2RLET; @HEZHE—-DOXFh, EXFND 5725 XFHZFERTH 72 DIZR D $3,
st e LT, FEMCHON T ARWERBM X FINNHE—D 7 F L A5 BITHIET 2 HEB8 WL o0dH D £3, M
ToOFHATE. SIAFDOWIERIERBA TS, () F5INCH o 728013 E RBEALTHET % Python oA 7
V=7 MTE; (A HNEZ 7 FLAELTARRICHES C oZBHEITY,

58 B6EI-F1UT1



The Python/C API, JJ—2X 3.8.19

XFEH Ny T 7

UTD7 4 ==y NEA TPz MTEHBLIZXEVF ¥ 27 LTT7 7R TH20DDbDTT, RENSD
unicode % bytes D7zDICEDRA ML —YEHAET 2RI D A,

—RIZ, 7A=Y MR T IZRA VR EEY FTERE. FONY 7 73X % Python 7Y =7 b
WEDBHIN, Ny 7732047027 DA 7R 0% HEFLET, HOHETXEY 2T 208X
HHERA, ZOHIFNI., es, es#, et, et# I TT,

7272 L. Py buffer MERICHKMHINTNYy 77y —ldny 23T, MOHLEIEZZD NNy 77 —%
Py_BEGIN_ALLOW_ THREADS 7R v 7N T%, mutable K7 — ZBWEINTD VAL XS TEY RS
BLICHHT 22N TEET, Z20O2DDIT, 207 —XIINT UKD - 755 (B L LR IcH
Wi L7-358) 12id 9 PyBuffer Release() ZFHIRITIUIRD 8 A,

FRICEREINTORWES, Ny 77 —13 NUL BIEX A TOWER A,

W ODPD T =<y MIFAABERD bytes-like T b ZREE L. Ny 7 7 BEEORb D icKRA
Rty FLET, ThHIE A TP =P MD PyBufferProcs.bf_releasebuffer 7 4 —/L KA NULL TH
5Zr%kF v LTEIEET, ZHi bytearray REDEFEAREL 7V = 7 2L L F T,

AR 2To#BOT7r—<v b (s#, y#, ) WBWT, length 518 DE (int 2 Py_ssize_t) & Python.
h % include ¥ 2 Hi{iC PY_SSIZE_T_CLEAN ¥ 7 0% EHRIT 2L THIML X3, 7 adERINTVWEE
A length & int BTld72 { Py_ssize_t BT D £F, ZOFEFIFFKRD Python N— a Y TEHE X,
Py_ssize_t DANYR—FINT int EV K- bIhRLRBETL x5, HIZ PY_SSIZE_T_CLEAN ZE#HKL
72IESDBRWTT,

s (str) [const char *] Unicode # 7Y =2 &, ¥ ¥ 727 XAXFH%ed C DKRA Y RITEMLE T, ¥ 7
7 ZBRA Y REROT FLAZET &, TTIRIHEL TV B XTFIINDHRA ¥ X% Z DERUTAIRL X
Fo C XFFE NUL THRIFX N TWE S, Python ODXFHANZ, null 22— FRA ¥ FRHFICHEDAE
NTWTERED FEA; d LEDATATONIL ValueError A %% L E 3, Unicode £ 7Y =2 +
3 'utf-8' EffioT C FINEMEINE T, ZHUTKMT 2 £ UnicodeError ZiAMH L £3,

AR: ZD 7+ —<v M bytes-like objects W HR—bPLEVA, 77 A NI AT LNRAZRZIFE->T C
BEBOXFINIEB L 72 0WIBEE, 08 7+ —< v b, converter I PyUnicode_FSConverter() Z18/E
LTHIHT 2t BRWTT,

N— a ¥y 3.5 TEE: METE Python XFFNZ null 2 —FRA ¥ M BEDAFATWARE 22
TypeError ZXHH L TWE L7,

s* (str F7:Id bytes-like object) [Py_buffer] Z®dD 7 —~<v M& Unicode 7Y =7 + & bytes-like object
BT MU LT, SNz Py buffer MEHRIMEZML £3, RO C XFFE NUL
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NA T 2ELhH LNERA, Unicode £ 7Y 22 M 'utf-8' =T a—7 4 ¥ 27T C XFEINTEHX
nxd,

s# (str, Hiar LER® bytes-like object) [const char *, int or Py_ssize_t] s* & [AU T3 A%, mutable 724
TVl MEZTWMD A, HRIZ2 00 CEBIHENENE T, 1 2BIX C XFHADKRA ¥ X —T,
2O0HIEZFDREITY, ZUTM-7FFNE null N4 F2EL2H LAER A, Unicode 7Y =7 M
lutf-8' T a—7 4 Y7 RAMMLT C XIS N E T,

z (str F¥7cId None) [const char *¥] s IZBITWEF2, Python 72 = 2 Md None T K< ZDHFEITIE
C DFRA Y ZIZNULL ity P ENET,

* (str, bytes-like object &Tcl& None) [Py_buffer] sx X[A U T3 A, Python ® None 7> =7 +&3ZITH
B5ZEMWTEET, ZOBE. Py_buffer BEHRD buf X ¥ 8N—IF NULL 122D £3,

z# (str, S LERAD bytes-like object F71zId None) [const char *, int or Py_ssize_t] s# BTV E 3
A3, Python 472 x7 MiE None TH k<. ZOHAIWIE C DRA Y ZIE NULL Ity FXNET,

y (A LER® bytes-like object) [const char ¥]  Z® 7 + —< v hi& bytes-like object % ¥ ¥ 7 7 X 75
I3 C DORA Y RICEHL £F; Unicode 7Y 27 b EZIITITEH A, N4 b Ny 7 71F null N4
FEELRETIED D ¥ A; null N FE2EFLEEE ValueError FISb 2R L ¥ 9,

N—Ya v 3.5 TEH: L& bytes Ny 7 7 IZX U NA MHEDIAEN T W2 L FIZ TypeError % %EH

* (bytes-like object) [Py_buffer] sx OZE T, Unicode 7Y =7 + %13 F1F 3. bytes-like object O &A%
ZINTET, N FVT—R2E2Z2FFFTZENICIE. COT+—I v b 2FESC2HRELEXY,

# (FRAH LERAD bytes-like object) [const char *, int or Py_ssize_t] s# OZM T, Unicode 7Y =7 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*
CEELTHHOEY A,

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

u (str) [const Py_UNICODE *] Python Unicode * 7Y = 2 + % NUL #4fi & 117z Unicode SLF Ny 7 7 A\D
KAV RICEWL F 3, Py UNICODE KA ¥V REBADT7 RLAEZEXRITNUERLT, ZO7 FLRK
1#1£ 3 % Unicode Ny 7 7 ANDRA ¥ XA I N E T, Py_UNICODE XF DA MElka v vt
V(16 2721232 By MDY B &) IfklET 5 & u:?‘feﬂ,f {723\, Python XFFiE null 2—

FRA VP EEATIERD FHA; null 2— FRA ¥ b 2ELEE. ValueError A EH XN E T,

N— a ¥ 3.5 TEHE: MUETE Python XFFNZ null 2= FRA ¥ M EDAFATVWARE 22
TypeError ZXHH L TWE L7,
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Deprecated since version 3.3, will be removed in version 3.12: WA X A )LD Py UNICODE API ®—
H8C¥, PyUnicode_AsWideCharString () BT 2 L5 TBITL T E W,

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

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

Z (str F£7:I3 None) [const Py_UNICODE *] u il TWE 35, Python #7372 MJ None TH K<, %
DELFEZIE Py_UNICODE KA > R NULL 2ty P ENFE T,

Deprecated since version 3.3, will be removed in version 3.12: #iW\WRA X A )LD Py UNICODE API O—
#8 T3, PyUnicode_AsWideCharString() ZMHT 2 X5 ITBITL T Z W,

Z# (str X7cId 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 hEAET,

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 ITBITL T X W,

U (str) [PyObject *] Python * 7> =27 + & LT Unicode # 7Y =27 bRERL, WRIEWMBITOEEA,
A7 =7 +» Unicode 7Y =7 P TRERWEE, TypeError 2N ENE T, C AR PyObject*
ELTESLTHHOERA,

wk (FAZIAIBER bytes-like object) [Py_buffer] Zd 7 +—<v M, #iAaZEZA[HER buffer interface %%
LA 7O bR T ET, MU LT, XNz Py_buffer BEHRICMEZIEML £, Ny
77 null N FEEL2H LT, MEHLITENY 7 7 Z0i&bD 572 & PyBuffer Release() %
MECH X Ui h 28 A,

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

ZOFEARWEZOD5I BBV ETT, —2BHIERANCOAHAVWSH, NUL THImIh oy a— FHALF
Y% ¥63 const charx BIF7zid, 'utf-8' 2MHELNZ Z L %BKT NULL TRUINIRD FHA, FEEL
o> a— F&% Python DEFTERWHEIIFINZEZHL £9, F_05180E char** TRIFHIL
BROFERA; ZOFEDPBRLTVE RS Y XOMHEIE, SIEIIEELZTFAMDABB ATy 7 7
DERA VRIZKRDET, 7TFAMIBRWOFIEHEE Lk ya—- AR Ty a - FENET,

Pydrg_ParseTuple() Z{fi5 & BERY A XDy 77 MR L, ZONy 77y a— REDT—
Xz abt—LT, *buffer B2 ORI N REHEBZIET I OICEE LT, PO LANRZIE, T
RaENny 7 7 BV 5 721812 PyMem_Free() TS 2 BENHH 5,

et (str, bytes 7zl bytearray) [const char *encoding, char **buffer] es ERIUTT, 7272 L. NA M XF
HIATY 27 bexya— FLESFTIELET, 2obD, BETENS P XFHNA T =27 b3R5
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AR LIy a—FEFoTW2EHDEREL 7,

es# (str) [const char *encoding, char **buffer, int &7zl Py_ssize_t *buffer_length] s# OZALE T, Uni-
code X ¥ 77 XNy 77122 a=FF5DICHOLNET, es HFXiE-T. ZOZEFIIAA T
PHDAEFNTOTHIDLEVEE A,

ZOERCBE =205 PV ETT, —2HBANCOAHWSA, NUL TSRz a— REXXF
Y% 463 const char* f7% NULL THRIFIUIR D £ A, NULL DA 'utf-8' ZHVE T, fHEL
o> a— F4&% Python DEFTERWHEIIFINZEHL £9, FZ05180E char*x TRIFHUI
BROFERA; ZOFEDPSBRLTVE RS Y XOMEIE, SIBIEELZTFAMDABB ATz Ny 7 7
DRA Y RIZKRDET, 7FAMIBRMOGIFIHEE Lz ya—- AR T ya—-FEnEd, =05l
BUIBHAD KA YR TRHRITNUIRD FHRA; KA YV EBPSBIRLU TV EBBOEIEZH Iy 7 7 ADNAL b
Bizty hEhET,

ZOERONMHEIZIZZODE— FBHH F3:

*huffer A5 NULL KA ¥ REELTWBIGEA, BRIIBERY A XDy 7 7 RHERL, ZONy 7 71T
Ya—REDT—R%EaV— LT, *buffer BT ORI NZEEEBRERETLOIEEL T,
CH LRI, BRI NNy 7 7 20D o 721812 PyMem_Free() TR 2BEDRH D F3,

*buffer 23IE NULL DR A ¥ & (TTRAEVHERFEADO NNy 7 7) L TV 35 A,
PyArg_ParseTuple() IZZ DX EVHMBEZE Ny 7 7 & LTHW, *buffer_length OHIAEZ Ny 7 7
HFA X LTHWETS, PyArg ParseTuple 1IR3 — READT—XE Ny 77122 —1L T,
NUL THIGL £5, Ny 77 DRZFZIHED RITAUL ValueError ity FENFE T,

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

et# (str, bytes F7cld bytearray) [const char *encoding, char **buffer, int £7=I& Py_ssize_t *buffer_length]
es# LAIUTT, L. N MFHA TV 27 b2z ra—FLESTIELES, 2ofibh, F3&
TREANA PXFINA TS 27 PBRFRXRZE LIy a—FEfoT0EbDEEL 5,

#®
b (int) [unsigned char] Python OIFEDEEE %, C D unsigned char BO/NX RFFEMUBEICENL £3,

B (int) [unsigned char] Python 0¥ %, & —NI7n—F =z v 7%2iTHFIZ. C ® unsigned char D/
RRRIERMUE T,

h (int) [short int] Python 0¥ %, C @ short int ANIZHAL %35,

H (int) [unsigned short int] Python O¥¥%, & — 70 —F 2 v 27 %{THFIZ, C D unsigned short int
BNCZEBUE T,

i (int) [int] Python 0¥ %, C @ int BUTEHL £7,
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I (int) [unsigned int] Python O %, +—n"T70—F v 727D T, C ® unsigned int BUTEHL
S

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

k (int) [unsigned long] Python Oz, A —"T7n—F v 7 %1T7HFIZ. C D unsigned long BUIZH
LE9,

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

K (int) [unsigned long long] Python ® int % C unsigned long long N4 — N—7 B —OHiR% & 3£ #
ERS

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

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

N—Y a v 3.3 TEHE: bytearray U132 L5k D F L7

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

f (float) [float] Python OFEI/NMIFA%Z, C D float BUTEHL 5,
d (float) [double] Python OEFEI/NERIZ, C D double BUTZEHL £7,

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

ZOMOF I o b

0 (object) [PyObject *] Python A7 =2 b % (—YIE#HZITHIIZ) C D Python 7Y =2 MRS V&
WRELET, ZHhICED, Coul 03 EEDA T2 bV EZFELINET, A 7227 bOS|
AT NI ERA. REINDIRA VXM NULL IHRZZ2EH D FHA,

0! (object) [typeobject, PyObject *] Python 7Y =2 +% C @ Python A 7Y =7 MIRA V ZIREFEL %
Fo 0 KBTWETH, Z2oD C D58Er h E3: —oHD5HUX Python OBIA TV 227 bADT ¥
VAT, ZOHDOFHBEBA T 27 PADRA VAP RIFEINT VWS (PyObject* D) C DEKADT K
L AT3, Python A 7Y =2 FHHEE LBITIERWES. TypeError ZiEH L E T,

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

status = converter(object, address);
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Z 2T object W 3ZEHIRD Python 7Y =7 T, address 1& PyArg_Parse*() I L7z void* BD
ST, RO status EEHUTEII L2 1, RIRL 72581213 0 12k ) £3, Bk L 7254,
converter BIEUIE address DINEZZE RS ITHMN 2R L L2 TERD FH A

% L converter 5% Py_CLEANUP_SUPPORTED %3R3 ¥, IO =AM KRB LBRIZ, arN—&k—%3
S—EMUH L, T TREDYTAEXAEYEHMT2F vy A% 52 %3, ZEHOMUH LTI object
5180 NULL 1272 D, address 3RO L R UEICR D £5,

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

p (bool) [int] EME2RD 5N 5T (a boolean predicate) I XN ifEHZHIE L. £ DOREREE(Z C O
true/false BEEMEICEIL L T, & LRADPERS int 11 1 25, Bkd 0 BPREINET, ZOBEEKIIT
BEOFR Python EZ 32T £ 3, Python BMEDEMZ £ D X 5I1HE T 2 02 H D /213U, truth
ZZRLUTIEE W,

N— ar 3.3 TEM.

(items) (tuple) [matching-items| # 7Y =2 MJ items IZA > T3 EHERFN OEZ T D E X %2F5D Python
D= YATRITRIFUIRD £8A, & C51EUE items NOH &2 OFXHAL ST 221U
DEEA, =7 Y AOEFERBAIFIANTFHEICTE LT,

PR BE (7T P 74— 240 LONG_MAX A 2EORE) ZETDEARETT; Ly LA 6, B ER
Fryv ZI3EoRAITONERA — HEZZUIWMB72DD 7 4 =L K2, HETEZRTWIIINETE 548,
kHfovy MEIEROS bV EEDonE T (EEOL A, 20wy T4 7 RE COXYYF X AT
(downcast) 2 HHMAL TVWET - ZORBIRIAZNEZNLS LILEEAD),

Zofth, EXXFINCBVWTEREZROXFPNL D05 D 3, 25 DXXFIEFEIMNC X 2 AN FICIIE R %
HA, UTEIX7FERLET:

| Python 518tV 2 T, ZOXFLUEDSIEMNA TS a > THE I ERLET, 7Y a »O51HITx
535 C OERBIIT 7 40 FOETHHIL L TEPRIFIUIR D FHA - AT a Y O5HPERKRI I
7o, PyArg_ParseTuple() 3AIGT 2 C ZHONEZFEZMAEE A,

$ PyArg_ParseTupleAndKeywords () TODALHAIRE: #%#tD Python 5[EH» ¥ -V - NYEfTHLZ L %
ALET, BUIE, IRTOF—V— FEHFEBMEREDTIBTRINIRS T, 2070 7+—<v M
FHHD | 1FFEIZ $ X DANCHRESINRITNUIRD F¥ A,

N—ar 3.3 TEM.

COXFnH B e, ERBMOLRIZZ I TEROD £9; an Y DEOXFINE, £7—Xvt—JiTBl
% BAE (PyArg_ParseTuple () H3EHIS 2 B8t 7 fHEMHE (associated value)”) & L TbIE T,

; COXFNH B, EXRBPMOGLNIZZ I TROD T, LI anYREOFINE, 77+ 15—
Avt—U% BERRAD 27— Avt—Yr L THDOAET, : & ; BHALCHMONFTT,

U LANCR SN 23 7Y 2 7 PAOZBIIZTRT f8A S (borrowed reference) 12720 $3; ThodF
T2 YDOBWAY Y T 7YX PLTIERD FEA!

o4 B6EI-F1UT1



The Python/C API, JJ—2X 3.8.19

PUT o BEEz I 3 #iBh 518 (additional argument) (&, HRXFHNDLHREENBZBIAND T F L ATRIFIR
DEVA; fPEIBUCHEE LT FLRIE, ATA0H ANNENTAG2RET 272DV ES, LoFLHAMLD
VA MTHALZ LS, MBEEz AJEE LTES BEP WL 225D £7; 205G, MibT 2 FHXHEMAO
BETAHERUHES K LRITFIUIRD FEA,

ZHZIEL AT DI, arg A7V =7 PREFALFI—BLRITNUIR ST 2 0oF AN FHAL

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

BEIMBER L, WY REINEEHL £3, HEREMO E L OEEKBUT X D Pydrg_Parsex () KR 72
e, RBUZERBASHET 27 FLRE ZhDED 7 RLAONBFREEI N E R A,

API| Ba%

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
MELIEBDAZLBITL 2D T X R BN LT, O —ANVRBREBIZEHRLES, KNT2HEIRL
F9, KM 2 e BeiR L., WEYREISZEL LT,

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|], ...)
ES B % —v— F5BOMEZ 2 EED5 1 MEBRL £3. keywords 5% NULL THIigS iz

F—U— FHOEHTT, ZOHANE MEFHSIH 2/ RLET, BILEGE. ERRLET, KMLE
BB ER L, EYIREANEEHL T,

N—Yar 3.6 TEH: (MEFRSIE ZEIL =,

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

words[], va_list vargs)
PyArg_ParseTupleAndKeywords () ¥R TT D, AIERDGIETIZZ < va_list Z5[Eize D £,

int PyArg_ValidateKeywordArguments (PyObject *)
FoU VPGB MLAEHEFEOX - XFINTHE2 I 2HRLETI. ZOMKR
PyArg_ParseTupledndKeywords () ZEA LR WVWE ZIZOAMET, ZOHEMHIZEBRE OBEKIEFEED
F v 7 RFEMT 27D TT,

N—a v 3.2 TEM.

int PyArg_Parse (PyObject *args, const char *format, ...)
THRZ AL OBIBICET 251500 2 M 2T 270N 3BT — IHRA XA L OBEEIE, 5l
BRI F7%12. Python 3 THIFR X #7= METH_OLDARGS ZfHWE ¥, HiIcELNL I — FTDORTI XX
R Z OB DO EHIIRED 5 d | DA Y X TV XICBF 213 A LD a— KRS58 RD
eI Z OB HDIRNE S ICEEFATT, ZOBKMZELTWLDIE, ZOBIBAMMKRA L LToIEIL
NDORTNVEFHT 2 ETEFE2HTTD. ZOENCBWTIIREEL b0 20 LOLERA,
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int PyArg_UnpackTuple (PyObject *args, const char

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

T X —ZEF R EHIC LB T, 5O RIEET 2 HE TN EHVEL A, X7 X XDEIRFIZZD
FiEEMESBEEE. BREST— 7., £2E3XY v FEST—7VINT METH _VARARGS ¥ LTEE L%
FAUIR D FV A EEIBDA 72X TNIE args ITELET; 2OXRTINVEIARED XTI TRIFIIRD
FHA RTNOEZIDHRL LD min T, maz ZBIATERD FXA; min & mar PFELLTIHhE
WER A, il [ EEBEICE S RITUIR ST, BMBITIEIE Pyobjectx ZEADKA ¥ X TRRIFIUT
hFHA; 0o OMMBIGIEICIE, args DEBRAD £F; HOSRIXMEASIRTIT, A 7> a2 D87 R
ZITHIET BERD S B, args ITHEE L TVWRWDDIZIZEAAD THA; FFOH LEANZZH S D ZHIH
LLTBIPRINIRD FHA, ZOBBUIRINT 2 L EZR L. args D3R TILTRWEECRHIE - 728
DEEPA>TOVEHAIBEERLET; MAorORBMES GE N ELY FLET,

ZOBEBOFERBIZETICORLET, 20X, 59BBD7ZHD _weakref fiI€Y 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 () PR LI, Pydrg_ParseTuple() 2o 72 ATOMUHL &
AT

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

6.6.2 {EDIER

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

Return value: New reference. PyArg_Parsex() 7 7 IV OBBDZITES O 2 M7-TEROE X FEIIEB
X MEFNCEE D NT, FElE2ER LT, AR UAEEELET, =5 —DEEIZIE NULL 2R L X5,
NULL ZR§85a. Bt zeXtt 35Tl x5,

Py_BuildValue () WEHICX TNVEERT 2 LIIRD A, ZOBEBBE I VEERT 2D1E, HEXF
N oD EOEXHAAA > TWVWB e ERFTT, HFRLFEIIHZEDEE None %R L F3; FHAHALA
B —D72 T Ao TR IE, EXEMNTHEESNTWAAIL2DOA TV 27 NAZIRLE T, 4 X
AEER 1 DX INERT & 55T 212, FIcHEbAZERA XTI 2 VE T,
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HHRE s R st DHEDLSIC, ATV 27 FeMETIRRCT -2 2 MG T 27D XEY NNy 7 7%
NRIAR LTETHRIE, #BELLT—Xidav—EhET, Py_BuildValue() DVER LA T =
7 ME, BMUHUHAIDRE LNy 77 2R U TSR LUERA, AIOFVAZTHUL mallocO) ZFEUH
LTXEY ZMRL. Z0% Py _BuildValue() WK L5HE. 2 — FNT Py_BuildValue() iR o 7
%T free() ZMUHMITHENDHZ VWS Z 2 TT,

DI o TiE. sIAfFo D WERIFEXRMTT; (1) ?ﬁﬂ)ﬂfof:%ﬁ%bi%ﬁiﬁiﬁﬂ? Python @
F7Y =7 MUTT; (] FHINIBERICE S EHD C 2T

HXLFFNINTIE, (s#t DL BRERBMZHRVT) A=, &7, aunrBifarvidEHsni s,
oD TS b, ROWERTFINEDL ko L EFHAR T TEET,

s (str 7zl& None) [const char *] null i 7z C XFFN %, 'utf-8' Ty a—7 4 ¥ 7 2HWT,
Python str #7227 MIEMLE T, dL C XFFIRA ¥ X5 NULL DA, None 127D F3,

s# (str 7z None) [const char *, int £7zld Py_ssize_t] C XFHr ZDEX% 'utf-8' = a—
T4 ¥ 7 %ffioT Python str #7327 MIEWL 3, C XFHIKRA ¥ &H NULL DG, K
WA X AL, None 1T/ D £3,

y (bytes) [const char ¥] C XXF%% Python bytes A 7Y =27 MIEFLE T, b L C XFHIKRA V&
A3 NULL 72572355, None ZIBL %9,

y# (bytes) [const char *, int £7zI& Py_ssize_t] Zﬂ&i C XFHe ZDEEH 5 Python A 7Y =2
MIZEHBLE T, CXFHIRA ¥ &H NULL OGS, RSIIMH S None 122D £3,

z (str F7=I3 None) [const char *] s X[RAUTT,
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 7Y =7 MZEH¥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) 7 — X DN v
7 7 ZDEZ 5 Python Unicode 7Y =27 MIZEH#EL £9, Unicode 2Ny 7 7 5K 4 > &% NULL
A, RIFEHA XN None 12720 7,

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

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

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

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

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

1 (int) [long int] C @ long int % Python O ATV = 7 MTEWL £5,

6.6.
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B (int) [unsigned char] C ® unsigned char % Python O A 7Y = 7 MTEWL £73,

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 7Y =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 FZ2ERTHED C D int Z. KX 1 ® Python ® bytes # 7> = 7
MTEBLE T,

C(RT 10D str) [int] XFZERTEHD C O int . £X 1 ® Python ® str A 7Y =7 MIEHL
S

d (float) [double] C @ double % Python OFBI/NIHRBICERL 75,
f (float) [float] C @ float % Python DIFEI/NERENCEML £7,
D (complex) [Py_complex *] C @ Py_complex Wi&fk% Python OEHRBANENL 5,

0 (object) [PyObject ¥] Python A 7> =2 b2FE2MATIKHELET (L L. ZRAIV > PE1 A
YIZURXYMLET), LA TV A NULL RA Y RDOGE, ZO5IBEERT 2 DIffio
7S PDOMETH UYL 2R 7DOMBRETH 2 IRELT, fitzLy FLET, MoTZD
¢ % Py BuildValue() & NULL ZiR U £ §HHPIMIEE L ER A, HIAZ 222 L TwRIFAUE
SystemError 2ty F L%,

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

N (object) [PyObject ¥] 0 &R TT, %2/l A7V =7 FOBRAV Y 2 A 7YXV FLERA,
ATz PPV AMNNDOE T2 bav R VI 7 RZRMUHLICE > TERIN TV ERIFEI
BT,

0& (object) [converter, anything] anything % converter %/t LT Python 7Y = 7 MIEHL ¥
T, ZOBEBUL anything (voidx ¥ HHIOBITRIFIUIRD FEA) Z5BIC L THEEHZ A, 7 ik
B ATY 2 M RIRT I RLZHEICIE NULL 23R T X5 LR 8 A,

(items) (tuple) [matching-items] C DfED 57555 %, [F U EEHZFD Python DX 7 N2
LEd,

[items] (list) [matching-items] C DED 573 BHCH %, [ UEFLZ RO Python DV X MTZEHHRL
£79,
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{items} (dict) [matching-items] C DfE72>5 75 5FEH% Python OFFFICERL £, —HDRT 15
%% C OfER, ZhzhF—BIMMEL 2o THFICENE N E T,

HAXFINCETE2 L5 -2 % &, SystemError fl4t %+t » LT NULL 2R L £3,

PyObject* Py_VaBuildValue (const char *format, va_ list vargs)
Return value: New reference. Py_BuildValue() 2R U T, AIEREF DR D DIC va_list 2521
D %75,

6.7 XFFDEHRLENL

ezt e . HRXCTII A O 72 O BIEEE .

int Py0S_snprintf (char *str, size_t size, const char *format, ...)
FHISCFF format LBIMDGIED 5. size N4 2RI TN % str 1)) L %9, Unix man page
D snprintf(3) ZZMLTILI W,

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

Py0S_snprintf() & Py0S_vsnprintf() (3FHE C 5475V @ snprintf() & vsnprintf() Bz v 7
LET, ZOo0BBOBEMIE, CEES A 77 UMNRIEL TRV —F—F —XTOEELRIET 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 ELRNY 7 7% 4 XD size & 512 N
4 PO REIBELTWIUL, Python & Py_FatalError() T abort L3,

CNODOEBORIME (LFTE o b LET) BZUTOEKERL T

¢ 0 <= rv < size D& ¥, ZIMHINIMINL T, (HED strlrv] IZH2 '\0' ZFRVT) ro XFD str
W E T,

e TV >= size DX E, BHHNRBYUIDFED LN TED, HINT372DI2F v + 1 N4 BB ESF S22
*ERLET, strisize-1] X '\0' T,

e TV < 0 DX XWX, MPENIELIRIoKFTT, ZDHAETD strisize-1] X '\0' TIT. str O
ZFHLANDHDEIRERTT, =7 —DOEMRFREKIZT I v b7 4 — L MKFTT,

DUT o BI#U locale JHEAF 7870 & BUBAN D ZEHR ZATIR WV E T
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double Py0S_string_to_double (const char

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

XFH| s % double IZAMIL £3, KL /7-¥ &iX Python OfIANEREXEE T, ZITANLNE T
Fi&, Python @ float() T Y R b F 7 XMZIFIT 2 X FHNTHEIL L £ 553, s DFEHHE REICEAX
FHRDHoTRBELBNE VWS EDVRLD $F, ZOEBBBEDOR 7 —LVIKEFL EE A,

endptr A% NULL O848, ZHUISCFHNEERITH L TITObNE T, XFHIDWIE L WIFE NS ORI
o TWRWEAIX -1.0 23R LT ValueError ZRAEXHF T,

endptr 2% NULL CHEEWES, X% I RER#IFH CEA#L L T, *endptr ICHRHIDEIL X iz - 723 FA
DRA Y RERHLE T, XFFNDOEIITIE U WIFEI NI R ORI D 5 7255, *endptr % XFF
DIFEHEICERE LT, ValueError ZH#4 X8, -1.0 21 RL 7,

s 75 float IZKEHI L YT R WIZE KR EWEZRBE L TWEE, (BIZ13, "1e500" 132 DFF v 7 4 —
LTRBITEZEHA) overflow_exception 73 NULL 7 5 Py_HUGE_VAL \ZHEYIRFFEE(TIF TGRL 3,
fDI5E 1L overflow_exception 1& Python OfISNA 7T =2 7 bADKRA Y EZTRIFNIRLT. 20
BISNERAEZET -1.0 R LET, E55DHEATDH,. *endptr IIEFEHMINMEDOERDRY] D LF
ANDKRA Y RDPBESNET,

ZFhHN DL T =N TRAE L7256 (Bl 21E out-of-memory = 7 —), 5#Y)7 Python OHIF %2 FEE
LT-1.0 ZRLET,

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 XN 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— FIZEED repr() 74—~ v FEEEL
TL\ij—o

flags 1% 0 . Py_DTSF_SIGN, Py_DTSF_ADD_DOT_O, Py_DTSF_ALT 7>, ZH 56D or M- DT
o Py_DTSF_SIGN (&, val BE T\ EHHIFEXFELREHICOTZ e T EKL T,

e Py_DTSF_ADD_DOT_O (I XFHIDBBHED XS ICHZAR VI e ZIREEL E5,

1

o Py_DTSF_ALT & 7alternate” 7 # —~ v ML — L Z@EMA T2 I 2 EKRL T 5, FMiX
Py0S_snprintf() @ '#' f8EZZRL TSIV,

ptype »3 NULL THEWHAE, val 2ERE. B NaN o ¥ hh 1 G H¥ T, Py_DIST_FINITE,
Py_DTST_INFINITE, Py_DTST_NAN OWINDIEREZINE T,

R D EIZ L O ST FHIDBENE Tz buffer ~NDRA > X, ZBEHEB L 725513 NULL T, FEOH
UNE, 3B &N F5 % PyMem_Free() o TS 2 BERH D 5,

N— g r 3.1 T
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int Py0S_stricmp (const char *sI, const char *s2)

R /NS 7 DI U 7 NSO, RTINS 2 B 2 DML stremp O ERICENEZ L5,

int Py0S_strnicmp (const char *sI, const char *s2, Py_ssize_t size)
RIF N2 KA U7 WA S, KT /N e A3 2 DAAHE. strnemp () E R UEIER L
£7,

6.8 VLY ar

PyObject* PyEval_GetBuiltins()
Return value: Borrowed reference. fEDFEIT7 L —LHNDE N A Y DOFEED, b LETHFDO 7L — A
DRFIUIAL » FIREBDA &2 TV ZDENL A U REEZIRLET,

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

PyObject* PyEval_GetGlobals()
Return value: Borrowed reference. BIIEDFEIT 7 L — LAND 7B — NAVEROEE D, EfTHO 7L — L4
HIZT AU NULL 2R L %9

PyFrameQObject* PyEval_GetFrame ()
Return value: Borrowed reference. BIIED AL v RIREED 7 L — %R LT, HEERTHO 7L —20
UL NULL 2R L E T,

int PyFrame_GetLineNumber (PyFrameObject *frame)
frame PEREFAITLTWBITESERELE T,

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

const char* PyEval_GetFuncDesc (PyObject *func)
fune OBENMAFT 5, fRFSCFS (description string) 2B L £3, RO HEIZ. BE XY vy Rz LT
”()”, ” constructor”, ” instance”, ” object” T3, PyEval_GetFuncName () &#AEXNTAER, func D
S NA R
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6.9 codec L X R &HR— MR

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

BWEAH E LT, 2O encodings /Sy 7 — I DEICHMEBEROLHICEK S L 51T, £/ —-FEXhT
WEWEEIZe—-FLET,

int PyCodec_KnownEncoding (const char *encoding)

encoding D7z DEFR X417z codec DFETALEIPIIGLT 120 0 BIRLE T, Z OBEBUIH 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 U THRO» o722y a—XBEBUIX LT object ZELFE T, T7—NAY RFY YT XYy R
errors CTIREL E T, errors & NULL Td &<, ZOHEWEZFD codec DF 7 L b DX Y v FHFIFHX
NET, TV a—XDEOH»5RH o> 7E1F LookupError #FHAEX B E T,

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

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

encoding IZIGCTRDOD o727 a— XN LT object ZELET, TT—NY RV TRV v RIE
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—7v X API
ROBEETIE. XFH encoding 32T/ NCFIZERST 5 Z 2T, IFENI, KXF/NXFEEHELUIBREZLE
T A—T v I WEOPHIRVIEE, KeyError i E LT NULL %R L ¥£9,

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

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 =7 b ERLE T,

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

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

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. 5-%2 5317z encoding @ StreamReader 7 7 7 b VAR L 3,

[ B6EI-F1UT1



The Python/C API, JJ—2X 3.8.19

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

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

6.9.2 Unicode T>—/\>KRZHAL XM API

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

I =NV EFADEDDa— LNy 7B error %2 name TERLET, TOa—L "y ZEEIX. a—
TYIPLYA—-RTEROYF/Ta— RFTERVAL MOEBLERIC, ZOoxrya—F/7a—FH
BOMFULH LT name BPIEEINTWSHIOH XN E T,

a— I XNy Z7i& 1 o ®5 $ ¥ L T, UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError O E¥NHAD A Y A XY AZZITWMD T, 2O Y RAX Y AZMEDH
B3FHNRNA PHNCBT 2TEHE . ZOTIROXFAIFOA 7y FEFEoTVWETS, (ZOHEHREIUTS
3 72D DRI DOWTIE Unicode FINA Tz b 2B TLZE W, ) a—nANy ZiZEI st
EREXEZD, 2BEOXINVIZHEO Y — 7 » 2ORE & encode/decode % T 2 7O LFHIHD
F 7ty b RBZEHEMNLTRLES,

BIL7=6 0%, 27—k -1 2IBRLE T,

PyObject* PyCodec_LookupError (const char *name)

Return value: New reference. name TEEREINIZT T =AY RY VT a— Ny JEBEREBELET,
Feill7s35& £ LT, NULL A I NG E. Tstrict” DT — Y RU rZa—ny ZEERL £3,

PyObject* PyCodec_StrictErrors(PyObject *exc)

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

PyObject* PyCodec_IgnoreErrors(PyObject *exc)

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

PyObject* PyCodec_ReplaceErrors (PyObject *exc)

Return value: New reference. unicode =7 —% 7 %> U+FFFD TEX#1X 3,

PyObject* PyCodec_XMLCharRefReplaceErrors(PyObject *exc)

Return value: New reference. unicode encode =7 —% XML XFSRCTE I 3,

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{...} TEZfI F73,

N—a v 3.5 Tl

6.9.
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M%A TS 1Y L1+ (ABSTRACT OBJECTS LAYER)

COETHHAT I, A7V =27 FOANKIFLIZR W& 57 Python 7Y =7 b O, (BERI 2T,
=T AT Vo T) REPRBOF 7Y 2 7 MIHT 2IEETRVE T, BEEEANRTRVE T
Pz MZHLUTHE - 7235E, Python OFIASEHENZ Z ik %3,

e DBEEUK, PyList_New() TIERRE 72421 NULL A DEZRE XN TWARWVWY X D X 5 7%, WY
bEnTWRWA T2 7 ML THES Z I3 TEE R A

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

PyObject* Py_NotImplemented
BZoNTAT7T 27 b eXYy FOGIBOBDHAEHEDUNHPRFELETH ZHE LTHEDN S, KR
# (NotImplemented) ¥ > 7L b+,

Py_RETURN_NOTIMPLEMENTED
C B & Py _NotImplemented %R MM ZEYNIITWE T (7255, Notlmplemented > > 7L b
YOBWAY Y P EEP L, BAILEY),

int PyObject_Print (PyObject *o, FILE *fp, int flags)
FTI2 b 0T 74N fpiTHNILET, KT 2L -1 ZIRLET, flags 51O 4+ 7
YarvERAEMCTIRICHECE T, BEIR—-FINTWEH—DA 7> a »Id Py_PRINT_RAW T Z
DATavEIEETD L., repr() DRODIT str() BFoTATI Y =27 b EEEZRAALFET,

int PyObject_HasAttr (PyObject *o, PyObject *attr _name)
o WEMW attr_name ZFOr 21T 1 . ZhHADE 212 0 ZIRLE T, ZOREEIX Python ®X
hasattr(o, attr_name) [ U T3, ZOBEKIIFEITHKINLET,

__getattr__() XY v FX __getattribute__() XY v FOMNUKH LAIZE Z 253 HfIchs Z &
WHEELTLEE W, 7 —2WEZXE 212, Kb DIZ PyOvject_Getdttr() Zffio T & W,

int PyObject_HasAttrString (PyObject *o, const char *atir_name)
o WIEME attr_name 2O X121 2, ZhUANDE =12 0 ZIBLET, ZDBEKIE Python @3k
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hasattr(o, attr_name) Y[R U T3, ZDOBEBIXEICHINIL T,

__getattr__() XY v KX __getattribute__() XV v NOMULH LR, —FFNRXFIA TS =
7 bOERHFITE Z 2HIAMIIHIE NS ZEIFERE LT EE WV, =7 —2WEIE212E. bbb
PyObject_GetAttrString () o T & W,

PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. 372 =27 b o 5. &l attr_name OREZHELE T, KINT 5L
EBHEERZRLUERT 5 NULL 2R LET, ZOBEEIE Python R o.attr_name X [HUTT,

PyObject* PyObject_GetAttrString (PyObject *o, const char *attr name)
Return value: New reference. 7Y =2+ o 6, %l attr_name OEEZEIG L %3, KT 2L
B EZ R UKIS 5 NULL 23R L ¥, Z OBEIX Python D3 o.attr_name XA LTI,

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. TdA 7Y = 7 D tp_getattro Au vy MIENPND., BHELTEIET 2/
MBI T T, ZOBE. (B LEETIR) A7 =227 POREMYE __dict__ MR, A7 =2 b
D MRO 2537 7 ADHERCDHDTAZ ) TR EHL £F, descriptors THEDIBRNSHTWSHED
T—RDTFTRAYZ Y FREFA VAR ZADBELDESEEN, T -2 TR 27 ) FRB3RAEILICShET, R
35 67 - 7285551% AttributeError ZiEH L £3,

int PyObject_SetAttr (PyObject *o, PyObject *attr _name, PyObject *v)
AT 0D attr_name LWVIHOBHIC, H o ERELET, KRBT 2l eEHL -1 2K
LET; B35 0 RLET, ZOBEIE Python 0)4( o.attr_name = v XA LT,

v 73 NULL OFAEEMESHIBRI N E T, ZOMBEIXIEHIETH D PyObject_Deldttr() ZfES DHE
ZLWVWTT,

int PyObject_SetAttrString(PyObject *o, const char *attr _name, PyObject *v)
ATV 2T 0D attr_name EWVWISHDEIC, H v ZRELE T, KT 2 ehIMZEEL -1 iR
LET; I35 0%2RLET, ZOBEIX Python D3 o.attr_name = v E[A LTI,

v 53 NULL D5 EZEMEMHIFRE N E T4, ZORARIZIHEIRTH D PyObject_DeldttrString () Zff
5 @zﬁ%i LL\TTO

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
BHEORE L HIBRZAT S WHNRER T, BA 7227 VD tp_setattro Avy MIBINET, +7
Pz b+D MRO IXHB7 TRADFHFEEN LT —XT 4 A7) 75?’535‘*L R0 7358134 Y AKX VR
DEFFICDH 2 BEORECHIFRE D B INE T, ZITRVEHERE, (B LEFEETIR) A7V =221+ 0
__dict__ WEMEFRED LAIXHIRLE ST, INT2 L 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, TR
Python DX del o.attr_name ¥ [R LU T3,
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int PyObject_DelAttrString (PyObject *o, const char *atir_name)

FT7P =27 b oD attr_name EWVWH HDOBEHEEHIRLE ST, KRNI 2L -1 ZRLET, Z OB
Python ®X del o.attr_name ¥[A LT3,

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict__ TR U T RD getter DM REETT, DERGEIX, &F
ERERLET,

N— g v 3.3 TEM.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict__ TRZ Y T RD setter DIEFHILFEELTT, ZORETIHELZHIRT 2 Z L EFFSh T
A

N—Y a ¥ 3.3 TEM.

PyObject* PyObject_RichCompare (PyObject *o1, PyObject *02, int opid)
Return value: New reference. ol ¥ 02 % opid \[ZHEE L7{HEIZ X - THE L £F, opid X Py_LT,
Py_LE, Py_EQ, Py_NE, Py_GT, ¥£7zi& Py_GE, DWW I THRIFIIR ST, ZhLih < <= == 1= > 5
FU>= TG L £55, Z@Eﬁiﬁui Python @3k o1 op 02 ¥ [FUT. op &% opid IS T 2HAETFTI,
RIS % & HEFEROMEZIE LK Y % & NULL 2B L £,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
0l ¥ 02 % opid WCHEL/HBIZ L > THE L FF, opid & Py_LT, Py_LE, Py_EQ, Py_NE, Py_GT, ¥
721& Py_GE, DWITNNTRIFINUILS T, ZNZN < <=, == 1= > BIUP >= T L £7, HEKHER
PDELZLFX 1%, BROLF 02, 2 7-RETIL -1 ZRLET, 2O Python O o1 op
02 YFE LT, op A opid IZXET BHETTT,

AR ol & 02 BE—DA T =T MTHBYE. PyObject_RichCompareBool () & Py_EQ X L THIZ 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 OXNFHIRBEZHELE T, M7 5 & XFHRIEZIRL
KE$ % & NULL 23R L £3, Python 3 repr(o) ERU T, ZDBEEIIMEAAABEE repr O 0)5@@
THOHEET,

N—=ay 34 TEE: 7774 TN ERSTETROWI L 2 HAET 2 0@ L 512, 2o
TNy 7Y —arEagtrkoickh L,

PyObject* PyObject _ASCII(PyObject *o0)
Return value: New reference. PyObject_Repr() Y[Rk, A7 =2+ o OFHIRBZFHEL T35,
PyObject_Repr () 2 ko TRENLXFINZEFENZIE ASCIL X¥F%Z, TR —7XF \x. \u., \UT
I —7L %3, ZOBEIE Pythoh 2 @ PyObject_Repr() AR TXFHN e [ UXFHEERL 3,
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ascii() WXk THUHEINE T,

PyObject* PyObject_Str (PyObject *o)

Return value: New reference. 773 =27 b+ o OXFHNRBZFEL £, BT 2 & XFHNREZ K
L. KB3 % NULL %iR L ¥, Python I str(o) AU TS, ZDEBUIHAAABEE str(O <.
print () BROMETIFOHENE T,

N—=Tay 34 TEHE: 7774 THHNERS THETROWI L BHIET 2 D@ MR & 512, 2o
TR Z7H =y aveEELISITkhF L,

PyObject* PyObject_Bytes (PyObject *o0)

Return value: New reference. & 73 227 % o DA MIRHZFHEHLET, KWFT % & NULL ZiRL
IS 5L bytes 77927 bERLET, o WEKTHRVE 2D, Python X bytes(o) LTI,
bytes(o) Yi#o T, o VDL 212k, ¥uTHHLE N bytes £ 7Y =7 P RIBTDTIERA
TypeError 255 T E 5,

int PyObject_IsSubclass(PyObject *derived, PyObject *cls)

27 R derived 7 A cls ER—TH 20, TILHIRELEZIRATH35EIE 1 BZRL., Z9Th
WIEAIZ 0 BRLET, T —MEE5E1T -1 2 RLET,

cls MR TNVDIFE, cls DETOBRBIINLTFzv 7 LET, Db 1200F v 7T 1HR-T
CEMRIZ1LERY, 2RO E 01T D ET,

cls 12 __subclasscheck__ () XY v RRHBZEEE. T2 7 ADIKED PEP 3119 IZH2@ED LS
DEHETZ2DITENE T, 25 TRWVWE E derived 73 cls DTF27 7 A2 25 DIE, EHFEND 2 W IEHE
BT 9RATHE5E. 2FD cls._mro__ ICEENBZEHETT,

EEE, 7 IRF TV b, DOFD type DA VARV ADZE IHhBIRE LY T RZIHZ T AL Bk
ENET, UL, A7V 2 NCBM _ bases_ (ZAUIHIES 5 2D X FATRIFIUTR S BV 2
FHB LT EBEETEET,

int PyObject_IsInstance(PyObject *inst, PyObject *cls)

inst 77 cls LWL cls DFTZTRADA VARV ATHIHGEIC 1L ZIR L. ZITRHRWVWEAIZO0 &
BLEST, ZTo—MEEEd L -1 ZRLANERELET,

cls METNDFE., cls DETHDBEBIINLTF v 27 LET, PRed120F 2y 7T 1HRo
MRIE 1L b, 2o x 02k ET,

cls 12 __instancecheck__() XYV v FHH2HEE. T2 7 ADKED PEP 3119 H2Eh ¥ >
DEHETHDICMINT T, I TRVWE X inst D3 cls DA VARV AR BZDIE. ZDT T AN cls
DFIIATHIHBETT,

A VARV inst B _class BREEEBZILT. FOVSRALRARENLZ DR FEETEET,

FTI 2Tt s EEDHEKRT FANT TR BlkENs%E. B __bases__ (ZHFEES I XD X
THTRINIRLRV) 2Rl E2 e TLEEEXTEET,
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int PyCallable_Check(PyObject *o)

ATl o BFOHULAIREA 7S = 7 b E I DRRET, A 72 =7 PR LARETH 2 L &
12Kl 25 TRVEZITIZ 0 ZIRELE T, ZOBBIFCH LIEHICHRINIL 7,

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

Return value: New reference. WOV LRJBEZ: Python DA 7Y =2 b callable %, X 7L args £ LT
520N 258 8E kwargs ¥ LTEZ N2 H4F{T =258 2 IMTHLET,

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

B L7 EH LoEREZIRL, KBLZSFZEH L NULL 258 L3,

ZAUIXD Python O & FIFETF: callable(xargs, *xkwargs) o

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

Return value: New reference. WEOVH LAJBEZR Python A 7Y = 7 b callable %, X7V args £ LT
26N 258 e IO L3, 5IBBPELRIGEZ, args 13 NULL THWEE A

N L7 6O L DRERZR L, KM LZZoHIMZEH L NULL 218 L £,

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

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

Return value: New reference. WEUNH LATHEZR Python 7Y =2 b callable ZR]EEMED C 518 &
HIFFOH L E T, C5l8Ud Py_BuildValue() TBRD 7 x —~ v b UFH| o Ttk L £3,

AL MO L ORERZR L, KL 72 o4 254 U NULL 23R L X5,
ZAUIRD Python O & [FA5FTF: callable(*args) o
Note that if you only pass PyObject * args, PyObject_CallFunctionObjArgs () is a faster alternative.

N—=Ta v 34 TEHE: format DEID char * DOEBEINE LTz,

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

Return value: New reference. 7Y 227 b obj D name L WO ZBIDXY v K&, W 20D C 518
LBRHOHLET, CHIEIEE IV EERT S Py_BuildValue() TERD 7 + —< v + XFH|Tib
ENTVET,

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

R L7 HIEOH L OAS R ZIR L. KL 7 565 2% L NULL 23R L £9,

ZAUIRD Python DR & [R5 TJ: obj.name(argl, arg2, ...) .

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

N—=T a Y 3.4 TEH: name ¥ format DTN char * HOEHEINFE LTz,

7.1.
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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 E0H LoMEREZIRL, RBRLZZ6F5 22X L NULL 258 L E3,
ZAUIRD Python D& [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.

BN L7 PO L ORRZIR L, KRR L oMM 25X 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 R L DR ZIE L, KBL 7256154 23X U NULL 2R L %3,

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

use tp_call.

AFR: 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— a3 v 3.8 THEM.

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.

7AFR: 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 v 3.8 TEM.

Py_hash_t PyObject_Hash(PyObject *o)
ATz 0o DNy afiERFHBELTGRLES, KT 5L -1 ZiBL %9, Python @3 hash(o) &
RT3,

N—=Yar 32 TEE: RDHEDOHL Py _hash t 22D F L7, ZOAINZ, Py_ssize t XA LY A4 X%
SO ST E BT T,

Py_hash_t PyObject_HashNotImplemented(PyObject *0)
type(0) D3Ny ¥ 2 RAJRETH B Z ¥ /" T TypeError 2% EL. -1 ZIRL T, ZOBEIX tp_hash
21y MIEHE T e BIERBIRIRWESZT, 20 type BNy P a R AJRETHE A VR TV X
RIS R L £9,

int PyObject_IsTrue(PyObject *o0)
o WEERTLAREZGEICIT L 2, Z5TRVE 2121 0 ZIRL £, Python D3 not not o & [A
LT3, KMTsL -1 ZiRL T,

int PyObject_Not (PyObject *o)
o WERRTLAREIZILEEIIZ 0%, ZH5THRVEEIKIE 1 #IBLE T, Python DX not o XFLT
T, KT 2L -1 ZRLET,
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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 b o B type > type DY T XA T THH L ZICETZRLET, £H556DF 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 —Fr 2B Tabale<y 7870 b aLOWf %
HLTVWEEA, Y= YR LTOREZRLET, T7-P4EL 2L -1 #IBL %73, Python O
len(o) ERILTY,

Py_ssize t PyObject_LengthHint (PyObject *o, Py _ssize t default)
ATz 0o OBMEDORZZELE T, E—%JJ CEBOEX %, RIZ __length_hint__() #ffi-T
WMEORI 2, ZLTHRREIT 74V IDOMERZIEZS ¥ LET, ZOBEIE Python @ 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 =7 b key \CMIGT % 0 DEZEZIRLET, KT 5L NULL %K
L %9, Python O3 olkey]l R T,

int PyObject_SetItem(PyObject *o, PyObject *key, PyObject *v)
AT b key ZfH v WIIMIT R T, KT 2L, FIAZEEL -1 ZBLES, M52 0 2K
LEF, Z4UE Python O olkey]l = v A& TS, ZOMIE v NDZRE BHD FHA

int PyObject_DelItem(PyObject *o, PyObject *key)
AT 005 key AT IMITIZHIRLUE S, KT 2L -1 ZIRLEF, Python O3 del
olkey]l &R LTT,

PyObject* PyObject_Dir (PyObject *o)
Return value: New reference. T DBEIE Python O dir(o) ¥FEIUT, A7Y =7 bOEEKHIZHID
BTTWELFHNHRDZ VAL (EDHEDDHDET) ZIRLET, =7 —DHEITIE NULL ZIEL X7,
5180% NULL 123 % 2. Python I8} 3 dir() R, BHEOR - AL REHTZIRL ET; D54,
7T 4 TIRFEATT L— LHRFAUL NULL %R U ¥ 325, PyErr_Occurred () 3 xR L £3,

PyObject® PyObject_GetIter (PyObject *0)
Return value: New reference. Python O iter(o) 2FRUTT, 5lEICL o747 =227 MIHT 28
T2 AT VL—=ED, ATV BT TRATL—XDOHEEFWEA T =7 VEFERLET, A7V
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b DS RABIIEARIRE T H - 72355 121E TypeError ZiEH LT NULL 23R L £35,

7.2 HEE 70O~ 3JL (number protocol)

int PyNumber_Check (PyObject *0)
A7zt o HEERTE barZRELTWEIHEIC L ZBRL, 25 TRVWE ZIZIEBZELET,
COBBITF O LIZEICRII L £ 9

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

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

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. JRITT 3 & ol 25 02 ZHELFERERL, KT 5 & NULL Z:RL ¥
3, Python @3l o1 - 02 X[ALTT,

PyObject* PyNumber _Multiply (PyObject *ol, PyObject *02)
Return value: New reference. S %L 0ol & 02 ZRBLLMEERZIRL, KT 2L NULL #iIRL ¥
3, Python @3 o1 * 02 X[H LTI,

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 155 ol & 02 BRATHIRE LMK EIR 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. [R5 5 & ol % 02 THELZUMETEZIERL, KT 5 & NULL %R L
ij—o 7 IE'H:%@” ?g%&ﬁﬂf@lﬁ%ﬁk IEJEVC\\TO

PyObject* PyNumber _TrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. I 2 &, BHFENIR ol D 02 1T X 2FREMITH T 2 Z Y a0
(reasonable approximation) ZiX L. KH{§ 2 & NULL ZiRL £7F, ®TOFELE 2 2EHL LTERHT
5 DEAARe 7=, EOTEE/MURENE 7 ELE” LR TEEEA, 20D, BRHES LUK
DEF, ZOBBICODEKZE LR FE/NUGROEZRTZ LD D 9,

PyObject* PyNumber _Remainder (PyObject *ol, PyObject *02)
Return value: New reference. IS5 & ol % 02 THRELLRFREZIRL, KT 2L NULL #iRL ¥
3, Python @ o1 % 02 AL 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 TT,
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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 ZIMHAI BN S, Py_None %
ANTLZEW (03 I NULL 2T &, RIERXAEY 772 RA%G|ERIT DD ET),

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. J$ 2 & o DFFERIEZIRL, KWF 5 & NULL Z3& L %73, Python
@ﬁ -0 Z Iﬁ‘l UVC‘\TO

PyObject* PyNumber_Positive (PyObject *o)
Return value: New reference. 13 5% o iRL. KT 2 & NULL iR L %3, Python O +o &
RT3,

PyObject* PyNumber_Absolute (PyObject *0)
Return value: New reference. J{HT 2L o Dfsf{EZiER L. KT % & NULL 2R L %9, Python @
A abs(o) EF LTI,

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

PyObject® PyNumber_Lshift (PyObject *o1, PyObject *02)
Return value: New reference. IS 2 & ol % 02 12> 7 M LIAERZIR L. KT % & NULL %R
L%73, Python DX ol << 02 R LTI,

PyObject* PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. JRIIT 5 & ol % 02 FHHET 7 b LIMEREZR L, KB3T % 2 NULL %R
L ¥, Python D3 o1 >> 02 XFIL T,

PyObject* PyNumber _And ( PyObject *ol, PyObject *02)
Return value: New reference. FYI§ 22 01 ¥ 02 @ 7 ¥y +HAFHHEE (bitwise and)” 2R L., KK
¥ 5% NULL #i1BL %3, Python X o1 & 02 ¥E LT,

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. 8RS 2% ol & 02 @ 7 ¥y b HENHHERIEHELR] (bitwise exclusive or)”
BL. K$ 2% NULL 23R L %3, Python O o1l ~ 02 EFIL T,

PyObject* PyNumber_0r (PyObject *ol1, PyObject *02)
Return value: New reference. JEHT 2 & 01 ¥ 02 @ 7 ¥y MEAEHIEA (bitwise or)” ZIR LUK T 5
¥ NULL %R L %3, Python DR ol | 02 ¥R T,

PyObject* PyNumber_InPlaceAdd(PyObject *ol, PyObject *02)
Return value: New reference. 1T 5 & 01 & 02 RIMELIAEREZR 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. 5 %% ol 15 02 ZWHA LR EZER L., KKT % & NULL ZiRL
F3, 0l B in-place HEZVK— b T 2H5, in-place HEZITWE T, Python DX ol -= 02 EFT
T3,

PyObject* PyNumber _InPlaceMultiply(PyObject *ol, PyObject *02)
Return value: New reference. 1T 5 & 0l & 02 ZRALAMERZIR L., KT % & NULL ZiIRL £7,
ol 2% in-place HEZVR— F T 35A. 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 354, in-place HEZITVWE T, Python DX ol @= 02 E[FL
T3,

N—a v 3.5 Tl

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. RT3 ¥ o0l % 02 THRELZUHETHEERL, KT 2 & NULL ZRL
9, ol B in-place HEZ Y R— T34, in-place HEZITWE T, Python DX o1 //= 02 kA
LT3,

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. {3 % & FEMTZ 0ol D 02 12 X 2 FREMEITN T 2 2 Y k0L
(reasonable approximation) #iK L, KF % ¥ NULL iR L EF, 2 TOFELE 2 2HEML LTERHT
% DIFAAIRER 7=, HEDOTRE/MERENR 7 EBUE” LRI TEEEA, 20D, RHHESILICKR
DEF, OB OOBEREE LR FEV/NUROEZESTZERHD £3, ol B in-place THEZ
PR— T 355, in-place HEZITWE T,

PyObject* PyNumber_InPlaceRemainder (PyObject *ol1, PyObject *02)
Return value: New reference. S5 & o0l % 02 THRELFREZRL, , KT 2L NULL Z:RL ¥
To 01 B in-place HEZ Y R — T 254, in-place HEZITWE T, Python DX ol %= 02 X [EL
VC\\TO

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. #lAAABIE pow() ZZMML TS W, KT 5L NULL 2R L £7,
ol 3 in-place HEZ VK — 525G, in-place HEZITWE T, ZOBEIX 03 A5 Py_None DIFAEIX
Python X o1 #**= 02 ¥[F U T, ZhLADEEIE pow(ol, 02, 03) D in-place lRTT, 03 ZHH X
BleW b, Py_None Z ANLTLZE W (08 I NULL 2T &, RNIERAEY 7 7R 25| ZRIT L
BHYET),

PyObject* PyNumber _InPlaceLshift (PyObject *ol1, PyObject *02)
Return value: New reference. W13 %Y ol & 02 723 ES 7 b UMRZIR L, KT 5 & NULL %K
LE3, ol B in-place EHE%EZVR— b T 254, in-place HEZITWE T, Python D o1 <<= 02 ¥
WL T3,

PyObject* PyNumber_InPlaceRshift (PyObject *ol1, PyObject *02)
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Return value: New reference. IS5 & ol & 02 120A> 7 F LEAMRZR L. KT % & NULL %R
LET, ol B in-place HE %Y R— T 254, in-place HEZITWE S, Python D ol >>= 02 &
RT3,

PyObject* PyNumber _InPlaceAnd (PyObject *o1, PyObject *02)
Return value: New reference. JMIT %L ol ¥ 02 ® 7 ¥y MHAFHHEM (bitwise and)” iR L. KK
352 NULL 23R L ET, ol 2% in-place HEZVK— b T 255, in-place lHEZITWE T, Python @
X ol &= 02 X[HLTT,

PyObject* PyNumber _InPlaceXor (PyObject *o1, PyObject *02)
Return value: New reference. 815 %% ol & 02 @ 7 ¥y b ENHHERIEHELA] (bitwise exclusive or)”
BIRL, KT 5L NULL iR L ¥5, ol ?Y 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. 8135 & 0l £ 02 @ 7 ¥ v hHAFHIEM (bitwise or)” %R LKKT %
¥ NULL ZiBL %3, ol 2% in-place B %V K— T 354, in-place HEZITWVWE 3, Python DX ol
= 02 LR T,

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

PyObject* PyNumber_Float (PyObject *o0)
Return value: New reference. T % & o ZIFEI/NIEEICERL b DZIR L, KKT %L NULL %
IBLEF, 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 25R X4, TypeError flIADEH I E T,

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. base ¥EBUIEINTZBEH n B XXFH 2 U TGRLUE T, base 518U 2, 8,
10 £7213 16 DWW T A TRITFIUIR D E8 A, B 2. 8. 16 IZDOWT, REN B FHNDIFHITITEL
~—H— '0b' ., '00" Fid '0x' B EAEAMNESINZF T, H L n D Python @ int BTRIFAUI,
%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 T, MEHLAERLZS, fl
ApEHE R, -1 HRENE T,

H L o 2 Python O int ICEHTE/=DIZ, Py_ssize t NDEEH OverflowError 272 3HE1E. exc
S CIE xR (FEIE IndexError 7 OverflowError) OIS ZEH L £3, b L. erc 25 NULL &
5. fsNEZ V) 7 Eh T, EXIADOYEE PY_SSIZE_T_MIN ~\, IEDEIX PY_SSIZE_T_MAX &R
SNET,
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int PyIndex_Check (PyObject *o0)
0 WA VT v 7 ABETH B5E (tp_as__number FEARD nb_index 21 v bHHE 5> TWBEHE) 1T 1
ZBRLU, ZOTRVEAIC0 ZRLET, ZOBEEEICKILE T,

7.3 >—7>ZB7FOKIJL (sequence protocol)

int PySequence_Check ( PyObject *o0)
ATz b= AT b aLERELTWEEEE 1 2. 25 TRVEEIE 0 RIRLET,
__getitem__() XY v FEHFD Python 7 7 ZIZOWTIE, ZN 56D dict DHF T 7 7 ATRWED, 1
ZRTOWHERLTLZEIV, 2R 28HE. — R —ATRE AT =27 OB X —%2
AR—=FLTWE2ZH5HT 2 DBFARELE A BT, ZORBUIHITHRIIL 5,

Py_ ssize_t PySequence_Size (PyObject *0)

Py_ ssize_t PySequence_Length(PyObject *0)
BT 2= R o HDOFTI 7 POKEIRL, KT 2L -1 BiRLET, ZHid. Python O
len(o) EFRILIZARD T,

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. FKII$ %% ol & 02 O (concatenation) 23R L., KT % & NULL %
BLUET, Python DX o1 + 02 XU TT,

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. I T 22 A7 =2 b o D count MHEDIRLEIRL, KT % & NULL
#iIBL £3, Python DX o * count ¥R LTI,

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. 1§ 2 ¥ ol & 02 DA (concatenation) ZiRL., K3 % & NULL %
BLUET, ol 28 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. KN 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 ZFHDOBERZIRL, KT % & NULL iR L £ 3, Python
DX o[i] EFLTY,

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference. lNI3 2% o D il 705 i2 FTORDAT A RERL, KT 3L NULL
ZiR L %3, Python O o[i1:i2] E[FA L T9,
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int PySequence_SetItem(PyObject *o, Py_ssize_t i, PyObject *v)
oD i HFHOERIZ v ZRALE T, KT 2. HISZERL -1 ZRLET; fihddL 0 ZiIRL X
3, 24U Python DX ol[i] = v EFIULTT, ZOBKIX v NOZE%L BHWD FEA

v S NULL DIFHIEZFDOBERPHIRINE TH, ZOMKEEIIEHEIETH D, PyObject_Deldttr() %>
DHBEFELWVWTT,

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

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

int PySequence_DelSlice(PyObject *o, Py_ssize t il, Py_ssize t i2)
=T VARATI 2T oD il 5 i2 ETOMDRT A ZAEHIRLET, KT 2L -1 ZIRLET,
Python @3 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 ¥ T, Python O3 o.count(value) XEUTI,

int PySequence_Contains (PyObject *o, PyObject *value)
012 value A>TV EIDPHELE T, 0 DD BEFHED value LM (equal) 2 HIX 1 2R L. Ehbllst
DEEWIFZ 0 BRLET, 27— FAETSL -1 #IBRLFF, Python O value in o AU TI,

Py_ ssize_t PySequence_Index(PyObject *o, PyObject *value)
ol[i] == value Y RABEBMINCIH DD oA YT IR i ZRLET, T7-0FAETZL -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 CABEROVRNA TV =7 v %
BLUET, KELZS NULL Z3RLE T, BENZ VA MIFHLIMELN e MR TVWET, Th
¥ Python O3 1list (o) ¥ HF T,

PyObject* PySequence_Tuple (PyObject *o)
Return value: New reference. ¥ —or Y ABDB5WNIA T I TNTH 5 o ERICNBEERROX I NATY =
7 FERLET, KBLAS NULL 23R L E T, o X TAVDBE, kBB ERL 5, Zhllios
\ HYIBNEDA 572 R TN EHELTRL 3, Python DR tuple(o) LFRFTT,

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. ¥ —%o Y AEFIA T 771D o % “PySequence_Fast** 77 I 1) OB
HCHHATEZA 7Y 27 e LTRLES, ATIV 27 MW —F VY ATHA T 7 7L THRVEGER.
X wt—Y m E2HFDO, :exec:‘TypeErrort ZiEH LU FF, KB LAS NULL 2R L T,

PySequence_Fastx 7 7 I U ORI, o 2% PyTupleObject ¥£7z1% PyListObject EREL. 0 DT —
X7 4 —)VRIHEET 7R T2, 20X GMITIONTVET,
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CPython OFEETIZ, L o D B =7 U AR TV THNUE. 0 ZDDDEIRLET,

Py_ ssize_t PySequence_Fast_GET_SIZE(PyObject *0)
o 3 NULL T7 <. PySequence_Fast() DRL7ATI 7 bV THIUIREL T, 0 DRI ZIRLET, o
DY A4 X PySequence_Size() ZMUH L THE LN FE TH, PySequence_Fast_GET _SIZE() DITH
0 VAMNDPRTINTH B REL TUHT 270, XDEETT,

PyObject* PySequence_Fast_GET_ITEM(PyObject *o, Py_ssize t i)
Return value: Borrowed reference. o %3 NULL T/ <. PySequence_Fast() DRL7:A 7T =7 FTH
D. DD i A4 YT ADHHFNIZH 2 LAREL T, o @ i HFHOERZEKLET,

PyObject** PySequence_Fast_ITEMS(PyObject *0)
PyObject R4 Y ZDBERIZHZ T LA ZIBRLET, ZOBTIE, o 1% PySequence_Fast () DiRL7=F
7Y =7 bTHY, NULL THRVHDERELTVET,

V2 MDH A ZHEFEINZ L&, XT)HEBEERIEZOEY| 2 HEB T 203 LARWI 2 ITHERLT
{BE WV, ZFDD, O—F VADEERFEELEZVIAYTFF AN TOAERICHBRA VX E2HoTL R
éL\O

PyObject* PySequence_ITEM(PyObject *o, Py_ssize_t i)
Return value: New reference. o @ i ZFEADODERZIR L, KMFT 5L NULL ZRL ¥ 73,
PySequence_GetItem() DEHEIRTH D, PySequence_Check() T o BEZIRT Y 5 D DAL,
HORRFOFIEZITOER A,

7.4 v 7870 k3JL (mapping protocol)

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

int PyMapping_Check (PyObject *o)
FAT7T 27 by TRTa b avERELTWER, AT XY R-PLTWEHEIX 1L &2, 25T
BROBEIZ 0 ZRLULET, __getitem__() XY v FZHKD Python 7 7 RIZOWTIE 1 2RI DICHR
LTL7ZE W, 25 RHHAHIK, — MR —ATIEIA T 27 b OBEOF—%2 3 K- b LTS
ZHRNS 2 DHRATREIE D HTY . Z OBEITHE IR L £5,

Py_ ssize t PyMapping_Size (PyObject *0)

Py_ssize t PyMapping_Length(PyObject *0)
B35 7Ic7 o HOF—DEEIRL, KT S -1 ZRLET, Z4UE. Python DO len(o)
ERICIZHED £5,

PyObject* PyMapping_GetItemString(PyObject *o, const char *key)
Return value: New reference. SXFH| key W53 5 0 ODEEZRLET, KT 2L NULL 2R L %
3, Python @3 olkey]l ¥R U T3, PyObject_GetItem() BIRLTL 12X W,

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

int PyMapping_DelItem(PyObject *o, PyObject *key)
ATT 2T o, ATI b key T AHIGHN T EZHIBRL £5, KT 2L -1 ZRL XD,
Python @ del olkey] ELTT, ZDMEIE Pyobject_Delltem() DI TT,

int PyMapping_DelItemString(PyObject *o, const char *key)
FT7I 2T b o b, XFF 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)
2y TG T2 v F— key BEOEEIC 1L BRL, 25 THRVWEEIZIZ 0 BBLET, Zadk
Python O3 key in o &M TY, T ORI LIFEICHINL £7,

__getitem__() XY v FOMUHLHIIEZ 2F5MIHHIE N2 Z L ITHERELTLEI WV, =7 —%2RE
XHB1iE,. Kb D IT Pyobject_GetItem() %> TLIZE W,

int PyMapping_HasKeyString (PyObject *o, const char *key)
~v TG T2 " F— key BROEEIC 1L BIRL, 2O THRVEEIIZ 0 ZBLET, ZUdk,
Python @ key in o L F#liTF, Z DRARFCH LIZEICTHRIILE T,

__getitem__() XY v FOMUHLHR, —RNLFHA 7Y =27 b OERAITE 2 2 FilsH3mdl s h
ZZEIFRELTLAEX Y, 27 —%2WEXE2ITE. RO DI PyMapping GetItemString () %Z{HoT
IZEW,

PyObject* PyMapping_Keys (PyObject *o0)
Return value: New reference. [RINT 2 XTIz 0o DX —D00RZ2VAMNERLET, KT 2L
NULL ZiRL £,

N—ay 3.7 TEE: DENE. BBV AR LABEXTIVEZRLTVE L,

PyObject* PyMapping_Values (PyObject *o)
Return value: New reference. N3 28 A7 27t o DEPLRZ VA MERLET, KT 5L
NULL ZiRL £,

N—ay 3.7 TZEHE: DENE. BBV AR LABEXTIVERLTVE L,

PyObject* PyMapping_Items (PyObject *0)
Return value: New reference. RINT 2 A7z b 0o DEHENPSKRBZVAMNERL, FERIEF—L
EDRTBA ST B TN oTWET, KT 5L NULL ZRL 5,

N—=ay 3.7 TEE: DENE. BBV AR LABEX TV EZRLTVE L,
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7.5 4 7L—%70F21JL (iterator protocol)

ATV =W TDDEFDOREBEZ=2H D 7,

int PyIter_Check(PyObject *0)
oA TL =T aLEFR-FTIHEAICEERLET,

PyObject* PyIter_Next (PyObject *o)
Return value: New reference. JRAGMER 0 IZBII 2 RXDEEZRLET, A7V =27 MIA 7L —XTRIF
NV FEA (T2 F 2y 7T 2D3MEH LMOEETT), EREBIMAHE o TOWRWIEGEIX, Hilst
2ty P ENTWIRWIREET NULL 2B L £5, HREZWMD HTHcT 7 -2 U813, NULL Z& L,
FAELBINZIXH L X5,

ATV —=RDBEFTERIIO > TREMEZITON—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 THIFHREEZZ WL DDA TP =7 M, THEICH 2 XTVEH F 7213 buffer ~NDT7 7 R ERMHL %
o ZDXIRFATI 7 b2 LT, HlAIAAD bytes X bytearray . array.array D &K 572\ DHDILR
BT oNE T, y— FAN=T 4 DI A 75 VIFEGLHESBUERT O X 5 Rl B0z, 2h s
DIUZERT DI ENTEET,
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ZNEZNDRMIZNEHE DY T4 V7 A2HBE T, BEOLHREBRRXEIANY 77 1o 205 HED
FHEZzEAELET, W<O2ORUTEMNT2a—21T75 e RAEENY 77T 7R T2 EDEE
nEs,

Python & buffer protocol DT C LNV OMAAHAZRMEL 5, ZoF v ba i3 =ooflms»d b 3

o BT ZMTIE. BRI, ZDOA TV FOTECH SNy 7 7 BT 5 HRZRATE 2 "buffer A
VERI 2= A" BRI AR—PTDIEDNTEET, DA YR T7=2—RE Ny T 7F T2 MEERK
(buffer object structure) OEITHAL E 3,

o FMATAHTIE, ATV bOTBIZHIZET —EZADRAL VX EBIZWL OO TERPFHATEET
(Fz 213XV v P15,

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

buffer 1 ¥ X 7 =z — ZADFHED—HNZ., 774 NVA T =7 bD write() XY v FTF: buffer £ X7 = —
2BBELTHEHONAL NIRRT EZLYART T2 7 P TH I 7 ANCEZAL I N TEE T, write()
F, 205 LTEINATY 27 PORNBERICNT 25ANLERA7 7t ROAEHEL UETH,
readinto() D LI RMD XY v FTIE, ZD5IBMOABIIINT 2FHXIAAT 7 L APKETT, buffer 1 &
Z7x—RZED, ATV 27 MEFAEEWST, GiAHLERANY 77 ADT7 7L R EFAT o020 bIEET
ZPEIRT LN TEET,

buffer 1 > &7 = —ZDOFHEZEIZE, WREBRE2FTI 27 bDNy 772185 DD ERDD £F
o IELWEIHT PyObject_GetBuffer() ZM-UHT;
o PyArg_ParseTuple() ((72FZDREIED VD) Z y* . wx F7II sx formal codes DWVWFT L B
IO S,

B 5D —ATH, buffer BN E L L 725 /2[RfIC PyBuffer_ Release() ZFEUHEZIIIUIRD TR A, Th
ZRLE. VYRV =D XD IkkA LB OB 2B/ H D $7,

7.6.1 buffer &S

Ny 7 7SR (F72IZEANIC “buffers”) EHIOA 7Y =27 DAL F U F—X% Python 7'u 2o ~<Icigfits
ZOIMERTY, ZAUdE, ¥rabt—R 74 7B LTHHATEE S, ZOXEYV 7Ry 7 %25HT
BIEHERMMIS 22T, YART—X T L THHHIC Python 7027 S<Ii2 ity 2 2 e A TE %5, XEVIE,
C IBROKEREANEB P D LNEFRAL, ARV =T 4 VI RATLATATZVRETHIOXEY TR0y 7 »
HbLNFHAL, BEILT 22X A T4 7DA Y AXAEVEAZFETOWIMEHIN 22 LOAEHA,

Python 4 ¥ 2 7V 2k o TIRMENZZ DT =X B IZER D, Nv 7 7% PyObject KA ¥ X TIFR AL,
Y TINTE CHERT S, 207, fERE a b —2IERICHICITX T, Ny 7 7 D—RINE T v R—23
Bip & =&, memoryview 7Y = 7 M IMEREINE T,
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IVAR=bENEA TP 27 b 2ELFEOROIIAIZIE, Buffer Object Structures SR L TL 72 E W,
Ny 77 BRIST 2121E, PyObject_GetBuffer() 2BIRL T W,

Py_buffer

void *buf
Ny 7774 =)V EBRRLTVIMEMHEDRHZIETRA VX, Ny 772} t72 479227 b
TEYEXE) 78y 7HOEDONMBEICS D 2 ET, FlZIE strides AL, ZOHIEXEY 7
0y ZORE»D LNERA

E A DBE ZOEEXEY 7ay ZOEHEERL X5,

void *obj
IJ7AR-—PERTWVWEATY 27 POHFLVWER, ZREIMEBFICL - THAE S,
PyBuffer_ Release() ICX-> THEIMNIZTZ VXY PENT NULL IKREINET, ZD7 4 —
L RIEEHERY 72 C-APT BIRIOR D {6 ¥ SFili T35,

PyMemoryView FromBuffer() F7:i& PyBuffer FillInfo() IZX->TT v F&N/z —RHIHR Ny
77 THDHFRART —ATE, ZO7 4 =L FIE NULL TS, KNI, =T/ AR—-+F7Vx7 Mg
ZOFREFHALTE R FEA.

Py_ssize_t len
product (shape) * itemsize, contiguous FC# T, THEDOXEV 7Ry 7ORIWXED £T, IF
contiguous BIHTIE, contiguous REIZ 2 ¥ — XN GAICHBEEN D OEX T,

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

int readonly
Ny 77 DitAHLHEHATH 2R LET, D7 4 —) RIiX PyBUF_WRITABLE 7 5 27" CHilfflT &
S

Py_ssize_t itemsize
EFR—D275D byte HiiDH 4 X, struct.calcsize() % IE NULL @ format fEICHK L CTREUNH L7
FEREFEUTTT,

EERHIAN: HBEED PyBUF_FORMAT 7 7 7 REET DI Ny 7 7 2ERLHE, format
13 NULL ICEREZXNFE T, L2 L itemsize ZTLD 7+ —< v M- EEREFELE T,

shape FIET 5854, product (shape) * itemsize == len OFXMF o, FIHEIX itemsize
% buffer ZHL7-DIHATEET,

PyBUF_SIMPLE % 7z1% PyBUF_WRITABLE TER LU 72#4ER,. shape 27 NULL TH iU, HEHIZ
itemsize B L T itemsize == 1 L RAIRIFNIRD THA,
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const char *format

WE DG DNEERIEET 5., struct TV 2 — L AR A LVED, NUL X TH, ZDFEAL > XD
fEAY NULL 72 &, "B" (fFBfEL N4 b) & LTRbDNE T,

D7 4 =) RIi& PyBUF_FORMAT 7 5 72 & » CHlflI S E 3,

int ndim

XEYM N RTHHNER L TOWBRORICE, 0 DEHE. buf ZADFEERT 1 DOEEREFELT
WET, ZOHE. shape, strides, suboffsets I& NULL TRIFIUIR D FE A,

PyBUF _MAX_NDIM It DI AME%E 64 IZHIR L TV E 3, $REHIE Z OFIR % BiE L iF iz b
FH A, ZXRICHFIDOMHEMIE PyBUF_MAX_NDIM JUTE CTEWZ B XS ICTHRETT,

Py_ ssize t *shape

AEY LD NRXTEHANDOE 2T, £ED ndim TH % Py_ssize_t DELFITT, shapel0] * ...
% shape[ndim-1] * itemsize |X len ¥ FEL L RIFNUIRD FHA,

shape DfflX shape[n] >= 0 IZHIRX 1 F T, shapeln] == 0 DEFEICFHCEREDILETT, il
W& complex arrays ZBIRLUTLIZE W,

shepe (JZIR) ECANEHFIHIE 22 & 137 A H LEHATS,

Py_ssize_t *strides

BRITCICBOVWTH UWEZEZ72DICAF v TT25.4 MR, BE ndim @ Py_ssize_t O
B,

ANT4 FEZF, EEROBREZIHEETEET, FUEOEYTIE. A MF7 4 MGEETOWITIENTT,
L2 LAIFA#EIE, strides[n] <= 0 DF — AN T2 I e N TEIZXENH D FF, FHicoONT
& complex arrays B TLEE 0,

HEHIZL 5T, 2D strides EiFdFAH LEHATT,

Py_ssize_t *suboffsets

Py_ssize_t BIOERZHOE X ndim DALY, suboffsets[n] >= 0 DHFAE, n HHDXRITIK
o THRIFSN TV AEIZAR A > & T, suboffset {HIZH R A ¥ X DB MR L 7 BRITAANA IR
ROV ZRLTWE S, suboffset DEBEDBDLERE. KA ¥ XDOSIIERIIAFE (EHi L 7z
XEY 70y JNCEZERLEINNDS) LW 2R ET,

2 TO suboffset BWEBMDLGE (D% D BMBRNAE) LIFE. TO7 4 =L FIENULL (77 # L+
) ThRFERD A,

Z O DELSIERBE Python Imaging Library (PIL) THbHTWE T, DX 5 RESITERIZT
TR RFTBHFEITOVTESIZFEL Z 2 complex arrays 2SR L TL 7230,

HEHIZL o T, suboffsets ECHZFHAH LEHATY,

void *internal
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Ny 77 2RI 2MOA TV =7 Y BNERICHIH S 2 720 DZEETT, HlRIE, BN Z DR
WCEERR % X v 2 b LT, shape, strides, suboffsets ¥\ o 72E05 % Ny 7 7 R % ¥ ZICFARFIC
RINT BZRENEIDEEMTE 77 7SI N TEBTL LD, Ny 77 2ZITWBHNK, =D
EEZRUTEELTIRD EEA,

762 N\yI7VIIRDEAT

Ny 7 7B H. PyObject_GetBuffer() 5> 22T, TVAR—=PTEHA TV MInNy 77 )T}
ZED e TROLNET, XEY OMMINBHEOEMIEIZIIC O 5720, HBEX flags 518 Z2E->T. H
BPRZ BNy 77 OFBEEEEL LT

Py_buffer D7 4 =L Fid, VI TR FOFHIC K o TEKRI 2RI TITERSINET,

DOTAMIKEFELBWI =LK

TED7 14—V FiX flags DFEEZITITIC, FIRIELWETREINE T, : obj, buf, len, itemsize, ndim.

readonly, format

PyBUF _WRITABLE
readonly 74—V RZHIBILET, DLIDT7 7 I7DPREZINTVBIHA. exporter 1F, FHZAA
AJREZL Ny 7 7 AR 200, T RTIUIRNZHE LRI NERD £2A. 77 7BRES AT
WA, exporter 13, FtAH LEH L EZAAARERANY 7705 52 L THHBVEEAD,
EEHTRAET 2085 23R TOHEE I LT—HESRITIUIRD £8 A,

PyBUF _FORMAT
format 74—V FEHIELET, L7 7 7PRESNTVIUR. D7 4 =L FERIELEHDRIT
N DFEA, 77 7DBRESNTVRFIUE. TD7 41—V F%& NULL IZ&RELRTIRD X
A,

PyBUF_WRITABLE 3. RDEICHTL 28D 757 d | ZHo THEVWERA, PyBUF_SIMPLE ¥ 0 L EFRKX
NTWS DT, PyBUF_WRITABLE \FHMIREZAAFRER ANy 7 7 ZERTZ2HMD 7 7 7 LTHER T,

PyBUF_FORMAT \&. PyBUF_SIMPLE PAADE D757 d | ZMoThEVERA, BRED7F7 7 B (FER
LAA M) 7=~y bERBICHRLTVWE T,
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shape, strides, suboffsets

ZD7 5 7%, UFTEMEDSKEVIEICHARZXEY OMENZESEERELET, Mr0 7527038, ZRkb
TREBEINEZTZ I ZTOTRTOE Y b EELILIRFERLTLEI N,

V7 uy & o shape | strides | suboffsets
yes yes WIS

PyBUF _INDIRECT

PyBUF_STRIDES yes yes NULL

PYBUF_ND yes NULL | NULL

PYBUF_STMPLE NULL | NULL | NULL

BHEMEDU I TR

AT 4 FOEHRMD > THRLTH, C £/0d Fortran D EFE HBAMICERS NI AIEEERH D 5, X
P74 MERZLIC, Ny 7713 C EBHEL TV AREDRDH D 5,

DOITR b+ shape | strides | suboffsets | contig
yes yes NULL C

PyBUF _C_CONTIGUOUS

PyBUF_F_CONTIGUOUS yes | yes NULL F
PyBUF_ANY_CONTIGUOUS yes | yes NULL | C2 F
PyBUF_ND yes | NULL | NULL C

BEVIIXH

EHEZ2ETHY 7T MDOHIZ, FIOHTOT S 7DOMHAEDOETHENICERINTWE T, FF)7% X512,
Ny 77—=70 b a)VTCRBEBEIHERHINIHAGDEEZE—D 77 77 LTHRIELTE T,

RDT—=TND U ZHEHEPIRERTHE I 2R LET, FHAFIZ PyBuffer_IsContiguous() ZFFUHIL
THGELZHEST 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 EMLES

NumPy X4 )L: shape, strides
NumPy R & A )V OEH| OaHNHGE L itemsize, ndim, shape, strides TERINE T,

ndim == 0 OHFEIX. buf DIET X EY DHFTE. H 4 XD itemsize DAH FHE LTHRRENE T, 0%
AL shape ¥ strides DM F& % NULL T,

strides 7% NULL OHEE, BFNIEED n Xt C BFle LTHREINE T, 5 ThVWHEIE, FIAEIERD
X5 n IOt 7 7 2 L il 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 ZJHNDOEDEFITHIET I EHARET T, =7 AR—X -3 OBBZEHHAY
5 &o TNy 77y DL RMERRERE T,

def verify_structure(memlen, itemsize, ndim, shape, strides, offset):

(KDR=212%i <)
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(AIDR=I 25 DfE X))

"""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, HERTDO ETROEREZMBFT 27-DI1WB R XERTE
T, Bz, BED 3 XT C BFl char v[2][2]1[3] &, 2 KITHEFIND 2 DDRA ¥ XD 572 B H0%] char
(xv[2])[2]1[3] L RZZ B TE T, suboffset RBITIE., TNHD 2 DDHRA XIE buf OIEFITHDA
D, XAEVDEY I THEETE 2 2 DD char x[2][3] EHIZIEL T,

RDFENZ, strides B suboffsets B NULL THRWEHED, N Kt VT v 7 A k> THRENTWS N RKITEF
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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HIDR— % 5D E)

return (void*)pointer;

7.6.4 /N7 7EEDREK

int PyObject_CheckBuffer (PyObject *obj)
obj Bbuffer 1 X7 2 =A% HK—-—FLTVEIHEIF 1 ZERL, 25 TRVWEHIZ 0 ZELES, 1 %
IRUI2 LTh. PyObject_GetBuffer() DINIT 5 Z L IFMREEEINER A, ZOBBUIHEICHENIL 5,

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
exporter 12 flags THIE ZNT2JTIET view D2 LS IWCEKRLE T, d L exporter BIEESI Nz B
DNy 7 7 ZRMEETE R WSS, PyExc_BufferError %% L., view->obj % NULL ICEE L7z LT,
-1 2RI RFAIRD £H A

I L7z 2 &iX, view 23D, view->obj I exporter NOFLWBRBEFREL, 0 2R LET, Fx A ¥
KON 77 7aNA XY TR M EHE—DAT I MV XA VLT M T 50— ATl view->obj
& exporter DRODICZDATI 27 V2SR LET Ny T77F T2V MEER 22U TLE
W),

malloc() ¥ free() D X 512, MU H LITHKII L 7= PyObject_GetBuffer() ¥ X7k 3
PyBuffer_ Release() OM-UIH LRI NBIUERD FH A, EoT. Ny 77 DFHABFEALS
PyBuffer_Release () DB 1 BIZ TN XL TIUIRD TH A,

void PyBuffer_Release(Py buffer *view)
Ny 77 view BRL., view->obj DBWBA TV b E 1 DL LET, ZOBEKENy 7 7 MO S
DB Bo L BXMUHESRFNUILRST. £ LARVEZROY — IR DEET,

PyObject_GetBuffer() ZBLTHHE L TWRW ANy 7 7120 LT Z OAKZ I CH 3 OIXEEWTT,

Py_ssize t PyBuffer_SizeFromFormat (const char *)
itemsize DE% format DHEELTRLET, ZOBMIFFEEINTVWERA,

int PyBuffer_IsContiguous(Py buffer *view, char order)
view TEREINTWVWEXEYD, C AX AL (order == 'C') D ¥ Zp, Fortran A X A L (order ==
'F) ER DL Eh ZOWVTND (order == 'A') THIFX 1 ZRLET, ZOLANOEHEIET 0 ZIRL
F9, ZOBBIIEITHENIL 5,

void* PyBuffer_GetPointer (Py buffer *view, Py_ssize t *indices)
Bz o7z view MIZH 5 indices BFET X EVEBEZIIE L £ 3, indices ¥ view->ndim DA > 7 »
I 2SR ERE L TOWRITUERD $8 A,

int PyBuffer_FromContiguous (Py_ buffer *view, void *buf, Py_ssize_t len, char fort)
LT B len NA b& buf D5 view WAV —LET, fort IZI1F 'C' » 'F' ZIEETEET (Zhzh
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C EFER&Z AL Fortran A XA VOEFZRL £7 ), MIIRIZIZ 0. =7 —KH2IE -1 ZIBL %3,

int PyBuffer_ToContiguous (void *buf, Py buffer *src, Py_ssize_t len, char order)
sre 25 len NA +REHRBT buf FITa—LF 3, order 13 'C" $4I1F'F' $41F A (CRXA
VB & 721% Fortran A& A VIEF E7320LS) 2HEETEEST, BUILz6 0 2H5RD, =5-R5
-1 2NRD £,

len 1= sre->len OEFE. T OBEBIIIRL 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 23 '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 D3 len D buf % readonly \ZH > 72 FH ZAAR] /A DFRETRHT 2Ny 77V 7T A M 2L L

£9, buf BFFSHEL AL FOAIE LTHRIRENE T,

flags BIBUIV VA MDD XA THRRLET. TOBKIX, buf 2HiAH LERCIEEINTWT, flags I
PyBUF_WRITABLE HEHEZINTWARWVIRD, 27 7 7 IHESINED I view ZHD E T,

YU 7z & ZiE, view->obj 1T exporter NDFH L WSBHEZHREL. 0 R L E T, KRLE Zid.
PyExc_BufferError %#iAH L. view->obj IZ NULL Z&EL. -1 ZRL T,

Z DB E getbufferproc D—EE LTS HEITIE, exporter 1Z T AR—1+FT254T7Y =7 MIEE
LRTNER ST, 51T flags IEEETIKEIRIFNUERD FRA. £ TROVESIX, exporter 1
NULL TRIFUIZRD TE A,

7.7 dWN\w o7 7OR3)L

N—=T a ¥ 3.0 TIEHELE.

IS DB, Python 2 @ vy 77 7m baji) API O—#TF, Python 3 Ti&, $5 2D v ta
NEFELERAD, 2x Da— FEBELL TV LS KEBEAIATVwES, LWy 7770O0R3)L &
HEHEDODH 27 v =D LS ITIRAFENE T, Ny 7 7P AR—- I3 ZIEINZ Y Y —R
OHETFHAMEZEET 2 Z 2 IETEERA,

WEoT, H2AT7I 27 bDNy 772 —%2HITT 27012, PyObject_GetBuffer() (b LIk yx BXU
wk 74— v b= F T Pydrg_ParseTuple() RZOMHE) ZIFFH L, Ny 77V a—Z@RT 5 & 2T
PyBuffer_Release() ZWF-UNMH L %9,

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
NFR=—ZADANE LTHEZZ5AH LEAXEY LOMBEANDKRA VX EIELET, obj 5IEITHE—+
TR IDPORIZLTFNY 774 VR T 2 =AY R— b LTOWRITNUIRD FHA, BHHT2L 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 ND A LEHDOXEY LOMBENDKRAL VX 2R L ET, obj 5I18IFH LI X >
ERBRDFHAHLARENY 774 YR T7 2 — 2% B K- LTWRITNZRD $8A, BNIT2L 0 %
BU. buffer & XEV 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 RZFAHLARENY 774 VX7 2 =22 P K- LTWEHAEIC 1 ZIRLE
T TNLANDHZEITE 0 ZIRLET, ZOBBUIEICRIIL £7,

ZORBNIE LITNy 7 7 ORISR L B2 ITV. ENEIGT 2 BI OO LAz 2 2 FISHI ]
NBZZLRERLTLIEI VN, Z7—%2E IV BT, PyOvject_GetBuffer() 2RO DITE->TL
W,

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize t *buffer len)
HXIALARERRXEY FOMENDKRA Y ZE2RLET, obj 5IEIEH—L T X Y bHPBREILTFNY 77
AVRITz—=REFR=PF LTOVRIFINUIRDERTA, KINIT DL 0 ZRL. buffer ZXEY DLEIZ,
buffer_len 2Ny 7 7 DEZWCHFELE 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 FEEITDIREVWEZITIESD FHA; Python 7077 2000560047V b EZIFM o728 &,
ZFOATI 27 PWELVWHEIZR o TV EDHERLZ S TRVODRL, $TH-F v 7 2THLRITNUIZD EEA;
BlZIE, DDA TY 22 P DBHERNTANSB I, PyDict_Check() ZfiVE T, ZDFEIX Python DA 7Y =
7 FENZBT B T R o TSN TVWE T,

&5 ZOETHERTVIHELNT. EXh7A 727 POREZFEREFESF v 7 LIETE2500D, 24D
BEBIXEINIAF 70 =7 MYEMR NULL RODPEMBRA T 27 b DhrEF v 7 LERA, 205
DORFUC NULL Z2EXETLES &, BEXTY 727 2ERERILT, 4 YR 7 REMEICK T X8
TLESEFTTI,

8.1 EXA T2 1Y k (fundamental object)

Z OfiTIE. Python OBIA 7Y =2 ¥ ¥ 7L b > (singleton) 7Y = 7 b None IZDWTHNE T,

8.1.1 BATIT Uk

PyTypeObject
HAAABMZ LR T 2BICHWO NS, A7 =227 b 2RT CMERTT,

PyObject* PyType_Type
A7 227 VEGOHA T 227 T Python LA YIZBIF 3 type LRI LA T =7 M T,

int PyType_Check (PyObject *o)
A7 oA TI 27 FOGECEEZRLET, BENF 7O 27 o RELEY T XA TO
AVARRABEAET, ZOMDGEITIIBEEREL X,
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int PyType_CheckExact (PyObject *o0)
ATz o AT 27 VOBERCERZRLET, MOV 724 TOGEEREAEEA, D
ﬂﬂ@ 7/1_J‘|:l \-&i{t‘?% Lij—o

unsigned int PyType_ClearCache ()
NEDOBERF ¥ v > 227 V7 LET, BEDON—Ya yEZ 72 RLET,

unsigned long PyType_GetFlags (PyTypeObject® type)
type DAY N—=TH 5 tp_flags ZIBRL T, ZOBBUIEARNC Py LIMITED API ZE&RLTES
ZrEBEELTVET, TP hD 7 5 27 python DEZLZ V) —ATRELTWS Z 2 BFEEIRTW
F9H. tp_flags BIRIREZ N APIO—ETIEH D FEA,

N—Pa ¥ 3.2 TEM.
N—=Ta v 34 TEHE: BDEDHD long TId7 < unsigned long I H E L7,

void PyType_Modified (PyTypeObject *type)
NEDOMKF v v a%, ZD type EITXRTOV T XA L TEINNCLET, ZOBEEIZ type DJE
MBS 7 RFN BB L 75 L ICFHTHROH S R ITFUIRD TH A,

int PyType_HasFeature (PyTypeObject *o, int feature)
BA 72z b o2, BIHEEE feature BEESINT WD CHEPRLET, BEREESE4H—Ey b
757 TRENET,

int PyType_IS_GC(PyTypeObject *o)
BA TSz bH o PMERSEBHEY K- P LTOL2HEICEHLRELET; ZOBBIIMKEY 77
Py_TPFLAGS_HAVE_GC O EREEF = v 7 LET,

int PyType_IsSubtype(PyTypeObject *a, PyTypeObject *b)
a b DY TR TOERICHEZERLET,

ZOBBIIEBRDOY TSR EF 2y 7T B2 TT, DFE D, __subclasscheck__() & b iIxt LR
NFEXA, issubclass() YRILF = v 7% F 3121 PyObject_IsSubclass() ZFEATL &V,

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t mitems)
Return value: New reference. BiA 79 27 V@D tp_alloc MNT BT =4V v 712 FF T, Python
DFT7FNIDRXEY 7O = XAADZZALZ[oTHLVA Y AR 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 TBV 2RV v IV FITY, o
tp_alloc ARy EHoTHLWVWA VAR Y ARERL T,

int PyType_Ready (PyTypeObject *type)
ATz DT 7A4F 74 REITVET, COBBELTOA T 27 b TUHLETR T T 572012
CHEINRL TR EHA, 2O, REZ SRAB PR LzZAny b2EA 7Y 27 MBS
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LREDDHD FF, MHL7HEITIE 0 ZIBL, =7 —DHEITE -1 2B L THMMERZREL 7.

void* PyType_GetSlot (PyTypeObject *type, int slot)

Ezohz20y PIIBHERATOWIEERAS V2 2R LE T, IRDED NULL OEIE. Zay b3
NULL 7. BB ARIERSIECTPRENZ e 2RLE T, BE. BOHLUENGE DEORA > & &7z
BRI F Yy XA PLET,

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 k

None IZX43 % PyTypeObject &, Python/C API TIXEZEAMEINTOWRVOTERLTL XV, None I:H
HF (singleton) RDT, A 7Y =27 bPOFR—HET A+ (C T ==) 2SI THH7E»56TT, FATUHEHAD
5. PyNone_Check() BAEIIH D £ ¥ A,

PyObject* Py_None
Python 1281} % None # 7Y =2 FT, fHRRWI L ZRLET, ZOATI 27 MIERXY Y FHEHD
FHA, ZRAVY POV TIE, 2OA TV =7 PO ATY 27 + AR BEDBDH D 5,

Py_RETURN_NONE
C B 5D Py_None ORI ZHUNZHNE T, (Z4UE None DERA T+ 2 A Y7 U XY M LTR
L%, )

8.2 BEEA T T k (numeric object)

8.2.1 BBEAT I 1 U I (integer object)

FTRTOEBIMEEORE 2D "ong” Bl LTHEEINLXT,

Io—REESLE, I3 A YD PyLong_As* API |Z (return type)-1 i RL E 35, ZAUIBUE YL R30I H
XFEHA. AT EMT 2720121 PyErr_Occurred() %o TLEE W,

PyLongObject
2D PyObject DY 7 XA FIBEZRIAL $9,

PyTypeObject PyLong_Type
Z D PyTypeObject DA ¥ A& ¥ A% Python BB ZERIIL £9, Z4Ud Python L 4 ¥IiZHIF 2 int
CRILA T2 Z MTT,

int PyLong_Check (PyObject *p)
518H% PyLongObject > PyLongObject DY T XA TD & TIZEZRLET,

int PyLong_CheckExact (PyObject *p)
518 PyLongObject BT, D PyLongObject DY 7 XA FThne ZICHZRLET,

PyObject* PyLong_FromLong (long v)
Return value: New reference. v 2> H#1727% PyLongObject X 7Y =7 VAL GRLET, KD
ZIZIE NULL 23R L £9

BEDFEIETIX, -5 25 256 FTOETOBBICNTEIBHA T 27 OB EREFT A2 X512LT
Bh, ZOHEHHOBELERTZ L. ERICEBEEDOF 7V 27 NI 23BBAIES L5 hoTWET,
WoT, 1 DEEEZZZTHAHETT, ZXTLE>75AD Python DEFIALERTT -)
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PyObject* PyLong_FromUnsignedLong(unsigned long v)
Return value: New reference. C @ unsigned long 75 #17z7% PyLongObject A 7Y =7 M aREM LT
KU EF, KLZBITIE NULL 2R L £,

PyObject* PyLong_FromSsize_t (Py ssize t v)
Return value: New reference. C @ Py_ssize_t B o¥i772 PyLongObject X 7Y =2 F2AEMRL T
RBLUET, 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 ZAEML 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 73 =7 b
AL TRLE T, KBODL 2 NULL 2R L %3,

PyObject* PyLong_FromDouble (double v)
Return value: New reference. v D¥ERE D #7272 PyLongObject A 7Y =7 P EHERL TGRLE T,
KDL F12I1E NULL 2R L £9,

PyObject* PyLong_FromString(const char *str, char **pend, int base)
Return value: New reference. str DX FHUEICFESNT, $i/-72 PyLongObject #ELET, ZDL X
base ZFEL Y UTLFHN RN L £ 5, pend 25 NULL THRWIHEIX, *pend & str FTHEARE AT
BEAUBEDEELF D7 FLRAZIELTWE T, base 3 0 DIFAEIE. str 1 integers DEFRZ i - THE
RENET; ZOHAETIE, BHIZ 00352 0 TROTEEIE ValueError ZiEH L E 3, base 230 TH
AR, base 1& 2 BIL 36 LT ORTRINUIZ D HA, SLEHDOZEH, EBOIEEDRPUT DOHICDH
PH—O7 X —-R a7 EHEINET, HFHELRWVIEGA, 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: &\WR X A )LD Py UNICODE API ®—
#8C3; PyLong_FromUnicodeObject () Z T 2 X2 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 value: New reference. KA ¥ X p 25 Python BEHEZAEK L T, KA VX DHEIE
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PyLong_AsVoidPtr() %M L7fiR,-A LIRS N E T,

long PyLong_AsLong (PyObject *obj)
0bj BET. C D long RIAZIRLET, L obj 2 PyLongObject DA Y AR Y ATRIFIUL, £TF.
Z® __index__() XV v FHBZWIE __int__ () XV v F%Z (b LHAE) MUHLT, A7V 7 v %

PyLongObject WICEBAL £3,

b L obj OffiDS long OHEIFASTH UL, OverflowError Xk L F3,

I —PEEZLEIC -1 ZRLET, ROFEMT 272021 PyErr_Occurred() Zff-TL 7ZE W,
N—Y a2y 3.8 TELHE: A[ETHIUL __index__() 25 k51D FL/z

N—=Y a3y 3.8 TIHELE: __int__ () OEMAIZIEHERETT,

long PyLong_AsLongAndOverflow(PyObject *obj, int *overflow)
0bj ’EF, C D long RIZIRLET, L obj 2% PyLongObject DA Y ARV ATRHRIFIUL, FT.
Z® __index__() XY v FHBWE __int__ O XYV v FZ (LA MEHLT, A7V =7 %

PyLongObject WML £3,

% L. obj OfEA LONG_MAX X D K& WA, LONG_MIN X W/hNXFHUE. *overflow &, ZHZh 1 7 -1
WBEX N, -1 ZIRLET; TdRFNUL foverflow 1 0 WHESINE T, d L. EHrOFIMNBFEL T
LA foverflow 73 0 WERESIN -1 BIBRLE T,

I7—DRELE ZIC -1 ZRLET, AT 2T 272DI121E PyErr_Occurred() Zfio T 72& W,
N— gy 3.8 TEH: AJRETHIUX __index_ () 2S5 XS5k b L
N— gy 3.8 TIEHSE: __int__ () OFIZIEHERETT,

long long PyLong_AsLongLong (PyObject *obj)
obj 733, C D long long HIAZIRLET, b L obj 2% PyLongObject DA ¥ AR ¥ ATRHIFIUL, &
3. D __index__() XY v RHBZ3WE __int__() AV v FZ (3 LHAUL) FEHLT, A 7Y =2

k% PyLongObject IZZHL £3,

b L obj DfEA long long DHIPASNTHAUI, OverflowError ZiXH L 7,

Io—PEEZL 2 -1 ZIRLET, RPUEMNT 27021 PyErr_Occurred() Zffio T 72E W,
N—=Yar 3.8 TEH: AJETHIUL __index__() &5 k51D Fl/

N—Pa v 3.8 TIHERE: __int__ (O OFEAEIEHERETT,

long long PyLong_AsLongLongAndOverflow(PyObject *obj, int *overflow)
obj 3T, C D long long RILEIRLET, L obj 25 PyLongObject DA ¥ ARV ATHRIFIUL, F
. D __index__() XY v FHBZWE __int__ () XY v FZ (3 LHAR) MFBLT, A7V =7
b % PyLongObject WICEHEIL £3,
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% L. obj OfEAS 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
FEL75EE foverflow 75 0 ICRREX N -1 BIRLE T,

II—HREELLEZIC -1 BRLET, AU EMT 2720121F PyErr_Occurred() 2o TLZE W,
N—T 3 3.2 TBE.

N—=Y a3y 3.8 TEHE: AR THIUL __index__() 25 K51 h Lz,

N—ar 3.8 TIEHESRE: __int__ (O OFEMAIEIEHELETT,

Py_ ssize_t PyLong_AsSsize_t (PyObject *pylong)
pylong #&X3T C D Py_ssize_t IR L EF, pylong & PyLongObject DA ¥ AR ¥ ATRIFIUIRD
EE A

b U pylong DfED Py_ssize_t DOHIPANTH UL, OverflowError XM L E T,
I7—DREELL ZIC -1 ZRLET, AT EMNT272D121E PyErr_Occurred() Zfio T 72& W,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong 33 C D unsigned long %KL £, pylong 1& PyLongObject DA ¥ AR ¥ A TIZIF UL
DEEA

b L pylong Ol unsigned long DH#iPHATH AU, OverflowError XM L £3,

II - X/ ZIZ (unsigned long)-1 ZRLE5, RO Z2MT 572912k PyErr_Occurred() %
{j‘iiowc < f:éh\o

size_t PyLong_AsSize_t (PyObject *pylong)
pylong %3R3 C D size_t B L F T, pylong & PyLongObject DA ¥ A X ¥ A TRIFIUIZD FHA,

b L pylong DIED size_t OHIFASTHIUL, OverflowError XML £,

I —PEEE FIZ (size_t)-1 ZIRLE T, RAOT 2N 57DI12& PyErr_Occurred() %2 {fioT
<7:éb\o

unsigned long long PyLong_AsUnsignedLongLong ( PyObject *pylong)
pylong K3 C O unsigned long long ZiRL £, pylong & PyLongObject DA ¥ AR Y AT}
XD FEA,

b LU pylong DA% unsigned long long DHIPHITH UL, OverflowError ZiXH L E T,

I 7 —Hie %7 ¥ 2T (unsigned long long)-1 %K L ¥ 3. RAHTEMIT 3 LDHITF
PyErr_Occurred() - TL72&E W,

N—=a ¥ 3.1 TEE: & pylong ZHEE L7ZFIT TypeError Tid# { | OverflowError ZiXH 32 &5
WD FEL%
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unsigned long PyLong_AsUnsignedLongMask ( PyObject *obj)
obj 73K F. C D unsigned long KIZIRLE T, dL obj #% PyLongObject DA Y ARV ATIRITH
. 9. 2D __index__ () XY v FHZWE __int__ () XYy FZ (HLHAUL) MOHBLT, A7
Yz N%& PyLongObject IZEHL ¥£3,

obj DfEA unsigned long D#IFHD AN TV EIX, ULONG_MAX + 1 ZiEe LERIRZIRL X,

IT =M E /L 21T (unsigned long)-1 ZRL %5, R 22 7DI2& PyErr_Occurred() %
flioT7Z&E W,

N—T gy 3.8 TEHE: A[fETHIUL __index__ () 2> X5k hFEL7

N—ar 38 CIHELE: __int__ () OEAIZIFHERE TS,

unsigned long long PyLong_AsUnsignedLongLongMask ( PyObject *obj)
obj 3K F. C @ unsigned long long KHAZIKL £, b L obj #% PyLongObject D4 Y AR Y AT
ZINE. £3. FD __index__ () AV v FHBZWI __int__ O XV vy F%& (b LHAUL) FEH LT,
F 72 b%& PyLongObject WAL £7,

obj DA unsigned long long DHIFHD HANTW AL, PY_ULLONG_MAX + 1 %2ike L-EIR%
BRLUET,

T 77— &E /e ¥ (unsigned long long)-1 R L E T, AT 220X
PyErr_Occurred() 2o T I W,

N— gy 3.8 TAH: ARETHIUL __index__ () ZMHS XS5k XL
N—a v 3.8 TIMHERE: _int__ () OFAIZIEHERTT,

double PyLong_AsDouble (PyObject *pylong)
pylong %33 C D double ¥3iK L 3, pylong ¥ PyLongObject DA ¥ AR Y A TR IFIUIRD T8 A,

b L pylong DED double DHEIFHATHAUL, OverflowError ZEH L 3,
Io—PRELE X -1.0 ZRLET, RO E2MT 270121 PyErr_Occurred () o T X W,

void* PyLong_AsVoidPtr (PyObject *pylong)
Python O EIET pylong &, C @ void RA ¥ RIZEHL £ 3, pylong B EHT =2 FUE
OverflowError £ L 3, Z OBEIE PyLong FromVoidPtr() TEZAEMT 2 XIS L5 XK
void A ¥ ZMUBARTE 5721 TT,

I —REZY ZIZNULL R L E T, A0 E2MT) % 729I2iE PyErr_Occurred() ZffioTL 72& W,
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8.2.2 Boolean #7>x7 b

Python @ Bool BIZBB DY 7/ 72 LTHEINTHWET, 7—LEDfEIX, Py_False £ Py_True @ 2
DULDHY FRA, o T, BHDOERHIFREEKIE T —AVEIZEZHTITED FBA, ZIEVZ, DTowrady
FHATZE %S,

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
RTRE oA 7Y =2 b e RIS BEBDH D 5,

PyObject* Py_True
Python iIZH1F% True A 73 =27 F T3, TDAT7T =27 MIXY v F2HRbEEEA, ZRAIV Y PO
TlE, oA 7Y =7 b L AR S BEDH D £F,

Py_RETURN_FALSE
Py_False (SHYIRBIAI TV v DA V7 VXY F2fT-oT, BB ORI DO TT,

Py_RETURN_TRUE
Py_True IHUIBSBEBAV Y F DA V7 VAV b E[ToT, D SRTDDT I 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 FHF/MSB AT U b+ (floating point object)

PyFloatObject
2D PyObject DY 7 XA Fid Python FEIV/NIURA 7Y = 7 P 2RI %9,

PyTypeObject PyFloat_Type
Z D PyTypeObject DA ¥ A&X ¥ AiZ Python HEIV/NIRAIZREIL $5, Z4UX Python L A ¥iZH)
% float E[MILA 7Y =2 F T,

int PyFloat_Check (PyObject *p)
518h% PyFloatObject »» PyFloatObject DY T XA TD L FICHEZERL X,

int PyFloat_CheckExact (PyObject *p)
518 PyFloatObject BT, 2D PyFloatObject BDY 7 XA FThRVWE ZICHZRLET,

PyObject* PyFloat_FromString(PyObject *str)
Return value: New reference. str DX FHE%Z b & IZ PyFloatObject A 7Y =7 M 2AER L E T, KN
%% NULL ZIRL £,
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PyObject* PyFloat_FromDouble (double v)
Return value: New reference. v 2*% PyFloatObject 7 7Y =7 bEAEMLTRLET, KKRIT 3L
NULL 2B L £

double PyFloat_AsDouble (PyObject *pyfloat)
Return a C double representation of the contents of pyfloat. If pyfloat is not a Python floating point
object but has a __float__() method, this method will first be called to convert 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_ () ZFS> kS h Tl

double PyFloat_AS_DOUBLE(PyObject *pyfloat)
pyfloat DIETEZ. C D double MR TRLETH, T7—F =z v 7 2fTVEHA,

PyObject* PyFloat_GetInfo(void)
Return value: New reference. float OFSEE, HIME, RAMEICE S 2 1HH % &L structseq £ Y A X VR
ZRLET, ZHUd, float.h 7 7 f LDV T v —TF,

double PyFloat_GetMax ()
float ORIATE ZHMARME DBL MAX % C @ double BITIRL £7,

double PyFloat_GetMin()
float DIELEN/=2H/NDIEDME DBL MIN % C @ double I TIRL £,

int PyFloat_ClearFreeList ()
float @ free list 227 V7 Lk, RTERDP o774 T 282 ELET,

8.2.4 BEHA TP U I+ (complex number object)

Python O#EFEHA 7P =7 MiE, CAPI IS5 R 2 ZOoDFEOT y L THREINTWES: —77% Python
Tl LI L TRAZINTWS Python 04 7Y =2 T, AIXEBOEEFELZRT 2 C ORERT
3, API TR, Tho 2l B EZREL ThE T,

C BEHRL L TOERYK

BWERO C sk z58e LTZE LY, BOE LTRLAED 288k, KA Y ZELZITS DTIEARL
BEEL ZIT50THERELTLEEIV, ZHF APl 22 B LT—EBLTWVWET,

Py_complex
Python #EHA 7> = 7 b DEDETITHIET 5 C OMERTY, BEEBA 7V =27 P2l AY
DRERIE. ZOMOMEFRELEIIEC TATIRHA e LTHEVWE T, MEEEIMUTO X5 IERSATY
9
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typedef struct {
double real;
double imag;

} Py_complex;

Py complex _Py_c_sum(Py_complex left, Py complex right)
ZODEFERDOM%E C D Py_compler BITIRL E7,

Py compler _Py_c_diff (Py complex left, Py complex right)
ZODEFERDER C D Py_compler BITIRL ETF,

Py compler _Py_c_neg(Py_complex complex)
BRI compler DIFSREE C D Py_complez BITIRL £73,

Py complexr _Py_c_prod(Py complex left, Py complex right)
ZODEFEHDIEE C D Py_compler BITIRL £,

Py complexr _Py_c_quot (Py_complex dividend, Py complex divisor)
ZODEERDEE C D Py_compler BITIRL £,

divisor 23 null DFEZ, ZDXY v Rlg¥r %R L., errno 2 EDOM 2t v b 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 2 null T exp DIEDEBTHRVWEHEIE, ZOXY v Fig¥e%iRL, errno IZ EDOM 2t v F L
S

Python #7217 b2 L TOERKE

PyComplexObject
2D PyObject DY 7 XA 7id Python OERBIZ LRI L 75,

PyTypeObject PyComplex_Type
Z D PyTypeObject DA ¥ A X A% Python DEHRBIZ LI L 9, Python L' 4 ¥ D complex ¥ I[Al
CATYx7 FTY,

int PyComplex_Check (PyObject *p)
518A3 PyComplexzObject BiD» PyComplexObject DY 72 A4 TD L XICHZRLET,

int PyComplex_CheckExact (PyObject *p)
518H3 PyComplezObject BT, HD PyComplexzObject DY T XA FTRHRVWE ZIZELZRLE 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 7 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 FTEHR WA, __complex__ () XYV v REFF->TWEEE, DX
Vv ROBBRANIFEEN, op 25 Python DEZEA 7Y =7 MEHINE T, __complex__() MEHEX
NTWRWEEIX, __float__O 74—y Z7ENFEF, __float__(O) PERINTVARWIEEIR,
__index__QO) 74 =Ny ZENET, WHPKRMLEEEIZ. ZOXY vy FIZFE-D -1.0 2L
£7,

N—P g 38 TEH: AJETHIUL __index__() ZHS k512D E L

8.3 >—s>YRFTT 1V I (sequence object)

=
oM

=T YRAF TV 2 MY BRIV ERIEICOVWTIRTIOET T TIZBRRE Lz, 20T, Python §
BB TVWRHEDS — 7 VATV 27 MZOVWTHRWE T,

831 NI bATDxo

TROBEEIX, N AT =27 PEHFFL TV E5IEICAN, bA TP 27 P TROWST XX EFRELTHRUH
XN b, TypeError ZiEH L 3,

PyBytesObject
2D PyObject DV 7 XA Fi&, Python XA v A7V 27 b ERLET,

PyTypeObject PyBytes_Type
Z D PyTypeObject DA ¥ AX ¥ A, Python N4 bH%EFL £75; Python L' 4 ¥ bytes £ U A
7Y =2 FTY,

int PyBytes_Check (PyObject *o0)
AT o BANA NI TI T b, ENE bytes OB T XA TDA VARV RATHIGEICEY
BLUET,

int PyBytes_CheckExact (PyObject *o0)
AT N 0 BINA MATI2 7 2 THY, 2D bytes BDHI T RA TDA VARV A TRHRWEHICH
PIRLET
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PyObject* PyBytes_FromString(const char *v)
Return value: New reference. JRIIRFIZ, XFF| v DA —%BL T2H LWL b TP 27 FEIRL,
JRRRFIZ NULL 238 L E9, 518 v I3 NULL THo TR FRA; ZOF = v ZI3MTbRLEE A,

PyObject* PyBytes_FromStringAndSize (const char *v, Py ssize t len)
Return value: New reference. FIIFHI, XFH| v DaV¥—%2HLr TR len O LWAAL F 47V
7 M RIEL, KRMIFIC NULL 23R L £ 3, 518 v 23 NULL O8&, N4 AT Y =7 b O BIEHIHIL
NTVEEA,

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C BAE(D printf () A X AN D format XFH e AIERDFIEEZED ., &
RO Python N4 FAT7 P27 2OV A X%FtEL, HEZEELLFRC LN o TEBL NS AT
Pz EEBELET, AIEEDSHIZ C OF — ZHTRITINIR ST, format XFFIFD T +—~< v b X
FrHECEEMAT SN TORITIUIRD XA, TiLD 7+ —<y NXFEBHATEET:

ElEEXF | B 53

yAA n/a VFILD % NF

%c int C OBFAITRIHINZHE—D AL b,

%d int printf ("%d") ¥ FA%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") ¥ [FI%,*!

%i int printf ("%i") ¥ [F%%,*!

%x int printf ("%x") ¥ [H%.*!

%s const char* null T X 7z C DXXFF,

%p const void* C KA VERD 16 #ERFL, printf ("%p") CIFEAYHLTTA, 7
Zv M7 4 —LIZBIT 2 printf OERICEHD D R KEHITY 770
0x BT E %,

AT ERWERIEELTHH - G, R OEFEAXFIRZDOEEMROA 7Y 27 Micav—&h,
RO o5 EH I E T,

PyObject* PyBytes_FromFormatV (const char *format, va_list vargs)
Return value: New reference. b & 5 ¥ 2 0D5[8%M 5 Z & ZkR\\WT. PyBytes_FromFormat () L[
T,

PyObject* PyBytes_FromObject (PyObject *0)
Return value: New reference. Ny 7 7 7R baAVEHEEFTLIFH T2 0o DL FPREZRLE T,
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Py_ ssize_t PyBytes_Size (PyObject *o)
NAIEXTI 2T 0 DAL FHEADEXZRLET,

Py_ ssize_t PyBytes_GET_SIZE(PyObject *o)
PyBytes_Size() X7 U THEELLDDT, TI7—F v 72 Z2TVELA,

char* PyBytes_AsString(PyObject *o)
0 DREANDRA Y EZIRLET, AV XIE len(o) + 1 N4 25725 0o DNEANY 7 7 2BHL
F3, I null DAL EADHEZNE IO LT. Ny 77 DIRBEDNA MIKT null 122D 5,
PyBytes_FromStringAndSize(NULL, size) THMINLGAZRVWT, 7T—XZBIELTERD £¥
Ao F7eRA VR EIN (deallocated) LTIXRD FHA, b L. o D bytes 772 =27 M ThiFAI,
PyBytes_AsString () 1% NULL %iR L TypeError ZiEHI L %79,

char*® PyBytes_AS_STRING (PyObject *string)
PyBytes_AsString() <7 B THEELLDBDT, TI7—-F v 7 R{TOERA,

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
obj @ null #IHIN7=zFE %2, HIOHDER buffer & length ZN L TRLE T,

length OMED NULL DA, N4 b ATV 27 b2 null XA M EEZRVWATREESRD D T3, ZDHE.
B0 -1 IR L. ValueError Z3XH L 3,

buffer 1% obj DWNE NNy 7 7 ZBBLTWT, ZIUAIKRED null N4 FHEATVET (ZHIX length
WIEBAONERA), £ 7Y =2 M) PyBytes_FromStringAndSize (NULL, size) THEMIN/ZHHE
ERNT, MIRDoTH T —REREL TUIVWIT ER A, ATV 27 b EMRI (deallocate) LTHWIFEH
Ao 0bj D3 bytes 7Y = 7 N TR o 735EE. PyBytes_AsStringAndSize () 1& -1 %iR L TypeError
ZREHEL XD,

N—=Ta v 3.5 TEE: LA 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
BHLOWZREFELE T, bytes DEHWVEDOZIIIBENE T, dLHFILVA T 27 PAERTERWN
Ba. HW bytes DBIRIIHEI N, *bytes DX NULL ICRE XN T B FIANPRE X NE T,

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
newpart DNE% bytes DBRAITHFE L2 LWL b TP =7 b % Fbytes ITERL F3; Z 0K,
newpart DBRAHAV Y 2T 7V XY MLET,

int _PyBytes_Resize (PyObject **bytes, Py_ ssize_t newsize)
Ak ? AHEAARE (immutable)” 7254 s A 7Y 27 bR VB A XFTZHETT, fERINTEDD DA
AMATI =7 PZDAINELEI LTIV o a— FTHFTRMEHAIN TV S AREED H 2 34
FATI 27 ML TEWTEREA, ANENTNL A TI 27 bOBBAY Y MO 1 TROLIGE,
ZOBBII T ET, BB LTHEETS (0F D EZALARER) N bEF TPz DT R
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LVAZZFED, LT A XRERL 5, BRI, *bytes 13V A4 ZENTNA b A TD 27 b
PORFEL. 0 DIREINFT; foytes D7 FLRFANEINZBEOT7 RLRL B 20d LhEHA, BE
D 4T (reallocation) 23R L 7355, *bytes BITTLAEL T LN, AT T =7 FRIEIL. *bytes &
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 O bytearray A 7Y =27 b 2RLE T,

PyTypeObject PyByteArray_Type
Z D PyTypeObject DA ¥ AR ¥ A%, Python bytearray #%/RL %3, Python L £ ¥ T®D bytearray
ERCA TS 22 F TS,

BFrrzvo<wonO

int PyByteArray_Check (PyObject *o0)
o 8 bytearray 2 Z DY T RA TDA VARV A > G EICHEERLES,

int PyByteArray_CheckExact (PyObject *0)
o M bytearray A 7Y =2 T, 2OV T XA TDA VARV ATIEENE 212, EZRLET,

A4 Lo+ API B9

PyObject* PyByteArray_FromObject (PyObject *0)
Return value: New reference. buffer protocol ZEEELIAEREDA T 227 b o 225, H LW bytearray
AT7T =7 PREKL. BLE T,

PyObject* PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)
Return value: New reference. string ¥ ZDEX len 2»5H L\ bytearray A 7Y =27 b ERLE T, &
MU 75E13 NULL 23R L £,

PyObject* PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. bytearray a & b %38 U 7zfGR 2 #H L\ bytearray & L GRLUET,

Py_ ssize_ t PyByteArray_Size(PyObject *bytearray)
NULL RA ¥ RF x v 7 DIRIT bytearray DI A XERLET,

char® PyByteArray_AsString(PyObject *bytearray)
NULL RA ¥ RF = v 7 DRI bytearray DNE% char FiFle U TGRL 3, BRI NBEFNIE, IR
5374 null NA MBI NE T,
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int PyByteArray_Resize (PyObject *bytearray, Py_ssize t len)
bytearray DWERNY 7 7% len NUH A XA LET,

<70
UTFox27uld, B4V ZDF v 72 LRV I ZeEREtIc L TAY—FEBRELTVWET,

char® PyByteArray_AS_STRING(PyObject *bytearray)
PyBytedrray_AsString() D7 A=V a v,

Py_ ssize_t PyByteArray_GET_SIZE(PyObject *bytearray)
PyBytedrray_Size() D7 AN—=I a v,

8.3.3 Unicode # 7T ¥ k¥ codec

Unicode # 7> x 7 bk

Python3.3 ® PEP 393 E#E» 5, XEVMEB LR L 2275 Unicode XFDRRREMEZKZ 5 & 5 12,
Unicode £ 7Y = 7 FEWENICEZHERREBEFERXEHVTOVWE T, $XRTOa— FRA > bH 128, 256 £/
65536 LUT OSCFHNTH UTRANIR 7 — ADMFEL £ 35, it Tida— FARA ¥ ME 1114112 DU (24
FRTD Unicode HPHTF) 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 NOBITORET, Unicode A 7Y 27 FONEDIREEZ 2@ DD T3, A
T2 POELNAFIZE o TIRED E T,

o 7 IEHi72” Unicode F 7Y = 7 Mid. JEHERETIZZ W Unicode API TR XNz 3RTDA TP 22 + T
T INODATI 27 VEIEEPHFITHLEVRDBNEBORWEBFEHEALFEHLE 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.

EFR: 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 #!

LUF i Python @ Unicode FEZEICHW SN TW S HEA Unicode & 7Y = 7 MITT:

Py_UCS4

Py_UCS2

Py_UCS1
IhoflE, zhzh, 328y b, 16y b, ZL T8y POXFEREFT 2DITHS onFaa’zi’hO?zf
B L OB O typedef TT o Hi—d Unicode XFEW I FHEEZ. Py_UCS, BHWTL X0,

N— a3 v 3.3 TEM.

Py_UNICODE
ZHUX, wchar_t @ typedef T, I v b7 3 —2AIFELTI6EY b2 32y BRI D £5,

N=Ya¥ 3.3 TEHE: DIEITON—Y 3 ¥ Tld, Python ZE L F L7 "narrow” F721% "wide”
Unicode N—=2a YDELLZFIRLLPICEL-T, 16 By 2328y FOEBE LD ->TVE
L7,

PyASCIIObject

PyCompactUnicodeObject

PyUnicodeObject
ZNSD PyObject DY 7 X4 7k Python Unicode # 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
EAEDHE. TNODORZERMES NETEDD $HE A,

N—a v 3.3 Tl

PyTypeObject PyUnicode_Type
Z D PyTypeObject DA ¥ AKX A%, Python Unicode %R L £3, Z4UE. Python 22— FiZ str
LLTHEHShE T,

LITo API 13EBICIX C 27 1T, Unicode 7Y =27 FNEHOFHARD EHF—XICHTI23F v 7972
t R EEHRIITVWE T

int PyUnicode_Check (PyObject *o0)
o 7% Unicode XFF7% Unicode XFHIDY T XA T THZ e EWCHEHERLET,

int PyUnicode_CheckExact (PyObject *0)
o % Unicode XFHIHIT, 2> Unicode XFHNRDY 7 X4 T TRV ZIZTEZIRLET,

int PyUnicode_READY (PyObject *o0)
XFHNA T2 b o7 IEMR REBATHL2Z 2 RIELET, Zo~rald, TTHALTWS
D772 AR 70 %fES e THMEELD £T,

FRIID L E12i3 0 2R L, KDL 223N ZREL -1 ZELET. BER. XEVHRICKKLEL
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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 ¥ P TORIZRELET, ol 7 IEMZR” REJERD Unicode £ 7Y =2 b
TRINIRZRD FEA (R LFzy 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)
NHEWZEEY 7225 572912, UCSL, UCS2, UCS4 DWTFNhDEBEEANZ X v 2 + SN EM LR
ANDKRA VA ERLUET, ERBRBEAPBEIERLFEI A XIRsT0WEIREIDDF =y Z7IXLERA;
PyUnicode_KIND() Zffio TIEL WS Z B ERBATLEEI WV, ZDA 7V =27 MIT7 7 AT BRI, &
NI PyUnicode_READY () ZWMUH L TL7ZE W,

N— a3 v 3.3 THEm.

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode_KIND() =727 BDiR H{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 BT =X EMRFT 2DIZ 1 XFH7= DAL MEoTWEH%RT PyUnicode FEHIDEE
(EZFHATLZEZW) D55 1 2%RLET, ol " EfR” REJEHKD Unicode 7Y =7 M TRITH
BRDERA (RELF o 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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IEMERBERE 2o TWd (PyUnicode DATA() THURFL72) data CEZAAET, 2O BEIERE
WoF =y 7 2—UThizwv, V=7 THEONLDODHDOTT, WEHLHNE, tho<ZnZ2iFoH LT
IS L7 kind AL data KA VR %X v v a3 RETT, index ZXFHD (0IMEDD) A T v 7R
T value ZZDFMCEZAEND Z LXK LVa— KL Y FOETT,

N— a v 3.3 Tl

Py UCS/ PyUnicode_READ(int kind, void *data, Py_ssize t index)
EHRRIFEA L Lo TW5 (PyUnicode DATA() THURL %) data 5»H 3 — FRA ¥ M ZHARD £73,
F v VRHEFERDO~ 7 vl UH LIZ—UfTbh g8 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 IEMiR” R TR
AR D FR A, TEDER L THANSIEEICIZ. 2D~ ald PyUnicode_READ() & D & IFZIRM
T,

N— ar 3.3 TEM.

PyUnicode_MAX_CHAR_VALUE(0)
0 WERDWTHDOXFHNEELDICHE LTI AKDa— FKRAL U F2IBLET, T Unicode A 7Y =7 b
7 ERR” REEATRINERD FR A, ZOBEITEICBEMBTTD, XFHEEEFNS LD %
T3,

N— a v 3.3 Tl

int PyUnicode_ClearFreeList ()
free list 227V 7 LT, MRS ERZBEZERL T,

Py_ ssize_t PyUnicode_GET_SIZE(PyObject *o0)
JEHERED Py _UNICODE R DYI A X2 a— FHRATERLET (Yar— X722 228 LTVET),
0 1% Unicode 7 7Y =7 FTRIFNIRD ERA (L LF v Z7IZLERA)

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 ITBITLTL1Z& W,

Py_ ssize_t PyUnicode_GET_DATA_SIZE(PyObject *o)
JEHERED Py UNICODE RGOV A X% N4 A TIRLE T, 0 1% Unicode 7Y =7 b TRIFIUD
BODEVA (RELFzv Z7IELEREA)

Deprecated since version 3.3, will be removed in version 3.12: #\WWA X A )LD Unicode API D—#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 REFEARANDRA VX ZIRLE T, RENZ Ny 7 7 IZE K
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WZnull 2= FRAL Y B 1 ORFIMFOTOET, ZREEFHD null 2— REAL Y BNy 77 IZE8FEN
52350 DLNFRAN, 20T0D CEABTIZZDO LS BXXFINITOEDLNTLESTL &
9, AS_DATA DKL &% const char * IZF+ A FLTWET, 518 01X Unicode ¥ 7Y =2 b
TRINIRD FEA (R LFzy Z7IELERA)

N=Yay 33 TEHE: ZOr/7uES5TRIEMBLRDIDICEDELL, 20D, 2L DF —
AT Py_UNICODE RBEANBGE T, ERENT. 2L TERRLEES (FIANZEEEL T NULL %
BRLUZET), 2— FEEIEL T, PyUnicode_nBYTE_DATA() ~ 27 0% ffi 5 5 PyUnicode WRITE() %
PyUnicode_READ() %Z2fH5 K512 LT E W,

Deprecated since version 3.3, will be removed in version 3.12: #\WA X £ LD Unicode API ®—#7z
DT, PyUnicode_nBYTE_DATA() RO~ 27u %M T2 L5 IBITL T XV,

Unicode XF 70O/NT+

Unicode 13#(Z DBk 3 XF7r 87 1 (character property) Z#ALTWE T, KL fibh s XF 7 v
T4 UTFTo~xZ7oTHHTEEY, Z2hsd~Zald Python OFREIIGL T, &4 C OBEBIIHISAT S
NTVET,

int Py_UNICODE_ISSPACE(Py UNICODE ch)

ch BZEAXTFHRESPITISLT 1 £ 0 ZIELET,

int Py_UNICODE_ISLOWER(Py UNICODE ch)

ch D/INFPESIPITIECT 1 £21E 0 ZRLET,

int Py_UNICODE_ISUPPER(Py UNICODE ch)

ch BRIXFHESPITIGLT 1 72130 ZIELE T,

int Py_UNICODE_ISTITLE(FPy UNICODE ch)

ch 3& A bV — ZALF (titlecase character) 22X 5 2IZE LT 1 £721% 0 ZIRLE T,

int Py_UNICODE_ISLINEBREAK(Py UNICODE ch)

ch BEATLFME SHTIEUT 1 £7213 0 ZBLE T,

int Py_UNICODE_ISDECIMAL(Py UNICODE ch)

ch 73 decimal XFNESILIIHELCT 1 73 0 ZRLE T,

int Py_UNICODE_ISDIGIT(FPy UNICODE ch)

ch % digit SLFPE I PITIELT 1 $713 0 BRLE T,

int Py_UNICODE_ISNUMERIC(PFPy UNICODE ch)

ch T (numeric) XFPEIPZIGCT 1 £ 0 ZIRLE T,

int Py_UNICODE_ISALPHA(Py UNICODE ch)

ch BTN T 7Ry MXEREIDPIGET 1 £-13 0 #ELET,
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int Py_UNICODE_ISALNUM(Py UNICODE ch)
ch DEBCLFEPEIPIIGTT 1 £21F 0 ZIBLE T,

int Py_UNICODE_ISPRINTABLE(Py UNICODE ch)
ch BXFEDHFRRER L ENPE I DITHEDVT 1 F£720F 0 IR L FF, IFAIFRIHEFE. Unicode X
FT—XNR—=ZT "Other” ¥£7:1% "Separator” L EREINTWVWELFD, FIFAREL Rir& 3 ASCII
space (0x20) A DB DT, (BB, ZOXIRTOHIFAHELFIE. LFINC repr () BEUHENZ &
BWZZRT =T ITRETROVLEDI L TT, 24U sys.stdout % sys.stderr IZHF ZAEN 5 LFF
DIREL IIFAGRD D £ AL )

T o APL &, @I EE X F A% TeDIfEbNET:

Py _UNICODE Py_UNICODE_TOLOWER(Py UNICODE ch)
ch Z/NXFICEBLIEDDERIELET,

N—a v 3.3 TIFHERE: Z OBIRUI B RSO N T e o T T,

Py_UNICODE Py_UNICODE_TOUPPER(Py_UNICODE ch)
ch Z# RLFITEML 125 DR LET,

N—a > 3.3 TIFHERE: T OBIRUI B R/ 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 BN KT N T AR 2 > TE T,

int Py_UNICODE_TODECIMAL(Py UNICODE ch)
ch % 10 EDIEOBBUCEIR L 72 D 2R L £ 5, TARER S -1 ZIBL 3, ZO~27 midfibtze it
LEEA,

int Py_UNICODE_TODIGIT(Py UNICODE ch)
ch Z2—HiD 2 ERIBER LI DZRLET, FAHERLIE -1 ZIRLET. ZO~ 7 ni3fistziEh
LEHA,

double Py_UNICODE_TONUMERIC(Py_ UNICODE ch)
ch % double ICEHL7-dDERLET, FPARERSIE -1.0 BIRLET, 2o~ ualdfisteEHL F
A,

56D API 3V usr— Mgz £3:

Py_UNICODE_IS_SURROGATE(ch)
ch ¥ us— 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 LT,
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Py_UNICODE_IS_LOW_SURROGATE(ch)
ch ZTHHas— k2 5% (0xDCO0 <= ch <= 0xDFFF) #F v 7 LE7T,

Py_UNICODE_JOIN_SURROGATES (high, low)
200V uS — M NFEHEAGHODETHEH—O Py_UCS4 HZIRL £3, high & low iZFhZzhdnsr—+t
R7 DHIED L BT TS,

Unicode XFFDERE 7R

Unicode 7P =27 + 24 L7 D, Unicode D> —4 R LTOEARNZ T RT I 77 ALEDT 3
IZiE. BUTF D API 2o TL Z &0

PyObject* PyUnicode_New(Py_ssize_t size, Py UCS/ maxchar)
Return value: New reference. #1 L\ Unicode A 7Y =27 24K L %5, mazchar 1EXFFNM R 2B
A—RKRA Y POELVWRKEICTARNETT, ZOEIIBEMEE LT 127, 255, 65535, 1114111 O—F:k
WHEIZYI Y BiFshEd,

ZHEH LW Unicode A 7Y =7 M EAERTZHBINTFETT, ZOBBEMF > TERINAT
Pzl MEIY A XEHEIIARARETT,

N—a v 3.3 TEM.

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() %R FMETT) @ Unicode A 7 =7 bEAERL E T, buffer 3. 2o
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 77 4 5% Unicode #7927 24 L3, u DRI
UTF-8 TZYa—FEIRATWEHDELET, Ny 77y ONERIH LA Tz Mizav—ahEd,
Ny 7 78 NULL TRWEE, WD EREREEEINLA T2 M2 ZeBdHD T, 2% b, ZOBK
PRF Unicode 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 32— F &7z null D char BNy 7 7 u 25 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:

ElEEXF | B &

52 n/a V70D % XF

%e int C OBEFITRILZI NS H—DF,

%d int printf ("%d") ¥ [A%, *!

%u unsigned int printf ("%u") ¥ [E%Z*!

%1d long printf ("%1d") ¥ [[%,*!

%1i long printf ("%1i") ¥ [FI%,*!

%lu unsigned long printf ("%1lu") ¥ [FI%,*!

%11d long long printf ("%11d") ¥ [[%.*!

%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") ¥ [[%F*!

%i int printf ("%i") ¥ [[%, "

%x int printf ("%x") ¥ [A%F*!

%s const char* null TR E 7z C DFF,

%P const void* C RA Y &ZD 16 #ERFL, printf (")p") LIFLAYRIL
T, 779 b7+ =218 5 printf ODERICHED
DIa K FHICY 7 IV 0x I E £,

%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 fH,

%R PyObject* PyObject_Repr() DR fHE,

WA T ERVWERIEEX DD o 1 HE. B OFAXFINIZ 0 FHAFINCar -3, KD D5l
BdEHIh TS,

AFR: 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—P 3y 3.2 TEHE: "Y11d", "41lu" O E— FIEMEIE Lz,
N—a v 3.3 TLEHE: "1, "%11i", "Yzi" OFK— FAEMENE L,

N—I gy 3.4 T2 E "‘78" ||°/A|v7 "%U", u%vu’ 11%5117 "%R" VC@“}E7?‘"\7‘7&£¢]§U‘}{%E7%”"\7‘7
ZDYKR—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 7Y =7 MZTa—RFLET,

bytes X bytearray D bytes-like objects 13, 52 B encoding \ZHe->TTF a— KX, errors
TERSINEL I =AY PV IPEONE T, TRHDF UM & $ NULL IZTE, ZDHEID API

=

F7 7 40 MEZEWET FEL 2 &id #8HIAH codec (built-in codec) ZBRLTLEZE W),

Z iR

Z DD Unicode 7Y =7 + 2 &G A 7Y =7 M TypeError fIAN 25 &I L £,

D APLIE, T —HELZE I NULL 2R LTS, MUK LENKRE N4 7Y 27 M LSRR
vy 2% 1 OS5 T (decrel) THEMENDH D ET,

Py_ ssize_t PyUnicode_GetLength(PyObject *unicode)
Unicode # 7Yz P ORI Za—FKRA VP TERLET,

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 2IIFEEZITV, AJRE

55 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)
X% X FTHD EF: unicode [start:start+length] T fill char M2 Z LIk D FT,

length,

fill_char XX FHNDRARIT & D HREVEER, X7 2 DU EOBRE R - TEHGEIIRBL £T,

FEIAAL TR R TH, KB Z12id -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 TR EBEAAE T, XFHNE PyUnicode_New() TIER L &R IFHUIR D £H A, Unicode XF
FEIFELENTVEDT, ZOXFIIEFINTWD, ZhFETiny YaftThTuTRWT X
A,

Z OBENX unicode 7 Unicode A 7P 22 b THZI 8, A VT v 7 AMNEHEANTHZ I, 7V =7
FIRRIEETES (DFEDSBIV VM1 TH2) ik Fzv I LET,

N— g v 3.3 TEM.

Py UCS/ PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
XFEH D X FRGARD £F, 27 0D PyUnicode READ_CHAR() ¥ IIMHRMNC, Z DBIRUZ unicode
2 Unicode A 727 v ThHBZr, ATy 7 ADFHENTHL 2T zv 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 &) DHOXTFA YT v 7 R end (%
RZE&FT) $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 uk UCS4 DNy 77 A2 —LET, copy null DREINTVWEHEEIE, IVNFHEDFE
T, TI—HREL L ZiE, NULL 2R L. PN ZREL £T (buflen 25 u DRI XD ED o 5EITDOW
T3, SystemError iR EINF T ), WMLz & ZlX buffer ZIEL %9,

N— a v 3.3 TEM.

Py UCS/* PyUnicode_AsUCS4Copy ( PyObject *u)
XFH) u % PyMem Malloc() TRXEVIERINLH LWL UCSL BD ANy 77122 —LET, Ihhk
ML 7255813, NULL %R L MemoryError Zt v P L ¥ 3, RENL Ny 7 71343 null 23— FRAL >~ b
PHEMXNTNET,

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 X Y FEIEFETT, Python 3.x TIRHIBRX AR W, JHREY 2 —
NMEIINS DB ES I EHEHIETHE, CNSOBEBOMHEZARN 7+ —< VAL XEVIHENRDLZ I ER
FHICE VT 720,

PyObject* PyUnicode_FromUnicode (const Py UNICODE *u, Py_ssize_t size)
Return value: New reference. size THEINZRE X %> Py UNICODE BNy 7 7 u 205 Unicode
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F 727 bRERLET, « Z NULLICLTH XL, ZOHEF TP 227 PORNBIRIEREREHETT, Ny
7 7 IR BELREREEDIZDE LT DEMLTT, Ny 77y DNREH=2RATIV27 Micavr—3h
%9,

Ny 7 7MW NULL THRWEES, RVEREEEIN-F TP 27 V2R3 ZeBHDET, MoT, ZOBEK
D3RS Unicode #7927 FE2ZEBELTEWVWDIE v 5 NULL O ¥ Z/-1F T,

Ny 7 723 NULL DG, XFHONEDED SN2/ 5 PyUnicode KIND() DX 5K 7 7R~ rn%k
i 5 HiIC PyUnicode_READY () MO X RI1FIUERD TR 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 =2 +® Py_UNICODE BUOWHN Y 7 7 ANO#HAH LEHDORA ¥ X E2RTH KB
YEWWENULL 2B L %S, A 7Y b®D Py UNICODE* RIFFEXDENGEIIERL T, FRD
Py_UNICODE XFHNZiE null 23— FARA Y FBEFNTWE DD, ZWnWTWno C BT, 20
XOBRXFHINIYIDFED SN TLES ZIHERLTLEI W,

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API,
please migrate to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or

similar new APIs.
Deprecated since version 3.3, will be removed in version 3.10.

PyObject* PyUnicode_TransformDecimalToASCII(Py UNICODE *s, Py_ssize t size)
Return value: New reference. 5 2 b NIz R size ZF§D Py_UNICODE BAID Ny 7 7 12HBHETD
decimal digit Z. 215D 10 HEOEIZKIET 2 0 25 9 £TO ASCIH FFITHE 21X 72 Unicode * 7
Yx 7 bAERLET. BISHEELEEIE NULL 28U E3,

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 ¥+ Z R\ 72) Py_UNICODE() BLHIDF
X% size WIRIFL EF, FRD Py_UNICODE XFHNZE null 2 — KKRA ¥ I BEFATVWE 225D,
Z0TWwo C BT, 20X RXFHRYINFED SN TLES T ITHERLTILEE W,

N—Y a ¥ 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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BRI null 22— FARA ¥ FHINE N7 Unicode XFHND A —2ER L £ 5, XEVHERICKKLE
%3 NULL %3& L MemoryError fISAZ A L E 3, 25 TRVE T LA XEVERES NNy 77 %
BLET (ZONy 77 BT % & 121 PyMem_Free() ZffioTLZE W), RO Py UNICODE XL
FHNE null 2= FRA Y IBEENTVWEIHAHD. 720T0D C BT, 2D X5 B CFHNEY]
DEDLNTLES ZEIKHERLTLIEX N,

N—a ¥ 3.2 TEN.
PyUnicode_AsUCS4Copy () RFELIDFT L\ API 2T 2 X 5 ITBTLTLEE W,

Py_ssize t PyUnicode_GetSize (PyObject *unicode)
JEHESRED Py UNICODE RIEKDY A X2 a— FHRATELES (P Fr—bR7Z2 228 LTVET),

Deprecated since version 3.3, will be removed in version 3.12: #\WWA X A )LD Unicode API D—#B7%
DT, PyUnicode_GET_LENGTH() ZfEFHT 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 MZAb—=LET, obj B (7 XA T TIERW) BUTAY O Unicode & 7Y =7 M2 o756
X, ZRAVY M E 1 OEP LR ERLET,

Unicode R Z DV 7 X4 TUANDA 7Y = 7 +Tld TypeError 25| EilEZ N F T,

Oy—ITz>ad—5a >4

Oy — NIy a—F4 Y EZFRL—FT 4 VIV RATLADTFRA M e Fa— R T30 fH2 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 OEFFICHEAAENZ By —L Ty a—
74 ¥ Z'®D) Py_FileSystemDefaultEncoding DX FH|%7Fa—FLE T,

Z OBEUE Python @ UTF-8 £— REMHEL £55
BE:

Py_DecodeLocale () B,

N— a ¥ 3.3 TEM.

N—=Yay 37 TEHE: ZoBEIX Android UATREHEOR -V TV —FT 4 V7
% surrogateescape L7 — NV FZ TS5 X512 D £ L%, LUATIE. Py_DecodeLocale() %%
surrogateescape Cffibh, BAEDRFr— LTy a—F 4 ¥ Z7i& strict THEDLDNLTVWE Lz,
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*errors)

PyObject* PyUnicode_DecodeLocale (const char *str, const char
Return value: New reference. PyUnicode_DecodeLocaleAndSize() Ml TETH, strlen() %o T

NFINDEXZFHAELET,
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— KL ET,

Z DB Python @ UTF-8 £— FEHEEHAL F T,
BE:

Py_EncodeLocale() FA%K,

N—a v 3.3 TE.

N—=Ya ¥y 37 TEHE: ZoBEE Android UMATERBEEOR Y — ALz Ya—FT 4 V7
% surrogateescape L7 — NV FZ TS5 X512 D £ L%, AT Py_EncodeLocale() %%
surrogateescape Tffibi, BHEDRFr — LTy a—F 4 ¥ 7 strict THELATHE L,

T7AINSRTFLIYA—T1 Y

7 7 A NVHRMOBEE L FHIO LY a— F 73— F%1751213. Py_FileSystemDefaultEncoding % T
a—7 4 ¥ LT, Py_FileSystemDefaultEncodeErrors # L7 — Y R LTS5 RXETT (PEP
383 BXU PEP 529), 51O THICT 7 A L% bytes (T a— R 512d, "0&" aY N N—X—%
ffivy PyUnicode_FSConverter() ZZHiBI Y LTI RETT:

int PyUnicode_FSConverter (PyObject™ obj, void* result)
ParseTuple 22 ¥ N—& —: PyUnicode_EncodeFSDefault () Zfi\ — B H 5\ IE os.PathLike £ ~
R—T7 2 —RZBLTHIE LY - str 7727 % bytes N> I—RFLET; bytes 777 M
ZOEEHNEINET, result X PyBytesObject* TRIFIUIR ST, bk RoT & TITIIMME
NRFUIIRD £E A

N—a > 3.1 TEM.
N—a v 3.6 TEH: path-like object #ZFANZ KDk E LT

SO T 7 A VB % str 2T 23— F3 51203, "0&" a2 ¥ N—=X—%ffiv, PyUnicode_FSDecoder()
MBI L TET ORI NTT:
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int PyUnicode_FSDecoder (PyObject® obj, void* result)

ParseTuple 2 > N— & —: PyUnicode_DecodeFSDefaultAndSize () Zffivy - BEIEND 2 WIXMEENIC
os.PathLike f ¥ X —7 2 —XZBELTHIRE L% - bytes A7V =27 b% str ATV a—FRLET;
bytes A7V =7 MIZFDEEHNINE T, result & PyUnicodeObject* TRIFIIZ ST, bk
(7R ol BIZEMBMSNRITIUIRD FH A,

N—a v 3.2 TEM.

N—= a ¥ 3.6 TEH: path-like object #ZFAND X DHITiDFE L=,

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize t size)

Return value: New reference. Py_FileSystemDefaultEncoding &
Py_FileSystemDefaultEncodeErrors T 7 — Y FJZffiv, XFH|27a—-FLET,

Py_FileSystemDefaultEncoding ZVREZINTWVWARWEEIE, Br—lIzrya—74 Y JIZELREEh
9,

Py_FileSystemDefaultEncoding FEFFIcn -y a—7 4 Y I THLE . 2R
ZETEERA BEOOR S — NI ya—FT 4 Y7 TXFNeTa—-FT 208D 55813,
PyUnicode_DecodeLocaleAndSize() %o T ZE W,

BE:
Py_DecodeLocale() FA%K,

N—Y a ¥ 3.6 TEH: Py_FileSystemDefaultEncodeErrors L7 — Y RI 25 X512k D F L7,

PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_FileSystemDefaultEncoding &
Py_FileSystemDefaultEncodeErrors T 7 — Y K 7 Zffiv, null ¥ X FH%Z2 73— KL
9,

Py_FileSystemDefaultEncoding ZSERE SN TWVWAERWEEIE, vy — I ra—7 1 Y JIELES L
x93,

XFHNDEED DD > TWBEEE, PyUnicode_DecodeFSDefaultAndSize () Zffio T 7Z& W,

N—a v 3.6 TAHE: Py_FileSystemDefaultEncodeErrors T — Y FI %25 K5I D FE LT

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)

Return value: New reference. Py_FileSystemDefaultEncoding T — "> FZ T Unicode 7Y =
27 + % Py_FileSystemDefaultEncoding iIZZ> 32— KL, bytes #iIBL £ 7, IRXN 3 bytes £ 7V =
Z ME null X FPEEATLL2H LAKWI LIZERL TSN,

Py_FileSystemDefaultEncoding ZVEEINTWVWARWEHIE, vy —lra—7 1 Y JIZELEZ N
£7,
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Py_FileSystemDefaultEncoding ZEEIFFICR r— Lz a—F 4 Y7 THHLE R, 2B
ZETEFEHA, BIEORT — VT ya—F 4 VI TXFIN 2Ly a— N T 2088 D 25813,
PyUnicode_EncodeLocale() o T 7Z& W,

BE:
Py_EncodeLocale () BA%,
N— a v 3.2 TEM.

N—Y a v 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — Y K725 K512k 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 P 2AEKL 5,
size 2 LT -1 2T Z LT, weslen ZHOEHETREIZHE LRI RO RV e 2RI RL %
T, 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 MIGXFERNT) a¥—LET, a¥— L7 wchar_t XFOEEZRLEF, =70
1213 -1 IRL ¥ 3, wchar_t XFHNE null W ZINTWAEED, SNTVWRWEEDH D T, BED
FECH LHOEFET, 77V 75— a OB U T wehar_t XFH% null L TLZ& W, /-,
FER D wehar_t* SCFHNIIXFHNOBEAICD null XEREENTWEZehHh, 2V Tund C B
T, ZOEIRXFHNIVIDFEDOLNTLED ZEWWHEBELTLEZ 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—=a ¥ 3.7 TEH: size ¥ NULL 2D wchar_t* X723 null XF% A TWHE, ValueError
EHLET,
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##3A% codec (built-in codec)

Python (2%, MUEHE %R S8 572912 C TEL N codec BPHIATHH FF, ZNHETD codec 1XAT DB
BENLUTEEMHATE X,

HIT®D API D% < 23, encoding & errors ¥ WO ZOD5| e D FET, ZhHD I X—XIE, HAAALDX
FHNAVA 77 R2THS str() KBF2AHBD T XX A UE®RERS 3,

encoding % NULL 12325 &, 774V Ly a—74 7 TH5 ASCIL ZHVWE T, 77 A VT RXT LIBT3
BBOFUCHL T, 774 VBIINT 22> a—7 4 27 LT PyUnicode_FSConverter() Z{HiHidz b
FHA, THIHNHTEE Py_FileSystemDefaultEncoding L TWVWE T, ZOEKIFTANL LERADOE
e LTibRid i h A ZOZEBI, H25 AT LI & o TIHIN RTINS T 2K Y X TH oD,
FADS AT LTI, (77 V7= a s setlocale RIEAZ L TR EIC) Ebo72h b LET,

errors CIHEY 5T 7 — ML 7z, NULL ZH5ETE X9, NULL Z45E T % &, codec TEHRSNTWVWET 7 +
N MUEOERHZERL £, 2 TOMARAA codec Ty 77 4 DL Z — LI "strict” (ValueError %iX
H32) ko TVnET,

@ % D codec I ZETHEDA VR 72— &> TET, D codec DEHFHTIX, FHPHZEICT 27291
TOWHDA VX7 2— R DEWEIFZ2HBALTVWED,

A codec

LU 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/XFH| s #5723 — F LT Unicode A 7Y =

7 MERERLET, encoding & errors ¥, HHAAHLBEE str() DEBHD AT AKX A UEKERD %
3, T % codec DHERIZ, Python @ codec LY A MV Z{f o TITWE T, codec 23|72 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 b2y a—F L, ZO#E% Python @ bytes 7

7 P LTRLET, encoding B XU errors i¥ Unicode B ® encode() XY v FiZ5 X 3D
FIAXA—RrEUCEWEFLET, T2 codec D#iFRIZ, Python @ codec LY R bV Zffio TITWE
¥ codec HBISEEH LG IIE 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 NP4 XD Py_UNICODE Ny 77 s Ly aA—F L%k

Python @ bytes #7327 b Z2IRLUE T, encoding BX U errors & Unicode D encode() XY v ¥
WWEZBRAHDNRIA—Z R UE®RZRDLE T, AT 2 codec DFEIX, Python O codec LY A b
V2o TITWE T, codec 2361512 H L 7235E121% NULL 2B L £95
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Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
#TF; PyUnicode_AsEncodedString () ZfEAT 2 X 3BT L T &V,

UTF-8 Codecs

MU TZ UTF-8 codec ® API T3

PyObject* PyUnicode_DecodeUTF8(const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8 TIL Y a— K &7z size N4 b DXFEF s 2»5 Unicode 7Y =
7 M eEM L% T, codec MIS IR L 7HEITIE 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[ U & 5 IZEIE

L %3, consumed 73 NULL THRWEE, PyUnicode_DecodeUTF8Stateful () EKEBD AR UTF-8
NAPHNZZS - BB LEEA, THHEDANAL MHETFa—-RFaEhT, 7a—FEhaln~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
A7V b2 LTGRLET, 57— "strict” T, codec DM % EH L72HE1CIE NULL %K
LET,

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
Unicode # 7Y =2 % UTF-8 TZYa—FLAEZDBDADKA Y XERL, ¥ a— RKEINLREEK
TOHA X (N1 ML) & size ITHIAL £, size 51803 NULL THHWEEA; ZOHETHT A X3t
MENFERA, BENDZ ANy 7712, null 2a— KRR V3 H2085028bo 3, HIZ null N4 b
HPRINAAMENTOET (ZAUX size ITIEHESINERA)

I =R EZGEE. NULL 2B L. BIAZEE L. size I DL £8 A,

Z OREUX. Unicode # 7Y =7 FOXXFEH D UTF-8 R 2 F v v al. ZRUUFEOMNUIH L T
RNy 77 ANDRA VERERLET, MUOHLENC ANy 7 7 2ERT2E5TEH D THA,

N—a v 3.3 TEM.
N— gy 3.7 TEH: IRDEDHD char * TlX7 < const char *x IZKZH F L7,

const char* PyUnicode_AsUTF8(PyObject *unicode)
PyUnicode_AsUTF8AndSize() LIXIZF U TTH, H 4 XML XE A

N— 3 v 3.3 TEM.
N—Tar 3.7 TEH: ROEDEIDN char * TIE7 { const char * I D F L=,

PyObject* PyUnicode_EncodeUTF8(const Py UNICODE *s, Py ssize t size, const char *errors)
Return value: New reference. 52 6= A XD Py UNICODE Ny 7 7 s % UTF-8 TZ>a—FL

8.3. = YRATT 1Y I (sequence object) 135




The Python/C API, U1 —2X 3.8.19

T, Python ® bytes # 7Y 227 b2 L TGRLE T, codec DFINEFHEX /L &I NULL ZRLF 3,

Deprecated since version 3.3, will be removed in version 3.11: #fWA X £ )LD Py_UNICODE API O—#f
T3; PyUnicode_AsUTF8String(), PyUnicode_AsUTF8AndSize (), PyUnicode_AsEncodedString ()
DWTNDPZEMT 2 X BITL TSN,

UTF-32 Codecs

MUTZ UTF-32 codec API T

*

PyObject* PyUnicode_DecodeUTF32(const char *s, Py_ssize_t size, const char *errors, int *byte-

order)
Return value: New reference. UTF-32 T a— K& NNy 7 7 XFH| 1S size N4 hEFa— K

L. Unicode # 7Yz 27 b LTIRLE T, errors & (NULL TRWRS) T —NY FIEEELET, 7
7 # b M& Tstrict” TY,

byteorder 73 NULL TRV, 7a—XZG5Z 6NN, b A —X—T7a—FZHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 25 0 T. ANT—XDT®HID 4 N4 b byte order mark (BOM) 51X, 7a—XKEZ D
NA b A=Z =YD E X, BOM 13F5RD Unicode XFHNCa ¥ —ENEH A, *byteorder 2% -1 ¥
721 1 2 51E, 2T byte order mark [ FHCav—Xh 3,

TaA— RPET Lk, AT — XD RKIZFRTDONAL b —X—% *byteorder 12ty P LET,
byteorder 7% NULL ® ¥ &, codec & native order “£— FTRHI#HEL 3
codec 2MIAN & A X B2 & =& 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

ZHENE T, consumed HS NULL TR\ X, PyUnicode_DecodeUTF32Stateful () IFREBDATELRR (4
THIDUNIZNEZ DAL MR YD) UTF-32 N4 M2 25— LTHRVWER A, REDORTELLEANA
FRETa—RFEINT, Ta— RN MDY consumed WIS NE T,

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. A4 7 4 734 b+ —X—T UTF-32 > a—7 1 27 &h 7z Python
A4 PR L E T, XFHNIHEIC BOM ~—27 THED ET, T7— Y F X "strict” T, codec
DN EFE S 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, HIEUTONS b =X =T > TEIPNET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: big endian

byteorder 25 0 ® & &, HFISCFFNIHIZ Unicode BOM v —2 (U+FEFF) Tlag b £3, 20D
2 D0F— FTiE, %8HIC BOM ~— 273 dhg€A,

If Py_UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
codec 2MIFN % FA X B7- & & NULL 2R L £,

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() % T % & 5 1TBAT
LTS,

UTF-16 Codecs

LITX 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 =7 FTIRLE T, errors 1Z (NULL TRWEHE) =7 - GELEREL &
$o 77 4L MEIX Tstrict” T,

byteorder 73 NULL THRWHK, 7a—XFZ5 X 6NN, b A —X—TT7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: big endian

*byteorder 7% 0 T, ANT —ZXDEEH2 N4 FDINS b+ —K—<—27 (BOM) Zo7BHE, 73—
23 BOM D73 AN A =X =YD R, 2D BOM Z#ERD Unicode XFHNTa—L EH A
*byteorder 25 -1 2 1 Z o 728fE. $RTO BOM i3ih~nav—sh 3 (KTl \ufeff 7> \ufffe
DELELPIZHRDTLED),

TaA—= RPET Lk, ANT —XOBEITRIZFRTONL b —X—% *byteorder 12ty P LET,
byteorder 7% NULL ® ¥ ¥, codec & native order £— FTRHIIHEL 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 75 NULL DA, PyUnicode_DecodeUTF16() LRIU X 51
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BI{EL 3, consumed % NULL THRWEE, PyUnicode_DecodeUTF16Stateful () IEREDRTERMR
UTF-16 A M| (FBED AL MIRGEI Iy — v R7) 2257 - AR LEEA, INLHON
A MNWETa—-FREIhd, 7a—FEh A MR consumed ITRLUE T,

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. 24 7 4 734 b *—&—T UTF-16 =>a—7 1 7 X7z Python N
A MR LET, XFINIHEIZ BOM =2 THED T, TF7— 12 FFI3 "strict” TF, codec
DS e SEE S BT L FIE NULL 2B L £9,

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, HINEUTOANAL b A =X =it > TEHE PN 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#HE D £5, £hlSo
2 ODF— FTIX, JEHHIC BOM ~— 23 hch 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 DMAN B FAE XL =13 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() %M T 3 &k 51847
LTLEEW,

UTF-7 Codecs

LITiE 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>Y a— R X N7 size N4 b DXFF| s 5 32— F LT Unicode
A7 =27 FAFRL £T, codec St FEAE S BT X NULL 2R L %5,

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() L & 5 \ZEIfE

LE3, consumed 73 NULL THhW\WE X, KEDFTELEK UTF-7 base-64 T % 27— LEHA, F5E
BRETDANAL FHNETa— R, Ta— RL7=AA MR consumed 1KLL £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 A XD Py_UNICODE v 7 7% UTF-7 TZ>a— FLT,
Python @ bytes #7227 b L TIRL¥7F, codec 23S 2 FAEX B/ i3 NULL R L E T,

base64SetO HIEL O TRNE F, "Set O ¥ (DG E I S KAl EIR 2 #i 7 I WAlHis) % base-64
> a—FLET, baseb64 WhiteSpace WERTHRVWE &, ZBHXF % base-64 => 22— KL £73, 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 () M T 2 X 2ITBITL T &V,

Unicode-Escape Codecs

LUFE "Unicode Escape” codec ® API T

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 S DXFF s 225 Unicode
ATV 27 PRERLE T, codec DS 2RI L 725EITIE NULL 2R L £3,

PyObject* PyUnicode_AsUnicodeEscapeString(PyObject *unicode)
Return value: New reference. Unicode-Escape Zf#i\™ Unicode # 7Yz 7 b2 x> a—FL, fiR%z
bytes # 7Y =27 b2 LTRLE T, =7 UK strict” T3, codec 234} %2 H L 7235E121% NULL
ZIRLET,

PyObject* PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s, Py_ssize_t size)
Return value: New reference. Unicode-Escape %\ size THE XN/ RE ZFFD Py_UNICODE BNy
77%T>Ya—FKL, bytes # 7Y =227 ML TRLE T, codec 23fIFM 2 26H L 72355121 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 EE W,

Raw-Unicode-Escape Codecs

DITiX "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 TL Y a2 — KX N7 size N4 bDXFH] s 25
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 bE2 x> a— KL, &
R%E bytes A 70227 b2 L GRLET, 77— "strict” T, codec 234 &£ H L HEICIE
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 X N/ RX % HD Py_UNICODE
BNy 77%T>a—FL, bytes #7227 MZLTRELET, codec 234 % EH L7552 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

PLTFiE Latin-1 codec @ API T3 Latin-1 iZ. Unicode B DHEFID 256 IcHIE L. T a— FEHIIZZ D
256 7= =ML 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 EAERLET, codec DMISFZ R L 7235E121E NULL 2B 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 b2 LTRLET, 75— "strict” T, codec DM &2 EH L23E1CIE 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 THRE &N/ R I ZHfD Py_UNICODE %Ny 7 7 % Latin-1 T ¥
22— K L. Python bytes # 7Y =2 MZLTGRLE T, codec BHIHNZEH LHEITIE NULL 2R L
9,

Deprecated since version 3.3, will be removed in version 3.11: WA X A )LD Py UNICODE API ®—
HZ8C3; PyUnicode_AsLatinlString () ¥721% PyUnicode_AsEncodedString () ®EHT 5 X 512817
LT,

ASCII Codecs

LUTE ASCII codec @ APIT3, 7€y b ASCII 7= X720 2% L £F, 2ofioa— gz s—12ib
£7,

PyObject* PyUnicode_DecodeASCII(const char *s, Py ssize_t size, const char *errors)
Return value: New reference. ASCII T Y a— K &7z size N4 FDXFF s 25 Unicode 7Y =
7 MRAEMLET, codec IS EEL L7HEICIE NULL 2R L £5,

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCII T Unicode 7Y =7 b%Z x> a— KL, fEHR% Python bytes &
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T2 P LTRLET, =7 WX "strict” T3, codec MM ZEH L77-5E5121E NULL 2R L
%7,

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 # 7Y =2 MZLUTIRLE T, codec 23S 2 X H L /25EICIE NULL 2R L
iTO

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

2D codec 1F. %< DFA 73 codec ZEET ZFRICH DN S L 05 KT codec TT (EBX. encodings
Ry —=IIZ Ao TWABIEHE codecs DIFL AR, ZD codec ZoTWET), ZD codec &, XFDLY
I—FRR7a— RIHIEREMFENE T, IREXNZMERDOA TV 27 M __getitem__ () vy BV 74 V& —

Tz =Y R=F LTORIFNIRD FRA; HEFEPLS T U ARZUICHLTVWET,
BUT & 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 v &2{#ioT, size N4 DT >a—RKXh

72XFH] s 57 a— R LT Unicode A 7 =7 FEEKL LT, codec A% FEE X722 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 =7 b efioTx
Ya—FL, fR%E bytes A 7P 227 P LTRLUET, =7 —UHEIX “strict” TF, codec 25} % 2%
H U 72358121 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: WA X A )LD Py UNICODE API ®—
T 3; PyUnicode_AsCharmapString () %7:1& PyUnicode_AsEncodedString() ZfEH T2 X 51
fTLT7ZE W,

LT 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
Y= PTRLET, codec 3HIANZFIT L 725E121E NULL 2R L %55

K5I, Unicode [F8% K 38E % Unicode [T % R T8 F 7213 None (Z DXFEHIFRT %) 1ITRIS
HFRFUERD £ A

MIGRDTRAET 2B H 2 XY v Fid __getitem__() 4 VX7 = —X7ZFTT; EoT, FHHFEPY—7
VABEMSTH I ELEELE T, XIS 21T 5 TWiRW (LookupError i Z 5 X 572) XFEFK
WHRLTIE, Z#3TH3. Z20FFar—-L %7,

errors & codecs THEMEHLN LD LR UEKZRFD T, errors I NULL IZL T XL, F74+L b
o —DOFHEEKRLE 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: WA X A )LD Py UNICODE API ®—
#8TF; PyUnicode_Translate(). F7:1F RAD codec N—ZAD API Z{ERAT 2 XS5BT LTLE
ISAAN

Windows FH®D MBCS codec

BUFE MBCS codec @ API T9, Z® codec 3HIED L 25, Windows L2 THHTE, DRI
Win32 MBCS Z#6A% (Win32 MBCS converter) Zff-> Tk 9, MBCS (%7213 DBCS) i3> a—FiR
DM (class) ZRIFET, H—0x Yy a—FARZRTOI THRBRVOTHEREL TSV, fIHEhZ Y
a— FA3 (target encoding) 1. codec ZEHEIETVWE vy Y FOIZ—FRETERINTVET,

PyObject* PyUnicode_DecodeMBCS (const char *s, Py ssize t size, const char *errors)
Return value: New reference. MBCS TT Y a— R&N7z size XA b DXFH| s 2»5 Unicode 7Y =
7 bEERL FT, codec IS EIEH L5 EICIE NULL 2B L 3,

*

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize t size, const char *errors,

Py_ssize_t *consumed)
Return value: New reference. consumed %3 NULL @ ¥ ¥, PyUnicode_DecodeMBCS() LR UEWE%Z L ¥

. consumed HS NULL THRWE &, PyUnicode_DecodeMBCSStateful () ZXFHNDRBKIZH 5 < ILF N
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A FXFORIF N, b ETFTa— FET, consumed 12732 — R L7=ANA PEEMHL %3,

PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCS T Unicode A 7Y =2 b2 x> a—FL, fi#R% Python N1 b
ATV 27 2 LTGRLET, 7 — I “strict” T3, codec 23 % EH L 728551213 NULL 3K
LEd,

PyObject* PyUnicode_EncodeCodePage (int code page, PyObject *unicode, const char *errors)
Return value: New reference. FEESIN7za— FR=I %W Unicode A 7Y 27 b2y a—FL,
Python bytes # 7Y = 2 b %R L ¥ 3, codec H3FIF %X H U 725E12I1E NULL 23R L E$, CP_ACP 2 —
FR=I %W MBCS =y a—&XZHIS L TL X0,

N—Ta v 3.3 TEM.

PyObject* PyUnicode_EncodeMBCS (const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. size TIEE SN /RS ZFiD Py_UNICODE BNy 7 7 % MBCS Tx ¥
2 — K L. Python bytes # 7= 2 MZLUTIRLE T, codec 23S 2 X H L /25EICIE 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—HR
T9; PyUnicode_AsMBCSString (), PyUnicode_EncodeCodePage(), PyUnicode_AsEncodedString ()
DWTNLZMHHT 2 L5 ITBITLTLEZ W,

P AVAVE Ry §u BN

AVy FELU ROy FEEE (slot function)

PUF® API % Unicode 7Y =27 b B XUFHN 2 ATNCHD (BT, Eb06dXFHERLLTVET),
BEIIE T T Unicode 4 7Y = 7 b hREEZ IR THEARER Fr o TV ¥ T,

NSO E T, FIANFAELZIGEICIE NULL £721k -1 2 RLE T,

PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. DD FH|Z2HEE LT, #7272 Unicode SLFHNZARRL £,

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ ssize_t mazsplit)
Return value: New reference. Unicode XFFID VY X +%53#E| LT, Unicode XFFH» 575V R k%R
L%, sep 23 NULL D56, B TOEAXNFZHio THElZITVWES, ZhANDGE. f8E SN XF
S THEIEITVE T, KT mazsplit [AFETORENZITVE T, mazsplit DAL SIEDEIRUHIR %
BT ERA, DHEERDO Y X PNICIEDEIXFIZEAER A

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. Unicode XFH) 2 ITXFTRYID, Unicode XFH 5742 1) R+ %R
L%¥5, CRLF 3—AD0HITXF L AR LE T, keepend 75 0 DIFE. FEFERDO Y X FNIISITLFE %
EDFEE A
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PyObject* PyUnicode_Join(PyObject *separator, PyObject *seq)
Return value: New reference. ¥6iE L7z separator TXFHNH 57225 > —0 ¥ A% #EHE (join) L. EiSHE
R% Unicode XFFHITIELE3,

Py_ssize t PyUnicode_Tailmatch(PyObject  *str, PyObject  *substr, Py_ssize_t  start,

Py_ssize_t end, int direction)
substr 2% str[start:end] DAY (direction == -1 FSEHH—F. direction == 1 ZRE—H) T~V

FI2HEIC 1 ZIRL, ZhDHNOHEIE 0 ZIRLET, T —RAELLRE -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 DERANCHBLT 25 2R L £F, 0L EHE S NMEKITIA direction
(direction == 1 \FNEFFERER, direction == -1 FH/TEMREK) TMEKRLET, R EIIRIICT v 703
HOPoBFidA > F v 72T ROE -1 vy FRRODORP o8 E2RL, -2 13T 7 —2%
AU THIMERDZESNTNE 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 PERANCHBLT 25 2R L ET, 20Dk FEESNLMETTN direction
(direction == 1 \INEF MR, direction == -1 ZWFHFBR) THRLET, B EEIEINCY Y F2°
RO o lHGHiDA Ty 72T, ROME -1 B~y FRRODSRN o7zl 82K L, -2 137 3%
AL THIMEBRDSREINTVE I ERLET,

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 HRTIAEEERLET, =7 —NRELHGEITE -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
PEBLET,

int PyUnicode_Compare (PyObject *left, PyObject *right)
ZOoDXFA R L T, E5IBPE5IB LD/ NS WHE, EG5IBIEMOLE. BB G518 I DK
FWGERNMLT, 202 -1,0,1 ZIRLET,

ZOBEIE, KLz 212 -1 BT DT, PyErr_Occurred() ZMUH LT, T7—%2F v 7 INE
T,

int PyUnicode_CompareWithASCIIString(PyObject *uni, const char *string)
Unicode * 72 =7 b uni & string LB LT, E5IBPESIE L D/ NXWEGE, EG5IBNEMDE
ESIEDET B E D REFVGEICN LT, 2heh -1,0,1 ZRLET, ASCII =y a— RFE kX
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FHRFZ2ET OO RD 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, TOSH5D—20%RLET:

o NULL %, BISADSFEEL - SITRL £55
o Py_True L <3 Py_False Z. IELKHRTERFHTEL 7,

o Py_NotImplemented %. left & right D X5 HIINT % PyUnicode FromObject () DR LTz
IR LU E T, (JR3: in case the type combination is unknown)

op AN SN B{HIX, Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, and Py_LE ® ¥ 11 T3,

PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. Iz XFHNA 7Y =7 M format BX Y args »HAEM LU TRLUET;
ZDAY vy Fid format % args DL I RDBDTT,

int PyUnicode_Contains (PyObject *container, PyObject *element)
element 23 container PIZ®H 2 0 FX, ZORERIS U THELIIMBEIRLE T,

element [ ZHEZE® Unicode XFICAEERITE R IFNUIR D TR A, T —DEUEEEICIE -1 ZIRL
%9,

void PyUnicode_InternInPlace(PyObject **string)

518 *string 24 > 7L —ATINA (intern) LT, 51803 Python Unicode XFHA 7Y =7 + 45T
RAVEREHDOT7 RLVATRIFNUIZD R A, Fstring LFELWV., T TRINEEADXFHNBFET 55
BlE. Fstring IKZDOXFHNEHRELET (Z LT, TOBESINLFAINA 7S 27 VORIV Y V2T 0
VXYL, TTRINAEBEADLFHNA TS 27 bOBRBATV Y EA Y I VRY P LET ) £ THWD
BEE, fstring 3EFEET, TOFEFENAELES (ZLT BRIV M EA VI URX Y MLET), (FR:
ST Y MOV TEIRILFA L TR E Lzh, ZOBEIESIEA w7 » HSL (reference-count-neutral )
EEZTEIV; ZOMBENOHLERICA 7Y 27 POFTEHELZF > TW2 DI, BIECEIFOH 3R
W TIKAEAEHZFR > TWRBEPDOZDHEICRD £3, )

PyObject* PyUnicode_InternFromString(const char *v)
Return value: New reference. PyUnicode_FromString() & PyUnicode_InternInPlace() ZfAED
BbDT, WEERADHBXFINATY =27 b 2IRTH, FCEZFOINEFEAD Unicode X554
T2 VI T T (O ENEDD 7)) ZRERL T,
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8.3.4 27N ATT U I (tuple object)

PyTupleObject
Z D PyObject DH 7 XA & Python DX INA T =27 bR LET,

PyTypeObject PyTuple_Type
Z®D PyTypeObject DA ¥ AR ¥ AiF Python DX 7N BZRKIIL $7; Python L' A ¥IZHIT 5 tuple
ERLATY =2 T,

int PyTuple_Check (PyObject *p)
PWERING T2 b, RINBDY T RA DAL VAR ATHIGHICERRLET,

int PyTuple_CheckExact (PyObject *p)
PMRERINF TSI 27 MTy, OXINADY TR TDAL VAR ATRWERIRERELET,

PyObject* PyTuple_New(Py_ ssize t len)
Return value: New reference. ¥4 XD3 len Dz X INA TP 27 b 2IRLET, KKFT % & NULL
ZIRLUET,

PyObject* PyTuple_Pack(Py_ssize_t n, ...)
Return value: New reference. %4 X3 n OFiiziz X INA T 7 bR RLE T, KT % & NULL %
BRLET, X IVOMEEF®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 PADRAL Y REGRITE D, ZDRXTADY A XZIBLET,

Py_ ssize_t PyTuple_GET_SIZE(PyObject *p)
BTN p DI AXZIRELETH, p i3I NULL TR TRAELT, VATV 27 FREELTWIRITR
BRDERA; ZOBBIETLI —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. JRIIT 5 & p D low 25 high FTOMERURT XTI VDRAT A4 A %R
L. K5 % & NULL iR L EF, Python O3 p[low:high]l MU T3, VR FOKIELHDAL VT v
AT R—- P ENRTVER A,

int PyTuple_SetItem(PyObject *p, Py_ssize_t pos, PyObject *o)
p DT X INA T2 FAD, ME pos ICHEBF TV =7 hADBREANET T, WINTHIZ 0 &K
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LET, pos BHEEEZBEITWA5E, -1 238U T IndexError flff 2ty b LET,

AR ORI o NOBE T BAMDY £, Tl BERDA VTV AT TIHOERP A>T
WA, TOERIINT2SMEMEL£T,

void PyTuple_SET_ITEM(PyObject *p, Py_ssize t pos, PyObject *0)
PyTuple_SetItem() I TWETH, TI7—F=v 7 %iTbT., FilhEXTNEEANS & E SIS
IEE->TIEED FEA

FA:  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)

RINEYHFA T BEMHEZE T, newsize lZX TNVOFREXTY, RINVBEEBRERA T2
FEWSZEILHESTWVWS OT, ZOMBIZIDOATY =7 ML TEEZ =D LAZRBLWRLISNC
B TIRD FEA, XA a— FHOMOE T TITRERINTWIHEITIE. IOz Fo
TREDFEA . XTNVIHIHES A RORBETHEL I, BIILAEGEEICE 0 ZELES, 77
A7 ba—=RE xp OEPFFRHELATERATCIZR2 R L TIERD $8 A, »p DE XX 505
By FVIFNLD +p FHEINET, KBTS -1 #IRL. *p % NULL IZFE L T, MemoryError ¥
721X SystemError #iEH L 3,

int PyTuple_ClearFreeList ()
freelist 227V 7 LT, MRS ERZBEZRL T,

8.3.5 Struct Sequence ¥ 7V b+

struct sequence 4 7Y = 27 M namedtuple() A 7Y =7 b2 C AT 27 VT, DF D, FOER
WEEEZEL T 7R TEIENTEDL Y —F7 Y AT, struct sequence 2T 5121k, FIRED 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 B Z AR L £5, R
NBBD A4 > AR R PyStructSequence_New() THEBRTEE T,

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence Desc *desc)
struct sequence BTH % type & desc &b L ITEF DG THHLL 3,

int PyStructSequence_InitType2(PyTypeObject *type, PyStructSequence Desc *desc)
PyStructSequence_InitType LRI TE D, I LAHEICIE 0 2. KWL 55T -1 ZIRLET,
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N— g v 3.4 TEM.

PyStructSequence_Desc
£ % struct sequence D X X7 — X 2R L £ 9,

Z4—ILEF con® =03

name const char * £ % struct sequence D]

doc const char * T 3D docstring NDRA ¥R, FFEWT 35
A& NULL

fields PyStructSequence_Field#i L WAID 7 4 — )L R 2 MM L 7 NULL #&¥5 X L7z Ao

* ANDRA V&R

n_in_sequendeint Python fITRAIfE 27 4 =LV RO (b L XTI LE 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 | Ehk
4 -
LE
name | const | 74 — /L FOHKHEL, b LAFNDOTFENLT7 4 =L FDOVU X FOKEZRTHER
char NULL, &RIDRVE FI12T 285813, PyStructSequence_UnnamedField % FE L

* 3

doc const | 74 —/LR®D docstring, A3 53551 NULL
char
*

char* PyStructSequence_UnnamedField

7 4 =V RAZHFDIRNE FF 27D DR HE,

PyObject* PyStructSequence_New (PyTypeObject *type)
Return  wvalue: New reference. type D 4 ¥ A X VR EHERL F T, type &
PyStructSequence_NewType () 12X » 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, BARF =z 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 7 4 — FITMH 0 ZBEL F 3 PyTuple SET_ITEM() D X512,
ARLIETDA VAR Y A L TOAEHTNETT,

AR ZOBEIE 0o NOZRE T BARD” £7,

void PyStructSequence_SET_ITEM(PyObject *p, Py_ssize_t *pos, PyObject *o0)
PyStructSequence_SetItem() FFED~< 1,

AR ZoBEIE 0o NOSIRE T BATD T 3,

8.3.6 UXrATTxU b

PyListObject
ZD PyObject DY 7 XA FF Python DY R AT 27 P eRBLET,

PyTypeObject PyList_Type
Z D PyTypeObject DA ¥ AR Y A% Python DV A MIERIHL £3, Z4Ud Python L 4 ¥iZBIT 3
list EFALA TV =7 MTT,

int PyList_Check (PyObject *p)
pBVANETO 27 v, VAMNUDY TR TDA VARV ATHELGEICEERLE T,

int PyList_CheckExact (PyObject *p)
pHVAMUATO 27 b THD, DOVAMIDY T I 53 ZADA VAR ATRWGAICEZERELET,

PyObject* PyList_New(Py_ ssize t len)
Return value: New reference. %4 X205 len #i7z VA MA T =7 b ERLET, KT 5 & NULL %
BLUET,

AR len D0 XDKREFVEE BINZVAMATY 27 FOBEZITIENULL 23ty PSR TVET, &
DT, PyList_SetItem() TAMIIA TS =7 vty 5% Tl Python a—RFZZDA 7Y =2 b
LT, PySequence_SetItem() @ &5 MR API ZHRAH L TXWIF A,

Py_ ssize_t PyList_Size (PyObject *list)
VAMATIcr b list DEIZRLET; VAMATY 27 MZBITS len(list) R T,

Py_ssize_t PyList_GET_SIZE(PyObject *list)
~278vB X TTE/ 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 MA T 27 FVAD, Ul index IZHBF T =0
FRIRLET, MBIXIFATHIBENDHD, VA MUGLLDA VT v 7 AP R-F SN TVER A,
index DHEIFZHEZ T 2%, NULL %3R8 LT IndexError flfA %2ty FLET,

PyObject* PyList_GET_ITEM(PyObject *list, Py_ssize_t i)
Return value: Borrowed reference. %27 0y TT &/ PyList_GetItem() T. TF7—Fzv 7% L%k
Ao

int PyList_SetItem(PyObject *list, Py ssize t index, PyObject *item)
VAME TV 27 PNDOME index 1. AT T =7 b dtem ZFHALE T, A LZHEICIE 0 ZRLZE
T index DEIFHEBMI TWBHE, -1 3B LT IndexError kv FLET,

AR ZOBBUL item NDBIE T HAMD” £F, o, BELEDA VT 7 RITTTIHIOERNA -
TWaHE. ZOERBINTI2SRMEMEL T,

void PyList_SET_ITEM(PyObject *list, Py_ssize_t i, PyObject *0)
PyList_SetItem() X7 RICXZEET, TI7—F v 7 2ITVEREA, TO~rE, HLYXT
DERERE AN Z L DRWEICERE ANS L ZIZOAEVET,

AR Zo~rnaiditem NOBRE T BAWMD” £F, £z, Pylist_SetItem() LiE- T, BHEDE
FWZADPECTHEEIMMIAONDI AT 27 bAOBHENE LEEA ; ZORR. list FOfiE i TS
AN TWELA T2 b BREYV Y =T 25|ERILET,

int PyList_Insert (PyObject *list, Py_ssize t index, PyObject *item)
FH dtem VYA D list DA VT v 7 R index DRNICTHALE T, 35 0 I RLET, KT 2L
-1 ZRL, #st ety bLET, list.insert(index, item) IZFHMIL 7=HEET T,

int PyList_Append (PyObject *list, PyObject *item)
ATY = b item % list ORRBIEMLE T, B2 0 ZIRLET; KT s -1 2iRL., stz
v FLE7, list.append(item) {ZHHMBIL ZH8EGET T,

PyObject* PyList_GetSlice(PyObject *list, Py ssize t low, Py_ssize t high)
Return value: New reference. list WD, low 228 high FTD 7727 v 52 VAMNERLET,
K3 %5 NULL #iRL. flstety b LEF, list[low:high] ICEMLZWEETT, 7L, VR
DREPHDA VT v 7 RFHKR—FERTVERA,

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
low & high £TD list DR Z A4 A%, itemlist DNEFIZ L E3, list[low:high] = itemlist & il
DIEAET T, dtemlist \& NULL TH K<, YR PORA (FEEARA T 1 ZDHIFR) 122D %3, L7
B0 &2, RBLEGEICE -1 ZIRLET, 2L, VALOREPLDA ¥ 7T v 7 AdHKR—hEh
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TWVWEHE A,

int PyList_Sort (PyObject *list)
list ODNEEA YTV —RXTY— b LET, BILEERIIZ 0 2, KMLEZEEICIE -1 BIRLE T,
list.sort() R U T,

int PyList_Reverse (PyObject *list)
list DEFZA VTV —ATRELET, RN LEHEICE 0 2, KBLAEBEICE -1 2L ET,
list.reverse() [ LTI,

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list DINBEDB A0 7efilc X INA T =7 M 2R L ¥ F; tuple(list)
LRI TS,

int PyList_ClearFreeList ()
free list 227 V7 L3, MRS EEZBEERL T,

N—Ya ¥ 3.3 TEM.

8.4 Container A7V k

8.4.1 HEA T U I (dictionary object)

PyDictObject
Z D PyObject DY 7R A 7i& Python OFFEA 77 b ERHALET,

PyTypeObject PyDict_Type
Z D PyTypeObject DA ¥ AKX A% Python OfFEZEBLE T, ZOA7Y =27 M, Python L A
YIZBF S dict EFALA TP 22 FTT,

int PyDict_Check (PyObject *p)
SIBDEEEL TV 2 7 P REEROY TR TDA VAR ADLEICERIRLET,

int PyDict_CheckExact (PyObject *p)
p DEEL T =27 b THD, POFEROY T I 7 ADA VARV ATROWESICERZRLET,

PyObject* PyDict_New()
Return value: New reference. ZEDHT-72EFE LR L ¥, KT 2L NULL Z:RL £73,

PyObject* PyDictProxy_New(PyObject *mapping)
Return value: New reference. 3~y 7L 7Y =7 Mz LT, #tAH LERICHIR X7z types.
MappingProxyType 7> =7 2R L %3, M. ZOBKIIEINTRWS 5 28 (non-dynamic class
type) D2 I AFEPEBEINKLVE DI 2 —%2FRT 272D IfHbNE T,
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void PyDict_Clear (PyObject *p)
BUERHEIC A>TV A2 TOXF — L HORT ZRELTHRICLET,

int PyDict_Contains (PyObject *p, PyObject *key)
& p T key Z)U\O“CL‘%#*U%L?TO p DEZHED key IT—HLEAIE 1 2RL, 2hBLoSHE
30 ZBLET, T7-DHE -1 ZRLET, ZOMEUX Python DI key in p LTI,

PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p E[E)CF — EHDORTNA o 7l inFHEELRL 3,

int PyDict_SetItem(PyObject *p, PyObject *key, PyObject *val)
T p T, key X —2 LT val ZFALE T, key 1& vy > 2 0[8E (hashable) TRFIUIR D 8 A,
Ny T aA[RETR WA, TypeError ZiXH L9, MY LAHEICIE 0 2. KB LHEICIE -1 28
LET, ZOBEBII val NOZEZHAID 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)
HEpPoXXFH key BF— T2 MV ERRELET, key DRFFICRIFIUR, KeyError Tk L
¥9, BNL7HAIE 0 2, KRLHAEIIE -1 ZRLET,

PyObject* PyDict_GetItem(PyObject *p, PyObject *key)
Return value: Borrowed reference. ¥f& p NT key ¥ — 2323727 bRl RBLE T, F— key
FAE LR WEEITIE NULL 23R L £ 525, fisbzty b LEEA,

_hash_ O XYY R __eq _O) XYy FOMUH LAICEZ 2FMIHIEN 2 Z L ITHERLTLE
XV, T —EWEXE 1. RODIT PyDict_GetItemiWithError() - T EE W,

PyObject® PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. PyDict_GetItem() DERBTHINEIRL T8 A, HINNRELE
BlE. Bt ety b LIeETNULL 2R L £3, F—2FELRD2 o5&, HlSbz 1y b #7712 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 O XY v F% __eq O XYy FOMUIHLHFR, —RNRXFIF TS =27 b DIE
RAICE Z 2543 MEIE N2 2 CERELTAESI WV, T 7 —2WEIE 2 2E. RbDic
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PyDict_GetItemiWithError() ZfHoTLZ&E W,

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobs)
Return value: Borrowed reference. 23U Python L X)L D dict.setdefault() &AL TT, b LHN
R, TFE p 25 key KNICT2MEEZRLET, F—2FFICRIFIIE, B defaultobj ZHHA L defaultobj
ZIRLE T, ZOBRII, key DNy ¥ 2B RREFHAZ L IHI A IZFHES 2 D T3, —ERTLH
P L EE A

N—a v 3.4 Tl

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. FFEHENDRTDEFENDIA 57z PyListObject IR L E T,

PyObject* PyDict_Keys (PyObject *p)
Return value: New reference. HFENDRTDF = A o7z PyListObject iR 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)
HENOEZDHZIEL 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 #ZEFLCERD FHA, HFEERELET IS, F—IH0T2HEEEFELTD
RERICEDF LN, F—OEEEZEBELRVWI EHEHETT, UTAlZRLET:

PyObject *key, *value;

Py_ssize_t pos = 0;

(KDR=12%i <)
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HIDR— % 5D E)

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)
<Xy AT 27 b ORTOHERID > T, KIEWIZF — /[HEORT ZEFE o 1TBML £, b 13FF
E». PyMapping Keys() ¥£7:1& PyOvject_GetItem() ZHR— b T EHAONLDA T2l MITEE
T, override WERSIE, a DF—L2—HIT 232X -2 b IZH 3B, BIFORTEZBEEMI T, Fhlst
DHFEF b DF—IC—ET2F =1 0 KRVWEZOHEBMZITVWET, BHLHEIE 0 ZEL, fl
NpEHENTGETE -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() F8 518D "keys” BEZ R LR VWEECF—/ERT DS —Fr Y A2 RIET 3
ZeEHDERTA, RIILIZGEAICE 0 2R L., fIAsEHIALGEICE -1 ZRLET,

int PyDict_MergeFromSeq2(PyObject *a, PyObject *seq2, int override)
seq2 NDF — /[ERTZFo T, #H o ONEZEHLIDME LD LET, seq2 1X. ¥—/fHORT &
AR LREX 2 ORIEAREL 7Y = 7 b (iterable object) 24T 5 KIERIREA 7' = 7 b TRIF NI
DERA, BRTZ2F—DFEET ZHE. override BER SIXFBICHB L 1zF —%2F W, 25 TRVIGES
FRICHB L F—2fug 3, RIILGEIE 0 2R L, fistskitdhfaicid -1 2RLET,
(RO ELANZ) & fifi7z Python 2 — F2FH & LTO XS5 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 ()
free list 227 V7 LT, MRS ERZBEZERLET,

N—ar 3.3 TEM.
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8.4.2 Set 77>z b+

D+t 7P aryTid set & frozenset DM API ICOWTH LA ANRE T, UBTHMHAL 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 o (Pylumber_And(), PyNumber_Subtract(), PyNumber_ Or(),
PyNumber_Xor(), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract(), PyNumber_InPlaceOr(),
PyNumber_InPlaceXor() &%) 2o THRHTE 3,

PySetObject
Z D PyObject /AL 7=8IL. set & frozenset MADHIT — X ZHRET2DICHVWOLNE T,
PyDictObject LA U & 512, NEWVESE (set) I L TUE (X T LD L SIT) BESF A X THD, 25T
BROESIIHLTE (VRAMERILES Q) AIERDOAEY) 70y 7 2HVE T, ZOMEKROED 7 4 —
AVRD, FERFATEEINSAREN DD B L EZTTFE WV, IRNTOT 7L RiE, MERDOHOEZ EEH
EF20TIERL. 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,

DgEDRIF 2 v 7<= 7 BIZTXTOD Python 7Y =7 MHT2RA Y RIHLUTEMEL £3, ARk, av
A2+ 77 RETRTDA 7 L— FAlfEZR Python 7Y =7 M L TEEL 25,

int PySet_Check(PyObject *p)
p D set DEDYTRATDA T2 N THD L XIT true ZIRLET,

int PyFrozenSet_Check(PyObject *p)
p 2 frozenset MZ DYV T XA TDA T =27 b THBE X true BIRLET,

int PyAnySet_Check (PyObject *p)
p W set B frozenset . HEIVEZDY T XA TDATI =7 M THIUL, true ZIRLE T,

int PyAnySet_CheckExact (PyObject *p)
p 7 set M frozenset DEHLLPDA T =27 P THDI L ZIZ true BIRLET, Y744 FDA TV =
7 MIEAERA

int PyFrozenSet_CheckExact (PyObject *p)
p B frozenset DA TP 27 b TH DL ZiZ true ZIRLE T, ¥ 7 XA TDATIV 27 MZEAEHA,

PyObject* PySet_New(PyObject *iterable)
Return value: New reference. iterable VR IT ATV =7 b2 EZLHFH LW set BIRL £3, idterable
NULL D& %1%, ZED set ZIRLE T, R L7ZSH LW set 2, KL 75 NULL 2R L ¥ T, iterable 23
4 7L — FARETRWIGEIL, TypeError ZXH L F 3, TOA VA F7 7 Xid set Zab—F 5L =i
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X FET (c=set(s))s

PyObject* PyFrozenSet_New(PyObject *iterable)
Return value: New reference. iterable 25R§A 72 = 7 b EETH L\ frozenset ZiR L £F, iterable
53 NULL D ¥ ZlE, ZEOD frozenset iR U E T, BINRHCIEHT LW set &, KEURFIZIX NULL Z3iR L ¥ 35,
iterable 234 7 L — FRAIRETIRWVWHE . TypeError ZiEHI L %9,

DIBEOBEe~ 7 1ld. set & frozenset EZDH T RA TDA LV RAEX AW L THETE %7,

Py_ ssize_t PySet_Size (PyObject *anyset)
set X frozenset DA 7V =7 FOEIZIEL %F, len(anyset) LR U TT, anyset B set .
frozenset BXUIZDH T XA TDA T =7 M TRHROVWEEIX, PyExc_SystemError ZiEH L ¥ 35,

Py_ssize t PySet_GET_SIZE(PyObject *anyset)
I —F v 7 ETDLEV, PySet_Size() D~ afE,

int PySet_Contains (PyObject *anyset, PyObject *key)
Romoizt 1 %, ROobohkholzt 0%, 7 —PEAELREZESE -1 2BL 73, Python @
__contains__() XV v REE->T, ZOBBIIIENY > 2 set & —Fi7%2 frozenset ICHEITEHLL £
VAo key D3Ny ¥ aA[RE TV G, TypeError XM L ¥ 3, anyset 3 set, frozenset KU Z DY
TRATDATY =7 b TOIEGEE PyExc_SystemError %A L E T,

int PySet_Add (PyObject *set, PyObject *key)
set DA Y AR YA key ZBMUE T, frozenset I L THENEL £F (PyTuple_SetItem() D&
1T, D a— FIZHZ 2HTDFT LW frozenset OEZHD 2 7DICHHTEE ), KL% 0 2, &
LS -1 ZIRLUET, key BNy ¥ 2 A[RETRWEEIX, TypeError ZEH L E T, set ZREL T3
ROV E L, MemoryError %A L E T, set 2 set ZDH T XA TDA VARV ZATRWEGE
¥, SystemError ZiEH L E7,

DIBDOBEEIZ, set £ ZDY TR A FIZH L THFBET S, frozenset ¥ ZDV 7 XA FAIWIFHATEEH A,

int PySet_Discard (PyObject *set, PyObject *key)
key BROM o T, HEHIFRLES 1 ZIRLE T, ROorokhoks (MIDETIC) 0 ZRLET, =
T —DRELLEGEE -1 ZIRLET, key 3L TH KeyError ZiXH L ER A, key D3Ny & 2A[HET
RWBEE TypeError ZiXH L £3, Python @ discard() XV v Rei#E->T, ZOBEKIIIENAY > 2
set & —RV 7 frozenset ICEML T8 A, set B set DEDY T RA TDAL VARV RATROVE &I,
PyExc_SystemError ¥t L 3,

PyObject* PySet_Pop(PyObject *set)
Return value: New reference. set DHDELZD NPT E2HLVWSHEERL, 2047V 27 b %
set OHIBRLF 3, KBMLKS NULL 2B L F 3, set HZEDHEITIE KeyError ZiEH L E3, set 7Y
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 3§, BRSO ERZBZIRL XTI,

N—Ya ¥ 3.3 TEM.

8.5 Function #7>x7 k

8.5.1 Function #7727 ~

Function 4 72 = 7 FEHOBEBITDO T H T,

PyFunctionObject
BRucfEibh 2 C offiEk,

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. 3— KA 722 b code WEHEMT SNTH L WEBA 7Y =7 P EIRL
FT, globals X ZDBEBMN S 7 7 ATE S 70— "\AVEROBEETRIFNIRD A,

BED R F 2 XV P YFHNCARNET— AT 27 b oIS ENE T, module & globals 7> & HX
BENET, 5IBDT 7V MERTY /77— a2y, 78— %I NULL ICERESINFE T, qualname
B e EICEICEREINE T,

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
Return value: New reference. PyFunction_New() WZITWETH, B A 72 =227 FD __qualname__
BHCMEEYLY FTEE T, qualname 312 =a— KA 7Y =2 5 NULL TR < TEkbh £H A, NULL
72 o286, __qualname__ JBMICIX __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 WCHEMNIT SNIza— A7 27 PEERL
7,

PyObject* PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. A 72 = 7 + op WZE#ET I H417z globals fFE %R L 3
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PyObject* PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. B 7 =27 b op @ _ module_ JBWRRLEFT, ZhuaidH
BIXEY 2 —VADLFFHIMA > TWETH, Python Ia— Fhrbfior 7Y =2 b ety bERZ LD
HHET,

PyObject* PyFunction_GetDefaults(PyObject *op)
Return value: Borrowed reference. F(A 7 =7 ™ op DEIBDT 7 )V MEEZIRLE T, 518X T
JU7 NULL 1272 D £55

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
BEBA 727 b op DEIRDT 7 NV MEEFREL 3, defaults & Py_None 2> X 7L TRIFIUIWIT
FE A

KU 7-RRX, SystemError ZRAEXH, -1 ZIRL ¥,

PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. A 7Y =7 b op IKEREIN2/ v —Y v 2B L ¥, NULL 2
cel #7227 FOXRINVTT,

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
BEA 727 b opl2Z7 0=V ZBELET, closure ¥, Py_None L Iidcell F 7Yz DXT
NTRFNILD FEA.

B L 72HFl, SystemError 2 HEAEIHE, -1 ZIRL ET,

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. A 7 =227 b op D7/ 77— a Y &R L E T, B EIXEIER
RE7REEE D NULL IS D £3,

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
BA T 2o op D7 ) 7= a v ELET, annotations [ FEFEE D, Py_None TRIFIUIZD ¥
A

KU 7-RRX, SystemError ZHAEXH, -1 ZRLET,

852 A1VRAVAXY Y RATT ¥ b (Instance Method Objects)

A VARV ARXY v Rl PyCFunction DTz DZ v X—=TH Y. PyCFunction 7 7 AX T =7 MINA
YRTB00H LV AFTT, ZHIELETD PyMethod_New(func, NULL, class) OFFUFH L 2B E#Z
£79,

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) JHICHEERLE T, 87
X —ZIE NULL I TEFEH A,

PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. fEEDWUIH UAIREA 7Y =7 b func o7l XY v FET T =
I ERIRLUET, BB func 3XY v FARUCHEN 2ITHUHENEZ LTIV =27 M T,

PyObject* PyInstanceMethod_Function(PyObject *im)
Return value: Borrowed reference. 4 Y AR YA XY v K im IHEMT SNEHA 77 v ERL
£9,

PyObject* PyInstanceMethod_GET_FUNCTION(PyObject *im)
Return value: Borrowed reference. PyInstanceMethod_Function() D7 BfRT, =I5 —F =z v %
TVWEHEA.

853 XYy RrFITZxo

Ay FREBA 7Y 27 MCRBERTOET, XYy FIHEICH S I—F—EHDZ 5 AHBEN TS
DTF, FEEIRTVWREVAY Y F (ZF5RF TV 27 MCHREBENZAY Y F) BT 22 e TEEEA,

PyTypeObject PyMethod_Type
Z D PyTypeObject DA Y A XY A% Python DX Y v FERIZRE L ET, ZDOA 7T = M. types.
MethodType ¥ LC Python 7B Z'J AZRHENTVET,

int PyMethod_Check (PyObject *0)
0 MYy FA 7T 27 b (PyMethod_Type B TH 2 ) HEIWCEZIRLUET, X7 A =&KX NULL ITTZ
FE A

PyObject* PyMethod_New (PyObject *func, PyObject *self)
Return value: New reference. {FEDOFEUH LATREA 7P 27 b func £ XY v FHRRBEINZNE A~
AR VR self MBI AY Yy RATI 27 b 2IBRLE T, B func &, XV v R2PESHE N
FRCFEUHEI NS A 7Y =27 b TT, self 13 NULL ICTEFHA,

PyObject* PyMethod_Function(PyObject *meth)
Return value: Borrowed reference. XY v ¥ meth WCBEEMIT SN TWAIEBA 727 P EIRLET,

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 ICBETIT SNz f VAR 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 3§, BRSO ERZBZIRL XTI,

8.5.4 LILATZ U b+ (cell object)

T (cell)) ATV 27 MR BBORa-THhEBREANIZEBIrFEET DI ONET, BUIEE
BUZOWTER S, FADEZEELET; COEESRBRTIEAX Yy 7 7L — 2128 58— VEBITIE,
FDRARYy 7 7L —LOAMUTRICHEZSELTWEELICHTBEBHEAAD 2T, AL TREINHEICT 2
2T 2L, vAATI 27 FEEORDDICTELADENEDNE T, ZORALA TV =7 b 2lio HESHR
(dereference) &, 41 ¥ &7V R X o THERENI NS P I —FHNTHR-FENTVEIHERDHDET; LI
ATV M7 7 AL, BEIMCHEESRIGEZ D $8 A, LEEMAOIRTE TR, LA TP 27 ME
BRI T2 720 3T

PyCellObject
A TY = MifEDNS C BIEERTT,

PyTypeObject PyCell_Type
AT 27 MITHINT 2BA T 27 M T,

int PyCell_Check(ob)
0b BENFTY 27 PDOYEICEZIKELE T, ob & NULL TH - TdAD T A,

PyObject® PyCell_New (PyObject *ob)
Return value: New reference. fH ob D Ao 7=l 47V =7 b EERLTRL 3, 5180% NULL
WLTHEDLFEVEEA.

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 T, cell H3IE NULL 220t TP =22 b TH
EHEIPIEFF v LERA,

int PyCell_Set (PyObject *cell, PyObject *value)
AT T2 cell DNE% value ITHRELET . ZOBBIIHTHEDLLOLETORNFIIHNT 2R %
R %3, value & NULL TS FEWVER A, cell 1ZIF NULL TRUINIRD R A cell HikL At T
7 FNTRWEE, -1 ZIRLES, 328 0 ZRLETS,

void PyCell_SET(PyObject *cell, PyObject *value)
ENFATI 2T cell DIE% value ITERELE T, ZIAT Y MIWT 2EBIIRL BEDLDDF = v
ZI3MMBITOVER AL cell 13IE NULL TRIFNUIR ST, 2okt 7Y =7 P TRIFIRRD 8 A
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8.5.5 I—FATZxV b

a—F A7 =2 b (Code objects) 1& CPython EEHEDIKL NUVLFHEME DTS, &4 7Y =7 MIBBUTHME
ENTVWRWIITARED — FORZRIL TV T,

PyCodeObject
A—FFAT7Y 27 PRRBTLOHHEINS CElR, ZORO 7 4 — FIIARTH ZH NG
35,

PyTypeObject PyCode_Type
ZAUZ Python @ code B%RIIT 5 PyTypelObject DA VARV A TT,

int PyCode_Check (PyObject *co)
co S code A7z FDELZICEEZRLET,

int PyCode_GetNumFree (PyCodeObject *co)
co ND HMHZEH (free variables) D EIRE L F 3,

PyCodeObject* PyCode_New(int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags,
PyObject *code, PyObject *consts, PyObject *names, PyObject *var-
names, PyObject *freevars, PyObject *cellvars, PyObject *filename, Py-

Object *name, int firstlineno, PyObject *Inotab)
Return value: New reference. il \Wa—RA 727 b2 RLET, 7L — Lo 2ERNT 27DITK I —

DA—FF TV =7 b BPRBEREEE. RO DT PyCode_NewEmpty () ZRA L TL7ZE WV, NS Fa—
FIIHBICEH I N B 72D, PyCode_New() ZEHEMOH T ¥ Python OFFMlIN—Y a3 YITKFELTL
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 () Wl TWE TH, fEEHT D 72HD "posonlyargcount”

DEMENTVE T,
N—a 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, fEEINLT 7 4 V4, B4, Bk
TESTERLET, BEN/2a—R A7 MIIRHLTOD exec() ® eval() FEFINTVERA,
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8.6 TDMDATT I b

8.6.1 77AIATS U+

I 5D API X, Python 2 DMHARAALD 7 7 ANA T =227 bD C APl ZRIEBLI 21—+ F572DDHD
T3, 2Bl B C F4 77V THR- PN TVWE Ny 7 7% 1/O (FILE*) [ZfHZ =D iIcflibi g3,
Python 3 Tl&., 77 AL 2 A MY —2AEB3H LWV io BV a— L EBFHIN. £ 0SS DIEL LAY 7 74F
Z1/0 O RICWK ODDENERINTVET, FTTHRASINTVIHEEIE. Zhsofi L API offifl7Z: C
FoR=THhH, A VEXFVEXTONTHWZLT —@BHANIFANTVWET; H¥—F =7 1 —0Da— RFIRb DI
io @ API %2ffi5 Z e pHERI N E T,

PyObject* PyFile_FromFd(int fd, const char *name, const char *mode, int buffering, const char *en-

coding, const char *errors, const char *newline, int closefd)
Return value: New reference. BEIZHDPNTWE T 7 AN fd D7 7 A VT 4 A2V T XD 5 Python O

T7ANE T2 P RERLE T, 518 name . encoding . errors . newline 12k, 77 # /L FDf
LT NULL DM 2 %5, buffering 121 -1 ZHEELTT 7 AL FOEEME S e B TEE T, name (XK
ENDHDTIH, BITHBEDTDITIRENT VT, KT 2L NULL 2B L £9, & D afElvL518o
fRHE. io.open() BABD FX a X Y P EBRLTLIIZE W,

EE: Python A MU —LEZHEDONY 7 7V Y IEEEDOID, 7 7 A LFBRFD OS LDy
77V eHHT A A LME (PHlERT—XIE) RegFEILE T,

N— a v 3.2 TEHE: name BIHDMEH,

int PyObject_AsFileDescriptor (PyObject *p)
p CEHESISNE 77 ANT 4 A7V T X% int L LTRLET, A7V =7 MBELRS, Z0OEL
BLUET, BETHRWES, A7 =27 M2 fileno() XYV v RBHIWEFESHLET; 2OXY v FOIR
DEX. 7 7 ANV TFOEE L TGRENZBEHTRITIUIRD $XA, KRT 2PN EHRELT -1 %
BLUET,

PyObject* PyFile_GetLine (PyObject *p, int n)
Return value: New reference. p.readline([n]) Y[FU T, ZOMKIIA T =2 b p OBITEHAM
LES, pld7 740 F 7Y 22 bd, readline() XYV v REFOMSLLDA T 27 P THLEVEYR
Ao n D30 DEFE, ITORIICEMRR CIEMIC 1 TRFHARLE T, n 20 XKD RZTFAUX n XA ML
FOF=2FHAELERA; o T, [TO—ELZIIREINIGEVDHDET, EHELOHAETH, ik
HLBT CIZ7 7 A L ORIICERE L 7581374 % IBRLE T, n 230 X h/hEdhid, REicH
DT 120 % FAELE T, FQI7 7 A L ORENIEE L 723558121 EOFError 23X L £ 9,

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
io.open_code() DEHDIRLHWZ LEZL T, 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 DMRFEESNTVE T,

userData RA > RE7 v ZEBIEINE T, 7y 78RS V24 20 6O EA S 0d LK
WDT, ZTDRA ¥ RIZEH Python DREEZSBINETED D VA,

D7y 7BBUEA VR MREDLNEZ I EZERILTWA 2D, EY 22— frozen REY 2 — LT
H %7 sys.modules IZH AFHAIRERES 2= TH 2 DT> TVWERHELZRWTIX. 7 v 7B
DEITHIZH LVEY 2 — L% A VR—FTE2DIEFBETTL XN,

WolzA 7y VEBPRESINTZS, HIRPESIZ D TES, B 5D PyFile_SetOpenCodeHook ()
DOMETHUIEKEBRLET, OB LIz 23, 4 Y2 =7V ZBgHbInToREE, -1 &R
LThHINZEEY P LET,

ZOBIIE Py_Initialize() X DANCHOHLTHLRTT,
51 L T B&E A N> b setopencodehook XM L FE T,
N— a ¥ 3.8 TEM.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
F T2 o BT ANT T2 b p ITEEIAALFET, flags DY K=V 3F 5777
Py_PRINT RAW 2 T3, COV7F7%IEETHE. A 7Y 27 MZ repr() TWEHRL str() Z#EA
L7MEREZ 7 7 ANMICEESHLE T, RILIZEEIIE 0 R L, KT 52 -1 2R L CGHEYIREIZ
vy PLET,

int PyFile_WriteString(const char *s, PyObject *p)
XFH| s BT 7 ANFTY 27 b p I THEEHLEY, HALLGEEITE 0 ZIBL, KT 2L -1 28
THEyRAsN ey FLET,

8.6.2 EXa—IJ/LAT 1Y (module object)

PyTypeObject PyModule_Type
Z D PyTypeObject DA ¥ A XV AlX Python DET 22— A7 =27 MIZRBLES, 2047
7 M. Python 7B 25 A2 types.ModuleType & L TAENTWE T,

int PyModule_Check (PyObject *p)
PWEY 2 —NA T2 "PEI 2a—NF TPz MDYV TR T THD L ZICHEEZRLET,

int PyModule_CheckExact (PyObject *p)
pBEI2a—NFTI I bT, POEIVa—NA T2 bV TEATTRVE ZICEZRLET,
PyModule_Type.

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ J&MEIC name BDRESINTZH LVES 2 — LA TP =7 b
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ZIRLES, £EY2—/1D __name__, __doc__, __package__, __loader__ BHEIZMEIBA>TVWET
(__name__ DIAMIET None T ); __file__ BHICEZ ANZDIFFFESE LAOEETT,

N—=Ya ¥ 3.3 TEm.
N—Yar 3.4 TELHE: __package__ ¥ __loader__ | None WKKEINF T,

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule_NewObject () WZHITWE 53, name & Unicode 7Y =2
FTIE#% < UTF-8 T Y a— RENEXFHITT,

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module D% H{2EM 2 EET 2HEA 7V 27 P RIBRLET; 2DA
Tz ME EV2—NAA TV D __dict__ BELFEIUDDTT, module DEI 2 -4 TV =
ZF (BLBEY 2—NF TV 27 POV T XA T) TROEEIX. SystemError 2353AH &4 NULL %K
EhET,

BREY 2 — ATk, Y 2—10D __dict__ REEEET 2 XD b, PyModule *() B XU
PyObject_»() BAEZ M5 Aot £3,

PyObject* PyModule_GetNameObject (PyObject *module)
Return value: New reference. module ® __name__ DEZRLET, Y a— AN ZOEHEZIRAL T
W WGER X FHNIE TR WSS, SystemError #iEH LT NULL 2R L 73,

N— 3 v 3.3 TEM.

const char* PyModule_GetName (PyObject *module)
PyModule_GetNameObject () IZHBITWVWE T A, 'utf-8' TTYI— FE N/ name ZIRL F 7T,

void* PyModule_GetState (PyObject *module)
EY2—LD Tstate” (BT 2 —VEERLIZA I VI THRINDIXAE) Ty JADKRA Y R—) %
23 3UX NULL 23R U ¥ 3, PyModuleDef.m_size B L TLZE W,

PyModuleDef* PyModule_GetDef (PyObject *module)
EY a—NAIMESNDICL 7R o Tz PyModuleDef MEERNDRA Y X ZIRLET, EY 2 —AHERICE -
TELNT WA o 7551 NULL 2R L 7,

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module @ __file__ JEME% b 21T module ’u— R EN/=2db D7 7 4
NEZEBLET, L7 7 A VAP ERINTWRWEASR, Unicode XFHITIZa WA, SystemError
ZHRAZIETNILL ZRLET, 2L DEEE Unicode A 7Y =27 PADSRZIRL %7,

N—a v 3.2 Tl

const char® PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject () L TWVWETH, "utf-8° TV a—RFENkT7 7 A VHZIRELFT,
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N—=Y a v 3.2 TIHELE: PyModule_GetFilename() I E LY A — R TERWVT 7 A LA LTI
UnicodeEncodeError Z# M L E 3, THDHRD DIZ PyModule_GetFilenameObject () % L T <
72E W,

CE2a—I/LOFIHAL

BH, EYVa—- ATVl MRIREY 2 — L (ML Z =2 AR - LTWAHET A 75 V) T34
HIAENTEY 2 —)v (PyImport_AppendInittab () %o THHULBEIBDBME A TVWEEY 2 —) 26 1F
LNF T, FMICOWVWTIX building F721% extending-with-embedding 2 R T 72X W,

PIEALREEIX, B 2 =V ERDA VY AR Y R % PyModule_Create() IZIE L THR EN oY 2=t 7
Pz FERLTHEIVTIT L, b L XEREERZOODE R LEBIIHHL” 2ERLTHIHEOER A,

PyModuleDef
EV 2 VERBBERIEIEY 2 - A TV 27 PRAERT 2 DITBELRTXNTOBERERFELE T, @
. ENZNDEY 2 — L T THINSHIIL SN/ ZORIOZRD 1 DI FFEL £,

PyModuleDef Base m_base
T DR N—FHIZ PyModuleDef HEAD_INIT CTHIHLL TL 22X\,

const char *m_name
HLWVWEY 2 — L DA,

const char *m_doc
EY 2 =D docstring, 72T docstring 1& PyDoc_STRVAR %I L TEMINE T,

Py_ssize_t m_size
EY 2 — VORI, B 71— OVRBER TR K PyModule_GetState ) THGFTEZEY 2 —
NZEDAEVHBICRRENTVWE ZEADHD ET, L > TEY 2 —VIZERBOY 7 - £ ¥ &
TV R-TREBMERAET,

ZDOXEVHEEIE m size ITHEDWTEY 2 — WERFHCHERZIN, P2 —1F 7P 27 FDHEE
IND e xIZ, m_free HED DI ZNDIIIN 2B TRBRINE T,

m_size I -1 ZRET I, TOEI 2 —NME 7 — U RREEEEO DI T - 4 X —TY
R—=%ZHR—=—PLTVARVEWVWS ZIZKRDET,

m_size ZIFEDMEICHKET D L., BV 2 —LIXFEUHLTE, ZORED-DITHEL 72 5BH1D X
EVEEREETEZLWVWS IR DET, IEED m_size ZZERFEFHALTREIZLD 3,

FHl: PEP 3121 23,

PyMethodDef* m_methods
PyMethodDef THEFEEI NS, EY 2 — N L NUVHBDT =T NAANDKRA ¥ X —, BBBFELRVY
B NULL Z&ES % & 23 AfHE,
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PyModuleDef _Slot* m_slots
LRI LoD 21 v MERDELYIT, {0, NULLY ER KL %D 5, —BREMIHLZE
5 ¥ ZE. m_slots 1¥ NULL TZUIFAUIRD 8 Ao

N—Pay 35 TEE: N—Yar 35 XDElE. TOX U NEEIZ NULL KREZNTWT, XDD
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.

—ERREAIHATL

EY 2 —NVOPELBEBDEEEY 2 — 1A TP 7 F2ER L TEITHELH D £3, 7 —EEHHL”
LRI, RD2O0DFEY 2 — VERBEBKOEE S0 1 o3

PyObject* PyModule_Create (PyModuleDef *def)
Return value: New reference. def TOERIK > THLWEY 2a— ATV 27 b EERLET, Zh
¥ PyModule_Create2() ® module_api version 2 PYTHON_API_VERSION ##E L7 2D X 512k
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 LIEESINAN=Ia YHETLTVWEA VX =TV Z—D
N—=T a v B 25513, RuntimeWarning Z A X E T,

AR FrAYDES. ZOBBTIER L PyModule_Create() ZFIHTZRETT, ZOBEEX. o
B OBEM R LTV & IR L T ZEW,
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EYa—F 7Y =7 POFIILEEE D IR X N B ENT, 720 TWIE PyModule_AddObject () 72 ¥ OBIEUE -
TEYa—NATI2l PIRAVANEFHEZIEE T,

ZERPEAIEATE

TRRZEHEERT 2395 1 20D 7Id, 7 ZEFEEIIL” 28R T 2 HETT, ZOHETESNIINREY 2 —
ME, &Y Python Y 2 —WSGEWIRZ#0E LET: #ILLIIX, P2 - A TP F b RERT 5 &R
P X o\ E 82 RITERE whElxhEd, ZORANEIZ I AD __new__() XY v F& __init__QO
Ay FIZBTVWET,

—BRFEHETAER SN EY 2 — L e EN, ZRETIIECTERSNLES 2 — V3T Y IV TEDHD %
A sys.modules DY b —DHIRINEY 2 —VHPEA Y KR—FENEHBE HILLVEY 2 —-LF TPz
FOBERZIN, HVEY 2 —E Python €Y 2 — LU LS IKHEDOHIR—yaL 7y a Yy TUEERS 2
LRV ET, 774N PTE FUERDPMELNIERDEY 2 —NVIFHITHERNETT: HE[ VARV
AWCMAZFEEIRNDOA Y AR Y ZHELEFRE A, 2. (BlZIX PyModule_GetState () %o THUFT
%X2) ZTORER, (EY2—1D __dict__ % PyType_FromSpec() THRENIELADI F XD X 572) €
Ta— MBI ADDIE, FIEDEY 2a— N ATV 27 MFEDSDTHIREL VWS Z LT,

LI 2 > TEREINBZRETOEY 2NV E T AV ETUE— 2 BT3B RDONFE
To BHOED 2 =AML TWBZERHEIETEDITE. 2V TWEZOHE— 2T 373 THITY,

Z BRI 2 R T 2 /-2, FIHLRIE (PyInit__modulename) 1325 TR m_slots Z2FfD PyModuleDef
BRLET, INEIRTHIC, PyModuleDef f ¥ AR ¥ ZIX RO T I TEWITFEHA:

PyObject* PyModuleDef _Init (PyModuleDef *def)
Return value: Borrowed reference. Y 2 —VEBRPIH e SR AV > P RIEL S HET 5. @Yot
SNz Python #7027 b THBZZERIAELET,

PyObject* IC¥ ¥ A M EN Tz def ZIRL ET, =7 —0F4ELYE NULL 2R L £3,
N— g v 3.5 TEM.
EY 2 —VERD m_slots X ¥ \i% PyModuleDef_Slot MHEADRAIEIEX RITUI R D FHA:

PyModuleDef_Slot

int slot

Zay +ID T, LT CHAE ATV 2 FIHATRE R ED SN F T,

void* value

Za vy FOET, ERiZAoy b ID ITRELET,
N— a3 v 3.5 TEM.

m_slots FLFNZ ID 0 A1y M TRIGZ N TWRITHEZRD $EA,
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MHAAREZZ 21y b ORUILLTF TS

Py_mod_create
B2 AA TV VA EEKRT 2DIIN BB ERELE T, 20X Y MO value KA ¥
REBERDS T3 F v 2RO ZIEL TORTEWT R A:

PyObject* create_module (PyObject *spec, PyModuleDef *def)

PEP 451 TE# XN/ ModuleSpec A VARV AL, EY a—VERELZIIWMBEHKTT, ZHFHL
WEY 2 =LA 7T MBI H, T7—%FEL T NULL ZIRFTRETT,

OB R/NBICED TBLRETT, FITEED Python a— FEUFHEIRETERL, BALE
Ja—NEAVKR-—PLEDI TR LERL-TIWEZTL x5,

D Py_mod_create A0y 2 1 DDEY 2 — VERICRELRZWVIBLWTT,

Py_mod_create DFEINTWARWIEEHIE, 4 ¥ KR— MEMIE PyModule_ New() Zffio GAEFDEY 22—
NATI 27 VEERLET, Y 2 —VOZANIERTIZZ K spec 22 HBUF I, ZHUT & » TR
EV 2 AP EY 2 - VEECBI 2 MEZHETELD, SRV v 27V 7 2@LTH—DE
Va2 VEREZHELOOHOARITA Y R—-FTELDLET,

BENBZ AT =7 MDY PyModule_Type DA VARV ATHIRLEIH D EFXA, 1 ¥ F— Mz
TE2EMOHRELHENTELZRIIE. CARBTHMZ T, Lo L. PyModuleDef A5 NULL T\

m_traverse, m_clear, m_free . H L {IIEF B TRV m_size . ® L <l Py_mod_create LIAAD 21 v
k2O AX, PyModule_Type £ Y AR Y ADADREINETL & 9,

Py_mod_exec
EBV2—% BTTD L XRMEINIBEBEHELET, ZhE Python €Y 2a—rDa— REETT 3
DEAEFTT: ZOBBBLNTWEIZ FREEREZEY 2 —MICLET, ZOMBOS 72 F v 3T
T3

int exec_module (PyObject* module)
BHD Py_mod_exec A B v MIFHEINTWIIGEIZ. m_slots BEFNCHNZIEICUE I A TOE E T,

ZEREIHHEIZOWT I DL K& PEP 489 2R T X W,
{EKEES 12— LIERR B

DU i, LB S & 2ICEAICTORHENE T, FIZIEEY 2 -1 ATV =7 b ZERNCAERT
Y EIC, IS DOMEEREM X2 £, PyModule_FromDefAndSpec 3 & (f PyModule_ExecDef D ¥'5H 5 3,
PRV L 72 RICIEE Y 2 — ADERIT b A TuRITIUER D 28 A,

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. module ¥ ModuleSpec 7Y =27 F @ spec TEFREI NIz BDIC
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MLVWEY 20 F 72027 v2ERLET, TOBERIE. PyModule_FromDefAndSpec2() B D
module api version 2 PYTHON_API_VERSION ZIEE L/ BZL LS5 ICXRB3EVE T,

N—a ¥ 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

FTO 2 FD spec TEBREINZEBOICHLVWEY 2a— LA TV 7 b 2ERLET, dLIEEIN
N=TaVYPEITLTVEAL Y R=T N X —DNN=Y 3 >t Bz 35513, RuntimeWarning ZHAE X &
£7,

AR: ZrAYODEE. ZOBTIER 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 THRZAONTALEDFITAR Y + (Py_mod_ezec) ZEITLF T,

N—a v 3.5 Tl

int PyModule_SetDocString (PyObject *module, const char *docstring)
module @ docstring % docstring IZERELET . Z DEAEIE, PyModuleDef 55 PyModule_Create %
L < IX PyModule_FromDefAndSpec #f#->TEY 2 — L EEMT % & TICHEWIIFUOH IR E T,

N—3 g v 3.5 TEM.

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)
#&URAHT NULL 1272 o TW 3 functions BLFNC & 2 BE%Z module 12BN L £ 3, PyMethodDef MERD
fHx Dz >+ VIZDOWTIE PyMethodDef @FiHZZH LTIV (B2 2 — L OAHTZER A HE TN
TVWARWVDT, C TEEINLEI 2L 7B 30w T0WEY 2—L% 1 DHDGHE LT
ZELD | Python 72 9 ADA Y ARV AXY v RIZBZBICLET), OB, PyModuleDef 75
PyModule_Create % L { I PyModule_FromDefAndSpec Z{fi-> TEY 2 — V24N T % & TITHERIIC
MOHENET,

N— a v 3.5 TEM.
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HR— B

EY 2 — VOMHUEREE (—BEWHEZES5E) . HEVIREY 2 —LDFETAB Y b2 oIFOH E 2 B
(ZERBEIIL 25 35E) BROBBZMES &, €Y 2 -1 D state DFILZHICTE %5

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
module IZA 7Y 227 b% name ¥ L CGEMLET, ZOBEKIZEY 2 — L OWIHMEER D> SFIH XN 26
FIBET T, ZOBEIIEII L7z & 212X value NDBREZBAET, T7-Dr Z2WZI -1 2. KHL%&
LEITIT 0 ZEKELET,

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[ZBEUER Z name ¥ L TEMLES, ZOFEEBEBITEY 2 — L OWEHLEED SFHE AT
£9, T7-DLIWIT -1 &, BIHLZLZIT 0 ZERLET,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
module \ZXXFHNERE name ¥ L TGEIL E5, ZOFEMBEEIZEY 2 — L OWHHLEED S FIH XN T
WE T, FH value 13 NULL #5i SR TWRITIUIR D A, T7—DL Z212E -1 &2, BIILLL &
1o ZIRLET,

int PyModule_AddIntMacro(PyObject *module, macro)
module 12 int EHEEML £ 3, %A EMEIE macro 2» 6B EHF T, Hl 2 &
PyModule_AddIntMacro(module, AF_INET) & 3 % &, AF INET ¥ W5 &Hi®D int B EH %
AF_INET DfET module IZBML%F, =7 K2 -1 &, MIARHTIE 0 ZRL £ T,

int PyModule_AddStringMacro(PyObject *module, macro)
XFHER%E module IZBIML E T,
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ESa—IILEER

—BBEFIIEIE, BIEDOA Y X TV XDV TXFAMPOHREZ S VIV PV OEY 2 -V BAERLE T, THIC
EoT, BDPHEY 2 —NVEBNDOBRIZFTEY 2N ATV 27 MPRBTEEXT,

LI 25 t —DEBRDP OEBDET 2 — UIMER T X 2DT. 25 DRI Z BB L2 H -
TERINEES 2 —NMIZIZHEZFE A

PyObject* PyState_FindModule ( PyModuleDef *def)
Return value: Borrowed reference. BHIED A Y X TV XD def D oAELNIZEY 2a— ATV =27 M EIKR
LET, TDXY v FORHESMFL LT, #id > T PyState_AddModule() TA ¥ & 7Y RD state IZFE
Va— NI TV AL TBL I 2B RLES, METREY2a—NF TV 7 FBRAMP SR
W, B LEEHERNCA Y27 Y XD state 1ISEAEX N TWRWEEIE, NULL 2EL 75,

int PyState_AddModule (PyObject *module, PyModuleDef *def)
BIRICIE SN EY 2 — VATV =7 bR, A VX TV XD state [HERELET, ZOBKEMES T
PyState_FindModule() MHEI a—NA TV 27 N7 VLA TESL LS IRV ET,

—BFETI L2 o TIERE N EY 2 —MITDAFEHTT,

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).
B L7z6 0 %, KBLZZS -1 ZRLET,
N— a ¥ 3.3 TEM.

int PyState_RemoveModule ( PyModuleDef *def)
def POMEBLNTED 2 — VAT I 2P b A VX TY X state 2OHIBRLE S, BL76 0 2. KK
Lo -1 ZIRLET,

N—Ya ¥ 3.3 TENM.

8.6.3 1T7L—2AT2 x4/ |k (iterator object)

Python TR -HEOA T 1L -2 A7 27 F2RB/BELTVWET, —DHRE -7 VXA T L —XT,
__getitem__() XV v FEIR-PFTEIEEDI—F VY AZWMOHFVET, ZOHEMUEIHLATEL 7Y =
7 bt FAIE (sentinel value) 2RV, ¥ —F Y ANOBERI LU LATRELS 7Y = 7 M EFEOH L
T, By FRUVEINR SN & FICRIGUBREZR T L E T,

PyTypeObject PySeqIter_Type
PySeqIter New() R, flARAAS —7 ¥ ZHNI LT 1 5IBEROMAAALEE iter O ZMEUH L
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EEIWREINDE, ATVL—XATY =27 bORIA T2 M T,

int PySeqIter_Check(op)
PySeqIter_Type DD op D& ZWZHZIRLE T,

PyObject* PySeqIlter_New(PyObject *seq)
Return value: New reference. —fRINIZS — 7 Y AF TV 27 b seq ZBWHIATL—XERLET, KB
WIE, > — 7 Y ADRFEERIEOBRIC IndexError 2R L7z 2T LE T,

PyTypeObject PyCallIter_Type
PyCalllter_New() %°. #HAAHBAE iter() @ 2 5 HIEADPIBETA TL XA 7027 FORIF 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 —XEZRLET, mHPIDNT XX callable 13587 L THEY
€2 Python O LATEEA 70 =27 bR OBATHEDPEWVERA; callable 1%, MUHEIN 272002
ROAGIIENGR A 7Y = 7 2R S RFIUIR D £ A, ERENTA T L —&IE. callable 3 sentinel
WEHELWEZ RS & R ZE T LE T,

8.6.4 TRXUVTFAATZ T I (descriptor object)
" FR7 Y TR (descriptor)” 1. HEFTI 27 POV ODBEICOVWTRHR LA TV 27 P TT, TR
IJVTERATI 2 M3 ATY 27 POFHENCHD 23,

PyTypeObject PyProperty_Type
HARAABT A Y ) FRBDIA 7 227 +TF,

PyObject* PyDescr_NewGetSet (PyTypecObject *type, struct PyGetSetDef *getset)

Return value: New reference.

PyObject* PyDescr_NewMember ( Py TypeObject *type, struct PyMemberDef *meth)

Return value: New reference.

PyObject* PyDescr_NewMethod ( PyTypeObject *type, struct PyMethodDef *meth)

Return value: New reference.

PyObject* PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)

Return value: New reference.

PyObject* PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)

Return value: New reference.

172 F8E BRATZ Uk (concrete object) L1V



The Python/C API, JJ—2X 3.8.19

int PyDescr_IsData(PyObject *descr)
TRIVTRATY =227 b descr BT —RBHDT A2V TRDBFETEEE, XYy FFTRAZ7) XD
BECIEMBERLE T, descr TRV T RA T =27 MTRIFNUIRD FVA; =7 —F = v 71370
i‘ﬁ/lJO

PyObject* PyWrapper_New(PyObject * PyObject *)

Return value: New reference.

8.6.5 XSAXFXTT TV I (slice object)

PyTypeObject PySlice_Type
AFGARZXT TS =27 VOMA TS 27 FTF, ZHIE Python LA ¥IZEIF 23 slice ERLATY =7
F T,

int PySlice_Check (PyObject *ob)
0b WAFGARAFX T 27 bDEFHEICHZIRLUET; 0b 13 NULL TH - TIR D FHA,

PyObject* PySlice_New(PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. $8E L7fHDP HFIZIRATA AKX T 2 7 V2R LE T, 8T XX start,
stop, BEUY step FATARF TV 27 MBI 2RAADEEE LTHVWLNE T, ZThLHDHEITVTH
® NULL IZTE, ML 2MEICIE None D3MEDNE T, FikBmA 7Y =2 b e7nr—2a Y TERVWES
I21& NULL 23R L35,

int PySlice_GetIndices(PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,

Py_ssize_t *step)
AFGARFXTI 27 b slice \CBIUY 3 start, stop, BX step DA VT 7 AMEZBUFLET, 2D &> —

Y ADREZ % length LIRELET, length KD DRERA VT I7RAIRZ LT — LTHRVET,

WDy 2k 0%, =7 -0 XN ELy bEFIC -1 BRLET (2L, BEA VYT 7 RA00
I —D2 None TlE# L, DOBBICEMTER»>GEEREE T, ZOES. -1 ZRLTHL
Tty FLET),

BZLL, DRIZFZOBBEHEVLLBRWTL x5,
N—=Yar 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 () DERIBRETT, slice \CBIF 3. start, stop BX U step DA ¥ F 7 A{E%ZH

BELET, =T VADEE % length . A7 4 ADKX % slicelength ML 3, HERNDL VT2
ABEHEDATARE—HLEAFETZ Y vy 7SN ET,

BHDEZWIF 02, T7—DeERZEMANEZELY 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—a ¥y 3.2 TEHE: AN, slice 513 DEIE PySliceObject* T L7,

N—Y a ¥ 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—a 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—Ya ¥ 3.6.1 TEM.

174

F8E BRATZ Uk (concrete object) L1V




The Python/C API, JJ—2X 3.8.19

8.6.6 Ellipsis #7717 k

PyObject *Py_Ellipsis
Python 281} % Ellipsis A 7Yz 27 b T3, TOA TV 27 MIXY v FERbEEA, ZHAV Vb
DT, MDA 7Y =2 b RIS BREDRD D £F, Py_None DX, Thdb> VIt 7
=7 T,

8.6.7 memoryview 77V b

memoryview A 7Y 7 NI, MDA T2/ bR XS1ZHZ 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 22 + 55 memoryview 7
Pz bPeERLET, DL obf DHFZRABLARERANY 77D AR= 2 Y R—-—F T3R5, 20
memoryview A 7Y 2 7 MIFAZFEEZARET T, 25 TRIFINEHHLOAILREHh, TI7AR-—2—0D
AN e DN THEAEEMAREL 2 D 9

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize t size, int flags)
Return value: New reference. mem ZELT DNy 7 7 £ LT memoryview 3 72 =27 M 2ER L £75,
flags 1% PyBUF_READ 2» PyBUF_WRITE O &% 5012k D £35,

N—3 g v 3.3 TEM.

PyObject *PyMemoryView_FromBuffer (Py buffer *view)
Return value: New reference. view ¥ L TH X by 7 7 &% 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%ZERLTWEA TV =27 b6 ('C’ 2 'Fortran
D order T) BfiLTc XEVF ¥ ¥ 7D memoryview 7Y =7 bRED T, XEVERKL TV
2%E, memoryview 3 7Y 27 MITLO XV RZRLET, TS OHE. XEVFar—3nT,
memoryview A 7Y =7 MIFT LW bytes A 727 SR LET,

int PyMemoryView_Check (PyObject *obj)
obj ¥ memoryview ¥ 7Y =2 FDGEICEZRLET, BIEDL 25, memoryview DY 77 5 ADAE
BUEFAI X TVWER A,

Py_ buffer *PyMemoryView_GET_BUFFER (PyObject *muview)
ExLEXNEZANY 77— memoryview DT T4 RX—b+ a¥—IZ, KA VYEZ—%RLET, mview 1
memoryview £ Y AR Y ATRHRINEBD ERA; 2O~/ uldleF 2 v 7 LEVWOTHRMTHEF = v
ZLRFNERLT, ZRERZ2L 7T 92T 23BN HYET,
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Py__buffer *PyMemoryView_GET_BASE(PyObject *muiew)
memoryview # L7 AR —=bPLTWVWEF T I 27 PADKA Y Z %KL % T, memoryview 753
PyMemoryView_FromMemory() 7»* PyMemoryView_ FromBuffer() ®¥H L TEMI N TWIGHHA,
NULL 2B L £,

8.6.8 B[/FEWATIT I b+

Python 1 §§88 2t 7Y = 7 b (first-class object) ¥ LTHR—-MLET, SR EHEFEET 2
HoOBEADOA 7Y =7 MURDHH T, BRBHEMRBRA 7Y =227 M C FERBZA VI FLDA TV =27 MITH
LTHAIRERIRD ¥ > e LTIRES A7V =7 T,

int PyWeakref_Check(ob)
ob WBWA T =/ b hrTuFxe 4792 FOBECEERLET,

int PyWeakref_CheckRef (ob)
ob MBA TV =7 FPDGEICEZIRLET,

int PyWeakref_CheckProxy (ob)
b MTRFI AT 2 POBEICEHERLET,

PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. ob [T 2555 A 7 =7 b 2R EF, ZOBKIIXEICHZRSHRE
BUETH, BDFTLIFRA Tl V2EARAEEDH D FVA; BIFOSRA 7Y 2 7 PRSI S Z
LD ET, H_D T XK callback IO LATREL 7P = 7 M T, ob BSH—RY AL 7> ary&
NBRIEHMEZTED £57; callback 355 A TV 27 PEEEZE—DORI XX LTZIFED 3,
callback 1% None % NULL ICLTHDPFEWVER A 0b BB TERVWA T I =7 FDFERR. callback
D LAJREA 7Y = 7 b None . NULL DWW N THRWVWIEHIE, NULL %K L T TypeError % ik
L&D,

PyObject* PyWeakref_NewProxy (PyObject *ob, PyObject *callback)

Return value: New reference. ob IZM$ 28BS aFx> 47227 b2 RLE9, ZOBEEBIIEICH
BBREZRLE T, BT LHLRA T 27 P22 REEDD $¥ A, BMFO 0 XA T2
PIREINDZZLdHHFET, H DT XK callback ZFUH LAJREA 72 =7 M T, ob B —RPaL

7 ay INEBITEMZZITID £3, callback 3FH5BMRA 7S =7 FEHEZH—D 5 X 2 LTRIT

D £9, callback 1& None ° NULL ICLTCH 2 EWVERA, ob BFHBWTERVA TV = 7 b DEER.

callback DWEH LATREA 7Y = 2 B, None . NULL OWFHTHRWVWIEHEIE, NULL %#3iR LT TypeError

REHLUET,

PyObject* PyWeakref_GetObject (PyObject *ref)
Return value: Borrowed reference. 352 ref WBRLTWE A7V 27 b ERLET, SR A T =
7 E BT TIRIFH L TR WS, Py_None ZiRL 3,

176 F8E BRATZ Uk (concrete object) L1V



The Python/C API, JJ—2X 3.8.19

AR ZoBKIISRELS T O EDYOBR TIRLET, £0kD, 204727 bEFAL
TWAMZEDF 7Y 27 HEWEI NN L3> TWBIGEERE, #IC Py_INCREF() ZMUH TN
%‘/C\‘TO

PyObject* PyWeakref _GET_OBJECT (PyObject *ref)

Return value: Borrowed reference. PyWeakref GetObject() WTWE T, v/ uTHEEINTY
T, ZT7—F v 7 2ITVEE A

8.6.9 h7EIL

using-capsules LT DA T2 = 7 + % 5 J5IEIZ DWW T using-capsules S L TL Z&E W,

N—a v 3.1 TE.

PyCapsule

2D PyObject DY 77X A4 Fid, EEOMEEZRL. CHIREY 2 — 5 Python 2— FEFEH L THOD

SBDA— FIEEDMER (voidx KA Y XDET) EIMENHZ L ZICHEHTT, H2EY 2—1LH
TEREEINTVWS C FBEBOERAL V2%, HOEY 22— VIELTEILLMUHEZ X523 5720
WL fbnEd, ZAUuckh, BN — RFEINZ3EY 2—1OFHD C APL IZEH O import #i#% &
LTC7 7R TEHIENTEEXT,

PyCapsule_Destructor

BTN T ETFRA NS 7R A= ANy 78 XD XS IZEBINET

typedef void (#PyCapsule_Destructor) (PyObject *);

PyCapsule_ Destructor 2 — Ny 7 QDEHEIZOWTIX PyCapsule_New() BBIRLTL 12X W,

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&# 3 % PyCapsule Z1E L ¥ 3, pointer 518X NULL T
HoTIFRDELA,

KL 756, BIA2&E LT NULL ZEL £,

name XFHNE NULL 2, HRI72 C XFFINDEA ¥ X2 TT, NULL THROWGE, ZOXFHNEIARL D
ATV EDRIAEFTZIREND D $F, (destructor OPTHNT 2 Z LIFFFAISNTVET)

destructor 73 NULL THEEWGES, 2 ADHEIRINDZ L ZIFDH L E58 e U TRHROHINE T,

CDHTENAMES 2a—NLDOENEE L TIREZINSGE. name X modulename.attributename ¥ {57E

8.6.
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ENBIRETT, 2592, MDEI 2—NDBEDH T N% PyCapsule_Import() TAVKR—1F 3
ZEMTEXT,

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)

A T MRFEINT WS pointer TEXD L F3, KELZBEIIHNEREL T NULL 2R L E3,

name 518UEH TR NMHREIN TV 2401 EREIC—RLRTAERD 8 A, b LI FIeICHiNEh
T\ name A NULL 25, ZOMEKD name 513HFE L NULL TRIFIUIR D £H¥ A, Python i C
SiED stremp() 2> TIZ D name ZHEB L F 3,

PyCapsule Destructor PyCapsule_GetDestructor (PyObject *capsule)
A TEVRESINTWBBIEDTA M7 72 2B LET, KBLEBE, BIAZEREL T NULL 2K L
3

HTEMENILL 2T AT 7R LTHRHOZENTEES, E-oT, RDED NULL 2325 — 25 L Tk
WATEEEDY S D £F, PyCapsule_IsValid() 2 PyErr_Occurred() ZF|IH L THEFE L T ZE W,

void* PyCapsule_GetContext (PyObject *capsule)
BT ENMRIEEIN TV REED Y T F A b (context) IR L 5., KL 5GE. HIS%3E LT NULL
ZIRLE T,

ATEMEINUILL %2V TF AP LTHOZIEHNTEET, toT. RHED NULL A= —%4EL Tk
WAJEEMEDS S D ¥, PyCapsule_IsValid() & PyErr_Occurred() ZFIH L THEEEEL T ZE W,

const char®* PyCapsule_GetName (PyObject *capsule)
AT ENVRFEN TV BEIED name ZIRL 9. KBL GG, BIses0E LT NULL 2B L 35

7172 ME NULL % name & LTHROZENTEET, o T. EDMED NULL AL 7 — 2 L THRWA]
REMED D D £3, PyCapsule_IsValid() » PyErr_Occurred() ZHMH LU THEFEL T 72X W,

void* PyCapsule_Import (const char *name, int no_ block)
BV a2 NDATEVEEDPS CATI 27 PANDRA VXA YK=L ET, name 5183 %
DEMDFE 2% % module.attribute O XD ITHEE LR ITNIERD FEA, I TRV IAII T
W3 name X ZDXFINCIEMII—H LR ITNERD FH A, no_block PEDK;, £V a2—%
(PyImport_ImportModuleNoBlock() - T) 7m v 78 T4 ¥ H—+rLE T, no_block B’ED
Fi. €Y 2= (PyImport_ImportModule() ZffioT) MEDHFIETA Y R—-1rEhET,

B LGE. 72 LOWE R V2 BRLET, KRLGE, BIAEHRELTNULL Z2RL %73,

int PyCapsule_IsValid(PyObject *capsule, const char *name)
capsule WEN H TV THE20EI30%2F v 7 LET, BEXMA capsule &, IE NULL T,
PyCapsule_CheckEzact () % >SA L. IE NULL 22K 4 ¥ X ZHAL TV T, WNELD name 2358 name &
~vFLET, (name OLLITIEIZDOWTIX PyCapsule_GetPointer() % ZHR)

SWHER 3 & PyCapsule_IsValid() HEZIRTHE., RTDT 7+t v¥ (PyCapsule_Get() Thik 2
ETORR) P 2 Z e RIS NE T,
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F 7Y 27 WERT name S~ v F LGEIWCIE 0 2, 2L O5EIZ 0 2R L 35, Z ORI
SHIEM L FH A,

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule RERD A > TF X b RA >V R%E context \ICRELE T,

BIL7s 0 &2, RML7=6HI8ZRELTIE 0 ZIRLET,

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
capsule REBDT A N 7 7 X% destructor ICEREL E T,

RIHL7=6 0 &2, KREBMLZSH2R0ELTIE 0 ZIBL 5,

int PyCapsule_SetName (PyObject *capsule, const char *name)
capsule PNERD name % name WCREL F T, name HIE NULL D ¥ &, ZIUX capsule & H dEVWEHEm
PEORENDHD FT, LT TIT capsule IZIE NULL @ name DIRIFEZINTWGE, ZUIHT 2R
BifThbh A,

L5 0 &2, RML 7B ZRELTIE 0 ZIRLET,

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule REBD R A > X% pointer WZEEL E T pointer 1 NULL TH > TIIiR D 8 A,

L5 0 &2, RRL 76BN ZRELTIE 0 ZIRL X7,

8.6.10 oz RL—RATxU

VAL —=&FA 7Tz MIE Python P 2 px L —XA T L =R Z2HET Do TWVWEA T =r T,
AL —RFTY =T MIEFE. PyGen_New() R PyGen_NewWithQualName () ORIV LTidi <.
fE% yield $2B8DA T —>a itk bEREINE T,

PyGenObject
VAL —RATT = MDA TWS C SR TT,

PyTypeObject PyGen_Type
VAL —RATT =7 MIIHIBT AT =27 P T,

int PyGen_Check (PyObject *ob)
b MY 2 AV —RI TV =7 POEEICHEZELET, 0b 23 NULL TH o TR D FHA,

int PyGen_CheckExact ( PyObject *ob)
ob DHIDY PyGen_Type D ¥ FIZ true ZIR L EF, o0b & NULL TH o TUIWITEE A,

PyObject* PyGen_New( PyFrameObject *frame)
Return value: New reference. frame 7Y = 7 MZEDWTHALRY 2L —X ATV 27 M 24ERL
TRLUET. ZOMKIE frame ~NDSBRBERAE T, 51805 NULL TH-Tidi b F8A,
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PyObject* PyGen_NewWithQualName ( PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A 73 =7 oI 2 AV =R 4TI =7 MRAERKL.
__name__ ¥ __qualname__ % name & qualname WEL TRLF T, ZDOBEEIE frame ~NDZIR%
WAET, frame 51E0E NULL TH o Tidih THA

8.6.11 JIL—F>ATxU+

N—a v 3.5 THEM.
AN—F A TY 22 I async F—T— F&lio TERLBEBIERT ATV =27 FTT,

PyCoroObject
AN—F A TI 27 bDIDD C HEER,

PyTypeObject PyCoro_Type
AN—FrF TV MINETEHA T2 b,

int PyCoro_CheckExact (PyObject *ob)
0b DBIY 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 A 73 =7 oL Vwalr—F o473 =7 M RAERL T,
__name__ ¥ __qualname__ % name ¥ qualname IZFREL TGRLE T, ZOBEIE frame ~DBR%
BOE T, frame 5IBUE NULL TH - TlER D THA,

8.6.12 OVTFAMEHATI I+

AMR: N—=Y a3 ¥ 3.7.1 TEHE: Python 3.7.1 TRTDAYTFAMEHKD C API D> 73 F v &, PyContext,
PyContextVar, PyContextToken DX DI PyObject KA Y X%EMES X512 BE SN F L, BlxiE:

// in 3.7.0:
PyContext *PyContext_New(void);

// in 3.7.1+:
PyObject *PyContext_New(void) ;

FEIE bpo-34762 B L T F&E W,

N—a ¥ 3.7 TENM.

Z OHITIX, contextvars EY 2 —I/LDNF C API OFEHICOWTEHAL £ 3,
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PyContext
contextvars.Context A 7Y =7 F 2RI T 27200 C HiElk,

PyContextVar
contextvars.ContextVar A 7Y =7 F 2RI 27200 C Gk,

PyContextToken
contextvars.Token A 7Y =7 F 2 RIET 270D C HEEE,

PyTypeObject PyContext_Type
AVTFAM BERBET2MMA T2 b,

PyTypeObject PyContextVar_Type
AVTHFANER e RBT A T2 b,

PyTypeObject PyContextToken_Type
AVTFAMER =Y BERBT2UA T2 b,

BFzyr<rn:

int PyContext_CheckExact (PyObject *0)
o B PyContext_Type DFFEIWCEZIRLE T, 0 X NULL THo TIRD F-A, ZOBKIXFEICTHKIIL
£9,

int PyContextVar_CheckExact (PyObject *0)
o B PyContextVar_Type DFHICEZRLE T, 0 lE NULL THoTIEARD ¥ A, ZOBEBUXEIZHK
MLUETS,

int PyContextToken_CheckExact (PyObject *0)
o B PyConteztToken_Type DFEICEZIRLE T, 0l NULL THoTER D EX¥A, TOEKIIHEIC
ML %3,

AVTFRAMATY 2 b RIS B

PyObject *PyContext_New (void)
Return value: New reference. 1L WZED AV TXFAMA TV =7 VEERLE T, =7 —RELIGE
¥ NULL %R L £3,

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. JES N7z ctx AV THFA AT =27 DRV aAV—2/ERKLET, =
7 =D E - SE1E NULL 23R L £5,

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. IEQ AV THFA ATV 27 FOERV AV —Z2ERLET, =7 -2
= 723550 NULL 2R L5,
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int PyContext_Enter (PyObject *ctr)
ctr ZBED ALy FOBEDA Y 7XFAMIRELE T, HHLES 0 &2, KBLES -1 ZIRLET,

int PyContext_Exit (PyObject *ctz)
ctr AVTFALEMMINCL, 1 DHIOAYTFRAPEBREDRA Ly FOBIED Y 7F X METL ¥
To BIIL72H 0%, RMLES -1 ZIRL XS,

int PyContext_ClearFreeList ()
AVTFRAMNERDOTV—VRA IV T LET, MRENLERZBZEL 5, ZOBBUIEICHIIL
\ij—o

av 7 ¥ A RO

PyObject *PyContextVar_New(const char *name, PyObject *def)
Return value: New reference. #1 L\ “ContextVar“A 7Y =7 b2 X LWL E T, name 51BUXNERE
BTNy Z7OENTHEDONETS, def 5IBEa Y TXFAMVERDT 7 )V MEZIEET 20, 77 4L b
DRV EE “NULLY TS, =7 —»REGEE. BT “NULL 2R L 7,

int PyContextVar_Get (PyObject *var, PyObject *default_wvalue, PyObject **value)
AV TFRAMNEROMEEZIR L E T, BT I =R E 581 -1 2. @R - TH BAHh 677
K THZT—DRERDP-EHHIE 0 BIBRLET,

VT FANERD RN o 7255, value ZFNEITRA Y RIZKR->TVWET, aYyTF X MNEHHA
228 b o7 HEZ. value BTETHDIIRD LS5 IR oTVWET:

o (NULL TZ&IFAUI) default _value
o (NULL THRIIUR) var DT 7 # L M
« NULL
“NULL“ZBRIFIE, OB LWBRZEL £,

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. BMITED I ¥ 7 F A MZEBWT var D% value ity P LET, TOEH
WEBHLWE—= 4TI b, T =D 5755 “NULL“ZIR U E S,

int PyContextVar_Reset (PyObject *var, PyObject *token)
var AV 7T X¥ A MEROKEZ VY £y + L. token iR L7z PyConteztVar_ Set () DTN 2 HTDIREEIZ
RUES, ZOBBIIEIILES 0, KRLES -1 ZRLET,
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8.6.13 DateTime A7 xV +

datetime Y 2 — LT, FHRARHNA 7Y =2 PRKAA 7Y =27 b 2L TV R, DIMIORTERE
HFS5HBEITE. 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%, MWEIXEY 2 —AAHULEIRK D &, EH L THELEHRDD
¥9, 2O~ 7 uidbl o~ 7 aTlibi 2 EIVAE PyDateTimeAPI & C fEEANDKRA ¥ 2% ANE T,

UTC > YN 772 RTERDD~ I

PyObject* PyDateTime_TimeZone_UTC
UTC 24 LY —VITHET L2V b2 BLE T, THd datetime.timezon.utc LA 7Y =
7 FTY,

N— a v 3.7 TEM.
By r<rn:

int PyDate_Check (PyObject *ob)
ob 73 PyDateTime_DateType %% PyDateTime_DateType DUV 7 X A DA TP = 7 s DEHICER
BLUET; ob lE NULL TH - Tidi b THA,

int PyDate_CheckExact (PyObject *ob)
ob 7 PyDateTime_DateType BODA 73 =7 PO HEICEZIE L EF; ob I& NULL TH o TIERD ¥
A

int PyDateTime_Check(PyObject *ob)
ob 73 PyDateTime_DateTimeType %! PyDateTime_DateTimeType BUDH 7 X 4 FDA TV = 7 DI
BICHZERELUET; ob I3 NULL THo TR D $H A,

int PyDateTime_CheckExact (PyObject *ob)
ob 73 PyDateTime_DateTimeType ZLDA 7Y =7 P DFHEICEER L ET; ob & NULL TH->TiEAD
i‘ﬁ&o

int PyTime_Check (PyObject *ob)
ob 7’ PyDateTime_TimeType Z!7> PyDateTime_TimeType DY 724 T7DF 7P =7 P DFHITEER
BELET; 0b I NULL TH o TUIZRD FE A

int PyTime_CheckExact (PyObject *ob)
ob 7% PyDateTime_TimeType BIDA 7Y =27 OB ICEZIRL EF; 0b 13 NULL TH o TIFHRD X
A,

int PyDelta_Check (PyObject *ob)
ob 73 PyDateTime_DeltaType Z!7%> PyDateTime_DeltaType DY 7 X4 FTD A7 =7 F DIFEICE
FIRLZET: ob IX NULL THoTERD XA,

int PyDelta_CheckExact (PyObject *ob)
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ob 7 PyDateTime_DeltaType BlDA 7Y =27 FDFEICEERLET; ob 1E NULL TH-oTIEiR D F
Ao

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 MDA 7Y = 7 bDLGAEICEZIRLET; ob X NULL TH->TIERD %
A

UTEAT7Y 227 b 2T 27003270 TS

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. 187 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 F

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. K 5 4% B~ A Zaf, fold D datetime.datetime

FTT 2T P RIBLET,
N— a3 v 3.6 TEM.

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference. ¥8EXIN/=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. ¥aE XNz, 77 B, ~4 7o, fold @ datetime.time F 7P =
FERIRLE T,

N—=a v 3.6 THEM.

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 S ITIEH
{LETVE T,

PyObject* PyTimeZone_From0ffset (PyDateTime_DeltaType* offset)
Return value: New reference. offset 5IBUTHE LLBEEA 7y b Z2ED, ARIOR 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 b *name DX A LY — %% H
D datetime.timezone 7Y =7 b EIRL ET,

N—Ya ¥ 3.7 TENM.

UTo~x7nid date A 7922 b6 7 4 =L FMEEZRDHT2DDH DT, 543 PyDateTime_Date 7=
FZZ2o% 7275 A (FlZiX PyDateTime_DateTime) D £ Y AR Y ATRIFIUIRD ¥ A, 518% NULL iI2L T
B7ze3, MF =y Z7I3MTVEEA:

int PyDateTime_GET_YEAR(PyDateTime_Date *0)
FrEDBBTRELET,
int PyDateTime_GET_MONTH(PyDateTime Date *o0)

A% 1725 12 OBOBHTELET,

int PyDateTime_GET_DAY (PyDateTime_ Date *o0)
H%x 125 31 OMOBKTRLET,

UTFTo~<wZ7nrik datetime A 79 =227 v 567 4 — LV REZWMOBTZDDDDTT, 518X
PyDateTime_DateTime £7/2ZZFDH T2 5 ADA Y AR Y ZATHRIFINIZZD $¥ A, 518% NULL I2L T
FReF, By ZIHMTVERA:

int PyDateTime_DATE_GET_HOUR(PyDateTime_DateTime *o0)
Rz 0 225 23 OO TRLET,

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *o)
7% 025 59 OB TRELET,

int PyDateTime_DATE_GET_SECOND (PyDateTime_ DateTime *o)
B2 025 59 OO TRLET,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_ DateTime *o0)
~A7uf%E 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

UToxZ7aid time #7322 v0567 4 =V MAZID HF 720 Db DTT, 583 PyDateTime_Time ¥
EEDY T I TADA VAR ATRIFNUIRD £/ A, 5182 NULL I L TIERST, BF v 71370 EF
HA:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *o0)
Rz 0 205 23 OO TRL T,
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int PyDateTime_TIME_GET_MINUTE(PyDateTime_Time *o0)
7% 025 59 ORDOERTREL %7,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
e 0725 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 TE.

UTox7nid timedelta #7527 b6 74—V NMaZE DT TDDH DT, 5183 PyDateTime_Delta
MEDYT I FTADA Y AR Y ZATRIFIUIZD T8 A 518%Z NULL LT3R 5T, MF = v 73TV ERA:

int PyDateTime_DELTA_GET_DAYS(PyDateTime_Delta *o)
HEZ -999999999 225 999999999 DRI DXL TIEL ¥3,

N—ar 3.3 TEM.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_ Delta *o0)
8% 0 55 86399 DRIDEEITIRL £ 35

N— g v 3.3 TEM.

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_ Delta *0)
~A47aB%z 055 999999 DM DEETEL 3,

N— a3 v 3.3 TEM.
To~<2nald DB API #5235 2 FTCoERATY:

PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. dateitme.datetime.fromtimestamp() T DIZHE L 72518& S
5#i7-7 datetime.datetime A 7P =7 b ERAERLTRLET,

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. dateitme.date.fromtimestamp() 2T DITHE L2518 R b &8
7275 datetime.date A 7Y =7 bEER L TRLE T,
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#IHA1L (INITIALIZATION). #8740 (FINALIZATION), XL v K

Python #IEALRRE SBML T E W,

9.1 Python #IEA{LLLEI
Python 28AENT WS 7 7V o — a > Tk, fthd Python/C API BI¥ZE 5 Rl Py_Initialize() B
BozMERFUER D 8 A, ZHUTIfste LT W o200 JO0—-NILEHREZH BHD £3,
ROBIENZ Python OFIHHLOHIT B Z2IFFOHIE X3
o ARERSEL:
— 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 ()

xR RO BB Py Initialize() KX DA MUHBHITARE TEHDEFHA
Py_EncodeLocale(), Py_GetPath(), Py_GetPrefiz (), Py_GetEzecPrefiz (), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName (), PyEval_InitThreads() .

9.2 JO—NILGEEER

Python (Zid. BR& RHERER A 7> a Y 2 HilHlT 2 70— NARBRBEDTDDERBDIDH D £F, 7 7 41 T,
INBEDI7I7NF avr R4y ATy ay THIIZNE T,

F T avTII UMy bEND L, 77 7DEREDA TS aryyty PENLERICRY 5, BRI -b
Tl Py_BytesWarningFlag 7% 1 ICRE X 4L, -bb Tl Py_BytesWarningFlag 25 2 ICREINE T,

int Py_BytesWarningFlag
bytes ¥7:13 bytearray % str LML 725HE. £7213, bytes % int LHRLHEICES2RAES
HET. 2 M EOEZFRELTVLHEEIR, L7 —2FLEXEH T,

188 5% 9 & #JHAME (initialization). ¥ THHE (finalization). XL v F
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b A ST arTHRELET,

int Py_DebugFlag
NP —DF Ny ZHNEEMLET. (FMREHTT, v {47 a Y ITkELET).

-d * 7> a > ¥ PYTHONDEBUG BRIBZM TEREL £,

int Py_DontWriteBytecodeFlag
JEE BICEEE L1254, Python 13Y —RAEY 22— DA ¥ H— FREIZ .pyc 7 7 A VOIERZRAZ A

-B 47> 3 >¥ PYTHONDONTWRITEBYTECODE FRIZZI CHEL £3,

int Py_FrozenFlag
Py_GetPath() OFTEY 2 —MRBAZZEHDHLTVWEILEDLI—X v —IZHHIL £7,

_freeze_importlib B 2'5 L ¥ frozemmain 7'u 27 AMBMERT 2IERNFT 7 TF,

int Py_HashRandomizationFlag
PYTHONHASHSEED BRSEARAZE TRV TINCRE S NGB, 1 BRESNE T,

7 2 7 a Th\\WE, PYTHONHASHSEED BRIEAM EHAS —T7 Ly by a2y — REFALLL 3,

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> a YRS NZBRIC, sys.stdin AR — I F LI
HAOZhBRWEETH-TdD, A7V T bpavy REFEFLERIA Y EZ T 7T 4 TE—-FIZAD £7,

-i 7> 3 ¥ PYTHONINSPECT BRIBEZMCTHREL 7,

int Py_InteractiveFlag
i AT a VTRELET,

int Py_IsolatedFlag
Python ZRBEE— FCEITLET, RBEEE— F T sys.path 3IRAZ VDT 4 L7 MU SL—F DY
A IR0 =074 L7 M) EEAER A

I F S aryTCHRELET,
N— g v 3.4 TE.

int Py_LegacyWindowsFSEncodingFlag
77 7BERTRVEREZ. 77AVS AT ALY a—F 4 Y2 UTF-8 v a—F5 4 ¥ Z7ofbhic
mbcs TV IA—F 4 Y IBEONE T,

PYTHONLEGACYWINDOWSFSENCODING BRIRZMZE TR WX FINIHRESIN-HEIT. 1 TRESINET,

9.2. JO—-NILGHREEH 189
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X DOFEHLLIX PEP 529 2L TL &0,
FIF AT BE 22 BREH: Windows o

int Py_LegacyWindowsStdioFlag
77 7B TRWEA, WindowsConsoleI0 DO DIC io.FilelO % sys OFHER MY —L 2 LTHH
WEF,

PYTHONLEGACYWINDOWSSTDIO FRIBZEIMZE TR W FINIEREZINEHEIC. 1 KERESINET,
X DL IE PEP 528 #ZR L TL &V,
FIHPIREZ2 BRIE: Windows o

int Py_NoSiteFlag
site Y 2 —/L® import &, ZDEY 2 —NADITR o Tz site Z & D sys.path NDOIEIEL R
ICLET, T site ZHI/RIIZ import LTH., IO DEIEFETEINERTA (EITLLZVEEIR
site.main() ZFEFHLTLZE W),

S A S aryTRELET,

int Py_NoUserSiteDirectory
A—YOHA Ny T—2DT LI ) % sys.path ITBIL F8 A

-s #7733, -I . PYTHONNOUSERSITE BRIEZHCHREL F9,

int Py_OptimizeFlag
-0 #* 7> 3 > ¢ PYTHONOPTIMIZE FRIEZHCHREL 7,

int Py_QuietFlag
AYRT 7T 4 7TE—FTH copyright £NX—=TarDAXvE—I%RRLERA,

-q A7 arTRELET,
N— g v 3.2 TEM.

int Py_UnbufferedStdioFlag
BN LS — 2Ny 77 D 7 LRV S IEH L £9,
-u %47 3 » ¥ PYTHONUNBUFFERED BEZAMTHREL £7,
int Py_VerboseFlag
BV 2 ADPIHEE NN vy =YL, ZRDET (ZF7ANVERPEL I, VEY 2—0)
PHR—REINZOPERRLET, HHN 2 ULOBEIE, T2 - LE2BRKRT I ECFzv I L

T7ANT XAy —URHILET, £/ RTROEY 2 -2 ) —27 v FICET3IERDBIBML
%9,

-v 4+ 7> 3 >~ ¥ PYTHONVERBOSE BRIEZCTHREL £7,

190 5% 9 & #IHAML (initialization). #&7HIE (finalization). XL v K
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9.3 122 —71) 2D#EAL & T NIE

void Py_Initialize()

Python 4 & — 7V X% ¥t L £ 3, Python ODMDIAAERITHI 7 7V r—> a »Tidk, thobsw3
Python/C API Z{HH 32 & D HENC Z OB Z O I RIIIIRD T8 A, WL D22DHIMNIDONWT
W& Python #HA{LMART 2B L T 1Z2& W,

OB - FEAEY 2—LDT— ) (sys.modules) ZHHIL L., HMEr 2T 2 — LB
__,sys ZAERLET, £/, Y 2 —VHRE VX (sys.path) dHHALL 3,
sys.argy OREIIITVER A, RET 5121E. PySys_SetdrguEz() o T ZE W, ZOEKT
(Py_FinalizeEz() ZMHITIZ) BEMFIEHLTHMBITVEEA, RDHEIZD D A, FIHHLIREST
R, 2B mNR T —Td,

builtins, __main

SEIR: Windows Tld 0_TEXT 7°5 0_BINARY NI VY —LE— RRZLHINFTH, ZHEFZD C T~
RA LEF-oTWEar Y — L TO Python DB OHETICHHEEL MIILET,

void Py_InitializeEx(int initsigs)

initsigs 12 1 RIEE L725E. ZOBBUE Py_Initialize() 2RU XS WCEIMEL £, initsigs I 0 %
BELGE, THHERD S 7 F AN RIDBEREAF Yy TT 52D TE, ZUX Python OEDHIA
ATEMTL & 5,

int Py_IsInitialized()

Python £ ¥ X 7V XMHHLFEATHIIE GE¥n) 2, T2 TEMH (Er) 2ZIRL F3,
Py_FinalizeEz() %W L7IX, Py_Initialize() ZHUMUOHTE T, ZOBBEBEIRL
9,

int Py_FinalizeEx()

Py_Initialize() & ZNLUHD Python/C API B TIT o 22 TOMMLAEZERDIE L. &i&
D Py Initialize() PEOH LLIRIC Python 4 Y X TV XBERLZE2TOHF T4 X TV X
(sub-interpreter, TELD Py NewInterpreter() ZZMR) ZHEL ET, HEMNZIRKWTIE. Z0H
¥z X o T Python £ & 7V ZDMHRLIXEV IR TRREINET, ZOBKE (Py_Initialize()
ZMIETIC) BEMCHELTHMITVEEA, BEITEDHEEZ 0 T, TP (Ny 771 7R
72T —ROEFEZHL) O 7 —DBH-75E1F -1 HERENET,

ZOBEBPRER IR TV EEEIZWL 22H D £F, Python DEDRAAEIT->TNWE7 SV r—2a >y T
W, 7V =2 a v EBHEHT S Z 2% Python ZHEH LI-WIeRHY ET, £/ IR —F
AlREA 72V (H5WiE DLL) 25 Python 4 ¥ 27V 2%&a— K357 7V —>a>Tid DLL 27
vu— F3 %I Python DR LIZXEV 22 THRMLIZWEEZEZ 20 L0 ERA, 77V =3
HTEETWEXEY V-7 2BIT 28I, FFREEIX Python BHRLIZXEVEZ7 SV r—2ay
DTN E BTV B LA DD ET,

NTEHELPEERFIR: V2 INREY 2 HNOF TV 27 MEIT VX ARIEETHIBRINEST, 207
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D, oA 727 b (AT PO EAET) REYV 2 —NMKETETA M7 & (__del__0O
AV R)BPEBMLTLES ZePHDET, BINIKE—FINZLICHRo TVARIREY 2 —uh
Python iZk>Tu— FENTWHA, 7Y — FEINEEA, Python DHERLIZXEY DT HRAH
LS N VDD LNERA (AEVY =7 Z2HEALLL, E5PMELTIEI V), A7V =7 M
DIERSBINTHR EN TV I XA EVIIRREINLNI DD D 5, THREY 2 —LHHFERL 7o X € VIR
BEINBNZERDDET, IHRED 22—k oTE, #HHbLr—F 2% 2 BU EMUHT2ELLE)
ELBVWZ DD FF, 25 LRIIE, Py_Initialize() X Py_FinalizeEx() % 2 FELL EIEOH
TelRIbEET,

IR LT BEE A X b cpython._PySys_ClearAuditHooks % #EHI L %3,

N—Y a ¥ 3.6 TENM.

void Py_Finalize()

ZDOBRE Py_FinalizeEz () DBTHEMEAN—T a T, REDENIDHD £X A,

9.4 JOECRTARDNFA—2

int Py_SetStandardStreamEncoding(const char *encoding, const char *errors)

b L Py_Initialize() BMINS% 5, ZOMIEZ ORI RITNIRD £HA, HHED 10 128
W, YOy a—T4 Y IBIUOYART S —IEEM S 0%, str.encode() L AEDEKTIEE L
3

ZhE. BREBEDME A 72 W PYTHONIOENCODING OfEi% FEX L, HHAAI—FBA [0 =y a—
F4 oAy b —LTESX51CLET,

encoding ¥ errors ¥ H 5P EIEW % NULL 129 % Z ¥ T, PYTHONIOENCODING ¥ 77 # /L MAD
CHELPEREMAEMES D TEET (MMORERKEFELET),

CDFIE (B3 WVIIMOFE) 12BbH 5T sys.stderr IXH T "backslashreplace” =7 — N> R Z %5
CEWRHERLTIEE W,

Py_FinalizeEz () ZWEOH L2 EE, Py Initialize() ZMUOHTANC, ZOBBEFENUOHTL
EXHBHTLx D,

RN 0 %, T5—0HAEE 0 THAWARELET (FlRIE. 4 > &7V Xpob s nskic, =
DEEAEO X N E),

N— 3 v 3.4 TEM.

void Py_SetProgramName (const wchar t *name)

COBEBENOHETRS, BN Py_Initialize() ZFFOCHT XD SENSFFCH X 2T UER D T8 A,
COBBIEA 2TV RICTB ST LD nain() BRICHEE L7z argv[0] SIBDMEZHZAET (VA K
¥y 7V RICEMINET), ZOFIEMHEIZ. Py_GetPath() . LLTICRT ZOMOEED, 4 &7
2 DFEITA[REE KD & Python 7Y XA L T4 757 VAOHMASRZHET LD HbhEd, 77+
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)V b OffIX 'python' TT, 5IEIIELRKIHRINIZT A R ¥ ¥ 77 ZCFHIT, $ERGEFEBICA > TW»
RUIFNERST, ZORNEEXT0 T LOFETHICEEL TIERD F¥ A, Python £ X7V XD a—
FTC. ZOREERONELELET2HDIE—VHD XA,

NA MXFFH)E wechar_* XFFNCT 2 — KT 3121 Py_DecodeLocale() - TL7Z& W,

wchar* Py_GetProgramName ()
Py_SetProgramlame () TRESINT VT Z 24D T7 402D 7075 24 %IRLET, AT
FHNRA ¥ ZFER LRI ZIR L £, BROFOHLANZZDEZZEETE EEA,

wchar  t* Py_GetPrefix ()

T b7 x—LIEEIFD T 7 A NVEEDBA VAP =L ENTWBIGEITH S prefix ZIBLF T, ZDEIZ
Py_SetProgramlame () Tt v b EIN7zT 07T LAV D OREZERZ b 1T, Bk DM
SEHINFET, HIZIE. TrF T L% ' /usr/local/bin/python' DA, prefix i ' /usr/local’
1220 59, BABSIR T XXFANIRA ¥ ZIFFHVRELIEERZ IR U 3 BB LA Z OfEZZE T
FEHA, ZOMEIE T Y L NLD Makefile ITHRE SN TV S EH prefix ®. L/l FfHIZ configure
A7) 7 MHRE LTz —-prefix 5IBUSMIG L TWVWE S, ZDfEIE Python 2 — F2 513 sys.prefix &
LTHATEE S, A3 Unix TOAEMATY, RICHAT MBS TILI W,

wchar t* Py_GetExecPrefix()

TS9N TA—LEE DT 7 ANDBA VAL =N ENTWVWBIEFHITH S exec-preficr ®BELET, TD
fEild Py_SetProgramName() Ty M EN/2T70 T T LHARCHNL DL DIRFEEME S 21T, i OEM
TR SEHENE T, HlRIE. T a7 F 4405 ' /usr/local/bin/python' DA, exec-prefix &
"/usr/local' 1T/ D £F, BIKINR T CFHIR A ¥ ZITERN R R BAEER IR U 35 BSOS H L
BZDMEEEETEEA, ZOfHIE N Yy FLLOD Makefile ITHRE I N TV B LR exec_prefix .
PV RfEIZ configure A2 VU 7 MZHEE L7z ——exec-prefix FIBUTMIELTWVWE T, ZDfEiE Python
I— FH»5id sys.exec_prefix ¥ LTHHTE £ 3, Unix DATHHTTI,

Hi: 799 b 74— KEFOT7 740 (FITEARPEEGEI4T770) BHloT4 1L 27 UV Y —HIZ
A VA= NVERNTWBIEA, exec-prefix & prefix ¥ B bh T3, HANR A VA F—LEETIE, 7
Z9 F 74— LIHMKIED 7 7 A VA Jusr/local IKNDOLNZ—F, TI7v 74— LKEFED T 7 4 VX
/usr/local/plat 7V VU —ZIND LN E T,

—NT, I R T A= E N R 2TV T V2T 77 I UDHASLEEIEL T, HlZIZ.
Solaris 2.x ZEMEXETW2 Sparc ¥ YEETHRIL STy b7+ —L4TH5 AR LETH. Solaris
2x ZEMEXETWVWS Intel v VIEES T Iy b7+ =2k D EFTL, U Intel v T Linux
FEIEIETVEIRLERLFNDTT Y b7+ —L4TF, KK, HLARL =T 4 YT RT LT
b, AV —VETarvOEIDDIIRREZ TSIy I+ —LTT, ¥ Unix DARLV—T 4 VIV RT
LDGAFFEIELHTT; JE Unix DT RATFATIE, 4 YA M= AFERZETHERLZ > TWT, prefix ®
exec-prefix IZIXEERD R, HXFHDPREEINTVET, 224 VFEAD Python N4 ba— Rz
79 b7 = LIMKFELBRVDOTHERLTLEIW (L, EDONN=Y a3 YD Python Tay 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 AN AT ARBE, 799 F 74+ —A[T /usr/local £ EF T 3 -DDHKEHER
%DOVCL\é"GL/J: 50

wchar_t* Py_GetProgramFullPath()

Python ETRIREIEROFER TR I 2 H/ZBRLET; ZOMHEIEZT 7 4V FDEY 2 — VR AR % (i
RD Py_SetProgramlame () THESINT) a7 J 24h HEM T 2BRICEWERAMICEHEZ N E S, M
BN S SCFHIR A > 23R IR 2 B U %5 B LAEZOEZZEETEEEA, 2D
fElX Python 22— K253 sys.executable & L THIATE ¥,

wchar t* Py_GetPath()

T 74N EDEY 2 —NWRRAREIRLET; R (LD Py_SetProgramiame () THRESINIz) Tu
L% WS ODPOREZEBD OFIREINET, RVELR2FINE. 77 v b7 4 — AKIFO X
U XFETHEEIN—HDOT 4 L7 VA2 SRD FF, RY)DXFE Unix £ Mac OS X Tl ':',
Windows Tl ';' TYo BRI XFIIRA ¥ XIIEN R IEERZIRE L T, BB LA
COEEEFETEEHA, sys.path &4 Y EX TV RIZE> TZDETH LN, ZORICEY 2 — L%
0— RTEEOMBARELEE T 57DIBIET 5 I EMAEET. ZWTWZES ShET,

void Py_SetPath(const wchar t *)

TI7ANPDEY 2 — UVIRBRASRRZHELET, ZOBKD Py_Initialize() X DENIEIH NI
Ay Py_GetPath() 7T 7 4V s DOBBARZEHEL L5 8T, ROV ICZOBBDIEX BB %
KLUET, Zhud. Python 287 7V 7 — a YICHARAENTWT, ZO7 TV r—2a VB ETOE
T a—LDEMEERICHEL TWD & ZIZFENTT, (RIET Iy b7+ — 2MEFOXY D CFTHElE
NTWEZRERDH D 3T, XEIDZFIX Unix £ Mac OS X Ti& ':' . Windows TlX ';' 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_* XFHNZT a2 — K 3§ 5121 Py_DecodeLocale() ZffioTL 72X\,
NAGIBUINETat —ShE T, Lo T, MO LZETRISHOH LTR5 I BEERTtE %7,

N=ay 3.8 TEH: 7ul 7 r0HFIRDL-T, FarT LD 7N 8Z%:data: sys. executable 12
bbb LIk EL,

const char* Py_GetVersion()

Python £ Y27V ZDN=Ta Y ZBRLET, N—=Yarvid, RO XS RIEROXFHITT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

F—U—F (BRIOIDAR—ALFET) X, BED Python D=V 3 Y TF; RO =X FX, UL R
TRYUIBNZA T % —N=Ta e A F == a3y TF, BEINRETXTFINRA > 2 3E 5o R AE
ZIRLET; BBOMFEH LANZ Z OEZEETEEEA, ZDfEIF Python 2— F22 513 sys.version
ELTHIHTE £,
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const char* Py_GetPlatform()

BUEDT 79 b7+ —bDT 7y b 74— LBl FH 2R L £9, Unix TlE, ARV—F 4 ¥ 7T
TALD T NRD” GEiE/NLFIERR L, BARXX Yy —V Y a VEEENITRERICE > TWE T,
Bl 21X Solaris 2.x 1&. SunOS 5.x, ¥ LTHHISNTWETA, 'sunos5' I H FF, Mac OS X Tk
'darwin' T3, Windows TiZ 'win' T3, BIEDNR T XFFIRA ¥ X 3ENVZEEFEREZR L E3; M
BOMOHLANI ZDEZEETE £ A, ZDfEIX Python 2— F2 513 sys.platform & L THIHT
XET,

const char® Py_GetCopyright ()

BUED Python N— a YIS 2 RRNOEFFHERTCTHIZIEL 3, HlZE
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

BIEANR § SCFHIRA ¥ 23 E 50 R R L 3 BN UH LANZZ OEAZEETE R A,
DfEl% Python 2 — KA 5% sys.copyright ¥ LTHIHTE £5,

const char* Py_GetCompiler ()

BEM > TWE =Y 3 ¥ Python & ¥ K3 3BTV Y %4 5 2RTXFHN%E, AFEINTH-
TeXFANRRLE T, HlZIE:

"[Gcec 2.7.2.2]"

BEBDIR 3 SCFHNAR A ¥ ZIFER R Z IR U3 BABOMOH LAZ ZDEZZEETE EEA,
DfElZ Python 22— F» 51X sys.version D—#& L TH D HEE T,

const char®* Py_GetBuildInfo()

BHEF>TW2 Python £ YR TV RA VARV AD, —F Y ABS L UL FHRBICE T3 EREZIEL
£3, X

"#67, Aug 1 1997, 22:34:28"

BRI § AR A > ZIIEH SRR B2 B U 3 B OH LIANZ C DEZZEHTE A,
DflX Python 2— F» 51% sys.version ®—# ¥ LTI HEF T,

void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)

arge BEY argu IZHEIWT sys.argy ZRELE T, TNHD5813 7075 4D nain() ZHE L 75]
Bl Tng 32, BAIOEZED Python 4 ¥ X 7V ZDIEE L Lo TW B ETBROART TR, #E
TENZAZ ) M ESRLUBRTNRERLBRVEPEVE T, FITTE2R7 U T EBRWVIER. argy D
RA)DERIFZZELFINILTHLEFVERE A, OB sys.argy DFIHIULITKRIL 728586, By
5 —% Py FatalError() THILEE T,

updatepath 725 0 DEFEH. T ETOIENZ OREN T2 Z 2 DETTT, updatepath 75 0 TRWIGE,
ZOBEIE sys.path ZUATO7 L3 ) X AICESOTEIELET:

e BHETAHRZ VT FDAHID argv[0] WEINLHE, TORT VT 1D 35AOMN 2%

9.4.
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sys.path OJEBICENML $3,

o ZNLMDGE (arge 3 0 72072 D, argv[0] BFET 5 7 7 A LAZRIEL TWRWESA), sys.path
DIETICZED L FHNZBIML E T, ZARBREDIEET 4L 27 Y (".") ZRFHIGENT 2D R
T,

NA M XFFHN % wchar_* XFHNIT 23— K§312iE Py_DecodeLocale() o T 7ZE W,

AR BH—0220) 7 2RITTI3UNADHEHNT Python £ ¥ X 7Y XREEDAATWSE Y YV r— g
> TliE. updatepath 12 0 ZEL T, HDELRGEIIEIT sys.path 2HEHT 222 BT ITHLET,
CVE-2008-5983 &L TL 72 &\,

3.1.3 X DD N—= a > Tld. PySys_Setdrgu() O UHTET L7ARIC sys.path OFEEHDOER %
WOHT T, ACMRBIELAET, HIZEZD 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 OB, python £ ¥ X TV XA -1 AT a VN ETFITENTWEHEERIRE PySys_SetArguEz ()
D updatepath 12 1 ZFHELZD LRI XS WKHEL FT,

NA PXFFH)E wechar_* XFFNCT 2 — K3 3121& Py_DecodeLocale() Zfi-oTL7Z& W,
N—= a ¥ 3.4 TEHE: updatepath DfEIZ -1 7> a VITKIFLE T,

void Py_SetPythonHome (const wchar_t *home)
Python OIE#ES £ 75 UHH B, F7 4+ D "home” T4 L7 PV ERELET, 51O FHDOEK
IZDWTId PYTHONHOME Z 2L TL & W,

FIBUIEIRA ML =Y IREBPNTTB Y T LETPIZEZRZI SNV XS REaKIHDO FINTH 3
NRETY, Python f Y XY REZDA ML —YONEEEELERA,

NA MXFFHN % wchar_* XFHNTT 23— K 512id Py_DecodeLocale() o T 7ZE W,

w__char* Py_GetPythonHome ()
BBl Py_SetPythonHome () WEUHI L THRIE X NIT 7 4L D "home” %>, PYTHONHOME ERIEZAHHS
BESIN TV ZDEERLET,
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9.5 XL w RIKHEE (thread state) £/ O—NIL1>2FU20Ov Y (global

interpreter lock)

Python £ ¥ &7V ZIIFZEIIIFAL Y RE—TTEHH FEA, YLF ALy FD Python 707 L% HK—
FFR0i, JO—NILA VA TVEOYY H25WE GIL EEh 3 Za—ootkay ZBFELTWT, B
EDOAL v R Python 7Y =7 MTREBIZT 72 AT HHNCHT Ry 72 BEELRTIR SR> TW»
F5, By ZHEENRITIUE, BMRRETI X, SV F ALy RIS AOFETICHER S| & 2 3 aeMn
HDET, e ZE ZODALy RWBEILA TS 27 VOSBRIV Y MEFEIFICA Y7V X VT 5, KRN
WA Y Y MEZETRL —EEZT LA Y7V XY bERRVHL D LILER A

2O, GIL ¥R L7z AL vy R1232 Python A7 =2 F#{EL72 D, Python/C API BIZ IO L
D TEZEWVIL—A2H D EF, WTUHEELI 2L — bT 272010, 4270 ZIEMICE v 7 %2 RIK
L7DERLAD LET, (sys.setswitchinterval() ZZM) Zomy Zid7my 72D 5 % 1/0 #ED
FET IR - EXA, 1/0 2ERT 2 ALy R I/0 BIEDRET /O, oA L vy RAFETE 2 LS
LTWVWETD,

Python 4 X 7Y RZA L v K Z L IZERERE PyThreadState ¥ MEIN S 7 — ZEEEDOFITHEEL £55
ZLTrZR—rVERE UTHED PyThreadState RIETHRA VX% 1 DFHET, 2070 — ULEHIE
PyThreadState_Get () ZfHo> THEBTEE T,

9.5.1 #i3k 01— FAT GIL Z#EKT %

GIL ZHEST B3 AL Da— Fid, RO XD R BEZMEICRD 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#izk7my 7 2L, BLuo -2 1 ZHEZESL X T,
Py END_ALLOW_ THREADS 37w v 7 %ZEAU %7,

Fo7uy Z23RDa— RIZEBREINET:

PyThreadState *_save;

(Ko<= 1%i)
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HIDR— % 5D E)

_save = PyEval_SaveThread();
. Do some blocking I/0 operation ...
PyEval_RestoreThread(_save);

NS DOBEMOEELZHAL EF, GIL IZBHEDAL v MIREEIETRA VA2 RET LD ET, vy
JERBMLTAL y RIREEZIER T 208, vy 72T 20ICHED AL v FIREER A X 2EIF L TE»RT
IR FEA (DR Ly FAFTZERy 72 HBELT, BODR Ly FIREZ 70— OV ZERICREFELTL
FODDBLOARVLLTT), W2, By 72 EBLTAL Yy FIREZERT 2RI, 20— LZHICRAL v
FIREERA VX Z2RET ZENCH y 72 BE L TEIPRIFIIR D £H A,

AR: GIL 2T 2DNZL AT AT LD 1/0 BBZTIHTRTI N, XEUNy 7 7120F 2 EHE
EELD & 512, Python DA 7Y =27 M7 7 A LR WERE 22 25BN EZREOH T 2 28 GIL 2K
FTARZIFERTT, HZIE, z1ib % hashlib EY 2 —VIIEFEC v & 25FEORNIZ GIL 2L E9,

9.5.2 Python AATIESNIAL W R

Python API Z@ L TESN/ AL v § (threading EY 2 —/L4&Y) TIHXHBICAL v FIREXHI D Y TS
T, LRROa—FRIELKEHEET, LhL, (HFTALy REREEFI IO A 75V RLICED)C S/E
TALy FZERLEBE, ZOAL Y FIZid GIL 2374, ALy FIREF —ZEAD RN LITERT 54
EhDHhHET,

ZDOXI%AL Yy K55 Python 2 — REMUHTREND 255 O A4 7730 hro6a— LNy 753
API 2N &K H2HITF). Python/C API ZFFOH RIS, ALy MIREEF — XMk 2R L, GIL 2
L. ALy FIREERA VX 2RIFET D 28T ALy REA VXY ZERLRTFUIRD EEA, ALY R
PEHEERKZ T2, ALy FIREBRA VX% VU+Ey LT, vy Z2@HL. BERICAL Yy RIREEF — X iEAD
AEY ZRRLURFIUIRD 8 A

PyGILState_Ensure() ¥ PyGILState_Release() 1ZZ D% HEIWI/TWE T, C DAL v K25 Python
ZIEOH 3 A 22 IEIZ T O 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() BI#I. (Py_Initialize) KXo THEIIKMELND) 70— LA Y X TY X 1 DRTH
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FET 2 L RET 2 HICKRE 2T T T EW, Python & (Py_NewInterpreter() ZffioT) BMOA X TV &
EETERZZLIKEDDIEDD TRAD, A VX7V XL PyGILState_x() API ZREETHS Z 2134
R=FENTVERA,

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 5L AXJLAPI

CHRRZFH WD Python 4 ¥ 2 7)) X Z28iAT & TR S —RIVNICHE LN 2 TPEBIIRD LB D TT:

PyInterpreterState
D7 —ZERE. HREET 22DV y FRITHAEZIN TV INEZREL X5, LA 2TV
RIET 2 ALy FIZEY 2 — VERERSPZ O v < o0 NN ERZ A L T Ed, ZOMiEk
WZIE8F (public) DX Y NIZHH FX A,

BR2A4AV2TVRETEA Ly REITIE, FIAARERZ X EY, PN TVWE 77 A NT R Y FREY
YWVozT ot ZREERWT, HIPRETEADEFEXRTVWERA, GIL /=, ALy RFREDA
VETYVRIZBLTVWENIEDOLLTIRTORAL 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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The Python/C API, U1 —2X 3.8.19

void PyEval_InitThreads()
GIL Z#MtL., BELEI, ZOBEE. EXLy FAEZORL v FEAERT 2 LA,
PyEval_ReleaseThread(tstate) L WoZzflid AL v FEIEICAZ XD bATKMUIHINDE X512
LTEIRITIVIRD £ A, PyEval_SaveThread(), PyEval_RestoreThread() DRIIFEUH 3 H0H
3HD EEA.

“EHEHOHT EMHITVEE A

N—=Tay 37 TEE: ZOBEIE Py_Initialize) POHMUHEINZ X512k D, DO UIH T
WENXD S D F LT,

N—Yar 32 TEHE: OB Py_Initialize) XVFNCFENHET I B TERLI D E L

int PyEval_ThreadsInitialized()
PyEval_InitThreads() Z 3 CTIMUETHLTWAHEIRE JEtn) 2R L %3, ZoBEE. GIL 2
BEFTRPUHT I ENTEETDT, YV IARALy RTHEITLTWAHEIIERr y ZEED APT U
HLZET 27125 2B TEXT,

N—=a ¥ 3.7 TEHE: GILH Py_Initialize() THHLINZ XS5k D T L,

PyThreadState* PyEval_SaveThread()
(GIL 2RI N TW35E) GIL 2@ LT, ALy FOIKEE NULL i L. DETO AL v RIKEE (NULL
WD ERA) ZIRLET, By 7R T TRAEREINTVWEIHE, BIEOA Ly Fhny 7 2EBEL T
I D FH A

void PyEval_RestoreThread (PyThreadState *tstate)
(GIL R E N TV 3H5E) GIL 2815 LT, BIED AL v FIKRE% tstate ICRE L 3. tstate ¥ NULL
THoTIHED FHE A, GIL BERINTWT, ZOBBZHUHLZEZZAL Yy FATTIRR Yy 7 Z2HIGL
TWaHE. Ty Fay ZiZfb 93,

AR TURALPKRTUEEZLTWREEIC, ALy P25 ZOMBENUCHTE, ZORXL Y F

23 Python IC Xk » TIER SN2 D TR o728 LTHKTIESNET, Py _IsFinalizing() %

sys.is_finalizing() %25 &, ZORKEMNOHTHICA &7V BT SN2 BEORFIZDD
RTE, HERVWAL Yy FORTHBIFONET,

PyThreadState* PyThreadState_Get ()
BUEDRA L v FIREEZIKL 3, GIL ZRFEFL T0WARTIUERD A, BIEOAL v FIREAD NULL &
5. (MUHUMEIA NULL F 2 v 7% LA TTL L) ZOMBEBGENTI 2RI TE518k%-T
WEd,

PyThreadState* PyThreadState_Swap (PyThreadState *tstate)
BHED AL v NIRREZ tstate ITIRE L7z AL vy PIREEE ANZEZ £T, tstate 13 NULL DEERDH D £5,
GIL ZREF L TWARITNUIR ST, BRL 2 A,
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UToBEEIZAL Yy FE—AALZA L= Z2FHLTWT, 374 027 )R DOHEHENRH D THA:

PyGILState_ STATE PyGILState_Ensure()
Python DIRAES GIL Bb 5 3. EITH AL v FT Python C API M- ULARIREL 723 &
IWCLET, ZOBEBEAL Yy FNTHMETOSHUHT IR TEETH, HTL2TORUTHL
WIS U T PyGILState Release() ZM-UHTHENDH D %5, BH. PyGILState_Ensure()
UM Lt PyGILState Release() MU LOMTZhDAND AL v FEEHE APTI 2{EH T2 Z &
T % ET7, Release() DANIC AL v FIREIEEILIA TV RFIIEARD ¥ A, B2 EBHEO
Py_BEGIN_ALLOW THREADS ~ 2 Q¥ Py END_ALLOW THREADS (X ffR$2Z e TEET,

B D & PyGILState_Ensure() MU LD AL v FIREEZEM®KL 2 ~N>¥ FA7 T,
PyGILState_Release() (2 L T Python Z R UCIREEICRZ R FAUIR D FHA, BEMUHELHA]
RETID NV FAZHETLZ0IE TEEFHEA - Zh2hD PyGILState_Ensure() FFNHLTAY K
NEFFEL, MIGT 5 PyGILState_Release() FENHI L THELTL X W,

B ofm L & HTHPORAL Y FIZGIL ZFFA L TWT, {LED Python 23— FZ2FETTEXT,
WD KBIE @I 8L 5 —T Y,

AR FURALPKETUHEEZLTWSEEIC, ALy P25 ZOMBENUOHTE, ZORXL Yy F
5 Python IZ X o TR ENZd D TIE R o722 LTHKRTXESLNE T, _Py_IsFinalizing() %
sys.is_finalizing() %25 &, ZOKEMOHTHENICA &7V XBKRT SN2 BEORPIZDD
MERTE, FEFRWVWRAL Yy FOKTIEIFONET,

void PyGILState_Release (PyGILState_ STATE)
ERLEITRTOYY —2%MRBRLET, ZOBBEMNEHT 2, Python DREBIEZNIET 2
PyGILState_Ensure() ZWM-OHTHIE R 2D £ (@H. ZOREBEMFIELITLTRIEDb,D %
HFADT, GILState API ZA[HT 2 K52 L TLZE W),

PyGILState_Ensure() ZM-UHTHEZ, BFFE—AL vy FNTHILT % PyGILState_Release() %
FEOHI LT L&,

PyThreadState* PyGILState_GetThisThreadState()
CDALy FOBREDAL Y FOREZERLE S, ZTRAETHIEDRAL v FT GILState API Zffio 7
NG EIE, NULL 25D %3, X4 Y ALy FTHHDA Ly FIREICBET 2O HL 2R LK
WELTH, XA YAy FIZEIZAL Yy FIREDERZF o T0WE I IFRELTLEI WV, T57%o5T
W3 HIZFITALSHERED L < IZZMIREED 72T T,

int PyGILState_Check()
BEDAL Y R GIL ZRFLTVERHIE 1 2, Z5TRINAF 0 ZELES, ZOBKIIWDOTY
YORLy FRLTHMUET I A TEX T, Python ALy FOIRERFE{LXhTE Y., BHE GIL
FHRELTVRHEICOA 1 ZERLET, ZREERALA—/ZBIHOBKTYT., ok, flxig
A=A Ny Z7DAVTHFAMPREVED Y THAETHRETL X 5, BRERSLH, GIL vy 73 TWV3
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CHlo TOIUX, FEH LTI sensitive ZITEIZFEITT A IR TE, 25 TRITNIELRZD 07T
RZ2EH BN TELIMHTT,

N—Ta ¥ 34 TEM.
DTowrzmid, @ERRBCEIan Y2 3w ET; Python ¥ — RAEAPA DRG] Z R TL7Z2X0,

Py_BEGIN_ALLOW_THREADS
O~ uZER 3 5t { PyThreadState *_save; _save = PyEval_SaveThread(); IZRD¥3, ~
7 OZBERIEIA A > TWA Z L IFER LT EEW; ZOFHEIMNI%L T Py_END_ALLOW_THREADS <7
2 XN RRIFNIED FHA, 7 BIZOWTOFELWEmMZ LRI 2SR L T E X0,

Py_END_ALLOW_THREADS
IO~ u%EMT % L PyEval_RestoreThread(_save); } W& D F3, v 27 R EPFIMMA - T
W3 ZYIRFERELTLEXW; ZOEEIMIERTD Py_BEGIN ALLOW_THREADS <7 B ¥ Xt L T\
IR D FEA, 7 BIZDOVWTOFLViEmE L2 2R T I W,

Py_BLOCK_THREADS
IO~ nu% R T %Y PyEval_RestoreThread(_save); W4 D £3: B UHEFBIMD iz
Py _END_ALLOW_THREADS ¥ [ALU T3,

Py_UNBLOCK_THREADS
o~ u%EM$ % _save = PyEval_SaveThread(); IZAK D £ 3: BHEEHFHIMD W
Py_BEGIN ALLOW_THREADS ¥R U T,

9.5.5 (EL-~NJL API

ROETOREEE Py_Initialize() DBRIMIHXRIFIUIHZD T8 A
N—=Ta ¥y 3.7 CTEH: Py Initialize() & GIL ZHHLT 2 K51k D EL

PylInterpreterState™ PyInterpreterState_New()
HLWA YR TYVRREA TS =7 P 2ERLET, GIL ZRFFL THBIBEEIDH D FEAN, OB
BRZMCHTREDD 255 L TBVRIESI A I VTL & S,

I8 L T B A X b cpython.PyInterpreterState_New %X L ¥£3,

void PyInterpreterState_Clear (PylnterpreterState *interp)
AR TY)ZRELF TS 27 TNORTOERZ Yy PLET, GIL 2R L TOWRIFUILRD £EA,

SIEEEL T %A (X b cpython.PyInterpreterState_Clear #XH L E 3,

void PyInterpreterState_Delete (PylnterpreterState *interp)
AVRTYVRREA T2 7 VWL ET, GIL 2RFH L TBDEED D FEA, 41 X7V XK.
& PyInterpreterState_Clear() THHLPUH Yty FLTELPRIFIUIRD A,
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PyThreadState* PyThreadState_New (PylnterpreterState *interp)
FELIAYETVRATY =7 MITBT 287272 AL v FIREE j7/x7b%$ﬁbiT0mL%ﬁh
LTBLIBEZDD FEAD, ZOBBERL IO THEDND 255 IR L TBWRIEI D INT
Lx 9o

void PyThreadState_Clear (PyThreadState *tstate)
ALy FIREEAT7Y =27 FAORTOEHREZ VY FLET, GIL 2L TWARFIUIRD S8 A,

void PyThreadState_Delete (PyThreadState *tstate)
ALy FREA 7Y =227 P2BHELES, GIL 2RFETI2LHZIHD ¥ A, AL vy FRER
PyThreadState_Clear() THoHPUH Y Ly FLTELPRIFUIRD TR A

PY_INTG64 T PyInterpreterState_GetID(PylnterpreterState *interp)
AVERFVERDO—EIRZRID I RL ¥ 3, MWHEHPIIMIrZs -2 2L, -1 RSN, =572ty b &
nE9,

N— g v 3.7 T

PyObject* PyInterpreterState_GetDict (PylnterpreterState *interp)
AVERTYVREGDT - X2 RFEFLT0EHERZRL T, ZOBD NULL ZIR L7581, T2FT
THSMIER TN TES T, FEHLANZA Y& 7)) ZEFOHBEFFMATERVEEZRITINUIRD ¥
A

ZOBBUE PyModule_GetState() ZEEHZ 2D TIFR L, HHREY 2 —AH A ¥ & 7Y ZEHDIK
BIEREHEMNT 20IHSRNEHDTT,

N— ar 3.8 TEM.

PyObject* PyThreadState_GetDict ()
Return value: Borrowed reference. JEIREY 2 — B AL v FEHDOIREEREFEFETE 3 L5 REEER
BUET, B4 DWIREY 2 —AHHEIKEERZREFET 27D IE3HE—DF -2 bR FUIRD £¢
Ao BED AL v FIREED R WIFIC Z OBIBZIFCH L T EWER A, Z OIS NULL 2R S55
BIANE E o 72 GEHR SRS, FRUCHLUANIIRED AL y RIRELFHTERVWEEZ 2 ITERD T8 A

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
ALy FNTIERIBIRNCHIAN 2R L E T, id 5183 X =7y b ek ALy FOAL v Fid T exc
WBEHT 200727 3 TF, ZOBKIE exc ITHNT 2R —U)BATWD £¥A, CEREENE
<720, ZOMBEFCHSTIEMER CIBREY 2 —AZ2ErRFAERD ¥ A, GIL ZRK L7
RETHEIHZRITIUIZR D £8A, REPEHEINZAL Yy FOBZRLET; @FIZ 1 TIH, ALy
FRRNDRS LD o758 0127352 dHD ET, exc 23 NULL DHER. ZOAL Y FOEZEHEE
NTVRWEBNE (fIthh) HEINE T, ZOEFERFIAEZEHL EEA,

N—=Ta ¥y 3.7 TEHE: id 518 DA long 25 unsigned long "NEEINZF L7z,

void PyEval_AcquireThread(PyThreadState *tstate)
GIL 23 L. BHED AL v FIKEZ tstate ICRE L LT, tstate iX NULL TH->TIIRD FHA, Bnv
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ZREBHLPUDERINTORITNEILED EVA, ZOBBETCHLZAL Yy RRTTIIR Yy 72 EF L
TWAHE, Ty Kay 2ZIiZMb 3,

AR SURALPKRTUEEZLTVWREEIC, ALy FHHZOMBEIFIHTE, ZOXL Y F

2 Python IZX o TEREINZZd DT R o722 LTHRTIELNET, _Py_IsFinalizing() %

sys.is_finalizing() 25 &, ZOKEZMNUOHTHICA V&7V BT S 2 BERORF DD
RATE, FEROVRAL Y FOKTHBITONE 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.

PyEval_RestoreThread() l3WVW2TH (AL v FAPHbE N 0wiwvwe 2TH) FHAFTRERE L <L
wed,

void PyEval_ReleaseThread(PyThreadState *tstate)
BHEDA L v FIRKEEZ Y £y FLTNULL IZL., GIL ZRL %S, vy 273D 50 UDIERSA TV
FAUER ST DOBIED AL v FOREE L TOWRIFAUIZ D 8 AL tstate 1X NULL THoTIIRD £
AD, ZOMEPBHED AL v RIREBERIIL TV A0 E I D EFANE DI EbNET - HLEDT
AR, B@i T 7 -G S hE T,

PyEval_SaveThread () IZ X D@LV TEIC (AL y FAPHLEATOWIRWE ETY) FIHTE
£9,

void PyEval_AcquireLock()
GIL ZEfBL %3, vy 730D o TERSATWRTIUIZD F¥A, ZOBKREZFOHLEZAL v F
HITICay 72EELTVWSEE. 7y Fay Z7iZkb $£79,

N—=Yar 32 CTIHHMHE ZOoBMBEHAEORL Yy FOREBZEHMLEFEA. bbb
PyEval_RestoreThread() ¥ L & PyEval_AcquireThread() ZfERAL T Z&E W,

AR SURALPKRTUEEZLTVWSEEIZ, ALy FAHZOMBEIMFIHTE, ZORXL Y F
2 Python IZX o THEREINZd DT R o722 LTHKRTIESLNET, _Py_IsFinalizing() %
sys.is_finalizing() %25 &, ZOMKEZMNOHTHICA &7V BT S 2 BEORPIZDH
MRTE, BERWVAL Yy FOKRTHETLNE 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 TIER S TWRITUIRD 8 A,

N—=ar 32 CTHHEE ZoMBRRAEORLy FOREBZERLIEA KD
PyEval_SaveThread() b L { X PyEval_ReleaseThread() ZfERA L TL 72X\,

9.6 Y71 >RT) ZHYKR—

Fr AL DOBEFEDIAL Python 4 Y &2 7V XiZ 1 DT TTH, WL OrDFARFA—~Tak AR, H2W\»
EFR—A Ly RNT, BEOMIN LA V2T X2l T 2RBENRDHD ET, ZNZARRICT 2008074 v &
7V XTI,

TRAVT AVRTYV R, TR LD EIT o7 8 FICERINHER I NI A VX TV XD TT, ¥
TAYERTY R EEN, x4y4yﬁfvﬁmmy7%wﬂyPUVﬁ@iﬁ&\7nhxéﬁf%*@§%ﬁ
DET. AA VA VETYRIUET V2 A LOFIHHLHFDUHEEITE WS BB H D, BEIET VX4 LD TR

HARZEINTWE 7V XA L THH D %9, PylnterpreterState_ Main() BAIBUI. XA ¥4 > &2 T1) XDIRKE
ANDKRA VREBRLET,

BTA 2 RTVREYIDEZD PyThreadState_Swap () BIBTTEE S, ROBEEHE>THIL 2T Y &
DIERL L HIRRATT A £ 5

PyThreadState* Py_NewInterpreter ()

WLy 74 &7 Y & (sub-interpreter) ZAEWML £5, 74 X &7V xeid (IZEERIQ) @i
FHE N7z Python 2— FOETRETY, FiC. FHILVI T A & 7Y XiE, import TN EY 2 —
NETROWTHEAION=Y a v &L, ZAREREB 2 R2EY 2—)L builtins, __main__ B
sys DRENE T, B—FHEADEY 2 —h54%%57T—7) (sys.modules) BLFEY 2 — LIRS
(sys.path) V74 VX TVXBZFIEDD DI D £F, FiBhY 74027 ZIRFITIE sys.argy
BREBEDHD EV¥ A, /. 74 02 7) XIEH 727288 % 1/O R MU — L sys.stdin, sys.stdout,
sys.stderr ZFHFT (LIdWVWAR. TAHDRA M) =B RERCHIFEL 7 7 A Vi FE2SRL TV
£7)

ROEIE, FBY T A 2T ZPER LA L v FIKEE (thread state) A 72 =27 D55, RAID
BOZIELTVET, ZORLy FIRESBTED AL v FIREE (current thread state) 1272 D 3, FEFED
ALy RPERSNEZ DI TIRRVOTHEREL TSIV, TilORA Ly FIREEIBT ik z 2L TL
W, Hile#o A Y27 XOERICKRIT 5 & NULL 2R L 35 fIAMIREEIZE Yy b XA FEAD, Z
AFBIPREDIRED AL v FIREBICHRFEEINZ 22 IR > TWT, BHEDZAL v RIRER 2 D DHEE
LBENWZEDHD05TT, (fid Python/C API BAfOD &k 512, Z BRI HI 3 RNICIX GIL H3REE
STV RFNIZR ST, BEDHEZR LSO RSN EFITRDES,; L L, oD Python/C
APT B2 138V, BB OR- 72 ZOBED AL v RIREPBEBICAZ L 2L FU LIRS RVWDT
HEELTLEXW, )

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)
FBESNTA L v FIRKE tstate TRIAENDZ (V7)) A VX TVEZEHKIBULETS, tstate IZHED AL v K
KETRINIZD FR A, TRLOA Ly FIREBIE T 2z SR L TS, BBIFOH LR -7
Y EBEORL y PRI NULL I2 5 TWES, 04 ¥ & 7Y XBENIT S TORAL v FIR
RBIEIHHEEINET, (ZOBZCETINCE GIL 2R L TB2RFER LT, vy 73BN E-
T BRI NTVET, ) Py_FinalizeEz() &, ZORRTHRINICHKBE I TWARWETOY 74
YETYREHRHELE T,

9.6.1 NJAEEIH

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 T Y X% PyGILState_*x() APl Y HABEDHLEZDDBHL NI L IZHER LTIV, ZN56D API
& Python ® 2Ly FIKEEY OS LARARL Y R 1IX 1 THIGLTWS Z 2 ZRHEICLTWT, 74 V&7
Y XDFIET B & ZDRHED N 05 T3, WIS % PyGILState Ensure() ¥ PyGILState_Release() @
MUHLORT7OMTIE, ¥ 74 X TV XOYID B ETORVWI L EMIHRLE T, X512, (ctypes D &
57) Zhed API Z{f - T Python DA TIESN/ZAL v F2 5 Python 32— FEZFETL TV AIREY 2 —
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NEFTA R TY RE2ES LEND RN H D 5,

9.7 FERIHERE

AYRTYRDAAL ALy FIZIERIMIZERNZAT 5 72D IS N TV B AT Y., 20 o D@ANIBEER
A & void KA YRGS PREZID £5,

int Py_AddPendingCall (int ( *func)(void *), void *arg)
AVRTYVEDRXAL ALy ROLBEBDPFECHEINE FERMEAE T, RINT 2L 0 2RD. func 1ZX
AYALy FOMOHLF 2 —ICEOoNET, KT 2L, fiketLy PEFIC -1 2ED £5,

WHEIZFX 2 WZFEDoNd L, func lF WODBHBT A VX TVEXDXA VALY FDb, arg Z51EE L
THOHENE T, ZoBEE. BEDETHD Python o — Rzt U CTIERENCFFIHEINE T, X
DT DRMCER L TP ENET:

o bytecode Hi5t LW 5 & &

o XA VAL v R global interpreter lock ZRFFLTWS (FTRDE func ETD C API ZFFEUH
#3) L&,

BHIL725 func i 0 BRI QXL ST, KRLAEZS -1 ZRLAIKEZ LY P LETIUSWITER AL func
Z, OIEFHLEZIT S 72012, EHIWKEIDAEFNEZIEHDERADN, Fr—rULf X T ) Zay
I PRI NTGEE. ALy FOUIDBEZICK > TEHDIAEFN D ATHEMED K > TV E T,

COBBIZFET T 2OICHEDAL Yy FIREEZHRE LT, -l &7V Zuay 708 LE
HA,

EE: i ERCEINREEICOAKILD, KL~V RERTT, func 2SATHEZRIR D B < EUH
ENBMEEDH D FXA, AL VALY RBRY AT A=V E2ETT 3D LWIEAIR. func 13
AT LA=NHPROTL ZETHIHINLRWTL & 5. ZOBBE—BIIZ. 8D C ALy R
25 Python 2— FEMFHIDIIE AEFEFEA . ZhoRbbic, PyGILState API Z{FH LT
{7Z&E W,

N—a v 3.1 Tl
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9.8 7O7 7ML kL —X (profiling and tracing)

Python A4 ¥ &7V &, 717 7 A )L: 7747 (profile) RFEITD F L —R: B (trace) &\ o 7t¥REZHAAL
TeDIEKEDT R— 2R L TVET, ZOFR—-1ME Tu 77417 Ny 7 BEHHEIPHIH (coverage
analysis) Y — L2 ¥IZfibh 3,

ZDOCAYETZz—RF, BT 74 0% L —REERIC, Python L~ULOREH LATRESA 7' = &7 b DI
UCHEND it L a2 — "Ny P2ty B8 C BBFPFCHLATAS X5 CLT0wET, Fmrr A1 b
L — ZBRED AR BRI E D> TVWERA; A VX 72— A TR ML —ABERAL Yy RTRIZA YA =L
TE, PL—2BBICHEINLZEHAAL XY b (basic event) IZDLFTDN— 2 Y IZBWVT Python L)L) b
L—2ABBTHE SN TV D LR T,

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile() B XU PyEval_SetTrace() Zfio TEFFTE 2 L —RBEKOEXTT, A
NRIRAZFIATY =7 T, BEREBUC obj & LTHEINET, frame 1 ZAXRY PHBELTWEHETI L —
LA T =7 BT, what IXE PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_RETURN, PyTrace_OPCODE DWW 3 DT, arg & what DEIZ X > TUTF

DESITHEED ET:

what D&

arg DEK

PyTrace_CALL

HIZ Py_None ,

PyTrace_EXCEPTION

sys.exc_info() DRITHIIMERT T,

PyTrace_LINE

HIZ Py_None ,

PyTrace_RETURN

FEOCH LENSGR XN 2 FEDMED. FIANC & - TR Rk 2561 NULL
L

PyTrace_C_CALL

FOHEN A 7Y =2 b,

PyTrace_C_EXCEPTION

FOHENLEEA 7Y =2 b,

PyTrace_C_RETURN

OHEN LA 7Y =2 b,

PyTrace_0OPCODE

BT Py_None ,

int PyTrace_CALL

B R Yy R OHEINTZD, D2 RX L —ZPHRT Y PV DOMBIC A7 2 HET S
BRD, Py_tracefunc @ what DETT, 4 7L =P =3 L —XEKOERIE, MIEFT 2 7L —20H
@ Python A b a— RIZHIIDZEE (control transfer) 252 Z SRV DFHE XN R VO THEEL TL

72E W,

int PyTrace_EXCEPTION

BISADEH S NTBRD Py_tracefunc @ what DIETT, FEFITINATVWE 7L —ATHAEY b S
N, AISPDOANSL b a— RPMWEEINRIC, what IZZDED LY M ERTARETa — Ny 7D
CHEnET, ZORE, FISNDEEICE > T Python U LA X v 72 WERED T3, £71—
L OIENR S Zeila—n Ny JEBHOHEhET, PL—RBEBETIRINSD ARV FERZIT
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WHET; 70774 7 3Z0OFDARY M eRBEE LEE A

int PyTrace_LINE
TEREARY PEWMET DL ZIT, (I 7 7 A VBT ) Py_tracefunc BIRIZ what 51 LT
EITMETY, f_trace_lines 2% 0 WKESIN/27 L — A TREMLIRTVWEZILHHD FT,

int PyTrace_RETURN
MLV LANR B & =12 Py_tracefunc BAEIC what 518 L THESTHETT,

int PyTrace_C_CALL
C BE MU STIERTIC Py_tracefunc FAED what 518 LTHEIETT,

int PyTrace_C_EXCEPTION
C BB 2L Lz 8 BIZ Py_tracefunc D what 518 L THEITETT,

int PyTrace_C_RETURN
CRH»PBHERS & 2T Py_tracefunc BID what 5182 L TETHETT,

int PyTrace_0OPCODE
B\ opcode BFEITEIND & ZIT, (Fu 7 7 A VB TIZR ) Py_tracefunc BIEIT what 51HE L
TETETT, 774NV P TEARY MIFEKLETA, 7V —4 LT f_trace_lines % 1 IZREL T,
BRI B LR AU D 28 A,

void PyEval_SetProfile(Py_tracefunc func, PyObject *obj)
77 7 A VEBE func KRELE T, obj N7 XXIBEBOE 5L LTHEINDZDDT, As5H
@ Python £ 72 = 2 b®»2W3E NULL TF, 707 7 A VBB AL v NMIREZHERE T 2 0 H 377
b, BADAL Y RICER S obj 25 22T, KREEZHEL TBLIFETRAL Yy FE—T7RGFEE
MTEET, Tu7 A T=XINTWE A4 XY D55, PyTrace_LINE PyTrace_0PCODE,
PyTrace_EXCEPTION ZfR 2 TDA XY MW LTI EINE T,

void PyEval_SetTrace(Py_ tracefunc func, PyObject *obj)
b —2BBE func KERELET, ZOBEIE PyEval_SetProfile() XML TTA, L —RBEIX
THEBARY PB XU opcode 4 RY M Z2ZIFHD, MUHENZ CHABA 7Y 7 b BEBRT 2ER
DARY FZZITWMSRVE ZADPRIZ>TVWET, PyEval_SetTrace() TE#HF SNz b L — BRI,
what 5% DE L LT PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN %#3ZIJH{ D ¥£¥ A,

9.9 BEXRT/N\vHHYR—F (advanced debugger support)

UToOBBEEELRTF NNy 7Y — L TOMHDEDEITO S DTT,

PylnterpreterState® PyInterpreterState_Head ()
AVERTY)ZIREA T2 MO RBZVAIDIE, LHICHZDDEELET,

PylnterpreterState® PyInterpreterState_Main()
AA VA RTY)ZROREA T = 7 PRI RL £ T,
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PylInterpreterState® PyInterpreterState_Next (PylnterpreterState *interp)
AVERTY)RIREF T2 v BVRANDI B, interp DRIZHZDDEIRLEFT,

PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)
A4 Y RTV X interp ICBEAITONTWE ALY R2B6R2YR DS 5, JHHICH S PyThreadState
FT7T 2 bRIRLETD,

PyThreadState* PyThreadState_Next (PyThreadState *tstate)
tstate ¥ AU PyInterpreterState A 7Y 27 MIJBLTWA ALy FIREEAX 7Y =227 bD S5, tstate
DRIZH2HDEELET,

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 THEDLN 2R ZRE 213, GIL ZHS T 242X HDFEA . BBESOD Yy 703 K- ShTwn
\i‘j—o

Python.h !& TLS API ®EE % include 3, AL vy Fa—H)LX L —Y % 51213 pythread.h % include
FTEIRENDH D EITERLTLIZE W,

FAMR: 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 FEHB R kL — (Thread Specific Storage, TSS) API

TSS API 1%, CPython 4 ¥ Z 7V XIZEENTWBEIFD TLS APl ZE XX 27-DICEAIhE LT, Z
D APLIZ, ALy FF—DRHIC int DO D IKH L WAL py_tss_t BHEVE T,

N—= a ¥ 3.7 TBE.

BE:

"CPython DAL v KR —#)L A ML =Y DD LW C API” (PEP 539)

Py_tss_t
DT —REERIFIAL y FEF—DREERBEL TWET, ZOMERDERIX. RED TLS FHE KT
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L. *—OWHHCREZEBT 287 4 — L FEFHL 2T, 2 OMBEHICIZABR (public) ® X > N3 d
ETIIN

Py LIMITED API PEZRINTWARWE ElX, ZOH®D Py tss NEEDS INIT IZ & 2 EHIX TV MR
MTEET,

Py_tss_NEEDS_INIT
ZOwruid Py_tss_t ZROPIBHLTFICEHENE S, Zo~rnld Py LIMITED APl &%k %
WFERINEEA

A E VR

B2 Py tss_t DXEVHERIE Py LIMITED API TENL RENIEREY 2 — L TREICRD T2,
DIV FRICRER R 72912, OB OEN2 X T ) HEREIAATEET 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.

AMR: A freed key becomes a dangling pointer, you should reset the key to NULL.

XYV w 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—ALZX FL— (TLS) API

N—= a v 3.7 TIEHESE: This API is superseded by Thread Specific Storage (TSS) API.

JAMR: 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 HHMEDORBEIC KD, ZON=Y a0 APLIEFHO 3 — FTHRHATARETED D HA,
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 #JHA{LERRE
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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,
BE:

PEP 587 "Python #IHH{L&E”

10.1 PyWideStringList

PyWideStringList
wchar_t* XFHID Y A b,
length 233E¥ v DIFEX. items 1ZIE NULL 22D TN TOXFFNIIE NULL TR TR D F¥ A
P

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar t *item)
item % list \BMUE 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 OPIEBEICHAL ET,

index 73 list DRIV LDOHE. item % list ORBIEML £7,
inder 1%, 0 A ETRIFIUIRD £8 A,
Python must be preinitialized to call this function.

MHER T 4 — L B

Py_ssize_t length
VA FDRE,

wchar t** items

U2 hOEZE,

10.2 PyStatus

PyStatus
PIHEBIR D R 7 — 2 2 (P, =5 —. #&7T) 28T 2 MERT T,
T —Ficld,. =7 —%4ER L% CEBOLRIZEMTE £T,
WHER7 4 = F

int exitcode

BT a—F, exit() OFE LTEINET,

const char *err_msg

I?““){ VJZ—:VO

const char *func

I =R L 7-BEMOBHETT, NULL I D 2 £3,
2T — R ARERT 5 B

PyStatus PyStatus_0k (void)
B

PyStatus PyStatus_Error (const char *err msg)

AXyt—=IL bl —ZHILL 5,

PyStatus PyStatus_NoMemory (void)
AEVED L TORK (XEVRE),
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PyStatus PyStatus_Exit (int exitcode)

FBELEK T a— R T Python 28T LE 35,

AT — & 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 PN G

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.
MHEAR 7 14—V B

int allocator

Name of the memory allocator:
e PYMEM_ALLOCATOR_NOT_SET (0): don’t change memory allocators (use defaults)
e PYMEM_ALLOCATOR_DEFAULT (1): default memory allocators
o PYMEM_ALLOCATOR_DEBUG (2): default memory allocators with debug hooks
o PYMEM_ALLOCATOR_MALLOC (3): force usage of malloc()
o PYMEM_ALLOCATOR_MALLOC_DEBUG (4): force usage of malloc() with debug hooks
o PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc memory allocator

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc memory allocator with debug
hooks

PYMEM_ALLOCATOR_PYMALLOC and PYMEM_ALLOCATOR_PYMALLOC_DEBUG are not supported if
Python is configured using —-without-pymalloc

See Memory Management.

int configure_locale
Set the LC__ CTYPE locale to the user preferred locale? If equals to 0, set coerce_c_locale and

coerce_c_locale_warn to 0.
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int coerce_c_locale
If equals to 2, coerce the C locale; if equals to 1, read the LC__CTYPE locale to decide if it should

be coerced.

int coerce_c_locale_warn

If non-zero, emit a warning if the C locale is coerced.

int dev_mode

See PyConfig.dev_mode.

int isolated

See PyConfig.isolated.

int legacy_windows_fs_encoding (Windows only)
If non-zero, disable UTF-8 Mode, set the Python filesystem encoding to mbcs, set the filesystem

error handler to replace.
Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific code.

int parse_argv
If non-zero, Py_PreInitializeFromArgs () and Py_PrelInitializeFromBytesArgs () parse their
argv argument the same way the regular Python parses command line arguments: see Command

Line Arguments.

int use_environment

See PyConfig.use_environment.

int ut£8_mode
If non-zero, enable the UTF-8 mode.

10.4 Preinitialization with PyPreConfig

Functions to preinitialize Python:

PyStatus Py_PreInitialize (const PyPreConfig *preconfig)

Preinitialize Python from preconfig preconfiguration.

PyStatus Py_PreInitializeFromBytesArgs(const PyPreConfig *preconfig, int arge, char *

const *argv)
Preinitialize Python from preconfig preconfiguration and command line arguments (bytes strings).

PyStatus Py_PreInitializeFromArgs(const PyPreConfig *preconfig, int arge, wchar_t * const

* argu)
Preinitialize Python from preconfig preconfiguration and command line arguments (wide strings).
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The caller is responsible to handle exceptions (error or exit) using PyStatus_Ezception() and

Py_EzitStatusException().

For Python Configuration (PyPreConfig_InitPythonConfig()), if Python is initialized with command line
arguments, the command line arguments must also be passed to preinitialize Python, since they have an
effect on the pre-configuration like encodings. For example, the -X utf8 command line option enables the
UTF-8 Mode.

PyMem_SetAllocator() can be called after Py_PreInitialize() and before Py_InitializeFromConfig()
to install a custom memory allocator. It can be called before Py_PreInitialize() if PyPreConfig.

allocator is set to PYMEM_ALLOCATOR_NOT_SET.

Python memory allocation functions like PyMem_RawMalloc () must not be used before Python preinitializa-
tion, whereas calling directly malloc() and free() is always safe. Py DecodeLocale() must not be called

before the preinitialization.

Example using the preinitialization to enable the UTF-8 Mode:

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig(&preconfig);

preconfig.utf8_mode = 1;

status = Py_Prelnitialize(&preconfig);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* at this point, Python will speak UTF-8 */

Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.5 PyConfig

PyConfig

Structure containing most parameters to configure Python.
Structure methods:

void PyConfig_InitPythonConfig(PyConfig *config)

Initialize configuration with Python Configuration.
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void PyConfig_InitIsolatedConfig(PyConfig *config)

Initialize configuration with Isolated Configuration.
PyStatus PyConfig_SetString(PyConfig *config, wchar_t * const *config_str, const
wchar _t *str)
Copy the wide character string str into *config_str.
Preinitialize Python if needed.
PyStatus PyConfig_SetBytesString(PyConfig *config, wchar_t * const *config str, const
char *str)
Decode str using Py_DecodeLocale() and set the result into *config_str.

Preinitialize Python if needed.

PyStatus PyConfig_SetArgv(PyConfig *config, int arge, wchar_t * const *argv)

Set command line arguments from wide character strings.
Preinitialize Python if needed.

PyStatus PyConfig_SetBytesArgv(PyConfig *config, int argc, char * const *argv)

Set command line arguments: decode bytes using Py_DecodeLocale().
Preinitialize Python if needed.

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list,

Py_ssize_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().
WA 7 4 — L K

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:
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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<= 1%i)
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(AIDR=I 25 DfE X))

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

XEVERE

11.1 BE

Python 1B} 2 X EVEEHIZIZ, £TOD Python A 7Yz b F—ElEP A>T 74 R—bb—7
(private heap) AHT T, 77 4 X— b & — FOEHII, NERAVICIE Python XE I%R— ¥ (Python memory
manager) DHEFIATVE T, Python X €Y v — v 2, HE (sharing)., €27 X > b53E] (segmentation).
HATE D YT (preallocation), F + v ¥ 21k (caching) ¥ \Wo 7z, A REVLEEHOMEZHK S 2Hi1c, #
MDAy K= b2DD ET,

RIEUKER TIX. 2D XEVEERE (raw memory allocator) 254 RV —F 4 ¥ 7Y AT LD X E ) EHHER
HEHLT, 54 RX—Fb—7HiZ Python BEDETDF— X EZHEBT2DICTIREENDH20E S H
WRELET, ROXEVEREREDO LIZZ, W o2DA T 27 FNEED XA EVRIEBEBEZ DD 3, Zh ol
ALb—7%2EL, ATV 27 MIEHOFEBICE - XTVEHRY OREEL VT T, Hl2R, B
TV PEXFINRR TN, FHELIZESTRD AT —THATEREINE T, tWHIDd, BHICIXEE
BT 2 L TRBIRESEDZ DD, EE/FRED ML — A IDFETEZ056TT, 2D X I1Z, Python X € <4
Py BEEOWL O AT 27 FVERDO X E VIREEBICEEL T2 AL OB S 74 R—F b —
THoRAELTAEYVERZITORVEIIILTVET,

BHELDIZ, 7222 2—FR 0D —THNOXEY 70y 72T LRI T 27 bRA VX EZHBELTO
52 LT%H, Python e —7OEHIZA > 27V XBKRIMTS DT, 2—F»RZNZHIHT 2 /TR0
fR32Zr2TF, Python 7Y =7 bR EINE Ny 7 7 2 ANS 720D — FHEMOD X TV HERIE, &
ZUZJE U T, Python X EV A=%D ZD RF 2 X > FATHIZELTWS Python/C API BIEHEZ L TIT
WX,

X2 ) EHEORRBEE R 2720, JHREY 2 —VOEFEIZRL T Python 779227 %2 C 94 77 VMR REL
TW3 B malloc() | calloc() . realloc() BLU free() THIEL XS 2 LTIEARD E¥A, 25 L72H
Breise, CoXEVREREKY Python X €V 23— v L OB THEITOCH LA L ET, C OXEY
FIEBIE Y Python X BV X =Y ¥ 3B R 271 3Y) XL THEREINTWT, B2 —T28ET 270,
O L OREIBMHIIRFEREZHEE T, i3z, EHOHNDO D6, C 7477V 0XE Y #IEEKE
HoTHRBIIXEVEMRLEZDBR LD TEE T, flZIX. UTHZD &5 &EITT:
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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;

ZOFITIE 1/O Ny 72T B XEVERIZ C 54 75U DA VIRIEEEEH>TVET, Python XE
VR —Yx —IEDEE LTRENS bytes 7Y = 27 + RTERT 2B 13 HETT,

LIEWVWZ I ALY ORITIE, X EY OEIEX Python ¥ — FICHEE LTS 58D 5, 28745, Python
bt — 7% Python X BV AT vy DEHTICHE205TT, HlZiE. A&7V &% C TErNLHi AT
Yz MUITHRT 2B1CiE. e — 7 TOXEVEEPKNETT, Python b =7 %2 fo72508k0wd 5 —DoDHE
HE LT, IBREY 2 — A EYE LTWB XEVIZOWT Python X EY 32— v 12 BRERM LTFL
WEWS Z DD ET, o AMERRXEY PPN OIEE IR L 7 i UTHMiic W s 3 b
DELLTH, BETOXEVEEERE Python X BV —I ¥ IZRETHIE, 4 VX7V XIE XD IEMER X
EBEVZy VY FORKBEHIETCE XY, ZOME. FEOKRMNTIX. Python XY =Y ¥ HIHN—
YarrzrarveXeYnararz Mu, ZoMAL O FHBEE Wo T2, HEUIREIEE VU TEZ M
HVET, LOFITRLEZEIIZC IA4 77 VDXEVIRIEEAKZMES &, I/O Ny 7 7 FICHER L X EV X
Python XEV 3= ¥ DEED SERICHNSE Z L ITHEBEL T EE W,

BE:
BRI PYTHONMALLOC %2 M LT Python 2’32 X)) 70 s —X2§lHllT 22 e TE XTI,

BRIEZ L PYTHONMALLOCSTATS 2 LT, #H7=A 70227 b7V —FBERINZRL., vy PR U
2 pymalloc AEV 7O7—42 OFMGHERERRTEF T,

11.2 EXEVA2TT—X
UToOBBE IS RATL070r—2 %27y 7 LET, TNHOBEBEALY FEv—7 T, GIL 2HFFHLTWi
KTHMUPHT e TEE T,

TI7ANED EAEYTOT—2— EROBEEBEFAL 3 malloc(), calloc(), realloc(), free() 0 N
4 PRERSINE 13 malloc(1) (HBWIE calloc(l, 1)) ZMNE T,

N— g v 3.4 TEM.

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(1l) MEIIN/E 2R U &k 512, AJREZR S NULL THRWIL=—
IIRHRAVEEBRLET, RSN XEY —1ZiZ0Whr 20 bbb ifTbii 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,

BRI BEROY A XHT0 N4 P OERICH L TId, AIREZL & PyMem_RawCalloc(1l, 1) 23FEINzD &
N—ar 3.5 TEM.

void* PyMem_RawRealloc (void *p, size_t n)

p PHETXEYV TR Y 7% n AL PZYVPAXLET, H0I A XEHF LI A XDNZI VT ETONE
BEEINEE A

p A% NULL O35ERUH Lid PyMem_RawMalloc(n) L3ffiTd, £ 5 TR, n AERIZFELWEE, X
NULL TR W b, p

EV TRy 73V A XEINETHMUINERTA, BEINTZRA > XIZIE NULL T,
p W

FZF 0 X DAl D PyMem RawMalloc(),
PyMem_RawCalloc() OFFUFHILIT X DIREARITFIUIRD FEA,

PyMem_RawRealloc (),
DEETT,

BRDKEU L 7235E PyMem_RawRealloc() 1& NULL ZiBL., p WXATOXEY U 72 I THEMBARAL V&
void PyMem_RawFree (void *p)

p DBHETAEY 70y 72BN LU ET, p IZLEIMEOH U PyMem_RawMalloc (), PyMem_RawRealloc (),

PyMem_RawCalloc() MR LIAAETRITIUIRD THA, ZALINDEER PyMem_RawFree(p) # MU
L7720 12356, REROBIFICKED 5,
p 53 NULL OFEMS LER A,

113 XEVA2R2T71x—2R

UT BRI LT Python E =1L TXEYRHAELZDBBLZDHKE ST, 200 DBIHIE ANSI
CHEEIZH> TETMEERTVETE, 0 N FZ2ERLZBOFEICOVWTHEBELTVWET:

The default memory allocator uses the pymalloc memory allocator.

g4,
El=K

IO ORI 2123, GIL ZIRF L TBALERH D £7,

N=ary 3.6 TEH: 7741 D77 —ENT AT LD malloc() 5 pymalloc 127D F Lz,
11.3. XEUIA>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 bPRERT 22, PyMem_Malloc(l) 2SN/ Z AU & H1C, AJREAR S NULL TRV =—7
BARAVRERLET, WERINIZAEY =TV R 2P ITDOREE 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.

BEEBDBEZDOY A X0 34 FOERITH L TIE, AIAE/R & PyMem_Calloc(l, 1) AMHINT=DLFL
X512, 227 NULL THWEL Y X EEL T,

N—Ya ¥ 3.5 TEM.

void* PyMem_Realloc (void *p, size_t n)
p BPEITXEY IRy 7% n AN MZVH A XLET, HOIHAXEH LV A XD/NXWHFETORNE
BEHEXNZEA,

p 5 NULL O5EMH UIX PyMem_Malloc(n) EEfliT3, 25 TR, n BERIZFELVWEE, XEY
Ty 73V YA XENETHRREINERA, BEINZKA ¥ ZIFIE NULL T,

p A3 NULL THRWERD ., p ldZFH X DEID PyMem_Malloc(), PyMem Realloc () F7z1& PyMem_Calloc()
DOHH LI K DIBENZTNUIRD ¥ A

BRI L 725G PyMem_Realloc() W& NULL ZiR L. p YHIOXEV TV 72 X THEMBRRL VXD E
T,

void PyMem_Free (void *p)
p BT XEV TRy ZEMHBLE T, p IXLEIFECH U PyMem_Malloc (). PyMem_Realloc(). F7z
& PyMem_Calloc() DR L7ETHRIFIUIRD EHA, TR DOEHES PyMen_Free(p) ZIMUH L7
Bl o HE. RERDEEITKRD $3,

p 3 NULL OBEMS LER A
LTI 28R o~ 2 03 fEEO 701 M X Tnw3 3D TF, TYPE BEFED C oMERLET,

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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ZHE C ) ety d=ruTY, p ZIEICHRAINE T, =7 —HFHIXEY Z2ES5 D2EIT 3
121 p DILDMEERFEL TL ZE W,

void PyMem_Del (void *p)
PyMem_Free() &R LTS,

EEwiz T, C API ¥ N3 % Z 274 < Python X &V REENEZEENUH T ZHDLUTO~7aty b
PRI TV T, 7L, ZhbD <7 vl Python N—Y a YETOANAL F V) BHEEERETST, 2z
WCHEREY 2 — L TCREEINTVAEDTERLTL I,

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 o EDSHAL T Python =71 L TXE Y ZHER LD BRLIZD HkET, Zh s ofEEid ANSI
C I > TETMEEINTOETA, 0 N FZERLEZBOBECOVWTHERLTVET

The default object allocator uses the pymalloc memory allocator.

ZE: ZhSOBEBEERE 212, GIL 2R L 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 FZERT S L, PyObject_Malloc(1) 2MEN/- T [E L & 512, AlAEAR S NULL TR\ =—
TIRHRAVEERLET, MEINZXTY —ZidWhr 208tk diTbii 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.

BHERDELZDT A4 X030 4 P ORI LTI, AJ8E%4 S PyObject_Calloc(l, 1) MFHIN/zD Y
FIC X912, 2=—277% NULL THRWARA VX EBRLET,
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N—a v 3.5 Tl

void* PyObject_Realloc (void *p, size_t n)
p BHEIXEV I Y 7% n N PCUVHFAXALET, GV A XeHLVT A XD/NZWTETONE
BEHEINEE A

p 23 NULL OGN Lid PyObject_Malloc(n) &5fHiTF, 5T n BERIZHFELWVWHE, X
BV TR 23V A REINETHRIREINERA, RENTRA ¥ 2IFIE NULL TF,

p A NULL THRWVWRD, p 3FN X DATD PyObject_Malloc(), PyObject_Realloc() % 7z 1%
PyObject_Calloc() OFEFHILIC X DRI NRIFIUIR D £RA,

BRMEM L 72358 PyObject_Realloc() & NULL 3B L. p IFRIDX BV Y 72 X THMERAL V&
DEEXTYT,

void PyObject_Free (void *p)
pHHETXEY TRy 72 fRIRL F 3. p GLEIFFCH U7z PyObject_Malloc (). PyObject_Realloc ().
F721% PyObject_Calloc() DR L7METHRIFIUIZ D £V A, ZHLIHNDEHES PylObject_Free(p) %
FEOH L7 o 728 E. REROEFICLD $9,

p 3 NULL OBEMS LER A

11.5 Default Memory Allocators

Default memory allocators:

Configuration BT 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 Y —X ¥ | "malloc" malloc malloc malloc

LR

pymalloc &L D7 Ny 7' | "malloc_debug" | malloc + debug | malloc + debug | malloc + debug

N

ETLER
o #Hi: PYTHONMALLOC BREEAR O fE
e malloc: B#EC S A4 77 VD RATa7ur—&, C BB malloc(), calloc(), realloc(), free()

o pymalloc: pymalloc XEY7OT—4
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e "+ debug”: PyMem_SetupDebugHooks () THREINDZTNv 77 v 7 DflAEHLE

11.6 XEV7O7—R2%Z2HRXAEIA1XTS

N— a ¥ 3.4 TEM.

PyMemAllocatorEx

XEV TRy 770 —REiih T 27D DHERTT, 4207 4 — L FERbET:

Z14—IJLE

U S

void *ctx

Bl L THEINZ2—FarTF
2 b

void* malloc(void *ctx, size_t size)

XEY) 70y 7EEHYTET

elsize)

void* calloc(void *ctx, size_t nelem, size_t

0 cHifbahXEY 7y 7 2EID Y
TEY

new_size)

void* realloc(void *ctx, void *ptr, size_t

XEV TRy 7REDETENYI AL
3

void free(void *ctx, void *ptr)

XEY) 70y 7 RERT 3

N—Y a3 3.5 TEMH: PyMemAllocator HiE{RAY PyMemdllocatorEz W2V 3 — A& NJz T calloc

74—V EEMXNE L,

PyMemAllocatorDomain

TR =X FRXA REET 5D DHERTT,

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—RZHZXEIA1XTS
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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)
TBESNZRXAL YOXEY TRy 270y —RERRLET,

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BEINLERRXAL VDAY TRy 770y —XEZHELET,

Mliwnwryar—&iE 081 PRERSI N E2=— 272 NULL TRWVWARA Y X E2IRIRFIRD %
A,

PYMEM DOMAIN RAW F XA YT, 707 —RFALy FE—7TRIFNUIRD FXA: 7ar7—XHIE
UCHENzr & GIL 3RFEERTVERA,

MLwrar =227y 7T (128D 7 vl — X 2O S 720 &, PyMem_SetupDebugHooks ()
BB ZIFOH LT, ilnwr s =20 RicF Ny 77y 7 2 BERE LRITIUIRD 8 A,

void PyMem_SetupDebugHooks (void)
Python X €V 70 s —XBEBONT 2B 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 X3, Bil: PyMem Malloc () D3EID HTHNy 7 71K LT PyObject_Free() %
WECNT2 LTz,

o Ny 77 DBIBHIOEEZIAA (N 777y X —Tn—) BRI LET
e N7 7HTHROFZAA (N 774 —nN=—on—) 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.

240 £ 115 XEVEE



The Python/C API, JJ—2X 3.8.19

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 FUAT D) A 7Y = 7 Micki#{b XNz pymalloc 707 — X035 Y
F 3, pymalloc 1%, 256 KiB OEEV A XD 7 7V —=F7 LU ZXEY Ty Y72 HNET, 512 81 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 BBEDT7OT—4% T3,

7V —F7usr—&iE ROBEEEMHFNET:
e Windows Tl VirtualAlloc() & VirtualFree().
o FIAHTE2%5E, mmap() £ munmap().

o ZFNLHANDIGEIX malloc() ¥ free(),

11.7.1 pymalloc 7)—7+707—32DHRAZIA X

N—a v 3.4 Tl

PyObjectArenaAllocator
7V —FT7ur =R ELNT L 72DDWMIERTT, 30074 — A FERBET

Z4—LF =

void *ctx Tl LTEINSZI—FarTFX
void* alloc(void *ctx, size_t size) size N4 DTV —FERH DL TET
void free(void *ctx, void *ptr, size_t size) | 7V —F%2MHL T

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
Z7V)—=F7uar—RPEELET,
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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 ERAH

BANTBARTBIRE v b 2> T, BZ Hiof|% Python £ =712 [/O Ny 7 7 2 XEVRERT 2 & 5 I1cH &
ATZbDELUTITRLES:

PyObject *res;
char *buf = (char *) PyMem_Malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();
/* ...Do some I/0 operation involving buf... */
res = PyBytes_FromString(buf);
PyMem_Free(buf); /* allocated with PyMem_Malloc */

return res;

FLa— F2RNROBEKtEy P TENZBOEZUTIORL %

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%i <)
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(AIDR=I 25 DfE X))

res = PyBytes_FromString(buf);
PyMem_Del(buf); /* allocated with PyMem New */

return res;

FOZoDBITIE. Ny 7 72 EICECEBE Yy MET2BMTREL TS ZITFERE LTS W, FR
HBERXEV 70y 7T IR B2 ATV IREEHEZIREAT 2EMREZES T72012, MELXEY API
77 IV EFS5TTI ZEBRBETT, UTOa—-FIRIZZD2DZIT—0BHDH, ZO55D—DIZ3B K2 —7
PREET 2000 X VIRERBEEZRE- L TW2 0T B&BH (Futal) £ 5L F %2 LTOVET,

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 2BEITINZR. PyObject_New() . PyObject_NewVar() . B
XU Pyovject_Del () Zffi5 &, Python B34 7 =7 b2 XEVHRLIZDBRLZD TEE T,

IHRSDBEEICOWTIE. RED CIEX3HML WA TV 27 MMUIDEFPLELEICHE T 20RO THAL £ 3,
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%

TWELVE

F72 U FEREHYR—+ (OBJECT IMPLEMENTATION SUPPORT)

COETIE, LA TP 27 FOMZERT IHEHEONLBE. B, BLUE~70iZOoWTHAL £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 EVHEREINIA T 27 b op 1T L. Bl HIEIRETD
28 (initial reference) ZHHAL L £ 3, LI N/A T 27 FRIRLE S, type HHZDAT I = 7
FERZBA R - OKREZ AT 256, BMHEEHEIERANRE T 247027 F oty MBI
NEFT, 7927 OO T 4 — L RITIZEEERIZL F8 A,

PyVarObject* PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. PyObject_Init() OETOMEZITV, AJIEIA XL TV =27 +D
BEICEESIHEROIPLL X5,

TYPE* PyObject_New(TYPE, PyTypeObject *type)
Return value: New reference. C ¥iigA® TYPE ¥ Python B4 72 =7 b type BT, HLw
Python #7227 b2 XEY EICHRELET, Python A 79 27 PAY X TERINTVWEREWT 4 —)L
FEIFEHLESNERA; A7V 27 bOBRAT Y ME 1 KRV ET, HRT 2 XEV OV A4 XFHA T
Yz MD tp_basicsize 74—V RTHREDET,

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C HiE{A%! TYPE ¥ Python BA 7Y =7 b+ type Zffio TH LW
Python #7227 b XEY EICHAELE T, Python A7 27 bAY X TERINTVWEREWT 4 —)L
Rt ER A, ERINZZXEVIX, TYPE BERITINZ., type D tp_itemsize 7 4 —)L KT
BEEINTVWEY A X% size AT OREZI LM TEET, ZOBEBUL. BIZIZX IO & 5 IR

245



The Python/C API, U1 —2X 3.8.19

A XEBRETEZA TV 2 P eRETZBITEMNTT, —HOERD7 4+ — L ROXEVE Y LB TE—
ETToZeTrusr—a YEEERS L. XEVEHOMEN M LEL FI,

void PyObject_Del (void *op)
PyObject_New() X PyObject_NewVar() T HELR L7z X EV 2R L $9, @K, ZOBEBIEA 7Y =2
FOBRUZHEEEINT WS tp_dealloc NV FILOMUIHEINET, ZOBMENOELRIZ. XEY
FEIHIE D ERE R Python A7V =227 FERFELTVWRVWDT, A7V 7 +D7 4 =LK IZHLTT
AL TIERD £H A

PyObject _Py_NoneStruct
Python 22513 None ICRZ 2347V 22 T, ZOENDT7 7L RIEF, ZDF T 27 FADKRA V&R
ZiHEiS %5 Py_None ~ 7 R ffibilFiuIiz b £8 A,

BE.:

PyModule_Create() HIREY 2 —1D7 w7 — b XM,

12.2 £38D AT U FMEEE (common object structure)

Python Tid, A7 =7 MUZERT 5 LTHZ S OMERIEDNE T, ZOHITR=>DMEEL ZDHH
HHEZDOWTEHAL 5,

2TO Python A 7Y =27 M3, #7922 FORXEYARBDOEBEHLTICD 2PBD 7 4 — R eI HE
LTVWETS, ZD7 14—V FRIiX PyObject BB X PylVarObject MITRIHEINET, ZhooRb X, o
£TOD Python 7Y =2 P DERTEEL I LIIHZENICHEDA TV 70 Z2flo TERINTVET,

PyObject
BTCOAT7Y 27 MR ZOREIR L2 D TS, ZORIE, H2F 7327 V28T KA v X% F
7Yz b2 LT Python 2545 DIRERBERPA>TVWET, BED ” VY —R7 ELFTIE, Z
DORERICIEA T2 7 VOSBRIV P AT 27 PITMIE T A2A T 2 7 FZIDBA-oTOVE T,
EBITIE PyObject THHZILWRESINTOVEBAN, £8TD Python #7927 FADKRA ¥R
PyObject* "F¥F ¥ A MTEET, XV N7 VLR T3I2& Py REFCNT ~Z 0k Py TYPE <7 a%{fi
DRRFIUIRD FEA,

PyVarObject
PyObject ZHiBEL T, ob_size 7 4 —/L RZEML b DTS, ZoEHRIE, BE (length) O %
FOoF 722 M2 LTHCET, ZOHA Python/C API TELNZ Z IXIZLAED D £H
Ao AVNIZT V7R AT 5I2IE Py_REFCNT ~Z W1, Py_TYPE ~¥7 W, Py SIZE =7 vk {Hbiiriuiz
DEEA

PyObject_HEAD
AERRIZRLBRVA T2 7 bV 2RETZHLVAEZEST TS 215>~ 1 T3, PyOb-
ject_ HEAD <=7 B3RO L5 ICEMEN £

246 B 12E 72U bREYER— b (object implementation support)



The Python/C API, JJ—2X 3.8.19

PyObject ob_base;

EW2H B Pyovject DFFa XY M ESHLTLIZE W,

PyObject_VAR_HEAD
AVARVAZ LB A REEEFOA TV 7 b ERETZHLWEERZES T2 2>~ n T,
PyObject_ VAR, HEAD <=7 13 XD X S ICB SN E 3!

PyVarObject ob_base;

RiZ®H % PyVarObject D RF 2 X FE2BILTIZE W,

Py_TYPE (0)
Python 7Y =27 D ob_type X VN7 7L AFT2DIfES5~rvTY, UKD LI ICEMZN
EJc

(((PyObject*) (0))->ob_type)

Py_REFCNT (o)
Python + 7Yz 2 F® ob_refcnt X Y N7 7R T30S0 T, THIRD XS ITERX
nEg:

(((PyObject*) (0))->ob_refcnt)

Py_SIZE(0)
Python 7Y =2 F®D ob_size XY N7 7 ELAT2DIfES>5~r/ 0T, ZHUIRD XS ICERIH
9

(((PyVarObject*) (o)) ->ob_size)

PyObject_HEAD_INIT (type)
L\ Pyovject BUD 72D DFIIEICER T 52~ 0 T3, 2O 7 IERD XS WCERMINET,

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
FL ., ob_size 7 4 —JL FE &L PylVarObject BD 7= OFHEICEMAT 2~/ TT, 2O~/
XD LS ICEREhET,

_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
BRI D X Y v FEFERT 2BRICHV SR TS, ZoMERIIE 4 D2D7 4 =L R3S H 3

Z14—=)IF | COB F={3

ml_name const char * | XV v K%

ml_meth PyCFunction | C EHEADKA > &

ml_flags | int MOELZED LTI R"T 777y b
ml_doc const char * | docstring DNAEZIHTRA VX

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 ¥ 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
FIERD N R Y v RIE, METH_NOARGS 7 2 7% D758, DERGIBPIEEEINTVWEILEF v 7L
BIEDET, T5L%RAY Y P& PyCFunction BITHR S TIERD FHA, F—D %5 XXX self 17
D, BT 2= ADATI 2l b VARV ANOBIERIFT 2281280 FT, WIAUIE X BB o
Z A ZIE 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.

UToZ20ZE, MOHBLENERTDHOTERL, Z77ADXY vy R LTHESBOFEHFXERTBDT
T, BV 2NN LU TERINZBERTHOWTERD EBA, XYy FELTIE, BKT—2 D757
Tty PTEEHA,

METH_CLASS
Ay FOBRIIDFHEIIE, BDA Y ARV ZATRBAMATY 27 bHRESINET, 2D 7 7 713 AR
HBIEL classmethod() 2o THMT 2D ERL I35 AAY W K (class method) AT % 7= IflEibH
nxg,

METH_STATIC
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XYy FORAIDOFIBICIE B4 Y22y 2TiEd%< NUILL BEIIAET, 2077 7%
staticmethod() Zio THMT 2D L F U XY v R (static method) ZERT 27D 1fEbh
EJa

B —DDERIE, HEIXY Y FEFEADHDAY v NERLBEEMZ 20 502HIHIL $3,

METH_COEXIST
AV NEBFOERTBEEMZ 2T —FLES, METH _COEXIST ®8E LRI, 77 11
FOREWX Lo T, EBOPEBELRVEIIRXAF Yy T LET, RABY b o REXAY Yy FT—=71 L&D %
Bca—FEINZDT, BIZIX sq contains Ay MET7 vy 7L TWB XY v K __contains__() %%
L. 4% ® PyCFunction ®r— FZHIELES, 20757 %EHKT % L. PyCFunction 137 v 84
TV VEEEMZ BB Tr—-FE, Xy M #EV L ES, PyCFunctions DEUH LIZT v 47
Pz PO L &Y b EREILINTWE DT, 25 LEAEEBER D 3,

PyMemberDef
type @ C fERD A VN LTSI TWS, H2ROEEEZRIEERTT, ZOMEERD 7 4 —1
RIELToEeEHTT:
Za14—=ILF | COH =3
name const char * | X > \%
type int C MR DH DX oY
offset Py_ssize t | ZDX D type object HHERH DIFFTD offset /N4 X
flags int 7 4=V R HAH LEAPEAALARROPZRTEY N 757
doc const char * | docstring DNAEEETRA > X

type 37K TAD CORZERTZ T_ 270D 55D 1 DTT, X% Python 22677 2AEh 3
LE, FORXIYANIMNIET S Python OEINCEBXNE T,
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Yo 0% C D&

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 23E 7> TW2ADIE, T_OBJECT IZ X ¥\ NULL 72572 & 12 None %i8§
DIZxf Ly T_OBJECT_EX 1% AttributeError %% 3 %R T3, T_OBJECT_EX i T_OBJECT X b B
53 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 D -DDBEBERTT, ccmember: PyTypeObject.tp _getset A
0y FOBHIABZIL T ZE W,
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Za14—JL | COE =3
R
4T const char | &M%
*
get getter C Function to get the attribute
®£a setter EfZ Y /HIRT 2RO C 5B, BB a. BIEEHEARD
HAICRD £9,
doc const char | fEEDO KF a2 X7 — a Y7
%k
closure void * getter & setter DIBMT — X2 it3 25, 47> a Y OBBKRA » &,

The get function takes one PyObject* parameter (the instance) and a function pointer (the associated

closure):

typedef PyObject *(xgetter) (PyObject *, void *);

D F 721 R NULL AL DES 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, RN L75E1F 0 2. ERL-GEEZ
-1 ZFH e LTRLET,

123 BATox o+

WA XA NORZEFRT ZH5EK: PyTypeObject MiiERIZ. 25 Python £ 73 =27 M A F7 LAOHTH
SEERMEERD 1 ODTL x5, BA 7Y =7 M& PyObject_*() FX PyType_*() RO TIRZ T4, 13
EAED Python 77V r—>a it oT, SLTHHADD SHEAREZIRML FEA, BA TV =7 PEAT
Pz IBEDEIRRES D ERRDZEMT IO, 4 VX TV) XARRH LR EZERT 2IREY 2 —L
TIRIFEICEHERFETT,

BATY 7 MIEEDR! (standard type) IZHARZ 20RO RKRELRMEERTT, FREA TV 27 VIZ L DfE
PRELTED., Z20IFLAYE C EBANDKRA Y& T, ZA2hOBIZZORIOKRED/ NI WG 2 FEREL
TVWET, ZOfiTIE BATV2 7 bOBET 4 =L RIROWTEHEIZHHAL T, &7 4 —L R, HhEARAT
HELS 2 IEFICHAE ATV T,

FDZA4 vy 270771y 2MAT, ERE HTl PyTypeObject DEK Y /7% —H CHFET = 2§l % &
HTVET,
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1231 24y o)7L >R

"tp slots”

PyTypeObject Slot*! it} BHRAY Y R /SHREY 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

RDOR—=T|HEL

12.3. BFT>z I b
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R 1-FIOR—IHS5DHEE

PyTypeObject Slot™! ] BHXY Y R /4SRN 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 2VEFEENTWVAHE. XD (NHEMH) 74— L PR %9

e tp_allocs

L AFEICTHEbATW S Ay MAE, 20 (REWR) FEHERTHZ e ZRLTVET, IHENTHbIRTWS 21y M,
AHLEH L LTI EZRETY, AFENTHOITWE Rny M3, WEFCOAMONET, (HEiEL LTo) "<R>V 13,
DT 4=V EFPREATHZ 2 (NULL THRWI L) ZERLET,

*2 3

”0O”: set on PyBaseObject_Type

=

”T”: set on PyType_Type

"D default (if slot is set to NULL)
X - PyType_Ready sets this value if it is NULL
~ - PyType_Ready always sets this value (it should be NULL)
? - PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").

”I”: inheritance

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 B BWHXYV 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—=T|2HEL

12.3. BFT>z I b
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R 2-HIOR—IHS5DHEE

Slot B BHXYV Y 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_

ROR—JIcHL

256

®12E 772U bREYE—bF (object implementation support)




The Python/C API, Y —X 3.8.19

R 2-HIOR—IHS5DHEE

Slot B B
bf_getbuffer getbufferproc()
bf_releasebuffer releasebufferproc()
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A0y bDEHRE (typedef)

ERE (typedef) 5|88 BOER
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 E%&

PyTypeObject DWIEAEFRIE Include/object.h TROTFHNZIZTTT, ZROFMEES 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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(AIDR=I 5 DREE)

/* 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 XO0vw ~

A 7Y =7 MEERIE PyVarObject MEERZHLR L7z H DTT, ob_size 7 4 —/L FiZ. (B class SXHME
O3 type_new() THREND) BINRAENIIWE S, PyType_Type (XXX A7) X tp_itemsize ZHIHAL
THDTHERLTLZEZW, ThAbB, A YRRV R (DEDHMATY 227 1) 1T ob_size 7 4 —/L RWTEAE
LRI BDOFEA

PyObject* PyObject._ob_next

PyObject* PyObject._ob_prev
INBH5D7 4 =N FiE~2Z v Py TRACEREFS N ERINTWVWEIHEDAFEEL T 3,
PyObject_HEAD_INIT v 27 u%ffi5 ¥, 74 —/)L K% NULL iIZ#JHI{L L ¥3, BIVICXEVRERS N
TWAA TV 7 b Tl ThHDT7 4 — L RIZHICNULL DFETT, BINCXEVERINEZ L 7Y =
MDA, TNHZODT7 4 =Rk, b—=7 LD 2T FEHRADA TS =27 b o2 BV 7Y
ANTAITO=27 vV F2BIEONET, ZOZ i3 ART Ny ZJHMNIFHATE £3; BURT
(. BRIFZEL PYTHONDUMPREFS 2588 E SN TWVWS L ZWZ, 7077 LDOETHRTRATHERL TS 47
7 bEHIT500ME—DRFITT,

HEAE:
Y TRATEXZDT 4 =L FEMELEEA,

Py_ssize_t PyObject.ob_refcnt
A 7027 FOBIH > T, PyObject_HEAD_INIT X ZDfE% 1 WL L £ 3, EIVICX T VE
RENFHA T 27 P T, BDA VAR R (ob_type DY T HHEIELTWEA TV =2 1) 135
BEHT Y P TR BDERA . BNICXETVHEEINZEA TV 27 OGS, 4 VARV RAIX
ZRAT Y FOMRIZ BOET ,

-
Y TRATEZDT 4 =L EFEHELEEA,

PyTypeObject* PyObject.ob_type
BEAEKDOEL BIOFWHET 5L XXRXA T TF, PyObject _HEAD_INIT ~ 7 v TR, #@H
¥ &PyType_Type 72D ¥3, L2 L., (PR < D) Windows THIHTZ 281w — FAJRERILIE
EY 22— LT, ayAA4 ANt TERweXOEDET, 22T, Bo5bLE LT,
PyObject_HEAD_INIT (% NULL %27 L THIHHL L TH =, MMOBIEZIT S ANTEY 2 — L OFIHILEIEL
THRINZZD 7 4 =L REYIIHELT 2 22 B> TVET, ZOREFIUTO LS ITVET:

Foo_Type.ob_type = &PyType_Type;

Fo#EEZ ZUTE2HOVDLREZA VAR ZAERIDBENIICLTELRTNIERD T8 A,
PyType_Ready () & ob_type %% NULL % ¥ 5 X, NULL DBFEITIFILIES 5 2D ob_type 7 4 —IL
FCHHt L £ 3, ob_type 7 4 —)L R R TR WS, PyType_Ready() \ZZ D7 4 —LFEEHEL
FE A
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R

YT RALFEZDT7 4 =V REHEL T,

12.3.4 PyVarObject XOv bk

Py_ssize_t PyVarObject.ob_size

B A VIERINTWARRA T 2 7 bOBFAE, 207 4 — A RidEaicwiiftangE 3, B X e
VHEREXNTWBRIA T 2 7 FDIGE, TD7 4 — L FIINEERH XN 2R E®R2HL 5,

kR

Y TRATEIDT 4 =L FEHELEZEA,

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

BOZRIBA > TWB NUL I XI N XFHANDERAL VX TT, TV a—lDr/a—"LER LTT
IR ATELZROEGE, ZOXFINIFTERREY 2a—%, Fy b ZLTHOAF EH XFINTRD £
T HARAARIDIGE, REOMOLRITE, B2 —ARH 2y r—IDY TEY 2 —ILDEFE. %L
RNy —=PEBPERREY 2 —AELD—FIZHR->TVET, FflZIE, v r—Y PHNOYTEI 2 —)L
QRASTWEEY 2—/L M ATEREINTWVWS T I, tp_name % "P.Q.M.T" WZHHLL 5

BB VBRI NZEA T 27 FOBFE. D7 4 —L FIZHEICBOLENCR D, EY 2 — L4138
DEFENTHF— '__module__' WX T 2HEYL L THRNIZEEEFEEINET,

X EVBRE N B F 79 227 FDBE, tp_name 7 4 —/LRIZIE Ry FHBAEFTHATVWBIEXTT
T, EDF Y XD HENCH BEDLTFHEAEIE  _module. BYMEX LT, £2Fy FX D EACH
2853 __name__ B L T7 27 ATEZ T,

Fy Ao TWRWES, tp_name 7 4 =)V ROWNERTH __name__ BHEICR D, __module__ J8
HIE (ATRD X 5 ICBOFENTHRINICE Y FLARVHED) RERCKRDET, 20D, £OHIZ
pickle (Lt TERWZ IZHED FET, X 51T, pydoc DMEMTEES 2 — L FF a2 XY POV RAMIHHES
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 TRALFZZDT7 4 =V FEHEL THA,

Py_ssize_t PyTypeObject.tp_basicsize
Py__ssize_t PyTypeObject.tp_itemsize
IHEDT 4 =N RIE B VAR ADANL b YA XERFETEZLIICLET,

AN o0FESI DD 3 BERA VY RAX Y ZADENL, tp_itemsize 7 4 —L FHEO T, AIERA
VARV ADIE tp_itemsize 74— RMBIEX O DMHICKD £, BIEEA Y RAZXRAOMDEGE, £
TDA VARV RIFFELL tp_basicsize THAOLNV A ATk 3,

AERA VARV ADHDIGE, £ Y RAZ 2 ZI2IE ob_size 7 4 — L EWRLTEIHELT. A VARV R
DHAREINEZLXT T2 bD " RE” LT, tp_basicsize & tp_itemsize D NfEEZRELAHDIC
hET, N OMEITEE, { AKXV AD ob_size 7 4 — /L FIEREINE T, LR LHENDP VWL O0dH
DEF: FlzIE. BETIZADMEE ob_size IZfHioT, A VARV ADRIMEIETHZZ%RL, N
HiflX abs(ob_size) XKD FF, 7, ob_size 74 =L EBBHEZ0HLWV-T, BTLHLVARY
ABHERTHE I ZEHRLERA (BIZI1ZX. VA MIOEERIEEREDA YA X Y 2R B512H 00
boF A VARV RIZIZHB AL EKREZR o7 ob_size 74—V F2H D FT),

HAY 4 R12Id. PyObject HEAD =2 0 %721 PyObject VAR HEAD =21 (4 ¥ AR ¥ ARGEHEEE
TH2DRfEo/B 060037 0) TESENTVE T 4 =L EBASTVET, EHIT, _ob_prev BLU
_ob_next 74 —ILEBHIZHEE, THEDT7 4 — L FdH A AMEINET, > T, tp_basicsize
DELWHHLEEZB 2121, A VAR VAT —RZDLAT7 Y V2EST 205 fEERICH LT
sizeof HETZMS L2H D FVA, HAY A XI2E. GC ANy XH A XWFA->TVERA,

TIA YA MCHET IR ZEBOBRERZHET SBEIREDT 74 Y XY PR EE R D55,
tp_basicsize DHIZRZ DRI D T/ A, Bil: H 28D double DEHIZFHEELTWVWE E L
£9, tp_itemsize \& sizeof (double) TF, tp_basicsize M sizeof(double) (Z T TWEIhZ
double D7 74 ¥ XY PHERT 2V A4 RLARET 2) O OI A X2 L51CF230E7T0r 5
YDEETT,

For any type with variable-length instances, this field must not be NULL.
.
INOEDT 4 =V RIEY T EA FIZHNRITHHREINE T, HEXA T 0 TRV tp_itemsize BFfo T

WeGE, BEX A TOFERIKREFEL T, —BRINCEY 724 I THlD 0 THRWER tp_itemsize IT
HWETD2DIRETIEDD £H A

destructor PyTypeObject.tp_dealloc
A VARYADT AT 7 RBADRA 2 TT, 2O (HET None % Ellipsis DHED & S
W2) A YRRV AHPRLTRAXE VBRI NZRVRTHROVREDBFTERLZTINIRD A, 72 F v
RDEH TS

void tp_dealloc(PyObject #*self);
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FA N7 7 ZRERE. BRAT Y NDBFTICE 072 o 128 Py_DECREF() % Py_XDECREF() =7 1
PONUHINET, MOHEIRERETIE. A VARV RABEEFELI TN, A VAR RIHT
BRI BVIRETT, AN 7 ZBBEA VARV AREFBLTWE2TOSEBEMBHRL., A
VARVADPHERLTOVWERTDORAEY Ny 7 7% (Ny 7 7 ORI o 72BRBITNIET 2 X £
PRI Z 5> C) IR L. ZDOTD tp_free AHEMUH L ET, D2V T XA TEERTER
W (Py_TPFLAGS_BASETYPE 7 2 7'Mt v F 3N TWRW) HE, tp_free DIRODICETI 27 FDX
TV R (deallocator) ZEHEMEIHLTHIILEVERA, A7V =7 FDOXEVYRKREBIZ. A
VARV ADRAEVHEREATIBICM o BEIBICHIE L 72 DTRIFNER D ERA; A VAKXV A%
PyObject_New() % PyObject_VarNew() TXEV HELRLIHE I, ME PyObject_Del () &,
PyObject_GC_New() % PyObject_GC_NewVar() THER L 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) ;

R

IR FEZDT 4 — LR BRELE T,

Py_ssize_t PyTypeObject.tp_vectorcall_offset

An optional offset to a per-instance function that implements calling the object using the wvectorcall

protocol, a more efficient alternative of the simpler ¢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.

FAFR: 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.

AMR: The semantics of the tp_vectorcall_offset slot are provisional and expected to be finalized

in Python 3.9. If you use vectorcall, plan for updating your code for Python 3.9.

N— a ¥ 3.8 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 arDKRA Y RT, get-attribute-string 217 5 BB ZEIEL £ 3

ZD7 4=V RIFIHERTT, TOT7 44—V REERT S & XL, tp_getattro B EFIU X 5 CEIEL.
JEHEAIE Python )XFF A 7Y 227 FTERK C XFHITHRET 2 L5 RBBZHET L LRTE
7D EEA,

R
Group: tp_getattr, tp_getattro

ZDT7 4=V RIiE tp_getattro HITH T XA FITHAREINETS: TRDE, ¥ T XA TD tp_getattr
BXU tp_getattro BT NULL DIFE, 7 XA FIZREX A T8 tp_getattr ¥ tp_getattro
ZWIT L HMAEAL T,

setattrfunc PyTypeObject.tp_setattr
FTTarDRA VRT, BIEORE LHIFRZIT OB ZEL 5,
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ZDT7 4=V RIFIHERTT, TOT74 -V FZERT S L X, tp_setattro AR ERIU X 5 ITEIEL.
B Python XFEF A 7Y =7 FTldi C XFHTHRET 3 &5 REKEET L LR
“hERA.

o
Group: tp_setattr, tp_setattro

ZDT7 4=V R tp_setattro &HITH T XA FITHEINET: DB, YT XA TD tp_setattr
BLU tp_setattro BT NULL DIFE. 7 XA FIHIEX A Th 5 tp_setattr & tp_setattro
ZMGE ML ET,

PyAsyncMethods* PyTypeObject.tp_as_async
BIMOMEREIETRA VX TF, ZOMERIE. C LNJLT awaitable 7’8 h ALy asynchronous
iterator 70 N ANEEETEF TV 27 MEFIKERT L7 4 - A FEFBEE T, FLWVI 2IE async
FTD TV MEER 2BRLUTIEZZ W,

N—a v 3.5 TiBM: MHiE tp_compare % tp_reserved & L THIGNTWE L7z,
e
tp_as_async 7 4 =)V RIFMRINFERAD, ZHIEENS 7 4 —L ROEBICHE XN E T,

reprfunc PyTypeObject.tp_repr
F T arDRL R T, HAABBEE repr() ZFHEL TV EIELET,

The signature is the same as for Py0bject_Repr():

PyObject *tp_repr(PyObject *self);

COREESCFINA 7Y = 7 M Unicode A 7Y =7 b RIRERITIUIRD £ A, HEANIE, 2D
BSRSSC7 A&, YR T eval O WELAHE, FCEEZROA 7Y 27 Mk d &5 23T
TRIIRD $/A, PABERGEICE, A7V =7 F@?&Z1ﬁ7§>6§ﬁjbfzﬁ\]§®)\ok < B
FoT "> TROLXTFHNZREZTUILD T Ao

HEE:
B TERALFZZDT7 4 — NV FEHELET,
F7FILE

ZDT7 4 =L ERREINTWERWES, <%s object at %p> D% & 2 XFHIIRINE T, %s 1
BOAFNT, %p EA T2 PDOXEY 7 FLRIZEERZIONE T,

PyNumberMethods* PyTypeObject.tp_as_number
BE7 ot alzRZE L BMOBERERE TR VX TS, TALD7 4 =L FIZOWTIE HiEAT
U MEER THPHEA TV T,
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k.
tp_as_number 74—V FIZMREINFVBAD, TZOEFENE T 1+ —)L ROBMEFNSHAI N E T,

PySequenceMethods* PyTypeObject.tp_as_sequence
= yA70 b alEFEELBNOMERZHET RS 2T, ZThHD7 4 =N FIZOVWTIE & —
TUAATO TV MEER THMEIhTVRT,

e
tp_as_sequence 7 4 —)LV RIFMEERINFEAN, THZEETND 74—V FHEFNCHEE SN E T,

PyMappingMethods* PyTypeObject.tp_as_mapping
~vbErr7n b alEERLIGEMOMEREZIET RS Y X TT, TRHDT7 4 = FiZOWTIE T
TAT2 U MMEER THHIhTVWET,

i
tp_as_mapping 7 4 =)V FIZHR I N ERAD, ZHUTEEND 7 4+ — L RBEFICHERE N E T,

hashfunc PyTypeObject.tp_hash
T aryDREAYRT, HAHAAEE hash) ZHEEL TV LK ZHEL $3

The signature is the same as for PyObject_Hash():

Py_hash_t tp_hash(PyObject *);

ZOREE C D long BOEZIEERIIHRD A, BHERIZIE -1 ZEDVHEICLTEIRD FEA; Ny
Y aflOFERIC T T —PE LRSS, BRI EE Y P LT -1 ZRIQIERD TH 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 RIZBARINIZ PyObject_HashNotImplemented () WCEET S I & T, i type HD Ny
TaXYy ROMEE IOy 752N TEET, Z4UX Python L~ULT®D __hash__ = None ¥ [F%¥
IR XN, isinstance(o, collections.Hashable) AIEL  False ZRT X5k h Fd, Wb F
72AHETH 5 Z L ICFER L TL XV - Python LX)L'C __hash__ = None ##&EJ % Z & T tp_hash
A1y ME PyObject_HashNotImplemented() WZEEINE T,

ek
Group: tp_hash, tp_richcompare

D7 4=V R tp_richcompare L HIZH T XA FICHEKEINET: Thbb, v T X4 T
D tp_richcompare B XU tp_hash BMW D NULL D& &, 724 TEEEXAL TH 5
tp_richcompare ¥ tp_hash ZHF L DAL E5,
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ternaryfunc PyTypeObject.tp_call

AT aVDRAVERT, A7 27 FOMUHLZELELTWIBBEELET, A7V =7 MO H
LAJRE TR WG EICIE NULL I LR AUIR D /A, ¥ 732 F v PyObject_Call() EFRILTT,

PyObject *tp_call(PyObject *self, PyObject *args, PyObject xkwargs);

kR

P TERALFIZZDT7 4 — NV REHELFT,

reprfunc PyTypeObject.tp_str

A7 avDRAVET, HAAADHEE str() ZEEL TV IEBEIELET, (str PR DO—DIZ72 5
7272, strO) W str DAVA M IV XEZFUHT I EIERLTLEIV, ZOaYR T 7 XIFHE
DI %IT S T PyObject_Str() ZMUIH L., E5IZ PyObject_Str() BZ DAY RIZFUHT Z
YIcnDET, )

The signature is the same as for PyObject_Str():

PyObject *tp_str(PyObject *self);

OB TFHNA 7Y = 7 b Unicode 7Y 27 M EBRERIFIUIRD A, THEA TV =2 b
%7 h DR 3 < (friendly)” BB LXFHITRINEZRD FHA, EW05DIE, ZOXFHNde bl
print() BARTHibON 2 Z L IR BZRELLHHTT,

R
B TRAL TS IZZDT7 4 — NV REHELFT,
F7#ILEbE

ZDT7 4=V EPRESNTOVRWEE, LFHIRBZIRTDIZIE PyObject_Repr() BIFFHEH
£7,

getattrofunc PyTypeObject.tp_getattro

F T arDRA VR T, get-attribute ZFEEL TWEEEERL 3,

The signature is the same as for PyObject_GetAttr():

PyObject *tp_getattro(PyObject *self, PyObject *attr);

HEOBMMREEIEL TWDS Pydbject_GenericGetAttr() I D7 4 —L RIZRELTEL 2720 T
WOBEIREAN T,

by

Group: tp_getattr, tp_getattro
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ZDT 4=V RIE tp_getattr EHITH TR A4 AR SINET: TRhDE, 37X A TD tp_getattir
BEIU tp_getattro BT NULL DIFE, 7 XA FIIHIEX AL THh S tp_getattr & tp_getattro
WA b#AL ET,

T7#ILE
PyBaseObject_Type uses PyObject_GenericGetAttr().

setattrofunc PyTypeObject.tp_setattro
FTTarDRA RT, BIEORE LHIFRZIT S B ZiEL £ 5,

The signature is the same as for PyObject_SetAttr():

PyObject *tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

E 51T, value IZ NULL Z48E L TBRIEZHIFRTZ 2 L 51ILATHARRD 2EA, BHROA 7Y =2 ME
HREZEEL TV Pylbject_GenericSetAttr() Z I D7 4 =)L FIHRELTEL 20 TWVWOHE
BERTE,

kR
Group: tp_setattr, tp_setattro

DT 4=V F& tp_setattr HITH T XA SRS NET: $7DB. ¥ 7 X4 TD tp_setattr
BXU tp_setattro BT NULL DIFE, 7 XL FIIREX A T 5 tp_setattr ¥ tp_setattro
ZWiT Y HMEL 5,

TI7#ILE
PyBaseObject_Type uses PyObject_GenericSetAttr().

PyBufferProcs* PyTypeObject.tp_as_buffer
Ny 774087 2—2ARELTVEFT7Y 27 MZOAMET 5, —HD 7 1 —L NEEH A - 72l
DWEERZIRTRA VX TT, BERNOET7 4 =V RiE Ny T 7F T2 FMEER (buffer object
structure) TEWBAL ¥ 3,

R
tp_as_buffer 74—V FEMRIGHARINERAD, ZHUTEEN S 7 4 —L FIdEINCHFER N E T,

unsigned long PyTypeObject.tp_flags
CD74—NVFREART Z7HBREEY PRAZTE, W OHhD7 5 7F, FEDRRIIBWT
ZHINZR <Yy T4 ZADPBEHENZ Z 2R LET; 20752703, A7 =227 (Hs0WiE
tp_as_number . tp_as_sequence . tp_as_mapping « B X tp_as_buffer WS L TV 2 ILIRIKEE
WHER) ORED 7 4 =L FED S5, BEPSHHEFTT 5 EIFELTOVWADT TIERVS DREIMICH -
TR I ZRTEDIMEONET; 7577y 7Y 7ENTVRR, 759 7PRELTVWE 7 4 —L
FIZE7 72 AL RO DIZ, ZOfEEEas NULL 12720 TW5 & AR I RITIUIRD 8 A,
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R

D7 4=V FOMKIZAAA-TVET, IZLALDT 7 Z73EANCHEAINET, Thbb, BE
RATDT7 778y bBRRESNTOVDH, ¥ TRATDT757 7y b ZhZ5| EWHE T, JLHRHK
REME R AR S L 2 B/ E . TRREEEME R ICBIRT 2 75 7y MAME ICHARShE T, 742D
b, HEXA TDT7 77y P OMEIR, TRRIEREMEARND R A 2 e iz, 37 &4 Ficav—3ng
9, Py TPFLAGS_HAVE_ GC 7 77V w M tp_traverse 7 4 —)LRE tp_clear 7 4 —/L K & IHIZHE
EINET, Thbb, ¥ 77X FITBWT, Py _TPFLAGS_HAVE GC 77 7Yy v B2V 73N TWT,
tp_traverse 7 4 =)V R ¥ tp_clear 74—/ FOF(EL NULL 1272 o TV A H IR I NE T,

T7#ILE
PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE.
Bit Masks:

T2y bR ZBBAEERINTVWARHDTT; 77270 | HETFTHEMER->T tp_flags
74—V FDEEERTE %3, PyType_HasFeature() 7 R 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).

R
77

Py_TPFLAGS_BASETYPE
BEHNOBIDHER A T LTHZ 25512y PENEEY T, ZOEY bRZVT7RBIE Z
OBRDY TR A TIFERTEFEA (Java IZBIF 3 "inal” 7 5 Rliz2 7 A2k D £7),

k-
77

Py_TPFLAGS_READY
AT 27 bW PyType_Ready () TRERXWIHLEN 2Ly bENhdE Y FTT,

R
77

Py_TPFLAGS_READYING
PyType_Ready () WX 3HA 7Y =7 b o@HALAIEHICE Y PXNBZE Y T,
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R

777

Py_TPFLAGS_HAVE_GC

FTV 2y B AR—YaLryay (GO) 2HE—FF3HECLy PEhEE Y P T,
Oy by PIRATWBRIFEA, 4 Y AKX Y A PyObject_GC New() % fH - THER L.
PyObject_GC Del() Zffio THELRITNIERD FHA, H#FLWVWHERIE BREBAXR—-2IL
223 Y R—Fr92 CHHET, ZOL v ME, GC IKBE T2 7 4 =L F tp_traverse B&
U tp_clear WA T2 7 PICHFET 2 Z 2B RLTVET,

A
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 BLUBERBEBEKRORED 7 4 -V FOFEEOERICHEETS 24
TOE Y "6 2EY PRI TT, WIRKTWE, ZOE Yy PR ZIZEMUTOE v b
Py_TPFLAGS_HAVE_STACKLESS_EXTENSION 3 X ¢X Py_TPFLAGS_HAVE_VERSION_TAG A3 A o T\
£9,

kR

777

Py_TPFLAGS_METHOD_DESCRIPTOR

This bit indicates that objects behave like unbound methods.
If this flag is set for type (meth), then:

e meth.__get__(obj, cls)(*args, **kwds) (with obj not None) must be equivalent to
meth(obj, *args, **xkwds).

e meth.__get__(None, cls) (xargs, **kwds) must be equivalent to meth(*xargs, **kwds).

This flag enables an optimization for typical method calls like obj.meth(): it avoids creating a

temporary “bound method” object for obj.meth.
N—a ¥ 3.8 TENM.
i

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, B e H 2MABALIDYT 77 5 A5 0%
FEEIHMT 201 bNnE S, COEHDF = v 71& PyOvject_IsInstance() D & 5 N
FryZ XD bEETT, HAAAREZWRLIZMEOR T tp_flags TEYNCHETNET, £
SLARVEZDORDEDZ - FTIE. CARF v ZOFEMEONZE DI X > TIRZFWH R -
TLESTL& I,

Py_TPFLAGS_HAVE_FINALIZE
BIRGERIC tp_finalize ARy FBFELTWVWAE XY hEhBE Y T,

N— a v 3.4 TEM.

N— a v 3.8 TIH#HLE: This flag isn’t necessary anymore, as the interpreter assumes the

tp_finalize slot is always present in the type structure.

_Py_TPFLAGS_HAVE_VECTORCALL
This bit is set when the class implements the vectorcall protocol. See tp_vectorcall_offset for

details.
R

This bit is 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.

AMR: 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, TOBF TP 27 +dD docstring 25 %% NUL #ii&X iz C OXFHZIEL
9, TOMHEIAA T2 b RIDA VAR RITBTE __doc__ JEME LTRBEEINRE T,

R
B ITRLAZZDT7 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 DARX—YaL 7> a YOAHAICOWTOFMNL, BREBEAR—JOL I a vEYR—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() DBERBBICEIZBADDHZAVANIEIRUHEIATWE I IZFEHLTLEE W,
self->key X N\dH D FTH, ZHIU NULL % Python XFH|DT, fEERSBO—HICKR2 2 idd
DEFA.

—Ti. RYAPERBO—IICR DRV EH o TV TH, 7y ZHWTKE L Z2WEERH 205 L
NZWDT, gc €Y 2—LD get_referents () BIRBMERSIICL D BRI ANBIRLET,

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 WO RFE AT D5 ER>Z e 2ERLE T,
i
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

DT 4 —ILRIZ tp_clear BX U Py_TPFLAGS_HAVE_GC 75 7Yy b HITH TR A FITHEI N E
T Ihbb, YT XA TD tp_traverse BE U tp_clear BMiF L X ODGE, 7 X4 FFHEX
A TH 5 tp_traverse & tp_clear XML DAL F5,

inquiry PyTypeObject.tp_clear
AT avDRAVERT, AIR=YaL 7 RXZEF2HEEBB (clear function) % L F 35
Py_TPFLAGS_HAVE_GC 23t v FENTWARHERXDAFONE T, 742 F v I ZRDMEH T

int tp_clear(PyObject *);

tp_clear X U NEIRUZ GC BHH LML TV I I OFEESHEE2ET 2D ICHVLNE T, BER
BWRTERD L, AT LANDETD tp_clear BEDEEEL T, 2 TOMERSRZHIE L 21T IR
DEHA. RITE: H28IH tp_clear ZEE LB THETOMHERSRIOBIETEZ 20 THIUIFEREL R
CTHRV) ZHEFETHMMT, LA L THIREIRETDD 2D THIUIR, tp_clear BT
ERETT, FIZIE, XV tp_clear BFHEEL FHA, BERS, XTI THRINIEERSR
MBHOHDZLFEND TS, MoT. XTNVLHNDID tp_clear BIEIZIIT, XTIV EEL Y AR
ERZHD D THIETE L 22T D ET, ZHEMEICH S Z e Tl3R<., tp_clear DEKZEITZR
WHIHIZ®D 2 7212H D 8 A,

ROFNZH 2 ED1T, tp_clear DFEHEE, £ VARV AN S Python A7V =7 v2e Bbhad X VoA
DBEHL. ZRHEDRX 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 NETT: K4 X% NULL ity bT5F
T, ZOA T2 bOBRAV Y M ET 7 VRYMLTUIWTERA, BRIV MDTIZ7URX U MT S
L EDA T2 7 WBWEINDZ DD LNT., (FOA T 27 VICHENII N7 7 A F I AP, 5
SO a—N Ny 712X D) EED Python 2 — FOETFTEZLHATIF WL FITEIN 20 L wd
5TT, bLZIWVoa—RPHEY self 22BT2Z2e23bNE, T TR TWiAT7I 27 bAD
RA Y RIENULL 12> TWBDT, self IATELTW=A 7 Y227 b e S5FHTERNZ 2R TE
%79, Py_CLEAR() %7 03 ZDFHZE 2 ZERIEFTEITLET,
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tp_clear IO BINISRA Y ¥ 2T 2 Z 2 2D T, Python XF4%° Python B#dD X 5 7. &
BRBRIEGILDTERWA T 27 V22 VT3 20EEIHYEVA, —FH. FTET 32 TD Python
FTI2 M2 VTFTEEIICL, FOWD tp_dealloc BN tp_clear BARZFHEITTA LDI12T 5
CHEENIIIRDITL X D,

Python DA R—=YalL 7y a Y OHHAAICOVTOFMIZ, BEREREBARN—2OL Va3 vEHR—-FF
3IChHhET,

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 FITHRX
NET: Thbb, YT XA TD tp_traverse BIUY tp_clear ML dELRDFE, 724 FidH
JEX A4 TS tp_traverse ¥ tp_clear ZMH L DAL ET,

richecmpfunc PyTypeObject.tp_richcompare
AT avDRA Y XT, RRIEEBZEL LS. 72T v i EFRO@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. HEAEREIRTNETT, (X Py_True » Py_False T3, ) HEHARERDGEIZ.
Py_NotImplemented %. ZHLND T T —2FAE LG5I HIAIKER £ v b LT NULL 2R X230
B2 xEA.

tp_richcompare 3 X U8 PyObject_RichCompare() BAEIDEHE =518 S 7= DEKE LTI T 29%E

BINTVET:
B 3N
Py LT | <
Py LE | <=
Py_EQ | ==
Py NE | !=
Py GT | >
Py GE | >=

PRAREEBLBARL (rich comparison functions) ZfiHICEAR T 272D DY 7 aPERINTVET:

Py_RETURN_RICHCOMPARE(VAL_ A, VAL_B, op)
s U 72488126 C T “Py_True* 2> Py False #3BLE 3, VAL_A ¥ VAL_B & C OLt#gHE
W Ko TIEFPAIATRECRIFAUIR D FEA BIRIFX N5 C SFEOBEDTFE/ NGS5 T
Lx9)e ZHBHDIIEIZIE PyObject_RichCompare() L RFRICERINI-HEZIEEL 3,
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BOEOBIA Y > MEWYNIA 7 VR FENET,
=7 —kpciE, PINZRGEL T, BB 5 NULL TY X —Y L&,
N—a ¥ 3.7 TEM.

e

Group: tp_hash, tp_richcompare

D74 =N FE tp_hash EHIZH TR A FITHESINET: bbb, ¥ 7% 1 7D tp_richcompare
BXU tp_hash SHFEH NULL D& Z, 7 X4 FIRIEX 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 IREALARVESIKLTLEEY; ThE3EA 7Y 227 FHEANDFHSE
Mo BYRANDEHTT,

R

D7 4 =N PRV TR ARSI NETH, LUTORAIZHATLEZZ W, ¥ 7X4 FEZ0A 71y
MEZA—=NFGA RFTEZZEDHDET; [EoT, 744 FTIEIHFSRY X P DEHIEKRL 4 T LITE
REBBEVPDHDFET, VR PDIEHITIHIC tp_weaklistoffset TP AIETRDOT, ZDIZ LIXTEIC
FR KRV TY,

class X CEHFEINHUC __slots__ EEBEL L, 2OEEXA ITHHSEATRETRWIGE, Z0%
EESIAEEICT 2 ICEBHSRY R FOEHERT AR Y V24 VARV AT =X LA 7V MEERICE
ML, 2ay rOF 7€y b% tp_weaklistoffset ICREL F T,

Bl __slots__ DEFIC __weakref__ EWVWIHAFID Ay FAEFhTWE L E, vy MIZFOD
BOA VAR RCBIT2HZRY A FDEEZRT A0y MDD, 2y oA 7y FHEO
tp_weaklistoffset WZADETF,

B __slots__ HED __weakref__ EWIHOARIOZAR Y FEHFATWRWVWE &, ZORNIHEX A T H
5 tp_weaklistoffset HHAL ET,
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getiterfunc PyTypeObject.tp_iter
FT2avDERT, ZDATI 27 v DA TU—REZRTEPBADKRA X TT, ZOENFETL L
F BEZOMDA YRR VAPA T LU—FARETH S I ZRLTVET (L2l =7 Y RIFZOHM
Bz Tv4 7L — bARETY),

COBRUE PyObject_GetIter() ERULS 7 A F ¥ ZHioTWET:

PyObject *tp_iter(PyObject *self);

HEAE:
P TERALFZZDT7 4 — NV R EHEALF T,

iternextfunc PyTypeObject.tp_iternext
AT avDEAYRT, ATV —RX—DROERZRIEBZIELET, 732 F v IFRDEH TT:

PyObject *tp_iternext(PyObject *self);

AT V—ROBEENRL R, ZOBEE NULL ZRX 2R D $H¥ A, StopIteration HlAMIE
ELTHLARLSTHRNWTT, ZOMOD TS —DRELZE T, NULL 2RI ZITUERD FHA, 20D
T 4—=ILERDHBEe, ZORDA VARV ANRA TL—RTHDILERLET,

AT L—=2BTIE, tp_iter BB ERINTORITIIR ST, ZOBKIE Fi7BlATL—&RA VAR
YATRRL) ATV =R VAR Y ZARZIRIQERD 8 A

ZOBEBDY I AF viE Pylter Next() LRI T,
e
YIRATRIIDT 4 =V AL ET,

struct PyMethodDef* PyTypeObject.tp_methods
AT arDRLVRT, TORDIEH (regular) DXV v KEEF L TWS PyMethodDef &N 672
%, NULL "CH&i & Lz #Y 2By 285 L %3

BHDEERI LT, XYy FTRZ YT RDAo7, BERPBOEE (TLD tp_dict ZH) [TBMS
nE9,

ik
BT RALFEZDT7 4 =V KRR LEEA (XYY FIFAHMED X =X LA THREARSIHTHET),

struct PyMemberDef* PyTypeObject.tp_members
F T arDRA Y RT, BMOIER (regular) DT — XXX N (74 =V FBLUFZRBy b)) ZEFLTW
% PyMemberDef Wg{A7 572 %, NULL TS h7-#REs 28 L £ 3,

BHIDEHEHRZ LI, AYNTRIZ VT RDOA o EBZPOFE (TiLD tp_dict ZR) IBME N
9,
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R

BT RAAEZDT7 4 =V RERELEEA (X ANFFHEDO X =X LA THREINTOET),

struct PyGetSetDef* PyTypeObject.tp_getset

AT arDRAVRT, A AR ZOEMEN (computed attribute) ZEF L TW% PyGetSetDef
MG & 7% 5. NULL CHR S N7 FREH 2 fa L £ 9,

BEF DB EZR Z LI, getter/setter 7RIV T XD A o7, BHEIUOEFHE (TLD tp_dict ZH) 1B
s,

R

BT RALFIZDT7 4 =N REMEAL FEA (BHBEMHEAMED X =X LA THREASIHTVET),

PyTypeObject* PyTypeObject.tp_base

T ayDRART, BT 5 70T 4 KT 2 REXA TEIELET, ZO74 =L FOLA
TR, HfEK (single inheritance) 72328 % R — F SN TWE T ZEHMKIEIX X XA TONTHLICX
ZENRINA 7Y = 7 P DR ERELE LET,

JAFR:  Slot initialization is subject to the rules of initializing globals. C99 requires the initializers to
be ”address constants”. Function designators like PyType_GenericNew(), with implicit conversion to

a pointer, are valid C99 address constants.

However, the unary ’&’ operator applied to a non-static variable like PyBaseObject_Type() is not
required to produce an address constant. Compilers may support this (gcc does), MSVC does not.

Both compilers are strictly standard conforming in this particular behavior.

Consequently, tp_base should be set in the extension module’s init function.

kR
(47 DHITTH) BT R4 FIZZDT 4 —L REYEL FH A,
F7#FILE

D74 —=NVFDF 74 MHEIE (Python Y1 27 J <& object B L THI o T\ 3)
&PyBaseObject_Type 2D £3,

PyObject* PyTypeObject.tp_dict

BOFEEI PyType_Ready() 2L >TIZDT7 4 =L RIZDLNFE T,

D7 4= FE@EHE. PyType_Ready () ZWFOH R NULL (L L THELRTUIRD FEA; D
ZW0WE, BoPAEEDA - HFE T L TBVWT 2 FVWER A, PyType_Ready() DBE UL 72
CWIAbs 2 2. BoFl-REE2 ZO0FHFITBMTE 201, BED (__add__O) ©&57%) A—r~o—
FRBETRVWE 2T,
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R

PTRAAEIDT 4 — LV REMEKLIEA (D, ZOHBNTERINTVIBEERRLZ XD =XLT
MR ET),

TI7#ILE

If this field is NULL, PyType_Ready () will assign a new dictionary to it.

&=,
=-

Ao

tp_dict \Z PyDict_SetItem() Zffio7-b. #&H C-API THET 203 LLTEDD ¥

& R

descrgetfunc PyTypeObject.tp_descr_get
F T avDRAVRT, TRV TRD get BBEIBEL ET,

B D> 712 F 2 3RO BHTT

PyObject * tp_descr_get(PyObject *self, PyObject *obj, PyObject *type);

R
B TRAL T IZZDT 4 — NV FEHEALET,

descrsetfunc PyTypeObject.tp_descr_set
AT aYDERAYRT, TAYZ Y T ROMEDOZGE L HIFRZAT 5 BEHL £,

BDY 72 F v 3 ROEBHTT

int tp_descr_set(PyObject *self, PyObject *obj, PyObject *value);

fE% HIBRS 2 12i&. value 51802 NULL 2 EL 5,
.
Y TRATIZDT 4 — L REHELET,

Py_ssize_t PyTypeObject.tp_dictoffset
DAY AR Y AT VAR Y ZAERD A TFEEDR D BHE. ZD7 14— FRIFLnDfEcizd, Mo
A YRRV AT = BB RICBT 54 Y AR Y AERFEENDL 7y PBAD £F; 2o 7y MAR
PyObject_GenericGetAttr() HMEVE T,

DT 4=V EF% tp_ dict LRALEZVEISIZLTLZE Y, ZhREA 7Y 27 EHFDORBEOFE
T,

IDT7 4 — L ROEREE X HREFIUE, HIEA Y RRZ Y ZEEEROLHEI LD A7y b ERLET,
fER¥r X D/PZTHE, 4 YRR AERD KB oD AF 71y v 2R LET, BADF 71y &
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5 AR MIHBHELS DL DT, 4 YRR Y AEERICAIERE T2 H 2 L EDAESNETY, HlZII,
str X tuple DY 7 X4 ST VARV RAEROFHFEZBINT 25812, BOF 7€y F2fVE T,
COHE. e AHEPERDA T2 7 PL AT T MZEENATWARLTSH, tp_basicsize 74—/ K
FEMEXNHELZERICOCNRTINIR ORI EIRFERLTLEZI WV, KA Y ZFAL X0 4 34 +O
SRAT AT, BERORBREICHENESEINTVWE I 2RI A, tp_dictoffset & -4 12 LR}
XD FEA,

HD tp_dictoffset o, A VARV ATOEBEDA 7y F2FHET I TOLSICLET:

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 SEDHX R,
ob_size 34 Y AR YA LMH SN E T, HMEEZM->TWVWLDEF, BEITSZLET 2
DI ob_size DHFEZMI /12D TT, (ZOFHEZHDTITOLERZXE-12L{DHH ERA; FEIX
_PyObject_GetDictPtr() 23> T NEF, )

R

DT 4 =N REYTEA AR EINE T, LTOHRIZHATLZZ W, 3724 FF o471y
MEZF—NTGARTEZIEDRDDET; o T, 7 XA FITEHFHHEDA 7y MPREX A T ITRR
DHEDRDHYFET, FFEDA Ty MIFIT tp_dictoffset TOHHNBIETRDOT, ZD I & IXFEICIZR
BRVWIET T,

class X CTEHESINZTNT __slots__ ﬁ? S, PORERA TOLETIZA VAR Y ABEREEEDN
ROVWEES, HEDORR Yy VA VYRR VAT XL A4 7Y MEEKIEBIML, 2y DA 7€y b B
tp_dictoffset WiEL E T,

class X CERINZLINC __slots__ EEVHIHE. ZOBUIHEX AL T2 5 tp_dictoffset Bk
LET,

(__dict__ EWOAHTIORAB Y % __slots__ HESICEBIML TS, B o3RIEIFESLT. HIZE
B2 T 3, ldni, ZAUIFER __weakref__ D XD IEMENZ1ETTY, )

F7AILE

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 avDRLVRT, A VAR AGMLEMEIE L E T,

ZOBBIE Y 2 RIIZBT S __dinit__ () XYV vy FIZWELET, __init__() 2k, __init__() ZF
UCHEFICA VAR AN TEE S, /2. __init__ ) ZHEFUCHLTA Y2 X 2OHEIHS
T=%73,
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By 72 F v 3RO EBHTT

int tp_init(PyObject *self, PyObject *args, PyObject *kwds);

self 5B T 24 Y RARX YV ATT; args BE Y kwds 5180E, __init__ O ZFUOCHITEONMES I

BIUF—v—FglHTT,

tp_init BAED 7 4 — K23 NULL TRWHA, BFEOREMUIHTHEDA Y AR Y ZAERITBWT,
BD tp_new BB A VARV AR LUIBRICHEIHEINE T, tp_new DITTOHEDV 7 X A4 FTRHRWHID
BERIGE, tp_dnit EELFUHINERA; tp_new DITLDEDY T RA TDA VARV A %IRTH
G, YT RATD tp_init PRUHINET,

RO Zi2ik 0 2, =7 —RcEfis ey LT -1 ZRLE T,
B

BT RALFEZDT7 4 = REMEAL ET,

TI#ILE

For static types this field does not have a default.

allocfunc PyTypeObject.tp_alloc
AT a Y DRAYRT, A VAR ZADAE Y ERBIEIRL £,

BT 72 F v 3 ROEBHTT

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

kR

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a class

statement).
T4k

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 DRAVRT, 4 VAR REEBERIRL £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 (BBEFRTERW) 72470z ddHbh £,

tp_new FARUZL subtype->tp_alloc(subtype, nitems) ZFENH L TA 7Y =7 DX T Y MHIEH T LR
L. FHETHONICHEE Y TN MBRZ T 2TV R T, AL D#EDE LD LTS MED WAL
X tp_dnit ANY FIRREB LRITIUIRD FXA, Z0VWOEZE LTIk, EETRERETIIYI
LIZ2T tp_new TITW, —f., ZEAGELETIXIZL AL OHMALE tp_dnit IEITRNETT,

by S

P TRATIZZDT7 4 =V REHALET, Bt LT, tp_base % NULL %> &PyBaseObject_Type IZ
2o TV B EHNRBITIHR L 8 A,

T7#ILE

For static types this field has no default. This means if the slot is defined as NULL, the type cannot be
called to create new instances; presumably there is some other way to create instances, like a factory

function.

freefunc PyTypeObject.tp_free
FTa Y DRV RT, A VAR ZADX T BB ZEELE T, 742 F v TO@EDTY

void tp_free(void *self);

DT AF % L HEHEO B 2 WL FIE PyObject_Free() T,
k.

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, HARN=YaAL 7 Xho S 3BzHELET,

HR=DaL 7R, #7227 bEEIRLTEWHIE S 2 HZ2AERHD T3, BEIX. A 7222 b
DRLD tp_flags 7 4 —N K% R T, Py_TPFLAGS_HAVE_GC 77 7E v s BFNZ I THATT, L
L. H2EITCIEEFHNICAEVIERINTZA VARX VA LB A B VRERINTZA VARV ABRE T
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W, BT X E VBRI NA Y AZ Y REEINRTEER A, 25 LGk, B ER LR UER
DERA; BEBIEA VR &Z U ADEINFTREDEEICIE 1 %, BEICRREDEITIE 0 #R X ALY T8 A,
T AF vl

int tp_is_gc(PyObject *self);

(FRRD X5 BBANE, AT =27 FEERTS, XX XA T PyType_ Type &, B X E Y HERHIEHAY
DPEILZRXAT 27D ZDBEERLTVET, )

e

PITRATEIDT7 4 =V FERELET,

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» 57325 X TVTT,

class X TEMINZI T ADBPEIDT7 4 =Lty bEINFET, FHNICERIN TV AERDESIC
. ZD7 4 —IL R NULL 2D %9,

-
ZDT7 4 =L FRIFMERIRERA,

PyObject* PyTypeObject.tp_mro
HEXA THEERLIEEEDRA> TWERX IV TT, EEREEETIHEARERILSIECE D, object THK
LY FET, XV v MEDPERF (Method Resolution Order) 29> T A TWVWE T,

e
D7 4 =N FEMEREINERA; 74—V FOMHEIZ PyType_Ready () THEFHEINET,

PyObject* PyTypeObject.tp_cache
REMDT 4 =V FTT, NBTOANAEET,

-
ZDT7 4 =L FIFMRIRERA,

PyObject* PyTypeObject.tp_subclasses
V77 I ANDHEBWPR 552V XA PTT, NETHEAT 2D TDDTT,

kR

ZDT7 4= RIFMERINEE A,

12.3. BFJoz ok 283



The Python/C API, U1 —2X 3.8.19

PyObject* PyTypeObject.tp_weaklist

ZOMF TV 2 MW T 2SR S ) A T DEETT,
kR

ZDT 4 =L RIFERENFEA,

destructor PyTypeObject.tp_del

ZDT7 4=V RIFBEILXNE Lizs tp_finalize ZRDDICHIHL TLZE W,

unsigned int PyTypeObject.tp_version_tag

XV RFrxvyandDAfryTFy A LTELNE ST, NEMHEHZ D00 TT,
M-

ZDT 4 =L FRIFMRIREE A,

destructor PyTypeObject.tp_finalize

F T avDRAVERT, A VARV ADKTIHEEEIELE T, 72 F ¥ I To#@E D TF:

void tp_finalize(PyObject *self);

tp_finalize PREINTVWRHE, A VARV RAE T 7 A FTARXTRLEIC, A VX TVEBZDH
e 1EMFCHLES, IR=—aL 7 (204 YRR Y AP LGRSO —H7E - 72858) 4
TV MOWHEINZERNCD ZOBBIIFOHINE T, E55D0HETH., HRSBEZHELLS &
TAENIMUHEINE ZEMPRIESNTNT, BRI =7 FDBIERERRECH S X51CLET,

tp_finalize ZBEDHISMREZLEEITRETED D FEA; o T, BMTRV I 74 F 74P EEL
WIIRDTTEDPHER 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= F% R LIZGEEDEDT) BRI OO XRWEX 518, Py_TPFLAGS_HAVE_FINALIZE 7
7y PARELZINIEED FE A,

bz
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B TRATEZDT 4 = RERL ET,
N—Ta v 3.4 THE.

BE:

T F TV 27 ORI T (PEP 442)

BODT 4 —LFiE, #EET XA MDD~ 271 TH3 COUNT_ALLOCS BDEHEZXNTWABIGEDAFMHATE, NET
T2 DTT, TNOHDT 4 —IL FIZOWTEHRT 2DIFEICEELEEDEDH TS, 784 72
NoEDT7 44— REMALEEA,

Py ssize t PyTypeObject.tp_allocs
A E Y ROEE TS,

Py ssize t PyTypeObject.tp_frees
AEY R OEETT,

Py__ssize_t PyTypeObject.tp_maxalloc
FIRFIC X BV FERT E 2 IRAA 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
RDELBTIZN tp_allocs 74— REFOMA T 27 PADKRA VR TT,

F 72, Python DA R—=yaL r > a »Tld, tp_dealloc ZMUHTDEA T =7 P ERERLIZZAL Y FI2T
T2, fEE®D Python ALy R LARVE WS RIZHERLT XV, (7Y 27 FBERSRO—E
DHBE. EEOAL Y FOAR=YaAL 7 a Y iliosTHRREINTLES b LAEEA), Python API {5
b AU tpdealloc ZMUTHFT AL Y FidZa—,L A &2 7)) 2oy 7 (GIL: Global Interpreter Lock) %
ST 20T, ZHUIMBETIEID D A, L2LEDSL, HIREH IS5 LTW0WaA 7Y =2 bMA 60D C
R CH+ AT IVHRDA TV =7 2 2HIRT 258, tp_dealloc EMUHT ALY ROA TP =7 b ZHIER
THIET, 7477 VDRELTOVBMSRDRMNCER LB WE S IR 2T 205 03H D 3,

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
COMGERIZEUER 70 b a2 T 27 DIfEDN L BEEIADRA Y X2/ LTVWE T, UTDZ
OB BER ORIV (number protocol) TR E N T WAL= ARTOBEED SFHI N E T,

UM 3SR DOER 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<)

286 B 12E 72U bREYER— b (object implementation support)



The Python/C API, JJ—2X 3.8.19

HIDR— % 5D E)

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;

ER: CIEPER Y STHBRUX, TRTOART Y RORIEF 2 v 7 LRI ST, DB R AR S
LARTHERDFRA (T AL EBAIRT VY FD—DIFERLTVEIEDA Y ZAX Y RATY). dLEX
BN ART v Fio L TIREER I R UK, ZHEBEKE =HERIE Py_NotImplemented %R
RIFNEE ST, DT T —HZ 5 72HAEE. NULL 23R L THIAN 2 3GE LR Uk b 8 A,

AMR: nb_reserved 7 4 —/L FIFHIZ NULL TRIFIUIR D £¥ A, LTI nb_long & MINTWT,
Python 3.0.1 THATPEEINE 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. BfEZA TP 1o MEEHE
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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 I 7A Tz MMEER

PyMappingMethods
COMERE Yy TRT 0 b al eI 2 DI EDLN L BBEEAND R A Y X 2RFELTWET, T
3DODRUNZFfo TV

lenfunc PyMappingMethods.mp_length
Z DB PyMapping_Size() R PyObject_Size() PHRAHAIN, ZRH RS 72 F ¥ 2HioT
WET, A7V PRERSNLERS ZRLLVEEIX. TOR0y MINULL KRESND Ze2dHD
9,

binaryfunc PyMappingMethods.mp_subscript
Z O M B E PyObject_GetItem() B KX U8 PySequence_GetSlice() H» & F| A X .
PySequence_GetSlice() YFIULY 72 F ¥ ZFioTWVWET, ZDAB Y M PyMapping_Check() 25 1
BB 7eDITIFBET, £ 5 TRIFIUX NULL DEEHRHD £,

objobjargproc PyMappingMethods.mp_ass_subscript
Z @O M ¥ & PyObject_SetItem(). PyObject_DelItem(). PyObject_SetSlice() ¥ Xk U
PyObject_DelSlice() # & fllfl & 1 ¥ ¥, PyObject_Setltem() YR U Y X2 F v 2 RbE T
23, v I NULL 2% E L CEZROHIRDTEE I, DRy hH NULL ODEFHIE, TOF TV 27 MNET
A7 LDRALHIFRZS R— T LEEA.

12.6 >—7 Y RF T U MMEER

PySequenceMethods
COMGERIZY — 7 Y 2B T a b a2 KT 57D EbN S BIEEEAND KA Y X2 REFLTVE 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 DB%IE PySequence_Concat() THIHE M, ML 72 F ¥ 2FioTVE T, /. + HAETTYH,
nb_add AWy MXLBEMFEZR L RICHAH SN ET,

ssizeargfunc PySequenceMethods.sq_repeat
Z OBEIE PySequence_Repeat() THIHE AN, RS 72 F ¥y Z2HoTWVWET, £/ *x HAETH,
nb_multiply ARy MIX2BUERFEZHK 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 RAFRDO IS IWCMEEINET: sq_length Au vy MDA TVIUR, ZREFTHL
To—Fr Y ADRINLEDA ¥ F v 7 A% FHHE L, sq_iten I L $3, sq_length A NULL DAL,
AT I RAIEDEFE ZOBBUICEINE T,

ssizeobjargproc PySequenceMethods.sq_ass_item
This function is used by PySequence_SetItem() and has the same signature. It is also used by
PyObject_SetItem() and PyObject_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 r2FHoTWEd, ZOAR Y M
NULL D653 D, % Dl PySequence_Contains() I Y I NICv v F 3§54 70227 b2 ROIT 5
FT—r 22 KEIL 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 MBIER (buffer object structure)

PyBufferProcs
Z ORGERIE buffer 7O ROV PERT ZEEFHAORAS VA2 ZERLTVET, 2o e barii, =
JAR—R—=F T =7 bPUNI LT, ZONET—X%2a>>a—<A 7927 PIETLEZEREL
£,

getbufferproc PyBufferProcs.bf_getbuffer
COBBDOY 7 AF v U TFO@ED TY:

int (PyObject *exporter, Py_buffer *view, int flags);

flags THRE I NI HIET view ZHEDTUZLWVWE WD exporter (T RHERZMWHELET, X7 v 7 (3)
ZFRNT, ZOMBOFEETIIUTORT v F2TbRIFIUIRD FHA:
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(1) VZZAMPERT 2R LET, EBLRVWEEIE. PyExc_BufferError %A L. view->obj
2 NULL Z2&REL -1 ZIRLE95

(2) ERENFT7 4 —N FRMEDET,

(3) =2 2K — b LIRS AT X2 AL Y2 VX P LET,

(4) view->obj IZ exporter ZFE L. view->obj 24 ¥ 7 U XY FLE T,

(5) 0 BELET,

exporter BNy 7 7 TONAL XDF =24 YV —D—HTHIUL, 200FELFRMFHTEET:

e LI RAR—M: VYV —DEBERPT /AR ENBEF 727 b LTIRZ TV, BHANOH LWV
SR % view->obj Nt v FLET,

e UXALZ b Ny T77BRPYVY—DL—+F 7227 MTYVXALZ FPESET, T T
view->o0bj I — bF T I 27 bADFLWSIRIZKRD £,

view DEFD 7 4 =N Fig Ny 7 7iBEE O CHHINTED, =7 ARK— MPREDQERIIH L ¥
SAHG LTI S0 RANE, Ny 7 7ERDAZA T OfFichh 3,

Py_buffer MBAROHRNPLBBLTVEL2TOXEVZZIAR-—KIZEL, avya—<P0ikliks
FTEMTRLSTERD E¥ A, format . shape . strides . suboffsets. internal 3> > 2 —=<
HoidFAt LEHATY,

PyBuffer FillInfo() &, ®TDOV I TR MEA FZIEL KIS BRIT, Bl ANL SN 7 7 2 RHT 5
L T2 R L £ 97,

PyObject_GetBuffer() &, ZOBBZ I v F§2ara—<ATDAL YE 72 —RATT,

releasebufferproc PyBufferProcs.bf_releasebuffer

OO A F ¥ T TOHED T

void (PyObject *exporter, Py_buffer *view);

Ny 77DV Y —2ZRMRT2EREZUHEL LT, BLEAMRT2BEDOH 2 Y Y - ADRVEE,
PyBufferProcs.bf_releasebuffer & NULL L THBVEE A, £ TRVEHEHIEZ., ZOBEKD
BHE R R EIE. DIT DIEEONIEFIE (optional step) ZITWE T

(1) =7 ZAE— b LEEEERET 2NEI Y 22T 27U XY P LET,
(2) AT &2 0 DHER. view ZHEMNIT SN TOXEY ZEHRLET,

IIRAR—KIZ. Ny 7 7EEHDY Y —ABEMRLET 272912 internal 74—V F2EbRIFIUIR
DERA, ZDT74—NFRE, avya—<P view 5L TAIIFLDONy Z77Da—%ELTH
ZTHA AW, ZOoRWI eHEIEENTVE T,
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ZOBIBUZ. view->obj BT VXY FLTREWITERA. BRERSZNUT PyBuffer Release() TH
NI 2056 TT (ZOHRIISROMERZH S DITEHTT),

PyBuffer_Release() &, ZOME %R vy 7322 Y 2a—<IDAf X7 2 —-RX T3,

12.8 async 77 7 MBS

N—a v 3.5 TEM.

PyAsyncMethods
Z OREERIE awaitable 7Y =7 b & asynchronous iterator & 7Y = 7 b R FEEET B DITHETLBIEL
NDHRA Y RERFEFLTVET,

DT 3MEROERTS:

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

OO A F ¥ I TOHED T

PyObject *am_await(PyObject *self);

BENEZA TP =27 E3ATVL—XTRINERDERA, DED DA TV =7 PITRLT
PyIter Check() 2% 1 ZiRZRITAUIRD £ A,

F 7Y =7 bW awaitable TRWIEE, TOAB Y b% NULL KERELF T,

unaryfunc PyAsyncMethods.am_aiter
COBBOY 7AF ¥ ZL T D@D T

PyObject *am_aiter(PyObject *self);

awaitable A 7P = 7 P ERBRERIFNUIED VA, FHLWVWI EIE __anext__ () ZZIRLTLEXW,
A7 27 MHERMIKEREO Fa F a L ERELTOWRWESG, ZOARy b% NULL IZREL T,

unaryfunc PyAsyncMethods.am_anext

CORBEDY T3 F % ZUL T D@D T

PyObject *am_anext(PyObject *self);
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awaitable A 7Y 2 7 P RIBIHRITIUIHED FH A, FHFLWVWI X __anext__() ZBRLTL7ZEWV, Z
DATy MINULL KRESNTVWEIdHD FT,

12.9 Slot Type typedefs

PyObject *(¥allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)

COMBDOBENIZ, XEVHEREXEVALL ST 2 22 XHD F9, ZOBIE 4 Y RAX A
DMLY A X YR T 74 Y X2 b, R X 291k 72 241, ob_refent % 11T, ob_type & 5|
 (type argument) 12ty FLAXEV 7B Y JADRA VR ZRIRAIRD FHA B tp_itemsize
MR TRWEE, 772227 FD ob_size 7 4 —/L Rid nitems WL E A, HBRENZXEY T
0y 7 DK X% tp_basicsize + nitems*tp_itemsize % sizeof (voidx) DfFEUTYID LIF7-{HIZR
2133 CF; 2N DEGE. nitems DEIZEDNT. XEY 70y 7ORIIZ tp_basicsize TR 513
3TT,

OB TIEMmOWDE 4 VR Z Y AL B IT-o TR D T8 A, BIDOXEVE DU TISBIT-T

WD ERA, ZOLIBRMEZ 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 ZBZRL 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 ZZMLTLZE W,

PyObject * (xgetattrfunc) (PyObject *self, char *attr)
A7V POBEDOEEZIEL T,

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
A7V PORBEIEEZREL £5,. BYUEZHIBRT 21213, value 5180C NULL 2&E L 3,

12.9. Slot Type typedefs
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PyObject * (xgetattrofunc) (PyObject *self, PyObject *attr)
ATV PORBEOEZIRL T,

tp_getattro ZBML T E W,

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
F7Y 27 bOBEMICHEZREL £, BEZHIFRY 2121&, value 5181 NULL ZF&EL £,

tp_setattro ZBML T E W,

PyObject *(*descrgetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrget ZZML T2 &V,

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 TLZE W,

PyObject * (xgetiterfunc) (PyObject *)
tp_iter ZZML T I W,

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 fERAH

Z ZTid Python ORIERDHEHE LI Z WL O0FEFT LT, o OHNIEH 2728 E S 5 @iy 2 H I F z2
BATVET, WO2DOHITE M) vy F—72a—F—r—XZ2EHELTVWET, XDZ ORI ERIRTER.

Fa— U TADPRLERS, defining-new-types % new-types-topics 2SR L TL X W,

EEAH 7 FRRY:

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 IRBOIEL T Z Hnictiva— Rz (FHZ CPython ® 2 — FR—=ZXHT) BRF2ZenH25h0b LTE

FA:

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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(AIDR=I 25 DfE X))

"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 */
};

BIER, A YRR VRAFEE, Ny T akYR—- T

typedef struct {
PyObject_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = "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 2238 T,. A VYRRV ARERT ZDIERHERWN (0F ), o772 b —BEEERRH 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 HMLEHIE (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 HEMREHNE (AIERA VXXV R)

typedef struct {
PyObject_VAR_HEAD
const char *datall];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof(MyObject) - sizeof (char *),
.tp_itemsize = sizeof(char *),

};

12.10. fERA
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12.11 BRERAR—2OAL I3V R—+T3

Python BERBIEZ GO A R—Y DM aL 7o a v 2 E— T 2I2EF, O+ 7227 Mcxtss 7 av
T (MOA TV 7 MDY TFIELET) LREATI 27 UK Z YR - PR ETT, o
AT 27 MIHTEBRERLRLEVATY 27 Mo, (BIEPXFIND X 572) 7 b 28! (atomic type) D
SRR ERRET A LS5 RBTIE, IR=—YalLrya YIEBLTRIlZhi e Wo 729K — b RIS 2 080X
HHEEA

AT FREBEZIE, AT 27 VD tp_flags 74—V RIZ Py_TPFLAGS_HAVE_GC 7 Z W3- THD,
tp_traverse NV R I OEEZHRM L ARFNIERD ERA, EETIHDA VAKX Y APEHEARERIGA X,
tp_clear OFELEHFMLRIFIIRD FEA

Py_TPFLAGS_HAVE_GC
D750y FLEBEOFTY 27 NI, ZOENICHRANZRANGEE LRITUERD 8 A, D7
D, D757 %ty NLEROA IV 27 Ve ay T F AT 27 P ERUET,

a7 FHOar A Z 7 ZFUTOZOOHANGEE LRFIUIR D A

1. ¥ 72227 PO REVIX PyObject_GC_New() £7:1% PyObject_GC NewVar() THEMR L RiFIUI2 D &
A,

2D a Y FFANDBHEBPAZLDLARVT 4 — L ERETHHLIALZSL TK
PyObject_GC_Track() ZFFNH S RITAUIRD £ A,

TYPE* PyObject_GC_New(TYPE, PyTypeObject *type)
PyObject_New() WAL TWE A, Py TPFLAGS_HAVE GC DXy v EN/zaryT7FA+72 =7 VHTT,

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar() WAL TWE A, Py_TPFLAGS HAVE GC Dty bEN/zavF7F++ 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 XEHEIATOTIEIRD $EA,

void PyObject_GC_Track(PyObject *op)
AT b op k. AV RIS TEREINZA T 27 VOEFITEMLET, 2L 7 KIEA[H
HOPRTHRTERVOT, BHINATVEIHIEA 7Y 27 MZELWIKEBTOARTUERD ¥ A
tp_traverse DMREBRIZETDT 4 =)V FHBELWIREEIZZR > TF I, ZVWTWEI YA INF 74D
REMET, HUOHITRETT,

FIRRIC, A 72227 FOXEY @RS LT O O0HANGHEE LT iUl h 8 A:

1. fioary7FE2BRLTWE 7 4 =V REEM{LT 2H(IC. PyObject_GC_ UnTrack() ZFEUHIXRIFH
372D ¥ Ao
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2. X727 bDRAEVIX PyObject_GC Del () TRRIRLRTFIUIRD 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)
ATV b op k., ALIZRIZESTEREINZF T2 VDOEEGPLBRELET, 207V
7 MIZR LT PyObject_GC_Track() ZHEMUIHL T, BMIN2F 7 7 POEFIET I LD
AJRET S, 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 IIIZ 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
TIEWL DD X - o T, IIRoLERSHREMB T 2MHEHAZFEELE T, 2—FHH
DDz X —BEELBLESH T2 23R WTL & 5,

tp_traverse NY FZIIROAZFF - TWRIFIUIZ D FEA:

int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
AVTFATI 2 MDD b T AN—HF VL (traversal function) T, FEETIE, self ITEEA-T
WBEATY 27 M LUT visit BRI OB ERTUERD A TDLE, visit NDRT ARG
AVFTFIRASTVWEELF TV b, ZONY R IZEINT arg DIETT, wvisit BAELE NULL 47
P 7 bESIEITELTHOCH L TERD £8 A, visit BIEL0OEZRTHE. =7 —0%EL. ED
B2 ZDFEFRTIIICLARTNUIRD EXA,

tp_traverse N K 7 BERICEL 129012, Py_VISITO) v 7 uf#txhTvEd, Zo~vru2ffs 7201
1Z. tp_traverse DEEMAHMDFIBUIZ., —XFbEDT visit £ arg TRIFIUIRD FHA:

void Py_VISIT(PyObject *o)
0 73 NULL TZIFAUZE, o ¥ arg Z5IEIT LT visit a—NA Ny ZZFEOHL T, visit DL O TRWEE
BUEGE, ZOMEZRLES, 2oxruazflid b, tp_traverse Ny FIZEFRDESITRDET:

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 I dnquiry BITH 20, A7V =7 FHAZE (immutable) %A NULL THRIFAUIRD
¥ A

int (*inquiry) (PyObject *self)

EIRSIRETER L T2 e BIZL ESRHLMEL 3. ZEARARERA 7Y = 7 MIERSRZ BHHEEK
TEHIENRLTRVDT, ZOMBEERTILEEDDEEA, TOXYVy FENOHLZEZTH AT
P MIBMBREETRIFNERSRVOTERLTLZEW (BRI LT Py_DECREF() EWMR721F
WLAERWTLEEW), IR=YaL 7R, 7= bMERSEEHRL TV Z 8 2MH LRI
DAYy FEMUHLET,
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THIRTEEN

APl £ ABl O/)N\—> 3=

PY_VERSION_HEX (. Python O N—3 a VBB EH—DBEIHELLIZDDTT,

i 2. 1¥. PY_VERSION_HEX IZ 0x030401a2 AT XN TWIUX, ZDEZE TN LSIZ32y bDfEE LTHK

S3ZE T, N=YaVEMmEBRIeNTEET:

byteg Ew b (EvJ I | B
TAT T —
o)
1 1-8 PY_MAJOR_VERSION (3.4.1a2 1 3)
2 9-16 PY_MINOR_VERSION (3.4.1a2 1 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—XhTlX 0xB, VU U — A {%&
iR T 0xC. 2 UL THRAMIIE 0xF). ZORITE 7 L7 7 iREEKL T
%9,
29-32 PY_RELEASE_SERIAL (3.4.1a2 D 2, ®&#&V U —X Tl 0)

ft->T, 3.4.1a2 I hexversion T 0x030401a2 T3,

Zhen~<2 vl Include/patchlevel.h TEREINTVE T,
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1%

>>>

2to3

B

AVRIIT 4Tz NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

RDHDDVEZHLNFT:

o AVERIITATVINMEZBVWT, ATV IEINTza—FTay s, MET2EHDRXY]D XFOM
ChfggN. AEan, HFEN. == A/ oA, 731 -2 -z, a— R2ANT3BICERREh
577 %)L @ Python 70> 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®a— F#% Python 3.x D3 — NIZE#]T Y — L TT, V—Ra— Rzt L TZ DR
ZE (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 3RS 4 77V D 1ib2to3 L LTHATE X T, HEDOY - L LTOHEZ LR 27 Y 7 A
Tools/scripts/2to3 & L THRMEEEI N TV X F, 2to3-reference ZZMML T I\,

abstract base class (IRELES 7 R) MREIE S T R duck-lyping EHTET % b DT, hasattr() R DI

DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HAEICA VX —T = —
AR ERTD2HERRERML 3, ABC 3R (virtual) ¥ 727 7 2A2BALET, IR 7 A0 5
AL EBAD, ZNTH isinstance() X issubclass() WKERHENET; abc TV 2 — LD FFa
XY P EBRLUTLZE W, Python 123, ZL DflAAA ABC 2RI A TWE T, DX,
(collections.abc EY 2 —/LT) 77— XHi&, (numbers £ 2 —LTC) #, (io EY 22—/ T) A VU —
2. (importlib.abc EY 2 —LT) 4 Y R—=1+ 774 Y EZRIB =X —T7F, abc EYV 2 —LZHHLT

HMED ABC Z1ERTZ £3,

annotation (7 ./ 7—YaY) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicKD

type hint £ L THEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH 7 7A@ B
7 T=YavidEnEhEeY a2, 7R, BBD __annotations__ FHEMICRREATVE T,

BEREDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,
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argument (E5|E) BIBR MO TEIC, BB (F203 XV Y ) KEITHETT, ESluid2@Es D £75:

o F—TU—F3IE: BBTOH L OB I BORNIEAF 23O Wb D (fl: name=) %2, ** ITHLlT 7= EE
EoHoEr LTEINZF1BL FlZIRX. RD complex() DMUH LTI, 3 & 5 23F%F—7— K5
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIESIH: ¥—7— NEEHLANDGIR, (ESIRUIGIEY R P DEFICE L ZEMNTE, £ * ITHlT
7o iterable DERE LTEST ZEMNTEET, HIRIIE. ROBITIE 3 & 5 3T HMET TS

complex (3, 5)
complex(*(3, 5))

FEIBUIBBDOERIC BN THEIN EOr — A AZBICE D B Tohkd, DL T2IT 5 HANTOWTIE
calls ZBL TR E WV, YRy ZRARXBVWTHGIBERTLDIZHoWHHEES T KT T,
il 7 fEIR e — A VZERSEHID 4 Toh T,

R51% . FAQ @ FEIBERGIBOENIMTIR? . PEP 362 2L T T W,

asynchronous context manager (JERIFAZ > 7F A b~ —Y %) __aenter__() & __aexit__() XY v F%
FEFKTSHZ LT async with XNORBELZEH T 247222 T3, PEP 492 TEAZINE LT

asynchronous generator (JERIHAY = % L — &) asynchronous generator iterator %3R3 B TF, async def
TERINTZarL—F VEABIZHTOE T, yield REFFOHATRELD £3, yield X async for
N—TTHEHTE2EDOUM S EAERT 2 DIFHINE T,

HEIIEFAY = 2L — ZBBERLE T2, RISk -> TR RS XL —21TL—& 2838556
BHD ET, BHNSNEERPHAL P TRWEGE, PR DI e 2 BiE2EHL £ 5,

JEFHAY = 2 L — XBAEITIE, async for XX async with X772 TR avait Rdb D22 H D
3

asynchronous generator iterator (JEFIAY = L — & 4 7L — &) asynchronous generator B THEK XN %
F 7Tl MTT,

ZAUE, __anext__ () XYV v FEMo TR X7z X2 awaitable A 72 = 7 b %ZiRT asynchronous
iterator T3, Z D awaitable & 72 =7 ME. XD yield ANE TOIEFIAY = 2 L — X B DO AME T
TLED,

yield I2< 3702, ZOMBETORIFRE (1 —HAZH L RERED try ) MIZ—F 1S h %

T, __anext_ () TERINZMD awaitable iI2 & > T RIS T RL—F 1T L—4 BERICHBIA
e &, P LEM ARG L £ 9, PEP 492 8X U PEP 525 22 L T3,

asynchronous iterable (JEFEIA A 7 Z 7)) async for XOFTHHTES2 A7 227 T3, HHOD
__aiter__ (O AY v Ed» 5 asynchronous iterator 2RI IR F¥ A, PEP 492 TEHAX
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NEx L7z

asynchronous iterator (JEMEMH A 7L — &) __aiter__() & __anext__ () XY v FEFERELLATY
=27 T3, __anext__ & awaitable X 7Y =7 P 2RI RFNIEX7Z D £E A, async for &
StopAsyncIteration fISV 2k 32 £ T, IEAMA 7L —&X D __anext__() XYV v K2HRT awaitable
ZRIRLE T, PEP 492 TEHAIIE L7,

attribute  (B1E) 7Y =7 McBEM T SN, Fy PRERC X > THRBITERINZETT, flREF 47
Pzl b o DEN a ERo TR E, FORERMIE 0.a THRINZF T,

awaitable (fFH&FTRE) await R CTHAT 2 Z e R Z AT =27 b TT, coroutine 2> __await__() XV v
KRHZATI 27 FTT, PEP 492 2B L TLEE W,

BDFL &ARIE =& EMEE#E (Benevolent Dictator For Life) OBS T3, Python OfF#E. Guido van Rossum @
Z&T9,

binary file (N4 5V 7 7 A V) bytes-like ZT TV b DiARAABIVEZRALNTES TJ7MILATox
Tk TS, XM FVT7A0DHNE N FVE—TF ('rb', 'wb' or 'rb+') TN T 7 £ 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO ¥ gzip.GzipFile. DA Y A XV ATY,

Str A7V 2V FPOMABHENTEL 7 7 ANATT =27 MIZOWTIR, text file BZRLTLZE W,

bytes-like object /\w 7 70Ok 3JL (buffer Protocol) Z%K— L TWT, C SEDELKT ##E L 7z con-
tiguous Ny 7 7> —ZRMEEA[REIR A 7 = 7 T, bytes, bytearray, array.array . %< O—#ki7%
memoryview 7Y = 7 M Z AT H D £F, bytes-like 7P =7 MI, T—XEM. N4 FV T A
ANDRIE. V7o PR LERERYE N FUTFT—X2ERT 20 0WAREICHHT 2 Z e HT
EE3

BODPDBRETREINAF VT — X2 ZHTZRERDD T, ZORMEOFF 2 XV FTIREL "HAEE
A[REZR bytes-like 7727 M7 KEKRLTWE T, ZHEARERNY 77 —F 7Y =7 M, bytearray
¢ bytearray @ memoryview REDVEHFENE T, /o, OB ODLDIREETIIALELRA T =7 PO
AFVTF—& (" HALLEHAD bytes-like A 7327 1) ZRELET, £4U2IE bytes & bytes D
memoryview * 7Y = 7 FEENE T,

bytecode (/XA b2 —F) Python @Y —Z 32— Kid, Python 125 40 CPython 4 > & 71 X DNEREH
THBENA FPaA—FAay 4 LENET, N FPa—F& .pyc 7740 F v v adf, A7 7>
ANP_EHICETEINZ L ZREDEHRICARDET (V=R = F26, ba— FAOBEDa 4
NMEEEINET), 20 " HHEEEE (intermediate language)” 1, %% DA b a2 — FITHET 2 FEMGE
ZFEITTL RETDY TEFETIEVWAE T, HELREEL LT, N Fa— FiZRZ 2 Python A~
SURBITENES 2 Z 2%, Python VY —RABTHRETH 2 Z e 3 AFIRTVE A,

N4 ba-Foma—EiX dis EY 2V ZHD ET,
callback (T—=ANv 27) FROD ZHFRTIEITINS 12DIHIE L LTHEX N2 B

class (7 7R) =Y —ERA T2 VEMERT27DDT7 > T =TT, 7IRAERIEE. 2DV IR
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DA VARV ALOBEERTEAY v FOERZEAET,

class variable (27 7 2AZH) 7 7 A FICERIN, 7 FALNRLT (DFED, VIRADA VAR YA ETIERL
W) EESND e 2 HNE LTWREKTT,

coercion (BUi&id) MURD 2 518z S HAEDRPIITON S, HIHDA VA XY ZADH|DBINDIGFERDZ
T3, BlZIE, int (3.15) XIFBVNBUEE B 3 1AL £, Lo L 3+4.5 Tl #5818
High (—o 3B, — o FE/ NS A% 3 2 ICF CRICE# T 2720 UL TypeError 4443
BFoh g3, HEHDRL o0, TRTOFEIE, e ZHEEBEITH > TdH, HUC 3+4.5 TE# L
float(3)+4.5 WS k5, Fu 7 I <=2 UEICESRLLZFUIVIT EEA,

complex number (BHFEE) L<HONTWVWLFERENMIRL72H DT, IRTORUIFEH L EHOME LTERX
NET, BEEEEEAL (-1 OFHIR) EHREHIT 0T, —RIEFTIE 1 eEFE2L. T¥TIE j
LEPNE T, Python BEELICHAAALTHIEL, BEORILZM-oTVWET, EHIREIC j 20
JTEZFET, HlRL 3+1j TF, math Y 2 —)LOEREBIRERIAH T 2121%, cmath 2V E T, HE
BOMERE2 2D BELBFE O TS, HEEZE TR, IZEEEVZEELTLE>TLWT
Lx9

context manager (I 7 XA MY Xx—T %) __enter__() & __exit__() XYV v FEERTS I LT with X
NOREZEMT 24727 M T3, PEP 343 2ZRL T 230,

context variable (2> 7FX MER) a7 F R MKFEL TRRZEZFOZEH. ThUd. D 2ERDMEHIR 4
DFEIFTAL Y RTEZDEZAL Yy FRE—=ALZA L=V TVET, LrLay7 ¥R MEKTIE 1
DOEITAL Yy FIZWL D20 aY 73 A MAH DG, ay7* 2 M EBOELR I 2IEFRM X 2 2
DEB DB T, contextvars ZBML TL X W,

contiguous  (BE#%. i) v 7 7 HBEEIC C-EHL 7213 Fortran &t TH2HEIT. ZONy 7 7138k L
TWVWBEARBREET, LaXTAy 7713 C #EETH D Fortran HH T, —XTOESITIE. ZDEER
BT REY ETBHET 2 XS CEESN, RFAER2SME DI T EF TR E 3, 2XLOD
C-ERt 2 BLATIE, XEY 7 FLRIEIRER 2K 2 FHICIRR DI T RANTLED 5 DITxf L, Fortran
RS TR O A FHRNCEN 2 £5,

coroutine (IN—F ) AN—FVFYTN—F 2D ID —RZEXTT, 71 —F ITERD 5N
HHAD. Blokd s Mmoo HE T, aL—F L CEZL OkARHIE2 O A, 15, BT
EDTEET, 2)V—F VId async def L THETEXZFT, PEP 492 2ZRL TSI W,

coroutine function (Z—F YBEE) coroutine A 7Y = 7 b RIRFTBITY, ar—F VBIIE async def X
THEEXN, avait, async for, BX U async with ¥F—V— FEFOZ e BHEKE T, Zhoik PEP
492 THAINE L,

CPython python.org TEAF XA TWS, Python 7025 I >V SiE0EERNLFEETT, "CPython” ¥\ 5
BAERIX, Z %% Jython % IronPython &\ o 7-AthiDFEE L XG5 2 BENE B IGEICHHINE T,

decorator (731 L — %) HIOBEEE T BECT, M4, Cwrapper M CHIMZMRE LTENSNET, FaL—
&2 D— xR K ABZ. classmethod() ¥ staticmethod() T3,
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FaAL—RDFREFI VR VRS 2aH—TF, XD 2 OOEBERIIEHRNICFE LD DTT:

def £(...):
f = staticmethod(f)

@staticmethod
def f£(...):

FUBEA 7 7 RCHFELE T, D DEDIFEEA, TAL—XIZOWTELIZ, BEUER B &
L IIRERDFFaXY b EBRLTIIZE N,

descriptor (FARAZVUTX) XYV v F __get__(), __set__Q), H5WVIIE __delete__() ZERZLTWVELF T
I ITT, BB FRABUENT RV TR TH 2 &, BHEHERICK - T, LTV 2 RAIRBIEHE
CHENF T, @H. getset,delete D7zDIT a.b EL Y, a DI ITRAFHENTA IO =7 b b ERREL
FID. b BT AV TR THEEZNZNDTRAZ Y FEXY y FORRUCHENET, TRAZ7 VU FXOH
flx, Python 2 HERT 2 L THEeZDET, 2WVWIDIE, TARAZVTRZED, B XYy R, 7
ORT 4, ZIAAY v R, BIXY v R, ZLTR=NZ 7 2ADBE Vo2 OREEORE 05
T3,

TRAZVTEDRAY v FIZBUTEL &, descriptors 2L TL 72X W0,

dictionary (%) EE O ¥ — ZEICHTT 23 BEF TS, __hash__() XY v F¥ __eq _() XV v F&E
BLIEEEDOA 7Y 27 b 2F —ITTEE T, Perl T3y & a2 (hash) &I TVET,

dictionary comprehension (FFEMNTIKEL) iterable NORTH 2 WE—HOBEREZUIL T, ZOHREH» 425
HEZIRT a7 MrEZF T, results = {n: n ** 2 for n in range(10)} £33, ¥—n
ZAE n okx 2 WIS 28FE 24K L £ 3, comprehensions ZZfEL T L 72X W0,

dictionary view (#&FHE 2—) dict.keys(). dict.values(). dict.items() 25RFA TP =7 b TT, FH
DIHHOE At 2 —2RH LT, bbb, HENELHEINLZ L 2322 RML 5, #F
L 2 —ZlENCTERR Y R MIZT 51213 1ist(dictview) ZH L TLZE W, dict-views ZZH LT
{TEEW,

docstring 77 A, B, EV 2 - LORAIOATHEXFHNV TINVTT, ZDAA— b DFEITRHIIIEMA X
NFEFTH, ar L7k THAEH, 207 TR, BB Y 2—1D __doc__ BHEE LTREFZ M
F3, AV MRRARI T ayTES GRIEFE: BHELLTSRTEZ) OT, A7V bOFFa XV b %
FEERN BT TS,

duck-typing H25A 7Pz FBIEL WA VR T 2 —RER> TWAPERETIDICA TV =7 OBE R
WrRZZ IV ITREANTT, Rbhic, BiictH 7Y =227 b XY v RRBEHDIHEN D Hbhiz b
LET, (7ELDXSICRZAT, 7LD EIRBHE ZRE TV TH2.)) A X7 —R%RX
DEMTEZZ2T, LR THFAyEN/za—FiE, RVE—T7 4 v 7 RREEHF LR rR LT E
T X7 XA type() X isinstance () ICXZHIEZ I E T, (772 L. XvrxfEy 7%
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MREEIZA THTETHILBTEEY, ) 20fb D, AR hasattr O HIES FAFP 702>
IVIRMALET,

EAFP TEBA[%2 2 2 X DEFL %3S HHAES (easier to ask for forgiveness than permission, ~—7 4 —Dik
H))) OIETT, D Python TIAL LN TVWE =T 4 ¥ T AXALTIE, @EITERNR X —CEMED
FHETZ2DDEMREL. ZDIRED R TOWHGE N ZHRL T, COMBTFERSEIa—T 4
VITAZA NI, try XB I U except XD/ EADHZDPRHETT, ZD77=v 271k CDLXS
REBETILIMHONTNVS LBYL 2AX A LBV S DT,

expression (R) I DOHEEFHEND. —F & % D DML (a piece of syntax) TF, FWiZ 5, A3V
7 Z7b, 4l BT 7t A, HETPEBEECH LAY, EHERTROBEROBAERTT, o2 D

FEYIEW, Python TIXEBOETOMBERNA L VI DI TIEHD FHA, while DX SI1Z, AL
BHEZZNWX DD %5, RABRTRERINXTT,

Aoy

extension module (#LIREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|H L T Python
aryPar—F—a—-Feeheh LI,

f-string 'f£' R 'F' ARV XFINY 7 I UL Ofstring” 2 FEER, 2T 74—~ v FEALTFINY
77V OREMEHOAFTT, PEP 498 3L TL X,

file object (7 7 ANZATI 22 ) THDY Y —=ZAADT 7 4 V&R API (read() % write() XYV v K&
DHD) EREALTVWEATI 27 bTT, 77404727 NI, fEINLFRICE - T, EED
TAARZEDT 7 AN, ZOMDEXA TDOR L —=IRBETNA R (B2, BHEAHT, £ XEY
Ny T2 Ty b AT FE)ANDT IV RARZBNTEE T, 77 AVA TV 22 NI file-like objects
X streams & bFINFE T,

T3 ANF TV 27 MIEERE 3 EELDET: £ N1 F V=T 71, Nv 773l N1F
=T 74, ZLTCTFALTZ 74 T3, A VZ—T7 24 R io BV a— LV TEBRBINTVET,
T 7 ANTTY 27 AR BREHER 72 S7TRIE open() B EfES Z 2T,

file-like object file object & FFET T,
finder (774 YX) A YER=PEINTWVBET 2—LD loader DFEREZFRITTE2A T2 M T,

Python 3.3 T 2 D7 7 4 Y XD H D $7, sys.meta_path THHAEINZ meta path finder
¢ . sys.path_hooks T N3 path entry finder T,

Iz OWTIZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,

floor division —#ITWWNZI WEHUTALD 2 FEFRE, floor division HETFIX // TI, Bz, 11 // 4% 2
1272, float @ true division OFER 2.75 LB b FF, (-11) // 41& -2.75 2 INSVWAIC DB D
T -3KXRZILICHFERLTLEEZ Y, PEP 238 28R L T XV,

function (BI%) MEOCHI LENCMEZ RS —HOXD Z & TF, BIRICIZ 0 U Lo E518 2ET Z L3R E T,
FEEDORITRHI T B2 RS2 Z e 3k E 5, R5IEL. XYV v R, function 2B L T X W,

function annotation (BT /77— a ) BD T X =X RIEDED annotation TF,
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BT/ 7—>ayid, BRI EEVE OoDIEDRES: X, ZOBKE 2 2D int HD51%
D LIS, £ int OBV EZFO L MRS TVET,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

B Y ) 7 — 3 a > OXXEX function OFICHRH IR TWET,
KEREDFHBAN H 2 variable annotation ¥ PEP 484 ZHHR L TL 72 & W,

_future_ HIEDOBRWHT R SEEEEEZBED A Y X T R THEMTT 570270y 7 < HBRHTE 2
{Jy\{;&yl‘—]l/"c‘\j_o

__future__ EY 2 —/L% import L TZDOELZ 34U, Fiz2BBEDXHID TEME NIzDH D
T, WOBRET 7 4V b ORISR 202D 3

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (FR—YaL 7> ay) ZLREHEDLDIZ ZDRVWAEY ZFRT 2 0UE T3, Python
. BEA Y Vb BRSRERHE U S 2BIRAR—YaL 7 X e2ffioThHR—yaL s> ar&f7
WET, IR=YalL 77Xt gc B a2a—VEMloTHIETEE T,

generator (¥ = A L —&) generator iterator &R T BT, BEOBEBICETNE T3, yield XEFDO R
THRLD FT, yield R, for L —FTHHATELD, next() B THEZ 1 DT OMHE LD TE S,
DM S ZERT 2DIHHENET,

WEIEY 2 AL —ZBRZELE T2, WRCE-sTE Pz RL—FMTL—F ZIETHEVHD £75,
B ENERDHL 2 THRWEE, HB{LD DI 2R B AL £ 9,

generator iterator (¥ = AL —& A T L —X&) generator BEITHERENLE AT =7 FTE,

yield D7 NZJRFIFEITIREE (JRFTEBRARLIED try X ¥ 2a81) 2l L T, WHIE—RIIC ks
NEd, DxRL—RATL—% BHEMSZ L, THILEMEZIGL $5 (BFOBBDETORT
WZHT L WIRE D S F46S 2 D & IRV T ),

generator expression (¥ z L —&NX) 4 7L —XERTATT, HEoON I, V—TEREZERT S for i,
#ipH, Z L CHISAIRER if iS00V TWE KSR AET, 25 LTS z2NE. sMlloBEEcm
JTEEAERL T

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =3V v ZBIf) B2 28U LRI C1##EZ 5 2 BBE > SRS W 2 BET 3, FEOHL
FRCE DFRER AV Z LT 4 ARy F 7LV XL I DIREINE T,
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single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZL T Z&X W,
GIL  global interpreter lock BB L TL 12E W,

global interpreter lock (Zm—r\LA ¥ 2 7Y Zuay ) CPython 4 X7V ZBFALTWS, —EIZ Python
O NAEFI—F 2ETTE2ALy RiF—2ZTH2 2 2 RiETA2HHATT, 2k b (dict
BREYDEBERMAAAEED) ATV 27 FEFADFERET 7€ 2K U TRERINICEZ 212 5 DT,
CPython OFEENRS V> TNICKEDET, A VX TFVXERERY 7T 52T, wAF 7 akydes v
DAL ZMHINLD TR+ G EHZIT, 4 VX T XREMRICYLF ALy FMETE2 X512k D £75,

7272 U, 1BHEED 2 WIIABD W DD DIRIRE Y 2 —UiE, EfER Ny ¥ 2 ftHR O EOEWIILE L 5
%L ZIZ GIL 2R Y 2 &5 IKRGEI SN TWE T, T/, [/O LEZ T 255 GIL 3EICHREINE T,

BRI BHASLVFALy MM Licg Y27V & (BHIN 2 7T —2Z2fihViETr Yy 75 2) 55
REINE LD, — BRIV Taty I OHBEDRT 4+ —< Y ADEP DTN LERATL
Joo TONRT7 =<V RAOMEERRL LS T2, RENIDEMICHR VAT FBEMT 252
LNTVWET,

hash-based pyc (v ¥ 2= pyc 7 7 A ) IESEZHANT 272D, WET 2V =R 7 7 A VORKEER
RRATIE RNy Y 2 B2 HHT 2N, Fa—FDF v v 2774 TT,

hashable (/v ¥ 2 ®[RE) Nw 2 adlgE RA TV =7 beid, ERFHBHREDO RV Ay Y2 fliZ2HKD
(_hash__ O RV FABE), 1O+ 7V =2 F L HBHSTES (_eq O AV v FABE) 47
Vx 7 FTT, ARy ¥ 2 f[REA TV 2 7 PEAMTHE U Y ¥ 2 lBERHFOLELRD D £5,

Ny Y ARRERA T 2 7 PEIFHEOXF —PEREDRA U AN— LTHEZET, FFEPEEDT — XN
BTy ¥ 2 ffiZfloTVWEH05TY,

Python ®4 I 2 =X TAREAABFT T =27 NI IFL ANy Y 2A]HETT, (VA MRHED X
572) 32 —RITNZAYTFIEINY Y aPAIRET T, (X IR frozenset DX S72) 4 I a—&X TNz
YT BRIy Va2t RETH I L EDANY Y2 A[RETT, —Y—ERDI FADA Y ARV AT
BHEYSBRATI =7 VAT T AL P Ty S 2 ATHECT, Zh5EET (ASERVT) HlE RIS
flicsd b, Ny aflld id0) LhBESNET,

IDLE Python OFABFEIRE (Integrated DeveLopment Environment) T3, IDLE i Python OIFEHER D
MZFEMHEN TV D EAN LD T T 4+ X 4 V2TV RERETT,

immutable (£ I 2—&7N) FEDEZFF07cA T2 T A I2—KRTNRATY =2 M. BUE.
XTFH, BEXOEXIAVRERDHDET, ZNoDA 7Y 27 MIMEZEZONEE A, HOHEZEEZE S
BRI, Hi7eiz A 70 227 PRAERLRTIERD S/ A A 32— TARA TV =7 MEL EED Y
YA R 2 2 RN CEHERFE 2R LT, BHEOXF—BZOHITT,

import path path based finder 75 import 3 %€ 2 —VERERT 28507 (£721% path entry) DV A b, import
i, 2OV R MEIEYE sys.path 25RFETH, $ TR0 F—YOHFFEIHE v —2D __path__ B\
o HRET,
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importing »%EY 2—/1® Python 22— RABFIDEY 2 —)L®D Python 2— FTHZ 3 & 51T 3 0UHETT,
importer Y 2 —JLEEL TR —FTE3F 7T b, finder & loader DEBLHTHHE2FTI 2 b,

interactive  (0f3&/Y) Python WIINEEIA > 27V Za3d b, XX A v 2TV 2070y 7 MTANT 3
YENBICFEITENTHRERSZ 2B TEE T, python 2B 5HELEXFTICETLTL XN, (a v
Ea—XDAXA Y A= 2 =5 Python DMFENA > &2 7Y X2 RETE206 LOLEEA, ) MaEA ¥
X7V RE HLWTATFT7ERLTARED, BV 2 -y Fr—YDOHEINTAS (help(x) ZHX
THBVTLEZ W) DIZIERITHENZY — 1 TT,

interpreted Python (&4 > X 7Y XJEADEFETH D, a v 4 S FFEOMIMBLE T, (N ba—Fay
RA DD B7=DIC, ZOXRFNIEHRTTH, ) 2ZTOA VX TYXSFFELIE, Y—RAaA—-FDT7 74 b
. FIRMTUBEERICL THLFITIEZ e Vo R LIS, BEETTEZ L 2EKLE T, 4>
&7 XEAROFFHEZEH. 204 FIBKDEFRELD FFE/ TNy 7DV A4 7V EE b OD, Tur
7 LDEITIF—MITENT T, WEEH S TSI W,

interpreter shutdown Python £ X =7V & —3¥ v v PRV REFEINLRIZ, Y2 -9 ITRTDY
VT 4 ANRNEREEZ R D, TXTOMRLEY Y — R 2RI 5. Fiilll27 = —XITAD %
To ZD7x2—RF AN=JALIE 2EREFCHLES, ChCED2—F—ERDT A7 X —
X weakref I— NNy IPPELHEINZZEDHDET, v v PRU YTz —XPIZFE[TENZa—F
. ZNPKIFET DV Y — AT TIREREL R W (K B BHNEF7 4 75V —FY 2 — /L% warning HEHH
TY) 72DIThRA 2 FMNCER L %3,

AVER—FYVERY Yy PR T3 EREHIE __main_ BV a2 —ARFEFTEIRTWERAZY FFOHE
I T L8 Td,

iterable (RIERTREA 7Y =7 b) HEEZ—EIZ 1 DFTORE I ATV =2 M TT, RKIEAREA 7Y =7 +Ofilic
%, (list, str, tuple 2 W o 72) 2TOY—F Y RBP dict R F7AINF TV Ik twvoizko
DDIES — o v RBY BB WVIE Sequence BEMEREFEE Lz __iter__ () XY v Fd __getitem__() X
Vv REROEED Y JADA VARV ANEENET,

RAEATREA 7Y 2 7 M for V—THRZOMEL O =7 X ({E: 22 TOY—r v R ¥—7
Y RBITIIR L R DH 8N S ) BRE L R BRI (zipO), map(), ...) THIATE 3., KEATHE
7Y 27 P RMAAHBEE iter ) DB LTHETE, ATV PIHTE2ATL—XZIRLET, &
DA T L —RE—HDEZ 5] ZEFTEIMERTT, BEIRIEAREL 7Y =7 P25 BRI, iterO %
BEATED A TL—=RA T 27 e EBATRIET 2MEEH D ¥ A, for LTIEZ DEIEL HEINICAT
W, R ES DB EER L TL—FZEILTWARBA T L — X2 HHLET, 17L—42 ., =47
VATV —2 ZRLTLEE W,

iterator (A 7L —X) T—XOWMNERHATE2ATI 27 bTT, ATV =KD __next__() XY v FZiD
BURERH S (E72 3 HAALREE next ) ICET) &, MADOFOEEZ—DOTORLET, 7T—FHR
{ir3e, bHIC StopIteration fIMfEEH L ET, ZORHRT, A 7L —2F 7Y =27 MIRET
Bb, 20X __next__ () Z{[EIMEATSD Stoplteration ZEHLET, 41 7L —XiE. ZDA T
L—2F 727 EKRERT __iter__ () XYV v FEFEELRITNIRSLRVDT, 4 7L —XEho
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iterable ZZH T 21Z ALY OEITHHTE XS, Bo & D & LASHNIEROKIERZITS K5 ka—
FTF, List D&H%R) ary7+-4 7 =7 Md, BEZ iter() BIBUCA 7Y =7 MTE LD for
N—TNTEES 2, FRBRFEHOA T L —XZERLET, WA TL—XTITBS 32k, i
DA TL—ya Y THERABADELA TL—RA 7Y =27 bERHEIGRT 2D, ZBOar7F7DE51
HoTLELET,

S BRI typeiter I2H D 3,

key function (F—PBI%E0) F—BI%. H 2 WIIREBEEYIE. ¥V — P RIEFLER O 720 OfEZ R UATREA
7Y x 2 b (callable) T3, HlZiE. locale.strxfrm() % F—FAFICHZIE. vFr —ULKFOY -+ D
BHEICDo b oY =+ F—%2IRL X7,

Python ®Z L DY — ik F —BEEZ WD BROWNESL 7L — L2 EHL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () FE23®H D £7,

F—BMEIERL HEITVL DD D F5, HIZIE str.lover() XV v FERXF/NCFEEXANLZWY —
FEITDF—BERELTHS 2R ET, HBWE, lambda r: (r[0], r[2]) ® X 57 lambda
R OF—BBEEZ e TEE T, 7o, operator Y 2 —/LIX attrgetter(), itemgetter(),
methodcaller() ¥ W5 3 DDF -V R+ 7 X 2L TVWET, F—HEBDIEDH VTGO
flix Sorting HOW TO ZZHRL TL 7F X0,

keyword argument 5| 2SI L TS0,

lambda (Z A4 %) fEH D4 > F 4 VBT, B hiz 2iCHiizshs 1 20 X 28A4%3, 74
R 2 E B 1X lambda [parameters]: expression T3,

LBYL TZ2 5okt (look before you leap)) DIETF, ZDaA—7 14 ¥ ZTRAXA VLTI, PO LPHRE
TSR, BIRIICHITESEME (pre-condition) HIEZITWE T, FAFP 770 —F L XIRIYT, if XA
EAMEDLNDZ DO TF,

<ILFALy MEEIHLERETIE, LBYL 770 —F13 7 B27 #ifE e 7 R @fREoBSREL5| i
CTVRIZBHDET, HlZIE, if key in mapping: return mappinglkey]l ¥\ 5 a— Rk, HED
%, DAL v FRBEERDEINZC mapping 2»5 key ZWDR ERBMLET, ZORMEIZ. vy 7550
EAFP 7 70 —F %25 Z L TR TE £ 7,

Python OfAIAABD =T 2 TF, VARZWHIHAFTI, V27 URXMTIERL, o

list (VAB)
FETE DALY (array) RO S DT, BEEAD7 Z7EX1F O(1) TT,

=i

list comprehension (VA FAERKGL) =7 Y AHORTHHWVWIE—HOEZZINHEL T, ZORR»rL2 2
A MEIRT, aV7 NRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0]1F5L, 05 255 FTOMEBZE 16 #EHKREL (0x..) LAXFI»HRZ VR M 2ERL %
T, if HildA 7> 3 T, if HiIB R WEA, range(256) DR TOERMIUH SN E T,

loader EY a—l%0— R334 7I 27 b, load_module() EWISHFIDORXY v REERL TWRITUIX]R
DERA, B—X—II—MINC finder 2 HREINFE T, FMlE PEP 302 %, abstract base class 1D\
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TIX importlib.abc.Loader ZZIR L T 7ZE W,
magic method  special method @< 7213 1=RIFHET T,

mapping (¥ vy ¥V 72) EEOF —HEKEZ VK- L TWT, Mapping »* MutableMapping @ MR E K
TA THEINLZAY vy RERELTWEaY7F 47227 bTF, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T7F,

meta path finder sys.meta_path ZIRERL TH SN finder. meta path finder & path entry finder & B
EHHEIH YT,

meta path finder 2335 % X Y v FIZDWTIE importlib.abc.MetaPathFinder &M L T /2
2\,

metaclass (XX S R) 75 ADI F AT, 7 I7AERIZ, 772, 77 ADEEL, HEKZF7ZADY X b
PEDET, XX T FRF, £00 3 0%5[e LTRUMD., 77 RAZE2EELZHVETS, IFLAY
DATY 7 MEHZHEE GRIEX X2 7 20D) 77 4L b OFREERRMHEL TV T, Python 2FHIZD
WEHRARLDAR Y FARMELTEZRTT, FLALDZ—F—IZH - T, XX 7 FRAFELDEDRN
BDTT, Lol, —HOBETIE, XX FRFBBNTILA Y PRGTEZRELET., e 238
JeADu T ER -T2, ALy Re—=THE2BMLED, 7927 bOEREBH LD, Y7L b
VEFRTIRY, ZLoBETHAINET,

FEAE metaclasses ZSR L TL 72 & W,

method (XY v F) 7 7 ARKOHTERINMEE, TDIF7ADA Y AX Y ADEEL LTHUHENH
By AV Y PRAVARYZAA T 27 P RH— 518 L LTRIWD £ (Z0FE—5[BUTEE self &
MR ED) B & RAMSINEZXO—T 3ZELTLIEZ 0,

method resolution order (XY v FIERIEF) FRRPICEE S 5 ADEKERZZMBINBIHETT, 2.3 UKD
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 LTIERH6ATI 22 P T, £Y 2 —MIIMEED Python
FTI 2l N EEOCAREMERBLE T, TY 2 —ILX importing DIIRIZ X - T Python IZFHAA T
\i\j—o

NVT—2 BB TLTEE N,

module spec EY a—lER—FT3DIflbid 4 v R—FEEDOERE ELARMZEM T, importlib.
machinery.ModuleSpec DA YA X Y A TT,

MRO method resolution order ZZHL T 7Z& W\,

mutable (R 2—X 7)) I2a—XTARFTI =7 M 1dO) 2ERD I RAMEEZEETERS, 1Sa—
2T7)) BBRLTLEE W,

named tuple 7 HHEIfTE X TV WS HEEIZ. XSV EMALTWT, 4 07 v 7 AR ERIH LEN 2
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FoTD77EABTEZMLREOARY I AWHHENTVWET, 208 5 23MMOBEES > T3
ZebHHET,

time.localtime() % os.stat() DRHHEZEL WV O DHAAATNIKZEIT & X TATT, MDA
% 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 DOHAHIT & X TG AABTRNI R > TWE T, ZOMIZH HFITE X S,
WD F AEKT tuple ZMER L. AHIO7 4 — L FZERL TERTEX T, Z0L5417 5 RAEF
B TH WD, collections.namedtuple() 77 27 b VBIEITIER LD TE £35, BEDOHEZ. FH)
THEVAF & R TV AAADZRIT E X TN X Y v REBIITE 5,

namespace (FARTZEM) ZRPBMNE N2 LT, ARTZEMEHEL LTHRESIAE T, ARTEMICEA T
T ID (XY v RD) ARNFIRRBRobDT TR, RFWRD D, KBRS D, 2L THAIA
HDHDOVH D FF, HAHTEMIELHTOEREZIC I Lo TEY a— NV EZTR— 155, HIZIZH
#% builtins.open ¥ os.open() WFHHIZEMTRAENTVE T, /ol EOEY 2 — A0 ZHELE
LTWR RS % 2 eI ko THARTZEBIEAT M e RTFHEZ 3R L E 3, HlRIE. random.seed() X
itertools.islice() &FEL ., ZHZHNEY 22—/l random X itertools THEREINTWVWS Z 2 HHH
LM TT,

namespace package (HRZEM <y 7 —2) BT v r—yDar7Fe LTREEEINS PEP 420 package o
Namespace package X8 % & { PRI EE3.
CEIZDFT,

_init__.py 7 7 AN, reqular package

module 2SR L TLZE W,

nested scope (F R FENRa—7)IMITERIN TV EIERESRT 2HRETT, HlZ13. » 28D HO
o TERIN TV S5E. NHloBEIIMIOBERPoZ 2R TE %S, 2 XA PSR a—7
377 A0 P TREBOSZRIZINTE, ZHORARFTERVOTERLTLLEZ WV, a— VR,
ROBAMDR 2 — T TEREHAZTELE T, RIS, 70— VEREfS & 7a— OLAHTZEH OE %
FAEE L FE T, nonlocal THMUDERICHZIADET,

new-style class (FTRAXA LD T R) GTREETDI FAATY =7 MZHEONTW ZHEM T D EWAHTT 3, DAAT
@D Python DNN—=2 a YT FFRARANT FZADAED __slots__ . T AV VTX, __getattribute__()
I TAXY B, FLTHEXY v F%ED Python DHF LWV, SREREREERFIFACTEE L

object (A 7Y =2 b) K (BHCMHE) LERSNLRZEED (XYY F) 202 TOT7—X, B LAE 2T
DHAZAINTFA OFRMDIEKY 52D L,

package (»Sv 7 —3) BT EY 2 —ARLHFINCY 7%y F—I2EL T L DK S module DZ & TY, Y
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FNZE, Sy o —=20% __path__ @M% KD Python 279 =7 T,
reqular package ¥ namespace package ZHBIRLUTL ZE W,

parameter ({R51%1) ZREIMTOFEMERT BE (2 AV Y E ) OERICBOVTHEENZT 2 Z5|8 2EELET, K
SIEUIE S ED D ET:

o MUEFEIEF—T—F: B THAIVWE F—T—F3H L LTET IR TE25I18EHELE T,
I 2 ZELLT D foo % bar DX 512, 77 0 N DIREIBOREIETS:

def func(foo, bar=None): ...

o NEBEHEM: MEBIXX-TOAGALNZGIHMEEELETS, MESHOLIEIX BMEERDTIBD Y X
FOHFTEZENLDERAIC / ZEDDB I TERTEE T, BIZIETRLD posonlyl ¥ posonly2 1ENiE
HHESEWCRD 5

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FRER: ¥F—V-FZLoTOAEZIOLNZ5IHERELE T, ¥—V— NEHOFIHEER
TE25AME. FIZIELITO kw_onlyl < kw_only2 O X 512, BABERDEEIEY A McED=A]
EEMBSIEZIZHD x DB TT:

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (ORFIETEICZ ) SAMEREOMES A T) EEOMEMOMES A E 2 5
NZZeRIEELET, 2O LI RRFIEE. BT D args D & 5 ITRGIBEDOHNC * 2213528 T
ERTEZF T

def func(*args, **kwargs): ...

o HAERF—T—F: (fhDORFIETRICZIT ONIMEREOF -7 — R Z T) EEOHEED * —
U— REIBEZONE I EEELE T, 2D X5 RE5IEE. EOBID kwargs D & 5 12K5 18
DHNC ** ZOFZ L TERTEZ T,

RE1EIEA T2 a v EBHEDGIBDEL L HHEETE, AT a o5 ICiE T 7+ LV MEDIEETE
S

RE1%0 . FAQ @ ZE5IE e RFIBDE WM TTH? . inspect.Parameter 7 7 X, function 2 =
. PEP 362 2B L TS,

path entry path based finder 73 import 2 €Y 2 —)VE2ET import path LD 1 DDEHFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder T3S, GA b
7z path entry \2HBEI 2 —NVERDFEHEEH>TVET,
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NRRALY M) =T 74 VRPFEET B RV v FIZOWTIX importlib.abc.PathEntryFinder %[ L
TLEE W,

path entry hook sys.path_hook U R MZ® % callable T, $8E XNz path entry WCHBEY 22—V RO
BITEEHI 5 TWAEEIT path entry finder B L F3,

path based finder 77 + L +®D meta path finder ® 1 D&, €Y 22—V D import path ZHEL FT,

path-like object (path-like # 73z 27 }) 77 A VT AT LR %ERLE T, path-like £ 7Y =7 ME, 2%
T str A7V MR bytes 77V =7 b, ¥/ os.PathLike 7B AV EEE LA T2 b
DENDTT, os.PathLike B FaLZHR—F L TWVWE ATV 7 M os.fspath() ZMHUIHFTZ
&T str £721 bytes D7 7 A NVT AT LRRICEWITEZ 3, os.fsdecode() & os.fsencode() I
FhEh str HB VI3 bytes ICRDZDERAET 2 DI R £3, PEP 519 TEAXNE L/,

PEP Python Enhancement Proposal, PEP &, Python 2 I 2 =7 4 N L TIHRZRMHET 2, H230iX
Python O#HRAER Z DEELIRTIC OV TEIAT 2 KEIXEHET Y, PEP & HEEIZ DWW T ORER L HM
LR  RR T 2 HEBE DIl (BEw) 1o 2 RE T,

PEP &, HSEEDRRICH DB, a3 2 =7 4 I X2 MEFGEOEME Y Python 1272 X123 3&EHRKT DL
EDDOR EMNOEEL 23 22BN L TWET, PEP OFHIZIZaI 2 =7 4 NOAEIERELT
52, RMERERXENTZ2ZLDEELDD T,

PEP 1 Z2ZRLTLEZEW,

portion PEP 420 TEF XN TW 5, namespace package \ZJET 5. HED 7 7 A AW (zip 7 7 £ VITHEMN
ENTVEHEDDH2) 1 D2DT 4 L7 MU IIEHE N D,

positional argument ({ZE5|8) 5|8 2ZRL T W,

provisional APl (& API) f5485 4 75V D& T BARMRAED S FHEIVICERA SN DT, 2D X574
VRT 2= ANORKEREHEZ, WETH 2L INTVIHIFMAFINTOERAD, a7FEEICI-T
MEEY Bl IR, BAGIEEIREE (L VX 72— RADHIBRETEEND) DITObILAET, TDXS
REBRIORAIITONEDDTIEH D FHA - 24T API ZHAADINTIEIEAE TR TWIZEKRR
RIGHTER LI FICOARTONET,

TE APLIZOWTH, BAAMMEDLRWER L R FE cARIhTuRS, MERBHAL 5SS
THRIT IR RIRREZ R T RETT,

O RTED, FHESA T I VEMEL RS T A YL —ICRVHELAD SN S Z einl, KR
ZEZTELZRT o E T, Ffllld PEP 411 22 LTI EZE W,

provisional package provisional APl B L TLEE W,

Python 3000 Python 3.x VYV —RX54 D=y 7 3—LT7T, (Python 3 ANEWRRDEEK o FHIZES 1L
SHETT, ) "Py3k” tsxhz bbb T,

Pythonic MO FFET—MIIERE X TEILNIza— FTIE4R L. Python OFHC IR A T 14 & 25 7%
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ZH%a— KR, #HlZE, Python O— &N A 7 4 A L TIE for XEF>TA T I TNDTRNTOER
WKE-TL—=FLET, tDZ < DFFEIIZZOAHEAIZRVD T, Python IZBATHWRWAIZRD DI
BUED AT > 2 =% 5 0d LOAEEA:

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 R
Yy RAD, " RR” KT Fy MEERELTT, PEP 3155 TERINTVWET, +y 7Ll BE®
7S AT, BfiBEIA 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 —AANDOBRTHEDLNS &, REEMB (fully qualified name) X T XTORRY 7 —=I %k BT 2K
DRy +EREL, HlZ1E email .mime.text ZEMKL F 3

>>> import email.mime.text
>>> email .mime.text._ _name_ _

'email .mime.text'

reference count (BIA DV b)) 24 T7T 227 MINT 2ZROK, ZRATV Y bHR 0T hol & ZDA
TV MIWEINET, BRI Y Y MGEFIX Python ®a— F EIQEEHNZEAD, CPython F&
DEBERERTT, sys EVa— L&, 7l ov—2PEEDA T =7 bOBBIV Y FEHIZ720DD
getrefcount () PARZRAL L TV T,

regular package aft7&. __init__.py 77 AL EZELT 4 L2 MY & LTD packages

namespace package ZZHRLTLIZE W,

__slots._ ZFRANTODEST, A YAXVZAEHOEBEDH S UDERLTBE, 4 VARV AFFER PR
TEHZLT, XEVEHHNLET, 2L ELNZ77=v 7 TFH, ELLFESZEFALNY v F—
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DT, Wlar—A, FIZIEXEYDEIEMEL 27 7V 5 —2a Y TA VARV ABRKEBIZFET 5.
Vot BERRE, HDORVONIRZA T,

sequence (=7 Y R) BRA VT R KDMBIRELRT 7 A% __getitem__ () FiA Y v FZEUL T
PR—bPL. BEZIRT __len__ () XAV v REERL iterable T, fARAAS —F > ZBNZIE, 1ist,
str, tuple, bytes REDBH D FF, dict X __getitem__ () & __len__() dH K- LEITH, BXK
DB TR EED immutable R¥ =25 720, =7 Y XATE R vy EY 7 (mapping) &
ARENTVDDOTERL 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 WFERGEL [1 THRZONTEHBO
BoMicaary2HEL e TEbNET, HlZIE, variable_name[1:3:5] T3, AN (FF) LBk
slice A7 =2 FE2NETHHL TWE T,

special method (kX ¥ v V) & 2 BUTKE DIRIE. B 23K Z § 572912 Python » HHEEICH U Eh
2RV y R, ZOFEHDOXY v R, XYy FHORHLRRICT VX =227 2 DDV TVWET,
BEA Y v RIZDWTIE specialnames TR I N TWVWET,

statement () XUIRA — b (A—=FD” 70w 7)) TAARBERTT, XE X 2F—V—-FroMlEh
A2H5DDYE 50 TY, HBEFICIE if. while, for BH D F3,

text encoding L=a— FXFHELya—-FFsa—7v /T,

text file (7XFAMT77A4N) str ATV 27 M EHABEEZTES file object TS, LIFLIE. 7FRX 774
WFFEBZAAL MERIOTF =X A MY =27 7R L, TFRARIYOA=FT 1 5 ZHBNATVE
To 7TXARMT7 74 L DANE. sys.stdin, sys.stdout, io.Stringld 4 Y AR VAR ERTHF A FE—
F('r'or 'w') THWEZZ » 4 LTT,

bytes-like ZT TV b ZHAZBETELZ 77 ANMF TV 27 MZOVWTE NAMFUT 70 $B]L
TLEEW,

triple-quoted string (=& 2 + — FXFF) 3 D@ L7z 2 +— bl (V) T RRArr 7 40— () THENL
XFH, WED (—H) 74— LTINS TRIIT E 2 XFINTEWEDH D FHAD, O0OMETH
T3, 12002008 L2 +— bEBELRAF—FELICEL e TEE T L, fTfklieE (\) &
HEOLSTHHEBITCELD 2 I ENTELZDT, FFaXrr—a r Xk S RICRICERNT 3,
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type (&) Python #7227 FOBIA TV 27 B ED XS RDDIERDET, HOWE A TP 7 MIA
ERoTVWET, A7V 27 +0BIE __class__  BMET7 722 L7%2D, type(obj) THHE LD HK
%9,

type alias (A V7 R) RORIH T, BEZFEANFITRALTERL £,

M4y 723 Ber b 2HMLT 2DICHEHTY, flZIE:

from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:

pass

CHERD LWL DFHAR TS TEET:

from typing import List, Tuple
Color = Tuplel[int, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:

pass

HEEEDFIHD D % typing ¥ PEP 484 2SR L T 2 X\,
type hint (Bb > b)) 28 7 7X@ BB 5 X — 2R D EOFRF XN 2 B2 HE S % annotation TT,

e ¥ MEIETIER S Python TIEHITIEH D AL, FHVERNTY — LI o THRHTH D, IDE
Da— LV 77 720 Y ZOFPFITRD $5,

Jua—rOVERL 75 AEE, BT, n— A A EBTRVWHDDI L ¥ M typing.get_type_hints()
THEBTEET,

FEEEDFIAD H % typing ¥ PEP 484 2L T F X\,

universal newlines T¥ 2+ 2+ VU — LADERED—DOT, UTFOIRTEITRLBHML T3 Unix DITRBRE
"\n'. Windows OE '\r\n'. &\ Macintosh ODFE '\r', FHAFEICOVWTFHLIZ. PEP 278 ¢
PEP 3116 , X 5IZ bytes.splitlines() SR L T2,

variable annotation (Z¥(7 / 7—aY) ZRD 5037 7 AEED annotation .

ZRDHHNE 7 7 AREICERZH 728 23, AABPRERTT:

class C:

field: 'annotation'

BT 7 T—Ya id@EE EEY F ODifEbRET: MR, ZOZKI int OEZES Z & 2H
fIhTVETd:
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count: int = 0

BT 77— a YOI OWTIE annassign SiCHEH L TWE T,
Z DREREIC O WTHERL L CW 3 function annotation, PEP 484, PEP 526 &L T Z&X W,

virtual environment  (RAIRBD) HHERENICUI D BE S N2 EBITIREECTY . Z4UT & D Python 2—%& 7 7Y 7r—
Pa YRR Y AT A ETHOWTWAMOD Python 7 7V 7 — a Y OEFNTHT 2 Z 7% < Python
Ry —=IDA YA —ILEEHHEITI B TEET,

venv ZZHAL TLZE W,

virtual machine (R~ V) ZRIIY 7 PV = 7ICX DERS N2 ¥ a—&, Python DA~ »iE A
Aba=Fary 4 IBHN L N bO—F 2FEITLET,

Zen of Python (Python ®1& D) Python ZMfELAIHS 2 L TOEZ L5, Python OFEHEAIL B2V
APMZILEDDTT, XfaE7 R Y7 T "import this” ¥ T2 2DV A M EHDET,
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1%

CORFaAXYHMIDOWVT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥aXrbrD0Ei%
HEF L

e Docutils 7@ =27 b. reStructuredText ¥ docutils YV —iLt vy b ZIERKL F L7,

e Fredrik Lundh @ Alternative Python Reference 7B Y =2 b5 & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

%< DFj & Python 78, Python #5475V ZL T Python F¥aXy7—>a ITHBLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBMML TS WAL EHACTEDDETHIRA Ty TL
THH %,

Python a3 2= 4 25 DEHEM L B R FTEZDOEBSL LW FFa Xy F—ya YiddEFAFEBATL
7o - DAL D!
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&R
C
BRe>1t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

1995 £, Guido 3 KEY 7 =Y =7 ML X b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%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 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,
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Jy—z | "= FEEE HEF) GPL Hi
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.5.2 | 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 2.1+2.0.1 | 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-BifE | PSF yes

ER: TGPL Hift) w5 RBUE, Python 28 GPL THAIEHN TV 2 WS EKTIZH D 8 A, Python O F
Ay RAFET, GPL WV, BELAANA—Va Y Z2MATBICERE 2 -T2 =R LR THDLEVE
YA, GPL HE¥iD I 42 ZADTTIE, GPL TV VY —XRXNTWAMOY 7 b 27 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A4 ATIXZESTED D FXE A,

Guido DFERD T, ZNHDV YV —RZAREIC L T EE 0%ZL DRI VT 4 TDHRI ATEH L E7,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSFE License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under
the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code falling
under that license. See Licenses and Acknowledgements for Incorporated Software for an incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.19

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.8.19 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.8.19 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.8.19.

4. PSF is making Python 3.8.19 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.8.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.19
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.19, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.8.19, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python

1.6.1 that incorporate non-separable material that was previously distributed

(RDR=I12HE <)

C.2. Terms and conditions for accessing or otherwise using Python 327




The Python/C API, U1 —2X 3.8.19

HIDR— % 5D E)

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 3.8.19 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,

(Ko<= 1%i)
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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.
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C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.
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C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission

notice appear in supporting documentation, and that the name of
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Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZATVET:

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 £ VY X —7 2 — A OWTDORDEHEEATHE 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>

(KDR=12%i <)
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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

(Ko<= 1%i)
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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<= 1%i)
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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

KDR=12%i )
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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 THHL TWd 1y ¥ 27— 7L DHEE,
cfuhash 72 =27 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<= 1%i)
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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%i )
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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 