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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,
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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

The Python/C API, U —2X 3.7.17

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




The Python/C API, YJ—2X 3.7.17

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)
BABEETH > TVRVEIFHDary [ SEHEZHRLE 2DV E T, il 21X, PyObject*

1.3. EFRlz<o0O 5
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func (PyObject *Py_UNUSED(ignored)) ® X 523,
N— a ¥ 3.4 TE.

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

the value will be empty.

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

VN7 i=57 0 N /MG

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

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

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.

MrErm s sfTd:

static PyMethodDef pysqlite_row_methods[] = {
{"keys", (PyCFunction)pysqlite_row_keys, METH_NOARGS,
PyDoc_STR("Returns the keys of the row.")},
{NULL, NULL}
3

1.4 #7720 k. BELUESRAVV B

Python/C API PA¥Z. PyObject* BO—2P LGB E R EZHFHH £3, ORI, £ED Python # 7
Yz NERET 21EH (opaque) BT —XBADKAL ¥ X TT, Python Fi&ld. £TD Python A 7Y =
7 MEIZE AL ORI (BIZIERA. 22— FHA] (scope rule), 5IEIEL) TRBICIRWE T, IZLAYET
@ Python # 7Y =7 ik —7 (heap) LICEPNET: D/, Pylbject DA 7Y =7 M, HEEIE
(automatic) & L THHEFYGLHE (static) £ LTBES TE LY A, Pylbject* DKL VXA EPOAEESTEX
T, ME—fIsME, BA TP 27 T AL TV 27 MEXEVFIK (deallocate) LTI SRWDT, @HFIX
EHIVELIE D PyTypeObject A 7Y =2 ML E T,

6 £ 1EFLOIC
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2TD Python 4 7Y =2 MZE (Python BHAITT &) M (type) & BMA Y >+ (reference count) 23H D %
T H2AT7I 2 rORIE, ZDA TV =7 PR OBEOATY 2 b (BIZIZBE VAN 2—¥E
FEBL Y ZOMEZBEITOVTII types THHALTWET) ZIRELE T, L<ALNTVWAIITOWTIE,
BEASIVAPFELT, 24727 " BZORPE S p#FANSNET; fl 21X, PyList_Check(a) I&. a T
MENTATY 227 b2 Python VA MO X (D020 ZIZRY) BEEERLET,

1.41 BRAV >V ME

SHOFBEHIERD (LIZLIRIEF IR ONT) XEVH A X LERVOT, ZRAY Y MIEEREEST
T ZRAV Y ME, HEATY 27 ML TEBREIT> TV AGIMAEFRH 252 MA 2ETT. Z2R%E
FoTWRFHTLIE, HOATY 22 b THokb, Zu—r i (H2VIEHINR) C ERTH o720, s
O CHEBNCHZ20—DNVEBERZE>7D LET, 32X 7027 VOBBHIV Y bB¥uilhde, 2047
Pl VIRREINET, ZOA T 27 MDA TV 2 7 P ADBIEB Ao TR, o F TP bD
AV MEIT VA PENET, 727UX Y PORR, o472 =27 bOBRAT Y b RICKS .
SEEIZOFTI 27 W DBREIND, Vo BEFILIEREE T, (E2F TR, EVWESRBLHS AT
Pz MIOWTHEDD D F5; BURTIE, MRRE " [d LaRWw” T3, )

ZRAH v ME. BIHARNRR Y ATRIEINE T, @HEDOHIETIE, Py_INCREF() <7 RTA 7P/ D
ZM% 1 427 VR MU, Py_DECREF() 20T 1727 UX>bLEF, Py DECREF() =7 1l incref & D
IR DEMETT, tWwHDIE Py DECREF w27 ni3ZA Y Y FAEL IR oThE I 0RHFHNT, Kol
BEWEA T 27 D RXEY ERBEE (deallocator) ZFENH X R FIUIRSHRVHIHTT, XEVRKBEKL
. A7V =27 PORIEERL TV BEERNICSH 2 BFRBADKRA > 2 TF, MEFGDXEY BRI, 2o
PEEA 7Y =2 b (compound object) TH2HEIIE, ATV =7 PADHDA 7Y =27 MIHT 257
VYL ETIZIVAYITEEIRRADL L EBIT, ZOMDRERT 7 4 F T4 X (finalize) WEZFEITL X7,
SRAV Y IBF N7 —FTEZEHDEEA; VI DD, REXEY ZER-ICIE, (sizeof (Py_ssize_t)
>= sizeof (void*) L{RELHE) P d2RAIV Y roidBEicffbhz ey MIHELZTOXEY L
OUBEDHZHHTT, {toT, ZRAVY DA V7 YRy MIBRMRIECRD £3,

FTV 2l FADEAL Y EDBA>TNB A= WA BRERRTICOWT, A7V =2 FOBBIY Y P 2BTA ¥
ZVAYFLRFNBRLZVDITED D 28 A, B LE, A 7V=2 FOBEAIYY MR, A7V =2 b %
IEURTERDVERI N L 212 1 P3N, ZOZEMARa—Th oM TTo7BIC 1S ShET, Ll
ZOBE. SODBEREVICHRT 20T, MRS Y Y MEZL LR A, BEAY Y MRS HOX
KLk, FRHEOMLDPOEEMSF 7V 227 FEELTVARMIEA 7Y 22 FF 705 — F SRRV E ST
BIYEHNET, ATV 22 MIHLT, —OTHHOBMEATHLATVT, ZDBIHTFHSLDZH Y [ UM
HRxhzokhs, Z2RIVY ME—RNICESTHEEID D FEA. BRIV Y MEEORBEEITZERH D ITk
ZEERJHE L&, Python 7 SIFUH S NAILEEY 2 — AN C BEICH 7Y =7 MR35 E LTHET & &
TF; O LA S =X a1, WOH L OB TOFISICHT 2 B E ML 5.

L LBEHS, K<M2EbE LT, 24727 b2V R MhoBRLEEIC. BRIV IPEL VI UX Y
FEFTRLELGA Mo TELEWS DD D £F, MOBRIENA TS =227 P2 VR IRSRELTLEN, ZR
AVYIRTIZVRXRPEINTT 7RI —FENTLEI ZENEZALNE T, AHIHERLDIE, Fo7 K

14, TV BEIUEBRAIVH 7
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EZSIZAZDEREN, LTLOBELSI I 355D Python 2 — FEFFHLARLRVE WS Z 2 TT;
Py_DECREF() 706 2 —HAHlfHlZRE 2 K580 — FRZABFET 2720, 132 A L2 TOREPIBIENICER
ZEoLI IR ET,

RRZBRAD Y b eET 27 Fu—Fidk, WHOEME (B840’ PyObject _, PyNumber_, PySequence_, &
X Of PyMapping_ THAE 2B%) OFAHTT, ZHLDREREICEDEL R A T2 VOSBRIV Y M 2
AYIVAYMLET, 2—VFIIEDEVPREIZR o725 Py DECREF() ZWMRBEIHRINTVET; &idwv
Z. TREZZOFEIHIHLSTL x5,

BRAU Y FOFH

Python/C API O&BBICB I 2SBA Y > FOIRZEWIE. $HT 21213, BBROFREIE (ownership of
references) LW FETH) ELFMATEE T, MAEEIISRBICNT2DT, 7227 MIXT2HDTED
DERA (A7 MIHICBIAEINT., BCHAIATVWET), 2 " ZROME" 3. ZOZRHER
{7207l T Py DECREF ZWFUHSHEIZIHS e 2 BR L $ 9, FTAMHIREETE, D5 a— FHEZEK
Ko THTAERZGS &, SEIEZDa— FBZRDPNER < 72 o TBITHHAINC Py_DECREF () X° Py_XDECREF ()
ZOHLT, Z2RAY V2% 1 DEHTERENZHVET — H20E. 20HKEE (@I — N2 LE
TCIZ) RUTEL ET, H2HE. BBOFCH LAY L TSROFAHEZIES & O LA Fifch 21
(new reference) %52, L EWVET, FTAEHENEINRWVIES, HOH LANZZEE D % (borrow) W\ E
T fBEDZBRUTH L TE, ST 208 3HD FEA,

Wz, HEEBMOCH LT, 247V 27 FADOSREMNOE SN2 BHBUCHE TEICIE. oD rREME: B
ATV 27 MAOBIE BHINB (steal) JAH L. ZITRVEAELR DD T, BREZEBC k. BcsiE
ELzEIZ, Z2IROMEENZOBEBICK 72 IREL., BEBOMTHE LITICEFEESR 2 R22 w5 2k
T

SHRERAMBBEBIIZLAEDDERA; fIA L TEIHLNTWVWS DX, PyList_SetItem() ¥
PyTuple_SetItem() T, TN HIFT—Fr YA ANZERIIHT 22 BAMD £3 (LrL, EEOA
BHEDXTNRY R DSRIZEAID FHA!), ZHHDEEIL, VA MR T VOHITHIHER SN A T
V7 b EANTOLBEOEENLRZFEZ A2 LT T30, ZREBANMD X5 CHFEINATVET; iz
. (1, 2, "three") YWIHIXFUEAERT 22— FEUTOESICARDET (2 DX THAUIHED Z v I3
NTBEET; Do KVEFEEXAZRTRLET):

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 () IZFLWEIZIR L. F I PyTuple_SetItem() WCHEENFE T, ZRMLEFH
7BBEDOATY 27 bEAMALLWESIR. SRETCEBUR R3S, Py_INCREF() ZFALTH > —>
DBMEAUFL TR E W,

8 £ 1EFLOIC
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BIRAIZ, PyTuple_SetItem() WE X TNVIEEZ Ly V32700 W—D HIETT; X TVIEERRERT —X
Bl72 DT, PySequence_SetItem() % PyObject_SetItem() %ffi5 & LOREIIEGZIATLEVWE S, BS
TR INVDEEZANTVLS Db DS, PyTuple_SetItem() 72T LMHZ EXRA,

AL, UVAMIEEANTNL 23— K& PyList_New() ¥ PyList_SetItem() TEIIE T,

Lo LEBICIE, A7) X M 2ERL TEZ ANSEICE, RO LI BRAERKIFLALHVEEA, KD
R0 ®H 28%, Py_BuildValue() BB D IZL AL DEBERA T =7 b7+ —~< v CFEH| format string
DIEEICEEDNWT C DfE» AR TEE T, HIZIF Lo fioa—-F7ay 73, UTOXSCEEHEZS
NET (Z7—F v 7 ICHEELTVET):

PyObject *tuple, *list;

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

HEOBBUCETSIHD X 512, BICBHEEMD 2723 DOEZRICH LTI, Pylbject_SetItem() ¥ Z D%
5 DI P —RNTT, ZOHAE. BBAIV Y VA V7 VXY NT2R0ENRL, BRES I EERS (7
BRERAWMLELNE") OT, BHAIT Y MCHET2EEILIVE2ICRZ T, fl23 UToMBEES %
LNEEREVAMOETOEZDEICELY 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 < n; i++) {
PyObject *index = PyLong_FromSsize_t(i);
if (!index)
return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;

return -1;
}
Py_DECREF (index) ;
}
return O;

BIBDORDEDGEICE. REPLEZD £3, ZLAYDBBICOVWTE, ZRZELTH ZoZRITHT
LIAMNED D ZEDBRN—HT, H25A 7V =2 MIWHT2ZRE2IRT X542 oBE. ST 5
FERRIECH LI 5 2 £ 5. BIMETT: %< 0Ba. BEASET 47922 Ma20%T (on the fly)
EREND T, FOE UAIRE 2 ZRISER S NA 7Y 27 MIT 2HE—DZRICR 205 TT, iEo T,
PyOb je e em PySequence_Ge em() D K 2 IR 3L o B A

14, TV BEIUEBRAIVH 9

>
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WICH L LBR2RL £ (MOH LAIDSROME#EICZD £7),

HELDZ, EEORISHEOMEREZR T 2050, YORBKENRCHIT»EICEE, v BFET LI
TY — BEESH LIFD S8#D (BB E e LTHE LA 7Y 22 o) i3 COMEICIIEGRHD FEA!
- T, PyList_GetItem() Z{fioTY R MNOEZEEBLHEICIE. ZHROMEEIIIRD ERA — 25, AL
HRZZFT VYR P25 PySequence_GetItem() (KHFdH ZOBBII R FLIIEEZE D ET) 2o TR H
T, BENATIO 7 MW T 22 HBET,

T B o552 ) A NI L TREROGE 2R T2 DL 5L TET 222 RLEAITY,; —
Dl PyList_GetItem() ZffioTWT, b5 —DIX PySequence_GetItem() %o TWVWET,

long

sum_list(PyObject *list)

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

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

return total;

long
sum_sequence (PyObject *sequence)
{
Py_ssize_t i, n;
long total = 0, value;
PyObject *item;
n = PySequence_Length(sequence);
if (n < 0)
return -1; /* Has no length */
for (i = 0; i < n; i++) {
item = PySequence_GetItem(sequence, i);
if (item == NULL)
return -1; /* Not a sequence, or other failure */
if (PyLong_Check(item)) {

KDR=212%i<)

10 B1EFLHIC
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HIDR— % 5D E)

value = PyLong_AsLong(item);

Py_DECREF (item) ;

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

total += value;

}
else {
Py_DECREF (item); /* Discard reference ownership */
}
}
return total;
}
142 &

iz d Python/C APT IZBWTEHERFE ZFOT X AP WL 222H D £75; 132 A XII int, long, double,
BEU charx L\Woi, B3 COF =BT, Fih, Y 2— L TRHL TV IEBZEIZET ZBCHNS
NBEN T =T, HILWLWA TV =27 VB2 7 —&2EHEE2EERL7z), HEROER2ER LD T 57
DITHEERZ WL OME-TVET, TASDRICONTIR, ZORIAZMHS5BRYE L HICHHALTOXET,

1.5 HI5

Python v 277k, FFEDO T —IUEPBLRER L Z2T LN RIS DEIED D FH8A; WL D - 724
E, MEORERHLUEL, ZO0FOCHELAL EWwozEBERIZ, Py LD A &7 XEE THEINER
BLET, AVEXTVERBIZ. ARXY 7 FL—ZANy 72 E5bETHNEZ—FITRELET,

EIAM, CTRrIx0gE. L7 —F =y ZI3EICIHRINICTbRAIERD $¥ A, Python/C API O£ TO
BIRGE. BID F & 2 X > M CHIMEICERIAD 2 VIR D BN 2 4T3 2 AlREME DS D D £ 37, —RIVAFEE LT, 5
B S DL 5 — BT 5 &, BIBIIHINZRE L T, BBNICB T 22 ROMAELZ 2 THEL, T75—
fE (error indicator) ZIBL %3, FFa Xy MZEIPATRVES, 2O 7 —(HIBEBORDHEORIZ X 5T,
NULL 2> -1 DB LK D T, WSO OBBTIE 7 —VRITH/BERL, BEI—%2RLET, TODHT
DEOBETIIHER S —f8E2 R B o7D, HDOVEVWRRENEZIR LD $T 5D T, PyErr_Occurred()
THIRMICZ =7 A M2 THORERDH D £F, THo DRI ICHIRINIC N F 2 X > MEEh 9,

ISR DIRREIEH (exception state) 1&, AL v FHANCHE -G EEIE (per-thread storage) N TEM I h
¥ (ZOREEBIZ. ALy REEDRWTZ TV =2 arTid e — UL REEEBEFILTY), —D20D 2R
Ly RIZZODRED S S0 FIASFE L0, FEFRELTORWD, B D F35, B PyErr_Occurred ()
2S5 e, ZOREZFHARNLNTT: ZORBIIBIINDFE L BRICZZ 0L 72 = 7 M2 S 2SR
(borrowed reference) ZiR L. Z 5 TRWVWE ZZIE NULL 2R L £F, HSMREZHRET 2B DD %
3 PyErr_SetString() 13d o b ILHHNTWVDE (D, do bIRAEDRW) FISZRET 2 72D DR

1.5. s 11
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T, PyErr_Clear () ZEHISMREREHRZH L K2 BT,

TRZHIGLRERHRIZ, 3 204 7Y =7 b HIHDEL, FISNOHE, ZLTFL—ZANy 7 HHRDET (D
A7V =2 bd NULL ZIRDEET), Z45DEHRIE. Python O sys.exc_info() DFER A UEKEZFFS %
35 23wz, C & Python OFSMREERIIESSFCTIESH D £¥A: Python 2B 204472 =7 M.
Python @ try ... except X TR L7247 =7 bE2RT—F. C LXVORISIREBIRIEHE S 5 DI,
EXNFIMERE sys.exc_info() ZDMUCHELET 2 L5 DEFS 5 Python DAL ba—FRA Y& T 2D
A4 YN—TIHET 2T, HISNDPBEBOBTZIEL STV EHEZT T,

Python 1.5 22 51&. Python THE2»h/za— P oHPMRERBRICT 7 X524 LT, #RRahTHwTX
Ly FE—T7%75F sys.exc_info() IZHR->TWBDTHEL T EXW, ZDOMEIE Python 2 — KDET
ENTVEIRL Y FIZBIAHSMRERRZELE T, /20 2056 OFIMIREBERICN T 27 7 XFEIE. W
7 B ERD (semantics) BEE SN, H2BBDHINZHIET 5. ZORBKZEITL TS AL v FOM
SUREETE IR Z RFE L C. MO Lo BSMREERZ R T2 £ 51Ck Dk Lz, ZOLEEICK-T, HEZSIZ
RZ BB ER > T 200 % LEEZ T2 ThlEFRIEhS, fIMLEa - F TS BETWENT R
TWELTVWET; £/ PL—ARNY IZHDRAR Y Z7 7L —ATBHEINTVWEI ATV 227 PAUIRUIETREIZ
FHMEKLZTWDERLLTVET,

—fRZFEIE e LT, 28RO OH LTI S0 OfFE% S8 5 & =, I LEDBEED IS &2 %
HLTOROLDFANZ L TER ST, b LEH L TOIUR. ZOFISMREEEERIZMECH LENCE X Ak iudiz b
FHA. MUK LITOMBIZA 7Y =7 FSHROMEEEZ TN THEL, =7 —HEL2RI R TERDEEA
2, RENCHINERET 2RHEE HDFLA — ZARILETIR o5 I NE0 D ofli e L&
ZELTLEWV, T7—DFREZDODDICHT2ERERFEREIS 21D ET,

BB L CIETHNE. 0 sum_sequence() TRLTWET, HARICH., ZOFITIET T — 2 LREIC
MLBBERET ZVENDHD FHA, UTOMBOHITIE, =7 —ICNT2BRBERICOVTRLTVET, ¥
3. 5 LT Python TELDOPFEPBOHLTDH S 572012, Fffi’s Python 2— FE/RLET:

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

MTFEdsssa—Fz C TRECEVDHDTT:

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

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

item = PyObject_GetItem(dict, key);

(Ko<= 1%i)
12 £ 1EELBHIC
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(AIDR=I 5 DREE)

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 */

/* Cleanup code, shared by success and failure path */
/* Use Py_XDECREF() to ignore NULL references */
Py_XDECREF (item) ;

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item) ;

return rv; /* -1 for error, 0 for success */

AL ZOHIE C T goto XEMS BEIDOAEEFTRLTVE TR ZofITlE, FEDHISNE WIS 579
2 PyErr_EzceptionMatches() B XU PyErr_Clear() ZE¥ S5 02 RLTWE T, F/. FiEHELZR > T
WE BT, fHA NULL ICR 205 LW bDEE TS /=912 Py_XDECREF() ¥ 550 RLTVWET
(BEEIC X DMV TWVW3 Z 2 IHER L TL 2 X\ Py_DECREF() 1% NULL ZHICHS bT 77y a L &
F)o IELLSEESE27:0101E, AL OSIRERIF T 270 DA% NULL THIEHL S 2 Z e D EETT;
FfRIC, HOHPUDRVEEZERT 2HCMHEE -1 (R THEHLL THBWT, REOBIKIFFCH L £T5 %<
W 72BEICDA 0 () ICREL £,
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1.6 Python DiE&HAH

Python 4 > & 7V XDMDAAEITI N (WDIRIEREY 2 — L OFE EFORM) 25T 2 FIUIR S0
HER XA 7E, Python 4 ¥ &2 7)) X OYHMEAHE (initialization). £ L TEBZ 5 < 13 T (finalization)
T, A YXTYVRDIFL AL DERER, A 27V 2OEEBERLIMEZEEA,

FARMN 2 AL % 1T 5 BI%IE Py_Initialize() TFo ZOBKIER — FEADE S 2a—A0oR2T7—7
NEER L, THEE#25EY 2 —/b builtins, __main__, BX U sys ZERL T3, T2, TV 2 — R R
(sys.path) ODFHEALBITVE T,

) =

Py _Initialize() O TIE. 7 AZ VT FADGIEY A+ (script argument list, sys.argv @ Z &)
EPRELEFA, TOERDPHKICEITEINS Python 2 — FARTRER S, Py Initialize() DK T
PySys_SetArgvEx(argc, argv, updatepath) ZFEUHI U THIZRIVIZERE LRI IUIR D £R A,

FEAEDY AT L TIE (F1Z Unix & Windows (&, FEHIDSHOTHICELRDIZL ETD), Py_Initialize() IX
EHED Python 4 ¥ &% 7V X ETEROGFTTN T 2#HERFICE D WT, Python 5 4 77 VA3 Python 4
¥ 2TV ZRITEADP o DHNARZATHEOD 2 L VI RED TITEY 2 —MRREASRZZFHALET, DI IoD
MRTIE, Y zlavy RERBE R (BREZE PATH) Lici D257 python & W HATDEITT 7 4 LD ED
NTVEF4 L7 VDET 4 L2 b UDSDOMEXT, 1ib/pythonX. ¥ WS EHIDTF 4 L 27 U EREELE T,

Bl z21E. Python TR A /usr/local/bin/python TROM -/ T3 L, Py_Initialize() 1&F74 77V
%3 /usr/local/lib/pythonX.Y iCH Db DEREL 5, (FBITIE, TD R 7+ — "y 7 (fallback)”
D74 77 VAETHDHD, python 3 PATH hIZHEWGE LN E S, ) = —3 PYTHONHOME Z&KET 5
ETCIQEEZF =T A F L&D, PYTHONPATH Z3E L CGEMD 7 4 L7 + ) ZEHEE D 2 — UK X DRl
WHALZDTEETS,

WOAARZITD T TV r—2a YTl Py_Initialize() ZWFEOHT RIS Py_SetProgramName (file) ZM:U}
M Z e T, FEOMREBECEE T, ZOHDIABLT TV r—2 a y TOREIFMKA L LT PYTHONHOME T
FA—=NFTA4 RTE, FHEDEY 2 — LR SZADFNTIZLLAT & LT PYTHONPATH 2MFA I N2 D THEEL T L
W 7SV =2 a YTEY 2 = URRARRZERIHIE L7206 MBI Py_GetPath(), Py_GetPrefiz (),
Py_GetEzecPrefiz (), B XU Py_GetProgramFullPath() OFELREZEMEEL RIFNUIRD FEA (ZhdiFLET
Modules/getpath.c TEZEINTWVET),

72 F12, Python ZHIHHLRIORREICS Y LWz e 3B D FF, BIZIE, 277V r— a Y TIIETERY]
BN REBL (start over) TS (Py_Initialize() &d 5 —EMFHEIEZ) X5 Lwhd LAEEA,
HBWE, 7TV = a v Python Z— B0 Z T, Python 2SR L7 XEV 2RI B0 b LNE
Ao Py FinalizeEx() Zffi5> 2 25 LM EEHATEET, Fh, B Py_IsInitialized() &, Python
DHETIMEE ADIRBICH 258 ICHEZIRLET, ZASOMBICOVWTOX SR 2 FEHIE. BOETHAL £
9, Py_FinalizeEz() % Python £ ¥ 2 7)) RICHERINETOXEY & BT ZDITTIFHRV 2 IHER
LT, FIZIE, HREY 2 =M Ko THERE N XEVIE, BEDO L ZAMRNT 2ENTEXER A,

14 £ 1EFLOIC
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1.7 NNy JhREJL K (Debugging Builds)

AVRTVREILREY 2 =MW LTOEMF = v 7% T 2372000 2rD< 7 a2 fGahc LT Python %
ELILRTZIENTEET, TNHDF = v 7k, EFFRRICKERA —N—Av FEEUZHALZ DD 3, KD
T, 774V FTREAHTEINTOER A,

Python 78y ZhREL RO TOMED Y X h 23, Python Y — ABifi (source distribution) DH1 D Misc/
SpecialBuilds.txt KH D ET, BAITVVFD L=, XEV 7T —XDTFNAw I A VX TVXDRA
YN=TOELRLTB T 7 4 Y IPRHARETT, DD L FIZOVWTDA, ZOHIDORED O T
ML £9,

4 > &7 X% Py_DEBUG ¥ 2702 HMILTary A LT3, — I TF Ny 7L K 2 \wbitd Python
M TEE T, Unix TlE, ./configure 2 v KIZ --with-pydebug %3BN3 % Z & T, Py_DEBUG DHIHK
DET, ZOHBE, BEEVIC Python BH TlX7 W\ _DEBUG » H#c/ b £3, Unix ¥/ K TiX, Py_DEBUG 73
BR5E. 2y o84 7 OREL NI D £5,

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

HHRIBERDT=DIZ, REWDRSPNEIWVIANDOXY F v A MINT2F 2 v 7,

e (dict) 2 8BA (set) DFEEIIHT Z, WL DD D assertion DB, MA T, BEATI =7 M
test_c_api() XY v FABIMEINFE T,

AN (35 R i) SIONNGIE - (D1 2y i A

L TR W T 2 B2 272012, BEOZX ML —IBREDZ L TRV SZ — T
it xs,

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

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

o thread ¥ 2 —/WZXF BT N v ZHEEE.
CZTEMINTOVRVENF =y Z7dHBTL 29,

Py_TRACE_REFS 2 EEF T2k, ZR ML —ANEMHRD ET, £2TOD Pylbject IZ=DD T 4 —)L REBMT
52T fHATOF 7Y =7+ OMER _EHERY X PEHINE T, £ TOHID LT (allocation) 25 + L — A
TNET, TS, BTOESTWEIA TV =27 IMBRRENET, A VEF7 T4 7TE—FTIE A&7V
R X BXDETORLICFERENET) Py TRACE_REFS & Py_DEBUG IZ & » THEERIICHERNC R D £3,

X DFHFLWEHRIZOW T, Python @Y — ZEiAf (source distribution) OH1d Misc/SpecialBuilds.txt %
SZILTLEEW,

1.7. NNy ZIREIL K (Debugging Builds) 15






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,

INHDBEBDNWL D50 FILE* 518% 2 2 2 ICHFR LT IZE W, EREEL S BEN D 2Kz - D
121F, 222 C 747790 FILE BERIEER > TOTHBEER R WAL D 2 WS 2T, EBIC
(724 ¥ B)Windows Tld, BV > 27 SN BIENRRZ 54 75V 2ES e BNAHETH D, LEhi- T,
FILE* 5|85 Python 7 ¥ X A4 ABME-TWE 74 77V ERUETA TI VI X o TER I N2 Z e DTED 12 S
X, BN OBEBANETZ T WS ZEICERIRNETT,

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 PyRun_AnyFile (FILE *fp, const char *filename)
TRED PyRun_AnyFileEzFlags() @ closeit % 0 1, flags % NULL IZ L CTHH{b L7z v & 72—
T,

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
TFD PyRun_AnyFileEzFlags() @ closeit % 0 WL THM{L L7724 VX7 = — 2T,

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
TFEED PyRun_AnyFileEzFlags() @ flags % NULL I L CTHfi{b L/zAf V& 7 = — X TT,
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int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
fo BRFERITANA R (22 Y = RBAR AT B % WIid Unix RIEHR) B#EO ST 7 A V2SR L
TW3HE1E. PyRun_InteractiveLoop() DEZIRL £3, ZOLINDYEIE. PyRun_SimpleFile()
DIEREIRLE T, filename 137 7 A VY AT LDILYaA—F 1 7 (sys.getfilesystemencoding())
TTFa— FSNET, filename 23 NULL %513, ZOBBUIT 7 A L% LT "277" 2EWE T,

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

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
__main__ BV 2 —LDHT flags IZHE> T command IZ&EFN S Python Y —R2a— FEFEFTLET,
__main__ DELFELRVESREREINET, EFERTOHRAEIE 0 ZRL. ERAAMBRELLGE
F -1 ZBELET, 27 -0H-oThH, IMEREZF 2 HEEDD £ A, flags DEKIZOWTIE, #Kid
LE7,

Py_InspectFlag 258 E TN TWVWARWEGE, RUHED SystemExit FIADFET 2. ZOBEIT 1 iR
FTOTIERLS TR RE exit T2 LIIKREDITTLIEE N,

int PyRun_SimpleFile(FILE *fp, const char *filename)
TFEED PyRun_SimpleFileEzFlags() @ closeit % 0 12, flags % NULL I L CHf{L L /24 > &7 = —
ATT,

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
TFED PyRun_SimpleFileEzFlags() @ flags % NULL IZ L CHH{L L7z4 VX 7 = — X T,

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
PyRun_SimpleStringFlags () £ lTWE T2, Python Y — 23— K& XEVRNOXFEHTIEAL
fo POHAIAARE T, filename W EZDT7 7 A VDHFTRITINIERST, 774V RT LD Y
a—7 4 7 (sys.getfilesystemencoding()) TT 2 — FENE T, closeil \CEZIEE L12HEIE.
PyRun_ SimpleFileExFlags MR SRS 7 7 A VEFHU £ 3,

EMR: Windows Tl fp 1334 FVE— R THLIREZTT (flZIX fopen(filename, "rb")), Z5 L
2WIGEE. Python 137K LF 0227V F P ZELKIKAZNTL £ 9,

int PyRun_InteractiveOne (FILE *fp, const char *filename)
TELD PyRun_InteractiveOneFlags() @ flags % NULL IZ L CTHHM{L L 724 > X7 2 —RX T,

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
MEE T NA 2B b hie 7 7 A W B X —DFiAA A, flags - THEITLE T, sys.psl &
sys.ps2 Zffio T, 2—HFI vy S 2R RLE T, filename 37 7 ANV AT LADLYA=T 4 V7
(sys.getfilesystemencoding()) T7 a2 — FENE T,
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ANDIEFICFATSIN ZZ 0 2 RLET, BIABREELLGEIE -1 ZIRLE T, X—RXLJ7—-0D5
&3 Python @—#x L TEAMF XN TWS errcode.h £ Y7 L—F 77 A NIHEZLT7—a—FEERLZE
3, (Python.h I¥ errcode.h # 14 Y7V —RFLEHA, o T. BELGEZZDOHEA VI N—FL7&
FAUTIR SN BITHERLTLEE W, )

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

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
KEEN TN RCBET SN2 T 7 A5 EOF I8ET 2 EF T EHRAIAAETLE T, sys.pst &
sys.ps2 Zffio T, 2—FR IRV T M E2RRLET, filename 37 7 ANV AT LD Y A—T 4 V7
(sys.getfilesystemencoding()) T7a—FEhfx3, EOF ITET St 0 2RI A, KWLELED
ek LE3,

int (*Py0S_InputHook) (void)
int func(void) W3 7R MR A TOBBADKRS Y EADPBRETEE T, ZOEFIX, Python DA >~
RIVEZDTO YT IRT7 A4 FPAREIZED R—IF A0 —FDANZRHEOL ST oL FITH
O hEd, BROEIFERINEST, CO7v 2% LHEEXFT 222 T, Python DV —Ra—FROHT
Modules/_tkinter.c B3> TWVWA X, A ¥YEXFVXDTR YT heffliOA4 Ry LT EMATE
9,

char® (xPy0S_ReadlineFunctionPointer) (FILE * FILE * const char *)
char *func(FILE *stdin, FILE *stdout, char *prompt) ¥\ 5 7B X4 TOEKADKA > &
MRETE, T74NV OB E EEETEZ2ITAVRTVROTA Y Ty ADAN%E 1 TR THED
T, ZOBEBIX. SXFF prompt 53 NULL TR WEHEE prompt ZHII L., 52X ONFEHEA T 7 7 4 U
BAN%E 1 1THiA. MROXFINEIRT & WOBEBHREINTVE T, flZiE. readline £ 2 —/LX
DT v I RE '/;EL“C ITHRSENRRE X 7 MisERE 2 R L TV 5,

B D {EIE PyMem_RawMalloc () % 7zl% PyMem_RawRealloc() TXAEVHERLIZXFI. HB VLT —
ML = 72 A2 NULL TRFAUER D £8 A

N—Ta v 3.4 TEHE: R HEIX PyMem_Malloc() X PyMem_Realloc() TlX7 <. PyMem_RawMalloc()
¥ 721% PyMem_RawRealloc() TREVHRLZDDTRIFINILD FH A

struct _ node* PyParser_SimpleParseString(const char *str, int start)
TRED PyParser_SimpleParseStringFlagsFilename() @D filename % NULL 12, flags % 0 IZ L TH
MLL7cA B2 7 2 —RATT,

struct _node* PyParser_SimpleParseStringFlags(const char *str, int start, int flags)
TRED PyParser_SimpleParseStringFlagsFilename() @ filename % NULL {Z UL CHALL 74 > &
7 X ““XVC‘\TO

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

int start, int flags)
BAlh b — 27 > start Z{F o T str ICE&EN 5 Python Y — 23— F% flags 518U > T—RX L E T,
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BIRINCFTMERIRER A — F A TV 7 P 2EK T 2 DI EDMREMS BN TEES, 2— FfiF
A S M L2 AR R SR VWIEES IR E £ 5, filename W E 7 7 ANV AT AT A—T 4 VT
(sys.getfilesystemencoding()) T7a— RENE T,

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

struct _ node* PyParser_SimpleParseFileFlags (FILE *fp, const char *filename, int start, int flags)
PyParser_SimpleParseStringFlagsFilename () 2L TWE §A3, Python Y —ZAa—FZXEVYAD
XFHN TR L fp D ORAIAARE T, filename 1XZ D7 7 A VDGAETTRIIN R D $HA,

PyObject* PyRun_String(const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. Fie® PyRun_StringFlags() @ flags % NULL 2 L CHI{L L7z A > &
7 I "—'X“C\j_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 A TFAMT, T4

77772 flags BEIE LIZIREET, str IZH % Python YV —RXa— RZHITLE T, globals I&FFETHR
IR D EVA; locals 1~y BV 7 7a baleRELA 7Y 27 PROLMTHHENER A, 515 start
EY — 22— FZRN—RAF27DIEbNIREMIA N — 27 Y 2IEEL T,

a— FZ2ETLEAREZ Python A 79 =27 P LTRLE T, $2E PISDFREAEL 727 513 NULL 25K
LES,

PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. TaC®D PyRun_FileExFlags() @ closeit % 012U, flags % NULL IZL T
Bt LA v 27 2 —RTF,

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

cals, int closeit)
Return value: New reference. T PyRun_FileExFlags() @ flags % NULL {2 U CHM{L L 724 > &

71-""X.’C\‘j—o

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

ject *locals, PyCompilerFlags *flags)
Return value: New reference. TEL®D PyRun_FileEzFlags() @ closeit % 0 W L THAHLL =4 > &

71*“XVC\‘T0

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

ject *locals, int closeit, PyCompilerFlags *flags)
Return value: New reference. PyRun_StringFlags() EITWE 325, Python ¥ —RXa—FZXEY

NDXFHNTIEI L fp DBt AIAABE T, filename EF D7 7 A VDELRITTRITNUIRSL T, 7741y
AT LDLYA—T 4 7 (sys.getfilesystemencoding()) T7 I — FEINEF, b L closeit ZEIT
T 5 &, PyRun_FileExFlags () DL ZRFTHNICT » A VEFAL £3,

PyObject* Py_CompileString(const char *str, const char *filename, int start)

22 EIREBRKELTY
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Return value: New reference. TEL®D Py_CompileStringFlags() @ flags % NULL \Z L CHHLL /= A
M & 7 s ""XVGTO

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 CHAELL

7‘:/]) ?/&71"‘X“6j—0

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

Flags *flags, int optimize)
Return value: New reference. str W® Python Y — X2 — RZ,X—XLTary{LL, fEbhiza—

FAT7I2 7 bERIRLET, B b —2 V13 start TE->TEZAHBNET, ZhEa v A LAJRERa— K
ZHIBRS 2 7D12ffi5 Z & AT X, Py_eval_input . Py_file_input % L < (% Py_single_input T
BZNRETT, filename THEZINZ 77 ANVBEFa— ATV 27 P EMET -0 1flibh, PL—2X
Ny 7 HBWIE SyntaxError BHIA X v £ —IJICHTL 2RIREEDLH D £F, a2 — FHEN—RATERP o7
DAy SANTERDPoRD LESGEI, THE NULL 2R L%,

B optimize 1, a4 TOBBILL NV ERELET; -1 1k, A YEXTVXD -0 AT a>THEZ
5B LR CRELL NV EREE T, BRI LWL, 0 (Rt L, __debug__ IXHE). 1 (assert
WEEL D BRA . __debug__ 134%). 2 (docstring BELD R 41%) TT,

N— g v 3.4 TEM.

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

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

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

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: New reference. PyEval_EvalCodeEz() DY TINIKBA VR T 2 —RAT, A— KA 7V
b, Za—oOVERE = ANVERRZ T 2 RITMD £9, o518 NULL 25 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 BN EDERET, aV A NFEADA—FA TV 27 bRFHMEL

T3, CORBIIIZT—N\VEROHEL, n—INVERDO~y Y747V 22 b, 5IBOBES]. F—
V—ReF 73V ME F—TU—FREHFBDT 7+ MEOFHEZE Y, LD/ 0—Y v X TSIV TR X

NnNEJ,

PyFrameObject
TV—L2F 7027 RRETL-DIELNEZ ATV 27 b CHEER, ZORDT7 4 —L FiZwoT
HAEBEXNEET,

PyObject* PyEval EvalFrame (PyFrameQObject *f)
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Return value: New reference. 477 L — L% aHliL £3. ZHUd PyEval_ EvalFrameEz() \X$ %
YINEA YR T 2= AT, BITABRDIZDDH DT,

PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. Python DA ¥ &% —71) XD FEER, EHENRERTT, ZOBEIZIE 2000
TEEDVET, ET7L—24 fCBEENTI LN —-FA T 27 b 2ETLET, N1 Fa— FEER
LT, BDEWZIGCTIHEHLEZEITLET, BID throwflag 5I1BIRIZL ACERTEE T, - L true &2
B, TIHIANEZREZIEET, ZHUIT 2 XL —EFTT 27 FD throw() XY v FTHHEINE T,

Neay 34 TEE: 727 4 THENERS TIRTRWZ L 2HEET 2 OERZ L 510, - ol
FRY I TH 2 a v EROES IR E L,

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
FEOFME 7 L — D7 7 72 ZHLE T, BHLES true 2, KL 5S false ZIRL %5,

int Py_eval_input
B oRICHF % Python EDRGRALE T, Py_CompileString () ¥ —#EIfVE T,

int Py_file_input
T77ANDD2WVIEMDY =20 oHAAENT XD FITHF 25 Python XL D HEL S T,
Py_CompileString() & —#HICHWVWE T, ZHARERDORE D Python Y —Xa—Fxzar 4L
5L EIMMSFELSTT,

int Py_single_input
H—D3xf3 % Python XIEDBMAEES T, Py_CompileString () ¥ — IV E T, ZHENERD
AVRTYEL—=TDI2DDILETT,

struct PyCompilerFlags
AR T 757 %INDTEL LDDHERTT, 2— F2ary A AT 2RTDHE. OMERD int
flags ¥ LTHEINET, 23— FEFETT 25E1C1E PyCompilerFlags *flags & L CHEINE T, Z
DG, from __future__ import X flags DINBEEHETZE T,

Whenever PyCompilerFlags *flags is NULL, cf_flags is treated as equal to 0, and any modification

due to from __future__ import is discarded.

struct PyCompilerFlags {
int cf_flags;
}

int CO_FUTURE_DIVISION
ZOE v bx flags Ity FF B, REEET /13 PEP 238 12Xk % TEHORE (true division)] & L
Tbh £73,
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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 o TR 5780V BN £ 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=YalL 7y a yFICEBINZAEENED D Z2EHDBIRT 7V XAV FEITI I, Zo~xruxfi>
DBENVTL & 9,

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 OWERIZBWTDOAEHAT 270D DTY, £/, 70— LEE _Py_RefTotal HFFRTT,
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FIVE

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)
BISDBE STV R DA ¥ R T Y IBFEBRHI e HESEZ ZENTERVEEIL, 202 —T 1Y
T4 BT EE X v —2% sys.stderr "NHALF T, FIZIE, HISD __del__ O XY v FTHAEL
PSR- J N Y g = S P

FREZEoNBWIINNEEZa Y TF AP 2IELRTE—O58 obj TREBAMFOH TN X T, AJRER
5iEid. obj @ repr XFHIBEEX v —JICHAEhE T,

ZOBBENOH T e 2i2id, Sty P ERTORTFERD FH A

5.2 fISDxH

UTFoBEBIE, BEDALY ROLI—A4 IO —XORELHPILET, FEEDD, ZhsDEEDNWL D
2E, return XCHHATE 2 X5 ITHIC NULL KA VX Z2RLET,

void PyErr_SetString(PyObject *type, const char *message)
CHUILT —A I —RERET 27D DRS —RINZTIETT, BN OTZEEL £5, &
HIIEEGINND—D, Fl 21X PyExc_RuntimeError T3, ZDZMA Y Y MM L2 L0BEH D 4
Ao BHHIEIIZ I — Ry =TT, 'utf-8' 67— NENET,

void PyErr_Set0bject (PyObject *type, PyObject *value)
Z OBIBUE PyErr_SetString O WZTWE S, fISD 7 E (value)” & L THEED Python 7Y =2
FMEIEETHIENTEET,

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
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Return value: Always NULL. ZOBBIILT I —A4 I r—X %3 EL NULL iR L E 3, exception
¥ Python fIS 27 2 A THBNETT, format LLFEDSIRIELT — X ot —V%E272DDDH DT,
PyUnicode_FromFormat () D5 E CEWEF > TWE T, format ¥ ASCII =¥ 2 — FEIN=XFF)
‘—t\\\j—o

PyObject* PyErr_FormatV(PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. PyErr_Format() Y[R T TITH, AERSIEDORD DI va_list 518%
2D £7,

N— ar 3.5 TEM.

void PyErr_SetNone (PyObject *type)
Z4UZ PyErr_SetObject(type, Py_None) ZHMEL72dH DT,

int PyErr_BadArgument ()
Z UL PyErr_SetString(PyExc_TypeError, message) ZEMEL72d DT, Z T T message ITFAA
ABEDAELG BTSN WS 2 2R L TVWE T, ECNEHTHAT 22008 DTT,

PyObject* PyErr_NoMemory ()
Return wvalue: Always NULL. Z #1ld PyErr_SetNone(PyExc_MemoryError) % HWE L 72 % O T,
NULL 2 BLE T, LA oT, XEVARICKE- L E 7V =27 FEID B THEIE return
PyErr_NoMemory(); £ &H TN TEX Y,

PyObject* PyErr_SetFromErrno (PyObject *type)

Return wvalue: Always NULL. C 94 77 VHABMP L7 —%RL T C ZEM errno ZREL 2 &
1T, RPN RESE LD IERNLBEBTT, B ERENEE errno HT. H _EHED
(strerror() 2 H{ONZ) MET I LT —X v b=V THE2XTINATI =7 P2 LET, £
N 6, PyErr_SetObject(type, object) ZFFUH L ¥ 3, Unix Tld. errno {H2Y EINTR TH 53 &
X, TROBEIDAENLIAT LN EZRLTWVWSB L E, ZUL PyErr_CheckSignals () % MFEINH
L. ZNHLT—A VO — R eRELHEERES N EFHICLTEE T, BEIIHFIC NULL 25K
LET, LEDoT, YATLA—NAPII—%2RLLLE YRATLI—-1LDT v —FIE return
PyErr_SetFromErrno(type); L EL TR TEE T,

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
Return value: Always NULL. PyErr_SetFromErrno () WZLTWE A, filenameObject 73 NULL TR\
WA, type DAVA T 7 RICE=ZFIBE LTETE VWIS F0VNEMENTVWES, 0SError 5t
DEFE T, filenameObject I A > 2R 2D filename BHEEEHRT 2 DIHLNE T,

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

PyObject *filenameObject2)
Return value: Always NULL. PyErr_SetFromErrnolithFilenameObject () WTELTETH, 7 74

%% 2 DM B BEBMAKRB L7z e 2l 2R T 272012, 2O0HD 7 7 A VHBA T Y =7 P E2ZITID
£7,

N—=a v 3.4 THEM.

5.2. fISDx 29



The Python/C API, U —2X 3.7.17

PyObject* PyErr_SetFromErrnoWithFilename ( PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject () WMTWE T, 774 b
i C XXFHe LTHERONE T, filename 37 7 AN AT LADITYA—F 4 7 (0s.fsdecode())
T7a—Fahxd,

PyObject* PyErr_SetFromWindowsErr (int ierr)

Return wvalue: Always NULL. Z % WindowsError # FAE X B 2D ICHEHZBEK TS, 0 D
jerr ¥ ¥ DR XA, GetlastError() AR FT LTI —a— KRR IHEbLNE T, derr
H %W GetlastError() Kk ->THEALNZ LTI —a—FD Windows ADFHHZED K372
12, Win32 BI#( FormatMessage() #M-UH L EF, T o, H—EED djerr HTHE ERH
(FormatMessage() 226356 5) MIEFT 5L T —X v 42—:‘)“5‘@ BRINFTI 2 PR L %
3, Z LT, PyErr_SetObject (PyExc_WindowsError, object) ZM-UH L 3, Z DBEBILHFIZ NULL
ZIRLET,

FIF AT RE 2 BRE%: Windows o

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr_SetFromiindowsErr () W&ZTWETH, EHT 265 0R %2 i5E
T A5IEMENTNE T,

FIF AT RE 2 BRE%: Windows o

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () 2l T W X § 25,
77 ANVBE CXFIe LTEZONET, filename E7 7 AN AT LADLTYA—T 4 V7 (os
fsdecode()) TTFa—FEINZET,

M e]gE 72 315 Windows o

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

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

H3 2 BN ORI EEE T 258 EMENTVWE T,
FIF AT RE 2 BREH: Windows o

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObjects(PyObject *type, int ierr, Py-
Object *filename, PyObject *file-

name2)
Return value: Always NULL. PyErr_SetEzcFromiWindowsErriithFilenameObject () IZITEFTH, 2

SHD 7 7 ANVEHA TP 27 N EZITWD 5,
FIAFTBEZ BREE: Windows o

N—a v 3.4 Tl
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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,

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

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

F 727 P EERLET, reason & UTF-8 =2 a— R XN/ FHTT,

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. 52 HNIBIHNF 7T =7 D encoding JEIEZ R L £F,

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. 52 6NIFIANA T =7 D object @IEEIR L £F,

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)
EINTBINA TS 27 b0 start BYEZEUF LT *start ISHML £ 3, start 1& NULL T»H > TiED
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FHA BIILES 0 %2, KBLZS -1 ZELET,

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py ssize t start)
BENPINA TS =7 b start J@IEZ start ITRELET, BIHLES 02, KBLES -1 KL
£,

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 025 end BEEBIF LT fend WML 3, end & NULL THoTIRD F
Bho BIIL7S 0%, KL -1 ZIRLET,

int PyUnicodeDecodeError_SetEnd(PyObject *exc, Py_ssize_t end)
int PyUnicodeEncodeError_SetEnd(PyObject *exc, Py_ssize t end)
int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)
BENTBINA TS 27 + D end JBYZ end CERELE T, LS 0 %2, KL -1 ZIRL T,

PyObject* PyUnicodeDecodeError_GetReason(PyObject *exc)
PyObject* PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetReason(PyObject *exc)
Return value: New reference. #EN1zBINA 7P = 7 F D reason BHEZIRL £73,

*reason)

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

BANEHNA TS 227 D reason BHE reason WCERELET, MIHILES 0 2. KKL:ZS -1 IR
LEd,

5.9 BlROEE

e 200 C LNVOHIFFEOH L 2L RICETT 2%, 27 EY 2 —VICHIREY 2 — 112D
RHLE T, FRE# o773 — FPHBT LD Python 2— FEFEITT 2D TIERWVES (Python a2 — RIZFHR
OB ZHBIMGBH L F3). 2o 0BBBABREL D F5,

int Py_EnterRecursiveCall(const char *where)

CLRLVOBFEHSHLZLES ELTWD E ZAIHIZNITET,

USE_STACKCHECK R EZENTWABHE, OS DAXR v IR F—N—ona—RLErYSh,hr%
Py0S_CheckStack() Z#ffioTFzv 7 LET, DL A—N"N=78B—-LTWVWEHK 5, MemoryError %
ty PLEBTRWEZRLET,
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Rz ZOBEBIIHFRD EBRIGEL TWiRWhEF v 7 LET, ERIGELTWEHE, RecursionError
Py PLERTRWMEZRLET, 25 TRVWESEEYRERL T,

where 1 " in instance check" D X9 BXFHNZ LT, HIROEIDBHFRIGEL /-2 TEHEINS
RecursionError O X vt —IJIZHFETE L X HITITRETT,

void Py_LeaveRecursiveCall()
Py_EnterRecursiveCall () ## T X® ¥ 3, Py_EnterRecursiveCall() @ RIHL 7 MEUTH LITH L
1 A2 AUE e ) 8 A,

ayFFRNIH L tp_repr ZEYNTEET 2121d. FERRHROLHENRD5NE T, 2& v 7 ORFEICIA,
tp_repr FERUHZET 57-:DICA 70 27 b Rillo T BERDH D £F, KD 2 DOEKIIZ DEREL A
ZWCLET, EHINKX, 251X reprlib.recursive_repr() & FAER C OFHEETT,

int Py_ReprEnter (PyObject *object)
THERLIR 2 RS 2 72D, tp_repr DEIEDOLETIHIHLE T,

ZOFT7Y =7 PRI I N D o7 5E. ZOBBIZEOEBZIRL X3, ZD%E. tp_repr
DEEKIZ, ERERTFINA TS 27 FRIRTRETT, HIRIR dict A7V =27 NI {...} ZIBRLE
FTL, list A7V =27 M3 [L..] ZBL %,

HIFEHD LRICELGAIE. ZOBBITEOEREZRLE S, ZOEE. tp_repr DFERIZ—MRINIC
¥ NULL 2RI NRETT,

ZNLANDEE X, BRI e ZR L, tp_repr OFEEILEF B HIEEZHEI THrFVER A,

void Py_ReprLeave (PyObject *object)
Py_ReprEnter() T XV E T, 0 &R L7z Py_ReprEnter() QM LI L 1 \FRERITFIUIRD
¥ A

5.10 ZZEHIS

PyExc_ D% A2 Python OISt #45HE < ARz D07 m— L ZER L LT, T TOFUE Python HI54H3H| AT
BETT . ZNBIFA PyObject* ZHib, IRTIIRZFTI 27 VTT, BELT 572012, IRTOEHKZ
DITICHIE L £9:

C% Python % AR
PyExc_BaseException BaseException (1)
PyExc_Exception Exception (1)
PyExc_ArithmeticError ArithmeticError (1)
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError

ROR—=JIHEL
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R 1-FIOR—IH5DHKESE

C% Python % AR
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

PyExc_0SError

OSError

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

RDOR—THL
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R 1-FIOR—IH5DHKESE

C% Python % AR
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—3a ¥ 3.3 TiEMM: PyExc_BlockingIOError . PyExc_BrokenPipeError . PyExc_ChildProcessError
. PyExc_ConnectionError . PyExc_ConnectionAbortedError . PyExc_ConnectionRefusedError
N PyExc_ConnectionResetError N PyExc_FileExistsError N PyExc_FileNotFoundError
N PyExc_InterruptedError . PyExc_IsADirectoryError .  PyExc_NotADirectoryError .
PyExc_PermissionError . PyExc_ProcessLookupError . PyExc_TimeoutError (¥ PEP 3151 2 &
DBASNE L7z

N— a v 3.5 TBM: PyExc_StopAsyncIteration 3 & Uf PyExc_RecursionError ,
N— a3 ¥ 3.6 TiBMl: PyExc_ModuleNotFoundError.

INBIEEHEDH 5 PyExc_0SError DA 7 XT3

C#% AR

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError (3)

N=Pa ¥y 33 TEH: ZAHDIA V7 RAIFINOREE 7T 5 -dicfibhEs,
TER:
(1) ZAUIRNDIEEFISND =D DR—R 7 52X TT,

(2) Windows TOAERINTWVWET, 7V Futy <0 MS_WINDOWS HERINTVWEINT AT ST
ET, TS a—- FEREL TSV,
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5.11 B#¥ZEHTIY

PyExc_ D% AT Python OFISNE D HE Rl d D7/ a— VA LT, IXRTOEYE Python &4 73
DHHAHET Y, o3 PyObject* 2Hib, $RTIZF2AA TV 227 b TT, 5EBERIAT 272012, TXT

DER L TITHIEL £3:

C# Python % FR
PyExc_Warning Warning (1)
PyExc_BytesWarning BytesWarning

PyExc_DeprecationWarning

DeprecationWarning

PyExc_FutureWarning

FutureWarning

PyExc_ImportWarning

ImportWarning

PyExc_PendingDeprecationWarning

PendingDeprecationWarning

PyExc_ResourceWarning ResourceWarning
PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

N— a ¥ 3.2 TiBf: PyExc_ResourceWarning.

HER:

(1) ZHEHIOEHEEE S 7 5 D7 DR—R T FATT,

42
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ZOEOEEIZ. C TEPrNa—F 2757y 73— LTS 2B DICT 2 ETHRIILO2B DR, C
725 Python €Y 2 — %25 D, Z L TEBOIBEMRLZD. C Offin s Python DEEHEET 2D
T, MARI—FT 4 VT4 NRR T EBITVET,

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,

N—a v 3.7 TEM.

void Py0S_AfterFork_Parent ()
TaE AN T+ — 7 LIRICHEIREE B 2720 OBMT T, fork() . HEDO T/ n L X2 EH T3
ZOMOELIDOBIRZ U L2 RIC, TatXOBERPBIL7rE S0 2rrbbd ., BIatxns
CORMBEMOHE R TUIRD $HA, fork() DWERINTVWEI AT ATOAMATE LT,
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N—a v 3.7 Tl

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.

N—3 g v 3.7 TEM.
BE:

os.register_at_fork() % F BH 3 % ¥  Py0S_BeforeFork(). PyOS_AfterFork_Parent ()
Py0S_AfterFork_Child() I X o TR E NS A AKX 4D Python B ZHHRTE £ 3,

void Py0S_AfterFork()
Tat AW fork L7-BOWEIKREEZ EH3 2720 DBEETT; fork % Python £ > X 7V X Z el %
B, Hilla 7 ae ANTZOBBETHE QIR D S8 A Fikk s vt H7 2T R 2 1 —
F3 2568, ZOBMBEFOHTHEIDD $H A,

N—a v 3.7 TIEHERE: Z DBIBU PyoS_AfterFork_Child() Ik > TEEHMIONE LT,

int Py0S_CheckStack()
AVRTYRPAR Y ZZEMEFARL L BIREZRLET, 2O0F = v ZEBIIIEEE DD £F
%3, USE_STACKCHECK DSER XN TV AHE (BKTIX Microsoft Visual C++ 2> %4 STEL R L7
Windows i) 12 U2FIFiT& £+ A . USE_STACKCHECK [ZFHEINICER I NE T; HATDI— R TIDE
BEELEBEL IR FHA,

PyOS__sighandler_t Py0S_getsig(int %)
STFN RN TRBEDS T FANY R I RIELET, ZOBEUT sigaction() F7213 signal()
DVWTIPIINT 2E VT v ST, sigaction() X signal() ZEHEMIHE L TIERD FEA!
Py0S_sighandler_t & void (%) (int) O typedef IZ & 2Hl#4 T3,

PyOS_sighandler t Py0S_setsig(int i, PyOS_sighandler t h)
STFN TN T RHREDS T FANY KT h TRELET; IO 7 FAANY FIRIBRLET,
ZDOBBUIE sigaction() F 72X signal() OWVWEFNLIIH T BHENWT v —TF, sigaction() %
signal () ZEHEFUIHL TR D £¥A! Py0S_sighandler_t i& void (¥) (int) @ typedef iZ & % jl
#HT,

wchar_t* Py_DecodeLocale (const char* arg, size_t *size)
surrogateescape L7 —NY FJ 2ffioT, BTy —LT>a—74 Y ITDNAL MXFH| e Ta—FLET:
Fa—RKTERWVWAAS ME U+DC80 25 U+DCFF £FTOHHOLFL L TTFa—REINET, N1 b
sy asyr— s Fe LTT7a— FENBZ5E1E. ZOFEETa— FT5DTIIR < surrogateescape T
=AY FI2EoTAA MZZ Ry —FLET,

rya—74rr (BEEOSVIERS)

44 E6E1-F1UF1



The Python/C API, YJ—2X 3.7.17

char*

e UTF-8 macOS % 71X Android
e UTF-8 Python UTF-8 £ — KW ERRGE

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

alias), and mbstowcs () and westombs () functions uses the IS0-8859-1 encoding.
e HtEOUur—Nxzra—54 7

MUK AEBVHREINLZVA FF 2 77 X —XFINNDKRA Y RE2IBRLET, ZOXEV ZBRT % DI
PyMem_RawFree() %> TL7E&E W, 5 size % NULL THRWEAHIZ, null XFLHNDTA FExy 527
R — D% *size NEFEALE T,

TaA—=FB L WEAEVHRTZS =X 5 & NULL 23R L ¥ 3, size 25 NULL TRWVWEEIX, XEV T
T—DY XX (size_t)-1 %, 7aA—FTODIT7—DY =X (size_t)-2 % *size WKHKELE T,

Q

FAT 7V —RZATDPRVIRD, Fa—-FTOZI—@FEIDZEHA.

¥ 77 R=XTFHNENAL S XFINRTITNE Py_EncodeLocale() BAEIZH > T 72X W,

%
M

PyUnicode_DecodeFSDefaultAndSize() 3 XU PyUnicode_DecodeLocaleAndSize () BI%L,
N—a v 3.5 Tl

N—Par 3.7 CTEE: ZoBI. UTF8E—FTR UTF8 zrya—F4 Y Z2HMAT 2512k
L7

Py_EncodeLocale(const wchar t *text, size_t *error_pos)

surrogateescape L7 —NY K7 Zffio T, VA FF ¥ 77 X —XFHenar—Lzrya—74 7T
>Ya—RKLE¥F: U+DC80 205 U+DCFF £ TO#HFDY v 5 — b3XFIE 0x80 525 O0xFF £TDNA b
I NET,

Trva—74 v (BREOSWVIENS) :
e UTF-8 macOS ¥ 7:i& Android
o UTF-8 Python UTF-8 £— FEMRGE

e ASCII 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.
o« HffOulr—nrra—5F4
Z OBBUE. Python UTF-8 E— FTIX UTF8 > a—7 4 Y &2 HVET,

MUK XEVHERINTAAL P XFIADRL VX ERLET, TOXEVERBMT 2 DICE
PyMem_Free() Zfio T /EEWV, ZVaA—FZI7—0RXEVRT 7 —D L =X NULL KL £73,

6.1.
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If error_ pos is not NULL, *error_pos is set to (size_t)-1 on success, or set to the index of the invalid

character on encoding error.
NAMFHNETA FExr T 7 X2 —XXFINIRTITE Py_DecodeLocale() BAEIZH > TL 72X\,

N—ary 3.7 TEE: ZoEX, UTF8E— TR UTF8Szya—74 Y7 2FHAT2 K512k
L7z

BE:
PyUnicode_EncodeFSDefault () 3 XU PyUnicode_EncodeLocale () BA%L
N—a v 3.5 Tl

N—Vay 3.7 TEH: ZOBMII UTF8E—FE2YR—-—1+FT23X31kDEL

6.2 X7 LB

sys BV 2 — AP RELTVAEEBICIC DI - Fr67 27X 5 50T, IRTOBBIIHRED A > &2 7Y
XAL Y KD sys TY a— LOFFEICH L TEMEL T, ZOEFFEFINHORAL v RIREBMERICERIAL T
£79,

PyObject *PySys_Get0Object (const char *name)
Return value: Borrowed reference. sys €Y 2 —L® name & 7Y =7 F %R Th, 1FE LRITIUIFIS
ZERGEEFIC NULL 2R L £ 9

int PySys_Set0Object (const char *name, PyObject *v)
v 53 NULL TIEWEA, sys T 2 =D name I v ZRELE T, v 25 NULL 225, sys EZ a—A0 5
name THIRL EF, BMHILAS 02, =7 —FE -1 ZRL 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 ZBML F 5,

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

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

void PySys_SetPath (const wchar_t *path)
sys.path & path IZZENZ%AD, VA IAT7I 27 MITRELE T, path 1377 v + 7 4 — LDBRER
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X2 7Y 2 & (Unix TX :, Windows Tld ;) TRYUILNZ SZAD Y X FTRIFNUILD FEA,

void PySys_WriteStdout (const char *format, ...)
format THE SN CFHN% sys.stdout WAL E T, YIDEDBRZ o 25852 8D, fHilFHE—
YR LA (),

format 1%, 7+ —~<v MEOHITLFHND F — 2L DKE X% 1000 N4 FLIFIHZ 2 XNE T, -- 1000
NA MO AT EED S E T, FIC, FIRDRW "%s” 74 —< v PEEINRNETIEHD &
Hho "%.<N>s” DX S5IZLT N IZ 10 ERDEZEEL. <N> 4+ ZOMHD 7 + —< v MEORKY A
ZAH 1000 ZHEARVEDIICRET EINETT, ML LI "% KR 2HENH D £5, FEIC
REVHIEICN LT, HEOBTF 215 208NN DH D 5,

M FEE L 72D, sys.stdout DREINTVEDL S GEA, 74—y MEROX v —=JFAYD (C
LAV D) stdout ITHITENE T,

void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout () LML TE A, sys.stderr L <& stderr ICHIILE T,

void PySys_FormatStdout (const char *format, ...)
PySys_ WriteStdout() IZBl7zBET 3D, PyUnicode_FromFormatV() Zffio TR vt =% 74 —<v
FL. Xy bt—YZ2EEORICYIDEHEDLDIELEE A,

N— a3 v 3.2 TEM.

void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout () X[R LTI, sys.stderr b L <& stderr ITHIIL £,

N—a ¥ 3.2 TENM.

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

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

PyObject *PySys_GetX0Options()
Return value: Borrowed reference. sys._xoptions L[, -X 7Y a VOBEOHELRLET, ©
J—MHE B 2, NULL RS, FlIAty hENET,

N—a v 3.2 Tl

6.2. X7 LEAK 47



The Python/C API, U —2X 3.7.17

6.3 70Ot X1

void Py_FatalError (const char *message)
WL — X vt — (fatal error message) Z I LT 7oL X2l T (kill) LET, BRIGRUE
FITHONERA, ZOBEIE. Python 4 ¥ & 7)) X2 Wil 2 ODBEMRTH 5 X 5 IRHBH X iz
LEFIZIR, ATV VEHEPHEL TV EbNS L ZIZDA, U EN S XS LRIFAIUTIR
D EH Ao, Unix Tld, 4 C 54 77 VB abort ) ZFFUH LT core ML &5 LikAF T,

void Py_Exit (int status)
BFHEDO 7t R%ET LE T Py_FinalizeEz () EMUH LB IEEC T4 77 VEHBOD exit (status)
EFECH L E T, Py _FinalizeEx() BT —IZKR o756, T AT —RRIE 120 ITREINET,

N—=Yay 3.6 CTLHE: RTUHOL S —I3MEI 2B EL,

int Py_AtExit (void (*func)())
Py_FinalizeEz () 7 G- SN 2 BRAGAKRILIE 21T 5 BI%L (cleanup function) Z 8L 5, HRaAR
51U TP, 2R EEA. IRKT 32 ORIGRUHBEIK 2 B CE £ 9, BRICNINT
¢, Py AtEzit() 13 0 ZIRLF9; KT 2L -1 ZIRL $3, REBICER L L RIEARUEEIED &5k
WS E T, BBEREE A —E L2 S £ A, Python ONEBIYRHE T BRI B AR ULEE RS
BMEDLDENZET LTWB DT, func 2253072 % Python API 3MECH LTI D £8A,

6.4 EZa—-ILOAVER—-F

PyObject* PyImport_ImportModule (const char *name)

Return value: New reference. Z DEAEIE T T2 PyImport_ImportModuleEz () % HA{LL7z4 >
X7 x— AT, globals B XU locals 51#(% NULL O F FIZ L. level 2 0 12 L7z DTF, name 518
WRy PBEENZHE (B2 v r =YDV TEY 2a—LEEELTVDIEA). fromlist 518230 A
bl zEimEfR, ROENEY 2 - 280y TNy =IO TRESAOZTET 2 -1
(named module) 12423 XL ET, FHSKRD L DR I, name DEBICIEY TES 2 —1T
BTN F—VBEELTWVWEEAE, v r—Y0D __all _ ZRIHEEINTWE T TEY 2 —
B—RFXNTLES EVIEEADRDDET, ) A VR—-—FENLEI 2 —NAADFLBRBHREELET,
KU 7HmEwidpistzty M L. NULL 23R L £ 3, A4 Y AR— MIKRBLZEY 2 — 13 sys.modules
WD £H A

Z OB E K A R — N RFHLE T,

*,

PyObject* PyImport_ImportModuleNoBlock(const char *name)

Return value: New reference. T DBE¥IX, PyImport_ImportModule() DBEIFEDTA VT AT,

N—Tay 3.3 TEHE: 2o, ERIFNDAL Yy FIckoTA v R—Fra vy Z23TbhTnwi5EE1
BIEEIC ML TWE L7z, LA L Python 3.3 Tl&, KEDOEHN TR Y JAF—LARET 2 —L T LD
0y ZIZBTLDT, ZOBEBORNRIRZ EFHWVIZDIEPHETIEH D THA,
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PyObject* PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyOb-

ject *fromlist)
Return value: New reference. €Y 2 —% A Y R—bLET, TV 21D VKR=PMZOWTIIHHA

AAD Python BAEL __import__() ZHilrr K< b2 b ET,

)?: DEIEZ. A VE—FEINEET 2= by TLRAASY I —IADF LWSED, LML 72581365
FELTNULL IR LE T, __import__() AU &LDIZ RNy r—YDHTEY 2 —HREREI NIz
XX, ZETRY fromlist ZIEEINTRLINE, by TLRALDRy r =Y ZIRLET,

A4 VR—= bR UTIGEE. PyImport_ImportModule() L RFRICATERRES 2 —LDF TPz F b
ZHIFRL %5

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

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

AAHD Python B __import__ () Z#HO e K< 2D FF, W50 d, ZHED __import__() X2
OB EEZETIH L TWE 25 TT,

ED@M AVE—PFEREET 2= by FLAASY 7 —IADH L WS, LB L7523 54k
FELTNULL IR LE T, __import__() AU LI Ny r—YDHTEI 2 —HEREI NI
%M\%Ttbﬂmmﬁ%ﬁéﬂﬁ FLUME. Py TLRLDARy =V RIBLET,

N—a v 3.3 TEM.

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

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

Unicode 7Y =27 T3 UTF-8 Ty a— FINEXFYTHEETELZD 5,
N—V gy 3.3 TEHE: level ITIEXDIFIPADEIIFHTEETA,

PyObject* PyImport_Import (PyObject *name)
Return value: New reference. BITED ” 4 Y R— s 7 v ZBE ZMUOH T/ DEKED A V2T = —
A TY (level 120 ZHHRT 2 &, #idi 4 Y R— P 2EKLEF), ZOBBUIBIHED 7' m — VEKEEEN
@ __builtins__ 25 __import__() BABZM-UIH L £3, $74bb, BUEDOREICA Y A b—1EhT
Wb A YR= Ty I flioTA Y R—-F2ITVET,

ZOBBUZEICHN A o R— P REHL XD,

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. €Y 2 —L%Hu— K (reload) LET, EDHEIEFHRI—-RFLAEY 2 -1
Phy TRy =IO BT D 5, KRLEGECEASNEZEy L, NULL ZIRL %
T (ZDHATH, BV 2 —MIERENTVRELELDHD 7).

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. €3 2 —NVAIWIETEET 2 — VA7V =27 bERLET, name
51803 package.module DTERTHDNFEVEE A, FTEY 2 —AFHEFRXHYTIET 2—ADBH 0L
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SR, BRITRH R ED 2 — N 2ERLTEY 2 —AHFEICHEALE T, KBRLEGE AN E
v FLTNULL ZIRL %7,

AR: ZOBBEEY 2—1DA4 UER=-FRu—FETVERA; TV a2 —ADFEEr— RFEINTVRY
U, EDET 2a—NFTI =22 beI§5 I D % T, PyImport_ImportModule() % DHlE %z
HoTEY2—N%AVKR=PFLTLEEI WV, Fy MR THELL name BFELIRWEGE, Ry 7r—
THEIIER SN EE Ao

N—a v 3.3 Tl

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. PyImport_AddModuleObject () AL TWE 43, name 5 UTF-8
TLYa— REINLXFHITIEA K Unicode 7Y =27 2T 2R TERD £9,

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference. £ 2 —N 4 (package.module JEATHH W ELHA) BXL U Python D
NA T A= R 7 7 A NRAHAALBE compile() THEOLNALI— ATV 2V FRITTEY 2 —LZ 10—
FLET, EVa—NAT7T =20 PNOFALZRZREZELET., RBLAEBE @A ZL Y + L. NULL
ZRUET, 722 X PyImport_EzecCodeModule () DMIHIZ A - 7zIFFIZ name A% sys.modules {ZA -
TWh2 LTd, 4 Y R—MIERML]ZEY 2 —LiX sys.modules 5D ¥ A, IO FRERRE
Y a2 —)L% sys.modules WHETDIBEMTHY, ZOEIIREIT2—-NEA VK- FFTE2a—-FIZL 5T
F. EY 2= LOREN DD SR (Y 2 —MEEDERID AN TENTIRED2 S LR WY) 26T,

EYa2—lD __spec__ & __loader__ DELHRESINTOVARIFIUL, BEYIRENFREZINE T, spec
D u—X—=%, TV a2—10D __loader__ A (b LFEINTVIUR) ZHICREI N, £S5 Thirhud
SourceFileLoader DA Y ARV AIZHKESINFE T,

EFJa—LD _file JBHIEZa—F 4+ T7P 27 D co_filename \KEEXNFE T, b LEYIRGES
__cached__ "\JHHEXNFET,

CORBIE. TTIRA VA= PINTVEEY 2 - LOBEICEHE— FETVWET, BERFNCEY 2 -1
D v — R %175 K& PyImport_ReloadModule () #ZBIRL T ZE W,

name 7% package.module JERD K v MR TH o 755, FIMEREINL TRV Y F—IREIXZ
DIERE N VEFICRD T,

PyImport_EzecCodeModuleEz() ¥ PyImport_EzecCodeModuleWithPathnames() dZML T &
W,

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
Return value: New reference. PyImport_ExzecCodeModule() &l TWE F25, pathname % NULL T2
WIEEIZEY 2=V A7 Y22 b __file__ BMIZ pathname DREEZI N2 PELZD £5,

PyImport_EzecCodeModulelithPathnames () dBHL T X\,
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PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,

PyObject *cpathname)
Return value: New reference. PyImport_EzecCodeModuleEx () ¥ ITWE T A, cpathname H3 NULL

THWEBIZEI 2—1VF 7P 22 bD __cached__ BMIC cpathname DRESINZ HPERLED FET, Z
NoD 3 OOEBDS L, ZOEBOFHNEE LWTT,

N— ar 3.3 TEM.

*

name, PyObject *

PyObject* PyImport_ExecCodeModuleWithPathnames (const char co, const

7

char *pathname, const char *cpathname)
Return value: New reference. PyImport_EzecCodeModuleObject () L ATWEFTH, name & path-

name. cpathname 53 UTF-8 TZ Y a— RINFHITH 2 1M RLED £F, H L pathname 5 NULL
DFE. cpathname 2> 5. pathname €D & D RIEIZRZREPEHZAADRINET,

N—a v 3.2 Tl

N—=P a3y 33 TEH: XL ba—RORZMREZ 5N EICDA imp.source_from_cache() 7Y —
ASRZDFHFICHHENE T,

long PyImport_GetMagicNumber ()
Python N4 ba— K7 >4 (% .pyc 7741L) DRI v 7 F U NR=%BELET, vI v 7F -
BEANA P A=RT7 7 ANDERAD 4 N4 MZ, YV IVZYT 4 T NA b —X—THNLERETT, T
Z—DHBEIF -1 ZRLET,

N—Pay 33 TLEH: RELEBER -1 DfEZERL %3,

const char * PyImport_GetMagicTag()
<~V v 7 RILFH|E Python N4 ba— K7 >4 1ZD PEP 3147 74 —~<v FTIRLE T, sys.
implementation.cache_tag DEMEETE, 22O ZOBEMORO D IHEHITRETH S Z L ZFCH T
FL x5,

N—a v 3.2 Tl

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. €Y 2 —VEBD-DOfFE (WHW3 sys.modules) ZiRL 7,
ZOFHEEZA VET VR IC—DR D 2EBHRDOTHERLTLIEIW,

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. 52 6= ZRIDEECA VR — MNEADEY 2 — L ERLET, Y a—
AHA VR=FENTORPSLEGER, NULL ZIRLETH, 273ty FLEEA, EV2—10OM
IR L5 EE NULL 2R L, =7—%2tvy FLET,

N—a v 3.7 Tl

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. sys.path d L <% pkg.__path__ OEHRETH 3 path A} 270D
7027 bERLET, BEICL > Tid sys.path_importer_cache HEN LB T2 ddH b F

6.4, EZa—-IILOAVER—-F 51
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T, DLERLAT D27 MDF v v P2 BN TR LGEIL, path EREZWMZ 27 v 7 BRMND»% %
T sys.path_hooks #ZEALE T, £D7 v 7 b path BREZWAIRVIEEIX None IR LET; 2Tk
D. path based finder 232 D path BREZ R 2720047 =7 VPR ONRP o 2 ZETHIL
TLWIRR ET, RENICELNIA 7Y 22 % sys.path_importer_cache "\F¥ v v >al, A 7Y
7 PO BB ERLET,

void _PyImport_Init()
A4 VR—MEMZYHILL £ 3, NEMERZZ 07D 0BT S,

void PyImport_Cleanup()
EV2—AT—TAEIILET, WAL T ORDOBBTT,

void _PyImport_Fini()
AV R—MEEEKTIUHELES, NEERZ DD TS,

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name W EZHID 7V —X (freeze) SNET 2 — L%k —FLET,
INTBL 1%, BV a—ADBRORLLRPoGEITE 0 2. FIHEBKRKL 725512364 2 X v
PLT-1%Z2BLET, B— NN LAEEY 2 =27 7L AT 5I121E PyImport_ImportModule() %
o T IV, (Note ORI NWE R ZIB LATTT — ZOBBIZEY 2 — A3 TIZA ~
R—=—rEHh TV YB—FLTLEVET, )

N—a v 3.3 TEMN.
N—=Yary 34 TEH: __file__  BHEEDIEI 22—y PENERA,

int PyImport_ImportFrozenModule (const char *name)

PyImport_ImportFrozenModuleObject () ¥ TWE T2, name & UTF-8 TxZ Y a— N EN/3FF
DR DT, Unicode A 7Y =7 b RMHEHT2RBERD T,

struct _frozen
freeze 1 — T A U T A DERTEEIB IV —XMEI 2 — AT A7) FXOMEREERTT,
(Python Y —RBEIAYID Tools/freeze/ Z LML TL ZE V) Z OMEEIADEFIT Include/import.h
WZHH, UTDEICHR->TVET

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

int size;

};

const struct _ frozen® PyImport_FrozenModules
ZDRA Y ZIX struct _frozen DL aA— FHh 5K D MIHDEFRD X VW NULL 2ERIZR->TWVW3
O REANEET X OWLEnE T, 7V —XSNLEY 2 —LEf VY R—PFELE TOT—T L%
MRLET, Y= FP =T 4 -HOa—FH» 5 ZDKRA Y XTI Z# U T BIIcERS 7 Y — XMk
T2 VOREEEMT L LS TELT,
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int PyImport_AppendInittab(const char *name, PyObject® (*initfunc)(void))

MFEOMAABEY 2 — LT =T VCH—DEY 2 —VEBIMLET, ZOBBUIRIEELZ BN Lk
PyImport_EztendInittab() D F v XBEAET, T— IR TERWVWE 212id -1 ZIRL ¥ T, #Hii
EY 2 —UE name TA Y R— b TE, RINCA R— F E2RALBIECH SN2 LT nitfunc
ZEWE T, Py_Initialize() XD DANCHEEH I RITNUIRD FHA,

struct _inittab

HAAAEY 2 =LY XA FHNO—DDLTY b YRR L TV BMEARTT, VR MAOEHIERICIE, £~
XY ZNTHHAAEN TV EEY 2 — LV OAHETE FIHHEEEDEE SN TVWE T, Python ZHEHAT &
ST 0T T ME. ZOEIEERDES Y PyImport_ExtendInittab () ZiAEHE T, BIMDHAIAA
Y 2 VERRMETE 9, SR Include/import.h TUTD LS ICERINTVET:

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

};

int PyImport_ExtendInittab(struct inittab *newtab)

MAABEY 2 —NVDT—TNIC—BHDOEI 2 —LEBMLET, AL newtab 1% name 7 4 —JL KBS
NULL 12722 TW5 £ ¥ F 2L (sentinel) T b U THIGS N TWARTIUIRD F¥A; LV F2IVER S
AR HGEITIEAEVERIIRLIDD LNERTA, BNT 5L 0 2. NET—T7 L2k 20D
WADBRAEY ZFRTERDP S THEIE -1 ZIRLE T, BEPKRBLGE. TY 2 —WE—YINEL
T—=TCEMENER A Py_Initialize() XD SENHEIHIRIFIUIRD R A,

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

T —F BiE, marshal EY 2 — L e RUEREFH 2B A T =227 b2 Ca— oz 2 X512
LET, BT -2 2FEHIBERICMZA T, T—XEHARTEBEDL DD 5, BI{tahi=T—&%
T D7 7 ANEIANAL FVE— FTHIPNTORIFNUIRED THA,

BB IMIDEITK B KD ICEdE Nk 5,

ZDEY 2—NLTlE, 320DN=2a D7 —REREFR-—FLTVWET, X—=Ta >y 0 1 XERDH DT, N—

]

¥ 1 & intern (LS N7XFIN % 7 7 A VHTHAL, M-y Lo FEasns X512 £7,

NeTa Yy 23 BENEABICH LTAL FY 75 —< v FEFALET, Py _MARSHAL_VERSION |3BIfED
N—Vay (N=Yar2) BRLET,

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)

long BIDEHUE value % file ~NEFILL £F, ZOBEEIX value D THT 32 By M 2EXALZIITT,
24T 47D long BHY A ITIFBIRI L £V A, version &7 7 A V7 4 —<v bERLET,

This function can fail, in which case it sets the error indicator. Use PyErr_Occurred() to check for
that.
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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 D¥EIUCKIID A 0 Fe N4 MIA TS =7 M RIELE T, version 13
T77ANT +—< v FERLET,

UT oz &, BINLSNEZFHARE £T,

long PyMarshal_ReadLongFromFile (FILE *file)
FAH UM N FILEx AOT—X A MU =405, C @ long 7T —XEHAH L TRLET,
DERE. AT 4 7D long DY A XIHRLL, 32 By POELET ZHALE X T,

Y

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

int PyMarshal_ReadShortFromFile (FILE *file)
At LACB» N7 FILEx AD 7T —X X b Y — 406, C D short M7 —X2HiAHLTELET,
DEIIE. A T 4 7D short DY A RIZBFRZRL, 16 ¥y FOELE T Z2HiALE 9,

Y

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

PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. At LRIz FILEx NDO T —&Z X bV — 455 Python 47 =
7 MRIRLET,

T 7 —DHAHY R FIS (EOFError, ValueError, exc: TypeError) % & E L NULL %K L £,

PyObject* PyMarshal_ReadLastObjectFromFile(FILE *file)
Return value: New reference. wiAaH UM% FILEx DT —&X A MY — L4556, Python 47
Y MeHAHUTRLES, PyMarshal_ReadObjectFromFile() i\, ZOREIE 7 7 4 1HI
BHDOA TV 27 PPFELRVEREL, 77 ANADBRAEY EIZT7 7 A AT =R E—KICXEV IR —
F LT, IR 7 7 A WD H—NA FOOHAHTRODIIXAEY LOTF— R 2HETE5 L5
WKCLET, RO 7 7 A A LMD HARZRVE o TWEHFICOA, ZOBBEM-TLE
W,

T 7 —DHEHY 2 HIS (EOFError, ValueError, exc: TypeError) % & E L NULL %K L £,

PyObject* PyMarshal_ReadObjectFromString(const char *data, Py_ssize_t len)
Return value: New reference. data D383 len XA bDAAL RN 77 HDT =R A MY =205
Python A7 =27 b 2iIRLET,

T 7 —DHEHY 2 HIS (EOFError, ValueError, exc: TypeError) % & E L NULL %KL £,
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6.6 FIRDEREDERE

o OB HBEDOINREY 2 — VOB XY v F2ERT 2BICEN T, FLWIERS AN
extending-index {ZH H F 3,

BROICHMHAT 2 3 DB Pydrg ParseTuple(), Pydrg ParseTupleAndKeywords(), B X O
Pydrg_Parse() 1ZWihd EXXFY (format string) ZEWE T, HFXXFINE, BB ZITEISET
DEIBICE T 2 EHE A2 DICHVENE T, WTROBBICBIT 2 HALTHS, ALELZf->T0E T,

6.6.1 5|¥ =TT 3

HERFHNE, EulFzidznll bo 7 HRXEAL (format unit)” 25K D LHE F 3, 1 DOFXEAIE 1 2D
Python # 7Yz 2 b2RLET; @EIZH—OXXFr, FEREMD SR I XFHNZFERTH b DITRD £5,
st e LT, FHNTHDLATORWERBA LTI E—D 7 F L AGEHIET 258085000 HD £3, U
ToFHATIE, FIAFOOVWAERIIEHREA T, () FHINTH - 7258013 FXBEALTHIE S % Python 4 7
Yx 7 MUITT; (M) FEINIEE 7 RLRELT2BES C 0BT,

XFEH Ny T 7

UTD74—==v bIA Tz MIEBELAEXEVF Y2 L TT7 78R T5DDHDTT, REN3
unicode % bytes D7=DICEDRA ML —Y R AR TI2LEEIDD XA,

—RIZ. 7A=Y IRy T FIZRA Ry bFTARE 2D Ny 7 7305 5 Python A 7Y =7 b
WKWEhEHIN, N 77204727 DA 7R 2 EHELET, BHOEHETAEY 2RINT 248X
HHFEHA, ZOHINZ, es, es#, et, et# 71 TT,

7272 L. Py buffer BRI I NNy 77y —ldny 2730 T, MUHLHMEZDONY 757 —%
Py_BEGIN_ALLOW_THREADS 7w v ZNT®%. mutable BT —XDBWHEI WD VH A XEN/DTBYRY
BLAHST 2N TEET., 200D DIC. 207 =0T 2 WHBHKD - 56 (b L I3UHE 3 ITh
Wi L7358) 1I2id 69 PyBuffer Release() ZFHIRIFIUIZD X Ao

BICE IR TOWREWES, Ny 77— NUL RigXhTWERA,

W ODRDT 4 —< v MIFARAARERD bytes-like 7T b BREY L, Ny 7 7 EEERONRD D ITRA
Rty FLET, FhHIE AT T2 F MD PyBufferProcs.bf_releasebuffer 7 4 —/L K73 NULL TH
5Z%Fxzy 7 LTEIZE S, ZHIX bytearray REDEFEAREL 7V =7 b 2EIEL 5,

AR: 2To# 8O 7 —<v b (s#, y#, KRY) IZBWVT, length 5/%DH! (int > Py_ssize_t) I Python.
h % include 3 2 B{!Z PY_SSIZE_T CLEAN V7 R%2EXET LI THIEILET, ~7uhERINTVWEY
& length & int BCI372 < Py_ssize_t BICR D %9, ZOZEENIFEKD Python N— a Y TLEE I I,
Py_ssize_t DANYR—FEINT int EP K- b XKL RBTL x5, HIZ PY_SSIZE_T_CLEAN ZEFKL
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72ESBPEVTT,

s (str) [const char *] Unicode # 7Y =2 t &, ¥ % 727 XX %&ad C DRA Y RITEMLE T, ¥ 7
7 RBRA Y ERERDT FLRAZET &, TTIRFEL TWEXTIINDHRA ¥ R ZDZERITFHR L F
T, C XFFE NUL TR SN TWE T, Python OSCFFIAENE, null 22— FREA ¥ FaSRHIcHEDIAF
NTVWTEREDFERA; b LEDIATATOIUL ValueError flIA %% L %3, Unicode 7 7Y =7
i 'utf-8' o T C FHNIEMINE T, EHUTKIKT % & UnicodeError ik L %73,

AR ZO T —~<v MX bytes-like objects Y R—F LERA, 77 ANT AT LRRAEZITE->T C
BRBOXFINCEHLL 72 WIEEIE, 08 7 + —~< v b %, converter IZ PyUnicode_FSConverter() Zf&iE
LTHAT 2 Lt RWTT,

N—=Ya ¥y 35 TEHE: DHIE Python XFHNC null 23— KR4 ¥ bAMEDAEFH TV i
TypeError ZiXHHi L T\ L7,

sx (str F7:I& bytes-like object) [Py_buffer] Z®dD 7 x—<v M& Unicode 7Y =2 b & bytes-like object
AT MU LT SN Py_buffer MEHRIMEZHML £9, RO C XFFE NUL
NA M EELPD LNFER A, Unicode & 7 =7 MME 'utf-8' T a—7 4 ¥ 27T C XFHNEHX
NnxI,

s# (str, FiA LERAD bytes-like object) [const char *, int or Py_ssize_t] s* X[ U T35, mutable 724
TV MEZIMD FRA BRIZ 200 CERHEMINE T, 1 2HIZ C XFHINDKRA ¥ & —T,
2O0BIZZEDOEETY, ZITW -2 FHE null N1 b 2EL2d LILER A, Unicode 7Y =27 M
'utf-8' T¥a—7 4 ¥ EMALT C XTI EBREINE T,

z (str F7-I3 None) [const char *¥] s I TWE T2, Python 7Y =2 M None TH K< ZDHAEITII
C OFRA Y ZIE NULL Ity PEINFET,

z* (str, bytes-like object F71=I3 None) [Py_buffer] s* &[FE T T3 2, Python @ None * 7Y =2 b %Z3ZIFH
B2IEMTEET, ZOHE. Py_buffer MEHED buf X > 8—IF NULL 1272 D %3,

z# (str, S LERA®D bytes-like object 7= None) [const char *, int or Py_ssize_t] s# I TWVWE T
. Python #7222 bid None TH k<. ZDHAIIE C DEA Y RIZNULL Ity hEhET,

y (A LERAD bytes-like object) [const char ¥] 2D 7 + —~< v MX bytes-like object % ¥ ¥ 7 27 X 54
2T C DRA VRICEHL %7, Unicode 7 72 =227 F2ZIIHITERA, N4 F Ny 7 71& null NA
FEEODRETIED D FVA; null N1 P EEFOLHEE ValueError FIANEEH L 5,

N— gy 3.5 TEE: LIHNZ bytes Ny 7 712X ANA DA EN TV & ZIT TypeError %k
LTWE L7,

y* (bytes-like object) [Py_buffer] s* OZF T, Unicode * 7Y = 27 b %ZIF{H1FF. bytes-like object DA%
ZITFET, NMMFUT—2ZZ2FFT3ENICIE. COT+—Iyv b EFES e ZHERELET,
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y# (i LER®D bytes-like object) [const char *, int or Py_ssize_t] s# OZF T, Unicode A 7 =7 +
TS, bytes-like object 72 2 Z I T E 3,

S (bytes) [PyBytesObject *] Python A 7>z 27 F& LT, bytes A 7Y =7 FRZERL., VR IZEHBITV
FHA, ATV T Fh bytes £ 7Y =7 M TRIFAUI, TypeError 2k L k¥, C ZRIL PyObject*
CEELTHHVEEA,

Y (bytearray) [PyByteArrayObject *] Python * 7z 2 b & LT bytearray 73 =27 MR ERL, L
RABEMMBBIRVERA, DL ATV =7 bD bytearray THRIFIUX, TypeError XML ET, CE
B PyObject* E LTEF LTHHOERA,

u (str) [const Py_UNICODE *] Python Unicode # 7Y = 7 b % NUL #¥i & 17z Unicode XFNy 7 7 AD
KAV RICEW L %3, Py UVICODE KA ¥ REBANDT FLAZES RTINS T. 27 FL A
TFE£ 3 % Unicode Ny 7 7 ANDKA ¥ AP NE T, Py_UNICODE XFDNA MEZa v Lt
2ay (16 £2E 32y FOYLELD) IKEFET 2 Z 2 ITER L TL 23 W, Python XFF& null 22—
FRAVFREATIERED £RA; null 2— FRA ¥ M2 EDEE. ValueError FIABEHEINE T,

N—=Y a ¥ 3.5 TEHE: DAETE Python XFHNZ null 2 — FRA ¥ FPEDRAFNATVRZE ZiZ
TypeError ZxHH L TWE L7,

Deprecated since version 3.3, will be removed in version 4.0: WA X A )LD Py_UNICODE API O—R
T9, PyUnicode_AsWideCharString () ZfHT 2 K2 ITBITL T ZEW,

u# (str) [const Py_UNICODE *, int ¥7zl& Py_ssize_t] Z4Udu ONY T — 3 ¥ T, HZ ZDDEHIIE
BLET, —DOHOZEHE Unicode 7—X Ny 7 7 NDHRA ¥ X T, ZOHRZORI TS, ZD7+—
<y MInull 2—FRA Vb E2EQLIENTEET,

Deprecated since version 3.3, will be removed in version 4.0: WA X A4 )LD Py_UNICODE API O—#R
T3, PyUnicode_AsWideCharString () ZfH3T 2 X2 ITBITL TLZ&E W,

Z (str £7clF None) [const Py_UNICODE *] u il TWE 35, Python # 7> = 2 MJ None TH K<, %
DIFEINE Py_UNICODE RA ¥ &% NULL Ity FENET,

Deprecated since version 3.3, will be removed in version 4.0: WA X £ )LD Py_UNICODE API O—#R
T3, PyUnicode_AsWideCharString () ZfH3T 2 X2 ITBITL TLZ&E W,

Z# (str 713 None) [const Py_UNICODE *, int &7zl& Py_ssize_t] u# IZUTWE T2, Python 47 =
27 MiX None TH k<. ZDHAEIIX Py_UNICODE KA > X NULL i€y bEh T,

Deprecated since version 3.3, will be removed in version 4.0: WA X £ )LD Py_UNICODE API O—HR
T3, PyUnicode_AsWideCharString() ZEHT 2 X5 ITBITL T X W,

U (str) [PyObject *] Python # 7Y =2 b & LT Unicode #7327 P 2ERL, WHARIEHEBITVEE A,
A 7Y =2+ Unicode 7Y =2 b T3 WEE, TypeError WA ENE§, CZERIZ PyObject*
ELTESELTHMOEEA,
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wk (

Ei'r'i

AHEEAEER bytes-like object) [Py_buffer] Z D7 x—=<v M, FAH ZAIAEZR buffer interface % %E
WA TV 2 b BT T, O LIih SIS N7 Py buffer HEEKICIEZHINL 5, v
Z7E null N FEEL2D LT, MUHLIITENY 7 7 20K 572 & PyBuffer Release() %
MO X R D £8 A

s (str) [const char *encoding, char **buffer] Z4LE s DZ(LIET. Unicode Z¥ ¥ 77 XNy 7 71TV

aA—FF27DICHOENET, NUL NS FPEDAFNTORWT =X TOLIEL 7,

ZOFERRB 005 MM ETT, —2HIEZANCOAAWSA, NUL TS h7zx Y a— REF
H% 463 const charx BlF /21X, 'utf-8' WMELNS I BRT NULL TRIFNUIRD FEA., EEL
oLy a— K% Python PAHERTERWIEAIEIMNEEH L E5, F_05180E charxx THRIFIUL
BDERA; ZOGIBPBRLTVERA Y EZOMHEIE, IBIHEELLTFAPORNEN ANy 7 7
DRA >V RIZHEDET, TFRAMIBRHVIDOFIRICHEE Ly a— AT ya—FEhET,

PyArg_ParseTuple() Zffid &, BERI A XDy 7 7 2R L., 2Oy 7722y a— FEOT—
K% at— LT, *buffer H3Z DOFICHERSNEEBEZE T LS CEE L 3, O LARZIE,
RENT=2nNy 7 7 B0 5 72881 PyMem_Free() TS 2BENHH 5,

et (str, bytes 7zl bytearray) [const char *encoding, char **buffer] es [RIUTT, 772 L. N4 P XF

AT 27 b ya— RLEITIKELET, 200D, EETIEINA, VXXFHNA T 27 b
XRRWZE Lz a—FEFH->TVWEHDERELET,

es# (str) [const char *encoding, char **buffer, int &7zl Py_ssize_t *buffer_length] s# OZALFT. Uni-

code Z2F v 77 XBUNY 77122 a—F§3-DICHVLNET, es EXNE-> T, ZOEFIFI AL T
DHDAENTWTHIDLEVERA,

ZOERCWE =205 MMBRETT, —2HBANCOAHWSA, NUL TH¥IHI Ny a— REFE
F|%4$83 const char* B NULL TRIFHIER D FH A, NULL DEFEICIE 'utf-8' 2HVWE T, FEEL
Jox Y a— F&% Python HHERETERWEAIEIHNZEHN U E ST, F05180E charxx TRIFIUT
BOEEA; ZOFEDPBRLTVEERA Y ZOMHEIE, 5IBIIEELLTFANDODABB ATy 7 7\
DRA YV RIZHEDET, THFAMIEMOFIBUHEE Lz ya— Tz ya—-FEhxd, =05
BUIBBADRA Y X TRINERD FRA; RA Y EHSHEL TOI3EBOMEIZE I Ny 7 7 AD A b
Bicty FEhEd,

ZOERODMHIZIZZODE— FBHH 5

*buffer 5 NULL KA > REFHLTWBEE, BBEDERYT A XDy 7 7 BHEHEL. Oy 7 71T
Ya—RREDTF =% — LT, buffer 252 ORI NIRRT L O CEEL 75,
CHLERZE, BRI NNy 7 7 BV D - 72RI2 PyMem_Free() TS 2 BEENH D T3,

*buffer 3IE NULL DR A ¥ & (TTRAEVHERFEADO NNy 7 7) L TV 35 A,
PyArg_ParseTuple() IZZ DX EVMBEE NNy 77 & LTHW., *buffer _length OHIAEZ Ny 7 7
A4 X LTHWE S, PyArg ParseTuple 13RIy 23— READT —X%E Ny 77122t — LT,
NUL THUGRLE S, Ny 7 7 DRZFZIHED RIFAUL ValueError Aty hENET,
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EH 508558, *ouffer_length 13D NUL N4 P2 EERVWTYaA— FFAT—XOREZ LY b
ENET,

et# (str, bytes 7cld bytearray) [const char *encoding, char **buffer, int F¥7zI& Py_ssize_t *buffer_length]
es# LAILTT, KL, N MFHNA TV 27 b2 ya—FLESTRELEY, 2ofbbh, 5
TN, MPXFANA T 27 bR ARZE L2y a— R effioT0EbDEREL 7,

#
b (int) [unsigned char] Python DIEEDEE %, C @ unsigned char BO/NXRFFSMUBEICERL £5,

B (int) [unsigned char] Python O %, A —"T7n—F v 7 %2{7HDFIZ. C D unsigned char D/
TRIEBUT AL £ 5

h (int) [short int] Python @%%%. C @ short int BUTZEML %75,

H (int) [unsigned short int] Python Ok, +—n~"r7n—F v 7 %fTH T2, C ® unsigned short int
BICEBLE T,

i (int) [int] Python O%¥ %, C @ int RUTEMRL £7,

I (int) [unsigned int] Python 0¥ %, +—n"7n—F v 7 %2{THFTIC. C D unsigned int BUIEHL
S

1 (int) [long int] Python %%, C @ long int BUTEML %7,

k (int) [unsigned long] Python Oz, A — 70 —F =z v 7 %1THFIZ. C D unsigned long BUTEH:
LET,

L (int) [long long] Python @ int % C long long ~NZH#13 %,

K (int) [unsigned long long] Python @ int % C unsigned long long ~\A — N— 70— D% ¥ 3T A
T3

n (int) [Py_ssize_t] Python 0¥ % C @ Py_ssize_t BUIEIL £7,

c (RE 1 @, bytes £7=Id bytearray) [char] £X 1 O bytes £7:1& bytearray A 7Y =7 b & LTHH
T3 Python N4 +%& C @ char BUTEHL £5,

N—Ya v 3.3 TEHE: bytearray #2132 X512k D F L7,

C(RT 1D str)[int] RS 1Dstr A7¥=27 b LTRESNTWS Python ¥+ 727 %% C @ int AL
ZEHLET,

f (float) [float] Python OFE/NEHA%Z, C O float BT L £5,
d (float) [double] Python DEF#EVNEIRMZ, C D double BUTEML £7,

D (complex) [Py_complex] Python O#EZFEH %, C @ Py_complez MEMHRICEHL 7,
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ZOMOF T o b

0 (object) [PyObject *] Python # 7> =2 b % (—YIE#HZITHIIZ) C D Python # 7Y =2 MRS V&
WRFELE S, ZHUCk D, C Fual 7 03EROA 7Y 27 2R FELEINE T, 77927 FOSR
AUy MIEMUERA, RESNDZHRA VXD NULL IZRZZ2iEH D FHA

0! (object) [typeobject, PyObject *] Python 7Y =2 +% C @ Python A 7Y =7 MIRA V ZIREFEL %
Fo 0 KBTWETH, =20 C D58Er h Ed: —oHD5HUX Python OBIA 7V 227 bADT ¥
VAT, Z2OHDOFEBEBA T 27 PADRA Y EAPRIFINT VWS (PyObject* D) C DEKADT K
L AT3, Python A 7Y =7 FHHEE LB TIERVWES. TypeError ZiEH L E T,

0& (object) [converter, anything] Python * 7> =2 t% converter B2/ LT C DEBITEHR L £5, —
D05 T —OHBEEKT., ZoHRE ((FEOED) C ZHADT FL A% void * BUIZHL
b DTT, converter IZATD XL THUIHEINET:

status = converter(object, address);

Z Z°T object \ZEHMRD Python & 7Y =7 +TC. address & PyAdrg_Parsex() {2 L7 voidx D
SIETT, RDE status EEHUTEII LB 1, RIRL 725812 0 1k h £9, UKL 7254,
converter BIBUE address DNEEZHFRE IO EEH L TEk D $HA,

% L converter % Py_CLEANUP_SUPPORTED %iRF &, BIED R—ZADERKR LRI, ar N "—&k—%d
S—EMERH L, TTREADHETEAEVERKTZ2F Y A2 52FF, ZEHOMEUH LTI object
FI%0& NULL 1272 D address (3RAIDOFFIH L &R CMEICRD $9,

N—3 a ¥ 3.1 TZAHE: Py_CLEANUP_SUPPORTED O3B/,

p (bool) [int] EfAfEAKe 5N B EFT (a boolean predicate) I X zfEEHIE L. £ DOREREFE M C O
true/false BEEMEIC AL £3, & LADERS int 121X 1 2%, B25 0 PRESINE T, ZOBBIIME
EDE Python (HZZ 31 £ 3, Python MEDQEMAZ XD X 5 ITHET 202 D 720Ul truth
EHIRLTL XN,

N—Ya ¥ 3.3 TEM.

(items) (tuple) [matching-items] * 7Y =27 M items IZA o TV 3 HERBMOEZ T DEE 2D Python
D= Y ABTRIFUIRD F¥A. & C 58T items MO 42 OFXBANTED T T E RIFAUIR
DERA, 7 Y AOEFERBMFIANFHEICTEE T,

"RYBE (7 74— 240D LONG_MAX R BEDOEE) ZETDIIARETT; L LR S, #i) fE
Frv I EF o ITONERA — BEZIIA72DDT7 4 —L R, HETEZITWB TN TELZ5E.
oy MEIHEROS BV FEDonE T (EEDL s, Z0k~vry 74 7RF COXY Y Fr A b
(downcast) 2 H#MEL TVWET — ZORBIIAZNZIALS LILEEAD),

Zofth, EXXFINCBWTEREZFR O TN D05 D 9, 26 DFIFFHINC X 2 AN FPICIIE R %
HA, LTI FERLET:
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Python 518V 2 T, ZOXFLUBEDE M A TS a v ThHBIERmLET, 7> 2 o5
635 C OEBIZT 7 40 FOETHHELL TE2RFNUIR D FXHA - AT a Y OFHPEK I I
72856, PyArg_ParseTuple O IIMIGT %5 C ZHONEICFZMA £H A

$ PyArg_ParseTupleAndKeywords () TOAHEHFIEE: #%HtD Python 5[8AF—v - FYEfFTHZZ %
RLET, BE, $RTOFXF—7— FEASIEBEIERDTITRIINUIR ST, Z0dEALTI| 0D
| 13HIZ $ KDENCHEESNRITNERD £ A

N— a v 3.3 TEM.

COXFDBH B, FREMOTLREZ ZTHRO Y 5, ar Y PBEOXFINE, =7 —X v t—J1cB
584 (PyArg_ParseTuple () D3EM T 261540 ” ffIEfE (associated value)”) & L TEbIE T,

; COXFDH B, ERNPMOLBRIIZ I TRODET; tIan EOXFINE, 7741 15—
Ayt —T% BEHRRAD 57— RXyvb—I LTHEDONET, : & ; BHAEICHHLDO X FTT,

FEOH LAt SN A 7Y = 7 PADOZIRIZTRT EA 2 (borrowed reference) 1270 £9; 2 oD
Tz YOBRAV Y VT 7 UAY P LTIERD EEA!

DUT o BIBUC T 3/ 5 14 (additional argument) &, FERXFHI2H5RESNZBAD T F LA TRIFIUIE
DERA; MBEIBICIEE L7 RLRIE. E IS ANSNIAERRET 27201 E T, LoFEXHEAMLD
VA MTHIALZ &S, Ml e AN LTES Jasnw ond b £ 2o5Ea, Mt 2 FXHEAMO
FEETAHRHES K2 LRFERD $8 A

EZRIEL AT 72D arg 7Y = 7 PEEFEALFI—H L RIS T, 2 oFAEF N ZFH AL
kéf{ MAL I LRBRFIUERD FRA, BT 5., Pydrg Parsex() FARIZIERRL £3, ZhlSo

BB ERL, @YIREINEEH L ET, FERNEMO NI OB LD Pydrg_Parsex () 3K L 7=
7/51/::\ KL EABRMIIHIGET 27 FLRAE ZNLEO T FLRAONFRIEZE SN EE A,

API| Ba%

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
METIDAZGIFICL 2B D T X X Z @R LT, B =D NVRERICERLE T, BT 2 HERL
¥ RMT 2 e RIR L. BB R L £5,

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

PyArg_ParseTuple() LR U TEH, AIZEROGIETIERL va_list Z518UcE D £79,

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

words[], ...)

MESIHE ¥ —U— FEIHOMEZIZEBDO5I1HEFRL F3, keywords 518 NULL THIH X7z
#—V—F%O)@E@JTTO EOHENE (UBFI DA ZRLET, MILAEEE. EXZRLES, KMLE
BB ERL., EBEYREINEREZEE T,

N—Tar 3.6 TEH: MBEFEAFIE 2EML 7=,
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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[Eze D %73,

int PyArg_ValidateKeywordArguments (PyObject *)

FoU PSR LEHEOX P XFITHL I 2HRALTT, ZoBMR
PyArg_ParseTupleAndKeywords () Z#ERA LA WL ZIZDAKLET, ZOHEMIIEE OBEBIXFEED
Frv I FEMT572DTE,

N—a v 3.2 TEM.

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

"IHAZ AL OBEBUICBITZ518V R v 20T 2720 2B TT — [HAZX A LB, 5l
IR TS, Python 3 THIFR X #7- METH_OLDARGS 2 W% 3, HIcEANDZ I — FTDRIAXR
fERRUCIZ Z OB O BHIZED 5T, DA VR TFY RIZBIT 2IZL A YD a— F2HIE05 1 BRR D
TeDIZZOBBEFDORNE S ICEHFEATT, ZOBMERLTVSIDIE. ZOBBHIHKRAL LTI
NDRTNESHTT 5 ETERZ2STTA, SOENCEVTIIFRSHEbN 203 20d LI ERA,

int PyArg_UnpackTuple (PyObject *args, const char *name, Py _ssize t min, Py_ssize t maz, ...)

RIRX—=ZFFZ BRI LB T, 51O ZHET 2 HF AT ZFNFERA, T XA ZDOERIZZOD
FHEEZMESBEBIE. BES T — 70N, £33 AY v FES7—7AVNT METH VARARGS £ LTEE LR
FAUIR D FV A EFIBDOAT2ZTNIE args IWELET; 2OXRTINVERYED X TV TRIFAIRD
FEA RTNDODEZEAHRL D min T, maz I TERD FXA; min & mar PFELLTHIHIE
WEHA, )5 BEECE I 2RSS BB I Pyobjectx ZBADRA ¥ X TRRiFUI
RO ERA; TOOORBIGIEBIIE. args DIEBAD £ 77 HOSRIIMEASETT, £ 7> a D7 X
ZIZHIET BERD S B, args \ITHREL TWRWD DIIIMENSAD THA; FEUH LANZZ0 & OfE% 9
LLTEIPRFNERD FEA, ZOBBIIHKINITSEEZR L, args B3R TATRWIGERHE - 728
DERENA> TWBERIHBERLET; MorORRRE G551 6NELy PLET,

ZOBOMERFZUTIORLET, 20X, 92RO D _weakref i€ 2 —LDY —RAa—
Ko okdbDTT:

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;

ZDHNZEIT S PyArg UnpackTuple() W-UHI LI, Pydrg ParseTuple() Zffio A TOMUHL &£
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< Effitd:

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

6.6.2 fEDIEFE

PyObject* Py_BuildValue(const char *format, ...)
Return value: New reference. PyArg_Parsex() 7 7 IV QBN ZITE S D & WU-HROFRXFHB
X MEFN ’%db\f Wil sfBz BN L9, ERLEZELET, =7 —0HAICIE NULL 2B L %3
NULL 2B 55, BISNAZEHT2TL x5,

Py_BuildValue () WZHICX TNVEER T2 IR F¥A. ZOBBDEX I VEERT 2DIE, FEALT
N O EOEXBAHA o TV B L LT TT, HFRLFHIHZEDYE None &R L 3 FAHALAH
I DT A>TV A HA, EREMNTHEINTVWAMLLDOF 7Y =27 PEKERLE T, 4 X
AERR 1 DX FNVEIRT LS ICHEIT 212iE, AUFENCH b2 ZA TN 2 v E 3,

ERXEN s R s# DHEDEI, ATV 27 PR T RICT -2 2 G T 2 72DITXEUANY 7 7 %
RIAR LTETHEIIE. BELLT—XEa—3NFE T, Py_BuildValue() DER LA T =
7 M, MO LRI RE L 72Ny 7 7 ZIRU TSR L £E A, AIOFE W% 3HUR, malloc() ZMFUH
LTXEY ZMRL. Z0% Py _BuildValue() WK LHE. 2 — FNT Py_BuildValue() DiRo 7
%T free() ZMUHMITEENDHZ VWD Z 2 TT,

LUF o Tid. 5IMFOOWBRIZERBA TS (AL) FHLCH - 72880 3 FXENAIHHK S Python @
A7 =7 MITT; [A] FHEINIBEBICE S ED C Z8HTT,

HAXTFHINTE, (s# D LS BREREMZPRNT) A=, 27, anrBldar<i3EHIET,
oD TS e, ROUERTINEDL £ o L EFFHAR T TEET,

s (str 7zl None) [const char ¥] null Sz C XFHN %, 'utf-8' Ty a—7 4 Y7 2ZHWT,
Python str A 7Y =27 MZEFLE T, d L C LFEHIKRA ¥ XD NULL D55, None 272D F3,

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

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] Cﬁ&i C X¥H e ZDREDS Python A 7Y =2
MIZEBLE T, CXFHIRA ¥ ZH NULL DS, RSIIEH S None 122D £ 3,

z (str F7=I3 None) [const char *] s R UTY,

z# (str X7cld None) [const char *, int £7zId Py_ssize_t] s# RUTT,
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u (str) [const wchar_t *] null #&i & 17z Unicode (UTF-16 %7z1& UCS-4) 7 — & ® wchar_t Ny
7 775 Python Unicode & 7Y =7 MIZHL 9, Unicode Ny 7 7 R A ¥ ZH NULL DHE.
None 12720 £,

u# (str) [const wchar_t *, int £7zl& Py_ssize_t] Unicode (UTF-16 % 7zi% UCS-4) 7 —&X DN v
7 7 2 ZDEX D5 Python Unicode 7Y =7 MIEEL £ 3, Unicode Ny 7 7 KA > XA NULL
DA, RSFMWEH SN None 127D £5

U (str F¥7=I& None) [const char ¥] s ¥[F LTI,

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

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

b (int) [char] #EHE®D C @ char % Python OB A 7S =7 MIEHL £7,

h (int) [short int] HHD C @ short int % Python DA TV = 7 MTEHL £7,

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

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

H (int) [unsigned short int] C @ unsigned short int % Python O+ 7> =7 ML 27,
I (int) [unsigned int] C @ unsigned int % Python QA 7> = 7 MIEHL 5,

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

L (int) [long long] C long long % Python @ int # 7Y =7 bAZLHT 2,

K (int) [unsigned long long] C unsigned long long % Python @ int 7> =27 MAEHT 2,
n (int) [Py_ssize_t] C ® Py_ssize_t % Python O A 7Y = 7 MTEHL ¥,

c (REH 1 D bytes) [char] N4 FERTEED C O int &, £X 1 ® Python @ bytes A7 =7
MIZEBRL T,

C(RT 1O str) [int] XFZERITEHD C D int 2, £ 1 ® Python O str A7 =7 MTEHL
EScan

d (float) [double] C @ double % Python OFEI/NIAEICEHL 5,
f (float) [float] C @ float % Python DJFEI/NEAEICEIL £5,
D (complex) [Py_complex *| C @ Py_complez ii&{k% Python OERFANCEIL 7,

0 (object) [PyObject *] Python 7> =27 +Z2FZ2MATIWCHELET (LLL, 2RIV M1 A
YIVURYIMLET), LA T 27 MH NULL KA Y X DGE. ZO5IEERT 2DI12fio
TSP DOMEPH LN LT =R 7DODRETH 2 LIREL T, fisfzty PLET, EoTZD

o4 B6EI-F1UT1



The Python/C API, YJ—2X 3.7.17

¢ ¥ Py_BuildValue() & NULL 23R L ETDHIAMIEH L ER A, Bl E £72EH LT iud
SystemError Zt v FLET,

S (object) [PyObject *] 0 ¥FIU TS,

N (object) [PyObject ¥] 0 XFUTT, 7L, A7 27 FOBRATVY I E2A V7YXV M LERA
FI7O2 7 bV A NADF TS 27 bary A 27X LI > TERI ATV RIHBEI
fERITS,

0& (object) [converter, anything] anything % converter BA¥% /1 L C Python * 7Y = 7 MIEHL %
T ZOBEIE anything (void * ¥ HOBITRIFIUIHRD FHA) 5IBUC L THROEHIN, 7 #
7272 AT 27 MR, RBRUZGEICIE NULL 2 BT X511 LRIk D £8A,

(items) (tuple) [matching-items] C DfED 572 55 %, [FlCEEHZFD Python DX 7 A ZE
LT,

[items] (list) [matching-items] C D572 2H045% . A UEZRLZRD Python DV R MIEHL
9,

{items} (dict) [matching-items] C DfE7> 572 55 % Python OFFFICEML 9, —HDRTH 5
%% C OfER, ThzhF—BIUHEL 2> THEFITENE N E T,

BTN T 25 —»4EL 5 &, SystemError fil#f%+t v LT NULL 2K L %7,

PyObject* Py_VaBuildValue (const char *format, va_list vargs)
Return value: New reference. Py_BuildValue() EIUTTH, AIERESIEBDRD DIT va_list Z31F
Hh %7,

6.7 XFFDEHRLENL

Bipzf e . FERXLSCTHIHT D720 D REEEE,

int Py0OS_snprintf (char *str, size t size, const char *format, ...)
EHXXFH format EBIMDSIED S, size N4 M EBI RV FESN% str 1ICHI1L £ 3, Unix man page
D snprintf(2) ZZMMLTLIEE W,

int Py0S_vsnprintf (char *str, size_t size, const char *format, va_ list va)
EFTFH format ERIZERESIEY A b va 5. size N4 P ERBEZ LW TFHNE str i1 L E 3, Unix
man page D vsnprintf(2) ZBMML TLZEW,

Py0S_snprintf() & Py0S_vsnprintf() \FFHE C 74 75V D snprintf() & vsnprintf() BI%Z v 7
LEd, ThooBBOEHNZ, CEES A 77 UMRRIAEL TWiEnwWa—F—Fr —XATOEFEZRIET 22 &
T,

INHD 7 v SERIE. RS 2 BT str#f*size-1] VI '\0' THEZEERIELFE T, (str DRED '\0' %
BT size N PAFEREXAAFTRA, str I= NULL, size > O, format != NULL ZZER L 3,
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% L vsnprintf () ORWT' T v M 75— LT, UIDIETEZETF B DITRERNY 7 734 XD size & 512 N
4 P& RELHEEL TWIUR, Python & Py_FatalError() T abort L&,

IS OBMOREDE (U TFTE o & LET) BT OBk 37

e 0 <=1rv < size D& F, ZMPNIHIIL T, (BRED str*[*r] iIZH 2D '\0' ZFRNT) rv KT str

iz,

e TV >= size D X, B NZUIDED LN TED, T 2720DI1ZF rv + 1 NA "R EF o722

ERRLET, str¥f*size-1] & '\0' TT,

e TV < 0 DX EX, MPEVWI LRI oLTT, ZOBETD strf*size-1] 1& '\0' TFD str DZ

NN DI FIIRERTT, T —DIEHLRFERIEZ TS v 7 1+ — AMRETT,

BUT o BA%E locale IRRIF 7237570 & BIAEN D ZRZAT IRV E T,

double Py0S_string_to_double (const char *s, char **endptr, PyObject *overflow _exception)

X7 s % double ICEHL F§, KM L7 XX Python OBINZFHEXETE T, ZITANLNBE T
Fi&. Python @ float() A YR+ 7 ZMRZIFHF 2 XFFNHEILL T, s DIETHE KEBIZZEH
FWDH o TEREZVEWIHIBERLD T, ZOEHIIRIEDO 7 —IKIFL 28 A,

endptr A NULL O5E. ZHIISCFIN R L TITORE F, CFEFIDIE L W/ NS B DRI
o TWRWEAIX -1.0 2B LT ValueError #¥HAEXHF T,

endptr A% NULL TIEWEE, XFH 2 RIRER I TEHAL T, *endptr ITHRAIDEHLX LR D o 72 FA
DRA VY RERAL ET, XFHNOFFBNTIE L NFE NI R DR BIH D 5 72358, *endptr % LFH
DFTNCFEE LT, ValueError 2HAEXH, -1.0 ZIRLF T,

s 2% float 1T LUTNRWVIZE R EZWEZRI L T0GE, (BIZIE, "1e500" 132 DT T v b7 5 —
LTREITEZEHA) overflow_exception % NULL 7% & Py_HUGE_VAL (ZHEY)RIFS 2T TRL E5,
DB E L overflow_exception (& Python OISt A 7Y = 7 b ADKRA Y X TRIFNILRST. 2D
N REZET -1.0 ZIBRLET, E55DHAETDH. *endptr IIFEMINT(EDER DR DT
NDRA ¥ RHPFESNET,

ZFHLAND T 7 —PEWRICHAE L25E (B 21F out-of-memory =7 —), 7% Python DI % FE
LT-1.0%RLET,

N— g » 3.1 TE.

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

double wal ZI§E X N7 format_code, precision, flags WZFHDNWTXFINCELRL 3,

format_code % 'e', 'E', '£', 'F', 'g", 'G', 'r' DN TRIFNUUIED ¥ A, 'r' DIFE. precision
0 ThRINERS T, EmREINAET, 'vr' 74—~y ba— NIEHED repr() 74+ —~<v M EFEEL
TVWET,

flags 1% 0 >, Py_DTSF_SIGN, Py_DTSF_ADD_DOT_O, Py_DTSF_ALT 2», 26D or ZH-7bDTT:
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e Py_DTSF_SIGN ¥, val DVATHVWY ZHHINEXFZEHIIOT LI ZEKRKL ET,
o Py_DTSF_ADD_DOT_O0 X FHHBEED XS ICHR ARV e 2 RAEL 5

o Py _DTSF_ALT & 7alternate” 7 + —~ v ML — L Z2@AT 2 2EBEKRL 5, X
Py0S_snprintf() @ '#' FEEESWL TLZEW,

ptype H% NULL THEWIE G, val 2P HRE. LEEK. NaN © £ 21 b T, Py_DIST_FINITE,
Py_DTST_INFINITE, Py_DTST_NAN DWW AICHEINE T,

R D EIZ 2 O SCFHIDIIN S LTz buffer ~NDRA ¥ Zh ZEPRM L 72355513 NULL T, FOH
LMNE. BRI N T % PyMem_Free() %o THRT 28ERHD 75,

N—a v 3.1 TEM.

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

R /NS 7 I L 7 ST, RTINS 2 B 2 DI stremp O ERICENEZ L 5,

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

6.8 VLY ar

PyObject* PyEval_GetBuiltins()
Return value: Borrowed reference. IfEDFEIT7 L —LHNDE N b4 Y DOFEED. b LETHFDO 7L — A
DRFIUIAL » FIREBDA &2 TV ZDENL A U REEZIRLET,

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

PyObject* PyEval_GetGlobals()
Return value: Borrowed reference. BIfEDFIT 7 L — 2D 70— \AVEHOEE,, ETHO 7L —20
2 AUT NULL 238 L %9,

PyFrameQObject* PyEval_GetFrame ()
Return value: Borrowed reference. BIfED AL v FIREED 7 L — %R L5, HEERTHO 7L —20
AU NULL 2R L E T,

int PyFrame_GetLineNumber ( PyFrameObject *frame)
frame BPEBREFAITLTWBITHESERELE T,

const char®* PyEval_GetFuncName (PyObject *func)
fune BB, 7R, A VARV AF TP 27 N THIUEZ DR, £ 5 TRITNUZL funec DRIERL
S
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const char* PyEval_GetFuncDesc (PyObject *func)
func OBNARIFS 5. fRESCFH (description string) iR L £, R DI, BEE XY v Mg LT
”()”, ” constructor”, ” instance”, ” object” T3, PyEval_GetFuncName () &#AEXNTFER, func D
PRI D £,

6.9 codec LX) &HR— MR

int PyCodec_Register (PyObject *search_function)
F LW codec MR EEIRL £ 3,

BEWER Y LT, ZOBBUI encodings Sy 7 — I WHEITHBEEBDIEIICEKE S X512, ¥n—-FaNT
WaEWEEER—-FLET,

int PyCodec_KnownEncoding(const char *encoding)
encoding D7z DEFR X7z codec DFETALEINPIHLT 120 0 BIBLF T, Z OBEBUIH K
HLET,

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

encoding WG CTROD o722y a—XBBUCXT LT object ZELEF T, 77—V RY YT XYy R
errors CTIEEL 3, errors X NULL T% &<, ZDHFAHIEZD codec DT 7 L DX Y v FHHH X
NET, TV a—XBERO»LRH - 735E1E LookupError # FAEX VT E T,

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

Return value: New reference. NAHD codec R—ZAD 7 a—F APL

encoding WG CTHRODP o727 a—XBEBIZN LT object ZELET, TT—NYFU T XYy R
errors TIEEL F T, errors X NULL Td k<. ZDHEEIEZD codec DT 7 # NV FD XY v FHF|HE
NET, 7A—XDEDD B2 - 723E1E LookupError ZHBAESIEE T,

6.9.1 JO—7 v 1% API
T OBETIE. XFF encoding (&2 TNCFITEWT 2 2 2T, MBI, KXFNLFZEHRLUBRE L
F5, a—T v IR0 LRWEE, KeyError ##%E LT NULL 2R L ¥ 7,

PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. 5% &7z encoding DT> a2 —XEBERL 7,

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. 5-Z 537z encoding D7 2 —XBEAERLET,

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

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

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

Return value: New reference. 52 547z encoding @ StreamReader 7 7 7 b VEAKEIRL 3

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

Return value: New reference. 5-2 5317z encoding @ StreamWriter 7 7 7 b VA ZRL 3,

6.9.2 Unicode T5—/\>>KRSHAL XM API

int PyCodec_RegisterError (const char *name, PyObject *error)
TNV RADDD A=y ZEE error & name THERLET, ZOa— "y ZEKIX a—
Ty IHLYA=FTERVWYF/TIA—FTEROAAL MEBELLERIC, ZO0xTrya—F/7a—FH
BOMUH LT name PMEESI N TV SR ENET,

a— 1N vy 7 1 o ®5 ¥ ¥ L T, UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError D ¥ NpDA VARV AEZZITWMD T, ZOAL YRR AZIMED D
B3FHNRNA FHNCBET 2TEHE . ZDOIRONFAHFOLA 7y FEFo TV, (ZOEHREIUTS
% 12 DBIBUTONWTIE Unicode FINA TS Ok BB LTIV, ) a =Ny Zi3E 75
EREXEZD, 2BEROZX INVICHED Y — 4 > 2DRE L encode/decode % BT 2 7LD FHIHF D
A7ty P RIEHERHL TELET,

BIHL7=6 0%, 27—k -1 2IBRLE T,

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

PyObject* PyCodec_StrictErrors(PyObject *exc)
Return value: Always NULL. exc Zfiffe L TREZIEF T,

PyObject* PyCodec_IgnoreErrors(PyObject *exc)
Return value: New reference. unicode T7 —%2fil L. RED AN Z XXy L E T,

PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. unicode L7 —% ? % U+FFFD TE X2 £ 7,

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 7 —% Ny 7 X7 v aX X —7 (\x, \u, \U) TE&
EFHZET,
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PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. unicode encode =7 —% \N{...} TE=#I F73,

N—a ¥ 3.5 TEM.
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SEVEN

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 \E NULL TH > TR 53, 5IBEZRLEL LBROWHEIZZEDO X I fioTL X0V, kwargs 1% NULL
THHNEEA,

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
EZoN 258 dIPFEHLET, 5B ERGEIE. args & NULL THOEE A

B L7 LoEREIRL, RBRLZZ6H0 22X L NULL 23R L E3,

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

PyObject * args 7213 Z5|BUCIETIHEIX. PyObject_CallFunctionObjdrgs () & DEWGIETH B
TERERZTBVTLES W,

N—=a ¥ 3.4 TEHE: format DB char * DOEEINFE Lz,

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

Return value: New reference. 73 =27 b obj D name WO HAIDXY v K&, W20D C 518
BRI LES, CHIEBERINVEERT S Py BuildValue() FERD 7 # —~< v b XFHITitbd
INTVET,

format 1Z NULL TH k<. 518D ERZ 6NV ERLET,
B LTz G L OfERZIR L, KRIL 72 5B 235 H L NULL 23R L 55
ZAUIRD Python DX & R TF: obj.name(argl, arg2, ...)

PyObject * args 723 25 18UCIETHEE. PyObject_CallMethodObjArgs () 23 & DHWITIETH 3 Z
LEHZTBWTLEE N,
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N—=T a3 3.4 TEH: name ¥ format DTUDS char * HOEHEINFE LTz,

PyObject* PyObject_CallFunctionObjArgs (PyObject *callable, ..., NULL)
Return value: New reference. WEUMH LATHEZR Python 72 = 7 b callable Z ] ZEIED PyObject*
Sl e SO L 5, 5IBEFNEKRREIC NULL A0 WAZBED 7 X 2 LTEZ £T,

RN L7z SRR L DFERZ IR L. KL 72 56154 2% U NULL 23R L ¥ 3,
ZAUIRD Python D& [FAFTF: callable(argl, arg2, ...) o

PyObject* PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ..., NULL)
Return value: New reference. Python A7z 7 b obj DAY v FENFUHLEST, XV vy FHIE
Python X534 7Y =27 b name THERXET, AIEBMED Pyobject* 5L I IHENET. 515
FNIAREIC NULL 23DV AIZREHD 7 X 2 LTEHEZ T,

N7 PO L ORRZIR L, KRR ofstZXH L NULL 28 L £9

Py_hash_t PyObject_Hash(PyObject *o)
AT o DNy afHEHBELTGRLES, KT 5L -1 ZRL %79, Python @3 hash(o) &
FLTT,

N—=Ta v 3.2 TEHE: RDEDED Py _hash_ t I DFE LA, ZOEIX Py ssize t tALH A4 X%
OB BT,

Py_hash_t PyObject_HashNotImplemented(PyObject *0)
type (o) 23Ny ¥ 2 FRA[RETH % Z & %/R"T TypeError i E L. -1 ZIRL ¥ T, ZOREUIL tp_hash
A8y MM NIz JIIRRRBNZZT, ZD type BINy S a RARETHE I VX T X
IR R L £3,

int PyObject_ IsTrue(PyObjﬁ(*/ *0)
o MEERTLAREZIELEICIE 1 &2, 25 TRHRVE X IZIX 0 %2RLET, Python @R not not o &[A
LT3, KT 2L -1 iR Li‘ﬂ'o

int PyObject_Not (PyObject *o)
o MEERRIT LAREZHEICIT 0 %E, 25 THRVEZICE 1 ZBLE T, Python DX not o XA LT
T, KT aE -1 IRLE T,

PyObject* PyObject_Type (PyObject *o)
Return value: New reference. o 78 NULL TRWEH, A7 =7 b 0o DAY =7 MENTHYE T 284
TV MR LET, KT 3L SystemError ZiEH| LT NULL %2R L %3, Python O3 type (o)
EHELTY, ZOMBUIIEDEOZRBAD Y b2 A Y URXRYMLET, BRIV EDA VT U X Y I
WBETRHRWVIRD ., KD TWT PyTypelbject* BIDRA ¥ X% iR T HKFLE o->ob_type Db D IZ
FSHBERL DY THA,

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
FTI 2T b o, type D type DYV T RA T THBEZICEEZRLET, ¥556DF7 X X% NULL T
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HoTIFHD XEA,

Py_ssize_t PyObject_Size(PyObject *o)

Py_ ssize_t PyObject_Length (PyObject *o0)
0 DRIERLET, RELATVzI b o By —ryRBFutare~y 7870 b aL oz
HLTWaHE, =7 YR LTORIZELES, T7-»4EL 2L -1 ZIRL £7, Python &K
len(o) R TY,

Py_ ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t default)
ATV 0o OMEDRIZELET., RIICHEBEDOREEZ 2, RIZ __length_hint__() %2ffioT
MEORZZ, ZLTRRBRIZT7ANVIDHEZEZS L LET, ZDBEIE Python O3\ operator.
length_hint(o, default) ¥FU T3,

N— g v 3.4 TE.

PyObject* PyObject_GetItem(PyObject *o, PyObject *key)
Return value: New reference. &7 =2 b key G35 0o DEFREZRLEF, KT 5L NULL %K
L %7, Python @3 olkey] ERILTT,

int PyObject_SetItem(PyObject *o, PyObject *key, PyObject *v)
AT key Al v WHIAMTITE T, KT 2B 2EHL -1 ZRLUET; 32 0 ZRL
%9, Python ®X olkey] = v EFIL T,

int PyObject_DelItem(PyObject *o, PyObject *key)
FTT 2T 06 key KT AMIMIIZHIRLE T, KT 2 -1 ZIBLE T, Python DX del
olkeyl EFILTY,

PyObject* PyObject_Dir (PyObject *o0)
Return value: New reference. Z DB Python DI dir(o) ¥R UT, A7V 27 FOEEELITE D
BTTVBRLFHPHRDZVAL (EDHBEDHDET) ZIRLET, =7 —DHEICIE NULL ZIRL 7,
51¥0% NULL 12§ % ¥, Python 2B} 3% dir() &R, ﬁfwn—ﬁ»t%m%Lbi?*_w%a
T T 4 TIRFEITT L — L2 AUK NULL 23R U K25, PyErr_Occurred () 3R %ZIEL 9,

PyObject* PyObject_GetIter (PyObject *o)
Return value: New reference. Python O iter(o) HUTT, 5l8IC o724 7Y =7 M 2%
AT V=R AT 27 PRTTRATL—RDGEITIIA TV =27 VA RZERLES, A 7527
b DIRAGIIEARAIRE T & » 7235 121E TypeError 35 LT NULL %R L £3,
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7.2 HEE O )L (number protocol)

int PyNumber_Check (PyObject *0)
A7 =227 b o HBEM T 0 b arzREL TWAHEIC 1 ZIBL, 25 ThVwE 3Bz ELET,
Z OBIBITFOH LIEEICERII L %9,

PyObject* PyNumber _Add (PyObject *ol, PyObject *02)
Return value: New reference. /RIS 2% ol & 02 ZIMALLMERZIRL., KKT 2L NULL ZiIRL ¥
3, Python @3 o1 + 02 XA LT,

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. [T 2 & 0l 725 02 ZIBE LR EIR L, KT 5 L NULL Z:RL
3, Python @R o1l - 02 ERILTT,

PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. M5 & 0l & 02 ZRBLLERERL, KT 2L NULL #iBRL ¥
3, Python ®F o1 * 02 R T,

PyObject® PyNumber_MatrixMultiply(PyObject *ol, PyObject *02)
Return value: New reference. [T 2 & ol & 02 ZATHIRE LR EZIR L, KT % & NULL iR L
F 3, Python DX ol @ 02 EF LTI,

N— g > 3.5 TEM.

PyObject* PyNumber_FloorDivide (PyObject *ol1, PyObject *02)
Return value: New reference. RT3 & ol % 02 THRELLUAETEEZIEL., KRBT 3 & NULL ZiKL
9, 7 AR BEETORRE LR T,

PyObject* PyNumber_TrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. {3 % & FEMTL 0ol D 02 12 X 2FREMEITN T 2 2 Y 0l
(reasonable approximation) #iK L, KF % ¥ NULL iR L EF, 2 TOFELE 2 2HEMe L TERHT
% DIFAAIRER 7= HEDOTRE/MNERENR 7 EBE” LR TEEEA, 20D, RHHEHILICKR
DEF., ZOBBICODEREE LR FE/NMNROEZERTZ DD T,

PyObject* PyNumber_Remainder (PyObject *ol, PyObject *02)
Return value: New reference. {5 % & ol & 02 THRELLRERZIRL, KKT 2L NULL #iRL ¥
3, Python ®X o1 % 02 ¥R TTI,

PyObject* PyNumber_Divmod ( PyObject *ol, PyObject *02)
Return value: New reference. fAABBE divmod () #ZBML T 72X W, KT 52 NULL 2R L %
3, Python @3 divmod(ol, 02) R LTT,

PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. fAAABIEL pow() 2B LTS W, KT 2 L NULL ZIRL %3,
Python @3 pow(ol, 02, 03) R UL TT, 03134 7> a ¥ TY, 03 BEMI B2\ S, Py_None %
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ANTLZEW (03 12 NULL 2T &, RERXEY 772 2A%5|&ERITIeDBHD ET),

PyObject* PyNumber _Negative (PyObject *0)
Return value: New reference. {52 o DN ERIEZIRL, KT 5L NULL ZEL %73, Python
@it -0 Z [EJ L"Gj—o

PyObject* PyNumber_Positive (PyObject *0)
Return value: New reference. 135 o 2iRL., KT 5 NULL %R L ¥3F, Python O +o &
RT3,

PyObject* PyNumber_Absolute (PyObject *0)
Return value: New reference. J{EH$ 2 ¥ o DHffEZIE L. KBF % & NULL 2R L %3, Python @
A abs(o) EFEULTT,

PyObject* PyNumber_Invert (PyObject *o)
Return value: New reference. 155 ¥ o DY v b HfiK#x (bitwise negation) iR L. KT 3 &
NULL ZiR L %9, Python OX ~o LR LTT,

PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. [T 3 & ol % 02 P ES 7 F LIMERER L, K3 % L NULL iR
L ¥, Python D3 o1 << 02 ¥R T,

PyObject* PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. [R5 3 & ol % 02 120AS 7 b LIMEREZIR L. KRBT % & NULL %R
L %73, Python DX o1 >> 02 LR T,

PyObject* PyNumber _And (PyObject *ol, PyObject *02)
Return value: New reference. JMIT %L ol ¥ 02 ® 7 ¥y MHAFHHEME (bitwise and)” ZiIBR L. KK
35 NULL 2;RL %3, Python DX o1 & 02 XFIU T,

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. [R5 % ¥ ol & 02 @ 7 ¥y b HEHHAVEREER (bitwise exclusive or)”
ZIRL. KRBT 5L NULL 2R L %9, Python O ol ~ 02 LR UTT,

PyObject* PyNumber_0r (PyObject *ol1, PyObject *02)
Return value: New reference. [E3 2% ol ¥ 02 ® 7 ¥y M HGEHHEAM (bitwise or)” ZiIBR LK T 2
¥ NULL #;BRL %3, Python DR ol | 02 ERILTT,

PyObject* PyNumber_InPlaceAdd(PyObject *ol, PyObject *02)
Return value: New reference. I3 % & 0l & 02 ZIME LIAERZR L, KT % & NULL ZiRL £,
0l 7% in-place HEZ Y R— b T 354G, in-place HEZITWE T, Python DX ol += 02 EFH LT,

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. [T 5 & ol 25 02 ZHE LR EZR L, KT 5 NULL Z3RL
F3, 0ol B in-place THEE I R— T 35HA, in-place HEZITWE T, Python DL o1 -= 02 EFIL
T3,
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PyObject* PyNumber_InPlaceMultiply(PyObject *ol, PyObject *02)
Return value: New reference. 1T 5 & 01 ¥ 02 ZFRELIMEREZR L, KT 5 & NULL ZiRL £3,
ol 7% in-place HEEZ YV R— 3 254E. in-place HEZITWE T, Python D ol *= 02 ¥R LUTT,

PyObject* PyNumber_InPlaceMatrixMultiply(PyObject *ol, PyObject *02)
Return value: New reference. fRIT 2 ¥ 0l & 02 BITHIRA L /AR ZR L, KBS % & NULL 23R L
F5, ol B in-place HEE VI R— +F 354, in-place HEEZITVWEF, Python DX ol 0= 02 X[FL
T3,

N— ar 3.5 TEM.

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. [R5 3 & ol % 02 THRELUMETEEZIRL., KT 5% & NULL %R L
9, 0l B in-place HEEZ YR — T 3354, in-place HEZITWE T, Python DX ol //= 02 & [A
Db(\‘j—o

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. I3 2 &, BFENIR ol D 02 1T X 2FREMITN T 22 Y b0
(reasonable approximation) Z:R L. KT 52 NULL Z:RL £3, £@TOELKE 2 2EH LTERET
5 DEAARe 7=, HEOTRE/ MR 7 ELE” LR TEREA, 2D%D, BRYEHALICKR
DET, ORI OOBKETE L. FEVNUROEZIRTZ DD FF, ol B in-place HEZ
PR—+T 254, in-place HEEZITWE T,

PyObject* PyNumber _InPlaceRemainder (PyObject *ol1, PyObject *02)
Return value: New reference. liMI§ 5 ¥ ol % 02 TRELLFIRZERL, , KMT 5 NULL 2R L ¥
Fo 01 B in-place HEZE YR — T 254, in-place HEZITWE T, Python DX o1 %= 02 AL
T3,

PyObject* PyNumber _InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. fAAABE pow() 2B LTS W, KT % & NULL ZiIRL %3,
ol B in-place B % 3R — b T 25E. in-place HEZITWVWET, ZOBEEIL 03 5% Py_None DFEIX
Python X ol #*= 02 FEUT. ZNLANDEEIX pow(ol, 02, 03) @ in-place fRTF, 03 BMHX
B2k B, Py None # ANLTL 72 W (08 I NULL 2T 2, RIERXEV 7 7R EF|ERIT L
BHHET),

PyObject* PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. JRIIT 5 & ol & 02 12 ES 7 F LIMEREZR L, KRBT % & NULL %R
LET, ol B in-place HEZVR— T 2545, in-place HEEITWE T, Python DX ol <<= 02 ¥
FHLT3,

PyObject* PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
Return value: New reference. JRIIT 3 & ol % 02 120AS 7 b LIEREZR L, KRBT % & NULL %R
LET, ol B in-place HE %Y R— b T 255, in-place HEZITWE T, Python D ol >>= 02 &
FLTY,
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PyObject* PyNumber_InPlaceAnd (PyObject *o1, PyObject *02)
Return value: New reference. [R5 ¥ ol ¥ 02 ® 7 By M HAEHEAE (bitwise and)” Zi& L. kK
T5& NULL 2R LE T, ol 25 in-place HEZ Y R— b T 355, in-place HEZITWVWE T, Python D
ol &= 02 XF LT,

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. 8BNS % ¥ ol & 02 @ 7 ¥y b HEHHAVERELA (bitwise exclusive or)”
ZiRLU, KT 5 & NULL 23R L ¥3, ol 2% in-place HE % VK — b T 255, in-place HEZITWVWE T,
Python @ o1 ~= 02 X[ LT,

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. ST 3L 0l £ 02 @ 7 ¥y bHMFREA (bitwise or)” 2R LK T %
¥ NULL 2R L ¥, ol A in-place EEZ YK — + 3 255, in-place HEZITWE T, Python DX ol
= 02 LA LT,

PyObject* PyNumber _Long (PyObject *0)
Return value: New reference. JRIN$ % & o ZREEICEHL 72 DER L, KKFT ¥ NULL iR L £,
Python @3 int(o) ¥R LTI,

PyObject* PyNumber_Float (PyObject *o0)
Return value: New reference. 81T % & o ZIFBE/IMNEREBICEI L /b D %R L, KT 2 & NULL %
IBL %73, Python O3 float(o) LR LTI,

PyObject* PyNumber_Index (PyObject *o0)
Return value: New reference. o % Python O int BUCEHLL, L7126 ZDEEZRLET, KRLES
NULL 23R X, TypeError B 2EH XN E T,

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. base HERUZEHLINTEER n 2 FFN e LTRUE T, base 518U 2, 8,
10 7213 16 DWIITRIFUILD TR/ A 820 8 16 1DV T, BRI N5 FHDIETHICIT AL
~—75— '0b' ., '00" E/id '0x' 2 ENFIUTEEINET, HL n A Python D int BTRIFIUI,
%3 PylNumber_Index() TEMINET,

Py_ssize t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
o R Y UTHRIRAIHESS o 72358, Py_ssize t OMEICEIL OGRLE T, MOEHLBEKLZ S, il
ArEH I, -1 PRI NET,

H L o 23 Python @ int IZE#TE /=D, Py_ssize t NDEHA OverflowError 1272 35813, exc
S THE X NE (Fi#lE IndexError A OverflowError) OFIANZ X L E T, b L. exc 23 NULL 7
5. BsEZ ) 7 X T, EPEDEEE PY_SSIZE_T_MIN N, IEOHAIE PY_SSIZE_T_MAX ~\ kiR
SNFET,

int PyIndex_Check ( PyObject *o0)
o WA VT v I RERTHB5E (tp_as number #HEAD nb_index 21y FHF 5 TWAHE) IT1
ZEL. 22 TRHRVWEEIC0 ZIRLET, ZOMBIXHEICHNL X7,
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7.3 =7 >R 70Ok )L (sequence protocol)

int PySequence_Check ( PyObject *0)
AT b= AR Ta b alERELTVWREEIE 1L 2. Z5TRVEEIE 0 ZEL ¥,
__getitem__() XY v FZ&FD Python 7 7 2120\ TIE, FN6H dict DF T 275 ATRWVWED, 1
ZERFTOWRHERLTILZI WV, 257228 —Rr —ATR ATV =7 IR OMBED X —%2Y
— L TWE22HFT 2 DBFAREE DL LTS, ZOBBIIEICEIIL £3,

Py_ ssize_t PySequence_Size (PyObject *o0)

Py_ssize t PySequence_Length(PyObject *0)
BNT 2= YR o FDATY 27 POBEIREL, KT 5L -1 ZIRLEF, 24U, Python ®X
len(o) RILIZIRD 7,

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. [KH15 3 ¥ ol & 02 DY (concatenation) ZiR L. K3 % & NULL %
IBLUEF, Python DK o1 + 02 XFEIL T,

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. fRIT B AT 27 F 0 D count [MFEDIRLEIRL, KMT 2 & NULL
iR L E T, Python D o * count X[H LTI,

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. [R5 % ol & 02 O (concatenation) ZiRX L, KHF % & NULL %
BLET, ol 2 in-place HHE%Z VK — 354, in-place HEZITWE T, Python O o1 += 02 &
FUTTY,

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. FINT 247 =27 b o D count MFEDIRLEIR L, KT % & NULL
FRLET, o in-place HEE Y R— T 258, in-place HEZITWE T, Python DX o *= count
LHELTY,

PyObject* PySequence_GetItem(PyObject *o, Py_ssize_t i)
Return value: New reference. 835 ¢ o O i HFHOEEZIR L, KT % & NULL ZiR L %79, Python
DR ol[i] EFLTT,

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference. lNI3 2% o @ il 25 i2 FTOMDRAT A RERL, KT %L NULL
ZIRL ¥ 3, Python D o[i1:i2] ¥R T,

int PySequence_SetItem(PyObject *o, Py_ssize t i, PyObject *v)
oD i HFHOERIZ v ZRALET, KT oL, IS ZEHL -1 ZRLET,; f3sL 0 ZRL X
T, Z4UX Python @ o[i] = v AU TT, ZOBMIK v NDOBRE BEHEDFHA

v B NULL DFFIEZDOBEZENHIRINE T, ZOMKEERIEHERETH D, PyObject_Deldttr() %>
DOWLEFELWVWTT,
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int PySequence_DelItem(PyObject *o, Py_ssize t )
oD i ZHOERZHIRLE T, KT 5L -1 IBL EF, Python DX del o[i] ¥R TI,

int PySequence_SetSlice(PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)
oD il 5 i2 ETCOEDAT AR v ZRALET, Python DX o[i1:i2] = v XA LTI,

int PySequence_DelSlice(PyObject *o, Py_ssize t il, Py_ssize t i2)
ST VAFTI T 0D il BB i2 FTOMDRATA ZAZHIFRLET, KT 2L -1 ZBRLET,
Python @3 del ol[il:i2] ¥R TT,

Py_ssize t PySequence_Count (PyObject *o, PyObject *value)
0 1283 value DHBIEE, 370D olkey] == value 743 key DEEERLET, KT L -1
IRL F3, Python O3 o.count (value) ¥ RU T,

int PySequence_Contains (PyObject *o, PyObject *value)
0 1Z value A>TV EPHEL T, 0 DD BEHED value L5l (equal) 7251 1 ZIRL. a4
DEHIIE 0 ZIRLET, =7 —0%ET 5L -1 ZRLE T, Python DR value in o LTI,

Py_ssize t PySequence_Index(PyObject *o, PyObject *value)
ol[i] == value ERAEHMICHEOD oA VT IR i IBLET, T7-DBRETIL -1 ZRELET,
Python D3 o.index(value) ¥ [FLTT,

PyObject* PySequence_List (PyObject *o)
Return value: New reference. ¥ —7 Y AbLIWEAT IV 0o ERCABREROVRANA TV =27 b2
BRLUET, KML7SH NULL ZIBLE T, BRENDZVRAMIFHLAMELNZEDPRIAEENTVWET, Th
¥ Python O3 1list (o) EFFE T,

PyObject* PySequence_Tuple (PyObject *o)
Return value: New reference. > —7 Y ABHBWVNIA T I ITNTHD o LRILNEEFROXR TN T«
7 M:Lbia“o KL 78 NULL 2R L E3, o DX TADHE, HilhSREELET, 2hos;
v EYIRNED A 072X TR L GRL %3, Python D3 tuple(o) FRE T,

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. ¥ —o Y AE1IA T 5 T ND o % “PySequence Fast* 7 7 IV DB
BCHHATEZA T2 P LTRLES, A7V AT —F VRATHA T I 7L THRVIEBEI.
Ayt —Y m Z2HFD, :exec:‘TypeErrort ZiEHUET, KW LS NULL ZiRLET,

PySequence_Fast* 7 7 I VU ORI, o % PyTupleObject F721% PyListObject ¥REL. 0 DT —
R4 =)V RZEET VLR T 50, ZDE5H4MTENATVET,

CPython DFEETIZ, DL o BB —F VAR TIALTHNIIZE, 0 ZODHDEEL T,

Py_ ssize_t PySequence_Fast_GET_SIZE(PyObject *o0)
0 73 NULL T7# <. PySequence_Fast() PRL7A TS =27 v THBZEREL T, 0 DEIZRLET, o
DY A XX PySequence_Size() ZMUIH L THHEHLNETH, PySequence_Fast_GET SIZE() DJTH
0BVAIPETINVTH 2 RELTUHET S0, XDhEHETT,
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PyObject* PySequence_Fast_GET_ITEM(PyObject *o, Py _ssize t 1)
Return value: Borrowed reference. o %3 NULL TZ& <. PySequence_Fast () H%iK

LA 7927 1+TdH
D, 2D i D34 YT ADHEHNICH B LRELT, o @ i HEFHOHERZERL XTI,

PyObject** PySequence_Fast_ITEMS (PyObject *0)

PyObject R4 Y2 DERIZHZT LA ZIBRLET, ZOBETIE, o1 PySequence_Fast() DiRL7=F

T2 7 b THD, NULL THWHDEREL TWVWET,

VA LDIAXHRLEEEIND L&, XT) BERIEROEYNZHEE T 208 LKW

EIHEELT
(TEV, 207D, =T YADEERRELL VAV TF AP TOABRICH DR, Y Xeffio TR
W,

PyObject* PySequence_ITEM(PyObject *o, Py ssize t 1)

Return wvalue:  New reference.

o ® i ZEHOEZRZRL, KT 5L NULL 2B L ¥ 3,

PySequence_GetItem() DEHIRTH D, PySequence_Check() T o BEZIRT L 5 H DML,
BHORAFOFBERITOEE Ao

7.4 ¥y 78770k 3JL (mapping protocol)

PyObject_GetItem(), PyObject_SetItem(), PyObject_Delltem() dBIRL T &\,
int PyMapping_Check (PyObject *o)
AT vy TRIT e b areRELTw s

BROBEIZ 0 ZRLULET, __getitem__() XY v F%ZHKD Python 7 7 RIZOWTik 1 ZRTDICHERE
LTLEEW, ZORZHBHEIZ. RN —RATIEA TS 27 bR EORED X — %R
PHRNT 2 OWARA[RERE LS TS, ZOBBUIEICHRINILET,

AL RAEYRE—FLTWVWAERIZ L #. 5T

—hL TS D

Py_ ssize_t PyMapping_Size(PyObject *o0)
Py_ssize_t PyMapping_Length(PyObject *o0)
BNFT2eAT7927 1 o HOF—OEZRL, KT 5L -1 ZRLES, ZHUd, Python D len(o)
LRICIZZD 5,
PyObject* PyMapping_GetItemString(PyObject *o, const char *key)
Return value: New reference. XFH| key W53 % 0o DEZEZRLE T, KT 5L NULL %R
3, Python O olkey]l LF U TF, PyObject_GetItem() HHBRL T W,
int PyMapping_SetItemString(PyObject *o, const char *key, PyObject *v)

F 7T 22 b o LTXFH key ZMEH v IHIMTTE T, KT 2L -1 ZIRL %9, Python D o[key]
= v Y[MUTY, PyObject_SetItem() bBIRL T ZX W,

int PyMapping_DelItem(PyObject *o, PyObject *key)

AT b oo, ATI 2T key KT AMSBMIZHIFRLE T, KT 2L -1 ZRLED,
Python @ del olkey] ELTT, ZDMEIE Pyobject_Delltem() DFHIFHTT,
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int PyMapping_DelItemString(PyObject *o, const char *key)
FT7T b oo, XFH key ITHAT BXSHTRHIBRL £3, KT 2L -1 ZRLEF, Python O
X del olkey] ¥FLTT,

int PyMapping_HasKey ( PyObject *o, PyObject *key)
~v TG T2 v F— key BROEEIC 1 BRL, 2O THRVEEIIZ 0 ZBLET, ZUdk,
Python @ key in o L &#liTF, Z DRARIFCH LIZEIZHRIIL T,

__getitem__() XY v FOMFUFH LA Z 2FMIIHE N2 Z LIERL T EI W, =7 -2
X212, Kb DIT Pyobject_GetTtem() EfH-TLIEE W,

int PyMapping_HasKeyString(PyObject *o, const char *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__() XYV v ROMUYH LHFR, —RRCFEIIA 7Y =7 b OERHICE Z 2 Flsinfl X h
BZLIEFEELTLEIN, =7 —%2WEIEZICE. D DI PyMapping_GetItemString () &fH-T
{72E W,

PyObject* PyMapping_Keys (PyObject *o0)
Return value: New reference. [T B A7 b 0o DF—06R2VAMNERLET, KT 2L
NULL 23R L ¥,

N—=Yar 3.7 TEHE: YANE. BBV AP LAEEZ T2 RLTWE L,

PyObject* PyMapping_Values (PyObject *o)
Return value: New reference. IMNT 2 X727 b o DEIPSRDZVAIERLET, KT 2L
NULL Z;R UL %95

N—Pa ¥y 3.7 CLHE: DENE BBV AP LARBETIVEZRLTWE L,

PyObject* PyMapping_Items(PyObject *o)
Return value: New reference. JRINT 2 A7 =27 b o DEENI ORI VA MERL, FHFBEF—r
EDRTBA ST BZ T oTVET, KT 5L NULL ZRL 5,

N—a ¥y 3.7 CLHE: DENE, BV AP LB TIVEZRLTWE L,

7.5 17L—%70k1JL (iterator protocol)

ATV —=R%WS DDEEDOBEBEZ=2HD 7,

int PyIter_Check(PyObject *o)
oMATL—=ETa AT R- T ILAIREZELE T,

PyObject* PyIter_Next (PyObject *o)
Return value: New reference. RIGWIR o IZBIF B RDEERLET, A7V =27 ML TL—XThi
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WEBRDEHA (ZhEF v 7T 50FHOH LAIOEETT), BEEMISE- TORWEESE, Filst
My PN TOWARWIKEET NULL 2R L 5, BERENYHITIICT I =24 U288 1E, NULL 2R L.
RELFNEEHL T,

AT L—RXDBRTHRICH > CTREUEZITIL—T2EL L, COa—FRUTDOXSCR23TTT:

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 /\v 7770k 3JL (buffer Protocol)

Python THIAAHER WL DDA TP 227 ME. TEBICH 2 XEVEH E721Z buffer ND7 7 2 %ML F
T TOXSIRATI 27 P LT, HlAAAD bytes X bytearray . array.array @ X 572\ < D0 DHLRGE
BRZETFoNE T, ¥ — FAN—T 4 DI A 75 VIFHGFLBESLBUERNT O X 5 2Rl BNO 012, Zho Y
DRZERTHIEDNTEET,

ZNZNDRMBZNEHE DY T4 VA Z2RBE T, BELREBRRXEIANY 77 b2 W05 @D
FH2zHELET, WOLDRRTRMNT 22 —2{T5 e BRSEENY 77127 78 RT 25 Z ¥
nxEg,

Python & buffer protocol DIEIT C LNV DHHAZREL T, 2070 b aiEZo0flE2dH b %3

o T AMITIX, HBEUI, ZDATI I bOTBIZHZ NNy 7 71T 2B MERMTEZ 2 "buffer 4
VEIx2— A" BRIV AR—PTDIEDBTEET, DA YR T =2—RE Ny T 74T MMEER
(buffer object structure) OEICHHL F T
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e MATZMTIE, ATV POTRBRHZET—ZANDRA VY E2{LZ2VLOPDFEVPAHTEET
(e 21X Y v 510D,

bytes % bytearray KE¥DI Y INLAT I =7 NI, WEHD Ny 7 7 —% A MIOIEXTREL 5, A
ML DR S FIHTEET T, HlZIX, array.array DT 2 BRI ILF AL MEIZRZ ZBHD T,

buffer 1 ¥ % 7 = —ADFHED NI, 77 A4 NVA T =22 FD urite() XY v FTT: buffer £ VX7 = —
A%BLT—HONS MIERETEZEART T2 TH 7 7 ANVKEZRAD I N TEFE T, write(
X, 20518 LTEXINIA T2 POAFERINT 2HAM LER 7 7t A0AZHEE LT 05
readinto() D LI RMD XY v FTIX ZD5IMOABTIIN T 2HXIAAT 7L ADRETT, buffer £ &
7x—RRZED, ATV =7 MIHAEEWIT, SAHLEANY 77 D7 7L REFFAIT 2 hTh L bEGRT
EZEIRT DN TEET,

buffer 1 > %7 =z —ZDFHEICIE, NRELZ2A T2 ONY 7 7% B(2 D0 ENDHH T
o IELWEIBT PyObject_GetBuffer() ZMFUHT;

o Pydrg_ParseTuple() ((7:B3ZDREIBEDV D) & y* . wx £721% sx format codes DWVWFThnrt b
CREOTHY S,

B 5D —ATH, buffer 230 E 4 { 725 720HI1C PyBuffer_ Release() ZFFUH X RITNRRD THA, Ih
ERDE. VY =RV =D K5 RkkA RBICORE2BNDDH D 5,

7.6.1 buffer #&&&

Ny 7 7B (F72EEMIC “buffers”) EHIOF 7Y 27 DAL F Y F—X % Python 70 27T <Icigfit s
ZDIZEHNTYT, ZHEER, Eeabt—Xo54 >y 7B LTHHATEES, ZOXEY Tuy 7 2ZRT
LHRERHS Z T, YART—XTH L THEEI Python 7R < IBMET 223 TEE T, XEVIZ
C IERORKERBEINER S LOLEEAL, ARV—=T 4 VI TRATLAIA T I VICETHOXEY 70y 7
HLNFHAL, BEILT—ZZ2XA T4 TDA VX EVERAZITETOIMEHIN2 20 LOATEA,

Python £ Y X 7)) R X o THRWINZZ L DT =X IR D, Ny 7 71& PyObject R4 ¥ X TIF# L.
SYTNIE CHERTT, 2070, fERE a = 3ERICHBICITRAE T, Ny 7 7 D—f&iNZRZ v =250
B ZX, memoryview 7Y =7 MBERZINE T,

IIRAR=bENEF TV 27 bEELFEOTOEFHICIE. Buffer Object Structures SR LT IZ&E W,
Ny 77 BBST 3121%, PyObject_GetBuffer() #BIRL T W,

Py_buffer

void *buf
Ny 7774 =L EBRRLTVLMEMEEDRIHZIETRA VX, Ny 772 #tT24 79227 b
TEYEXEY) 7ay JHOEDOMBIZHRD ZET, fIRAIE strides BEIZL. TOEIEZXEY T
Oy ZORENPD LNLEHEA,
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EE A DBE ZOEEXEY 7ay ZOEHEERL 5,

void *obj
IJ7AR—-PERTWVWEATY 27 POHFLVWER, ZREIMEEFICL - THAE S,
PyBuffer_Release() XX o THEIMIZT 7 VA PENT NUILL KRESINET, ZD7 4 —
L FIIEHERY 72 C-APT BSEDR D B & i T3,

PyMemoryView FromBuffer() F7:i& PyBuffer FillInfo() IZX->TT v F&N/z —RHIRHR Ny
77 THRNIE T —ATIE, TDT7 4 — L FIZNULL TS, —RINS, T/ AR-1 47922 M
CONREMEALTERD $EA,

Py _ssize t len
product (shape) * itemsize, contiguous FC# T, THEDOXEV 7Ry 7ORIWXHED £T, JF
contiguous BLFITIX. contiguous BRI a ¥ — I N=GECHEMEN D OEX T,

((char *)buf) [0] 7*& ((char *)buf) [len-1] DHPAND 7 7t 1%, #Hi5elE (contiguity) % &
AES 2V 7 ZAMIE o THIGFENTNY 77 IR L TOAFSNET, ZLDHEIL, ZOX57RY
2 TR W& PyBUF_SIMPLE ¥ 7:\% PyBUF_WRITABLE T,

int readonly
Ny 77 itAHLEHATHZ20RLET, D7 4 —) RIiX PyBUF_WRITABLE 7 Z 27" CHilfflT &
9,

Py_ssize_t itemsize
BR—D57D byte DY 4 X, struct.calcsize() %I NULL @ format fEHIZH U THEH L7
MEREFEUTTY,
EERGIAN: EBEED PyBUF_FORMAT 7 7 7 REET BNy 7 7 2ERLHE, format
1 NULL ICRESINET, LU ditemsize lZITCDT7 +—~< v Mo 72BEEHRFLET,

shape DTFET 2354, product (shape) * itemsize == len DFEADFOHN, FIHEIL itemsize
% buffer ZHL7-DICHATEES,

PyBUF_SIMPLE % 7z1& PyBUF_WRITABLE T%R L 7z#iR. shape 73 NULL Td i, HEEHIZX
itemsize B L T itemsize == 1 L RAIRTNIRD THA,

const char *format
BRE O ONERIEET 5. struct Y 2 — L ZAXA AIED, NUL S TH, ZDHA 2D
{25 NULL 725, "B" (FFEMELAA ) & LTRbhE T,

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

int ndim
XEYD N RTHHNER L TOBRORILE, 0 DHE. buf ZADFEERT 1 DOEEREELT
WET, ZOHA. shape, strides, suboffsets i& NULL THRIFIUIR D FH A,
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PyBUF_MAX_NDIM I RTTEDOFAMMEE 64 1ZHIR L TV 3, AN Z OFIRZEE Lz FIUuIiz D
FH A, ZXRITEFDMHE I PyBUF_MAX_NDIM KITLE TRIKZ B X SICTHNETT,

Py_ssize_t *shape
XEY ED NRXTEHOFEERT, XD ndim TH S Py_ssize_t DHLYITF, shape[0] * ...
* shape[ndim-1] * itemsize IX len EFL K RIFIIRD FHA,

shape Offi% shape[n] >= 0 ICHIBR XL F 3, shapeln] == 0 DFHICFHTIERELDE TS, FHl
& complex arrays ZZIRLTLZE W0,

shepe (JEAR) ECHNIRIHE 22 & 13 FA M LEHA TS,

Py_ssize_t *strides
BERTCBVTH LUWEEZEZ72DICAFy 75254 M ERT. BX ndim @ Py_ssize_t @
BiAl,

A+ T4 MMEE, FEOBBEEETEET, HEDEAITIE, A 74 MGEFE TOWITIREMNTI,
L2 LAAEIE, strides[n] <= 0 O —RZMET 22 e B TE2H4EXH D ET, FHllicoNT
W& complex arrays ZBIRLUTLIZE W,

HEEICE 5T, 2D strides BANZFAH LEHTT,

Py_ssize_t *suboffsets
Py_ssize_t MO BRZHFHFDORE X ndim DECH|, suboffsets[n] >= 0 DHFEIE. n FHDKITIT
o TRIFSN TV AEIZAR A > X T, suboffset {HIZERA ¥ X DB Z R L 7 RITMANA MR
UV ERLTWVE T, suboffset DIEVEDEDILGEIE. KA ¥ X OSBRI IE (HE L7
XEY 70y JNICEERBE I QWD) LW Zeilikh ET,

2 TD suboffset BEMDILGE (D% D BMBRIIAE) LI5HE. D7 4 — L FIENULL (77 4L+
) THRIIUIRD T A,

Z O DRLE|ZRBIE Python Imaging Library (PIL) Tfbh TWE T, 20D & 5 REFITHERICT
IR AT BITHEITOVTEBIZFL Z & i& compler arrays SR L TLIZE W,

HEEIZ L o T, suboffsets EHZFiAH LEHTY,

void *internal
Ny 772t T 2MDA T Y 2 7 P BWNERNCHIF S 2 72D DT, B2, RBEENE Z 0Z#
WEERRI % % o 2 b LT, shape, strides, suboffsets & W o 72EE4H % Ny 7 7 BT % & EICFEIERC
RIS BREPEIPEEH T2 7775 BN TEBLTL LS, Ny 77 2RTWAHNE. 20
EERUTEELTERD F8A,
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762 NyI77VITRANDRALTS

Ny 7 7B HE., PyOvject_GetBuffer() 5> 22T, TI/RAKR—=IFTEATI27 MINy 77 YT R b
kB THELNET, XEY ORENZBEDEMIIZIICO/5720, HBEEX flags 518 EH->T, H
R Z BNy 77 OFEEZIEEL 5,

Py_buffer O®7 4 —/LFiZ, V7 TR ORHIC X > TR 2RI FTITERSNE T,

DOTZXMIEKEFELBEWT 1+ —ILF

TED 7 14—V KX flags DFEEEZZITTIT, FBICIEULWETREZINE T, : obyg, buf, len, itemsize, ndim.

readonly, format

PyBUF _WRITABLE
readonly 74—V FZHIELET, dLID7 7 7DBREINTVEHA. exporter 1F, HFXAA
ATREZR Ny 7 7 RS 20, S HRITAUIERMEZHRE LRTFUIRD FE A, 77 7R ESATYL
WG, exporter 1%, FAH LEH L HEZALIRERANY 77085 L2 L THHOE A,
5L TRET 20 50T L2 TOHEFIIN L T—EBEIRIFERD 8 A

PyBUF_FORMAT
format 7 4 —)VREHEILE ST, d L7 7 7DPREINTVIUE, ZD7 4 =V REIELLSEDRIT
NER D FXA, 77 7DPREINTORIFINE. D7 4 —L K% NULL IKERELRITIRD %
Ao

PyBUF_WRITABLE 1. XDENIHTL 2 D757t d | Mo ThENVEEA, PyBUF_SIMPLE 13 0 L EFRS
NTWB DT, PyBUF_WRITABLE (MR E ZAAVRER Ny 7 7 2 BRTB2HMO 75 7 LTHR S,

PyBUF_FORMAT &, PyBUF_SIMPLE YW DY D757t d | ZMoTHEVWERA, BED7 57 B (FEk
LA M) 74—<v bRBUCHERLTVWETS,
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shape, strides, suboffsets

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

V7T H shape | strides | suboffsets
PyBUF _INDIRECT yes yes I
PyBUF_STRIDES yes yes NULL
PyBUF __ND yes NULL | NULL
PyBUF_SIMPLE 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,

PyBUF_ND

VITAR shape | strides | suboffsets | contig

PyBUF _C_CONTIGUOUS yes yes NULL C

PyBUF __F_CONTIGUOUS yes yes NULL F

PyBUF_ANY_CONTIGUOUS yes yes NULL CH»F
yes NULL | NULL C

7.6. Ny 7 770Ok3JL (buffer Protocol)
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®EVIIX b

BEHEZ2E2THOY 7T MDHEIZ, FIOFTDTY 7 7DHAEDOETHEMNICERINTWE S, @F)7Z X512,
Ny 77 —70 b aLTIEBEIHHIN3HAEOEEE D757 LTIRBELTE T,

RDOT—=TND U TEHGEPRERTHE I ERLET, FHAFIX PyBuffer IsContiguous() ZWFEUHIL
THEHBGELHEST 2HEPHSTL & I,

DOIRbE shape | strides | suboffsets | contig | readonly | format
PyBUF_FULL yes | yes RBELYE | U 0 yes
PyBUF_FULL_RO yes yes WEIRIGE | U 150 yes
PyBUF_RECORDS yes | yes NULL U 0 yes
PyBUF_RECORDS_RO yes | yes NULL U 120 | yes
PyBUF_STRIDED yes | yes NULL U 0 NULL
PyBUF_STRIDED_RO yes | yes NULL U 120 | NULL
PyBUF_CONTIG yes NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes | NULL | NULL C 1720 | NULL

7.6.3 EMLES

NumPy X% )L: shape, strides
NumPy R & A )V OEH| DOFREIINEEIL temsize, ndim, shape, strides TEFHZINE T,

ndim == 0 DFAEIE. dbuf BT X TV OHINE. ¥4 XD itemsize DAS F{HE LTHRRXNE T, Z05
&, shape ¥ strides DM ¥ ® NULL TT,

strides 53 NULL D&, EHNIERED n 2ot C BFl e L TRRRENE T, 5 ThRWEEIE. FIAEEZRD
£ n Ktz 7 72 Lzt i b 8 A:
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ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];

item = *((typeof(item) *)ptr);

FEROEIIZ buf BRXEV 70y JNOEOHFATHIET ZEPAIRET T, T/ AR—X -3 OB HEHT
BIrIZEoTAY 77 DRYMEHERHKE T,

def verify_structure(memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a wvalid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
memlen: length of the phystical memory block
offset: (char *)buf - mem
if offset 7, itemsize:
return False
if offset < O or offset+itemsize > memlen:
return False
if any(v 7% itemsize for v in strides):

return False

if ndim <= 0:
return ndim == 0 and not shape and not strides
if O in shape:

return True

imin = sum(strides[j]*(shape[jl-1) for j in range(ndim)
if strides[j] <= 0)

imax = sum(strides[j]l*(shapel[jl-1) for j in range(ndim)
if strides[j] > 0)

return 0 <= offset+imin and offset+imax+itemsize <= memlen

PIL X%+ JL: shape, strides, suboffsets

PIL 2 X A )VOEHTIEEH OBELZOMIZ, HERTDO L TROBREZIIFT 272DICMB KA VX ERTE
3, BRI, BED 3 XT C A% char v[2] [2] [3] k. 2 RITEHIAND 2 DDRA ¥ X 572 05 char
(xv[2])[2]1[3] A2 ZrdTEET, suboffset RILTIZ. TNHD 2 DDKRA ¥ XX buf DFLFHITHEDIA
B, XEVDEY I THEETE S 2 DD char x[2][3] EHlIZEIEL T,

RDFENZ, strides b suboffsets b NULL THRWEHED, N Xt T v 7 Ak > THREATW3 N RItHES
NOEEANDKRA > & %I TEEETT:

void *get_item_pointer(int ndim, void *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (charx*)buf;

(KDR=212%i<)
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HIDR— % 5D E)

int i;
for (i = 0; i < ndim; i++) {
pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = *((char**)pointer) + suboffsets[i];

}

return (voidx)pointer;

7.6.4 N\ 7 7EEDREK

int PyObject_CheckBuffer (PyObject *obj)
obj B buffer £ ¥ X7 2 —RA%FR-—PLTVWEHEIE 1 ZRL, Z5TRVWEHIZ 0 ZRLET, 1 %
RUE LThH. PyObject_GetBuffer() DMIIT 5 Z L IIMREEEINER A, ZOBBUIHEICHENIL 5,

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
exporter 12 flags TIRE XN JTIET view D2 X5 IWCEKRL EF, b L exporter BIEESI Nz B
DTNy 7 7 ZREETE R WSS, PyExc_BufferError %% L. view->obj % NULL IZF%E L7z LT,
-1 BRI RITNUIRD 8 A

I U7z 8 &k, view D, view->obj I exporter NDHFH LWBIREREL, 0 2ELET, Fx2 A~
KON 77 7aNA XY TRV HR—DATI 27 MTV XA VLT M T 50 —ZXTI, view->obj
& exporter DRODICZDATI =27 b 2ZRLET Ny T77F TPV MEER 22U TR
W),

malloc() ¥ free() D X 5 i2, OH LICH I L & PyObject_GetBuffer() ¥ X127 %
PyBuffer_Release() DU LA RITNZNIERD ER A, o T, Ny 77 DFANFEALS
PyBuffer_Release() MEEIC 1 BIZZ T AR TNUIRD FE A

void PyBuffer_Release (Py_buffer *view)
Ny 77 view KL, view->o0bj OBHAV Y b2 1 DO LET, ZOBEBIEANY 7 7 2HbNL 3
TR RO FWEPHEERIFNIRZRLT, 25 LRVEZROV -7 DEET,

PyObject_GetBuffer() %@L THIFLTWARWVWAY 7 712/ LTI OBEEMNIHT DOEEBENTT,

Py_ ssize_t PyBuffer_SizeFromFormat (const char *)
itemsize D% format PHFHEL TRLET, TOBBIEFFEEXRTVERA,

int PyBuffer_IsContiguous(Py buffer *view, char order)
view TERSINTWVEIXEYD, C AKX AL (order == 'C') D ¥ EH, Fortran A X AL (order ==
'F) ER DL ED, ZOWTND (order == 'A') THIUI 1 ZRLE T, 2N OHEIE 0 2iRL
9, ZOBBEEICHRIILET,
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void* PyBuffer_GetPointer (Py_ buffer *view, Py_ssize_t *indices)
Gz 57 view WIZH % indices HHET XV HFIHEZHUG L £, indices 1% view->ndin HO A ¥ 7'
I ADPBRALEH L TORIFIIRD £8 A,

int PyBuffer_FromContiguous(Py buffer *view, void *buf, Py ssize_t len, char fort)
T 2 len NA & buf BB view IZAV—=LET, fort IZI& 'C' » 'F' IEETEET (Zhth
BB AX AL Fortran AX A VOIEFZR L ET ), BIHKHICIEZ 0. =5 —KHZIE -1 ZIBL %7,

int PyBuffer_ToContiguous (void *buf, Py_ buffer *src, Py_ssize_t len, char order)
sre 5 len NA P RERREIT buf FIi2a¥—L%3, order 13 'C' 703 'F' 713 'A' (C A& A
AR % 7213 Fortran A & A VIEFE £ 7132 0O MHEETE S S, BIILAES 0 05RD, =57—%45
-1 2HED ¥9,

len |= src->len OFE. T OBEIIRBL 3,

void PyBuffer_FillContiguousStrides(int ndims, Py_ssize t *shape, Py_ssize t *strides,

int itemsize, char order)
strides BCHI % itemsize DR E X DEREDNA FHEALD, shape DB % L7z EfnZ (order 73 'C' 725

C-style . 'F' 725 Fortran-style @) Z2 thisl & L THED %,

int PyBuffer_FillInfo(Py buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int read-

only, int flags)
B AW len D buf % readonly IZH - 72 FE Z AR /AR DFRETRHTEINY 77 V7T X MU L

9, buf IIFFSHELANA PFle L THRENAET,

flags BIEUIV 7 TR DX A TR ET, OB, buf BFHiAH LEHLIEESNTOVT, flags I
PyBUF_WRITABLE DREINTWRWRD, FiZ7 7 I ESINZE D IT view BEDF T,

I L7z EiX, view->obj 1T exporter "NDFHLWSBREHREL. 0 ZIRLF T, KBMLZL X1,
PyExc_BufferError %M L. view->obj IZ NULL ZFE L. -1 ZRL ¥7;

ZDOBEE getbufferproc D—E Y LTH S HBEICIE. exporter 3T AR— T 247V =27 MTHE
LETNER ST, 51T flags BEEETICEIRIINERD FRA, £5 TRVWEEIX. exporter 1
NULL TRFUIR D 28 A

7.7 dWNwy o7 77OR3lL

N— a ¥ 3.0 TIEHESE.

NS OBBIE, Python 2 @ Ifuvwy 777 v hai) AP O—# T3, Python 3 Tid, 35 ZD7m +a
MVIFELEEAD, 2x Da—FEBHELL TV L S BB AHXNTVWEST, FriLuwiyZ777Or3)L &
MDD 27 v —BBO LS TIRIZBNETH, Ny 77BN AKR—-FEND e ZTPBFENZY Y-
DEFHMZEET 2 Z I3 TEER A,

WoT. B2F Tz bDNy 77 a—%2HIST %7202, PyObject_GetBuffer() (b LI yx BXUY
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wk 74— v bO—F T Pydrg ParseTuple() ®ZDMWHE) ZMEFH L, Ny 772 —%2@RT 5L 22X
PyBuffer Release() ZEM-UH L F3,

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
KFNR—ADANE LTHZZ5AH LERAXEY LOMEANDKRA Y XERLET, obj 5IEITHE—+
TAYIDORINFNY 77 A BT 2—R2F K- LTOVRITNEZRD A, BNTHL 0 2R
L. buffer & XEY) DABIZ, buffer len ZRNy 7 7 DEIXCHRELET, T7—DBITIE -1 ZiKRL.
TypeError 2ty F LE T,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py ssize t *buffer len)
EROT—22NDTHAHLEHDAEY EOMENDKRA Y X 2R L £F, obj 5IBIFH—~L X >
FPORBFMALLATRENY 774 Y Z 7 2 =R HR—FLTOWRIFNUIRD FEA, KT 2L 0%
B L. buffer #XEVDAMBEIZ, buffer len Ay 7 7 DREIXHRELET, =T75—DIZIF -1 2BL.
TypeError 2ty F LEJ,

int PyObject_CheckReadBuffer (PyObject *o)
0 ME—E T XY Mo RBHBAHLAIRENY 774 VR T7 2 =AY R—-—PFLTWEHEIC 1 ZIRLE
T TNLHNDHZEIE 0 ZIRLET, ZOBBUIEITRIIL £7,

ZOBBUIR LIc Ny 7 7 OEUR & BICEITV. 225 S 2 BB O LHICE 2 2 Filsh ] &
NBZLICHERLTLEIV, T7—%2|EXEZI121E, PyObject_GetBuffer() b Do TL 7=
W,

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize t *buffer len)
FZIAALARER A EY LDOMEBADKA Y XZIRLET, obf 5IBIEH—E I XV "R oRBLFNY 7 7
AVET =AY R=FLTVRIINERD ERA, BITT 2L 0 ZiRL. buffer ZXEV DHMEIZ,
buffer _len 2Ny 7 7 DRIICHELEF T, =7 —DFKICIE -1 2B L. TypeError kv FLF T,
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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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KEHBHD 9o WNLEGETIX 0 ZREL, =7 —DHEITIE -1 ZIR L THMERZREL 5,

PyObject* PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. BEIBUTE-Z b7z spec O =T RA TOX TV =27 M 2o TERL
3

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
Return value: New reference. spec b —T XA TDATI =7 bEER L TRLUET, MA T, 4K
ANk =T R A T bases X TADMRFFT 2 TR TOMEREKOM Y LTRFEELET, o —7M%
BEERMY LTHBRTEET,

N—a v 3.3 Tl

void* PyType_GetSlot (PyTypeObject *type, int slot)
Gzohizzmy MRS TV B8R, Y 22K L £9, BDED NULL D&, Ary bA
NULL %> BIEAARIEZRSIETHENL Z L 2R LTS, @, O LANGE D ED R A > X 2@y 7B
BEIZF X MLETD,

N— g v 3.4 TEM.

8.1.2 None A7 x ¥ bk

None IZH3 % PyTypeObject 1. Python/C API TIZEHEAMEIATVWARVOTHERE L TL ZE W, None (35
BT (singleton) DT, A7V =7 FORA—MT R} (C T ==) 25 2ITHELASTT, FALHEHGR
5. PyNone_Check() B¥IH D £¥ A,

PyObject* Py_None
Python (281} % None 7Y =7 T, fERRVWI L ERLET, ZOFTI 27 MIEIXY Y FHHD
i%ﬁ/o %Hﬁf]‘?/ ]\0\. L\Tbi\ po)j‘7f/17 }\ ?éﬁ'll@ﬂ’7vr_7 ]\ Xﬁ*ik?&?%‘g#% D ij‘o

Py_RETURN_NONE
C B & D Py _None OBRHIZHYNIHNE T, (24l None DBMA YV b2 A Y7 VXY P LTE
Lij—o )

8.2 HEEAT Uk (numeric object)

8.2.1 BHEA T2 U b (integer object)

FTRTOEBIMEEDOREZH D long” B L L THEEINET,

Io—PEEZ L, 1T A YD Pylong_As* API iX (return type)-1 &R U E 34, ZAUIEE L BT H3t
XFEVA. RATZEMT 272D121& PyErr_Occurred() - TL 72X W,
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PyLongObject
2D PyObject DY 7 XA FIBF 2RI $9,

PyTypeObject PyLong_Type
2D PyTypeObject DA ¥ AR ¥ AE Python BEAZRBI L £3, Zhid Python L' A ¥IiZBIF % int
ERLATI =7 T,

int PyLong_Check (PyObject *p)
518h% PyLongObject b PyLongObject DY 7T XA TD & TIZEZIRLET,

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> HH727% PyLongObject 7Y =7 M RAER L TRLET, KDL
= 21X NULL 2K L %7,

HEDFHEIETIX, -5 25 256 FTOETOBBICNTEIBHA T 27 VOB EZERFET A2 X512LT
B, ZOHEHBHOBELERTZ L. ERICEBEEDOF 7V 27 MW T23BBAIES L5 hoTWET,
WoT, 1 DEEEZZZTHAHEETT, £XTLE>75AD Python OEFIALERTT )

PyObject* PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. C @ unsigned long %> H¥i727% PyLongObject X 7Y =7 M ZERL T
BUE T, KL ZBITIE NULL 2B L£3,

PyObject* PyLong_FromSsize_t (Py_ ssize_t v)
Return value: New reference. C @ Py_ssize_t BD HHi727 PyLongObject X 7Y =7 b RAEMKL T
RLUET, KBO L 2123 NULL 23R L 5,

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C @ size_t b 617272 PyLongObject A 7Y =7 b AR L TGRL ¥
¥, RO L FITE NULL ZIRL %9,

PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C @ long long Fi» #7272 PyLongObject 7Y = 7 M ZAEKL TR
LEd, KDY 22X NULL 23K L £9,

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C @ unsigned long long M2 H¥i772 PyLongObject A 73 =2 %
ARLUTELET, KBDL EITE NULL 2B L £5,

PyObject* PyLong_FromDouble (double v)
Return value: New reference. v ODEERER D #1727 PyLongObject A 7Y =7 b RAEM L TRLE T,
KD L 1213 NULL 23R L £9,

PyObject* PyLong_FromString(const char *str, char **pend, int base)
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Return value: New reference. str O XXFHMBEIZFEDWT, $i7/k PyLongObject ZIRLET, ZD& X
base ZHE Y U TXLFHN#FRL £3, pend 75 NULL TRWEEIX. *pend 1 str FTEMARBEIAL TV
BERDLIED ST FD T RLAZIE L TOWE T, base 25 0 DFEIL, str i integers DERE - TH
RENFT; ZOGATIE. KRHEIC0AH S 0 TROWTERIZ ValueError ZEH L %3, base 25 0 TX
JAURL base 1 2 DAL 36 AT OETRINIZRD $H A 5‘6@@”‘35\ B OEEORLBFOMICDH
DH—O7 X —Ra73EHINET, HFHELRWVIEGE, ValueError BAHENE T,

PyObject* PyLong_FromUnicode (Py UNICODE *u, Py_ssize_t length, int base)
Return value: New reference. Unicode $UfE%% Python FEEEICAE#LL ¥ 3, Unicode XFFNT 3
PyUnicode_EncodeDecimal () ZHWT A FXFHNTL Y a— K&, RIZ PyLong_FromString () %
MAwTZEshxd,

Deprecated since version 3.3, will be removed in version 4.0: WA X A )LD Py_UNICODE API D—#f
T¥; PyLong_FromUnicodeObject () 2T 2 X5 ITBITL TLZ& W,

PyObject* PyLong_FromUnicodeObject (PyObject *u, int base)
Return value: New reference. u X FHH D Unicode #ffi%% Python BEEEICE# L £ 3, Uni-
code X F4% %3 PyUnicode_EncodeDecimal() %2 WTANA P XFHIZZya—FEh, R
PyLong_FromString () ZHWTEMBMIN T T,

N— a3 v 3.3 THEm.

PyObject* PyLong_FromVoidPtr (void *p)
Return value: New reference. KA ¥ X p 25 Python BEHEZEK L T, KA VX DHEIE
PyLong_AsVoidPtr() %M L7FiR,-A IR I N E T,

long PyLong_AsLong (PyObject *obj)
0bj WET. CD long KX IRLET, b L obj B PyLongObject DA ¥ ARV ATRIFIUI, £F. %
D __int__O) XYy FZ (3 LHNR) MUH LT, £ 7Y 22 % PyLongObject WAL £,

b L obj DfED long DHEIFISTHAUX. OverflowError ZEH L £7,
I —PEEL ZIC -1 ZIRLET, ROUEMT 2702 PyErr_Occurred() Zffio T 72E W,

long PyLong_AsLongAndOverflow(PyObject *obj, int *overflow)
obj RS, C D long RILZRLET, dL obj » PyLongObject DA Y ARV A TRIFIUL, £3. Z
D __int__ O AV v FZ (LB MUEHL T, A 7Y =2 b% PyLongObject ICEMIL £,

H L. obj OfEA LONG_MAX X D K=\, LONG_MIN X h/NXFHuE, *overflow &, Thzh 1 2 -1
:Eﬁi‘éh -1 ZIRLUET; R foverflow X 0 ITREINET, d L. ZrOHNIFELT
FEE foverflow 25 0 IZREXN -1 IRLET,

I —DRELE ZIC -1 ZRLET, AT EMT 272DI121E PyErr_Occurred() ZffioTL72& W,

long long PyLong_AsLongLong ( PyObject *obj)
obj KT, C D long long RBAZIKEL FF, dL obj » PyLongObject DA ¥ AR Y ATRIFIUI, %
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F.ZFD __int__ O XY v FZ (HLHIUR) MOPHE LT, £ 7P =2 b% PyLongObject ICEHIL £,
b L obj DfEDS long long DHEIPHSNTHAUK, OverflowError XM L £7,
I7—DRELE ZIC -1 ZRLET, AT EMT 272DI121E PyErr_Occurred() Zffio T 72& W,

long long PyLong_AsLongLongAndOverflow(PyObject *obj, int *overflow)
obj K3, C D long long RKBAZIKEL FF, L obj » PyLongObject DA ¥ AR Y ATRIFIUI, ¥
3. FD __int__ O XYy FZ (b LHIX) MO LT, A7 =2 b% PyLongObject IZZEHL £3,

% L. obj OIEAS PY_LLONG_MAX X D KZFWA, PY_LLONG_MIN & H/NXiFiuE. *overflow 1&. ZhZh
12 -1 ICEREI, -1 BIRLET; 21T foverflow 1X 0 ITEREINE T, b L. 1Zh DAL
FE LG ER Foverflow 23 0 ICRRESIN -1 ZIRLET,

IR ELLZIC -1 ZRLET, RATEMNT272DI121E PyErr_Occurred() Zfio T 72& W,
N—=Y a3 ¥ 3.2 THE.

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
pylong %2R $ C @ Py_ssize_t ZiRL ¥ 3, pylong & PyLongObject DA Y AR Y ATRIFNIIARD
FHA

b L pylong DIEDY Py_ssize_t OHIPASTH UL, OverflowError ZiXH L X3,
I7—DPREELLZIC -1 ZRLET, AT EMNT272DI121E PyErr_Occurred() Zfio T 72& W,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong &K F C @ unsigned long %R L %73, pylong & PyLongObject DA ¥ AR ¥ ATRIFIUIR
DEHEA

b L pylong DA unsigned long DH#IPHATH AU, OverflowError ZiEMH L £3,

IT7 -2 XY ZIT (unsigned long)-1 ZIRLE T, AT 2T 572912 PyErr_Occurred() %
o TSN,

size_t PyLong_AsSize_t (PyObject *pylong)
pylong KT C D size_t KL FF, pylong ¥ PyLongObject DA ¥ AR Y A TRIFIUIRD T8 A,

% L pylong DIED size_t OHIFSTHIUL, OverflowError XML £,

I —HRELL ZIT (size_t)-1 ZIRLF T, RO 2T 279D121& PyErr_Occurred() ZfioT
<f:éb\o

unsigned long long PyLong_AsUnsignedLongLong(PyObject *pylong)
pylong K3 C O unsigned long long ZiRL £73, pylong & PyLongObject DA ¥ ARV AT}
IR Y FH A

% L pylong DfEDS unsigned long long DH#iPHA TH UL, OverflowError ZiXkH L £73,
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o - &kt Z2Z (unsigned long long)-1 # R L ¥ 3, RO T ZMF s icid
PyErr_Occurred () - TL7Z&E W,

>

N—=a v 3.1 TEHE: & pylong ZIEE L /2FEIZ TypeError Tl <. OverflowError XM 3 5 L5
Wb E L7

unsigned long PyLong_AsUnsignedLongMask ( PyObject *obj)
obj 73K F. C @ unsigned long KIAZIREL E9, L obj A PyLongObject DA Y AR Y ATIRIIH
. E3. 20 __int__ ) XY v FE (B LHIUL) MUH LT, A 7Y =2 b% PyLongObject \ZAHE
L%,

obj DfEAY unsigned long D#IPHD SN TWHEEIX, ULONG_MAX + 1 ke LEFIRZRL X7,

I —HHEE/- L ZIZ (unsigned long)-1 ZIRLE T, RO &M 27-0I1iE PyErr_Occurred() %
flEoTL7ZE W,

unsigned long long PyLong_AsUnsignedLongLongMask ( PyObject *obj)
obj 3% ¥, C ® unsigned long long KILZIRL FF., L obj & PyLongObject DA Y ARV AT
ZAE £3. 20 __int__ () XY v FE (B LHAX) O LT, £ 7Y =2 % PyLongObject
WAL E9,

obj DfEDS unsigned long long DHIFHD HANT WAL, PY_ULLONG_MAX + 1 %2k L7EIR%
BLET,

T 7 -2 &E/ e ¥ (unsigned long long)-1 R L E T, AT 22X
PyErr_Occurred() ZfHE->TL72&E W,

double PyLong_AsDouble (PyObject *pylong)
pylong %73 C @O double IR L %3, pylong & PyLongObject DA ¥ AR ¥ A TRIFIUIIZD FE A,

% L pylong DfED double DHIFAS THAUX, OverflowError ZiXH L 3,
I —REZEEZIZ-1.0ZRLET, AT EMT 2 72DI2iE PyErr_Occurred() ZffioTL 72& W,

void* PyLong_AsVoidPtr (PyObject *pylong)
Python OB EZIET pylong . C @ void KA ¥ RIZEFL 3, pylong BEMT 2R,
OverflowError M L E3., Z DBAEIX PyLong FromVoidPtr() TEZAEKT 2 & IS X 57k
void RA Y XEEAEKTE 572 TH,

IR EE ZIZNULL 2R ULE T, RO 2T 279121 PyErr_Occurred () Zfio T 7ZE 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 £,

104 F8E BRATZ Uk (concrete object) L1V



The Python/C API, YJ—2X 3.7.17

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. v 2*% PyFloatObject 7 7Y =7 bEAEMLTRLET, KKRIT 3L
NULL Z;R L %35

double PyFloat_AsDouble (PyObject *pyfloat)
pyfloat DIETE%Z. C @ double BRI TIRL £9, pyfloat »° Python FEVMNIRA 7Y = 7 M TId%R
L, 2D __float__() XV v FER > TWIUR, pyfloat ZIZEVNEICET 272DIZZD XY v R
BN E T, KRBL7GE -1.0 ZIRLET, ZOLDFUH LT PyErr_Occurred() ZWAT
II7—%F v ITNETT,

double PyFloat_AS_DOUBLE(PyObject *pyfloat)
pyfloat DIETIEZ. C @ double BRI TRLETH, T7—F v 72TV ERA,

PyObject* PyFloat_GetInfo (void)
Return value: New reference. float OFSEE. F/IME. HRAMEICE S 2 1EH%Z 5L structseq £ Y AKX V&
ZRLUET, ZHUL float.h 7 7 A LDOEWVT v =T,

double PyFloat_GetMax ()
float DERIT = 2 /ARMEME DBL _MAX % C ® double B TIRL £,

double PyFloat_GetMin()
float DIEHL X N7/ NDIEDIE DBL_MIN % C ® double B CRL £,

int PyFloat_ClearFreeList ()
float @ freelist 227 V7 LE3, MBRTELD o774 T 62 ELET,

8.2.4 BEHA T2 U k (complex number object)

Python OEEMA 7Y =27 M, CAPI 6 R 2 “oDFIEOR r LTHEEXATWET: —J71d Python
7075 2R UTRBAEIATWS Python D4 7Y =7 + T, TR EBROEZFEEZRET 2 C oGk T
3o API TliE. IO 2RO BBERHEL TV ET,

C BEHRL L TOERYK

BERO C k25 LTZELED, BEDHEY LTRELED T 2308IE. B4 v ZELZITSDTIEEL
EEL 21750 TEBRLTLEIWV, ZHiE API 22 BLT—EBLTVWET,

Py_complex
Python #3847 =7 b DEDETICHIET 5 C DMERTT, BREBA 7227 1 2WHELAY
DOBEE. ZOROMERZLEIN L TANRHN & LTEVE T, MEHREUTO &S KERSIATY
EJc
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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 73 Python DEHREEA 7Y =7 b TEABVD, __complex__ () XYV v FEFE-TWRESE, ZOXYy
R DBRANTFIZAL, op 23 Python OEERA 7V 27 MCEHINE T, =5 —DRELFEIE. DX
Vo FIZEHRD -1.0 ZBL I,

8.3 >—7>RAFTTx ¥ b (sequence object)

=T UAF T 27 MIRT BRI EEEC OV TRRIOETT TIKIBRE Lz, ZOHi T, Python
WHED Do TWAREDY — 7 Y AF TV 27 MIZOWVWTIRVE T,

Ul
o

831 NI +ATDxU

TROBEIE, N AT 27 PRIFLTOEEIBUIIANA, AT I 27 FTROVNT X ZEHE L THRUH
XN 3 &, TypeError AL 3,

PyBytesObject
2D PyObject DY T RA T, Python XA b ATV =27 bERLET,

PyTypeObject PyBytes_Type
Z D PyTypeObject DA ¥ AKX ¥R, Python N4 MlEFEL £3; Python L' 4 YD bytes R LA
T2 FTT,

int PyBytes_Check (PyObject *o0)
FTIO2T N 0o BNA AT 2T b, ElE bytes MOV TR TDA VARV ATHBGECEY
BRLUET,

int PyBytes_CheckExact (PyObject *0)
FTI2T b o BNAMETI 2T b THD, 2O bytes IDY T RA TDA VAR Y ATRWERICE
ZIRL £,

PyObject* PyBytes_FromString(const char *v)
Return value: New reference. JEIRFZ, XFH v DA —2MEHE T2 LWVAAL + A 7927 FZIRL,
N ; < 7 ) o i
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PyObject* PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
Return value: New reference. MR, XFH) v DAV —Z2HE TEIEE len DF LWL bF TV
7 bEIRL, KBRS NULL 23R L E3, 518 v 3 NULL OHE. N4 M4 7V 27 O FEYIHILE
NTVEE A,

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C BA¥® printf () R XA LD format XTFH L A EEDSIEERD | #
RO Python XA ATV 27 bDOH A X%FAEL, HZEELLFRC Lo TEMRLINA AT
Pzl bERLET, AIZERDFIHIE C OF —XBITRIFNUIE ST, format XFHFDT7 + —< v b X
FrEECEEMIShTORFERD FHA, TERO7 +—~y NXEPIHHTEET:

sXEEXF | B &

hh n/a VFSLD % XF

e int C OBFARITHEIHI N H—D NS |,

%d int printf("%d") LMFETT, *!

%u unsigned int | printf("%u") ¥R, *!

%1d long printf ("%1d") ¥ [[%,*!

%1u unsigned long | printf("%lu") ¥ [A%,*!

Y%zd Py_ssize_t printf ("%zd") ¥ [A%F*!

%zu size t printf ("%zu") ¥ [F%,*!

%i int printf ("%i") ¥ [F%,*!

%x int printf ("%x") ¥ [E%Z*!

%s const char* null TR XNz C DFF,

%P const void* C KA URD 16 ERFL, printf(")p") IFLAYHELTITD, 7
v M7 =228 5 printf OEFICED D R LIV 7oL
Ox DT = E 3,

WA T ERWERIBEL TR D o 1 HE. R OFAXFIRBZDOEEMROA 7Y =7 Micav—Eh,
BD o5 ER SN XS,

PyObject* PyBytes_FromFormatV (const char *format, va_ list vargs)
Return value: New reference. b x 5 ¥ 2 DD51 8% 5 Z & ZFR\\WT, PyBytes_FromFormat () LF L
T,

PyObject* PyBytes_FromObject (PyObject *0)
Return value: New reference. X9 7 7 7R AN BEETEZFTI 2T b 0o DAL FRIAZIRL ET,

Py_ ssize_t PyBytes_Size (PyObject *o)
NAMEFTI =z b 0o DA MHRNOEZIZRLET,
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Py_ ssize_t PyBytes_GET_SIZE(PyObject *0)
PyBytes_Size() X7 U THEELLDDT, TI7—F v 72TV ELA,

char* PyBytes_AsString(PyObject *o)
0 DFHANDRA YV RERLET, KA VR 0o DAL —TIERKL, len(o) + 1 ORI NHANY 7 7
EHRBLET, I null DAL EDBBHEZ0EI DL LT, Ny 7 7 DBREDONA MMEIST null 1274
D £7¥, PyBytes_FromStringAndSize(NULL, size) THEMINHZAEZRVWT, T—XEEBEL T
T FEHA, TKRA Y REMER (deallocated) LTI D EHA, L. 0D bytes ¥ 7Y =27 b Th
AUX, PyBytes_AsString () i& NULL %38 L TypeError ZikH L £,

char* PyBytes_AS_STRING (PyObject *string)
PyBytes_AsString() ¥ 7R THEELLSDT, TI7—F v 7 Z2ITVERA,

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
obj @ null Nz & %2, HITHDEL buffer & length ZN L TREL E3,

length OfEDS NULL DHBE, N4 FA 7P =7 b null N4 FEEZRVATEEERD D £3; ZDHE.
BEE0E -1 IR L. ValueError ZiXH L 3,

buffer & obj OFFNY 7 7 2B L TVT, ZHUAUIKED null N FHEFATOVET (24T length
WIEBABNERA), £ 7Y =2 b PyBytes_FromStringAndSize (NULL, size) THEMIN/ZHE
ERNT, MIRHoTH T — R EREL TUIVWIT ER A, A7V 27 b EMI (deallocate) LTHWIFEH
Ao obj B3 bytes A 7Y = 7 v TR -7 8E1%. PyBytes_AsStringAndSize () 1% -1 %3& L TypeError
ZEHLET,

N— a ¥ 3.5 TEHE: LHNE bytes 7 7Y =27 MTXIUNA MHHDAEN TN & 12 TypeError #*
PEHLTVWE L,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
newpart DINE% bytes DBEAITEFE L2 LWL b A TP 27 b % Fbytes 1[TERL T3 FEOH LHI
WWHLWSEEFAELE T, bytes DEHWEOZIRIIBENE T, dLHIL VAT =7 MERTERL
Ba. W bytes DBIRIIHEI N, *bytes DfEIX NULL WCRE XN T T WU BIANPRE S NE T,

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
newpart DAE% bytes DBEAITHFE L2 LWL b TP =7 b % Fbytes IERL F35; Z OB,
newpart DBRAV Y 2T 7V X Y PLET,

int _PyBytes_Resize(PyObject **bytes, Py _ssize t newsize)
Ak ? ZHEAARE (immutable)” N4 b4 TP 27 b2 VYA XFB3HETT, 1ERZ NI D DN
AMF T2 PZDAHINELEI LTIV o a— FTFTRMEHAIA TV S ARENED H 2 34
FATI 27 ML TEWNTERA, ANNENTNAL b ATI 27 bOBRBAY Y MO 1 TROWIEGE,
ORI -2 D kT, ElEr LTIFES S (0 D FEZIAAARER) N bA TP 27 DT R
VAZZUITID, LA ZRERL E T, RIFRCIE. *bytes XV I A4 ZZNFNAL bEF TP =27 b
ZREFL. 0 RS NF T, Fbytes D7 FLRABANEINLBEOT FLRALELZ 20 LA, FHE
DT (reallocation) 2RI L 735G, *bytes BITLAIEL T LINA b AT Y = 7 FZRIRL. *bytes &

8.3. = YRATT 1Y I (sequence object) 109



The Python/C API, U —2X 3.7.17

NULL IZFE L. MemoryError i EL. ZL T -1 PRSI NET,

8.3.2 bytearray 77>V k

PyByteArrayObject
Z D PyObject DY 7 XA 7% Python @ bytearray 7327 F2RLFET,

PyTypeObject PyByteArray_Type
Z D PyTypeObject DA ¥ A X > Ad, Python bytearray Z% /R L £3, Python L £ ¥ T®D bytearray
ERLATY =7 T,

BFrvovonO

int PyByteArray_Check(PyObject *0)
o 7 bytearray M F DY T RA TDAL VARV A 5 TGHEICERRLET,

int PyByteArray_CheckExact ( PyObject *o0)
o M bytearray A7 =7 T, 2OV T XA TDA VARV ATIEENE 212, EZRLET,

A4L 7~ APl E%

PyObject* PyByteArray_FromObject (PyObject *o0)
Return value: New reference. buffer protocol ZFEEELEREDA T 227 b o 126, F LW bytearray
A7V bRERL, RLUET,

PyObject* PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)
Return value: New reference. string ¥ ZDEX len 2»5FH LW bytearray A 7Y =7 b EIRLET, &
ML 72358 NULL 2R L £95

PyObject* PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. bytearray a & b % i#ifE L 72AERZH L\ bytearray ¥ L TRL £,

Py_ ssize_t PyByteArray_Size(PyObject *bytearray)
NULL RA Y RF v 7 DIRIT bytearray DY A4 XERUET,

char® PyByteArray_AsString(PyObject *bytearray)
NULL KA ¥ X F = v 7 DIRIT bytearray DA% char BLFIE L TRLUE 3, BXNAEHNTIE. HITR
374 null NA PGB RE T,

int PyByteArray_Resize (PyObject *bytearray, Py_ssize t len)
bytearray DWENY 7 7% len NUH A4 XA LET,
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<0
UTo<zald, KA VEDF 2y 2R LBV I LZeleBic L TAY—F2ELELTVET,

char® PyByteArray_AS_STRING(PyObject *bytearray)
PyByteArray_AsString() D7 BAN—=T a v,

Py_ssize t PyByteArray_GET_SIZE(PyObject *bytearray)
PyByteArray_Size() D7 AN=Ta v,

8.3.3 Unicode # 7 T ¥ b ¥ codec

Unicode A7 bk

Python3.3 ® PEP 393 %056, X E VML LD S Unicode XFDORERLHP LKA 5 & 512,
Unicode A 7Y = 7 MEANENICEHELRREREZHOTOVET, §RTOa— FEA > FH 128, 256 F =1
65536 LU N OSLFFNTH U TR 7y —ADFEL 325, Z2hbBTlda— FRA ¥ M 1114112 DUF (24U
3R TD Unicode HiPATT) TRIFUIRD FE A,

Py_UNICODE* RIEHRE LK UTF-8 REER A > 7= > FTERE N, Unicode #7327 FAIZF v v
Y aX¥NEF, Py UNICODE+ RFUIHEIRX N T, EETTOT, BEELRZXRIEZETL, AEVEHELTY
BRI F T3 2 RETT,

Due to the transition between the old APIs and the new APIs, Unicode objects can internally be in two

states depending on how they were created:

e ”canonical” Unicode objects are all objects created by a non-deprecated Unicode API. They use the

most efficient representation allowed by the implementation.

e "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.

Unicode #!

BUT & Python @ Unicode S22 ICHW SN T WS HA Unicode + 7Y =27 FEITT:

Py_UCS4

Py_UCS2

Py_UCS1
INHOTE, FhEN, 328y b 16y b, ZLT8 Yy bOXFERMFERT 2 DI RIBEROFF
B2 L OB D typedef TF, H—D Unicode XFEWMIHEIX. Py_UCS4 ZHAVTL ZE W,

N—a v 3.3 Tl
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Py_UNICODE
ZAUX. wchar_t @ typedef T. 779 b 74 —LWKIFLTI6 Y F2 32y hORIZRD 5,

N—=Yav 3.3 TEHE: DIFION—=Y a3 ¥ Tld, Python Z BV F L7ZFEIZ "narrow” %7213 "wide”
Unicode X"—=Ya YD E5EEIRLZ0ICL>oT,. 16 By b2 32y bOELEL2DOEICKoTVE
L7z

PyASCIIObject

PyCompactUnicodeObject

PyUnicodeObject
ZNBHD PyObject DY 7 X4 7 Python Unicode 7Y =2 bR L %3, Unicode 7> =2 b
i 52 TD AP B PyObject NDRA ¥ X% ZI1FH - T PyObject NDHRA Y X ZIRT DT, 1F
EALDHE, INLORZEZMBSINETEDD $HA,

N— ar 3.3 TEM.

PyTypeObject PyUnicode_Type
Z D PyTypeObject DA ¥ AR A%, Python Unicode %R L £, Z4id, Python 2 — FiZ str
LLTHEHENET,

Mo API 13522l C w27 v T, Unicode 7Y =7 FANEDOHARD EHTFT—XICHTE2F v 7977
%X%lﬂ c\—TTL\iT

int PyUnicode_Check (PyObject *o)
o %% Unicode X FFH > Unicode LFHNDY 724 FTHd L ZFICEZIRL ¥,

int PyUnicode_CheckExact (PyObject *0)
o 73 Unicode XFHNHIT, 7D Unicode XFANHDY T X A4 FThVe ZICERRLET,

int PyUnicode_READY (PyObject *o)
NFHNA TS b o7 IEMR REWATHL2 e 2RIELET, Zo~xrald, TTHHALTWS
EO7 AR 70 zfiS  THHELLRD £T,

B0 212id 0 2B L, KO 23BN EZREL -1 ZIRLET, BEIX. XEVHERICERLEZE
FIRICEERTWVWTT,

N— a3 v 3.3 TEM.

Py_ssize t PyUnicode_GET_LENGTH(PyObject *o)
Unicode ZFHIDa— FHA4 > P TORIERLE T, ol 7 IEHAR” KBYHKD Unicode £ 79 =2 b
TRIINUIBRDFRA (FELF =y 7IELERA)

N—Ya ¥ 3.3 TEM.

Py UCS1* PyUnicode_1BYTE_DATA(PyObject *0)
Py UCS2* PyUnicode_2BYTE_DATA(PyObject *0)
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Py UCS/* PyUnicode_4BYTE_DATA(PyObject *o)
NFIEET 78 AT 572512, UCS1, UCS2, UCS4 DWIF DB v X b XN TZIEM A RHE
ANDRA VEEIRLET, EMBRIADBEERLFY A XK TO0EDEIDPDF v ZIELEEA;
PyUnicode_KIND() o TIELWRZ7BEZHEATLIEI WV, ZOA TP =7 M7 7ERAT 3R, &
NFIC PyUnicode_READY () WU L TL7ZE W,

N—ar 3.3 TEM.

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode_KIND() %7 B DR H{ETT,

N— ar 3.3 TEM.

int PyUnicode_KIND(PyObject *o)
Z ® Unicode BT —XEMRFT 2DIZ 1 XFH7= A4 MEoTWEH%RT PyUnicode FERIDEE
(EZFHATLEZIW) D55 1 2%RLET, ok ” EfR” REJEKD Unicode 7Y =7 M TRITHA
BRDEEA (FFELF =y 21 LELA).

N—a v 3.3 Tl

void* PyUnicode_DATA(PyObject *o0)
Return a void pointer to the raw Unicode buffer. o has to be a Unicode object in the "canonical”

representation (not checked).
N—a ¥ 3.3 THE.

void PyUnicode_WRITE(int kind, void *data, Py_ssize t index, Py UCS/ value)
EMREBRIER 725 TW5 (PyUnicode DATA() THUSL72) data IZEZAAE T, 2O~ 7 vldEH
“oF v 7 %—UfTbkn, V=T THOLNZZDDODDTT, MU LHN, o~ rmi2El LT
B L7 kind B data RA Y REF v v 2 FTRETT, inder IZXFHD 0HEDD) A VT v IR
T, value X ZFDHFNCEZAENZ Z2ICR2FHLWVwa— RS ¥ FOETT,

N—a v 3.3 Tl

Py UCS/ PyUnicode_READ(int kind, void *data, Py_ssize t index)
EMRRIATEA 725 T3 (PyUnicode DATA() THUSL72) data 263 — KA ¥+ Z2HAD 5,
Fx v ZRHAIERDO~ 7 alFUH LIE—UfTbh 28 A,

N—a v 3.3 Tl

Py UCS/ PyUnicode_READ_CHAR(PyObject *o, Py ssize t index)
Unicode 7Y =2 b o OXFZHARD £3, D Unicode A 7Y =7 M 7 IEFiR” KB TR
FAUTIR D FR AL, TEDER L THANSIEEICIE. 2D~ ald PyUnicode_READ() & D & IEZIHRMY
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T

N—a v 3.3 TEM.

PyUnicode_MAX_CHAR_VALUE(PyObject *0)

0 WEASWTHMDOSCFINEEADICHE LB RDI—FEAL Y F2ELET, 2D Unicode 7Y =2 b
37 EHiR BEERTRINERD $RA. ZOHEITEICHEMETTD, XFIEEERHNS LD %R
HTT,

N—Ya ¥ 3.3 TEM.

int PyUnicode_ClearFreeList ()

free list 221V 7 L%§, MRS LERLZEL £,

Py_ ssize_t PyUnicode_GET_SIZE(PyObject *o0)

JEHERED Py _UNICODE RIEADY A X% a— FRATRLET (Pusr— 722208 LTVWET),
01X Unicode A 7Y =7 P TRIINELRD FEA (ELFzv 7 3LEEA)

Deprecated since version 3.3, will be removed in version 4.0: FiWRA & A )L ®D Unicode API D—&{ D
. PyUnicode_GET_LENGTH() Zff3 2 X5 IHITL T LW,

Py_ssize t PyUnicode_GET_DATA_SIZE(PyObject *o)

JEHESRED Py UNICODE RBJEHK DY A X% N4 FHAITEL £7, o1& Unicode 7Y =2 TR
BODFEVA (RELFzy Z7IELEEA)

Deprecated since version 3.3, will be removed in version 4.0: Fi\WWRA X A )L ®D Unicode API D—#{7 D
T. PyUnicode_GET_LENGTH() ZMHT 2 X5 WBITL T X\,

Py UNICODE* PyUnicode_AS_UNICODE(PyObject *o)
const char® PyUnicode_AS_DATA(PyObject *o0)

5z2o6hleA 7Y 22 bD Py UNICODE RIFBFERADKRA VX ERLET, IBREND Ny 7 7 1 EF K
WZnull 3= FRA Y ER 1 ORDVMHTOTVET, 203D null 2— RKA Y BNy 77 I2&FH
5228550 LNFERTAD, Z0VTVD C EKTIEZD XS RXFINITIOFEDSNTLESTL &
9, AS_DATA DJ5iIRKA4 >~ X% const char * IZF ¥ A FLTVWET, 5% 0 & Unicode 7Y =7 b
TRINIRZRD FRA (R LFzy Z7IELERA)

N—=Yay 33 TLHE: Zov7ul@35TRIFMNELDIDIIRDELL, EW0IDb, ZLDF —
AT Py_UNICODE RBEANBGE T, ERENT. ZLTERKRLEES BIANZEEL T NULL %
RLUZET), 2— FEEIEL T, PyUnicode_nBYTE_DATA() ~ 27 0% fifi 5 » PyUnicode WRITE() %
PyUnicode_READ() %25 K512 LT & W,

Deprecated since version 3.3, will be removed in version 4.0: &\ A X A L@ Unicode API D—F72 D
. PyUnicode_nBYTE_DATA() RD~Z uZMHT 2 X5 IBITLTL XV,
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Unicode XF70O/NT+

Unicode 13#(Z  DH% 3 XF 7187 1 (character property) Z#MLTWE T, KL fibh s XF T v
T4 UTFo~xZ7oTHHTEEY, Z2hsn~2ald Python OFREIIGL T, %4 C OBEEIIHISAT S
nTVEd,

int Py_UNICODE_ISSPACE(Py UNICODE ch)
ch WZEAXTRE S PITIELT 1 £7213 0 ZIRL XT,

int Py_UNICODE_ISLOWER(Py UNICODE ch)
ch B/NFHPE S PITBET 1 72d 0 ZIRL X T,

int Py_UNICODE_ISUPPER(Py UNICODE ch)
ch WRXFHEIPITBLT 1 £2F 0 ZIRL X T,

int Py_UNICODE_ISTITLE(Py UNICODE ch)
ch XA bV —ZAXF (titlecase character) 225 2ZJE T 1 £/ 0 IR L E T,

int Py_UNICODE_ISLINEBREAK(Py UNICODE ch)
ch BEATXFE SRS LT 1 7230 ZIBRL T,

int Py_UNICODE_ISDECIMAL (Py UNICODE ch)
ch 73 decimal XFLESI2IHELCT 1 213 0 ZRLE T,

int Py_UNICODE_ISDIGIT(Py UNICODE ch)
ch 23 digit XFLEIPITIECT 1 £43 0 ZIRLET,

int Py_UNICODE_ISNUMERIC(Py UNICODE ch)
ch T (numeric) XFRPEIPITIECT 1 £ 0 ZRLE T,

int Py_UNICODE_ISALPHA(Py UNICODE ch)
ch BT7NT 7Ry PXFRESPIIGLT 1 72130 ZIELET,

int Py_UNICODE_ISALNUM(Py UNICODE ch)
ch WIEXLFLESPIECT 1 £330 2 RLE T,

int Py_UNICODE_ISPRINTABLE(Py UNICODE ch)
ch WXFEDPHFRBERXFEPE D PIZEOWT 1 £7201k 0 B L £3, IEHIFEAREF X, Unicode X
FF—ZN—RT "Other” £721% "Separator” £ EHRINTWVWEXFD, HIFAREL Rk Xh s ASCII
space (0x20) SO DD TT, (BB, ZOXIRTOHIFARELFIE, XFFNC repr() MU HIAZ L
BWZTRT =T ITRETROVLEDI L TT, 14U sys.stdout X sys.stderr IZHF ZAEN 5 LFF
DIREL IZFAGRD D A, )

DITD AP &, SHRICEEXFELRTO -oicffbh i3

Py UNICODE Py_UNICODE_TOLOWER(Py UNICODE ch)
ch B/NCFITEMIL 125 DRIR L ET,
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N—a > 3.3 TIFHERE: T OBIRUI B RS/ N TR 2 > TS,

Py_UNICODE Py_UNICODE_TOUPPER(Py_UNICODE ch)
ch Z RXTFIERL b DZIRLE T,

N— a v 3.3 TIHERE: T BRI B RSP N T e o TR T,

Py UNICODE Py_UNICODE_TOTITLE(Py UNICODE ch)
ch B XA MAF —AXFIREHRLEDEELET,

N—a v 3.3 TIFHERE: Z OBIRUI B RSO N T ZE e o T T,

int Py_UNICODE_TODECIMAL(Py UNICODE ch)
ch % 10 EOIEDEBICEH L b DR LE T, TAREROIE -1 ZRLET, ZO~7aidfistzis
LEEA,

int Py_UNICODE_TODIGIT(Py UNICODE ch)
ch #—HD 2 EBRIICEL-DDERLET, FAREROIE -1 ZIRLET, 2o~ 7 aidfist ekt
LEHA,

double Py_UNICODE_TONUMERIC(Py UNICODE ch)
ch % double WML /7-bDEIELE T, FARERZSHIX -1.0 ZRLET, 2o~ 3N eEtHL *
Ao

oD APL i3V u sy — Mz 3

Py_UNICODE_IS_SURROGATE(ch)
ch 3% as— b1 5% (0xD800 <= ch <= OxDFFF) *F v 27 L¥7T,

Py_UNICODE_IS_HIGH_SURROGATE(ch)
ch S LA as— k2 55 (0xD800 <= ch <= 0xDBFF) #F v 7 LET,

Py_UNICODE_IS_LOW_SURROGATE(ch)
ch B as — bh ¥ 5% (0xDCO0 <= ch <= OxDFFF) #F =z v 7 LE7T,

Py_UNICODE_JOIN_SURROGATES (high, low)
200V S — M NFEHAGDODETHEH—O Py_UCS4 HEZIRL £3, high & low iZZFhZFhdnsr—+t
7 DHIED e BFETTT,

Unicode XFFDERET7 IR

Unicode # 7Y =27 b 24 LD, Unicode D> —47 VA2 LTOREANLZ T T 412772 ALEDTS
IZiE. BUTF D API 25 TL 72 &0

PyObject* PyUnicode_New(Py_ssize_t size, Py _UCS/ maxchar)
Return value: New reference. #1 L\ Unicode A 7Y =27 M EAEM L %5, mazchar 1EXFFNWR 2B
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a— FEA Y FOELWRAEICTRETY, ZOMIMEME LT 127, 255, 65535, 1114111 O—&E
WEIZEIY BiFshEd,

THUEHT LW Unicode A 72 =7 M 2ART RSN TETT, ZOMEElioTERSNEL T
V=l M3 A RZEEIAARETS,

N—Ya ¥ 3.3 TEM.

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize t size)
Return wvalue: New reference. 5 2 B 47 kind (BUD 18 % HiE PyUnicode_1BYTE_KIND 72 ¥ O
PyUnicode_KIND() 2R METF) @ Unicode A 73 =27 b ZAERL ET, buffer 3. Aok
kind ICH->T 1 XFEB7D 1,2, 4 A4 FOWFASEREM YL LT, BX size DEFIADEAL ¥ X TR
U D FR A

N—Y a ¥ 3.3 TEM.

PyObject* PyUnicode_FromStringAndSize (const char *u, Py_ssize t size)
Return value: New reference. char BNv 7 7 4 & Unicode 7Y =7 24K L T, v DX
UTF-8 TZYa—FENTVWEHDLLET, Ny 77 ONFREH ATV Mzabt—ZhET,
Ny 772 NULL TRWEE, RDEEHEINA TV 27 M2 Ze3DH EF, 2. OB
53R 3 Unicode 7Y =7 FOEBEIFFENTVER A,

u 55 NULL DFEE. 2 DBEEIE PyUnicode_FromUnicode() TNy 7 7 u % NULL It v b L7=D ¥ [A
CEOR2ENET, ZOBBIIIEHIETS, £ DI PyUnicode_New() Zffio T &\,

PyObject *PyUnicode_FromString(const char *u)
Return value: New reference. UTF-8 > 2 — K E 7z null #¥id char BNy 7 7 o 55 Unicode 7
Tz MEEKRLET,

PyObject* PyUnicode_FromFormat (const char *format, ...)
Return value: New reference. Take a C printf ()-style format string and a variable number of
arguments, calculate the size of the resulting Python Unicode string and return a string with the
values formatted into it. The variable arguments must be C types and must correspond exactly to the

format characters in the format ASCII-encoded string. The following format characters are allowed:
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EXEEXF | & 7%

% n/a VTFILD % XF

he int C OB TRB SN H—D T,

%d int printf ("%d") X [A%E, *!

%u unsigned int printf ("%u") ¥ [F%,*!

%1d long printf ("%1d") ¥ [A%F*!

%1i long printf ("%1i") ¥ [[%,*!

%lu unsigned long printf("%lu") & [[%,*!

%11d long long printf ("%11d") ¥ [F%,*!

%114 long long printf ("%11i") ¥ [, *!

%11lu unsigned long long printf("%11lu") ¥ [[%,*!

%zd Py_ssize_t printf ("%zd") ¥ [F%,*!

%zi Py_ ssize_t printf ("%zi") ¥ [FI%,*!

%hzu size_t printf ("%zu") ¥ [F%,*!

%i int printf ("%i") ¥ [F%,*!

%x int printf ("%x") ¥ [H%,*!

%s const char* null TR E N7z C DIFEF,

%p const void* C KA ¥ &>D 16 #ERKFL, printf(")p") LIFLALHT
TITH, 79 b7+ —2I128BI1F 5% printf OEFKICED
DR SEBICY 7oL 0x I E £ T,

%A PyObject* ascii() DR D fHE,

yAY PyObject* A Unicode object.

YAl PyObject*, const char®* | A Unicode object (which may be NULL) and a
null-terminated C character array as a second parameter
(which will be used, if the first parameter is NULL).

%S PyObject* PyObject_Str() DR fH,

%R PyObject* PyObject_Repr() DR fH,

AAI T ERVWERIEEX TR D - 1 HE, B OFAXTINIZ DT A FINCar -3, kD D5l
Bdmsish g,

AMR: The width formatter unit is number of characters rather than bytes. The precision formatter

unit is number of bytes for "%s" and "%V" (if the PyObject* argument is NULL), and a number of
characters for "%A", "%U", "%S", "%R" and "%V" (if the PyObject* argument is not NULL).

N— gy 3.2 TEHE: "11d", "%11u" OFKR— FBMENE LI,

*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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N—=T a3y 3.3 TEH: "1i", "%11i", "%zi" OV R— B EMI N FE L,

A= a Y 34 TEHE: "Ys, VKA, "GUT, MRV, MUST, "YRY TOMET F —< v KB K UKET +—< v
ZO¥F— FAEMERE L,

PyObject* PyUnicode_FromFormatV(const char *format, va_list vargs)

Return value: New reference. ® x 9 ¥ 2 DD5|8% W23 Z ¥ 2R\ T, PyUnicode_FromFormat () &
CTY,

PyObject* PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)

Return value: New reference. T 3 — FENTW3 obj % Unicode A7 =2 MZF7a—FL%E7S,

bytes X bytearray MDD bytes-like objects 1%, 5 2 Bz encoding \ZHt->TT a— KX, errors
TEHRSINLL I AV P IHPEORET, TNHDF IS & S NULL ICTE, ZDHETD API
BT 740 MEZEWET (FEL Z 2id #AAH codec (built-in codec) ZZRUTLIEE W),

Z DD Unicode 7Y =7 + &L A 7Y = 7 M TypeError At 25| &I L £,

ZD APL I, =5 —EU/22 G NULL 2R L F 3§, FMEOCH LENGRE N4 7Y = 7 M LSIR
Ho &% 1 OMBT (decref) T2EMENDH D 5,

Py_ssize t PyUnicode_GetLength(PyObject *unicode)
Unicode # 7Y =7 bOEX%Za— KK Y FTRLET,

N—ar 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)

»3 Unicode #7927 b oA FEZ A —LET, ZOBBIINER L X ITCFEEHRPITV. ATHE
235601E memepy ) NELRLE T, KO E12id -1 ZRL, BINEZRELET, 5 TRWEEIE,
IV L7XTFRERLET,

N—ar 3.3 TEM.

Py_ssize_t PyUnicode_Fill(PyObject  *unicode, Py_ssize_t start, Py_ssize_t length,

Py_UCSY fill_char)
XFHN %X FTHD EF: unicode [start:start+length] T fill char Z¥DZZ Ik D T,

fill_char PXFHDRRKXFE LD B REWVWEER, T 2 DY LOZRER > TRGEAIIRMLE T,
FEAALL TR T, RO 2121 -1 ZRLAANEEH L T,
N—Ya v 3.3 TEM.

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py UCS/ character)
XFINCXFHREEAAE T, XFHNE PyUnicode_New() TER L72J1X D £8 A, Unicode XF
FEAEL INTVEDT, TOXFINIHAFEINTWD, ZhETAy Y afbEh T TIEWIT &
Ao
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Z OBENZ unicode 7 Unicode #7222 b THBZI ., A VT v 7 ANEHENTHZ I, A7V =7
FIRRIIEETES (DFDBBITV UMD 1 THD) ik Fzv I LET,

N—Ya ¥ 3.3 TEM.

Py UCS/ PyUnicode_ReadChar ( PyObject *unicode, Py_ ssize_t index)
SN B X FH G A &5, 7 0fRD PyUnicode READ_CHAR() LM, Z DBIEUZ unicode
2 Unicode A 7927 v THB I, ATy 7 ADFHENTHL 2T zv 7 LET,

N—Ya ¥ 3.3 TEM.

PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. str DX FA VT v 7 R start (Smx &) HOXFA YT v 7 & end (U
RZ2E%T) $TOEANFINZELES, ADA VT v 7R3 P R— SN TVEE A,

N— ar 3.3 TEM.

Py UCS/* PyUnicode_AsUCS4 (PyObject *u, Py_UCS] *buffer, Py_ssize_t buflen, int copy_null)
XFH uk UCS4 DNy 77 A2 —LE T, copy null DREINTVWEEEGIE, IVFHEDF
T, TT—MREL L ZiE, NULL 2R L., IS EREL T (buflen 25 u DR X XD D - 125EITOW
Tld, SystemError BNREINET ), I L7z Zld buffer ZIEL £F,

N—a v 3.3 Tl

Py UCS/* PyUnicode_AsUCS4Copy (PyObject *u)
XFH) u & PyMem Malloc() TRAEVERINZFH LWV UCSL BD Ny 77122 —LET, Ihhk
ML 7-3%&13. NULL 238 L MemoryError 2t v ML %3, BEN/Ny 7 73473 null 23— FKRA 2 b
MEMENTVET,

N—a v 3.3 TEM.

BELEFED Py_UNICODE API 3

Deprecated since version 3.3, will be removed in version 4.0.

6D API BIEE PEP 393 OHEEIC X D FEIETETT, Python 3.x TIRHIFRI N WD, ILREY 2 —
NMEINS DB ES|EHEMIETH, CNSOBEBOMHEZAN T+ —< VA XEVIHENRDLZ IR
FHICEWT L 72X W,

PyObject* PyUnicode_FromUnicode (const Py UNICODE *u, Py_ssize_t size)
Return value: New reference. size TIHEEIN/=R X %D Py UNICODE BNy 7 7 u 205 Unicode
AT7Y =27 PRERLET, u Z NULL IZL T &L, ZDHEF TV =27 PONBERIREHRETT, Ny
7 7 ICREBREREED L DIZL—FOEMLETT, Ny 77 DNERHLLA T 27 Micabt—&h
9,

120 F8E BRATZ Uk (concrete object) L1V


https://www.python.org/dev/peps/pep-0393

The Python/C API, YJ—2X 3.7.17

Ny 77 NULL TRWEES, REVHEBEEINEF T 27 MZRB3ZeBHD ET, MoT. ZOBEK
23K 3 Unicode #7927 F2ZEHLTEXWVDIE v 23 NULL D ¥ 7513 T,

Ny 7 7P NULL OFE. XFHONEIED 572726 PyUnicode KIND() DX 57RT7 7k A~ra%
5 [l PyUnicode_READY () ZFFOH S 72T AUITRD £ Ao

PyUnicode_FromKindAndData (), PyUnicode_New(), PyUnicode_FromWideChar() D3 115 % f#
TEHEITBITLTLZZ W,

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)
Unicode * 7Y =27 +® Py_UNICODE BAOWERN Y 7 7 NDFHAL LEHD R A ¥ X2 BT h. KBD
YEWZWENULL 2B L E T, A7 22 bD Py UNICODE* RIFFEADENGEIIIERL T, RO
Py_UNICODE XFHNZiE null 3 — FARA Y IBEFNTWEZ DD, ZWnTWno C BT, 20
EOBXFINIYIDED SNTLES T IKHERLTLEE W,

PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar() R LIDH L\ API % {#
T2 E22BITLTLRZEN,

PyObject* PyUnicode_TransformDecimalToASCII(Py UNICODE *s, Py _ssize t size)
Return value: New reference. 5 2 BTz & size Z¥fD Py UNICODE BLD Ny 7 712H52TD
decimal digit #. 215D 10 HEOEIIKIET 2 0 25 9 £TO ASCIH FFITHE 21X 72 Unicode * 7
P27 bPRERLET, FISHIEEE 1581 NULL 238 L 375

Py UNICODE* PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py _ssize t *size)
PyUnicode_AsUnicode () WZRITETH. S5 GEMOD null ¥+ ZR\72) Py_UNICODE() ELHIDF
X% size WIRIFL EF, RO Py_UNICODE XFFHNZiE null 2 — KR4 ¥ IBEFATVWE 225D,
Z0TWwo C BT, 20X RXFIRYINFED SN TLES ZEICHERL TSN,

N—a v 3.3 TEM.

Py UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
FUIZ null 2 — FARA > FMFIME A7z Unicode XFHND A — 2R L £F, XEVHERICERLZE
%3 NULL %3R U MemoryError fISAZ XL L E 3, £ TRVEZIIHMLIAEB VRIS NNy 77 %
BLET (ZDONy 77 RIS % & %121 PyMem_Free() ZffioTL &), #EHRD Py UNICODE XX
FHNTE null 3= FRA YV IBEFNATVEIEHDHD. 20T0o C BT, 2D X5 723FFN3Y)
DEEDOOLNTLED ZIWKHEELTLEZ W,

N—Ta v 3.2 TEM.
PyUnicode_AsUCSCopy () RFLLDF LW API 2R T2 X5 1ITBITL T EE W,

Py_ ssize_t PyUnicode_GetSize (PyObject *unicode)
JHELED Py UNICODE RIAEKDY A X% a— FHRATELE T (Par—bR7Z2 2D LTVET),

PyUnicode_GetLength() ZfEHT 2 X5 ITBITL TS W,
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PyObject* PyUnicode_FromObject (PyObject *obj)

Return value: New reference. Unicode D% 7 XA DA VARV A%, RMERGEEIAYD Unicode 7
TV 27 MZAE—=LET, obj B (F7 XA T TIERW) BRTAY O Unicode & 7Y =7 2o 758
X, BRIV M E 1 OHEPLESEBERL T,

Unicode R Z DV 7 XA TDANDA 7Y = 7 +Tld TypeError 25| &R Z INF T,

Oy—J)IT>ya—5Fa >4

REOR S —NTra—F4 VB3 ARV—T 4 VIV ATLADTFAMNeTa— R30I ET,

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py ssize t len, const char *errors)

Return value: New reference. Android TlX UTF-8 OXFH| %, ZNLAND T F v b7 4 — L TIXBUE
DAy —NLraA—FT 4 YOI ETa—-FLET, K-SR TVWBHELF— "2 FFid "strict"
B XU "surrogateescape" (PEP 383) T3, errors ° NULL D&, 73 —Xd "strict" =7 —
ANYRIERFEHLUET, str 3D null XETRTNERSLT, null XFEEDDZLIFTEFEFEA,

PyUnicode_DecodeFSDefaultAndSize () %o T (Python OEERICHFEAAEFNZ B —L Ty a—
7 4 27 D) Py_FileSystemDefaultEncoding O XFF|% 72— FLET,

Z OBIBUX Python @ UTF-8 E— REEHAL F5,
BE:

Py_DecodeLocale() FA%K,

N— a ¥ 3.3 TE.

N—=Y a3y 3.7 TEHE: ZoMKE Androdd MATEBEHEOR S - va—FT 4 V7
% surrogateescape L7 — Y FI TS5 X512 D £ L%, MUATIE. Py_DecodeLocale() %%
surrogateescape Cffibtl, HIEDR I — LTy a—7 4 ¥ 7id strict THEOATVE L,

PyObject® PyUnicode_DecodeLocale(const char *str, const char *errors)

Return value: New reference. PyUnicode_DecodeLocaleAndSize() EITETH, strlen() - T
XFHDOREZFHELET,

N—Y a ¥ 3.3 TEM.

PyObject* PyUnicode_EncodeLocale(PyObject *unicode, const char *errors)

Return value: New reference. Android Tix UTF-8 T. RN D T T v v 7 4 — A TRIREDR 7 —
NTra—7 42T Unicode A7 =227 h2xra—FLES, ¥R-PENTVWEZT NV FF
13 "strict" B XU "surrogateescape" (PEP 383) T3, errors 73 NULL O¥H1E, =¥ a—Xi
"strict" TI— ANV FIEMALET, bytes A 7YV bEIRLE T, unicode IZ1E null XF%2ED
LNEE A,
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PyUnicode_EncodeFSDefault () %Zffi- T (Python OB IZFHAAEN I R —L Ty a—F 1 7
D) Py_FileSystemDefaultEncoding D XFHIANT>a— KL &7,

Z OBE#UE Python @ UTF-8 E— REMHAL F5,
BE:

Py_EncodeLocale() BA%L,

N—a ¥ 3.3 TEM.

N—=Ya ¥y 37 TEHE: ZoME Android UATEBEEOR -V va—-—FT 4 v
% surrogateescape TJ7 — NV RITfi5 k51272 D F L 7%, LLATIX. Py_EncodeLocale() 743
surrogateescape Tffibil, HEOR S — LTy a—F 4 ¥ 2 strict TbATVE LT,

T7AINSRFLIYA—FT1 Y

7 7 ANVBRMOBRE X FH DL a— FRFa— F%217 51213, Py_FileSystemDefaultEncoding % T
a—7 4 72 LTV, Py_FileSystemDefaultEncodeErrors # L7 —NY K52 LTHSNETT (PEP
383 BX U PEP 529), 5I¥DWEENTHICT 7 A LH% bytes (LY a— FF 31T, "0&" I N—X—%
fifivy, PyUnicode_FSConverter() ZZMEEK Y L THEITRETT:

int PyUnicode_FSConverter (PyObject* obj, void* result)
ParseTuple 2 > N\— & —: PyUnicode_EncodeFSDefault () %\ - EHHD 5 Z os.PathLike £ >
R—T7 2 —RAEBLTHIE L - str #7227 b% bytes N> a—RFLET; bytes £ 7V =7 M
ZFOFEHIEINE T, result I& PyBytesObject* TRIFIUIR ST, Hbhkkolzb ZITITMRE
NRFIRD T A

N—=Y a3 ¥ 3.1 TE.
N—= a3 3.6 TEH: path-like object BT AND X DIZi D F L=,

S ORESRNTHIC 7 7 A V2% striZ7 a— R§ 512, "0&" 2 U N—X =%\ PyUnicode_FSDecoder()
BB LTET ORI VT

int PyUnicode_FSDecoder ( PyObject® obj, void* result)
ParseTuple 2 > N—& —: PyUnicode_DecodeFSDefaultAndSize () ZfH\ — EIEMNH 5 WIKXRIENIC
os.PathLike f ¥ X —7 2 —RXZBLTHER LA - bytes A 7Pz b% str NTYa—FRLET;
bytes A7 =7 MIZFDFEFEHIEINE T, result 1% PyUnicodeObject* TRIFIUIR & T, b
(o7t BRI NIZT IR D £E A,

N— g > 3.2 TEM.
N—a v 3.6 TEH: path-like object #ZITFANDZ L5k E LT,

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize t size)

Return value: New reference. Py_FileSystemDefaultEncoding &
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Py_FileSystemDefaultEncodeErrors T5— Y K JZffiv, XFFE2T7a—-FLET,

Py_FileSystemDefaultEncoding 2SiE SN TWVWARWEHIE, By —lIZya—7 4 Y ZICHELREIN
9,

Py_FileSystemDefaultEncoding FEEERIcunr— 1o a—7 4 7Tt n. 2B
ZETEEHA BEOU s — V2 a—7 4 Y7 TXFHN%ET7a—FT2080H 25813,
PyUnicode_DecodeLocaledAndSize() Zffio T 7Z& W,

BE:
Py _DecodeLocale() FA%K,

N—Ya v 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — Y RI %S X512k D £ L7,

PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_FileSystemDefaultEncoding s
Py_FileSystemDefaultEncodeErrors T 7 — AN Y F 7 2w, null B X F¥ %2 7a—FL
\i\j—o

Py_FileSystemDefaultEncoding ZREINTWVWARWEEIE, Br— LIz rya—74 Y JIZELREZh
i\j—o

XEHNDEED I35 TV BEEIX. PyUnicode_DecodeFSDefaultAndSize () %o T 7Z& W,

N— a3 3.6 TEHE: Py_FileSystemDefaultEncodeErrors =7 — NV FI %5 K51k D F L7

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)

Return value: New reference. Py_FileSystemDefaultEncoding T 7 — > F Z T Unicode * 7Y =
7 b % Py_FileSystemDefaultEncoding IZT> 32— KL, bytes ZIRL %3, IRXN 3 bytes 77V =
Z ME null X FPEEATVSEDD LARWI EITHERLTLEI W,

Py_FileSystemDefaultEncoding ZSRE SN TWAEWEEIX, By — Iy a—7 1 Y ZIELES M
£9,

Py_FileSystemDefaultEncoding FEFRIcn r— v a—7 4 Y I THLE N, 2R
ZETEERA, BEORF— Az ra—F 4 VI TXFH ey a—FT20END 25513,
PyUnicode_EncodeLocale() ZffioTL72& W,

BE:
Py_EncodeLocale() FA%K,
N—a ¥ 3.2 THE.

N— 3 3.6 TAHE: Py_FileSystemDefaultEncodeErrors =7 — NV I %5 K51k D F L7
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wchar_t H7R— bk

wchar t ZYRK—+F2377 v F 7+ —LTD wchar t R —}:

PyObject* PyUnicode_FromWideChar (const wchar t *w, Py_ssize_t size)
Return value: New reference. size @ wchar_t Nv 7 7 w 25 Unicode #7327 FEEKL F T,
size £ LT -1 2T Z LT, weslen ZHEVHE TR ZFTRE LRI R SRV L 2BBUCERL
¥ KT 5L NULL ZIBL £5,

Py_ssize t PyUnicode_AsWideChar (PyObject *unicode, wchar t *w, Py_ssize_t size)
Unicode #7227 FDNAE% wchar_t Ny 77 wiZa¥—L%3, HKT size D wchar_t XF%
(RED null #IGXFEEZRNT) a¥—L %3, I ¥ —L7% wchar_t XFOMEKERLET, =7 —0DK
121 -1 B3R LU E 3, wechar_t XFHNE null IHI N TV A EED, SR TVRVWEELH D 5, BHD
MO LHMOBET, 77V 7 —2a YOREZIGE U T wehar_t XFH% null #iEL T2 E W, Fiz,
WD wchar_tx XFHNILFFNORFICD null XEREENTWBRZeAHH., 720 TWnwo C B
Tl ZO LI BRXFHNIYIDFHED LN TLE D ZIZERLTLZE 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—P a ¥ 3.2 TEMM.

N—a v 3.7 TEH: size S NULL %D wchar_t* XFH|2 null XF%&A TWHE, ValueError
BEHLUET,

#AHiA# codec (built-in codec)

Python 12i%, JUHEHE % & 5 72012 C THE2 Nz codec BIZATHD £3, THHETD codec 1ZLLT DR
e L CEEMHATEET,

LITD API @% < 23, encoding & errors £\ ZODFEELDET, INHD T X —XiE, HARAADX
FHAVRA NI I RTHB str() KB BAZHD AT XX A UEKREZRS £,

encoding  NULL \Z3 22, 774V b2y a—74 27 TH5 ASCIH #HVET, 774V AT LT3
BBOFECHL T, 774V T 22> a—7 4 > 272 LT PylUnicode_FSConverter() ZffhiEi b
FHA, THIINERTEE Py_FileSystemDefaultEncoding ZHHLTWVWET, ZOEIIFHAHLEHOE
Be LTHbRER D FRA: ZOEIE. DB AT LI X > TEENRXXFINNT2KRA VX THo72 b,
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FRDOY AT LTE, (77 V75— 2 b setlocale ZIFARE Y T ¥IZ) Bbo72h b LET,

errors CHRET 27— /-, NULL #{5E€TE X3, NULL #f5E€ T % £, codec TERINTWVWAET 7 #
N MUEOEAZEKRL T, 2 TOMAIAA codec T, 77 4L DT T —MIIZ "strict” (ValueError %k
H32) IckoTVET,

@& D codec XETHAEDA VR T 2 —A%Fo>TVWET, HFID codec DFFHTIE, FHHZHICT 5272012
MUTOWNHDA R T7 2 =R DBV EHAL TOE T,

A codec

MUFEIA codec @ API T3

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *er-

T0TS)
Return value: New reference. size XA bDTYa— KX N/XFH| s #7232 — F LT Unicode A 7Y =

7 bR LET, encoding & errors 1. HAABE str() ORAHD AT AR FULEKREZEL E
3, 3 % codec DHRIE, Python ® codec LY R bV Z{fio TITWE T, codec 234 &2 2EH L 7=
5EITE NULL 23R L ¥ 3,

*

PyObject* PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *er-

rOTS)
Return value: New reference. Unicode & 7Y =7 b2x>ra— R L, ZO#E% Python @ bytes 7

Y P LTRLET, encoding 8 XU errors I& Unicode B D encode() XY v RIZ5 R 5 FRHAD S
FIR—RELFELEKRZFLET, AT 2 codec DHFKIZ, Python @ codec LI A bV Zffio TITVE
$o codec D3PS EH L 7253121 NULL 2B L £5,

PyObject* PyUnicode_Encode (const Py UNICODE *s, Py_ssize_t size, const char *encoding, const

char *errors)
Return value: New reference. size THRE S N7 A4 XD Py_UNICODE Ny 77 s & LraA—FL7%&

Python @ bytes 7 7Y =7 %R LE T, encoding B XU errors 1% Unicode B4 D encode() XV v K
WCEZBAADNRIA =X A UCE®REZFFS T, HHT % codec DX, Python @ codec LI X b
V&2 ffo TITWE S, codec A3BIFL 2 A L7 5EITIE NULL 218 L £95

Deprecated since version 3.3, will be removed in version 4.0: WA X £ )LD Py_UNICODE API O—#R
T; PyUnicode_AsEncodedString () ZfHHT 2 X5 ITHITL T I W,

UTF-8 Codecs

MU TE UTF-8 codec ® API T3

PyObject* PyUnicode_DecodeUTF8(const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8 TL Y a— K &7z size N4 b DXFEF s 2»5 Unicode 7Y =
7 v AL E T, codec MISL IR L7HEITIE NULL 218 L %5,
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PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize_t size, const char

*errors,

Py_ssize_t *consumed)
Return value: New reference. consumed 7% NULL O3, PyUnicode_DecodeUTF8() R U & 5 ICEIfE

L %3, consumed 75 NULL TRWEA, PyUnicode_DecodeUTF8Stateful () IIRBDARTELEK UTF-8
NAMNELS— AR LERA, ZTNHEDOANAL MG TFa—FEhT, Ta—FEIhiz~g vz
consumed 2R LU % §,

PyObject* PyUnicode_AsUTF8String (PyObject *unicode)

Return value: New reference. UTF-8 T Unicode 7Y =2 b x>a—FRL., fR% Python N1 b
A7z e LGRLET, L7 —HHIZ "strict” T, codec 2554 % 2 L 72354121 NULL %K
LET,

const char® PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)

Unicode # 7Yz 2 b% UTF-8 TZYa—FLAEbDADKRA VX&KL, Tra— FInREAFK
TOHA X (N4 MHL) & size ITHIAL £, size 51803 NULL THHWEEA; ZOEEIET 4 X134
MENERA, BENZ ANy 7712, null 2= KR 33H 2085 0Bb6F, HIZ null N4 b
DPRIRAMENTVE T (T size ITIEFHIESNERA)

I —PREEGEE, NULL 218 L., BINEZRE L. size IIZMHEAL A,

Z ORI, Unicode # 7Y =7 FOXFH D UTF-8 R Z2F v v al. ZRLUEOMNIHEL T
RNy 77 ADKRA VRERLET, MUOHLENC ANy 7 7 2T 2E5EEH D THA,

N— a v 3.3 TEM.

N—T gy 3.7 TEH: ROEDEID char * TIX7 { const char * X% D F L=,

const char* PyUnicode_AsUTF8(PyObject *unicode)

PyUnicode_AsUTF8AndSize () LIZIZMUTI A, ¥4 X 2L £2A,
N—Y 3 ¥ 3.3 TEM.

N— gy 3.7 TEH: IRDEDHD char * TlE7 < const char * IZZDH F L7,

PyObject* PyUnicode_EncodeUTF8(const Py UNICODE *s, Py_ssize_t size, const char *errors)

Return value: New reference. 52 SN /=% A4 XD Py UNICODE Ny 77 s % UTF-8 TT>a—FKL
T, Python ® bytes # 7Y =27 + ¥ L TGELE T, codec 23St FEXE/- L X NULL #RLE 3,

Deprecated since version 3.3, will be removed in version 4.0: Fi{WA X A )LD Py_UNICODE API D—H{T
3 PyUnicode_AsUTF8String (), PyUnicode_AsUTF8AndSize (), PyUnicode_AsEncodedString () O
WEFNDZHHT 2 X5 ITBITL TSN,
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UTF-32 Codecs

MU T E UTF-32 codec API T3

PyObject* PyUnicode_DecodeUTF32(const char *s, Py_ssize t size, const char *errors, int *byte-

order)
Return value: New reference. UTF-32 T Y a— RE NNy 7 7 XFFIDP S size N4 bETa— R

L. Unicode # 7Y =227 F 2 L TGRLE T, errors & (NULL TRWRS) TI7—NY FIEREELET, 7
7 AV M& Vstrict” T,

byteorder 7% NULL THRWHK, 7a—XFE5 X260/, b A=K —T7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 25 0 T. ANT—XDERHID 4 N4 bH3 byte order mark (BOM) ZZ51E, 7a—XEZ D
NA A =Z=12PIDEZ. BOM 3R D Unicode XFFNZa ¥ —ZNE VA, *byteorder 25 -1 ¥
721 1 2513, 2 TD byte order mark IdHCav—3h g3,

T A= RHET Lk, ANT —XOBEITRZFRTONL A=K —% Fbyteorder 12y P LET,
byteorder 7% NULL ® ¥ ¥, codec & native order £— FTRHIIHL F 3
codec DMFIF 2 FAE X B7- ¢ 1 NULL 2R L £,

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py_ssize t size, const char *errors,

int *byteorder, Py_ssize_t *consumed)
Return value: New reference. consumed 23 NULL @ & ¥, PyUnicode_DecodeUTF32() Y FU & 5 IZHR

580N FE T, consumed B3 NULL THRWY ¥, PyUnicode_DecodeUTF32Stateful () \EREDTTLEK (4
TEIDYINIZRWREZ DAL MR D) UTF-32 N4 Mz 25— L TRV ERA. REDORTERLRANA
FMETa— a3, FTa— REINzN4 VDS consumed TN E T,

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. 24 7 4 734 b+ —&—T UTF-32 = a—7 1 27 &7z Python N
A4 PR LET, XFHNIHEIC BOM ~—27 THED T, =7 — 1Y FFI3 "strict” T, codec
DS e SEE S B L FIE NULL 2R L £,

PyObject* PyUnicode_EncodeUTF32(const Py UNICODE *s, Py_ssize_t size, const char *errors,

int byteorder)
Return value: New reference. s @ Unicode 7—& % UTF-32 IZ=>a— KL, ZDf% Python @

bytes 7Y =7 MIHMLTELES, HAHRUTONS PA—X—Tlio THIPNET:

byteorder == -1: little endian
byteorder == native byte order (writes a BOM mark)

byteorder == 1: big endian
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byteorder 25 0 ® & &, HIISCFFNEHIC Unicode BOM v—72 (U+FEFF) TlaE b £3, Zh LSO
2 OD%E— FTId, JEHHIC BOM v~— 273 sh €A,

If Py_UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
codec DAV & FAE X7 E1E NULL ZRL T,

Deprecated since version 3.3, will be removed in version 4.0: WA X A )LD Py_UNICODE API O—R
T PyUnicode_AsUTF32String () ¥£7:1& PyUnicode_AsEncodedString() =R T2 K5 1HITL
TLEE W,

UTF-16 Codecs

MU E 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— NSy 757 s 25 size XA FEFTFTa—FL

T, fliR% Unicode £ 7Y =27 FTIRLE T, errors & (NULL TRWHE) =7 —UWHAEZEREL
3o 77 4V MEZ Vstrict” TI,

byteorder 7% NULL THRWK, 7a—XFE5 X2 6NN, A=K —T7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 725 0 T. ANT =KD 2 NA b BNAL b A=K —~<v—2 (BOM) E-o85H, 7a—
ZiE BOM BRI AL b A =X =12 X, 20 BOM ZHRD Unicode XFFNZa—LEHA,
*byteorder 2% -1 2 1 Z o 7eiHE. $RTO BOM i3 h~av—3h 7 (KTl \ufeff 7 \ufffe
DELLPITKRBTLED )

T aA— RPET LR AT =X OISR R TONAL b A —KX—% *byteorder Iy b LET,
byteorder 7% NULL ® ¥ %, codec & native order £ — K TBItAL £ 55
codec 2MFIAN & FAE X B2 & =i NULL 2R L £3,

PyObject* PyUnicode_DecodeUTF16Stateful (const char *s, Py_ssize t size, const char *errors,

int *byteorder, Py_ssize t *consumed)
Return value: New reference. consumed 3 NULL D&, PyUnicode_DecodeUTF16() LWL X 5

BI{EL £3, consumed % NULL TRWIHE, PyUnicode_DecodeUTF16Stateful () IZKEDRTERTL
UTF-16 N4 M| (FBEDO AL MIRREXN Y e sy — b R7) 227 - AR LETA, THRLHDN
A MNETa—-FEhT, Ta— FIh= A MR consumed ITRLE T,

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. 24 7 4 734 b+ —=X—T UTF-16 > a—7 1 ~ 27 E&H 7z Python
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A MXFHNERLET, XFHNEHEIC BOM ~—27THEDET, =7 —12 K713 "strict” T3, codec
DN FEE X B2 Z1E NULL 2R LT,

PyObject* PyUnicode_EncodeUTF16 (const Py UNICODE *s, Py_ssize_t size, const char *errors,

int byteorder)
Return value: New reference. s @ Unicode 7— &% UTF-16 IZ=>a—F L, ZDfd% Python @

bytes 7Y =7 MIHMLTELET, HARUTOANL P A —K—ifto TEHPNET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
1:

byteorder == big endian

byteorder 25 0 @ & &, 113X FFNEHIZ Unicode BOM ~v—2 (U+FEFF) T b 5, £ablo
2 O0F— FTIE, &HHIC BOM v — 27 3lihah g€ 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 DA 2 FAE X BT Z1Z NULL 2R L £,

Deprecated since version 3.3, will be removed in version 4.0: WA X A4 )LD Py_UNICODE API O—if
T9; PyUnicode_AsUTF16String () ¥7:1& PyUnicode_AsEncodedString () ZfER$ 2 LK 512BITL
TLREW,

UTF-7 Codecs

LUF& UTF-7 codec ® API T3

PyObject* PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-7 TZ Y a— R N7 size N4 P DXFEF s %57 32— F LT Unicode
A7T 27 bfEL LT, codec IS EFRES /- FIE NULL ZIRL X5,

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py ssize t size, const char *errors,

Py_ssize_t *consumed)
Return value: New reference. consumed %3 NULL D ¥ ¥, PyUnicode_DecodeUTF7() &R U & 5 ICEIfE

LE 3, consumed 75 NULL TRWE &, KEDF5ELY UTF-7 base-64 #5277 —2 LEVA, T5E
ERETDANL MNETa— FEFIC, 73— FL7AA MR consumed ISHFAL £3

PyObject* PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py_ssize t size, int base64SetO,

int base6 WhiteSpace, const char *errors)
Return value: New reference. 52 &7z% 4 XD Py UNICODE Nv 7 7% UTF-7 Tx>a—FLT,

Python @ bytes & 7Y =2 ¥ L TTRL £3, codec IS EFE Xz X NULL 23R L 35

base64SetO HE B TIRNE F, "Set O 3LF (MDGEITIIM S KAl 7 Bk 2 Fi 7 7 WAjFiR) % base-64
T a— FLET, baseb64 WhiteSpace ¥R TRVWE &, ZBHYXF% base-64 => 22— KL £7J, Python
D "utf-77 codec TiE, MTEDERITHRESN TV T,
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Deprecated since version 3.3, will be removed in version 4.0: &f\WRA X £ )LD Py_UNICODE API O—HR
T3; PyUnicode_AsEncodedString () T 2 X5 ITBITL TLZ&E W,

Unicode-Escape Codecs

BITE "Unicode Escape” codec @ API T3

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Unicode-Escape TL ¥ 2 — K &7z size N4 b DXFF s 2»5 Unicode
AT =20 P AR L E T, codec MBS EIRM LHEICIE NULL 2R L %9

PyObject* PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Unicode-Escape % fifivy Unicode A 7Y =27 b2z va— KL, #iR%E
bytes A 7Y =227 b LTRLE T, =7 —QUHIX "strict” T, codec 234} %% H L 72354121 NULL
2L £,

PyObject* PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s, Py_ssize_t size)
Return value: New reference. Unicode-Escape %\ size TIHE XN/=E X %2 FD Py_UNICODE BNy
77%TraA—FL, bytes 7Y x7 MZLUTRLET, codec 23FIF 2% H L 7285E121d NULL 23R L
S

Deprecated since version 3.3, will be removed in version 4.0: WA X £ )LD Py_UNICODE API D—HR
TF; PyUnicode_AsUnicodeEscapeString () BT 2 X5 IBTL T ZE W,

Raw-Unicode-Escape Codecs

LUTE "Raw Unicode Escape” codec ® API T3

*errors)

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py_ ssize_t size, const char
Return value: New reference. Raw-Unicode-Escape TT > a— K&z size N4 DT s 05

Unicode # 73 =27 F 24K L £9, codec BN ZZEH LEE121E NULL 23K L F9,

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Raw-Unicode-Escape Zf#\ Unicode & 7Y =2 b2z a—FRL, #i
R% bytes A7 227 b L GRLET, T 77— "strict” T3, codec 2342k H L7 HEITIE
NULL ZiRL %9,

PyObject* PyUnicode_EncodeRawUnicodeEscape(const Py UNICODE *s, Py_ssize t size)
Return value: New reference. Raw-Unicode-Escape % i\ size TIEE XN R X %KD Py_UNICODE
BNy 77%T>a—FRL., bytess A 7Y =227 MZUTRLE TS, codec 2305 %k L 7285E121E NULL
ZIRL £,

Deprecated since version 3.3, will be removed in version 4.0: WA X £ LD Py_UNICODE API D—R
TF; PyUnicode_AsRawUnicodeEscapeString () ¥£7z1% PyUnicode_AsEncodedString() Zfif 3 3
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EITBATLTL &N,

Latin-1 Codecs

BLTE Latin-1 codec @ API T Latin-1 iZ. Unicode B ODEFID 256 HIcHIE L. T a— FEZIZZ D
256 @2 2 2B L 3,

PyObject* PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1 TL > 32— F X7z size N4 b DXFEF| s 5 Unicode 7Y =
7 M eEM L% T, codec MIS IR L 7HEITIE NULL 218 L %5,

PyObject* PyUnicode_AsLatiniString(PyObject *unicode)
Return value: New reference. Latin-1 € Unicode A 7Y =27 bE x> a—FL, ##R% Python bytes
F7V2 7 b LTGRLET, 57— "strict” T3, codec 234 % EH L 72355121& NULL Z3R L
£9,

PyObject* PyUnicode_EncodeLatinl (const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. size THE &Nk I ZHfD Py _UNICODE BiNv 7 7 % Latin-1 TxT ¥
2— F L. Python bytes A 7Y =2 MU TEL %3, codec A ZEH L7358 12IE NULL 2B L
9,

Deprecated since version 3.3, will be removed in version 4.0: WA X £ )LD Py_UNICODE API D—HR
TF; PyUnicode_AsLatiniString () ¥7zl% PyUnicode_AsEncodedString () ZEHT 2 X 5 ITBITL
TLRZEW,

ASCII Codecs

LU ASCII codec @ API T3, 7ty +D ASCIL 7 —& 20 2ZM L E3, Z2ofioa—FiELs—icikb
i‘j—o

PyObject* PyUnicode_DecodeASCII (const char *s, Py_ssize t size, const char *errors)
Return value: New reference. ASCII TL > a— K X7z size N4 b DXFH s 25 Unicode 7Y =
7 MM L E T, codec MISL M L 7HEITIE NULL 218 L %5,

PyObject* PyUnicode_AsASCIIString(PyObject *unicode)
Return value: New reference. ASCII T Unicode 7Y =27 b2 x> a— R L, ##E% Python bytes 4
TV b LTGRLEY, =5 —WEIZ "strict” T3, codec 235k % 2% H L7255 NULL Z3K L
£79,

PyObject* PyUnicode_EncodeASCII(const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. size TIRE I NF=RX %KD Py _UNICODE Bi~Nv 7 7% ASCIH TxT YV
2 — K L. Python bytes # 7Y =2 MZLUTRLET, codec 23FISf 23X H L /25EICIE NULL 23R L
3
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Deprecated since version 3.3, will be removed in version 4.0: &f\WRA X £ )LD Py_UNICODE API O—HR
TY; PyUnicode_AsASCIIString() %7213 PyUnicode_AsEncodedString() ZfEMAT % & 5 1IXBITL
TLREW,

Character Map Codecs

Z D codec &, %< DA% codec ZRET BBITHDN D W5 TR codec T (W encodings
Ry =W A2 TV BIEHEE codecs DIFL A EIE, D codec 2H->TVET), D codec F, XFDLY
I—FR7a— RIIEREMFNE T, IBIEINZMERDOA TV 27 M __getitem__ () vy BV I A4 V& —
Tz =Y R=F L TORIFNIRD FRA; HEFEL T U ABRZICHELTVWET,

LI TE mapping codec @ API T3

PyObject* PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const

char *errors)
Return value: New reference. 5-2 &7z mapping &7 =7 b &5 T, size N4 bDT>a—FIh

72XFH] s 57 a— R LT Unicode A7 =7 FEMERL ET, codec DA% FAE X 7= 13 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, OXxFFFE or '\ufffe', are treated as undefined mappings and cause an error.

PyObject* PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
Return value: New reference. Unicode % 7Y = 7 b % mapping \[CHESIN/A TV =7 b efioTx
Ya—FL, fliR% bytes A 7Yz P LTGRLES, =F5 I "strict” T3, codec 235} % 3%
L7238 NULL 2R L ¥5,

The mapping object must map Unicode ordinal integers to bytes objects, integers in the range from 0
to 255 or None. Unmapped character ordinals (ones which cause a LookupError) as well as mapped

to None are treated as "undefined mapping” and cause an error.

PyObject* PyUnicode_EncodeCharmap(const Py UNICODE *s, Py_ssize_t size, PyObject *map-

ping, const char *errors)
Return value: New reference. Encode the Py_UNICODE buffer of the given size using the given mapping

object and return the result as a bytes object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 4.0: WA X £ )LD Py_UNICODE API O—HR
TF; PyUnicode_AsCharmapString () ¥7zl% PyUnicode_AsEncodedString() %5 % X 512817
LT 7ZE W,

T D codec API 1% Unicode 7> & Unicode NDOXHATT 247 5 855k DT I,

PyObject* PyUnicode_Translate (PyObject *unicode, PyObject *mapping, const char *errors)
eturn value: New reference. Translate a. Unicode object using the given mapping object and return
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the resulting Unicode object. Return NULL if an exception was raised by the codec.

The mapping object must map Unicode ordinal integers to Unicode strings, integers (which are then
interpreted as Unicode ordinals) or None (causing deletion of the character). Unmapped character

ordinals (ones which cause a LookupError) are left untouched and are copied as-is.

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 4.0: &WRA X £ )LD Py_UNICODE API ®O—
#8TF; PyUnicode_Translate(). E7:1% RAD codec N—ZAD API Z{ERAT 2 X 51TBTLTLE
ISR

Windows FH®D MBCS codec

BUFE MBCS codec @ API T9, Z® codec 3HIED L 25, Windows L2 THHTE, ZHOELICIX
Win32 MBCS Z#6A% (Win32 MBCS converter) Zff-> Tk 9, MBCS (%7213 DBCS) i3> a—FiR
DM (class) ZRITFET, H—0x Yy a—FARZRTOI THRBRVOTHERELTLEZ WV, fAIHEhZ Y
a— FA3 (target encoding) 1. codec ZEHEIETVWE v Y FOIZ—FRETERINTVET,

PyObject* PyUnicode_DecodeMBCS (const char *s, Py ssize t size, const char *errors)
Return value: New reference. MBCS T Y a— R&N7z size XA b DXFH| s 2»5 Unicode 7Y =
7 bEERL FT, codec IS EIEH L25E1CIE 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 23 NULL D ¥ ¥, PyUnicode_DecodeMBCS() LR UEWE%Z L ¥

¥, consumed HS NULL THRWE &, PyUnicode_DecodeMBCSStateful () ZXFHNDRBKIZH 5 < ILF N
A PXFORPEANAL P 2T a— R8T, consumed 1273 — F L7224 MEEEL £5,

PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCS T Unicode A 7Y =2 b2 x> a—FL, #iR%Z Python N1 b
A7 227 e LTGRLET, 7 X "strict” T3, codec 23MIF4 %2 2% H L 72 85A121& NULL %3K
LES,

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *umicode, const char *errors)
Return value: New reference. 8E I N/za— FR—=I % Unicode # 7Y =7 b2 >a— KL,
Python bytes # 7> =2 b 2R L %9, codec D3MFIF 2K U 7235E1213 NULL %238 L %3, CP_ACP 2 —
FR—D %V MBCS =¥ a—XZHELTLEE W,

N—a v 3.3 Tl
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PyObject* PyUnicode_EncodeMBCS (const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. size THEE X fd‘lfcﬁé % $§D Py_UNICODE BN 7 7% MBCS TV
2 — K L. Python bytes # 7= 2 MZLUTIRLE T, codec 23S 2 X H L 725EICIE NULL 2R L
i\j—o

Deprecated since version 3.3, will be removed in version 4.0: WA X £ )LD Py_UNICODE API O—#R
TY; PyUnicode_AsMBCSString (), PyUnicode_EncodeCodePage(), PyUnicode_AsEncodedString ()
DWITNLZMEHT 2 X5 ITBITLTLEZ W,

XYy kreXOw k

AVy FELU ROy FEEE (slot function)

PUF® API & Unicode 72 =27 b B XUFHN 2 ANCHD (BT, E50dXFIERLLTVET),
BEWIG T T Unicode 7Y =7 b B R RIHEEERFi> TWE T,

IS DB ET, BISHFRAELLHEITIE NULL $7203 -1 ZIRL T,

PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. — D DX FHZHEE LT, #7272 Unicode X FHN 2 LML E T,

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t mazsplit)
Return value: New reference. Unicode XFFID VY R +%53#| LT, Unicode XFHH» 575V R k%R
L% 3, sep 28 NULL DS, ETCORAXFEH > THEIZITVWE T, ZNLUNDGE, EE SN LF
P THERITVET, KT mazsplit ETORENZITOVE T, mazsplit DA S X7 EENTHIR %2
BITFRA. DERERDY A FRICIEDELFIZEAZE A

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. Unicode XFH % RATXFZTXEI D, Unicode XFHM 5725 1) X + &R
L¥73, CRLF EZ—ADMITXF AR LET, keepend 78 0 DFE. DEFERDO VU X N AIBATF %
EDFEE A

PyObject* PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
XFHNFERIGE table WAL TEH L., ZHEHER%E Unicode #7227 b TIRLET,

MJSFIE, Unicode F#2 R 8L % Unicode F#%Z R T8I E 7213 None (ZDXXFZHIFRS 2) 1SRG
IR0 TH A,

SSRDIEEET 2REDH B XY v ik __getitem__ () A YR T7 2 =X TT; o T, HEPY—F
Y2REMFSTH I ELIEL T T, MEMITFEIT> TR (LookupError #i2 2§ & 5 72) X FEFHK
LT, B TO3. 20¥EFEab—-LET,

errors 1 codecs THEMONZDERILEK®RERHF T, errors I NULL ICLTd &L, 741 b
7 —HEOFERAEEKRLEI,
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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)

Compare a Unicode object, uni, with string and return -1, 0, 1 for less than, equal, and greater than,
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respectively. It is best to pass only ASCII-encoded strings, but the function interprets the input string
as ISO-8859-1 if it contains non-ASCII characters.

Z OBEBIIFIAN R L EE A

PyObject® PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)

Return value: New reference. Rich compare two Unicode strings and return one of the following:
o NULL %, flS238E L7 2ITRL £ 3
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)
Intern the argument *string in place. The argument must be the address of a pointer variable pointing
to a Python Unicode string object. If there is an existing interned string that is the same as *string,
it sets *string to it (decrementing the reference count of the old string object and incrementing
the reference count of the interned string object), otherwise it leaves *string alone and interns it
(incrementing its reference count). (Clarification: even though there is a lot of talk about reference
counts, think of this function as reference-count-neutral; you own the object after the call if and only

if you owned it before the call.)

PyObject* PyUnicode_InternFromString(const char *v)
Return  wvalue: New  reference. A combination of PyUnicode_FromString() and
PyUnicode_InternInPlace(), returning either a new Unicode string object that has been in-

terned, or a new ("owned”) reference to an earlier interned string object with the same value.
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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. Return the slice of the tuple pointed to by p between low and high, or
NULL on failure. This is the equivalent of the Python expression p[low:high]. Indexing from the end
of the list is not supported.

int PyTuple_SetItem(PyObject *p, Py_ssize_t pos, PyObject *o)

Insert a reference to object o at position pos of the tuple pointed to by p. Return 0 on success. If pos
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is out of bounds, return -1 and set an IndexError exception.

ATR: This function "steals” a reference to o and discards a reference to an item already in the tuple

at the affected position.

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 C oB =03
name const char * £ % struct sequence D]
doc const char * pointer to docstring for the type or NULL to omit
fields PyStructSequence_Field#i L WHRID 7 1 —)L FHZ &M L 7z NULL #i5 X 7z EEA
* NDKRA V&R
n_in_sequendeint Python flICAIfAE L2 7 4 — A RO (L AT LT
3 255)

PyStructSequence_Field
struct sequence @ 7 4 —/L FIZDOWTEIIR L £F, struct sequence 13X IV EET ML TWE 7D, £
TD7 14— Fid PyObject* & U THRMITENE T, PyStructSequence_Desc @ fields BLHIDIRZ
FAZ X o T struct sequence DED T 4 —L FIZOWTEHEHML TWB MR ED FT,

74— | COE LS

JLE

name const name for the field or NULL to end the list of named fields, set to
char * PyStructSequence_UnnamedField to leave unnamed

doc const 74—V KD docstring, EE3 % 5HE1% NULL
char *

char* PyStructSequence_UnnamedField
74—V FEREAHIDIRNE E T 2 720D ORIRE,

PyObject* PyStructSequence_New (PyTypeObject *type)
Return  value: New reference. type D A4 ¥ X X2 Y A2 4H KL L FE T, type X
PyStructSequence_NewType () W2 X » THANAEMR L TORIFIUIRD A,

PyObject* PyStructSequence_GetItem(PyObject *p, Py_ssize t pos)
Return value: Borrowed reference. p MIgT struct sequence D, i pos ICHB2A TP =7 FERL
9, HAF v 7 RITVERA,

PyObject* PyStructSequence_GET_ITEM(PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PyStructSequence_GetItem() X [EFED~/ 0 TT,

void PyStructSequence_SetItem(PyObject *p, Py ssize t pos, PyObject *o0)
struct sequence p @ pos DALEIZDH 2 7 4 — R 0 ZEE L E T, PyTuple SET_ITEM() O X512,
FRLIZTDA Y AR Y R L TOAMEATRETT,
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FHR: ZoBEKIE 0o NOBIRE T BAID T 3,

void PyStructSequence_SET_ITEM(PyObject *p, Py ssize t *pos, PyObject *o)
PyStructSequence_SetItem() LFFED~< T A,

AR ZOBEIE o NOZHRE T BARD” £5,

8.3.6 URrATTxU K

PyListObject
Z D PyObject DY 7T XA FE Python DY R AT =7 b ERBLET,

PyTypeObject PyList_Type
Z D PyTypeObject DA ¥ AR ¥ A% Python DV A MZRIL £3, ZHUd Python LA YIiZBIT 3
list LALAT7Y =7 b TY,

int PyList_Check (PyObject *p)
pWYVRANET T2 b, VAMHDYB T XA DA VARV RATHBGECERRLET,

int PyList_CheckExact (PyObject *p)
p MY ZANUFTO 27 v THD, POVAMIDY T I 5 ADA VAR ZATRWEEICERRLET,

PyObject* PyList_New (Py_ ssize_t len)
Return value: New reference. ¥4 X205 len #i7z VA AT =7 b 2RLE T, KT % & NULL %
BLUET,

AR: len B0 XD KEVWEE RENZVZA AT V27 POERICIINULL Aty bXATVET, &
DT, PyList_SetItem() TARYIZA I =/ vty FF5ETIE Python a— Rzt 7Y =7 b
W L7=D. PySequence_SetItem() ® X5 7%IME API 2FHL TTWITER A,

Py_ssize t PyList_Size (PyObject *list)
VAMETY 2T b list DEREXZRLET; VA MEA 7Y 27 MZBIFS len(list) EFUTT,

Py_ ssize_t PyList_GET_SIZE(PyObject *list)
<7 BT TE: PyList_Size() T. TI7—F v 7% LEHA,

PyObject* PyList_GetItem(PyObject *list, Py_ssize_t index)
Return value: Borrowed reference. list DI §FT VA MA TP 27 FAD, Ul index IZHBF T =7

8.3. = YRATT 1Y I (sequence object) 141



The Python/C API, U —2X 3.7.17

F2IRLET, MNERIEATHIZNEDRDD, VAMEIENLDA VT v 7 RAFTHR—FINTVERA,
index DEIH ZEHZ TWBEA, NULL 23R LT IndexError St %ty M LET,

PyObject* PyList_GET_ITEM(PyObject *list, Py_ssize_t i)
Return value: Borrowed reference. %27 0y TT &/ PyList_GetItem() T. TI7—Fzv % L%k
A

int PyList_SetItem(PyObject *list, Py_ssize t index, PyObject *item)
VA MAT Y27 PNDAE index 12, 7T =7 b dtem ZHALE T, A LEGEICIEZ 0 ZRLE
T, index DEPHEZBZ TV EEE, -1 #IBL T IndexError v FLE T,

AR BB item NDOBIE T HAMD” £F, Tl BEEDA VT 7 RITTTIHIOEZRNA -
TWaHE, ZOERAINT2SHMEBEL £,

void PyList_SET_ITEM(PyObject *list, Py_ssize_t i, PyObject *0)
PyList_SetItem() X7 RICEBZEKT, TI7—F v 7 2ITVEEA, ZO~rid, HELYRXT
DERERE AN L DRV EICERE ANDS L ZIZOAHVET,

AR Zo~rnaiditem NOBRE T BAWMD” £F, £/, Pylist_SetItem() LiE- T, BHREDE
ZPZDPELCTHEEIHMRIAONE T TV 27 PANOBREME LERA ; ZOFR. list POfE i TS
BXNTWEA T2 bBRAEYV Y —IRF[ZRILET,

int PyList_Insert (PyObject *list, Py_ssize t index, PyObject *item)
BR item BV AL list DA VT v 7 X indexr DENIHALET, B T2L 0 2 RLET, Kftg s
-1 Z&L., szt y P LET, list.insert(index, item) IZHABIL7=HXBET S,

int PyList_Append (PyObject *list, PyObject *item)
AT7Y =7 b item % list OREBIGEMLE S, fIIT2L 0 ZIRLET; KT 2L -1 2L, fstz
vy P L%¥J, list.append(item) IZFHBIL 72AAET T,

PyObject* PyList_GetSlice(PyObject *list, Py ssize t low, Py_ ssize_t high)
Return value: New reference. list ND, low 708 high FTD A7 =7 v 5R2VAMNERLET,
K3 5L NULL ZiR L, s %E+Ey b LET, list[low:high] ML 2MRET Y, 7=72L, VR b
DREDPHDA VT v 7RI R—FERTVERA,

int PyList_SetSlice(PyObject *list, Py_ssize_t low, Py_ssize t high, PyObject *itemlist)
low & high £TD list DA F A4 A% itemlist DNEFIZ L E 3, list[low:high] = itemlist &AL
@%%T?o#mmdemLf%i< 22Y A DA (FEER T A4 ZADHIRR) 127D %3, BIL7%H
WiE 0 2, KILHEIE -1 ZIRLE T, 2L, VAMDRELHDA VT v 7 RFHR-FEh
“Ch\iﬂ‘/uo
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int PyList_Sort (PyObject *list)
list DNEZA YT L—RTY =L ET, BIALEBEZ 0 2, RRLAEBECE -1 ZIRLET,
list.sort() &R L TT,

int PyList_Reverse (PyObject *list)
list DEFE"ZA YTV —ATRIELET, HIILEHEIIE 0 2, RRLALBEIE -1 ZRLET,
list.reverse() &R TT,

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list DNEDB A0 7ol h X TV AT =7 b #IR L £F; tuple(list)
LRUTTY,

int PyList_ClearFreeList ()
free list 227V 7 LT, MRS ERZHEEZRL T,

N— ar 3.3 TEM.

8.4 Container 77>V k

8.4.1 HEA T2 ¥ b (dictionary object)

PyDictObject
2D PyObject DY 7 XA 7% Python OFFEA 7Y =7 b ERBIL T,

PyTypeObject PyDict_Type
Z®D PyTypeObject DA ¥ A X ¥ AX Python OFFFEZRBLET, 2047 =7 ME. Python L4
YIZBIF S dict EALA TP =22 FTT,

int PyDict_Check (PyObject *p)
SIBHPEHEL TS 27 P REEHOY TR TOA VARV ADGEICHEZRLET,

int PyDict_CheckExact (PyObject *p)
p BEHEF T2 7 b THH, »2OFHEFUDOY T I FADA VARV ATRWEHICEZIRLET,

PyObject* PyDict_New()
Return value: New reference. ZEDFT-REFFE LR LU E T, KT 2L NULL ZIRL £73,

PyObject* PyDictProxy_New(PyObject *mapping)
Return value: New reference. 5~ v 7HA 7 = 7 Mz LT, FiAH UERICHIR X417z types.
MappingProxyType 7Y =2 b ZIRL £7, @, ZOBIIIENI TR WS Z A (non-dynamic class
type) D7 FAHEPLEBEINLR VIS 2 —%ERT 2 -DIcffb T,

void PyDict_Clear (PyObject *p)
BEHEC A>TV 2 TOXF - EDORT ZRALTRICLET,
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int PyDict_Contains (PyObject *p, PyObject *key)
FHE p I key BASTVEIDHELE T, p OEED key IC—HLIEEIE 1 ZRL, Z2h A oGE
X0 ZBRLET, T7—DHE -1 ZRLET, ZOBEUX Python O key in p & H{fiTT,

PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p E[RUF — EHORT WA - Hil-iFELRL T,

int PyDict_SetItem(PyObject *p, PyObject *key, PyObject *val)
BEE p I, key X —2 UTH value ZFALE T, key 1X /Ny a8 TRIFNUERD ERA; Ay a
AJBE TR WEA, TypeError XM LE T, BMMILZHBEIIE 0 2. KRBMLEZBEIIE -1 ZRLET,

int PyDict_SetItemString(PyObject *p, const char *key, PyObject *val)
& p I, key &% — & UL TMH value ZHA L E T, key I& const charx BITRIFIUIRD FHA, F—
# 7Y =2 P& PyUnicode_FromString(key) THMINE T, I L7HEIIE 0 2. KRLLHEIC
-1 ZIRL £,

int PyDict_DelIltem(PyObject *p, PyObject *key)
HEpDPD key X — T2V PUERRELET, key 1INy ¥ 2mBETRITINUIRD ERA; Ny a
AJRE TR WA, TypeError ZEM UL E 3, MIMILIGAIIE 0 . KBLZGAEIE -1 IRLET,

int PyDict_DelItemString(PyObject *p, const char *key)
HEp POXTFH key F—r T2 PV ERELE T, BIILAHEIE 0 2. RRLAESBEIE
_1 %? Lij—o

PyObject* PyDict_GetItem(PyObject *p, PyObject *key)
Return value: Borrowed reference. #& p NT key k¥ —2 325377 bR RLET, F— key
FIE LR WGEICIE NULL 23R L 325, flstety b LERA.

__hash__ () XV v F® __eq _O) AV vy FOMFH LA Z 2HMIMEIEI N2 Z 2 IcERELTLE
XV, T —FHEIEZITE. RO DI PyDict_GetItemWithError() Zffio>TL &,

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. PyDict_GetItem() DEFTHINEIEL ¥ A, HINDBFREL 725
A Bst ety b LIcETNULL ZIRL %5, F—DFELAE» o758, stz y b #7912 NULL
ZIRLUET,

PyObject* PyDict_GetItemString(PyObject *p, const char *key)
Return value: Borrowed reference. PyDict_GetItem() R U T M, key 1& PyObject* TIE L
const char* TIHEL £,

__hash__ () XY v F® __eq O XYy FOMUH LR, —RWNRXFINA T =2 bDIF
I Z 2B X2 28 IKERLTAEI W, =7 -2 WEIE2 213 Kb
PyDict_GetItemWithError() Zffio T X\,

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. Z 3 Python L NJL® dict.setdefault() ¥R LTI, b LHN
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X, B p 225 key WG T 2MEZREL E3, F—2EEICRITNUI. E defaultobj ZHAL defaultob)
ZIRLET, ZOBBUI. key DNy ¥ 2 fHEZRREFAZ 2 IHI 2 IEHTiI 3 2 O TRZR L, —ERT L
i L F 2 A

N— g v 3.4 TEM.

PyObject* PyDict_Items (PyObject *p)

Return value: New reference. FFENDETOEFENDIA 57z PyListObject ZIRL F T,

PyObject* PyDict_Keys(PyObject *p)

Return value: New reference. FFENDETDF —D A o7z PyListObject ZiRL F T,

PyObject* PyDict_Values (PyObject *p)

Return value: New reference. Ht2 p NOLETOIEN A o7z PyListObject IR L E T,

Py_ ssize_t PyDict_Size (PyObject *p)

HENOEZOHZRL T, HHFIIHLT len(p) 2FETT2DLRALTT,

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

HEpNOETOXF—/EDORTIZHI 2 RIFWUHZITWE T, ppos BB L TW5 Py_ssize_t B,
Z DRI T RABALIE %2 BRAG S 2 BRI, BRANCBIRIFN 3 K D B AT 0 ITHIIHE L THE2 T E72 b %
BA; ZOBEBITHENDOERT7ERD EIF2 2 ICEEZRL, B TORTERD LF7Ze30h 2 5
TIRLUET, T XX phey B XU pvalue IZ1F. TNENFHEDE 4 DX — L{HPED 57z PyObject*
BRI KA Y ZD R NULL BAD 5, ZOBBD6RIN2ZRIEITNTEHSRICRD £
T RENEARIC ppos ZEBELTERZD ¥ A, ZOMEEPHNLZFERERDOF 72y FERELTE
D, WERIERA A= RDT, A7ty FOEC—HELRWDTT,

B Z 4

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {
/% do something interesting with the wvalues... */

RIGABEFCTEE p Z2ZE L TR D $8A, HE2RELM T 2B, F— 0T 2 EZZEELTH
RELRIZHED F LD, F—DEREZEELRZWI EDHHET S, UTIhlZRL £

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {

(RDR=212Hi <)
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HIDR— % 5D E)

return -1;
}
PyObject *o = PyLong_FromLong(i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (o) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
Ry TUATI 27 b b ORTOERIID- T, KENIF —/HORT ZHE o \TBML $3, b I3FF
Fh. PyMapping Keys () £721d PyObject_GetItem() ZHR—1FFT2MLLDAF Ty MITEE
T override DERHIX, a DX —2—HT 2% b IZH I, BMFORTEBEEMZ 3, 2hl}
DA, b DF—IC—HTE2F =D a KRV ZOABMETVWE T, R LEEEIIT 0 ZRL, #i
DR SN ETE -1 ZIRLE T,

int PyDict_Update (PyObject *a, PyObject *b)
C THEIL PyDict_Merge(a, b, 1) LR U T, %7 Python @ a.update(b) ¥ fITWE T2
PyDict_Update() 138 582 "keys” BYHZR L VWHEXTXF—/ERXRT7 DY —Fr Y A2 RKIET %
TeiEdHYERA, RNLEEEIIZ 0 ZIBL, SRS EICE -1 ZELET,

int PyDict_MergeFromSeq2(PyObject *a, PyObject *seq2, int override)
seq2 NDF — fER7 Z2flio T, §FH o« ONEZEHLDHELLD LET, seg2 ld. F—/{HDORT &
AR LREX 2 ORIEAREL 7Y = 7 b (iterable object) 24T 2 KIERIREA 7Y = 7 b TRIF NI
DERA, BERTZ2F—DFEETZHE. override BER SIXFBICHB L 12F — %W, 25 TRVIGE
WRICHBE L3 —2fnE T, R LEEIE 0 2R, FIASEHINEEIE -1 ZIRLUET,
(R b ELSMNZ) Effi7e Python 2 —F2FEL e, LT X512k bh %7

def PyDict_MergeFromSeq2(a, seq2, override):
for key, value in seq2:
if override or key not in a:

alkey] = value

int PyDict_ClearFreeList ()
free list 227V 7 LT, MRS ERZBEZERL T,

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
BROEBIHLTE (VAMEHELEIR) AIEEDAEY 7y 2 2HVET, ZofEkoror 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 W set DEDY T RATDATI =27 b TH5BE ZHIT true ZIRLFT,

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 75 set D frozenset . HEAWVIIZDY T RA TDA TV =7 bTHIUR, true BIRLE T,

int PyAnySet_CheckExact (PyObject *p)
p 23 set D frozenset DELLDDATI =2/ FVTHB L B2 true ZIRLET, ¥ 724 TDA TP =
7 MIBAEE A

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 2RS4 72 =7 b2 ELH LW set IR L 3, iterable 3
NULL D ¥ Zid, ZED set ZRLE T, A LLHH LW set &, KL NULL 2R L £ 3, iterable
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 RS A7 = 7 N2 ELH L\ frozenset iR L £ 3, 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 POHHIBRL 3, KL S NULL 2R L ¥ 3, set BEDHAICIE KeyError ZEH L 3, set 2°
set LZDH T RATDA VAR Y ATROWEEIL, SystemError &M L E T,

int PySet_Clear (PyObject *set)
set ZZ2IZLE T,
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int PySet_ClearFreeList ()
free list 27 V7 LE 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,

BEODO R F 2 XY " FHNEHAFNEa— R ATV 27 v 0BUSENE 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~
ARV R self BMBolefilzla XY v RATT 27 P 2IBUET,; B func 13, XY v NP X R
WK EN 24727 b TT, self 1& NULL IZTEEHA,

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,

8.5. Function 772 k 151



The Python/C API, U —2X 3.7.17

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)
ob BENFTY 27 PDYEICEZELET; ob & NULL TH - T3 D £HA,

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 H33IE NULL THhrDOELA T =7 b T
HBEPEIDLF v I LERA

int PyCell_Set (PyObject *cell, PyObject *value)
AT T2 cell DNE% value ITHRELET . ZOBBIIHTHEDLLOLETORNFIIHNT 2R %
FRL £, value X NULL TH2FWERA, cell 13 NULL TRIFIUIZ D THA; B L cell kLA
TV FTRVWEE, -1 ZIRLETS, B35 0 IRLET,

void PyCell_SET(PyObject *cell, PyObject *value)
ENFATI 2T cell DIE% value ITERELE T, ZIAT Y MIWT 2EBIIRL BEDLDDF = v
3 BITVERA; cell 133IE NULL THRIFIR ST, ol A7 I =27 bThRIFEIRD F8 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
ZAUX Python @ code BZ KT % PyTypeObject DA Y ARV AT,

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_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. 1L WEDa— R4 7P =27 e, faEINLT 7 4 v, B4, Hh
TRESTERLET, BENa—FA 727 MWL TD exec() R eval ) EFFHFINTWVWERA,

8.6 EDMDATT Ik

8.6.1 J7AILATIxU

5 dD API i, Python 2 DHARAAD 7 7 ANA TPz D C APl ZRIEBTZI 21— b T30 D
T3, ZNHE, EHEC FA4 77V THRE-FINTWENY 7 7{F& 1/O (FILE*) IZfHZ 72D Icflbi g 3,
Python 3 Tid, 77 AL A MY —AR@ZH LV io BV 2 — AR HHAIN, 2212 OS DXL ANABZAY 7 7 £}
ZI/0 D RIZWL DD DBPEFRINTVET, TTHIHINATWIEEZE, Zhs0FH LW APL offif)iz C
TwRX=ThHH, A VXV RXRTOAFN RS —@BHAZANTVWET; ¥—F =7 4 —Da—Fidfbbhic
io @ API %ffi5 Z e AHERINFE T,
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PyFile_FromFd(int fd, const char *name, const char *mode, int buffering, const char *encoding, const

char *errors, const char *newline, int closefd)
Return value: New reference. BEIZBADPNTWE 7740 fd DT 7 A VT 4 A2V T X5 Python d

T7ANT T2 b RERLE T, 518 name . encoding . errors . newline 1% NULL Zf§ELTT
T AN NDEEMES Z e B TEET; buffering 121X -1 ZIEELTT 74V FOEEMES e I TEFE T,
name JIEH XN D DTIH, BRTERMED72DIIRENTVWET, KT 2L NULL 2 ELE9. &hd
FER R BB DfEFIE. i0.open() FABID FF 2 XU FEBIRL T X0,

Z&: Python A NV —2LBBEHEDNY 77 VY IERFORD, 7 7 A Vb D OS LRLD Ay
7y Ve HATE . HARIME (PHERT —XIE) R E5IERILET,

N—ay 3.2 TEHE: name BIEDER,

int PyObject_AsFileDescriptor (PyObject *p)

p KEESISNE 77 ANVT 4 A2V T R%E int E LTRLET, A7V =7 b8 LS, 20(E%:
BRLUET, BETRWES, 7Y 27 M2 fileno() XAV vy FRADNIFFIHLET; ZORX YV v FDIR
HfEIZ, 7741%:53&?@1 YL TRINZEHTRINIED VA, RIT2HM2RELT -1 %
BRLUET,

PyObject* PyFile_GetLine (PyObject *p, int n)

Return value: New reference. p.readline([n]) ¥RIUT. ZOMKIIA T =2 b p OBITZHAM
LES. pld 77404722 &, readline() XV v REFDOMLHIDF T =27 FTHEVEE
Ao nH 0 DE ATORIICHMRR CIEHIC TATRIHRAELE T, n 230 XKD REFFHUIX n N1 P
FOF=2EHALLEEA; o T, ATO—ERIMNRINIZHELDHD FT, EHLDHATH, iHk
HUET Q2T 7 A VORICEEE L 723581032202 IR LS, n 28 0 K h/hagiud, REicH
OoHFT 17T Z HANLETH, TI7 7 A VORIEIZEE L 7258121 EOFError X L ¥ 3,

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)

F T2 obf BT 7ANT T2 b p ITHEEZIAAFE T, flags DY K-+ 3277 7%
Py_PRINT_RAW 723 TC9; ZOI7 77 %IEET D L. A7V 27 MiT repr() TERL str() ZEH
LekiRE 7 7 ANMCEEHLE T, RIILAEEEIE 0 ZIRL, KRRT 2L -1 2R L CHEYIRFSN %
ty FLET,

int PyFile_WriteString(const char *s, PyObject *p)

XTI s %77 ANATT 27 b pITEEHLET, BILAEEIIE 0 ZIRBL, KKT 2L -1 ZiRL
Ty apis ety P LET,

154

F8E BRATZ Uk (concrete object) L1V



The Python/C API, YJ—2X 3.7.17

8.6.2 EXa—ILAT2x ¥ k (module object)

PyTypeObject PyModule_Type
Z D PyTypeObject DA ¥ A XY AlX Python DES 2 — V47T 7 MUIZRHFALES, 2047V
7 MiE. Python 7B Z'J AlZiE types.ModuleType ¥ L TABENTVWET,

int PyModule_Check (PyObject *p)
PIWEY 2= NATI 2 IPET 2a—NF T2 NV TERA T THZ L ZTWXEZERLET,

int PyModule_CheckExact (PyObject *p)
pBEID2a—NFTI2 T MT, POEIa—NAA T2 bV TRATTRVE ZICAEEZRLET,
PyModule_Type.

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ JBIHIC name DR EINLHLVWEIY 2 — AT T =7 b
ZRLET, EY2—1D __name__, __doc__, __package__, __loader__ BHEICEIBA> TVWET
(__name__ DIHMIART None TT); __file__ EMWEZ ANZDIIMUH LAOERETT,

N—a v 3.3 TEM.
N—Y a3 34 CTEHE: __package__ ¥ __loader__ | None WKiKEZINFE T,

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule_NewObject () IZBlTWE 343, name & Unicode 7Y = 7
F T < UTF-8 TT Y a— FENFHITT,

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module D4HIZEMZEE T 2T EA T =27 V2R LET; Z0F
T2 ME, B2 F TP bD __dict__ BYELFEULDIDTT, module WES 22—V 4T x
Jh(BLKIFEY2-NF TV 27 POV T RAT) TROWIEEIE, SystemError 23A M X 41 NULL A%
EhET,

REY 2=V Tlk, TV 22— 10D __dict__ ZEEBEET 2 XD b, PyModule *() B XU
PyObject_»() PAEZ S IR £ 7,

PyObject* PyModule_GetNameObject (PyObject *module)
Return value: New reference. module @ __name__ DEZRLE T, T2 — BN ZOBMHEIRMEL T
WRWIEERXXFHNIBI TR WEA, SystemError % iEH LT NULL iR L ¥£73,

N—Y a ¥ 3.3 TENM.

const char* PyModule_GetName ( PyObject *module)
PyModule_GetNameObject () IZBITWVWE T DS, 'utf-8' TLYI— FE N/ name ZRLE T,

void* PyModule_GetState (PyObject *module)
EYV 21D Tstate” (BT a— A BER LKA I VI THRINIEXEY T8y IJADKRA V& —)
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03 3UL NULL 23R U ¥ 3, PyModuleDef.m_size B L TLZE W,

PyModuleDef* PyModule_GetDef (PyObject *module)
EY a—NAIMESNDICL 7R o Tz PyModuleDef MEERNDRA Y X 2R L ET, EY 2 —AHERICE -
TEBNTWARD 575813 NULL 2R L £3,

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module @ __file__ JEM% D 212 module R —REN7Zdbr D7 74
NEERLET, L7 7 A VAPERSINTORWVWEESR, Unicode XFHITIE R WA, SystemError
FAEXETNULL 2R LET, Z0LULDEEE Unicode 7Y 27 "ADSIBERL 3,

N— g v 3.2 TEM.

const char® PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject () EBTWETH, "uth-8 Ty a—RENLT7 7 A VEEZRLET,

N—= a v 3.2 TIHSE: PyModule_GetFilename() IF LY A — RTERWVWT 7 A LZHITH LTI
UnicodeEncodeError ZXHM L E3, ZHDRDDIZ PyModule_GetFilenameObject () %A L TK
72E W,

C 2 a—ILOYIHAL

WBHE, BV 24TV MIRREY 2 -V (PR ZZ 7 AR—- P LTWAHEI A 75 V) £72134
HIAENTEY 22—V (PyImport_AppendInittab () %o THIHULRABDSBME N T WS EY 2 =) 2 HAF
LNET, FMICOWVWTIE building % 721% extending-with-embedding % BT 72& W,

FIHERIRE, Y 2 —LERDA Y ARV A% PyModule_Create() WL THK EDNo/EY 2 —1F T
Pz FRBRLTHEVTI L, LA REREERZODDE R ZEBUHHL” 2EZRLTHHEOER A,

PyModuleDef
EV 2 VERMERIIEY 2 -V A 7027 b RART 2DITBELRTXTOHERERFEFLE T, @E
3. ERENDEY 2 — N T EITEHINTHIHL S N ZORIDERD 1 DRI FEL 5,

PyModuleDef Base m_base
DR Y N—THIZ PyModuleDef HEAD_INIT THIHHEL TL X Ww,

const char *m_name

HLWEY 2 — LD,

const char *m_doc

Docstring for the module; usually a docstring variable created with PyDoc_STRVAR is used.

Py_ssize_t m_size
EBY 2 —VOIRREIE, #7270 — LR BEE TR { PyModule_GetState() THURTEZEY 2 —
NZEDRXEVHEBIRHEINTWE DD ET, THUCLoTEI 2 —NVIEERDOY 7 - £ v &
TV R —TRRIMHRIET,
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ZDXEYFHEBIE m_size CEDVWTEY 2 —UERFRICHEREIN, TP 2 -0 ATV =7 FHWHE
XN =2, m_free BB DUEZNDIMEEN R THRREINE T,

m_size I -1 ZBRETEL, ZOEI 2a—NEZ 70 —NLRIREERF DY T - L &2 =T
A—%FHR—bPLTWVWREVWEWVWS Z2IZRD ET,

m_size ZIFADHEIHKET DL, BV 2 —VIIFEIILTE, ZORED-DITHEL 12 581D X
BVEBEZHETEZ220S 221D FT, IEAD m_size IIZEMEWIILTHREICRD 3,

I PEP 3121 #%0E,

PyMethodDef* m_methods
PyMethodDef THEREINS, EY 2 — L L VEBOD T — T AANDRA & —, BEDTEELRWE
A NULL Z23ET 5 2 ¥ H3A]HE,

PyModuleDef _Slot* m_slots
ZEBEI LD 7zd D21y MEFRDHEHIT, {0, NULLY HESKIEE 2D $3, —BRFEHILZ#
S5 ¥ &lX. m_slots /X NULL TRIFUEZ D FHA,

N—Tay 3.5 TEE: N—Yar 3.5 XDENE. ZDXNZHFIZ NULL KREXNTWT, RDD
DL LTEREINTVE L=

inquiry m_reload

traverseproc m_traverse
A traversal function to call during GC traversal of the module object, or NULL if not needed.
This function may be called before module state is allocated (PyModule_GetState() may return
NULL), and before the Py_mod_ezec function is executed.

mquiry 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.
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—ERREANHATL

EY a2 — VO LEABDPERZE T 2 — A 7027 P EER L TRITGENH D T3, Zd” —EBEEAL”
LRI, RD2O0DEY 2 —VEBRBEBROEE L 1 OB fHNE T

PyObject* PyModule_Create (PyModuleDef *def)
Return value: New reference. def TOERIM > THLWVWEY a— A7V =7 bPEEKRLET, Zh
& PyModule_Create2() ® module_api_version \Z PYTHON_API_VERSION Z#E L7z ¥ ZD X 5 I1ZHR
2HNET,

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
LWEY2a— VA7 =7 PRERLET., b LIFESINIA—Y a YHEFTLTWEA Y X—F ) X—D
N— a v Bz 25513, RuntimeWarning 2 RAE I E T,

AR FrAYODES. ZOBBTIER L PyModule_Create() ZFIHTZRETT, ZOBEIX. Zo
B OBE R LTV & IR L T ZEW,

BV 2—NFTY 27 FHPIHULBIE D HIRE N B HNT, 72T WX PyModule_AddObject () 72 ¥ DRAEZfEi-
TEY 2= NI T2 MIAUANZFIBEIEX T,

ZERPEVIRATE

TBRZERERT 295 1 20D J5id, " ZERETIHIL” 22K 2 5ET T, ZOHETHESNSHIRES 2 —
ME, & Python €Y 2 —/WMGEWIRZ2#0E LES: #ILILIEIX, Y247 27 b 2ERT 5 &£
P X o nNefiEEE 2 RITERE chElchEzd, ZORANEZ I AD __new__() XY v F& __init__QO
AV FIZPTVET,

—BRFETMETAR I NI EY 2 — L e EW, ZRETIECTERINZEY 2 — VT Y IV TEDHD %
B A: sys.modules DTV b —=DHIRENEY 2 —VPEA VK- EINLHBE FILLVEY 21T TV
FORERZIN, HVEY 22— Python €Y 2 — L e [A L K KHEOHIR—YaL 7y a Yy TUBEERS Z
LI DET, 774NV TR FUEBRDPOIELNIERDEY 2 —VIIMVITHEIRETT: HEIA VARV
ZWMAT2EEIIRNDA Y AR ACHELER A, ZHUE. (BIZIE PyModule_GetState() %ffi- THUFT
%) ZETORER, (FEP2—1D __dict__ % PyType_FromSpec() THEMINIMEL DI FADXS57K) E
Ja— VBT 2bDIE. MEDEI 2 - ATl MFEDDDTHIRELWVWS Z LTI,

ZERBEE L2 # > TEREINZETOEIT 2 NI T A 2ATVE— 29 R-1+ T3 RDLNF
To HBOED 2 — P L TWE I BHRIET 2DI2E, 20V TWEZOYR—- 2T 2723 THAT

LRSI L 2 Bk T 2 72012, FIHALRE%L (Pylnit_ modulename) 1328 TR m_slots D PyModuleDef
FIRLZET, ThEIRTHNC, PyModuleDef £ ¥ A X ¥ ZZRDETHHAL XNz TdWIT EHA:
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PyObject* PyModuleDef_Init (PyModuleDef *def)
Return value: Borrowed reference. €Y 2 —VEBRPH SR A v > P RIEL S HET 5. @Yo
XNz Python #7927 b THBEZFAELF T,

PyObject* IC¥ ¥ A M &Nz def ZIBL ETF, 7 —2RAE LGS NULL 2R L %3,
N— a ¥ 3.5 TEM.
EBY 2= VERD m_slots X > \& PyModuleDef_Slot MHE{ADELY| 2 X R IFIUIR D R A

PyModuleDef_Slot

int slot

Zry b ID T, IR CHE AT\ 2 HI AR (Eh H 3N £ 3,

void* value
2By FOET, BRIz ay b ID WKIKEELE 9,

N— a ¥ 3.5 TENM.
m__slots BEANE ID 0 O R 1 v M THRIFEE N TORITIIZR D 8 A,
FFHAREZ ARy P ORI T

Py_mod_create
EVa2—NATV 7 VEERAERT 27DITEIN LB EIELE S, 2O Y PO value KA ¥
BBFRD S 72 F v 2R oBRZHEL TR TRV EE A

PyObject* create_module (PyObject *spec, PyModuleDef *def)

PEP 451 TE#Z X N7z ModuleSpec A Y ARV AL, EY a— VEREZITWIBEETT, ZHEHL
WEY2— A TT 27 b RIBT, T —%BGELT NULL ZIBFRETY,

ZOBBIIR/NRICED TBLIRETT, FHSEED Python 2— REFFFHITNETERL, FALE
JVa—NEALAVRK-FLEI T ERL-TICHMABTL & 5,

BED Py_mod_create ARy b % 1 DDEY 2 — LERICHELRVWARLNTT,

Py_mod_create DFEINTWARWIEEIE, 4 > KR— MEFIE PyModule_New() Zffio GEAFEDEY 2 —
NATI2 7 bRERLET, Y 2 —LOAFNIERTIZR L spec 2 HERE N, ZHIC X - THER
BV 2 AHHICEY 2 —VEEICET 2 MBZFHETELD, SRV vy 27V 2 2BLTH—OE
Va2 NEREHELOOHOHRTTA Y R— P TELDLET,

BRENBATI 27 bd3 PyModule_Type DA VAR VATHZIZNEIHD ERA, 41 ¥ KR— MIcHHE
THRMEORELHIENTEZRDIF. CARTHMER EF, LH L. PyModuleDef 2% NULL T\
m_traverse, m_clear, m_free . » L IX¥ TRV m_size. L {IX Py_mod_create DIStD R v
k2O E1X, PyModule_Type £ Y A X Y ADADIRINZTL & 9,
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Py_mod_exec
BV 2% BITTD L FICMINBEBEFELET, T Python €Y 2 —1Da— RE2ETT 3
DLFAFETT: ZOBBIETZVTWEIZ FREEBREEY 2—VICLET, ZOBEBDY 7 3F v I1ZLLT
T7:

int exec_module (PyObject™ module)
BHD Py_mod_exec AT v FHPREINTWIGEIE. m_slots FLFNICEHN R I N TVEF T,

ZEFEUIHMEIZOWT X DFEEL X PEP 489 2R TL 72X\,

EKEEES 2 — ILIERBEK

DT o8I, 2B EZ S & 2ICEMTHEOCHEhE S, fIZIZEY 2a—1F 7V =7 FZBEIINCERS
&I, ZhoDBBEEEFEX £9, PyModule_FromDefAndSpec 3 & Uf PyModule_ExecDef D Y5 5 3,
RO L 22 BRICIEE Y 2 — A BRI ST RITER D ¥ A

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. module ¥ ModuleSpec 7Y =27 M D spec TEFRI Nz BDIC
FILWEY 2 -V A 7927 b2ERLES, ZOBEIK. PyModule FromDefAndSpec2() B D
module__api_version 12 PYTHON_API_VERSION Z{§E LR BR U LHICSH2FVE T,

N— ar 3.5 TEM.

PyObject * PyModule_FromDefAndSpec2(PyModuleDef *def, PyObject *spec, int module_api_ver-

ston)
Return value: New reference. API N—3a ¥ % module__api_version & LT, module £ ModuleSpec

FTT 2 FD spec TEBRSINZEBOICH LVWEY 2a— LA 7V b 2ERLET, dLIEEIN
N=Va YPRETLTVWEA Y R—T YV R—DNN—= 2 > ¥ Bz 25513, RuntineWarning 2 HE X ¥
ESa

AR: ZrAYODEA. ZOBBTIER L PyModule_FromDefAndSpec() ZFIHTZNETT, ZDH
Bt ZOBIKOBEMERIEL TV & T FAL T 20,

N— ar 3.5 TEM.

int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
def THZONIAEREDFEITRAT Y + (Py_mod_ezec) #FEITLET,

N—a v 3.5 TE.

int PyModule_SetDocString (PyObject *module, const char *docstring)
module ® docstring % docstring \ZBREL £ 3. ZDBEUI. PyModuleDef 225 PyModule_Create b
L { 1Z PyModule_FromDefAndSpec #ffo TEY 2 — L EAERT % & TICHEVIIMUOHINE T,
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N—a v 3.5 Tl

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)
#&URAHY NULL 1278 o TW 3 functions BLFNC ® 2 BE% module 12BN L £ 3, PyMethodDef WERD
il 2 Dz > r VIZOWTIE PyMethodDef OFZSIRL TS W (EY 2 — L OARTZEMBEE IR
TVWRWDT, C THREINLZED 2 - L~ 7 B 320 TVWEY 2a—L% 1 DHDOF|H 2 LT
ZHELD . Python 72 9 ADA Y ARV AXY v FIZBZFBICLET), OB, PyModuleDef 75
PyModule_Create % L < i& PyModule_FromDefAndSpec Z - TEY 2 — L ZAEKT % & ZICHBINIC
MOHENET,

N—a v 3.5 Tl

HiR— R

Y 2= LOYHILER (—BEREEHEEESHE) . HEZVIEEY 2 —LOEFAR Y M SFUH X3 B
(ZEREOIIMEZME 5 35E) BROBKEM-S &, €Y 2 -1 0 state DFIHLEfFICTE Z 3

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
module WA 7Y =2 b name £ L GEMUES, ZOBKITEY 2 — VORI SR XN 5
FBgETS, ZOBIRUIEII L7z FiTiE value NOBRERAE T, 7 -0 FZE -1 &, JWIHLE
LEIIFO0ZRLET,

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 \ZBEERZ name £ LTEML 3, ZOEBERBITEY 2 — L ORI SRS h T
$9, L7 FWI -1 &, BHILEZFT 0 ZERLET,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
module XXX FHIERE name ¥ LTEIML 5, ZOEMBEEIEEY 2 — L QWML SFIH X T
WE T, XTI value 13 NULL #IHE N TOWRFIUIRD FHA, 27D EWZE -1 2, RIHLLL E
1230 ZIRLE S,
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int PyModule_AddIntMacro(PyObject *module, macro)
module 12 int EHEEBMUL I, AT HEIE macro 20 5 MBI T 3, fl 2 &
PyModule_AddIntMacro(module, AF_INET) & 3 % &, AF INET 2 W5 %uiD int BEH %
AF _INET DOfET module IZEMUEF, T7—Fi2id -1 2, FIHFHTIE 0 2R L 9,

int PyModule_AddStringMacro(PyObject *module, macro)
XEFHERE module WZBIML £3,

ESa—IILEBER

—EBEE L. BEDA YR TV RDaAYTHFA IO RELS VANV DEY 2 — A BERLET, 2
EoT, BPLEI 12— NVEBNOBREITES2—NA TP =7 ' HPIETEET,

ZBRPEIEAL RS Y BE— D EHED SEBOEY 2 — UBERTE 2D T, 25 DI LB Z# -
TERENEEY 2 —MIZIMHZ EH A

PyObject* PyState_FindModule (PyModuleDef *def)
Return value: Borrowed reference. BRED A ¥ X TV RD def MOESNIZES 2 =LA TP =27 &R
LET. ZDXY vy FORHRSEME LT, Bid > T PyState_AddModule() TA VX7V R D state IZF
Va—nNA TV b EE L TB I 2ERLET, MET2ET2a—F T2 PHRRMNDPSR
WV, B LIERNCTA > X 7Y XD state ITHAE SN TWIRWEEIE, NULL 2B L £3,

int PyState_AddModule (PyObject *module, PyModuleDef *def)
BBUCEINE 2 — VA T2 b2, A VR TVY XD state ITHFGLET, ZOBBEMHS 22T
PyState_FindModule() WHET 2 —NVA T =2 MIT7 7 RATESL L5121 %Y,

—BRFEIHI L 2 o THERENEY 2 —VIZDAET T,

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).
A6 0 %2, KBELES -1 ZIRL T,
N— a3 v 3.3 THEM.

int PyState_RemoveModule ( PyModuleDef *def)
Removes the module object created from def from the interpreter state. Return 0 on success or -1 on

failure.

N—ar 3.3 TEM.
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8.6.3 1T7L—2AT2x¥ | (iterator object)

Python TR —ME oA T L —&X A7V =7 P 2RBELTVWEST, —D2HEY -/ YA 7L —& T,
__getitem__() XV v FEVIR-PFTEIEEDI—F Y AZWMOPVWET, ZOoHEMEH LTS 7Y =
7 bt F AE (sentinel value) 2\, ¥ —F Y ANOERI L ICMHUHLATRELF 7Y = 7 M E2OH L
T, Y FAUEDNRE NI TGN T LET,

PyTypeObject PySeqlter_Type
PySeqIter_New() %o, fAAAAS —4r ¥ ZENZH LT 1 5IBEA DM AALBE iter O ZFEH L
LEIGREND, ATVL—EF 7T FORIF T 27 FTT,

int PySeqIter_Check(op)
PySeqIter_Type DD op DX FIWZEZIRLET,

PyObject* PySeqlter_New(PyObject *seq)
Return value: New reference. —fRINRS —7 Y AF TV 27 b seq #WMOIA TV —REIBLET, KB
WX, > — 57 ¥ APRTIEERFE DRI IndexError 2R L7z ZITET LE T,

PyTypeObject PyCalllter_Type
PyCallIter New() X, HAAAREK iterO @ 2 5B AVERITATL -2 7 27 bORFTY =
7 b T9,

int PyCallIter_Check(op)
op DB PyCalllter Type DY ZIXHEZRLFT,

PyObject* PyCallIter_New(PyObject *callable, PyObject *sentinel)
Return value: New reference. #1284 7L —RERUE T, mHIDRT X X callable 1351507 L THEL
i€ % Python OFFFCHLATREA 7Y = 7 MR BIRATHDNEWVERA; callable 13, MUOHEN 2720
RORIGWIENRA 72 = 7 PRI RITNIRD E8 A, BRI NIA T L —Xi&. callable B3 sentinel
WCEHELWHEZ RS & RIBUZE T LE T,

8.6.4 TRUVTFAAZATZ TV I+ (descriptor object)
" FAZ Y TR (descriptor)” E, HBATI 2T POV OrDBEHIICOVWTHA LA TS M TT, TR
ZVTRATI =27 VARA T =27 F DFEENICH D £,

PyTypeObject PyProperty_Type
HABRAT AN TR A T 27 P TT,
PyObject* PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)

Return value: New reference.

PyObject* PyDescr_NewMember ( Py TypeObject *type, struct PyMemberDef *meth)

Return value: New reference.
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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.

int PyDescr_IsData(PyObject *descr)
TAZVTRATY 22 b deser BT —RBHEDT A2 ) TROEEIEEE, XYy RTRAZ)TFED
BEIIMB TR LUET, descr 3T AZ VT RATI 27 MTRINUIRDEVA; T7—F = v 73TV
E¥ A

PyObject* PyWrapper_New(PyObject * PyObject *)

Return value: New reference.

8.6.5 XM XA TV k (slice object)

PyTypeObject PySlice_Type
AFGARZTY 27 FPORA T 27 M TF, ZHUE. Python L4 ¥IiZBIF 5 slice LHLA TV =2
]\/Gj—o

int PySlice_Check (PyObject *ob)
0b MAFGARAF T 27 bDFHICHZIRLUET; 0b 1Z NULL TH - TIR D £HA,

PyObject* PySlice_New(PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. ¥6E LTAED BHFTZRATARF T 27 vV RIBLE T, 287 X X start,
stop, BEU step 3IATA AT TV =27 MBI 2RA%OELHE LTHOWLNET, ZTRHDHEITWTR
® NULL [T &, MET 2MEICIE None DMEDNE T, FiknA 7Y =27 b e7nr—2a Y TERVWES
121X NULL 23R L 3,

int PySlice_GetIndices(PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,

Py_ssize_t *step)
ATGARX T 27 b slice 12815 start, stop, BE U step DA 77 ZEEBURLET, 2D T —

T ADEZ% length EIRELE T, length KD DRERA VT I7RACRDZ T — LTIWVWET,

DL Z22iE 0 %2, T7—0r 23St ety bEFIC -1 ZRLET (2L, BEA VT 7 A0
FT—DD None TlEH L, POBYMICEMTER» > GEEREE S, ZOHE, -1 BRLTHIH
vy PLET),

BEHL, DRILFZOBEBEMEN RNV TL & 9,

N—=Tar 3.2 TEHE: AN, slice 513 DAIE PySlicelbject* TL 7,
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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)
PyStlice_GetIndices () DERIBARETT, slice \ZB 5. start, stop BEU step DA ¥ 77 A%

BELET, =T YADEX% length . A7 4 ADEX% slicelength KL £ 3, BFRNDAL V72
AFBEHDAFT AR —HLEHETZ Y v 7ENET,

Bor=2id o ®, T5—0rElZ3FNEELY PLT -1 ZIRLET,

7EFR: This function is considered not safe for resizable sequences. Its invocation should be replaced

by a combination of PySlice_Unpack() and PySlice_AdjustIndices() where

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {

// return error

is replaced by

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error
}
slicelength = PySlice_AdjustIndices(length, &start, &stop, step);

N—Y a3y 3.2 TEHE: LIFNE. slice 518 DA PySliceObject* T L7z,

N—Y a3 3.6.1 TEHE: If Py_LIMITED_API is not set or set to the value between 0x03050400 and
0x03060000 (not including) or 0x03060100 or higher PySlice_GetIndicesEx() is implemented as a
macro using PySlice_Unpack() and PySlice_AdjustIndices(). Arguments start, stop and step are

evaluated more than once.

N— a ¥ 3.6.1 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— =z > 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
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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— =g v 3.6.1 TIEM.

8.6.6 Ellipsis 77> k

PyObject *Py_Ellipsis
Python {ZB1J % Ellipsis £ 7Y 22 b TF, ZDATV =27 FEX Yy RERLEHA, BEAI T b
DRTIE, MOF TP =2 b RIS BED DD £F, Py_None DX ST, Thdb> It 7
Y27 FTT,

8.6.7 memoryview A7 k

memoryview A 7Yz 7 Md. MDA TP =27 FEFRIL XSRS Python #7327 +Ox L C FiEL
NXLD Ny T7DAA—TT—A T,

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. Ny 774 Y X7 = — A%t T 5479 =7 + 25 memoryview * 7
P bRERLUET, DL obj DEZRABLARBRANY 77D I AR 2 R—-FFT2R5, 20
memoryview % 7Y =7 MMIGAZFEZARETT, £ TRIINEHBLDAILKRSE), TI7AR=—K—D
AN L DONWTHATZDAREE B D 5,

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
Return value: New reference. mem BT D Ny 7 7 & LT memoryview 7 =27 M EERL 3,
flags 1% PyBUF_READ 7%* PyBUF_WRITE DX 5 60272 D £5,

N— ar 3.3 TEM.

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. view £ LTHZONINy 7 7% 7 v 7§ % memoryview 4 7Y =
JMEERLET, R4 b Ny 7 7 AT, PyMemoryView FromMemory () DIE 5 HBEE LW
‘t\\\j—o

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. buffer £ ¥ &7 2 —XZERLTWVWEF 7Y =7 +H» 5 ('C’ » 'Fortran
D order T) EfiL7z XEYF v ¥ 7D memoryview 7V =7 b EEDET, XEVHEHL T
2%E, memoryview 7 7Y =7 MITTDOXEY ZZRLET, 2 OBE. X2V EFar—-anT,
memoryview A 7Y = 7 MIFT LW bytes A7 =7 b2BRLET,

int PyMemoryView_Check (PyObject *obj)
obj 7% memoryview A 7Y =7 bDFHICEEZRLE T, BEDL Z 5, memoryview DY 77 7 XADIE
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BUFFFAI SN TR R A

Py buffer *PyMemoryView_GET_BUFFER(PyObject *muiew)
ExEINEZANY 77 —D memoryview DT T4 RX— b+ A=, KA VX —%FRLFT, muiew &
memoryview 4 Y AX Y ATRIINZRD FHA; 2O/ uldBlE2F v 7 LRVWOTHRTREF = v
ZLRINERST, Zh R385y 23 3RBNBHN ET,

Py buffer *PyMemoryView_GET_BASE (PyObject *muview)
memoryview # T AR =P LTWVWEA T 27 bADKA VX %ERL % T, memoryview 23
PyMemoryView_FromMemory() > PyMemoryView_FromBuffer() ®EH b TIEM I N TWRGH.
NULL 2B L %7,

8.6.8 BFEMA T o+

Python (% 3§88 25—t 7 =7 b (first-class object) & LTHKR—+F L ET, HHRrEEFET L M
HOEFOA 7Y =7 VDD D £F, F—I3HMRBRAI 727 b T, E3A VI FLDA T 2 7 MTHd
LCHRERIRD 7> e LTIRES A 7Y =27 T,

int PyWeakref_Check(ob)
0b BBA TS =27 v h7ux> 4727 POBEEZERLET,

int PyWeakref_CheckRef (ob)
b BWBWMA T 27 FDBECEZIRLET,

int PyWeakref_CheckProxy (ob)
b BTUXT AT = FOHZEICEEEKRLET,

PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. ob IZM$ 25 A T2 =227 b 2IRLEF, ZOBKIIEICHZSKE
BLETD, BTLFRA T2 P 2ERREEHEH D 8 A; BIEOSRA 7Y = 7 MARENS Z
EHHNET, DT XK callback WFFEOH LATREL 7P = 7 b T, ob DA —RPaL 7y a v &
NGB ZZITED £57; callback 355BA 7Y 2 7 FERZH—D AT XX LTI £73,
callback 1% None ®° NULL KL CTHDFEWVER A, ob DHBMTERVWA T =27 FDHERR. callback
HIFCH LA[BEA 72 = 7 T None . NULL OWFNTHRWEGEX NULL %K LT TypeError ZiXi
LEd,

PyObject* PyWeakref_NewProxy (PyObject *ob, PyObject *callback)
Return value: New reference. ob I3 2F/BWIa x> A7 27 b2 RLE T, ZOBBIIEICH
BRBRERLEIH, BT LIHLA T 27 F2E2REHED D TR A; BIFOSIA 72 = 7 F %R
ENBZdHVET, FEZDNRT XX callback 1 FFTHLRIEEA 7Y 27 M T, 0b BBH—RTaL
Ta YEINBGEMEZITED £5; callback 1XFFSBBA T =7 PEERER—DRTI XX LTI
B D F£3, callback 1% None ®° NULL QL THDEWVWEEA, ob PSR TER VWA TV =7 bDGE
callback DSEH LATREA 7' = 2 b, None . NULL OWFHTHRWIEGEE, NULL %K LT TypeError
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ZREHLET,

PyObject* PyWeakref_GetObject (PyObject *ref)
Return value: Borrowed reference. 5928 ref BBML TWE A7V =27 M 2RLES, #HERA TV =
7 P FTIRFH L TWiR WS, Py_None #iBL 73,

AR ZoBKIISRELS T O EDYOBR TRLET, 20D, 2047V bEFAL
TWAMZEDF 7Y 27 ARSI NN 23> TWBIGERRE, #IC Py_INCREF() ZM-UH TN
=TT,

PyObject* PyWeakref _GET_OBJECT (PyObject *ref)
Return value: Borrowed reference. PyWeakref GetObject() WTlTWE T, w7 uTHEEIN T
T, Z7—F v 7 2ITVEE A,

8.6.9 h7EIL

using-capsules LT DI 7Y = 7 b % 5 HIEIZDWTIX using-capsules SR L TL 72X W0,
N—a v 3.1 TEM.

PyCapsule
2D PyObject DY 7X A4 Fid, EEOMEEZRL., CHIREY 2 —p 5 Python 2 — FEFEHL THOD
SraDa— FIERDEE (voidx R Y XDIET) BILENDH L L 2ICHMTY, HDEY 22—
TERINTWVWS C SHEEBORA V&%, MOEI 2 - VIELTZILLMHOHEEZX51CT 578
WEEbNRET, ZHhUCE D, BICe— REh23EY 2 —LOFRD C APLIZEH O import 4% i@
LTT7 7R TBIENTEET,

PyCapsule_Destructor
ATV TBTAMIZRZA—A Ny ZBL ROXSICERINET:

typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_ Destructor a—/L Ny 7 QEIfEICDOWTIE PyCapsule_New() ZHIRL TL & W,

int PyCapsule_CheckExact (PyObject *p)
518D PyCapsule 72 o728 FIT true IR L £F,

PyObject* PyCapsule_New(void *pointer, const char *name, PyCapsule_Destructor destructor)
Return value: New reference. pointer ZI&# 3 % PyCapsule Z1E L ¥ 3, pointer 518X NULL T
HoTIFRD FEA

L LUGE. BINEFREL T NULL 2IRLE T,
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name XFHNE NULL 20, B C XFHINDRA ¥ X TF, NULL THEWESE, ZOXFINEIL7L e d
AT NI DRIAEFTLZIREND D $F, (destructor O TINS5 Z L IFFFAISNTVET)

destructor 75 NULL THEWGE, 7 7 ADNHIBRINZ L EBIZFDO I T E51 e LTHEHEINE T,

DA TENDBEY 2 —NLDEHEL LTRFEINSHE. name 1& modulename.attributename ¥ $57E
ENBIRETT, 2592, MDEY 2—ADBEDH T EN% PyCapsule_Import() TAVKR—1FF 3
ZENTEXT,

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)

A T IVARFENT WS pointer IO L E T, KL ZBEEMSNZHRE LT NULL iR L EF,

name 518UIH TR MREEN TV R AETE EMIC =R L 2TFHER D 8 A, b LI i h
T\ name A NULL 725, ZOMD name 513HE L { NULL TRFIUIR D £H¥ A, Python i C
SiED stremp() 2> TI D name ZHE L FT,

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
ATENVCREFENTWBBIEDT AN 7 22 BL TS, RBLEEE, FISeE L T NULL iR
9,

ATEMENILL ZF A F7 7R LTHROIEDTEES, EoT. RDEOD NULL 28T 7 — &5 L TR
WATEEEDY®D D FF, PyCapsule_IsValid() 2 PyErr_Occurred() ZFIH L THEFE L T ZE W,

void* PyCapsule_GetContext (PyObject *capsule)
B TENMRIEEIN TV BREED Y T F A b (context) IR L 5, KL 5GE. HISL%#%E LT NULL
TIRUES,

ATEMINILL 22 YT FAPELTHROZENTEE T, (o T, EDED NULL BT 5 — %2 LTk
WAJBEMEDS S D §£ 37, PyCapsule_IsValid() »» PyErr_Occurred() ZFIHA L THEEEL T ZE W,

const char* PyCapsule_GetName (PyObject *capsule)
AT EVREFEN TV BEIED name ZIRL £9. KBL GG, BlseR0E LT NULL Z:BL 35

51 7 EE NULL % name & LTHROZ MR TEZE T, o T, EDED NULL BT 7 —%2FE L TRWVA
REMED D D F3, PyCapsule_IsValid() » PyErr_Occurred() ZHMH LU THEFEL T 72X W,

void* PyCapsule_Import (const char *name, int no_ block)
BV a2 NDATEVEEDLS CATI 2T PANDRA X% A YK=L ET, name 518IE %
DEMEDIEE% % module.attribute D L I ITHHEE LR T NUIRD FHA, 7 T RAVITHHINT
W3 name X ZDXFHNCIEMII—H LR ITNERD T8 A, no_block PEDK;, £V a2—1%
(PyImport_ImportModuleNoBlock() ZffioT) 7u v 78324 YK—1 LET, no_block 3D
R, EY 2—Md (PyImport_ImportModule() %o T) BED/ETA Y R—-—rENET,

B LG 6. e vOWE RA V2 BRLET, KML7=5E, FIAEZEREL T NULL 2R L 3,

int PyCapsule_IsValid(PyObject *capsule, const char *name)
capsule WEMNBA T L THEIZHLEI E2F v 7 LET, B capsule 1Z. IF NULL T,
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PyCapsule_CheckEzact () % XA L. IE NULL 28R4 Y X 2R L TV T, WERD name 35| name &
~vFLET, (name DA FEIZOWTIE PyCapsule_GetPointer() % SHR)

BWRZ 5 L, PyCapsule_IsValid() BEZERTHE ®TDT7 7+t v ¥ (PyCapsule_Get() THE S
ETORE) P 2 Z e RIS NE T,

F 7227 AT name B~y FLEGEICIE 0 2, ZRLAOEEIC 0 ZIBRLET, Z oBEEIIH
SHZER L £/ A,

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule REFRD AV TF X b RA ¥ R%E context \CRELE T,

BIL7s 0 &2, RL7=6HIAZRELTIE 0 ZIRLET,

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_ Destructor destructor)
capsule NERD T A v Z 7 X% destructor IZEEL E T,

L5 0 &2, RML 72BN ZRELTIE 0 ZIRL T,

int PyCapsule_SetName (PyObject *capsule, const char *name)
capsule NERD name % name WEEL T, name 2IE NULL D & &, ZIUX capsule & H dRVHan
PEORENRDHD FT, LT TIC capsule IZIE NULL @ name DIRIFEZINTWGE, ZRUIHT 21
BIITHOHEEA,

L5 0 2. RML 7B ZRELTIE 0 ZIRL ¥,

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule RERD AR A > X% pointer WCEEL E T, pointer 1 NULL TH o Tidiz D 8 A,

BIL7s 0 &2, RML726RIAZRELTIE 0 ZIRL T,

8.6.10 oz RL—RATZxU

VA=A T2 MI. Python Y 22 —KA4 7L =R 2ELET2DIMHoT0WEA 727 T,
AL —RFTY =T MIEHE. PyGen_New() R PyGen_NewWithQualName () DOBH/RIYARMEOH LTidi <,
% yield T2 A 71— a VI ERIhE T,

PyGenObject
VAL —XATT =l bR TWS C #ERTT,

PyTypeObject PyGen_Type
VAL —RATT 27 PIIHIBT 3MA T =27 P T,

int PyGen_Check (PyObject *ob)
b BT AL —RATY 27 FPDBECEZIRLE T, ob A NULL THoTIHD £HA
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int PyGen_CheckExact (PyObject *ob)
ob DBIH PyGen_Type D ¥ ZFIT true ZIRL FF, 0b 1 NULL TH o TIIWITEHE A,

PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame 7 =7 MZEIWTH R I 2 AL —X ATV =27 MRAEML
TRLET, ZOBKIE frame ~NOZREBAE T, 51805 NULL TH - TIIRD FHA,

PyObject* PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame # 73 =7 N ok 2 X2V =24 T2 =7 MR L.
__name__ ¥ __qualname__ % name ¥ qualname ZFREL TGELE T, ZOBEEIE frame ~NDBR%
BAET, frame 518U NULL TH o TR D FH A,

8.6.11 JIL—F>FT>xI+

N— a v 3.5 THE.
AN—=F A TI 27 MI async F—T— F2fio TERLBEKIET AT =27 P TT,

PyCoroObject
AN—FFTI 2T b DIDD C HIER,

PyTypeObject PyCoro_Type
AN—FUF Tl MG EHA T =7 b,

int PyCoro_CheckExact (PyObject *ob)
ob DBIDY PyCoro_Type D& FT true ZIRL £F o 0b 1 NULL TH o TUIWTF FEA,

PyObject* PyCoro_New(PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A 73 =7 oL VWAL —F o472 =7 bEERL T,
__name__ ¢ __qualname__ % name & qualname [ZEE L TRLE T, ZOBEEIX frame ~NDZR%
BNE T, frame 5I8UE NULL THoTide b THA,

8.6.12 OVTFAMEHATD TV b+

FRR: N—P 2> 3.7.1 TZHE: Python 3.7.1 TR2TDaY 7 F A MEHD C API DY 7% F v &, PyContext,
PyContextVar, PyContextToken DX DIZ PyObject KA Y X%&fES X512 BE SN g L, FlziE:

// in 3.7.0:
PyContext *PyContext_New(void) ;

// an 3.7.1+:
PyObject *PyContext_New(void);
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FAE bpo-34762 SRR L TL72& W,

N— g v 3.7 CEM.
Z DEITIX, contextvars EY 2 — DA C API O OWTEHBAL £ 3,

PyContext
contextvars.Context X 7P 27 b EERRT 270D C HEEK,

PyContextVar
contextvars.ContextVar A 7Y =7 2R T 27200 C &,

PyContextToken
contextvars.Token 4 7P =2 F R T 27200 C MG,

PyTypeObject PyContext_Type
AVTHRIAN BE2RBT28F 7527 |,

PyTypeObject PyContextVar_Type
AVTFRAMER A RB T2 A 7Y 27 b,

PyTypeObject PyContextToken_Type
AVTHRANEBE—O Y BIeRRT I 727§,

BF v r<rn:

int PyContext_CheckExact (PyObject *0)
o B3 PyContezt_Type DFAEWCEZIRLET, 0 1d NULL TH-oTIRD FXA, ZOBEBITEICHRIIL
9,

int PyContextVar_CheckExact (PyObject *0)
o B PyContextVar_Type DFAHIWCEERLE T, 0lE NULL THo TR D ¥ A, ZOBEBULHITHK
MLET,

int PyContextToken_CheckExact (PyObject *o0)
0 B PyConteztToken_Type DHEIWCEZIRLE T, 013 NULL THo TR D A, ZOBKITHEIC
D277 18- 35 8

AVTFRAMATY 2 M RIS B

PyObject *PyContext_New (void)
Return value: New reference. 1L WZED AV T XA MA TV =27 bEERLE T, =7 -2 E LGS
& NULL 23R L %9

PyObject *PyContext_Copy (PyObject *ctz)
Return value: New reference. EX NIz ctx AV TFA LI T 27 b ORIV —ZERKLET, =
7 =M E 751X NULL 23R L £9,
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PyObject *PyContext_CopyCurrent (void)
Return value: New reference. HED AV THFRA A7V 27 bR VA —%2ERLET, =7 -
75 EIE NULL 2R L %9

int PyContext_Enter (PyObject *ctx)
ctr ZBEDAL Y FOBEDI Y T XA MIRELET, BILES 0 2, KBLES -1 ZIRLET,

int PyContext_Exit (PyObject *ctx)
ctr AT FAPZEMIL, 1 DHIOAYTHFRAFEZHEDAL y NOBEDI Y7 F X MIEITL £
T MPIL72H 0% KBLS -1 ZIRLET,

int PyContext_ClearFreeList ()
AVFXFRAMERDTZ V-V A7 VT LET, MRS AERBEZRLET, ZOBBIIEITHIL
£,

aYTEF A NEROBE:

PyObject *PyContextVar_New(const char *name, PyObject *def)
Return value: New reference. #1 L\ ContextVar 7Y =7 FZER L £3, name 5IEIINERERE &
TNy ZFOHWNTHELNE T, def 518> T7F A MVEROBEIBEELE TN, A 7> a>vTF, =7—
DX 750, BRI NULL 23R L £9,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AVTFRAMVEBOMEZIIG LT, BUSHICZ I =R EGEIE -1 &, [EXREMN» o TH A2 51
TCHT T —DEERD-THEF 0 ZRLET,

VT EFANERD RN o 7258, value (3FNEI/TRA Y RICHR->TVWET, aryT7F 2 MNERHIRA
I 5 Bh o fc HEE, value BT HDIIRD LS I ->TVWET:

o (NULL TZIFHUI) default _value
o (NULL TRUIFAUI) var DT 7 + L M
« NULL
DA 0 72358, ORI Z DEADH L WSREERL £3,

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. FAED A Y 7 F A MZHBWT, var DEIZ value ZFEL £, PyObject
AT 27 IANDRA YR B LT RS EIX NULL 2R L £3,

int PyContextVar_Reset (PyObject *var, PyObject *token)
var AT XA MEROKEEZ Y £y F L. token iR L7z PyConteztVar_ Set () HMHIN 3 HIDIREEIC
RLES, ZOBBIEIILEZS 00 RBLES -1 ZIRLE T,
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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,

176 F8E BRATZ Uk (concrete object) L1V
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int PyDateTime_TIME_GET_MINUTE(PyDateTime_Time *o0)
3% 055 59 OMOEHTIEL £3,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *o0)
Bz 0256 59 OMOEHTREL X3,

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
<A 7ufE 025 999999 OO TIRL 3,

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
Return the fold, as an int from 0 through 1.

N—Y a ¥ 3.6 TENM.

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 *o0)
HE% -999999999 2> 5 999999999 DRIDEEETIRL 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)
~A7uaM%E 025 999999 DRI TIRL £3,

N—a ¥ 3.3 TEM.
MTo<27wid DB API 2535 2 L TOMEHATT:

PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. dateitme.datetime.fromtimestamp() T DIZHE L 72518& S
L#H1727% datetime.datetime A 7V 2V FEAERL TGRLE T,

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

9.1 Python #I8A{LLLHI
Python 28EAENTWSE 7 7Y r— a > Tk, fthd Python/C API BI¥E# 5 Rl Py_Initialize() B
BozMER T UIR D 8 A, ZHUTIfbte LT W20 JO0—-NILEHREZH BHD £3,
ROBIENZ Python OFIHHLDHIT B ZEIHFOHIE £ 3
o REPIEL
— PyImport_AppendInittadb ()
— PyImport_ExtendIntittab()
— PyInitFrozenExtensions ()
— PyMem_SetAllocator()
— PyMem_SetupDebugHooks ()
— PyObject_SetArenadllocator()
— Py_SetPath()
— Py_SetProgramName ()
— Py_SetPythonHome ()
— Py_SetStandardStreamEncoding ()
— PySys_AddWarnOption()
— PySys_AddXOption()
— PySys_ResetWarnOptions ()

o RIS OREEL:

179
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Py IsInitialized()

PyMem_GetAllocator()
— PyObject_GetArenadllocator()

— Py_GetBuildInfo()

Py_GetCompiler()

Py_GetCopyright ()
— Py_GetPlatform()
— Py_GetVersion()
o« I—T4VUT 4:
— Py_DecodeLocale()
e XEYTHBT—X:
— PyMem_RawMalloc()

— PyMem_RawRealloc()

PyMem_RawCalloc()

PyMem_RawFree ()

E R X OB EIE Py Initialize() X D HIIC MUBIANE TRERHDHDIEFEA
Py_EncodeLocale(), Py_GetPath(), Py_GetPrefiz (), Py_GetExecPrefiz (), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName (), PyEval_InitThreads () .

9.2 JO—NILGEREEK

Python 1Z1&, k4 2MERERA 7> 2 Y 2FIHIT 2 70— NIV ERREDEZDDERMB DD 5, 77 4L F T
INLDT7Z N avr RI4 ATy ay ThHlllEh T3,
FFarTI7I 0ty bENBE, 79 7DMEBZEDOA T a vty bEAERICRD 25, BIZIE -b

TIX Py_BytesWarningFlag H% 1 IZBE 4L, -b Tld Py_BytesWarningFlag 7% 2 IZRESINE T,

Py_BytesWarningFlag
bytes £7:1d bytearray % str LHIRL7HE. £7id. bytes % int LR LG ICEE2HAES
BET, Y 2 U LRG58 27— 2R EZEET,

b AT a VTHRELET,
180 5% 9 & #JHAME (initialization). ¥ THHE (finalization). XL v F
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Py_DebugFlag
R=F—DF Ny ZHHEENCLET, (FMREHTT, a2V M4 T a VIckiZLED),

-d & 7> 3 > ¥ PYTHONDEBUG FRIEZHCHREL F9,

Py_DontWriteBytecodeFlag
JEX mICRE I NHE, Python &Y —REY 2 — DA VHE— FRIT .pyc 7 7 4 LOIERR Z A
A

-B + 7’3 3 > ¥ PYTHONDONTWRITEBYTECODE FRIHZHCHREL 7,

Py_FrozenFlag
Py_GetPath() ODHTEY 2 — BB ARZHDPLTVWELEZDLT— X v —I%MHIL T,

_freeze_importlib 7B J A ¥ frozemmain 07T AR T ZIENT 5 T3,

Py_HashRandomizationFlag
PYTHONHASHSEED BRIEZARMNE TR W FINCHEINIIGEIT, 1 1Tk y PENFET,

7 2 7R Th\WEE ., PYTHONHASHSEED BRIEAK ZHAS —T Ly by T ad— FEFHLLL 3,

Py_IgnoreEnvironmentFlag

T PYTHON* BRIEAR PR L £3, HZ21X. PYTHONPATH <%° PYTHONHOME 72 ¥ T3,
“EFX TS are -1 A7 avTRELET,

Py_InspectFlag
BROIDFIEICRZ ) T EBEEINI &0 —c ATV a UPFIHINZ L &, sys.stdin BX—3I F L
WKHASNBWE ETH, A7) S hhra<vy FERITLERICA VX577 4 7EFE— FIZAD 9,

-i #7°3 3 > ¥ PYTHONINSPECT BREZHTHREL F5,

Py_InteractiveFlag
i AT a v TRELET,

Py_IsolatedFlag
Python ZfRBEE— FCEITLET, REEE— F T sys.path 3AZ VDT 4 L7 MY R2—F DV
AR T =IDT 4 VL7 M) EEAEREA,

I AT ayTRELET,
N— 3 v 3.4 TEM.

Py_LegacyWindowsFSEncodingFlag
75RO TRVEREZ, 77AVS AT ALY a—F 4 Y2 UTF-8 v a—7 41 » 7O bhic
mbcs TV A—F 14 Y IHEDNLET,

PYTHONLEGACYWINDOWSFSENCODING BRIBZEEMNZE TR W FINCRE S NHEIC. 1 1Tk y PENET,

9.2. JO—-NILGHREEH 181



The Python/C API, U —2X 3.7.17

EDOFEHLLIX PEP 529 2% LT &\,
FIF AT BE 22 BREH: Windows o

Py_LegacyWindowsStdioFlag
77 7 BERTRVWEES., sys DIEAER ) — Al WindowsConsoleIO DfH DT io.FileID b
£7,

PYTHONLEGACYWINDOWSSTDIO BRIBZEMMZL TR W FINIEREINZHEIC, 1 1Tk y FENFET,
DL IZ PEP 528 2% LT X\,
FIHPIREZ2 BRIE: Windows o

Py_NoSiteFlag
site Y 2 —/L® import &, ZDEY 2 —NADITR o Tz site Z & D sys.path NDOIEIEL R
WL T, #IC site ZI/RIVIC import LTH. ZHSDBEEEITINFRA (EITLEVEEIR
site.main() ZFEFHLTLZE W),

S A S aryTRELET,

Py_NoUserSiteDirectory
user site-packages directory % sys.path (GBI U EE A,

-s #7733, -I . PYTHONNOUSERSITE BRIEZHCHREL F9,

Py_OptimizeFlag
-0 #* 7> 3 > ¢ PYTHONOPTIMIZE FRIEZHCHREL 7,

Py_QuietFlag
AYRT 7T 4 7TE—FTH copyright £NX—=TarDAXvE—I%RRLERA,

-q A7 arTRELET,
N— g v 3.2 TEM.

Py_UnbufferedStdioFlag
RO YL S — 3Ny 77 U LRWE D ICHEHILE3,
-u %+ 7Y a > ¥ PYTHONUNBUFFERED BRIZEZACTHEL F3,
Py_VerboseFlag
EY 2 ADPHHLEINE 2R v =Y FHAIL, 2D (77 A NVHZPRPENL ML VET 2 —)))
Mo —REINTZDOPEFRRLET, D 2 LEOHEE, EY 2V E2BRRTILELZF =z v 7 XN

BI7ANTIZRAve—=—U2HALET, £/ RTROED 2 -2 V=27 v SIS 2 [E#RD 124
L%,

-v 4+ 7> 3 >~ ¥ PYTHONVERBOSE BRIEZCTHREL £7,

182 5% 9 & #IHAML (initialization). #&7HIE (finalization). XL v K
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9.3 122 7) 2DAERL & T NIE

void Py_Initialize()

Python 4 > & 7V X% #H{t L £ 3, Python OMDAAEITH> 7 SV —2a v Tk, todHow?
Python/C API 232 & D dANCZ OB EFESH X RIFNUIRD E/ A, WL 220fI5MzDWT
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

9.3.
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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,

N—=a v 3.6 THEM.

void Py_Finalize()

Z OBBUL Py_FinalizeEx() DBITHIEN—Y a2 > T, ROEXEHD FHA,

9.4 7OERXTALRFDNFA—%

int Py_SetStandardStreamEncoding(const char *encoding, const char *errors)

b L Py_Initialize() PMHEN S5, ZOBEIEZ ORNCHIRFIUIRD A, FHED 10 1B
WT, YOy a—74 I BIUOYART S —IHEZ S 2%, str.encode() L RBOEKTIEE L
0

ZhE. BB M 2 72 W PYTHONIOENCODING OfEi% FEX L, HHAAI—FA 10 =y a—
FavZaryita—LTE3L951CLE T,

encoding & errors D ¥H 50 F 7213/ % NULL (23 % Z ¥ T, PYTHONIOENCODING & 7 7 # /L MED
EHLONERIFIHAEZMES e N TEET (MOFEIWKFELET),

ZORE (H5WVIIMDFRE) 1B 53, sys.stderr I IT "backslashreplace” T — N> K %2{H5
CEWRHERLTLEE W,

Py_FinalizeEz () ZFENH L7258, Py_Initialize() ZMOHTRNIIC, 2 OBEEBUE FEMECH T4
EDHBHTL XD,

RHIL76 02, T7—DHAIF 0 TRWEZELET (PRI 42 7) 2pgifte ke,
DD E N5 E),

N— g v 3.4 TEM.

void Py_SetProgramName (const wchar_t *name)

COBBENUOH TS, RYNC Py_Initialize() RMUHT LD SATIFFCHIZTERD T8 A
COBEBA &Y 2T e S5 LD nain() BIBITIEE L 7z argv(0] SIBOMEZHEHZ XS (VA F
¥y I RICEHEINET), ZO5IEMHEIE, Py_GetPath() X, LLFITRT ZOMDERD, 4 X7V
X DFEITAREE D S Python 7V XA L5734 T VADHMASAZERET 2720 icffbhEs, 77+
U b OfEE 'python' TF, 5L KIS N T A FF v T 7 XCFFHT, EIVREEBEBICA > TW»

184
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RUIINERST. ZORBERXTa VT LOETHICEE L TIFRD £¥ A, Python £ X 7)Y XD a—
FT. ZOREEBONEZZET2dDE3—YHD £8 A,

NA MXFFHN % wchar_* XFHNIT 23— K 512id Py_DecodeLocale() o T 7ZE W,

wchar* Py_GetProgramName ()
Py_SetProgramlame () TRE SN T BT Z L8 TI740 12D 7075 24 %IELE T, BIBHERS
XFHNHRA ¥ ZFEHRELREIREZIR L £, BROFOH LENZZOEZ2ZHETE$EA,

wchar_t* Py_GetPrefix()

TS 9 b7 —LIBIFED T 7 A NEEDA VAP =L IR TWBEHTH % prefic ZBRLET, ZOHEIF
Py_SetProgramlame () Tty b EINieT 07T LRV DODOREZERZ b 1T, Bk DEME BRI
SEHAINET, HlZIE, T80 ' /usr/local/bin/python' DIFE, prefix 1% ' /usr/local’
WD FF, BIBDNRISCFIIR A~ ZIIEI LR R IR U 3 BROF O LANE Z o2 ZEE T
FEHA, ZOMEE T Y TLNLD Makefile IHE SN TV S AL prefix . L FHIZ configure
A7) 7 MHRE LTz ——prefix 5IBUCHIGLTWVWE T, ZDffiX Python 2 — F2 513 sys.prefix &
LTHAHTEES, Z4UE Unix TOAFHTY, RICHHAT MBS TI I W,

wchar_ t* Py_GetExecPrefix()

TI9 M7 =L EKE DT 7ANDBA VA=AV ENTWVWEHATHS exec-prefict ZIRLET, ZD
X Py_SetProgramlame() Tty FENTeT 0T T LHRWL DODBRELER 2 b L2, BAx OEM
ZFERERENE T, AR a5 L%40 /usr/local/bin/python' DIE. exec-prefix 1
"/usr/local' 1T/ N £F, BIINR T CFEIIR A > ZFE R ORI IR U E 9 B H LI
BZDMHEEEETEEH A, ZOfHIE v FLLD Makefile ITHRE XN TV S LR exec_prefix .
EIL R{HIZ configure A7V 7 MZHEE L7z ——exec—prefix 5IEUCHIE L TVWE T, ZDfHIZ Python
2— K2 5613 sys.exec_prefix & L CTHATE X3, Unix DATHMHTY,

Hi: 799 74— KEFOT7 7 A0 (FITRAREEGI 4 770) BHloTF4 L2 UV Y—AZ
A4 VAP =L ENTWVWBIEE, exec-prefix I prefix L B D T35, MANKRA VA F—LBETIX, 7
79 b 73— LIHMRIFD 7 7 A DS Jusr/local IKINDHNE T, T T v 74— bMKEFEDT 7 4 V1F
/usr/local/plat ¥ 7V VU —IZIND LN E T,

=N, Iy b7 A= N— RV TV T YT T 7 3 OMAADEERRLE T, HlE
Solaris 2.x ZEMEXETWVW3 Sparc v YEETHLU Sy b7+ — 24 THB AR LETH, Solaris
2x FEEIE TV Intel * VIGES FI79 74—k D FEFT L, AL Intel v > T Linux
PEEIETCVEIRLELINDT Ty b7+ —LTF, —IKE FALARLV =T 4 YT RT LT
b, ATV —VEYavOEIDDIERLE STy 74 —LTT, I Unix DARL—T 4 VI RT
LDGEFFETIEANTT; IE Unix DR 7 LT, 4 YA b= FEIZE THER 5> TWT, prefix ®
exec-prefix IZIFEWRD R, BYFHIDPEREINTVET, 2284 LIFEAD Python N4 Fa— K7
Ty M7 —LAHKIELBRVOTHERLTLEZIW (ZEL, ¥ON=Y 3 D Python Ta ¥ 8413
T PITIFEFE L £ 3)),

PR 7 LEHE L, mount X automount UV T A RffioT. K75 v b7+ — LMD /usr/local/plat
BRRZ ST 7 ANT AT LICEE, T7 v 74— AMT /usr/local 2HET 27D DRESHER

9.4. 7OERTARDNFX—% 185
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%[]OVCL\ZDVGLJ: 50

wchar t* Py_GetProgramFullPath()
Python EITAIREER DR TR 77 242 KL ET; COMEIET 74V FDEY 2 — UK % (Hi
WD Py_SetProgramlame () THEINIZ) TR 7T L%0 HEBMT 2BICEIERMCEIREEINE T, M
B3RS SEFHNRA ¥ Z3EH R R 2R U E 5 BROMOCH LA ZOE2ZEETE LA, 2D
fElX Python 2 — K2 51X sys.executable ¥ L THIATEE 3,

wchar_ t* Py_GetPath()
T 7 AN FDEY 2 —WRKRAZAZIRLET; SR (LD Py_SetProgramame () TRESINIz) Tu
L, WO DEEAR RSN E T, RVEL 25 XFINE. 7T v b7 4 — LAKIFD AKX
U FTnBlan—EDT 4 L2 P UERPSRD 9, RKYIDZFIE Unix & Mac OS X T '« ',
Windows Tl ';' TF, BBDRTLFHNIRA ¥ XITERV2 0 RV R U 35 BIEOFEONH LN
ZOEEZEETEERA, sys.path 34 Y X TV Xk > TZOETHHLE N, ZDRICES 2 — %
0= RS 2BROMBARRAZLET 572DITBIET 2 Z e AHET, VTV ES ENET,

void Py_SetPath(const wchar_t *)
TIANIDEY 2 —MIRRASRAEHRELE T, ZOBED Py Initialize() & DENTMEUNH X N5
Ay Py_GetPath() X7 7 4V FORBARREFEL IS 8T, ROVICZOBBDBEZT-ME A%
BLET, Z4UE, Python 37 SV 5 —> a VIHBAENTVWT, 207 SV 5= a yHETDE
V2=V OEFETERCHEL TV & 2B TT, RRET Iy + 74— LMREOXY) ) CFETHE X
NTVWBERERDH D £, XY ZFIX Unix £ Mac OS X Ti& ':' . Windows TlX ';' T,

F7z. ORI sys.executable WIS T.EINTWRWT BT T 1% (Py_SetProgramName () %%
M) 2+t v b L. sys.prefix & sys.exec_prefix ICZEXFH|%Zty P LEF, Py_Initialize() DI
OCHENBRT. ChHDEZZEET Z20END 25513, MO LMOBEETITVWET,

NA PXFFH) % wchar_* XFFNIT 2 — K3 3121& Py_DecodeLocale() o TL7Z& W,
NZGIENECat—SnEx T, Lo T, O L TRICHCH LTids Bzt e %7,

const char® Py_GetVersion()

Python £ Y27V ZDN=Ya Y ZBLET, N—=Ya id, RDEIREROXFIITT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

H—T— K (RYIDAR—=ZAXFET) X, BED Python D=2 2 »TF; mPIO=XFE, ¥V LR
TRYILNZZRT v —N=Va v A F == 23 TT, BRI LTFHNIRA ¥ X EEN 7250 AR
ZRUET; BBOFCH LANZZOEEZEETEERA, DX Python 2 — 22513 sys.version
ELTHHTE £,

const char* Py_GetPlatform()
BUHEDTZ7y b7+ —bDT 7 v+ 74— Lilpll¥H %2R L £9, Unix TlE, ARV—F 4 ¥ 7T
TLD 7 RNAD” AR/ NCFICEIL, BRARXA Dy — VY a v EBSEMNI MR L > TVE T,
il 21 Solaris 2.x 1. SunOS 5.x, £ LTHHISNTWE A, 'sunos5' 142D FF, Mac OS X TIX

186 5% 9 & #JHAME (initialization). ¥ THHE (finalization). XL v F
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'darwin' T3, Windows Tl 'win' T, BRI CFHIRA > ZZEN 2L BEEEZR L E3; B
BOMFH LA ZOELZEFETEERTA, ZOfEIE Python 2— K22 513 sys.platform & L THAT
ER-3 2

const char®* Py_GetCopyright ()
BUED Python N—2 3 YIS 2 RAOEFFHERTCTINZIRL X, HlX

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

BRI S AR A > ZIIEH R AR B2 R L 3 B OH LIANZ C DEZZEHTE A,
DfElE Python 22— F» 5% sys.copyright & LTHATE 3,

const char® Py_GetCompiler ()
BEM->TWEN=2 3 D Python Z ¥V K3 3BTV Y84 S 2RTXFHN %, AFEINTH-
X FN R L ET, BRI

"[Gce 2.7.2.2]"

BIBDNIR 3 SCFRNARA ¥ ZIFER R EEEZ IR LU 7 BBOMOH LANZ ZOEZEETEEEA,
Dl Python 22— F» 5% sys.version O—#ix LTI HEF 3,

const char® Py_GetBuildInfo()
BEMf->TWS Python £ YR TV RA VARV AD, O—r Y AFEEL YL FHRKRICHET 2 E®REEREL
9, HIAE

"#67, Aug 1 1997, 22:34:28"

BEBODNIR 3 SXCFHNAR A ¥ ZIIER R LR Z IR U 3 BIBOPOH LEZ ZOEZZEETE EEA, Z
DfElZ Python 2— F» 51X sys.version D—#& L TH D HEE T,

void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)
argc BEY argv IZHEDWT sys.argy ZIRELE T, ZhoD5[HZ 707 F 2D nain() 12 L 75|
BB TOWE T, RYIDOEZED Python 4 Y X TV XDEEL K> TV B ETEAROHARITIERL, E
fTENB 22V T &ESRLATRERSBRVEINEVE T, BITT2322 10 7B RVWEE, argy ®
BHDBERIZELTFINCLTHPEVER A, ZOMED sys.argy DI L 72856, Ba
Z —% Py_FatalError() THILGHEE T,

updatepath 23 0 DFE. T2 ETOMENL OB T2 Z L DL TTT, updatepath 25 0 TRWIGEE
Z DOBEENZ sys.path ZLITD7 LT ZLIZESWTEELET:

e FHET ARV T MDOALHID argv(0] WKEINGE. TORTZ VT 2 2H 55O 2%
sys.path OFEFIZEML $3,

o ZTNLSOGE (arge 30 725720 argv[0] BFET 2 7 7 A LHZFE L TWIRWEE). sys.path
DIFEICZEDOLFHNZBMLE T, ZREBBIEOEET 4 L2 MY (") ZFEFITEMT 2D LFL
T3,
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NA MXFFHN % wchar_* XFHNIT 23— K§ 512id Py_DecodeLocale() o T 7ZE W,

AR B—022V) 7 2RITTI3UNADHEHNT Python £ ¥ X 7Y X EMDAATWSE Y SV r— g
> T, updatepath 12 0 ZEL T, HELRGEITIENT sys.path 2EHT 222 BITITHLET,
CVE-2008-5983 #ZH L TL 72 &\,

3.1.3 X Do N— a > Tld. PySys_Setdrgu() O LHTET L7ARIC sys.path OFEEHDOER %
WhHsZ T, RLMRP[ONTT, FIZIEIDX I ITfENET:

PyRun_SimpleString("import sys; sys.path.pop(0)\n");

N—a v 3.1.3 THEM.

void PySys_SetArgv(int argc, wchar_t **arguv)
Z OBIRIA, python £ ¥ X TV XA -1 AT a YN ETIFITENTWEHERRE PySys_SetArguEz ()
D updatepath 12 1 ZFELZDO LRI XS WKHEL F T,

NA M XFFHN % wchar _* XFHNZT a3 — K 312iE Py_DecodelLocale() o T 7ZE W,
N—Ya v 3.4 TEWHE: updatepath DEEX -1 7> a VITKFELE T,

void Py_SetPythonHome (const wchar_t *home)
Python OIEHES 4 75 UMD B, T 74/ bD "home” T4 L2 M) EBHRELET, 51D FHDEK
IOV PYTHONHOME ZZ LT 2 &,

FIBUEHZZA P L= IREIPNT IR Y7 AFTRICEHESRZI SRV K S B nEDO XTI TH 5
NETT, Python £ VX FVRXRIEZZDA L —VDONEEZEEL TH A,

NA M XFFHN % wchar_* XFHNIT 32— R§ 512id Py_DecodeLocale() o T 7ZE W,

w_ char* Py_GetPythonHome ()
BBl Py_SetPythonHome () WEUHI L THRIE X NI2T 7 4L D "home” %>, PYTHONHOME BRIEZA LAY
REZINTVIEZDEZRL T,

9.5 XL v FIKRE (thread state) £/ O0—NIL1>&2TF) A0y 7 (global
interpreter lock)

Python £ ¥ &7V ZIIFZEIIFAL Yy RE—TTEHH EFEA, YLF ALy FD Python 7027 L% ¥ K—
FE B0, JO—NIL1 22 T)RZOv Y H50E GIL MEh 2 Za—olkay Z8FEELTWT, B
FEDAL v R Python A 7Y 227 MCERII T 7R AT3RNICHT oy Z2EELAZTRELL R KoTW
9, 0y 7B IR, BMARETI X, SAF ALy R0 25 ADRTICHEE 5| & 2 3 algEED

188 5% 9 & #JHAME (initialization). ¥ THHE (finalization). XL v F


https://cve.mitre.org/cgi-bin/cvename.cgi?name=CVE-2008-5983

The Python/C API, YJ—2X 3.7.17

HNET, AR ZODAL Y RRRILA T =227 FOBRAY Y P REIRHICA Y27 VXY M T 5L, KRN
WHBRAY Y MEZEITRLS—EEZTLIAA Y7V XY PERR02S LLER A,

ZDS, GIL ¥R LA L v F7Z3D Python 7Y =7 b EEAIELI2D . Python/C API BIZEFENH L
JeDTERE VI L—HBHDET, WITUHEZZI 2L - bT 57201, 4 &7 XIEMICE v 7 & EIR
L72DERLED LET, (sys.setswitchinterval() 2ZM) Zowy Z7id7may Z7HEID 5 5% 1/0 H#ED
HET O - EERIH, 1/0 2ERT 2L v K23 1/0 #BIEOZRE T 2fFOM. oLy ROPEIETE S X5
WKLTWET,

Python 4 ¥ X 7V XZAL v R L ICRERERE PyThreadState ¥ MEIN 2 7 — X HEDOHICHIEL 3,
ZLTrZua—NUERE UTHIED PyThreadState ZHETHRA V2% 1 Db E T, 2070 — ULEHIZ
PyThreadState_Get () Zffio THETE X3,

9.5.1 #i3k 01— FAT GIL ZMKT S

GIL ZHFT 213 A Da— Fid, RO X 5 s HlafiEca b £9:

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 ~ Z v ix#il-% 7 vy 7 2B L. BLue -2 L1 EHEES L £ 7,
Py_END_ALLOW_THREADS 37w v Z%ZEAU %3,

togvy 73RO a— RIZEEINE T

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/0 operation ...

PyEval_RestoreThread(_save) ;

o ORROEEZHAL £3, GIL BIEDRAL v FIREZIET KA VX2 RE T 27D IFbNET, vy
7 RfRELTA Ly FIREEZIRES 2%, 1 v 7 2R 2H1CBEIED AL v FIREEKR A ¥ X ZHS L TE2R1)
LD FEA (MORAL Yy FRFTSEry 72EGL T, HH6DAL Yy FIREEZ 70— VZERBICRFLTL
FO50bLORVHALTT), #iC, By 7Z2EBRLTALy RIKEEZERT 2. Z7a—rULZBICAL v
: Hil ) BLTERL '
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ER: GIL 2T 2DIHE L AT AT LD 1/0 BEMECHTRET T2, XEU Ny 7 712007 2 [EME
BEbD & 512, Python OF 72227 Mic7 7 A LRWERM 2 23 BABEZFEOH 5 23 GIL 2@
FTARZIFERTT, HZI1E. z1ib % hashlib Y 2 —VIIEMER Ny & 2 5B ORI GIL 2L ET,

9.5.2 Python AN TIESNI-AL Y R

Python API %@L CEHN 7R L v F (threading EY 2 — L2 Y) TEHEICAL v FIREXIEID YT
T, FEoa—RFIELLEEET, LirL. (HITTRAL Yy NEHZITIIEDI74 75V %12k D)C SiE
TALy FEZERLIGE. ZOAL Yy FIZiE GIL %<, ALy FIRET — X MER S RN 2 L ITHER T 546
ErHHET,

ZDXDBALy E» 5 Python 2 — REFRUCHTHEND Z25E HBO 74770 npba -1y 7T3
APL YD X< % 3HITF), Python/C API ZMECHETRNC, AL v FIREEF — XMERE AR L, CIL %%
BL., ALy MIREEBRA VR E2RFT LI T, ALy REAL VR T XERLRTAERD FHA, ALY R
DPEERKZTZH, ALy FIREERA V&2 Z2 Yty LT, By Z2M@RL, BREICAL vy FIREET — ZEKRD
XY RFERLRTIRD FR A,

PyGILState_Ensure() & PyGILState_Release() & Z DML % HEMNIATVWE S, C DAL v FH 5 Python
IO IR R BRI To e B D T3

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction();

/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release(gstate);

PyGILState_x() BAfUZ. (Py_Initialize() ICX-> THEINIESND) Zu—L g YR TY X 1 D230
FAES 3 LARET 2 HIZK 22T T T &V, Python & (Py_NewInterpreter() ZffioC) BMOA XY X
FERTEZ 22 ICEDDIEHD THAN, HEA X7V XL PyGILState_*x() API 2RV TS Z 23V
RK—FrSHTVWEEA,

FELZVEWITRVD S5 —DDHELAIL, C O fork() ZMUIHLLKOEETT, IZLALD fork() %
FroTW3 Y AT AT, fork 77t R fork ZETLERAL Yy FLATFELEHA. ZHUd. Flo
ALy RIZEBENZ0 v 723 o L RRENZ NI 2B KL £ 3, Python i fork 3 2H(icR v 7 Z &
L. ZDRIT fork 2R T 52 TID os.fork() OJEZMRLTVET, MA T, FFRELRATIETAN
TD lock-objects V1w + LET, Python 2R L7z DIEDHIAAD LTWBHE, Python 2 fork RIIZHE
BUL7D fork BRI L 721 1UER S WVBMO (Python MAMD) v v 7% Python ICHZ 2 FELH D 4
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Ao Python ¥ [FAIU Z & #FEHF 3121%. pthread_atfork() D &L 57 OS ODIEERF S HERH D £3, MX
T. Python ZHIE L7 DIDIAAID LTWVWB L FIZ, os.fork() Zil L TTIEREHE fork() ZFESIT
v, fork BIZEDONZ AL v FICHFE AT W Python ONE O v 2 D707y Ry ZBRETI2hd L
NFEXA. PyoS_AfterFork Child() ZREHR Ty 7DVt y FRRATTHN, WOTHZINAREL FRD %
Ao

9.5.3 L AJL API

C iRz FH WD Python 4 > X 7Y X ZMiAtr & ik d —fRAVNICHEDN 2 TUPREBIIRD B D TT:

PyInterpreterState
D7 — 2 MEEEIE, BRAEET 22RO Ly FHTHASA TV REEZXRBE LS., AtA &7
RZBTBHAL Yy RIZEY 2 —VEHBHRHPZOMO L 02 oNHNREREZHE L TWE T, 2Ok
WZIEABA (public) DX Y NEH D FH A,

BRZ2AVRTVRET ALy REITIE, FIAATRER X TV, PR TWE 77 A NT R Y FRRY
YWolTuk ZREERWT, FERETRMEEEINTOERA, GIL b 72, ALy FREDA
VATV RIZBLTWEPZEOLTIRTOAL Yy RTHEXRTWET,

PyThreadState
H—DZAL vy FOREZERR T 2RBT 57— ZMERTT, ALy FDA 2T ) ZRERIFTRA V&
PyInterpreterState * interp DRI NTVWE T —Z X NTT,

void PyEval_InitThreads ()
GIL Z##ftL. BELEI., ZoOBKE EXLy FABZORL v F2ERT 5 BUAT =,
PyEval_ReleaseThread(tstate) & WofldD AL v FEEICAZ XD IAIICMHUIHEINS L 51
LTEB»RIFNUEZ D £¥ A, PyEval_SaveThread(), PyEval_RestoreThread() DEIIMENH T HAEL
EHOEEA,

“EHCHOHT EMHITVEE A

N=ay 3.7 TEHE: ZOBBUX Py_Initialize() POMUHINZ L5k D, DXDOXIFUIH T
RENID SR D F L7

N—Yar 32 TEHE: OB Py_Initialize) XVFNCENHE TN TERL D E L

int PyEval_ThreadsInitialized()
PyEval_InitThreads() Z 3 TIMUIHLTW2AHEIZE GEtn) 2R L %3, ZoBEE. GIL 2%
BEFCHPCHET B TEXTOT, PV ZLALy RTEFTLTVWAHEIZIZR v Z7B#ED API MU
WML ZET 272015 Z e RN TEET,

N—=ay 3.7 TEHE: GILH Py_Initialize() THIHLINZ XSk F L,

PyThreadState* PyEval_SaveThread()

Release the global interpreter lock (if it has been created and thread support is enabled) and reset
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the thread state to NULL, returning the previous thread state (which is not NULL). If the lock has been

created, the current thread must have acquired it.

void PyEval_RestoreThread (PyThreadState *tstate)
Acquire the global interpreter lock (if it has been created and thread support is enabled) and set the
thread state to tstate, which must not be NULL. If the lock has been created, the current thread must

not have acquired it, otherwise deadlock ensues.

AR TURALPRTUHEZLTWD L EIC, ALy 25 ZOMBEFCHTE, ZORXL Y ¥
2 Python ICX o TR EINZZd D TE R o722 LTHRTIESLNE T, _Py_IsFinalizing() %
sys.is_finalizing() 25 &, ZOBBZMNOIHTHIICA & TV XM T N2 BEORF L DD
MEFRTE, FERVRAL Yy FOKTHEITONET,

PyThreadState® PyThreadState_Get ()
BEDA Ly RIREEZIELE3, GIL ZRFLTORITNUIRD F¥ A, BIED AL v FIRFEDY NULL 72
5. (MOHE LMD NULL F 2 v 72 LA TTL LI ZOMBBEGHNZ I — 2RI T L5122 oT
WEY,

PyThreadState* PyThreadState_Swap (PyThreadState *tstate)
BED AL v MREZ tstate \IHRE LA Ly FREEE ANZEZ T, tstate |& NULL DBEDDH D £5,
GIL ZF LTV R 6T, MBRL X8 A

void PyEval_ReInitThreads()
ZDOBIEUZ PyoS_AfterFork_Child() oM EN, LT otz F7abANTETLT
WRWAL Yy R oTWwday 7 2fiink 5L T,

MUToOBBIEAL Y FR—H LA L —URHALTWT, 374 &2 7YX OHEBEERD D FHA:

PyGILState_ STATE PyGILState_Ensure ()
Python DIREER GIL Bb 5 3. EITH AL v FT Python C API O LARHEEL 723 &
SWCLET, ZOBBMBAL Yy FNTHETHMIHTIENTEETN LT ETOMRIHL
WX LT PyGILState_Release() ZMOHTRHEND D %5, #HE. PyGILState Ensure()
UM Lt PyGILState Release() MU LOMTIhDAND AL v FEE API #H 32 Z &
TZ X932, Release() DHIICA L v FRREIIEILINATORINEZLRD FHA, fIZIE #@ED
Py_BEGIN_ALLOW_THREADS <7 W ¥ Py_END_ ALLOW_ THREADS {3 2Z W TEEI,

R b & PyGILState_Ensure() CHLEoXLy FIREZREMLZ »~>Y FAL” T,
PyGILState_Release() IZ{¥ L T Python % [F CRREICR7z2 I NE7R D /A, FEFCHL S A
RETTD. NV FAZHETZZ01E TEFHA - ThEND PyGILState_Ensure() FMEHILTAY R
NEFFE L, MIET 3 PyGILState_Release() FEMH L THE L TL 22X W,

B o@im Lz &, HITHD ALy FIZGIL Z2FA L TWT, fEE® Python a— F2ETTE XTI,
WP D KNI B A 78 5 — T 9
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AR FURALPKRTUEZLTVWEEEIC, ALy FRHZOMBEIFSHTE, 20Xy F
2 Python IZX o THEREINZZd DT R o722 LTHRTIESLNET, _Py_IsFinalizing() %
sys.is_finalizing() %25 &, ZOMKEZMNOHTHICA V&7V BT SN2 BEORF DD
MERTE, EERVAL Yy NOKTHEIFONE T,

void PyGILState_Release (PyGILState STATE)
BHRLEIRTOYV Y —RZ2MBHRLET, COBEBENUEE T 2, Python OREEHIET 3
PyGILState_Ensure() ZWM-OHTHIE R 2D £9 (EE. ZOREBEMFIELITLTIRIEDH,»D %
FADT, GILState API ZHFHT 2 K52 LTLEE W),

PyGILState_Ensure() ZWM-OHFTHERX. BFTFHE—AL vy FNTHIET % PyGILState Release() %
FECH LT 7230,

PyThreadState® PyGILState_GetThisThreadState ()
DALy FOBIEDORA Ly FOKREZAUGL 5, TAFTHRAEDAL v FT GILState API 2o 7
DN AIE, NULL 2R D &3, X4 ALy RTHHDRAL v FIREBICET2HUOHLE2L LK
WELTH, XA YAy FIZEIRAL Yy FREDEREZR o T02 ZEIFELTLEI WV, 29745 T
W3 HIEFITALSHERES L < IZZIIREED 720 T3,

int PyGILState_Check()
BREDAL Y FH GIL ZREFLTWS R 5IE 1 2, £5TRFNUI 0 ZIBELE T, ZOMBIZVWOTY
DALy FOLTHMIHT I8N TEFE T, Python AL v KORERUIHALEIHTE D, BHE GIL
ZMRELTLAHEICOA 1 ZRLET, ZHEECAL = /ZTHOMEKTS, ok filzid
A—ANy Z7DAVTFAMPXEVEID Y THETERTL 25, BERL, GIL 2Ry Z7XATWVS
EHlo TWAUR, PO LITIE sensitive RITEIZEITT 2 2 e A TE, 25 TRITIUIRR SR D 57T
R2EES e BN TELHDBLTT,

N—Ya ¥ 34 TEM.
DTowrzmid, @ERRBCEIan Y213 fvET; Python ¥V — RAEAPANOMERAFIZ HT L7220,

Py_BEGIN_ALLOW_THREADS
O~ uZER 3 % { PyThreadState *_save; _save = PyEval_SaveThread(); IZRD ¥, ~
7 OIZBERIEIA A > TWA Z L IFER LT EEW; ZOFHEIMNI%L T Py_END_ALLOW_THREADS <7
ORI BRITEED T8 A, $ZBIZOVWTOFLWERMI L ZBHB LTI,

Py_END_ALLOW_THREADS
IO~ u®EMT % Y PyEval_RestoreThread(_save); } W& D F T, v 27 nICH EPFIMMAA - T
W3 ZYIRFERELTL X ZOEEIMIERTD Py_BEGIN ALLOW_THREADS < 27 1 ¥ Xt L T\
IR D FEA, 7 BIZDOVWTOFLViEmE Ll 22U T3,

Py_BLOCK_THREADS
o~ nu%EM T %2 PyEval_RestoreThread(_save); W& D F3: B UHEFEBIMD Z v
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Py _END_ALLOW_THREADS ¥ [ALU T3,

Py_UNBLOCK_THREADS
O~ u%zEHM T 5L _save = PyEval_SaveThread(); IR D £3: B X EHFEIMDO LWV
Py_BEGIN ALLOW THREADS Y FUTF,

9.5.4 {EL-~NJL API

RDOETOBIZ Py_Initialize() DRI I ZRTUIRD TE A
N—=Ta ¥y 3.7 CTEHE: Py Initialize() & GIL ZHLT 2 X5k EL

PylInterpreterState® PyInterpreterState_New()
HLWA YR TYRREA TS =7 P 2ERLET, GIL ZRFFL TBLEIDH D FEAN, 2O
BRZIFCHTREDRD 255 L TBWRIESI A I VTL & 5,

void PyInterpreterState_Clear (PylnterpreterState *interp)
AVERTY)ZREA T 27 PHNOETOREREZY Y FLET, GIL 2REL TWRIFERD 8 A,

void PyInterpreterState_Delete (PylnterpreterState *interp)
AVRTYVXREA T 7 VWL ET, GIL 2RFHF L TBDEEDHD FEA, 1 X7V XK.
¥ PyInterpreterState_Clear() THHLPUH Yty FLTEPRIFIUIRD A,

PyThreadState® PyThreadState_New ( PylnterpreterState *interp)
BELEAVERTVRA TS =27 VBT 27 ALy NMREA T =7 bR2AERLET, GIL 2RE
LTEBLIBEEDH D ERAD,. ZOBBERLZICHEIHTHREDND ZH5EITIMRFHFL TBVLIEI B ENWT
L&,

void PyThreadState_Clear (PyThreadState *tstate)
ALy FREA 7Y =227 FADORTONHRE VY FLET, GIL 2R L TWRITIUIRD $E A

void PyThreadState_Delete (PyThreadState *tstate)
ALy FREA 7227 P 2WELET, GIL 2REFITLIHLEIDHD THA, ALy FREI
PyThreadState_Clear() THHLLLH Yty ML TEPRITIIRD £HA,

PY_INT64_T PylnterpreterState_GetID(PylnterpreterState *interp)
AVRTVEZO—ERID ZRLET, WHHIZAL L7 -2 E25, -1 2RI, =72ty b
NnxI,

N— 3 v 3.7 TEM.

PyObject* PyThreadState_GetDict ()
Return value: Borrowed reference. JEIREY 2 — B ALy FEHDOREFREFEHFETE 3 L5 REEER
BLET, 42 DIREY 2 —ADFHFITREFHRZRFE ST 2013 —DF -2 bR ITNIRD £¥
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boo BIEED R L v RIREENR W Z OBEZITFOH L TO 2 EVERA, ZOBED NULL 2R354,
BIANTE o 7= B X AT, O LENIIRED AL v RIRESFIHTERWEEZZRITAERD 2 A,

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
ALy RHNTIERPAMICHINZEE L E T, id 5I8EX—7 v b eRZ2ALy FORAL v R id T, exc
WEHTEHNA T 27 FTF, ZOBKIE exc KT 22BE2—UEARD XA, RELEEWE
Bi<7z. ZOBREMCHETIEMAI CHREY 2 — A2 E»RIFIUIR D /A, GIL 2L
RETIFOHERITIUIRD $8 A, REPEEINLAL Yy FOBZRLET; BHFIZ 1 TI2 ALy
ROERNDS R0 HERX 018D IeDDHD ET, exc Y NULL DHFIE. DALy FOFREHE
NTVRWAIINE (ffThh) BEINE T, ZOHERANZEHL EEA,

N—=a v 3.7 TEHE: id 518 DED long 75 unsigned long "NEHEXNFE L7z,

void PyEval_AcquireThread (PyThreadState *tstate)
GIL 2R L. BHED AL v FIREZ tstate ICRE L LT, tstate iX NULL TH - TIIRD F¥A, v
ZEH o UDIER IR TORFIERD EH A, ZOBMEMIH LAV Yy FATTIIR Yy 72 HGL
TWaHE, Ty Fay ZiZfb 93,

PyEval_RestoreThread () lZWVWDOTH (AL v FAFHHLI N WRWE ETY) FHATRER L ~LE]
wmey,

void PyEval_ReleaseThread(PyThreadState *tstate)
BEDA Ly RIREEZ V£ FLTNULL IZL, GIL 2L ES, vy 73 HohrUDEREATVR
FIUIR ST, HOBUED AL v FBREFL TWRITIUIRD ER A, tstate & NULL THoTIRD £¥
AD, ZDMEPBTEDO AL v RIREZRIAL TV I3 IR DI IIHEbNET - HLEST
7R Bat = 7 — s S h T,

PyEval_SaveThread () 13 X D@L NAULBEBTHIZ (AL y FAPIHEEATWARVWE ETH) MHTE
£9,

void PyEval_AcquireLock()
GIL 2B L E 3, vy Z3Hid > TERINLTWRINEIRD FHA, ZOBKEESHLZZXL Yy F
HITIKRy Z72EELTWEHEE. 7y Fry 2k £35,

N—Yay 32 TH#MHE ZoBMBEBBEEDOAL Yy FORBZEHLIEA DD
PyFval_RestoreThread() ¥ L <l PyEval_AcquireThread() ZfEAL T ZE W,

void PyEval_ReleaseLock()
GIL 2L E T, oy Z3id o TER SR TORIFAIRD ¥ A

N—=ar 32 CTHHEE ZoMBBRRAEORLy FORBZERLIEA KDDL
PyEval_SaveThread() b L { X PyEval_ReleaseThread() ZfER L TL 72X\,
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9.6 Y7127 2YR—-Fk

FE ALY DBEIZEDIAL Python 4 ¥ & 7Y X3 1 DR IFTTH, W O0rDBERFA—Tat2N, H30
BE—ALVy FNT, BEBOMNT LA Y27 XN T 2R0EDR DD 5, 74 2 7) XZThzrlhE
IZLU¥ 3, PyThreadState_Swap () B ZMoTHITA X7V 22D EZ 52 e B TEET, LUTOBAKE
HoTHTA VR T)ZRDIEREHIREITZET:

PyThreadState* Py_NewInterpreter ()

LY T A &Y &K (sub-interpreter) ZEK L E T, 74 X7V X eid, (IFFE5EL) M@l
EIE N7z Python 2 — FOFITRETT, K. LW 74 > 27 Y XL, import TNEEY 12—
ANETIZOWTHEBNDOAN—=Y a U EFEDL, ZHREEEY 25 EY 2 —)L builtins, __main__ BX K
sys BAENET, B— FEADEI 2 -0 54%57— 7/ (sys.modules) B XIEY 2 — IR R
(sys.path) %74 Y& TV XBIZHED D DT D FF, Fihy 74 > 27 XIRFITIE sys.argv
EREDBDDERA, £/ YT A 2TV RIIFHREHE 1/O A VU — 24 sys.stdin, sys.stdout,
sys.stderr ZHHFET (LIFWVWA. TAHDRA MY —LZBIREICHZFEIL 7 7 4 Ladid FE2ZHLTW
£7)

RO, #Fily T4 2TV XERLIZAL v RIKEE (thread state) F 72 =27 D55, BAID
LDEILTVET, TOARLy FIRESTIED AL v FIREE (current thread state) 1272 D 3, D
ALy RPERSINZDITIERVOTERELTLEIW; FTiloRA Ly FIREEICET 2ikmz SR L TL
PEEWV, Filelz A YR T) XOERICKIMT 32, NULL 2B L3, flIAREIZEy hEhFRAD, Z
AUIHIAREDBIED A L v FIREEICRIF I N Z Z 227> TWT, BIED R L v FIREEXR 3 b DOTFIE
LRBWZEeRHE05TT, (ftd Python/C API BAED &k 512, Z OBEZ M HI 3 HTICIE GIL 23REE
ENTVRFER ST, BEDIRLZ R LB REINEEITRDES,; L L, D Python/C
API B 2 18, BB bR EOBAED AL v FIREDIBEEBICAZ L Z2HL EIERSZVWDT
EELTEEIN, )

PIREY 2 —MEMUTO IS BRIBT (F7) 4 v 27V XMTHEINET: HIBEDIEIRES 2 — 1%
BANC import $5 &, BV 2a— A Z@EBEDICHILL. ZOEI 2 —-LDFED ((RW\) a—%2 L%
WVIAATBEET, o (B7) 4 &2 TV ZHFECHIREY 2 —V% import T2 &, HALREY 2—1
ZHIHMLL., R0 av—0ONETHEDEZED X3 HREY 2 — 10 init BB ENE
VA, ZOEFI Py FinalizeEz() BXU Py_Initialize() ZMUIHLTA ¥ X TV XEERH
FIHHE L 72 RICHESRE Y 2 — L % import L72BROZEF L 3R 2D THEREL TS W, HHLRIC
import 2175 &, #HREY 2 —/L D initmodule IZFHE BMUHINET .

void Py_EndInterpreter (PyThreadState *tstate)

fRESNI AL v FIRRE tstate TRBAZINS (7)) 4 V2TV XEHRH L £T, tstate IZBHED AL v F
KETRINUIZRD B A, TiLORA Ly FIREEICE T 2iime SR L TS, BBIFOH LR - 7
L& BIEDORA L vy FIREEIE NULL 12> TWVWET, 204 Y& 7Y ZBHEAT 52 TDORAL v iRk
RIIHHEINET, (ZOBKZFECHE TR GIL 2R L TE2RFER LT, vy 73S E-
T BHMEEINTVET, ) Py_FinalizeEz() 13, ZORATHRNWIZHKEIALTWRWETOY 74
YRTVRERELET,
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9.6.1 NJ X FEXEIE

PTAVRTYVR(ERXAL VA4 VR TYR) AL TREZAD—EHDRDT, 4 ¥&7) XEOIWREHIXEEETIEH
DERA - flZIE, os.close) DEXIRELNADT » A VEERFES &, (BARRDEELDIC) HLDA >
RTVEZFICHZHPNZT7 7 ANCHEERIFETLEVE T, IHREY 2—L% (B7) 4 &7V ZHETH
BI2TEOBNT, HHREY 2 — M Xo TRIELLEELRLDD LAFEA; HEREY 2 — DY (#V72)
70— VEBEAHLTOR5E, IHREY 2 — AL BRICHEDEY 2 — VEEE2RIET 2558121
FRCZS5TT, =00 H T4 VX TV X TERINLA TV =27 VIO Y T4 > 2T V) XDAFZER AN DA
DABETT; 2 —PERBE. XV v P, A VYRR VABIUO I FREFTA VR TVXES T4 R TY XET
HELRVWESICTFAERLTLEZI WV, 205D, INHDHEATY =7 bPEIT LTz import XIXfEE -
T (7)) A2 TV RO - FEAEY 2 - AEFFIHELRETHARH 215 TT,

P74 R T Y X% PyGILState_*x() API LHAARDLEZODPHL VI LICHFRE LTIV, 216D API
& Python ® 2Ly FIKEEY OS LARARL Y R 1IX 1 THIGLTWS Z 2 ZRHEICLTWT, 74 &7
VXPIEET % & 2 DRHED NS 25 TF . M T % PyGILState Ensure() & PyGILState_Release() @
MO LORT DM TR, 74X TV ZDOYIDEZ 2TORNI e M HELE T, 51T, (ctypes D X
572) 25D API %o T Python DA TIESLNIZ AL » FH 5 Python 23— FEFEITL TV AIREY 2 —
NEFT A ETY Z2ES L NS AR H D 5,

9.7 FERIHRE

AVRFYVEDRAAL ALy RIIERBAZEMZIT S 20X N TW A AT, Zh 6 OEENIEEER
A & void RA VY ZEHE WS TEEEZEID £73,

int Py_AddPendingCall (int (*func)(void *), void *arg)
AYRTVRDRXA Y ALy R8N OHENE FEZHAE T, BINTHL 0 HED. func 1ZX
AYALy FOMUHLF 2 —CEHDONET, KT b, Bzt y bEFIC -1 HRD £55

WHIZFX 223D L, func ld WODBHT A VX TVEXDXA VALY ¥ b6, arg 518 E L
THOHIRE T, ZoBBE. EHEDETHD Python 2 — Figxt L CIERIIICEOH SR E ., X
O DEHFITER LIz 2ty ET:

o bytecode HEF L2 wnW3 & &,

o XA VAL v R global interpreter lock ZRFFLTWS (FTRDE func ETD C API ZIEUH
¥3) L&,

B U725 func id 0 ZiRX AR ST, KRLAES -1 ZRLAGIZEY P LRTFIUZVT ERA. func
W, OIEFFLEFI TS 72012, EHIEIDIAFNZ Z DD FRAD, Fr—sUlf R TYRE Y
I DRI NTHEZ. ALy FOUIDEZIC X > TE D IATAZATHESEDLE > TV E T,

ZOBBIIETT2DIEHEDAL y RIREEZXE LT, Jn—oUlf X7V RXuy 7 REL L E
Ao
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ZE: ik IFECRIRGEICOARBEALD, KL AULRBEET S, func 25ATREZZRR b B RECNHY
SNBBFEIEDH D FHA AL VALY RBY AT LA—VEETTEDIICLWIEAIE. func 13>
AT LA=NHPRoTL Z2ETHIHINLWTL &5, ZOBBE—EIvZ, 8D C ALy R
25 Python 2— FZEUHTOWRIE MEEFEA . Z2hofRbbiz, PyGILState API Z{FH L T
FEEW,

N—a v 3.1 TE.

9.8 7O7 71L& kL —2X (profiling and tracing)

Python £ ¥ & 7Y Xk, 707 7 4 )b: 5347 (profile) REITD b L —Z: JBIS (trace) &\ - 72H¥RE%MHAAT
7 DIEARED T R — P 2L TVET, 2O E— NI Fa7 7 A ARF Ny 7 EHHEEADH (coverage
analysis) ¥V — L2 b E T,

ZDCAYETZz—RF, BT 740% b L —REERIC, Python L~ULOREH LATREA 7' = &7 b DI
CEhz itk dd— "~y FEEH), BE CHETEIHLITAZ L5 LTVWES, 7r7 7419
L — ZBED RGN R IEZED o TVWERA; A VR T2 —ATE ML —ZABBEAL Yy RTRIZA VA =L
T, PL—2BBICHE I NLZHEAAL XY T (basic event) IZDLETDN— 2 Y IZBWVT Python L)L) b
L—2ABBTHEIN TV D LR T,

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile() B XU PyEval_SetTrace() Zfio TEIFTE S ML —REHOEXTT, A
NORXRRBFATY =27 T FRBEBUT obj L LTEINE T, frame ZAXRY FPBBELTWEETIL—
LA TP 27+ T, what IXE PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_RETURN, PyTrace_OPCODE DWW 3 DT, arg & what DEIZ & > TUT
DEIWCELDFT:

what DE arg DEMLK

PyTrace_CALL HIZ Py_None .

PyTrace_EXCEPTION | sys.exc_info() DRI HIIMEMTI .

PyTrace_LINE HIZ Py_None ,

PyTrace_RETURN FEOUH LENSR XN 5 FEDED. FIAC & - THEE Rk 25613 NULL
T3

PyTrace_C_CALL FEOHINZEBA T =7 b,

PyTrace_C_EXCEPTION| FEU'H XN ZBIEA 7Y = 7 b,

PyTrace_C_RETURN MOHEINZEEA 7Y =7 b,

PyTrace_OPCODE HIZ Py_Nome .

int PyTrace_CALL
198 % 9 F AL (initialization). & TAIE (finalization). XL v K
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BB X Yy PO ESNTD, P2 r L=y P DB A -7 Z e 2 MET 5
D, Py_tracefunc @ what DETT, 4 7L =&Y =2 L —XEKOERIX, WIET2 7L —20H
@ Python /N4 k a— RIZHIHIDOZEFE (control transfer) 25 Z HR W2 DHE IR VO THEREL TL
EEW,

int PyTrace_EXCEPTION
BIADEH S NTBRD Py_tracefunc @ what DIETT, FEFITSINATVWE 7L —ATHAN LY b S
N IS HDOARA b a— FAMEI NI, what 122 DEDE v b INIARIET a =Ly 7 B
CHZhET, ZORE. fINOEEIZL > T Python MUAHLRAXy 7 E2HRED 3512, £71—
LD HIFEDR S Zeila—A Ny JEBBHOHEIhET, PL—RBERLETIR IS DA RV 22T
WMHES;, Tury7 4 73ZDMDARY M 2REE LEE A

int PyTrace_LINE
TEREARY PEWMET DL ZIT, (T 7 7 A VBIRTIZR ) Py_tracefunc BIRIZ what 51L& LT
EITETY, f_trace_lines 2% 0 WHKEIN/27 L — LA TREMLINTVWEZ I DD FT,

int PyTrace_RETURN
FEOMH LAYMR B & =12 Py_tracefunc BAEIC what 518 LTHESTHETT,

int PyTrace_C_CALL
C BE MU STERTIC Py tracefunc FAEID what 518 LTHEIETT,

int PyTrace_C_EXCEPTION
C BAEDMIAN 2 B LTz & =12 Py_tracefunc BIEID what 518y L CETMETT,

int PyTrace_C_RETURN
CHEH»PBHERS & 21T Py_tracefunc BIED what 5182 L TETHETT,

int PyTrace_0OPCODE
¥\ opcode BFEITEIND & ZIT, (Fu 7 7 A VBETIZR ) Py_tracefunc BIEIT what 515E L
TETETTS, 774NV P TEARY MEIFEKLETA, 7V —4 LT f_trace_lines % 1 IZREL T,
BRI B LR AU D £8 A,

void PyEval_SetProfile(Py_ tracefunc func, PyObject *obj)
77 7 A VEEE func KERELE 3. obj 7 X RFEBMOE 5L LTHEINZBDT, [5H
@ Python #7227 b®H2WE NULL TY, 707 7 A VBB AL v FIREZHEE T 20 H 377
By BADAL Y RICER S obj 25 Z 2T, KREEZLEL TBLIFETRAL Yy FE—T7RGHEE
MTEET, Tu7 A BB T=XINTWE A XY D55, PyTrace_LINE PyTrace_0PCODE,
PyTrace_EXCEPTION ZFR< BTOA XY MIM L THIHIAET,

void PyEval_SetTrace(Py_ tracefunc func, PyObject *obj)
ML —ZBBE func ITEREL ET. ZOBIX PyEval_SetProfile() LR LTI A, + L —ABEIX
THEBARY PB XU opcode 4 RY M ZZITHD, MUY ENZ CHABA 7Y 7 b BEBRT 2ER
DARY FEZITWMS LWL ZADRIZ > TWET, PyEval_SetTrace() TEII N7z b L — AU,
what 51Dl L LT PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN % ZJH(D ¥ A,
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9.9 SE%GT/\vHHYR—b (advanced debugger support)

YUTOBBIREERT Ny 7Y =V TOFHDRZDIZFDHDTT,

PylnterpreterState* PyInterpreterState_Head ()
AVRTYRIREF TS 27 MO RBZVAIDI B, FLHIZHZBDZEELET,

PylnterpreterState* PyInterpreterState_Main()
AALYA Y RTY)RDREF TS 27 P 2IBLET,

PylnterpreterState* PyInterpreterState_Next (PylnterpreterState *interp)
AVERT)RREFA T2 v o2 VRMNDI B, interp DRIZHHDDERELET,

PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)
A4 YR TV X interp IHEMITHLNTVWEAL Y F2BHRZ2 VR MDS B, JHHICH D PyThreadState
F7Y27 bEIELET,

PyThreadState* PyThreadState_Next (PyThreadState *tstate)
tstate ¥ WU PyInterpreterState A 7Yz MZBLTWA ALy FIREEL 7Y =7 DS 5, tstate
DRIZHBHHDERLET,

9.10 AL FO—AILRL—PDHR—F

Python 4 ¥ &7V X%, AL vy Fa—AJL A b L — (thread-local storage, TLS) DKL~ LK — b %42
HLTWT, 2474 7D TLS EEENEFIZT v 7L T Python LNLVDZALy Re—AL A L —Y API
(threading.local) ##HK—F LTWVWE T, CPython ® C L)L API iZ pthreads ¥ Windows TH X b
% TLS L[ABETT: ALy F¥F—t AL vy FZ LI void* HZ BRI 2 BI%z vk 3,

API TEDLN 2B 2R 213, GIL ZHUS T 205X HDFEEA . BBEFOD v 7P K-t ZhTw
£7,

Python.h |& TLS API ®EE % include 3, AL v RKa—F /L L —I %5213 pythread.h % include
FTEIRENDHDZLICERLTLIEEWN,

FR: o API BIBIEN D voidx HORDODITXEVEHEZITS ZL B LEEA. X EV DR L BHRITE
AICIT O RBEDNDH D £F, voidx [EHM/2E/F PyObject* 12 -5 75E13. API i zhzhofosR Ay v
¥ FOBEITVER A
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9.10.1 XL v FEHE X kL — (Thread Specific Storage, TSS) API

TSS API &, CPython 41 ¥ & 7V XIZEENTWVWAEEFED TLS APl X EEMZ 5 DICEAINE L, Z
D APLIZ. ALy FF—DORHUT int DO D IH LW Py tss_t ZHEVET,

N— a ¥ 3.7 TE.
BE:
"CPython DALy RR—ALRA ML =Y D7DDH LW C API” (PEP 539)

Py_tss_t
COFT—XHERIZAL y FXF—DREEZXRF L TWET, ZOMERDERT. RED TLS FEEITKT
L. ¥—OWHHLIREZ KRBT 2N 7 4 — L FZ2RbEF, ZOMERITIEAH (public) DX Y NEDH
DEFA.

Py LIMITED API PEBRINTWERVWE X, ZOHD Py_tss_ NEEDS_ INIT 1T & 3 EHUX TV R
BTEET,

Py_tss_NEEDS_INIT
D~ vk Py_tss_t EROPIILFICEEhE S, Zo~rnik Py LIMITED API B®H5 ¥ %=
BERINTEA,

B X E VR

B Py_tss_t DX EVEMRIE Py LIMITED API TEL RENIERESY 2 — L TREWCKRD 325, %
DEENL I FEHCRBEALR =12, 20RO X E ) MAIZRRIRET T,

Py_tss t* PyThread_tss_alloc()
Return a value which is the same state as a value initialized with Py_tss_NEEDS_INIT, or NULL in the

case of dynamic allocation failure.

void PyThread_tss_free(Py tss ¢ *key)
Free the given key allocated by PyThread_tss_alloc(), after first calling PyThread_tss_delete()
to ensure any associated thread locals have been unassigned. This is a no-op if the key argument is
NULL.

AM: A freed key becomes a dangling pointer, you should reset the key to NULL.
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XYy R

The parameter key of these functions must not be NULL. Moreover, the behaviors of PyThread_tss_set ()
and PyThread_tss_get() are undefined if the given Py tss_t has mnot been initialized by
PyThread_tss_create().

int PyThread_tss_is_created(Py_iss t *key)

Return a non-zero value if the given Py_tss_t has been initialized by PyThread_tss_create().

int PyThread_tss_create(Py tss ¢ *key)
Return a zero value on successful initialization of a TSS key. The behavior is undefined if the value
pointed to by the key argument is not initialized by Py_tss_NEEDS_INIT. This function can be called
repeatedly on the same key -- calling it on an already initialized key is a no-op and immediately returns

success.

void PyThread_tss_delete(Py tss ¢ *key)
Destroy a 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 t *key, void *value)
Return a zero value to indicate successfully associating a void* value with a T'SS key in the current

thread. Each thread has a distinct mapping of the key to a voidx value.

void* PyThread_tss_get (Py (ss t *key)
Return the void* value associated with a 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 AL RO—AILZX kL — (TLS) API

N—= a v 3.7 TIEHESE: This API is superseded by Thread Specific Storage (TSS) API.

EM: 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 BIEHORBEICE D, ZOAN—Ya3>D AP 3O a— FTHHAIRETIEHD THA,
int PyThread_create_key ()

void PyThread_delete_key (int key)
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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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TEN

XEVERE

10.1 &

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
BV 7y YV PORKRBEHETE LS, ZOME. FEDKRK T, Python XEY 3= ¥ HIHR—
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,

10.2 EXEVARZTT—R
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)
n AL FEEDYT, ZOXEY Z2IFT void*x BORA Y X EIRLF T, ERPEWLGE NULL %R
L%,
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014 PZEKT % &, PyMem_RawMalloc (1) HMEEN7/z TR L X 512, A[AE/R S NULL THRW\WIL=—
TIHRAVRERLET, HEINIZXEY —IZIEWL R0 ITbh R A,

void* PyMem_RawCalloc(size_t nelem, size_t elsize)

BEEDN elsize N4 P DEZE nelem DX EY —%RMERL, ZOXEY —%2$EF voidx BlDKRA V&
BRLET, 77— MIERBMLUZSGEE NULL 2R L 3, BEINZX ) - e cogiitan
\i\j—o

BZEBDBEROY A D30 N4 b OBRICX L TiE, AlAEXR & PyMem_RawCalloc(l, 1) ZSMHIN/zD &
FLCXS5IZ, 2=—27% NULL TRWARAL Y EZERLET,

N—a v 3.5 Tl

void* PyMem_RawRealloc (void *p, size t n)

p BHEIXEV I Y 7% n XL PCUVHFAXLET, GV ALXeHL VT A XD/NZWHFETORNE
WBEHEXNEE A

p 53 NULL OFEMOH LI PyMem_RawMalloc(n) X %ffiT3d, Z5 TR, n BERIKFELWEHE, X
BV TRy 7V A ZINETHRBREINFERA, BINTZARA ¥ XIFIE NULL T,

p 2 NULL THRWRE D, p X £ XD RID PyMem RawMalloc(), PyMem_RawRealloc(),
PyMem_RawCalloc() DOMFUFHI LI X DRI ARITFIUTIRD FE A,

BRDKB L 7235E PyMem_RawRealloc() & NULL ZiR L. p WRIOXEY TV 72 I THEMREAL VX
DEETT,

void PyMem_RawFree (void *p)

10.3

o

p BIETAEY 70y ZRBRLE T, p 3LEIECH U7 PyMem_RawMalloc (), PyMem_RawRealloc(),
PyMem_RawCalloc() DR LIAETRITIIUIRD £8 A, ZALANOEER PyMen_RawFree (p) ZMFUCH
Lo 756, RERDEEICRD 17,

p 3 NULL OBEMS LER A

XEVAIRTT—R

BAREEDFIA LT Python B = 71X LTXEY RHER LI DML D HRE T, 2o OFfE ANSI

C N> TETMEEINRTOVE T, 0 N4 FEERLEZBOFEICOVWTHERL TVET:

The default memory allocator uses the pymalloc memory allocator.

&=a,
El=K

o DR ZIRE 21213, GIL 2R L THALERH D £7,

N—

a2y 3.6 TEHE: 7741 bD7RT—XPT AT LD malloc() 5 pymalloc 127D F L7z,

10.3.
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void* PyMem_Malloc (size_t n)
n A PERED YT, ZOXEY 2T voidx BOKRA Y X &R L £, ERHMAKKL725E NULL %2R
LT,

084 P ZEKT 2 &, PyMem_Malloc(1) DMHIN/ ELF L L 51T, AMAEAR S NULL TRVIL=—72
BARA Y RERLET, BRINLXEY — IR0 2L ITOREE A

void* PyMem_Calloc(size_t nelem, size_t elsize)
BERD elsize NA P DEZR nelem AT DR EY —ZHERL. ZOXEY —%2457T voidx HDRA v &
ZERLES, 7rs— MIKRBLBEE NULL 2R L £3, MRS XEY - e Toiilbah
9,

BHEPDEZRDY A X0 034 POERIIH LTI, AIEER S PyMem_Calloc (1, 1) AMEEh=DrFET
k212, 2=—277% NULL THWERA VY EZZRLET,

N— ar 3.5 TEM.

void* PyMem_Realloc (void *p, size_t n)
p HBFETAEY TRy Z% n N4 MZVHAXLET, HOHA ZEHLWH A ZD/NS VT ETONE
WBEBEINET A

p »3 NULL OBFEFFOH LI PyMem_Malloc(n) &3EliTd, 25 TR, n BERIZFLWEE, XEV
TRy 73V A ZENETDHBRREINER A, BREINTRA > &XIFIE NULL T,

p 3 NULL TRWR D, p ZZN X DETD PyMem Malloc (), PyMem_Realloc() F7zl& PyMem_Calloc()
DIFTHLIZ X DIRENARTIUER D 8 A,

BRDKE L 7235E PyMem_Realloc() W& NULL ZiB L. p EHIDOXEV U 72 X THEMERL VXD ZF
FT9,

void PyMem_Free (void *p)
p BETXEV 70y VZBIRLUE T, p FLEIMOH L7 PyMem_Malloc (). PyMem_Realloc(). %7z
& PyMem_Calloc() DR LIAETRIFIUIRD A, ZHLISDEER PyMen_Free(p) ZMUH L7
Bl oG E. RERDIEITHRD $9,

p 23 NULL O5E1Md L EH Ao
DIT w3 2 B0 0~ 7 0 i3fEREO 72 DI XN T0w 2 b DOTT, TYPE XMEED C OBERL £ T,

TYPE* PyMem_New(TYPE, size_t n)
PyMem_Malloc() ERIUTT A, (n * sizeof (TYPE)) NA bDXEV ZHERL £3, TYPEx IZHF ¥ X
FENTRA VR EIRLE T, XEVIZIEMOFEHLHITON TV EE A,

TYPE* PyMem_Resize (void *p, TYPE, size_t n)
PyMem_Realloc() ¥R UTTH, (n * sizeof (TYPE)) A MIH A XEHXN/T XY BHEMRL T,
TYPE* ICHIF v 2 b ENTRA V2 EIRLET, BEDKDoTE & p BH LLA TV HEBOKRL ¥ &
. REUZBEIE NULL ISk D) 5,
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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,

FERIT AT, C API Btz /13 % Z &7 < Python X & VIMEEBZEZITSH SO TOY I aty 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)

10.4 Object allocators

LU o BIBEEA MM LT Python B — 7 LT AT Y ZHER LA DAL D HRE T, ZhoofEid ANST
C BRI > TETMEEINTOETH, 0 N FZERLUBOEBEICOVWTHERLTVET
The default object allocator uses the pymalloc memory allocator.

gs=®a,
El=K

IHoOREZITRE 212iE, GIL IR L TBALEDRH D £7,

void* PyObject_Malloc(size t n)

LEd,

n AL FEREADYT, ZOXAEY BT voidx BIORA VA ZRLE T, BERMNERL7BE NULL 23K

Requesting zero bytes returns a distinct non-NULL pointer if possible, as if PyObject_Malloc(1) had
been called instead. The memory will not have been initialized in any way.

void* PyObject_Calloc(size t nelem, size_t elsize)

BEED elsize N4 b DEFE nelem HADXEY —%2MHERL, FOXE) —%ET voidx BDKA > &
3

PRLET, 7abr— MIEBLZEEIE NULL 2R L 23, BEXINZXE) —f#HEBEY e cyiifbxh

10.4. Object allocators
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Requesting zero elements or elements of size zero bytes returns a distinct non-NULL pointer if possible,

as if PyObject_Calloc(1l, 1) had been called instead.

N—a ¥ 3.5 TEM.

void* PyObject_Realloc(void *p, size_t n)
pBHETAEY Ty 7% n AN PCUFAXLET, I A XEH LT A XD/NEWTETONE

BEEINEE A

If p is NULL, the call is equivalent to PyObject_Malloc(n); else if n is equal to zero, the memory block

is resized but is not freed, and the returned pointer is non-NULL.

Unless p is NULL, it must have been returned by a previous call to PyObject_Malloc(),
PyObject_Realloc() or PyObject_Calloc().

If the request fails, PyObject_Realloc() returns NULL and p remains a valid pointer to the previous

memory area.

void PyObject_Free(void *p)
Frees the memory block pointed to by p,

call to PyObject_Malloc(), PyObject_Realloc() or PyObject_Calloc().

PyObject_Free(p) has been called before, undefined behavior occurs.

p 3 NULL OBEMS LER A

10.5 Default Memory Allocators

Default memory allocators:

which must have been returned by a previous

Otherwise, or if

LR

Configuration % PyMem_ Raw- PyMem_Malloc | PyObject_Mal-
Malloc loc
VY —ZEILF "pymalloc" malloc pymalloc pymalloc
TNy ZEILR "pymalloc_debug"malloc + debug | pymalloc + de- | pymalloc + de-
bug bug
pymalloc ffZD YV —ZL | "malloc" malloc malloc malloc

pymalloc

"malloc_debug"

malloc + debug

malloc + debug

malloc + debug

JLA:
o T

e malloc: E#E C SA4 77 VDT RTa70r—%, C B malloc(), calloc(), realloc(), free()

210

F£10 E XEVER



The Python/C API, YJ—2X 3.7.17

e pymalloc: pymalloc A€ F7O7T—43

e 7+ debug”: PyMem_SetupDebugHooks () TRBEINZ T NNv 77 v 7 DAGOYE

10.6 XEV7O7—R2%ZHRXAEIA1XTS

N— g v 3.4 TEM.

PyMemAllocatorEx

XEY IOy 7 70r —RELRT2-DOMERTT, 4207 4 — L FE2ELET

Z4=ILE

=

void *ctx

Bl LTS —HYarTx
A b

void* malloc(void *ctx, size_t size)

AXEV 7Ry Z72EDLTET

elsize)

void* calloc(void *ctx, size_t nelem, size_t

0 cHiifba XY 7y 7 2EID Y
TEY

new_size)

void* realloc(void *ctx, void *ptr, size_t

XEYV IOy 7 REDYBTEZLVH AL XL
3D

void free(void *ctx, void *ptr)

XEY Tay 7 RERT 3

N— ar 3.5 TEH: PyMemAllocator Mi&ADS PyMemAdllocatorEx 12V :— A& N7 £ T calloc

74— EpEinE g Lz,

PyMemAllocatorDomain

TR =R XA RFET 57D DHIERTT,

PYMEM_DOMAIN_RAW
RE%K:

e PyMem_RawMalloc()
e PyMem_RawRealloc ()
o PyMem_RawCalloc()
e PyMem_RawFree()

PYMEM_DOMAIN_MEM
RE%K:

e PyMem Malloc(),

e PyMem_Realloc()

FX A i

10.6. XEVT7OT—RZHZXEIAXTHB
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e PyMem_Calloc()
e PyMem Free()

PYMEM_DOMAIN_OBJ
R

o PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc()

e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

BEXNEZEFXALYOXEY Juyr7ar—X BB LET,

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

BEENEZFAL VDX EY TRy 270 —REBRELET,

FLowryar—&iE, 0L FEERINSZL E2=— 27 NULL TRWRA VX BRI 2R D £
Ao

PYMEM_DOMAIN RAW R XA YT, 7RF—XRZIALy FE—T7TRITNIERD FEA: 7 ar —XHH
SNz & GIL IXfRREINTVER A

mLwralr =207y 7T (12807 vl —X 2O S 720 BE. PyMem_SetupDebugHooks ()
B LT, #Hiltwnwrasr—X0 biz7 Ny 77y 7 2EERE LRITIUIRD £8 A,

void PyMem_SetupDebugHooks (void)

Python X €Y 7047 —XEMONTERHIT 272007 v 2 2RELET,

Newly allocated memory is filled with the byte 0xCD (CLEANBYTE), freed memory is filled with the byte
0xDD (DEADBYTE). Memory blocks are surrounded by ”forbidden bytes” (FORBIDDENBYTE: byte OxFD).

TR F 2 v 7

o APIERZMHLET, fil: PyMem Malloc() DEID BTNy 7 71T LT PyObject_Free() %
LS LTz

o Ny 77 OBARTIOBEERAAL (N 77Ty R—T0—) ERIELET
« NV T T THROBEE AL (Ny T 7 F—n—Tn—) ZRHLET

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
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and the memory block was traced.

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 a3 3.6 TEZH: 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— Y =¥ 373 TZH: Byte patterns 0xCB (CLEANBYTE), 0xDB (DEADBYTE) and OxFB
(FORBIDDENBYTE) have been replaced with 0xCD, 0xDD and 0xFD to use the same values than Windows
CRT debug malloc() and free().

10.7 pymalloc 7O7 —%4

Python 1Z1%. HFWMOEND/NEIR (512 84 PUAT D) A 7Y =7 MzE#E{bE N7z pymalloc 70— X035 H
F5, pymalloc 1%, 256 KiB OEET A XD ”? 7V —F" LIMUNZRAEYT Yy VY7 E2HEVET, 512 34 b
XD BRELRED Y TTIX. PyMem_RawMalloc() & PyMem_RawRealloc() IT7 4= 7 L%ET,

pymalloc &, PYMEM_DOMAIN_MEM (ex: PyMem_Malloc()) ¥ PYMEM_DOMAIN_OBJ (ex: PyObject_Malloc())
FXA4 >0 BEDQDT7AT—4R T,

TV —FT7uar =2 ROBEBEHFENET:
e Windows TlX VirtualAlloc() & VirtualFree().
o FIATE 254, mmap() & munmap().

o ZHRLHANDIEEIE nalloc() ¥ free(),

10.7.1 pymalloc 7 —7+7Q7—2DHAXEZIALX

N— g v 3.4 TEM.

PyObjectArenaAllocator
7V —F7ar—Reiih T 570 DOMERTT., 3007 4 — L FERLET:

Z4—ILE Bk

void *ctx Bl LTINS 2—FaryTFR
void* alloc(void *ctx, size_t size) size XA DTV —F2H DY TET
void free(void *ctx, size_t size, void *ptr) | 7V —F 2R L T
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PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
7V—F7ur—XERELET,

PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
TV—FT7ur—RERELET,

10.8 tracemalloc C API

N— g v 3.7 T

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 O.

10.9 fERAH

BN 7B v b &2 o T, #E Hiofl% Python =712 1/0 Ny 7 7 2 XEVERT 2 & 510F &4t
ATbDELTITRLET:

PyObject *res;
char *buf = (char *) PyMem_Malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();
/* ...Do some I/0 operation involving buf... */
res = PyBytes_FromString(buf);
PyMem_Free(buf); /* allocated with PyMem_Malloc */

return res;

FCa— FEANROBEEEL Y P TEVWEDDEMTIORLET:

PyObject x*res;
char *buf = PyMem_New(char, BUFSIZ); /* for I/0 */

(Ko<= 1%i)
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(AIDR=I 25 DfE X))

if (buf == NULL)
return PyErr_NoMemory() ;
/* ...Do some I/0 operation involving buf... */
res = PyBytes_FromString(buf);
PyMem_Del(buf); /* allocated with PyMem New */

return res;

FOZoDBITIE. Ny 7 72 EIE BBy MZET2BMTREL TS I IFEE LT ZE W, FEE
HHZAEV 7Oy 7T HRIEER. B2 XEVREEMELZER T 2GMRE2EO 301, RUXEY API
77 IV EfioTITI ZEWPBETT, UTOaA—-FRIEBZZO2DZI—=0BHD, ZDIHD—DIFR LR -7
PRET 2000 X VIREBBERER L TW2 0T MW (Futal) £ 7LD F %2 LTVET,

char *bufl = PyMem_New(char, BUFSIZ);
char *buf2 = (char *) malloc(BUFSIZ);
char *buf3 = (char *) PyMem_Malloc(BUFSIZ);

PyMem_Del (buf3); /* Wrong -- should be PyMem Free() */
free(buf2); /* Right -- allocated via malloc() */
free(bufl); /* Fatal -- should be PyMem_Del() */

FOXEY 70 v 7% Python b — 7 LTHRIEST 2R, PyObject_New() . PyObject_NewVar() . B
X PyObject_Del () %ffi5 &, Python B 34727 e XEVMRLIZDMBM LIz TEE T,

IHRSDBEEICOVWTIE, RED CIE23HL WA TP 27 MUIDEHEPLELEICHE T 25RO THAL £ 3,

10.9. A 215







%

ELEVEN

F72 U FEREHYR—+ (OBJECT IMPLEMENTATION SUPPORT)

COETIE, LA TP 27 FOMZERT IHEHEONLBE. B, BLUE~70iZOoWTHAL £7,

111 #T2x 0 bZze—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
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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,

11.2 £3B8DA T2 U MMEEE (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 £
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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

11.2. HBDOF TP 1o MMEEK (common object structure) 219
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122 AY® Python OIEFH LATREA 72 =7 b2 C THET ZBRICHWLNTWAEHOM TS, 2D

BIOBEIE 2 DD PyObject* BD T X —&%H D, PyObject* BUIDOEZIR L E 3, EDfH% NULL IZF
A, HiAtEE Y P LTE2RITIUIRD £H A, NULL TRWHEZIRTHE, B D EIX Python (ZBI%K

DODRDEL LTRBEINZMEE LTHRIRSAE ST, ZOROBBIIHT-RBRERIRITIUIRD $H¥A,

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

ml_meth (X C OREARA > 2T, BEEHIOBTERSN TV THNTVEEAD, HIT PyObject* ZIRL
¥ 9, BRI PyFunction TRWHE, XV Y RT—T7IUATEF Yy A M ET5 L5V L IPRBERTZ L
RBTUL & 5, PyCFunction TIEHRMDINT X XD PyObject* BITHZ L ERLTVWETH, BEED C %
self X727 NS REI X ATORTVET,

The m1_flags field is a bitfield which can include the following flags. The individual flags indicate either a

calling convention or a binding convention.

There are 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
PyCFunction BD XY v R THAIIHEHLI B MO UHWTF, BEE Pyobject* RO 5|1 HBEE =D
BRLET, BUIDSIEIEIXY v FD self 7P =22 b TT; Y 2a—LVEROEE, ZHEEY 22—
AT P TT, BORIXE (KL args EMFHENET) B RTCOGIBERIT 22N ATV =
7 M TF, T RXRIIEHE. PyArg_ParseTuple() X PyArg_UnpackTuple() TUURXNE T,

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
BM—DA 722 M5lET 2 5 XY v P&, Pydrg_ParseTuple() Z5|E "0" IC L THEGHITRHD
W2\ METH 0 7 9 VD& TIEETE %3, XV v Fi& PyCFunction BT, self XTI X R H—D5|ER
BF 5 PyOvject* NI XA RXREHVET,

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

Structure to define property-like access for a type.

tp_getset slot.

See also description of the PyTypeObject.

11.2. HBDOF TP 1o MMEEK (common object structure)
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Z14—JL | CDE Bk
K
E2%] const char | attribute name
*
get getter C Function to get the attribute
®£a setter optional C function to set or delete the attribute, if omitted the attribute

is readonly

doc const char | optional docstring
*
closure void * optional function pointer, providing additional data for getter and setter

The get function takes one PyObject* parameter (the instance) and a function pointer (the associated

closure):

typedef PyObject *(xgetter) (PyObject *, void *);

It should return a new reference on success or NULL with a set exception on failure.

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 *);

In case the attribute should be deleted the second parameter is NULL. Should return 0 on success or

-1 with a set exception on failure.

11.3 BATxo b+

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,

Typedefs: unaryfunc, binaryfunc, ternaryfunc, inquiry, intargfunc, intintargfunc, intobjargproc, intintob-

jargproc, objobjargproc, destructor, freefunc, printfunc, getattrfunc, getattrofunc, setattrfunc, setattrofunc,
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cmpfunc, reprfunc, hashfunc

PyTypeObject DIEEREFIZ Include/object.h TROF SN B3I TTT, ZROFHEE DI, 2
WBEREZHDIKL T

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;

printfunc tp_print;

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 suites for standard classes */

PyNumberMethods *tp_as_number;

PySequenceMethods *tp_as_sequence;

PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */
hashfunc tp_hash;

ternaryfunc tp_call;

reprfunc tp_str;

getattrofunc tp_getattro;

setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */

PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* call function for all accessible objects */

traverseproc tp_traverse;

/* delete references to contained objects */

inquiry tp_clear;

/* rich comparisons */

(RDR=I12HiL)
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(AIDR=I 25 DfE X))

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;

BA 7Y =7 MG PyVarObject REEHREZHRL72H DTI, ob_size 7 4 —/L Fid. (B class XHME
O3 type_new() THAMIND) BINARENCIWE T, PyType_Type (XXX A7) X tp_itemsize AL
FTHIDTHELTLALE W, TROB A VAR VR (DFEDAATI 27 1) 12 ob_size 7 14—V FOFTE
LRI BDEEA

PyObject* PyObject._ob_next

PyObject* PyObject._ob_prev
INB5D7 44— FiE~v2Z 0 Py TRACEREFS A ERINTWVWEIHADAFEL £ 3,
PyObject_HEAD_INIT v 27 m%ffi5 ¥, 7 1+ —/L F% NULL iICHIH(L L £ 5, ENWICX TV ERS R
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TVWAA TV 27 PTlE. ZNHDT7 4 — L FIFHEIC NULL DF FE T, BICXEVERENEZ ATV 2
JhDGE. TNSZODT7 4 =Rk, e—=T LD 2T FEHRFADA TS =7 Mok ZEHY VI
ANTATI 27 b)Y 7T 3RICMEONET, 2O 3kcRT Ny ZHWCHHATE £ 3; BIkT
X, BRIRZAHK PYTHONDUMPREFS DEINTWR L B, 7077 LADETERTRETTHFERLTWS LT
Yz FEHITZ00ME—DHFITT,

Y TRATEXZDT 4 =L FEBELEEA,

Py_ssize_t PyObject.ob_refcnt
A 7Yx27 FOBMH Y T, PyObject_HEAD_INIT X Z DfE% 1 WOIHHLL £ 3, EIVICX T VE
REINIHA T 27 b TR, BIDA VAKX A (ob_type BEZET2HEHLTVWE ATV 27 ) 135
BEHY Y P THHRCIE BDERA . BINCATVHRINZEA T 27 bOBHE, 41 VXXV RIT
ZRAT Y FOMRIZ BODET ,

P TERALTIZZDT7 4 — NV FEHEALEHEA,

PyTypeObject* PyObject.ob_type
BMAKRDOE, BIOFWHET 2L XXXA T TF, PyObject _HEAD_INIT ~ 7 u TR, @H
¥ &PyType_Type X2 D £3, Lo L. (PR &d) Windows THIHTZ 281 — FRIBERHLGR
BV 2T, ary 4 J3EMRYVAETERVWEXZDET, 22T, BobLEe LT,
PyObject_HEAD_INIT IZi& NULL %2 L CTHIHL L TE =, thOIEELT S RICEY 2 — L O W LEEEL
THRINZZD 7 4 =V REYHHET 2 22 B> TVET, ZOREFUTO LS ITVET:

Foo_Type.ob_type = &PyType_Type;

LoEEZ ZUTI2HOVDLRIA VAR AERIDBANICLTELRITINIERD XA
PyType_Ready () 1% ob_type 2% NULL 2> ¥ 5 »FX, NULL OEFHICITFHEES T 2D ob_type 7 4 —/b
FTHIHAL L £ 3, ob_type 7 4 —/)L R23E B TRWEE, PyType_Ready() \EZ D7 4 —LREZEHEL
FE A

Y TRATEIDT 4 — L REHELET,

Py_ssize_t PyVarObject.ob_size
HINC X EVEREINTWRRA TV 27 POBAE, 2O 74— FidE it ng g, Bicx €
VRSN TV EIA 7Y =27 FDBE, TD7 14— FENEMEA SN2 RHFRREREZFD £3,

Y TRATIEZDT 4 =L FEHELZEA,

const char® PyTypeObject.tp_name
RMOAHIA A > TWD NUL B SN FHINDARA Y R TT, EY2—1D7a— VAR LT
7R ATEZHDGE., ZOXFINRZERZREY a—A%, Fy b, ZLTHOART I SCFINCRD %
T MHARARDGE, LROMOAHITY, €Y 2a—AhH 5y r—Y DY TEY 2 —LDFH, 7EE
o8y o — PG ék%/n—w%®—$hkofmifowxﬁ Ny r—Y PHOYTET 2a—b
QIZASTWVWEEY 2—)L M NTEZRINTWVWS T I, tp_name % "P.Q.M.T" IZ#HHLL F5,
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BN A B VBRI NA BT 7Y 2 7 FDGE. 2D 74— FIZBEICBIOLENCR D, EY 2 — 14138
DEFENTHF— '__module__' WX T2HEYL L THRNIZEEFEENRE T,

BRI B VR IN A T =27 POBE, tp_name 7 4 =L RIZE Ry PBEENTWVWBIETT
T, MEDRY P XD BENICDH BEOXFHEKRIE __module_ EMEX LT, £/-Fy FXDdkATH
257 __name__ B2 LT7 7R TEE T,

Fy DA TWRWES, tp_name 7 4 —/V ROWNERTH __name__ BHEICAZ D, __module__ JB
X FIRD XS5 ICHOFENTHRNICE Yy PLAEWSED) RERICEDET, 20D, 208X
pickle (Lt TERWZ T D FET, X 5T, pydoc DMEMTEES 2 — L FF a2 XY PDY A MIHEDS

ARSI S

P TRATNEXZDT 4 =L FEHELEHEA,

Py ssize_t PyTypeObject.tp_basicsize

Py_ssize_t PyTypeObject.tp_itemsize

IHREDT 4 —NRIE, B VAR ZADANL P YA R EBEHETESE51CLETS,

B3 Zo0FEI DD 9 BERA VAR ZADOENL, tp_itemsize 7 4 —L ¥R T, AIERA
VARV ADIE tp_itemsize 74— FBIELODMEICED £, BIERA Y RAX  ADHDYE,
TDA VAR AFELL tp_basicsize THEZBNH A XD ET,

AJERA VARV ADBDEE, £ VY AZ 2 AI2E ob_size 7 4 — L EWBRLTIRLT. / VARV R
DVAREINELXTI =27 bD "RE” 2 LT, tp_basicsize ¥ tp_itemsize D NfEERELZHDIC
D FET, N OEITEE, {1 VAKXV AD ob_size 7 4 — /L FICEEREINE T, L LEKNDIVWL O0H
DET: FIZIE, BERTIZADEE ob_size IXflio T, A VRAXVRADRITMENATHZZ%/RL. N
HiAlZ abs(ob_size) 272D FJ, £/, ob_size 74—V BHI0HLWVWoT, BT LB VARY
AP ERTHZ e EEKRLERA (FIZIX VR MIOERIIEERDA Y RAX ¥ 2R 212500
DoF, A VAR R 2 AL EKER o7 ob_size 7 4 — /L HH D ET),

HARY A 12, PyObject HEAD <=7 R %£721% PyObject_VAR_HEAD %7 R (4 Y AR ¥ Ak EES
THE2DIME /B 60D7r/8) TEEEINTWVWE 7 4 —LEBAoTVET, THIT, _ob_prev BLT
_ob_next 74—V ERHBZGE., INHDT 41—V FdH A XMEINET, - T, tp_basicsize
DIELWHHALEZ S 212E, A VARV RAT—XDL A7 MeEST 5 DIE S M HIcH LT
sizeof HE TEHS L2d D EHA, AT A XI2E, GC ANy XV A4 ZWEA->TVWEHA,

INBDT 4 =N RFHTEAL TICHLAICHERINE T, BHIEXA TH 0 TRV tp_itemsize BFfFoT
WeHaE, BEX A TOEERIKEL E 30, —BRINCET 724 7 THIO 0 TEWER tp_itemsize 1T
BETHDXEETIEDD FHA,

TIAYRXY MY AER ZBOBERZEBET 2BREDT 74 ¥ XY bR EL 2555,
tp_basicsize DEICRZ DI RIFIIIRD ER A, fl: H 28D double DEFIZELE L TVWB L L
£9, tp_itemsize \& sizeof (double) TF, tp_basicsize B sizeof (double) (ZZTWEIh%Z
double D7 74 Y XY PHERKT 294 RRET S) DEBADOY A4 X2 L5 CFT501E 705
YOEETT,
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destructor PyTypeObject.tp_dealloc
A VARYADT AT 7 RBADRA 2 TT, 2O (HET None % Ellipsis DHED & S
) A Y AR Y ADPRL TR E Y RRESNZVETROR Y B FERLZTIUIRD HA.

FRANS 7 ZERIE. BB Y Y FFTICE TR o 72T Py_DECREF() % Py_XDECREF() <7 1
PHMUHINE T, MUOHINZRETIE. A YAX VY RAZEREFELETH, A VARV RAHT 3
SIIIEL BRVIREETY, TR NI 7 XA VAR VAR L TV A RTOBBEMBR L. 4 >R
RYAPHERLTODZRTDOREY Ny 7 7% (Ny 7 7 ORELRIFICHE o 72 BB RIG S 2 X Y f#HEE
BaefioT) RRL., BRI (TR 7 XEROBEZDEEL LT) ZOBD tp_free BEZUH L
F9. DRIV T XA TEAEMTER\ (Py_TPFLAGS _BASETYPE 7 2 73t v F I TWARWV) HE,
tp_free DROHIZATI =7 b DX E Y EINEEE (deallocator) Z EHEFIH L TH2EVWERA, F
T2 FOAEYMRBBEEIZ. A YRR RADRXE) HEEITS BRI o 2SS L7 TR
TR D FEA; 4 VAKXV R % PyObject_New() X PyObject_VarNew() TXEV MERLZHAEIC
. @BH PyObject_Del () #f#\ . PyObject_GC_New() X° PyObject_GC_NewVar() THEMRL 728HAIC
& PyObject_GC Del () Z#HEVE T,

P TERALAZZDT7 4 — NV FEHELE T,

printfunc PyTypeObject.tp_print
FRFEADZA T Y FTF, LDUNE Python 2x TAT7 Y =227 vD7 v —~<y "I ET 20TV E
L7z,

getattrfunc PyTypeObject.tp_getattr
F T2 arDKRA Y RT, get-attribute-string 217 5 BB ZEIEL £ 3

D7 4=V FEIHHERETYT, ZOT7 44—V FEERT S L X tp_getattro BIBERIL X 5 TEEL.
JEEHE Python X8 479 = 7 b Tl C XFAITHRET % & 5w Ef T L 5Ll
D FERA, ¥THF ¥IERDED TT:

PyObject * tp_getattr(PyObject *o, char *attr_name);

ZD7 4 =L RIX tp_getattro LIV TRA IR INET: Thbb, ¥ 7XATD tp_getattr
BEIU tp_getattro BT NULL DIFE, 7 XA FIIHIEX A THh S tp_getattr & tp_getattro
WA bAL T,

setattrfunc PyTypeObject.tp_setattr
T avDRA Y RT, BEORE L HIFRZAT S BREE L £3.

ZDT7 4=V RIFIHERTT, ZOT7 4 =V REERT S & XL, tp_setattro BRI U X 5 CEIEL.
BT Python XTI 4 7Y = 7 b TIdR < C XFHITHRET % & 5wz T L oLt
BOERA, PTAF Y IEROEYTT:

PyObject * tp_setattr(PyObject *o, char *attr_name, PyObject *v);

The v argument is set to NULL to delete the attribute. This field is inherited by subtypes together
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with tp_setattro: a subtype inherits both ¢p_setattr and tp_setattro from its base type when
the subtype’s tp_setattr and tp_setattro are both NULL.

PyAsyncMethods* tp_as_async
BIMOMWEREZIETRA VX TT, ZOMERIE. C LLT awaitable 7’8 b AL ¥ asynchronous
iterator 70 N ANEEETEF TV 2 FEFIRERTE 74— A FEFEBEE T, FFLWVI &IE async
FTT TV MEER 2ZRULTLIIZZ W,

N—a v 3.5 T MH{IE tp_compare % tp_reserved & L THIGNTWE L7z,

reprfunc PyTypeObject.tp_repr
F 7T avDRAERT, HAAABBEE repr() ZEEL TV IHEKEIEL 3,

T3 F % PyObject_Repr() LML TY, ZOMBIIXFHIA 7Y =2 b Unicode A 7Y =2 b %
RSRTIUITED F8 A, BN, ZOBBANRTSCFINE, @YIRERIET eval O WKE LG, F
UM% R4 7Y 27 MiTk 3 XD BRXFHITRIFIIRD £HA, FAREREAIIE. A 7Y =27 roH
CEPOSBEHLIEABDA ST '<" DOIRE T '>' TROLIXXFINERIBRITUIRD £ A,

ZDT 4 =L EDPREINTOVRVWIEES, <%s object at %p> DX E & 2 XFFIREINE T, ¥%s &
BIDLRN, %p EFA TPz 7 FDRXEY 7 FLRARKEBERZONE T,

Y ITRAL FEZDT 4 — L FBRELE T,

PyNumberMethods* tp_as_number
BiE7a b al e FELBNOBEREIR TR VAT, ThHD7 4 =L RizowTid g4 7
DU MEER THHIATVE T,

tp_as_number 7 4 —)L FIFEINFRBAD, ZZOEFND 74—V RBEBNCHER SN E T,

PySequenceMethods* tp_as_sequence
Y—=ry27mbareFELBMOMERZIE TR VX T, ZhHDT7 4 = FIZOWTIE &—
TYRAFATT TV MMEEER THPAIATVRT,

tp_as_sequence 7 4 — /L NIFMR SN FEAD, THCEEND 7 1 — L FMERNICHAR SN E T,

PyMappingMethods* tp_as_mapping
~yvrrra b areRELEBMOMEREZIETRA XX TT, ThoDT7 4 — A FIZOWTIE ¥
THTo U MESR THHAIATVET,

tp_as_mapping 7 4 —/L FIFMR SN EEAD, ZHICEEND 7 1 — L FMERIICHAR S E T,

hashfunc PyTypeObject.tp_hash
T ayDREAYRT, HMAHAAEE hash() ZREL TV HKZHEL $3

¥ 72 F vl PyObject_Hash() LR TT, ZOREUIIE Py hash t OEZRIZRFIUIRD HA,
BEHERICIE -1 ZEVEICLTERD XA, Ny Y afllOFERICZ S -4 U756, BN Z
v LT -1 ZIRIBITNUIERD THA,
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Z D7 4 =)V FIXBHRNIZ PyObject_HashNotImplemented () IZEXET 5 Z & T, Bl type »HD Y
SaXYy ROMEE TRy 7T 52 P TEET, 24U Python LXULTD __hash__ = None kA%
AR X 41, isinstance(o, collections.Hashable) ASIEL { False #iB¥ &5 kfoc D¥d, b
J2AJRETH 2 Z LICHERE L TL ZX W - Python L X)L T __hash__ = None #FE$ 5 Z & T tp_hash
Aw'y ME PyObject_HashNotImplemented() \ZFEINE T,

D7 4=V EPEY PERTVRVWEEIZ, 7TV bDNy Y affZEA S 2§ %L TypeError A3
EHENFET,

D7 4=V R tp_richcompare LHIZH T XA FITHEKINET: Thbb, v 747
D tp_richcompare B K N tp_hash AWM G H NULL DL X, 7 X4 TIEEXAL THh 5
tp_richcompare ¥ tp_hash WL DYEL F5,

ternaryfunc PyTypeObject.tp_call
An optional pointer to a function that implements calling the object. This should be NULL if the object
is not callable. The signature is the same as for PyObject_Call ().

P TERALAZZDT7 4 — NV FEHELE T,

reprfunc PyTypeObject.tp_str
AT arDRL Y RT, HAABLDHEE str() ZFEEL TV LHMEHELET, (str 2ED—DIT% 5
Jele®, str() W str DAVAMI I XENOHT ZEIRFRLTLEE N, ZOAYR T 7 XITFEE
DAUFEZATS 1T PyObject_Str() ZMUH L. EBIT PyObject_Str() DAY R ZHUH T Z
YIcHhET, )

T XF v & PyObject_Str() EEULTT,; ZOBBIIXFHNA 7Y =2 bh Unicode A 79 =2 b &K
TRFNERD ERA, . ZOBBIEA T 22 be 7 0 D3 (friendly)” KB L 72 3XF4 %K
ERITUIZDEVA., EWVIDIE. ZOXFINIE DD print (O B THDON S Z L ITRBZREED
5T9,

ZDT 4=V ERRESNTORWIEEG, XFINERBRZRTDIZIE PyObject_Repr() DMEFHIE
9,

B TRALTZZDT 4 — NV FEHELFT,

getattrofunc PyTypeObject.tp_getattro
F 7T a DKL VXT, get-attribute ZFEEL TWBEKERELET,

¥ 7 X F x & PyObject Getdttr() Y WU T3, BHOBUEMBLEHEL TV S
PyObject_GenericGetAttr() %I D7 4 —L RIZKE L THEL & 20 TOVOEHEXER T,

DT 4= Ri& tp_getattr &HITH T XA FITHRSNET: $RDBE, ¥ 7 X4 TFD tp_getattr
BXU tp_getattro BT NULL DIGE. ¥ 7 XA FIIEIEX A T 6 tp_getatir ¥ tp_getattro
ZHITE HMAL T,

setattrofunc PyTypeObject.tp_setattro
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FTTarDRA VET, BIEORE LHIFRZIT O B L 5,

The signature is the same as for PyObject_SetAttr(), but setting v to NULL to delete an attribute
must be supported. It is usually convenient to set this field to PyObject_GenericSetAttr(), which

implements the normal way of setting object attributes.

DT 4= Fi& tp_setattr &HITH T XA SRS NET: $7DB. ¥ 7K1 TD tp_setattr
B LU tp_setattro BT NULL DA, ¥ 724 FIIEEX A T 5 tp_setattr & tp_setattro
ZWTE ML £T,

PyBufferProcs* PyTypeObject.tp_as_buffer

Ny 7740 B72—2ARELTVEAT7Y =7 MZOAMHET 5, —HD 7 1 —L FEEH A o 72l
DERZIRTRA VX TT, MEERNDET 4 — AV P Ny T 74T T MEEME (buffer object
structure) TEHIAL £7,

tp_as_buffer 74—V FAKEIMHMESINELADL, ZHICEEND 7 4 —L FIAMERNCHAEA SN E T,

unsigned long PyTypeObject.tp_flags

CD74—NVRREART Z7HBREEY PRAZTE, W OhD7 5 7EF, FEDRRIIBWT
ZRNZ <Y T 4 JADPBEHINE Z 2 RLET; 20075703, AT 27 b (B2 VI
tp_as_number . tp_as_sequence . tp_as_mapping . B L tp_as_buffer BB L T\ 2 fLIRMERE
HEIEIR) ORFED 7 4 =L RD S B, MEPLBEFTT o LIFEL TV DI TRV DBEMITK -
TWABZEZRTDIMHOLNET; 777y 37V 7ERTWIUR, 77 7DBMRELTVWE T 4 —b
FIZE7 72 AL RO DIC, ZOfEidEas NULL 12720 TW5 & AR I RITIUIRD 8 A,

ZDT7 4= ROMAIZAAA S TVET, IZLALD 7 7 7IFEINCHERINET, THhbH, B
BATDT7 77y bBRESINTVWRS, ¥ T7XATOT7 778y b Zhig| SfhEE 3, HERE
REMGERDI AR S N 2 551, JREEEMGEARICBRT 2 77 78y MIBEEICHAR SN X T, T42D
b, BIEXA TD7 57y AR, IRREEEMERNDRA Y2 ez, 744 Flcav—ah%
9, Py_TPFLAGS_HAVE GC 72 Z7'¥ v M tp_traverse 7 4 —)L R ¥ tp_clear 7 4 —)L K& HIZHE
EKEINFET, ThbOB, 37X A4 FICBWT, Py_TPFLAGS_HAVE_GC 757 E v v 37 ) 7ENTWVWT,
tp_traverse 74—V R tp_clear 7 4 =)L FOHF{EL NULL 12725 TV A5G EICHIR I N E T,

DRI 2Ly bR ZB3BEERSINTVWEHDTT; 77270 | HEFTHREMEZE->T tp_flags
74—V EEDEZERTE%T, PyType HasFeature() 7 RiZMe 75 7l tp BXU f 2t b,
tp->tp_flags & f AL LY S LFNET,

Py_TPFLAGS_HEAPTYPE
ATz ARPE—-TRXEBVEREINZGEICEY PENBZE Y T, ATV 7 ALK
B —TWRAEVIEREINZGE, A VARV AD ob_type 7 4 — IV RIZEIF 7Y =27 hADBEY
BIREINET, ZOHE. FlA VARV ARERT BEI8F 7Y =7 % INCREF L, 4 VX
R AEMRINT 57200 DECREF L¥EF (744 FTDA Y RAX Y AFHEAINERA; £ VAKX
Y ADY ob_type THBIRL TWAHZ1FH INCREF 5 XU DECREF XH ),

Py_TPFLAGS_BASETYPE
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RERIOMROEEL A T LTHEZ 25810y PEABEY PTT, ZOEY P32 VTR Z
DD 7 24 FIERTELEA (Java IZBI1F S "final” 7 5 A7 7 7 A28 D £7),

Py_TPFLAGS_READY
BA 7Y 27 WD PyType_Ready () THEEWFIALEh2 ety PEaNdE Y b TT,

Py_TPFLAGS_READYING
PyType_Ready () W2 X 23WA 7Y =7 b o@HALAIEHICE Yy PXNBZE Y T,

Py_TPFLAGS_HAVE_GC
FTV 2 b HHR—YaLryay (GC) 24 E—F T35y PENZE Y P T,
Oy EEYy PEIRTWBEHA, 4 Y ARV RIE PyObject_GC New() % ffi o THR L.
PyObject_GC Del() Zffio THE LR ITNERD FHA, FLVWHEKIE BREEBARN—-2IL
223 vz R—Fr92 CHDET, ZOE v ME. GC KBET 27 4 =L F tp_traverse B&
W tp_clear BWRIA T 27 PICHFET 222 HRLTVET,

Py_TPFLAGS_DEFAULT
MA T2 P BIUBREREEERORED 7 1 -V FOFMEOFEICHE T 2 2
TOEL Y b6 RZ2EY FYRZTT, HHKRTWE., ZOEy P RAZRQEMUTOLE v b
Py_TPFLAGS_HAVE_STACKLESS_EXTENSION ¥ X U8 Py_TPFLAGS_HAVE_VERSION_TAG %% A » T\
£,

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
ZNBHD 757N PyLong_Check() @ X 572D, BN B HMMBABBIDY 70 T A0 5 0%
FEHT 20 ONET; COHEHDF = v 713 PyObject_IsInstance() D & 5 RILFANR
FryZ XD bEETT, HAAABELWELIZMBEOR T tp_flags TEYNCHETNET, £
SLARVEZDORINEDZa—FTIE, EARTF v Z7OFENFDLNEZPITE o TR FHVDER -
TLESTL& I,

Py_TPFLAGS_HAVE_FINALIZE
BUREIEMRIC tp_finalize AV Y PBFELTWVWR E XLy PEXNBZE Y FTT,

N— g v 3.4 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,

BTRALFZZDT 41—V RZHE LERA

traverseproc PyTypeObject.tp_traverse
AT arDRA VRT, AR=IAL T RDDHD 7 =P (traversal function) Z4E L %3,
Py_TPFLAGS_HAVE_GC 23ty P ENTWVWAHEIXDAMDLNE T, Python DAFR—=YaL 7> a >y Dk
AR S 256l BIRSEAN—IOL I3 VY R—F9% ZHD %7,

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 0O;
}

Py_VISIT() DPERBBICRIBNDODH 2 X ANZETIMFUHINTWE ZEIKEHLTLEE W,
self->key XN HH FTH, FIUX NULL » Python XFHH DT, BFRBBO—HICK 2 Z2idd
DEHA

= RAYADERSRO—E B FRVEH>TWTH, 7Ny ZHNTEEI L /2WEEDRH 2508 L
NRVDT, gc EY 2—/LD get_referents() BIFUIEIRSIRTR DEROX U NGRLET,

Z&: When implementing tp_traverse, only the members that the instance owns (by having

strong references to them) must be visited. For instance, if an object supports weak references via
the tp_weaklist slot, the pointer supporting the linked list (what tp_ weaklist points to) must not
be visited as the instance does not directly own the weak references to itself (the weakreference
list is there to support the weak reference machinery, but the instance has no strong reference to

the elements inside it, as they are allowed to be removed even if the instance is still alive).

Py_VISIT() % local_traverse() 2% visit ¥ arg E\WVWIHRE > AATOFERFOZ L RERL 3,

D7 4=V RIF tp_clear B& U Py_TPFLAGS_HAVE GC 75 7Y v b 2 HICH TR A FITHE I N E
T Thbb, YT RALTD tp_traverse BXU tp_clear DM L X RDEGE, 724 TIFHREX
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A TD 5 tp_traverse ¥ tp_clear ZMTE AL F I,

imquiry PyTypeObject.tp_clear
FTTavDRAVERT, HIR=—YaL 7 XZEFBHEEBE (clear function) ®# L £ 7,
Py_TPFLAGS_HAVE_GC Ht vy hINTVWAHHICOAELIE T,

tp_clear X U NEIRUZ GC BBH LML TV I I OFEERESHEE2ET D ICHVLRE T, BER
BRPARTEZS ., AT LAADETD tp_clear HEEEEL T, £ TOMBRSWEHIEL RIF UK
DERFA. BRIE: HATD tp_clear ZREL RS THETOHERSEOBRECE 20 THIUTEE L
CTHRV) ZHEFETHMMT, LA L TDODREIREITHD 2D THIUL, tp_clear BBUZIRMEET
LZNRETT, BIZIE, ZE7MI tp_clear ZHEELEVT A, RERSL, XTI TR NIERSR
MBHBODBZEIZTNrEHTT, o T, XTAVLUNDAEID tp_clear BEIZI T, XN EEL AR
RSO B THIRTEZ 21D ¥, JAUIMBICH 2 Z e Tldkl.| tp_clear DEERET SR
WHHIZ® - 7212H D 8 A,

ROFNZH 2 X D1T, tp_clear DFEHEE, £ VARV AN S Python A7V =7 v Bbhiad X VoA
DBEH L. ZREDRX U ANDRA Y RITNULL 2ty FFRETT:

static int
local_clear(localobject *self)
{
Py_CLEAR(self->key);
Py_CLEAR(self->args);
Py_CLEAR(self->kw) ;
Py_CLEAR(self->dict);
return 0O;
}

SO 7V 71EF V7 — bRDT, Py CLEAR() =27 0%H5RETT: R4 VX% NULL Kty bT 5
T, ZDF T2 VOBWAV Y T2V RXA Y FLTEIVWTERA, BRIV FDTFZ7YURXV T3
L EDA T2 7 WDWEEINLZ DD LNT., (FOA TV 27 VICHENI SN 7 A F T A, 5
ZEOa Ny 712& D) {FED Python 2 — ROFETEEDBRATITLUEIFEITIN S, d LAkvdy
BTT, bLZEIVolka— FPHY self 22T 52 HNUE. TTRFE->TWEA TV 27 FAD
RA YV RIENULL IR > TWBDT, self GFIELTWEA TV 27 v 2 5FHTERNI L 2FBRTE
¥, Py_CLEAR() ¥ 7 RZZ OFHME R RERIEFETIEITLET,

tp_clear BBOBEMNISEA Y ¥ M ZHIET 2 Z 2 R DT, Python XF4IX° Python B D X 5 &, &
BBRIZEOCILDTERWA TS 27 Ve V73208 IHYERA, —J7. FIET 22 TD Python
FTTPz2 I eI UTTEEIICL, ZOBID tp_dealloc B tp_clear FAEFITT AL O12T 3
CRENEIZKRDETL x 9,

Python DA RX—=YaL 7> a Y OHEHAIZOWTOFME, BEREBEAR—OL I3 vZ2FR—FT
3IZHHET,

ZDT7 4= FRiI tp_traverse B XU Py TPFLAGS_HAVE GC 757t v b eHizH 7 & 4 FITHkAk X
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NET: ITRDB, ¥ T XA TD tp_traverse BIUY tp_clear BMiF L dERDHE, 724 F3HE
JEX A4 TS tp_traverse ¥ tp_clear R L bMALET,

richecmpfunc PyTypeObject.tp_richcompare

F 7 arDRA VX T, PyObject *tp_richcompare(PyObject *a, PyObject *b, int op) & W
5 T F v R ORI G L £ 3, 1 DHODOGIHUI. PyTypelbject TERINIBD A Y X &
YATH B eBRIEE N TVWE T,

ZOMEBUIE. HBHREZIREITANETT, (FiBlE Py_True 2 Py_False T3, ) LLIRPREEDOHEII.
Py_NotImplemented %. ZHLID T T —23RAE L I2GEIIIHIAIKEL £ v b LT NULL 2R X 7R1F N
372D FH A

‘E?R' R &N 7RO LU 2 1 A RTRE (B 20, == & 1= DYAJRET < REDAATRE) RBIRFEE L 20
. IRIRHCESEIS CIERE TypeError 2B L £35,

D7 4 =N FE tp_hash LY TR A FITHESINET: bbb, ¥ 77X A 7D tp_richcompare
BXU tp_hash DSHFEH NULL D& &, 7 XA FIIRIEX A T2 5 tp_richcompare ¥ tp_hash %
Wi bMALET,

tp_richcompare B XU PyObject_RichCompare () BARIDE =585 72D DERK & U TIEILIFHE
HIhTVET:

EH i34
Py LT | <
Py_LE | <=
Py_EQ | ==
Py NE | !=
Py _GT | >
Py _GE | >=

FEFRHERBEEL (rich comparison functions) ZfHICFAT 272D D~ 7 apERSINTVET:

PyObject >ku_RETURN_RICI‘ICOI"[PARE (VAL_A, VAL_B, int op)
EHR U 7246 RIS U T “Py__True* »» Py False iR L %3, VAL_A ¥ VAL B i3 C OLREEA
WX o TEFBEMIAEETR IR D 28A BlIZIEZN5E C SO IFE/ NSRS T
Lk9)e =ZHEHDFIEUTIE PyObject_RichCompare() LEIMFICERINHERIEL I,

BOEDOZIA Y~ MEEYNTA Y7 U XY FERE T,
On error, sets an exception and returns NULL from the function.

N—a v 3.7 TE.
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Py ssize t PyTypeObject.tp_weaklistoffset
DA Y AR ADFBIATERG A, ZO7 4 — A FEEu XD b RERBUTRD . £ ¥ AZ ¥ AMER
WKHEITZHZRI A MOXBEEZRTA 7Ly FAADET (GC Ay XDDHI5EITIIBLET);, oA
7% v ML PyObject_ClearWeakRefs() B & U PyWeakref () BARMFIHL 5, 4 ¥ 2 X ¥ 24
EMRIZIE. NULL ISPk X 7z Pyobject* BID 7 4 —)L RS A o TOWRIFAUIR D F8 A,

ZDT 44—V EF% tp_weaklist EIRFEILBEVEIIICLTL IV, ZHEEA 7Y 227 FBEANDTFESR
257510 X FDERHTT,

D7 4 =N FEY TR ARSI NETH, LUTORAIZHATLEZ W, ¥ 724 FEZ0A 71y
MEZA—=NFGA RFTEZERHYET; EoT, HT7&A 7°’C“bi§5;5ﬁﬁ\ VR +DFRBENEES A T LITR
RBGENRDD ET, VR MDERHIIFIC tp_weaklistoffset THAMBRIXTHDT, ZDZ IXMEIC
72 50T TE,

class X CEFRINZBUC __slots__ HEDBEL KL, 2OEEX A IHHESRATRETRWIGS, 208
B MEAEEICT 2 ISR U A FOEHEEAERT Aoy b 24 VARV AF—X L A4 77 MMEERICE
L. Ry bOX 7y M2 tp_weaklistoffset ICRHELE T,

D __slots__ DEFIC __weakref__ EWVWHAFIDAB Yy FHAEFERTWVWE L E, Auy MNMIZOD
BOA VAR RACBIFB2HERY A FOEEZRT A0y MZZRD, 2uy A7y FHEO
tp_weaklistoffset WA D ET,

D  slots _ HEMN __weakref L WVWIOIHZHIDABR Y FEZFATOWRWVWE &, ZORIIEIKEX A TH
5 tp_weaklistoffset AL £F,

getiterfunc PyTypeObject.tp_iter
FTaYDERT, Z0F TV 27 FDATL—RERTEBADORA VX2 TT, ZOENFETE L
B, BEZOBDA VARV ANRA T LU= MARETH DI I ZRLTVET (LAL, =7 Y RIFZOH
B THA4 7L —MABETT ),

ZOBIUE PyObject_GetIter() LML 72 F ¥ 2HioTWE T,
BT RALFEZDT 4 = RERERLET,

iternextfunc PyTypeObject.tp_iternext
An optional pointer to a function that returns the next item in an iterator. When the iterator is
exhausted, it must return NULL; a StopIteration exception may or may not be set. When another

error occurs, it must return NULL too. Its presence signals that the instances of this type are iterators.

A7V =BT, tp_iter B ERINTVRITINIR ST, ZOBKIE FilkliTL—X4 v RX
YATRIZEL) AT V=R Y AR ZAHKREZIRSIRAZZD £E Ao

COBBDY ZAF v & Pylter Next() ¥R LTT,

YT RATEZDT 4 — L REHELET,
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struct PyMethodDef* PyTypeObject.tp_methods

AT avDRAVRT, ZORDIEM (regular) DX Y v F2EF L TW5% PyMethodDef RiEAD &7
%, NULL T S Ry 256 L £ 35

MHNDEERT LI, XYy FTRZ Y T RDAo7, HEPBOEEE (TLD tp_dict ZH) 12BN
nEs,

TR AEZDT 4 =V REMKLEBA (XY v RIZIMEDO X =X L THREAINLTVET),

struct PyMemberDef* PyTypeObject.tp_members

AT arDRART, MOER (regular) DF — XX 2N (74— FBLUFRRY }) ZEFLTW
% PyMemberDef Witithh 572 %, NULL TR S M7=V RET 2L £ 3,

BADBEERI LT, AUYNTRAIZ VT RDA - LBERZHPRIOFEE (T tp_dict ZH) 1CBEMI N
9,

BT RAAEZDT7 4 =V RERELEEA (X NFFHEDO X H =X LA THREINTOET),

struct PyGetSetDef* PyTypeObject.tp_getset

AT arDRAVRT, A AR ZOEHEN (computed attribute) ZEF L TW5 PyGetSetDef
WEER D & 72 5, NULL TR S N FI R 246 L £ 3

BEA DB EZR Z L1, getter/setter TRAZ VT RXDA o7, BHEIOEHE (T tp_dict ZH) 1B
mEhxd,

PTRATEZDT 4 = FEMEAL FEA (BHBIHEEIED X 7 =X A THRERSHTHET),

PyTypeObject™ PyTypeObject.tp_base

FFTavDRAVET, BT 2 70T 4 IR T AEEX A T2ELE T, ZOT7 44— FDOLAR
T, K (single inheritance) 721539 K — M TR TVET; LEPRIIA X Z AL TOMIHE LIC XK
ZENNRIIE TV 2 7 FOEREREY LET,

(H7=DHITITN) 7R TEIDT 4 =V FERHELELA, L2L. D74 =L FDTFT 7 4+ Ml
& (Python 7B 25 <X object & L THI o T\ 3) &PyBaseObject_Type 274D £73,

PyObject* PyTypeObject.tp_dict

B OFFEL PyType_Ready() IZL>TIDT7 4 =L RIZINDLNET,

D7 4= FE@HE. PyType_Ready () ZWEOHFHIIC NULL L L THELRITFAUIRD $HA; D
20T, BOFREED A - HETIHE L TBW T2 T WEH A, PyType_Ready () DH%Z V¥ 72
CPIEb s 2 &, BlofilElE ZOFFIGBMTE 201, JBED (__add__ O O &L57R) &F—rn—
FRBETRVWE 21T,

PTRATEZDT7 4 =V REHELERTA (. ZOHBEANTERSINTVAEMEIERE XN =XLT
MRS ET),
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=N
=-

tp_dict IZ PyDict_SetItem() Zffio7b. #&H C-API THET 203 LLTEDD X

& R

Ao

descrgetfunc PyTypeObject.tp_descr_get
FTTavDORLVET, TRIZVTRD get R LET,

O 72 F v 3 ROEBDTT

PyObject * tp_descr_get(PyObject *self, PyObject *obj, PyObject *type);

VTR EZDT7 4 =V REHEL T,

descrsetfunc PyTypeObject.tp_descr_set
FTTavDORAVERT, TRV TXOEOFE LHIFREITS AL £3,
D> 72 F 2 13RO BHTT

int tp_descr_set(PyObject *self, PyObject *obj, PyObject *value);

The value argument is set to NULL to delete the value. This field is inherited by subtypes.

Py_ssize_t PyTypeObject.tp_dictoffset
DA YRR AL VAR ZABERD AT FREER D 25E. 2D 74— FiZEErDfEicizb, Ho
A YRRV AT = ZERICB T 54 Y AR AERFEENDE 7y FBAD £F; 2o 7k y MR
PyObject_GenericGetAttr() DMEVE T,

ZDT7 4=V % tp_dict LIRFALEVWESICLTLEIY; ZHFEA 7Y =7 EBOEEORE
T,

ZD7 4 —L FOESER XD RKEFIUL, HIZA VAR Y AEROLEI LD X 7€y b E2ERLET,
fEpEa X h/phXFiuE, 4 Y RAZ 2 AEERD RE 260472y b 2RLET, ADLF 7y M2fH
5 AR MIHEE K DK DT, 4 Y AR Y ARERICAIERED DD 2 L TOAFESRETY, HlRIF
str X tuple O T XA FITA VAR Y AZEROFHERZBINT 258103 ADA 71y b2EVET,
ZOHE. REAMEDERDA TS 27 P AT T MIZEEFATWARLTSH, tp_basicsize 7 4 —ILF
FBMENZHEEERBICONBRINRERL RV CICHEBRLTL IV, KA VXYL XD 4 4 +D
AT AT, BEROBRZEBICHENESEINTVWE I BRI E, tp_dictoffset & -4 1T L7}
UL D FEA,

HD tp_dictoffset B, A YARVATOFEREDOA 7y F2FHET MU TOLSICLFT:

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset

if dictoffset is not aligned on sizeof (voidx):

round up to sizeof (voidx)
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Z ZTC. tp_basicsize, tp_itemsize B XU tp_dictoffset \ZMA T =7 b2SED H I,
ob_size ¥4 Y AX Y ApHMhHENF T, HIMEZN-> TWVWDE DI, BEIEIFSZLETS 2
DI ob_size D FZ[MS 7D TT, (ZOMBEZEHTTITOXLEIE -7 HD THA; FHHIZ
_PyObject_GetDictPtr() 23 o T NET, )

ZDT7 4= REYTEA FITHEEINETH, LTOHAIZHATLEZ WV, ¥ 77X FEZDA 71y
MEZF—NFGARTEIDRDDET; o T, 7 XA S TEHFHEDA 7y MPREXA T ITRR
BGEDNBY T, HEDLT 7Ly MIWIT tp_dictoffset THMBETHRDT, ZDZ L IXREICIZR
LRV T,

class X CEREINSZINC __slots__ HEHR L, DOREXAL TOETITA VY AR Y AEEFED
ROWEA, HEOZAQ Y PEA VAR VAT =R LA 7Y MEERICGEBIIL, ARy FOF TRy b E
tp_dictoffset WCiHELF T,

class X CTERINSENZ  slots_ B
LET,

ll

B 55E. ZOMIEER L T00 tp_dictoffset Z kK

(__dict__ EWOAHTIORAB Y % __slots__ HESICEBIML TS, HfFrEho3REIFESLT. HICE
B2 ck b 9, 23w, ZAUIIER __weakref__ DX SITEMEINZ1ETTE, )

initproc PyTypeObject.tp_init
FTTavDRLVRT, A VAR ZGEMCBEBETIEL £ 5,

ZOBBIE Y 2 RICBT S __dinit__ ) XYV v RIS LET, __init__() AR __init__() ZF
CHEFIA Y RZ V22BN TE £, £/, __init__ ) ZHEMNCHL TS Y 2&2 2 20H0HL D
TE%EJ,

D> 72 F 2 13RO BHTT

int tp_init(PyObject *self, PyObject *args, PyObject *kwds)

self BB S 24 Y AX VAT args BEX O kwds 5180, __init__ () ZFECHTERONMES K
BIUF—v—F58TT,

tp_init BAELD 7 4 —)L FH3 NULL TZRWHE, @HE QM2 T HEDA ¥ AR Y ZAEBITB VT,
D tp_new BN A VARV RAZIBRLZBRIIFIHENE T, tp_new BTTOBDY 7 X 4 FTRVWHID
RERTIHBE. tp_init ZELMFPHENZIEA; tp_new BTTDORDY TR A TDA VARV A %KETH
G, Y TRATD tp_init BRUHINE T,

IR FEZDT 4 — L FBREELE T,

allocfunc PyTypeObject.tp_alloc
F T avDERALVRT, A VAR ZADXE Y HRBEEIEL £9

B DS 72 F 2 3RDODEBHTT
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PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems)

COBBOHNIZ, X VHEREATVIE» OS2 Z212HD X9, ZOBBIE 4 AKX XM
DWIMEIR T A X YR 7 74 Y X2 b i K280k 72 2 41, ob_refent % 112, ob_type Z 5|
¥ (type argument) Iy P L7ZXEY 70y ZADKRA VX EIRIIEHRD A, BD tp_itemsize
BYXRTRWESE, 7327 D ob_size 7 4 —JL FiE nitems (L XN, MEINZXAEY T
0y 7 DEXX tp_basicsize + nitems*tp_itemsize % sizeof (void*) DfEEUCYID LiF7-fEick
5133 TF; ZALANDEGE. nitems DEIZEDNT,. XEY 70y 7ORIIZ tp_basicsize TR 51F
3TT,

ZOMBBEA AR ZPILOMMD ¥ ORI D, BINTTA T VHEEE T2HETIZ o T3k 8
Ay 25 L2 tp_new TITORIERD £HA,

R 7 2 A4 I D7 4 =V R 2R L E T, BINRY 7 XA 7 (class XTHEKT 2847447
DEGEFIHRLERTA; BREDHE A, TD7 14—V RIFEIC PyType_GenericAlloc() ity bEh, &
D —7 EXE ) HEREEIEHIENE T, HVICERT 28D E TS, PyType_GenericAlloc() %
HELEL 25

newfunc PyTypeObject.tp_new
F T arvDRAYRT, A VAR RERBERERL T,

If this function is NULL for a particular type, that type cannot be called to create new instances;

presumably there is some other way to create instances, like a factory function.

B DS 72 F 2 3RDEBHTT

PyObject *tp_new(PyTypeObject *subtype, PyObject *args, PyObject *kwds)

subtype SIBUIERT 2470 27 bDEITT; args BEX kwds 5180%,. BHEFFUHT L EOMNES B
FUOF—U—FEITT, 37X A4 71X tp_new BEMOIHT L ZIMFS5BFEAUTH 2HEITR VT
CIHERELTLZEXW,; 208 (FEFRTERY) 3724702 bbb ET,

tp_new BARUZ subtype->tp_alloc(subtype, nitems) ZMENHLTATY =7 DX E Y MHIEHZ LR
L. #JEHETHEZHE Y S A2 21TV E T, ERLAEDEDIELZD LTHREED R WHIEALL
X tp_dinit N FINIEEE LRFIUIRD TR A, PVEVWOERZE LTE,. ZERRERACII
LIZET tp_new TITWV, —f., ZEAGELRETIXIZ AL OHMALE tp_dnit WKEITNETT,

PTRATIZZDT 4 =NV FEMALET, HiIfte LT, tp_base % NULL %» &PyBaseObject_Type IZ
755 TV HINRRITIZMA L £H A

destructor PyTypeObject.tp_free
A VRARYADXEY RN ERET., £ 72 a v ORS VR TT, ¥ FF viE freefunc T

void tp_free(void *)
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DT AxF % L HEHOH 2 WL FIE PyObject_Free() T,

FNBRY 724 TEZD07 4 =V RE2HIRLETH, BNRY 7247 (class XTHEKT 2
TEAT) OBERMARLERA; BEDHE. 2D 7 4 —J FITiE PyType_GenericAlloc() &
Py_TPFLAGS_HAVE_GC 727 E vy POEHIZHIEZEZDICSZT DL LW E Y BREBI Y v Eh
£7,

imquiry PyTypeObject.tp_is_gc
AT aYDRAVRT, HR=IY AL I XhSHRH SN EHRLET,

HR=JavLr7xF, A7z bEEIRLTROWHE S 2 2 08 NH D £, @FIEZ. A7 =22 b
DBID tp_flags 7 4 —N R%EFT, Py_TPFLAGS_HAVE_ GC 77 7Y v » B#NZZFTHATT, Lo
L. H2HTIEEHNICX T YVHREINTZA Y RAZ Y AN X B VERI A VAR Y ADBIRLE > T
WT, T B VIEREINIA VAR AFERTEE A, 25 LTI, BBEERLRFUIR
D EEA; BBIZA VAR ZAPENATREDHZEICIE 1 2, EIFEEDHEICIE 0 ZIRX IR D FH A
ST vid

int tp_is_gc(PyObject *self)

(LR XS BBDANE, AT =27 FEEKTS, XX XA T PyType_Type &, BD X E Y HERHIEHIY
DI ZRXAT 272D DB ERLTVET, )

YFITRAL FEZDT 4 — L FBRELE T,

PyObject* PyTypeObject.tp_bases
BEER» 525X TVTT,

class X TEBINII FADBEIDT7 4 =Lty bEINFET, FNICERINTVWAHRDESIC
3. 207 4 —JLRIE NULL 1272 D %9,

ZDT7 4= RIFMERINEE A,

PyObject* PyTypeObject.tp_mro
HEXA THERBALIZEABPAS>TVWE R ILTT, BARZYTIHEERD»HE T E D, object THK
bOET, XYy FIRFENEF (Method Resolution Order) 12> Tl ATWE T,

ZDT 4=V RIIEERINERA; 74— FOEIX PyType_Ready () THERFIEINET,

destructor PyTypeObject.tp_finalize
AT aVDRAVRT, A VAR ZAOMTILHBEBZHE L 5, @272 F 13 destructor T

void tp_finalize(PyObject *)

tp_finalize DIXEINTWVBIEHE, A VARV RE T 74 FF7AXTRLEL, A VR TVEXBZDHE
¥ 1EMFCHLES, IR—aL 27X (204 YRR Y AP LIERSBO 7 - 2855) 4
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TVl FOBWEINSERNICDH ZOBEBIEFECHINET, Y5505 ETH, BERSHEEBEL XS &
FTHRNIPFOHEINS Z e DMRFEINTWT, HEICA T 27 WV REERIREBICHE L5ICLET,

tp_finalize ZBEDHIMREZELETRETIEH D TEA; o T, BMTRVWT 7 4 F 74 F2ESL
RO STEP RSN T

static void
local_finalize(PyObject *self)
{
PyObject *error_type, *error_value, *error_traceback;
/* Save the current ezception, if any. */
PyErr_Fetch(&error_type, &error_value, &error_traceback);
VL V4
/* Restore the saved exception. */
PyErr_Restore(error_type, error_value, error_traceback);
}

DT 4=V EFE MEALZGEDEDT) BRI SRS XWX 518, Py_TPFLAGS_HAVE_FINALIZE 7
7y PARELZINERED ¥ A,

BT RALFEZDT7 4 = KK L ET,
N— a v 3.4 TEM.

BE:

PATY 27 b OREBKE T (PEP 442)

PyObject* PyTypeObject.tp_cache
FHINTVERA, MRSINEEA, NEBTHEHT 202D DTT,

PyObject* PyTypeObject.tp_subclasses
B T70F7ANDEZR 525V A T, RSN EFEA, NHTHEHAT 272072300 TY,

PyObject* PyTypeObject.tp_weaklist
CORF T 227 NI 29BN 5725 VA DT,

BODT 4 —L FiE. #EET XA MDD~ TH5 COUNT_ALLOCS BDEHEZXNTWABIGEEDAFMHATE, NET
T A72D71FT0bDTT, TNHDT 4 —IL FIZOWTEHRT 2DFEICEELEEDEDH TS, 784 72
NHEDT7 44— REMALEEA,

Py ssize t PyTypeObject.tp_allocs
A E Y ROEE TS,

Py ssize t PyTypeObject.tp_frees
X E ) DTS,
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Py ssize t PyTypeObject.tp_maxalloc
FRHICX EVERTE2RAT 7Y =7 MITT,

PyTypeObject* PyTypeObject.tp_next

RDEBTIZN tp_allocs 74— REROMATI 27 PADKRA VR TT,

F 72, Python DA R—=YaL 7> a v Tld, tp_dealloc ZMFCHTOEA T =7 bEERLIZRA L Y FZFT
372K, EED Python ALy FHH LAKRNE WS RICHFERLTTEWV, (7Y =7 MERSBO—ED
BE. EEDOAL Yy FOIR=I AL roayilioTHRENTLEI 2D LILEEA), Python API fllh5
AHAUL, tp_dealloc ZFFOHFT ALy FldZm—ovAf &2 7Y Zua vy 2 (GIL: Global Interpreter Lock) %%
H320T, ZNEMETEDD FEA, LErLEDL, HIFRENES L TWEA T =2 PBMAIHH02D C R
C++ FA4 T VHRDATY =7 b RHIRT 23586, tp_dealloc EMUHTAL Yy ROA TP =27 b 2HIRT %

Zr T, AT VDRELTWBMOELDIMNIGER LW IR EMNITZ2R0ELHD FT,

11.4 BEA T2 =0 MMEER

PyNumberMethods

CORGERIBEIER 70 b an 2RET 2 - DITHEDN L BBEAND KA Y X2 RFLTVET, LITDZ
NENOBEEIE BEEL O )L (number protocol) TEER XN TV B ARIOBEB > HFHINE T,

DT3GR0 ERTS:

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;

KDR=12%i )
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HIDR— % 5D E)

binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_lshift;
binaryfunc nb_inplace_rshift;
binaryfunc nb_inplace_and;
binaryfunc nb_inplace_xor;

binaryfunc nb_inplace_or;

binaryfunc nb_floor_divide;
binaryfunc nb_true_divide;
binaryfunc nb_inplace_floor_divide;

binaryfunc nb_inplace_true_divide;
unaryfunc nb_index;
binaryfunc nb_matrix_multiply;

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

ERR: CIEHPBAR Y ZIHBAEUZ. TARTOART Y ROMEF 2 v 7 LRITIUER ST, DERE R FE
LARTHERDEFRA (T AL EBARTVFD—DIFERLTVEIRDA Y AX Y RATT). dLEX
LA RT Y PN U TREAER S LR AU, ZIHBIR L =THRI%E Py _NotImplemented %iR &
RINER ST, DT T =PI - 728AE1E. NULL 23R U THIANERE L7z ud e b 8 A,

AMR: nb_reserved 7 4 —/L FIFHIZ NULL TRIFIUIR D £¥ A, DUETE nb_long & XN TWT,
Python 3.0.1 THHEIPEEINE L7,

11.5 Ry TFT# T ¥ MMEER

PyMappingMethods
CoRERIE~ Yy TRIT 0 b a2 T 2 1 DIfEDN S BEBEIANDKRA Y X ERFFLTVWE T, UTD
3ODRA Y NERS>TVET:

lenfunc PyMappingMethods.mp_length
This function is used by PyMapping_Size() and PyObject_Size (), and has the same signature. This
slot may be set to NULL if the object has no defined length.

binaryfunc PyMappingMethods.mp_subscript
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This function is used by PyObject_GetItem() and PySequence_GetSlice(), and has the same signa-
ture as PyObject_GetItem(). This slot must be filled for the PyMapping Check () function to return
1, it can be NULL otherwise.

objobjargproc PyMappingMethods.mp_ass_subscript
This function is used by PyObject_SetItem(), PyObject_DelItem(), PyObject_SetSlice() and
PyObject_DelSlice(). It has the same signature as PyObject_SetItem(), but v can also be set to
NULL to delete an item. If this slot is NULL, the object does not support item assignment and deletion.

11.6 >—7 Y XF T x U MMEER

PySequenceMethods
CORGERIZY — v 2B 0 b a2 REET 57D fEDN S BIBEEAND KA Y X2 REFLTVWE T,

lenfunc PySequenceMethods.sq_length
This function is used by PySequence_Size() and PyObject_Size(), and has the same signature. It

is also used for handling negative indices via the sq_item and the sq_ass_iten slots.

binaryfunc PySequenceMethods.sq_concat
This function is used by PySequence_Concat () and has the same signature. It is also used by the +

operator, after trying the numeric addition via the nb_add slot.

ssizeargfunc PySequenceMethods.sq_repeat
This function is used by PySequence_Repeat () and has the same signature. It is also used by the *

operator, after trying numeric multiplication via the nb_multiply slot.

ssizeargfunc PySequenceMethods.sq_item
This function is used by PySequence_GetItem() and has the same signature. It is also used by
PyObject_GetItem(), after trying the subscription via the mp_subscript slot. This slot must be
filled for the PySequence_Check () function to return 1, it can be NULL otherwise.

BDA YTy 7 RAFRD IS IWCNEINFT: sq_length Au vy bHED SR TOVIUR, ZNEFFUHL
TY—FT VADRIDOIEDA YT v 7 A% H L, sq_item ICH L ¥£7, sq_length 2% NULL DHEIZ,
ATy 7 AREDEE ZOBBICHEINE T,

ssizeobjargproc PySequenceMethods.sq_ass_item
This function is used by PySequence_SetItem() and has the same signature. It is also used by
PyObject_SetItem() and PyObject_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

This function may be used by PySequence_Contains () and has the same signature. This slot may
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be left to NULL, in this case PySequence_Contains() simply traverses the sequence until it finds a

match.

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.

11.7 Ny 7 77F T U MEER (buffer object structure)

PyBufferProcs
Z OREERIE buffer 7O RO DERT ZEBIFIADRA VX2 REFELTVET, 207 bl —
JAR—=R—=FTT =27 FPAUNIL T, ZOWNERT—X 2022 —<A T2 PTETOIZERL
\i\j—o

getbufferproc PyBufferProcs.bf_getbuffer
COBBDS 74 F ¥ ZU T D@D T

int (PyObject *exporter, Py_buffer *view, int flags);

flags THRE I NI HIET view BHDTIELWVE WD exporter I TRHEREZNELET, X7 v 7 (3)
ZFRNT, ZOBBOFEETIIUTORT v F2{TbRIFIUIRD THA:

(1) VZZRAMDERTH22HRLET, B LRVWEEIE. PyExc_BufferError %A L. view->obj
I NULL Z3&EL -1 ZELET,

(2) EREIN/7 4 =V EREDFET,

(3) & AK— b LEFESERET2NEA Y Y 224 7 )RV P LET,
(4) view—>obj IZ exporter ZFIE L. view->obj A Y7 UXA Y FLE T,
(5) 0 BELET,

exporter Ny 7 7 T ONL ZDF = 4 YV —D—FTHIUX, 200 FBLRFAPHEHTEET:
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e HIJRAR=F: V)V —DREENIIAR—-IEINEA T2 b LTIRAHFHF V., BEAANDH LW
Z% view->obj Nty FLET,

e VXAV b Ny Z7HRKBVY)—DL— AT MV EAL I FENET, 2T,
view->obj N — ATV 2 bAOHF LWBRICKED £5,

view DERID 7 1+ —n Fid Ny 7 71EER OFITHHZINTED, =7 AR - FHREDERICH L &
SHB LIRTFIURL BT Hh ORI, Ny T 7ERDEZAT OHICH Y £,

Py_buffer EROFNHLZBML TV IR TOREVFIZI/AR-XIEL, avya—<hPnikik?
EFTHMTRLTIERD £ A, format . shape . strides . suboffsets. internal I¥A¥ > a2 —=<
o EEAt LEHTT,

PyBuffer FillInfo() ¥, & TOV I T A MXA TEIELLTS BT, Bl A b Nw 7 7 2 RBT 5
i T e R L £ 97,

PyObject_GetBuffer() &, COBBEI v F52arya—<EIDAf Y272 - T,

releasebufferproc PyBufferProcs.bf_releasebuffer
COBREDY A3 F % ZLLTOED TS

void (PyObject *exporter, Py_buffer *view);

Ny 770V —RAZMRTL2ERZUELES, DLHARTILEDDH LV Y —ANRLKWVIEHA.,
PyBufferProcs.bf_releasebuffer I NULL ICL THMOVWERA, £33 TRVEHEAIZ., ZOBEKD
EHERY 72 524803, IT DER OMITFNE (optional step) ZITWVWE T

(1) =7 RAR— P LEEBZRFT2NEA Y 22T 7V X FLET,
(2) AT &0 DHEE. view ZHEMNIT SN2 TOXEY ZEHRLET,

IV AR=REF, Ny 7 7BEEDV Y —REEHLUHT 272012 internal 7 4 —)b FZ2FbFU
DEVA, TO74—NLKZ, arya—<PB view 5IELTHIIFILONYy 770ab—%ELTWV
5THA AW, BOOHRWI eBRIEEINTVET,

Z OB, view->0bj T VXY PLTREWITERA. BER S ZNUL PyBuffer Release() TH
BT ONn 23206 TF (ZOARNEIZROERZY C OICHEHATT),

PyBuffer_Release() &, ZOM%E T v 732y 2a—<MAIDA VX7 2 =TT,
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11.8 async 77 7 MBS

N—a v 3.5 Tl

PyAsyncMethods

Z DREERIE awaitable A 7Y =27 ™ & asynchronous iterator & 7Y = 7 b R FEEET 2 DITHE IR BIEL
ANDRA VY RERFELTOVET,

UM I3RS DER TS :

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

COBEDY 7 HF % ZUL T D@ TF:

PyObject *am_await(PyObject *self)

BENDZA T2 P3ATL—XRTRIINEBRDEEA, 2FEDZDATI =227 P IIMLT
PyIter Check() 7% 1 ZiRZRIFAUIRD ¥ A,

F TV 27 WD awaitable THRWGE, ZDATy b % NULL IZEREL E T,

unaryfunc PyAsyncMethods.am_aiter

OO IAF ¥ I TOHED T

PyObject *am_aiter(PyObject *self)

awaitable X 7Y =7 P ERIBRIRFNUEHED ER A, FFLWVWIZ 8IE __anext__() 2L TLZE W,

F 7Y 27 MOIERIBARIEAIEED T a b aL BEEL TV ARWES, ZDOABy FE NULL KREL T,

—AX

unaryfunc PyAsyncMethods.am_anext

OO A F v I TOED T

PyObject *am_anext(PyObject *self)

awaitable A 7Y 27 P RRERITUEED FHA, F#FLWVWI 2IE __anext_ () ZBRLTLEXWV, Z
DAB Y MINULL IZREINTVWEIdH D ET,
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11.9 BIREBAN—-2OL I3 Y R—FT%

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,

void _PyObject_GC_TRACK (PyObject *op)
PyObject_GC_Track() D7 BRTT, HLREY 2 — Mo TIdRD FEA,

N— a3 3.6 TIEHERE: Zd~ 271k Python 3.8 25 HIBRX N 5,
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FIRRIC, A 72227 DX TV BB D LT O o0HANGEE LUl h 8 A:

1. fioary7+FE2BRLTWE 7 14— REE{LT 2H(IC. PyObject_GC_ UnTrack() ZFEUHIX 2T
372D F8 Ao

2. A7V 27 FDRXEVIX PyObject_GC Del () TR LTI THA,

void PyObject_GC_Del(void *op)
PyObject_GC_New() % PyObject_GC_NewVar() %ffio CTHERI NIz X EV ML E T,

void PyObject_GC_UnTrack(void *op)
ATVl b op kR, ALIRIZI-TERNINEZ A T2 VOEEGPOLRELET, 2O TV
27 MIZH LT PyObject_GC_Track() ZRHEMUHL T, BHfchs4 7 27 POBEFIRT I LD
AJRET T, tp_traverse NY RTIDWMRE KL Z 7 4 — L FHBIEL L BRWIKRBICR BRI, T 7RrT —&
(tp_dealloc "Y' FZ) 3 A7V =27 MR LT, ZOBERERIHEITRNETT,

void _PyObject_GC_UNTRACK (PyObject *op)
PyObject_GC_UnTrack() X7 BITT, IREY 2 — Mo TR D TH A,

N—a v 3.6 TIEHERE: Z o~ 213 Python 3.8 2»5HIBRENE T,
tp_traverse NY RIIEZDBRDEENT X —REZITWMD £3:

int (xvisitproc) (PyObject *object, void *arg)
tp_traverse NV K Z XN 5 LY X - (visitor function) OBITT, ORI, BRI 247
Pz 7 & object ¥ LT, tp_traverse NY KT DH 3 5[8% arg ¥ LTHUIH L E3, Python ® 2
TIEWL 2D Y XM Ho T, I R-oLBERSMEMNT 2HHEAZEEL £5; 2—VHH
Bz y X —eE S BENE T2 283NV TL & 9,

tp_traverse NY K ZIFROAZFEF-> TWRIFIUIR D £HA:

int (xtraverseproc) (PyObject *self, visitproc visit, void *arg)
AVTFATI 27 bDFDD b T A=Y ILEEL (traversal function) TF, FEETIE. self ICHEHEA->T
WEEATY =7 M LT visit BIEIF O RFUIRD FH/A. TDEE, visit NDXTARIX
AVTFRASOTVWEELF TV 27 b, ZONY R IZEINL arg DIETT, visit BEUE NULL 7
P bEFIEICELTHOCHL TERD £8 A, visit BIELaDELZRITGEAE. =7 -08EL. ED
2 ZDEERT LIICLRFNIRD EEA,

tp_traverse NY F 7 ZHHERICE L J2DIZ, Py_VISITO) w7 uditEhTnEd, Zo~ruzffis720I1
i, tp_traverse DEIEMBDGIBIL. —XFHEDT visit & arg TRIFIUIRD FRA:

void Py_VISIT(PyObject *o)
0 M3 NULL TRIIFHAUZ. 0 & arg ZBIEIC LT visit 3—N Ny ZZ2REH L E 5, visit BERTRWEE
BLEGE., ZOEERLET, Zo~vru%zffd L, tp_traverse NV RIZIWERD L2k D FF:
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static int

my_traverse(Noddy *self, visitproc visit, void *arg)

{
Py_VISIT(self->foo);
Py_VISIT(self->bar);
return O;

}

tp_clear NY F I dnquiry BITH 20, A7 =7 PHAZE (immutable) AL NULL THRIFAUER D
FH A

int (xinquiry) (PyObject *self)

ERZEERL TV S e BIILESRHLZHCGEL £ 3, ZBEAARERA 7Y = 7 M AEERS R 2 B
THIZEDRLTRVDT, ZOBEBEERTILBEIEDD EFRA, TOXYy FEMOHLZZETH AT
Yz MIAMBREETRINERSBRODTERL TL IV (BIRITH LT Py_DECREF() %5721
WLBRWTL IV, IR=YaL7RiE, A7 =7 PERSBEFRLTWS Z e 2l LRI

ZOXYy REMRCHELET,
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TWELVE

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,

253
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1%

>>>

2to3

B

AVRIIT 4Tz NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

AVRITT AT 2NIZBNT, A VT bEhiza—FT7vy 7, WET3EEOXY D XFOM (AL
fEIN. ARG, HEEEIL. =ES AR oWl Talr—X -0k, a—-FEANTIBCRREIND T
7 4V D Python 7u > 7 T3,

Python 2.x @2 — F% Python 3.x O3 — FIZEWT 2 Y —)LTT, V—Ra— FZEH L TZOAR
% ME (traverse) 32 Z ¥ THRAITE 5, IEAFMEOKRIBA 2L £3,

2t03 3RS 4 75 ) D 1ib2to3 L LTHHTE X T, KDY - L LTOEX A2 Y 7 b
Tools/scripts/2to3 & L TIRHEX N TWE T, 2to3-reference ZHMML T 72X\,

abstract base class (HHREIE Y 7 R) MREIK Y T A& duck-typing ZHTET % S DT, hasattr() R EDHID

77 =y 7 TERNBEFTH o7 b Wi IiE 2 (Bl 213 magic methods DHE) HBEIWTA VX7 2 —RA%E
T B HIEERG L 5, ABC IR (virtual) % 727 5 2R HA L E T, JAUSHY 5 A0 5RKL E4
AD, ZNTD isinstance() X issubclass() IR INET; abc TP 2 — LD FFa X M 2SR
LTL7Z&E W, Python 1Zid. £ < OflAIAA ABC BAHRENTVE T, ZOMGRII. (collections.abe
EY 22—V T) 7 —XE, (numbers €Y 2—/LT) #, (1o €Y 2—/LT) A b Y —24, (importlib.abc
EFEV2—NT) A VR=F T 74 VERIB—K—T7F, abc EY 2 —L%ZFHLTHED ABC Z{EKT
ERES

annotation (7 /7 —a ) Z. 77 A@M. BBD I X —20B D HEICBGRT 2 70 TF, Bk

type hint & LTEDATVE T,

O—ANEBDT 7 7= a YIFFETRICE T 7 A TEEEAD, Zu—oO0VZBHL 7 7A@, B
77 T—=aYiREnNFNEY 2a—b, 7T A, BHO __annotations__ FHRBMHICHEFFEI N TV T,

BEREDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,

5% (argument) (51 BIRZFOHTENC, BE (X723 XV v ) IKEITETY, FEIBITE2ED D

S
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o F—TU—F5|E: BB LOBRIZE I BORNCHENF 2OV D (fl: name=) Ko, ** IZHilF 7= &F
HEoHEr LTEINZS I, X, XD complex() DMEUFHLTIE, 3 & 5 3% —V— F5[HK
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o MUESIH: F—U— FEIBUAND5IEL, MESIBIZEIEY XA FOTHICEL T TE, T2+ 1ITHI
7z iterable DBEZREL LTEIT N TEET, HlZIX ROFITIE 3 & 5 1ZMAHMAESIETT:

complex(3, 5)
complex(*(3, 5))

EEHIIBEBOERKICBW AT EOr — AL ERICE Y BToNE T, E Y TERITHIHEANICO VT
calls B LT EE WV, YV Xy 7 RAZBVWTHFIBERT-DICHoWBNEMHS Z e HKE T,
Ml X S fEE e — A AAEBICEI D B ToHNE T,

R51% . FAQ @ FEFIERGIEDENITTI2? . PEP 362 2B L TS,

asynchronous context manager (JEFIAa > 7F XA b~ —Y %) __aenter__() & __aexit__ () XY v %
EFET 5L T async with XNORGEZEH T 247227 T3, PEP 492 TEAIhE L7,

asynchronous generator (JE[RIHAY = & L — &) asynchronous generator iterator %R 3 BETT, async def
TERINTzar—F VEBICBTWE T, yield REFOLETELD 5, yield it async for
N—TTHEHATEZZEDOML S ZAERT 2 DIHEHINET,

WENIIEFAY = 2L — ZBBERR L E 32, RICk-> TR RS XL —21TL—&2 237556
DHYET, BRSNLERPH L2 THRWEGE, RO een B e AL £,

JEMIY = 2L — X BAEICIE, async for XX async with X2 TR await RdbHB2 I HHD
S

asynchronous generator iterator (FERIHIY = L — & £ 7 L — &) asynchronous generator B THER S N5
FTY =S T

ZAUE, __anext__() XV v FEM o TIEYRH XNz L =12 awaitable + 7Y = 7 b 2IRT asynchronous
iterator T3 Z D awaitable 7Y =27 NI, KD yield NE TOIEFRMIY = 1+ L — XBEKO AL E
TLET,

yield 12K 372 TNC. ZDOMETOERTIKE (m— I A ER L RERED try ) WEIZ—FHEIEX N Z
¥, __anext__() TRINMD awaitable I2& > T FEHAS T RL—RAFL—4 PERICHM XN
72 LB R L E3, PEP 492 83X PEP 525 22 LT Z&E W,

asynchronous iterable (JEFIH A 7 7 7)) async for XOHFHTHEHTE 247227 + T3, BHHOD
__aiter__() XY v Ed» 5 asynchronous iterator ZiRE IR FIE%R D £8 A, PEP 492 TEHA X
NFE L7,
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asynchronous iterator (FEFEI A 7L — &) __aiter__() & __anext__ () XV v FZEEL LA T
=27 MT9, __anext__ & awaitable X 7Y =7 P ZRIRIFTNIEKR Y £H A, async for &
StopAsyncIteration IS} 2 iEZHI 3 5 £ T, IEFIAA 7L —&X D __anext__() XV v FHIRT awaitable
EZRIRLE T, PEP 492 TEAIIE L

B (BH) A7 =7 bicBEM TSN, Fy PRERCK o THBITSREINGETT, HIREX A7
7 b o B a BEfoTWE L E, ZOEMIX 0.a TEREINE T,

awaitable (f#f%R]HE) await NCHHT 2 Z e KR EZ A TP 27 N TH, coroutine H. __await__() XAV v
RBHZ2F 722 FTT, PEP 492 2SR L TLEX W,

BDFL AL =K GMEHE (Benevolent Dictator For Life) OB T, Python OfE#,. Guido van Rossum @
2T,

binary file (VN4 F VU 7 7 AV) bytes-like ZT DTV b DFRARAABBIUVEZIALHNTES TJ7MIILATox
Ik TTo XA FVT77A40DHNF N4 FVE—F ('rb', 'wb' or 'rb+') TH»NIZT 7 1 L,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TY,

str A7V FDFHAEEINTEDZ 77 AL TV 27 MIZOWTI, text file BB L TLZE W,

bytes-like object /N7 70O k3JL (buffer Protocol) Z¥K— b+ LTWT, C FeEDOEKT #ifi L 7z con-
tiguous Ny 7 7 —RIEATRER L 7Y = 7 b, bytes, bytearray, array.array . %< O— i
memoryview A 7Y 7 PN ZHUTH =D £, bytes-like 77T =7 M, T—XEH, XA FV T 74
ANDRIE. Y7y MEREHLUZEGFRE N F VT =X E2BRT 2050 RBECHHAT 5 2 22T
ERE S

BODPDETEINAF VTR EEHTI2MEDRDHD ET, ZORMEDOFF 2 X PTIREL "HAHE
A[REZL bytes-like #7227 M ICEK”RLTWRT, ZHAJREKRNY 77 —F 73 =7 M, bytearray
¥ bytearray @ memoryview REDVZFENE T, T/, HMOBRODLDMETIIANELRA T =27 PO
AFVTF—& (" HAHLEHAD bytes-like A 7227 +7) ZRELET, £4HICIE bytes & bytes D
memoryview ¥ 7Y =7 FBEENE T,

bytecode (/N4 b2 —F) Python @Y —Z2a— K&, Python 7125 4® CPython £ > & 71 X DNFEREH
THEINA FPa—FANgay I LENEd, N bI—F& .pyc 7740 F vy ¥adh, AL 7
AADB_EHICETINS X IV EHICRDET (V=R —=Fhr5N L ba— FAOHEDa Y 4
MIENXNET), 2D " HEFE (intermediate language)” 1, &4 DA + 2 — FIZHIGT 2 HMGEE
ZEITTL RETDY TEFETLIEVWAET, HEERIEEL LT, N Fa— FNIEZRZ 2 Python A8~
O URBITENWEST 2 Z &%, Python VYV —RABTLETH 2 Z LRI THERA,

NA ba—Foma—ElZ dis ES2a—L IZHH T,

O5R (F5R) 2—F—EFRA T2 FEERT 27DD7 > FL—+TF, 77 AEHIYE. 20275
ADA VAR A LOBERETEIRXY v FOEHREEAE T,

class variable (27 7 ZAZEH) 7 7 A LICEREIN, ZFALNLT (DFH, J7ADA VARV A LETIERL
W) EBEINBZZeRHNE LTWBREKTT,
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coercion (BUsEH) FUEID 2 5IEEMHS HAEORFTIITHONE, HEBDAL VAR Y ZDHDBRIANDIEERDZE
T3, HlZIE, int(3.15) FIFEV/NBURBUE B 3 WAL £ 5, Lo L 3+4.5 Tl &5158035H
He b (—o 3B, — o FEMIUSE) . IR Z 3 281CH URICE#T 2 21 UL TypeError filstn3
BFongd, MlfHs R0, TRTOGIKIE. 72 AR TH->TH, HIZ 3+4.5 TiFA L
float(3)+4.5 ¥ W5 k3512, Fu o< —pE UAICERIL L ZITIEWT E8A,

complex number (HFEE) L<HON TV L FEHREZMIRL72H DT, IRTORBUIFEH L EHOME LTERE
NF T, BEEELEEN (-1 OFAR) KEHz#HTLb 0T, —RIE¥TIE 1 eEFErh. T¥TIE j
LEINET, Python 3EBBUCHAAATHIGL, BEOKGLEZM > TWET, BEHIIREIZ j 20
TEEET, FlZiX 3+1j T, math Y 2 — VOERFRREFIH T 2121, cmath 205, #E
BOMHED 2D SELRBFEOMEET S, KDEEZEC 2T, IZIFREVREHRLTLE>TIWT
L&2,

context manager (Y7 F¥AMTH—Y %) __enter__() & __exit__() XYV v FEEHRT S I LT with X
NOBRBEEZEMT 2479227 b TF, PEP 343 22 L TL 230,

context variable (27 F A MEE) a ¥ 7 F X MKFL TERZEZFOER, ZhE. D2ZEBOMEDIE %
DFEIFAL Yy FTEEDBZAL Yy FO—ANLA L= EUTVET, LrALay7FRAMEHTE. 1
DDETAL Y FIZWK 20D aYyTFF A MBHHE., arFF 2 MEMOERRINH IR &2 2 2
DEHDBY T, contextvars ZZML TL X W,

contiguous  (Bi%E. Hiit) Nv 7 7 DS CHEET 7213 Fortran &t TH25EIC. £D Ny 7 7 38k L
TWVWREAREET, TuXgeny 7713 C#fETH D Fortran #FHETT, —KITOEHTIX. ZDEH
BT AEY ETBHET 2 X5 CIHE SN, REPLarLHEE DI TWEFR T E 3, Z2XT0
C-Hf R EA T, XY 7 N L RAIHCERZ K 2 BRI REDIN X THRINTALD % DITH L, Fortran
LR ES TR DR A FORINCEN & £ 3,

JN—F> (AL—FY) al—FYEIIN—F DL —EWRERTT, 71 —F ke & hiH
RBrHAD, flokdohlmr ot g d, ar—F 32 oksgtiEmZrHb A%, His, HETS
ZEMNTEET, ANV—F Uik async def XTEETEXET, PEP 492 22 L T Z&E W,

coroutine function (I —F YBE) coroutine 7Y = 7 s RIRFTEK TS, a1 —F VEIIX async def X
THEIEXN, await. async for. BXUY async with F—V - RO PHKET, Zh bk PEP
492 TEHASINE L7,

CPython python.org TEMAINTWS, Python 7R 75 I ¥ 7V SiEORMENLREETT, "CPython” 2\ 5
HEEIX, Zo05EE%R Jython % IronPython & \Wo 72D 5EEE » XBIF 2 XREBENE LS ICHHAINE T,

decorator (7L —&) BIOEEIR ST, @H. Qurapper X CTHKZAH L L THHAINE S, 7aL—
2 O— &7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEEZ I VR VAT a2l —TF, XD 2 OOBBERIIEHRIWICA TS DT :

def £(...):

(Ko<= 1%i)
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HIDR— % 5D E)

f = staticmethod(f)

@staticmethod
def £(...):

F U&7 7 RCHFELE T, D DEDNFTEA, TAL—RIZOVWTEEL IR, BEER B&
P IVIAER DFF 2 XY PE2ZRLUTIEI WD,

descriptor (FAZUTR) XYV v R __get__(, __set__QO, H2WIE __delete__() ZERLTVEL TV
JNTT, B2V TREUNRT AV TR TH S &, BERRKICE o T, FIFE ATV 255172 B {EHIIF
CHEXNET, BH. getset,delete D/zDIT a.b LEL Y, a DI IRAFHENTA IO =7 b b ZREL
FITH, b PTRIZ VTR THNEZNEFNDTRAZVTEZRXY v FRAMRUHEINET, 7RV F20H
f#i3, Python ZESHREST 2 LTHYEDEST, LWVWOHDIE, FTRAZVFRIZEMN, B XYy R, 7
ORT 4, ZIAXYV R, BURAY Y R, ZLTARA—2RI 7 Z2ADSHE W 122 L OBRED I 5 5
T3,

FTRZVTEDRY v RIZBLUTEEL < 1&. descriptors 2R L TL 72X W,

dictionary (#¥F) EE D & — 2 EIINETT 288805 TF, __hash__ () XYV v F¥ __eq__ () XY v FEHE
LLLEBEDOA T =227 b 2F—IZTEET, Perl TlE vy > 2 (hash) EFEHINTVWE T,

dictionary view (§#FHE 2—) dict.keys(). dict.values(). dict.items() 25RFA 7P =7 b TT, FHF
DIHHOEN 2t 2 — 2R LE T, bbb, BENEHEINLZ L 2 -3 Z 2 RML 5, HE
Y2 —ZlENC TR Y R MIZT 51213 1list(dictview) ZfH L TLZE W, dict-views ZZH LT
W,

docstring 77 A, BB £V 2 —NVDBRHMDATH2XFHNY T 7LV TF, ZDARA — + DOETRISITIEA X
NEFTH, arf ko Tiilah, 202772, B £Y2—1D __doc__ @M LTIREFEES N
FT, AVIFRARIZ Y a v TES GRiE: BHEELTBRTES) DT, A7z bDRFa XU %
FH HER IR G T3,

duck-typing H2A TP 27 FDBELWVWA VYR T 2 —RER>TWADPERETIDICA TV =7 OB%E R
WFRZ5 IV ARANTT, bz, BiICH 7Y 227 DX Yy RRBEUEDLIENZ D fbhizb
LEF, ((TEADESICRAT, TEADES KL, ZRUET LV THDS.1) A VX7 =— A% X
DEHTZZLT, EFRSTFTHA vana—RE, KVE=7 4 v 7 RABZF L TCERREZM X F
T X7 XA Y7 type() % isinstance () W XA HIEL BT E T, (XL, ¥ X4V %
HREEISX THIZETS2ILdTEET, ) 20b b, HBIIZ hasattr () HES FAFP T0 23
IVIERAALET,

EAFP T[E8W[% & 2 X DEFL %55 /DA 5 (easier to ask for forgiveness than permission, ~—7 4 — Dk
Al)) OBETYE, Zd Python TR bR TWE a—F 4 YT ZAXANVTIE, BEIIERRF —EMED
FIET2DDLIREL, ZDRENR > TG EIcibt el 5, COMRTTFRIEFTI a7+
YT ARANITIE, try XB XU except XD SADLZDHRYTY, Zo77=v 2713 CDES
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REBTILIMHONTVS LBYL RZ AN MRS DTT,

expression () (DL FHliE N5, —F & %D DHX (a piece of syntax) TF, FWi#z 5, AV

T, Al BT 2R, HETPEBMTOH LR Y, E2EITROEROBMAERTT, OZL D
SagLEWV, Python TREFHEORTOMBERIRE VWS DI TEDD FHA, while DX S1Z, KL
TEEZZRNY X 35D £3, RABATRIRLIXTT,

extension module (#EFREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|f L T Python
ayRer—HF—a—FrhebhLET,

f-string 'f' % 'F' DT WIXXESN Y 7 I MK Vstring” EIEER, ZhIE 7 —~< v MEAXFEHY
77V OFEMFEOLFFTT, PEP 498 LT 23V,

file object (7 7 ANA TV 22 ) FHDY Y —ZAAD T 7 4 V&R API (read() % write() XY v K&Ff
DHD) ERHLTWEA T 27 MTF, 7740 F 7V 27 NI ERINFRERICE-> T, EEOD
TFTARZEDT 7400, ZOMDRA TDRA ML —IRBETNA R (FIZIF, BEEAHS, £ XEY
Ny Tz Ty b NATF)ANDT I RAZHENTEE T, 77 ANVATY =2 ME file-like objects
X streams & XN FE T,

T7ANFA T2l MIQWEERQE3HEELDET: O N1 F V=T 714, N7 7E0= N1F
=T 7)., ZLTTFACT7AI TF. A VX =724 R io EY 2 — L TERINTVWET,
T 7 ANTTY 27 b BAEBREHEMN 72 /5TRIE open () BEEEM S Z ¥ T,

file-like object file object ¥ [FMFE T,
finder (774 VX)) A YER=PEINTWVWBEI 2—1LD loader DEREFRITTE2A T =27 F T,

Python 3.3 YT 2 D7 7 4 v X 03H D $9, sys.meta_path THHENS meta path finder
¢. sys.path_hooks T XN 3 path entry finder TF,

A OWTIXZ PEP 302, PEP 420 B8X U PEP 451 2B L TL X W,

floor division —FEITWVWNE WEEIZALD B HFERE, floor division HETFIX // T3, HIZIX 11 // 41& 2
12720, float @ true division OFER 2.756 L B £3, (-11) // 413 -2.75 2 INSVWHIC ADHZD
T -3WKRKRABZILIEBELTLEX WY, PEP 238 ZZBL T XV,

function (BI%) PR LANCEZ RS —HOX D Z & TY, BICIZ 0 Lo E518 2T Z e HkRF T,
FEEDEITRHI T Bz RS2 e ik E 5, R51E. AV v R, function 2B L T X W,

function annotation (BI#(7 / 7—3 a2 ¥) BED T X =X RRDED annotation TF,

By 77— avid, @B EE R OdiIEbET: flZIX ZoBEKE 2 2D int BOF#
PEHB eI, £ int BORDEEE L HFIATOE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BB 77— a ORI function OEITHEE XA TNE S
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KEREDFBAD B 2 variable annotation ¥ PEP 484 &ML TL 72 & W,

__future__ HHHEOLRWH R EFEEEELBIEDA Y X 7Y X CTHEMTT 27027075 <HFIHTE 25
{LX:E\\/\\J“_N/VG‘@—O

__future__ E¥ 2 — V% import U TZDEKZFTIUI, H7mEEL WD TEMS Nz DD
T, WOFMT 7 4V + OEEIC R 202 D £

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—=Yavr>ayv) ZHUBEHELNE ZEDRWVWAEY KT 20U T3, Python
. SRAT e, BRSREZBIE LIRS 25RAIR—VaL 7 & e ffioTHR=—YaL 7y a v &2fT
WET, IR=YaL 77Xt gc BV a—EMlo THIETEE T,

PIRL—& (YA —R&) generator iterator %2R TEBT T, EEDOBBITEITWE T, yield XEHio
MTRRED FT, yield I, for V=S THEHATEZD, next() BTHEZ 1 OFOWMOHLAZDTE
5, EOM R ZAEKT 2 DITHEHENET,

HEIIY 2 AL =X ELE T2, RCEsTE Pz RL—FAMTL—F ZI5THEVRH D £75,
B ENERDH S 2 TRWEE, RO DI 2B AL £ 9,

generator iterator (¥ = ¢ L —& A T L —2X&) generator BABTHEKRENEG T TV =7 M TT,

yield D7 NIZRATFEATIREE (RFTEBSRUED try X2 ET) R LT, ELI— Rl X
NEd, DxRL—EA4TL—& HFEHsNL . TLEMEZIGL 3 (@FOBBMIETOLNR
WHT LWIREED & BAR S 2 D & MR TY),

generator expression (¥l —&K) 4 7L =22 RIATT, HLHORT, V—TLEHEZERT 5 for fi
#HiFH, Z L CHBSATRER if IOV TV R XS ICRAET, 25 L THBEnzNE. slo B
JTEZ AR L £T:

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =3V v 7B R 28N LFE CHRIEZ 5 2 BEE > SRS N 2 BIET S, PO L
RIS DFELEE VL DET 4 Ay F7LTY AL I DRESNE T,

single dispatch, functools.singledispatch() 72 L —&, PEP 443 ZZMRL T F X0,
GIL  global interpreter lock ZZMLTL 12X W,

global interpreter lock (Zm— LA Y27 Zua vy ) CPython 4 &2 7V ZXBFAHLTWS, —EIZ Python
DO NAEFI—F ZETTE2RALy Fld—2LTHEZ e 2RiET 2HATT, 24Uz kD (dict
BREDEBERMAAARIEEL) 7Y 27 PETFADRERT 71 2120 U THERNICL RIS DT,
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CPython OFEENS > TINVICKDET, A VX TV 2EeRER Yy 75522 T, vAVF7akyd<d v
PET MO a R b5, £ VX T XEHBEICYLF ALy FILTES X512 3,

272U, BUEED 2 WIIAERD W K D DIRIRE Y 2 — Ui, FfEe Ny ¥ 2t HR O EOEVILEZ §
%L X2 GIL Z2BRT 2 L5 ICREI SN TWE T, F7. [/O Lz 3 2556 GIL 3EICEREh s,

BRI BHBRSAF ALy MU LA Y27V & (SN E 72 2fllrvhETay 735 5%) 535
REINF LD, — BRI Taty P DBEDNRT 4 =<V ADEP D TR LERATL
Joo TONRT =<V ADMEEZWIRL LS T2, EEPIVEHICRVRETFaR IPEMT22EZ
LNTVET,

hash-based pyc (v a2 ~X—=2Z pyc 77 AV) IESEZHGT 272012, WiET 2 Y —R7 7 L VORKEER
FREATRE RNy Y 2 BE2FEHT I, Fa—FDFXF vy v 2774 TT,

hashable (/v & 2W\[RE) Ny > adgE RA 7V =27 Frid, AFEHABFTEDL RV Ay 2 HEZHD
(__hash__ () XY v FHARKE) MMOF T =27 P BB TES (__eq__ O AV v FHAKE) 47
V7 bTF, ANy S 2fREATY 27 MEBTHE Uy & 2 fHERFFORENDH D £3,

Ny Y AA[RER A TV 2 7 MIFHEDF —REEDRA - LTHZET, HEREED T — ZEEIIN
BTNy ¥ afliffioTWVWENSETT,

Python 4 I 2 =X TNV RBEARAAFT T =7 NI IFL ANy Y aF[HETT, (VA MPEHED X
572) T a—RINIZAYTFENY Y aRAJRET T, (X TN frozenset DX H7R) 4 I a—&XT)Niga
VTHE, BEPNY T AAETHELEDANY T aAfETT, 2—F—EHEDZ 7 ADA Y AX Y AT
HBEEOIBRATV 27 MEF 7 ANV M TAY Y afRETT, ZAHEET (HHZROVT) s R3S
flicddb, ny¥aflild id) EhESNET,

IDLE Python O#iEBIRERE (Integrated DeveLopment Environment) T3, IDLE (& Python OREHERY L
ARSI TV R ERNREREDO LT 4 X (4 V2TV XBEETT,

immutable (£ I 2—&7N) BEDEEF07cA TV 27 b T A 32 —RTNRIATY =7 ME, BUHE.
XFH, BIOETARERDHVET, TOWHDA TV 27 MIMEZEZONERA, HOMEEEEZE2
BUiE, #iieeA 7027 PR LRI RD EV A A 32— TV RA TV NI, BED Y
Y a @R 7 NN CEHBEREEZRZLET, HEDOF—ZOHITT,

import path path based finder 5 import 3% €Y 2 —LEMRERT 25T (£721& path entry) Y A b, import
H, 2OV R MIEHE sys.path 2ORETH, B 70—V DGEHEFHE Y 5 —2D __path__ B
hHBHRKET,

importing $»%EY 22— ® Python 2— K2FIDEY 22—/ D Python 23— R THEZX 2 X 51T 20U TT,
importer EY 2 — L EELTR—FTEAT7I =7 b, finder & loader DE¥HLTHHEATI =7 b,

interactive  (Xf3&fY) Python WCIENEEIA > 27TV Z03h b, XX e A v 2TV 20T ay 7 MTANT 3
CHIEICEITENTHIRER 2 Z e A TE T, python LMBEIHELZ FTIWEFTLTLEZI W, (T
Ea—RDXA Y RX=2—»06 Python OXFENA 27V X2 EETE20b LAERA, ) MEENAL ¥
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XY RE FILWTATT7ZHLTALED, EY 2=y r—YDHZIHWTAS (help(x) ZHZ
TBWTLEZ W) DI ITHEF LY —LTT,

interpreted Python (&4 > X 7V XEADEFETH D, a Y4 SEFOMNMIMEBELE T, (N ba—-Fay
RATHBH B0, ZOXPNIEHKTTD, ) TITOAL Y RFYRFFELIE, Y—RaA—FD7 74l
. ¥TETAREFRICL ThrSETIE2 L Vo BER LIS, BEFITTEL I REKRLET, 1
27 XBAOEFETERE., a2 4 FJBRADEF/LD DR TNy Z7OH A 7 V30D, Trs
7 LDETIF—RITENT T, WEEH BB L TS W,

interpreter shutdown Python £ X =7V X =¥ v v PRV REFEINLFIZ, T 2 -1 ITRTDY
VT 4 IVENERGE L R YD, TNTOMRLZY Y — R ZEECERT 5, Bl 7 2 —XCAD &
T ZO7x—RF AN=JAL IR 2EBENTHLET, ChRED -V —ERDTA 77 X —
% weakref I— LNy IPELIHENE Z DD ET, Yy v PRV YT 2 —AHFICHE[TFTENEa—F
. ENPKETEV Y —ADRTTIEELRWV (XL H201XF7 4 75V —FEY 2 —/L% warning HfE
TF) 72Dk A 2 BISMNCER L £ 3,

AVER—=FYERT Yy bR YT LEREHIZ  main_ BV a2 —AREFTEINTVWSEZAZY FFDHE
I3 T L2289,

iterable (RIERTREA 7P =7 b)) BEE—EIZ 1 DFOREEZ A7V 27 FTF, KIEAREA 7Y 227 FDfilic
3. (list, str, tuple ¥ W o k) RTOI =7 Y AP, dict R T7AINFTIIF oD
PDIES —or VR BB WVIE Sequence BFEREFEIE Lz __iter__ () XV v ¥ __getitem__() X
Yy REFOEED I FADA VARV ANEENET,

RAGRTREA 7Y = 7 M for —THNRZOMEZBL D> =7 Y2 ((RiFE: 22 TOY—r YR, =7
YABTIER L T7ZD0H 8 WS ER) SRE 2 5K (zip ), map(), ...) THHATZ %3, RIEAHE
7Y 27 b BABBEE iter O DI LTETE, ATV 27 PIHTE2A4TL—XZRELET,
DA T L —REZ—HDEZ 5 FHETEIMHEN TS, BEIRIEAGEL 72 =7 b2 BRITE, iterO %
WEAIEDA TL =24 T 27 b BT THRIET 2MEEIDH D FH A, for XTI Z DEIEL HEIRIZIT
W, RS OEREER L TL—FZ2EILTWARA T L — R E2HHLES, 17L—4% ., o—47
VATVl —2 ZRLTLIIEE W,

iterator (A 7L —&) FT—XDOMNERBTE2A T2 b TT, A 7L —XD __next__() XYV v FEED
SEUM OIS (%7138 5 A8 next O 1CIET) &, HNOTROBERE—>FORLEF, 7—XH%K
{72% k., b DIz StopIteration fINZEHLE T, ZORKRT, A7V —XA4 727 MIRET
Bh, ZnLFE __next__ () Z{[EFATSD StopIteration ZEHLET, A 7L —XiFZ. DA T
L—&A7Y 22 FAEREZIRT __iter__() XYy FZEELZITNUIRSRVDT, 4 7L —XiEfho
iterable ZZM T 2IZL ALY DG THIHTE ST, BoZ D & LAHINIEBOREZITS X57%a—
FTF, (list D& S57%R) avy7+-4 7Y =7 Md, BHZ iter) BBUCA 7Y =27 MZE LD for
N—=THNTES 72, FilBRFEHOA T L —X2ERLET, ThEATL—XTTBS 358, Hi
FDATFL—>a Yy THABRADRILA 7L =4 7Y =27 b RBEMICRS 720, ZOaryTFDL5
KoTLELET,

BRI typeiter I2H D T,
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key function (F—BIE) F—B%k. H 2 WVIZIREREE L IX. ¥V — FRIEFLIRD 72 OfE % IR 30 °H U RTHE
7Yz 7 b (callable) T3, fl 21X, locale.strxfrm() % ¥ —PBIICME XX, v Fr — L KEFEDOY — D
HEIZDo oY = F—%RLET,

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 ) FE23H D £7,

F—BMEEL FIEITO L DD D FF, HIZIE str.lover() XV v FERXF/NLFEXANILZWY —
FETF—BERELTHS 2K ET, HBWE, lambda r: (r[0], r[2]) ® X 57 lambda
ReoF—BBEEZ B TEE T, £/, operator TY 2 —/LIX attrgetter(), itemgetter(),
methodcaller() £\95 3 DDF—Ffa v A+ 77 & 2Rt LTVE T, F—FBOED FeHwao
#iZ Sorting HOW TO S L TL X\,

keyword argument EF|H 2R LTI EE W,

lambda (7 4%) BHLDA4 >~ 54 YEET, BEHCH S 2IFHiichs 1 20 X 2&84FT, J4
XEABUEE A #01% lambda [parameters]: expression T3,

LBYL TZ 2okt (look before you leap)) DTS, ZDIA—FT 14 ¥ T AXANTIE, O LPHRE
TSR, BIRICHTTESRME (pre-condition) HIEZITWE T, FAFP 77 a—F EXRIYT, if XA
CEAMONZ DRI T T,

~NAF ALy FMEENLEREETIE, LBYL 7 7u -5 7 A37 @iy 7 R BEOBEIRER 5| Zii
CFTVRIDBHH ET, Bz, if key in mapping: return mappinglkey] W5 a— Kk, HIED
%, DAL v FRBEERDEINC mapping 2»5 key ZW DR ERBMLET, ZORMEIZ. vy 27550
EAFP 7 70 —F %25 Z L TRIFTE X T,

list (YA b)Python DMABAAD =T 22 TF, VAPEWSHHTTIN, V227V X PTIRRL, fio
SRTCE O HY (array) L FEEDH DT, HHEADT 7RI O(1) TT,

list comprehension (VA FAWKEL) > — 7 Y AHORTH L2 VWE—HOERZUWH LT, ZOMR»525
AMEIRT, aVo7 FRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0]13F5L, 05 255 £TOMEE 16 #EHKL (0x..) LAEXFI»HRZ VR MEZERL %
§o if HildA > 3 T, if HiBL WA, range(256) DR TOERIUHINE T,

loader Y a2a—l%0— R334+ 73 27 b, load_module() EWISHFIDRAY v REERL TWRITHIX]R
DEVBA, B—X—IF—BINC finder 2 SHRENE T, FHlld PEP 302 %. abstract base class T2
T importlib.abc.Loader ZZHR L T 7ZE W,

magic method special method ® < 123 7=[EFET T,

mapping (R vy ¥V 72) EEDOF —HEKEZH K-+ L TWT, Mapping »* MutableMapping @ MR EK
TA THEINILZAY vy RERELTWSaY7F 47227 bTF, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T7F,
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meta path finder sys.meta_path ZME L TH SN 7% finder. meta path finder 1& path entry finder ¥ B
D FTH, BT T,

meta path finder 23E2F 2 XY v FIZDWTIE importlib.abc.MetaPathFinder 2B L T /2
20,

metaclass (XX T R) 7 7ADI FATT, 7 I7AERIZ. 7 IR, 77 ADEFHE, HEKYZ 7ADY X b
EEDET, XX F7RE. 205 3 05|18 LTZIIMD., 77 AZEZBEERAVET, LAY
DATY x7 MEFIGEE (REXX 7 FAD) 77 4L FOEEZREM L TWE T, Python 25FHI72 D
WEHARLDRARY FARERTERRTT, IFLACDI—F =T - T, XX7 7RI DBEDRV
BDTT, LeLl, —EHOHBETIE, XZ7 IR TTLH Y MeiiEeRMLE3., L 387
JRADRTER-TD ALy Re—=IWEEMLED, A7 27 POEREBIFLZD., 70 b
VEFEET IR, ZLOBETHHAINET,

FEAE metaclasses 2SR L TL &0,

method (XY v F) 7 7 ARKDOHTERS NI, 2077204 Y A& ADEMEE LTHRUH SN
B AV Y FBA VAR ZAATY 27 v 2B — 58  LTRUMD £7 (ZOE 5B self &
MENET), B & XA TN —T ZRLTLIEE W,

method resolution order (XY v RAERIERF) BERFICEIE Y 7 ADHREREMRINZIEFTT, 2.3 L&D
Python £ > & =7V XMEHT 2713V X LDFMICOWVWTIE The Python 2.3 Method Resolution
Order ZZRL TLZ&E W,

module (&Y 2—/) Python 2— FOMMHEN L LTELHATI2F P T, Y 2 —MIIEED Python
F T2 VEEOARIEMERD T, BY 2 —ILiX importing DILIRIZ X - T Python IZHAAEN
3,

NYT—2 ZBRLTLIEZZWY,

module spec EP 2 —A%k B —FFT5DIHbN b4V R—- M HEOERE ZLHARIZEM TS, importlib.
machinery.ModuleSpec DA Y A X Y A TF,

MRO  method resolution order ZZIR L TL X\,

mutable (I 2—=X7N) I2—XTNRATV 27 MIE id) ARSI REEZEETEE S, 1Sa—
2TIL) BBELTLEE W,

named tuple 7 ZHIfFE XL L WS HEEX. X TAEPKLTOWT, 4 T v 7 AT ERICH LEMEL
FoTO7 7 ABTEZEEDOERLY Z ATHHAINTVET, TR I RIMOBEED > T3
ZrydhhET,

time.localtime() *® os.stat() DRV EZEZFTWVL O DIHAAABIIARIN &R TV TT, DA
% sys.float_info TJ:
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>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDBID X 512) W 22 DAHIf & X TG AABENC IR > TOE T, Z O d HHIT = 2 T,
HWEDZ 7 AERKT tuple THAL, BEIO7 4 =V FE2ERBLTERNTEES, 2OX5R 77 RIEF
BTE VWD, collections.namedtuple() 77 7 M VEABITIER L 72D TE %9, BEDHIEIZ. FH)
THEOVLHAFIT Z X TR BIAADARIT & 2 T IEZINTII R X Y v FZBIITEE T,

namespace (FR(Z2MH) 2RO SN LT T, AEIEMIEEHEL L TEEIRE T, AEiEMicEAs 7
Pz FD (XY RD) ARFIE 72507213 TRLE, RFAINAED O, KBRS D, Z L THARA
HBDLODH D ET, HAIZEMIIERIOEEZIC I TEY 2NV EEZIR- 155, HIZIFHE
4 builtins.open & os.open() BHHIZEMTXAENTVWE T, /. EDEY 2 — BBz HEE
LTWADBHRT 2 Z 2Tk o THETZEMIIAIHME 2 RFEZSE L 9, HlZIE, random.seed() %
itertools.islice() ¥ &HL &, ZHZFNEY 2 —/L random X itertools THREINTWVWS Z &HHH
LM TT,

namespace package (HHEIZEM <y 7 —2) BT Rvr—yDary 7 LTREENS PEP 420 package o
Namespace package ¥8Z 6 K MERBAZF /23, __init__.py 7 7 A VDR WD, regular package
LRI FET,

module ZZIRLTL &V,

nested scope (AR FEINTRI—=T)HMITERSIN TV IEHK ST 2MRET T, HIRIX. 2B IO
B O TERI N TV R5E. NHlOBEEZIMIOBEKFOZBESRTEET, A A P Ehkra-T
377 40 P TEEROSRIZINTE, ZHORARTERVOTHERL T LI W, B —hVEHUR,
ROBAMDR a— T TCEREHAFTELE T, RIS, 70— VEZE/fS & 7a— LAHTZE MO
AEZLET, nonlocal THMUIOZRICE ZAD E T,

new-style class (FIARXANT FR)STERTDY 7AF 7Y =7 MELILTW 2T O i WAETT I, DUA]
@ Python D NN— 2 YTk iR R A NI T ADAD __slots__ . T ATV SR, __getattribute__()

VI TARXY y B ZLUTEHIA Y v FEOD Python O LW, ZEREREZRATE £ L,

object (A7 =7 1) KA (BIERMH) L EREINLRIEBN (XYY F) 2502 TOT—X, HLE 2T
D HFAZAINT TR DFEMORIE S FZADZ &,

package (Sv 7 =) B TEY 2 —ASLHRNTH TRy r—I%B80 Z  OHK S module DZ 2 TE, HM
FNCE, Sy o —=20% __path__ @M% KD Python 779 =7 T,

reqular package & mamespace package B LT 712 &0,

parameter ({R51%1) ZRITOFEART BE (2 AV Y E ) OERICBOTHENZT 2 Z5|8 2EELET, K
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FlENCIE S MDD 5

o UBFRLIFF—T7—F: UB TELE F—T7—F5|H L TEIT I TE5|8EEELET. Z
Iz e AT D foo ° bar DX 512, 77 4 b DREIBOEETT:

def func(foo, bar=None): ...

o WEDH: MBICLoTDAGZONLEIHEIHEEL £T . Python X5 BMMEDATH S I L Z2E
T LERDD FHAD, HAAABEBICRMEDADF HeH>b D (Bl absO) 23H D %7,

o F—TU—FRERH: F—U-FREoTOAEILNDFIHMERELES, ¥—V—FEHOFHEER
TEBEANE. FIZIELITD kw_onlyl % kw_only2 @ & 512, BEERDIRGIE Y 2 Mic&DHI-A]
ZREMBES B EIZHD « D% TT:

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERMWUE: (MORIIETEICRT SNLEREOMEST BUTAT) EEOEKDOMES IBHEZ 5
N eZiEELET, TOXSRIRGIEE. LT D args D& S ITRGIEHA DN x 2235 28T
ERTEET:

def func(*args, **kwargs): ...

o AIERF—T—F: (fhoRFIBTHICZI SNLTEDOF— 7 — FEIBZ T) LR D * —
U— REBBEZoNB e BEELE T, DX REIETE. EOBID kwargs D & 5125154
DHNT **x BT B L TERTEFET,

REIEEA TS a Y eERBEDOFIBOEL L BI[BETE, A7 a 03[ BICEF 74+ L MEDIEETE
%9,

REI1E . FAQ @ FE5IE ARG B DENIfTTTH? | inspect.Parameter 27 7 A, function £2 > =
¥, PEP 362 22 L T EEW,

path entry path based finder #5 import 33 EY 2 —LEEET import path LD 1 DDFFTTT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) 23R L7z finder TF, G2 o
72 path entry WHBEY 2 — Ve HEOF 2 HEEH > TVET,

NRALY ) =T 74 Y EPFEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder #Z [ L
TLREW,

path entry hook sys.path_hook U R FZ® 3 callable T, f8E XNz path entry WH B EY 2 —LE RO
BITEEH > TWBEEIZ path entry finder Zi B L E 3,

path based finder 77 /L kD meta path finder ® 1 2%, EY 22— D import path ZHRBEL £5,

path-like object (path-like # 72 =2 }) 77 4 VT AT LR %ERLUE T, path-like 7 7Y =2 MI, (R %
KT str 707 MR bytes A7 b, ¥7213 os.PathLike /B FaLZFEEL AT 22 b
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PEP

DENIPTT, os.PathLike 7B F A NZHR—PLTWVWELF TP =2 M os.fspath() ZMUHT Z
£ T str ¥7213 bytes D7 7 A VT AT LSRR TEE T, os.fsdecode() ¥ os.fsencode() &
FHhEN str HBWVIE bytes CRDZDERIAET 2 DIZHZ 3, PEP 519 TEAZNF L,

Python Enhancement Proposal, PEP &, Python 2 3 2 =7 4 M L THERELEMIT 2. D5 0iX
Python DO#FFEEER Z DBERBRBEICOWTER T 2R XE TS, PEP &, #HEIC O W T DA il
IR R R T 2 RBEDERIL (BaR) ZImR 2 RNETT,

PEP &, FFEDRRICh D2, a3 227 4 KX 2MEREOEM Y Python 272 XN 2 REHIM DX
EDDDORENOBEH L 22 2 ZEKLTWE T, PEP 0FEZHIZIZaI 2 =7 1 NOREHKEIT
522, RNEREXELTZZLOEELHD ET,

PEP 1 22 L TL X W,

portion PEP 420 TEZ XM TW 3, namespace package \ZJBT 5. BED 7 7 £ D3 (zip 7 7 A VITHEHN

INTWEHEDDHD) 1 2DT 4 L7 VKNI NIz D,

fIB5|% (positional argument) E5|E 2B LT EI W,

provisional APl (& API) T 4 75V O BARMERGED & FHEINICRA SN b DTT, 2D X544

VRT 2 —ANDKEREH X, WETHZ L ENTVARIIHHINTHERADR, a7HRECI-T
MY BRI, BAFIEAIREE (L VX 72— RADHIRETEEND) DfTbhAET, TDXD
BREBIILRAITONEBDTIEH D EHA - ZHUX API ZHAADENCIERE SN TWERR
RMGHBE L2 FIZDOATORET,

TE APLIZOWTH, BITEMEDBZWEHIX TRETFER) LARINTWET, BERHAL5E
THRT ALK E R T RETT,

Zo7at2 kb, BES A TSVIMEr R T V- IEVWHEETAD SN Z L, R
PEZTELLEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl BB LT IZX W,

Python 3000 Python 3.x YV —R54 D=y 73 —ALT7F, (Python 3 BEWIFFRDEE - IEHIES N

S1CF, ) "Py3k” EIRENZ LB D ET,

Pythonic D FFET—RNLE X HTErNza— KTk {. Python ORI A T 4 F 212 - 72

ZFRa— KR, BlzIE, Python O— Y% 4 7 4 F L TlE for XEMH>TAT I ITNDINTOEH
WE->TL—7LET, tDZ L DFFEIEZ DA ND T, Python IZERTWARWAZRDLDIZ
BUED A Y > 2 =% F50d LI EEA:

for i in range(len(food)):
print(food[il)

ZAUTH L. EFhwik Pythonic &K
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for piece in food:

print(piece)

qualified name (Bffi%h) €Y 2 — DI/ R =L RO =005, TOEY 2 — LV TERINLT TR, B X
Vo RAD, " XR” 2RT Fv MARETT, PEP 3155 TERINTVET, +y L=
75 ATIE, BHi%EA T 7 0K EFRLTTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAANDOBRTHDLNS &, BREEMB (fully qualified name) I ZFTXTOE Y =IO EL LK
DFy bEFEEL. BIZIE email .mime.text ZHEKL 3

>>> import email.mime.text
>>> email .mime.text._ _name_ _

'email .mime.text'

reference count (BIRADV U 1) 2 ATV =27 MINT 22RO, ZRATV VR0 IChoTt & ZDA
TV MIWEINE T, BRI Y Y MOEFIX Python ® a2 — F EIQEBNERAD, CPython F&
DEERBERTT, sys TV a—ME, TRIIV—DPITEDOATI 27 VOSBRIV Y M EHIZ12DD
getrefcount () BAEZIRML TV T,

regular package &M%, __init__.py 77 AVEELT 4 L7 U 2 LTD packages
namespace package B L TLIZE W,

_slots__ 7S ANTOEET, A YVAZVABHOEEEH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AEVZHNLES, 23X fFbhs7 7=y 7 TI, ELLIFESIEPLIY v F—
BRDT, il —A, BIZIEX BV DHERBE L 827 TV 5 —2a Y TA VARV ADKBEIFIET 5.
EWVoltt TRRE, EDRVOHINRZ FTT,

sequence (¥ —7 Y R) BEA VTR X BMBNRELRT 7R % __getitem__() KXY v FZR#U T
PR=PL. BEERT __len__() XYV v REERL ilerable TF, fAAAY —F » RBIZIE, 1ist,
str, tuple, bytes REDH D £F, dict I¥ __getitem__() & __len__() dHR—-—FLEITH, MR
DB TR EED immutable R¥F =25 720, =7 Y XTE R vy EY 7 (mapping) &
BRINTVEDTHERELTLZEEWN,
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collections.abc.Sequence IRHFE Y 7 AT __getitem__() ®° __len__() 721FT%< count().
index(),. __contains__(). __reversed__() XDDJEBERA VR—T A AZBERLTVET, ZD
PRI NI A VR =T 2 4 REFEL TV BINTL register ) ZHH T2 Z & THRINCESR T2 Z 2
HRE S,

single dispatch generic function ®—FETHRIEITZ—DODFIBMOEN X DEIREINE T,

slice (RF7A4R) —RIC =TV O—FEELATI 27 be AT74RIE, BFRL [1 THZOLNIEBOD
BoficaaryzEL e TELNE T, flRIX. variable_name[1:3:5] T3, AfHMN (RTF) L5
slice A7 =7 FENETHHL TWE T,

special method (kX ¥ v V) & 2 BUTKIE DBAE. B ZIEINEZ 5 % 721T Python 7 HHEEICIF N S
BZRXYy P, COFEDOXY v Fld, XYy FRADRHAIERRICT VX —R2a7 2 OO0V TVET, K
FBRA Y w FIZDWTiE specialnames T XN TWVWE T,

statement () XIZAA —F (A—=FD” 70y 77) KARAIRLERTT, F X 2F -7 — F2roMHEh
2H50DEELNTT, HBEICIE if, while, for ’H D FT,

text encoding L=a— FXFH|rL>a—RKF5a—7v T3,

text file (TFRALNT77A4N)str AT 20 M e@tAEZTES file object TS, LIXLIE. 7FA M7 74
WMFEBIIANA MEADT XA M) =772 AL, THFAIYO—FT4 27 ZHEBNIITVE
T TXARMT7 74 VDAL, sys.stdin, sys.stdout, io.Stringl0 4 Y AR VAR EERTHF A E—
F('r'or 'w') THWEZ 74 LT,

bytes-like 7T T b ZHAEETELZ 77 ANF T2 7 MZOoWVWTE, N1 FUT71)L SEL
TLEE W,

triple-quoted string (=EH 727 # — FXFH) 3 00K L2+ — PEls (V) 2T ARAR w7 4 — () THEIL
XFH, BED (—HE) 74— P XFINIARTERITE 2 XFINGENE D D FEAD, EOorOHHTH
HATE, 1002008 L2 +— PlERZ TR —FMLICES A TEE T L. 1THKCE (\) &2
O THOEBUTICE D2 DB TEZDT, FFaXyr—a v E CIRHICRHICERNTT,

type (&) Python #7227 ORI A T 27 B DXSRDDIrERDET, HOWH A TP =7 MIA
ERoTVWET, A7Y27 +OBNE __class__  BMT7 722 L7%D, type(obj) THE L H HK
x93,

type alias (B A V7 R) RO T, BEZHEANFITRALTERL £,

M4y 7R3 Ber b 2HMLT 2DICHHTY, HlZIE:

from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass
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CHERDESITEDFHARTSTEET:

from typing import List, Tuple
Color = Tuplel[int, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:

pass

FEEEDFIHD B % typing ¥ PEP 484 2L TL 72X W,
type hint (Ble > b)) B, 7 7X@, BB T X —ZRR D EDOIARF I N2 EHET % annotation TF

e ¥ MIBATIIR  Python TIZHRHITIED D T EAN, BN Y —1ic o THHTH D, IDE
Da—RFfZEE Y 77 720 Y ZTOFMFITRD 3,

ra—rOVER. 77 A%, BT, -V ER TRV DDAEL ¥ M typing. get_type_hints()
THRTEET,

HEEEDFIHD D % typing & PEP 484 2SR L TL X\,

universal newlines 7¥ 2+ 2+ U — L DEFRIED—DT, UTOIRTEITRLIBML £ 3 Unix DITHRBRE
"\n'. Windows ORE '\r\n'. &\ Macintosh OHE '\r', FHEEICOVWTHLLIZ. PEP 278 ¥
PEP 3116 . X5I(C bytes.splitlines() 3 SMLTL X\,

variable annotation (M7 /7 —>aY) BB 5 0IE7 7 ZAEED annotation .

ZHDHHNE 7 7 ARMEICHERZH 722 23, AARDRERTT:

class C:

field: 'annotation'

ERT7 /7= a id@EIE BEEYF oo ET: flX. ZOZEFIE int OEEZIS Z & 2 H
ItV

count: int = 0

7 ) T— a YOI OV T annassign i CHFEH L TWE T,
Z DREREIC DO WTHREE L TW 5 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment (RAHERIR) HAANICUI D BES N2 FEATRE TS, 24Tk D Python 2—¥2 77V 7 —
PaYRBRIUS AT A LETHNTWAD Python 7 7V 7 — a Y OFEEFITHT 2 2 7% < Python
Ry r—IDA VANV EHFEITI D TEET,

venv 2SI L TL 2 & W,

virtual machine (A= V) BRIV 7 MY = 7ICX DERS N3 ¥ a—X, Python DA~ »iE A
Aba—Fav XL IPHALE NAFO—F »FETFLET,
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Zen of Python (Python @15 D) Python ZHf# LAM 2 LTOEE L7 5, Python O&KFHHAHF%2 Y
A MZL2dDTY, WahEr > 7 M T "import this” T2 ZDVAMEHRDET,
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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 %,
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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

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.7.17 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 3.7.17 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 3.7.17 alone or in any derivative version

prepared by Licensee.
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3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.7.17 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

3.7.17.

4. PSF is making Python 3.7.17 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 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, 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.

8. By copying, installing or otherwise using Python 3.7.17, 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

ROR—DH <)
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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.

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

RDR=I12%i <)
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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 provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.
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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.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:

(Ko<= 1%i)
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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
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 VY4 vhk

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

KDR=12%i )
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may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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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
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

(RDR=I12Fi <)

C.3. Licenses and Acknowledgements for Incorporated Software

283




The Python/C API, U —2X 3.7.17

HIDR— % 5D E)

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uwu 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
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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 conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIRDEHZEZATVETS:

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 conditionms:

The above copyright notice and this permission notice shall be

(RDR=I12Fi <)
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included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 — L kqueue £ ¥ R —7 2 — ZIZOVWTDRDEHEEATVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~"AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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.
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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 conditiomns:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from http:
//www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright

and licensing notice:

/s ke sk sk sk sk s sk sk s sk sk e ok sk sk ok sk sk sk ke sk sk ok ke sk sk s sk sk s sk sk e ksl sk e sk sk sk ke sk sk sk e sk sk sk ke sk sk ok ok ok
*

* The author of this software is David M. Gay.

*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy

or modification of this software and in all copies of the supporting

E R

documentation for such software.
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THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

EEE I R
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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:

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/)"

(KDR=I1%i)
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* 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
* 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

(Ko<= 1%i)
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* 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.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
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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.

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
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C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THEH L TWA Ny ¥ 25— 7 LDFEEIF,

cfuhash 7u¥ 227 FOHDICHIEF T

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
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.
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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

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.
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inquiry (C OT—%#&), 252 N

instancemethod named tuple, 265
oy - )
FTTxUk, 150 namespace, 266

int . namespace package, 266
) HHAHA BB, 81 nested scope, 266
integer ) new-style class, 266

A 7 ",99 None
interactive, 262 FITS Uk, 99
interpreted, 263 numeric
interpreter lock, 188 AT IR, 99
interpreter shutdown, 263
iterable, 263 O
iterator, 263

object, 266

K code, 152

OverflowError (built-in exception), 101, 102
key function, 264

KeyboardInterrupt (built-in exception), 35 P
keyword argument, 264
package, 266

I_ package variable
__all__, 48

lambda, 264 parameter, 266

IiBYL, 264 PATH, 14

en

. ’ N path
. %ﬁgﬁbﬁﬁ&, 77, 82, 84, 141, 145, 148 module search, 14, 183, 186
ist,

path (in module sys), 14, 183, 186
path based finder, 267

path entry, 267

path entry finder, 267

path entry hook, 267

FTTxU R, 141
list comprehension, 264
loader, 264
lock, interpreter, 188

long integer o X
ros path-like object, 267
ATk, 99 PEP, 268
LONG_MAX, 101

platform (in module sys), 186
portion, 268

M pow

magic A HEE, 78, 80
method, 264 prefix, 4

magic method, 264 provisional API, 268

main(), 184 1787 provisional package, 268

malloc(), 205 Py_ABS (C ®¥Z0), 5

mapping, 264 Py_AddPendingCall (C DB#K), 197
2'7‘3)17 k. 143 Py_AddPendingCall(), 197

memoryview Py_AtExit (C D), 48
FITSTH k. 166 Py_BEGIN_ALLOW_THREADS, 189

Py_BEGIN_ALLOW_THREADS (C ®<¥Z0), 193

meta path finder, 265
Py_BLOCK_THREADS (C @< 0), 193

metaclass, 265

METH_CLASS (#&AHZEH), 221 Py_buffer (C OF—%H), 87
METH_COEXIST (&RAHZEH), 222 Py_buffer.buf (C DXY/NEH), 87
METH_FASTCALL (ﬁﬁbi&i}ﬁ&), 291 Py_buffer.f.ormat (c UJX//s\E‘?Sl), 88
METH_NOARGS (38#AHZEH), 221 Py_buffer.internal (C DX >/NEH), 89
METH_0 (&HAHEE), 221 Py_buffer.itemsize (C' (7)“>( YINEE), 88
METH_STATIC ($8&AHEH), 221 Py_buffer.len (C DX ‘/\/\?ﬁ), 88
METH_VARARGS (MF&AHZEH), 220 Py_buffer.ndim (C' DX /NEH), 88
method, 265 Py_buffer.obj (C DX /INEH), 88

magic, 264 Py_buffer.readonly (C DX /N\EH), 88
special, 270 Py_buffer.shape (C DX VNEH), 89
ATSIOR, 151 Py_buffer.strides (C DXV /NEH), 89
Py_buffer.suboffsets (C DX V/INEH), 89

method resolution order, 265
Py_BuildValue (C D), 63

MethodType (in module types), 149, 151

module, 265 Py_BytesWarningFlag (C OZE#), 180
search path, 14, 183, 186 Py_CHARMASK (C ®¥Z0), 5
4TSIk, 155 Py_CLEAR (C DBE%), 25

Py_CompileString (C M), 22
modules (in module sys), 48, 183 Py_Comp:?.leStr:?.ng(), 24 N
ModuleType (in module types), 155 Py_CompileStringExFlags (C D), 23
MRO. 265 Py_CompileStringFlags (C MDBA%K), 23
mut;ble 265 Py_CompileStringObject (C D), 23

module spec, 265

299



The Python/C API, U —2X 3.7.17

Py_complex (C ®7—%%), 105
Py_DebugFlag (C DZEH), 181
Py_DecodeLocale (C MREA%), 44
Py_DECREF (C DBH), 25

Py_DECREF(), 7
Py_DontWriteBytecodeFlag (C DZEH), 181
Py_Ellipsis (C OZEH), 166
Py_EncodeLocale (C D), 45
Py_END_ALLOW_THREADS, 189
Py_END_ALLOW_THREADS (C ®<%0), 193
Py_EndInterpreter (C DOEK), 196
Py_EnterRecursiveCall (C DB#), 38
Py_eval_input (C DZEH), 24

Py_Exit (C DORE#), 48

Py_False (C OZE#), 104
Py_FatalError (C D), 48
Py_FatalError(), 187
Py_FdIsInteractive (C M), 43
Py_file_input (C DZEH), 24
Py_Finalize (C DOBE%), 184
Py_FinalizeEx (C DBA%), 183
Py_FinalizeEx (), 48, 183, 196
Py_FrozenFlag (C OZEH), 181
Py_GetBuildInfo (C DEH), 187
Py_GetCompiler (C M), 187
Py_GetCopyright (C DE¥K), 187
Py_GETENV (C ®¥¥0), 5
Py_GetExecPrefix (C M), 185
Py_GetExecPrefix(), 14

Py_GetPath (C DBAH), 186
Py_GetPath(), 14, 184, 186
Py_GetPlatform (C D), 186
Py_GetPrefix (C D), 185
Py_GetPrefix(), 14
Py_GetProgramFullPath (C DBI%), 186
Py_GetProgramFullPath(), 14
Py_GetProgramName (C DE¥K), 185
Py_GetPythonHome (C MREE), 188
Py_GetVersion (C DBA%), 186
Py_HashRandomizationFlag (C DZEH), 181
Py_IgnoreEnvironmentFlag (C DZ#), 181
Py_INCREF (C DBA%), 25

Py_INCREF(), 7

Py_Initialize (C D), 183
Py_Initialize(), 14, 184, 196
Py_InitializeEx (C DBA%), 183
Py_InspectFlag (C OZEH), 181
Py_InteractiveFlag (C DZEH), 181
Py_IsInitialized (C DOBE%), 183
Py_IsInitialized(), 14
Py_IsolatedFlag (C DEH), 181
Py_LeaveRecursiveCall (C DB%), 39
Py_LegacyWindowsFSEncodingFlag (C DZE#), 181
Py_LegacyWindowsStdioFlag (C DZEH), 182
Py_Main (C OB%), 19

Py_MAX (C ®~¥Z0), 5

Py_MEMBER_SIZE (C' ®<#ZH), 5

Py_MIN (C ®¥Z0), 5

Py_mod_create (C DZEH), 159
Py_mod_exec (C DZEH), 159
Py_NewInterpreter (C DE¥K), 196
Py_None (C OZEH), 99

Py_NoSiteFlag (C DZEH), 182
Py_NotImplemented (C DZEH), 71
Py_NoUserSiteDirectory (C DZEH), 182
Py_OptimizeFlag (C DZEH), 182
Py_PRINT_RAW, 154

Py_QuietFlag (C OZEH), 182

Py_REFCNT (C ®< % 0), 219

Py_ReprEnter (C DBE%), 39

Py_ReprLeave (C D), 39

Py_RETURN_FALSE (C ®<Z0), 104
Py_RETURN_NONE (C @< 0), 99
Py_RETURN_NOTIMPLEMENTED (C ®<#0), 71
Py_RETURN_RICHCOMPARE (C DB#), 236
Py_RETURN_TRUE (C ®<20), 104

Py_SetPath (C MDBA), 186

Py_SetPath(), 186

Py_SetProgramName (C DEEHK), 184
Py_SetProgramName (), 14, 183, 185, 186
Py_SetPythonHome (C D), 188
Py_SetStandardStreamEncoding (C D), 184
Py_single_input (C DZEH), 24

Py_SIZE (C ®=¥0), 219

PY_SSIZE_T_MAX, 102

Py_STRINGIFY (C ®¥20), 5
Py_TPFLAGS_BASE_EXC_SUBCLASS (##&AHZEH), 233
Py_TPFLAGS_BASETYPE ({7AAHZEH), 232
Py_TPFLAGS_BYTES_SUBCLASS ($&AHZEH), 233
Py_TPFLAGS_DEFAULT ($##&AHZEH), 233
Py_TPFLAGS_DICT_SUBCLASS (#8#&AHZEH), 233
Py_TPFLAGS_HAVE_FINALIZE ({8#&AAHZEH), 233
Py_TPFLAGS_HAVE_GC ($#&AAZEH), 233
Py_TPFLAGS_HEAPTYPE ($#AAAHZEH), 232
Py_TPFLAGS_LIST_SUBCLASS ($8#AHZEH), 233
Py_TPFLAGS_LONG_SUBCLASS (##&AAZEH), 233
Py_TPFLAGS_READY (¥&HAHEH), 233
Py_TPFLAGS_READYING (##&5AAZEH), 233
Py_TPFLAGS_TUPLE_SUBCLASS ($i#&AHZEH), 233
Py_TPFLAGS_TYPE_SUBCLASS ($##&AAZEH), 233
Py_TPFLAGS_UNICODE_SUBCLASS ($#&HAHZEH), 233
Py_tracefunc (C ®F7—#2H), 198

Py_True (C OZEH), 104

Py_tss_NEEDS_INIT (C ®<Z0), 201

Py_tss_t (C OT—4E), 201

Py_TYPE (C ®<Z0), 219

Py_UCS1 (C OF—4E), 111

Py_UCS2 (C OF—4H), 111

Py_UCS4 (C OF—4E), 111
Py_UNBLOCK_THREADS (C @Yo 0O), 194
Py_UnbufferedStdioFlag (C DZEH), 182
Py_UNICODE (C @7 —42%H), 111
Py_UNICODE_IS_HIGH_SURROGATE (C @<~ 0), 116
Py_UNICODE_IS_LOW_SURROGATE (C @Y Z0), 116
Py_UNICODE_IS_SURROGATE (C ®<#0), 116
Py_UNICODE_ISALNUM (C M%), 115
Py_UNICODE_ISALPHA (C MDBA%), 115
Py_UNICODE_ISDECIMAL (C MDEE#X), 115
Py_UNICODE_ISDIGIT (C MDBA%), 115
Py_UNICODE_ISLINEBREAK (C DB#), 115
Py_UNICODE_ISLOWER (C MDBA%), 115
Py_UNICODE_ISNUMERIC (C MDRE%K), 115
Py_UNICODE_ISPRINTABLE (C DB#X), 115
Py_UNICODE_ISSPACE (C DE%), 115
Py_UNICODE_ISTITLE (C MDB%), 115
Py_UNICODE_ISUPPER (C DE%), 115
Py_UNICODE_JOIN_SURROGATES (C @Y% 1), 116
Py_UNICODE_TODECIMAL (C MDEE%K), 116
Py_UNICODE_TODIGIT (C MDE¥K), 116
Py_UNICODE_TOLOWER (C MDBA%), 115
Py_UNICODE_TONUMERIC (C DRE%K), 116
Py_UNICODE_TOTITLE (C DRE%K), 116
Py_UNICODE_TOUPPER (C D), 116
Py_UNREACHABLE (C ®=#0), 5

Py_UNUSED (C ®~¥Z0), 5

Py_VaBuildValue (C DBI%N), 65

300

]



The Python/C API, YJ—2X 3.7.17

Py_VerboseFlag (C DZEH), 182
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Py_XINCREF (C DBA%), 25
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PyBUF_FORMAT (C ®~¥#0A), 90

PYBUF_FULL (C ®<Z0), 92

PyBUF_FULL_RO (C ®<%0), 92
PyBUF_INDIRECT (C @< % 0), 91

PyBUF_ND (C @< % 0), 91

PyBUF_RECORDS (C M2 0), 92
PyBUF_RECORDS_RO (C @< 0), 92
PyBUF_SIMPLE (C' ®Y & H), 91

PyBUF_STRIDED (C ®<%0), 92
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PyCode_GetNumFree (C MREEK), 153
PyCode_New (C DBA%I), 153
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PyDict_Delltem (C D), 144

PyDict_DelltemString (C M), 144

PyDict_GetItem (C D), 144
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PyDict_Keys (C DBE%), 145
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PyDict_SetItemString (C DEEF), 144

PyDict_Size (C D), 145

PyDict_Type (C DEH), 143

PyDict_Update (C DR#K), 146

PyDict_Values (C D), 145
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PyEval_EvalFrame (C ORE$), 23
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PyExc_AssertionError, 39
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PyExc_ConnectionAbortedError, 39
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PyModuleDef.m_name (C DX NEH), 156
PyModuleDef .m_reload (C DXV NEH), 157
PyModuleDef .m_size (C DX Y/INEH), 156
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PyObject (C OF—%H), 218
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PyObject_AsWriteBuffer (C D), 96
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PyObject_Call (C D), 75
PyObject_CallFunction (C M), 75
PyObject_CallFunctionObjArgs (C D), 76
PyObject_CallMethod (C D), 75
PyObject_CallMethodObjArgs (C DEEH), 76
PyObject_CallObject (C D), 75
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PyObject_DelAttr (C DRIH), 72
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PyObject_GenericGetAttr (C DEEE), 72
PyObject_GenericGetDict (C DEA%), 73
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PyObject_HEAD_INIT (C ®<%0), 219
PyObject_Init (C D), 217
PyObject_InitVar (C D), 217
PyObject_IsInstance (C D), 74
PyObject_IsSubclass (C D), 74
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Py0S_setsig (C D), 44

Py0S_snprintf (C D), 65

Py0S_stricmp (C D), 67
Py0S_string_to_double (C DBH), 66
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PyParser_SimpleParseStringFlags (C DE#), 21
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PySequence_GetSlice (C D), 82

PySequence_Index (C D), 83
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PySequencelMethods.sq_repeat (C DX /NEH), 246
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PySlice_New (C DBEE%), 164
PySlice_Type (C DEH), 164
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PyState_RemoveModule (C DBA%X), 162
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PySys_SetArgv(), 183
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PySys_WriteStderr (C DBA), 47
PySys_WriteStdout (C M), 47
Python 3000, 268
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PYTHONMALLOC, 206, 213
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PyThreadState_Swap (C D), 192
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PyTuple_Pack (C DEEE), 138
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PyTuple_SET_ITEM (C DBE%), 139
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PyType_GenericNew (C D), 98
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tp_iter (C DXYNEE), 237

tp_maxalloc (C DX VNEH), 244
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PyUnicode_EncodeUTF7 (C MEA%K), 130
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PyUnicode_FromEncodedObject (C DBI¥), 119
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PyUnicode_TranslateCharmap (C DE#), 134
PyUnicode_Type (C DEH), 112
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PyUnicodeDecodeError_GetObject (C MDEEE), 37
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PyUnicodeEncodeError_SetReason (C D), 38
PyUnicodeEncodeError_SetStart (C D), 38
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PyVarObject_HEAD_INIT (C ®¥%0), 219
PyVarObject.ob_size (C D AXAVINEH), 227
PyWeakref_Check (C D), 167
PyWeakref_CheckProxy (C D), 167
PyWeakref_CheckRef (C DEE¥), 167
PyWeakref_GET_OBJECT (C M), 168
PyWeakref_GetObject (C MEAH), 168
PyWeakref_NewProxy (C D), 167
PyWeakref_NewRef (C D), 167

PyWrapper_New (C DOEE#), 164

Q

qualified name, 269

R

realloc(), 205
reference count, 269
regular package, 269
repr

HAAHEE, 73, 230

S

sdterr

stdin stdout, 184
search

path, module, 14, 183, 186
sequence, 269

FITTTU R, 107
set

ATz ok, 147
set_all(), 9
setswitchinterval() (in module sys), 189
SIGINT, 35
signal

EYa-I, 35
single dispatch, 270
SIZE_MAX, 102
slice, 270
special

method, 270
special method, 270
statement, 270
staticmethod

HAAHEEE, 222
stderr (in module sys), 196
stdin

stdout sdterr, 184
stdin (in module sys), 196
stdout

sdterr, stdin, 184
stdout (in module sys), 196
strerror(), 29
string

PyObject_Str (C function), 74
sum_list(), 10
sum_sequence(), 11, 12
sys

EPa-Jl, 14, 183, 196
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SystemError (built-in exception), 155, 156

T

text encoding, 270
text file, 270
tp_as_async (C DX NEH), 230
tp_as_mapping (C DX NEH), 230
tp_as_number (C DX /NEH), 230
tp_as_sequence (C DX VNEH), 230
traverseproc (C OT—4E), 251
triple-quoted string, 270
tuple

FTTTUk, 138

fHAHAHRM, 83, 143
type, 270

7oV, 6,97

#HHAHBEE, 76
type alias, 270
type hint, 271

U

ULONG_MAX, 102
universal newlines, 271

V

variable annotation, 271
version (in module sys), 186, 187
virtual environment, 271
virtual machine, 271

visitproc (C ®F—%E8), 251
E%, 257

5|18 (argument), 255

VA

Zen of Python, 272
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