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CHAPTER 1

#J774 Python 18 I =X R 8% /1 1fT 645 C il C++ B85 RELITE AR g 77 Python E(i#s. 3% APL[FIfEA] 1]
JA C+, HENEEE L, 1% K HARE Python/C APL. {§if] Python/C APLATRIRAIFIF A, 25— e [Els
& H RS 9% AR 45 S SE R 5T Python B C B, & AT RE R I WA IINE . 28 R 24
K e R i Python fEEIBARA 5 5 T 52 0408 7 70 e I R sX  AB(E] embedding (1x A:X) Python.

A 5 P TRLAL e — A 3 A 2 PR i A, P [k (cookbook) | D7k ARA R, A A T H AT AYE—ERE
B EE Bz, AR R0 Python ik A S HARME I FECr, (Hi A Python B FEEIAE 40 5]
PEFCARERAT B

ARk AR 2 % 5C Python, # 2 APL s XUERZMRA MAY; BLAh, KUK A Python (i I R (R 75 2
P it B e SR UL, DN AE B RUR Python i AT R R i K A 55 0 e P RE 2 W e

1.1 BREE

AR TE AR S 85 58] A CPython ity C FEsUHS, (R BURAT PEP 7 i 36T B IAEIE . 63 IR EDIRR I
Python MZAS IR , 5 SLFGHAHR T . SHRMRE TGS = SRS, IR LREE R, RARIA A
JF M ERR 4 Python.,

1.2 S| A\#E3 (include files)

/] Python/C API g fiT A7 kit . ZUIEVRIE A2 SR DA T B A T A E AR AR XS g LA

#define PY SSIZE_T CLEAN
#include <Python.h>

E R A5 A AT BERE: <stdio.h>. <string.h>. <errmo.h>. <limits.h>. <assert.h>
Fl <stdlib.h> (WIEAH).
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fii(E):  Hjit Python T RE € i 58— LL @ i B R A% PSR BEAR (Y TE R FLES (pre-processor), PRI AR 4 A TE
FIAMEMTEMERRBIE Z Bi5 A Python . h,

BEED| A Python.h 2 Hi#REiE3% PY_SSIZE_T_CLEAN, A BIWEEWEN, a2 brg s 5 #
18,

P 7€ #67% Python.h b LG T R4 R (53 ShZ s AR ERTRAR G| ARUBRSN) HREAT Py Bk _Py B DA
_Py BREARY AR Python SEIEERSMEM , EsCmms s AIERI . Aiisn B2 A EG TR B ik .

;o RS AN ST AT DA Py 3 _Py BHEAM A RE . & Srall e s W, [E)fE R R e
K2R Python fitAs Ly I REAEME , 35 LERCAS W] AE @ 3 LATE LY T AR — B EE R HiAth A4 7

2 GE A 38 55 8 Python — 2 22 %, #F Unix EBEf {7 it H [F) prefix/include/pythonversion/ #l
exec_prefix/include/pythonversion/, HH prefix fil exec_prefix @] Python [{) configure
[EIAS WA E 2 UE 3%, version 2 '%d.%d' % sys.version_info[:2]. FF Windows |, 1EEHZZ3E7E
prefix/include W1, HP prefix 23848203585 (installer) Y448 H .,

| AKEEE, SR (WSRARE) B ECE iR 05 ] A BRI AL (search path) 1, &40 H [EICE %
R L, REMA #include <pythonX.Y/Python.h>; EEELFHEE [, prefix |
LTS IR E K H exec_prefix -G R,

Coot M HMETERE, [ APT 52400 C Az, IBEFAGH MMM A 1 BRI extern mcr. L, J
FHATLEFTAEPBL IR I G Cre 1) APLL

1.3 FHANESE

Python f25EAE HEFE T & MG HWE L, KEWERAETMA BT (Flinry RETURN_NONE), H:
PR ) T HAR . DAFEAR—E R 5 5.

PyMODINIT_FUNC

Y AR Py Init HIIAREL. BRBGRIEIZRAESN Pyobject*. %R T 16 Ir KRRk
e R R, FEEN C++ B ERECH TSN extern "C,

WAL PR At 248 Py Init_name, FHH name @HHAFR, I BN AR SO @ L E—E
static Wi, fli:

-

static struct PyModuleDef spam_module = {
PyModuleDef_ HEAD_INIT,
.m_name = "spam",

bi

PyMODINIT_FUNC
PyInit_spam(void)
{

return PyModule_Create (&spam_module) ;

}

Py_ABS (X)
Il {3 x [EVEH
TE 3.3 BUHTINA.

4 Chapter 1. 4}t



The Python/C API, [ 3.11.13

Py_ALWAYS_INLINE
2R g e 2 A DA TE 2 (static inline function), 4 a8 ] PAZM & EEE N AR .

TESS R BRI @ Python I, BT MR AE MEREZLR IV E R 1T (Eeit. filin, MSC
TE BB B A e A

H H ] Py_ALWAYS_INLINE #5550 [E 61T [Elpk 2T i @ S 80E 2200 veag (B anfe=Xas Ao/ hgn) .«
TE AR ST TT T, At 0 35 LU B B N BRI

2R Python 2 FEIR BN ERY (B)E LT Py _DEBUG %), WPy ALWAYS_ TNLINE J5REAMEATAT
Fif.
‘BZELE R B E R E mipis e . e

[static inline Py_ALWAYS_INLINE int random(wvoid) { return 4; }

T8 3.11 OB A
Py_CHARMASK (c)

5 s ZE RS [-128, 127] 5 [0, 255] & E R Focsi i, SMEL e ¢ #EE unsigned char
[] {8

Py_DEPRECATED (version)
HEH R CE R . EARU BRI T .
-

[nyDEPRECATED(3.8) PyAPI_FUNC (int) Py_OldFunction (void) ;

16 3.8 WUIEEE: HTR T MSVC S04,
Py_GETENV (s)

JHUR getenv (s) , EARFEMAS LEIET -E (RIUREE T Py_TgnoreEnvironmentFlag)
Hil[u] {8 NULL,

Py MAX (X,y)
[l = My 2 MK ME
TE 3.3 U A

Py_MEMBER_SIZE (type, member)
DA TCAHIE) BELA [m] B 45 1 (type) member B/,

1 3.6 BUHTA.

Py MIN(X,y)
MIE = Fl y Z W/ ME .
5 3.3 BUBTmA.

Py_NO_INLINE

HEHmA A g, eEST CHEERHEE: BRERARRXMEN LTO+PGO #EMAH (FE2
bpo-33720) .

I

[Py_NO_INLINE static int random(void) { return 4; } ]

e 311 BOFTIA.

1.3. FAMER 5
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Py_STRINGIFY (x)
¥ < #FF C 8. il Py_STRINGIFY (123) &r[n|fH "123",
1E 3.4 BUHTIMA.

Py_UNREACHABLE ()

EARR R R P AR A IS AR Y, S A DL I, BIANTE case B EIAE T HTA T RE(E Y
switch BRI default: Fhj. FEARWAEAEEENENY assert (0) X abort () MM HHIE .

TR (release mode) ', ELAEHE Bl S s e AL U, BV G AT BH AR AP IR U 1 15 . 191
ez EERIESARA R GCC il __builtin_unreachable () KRE/E.

Py UNREACHABLE () HJ—{H M2, 1EH— AN EEERZEHE Py NO_RETURN =2 I
AR

U SRR A 2 A A MRS P BB AEAE R R ) R P AR, RIS AR . i e IR PR A e 1 T
FRGTRF Y [ TR A E (. A EREER, S SR R AT I o A SR A ] R R
WM Py _FatalError().

15 3.7 CHT A

Py_UNUSED (arg)
A E R pR 2K R R B B 2 MDA B AR AR B . B0 int func(int a, int

Py_UNUSED (b)) { return a; }.

TE 3.4 BUHTNA.
PyDoc_STRVAR (name, str)

s —fH 4 [E name RYSEHL, W ATESCFFER G T . 2R Python 2 AEEIA U7 A3 iy i F
A =

W PEP 7 H1 M, (il pyDoc_ STRVAR FEEISCHFH Al PASTIRAE I SO e 1 5 [E) T 72 2 Python.,
Hafl:

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

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

}

.

PyDoc_STR (str)
(4 5 B 7B ST — (SO ER R SO R A F R ST 25 7
W PEP 7 HFRIH, i f PyDoc_ STR $§5E 753 DAL R AEEIA SO R & Python,
H#ifl -

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

bi

6 Chapter 1. 4}t
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1.4 P, BEFnLBHE

K £ # Python/C API iR AR — {5k 2 15| #A M BEE) Pyobjece WEEE, HAER—MigE,
17— 27" AT 7L Python ¥ FIHERS (opaque) &R HIE], fivfE K Z#IEEI R, Python 357 LAKH R 5 2
JEFLFTA Python HFAYE) (FIANBAA . VE MR ANS | SELE) , e s i B C BERFR. %
-G () Python 4 (- ERAFAE A HERE (heap) W2 AR7KE A G APy Ob ject BN A B st s ok [Fle s,
REREHA Pyobject* PSS . M—MOISNEREW 1 R EMERREREE, KMy 2F
fl&pyTypeobject Yff.

fiiA5 Python ¥4 (L% J2& Python #88%) #RAT—HZL[E] (type) FlI—1H 2 WEHHL (reference count), —{AHF1Y
HEEE T e ERE Y (Fan— M. —@ list si— A e R E; BHELHE, #FR
types) . SHRAEHEEITFMBIE], #A4 M EERmEY RSB R IE: flan, 2 (BMES) *a* 5
B 1452 Python list ¥f, PyList_Check (a) [FIE.

141 28E5#

SR Bt AR SR OB TR NN R OF BAAE R RIAR ™ )  ESitBEa 208
[ (R 3t K — X R AT T strong reference, X EEHB T DA — ARG, AT e SR (EES) CARE,
R R C BB AT . MR G I G strong reference BERERLT (RIHBHTHEAEHZE), %
SRS BEH A AR S A S o 25 T, WSRO SE5 | o AN X H A X 52 5 |
i, XX RO A AL, K. (FEIX BT 2 R AH E5 | e AR 2AN ;  H Bl ok
I, R CRELXRE )

X EI R R 2 B AT EAE . B LR M Py_INCREF () ZERKBOS LS H  (RILES]
EOm—), MMy _DECREF () ZKREEIN (RILESIHITEE—) . Py_DECREF () %L incref 7253 7%
B2, FRNELFRAD] TSRS BRGS0 as . Boils 2 — B, BaSENS
FIZRBIZE R R . MRS R E SRR, g3, MRrE T RBM RIS 2 AOTROT 4 a5 i oA
KRG, IR AL b8 E . 5IURTHEOR S AR 1 TR B E a5k
PANAE R AR E B R (3% sizeof (Py_ssize_t) >= sizeof (void*)). HI, 5IHITEL
) 1 A AT B B A

B BN S 1R 10 X GBI SR A B A strong reference (RISEING I HITED . BlIG B, AR R
KPR XTI T RO SN —, 1002478 BB T HAE I 5 T RO S8 — . Ak, XPRF LA BT
I, FreAs a5 U EOF B S o B S TR0 ME— FE S NAE T I BT A8 B4 ) 0 R At T DA 1
XEERENL . A BERAVINTE 2 A — R R 5 S AT AL R AR, A 2 Bl 3R —
A strong reference (RISEINGI IO LGV BOEIN —FEZAE DUR M RN N SR L b 45 1 AR
B C pRENT X 28 pR A CAE Python FREE I s 8 FIALA] & CRUEAE R RIS A — A5

SR, — 8 DL BE BIE 2 MBI 3 R O S AE AN SR EBGHT S | 18 D0 K AR B — B [e] o A~ HAb g vT
RETE LR R MAN R R IRzt 5, BERGXANE1H, H T ieRds Bl R . BIERGRAE T/ UL ERNEAE
T] GE Mt (LR Y Python fUALSRMGX 285 A — KRB RF IR Py_DECREF () WEIEIHF, FHit
JUTARA B EA A TEAE T S

AN R Az B EE (Z4FRPA PyObject_, PyNumber_, PySequence_ B PyMapping_ Ff3k
BORRE) o X BEHRAE R R HGR [ X SR B — AN Hr i strong reference (BIEEANS | FTTED . X5 & H 7%
EAESAREE R 2 JG Py _DECREF ()5 XRPMBAIRBRs fE > 1A H 2% .

14. . BOFIREHR 7
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SRFBFAER

Python/C API H s 05 | FITTER I 2 718 Pra sORIERE . BT AU XBREIS T, AR S (R
REWAINA - BAERSMILE). “IH—A5 I BIRE YA 25| w1 5 EIf A Py_DECREF.
Jr G AT AR RS, X WA 42 52 3% 5 | A B AR A E R 75 22 B i L A s 8 H Py_DECREF ()
B Py_XDECREF () IR E - SRS X N TE GEFE LA HMA ) . 4— A RmEekes| A i
AREEA IR A T, AR A S —A #1095 o 4RI GRS, WP 72 S AX A5 H . Xt
Fborrowed reference He AN TR BATAN R SMELE .

RS, FIFI AR AEA YR 2 I, AR RENE: s BRI (sreal) PIfFIN2 IR, KA. B
2 IRBERE IO 2 AR AR, ZRUBE BB %2R, ERRAHSEaR.

RAE R GBI MEEAEENGIINEPyList_SetItem () MPyTuple_SetItem(), BEFEH
THIEHMN2E ((HARRREIEH FER tuple 5% list (92081 ) . HIEAG 26 B S AP 4534 1 (populate)
tuple B, list (Y218, =2k BLERILIE; BN, #57 wple (1, 2, "three") (KA PALNF Fins
(B RS R i 4 3 7 R R R ) |

PyObject *t;

3);

t, 0, PyLong_FromLong(lL));

t, 1, PyLong FromLong (2L));

t, 2, PyUnicode_FromString("three"));

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

EEPyLong FromLong () €A 2, ErEIgiryTuple SetTtem () REHL. ANSRARAEHE B
F—E W, EAE T2 REE, a2 Bas Bk 2 mifli Py INCREF () SRS —{H 21,

ff A% o [B), PyTuple SetItem() & 3% & tuple YH H 19 *F — 4 ¥; PySequence_SetItem()
Mpyobject SetTtem() FE[EE B, tuple J&—7f A A % (immutable) ()& R} BI[F], /R MERZ H ¥
R E O tuple (i Py Tuple_SetTItem ().

APAMEF PyList_New () flPyList_SetItem () #id N E TN FER S RFE XS

{ELRRAE B MR AR TP R/ B ) 25 2 9 SR S RN tuple 1 Tist, 45— R 5k Py_Bui 1dvalue () W]
uﬁcﬁ@jﬁﬁﬁ%%#,mﬁmmmmmgo%mtﬁmm@ﬁﬁ%mumu?ﬁﬁﬁﬁm(gﬁg
T )

PyObject *tuple, *list;

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

TEM & A Pyopject_setTtem () SRR WAIMGEZ AMATIA, HAKS LB AR AR
WRRE. FEXAMEOUS , ENTHES I AT ST, ORARAN D THES | EEE MR — A8 51
(“LREBAMIC) o B, XA RECRIIR (SLhr ERATATRIALFA) iR 2 B BC S 2 r 4 H

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 = PylLong_FromSsize_t (i);
if (!index)

return -1;

(T —T0
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HEHEE—5)
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;

}
Py_DECREF (index) ;

}

return 0O;

}

oF 2 A A HS BTSR[] BE SRR 3 K Z 8 el U 2 IR U3 R 8 3% 2 IR Br g REE AT, B3
ZEY 2 B E X FHRZ2 BT RE. FREEE: ERZEET, [bE A Y42 B ST
), WHESRN 2B EEZYIME-—2 8, HILEEY 2 B8 KR, Wpyobject_GetItem()
fipysequence_GetItem(), #JEMBIME—MHZE (FFn 2 KE2BYIEE).

FEEA R EE RIS %Eﬁ A1 b5 =X ] e 1) 22 R LB ED AR IR W6 41 e =X - 31 & (plumage)™ (1E[E15] %
1R3F & H X g2 AE) * RgEAe! WL, WRIRHERPyList_GetItem () # list PHRE—HIEH ,
WAREHA LS - fﬁﬂn% ﬁH%PySequencefGetItem() e IF)— list B R A IE H  (ELIA 165
SERFHEIE B, RHEE S s B R EY I 2 R .

PATR S #E50, [EVR]ande o ol CRGHS— (ERE 0 lise hIE H IWARR; — KRB PyList_GetTtem(),
{Aﬁﬁﬂ%PySequence GetItem():

long

sum_list (PyObject *list)

{
Py_ssize_t i, nj;
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, 1); /* 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, 1i);
if (item == NULL)

BT —T0
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EHE—5)
return -1; /* Not a sequence, or other failure */
if (PyLong_Check (item)) {
value = PyLong_AsLong (item);
Py_DECREF (item) ;
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;
total += wvalue;
}
else {
Py_DECREF (item); /* Discard reference ownership */
}
}

return total;

1.4.2 B[

A DB AR H Al i R (EITE Python/C APL iR SR KZ HU2 i iy C 24E), M int. long.
double il char*, —SEAEHERIFI A A 1) A BT RE 4 Y o s 08 1 1 24 (D e e (E)
%, BRI AR RARE S . 5 2B M s

type Py_ssize_t

& FHa5E ABL — (R 9E i B[R], #if5 sizeof (Py_ssize_t) == sizeof (size_t).C99
B HIEE FE AR (size_t 2T SREAIE]). A BIFF A, 552 [E PEP 353, PY_SSIZE_T_MAX
2pry ssize t BEEKIEHE.

1.5 Bish

TR AR E SR, Python BREE it LR SR PG AN R IEBAY BISME B By LR AR, SRR (R
AR IR, RIS, R E M EEEE Ry, AR M 0] (stack trace) U1 4
ik

ORI, S C BREEE R, sEptadr R R BN . BRAEE s SCiF S IR ], 5 11l Python/C
APL A T4 e s T DA |8 B8 . Sl — (e B I S, B gsuE —Mmpilsh, BEEEHA Ty
28, El s Rt . GURES DL, EEfe s 2E2 nvuin AR -1, BERSR
Al AT, A7 28 ek X [0 AT AR true/false S528, false TRt WA RN ]I HER) S5 5 7R &
B E A AR A, TSRS PyErr Occurred () WIMERIEEERE. 12 L0 MR e WA A 30 B SC
G

5 iR S e R (EI3U4 T 46 00 775 25 [H] (per-thread storage) Hr#fEsl (G AH G ATE AE3U7 46 I8 1 R = v ) 4
WAFRES ) o FATEE T UR R AR BE . — BB s R B A B4, R PyErr Occurred () W R
ttrE— B EOI NN, e RMEE G ANEE RS 2 IR, SR NULL. 3 B AMIR e R
fRZ&: PyErr SetString () jedxi AN (EEAREEAN) SEBIMREREX, WiryErr Clear ()
& I AGEBR B AR RE o

SEREMIBISSR G d =8 (BT DAE) NULL 1) P ORAEn: AR RAE), S RER B SMERI ] ELEHR sys .
exc_info () [ Python F R EAMFE R &5%; H2 B MEARHMIFE: Python ¥ /<H Python try ... except
PO A B fe 42— BISE, 1 C TG A BIAMIR REAEAEBISME C pR X R Ry 77 7E, FLEI'E F1E Python {if
JUALES H SR R, B &R B LRSS sys . exc_info () FIHRFIRA.

ATERL, A€ Python 1.5 G4, f¥ Python F2xURS A7 UG SR fE 1 # %8 H S IR BA T 48 20 42 7 v e P sys .
exc_info () B\, Wl Python FEsCHGH T T4 BISMRAE. LLAL, WIREAFIR SR RE 5 vk sl 540
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BT EML, R OGS 15 A R SO AT AR HA T AR R B AR BE AR T B L 2 R B iR e . & AT
PAB 1E M5 71 i B A Hh i RLEE R, B Lbeh R e A M RN 3 T IEE R Bl S R BiE
5 [l ] P o HEEDY (stack frame) 22 FR AW CEEDD T 38 5 AN T 20 AL ey [ENAE = .

PR, b — i b R TS AT B 1 e B R AR A i e R 55 188 T 50, s, Al
PIAMREERA ERIFE . EEZEETHA WMy, BRE-Esdnes, HEREZRE
F—fAGISh - e MG [ F1 5, [EE B R i D s A 1 2 A

FHi sum_sequence () 7R Bl ARG HREHAL KA TRIEAB] 1o AT 185217 B FiAs I 2 4

DRI AT ZH B BT RIS B EUR R T — S D B . ¥ 58, O T3 EER Python 11
ZYGIRESE, AR T Python fTHS:

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

item = 0
dict[key] = item + 1
TR R C R

int

incr_item (PyObject *dict, PyObject *key)

{
/* Objects all initialized to NULL for Py XDECREF */
PyObject *item = NULL, *const_one = NULL, *incremented_item = NULL;
int rv = -1; /* Return value initialized to -1 (failure) */

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

/* Clear the error and use zero: */
PyErr_Clear();
item = PyLong_FromLong (0OL) ;
if (item == NULL)
goto error;
}
const_one = PyLong_FromLong (1L);
if (const_one == NULL)
goto error;

incremented_item = PyNumber_ Add(item, const_one);
if (incremented_item == NULL)
goto error;

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

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

(BT —H
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HEHEE—5)
Py_XDECREF (const_one) ;
Py_XDECREF (incremented_item);

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

}

BEGTRETE CETHE M goto Bk KR! BMIR T APyErr ExceptionMatches ()
MpyErr Clear () HEHFF RGN, PAKVPAPY XDECREF () HECE T #EA Bl REE NULL (92 18 (3
HARHM X' Py_DECREF () #EiB | NULL 2 BRF € 978 ). EEMZ, HRRAAHEA 102 IR0 8 B v)
idil [;J;;I{I}J PAREHCAEENEAIVERT s FkEH, BRI E -1 (%), EHEHAELERE — R 8 h#%
F B

1.6 #& A X Python

HA Python BLEeR iR AE (M AN SIERHMEE ) 75250 —HE ZEH 2 Python LS ] 4G b 8157
B . BRI R T RE H BB E B s BA L R 1 T .

HEARBHIRIL R R R Py _Tnitialize (). B GHIRL A WRAMSANE, EE7EBEEA builtins,
_main__ Ml sys. EEGVHMBHERBE (sys.path).

Py Initialize () Ak [[EAE|#513% (script argument list) | (sys.argv). WIERRYEIFEEFTIY Python
BAMTF LMY, HWEREPyConfig.argy flPyConfig.parse_argv, igfPython #1451ELE .

HERZHAS . (FFEZAE Unix fil Windows I, [FVEAIEINGA ANIR]), Py_Initialize () €rfik Python pf
=R A Python B e T34 TAR 200 7 B 185, (EVRRAB L SHER VM Python s vl A T4 28 000 B 1 Bpe (s
TAHH A R AR . B HREAIHE), & & 7E shell a8 RIS (BB H PATH) F#F 4 [E python
R RS, [EE R HE AR A4[E 1ib/pythonX. v iy H EIRAH S & .

Bian, WIRAE /usr/local/bin/python H148F| Python Rl THESE , EAHERERZHEA R /usr/local/
lib/pythonXx.y Hi. (S LB M4 E M HEEN 2 [HEH# (fallback) | (7, 7€ PATH H 4% A 5| 4 [F)
python BRI THE LT . ) T 5 7T DS i o o PR e S K 25 04 7(E) PYTHONHOME , 53 i i
PYTHONPATH FEAZME B AR Wi T 4 A A H EL

MAWEHRAERXTPLIEBAENE WPy Initialize () Z 8 FEIY Py_SetProgramName (file) 2K 5|
W K. FIEE PYTHONHOME {3 4% % % & [F) H PYTHONPATH /5 4 4 A 76 A7 E I A8 MY w1 . 7% %2
TN EN AL EBEIEE WPy _GetPath (), Py _GetPrefix (). Py GetExecPrefix ()
Py _GetProgramFullPath () (&HPEFENE Modules/getpath.c),

W& 75 2 fE [F) [HUIY %) 44 4k (uninitialize) | Python. i 41, JE i 2 = W] GE AR 2 & 3 B9 46 (F K T
WPy Initialize ()) o AR B 52 i 1 % Python (it F [E1AE B4k Python 4} e AFC RS . & 1T
PAEENFIY Py FinalizeEx () RSERL. QN4 Python HHIE N WIMGILIRAE , Py _IsInitialized() &
[l 8 true. A BE LTI RENE 2 ERUAEBR I EE P A . @R Py _FinalizeEx () T €FEH Python
A B A RO R B H R A R O SR I B A R R R
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1.7 [RIEEE

Python W] DAYE B Al ] £ B 45 2K [E) ] 3 BB 40 AN e AL 0 3 AN, 8 S B A1 S e ST 3R B
(runtime) 3 HI & BA$Y (overhead), HMTEFRIEE T AEHEM.

Python JEA T BE[EIR A 1Y Misc/SpecialBuilds. txt EA—H A& S MBHMERNEEIIE, X
EZIBE2 MG, [EIRCIR IS IC AR RR S T2 B R R TR A AT B A B LA TR 4 M Rl i o
IR

Py_DEBUG
TEE LT Py_DEBUG WG I N gt 1657 A2 5 BT FRIY Python A48 . Py_DEBUG 7E Unix i

Bt 2l BN ——with-pydebug | . /configure iy KA. EHEALAE LR ) Python % &1
_DEBUG EHRJF il 24 Py_DEBUG 1E Unix 4k S, Zifas AR g

BT R S A RS AL, B EATESMOM A, F52(E Python [RETHEE .

FEFE Py_TRACE_REFS RIEIHZ B (2R #AM --with-trace-refs #IE). WHEEN, HiRE
i PyObject i m i 48 4 M 7 SR A A RO 08 B 7] (F]3% (circular doubly linked list). 473 it A
BE. BHEEEHATE BTS2 R, (ERERET, S A7 B R i A Bk ) 2 42 . )

HHELZHMER, #52([E Python [FIATEEAT K T Misc/SpecialBuilds.txt,

1.7. REESE 13
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CHAPTER 2

C API IBEE

Python (] C API it S 7E [0 (2 FH A Vg PEP 387 v, BfESR C APL & B2 4 UCEERAS (B ANAE 3.9 %1 3.10)
M8l , (HRZ WA R EF RS A A Y, R FURIMARY APL. BT APT s (EIf: AP {475E1 3
R o R RE IR A T

CPython ff W IR —HERIBE 1 (ABL) AT DABS RO A ) LA F 362 (LEDMMIRIr R G ol o, 20
FIUF G EFA ). B, £ Python 3.10.0 HERAfLELLE T 3.108, SLZIRA, EXHT 3.9.x Fi
3.0 1x 7R BB %

M R 81 4 R 2 FA4 API (private API), 42 _Py_InternalState, H{Hi{EHiT iii4s (patch release)
AT R R, A AT

21 BEMEAEAZEMLSE

R I, AR RIHe T &, H32FR APL AR ABL %1 API H R A FYEESBE & 3540 [R] B9 /E -5l
AR Python 45,

2.1.1 ZpR C API

Python 3.2 5| AT %I API, ‘B j2& Python [fj C API f)—/F4. HAHZ MR APL Y @ nl DA—k gniRlidE T
Z A Python JjiA . 2[R APL [N 2 4o F Ao
Py _LIMITED_API

AT Python. h 2 Fi @ FUL E AL DASESE HLH 32 APL, [EJ#kiE3Z 2 API 4%

5 Py_LIMITED_APT & XK SARMY SR I SCREAY 5 ik Python JiUA I PY_VERSTON_HEX W{H. ¥

6 J0 T F G 2R BV RS T A48 5 A TF AR ) A Python 3 AR, I R BIZ ARy 1E s | AR
325 API.

BHE B PY_VERSION_HEX E 4, AUIEIL (hardcode) Fr/MRER A (U4t 2 Python 3.10 1)
0x030A0000), PAELESEH A A Python MR ASIES T4 s REA PRFF AR 2 1

15
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YRIE W] DAY Py_LIMITED_APT #E3([F 3, iZHL 0x03020000 (Python 3.2, 3| A T 32FR API fyRA)
AHTA

2.1.2 125 ABI

R BERE, Python ${it 1 —A 422 ABI: XFHERS Python 3.x IRAREFAA M — 4T .
T ABLALAE 2 [ APL ANATFIAT S, (HIB A& HARAF S BN, Ry STRFIRRAS 32 B APT I i) s 4

1t Windows _=, A2 ABI AR FEERZHHE] python3. A1 A RERE AR # R 3 URE , B4 python39.
dll,

TEHRLEF-45 I, Python AR EIM# LA abi 3 FEElAr A4 iyt B S (B4 mymodule.abi3.so), B
A R SER BTG RUER) ABL. FERIFLAEM N (BEITRTR) &k, NG 3.10+ 32 AP
BT G E AR AR Python Fr 424,

T5E ABI Hh i i Ay o xS VEE) R U S Python b2 pkal iy, AR IEEIE . 53 A5 &l 4
AR C FERFLAS (preprocessor) [EH «

2.1.3 Z PR API SEEFOERE

Z MR APIL 1 H A fe i 56 2610 C APL MEAT A W REIHEAE, {H ] RE ErPa IR AE -

BN, MRpyList_GetItem() WA, (HER (A4l BEESEryLisc e 17EM () [EIRTH, E4E
FEATAT AR, RIE)E mT AR List 9020 Ao e AR BEVE A 7

WREA E5% py_LIMITED_API, —2& C APl KU A B D E %, £ Py LIMITED_API ff
A, WM BEE Python ZORI MM B MR M ASE N, (H] AE ErFE L RE .

AN Py_LIMITED_APT &, W DAREMIRREMASHY) ABL #ii#s2 R APT %7€, J& il PASE 5% Python it
AMTERE, HEBRERAYE. (1 Py_LIMITED_APT ff L — T, W DATEREE A B e A ml ]
AT BB, S BRI 3EA Y Python iRASHITHEEATHUAS (prerelease).

214 ZPR APl X EEIF

W E M py_LIMITED_APT #F 47 4% iF & ik 58 & % iF 18 18 fiE 0% 3 &2 'R APl 8{i%2 © ABI,
Py_LIMITED_APT {U{LifiiE Xihsr, H—A APIiMUFEHANH 2, WHinE 5.
Py_LIMITED_AP T 3R i — 1 2 50 eIk Python fiiAS Hr 55017 5 | BORIE Y pRi X 5 4n—17 BH 4R

52 NULL EE)S | e, 7E Python 3.9 . NULL BU/ERFGESR AT, (H7E Python 3.8 1, 5| Hukik
B, HENULL B2 (dereference) HAE (crash). FH{BLAYT I H0E AT HAREE (struct) FORRINL .

f—ﬁl W E, %A EF Py _LIMITED_APT Ky, —Sb&EREMIN H Bi AN ergibam, RIfEeM2Zm APIf)—
R o
OB LE SRR, TR S DA SRR I AT A YK Python MUA IR 78, (B HLA5c i B S AR AR I A T

T Rk E AR I A (iR ) APLIYSCIT, A & 2 75 W A 52 iR APL. R A 5§ Py_LIMITED_API,
— SR B AT D (P AR R, N a) A B e,

TR, %R APIA—E e 7E Python 3.8 i {fi ffl Py_ LIMITED_APT 4T Sy i WA 2 I 7ol RE A
Python 3.12 17, {HA—ERELA Python 3.12 %438 . JRENEUNIRTERE ABLAAEFEE, #B4r 2R API o] fE &k
EHAE:
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22 FHRIBER

ABI HFEMEA (U T Python, BT B B 4 i . (IRZ UM IFAm b 45 . XfF422 ABI R HAR
Kyl , XEEHITE L T A PR ENTEERBT OS RAUMAL PRS2

R 5 E 1) Python 3571 3 #0H F AT HER R & T & LI rA Python JRASHS DA IHAR & ABI [ )y =08 E .
python.org FIFFLHE = i1 & 811 Windows Fll macOS Al f 15 i E].

2.3 ZFR APl BEI&

Rl 2 1% AP ALEE R T X 220

e PyAlter_Check ()

e PyArg Parse ()

e PyArg ParseTuple ()

e PyArg ParseTupleAndKeywords ()

e PyArg UnpackTuple ()

e PyArg VaParse ()

e PyArg VaParseTupleAndKeywords ()
e PyArg ValidateKeywordArguments ()
e PyBaseObject_Type

e PyBool_FromLong()

e PyBool_Type

e PyBuffer FillContiguousStrides ()
e PyBuffer FillInfo/()

e PyBuffer. FromContiguous ()

e PyBuffer GetPointer ()

e PyBuffer IsContiguous ()

e PyBuffer Release()

e PyBuffer SizeFromFormat ()

e PyBuffer ToContiguous ()

e PyByteArrayIter_Type

e PyByteArray_ AsString()

e PyByteArray_ Concat ()

e PyByteArray_ FromObject ()

e PyByteArray_ FromStringAndSize ()
e PyByteArray_ Resize ()

e PyByteArray_Size ()
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PyByteArray_Type
PyBytesIter_Type
PyBytes_AsString/()
PyBytes_AsStringAndSize ()
PyBytes_Concat ()
PyBytes_ConcatAndDel ()
PyBytes_DecodeEscape ()
PyBytes_FromFormat ()
PyBytes_FromFormatV ()
PyBytes_FromObject ()

PyBytes_FromString()

PyBytes_FromStringAndSize ()

PyBytes_Repr ()
PyBytes_Size ()
PyBytes_Type
PyCFunction
PyCFunctionWithKeywords
PyCFunction_Call ()
PyCFunction_GetFlags ()
PyCFunction_GetFunction ()
PyCFunction_GetSelf ()
PyCFunction_New ()
PyCFunction_NewEx ()
PyCFunction_Type
PyCMethod_ New ()
PyCalllter_ New()
PyCalllter_ Type
PyCallable_Check ()
PyCapsule_Destructor
PyCapsule_GetContext ()
PyCapsule_GetDestructor ()
PyCapsule_ GetName ()
PyCapsule_GetPointer ()
PyCapsule_Import ()
PyCapsule_IsValid()

PyCapsule New()

18
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PyCapsule_SetContext ()
PyCapsule_SetDestructor ()
PyCapsule_SetName ()
PyCapsule_SetPointer()
PyCapsule_Type
PyClassMethodDescr_Type
PyCodec_BackslashReplaceErrors ()
PyCodec_Decode ()
PyCodec_Decoder ()
PyCodec_Encode ()
PyCodec_Encoder ()
PyCodec_IgnoreErrors ()
PyCodec_IncrementalDecoder ()
PyCodec_IncrementalEncoder ()
PyCodec_KnownEncoding ()
PyCodec_LookupError ()
PyCodec_NameReplaceErrors ()
PyCodec_Register()
PyCodec_RegisterError ()
PyCodec_ReplaceErrors ()
PyCodec_StreamReader ()
PyCodec_StreamWriter ()
PyCodec_StrictErrors ()
PyCodec_Unregister ()
PyCodec_XMLCharRefReplaceErrors ()
PyComplex_FromDoubles ()
PyComplex_ImagAsDouble ()
PyComplex_RealAsDouble ()
PyComplex_Type
PyDescr_NewClassMethod ()
PyDescr_NewGetSet ()
PyDescr_NewMember ()
PyDescr_NewMethod ()
PyDictItems_Type
PyDictIterItem_ Type

PyDictIterKey_Type

23.
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e PyDictIterValue_Type

e PyDictKeys_Type

e PyDictProxy_New ()

e PyDictProxy_Type

e PyDictRevIterItem_Type
e PyDictRevIterKey_Type
e PyDictRevIterValue_Type
e PyDictValues_Type

e PyDict_Clear /()

e PyDict_Contains ()

e PyDict_Copy ()

e PyDict_DelItem()

e PyDict_DelItemString()
e PyDict_GetItem()

e PyDict_GetItemString/()
e PyDict_GetItemWithError ()
e PyDict_TItems ()

e PyDict_Keys ()

e PyDict_Merge ()

e PyDict_MergeFromSeqZ2 ()
e PyDict_New ()

e PyDict_Next ()

e PyDict_SetItem()

e PyDict_SetItemString()
e PyDict_Size()

e PyDict_Type

e PyDict_Update ()

e PyDict_Values ()

e PyEllipsis_Type

e PyEnum_Type

e PyErr BadArgument ()

e PyErr BadInternalCall ()
e PyErr CheckSignals ()

e PyErr Clear()

e PyErr_ Display ()

e PyErr ExceptionMatches ()
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e PyErr Fetch()

e PyErr Format ()

e PyErr FormatV()

e PyErr GetExcInfo()

e PyErr GetHandledException ()

e PyErr GivenExceptionMatches ()

e PyErr NewException ()

e PyErr NewExceptionWithDoc ()

e PyErr NoMemory ()

e PyErr NormalizeException ()

e PyErr Occurred()

e PyErr Print ()

e PyErr PrintEx()

e PyErr ProgramText ()

e PyErr ResourceWarning ()

e PyErr Restore ()

e PyErr SetExcFromWindowsErr ()

e PyErr SetExcFromWindowsErrWithFilename ()
e PyErr SetExcFromWindowsErrWithFilenameObject ()
e PyErr SetExcFromWindowsErrWithFilenameObjects ()
e PyErr SetExcInfo()

e PyErr SetFromErrno ()

e PyErr SetFromErrnoWithFilename ()

e PyErr SetFromErrnoWithFilenameObject ()
e PyErr SetFromErrnoWithFilenameObjects ()
e PyErr SetFromWindowsErr ()

e PyErr SetFromWindowsErrWithFilename ()

e PyErr SetHandledException ()

e PyErr SetImportError ()

e PyErr SetImportErrorSubclass ()

e PyErr SetInterrupt ()

e PyErr SetInterruptEx()

e PyErr_SetNone ()

e PyErr SetObject ()

e PyErr SetString()

e PyErr SyntaxLocation ()
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e PyErr SyntaxLocationEx ()
e PyErr WarnEx ()

e PyErr WarnExplicit ()

e PyErr WarnFormat ()

e PyErr WriteUnraisable ()
e PyEval_AcquireLock ()

e PyEval_AcquireThread()

e PyEval_CallFunction ()

e PyEval_CallMethod()

e PyEval CallObjectWithKeywords ()
e PyEval_EvalCode ()

e PyEval_FEvalCodeEx ()

e PyEval EvalFrame ()

e PyEval_ EvalFrameEx ()

e PyEval_GetBuiltins/()

e PyEval GetFrame ()

e PyEval GetFuncDesc ()

e PyEval_ GetFuncName ()

e PyEval_GetGlobals ()

e PyEval GetLocals ()

e PyEval InitThreads ()

e PyEval_ ReleaseLock ()

e PyEval ReleaseThread/()

e PyEval RestoreThread/()

e PyEval_SaveThread/()

e PyEval_ThreadsInitialized()
e PyExc_ArithmeticError

e PyExc_AssertionError

e PyExc_AttributeError

e PyExc_BaseException

e PyExc_BaseExceptionGroup
e PyExc_BlockingIOError

o PyExc_BrokenPipeError

e PyExc_BufferError

e PyExc_BytesWarning

e PyExc_ChildProcessError
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PyExc_ConnectionAbortedError
PyExc_ConnectionError
PyExc_ConnectionRefusedError
PyExc_ConnectionResetError
PyExc_DeprecationWarning
PyExc_EOFError
PyExc_EncodingWarning
PyExc_EnvironmentError
PyExc_Exception
PyExc_FileExistsError
PyExc_FileNotFoundError
PyExc_FloatingPointError
PyExc_FutureWarning
PyExc_GeneratorExit
PyExc_IOError
PyExc_TImportError
PyExc_ImportWarning
PyExc_IndentationError
PyExc_IndexError
PyExc_InterruptedError
PyExc_IsADirectoryError
PyExc_KeyError
PyExc_KeyboardInterrupt
PyExc_LookupError
PyExc_MemoryError
PyExc_ModuleNotFoundError
PyExc_NameError
PyExc_NotADirectoryError
PyExc_NotImplementedError
PyExc_OSError

PyExc_OverflowError

PyExc_PendingDeprecationWarning

PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_RecursionError

PyExc_ReferenceError

23.
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PyExc_ResourceWarning
PyExc_RuntimeError
PyExc_RuntimeWarning
PyExc_StopAsynclteration
PyExc_Stoplteration
PyExc_SyntaxError
PyExc_SyntaxWarning
PyExc_SystemError
PyExc_SystemExit
PyExc_TabError
PyExc_TimeoutError
PyExc_TypeError
PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError

PyExc_UnicodeError

PyExc_UnicodeTranslateError

PyExc_UnicodeWarning
PyExc_UserWarning
PyExc_ValueError
PyExc_Warning
PyExc_WindowsError
PyExc_ZeroDivisionError
PyExceptionClass_Name ()
PyException_GetCause ()
PyException_GetContext ()
PyException_GetTraceback ()
PyException_SetCause ()
PyException_SetContext ()
PyException_SetTraceback ()
PyFile_ FromFd()
PyFile_GetLine ()
PyFile_WriteObject ()
PyFile_WriteString()
PyFilter_Type

PyFloat_AsDouble ()
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e PyFloat_FromDouble ()

e PyFloat_FromString ()

e PyFloat_GetInfo()

e PyFloat_GetMax ()

e PyFloat_GetMin ()

e PyFloat_Type

e PyFrameObject

e PyFrame_GetCode ()

e PyFrame_GetLineNumber ()

e PyFrozenSet_New ()

e PyFrozenSet_Type

e PyGC_Collect ()

e PyGC_Disable ()

e PyGC_Enable ()

e PyGC_IsEnabled()

e PyGILState_Ensure ()

e PyGILState_GetThisThreadState ()
e PyGILState_Release()

e PyGILState_ STATE

e PyGetSetDef

e PyGetSetDescr_Type

e PyImport_AddModule ()

e PyImport_AddModuleObject ()

e PyImport_AppendInittab ()

e PyImport_ExecCodeModule ()

e PyImport_ExecCodeModuleEx ()

e PyImport_ExecCodeModuleObject ()
e PyImport_ExecCodeModuleWithPathnames ()
e PyImport_GetImporter ()

e PyImport_GetMagicNumber ()

e PyImport_GetMagicTag ()

e PyImport_GetModule ()

e PyImport_GetModuleDict ()

e PyImport_Import ()

e PyImport_ImportFrozenModule ()

e PyImport_ImportFrozenModuleObject ()

23. TR APIBERE 25



The Python/C API, [ 3.11.13

PyImport_ImportModule ()
PyImport__ImportModuleLevel ()
PyImport_ImportModuleLevelObject ()
PyImport_ImportModuleNoBlock ()
PyImport_ReloadModule ()
PyIndex_Check ()
PyInterpreterState
PyInterpreterState_Clear ()
PyInterpreterState_Delete ()
PyInterpreterState_Get ()
PyInterpreterState_GetDict ()
PyInterpreterState_GetID()
PyInterpreterState_New ()
PyIter_Check ()

PyIter_ Next ()

PyIter_Send()
PyListIter_Type
PyListRevIter_Type
PyList_Append()
PyList_AsTuple ()
PyList_GetItem()
PyList_GetSlice ()
PyList_Insert ()

PyList_New()
PyList_Reverse ()
PyList_SetItem()
PyList_SetSlice()
PyList_Size()

PyList_Sort ()

PyList_Type

PyLongObject
PyLongRangelIter_ Type
PyLong_AsDouble ()
PyLong_AsLong ()
PyLong_AsLongAndOverflow()

PyLong_ AsLongLong ()
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e PyLong_AsLongLongAndOverflow()
e PyLong AsSize_t ()

e PyLong _AsSsize_ t ()

e PyLong_AsUnsignedLong ()

e PyLong AsUnsignedLongLong ()
e PyLong AsUnsignedLongLongMask ()
e PyLong AsUnsignedLongMask ()
e PyLong_AsVoidPtr ()

e PyLong_FromDouble ()

e PyLong_FromLong ()

e PylLong FromLongLong()

e PyLong FromSize_t ()

e PyLong FromSsize_t ()

e PyLong_FromString /()

e PyLong_FromUnsignedLong ()

e PyLong FromUnsignedLongLong ()
e PyLong_FromVoidPtr ()

e PyLong_GetInfo ()

e PyLong_ Type

e PyMap_Type

e PyMapping_Check ()

e PyMapping GetItemString/()

e PyMapping_HasKey ()

e PyMapping_ HasKeyString()

e PyMapping Items ()

e PyMapping Keys ()

e PyMapping Length ()

e PyMapping_SetItemString()

e PyMapping Size ()

e PyMapping Values ()

e PyMem Calloc/()

e PyMem Free()

e PyMem Malloc ()

e PyMem Realloc ()

e PyMemberDef

e PyMemberDescr_Type
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PyMemoryView_FromBuffer ()
PyMemoryView_FromMemory ()
PyMemoryView_ FromObject ()
PyMemoryView_ GetContiguous ()
PyMemoryView_Type
PyMethodDef
PyMethodDescr_Type
PyModuleDef
PyModuleDef_BRase
PyModuleDef Init ()
PyModuleDef_ Type
PyModule_AddFunctions ()
PyModule_AddIntConstant ()
PyModule_AddObject ()
PyModule_ AddObjectRef ()
PyModule_AddStringConstant ()
PyModule_ AddType ()
PyModule_Create2 ()
PyModule_ ExecDef ()
PyModule_ FromDefAndSpecZ ()
PyModule_GetDef ()
PyModule_GetDict ()
PyModule_GetFilename ()
PyModule_GetFilenameObject ()
PyModule_GetName ()
PyModule_ GetNameObject ()
PyModule_GetState()
PyModule_New ()
PyModule_NewObject ()
PyModule_SetDocString ()
PyModule_Type
PyNumber_Absolute ()
PyNumber_Add ()
PyNumber_And ()

PyNumber_ AsSsize t ()

PyNumber_Check ()
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e PyNumber_Divmod ()

e PyNumber_ Float ()

e PyNumber_ FloorDivide ()

e PyNumber_InPlaceAdd()

e PyNumber_InPlaceAnd/()

e PyNumber_ InPlaceFloorDivide ()
e PyNumber_ InPlaceLshift ()

e PyNumber_ InPlaceMatrixMultiply ()
e PyNumber_InPlaceMultiply ()
e PyNumber_InPlaceOr ()

e PyNumber_ InPlacePower ()

e PyNumber_InPlaceRemainder ()
e PyNumber_InPlaceRshift ()

e PyNumber_InPlaceSubtract ()
e PyNumber_ InPlaceTrueDivide ()
e PyNumber_InPlaceXor ()

e PyNumber_Index ()

e PyNumber_Invert ()

e PyNumber_Long ()

e PyNumber_ Lshift ()

e PyNumber_MatrixMultiply ()

e PyNumber Multiply ()

e PyNumber_Negative ()

e PyNumber_Or ()

e PyNumber_Positive ()

e PyNumber_ Power ()

e PyNumber_Remainder ()

e PyNumber Rshift ()

e PyNumber_Subtract ()

e PyNumber_ToBase ()

e PyNumber_TrueDivide ()

e PyNumber_Xor ()

e PyOS _AfterFork ()

e PyOS_AfterFork_Child()

e PyOS_AfterFork Parent ()

e PyOS_BeforeFork ()
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PyOS_CheckStack ()
PyOS_FSPath ()
PyOS_InputHook
PyOS_InterruptOccurred()
PyOS_double_to_string/()
PyOS_getsig()
PyOS_mystricmp ()
PyOS_mystrnicmp ()
PyOS_setsig()
PyOS_sighandler_t
PyOS_snprintf ()
PyOS_string to_double ()
PyOS_strtol ()
PyOS_strtoul ()
PyOS_vsnprintf ()

PyObject
PyObject.ob_refcnt
PyObject.ob_type
PyObject_ASCII()
PyObject_AsCharBuffer ()
PyObject_AsFileDescriptor ()
PyObject_AsReadBuffer ()
PyObject_AsWriteBuffer()
PyObject_Bytes ()
PyObject_Call ()
PyObject_CallFunction()
PyObject_CallFunctionObjArgs ()
PyObject_CallMethod()
PyObject_CallMethodObjArgs ()
PyObject_CallNoArgs ()
PyObject_CallObject ()
PyObject_Calloc()
PyObject_CheckBuffer()
PyObject_CheckReadBuffer ()
PyObject_CleariWeakRefs ()

PyObject_CopyData ()
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e PyObject_DelItem()

e PyObject_DelIltemString()
e PyObject_Dir ()

e PyObject_Format ()

e PyObject_Free()

e PyObject_GC_Del ()

e PyObject_GC_IsFinalized()
e PyObject_GC_IsTracked()

e PyObject_GC_Track ()

e PyObject_GC_UnTrack ()

e PyObject_GenericGetAttr ()
e PyObject_GenericGetDict ()
e PyObject_GenericSetAttr ()
e PyObject_GenericSetDict ()
e PyObject_GetAlIter ()

e PyObject_GetAttr ()

e PyObject_GetAttrString()
e PyObject_GetBuffer ()

e PyObject_GetItem()

e PyObject_GetIter ()

e PyObject_HasAttr ()

e PyObject_HasAttrString()
e PyObject_Hash ()

e PyObject_HashNotImplemented/ ()
e PyObject_Init ()

e PyObject_InitVar ()

e PyObject_IsInstance ()

e PyObject_IsSubclass ()

e PyObject_IsTrue ()

e PyObject_Length ()

e PyObject_Malloc ()

e PyObject_Not ()

e PyObject_Realloc ()

e PyObject_Repr ()

e PyObject_RichCompare ()

e PyObject_RichCompareBool ()
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PyObject_SelflIter ()
PyObject_SetAttr()
PyObject_SetAttrString/()
PyObject_SetItem()
PyObject_Size ()
PyObject_Str()
PyObject_Type ()
PyProperty_Type
PyRangelter_Type
PyRange_Type
PyReversed_Type
PySegIter_New ()
PySeqlter_Type
PySequence_Check ()
PySequence_Concat ()
PySequence_Contains ()
PySequence_Count ()
PySequence_DelItem()
PySequence_DelSlice ()
PySequence_Fast ()
PySequence_GetItem()
PySequence_GetSlice ()
PySequence_1In ()
PySequence_InPlaceConcat ()
PySequence_InPlaceRepeat ()
PySequence_Index ()
PySequence_Length ()
PySequence_List ()
PySequence_Repeat ()
PySequence_SetItem()
PySequence_SetSlice ()
PySequence_Size ()
PySequence_Tuple ()
PySetIter_Type
PySet_Add ()

PySet_Clear ()
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e PySet_Contains ()

e PySet_Discard()

e PySet_New ()

e PySet_Pop ()

e PySet_Size()

e PySet_Type

e PySlice_ AdjustIndices ()

e PySlice_GetIndices()

e PySlice GetIndicesEx()

e PySlice New/()

e PySlice_Type

e PySlice Unpack/()

e PyState_ AddModule ()

e PyState_FindModule ()

e PyState_RemoveModule ()

e PyStructSequence_Desc

e PyStructSequence_Field

e PyStructSequence_GetItem/()
e PyStructSequence_New ()

e PyStructSequence_NewType ()
e PyStructSequence_SetItem()
e PyStructSequence_UnnamedField
e PySuper_Type

e PySys_AddWarnOption ()

e PySys_AddWarnOptionUnicode ()
e PySys_AddXOption ()

e PySys_FormatStderr ()

e PySys_FormatStdout ()

e PySys_GetObject ()

e PySys_GetXOptions ()

e PySys_HasWarnOptions ()

e PySys_ResetWarnOptions ()

e PySys_SetArgv ()

e PySys_SetArgvEx ()

e PySys_SetObject ()

e PySys_SetPath ()
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PySys_WriteStderr ()
PySys_WriteStdout ()
PyThreadState
PyThreadState_Clear ()
PyThreadState_Delete ()
PyThreadState_Get ()
PyThreadState_GetDict ()
PyThreadState_GetFrame ()
PyThreadState_GetID ()
PyThreadState_GetInterpreter()
PyThreadState_ New ()
PyThreadState_SetAsyncExc ()
PyThreadState_Swap ()
PyThread_GetInfo ()

PyThread ReInitTLS ()
PyThread_acquire_lock ()
PyThread_acquire_lock_timed()
PyThread_allocate_lock ()
PyThread create_key ()
PyThread _delete_key ()
PyThread_delete_key_value/()
PyThread_exit_thread()
PyThread_free_lock ()
PyThread_ _get_key_value ()
PyThread_get_stacksize ()
PyThread_get_thread_ident ()
PyThread get_thread_native_id()
PyThread init_thread()
PyThread_release_lock()
PyThread_set_key_value ()
PyThread_set_stacksize ()
PyThread_start_new_thread()
PyThread_tss_alloc()
PyThread_tss_create ()
PyThread_tss_delete()

PyThread_ tss_free()
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PyThread_ tss_get ()
PyThread_tss_1is_created()
PyThread tss_set ()
PyTraceBack_Here ()
PyTraceBack_Print ()
PyTraceBack_Type
PyTuplelIter_Type
PyTuple_GetItem()
PyTuple_GetSlice ()
PyTuple_New ()

PyTuple Pack ()
PyTuple_SetItem()
PyTuple_Size ()
PyTuple_Type
PyTypeObject
PyType_ClearCache ()
PyType_FromModuleAndSpec ()
PyType_FromSpec ()
PyType_FromSpecWithBases ()
PyType_GenericAlloc ()
PyType_GenericNew ()
PyType_GetFlags ()
PyType_GetModule ()
PyType_GetModuleState ()
PyType_GetName ()
PyType_GetQualName ()
PyType_GetSlot ()
PyType_IsSubtype ()
PyType_Modified()
PyType_Ready ()
PyType_Slot
PyType_Spec

PyType_Type

PyUnicodeDecodeError_Create ()
PyUnicodeDecodeError_GetEncoding ()

PyUnicodeDecodeError_GetEnd/()
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PyUnicodeDecodeError_GetObject ()
PyUnicodeDecodeError_GetReason ()
PyUnicodeDecodeError_GetStart ()
PyUnicodeDecodeError_SetEnd/()
PyUnicodeDecodeError_SetReason ()
PyUnicodeDecodeError_SetStart ()
PyUnicodeEncodeError_GetEncoding ()
PyUnicodeEncodeError_GetEnd()
PyUnicodeEncodeError_GetObject ()
PyUnicodeEncodeError_GetReason ()
PyUnicodeEncodeError_GetStart ()
PyUnicodeEncodeError_SetEnd/()
PyUnicodeEncodeError_SetReason ()
PyUnicodeEncodeError_SetStart ()
PyUnicodelIter_Type
PyUnicodeTranslateError_GetEnd ()
PyUnicodeTranslateError_GetObject ()
PyUnicodeTranslateError_GetReason ()
PyUnicodeTranslateError_GetStart ()
PyUnicodeTranslateError_SetEnd()
PyUnicodeTranslateError_SetReason ()
PyUnicodeTranslateError_SetStart ()
PyUnicode_Append ()
PyUnicode_AppendAndDel ()

PyUnicode_ AsASCIIString()
PyUnicode_AsCharmapString ()
PyUnicode_AsDecodedObject ()
PyUnicode_AsDecodedUnicode ()
PyUnicode_AsEncodedObject ()
PyUnicode_AsEncodedString ()
PyUnicode_AsEncodedUnicode ()
PyUnicode_AsLatinlString()
PyUnicode_AsMBCSString/()
PyUnicode_AsRawUnicodeEscapeString ()
PyUnicode_AsUCS4 ()

PyUnicode_AsUCS4Copy ()
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e PyUnicode AsUTF16String/()

e PyUnicode_AsUTF32String()

e PyUnicode_AsUTF8AndSize ()

e PyUnicode AsUTF8String()

e PyUnicode_AsUnicodeEscapeString()
e PyUnicode_AsWideChar ()

e PyUnicode_AsWideCharString ()

e PyUnicode_BuildEncodingMap ()

e PyUnicode_Compare ()

e PyUnicode_CompareWithASCIIString()
e PyUnicode_Concat ()

e PyUnicode_Contains ()

e PyUnicode_Count ()

e PyUnicode_Decode ()

e PyUnicode_DecodeASCII ()

e PyUnicode_DecodeCharmap ()

e PyUnicode_DecodeCodePageStateful ()
e PyUnicode_DecodeFSDefault ()

e PyUnicode_DecodeFSDefaultAndSize ()
e PyUnicode_DecodeLatinl ()

e PyUnicode_DecodeLocale ()

e PyUnicode_DecodeLocaleAndSize ()

e PyUnicode_DecodeMBCS ()

e PyUnicode_DecodeMBCSStateful ()

e PyUnicode_DecodeRawUnicodeEscape ()
e PyUnicode_DecodeUTF16 ()

e PyUnicode_DecodeUTFlé6Stateful ()

e PyUnicode_DecodeUTF32 ()

e PyUnicode_DecodeUTF32Stateful ()

e PyUnicode_DecodeUTF7 ()

e PyUnicode_DecodeUTF7Stateful ()

e PyUnicode_DecodeUTFS8 ()

e PyUnicode_DecodeUTF8Stateful ()

e PyUnicode_DecodeUnicodeEscape ()

e PyUnicode_EncodeCodePage ()

e PyUnicode_EncodeFSDefault ()
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PyUnicode_EncodeLocale ()
PyUnicode_FSConverter ()
PyUnicode_FSDecoder ()
PyUnicode_Find/()
PyUnicode_FindChar ()
PyUnicode_Format ()
PyUnicode_FromEncodedObject ()
PyUnicode_FromFormat ()
PyUnicode_FromFormatV ()
PyUnicode_ FromObject ()
PyUnicode_FromOrdinal ()
PyUnicode_FromString ()
PyUnicode_FromStringAndSize ()
PyUnicode_FromWideChar ()
PyUnicode_GetDefaultEncoding ()
PyUnicode_GetLength ()
PyUnicode_GetSize()
PyUnicode_InternFromString()
PyUnicode_InternImmortal ()
PyUnicode_InternInPlace ()
PyUnicode_IsIdentifier()
PyUnicode_Join ()
PyUnicode_Partition ()
PyUnicode_RPartition ()
PyUnicode_RSplit ()
PyUnicode_ReadChar ()
PyUnicode_Replace()
PyUnicode_Resize ()
PyUnicode_RichCompare ()
PyUnicode_Split ()
PyUnicode_Splitlines ()
PyUnicode_Substring()
PyUnicode_Tailmatch ()
PyUnicode_Translate ()
PyUnicode_Type

PyUnicode_WriteChar ()
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PyVarObject
PyVarObject.ob_base
PyVarObject.ob_size
PyWeakReference
PyWeakref_GetObject ()
PyWeakref NewProxy ()
PyWeakref NewRef ()
PyWrapperDescr_Type
PyWrapper_New ()
PyZip_Type
Py_AddPendingCall ()

Py AtExit ()

Py _BEGIN_ALLOW_THREADS
Py BLOCK_THREADS

Py _BuildValue ()

Py _BytesMain ()

Py CompileString/()
Py_DecRef ()

Py _DecodeLocale ()

Py _END_ALLOW_THREADS
Py EncodeLocale ()

Py _EndInterpreter()

Py EnterRecursiveCall ()
Py Exit ()

Py FatalError()
Py_FileSystemDefaultEncodeErrors
Py _FileSystemDefaultEncoding
Py_Finalize()

Py FinalizeEx ()

Py _GenericAlias ()

Py _GenericAliasType
Py_GetBuildInfo ()
Py_GetCompiler ()

Py _GetCopyright ()

Py GetExecPrefix/()

Py_GetPath()
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Py_GetPlatform()

Py _GetPrefix()

Py_GetProgramFullPath ()

Py_GetProgramName ()
Py_GetPythonHome ()
Py_GetRecursionLimit ()

Py_GetVersion ()

Py_HasFileSystemDefaultEncoding

Py_IncRef ()
Py_Initialize()
Py_InitializeEx()
Py_TIs()

Py _IsFalse()

Py IsInitialized()
Py_IsNone ()

Py_IsTrue ()

Py ILeaveRecursiveCall ()

Py_Main ()
Py_MakePendingCalls ()
Py_NewlInterpreter()
Py_NewRef ()
Py_ReprEnter()

Py _ReprLeave ()
Py_SetPath()
Py_SetProgramName ()
Py_SetPythonHome ()
Py_SetRecursionLimit ()
Py _UCS4

Py UNBLOCK_THREADS
Py_UTF8Mode

Py _VaBuildValue ()
Py_Version
Py_XNewRef ()
Py_buffer
Py_intptr_t

Py _ssize_ t
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e Py_uintptr_t
e allocfunc

e binaryfunc

e descrgetfunc
e descrsetfunc
e destructor

e getattrfunc

e getattrofunc
e getiterfunc

e getter

e hashfunc

e initproc

e inquiry

e iternextfunc
e lenfunc

e newfunc

e Objobjargproc
e Objobjproc

e reprfunc

e richcmpfunc

e setattrfunc

e setattrofunc
e setter

e ssizeargfunc
e ssizeobjargproc
e ssizessizeargfunc
e ssizessizeobjargproc
e symtable

e ternaryfunc

e traverseproc
e unaryfunc

e Visitproc
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HEE% API

A FEAT I R ECRE R VPARPATHE SCOF R g2 o I SR Python JEAUHS , (BB AR A SRV AFE S48 45 Ay =X
SRR I T A
X PR B A LA W AR 2 AR E BRI R SRR S, W MBI S5 APy _eval_input,
Py_file_input flPy_single_input. XSEFFSSERZEAMERTES I REBCRY M PATBERT .
B RX R B P A LA A Z FILE JE S . A2/ VO AL B RR 5 e 41 AN R C ERY FILE
SEMIATT e B AHIR EAEZR M. (2/02) 75 Windows 1, ShZSEEEA0Y TRSL I A5 W] AE 2 FH N [R] 0 )2
E?%E”\H:‘u%%ﬂ?ﬁ?%ﬁﬂﬁ TEAf X 2L R E52 B Python Sz 47 T (68 B AR [R] A E BB S DL N A K FILEY B
R EN].
int Py_Main (int argc, wchar_t **argv)
B T HRE ABL £XARMERRRERR I ERET o ik AT Python FYFE TG Al F AR T o It arge Fil argy
BS54 CRFH main () BREITESHE CRIRIEH P ETE 5 KRGS R ) « — DN EERE
HHRUESHIN R TN (ESHIN R TP IR RN AR SEIE ) . R AR EHIR
o (BIRBI A SH) WHREMERSN 0, WRMERER R 5] & A MR WGERE 1, 8035 WERIES Y FE AR
FERAR) Python iy 47 NR[M] 2.
YRR G & T — M EHMY & T RAPEY) systemExit, FCERECRFAZRE] 1, iR 3,
HELpPy_InspectFlag i AR#KE.
int Py_BytesMain (int argc, char **argv)
& FHaE ABL B 3.8 AL, KT Py Main () H argy 2 — MO F AR5 .
TE 3.8 OB A
int PyRun_AnyFile (FILE *fp, const char *filename)
R N PyRun_AnyFileExFlags () WIRIMLIEE N, B closeit LA O Tk flags 54 NULL.
int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
XRER N PyRun_AnyFileExFlags () WFEAIEED, K closeit ZH5EH 0.,
int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
REX N PyRun_AnyFileExFlags () WIfAfLIUE D, B flags Z40% K NULL,
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int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
WA fp 451 A KRR AL B R A (5 H B B0 A B Unix O 4 0k) 0 SR, R
[BlPyRun_InteractiveLoop () W{H, HNREIPyRun_SimpleFile () WE5H . filename 2§
FRGH HHE (sys . getfilesystemencoding () KffAS . QISR filename Sy NULL, BLRR%IZ
W 222 M4 . R closeit U, SCIFSTE PyRun_SimpleFileExFlags () &[0 i
DEIP

int PyRun_SimpleString (const char *command)
XRRE X N W PyRun_SimpleStringFlags () WEALEE T, ¥fPyCompilerFlags* KN
NULL,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
R flags ZH0, 7E __main_ B IAT Python JEAIH. AR _ main_ MIRFELE, ERFEEIE. W
HINERIE] 0, WERG A MR -1 AR A AGE DG, WK TCIERREREEE . WT flags 95 3C, i
ZF 3
HERURTG A T —MEHAIA & TR systemExit, MWRERFAZRE -1, BT HER,
HE Py_InspectFlag it REPBE.
int PyRun_SimpleFile (FILE *fp, const char *filename)
XA P PyRun_SimpleFileExFlags () WITRALIIZED, 5 closeit %5 O T4 flags %5 NULL,
int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
XZER R PyRun_SimpleFileExFlags () WAL, % flags %A NULL,
int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)

FFPyRun_SimpleStringFlags (), {H Python JEAALZM fp BEHUMT AR — > WAE P45 .
filename R34, B filesystem encoding and error handler FfERS . NS closeit R EAR, WSCLF
HHE PyRun_SimpleFileExFlags () IR[EZ High X .

#E): #F Windows b, fp W24 DA Z 3R T I (B fopen (filename, "rb")). 73+0], Python 7]
REJCIEIE A AL B ) LF 4745 A~ A0 A Sk

int PyRun_InteractiveOne (FILE *fp, const char *filename)
X4 R PyRun_InteractiveOneFlags () BIfaALIRIZE D, $F flags ¥ NULL,

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

TR flags ZBRIBOT AT K B 5 22 IR AH R S — 450840 1 PRI sys.ps1 #l
sys.ps2 W~ filename F{#i | filesystem encoding and error handler iR .

UE AU TIR ] 0, ARG K i MR ] -1, s ASRAFAEARAT 55 = R [0 | 112 Python
WAL R A1) errcode . h W SRR RIS, (WTER errcode.h H R Y Python.h fifd
i, BRI L I a4 )

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
XAEE N P PyRun_InteractiveLoopFlags () WIfiifbIE D, ¥ flags % A NULL,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
IO [ 53 % MR ) B 513k EOF, Ji PH 51 ] sys . pst Al sys.ps2 M
TN filename Y4 [l filesystem encoding and error handler JEffRS . 24T BEOF BPERRE] 0, 8% E 24 2 M}
RFR A — %L

int (*PyOS_ InputHook)(void)
B TR ABL W ARERCHFE I — A RELR int func (void) MRS, % ERECKAE Python (1) RERRIE
AT RIHRE 25 PR S5 PN iy AR T IR I 200 o B 55 34 R DR R R 1Y
PRTFEMEN AR GER o, LR Python f3H Modules/_tkinter.c FrffitIlte.
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char *(*PyOS_ReadlineFunctionPointer)(FILE*, FILE*, const char*)
B AR TS M — N R BN char *func (FILE *stdin, FILE *stdout, char *prompt) [
BRAL, HEE R R RSP R AT — AT AR BB . % R AU A SR A HR prompt AN
NULL @i th e, SRE IR AL AR i A SO el — T3 A, R IG5 FA7 R . B, readline
BEHURE XA BB A SR AT A A tab SN 2F I RE
SRR — AW PyMem_RawMalloc () B{PyMem RawRealloc () BRI FAFHY, BUE MR A A4
BwNH NULL,
TE 3.4 R s g5 BN PyMem RawMalloc () m{PyMem RawRealloc () 4y, TN &
HPyMem_Malloc () B{PyMem_Realloc () 4B

PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
EARME: #eh 48, X EET FIMiPyRun_StringFlags () BRI, ¥ flags 54 NULL,
PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompilerFlags
*flags)
AR #rag 5 0&. RN globals Fl locals 8 & W) 1R SCH TR B str 1) Python JEACRY , F{5 H DA
flags F&E (IR A IERR . globals WhJlie— A7 HL; locals A DAFRATATSLEL T MLSFHIMY X5 . TS start
T8 T I 245 R AT IR AL B AR TE AT -
R ELRHCSES Python X GATHIEE R, B QRG] % 1 5% Wik W] NULL,
PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
EIMEAE: #rhh 4., XEH NN PyRun_FileExFlags () WITALARIZE D, 5 closeit 585 0 F5F flags
iX°H NULL,
PyObject *PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals, int closeit)
AR Freg SR XREI N PyRun_FileExFlags () WRILRIEN , FF flags B4 NULL.

PyObject *PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
PyCompilerFlags *flags)

EIARME #reg M. KRN N PyRun_FileExFlags () WRIALREE N, FF closeit 14 0.

PyObject *PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals, int
closeit, PyCompilerFlags *flags)

ERAE: Fray . RUTPyRun_StringFlags (), {H Python JEACRS A fp Sl A R —A AT
IR . filename YR30 4% , B XA T filesystem encoding and error handler %S . AR closeit Hy
HAE, WXXCHRfEPyRun_FileExFlags () iR Z HIHH] .

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

AR Ara . B TROE ABL X @4 EPy_CompileStringFlags () BIFALIUEE T, *F
flags %A NULL,

PyObject *Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompilerFlags *flags)

EARE: Frag 4R, XREX TPy _CompileStringExFlags () WRIIED, 1 optimize 1EH
-1,

PyObject *Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompilerFlags *flags, int
optimize)

I ARAE : Frah % 0& . FRNTIT 4R F sor Hr ) Python JEACAD , R M ZERACED XY S . FFARTEAT R start 45 H3 5 53X ]
B SR AR AT B gm0 RS I BN, 24l Py_eval_input, Py file_input B{Py_single_input,
H filename 8 7€ W) SCHF44 S98 P R A4 18 AR AD X 4291 1T 8 HH B [0l {5 B8k syntaxError SHEHEH.
015 T e AT B 2 136 DU R 5 3R [1] NU L

HERY optimize $i55E A F AL (H -1 KRkt —o PRI M ORGSR LR 2. 235108 0
(iflife; __debug_ MEAH). 1 BTE MR, __debug_ SAfR(H) 2 2 GO FATH AL IR) .

e 3.4 BT
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PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompilerFlags *flags,
int optimize)

EEAE: #Heg 4 &, SPy CompileStringObject () 2L, 1H filename 2 VAfilesystem encoding and
error handler RS H )T ER .
TE 3.2 JEUHTNA.

PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
EIMRAE: #ag 4B, B TiaE ABL X2 ¥ PyEval_EvalCodeEx () WIfRIALiRIE D, HEEHACH ST
%, VAR R R . HAWSH9 1 NULL,

PyObject *PyEval_EvalCodeEx (PyObject *co, PyObject *globals, PyObject *locals, PyObject *const *args, int
argcount, PyObject *const *kws, int kwcount, PyObject *const *defs, int
defcount, PyObject ¥*kwdefs, PyObject *closure)

EIEAE: A9 2R, B TAE ABL XGRS RORAE, N HOR(ES AR E R . PRI
M4 R R, R RIS, S8 KREFRBIAMER A, UL AT SEBIAER
FIUN ATT B A T B

PyObject *PyEval_EvalFrame (PyFrameObject *f)

AR Frag 48, BT RS ABL XM HUTWERIE . X 2E X PyEval EvalFrameEx () WL
B, HTRFFm R aEab.

PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
EIR A F#rag 20k, BT RE ABL X2 Python FREIZAT NPT 2R AL, ST f AR I AURS
MFGREIIAT, TR I RIS RF AT - BNY throwflag TE S EATT AR 2N —— WM H
{H, WSFECLAH—RE; ISP TAMSINRE throw O Jrik.
e 3.4 RS R A E & — DTS, AR 2 R 25 57 15 3 Y 5

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
BERR BB SO BRI AR, HFAERIIIR 0 EAE, SR i ol

int Py_eval_input
Python & TISLZAX RIS WA Py_CompileString () fiiil.

intPy_file_input

Python 15y 1T A SO SRt IR B BGR R R S R I8R5 BLfAPy_CompileString () i, X
AR AT 7K1 Python Y5 AC L A8 9455

int Py_single_input
Python {535 H M T BMIE ARG IGFT 55 LA Py _CompileString () (M. e M T A HA MR
TEER TS

struct PyCompilerFlags

X2 L RAE BRI AR B G5 A A o X TR it 0L, BERHER int flags B A, TXFTAR
WEPPATHIEI , ERHE N PyCompilerFlags *flags fe A FEXFMEN T, from _ future
import RJPAMEK flags.

H 3L pyCompilerFlags *flags & NULL, cf flags L& WM NEERT 0, MHB T from
__future__ import M4 RS SIS £ .

int cf_flags
A ITAR o
int c£_feature_version

of _feature_version 52 Python /NS . BN 48 #1441k 8 PY_MINOR_VERSION,
ZTFBEINS 20, B HACSTECcr_flags Wik T PyCF_ONLY_AST JEFRETE A 28 A .
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e 3.8 MRS 3 of _feature_version BV .
int CO_FUTURE_DIVISION
EAIRENLATE flags Wi B AEAHIREZEAT / Biffseh PEP 238 FrflliE ) “ERRE".
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CHAPTER 4

A ) AR S B Python {14 2 G
void Py_ INCREF (PyObject *0)
TR NG 0 FREL—AFiBstrong reference, FEWAIZNT S IEAERR A T HAS B 954 5% .
U R I 7 A 45 ] 4 B J5EHY (in-place) BE[FIFIE 406 . Py_NewRef () pRz 0] BN BTIAE 4 12
WG R)E, AT Py_DECREF () BEILE .
RZPIEARREE NULL; ARARANHERE EAE NULL, FEM Py _XINCREF ().
Do not expect this function to actually modify o in any way.
void Py_XINCREF (PyObject *0)
5Py INCREF () JBh, {HXIR o AIPAN NULL, FESXFPIE DL T B ECR BOA EATRCR .
B R Py _XNewRef (),
PyObject *Py_NewRef£ (PyObject *0)
& T HE ABL B 3.10 wee. NXTRANE—AFistrong reference: £ o LM Py_TNCREF () iR [FIX 4

0,

NG BX A strong reference W, N XM4FEH P Py DECREF () KRG H .
Yt o NEEE NULL; A o W PAIEI NULL, HIfEI Py XNewRef ().

S5 5[

Py_INCREF (obj) ;
self->attr = obj;

AILARE AL

[self7>attr = Py_NewRef (obj) ;

FiEsElpy_ INCREF (),
1E 3.10 CHT A
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PyObject *Py_XNewRe£ (PyObject *0)
B FHasE ABL B 3.10 gaAe. Bilry NewRef () 3L, {E#{F o AT PAE NULL.
WERYIM: o B NULL, HII3%eR = 0] {3 NULL.
1E 3.10 BT
void Py_DECREF (PyObject *0)
REH— R FIXT G 0 [Wstrong reference, TG AL -

Yt I — A strong reference BERERCS (BPXTS 5 TS A 0), RS iz % 4 it J@ 24 4411 deallocation
PR (B AZIAN A NULL),

1 R A B AR IR 1 ek i [E g (B 4 1
FZYEAREE NULL; Q1SRARARHEE B A2 NULL, #5H Py _XDECREF (),

Do not expect this function to actually modify o in any way.

B BRI T EUE R Python UM (FIANY— AN A __del () LM SLfilwoRe
L2 At ) - %ﬁcﬁﬂbﬁﬁ%ﬂiﬂéﬁ WANSHALRE, (BPPATRIRASEEDS B H1i/i17 T4 Python 4=
}%”‘r . XEMWEFWM Py _DECREF () Z BIATAR W] 12 4 Jiy AR w RPN G0 B i AL T 5 itk

WJﬁu 51 2 I 906 52 ) AR 7 2 K B ke 2 1 5 | 4 DL 31— NIl s AR B, 39741
%%&%E%*@, XGRS A S Py _DECREF () .

void Py_XDECREF (PyObject *0)
5Py DECREF () KA, HXFHR o W AN NULL, TEX Fpig 50 N i ok 8O0 3% A AT T 80 k. ok
H Py _DECREF () &2 AR T AL .

void Py_ CLEAR (PyObject *0)
FE— R IRT S 0 Wstrong reference. IFZATPASH NULL, FEMCEOL N RAEAEMIROR : Al
R HACR 5Py DECREF () M, KAMHETHS 54 %)j‘ilxjﬂ NULL, #t%fPy_DECREF () Hy%&EA
AT IHRIBEI S, PR 2 4Ol — IS S ARG | 2 AR S 80 NULL.
2 T BRI 1] — M TESLR NSO 1) AT BERE 238 DT e 5 | B iR e e — N .

void Py_IncRef (PyObject *0)
J& F i ABL FoRFEE—A 8% o W Histrong reference, Py _XINCREF () WEREURAS . B8 H
T Python Wi fTHF IR o

void Py_DecRef£ (PyObject *0)
& T IE ABL BEI— B RIXT R o strong reference. Py XDECREF () WIRREURAS . ‘B RIHH T Python
MBI THT SIS HRA -

[ N W A S S R = AN {#i f|: _Py_Dealloc (). _Py_ForgetReference ().
_Py_NewReference () PANAIEE _Py_RefTotal,
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CHAPTER B

BI5h ez IR

AREEAIA ) LR LR AL BEAI il A Python 39 . [ /%2 Python S A BEAY BRIV UR R B2 . B T
PEISEAT 58 POSIX errno Akt (BAAE) A— Mol KM SERI & RE R . KZE C APT s EUE A
NPT FFAB ST . KZ 8 C AP s BB 2Rk o] — N E SRR A% . QR E AT 23R (8] — 55 W & 2z (3]
N;IJLL, BCE AR E MY 23 [l — B 2k 0] -1 (BIAMFOL: PyArg_* R E] 1 s BN 0 Fmk
0 -

AR, IR RASH ARG A TR RE, SR WE, RIS R IR E,
XEFEEFER ] DAE NULL (RS0 A2 R, Fln, s 28808 NULL, RANEEE — 1 E NULL 1)
[l o

—A R R T E YA B BB MM A 5T R O, Gl A S BCEAE DRSBTS R B 2 48k
BT ME AT RIS L, R B HAA A RIS m (i R s N A2 ie) 4
RAMERT AL, W RV IE R HIAREL . WAt — sk ], IR A —E B R e aE T
BTG MUREFR DA ISRV 0%, X Python/C APT f e i AT BEA A HUAYAT N, IF HoalhES
PASE R AR ) 7 R I

i) $5IRIRES AL sys.exc_info () WHATHIR . RIEX M MARMRN R CrEILERRE), M5
FAERPR R GRS H (R C2E Ik e ) .

5.1 ITEFO;HIE

void PyErr_Clear ()
B TR0 ABL IR IRIE R AR . WEREA W BRI, WASHEER.
void PyErr_PrintEx (int set_sys_last_vars)

B T e ABL FHARERIMIHFTENE sys . stderr JHEEREE R Ar. BRAEFE DO SystemExit, XFf
MO N A SITE 3 2EAE, H2 IR Python #E%, JE/R SystemExit SLHIHEE Y RICAS

FUAAEAR R IE /R B B A7 2R XA R, 75 X & W B R
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W5 ser_sys_last_vars IEZE, N|AFH sys.last_type, sys.last_value fll sys.last_traceback
Ko s BT B S I 2R3, (R el

void PyErr_Print ()
J&F i ABL PyErr_PrintEx (1) HE4.

void PyErr_WriteUnraisable (PyObject *obj)
J& T Fa5E ABL {f 2411 55 A obj 250 sys.unraisablehook () .
X S O AR AN AT RE S B | iz e w i, XN TR sys . stderr $THI— 4% 5H
B Biltn, M5sEAErE _del () FYETEELAE T ZEE.
%R A H obj ATV, RS ERR IR K AR R S LR 30 WRARE, obj KR &4
B SR
VA I BRESRT A 20 15 B — S

5.2 il H=

XL R BT B VR B M AT AR R B R AR A . N T TR I, —SERR B IR 4R M) NULL 454, DAMET

return {&4],

void PyErr_SetString (PyObject *type, const char *message)
& T IUE ABL X @I BRI R ar il . B— S HERE R E R Bl E N R E R
il PyExc_RuntimeError. YRICEE NILBBLH strong reference (HIUNE I Py_INCREF ()). A
ZHE—ARERIEE . BERA 'utf-8" RIS,

void PyErr_SetObject (PyObject *type, PyObject *value)
B THUE ABL WEREE T PyErr_SetString (), HRAVRNRHEN “{H” f8EERE—4> Python
POE

PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
w4 1E: 4% [F) NULL. & TH08 ABL XA SRR E T — MR IE~ #89F HR Bl T NULL, excep-
tion .24 7 —~> Python W1 () 5 2. formar FKE )5 1)L 2 & 1 Wik XM X D205 B BA
5PyUnicode_FromFormat () HEMFHIS XFUE. format 72—~ ASCIL 4mtid ) F 478 .

PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
EM& 1L 8 [FINULL, /& F a5 ABL § 3.5 e, fllpyErr Format () #ilE), (HBE#EZ—14 va_list
KA SHONAZ ] R S5 .
TE 3.5 ORI

void PyErr_SetNone (PyObject *type)
J& T faiE ABL X2 PyErr_SetObject (type, Py_None) HfEi5.

int PyErr_BadArgument ()
& T g ABL X & PyErr_SetString (PyExc_TypeError, message) WG, HH message 35
A T ARES R N EBAE. BRI TN

PyObject *PyErr_NoMemory ()
EM&1E: 4% [FINULL, & T Ha%E ABL %42 PyErr_SetNone (PyExc_MemoryError) HHE; Bik
[ NULL , DAY NAFFRERE), YR EREFIPAE return PyErr_NoMemory () ; o

PyObject *PyErr_SetFromErrno (PyObject *type)
EI{$ 18 48 [F) NULL. % T Faor ABL X0 —MEFERREL, 247E C FEREOR P4 R IT 1% C AL/t errno
BFE S5 K —ARE . EME T Icdxg, HE U2 BEUE errno 55 302X AR E B
(M strerror () #KEL), X518 PyErr_SetObject (type, object). ¥£E Unix |, 24 errno [
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EH EINTR B, FRG—DHERGERA, XKW PyErr_CheckSignals (), WRERET
FERIERAT, WREHARFRZCE . ZREUS 2R ] NULL, R R G0 AR [ A R R G i 6
BERFTPAB A return PyErr_SetFromErrno (type) ;.

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
EM& 14 48 [FINULL, /& FFE ABL 5PyErr SetFromErrno () 280l, {BUNSE filenameObject 1K
NULL, ‘ERERS =ASHULHL type G KEL. 75 OSError HEMROLT, BRI T & Lw
LB £ilename JEME.

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

PyObject *filenameObject2)

AL SR NULL. & Thi % ABL & 37 | & K
FPyErr_SetFromErrnoWithFilenameObject () , {HE %% — /> filename %} £, H T X4 —
AEZ WA filename 117 5K R O 5% -
TE 3.4 BUHTINA.

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
EM& 1L R [FINULL., & THaE ABL BT PyErr_SetFromErrnolithFilenameObject (), {H
A4 DA C PR IER G . filename 2 [ filesystem encoding and error handler fEVSHY .

PyObject *PyErr_SetFromWindowsErr (int ierr)
B AR5 482 [F] NULL, /& F# % ABI on Windows B 3.7 fpAz. X4&— M T8 % WindowsError
A SE BR K. ERAE T AL A% AR derr {2 O, W& BUAXS GetLastError () HYYH I Bk ml 1 45
PR, BUE A Win32 R4k FormatMessage () EFRE ierr B GetLastError () Fréy st iR
KRB Windows Fiid, SR — A TCAX G, HA—TN derr (AT 55 —IUAAR M RHE (A
FormatMessage () $H), X5 PyErr_SetObject (PyExc_WindowsError, object). 1%
PRICRT 2R 1] NULL,
% : Windows,

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
EM%E: 482 [FI NULL, % F 545 ABL on Windows § 3.7 faie. T PyErr SetFromWindowsErr ()
, BN SEAR E B ) R AL
% : Windows,

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
EM&1E: 4 [FINULL, /& F a5 ABI on Windows § 3.7 Wi#t. 5PyErr SetFromWindowsErr () 2K
L, WOMYARE SUZ AR filename 24 NULL , WS SO R G4 TH4% K (os . £sdecode () #EATR
AN FE =S84 OSError RS ] T & LA HEHIRY £ilename HIE.
W : Windows,

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

*filename)

E{%48: 8% [F) NULL, 3T F452 ABI on Windows B 3.7 hgAe. S5PyErr SetExcFromWindowsErr ()
KL, BIMYA [ g 2R filename R4 NULL, ERAENSE = SHL#4 OSError B SN T
E LB £1lename JEME.
W : Windows,

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

*filename, PyObject *filename?2)

=A% fE: % NULL. & Ti& /& ABL on Windows f 3.7 R #2. ¥ M
FPyErr_SetExcFromWindowsErrWithFilenameObject () , {H & 35 5 — /> filename X}
%
M : Windows,
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5 3.4 BUBTNA.
PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char *filename)
o fE R R NULL, & FF & ABL on Windows B 3.7 MR #. %

FPyErr _SetFromWindowsErrWithFilename () , %RANSEFE BB Ml A ) a2 A8,
W . Windows,

PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)

=% 4% [F) NULL, 3T F4: ABI B 3.7 pade. X2k ImportError WHHEREL. msg Fipkis
F W E AR . name Fl path | (FRW]PASH NULL ), 5 F RS ImportError XMV 1 )&
name il path.,

e 3.3 BUHTIA.

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

*path)

EMR1E: 482 [FINULL, & -T2 ABL g 3.6 fiAe. flPyErr SetImportError () R, {HXA K
BAVFEE 1> ImportError By TIARMA .
1E 3.6 BB A

void PyErr_ SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
BCEY IR SCE, ATARMFS R . RS IR H A2 syntaxError , WMEREBIMYEN, #
RETHTFREFIN I REZ SyntaxError,
e 3.4 BT

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
& THE ABL 3.7 A2, BT PyErr SyntaxLocationObject (), {B filename 2 Jflfilesystem
encoding and error handler RS FHTER

TE 3.2 OB A
void PyErr_ SyntaxLocation (const char *filename, int lineno)
& T FasE ABL U FPyErr _SyntaxLocationEx (), BT col_offset parameter 5.,

void PyErr_ BadInternalCall ()

J& FFaE ABL XJ& PyErr_SetString (PyExc_SystemError, message) WG, HH message
FORMH TARES B NEERAE (B4, Python/C APT i%%) . B 2T HHEA .

5.3 AHHES

DR E AT DA C AR i 8 4. BT BT H Python Bk warnings 5 AARLE s 4. B AT 5 1)
sys.stderr T El—ZRBAEA5 L M08, P AT BEC & 48 i RS FEION TR, EXFMEN T, B MA
S . WA AR TEEVLE B IR, (SR A A R . RS SR, REEA 0 5 ik 5+
L OREUER -1, (JoiEfa 26 SEhadTH T8 SEE, WnEie SRR . Xeichz). ik
ik 7R, WAENZIITIER SR (Fla, Py _DECREF () FA TR E—MEIRE) .
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
BT RUE ABL BH—ANEEEE . S5 category J&—NEAEIER] (UUFTH) 8K NULL 5 message j&—4>
UTF-8 i () 745 . stack_level j2— 25 HARMIEE RS E5 R M AR 24 B EAE BT A ES
ikt . stack_level 1 B PyErr WarnEx () WIREL, 2 BfFIZ FROEE, DAL,

AR R PyExce_Warning 128, PyExc_Warning &£ PyExc_Exception f{125; BRiAEE
AR PyExe Runt imeWarning . AR Python 4w KB 4 s RN, AT SLAFRIL I
2K 7))

7 KA o
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A REEEHNFEE, S WO warnings MarQAT 30O PR —w 0. B0A M TE &R C
API,

int PyErr_ WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int lineno,
PyObject *module, PyObject *registry)
Ky — A X B A A TR R 2 AT S oK A 0 B, X2 AT Python PR %[ warnings.
warn_explicit () ANERYE AL EFHH I THHEN . module il registry ZH I 415 NULL
PASZIAH & SORY BTt i i BRIARICR -
1 3.4 B A

int PyErr_WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno, const char
*module, PyObject *registry)
& T Fa5E ABL U T PyErr _WarnExplicitObject () ANid message Fll module ‘& UTF-8 il i) F4F
5B, M filename J2& /i filesystem encoding and error handler f#RSHY

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
BT HRE ABL BT PyErr_WarnEx () WEEL, B PyUnicode_FromFormat () Rekg= W&
HE. format Z{HH ASCI 4ufih i) FAFER o
TE 3.2 OB A

int PyErr_ ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)

J& T FfaiE ABL § 3.6 e, BU T PyErr WarnFormat () WKL, {H category 2 ResourceWarning
H H' BN source {£45 warnings .WarningMessage.,

T 3.6 JEHT A

5.4 EiFEIRIEREE

PyObject *PyErr_Occurred ()
MR A SRR BT ARE ABL MR R ICE TR R N g . T BCE, IR RE type (Fe a3 5
A~ PyErr_Set* W PyErr _Restore () Wfa—IKIHMRIE—1ZH0. MARBLE, MR NULL.
WHASPARREERG I, B TTER EMITPy_DECREF ().

A b 2551 GIL,

HEE: R SR B A 4 1 SRR T L e s IOl PyErr Except iontatches (), WIF BT
7. LREERIMANHT IR, SFHTMR P RAMLR, A ETIRHIN
AT,

int PyErr_ExceptionMatches (PyObject *exc)
J& T faE ABL 2T PyErr_GivenExceptionMatches (PyErr_Occurred (), exc). WEREN
2 LR SR IR T I A R AL PRI S T | R W S A R N AE I T

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
& FHaE ABL 2R given 5 exc WY i JE AU ERC IR (AT B . 2R exe 2 —JExi4e, Y
given 52— TR LHI BRI B Q2R exc @—AIudll, Wizoedl (PARIRIHRYTIC4l) i
PR S R AR P R AT UE L

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback )
& F e ABL RREERIRRAT R MUE) =R R0 Hatb ik . 0 ROR I BSR4, PRE =N
HEBCH NULL. WERCBCE, WK HAE BRI BLARRAS B0 I ) &R R i 5 T . (EAITE0T6 5 7T DA
“J NULL RBMER AR RN Ry =S
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(e Jb o AT 3 B A S ) A 5 I I PR AR R S B AR R A R AR BT (1, 51

-

{
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)
& T EUE ABL BT = AR EHHRIE AT . APREHRIE AT O IRE, R EeaEkR. IR=R
G0 NULL, SRIS RS 0E R . AR 4% A NULL 2881 9E NULL {H el B . S5 ae Ry 42—
Ao BN ATO i R AR . (5 SUX e R B i J 2 I8 ) IR ) 2l i o
AKTRIIEI T AR 2 R X EEASXTR A5 HAER 2 R AR A A X 25 . (R
IRAEREX — ., AN ek 008 5 2 AT )

fiE): I pRBGE R B B AR AR R B R P R AR RS B i . WM PyErs Fetch () FefR
A7 24 T ) AT R AT o

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

BT e ABLTEREENEOLT, NHEIPyErr _Fetch () FrRBIRMERT PAZ “IEIERMMERY”, B xexc 2—
AU RIN *val AR —PNLRIIEBI . X ILT K ECT AR R L. iREE 4R 1E
ALY, WAAT 5 d . SEBLX AR AE R IR 2 T hE TR RE -

W IR T 2 BRI ER_ traceback_ ik, WURBEIE SRR, H%E
AR D B
if (tb != NULL) {

PyException_SetTraceback (val, tb);
}

PyObject *PyErr_GetHandledException (void)
& T e ABL B 301 pese. FRBGHIE I T8 S26l, LA sys .exception () FrRIIM—FE. X458
A SR FE, ANPGRS BB — N8 RHZ S H G 83 NULL, A B0k
BEZSI F RS . Does not modify the interpreter’s exception state.

#iE): MR BGE A ST T SRR A RS T o B TR A3 A 24 AR T I R AT R
B R IRSHEHE, H S PyvErr_SetHandledException () KE BUIE R FEHAIRTS.

e 3. 11 OB A
void PyErr_SetHandledException (PyObject *exc)

B TRUE ABL B 3.11 maAe. WEEBIGEHI A, WM sys. exception () ISR, X1 L
WRHFH, ARG AR R ZFERRIRE, WA A NULL,

;0 bR SO N 2 T B AL I S A AR T B 13 B R A AU R B B R AEH
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SHERSHEHE. WHMHPyErr_GetHandledException () HIREURFIRAS.

e 3.1 JRHTIA.

void PyErr_ GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
B THE ABL B 3.7 pAe. FEBUHA 7 BRREA, WM sys.exc_info () FrkiFaY.
RIe e —A SRR, WA NG AR . &0 =g r B, b
i — AR AT PASH NULL. A B RAPRES. ek B0@ o8 7w F A mff B A, S

HPyErr_GetHandledException (),

E): R B A ST AT B AR T . Bl 3 A B AR A RS AR S AR A
SRS EHME. W PyvErr SetExcInfo () RWKE B ER IR

1E 3.3 R A.

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
& T HaE ABL g 3.7 pAe. WERHEEE, UM sys.exc_info () Pk, X2 —4> LihiR
e, MASHIE AR FH . RSO S8 5I .. ZE=RERE, WA =125
AN NULL. BUBRBOE R T 1) N AR R . el PyErr_SetHandledException (),

E): R BOE A ST AT R RS R . Bl 3 A B AR ARG AR S A K A
SR SHITENL . W PvErr GetExcInfo () FRBUREIRE.

1E 3.3 BT

1E 3.11 U5  type fll traceback SECAFFMNFF H AT A NULL. f#Reas BULE 2 AR 5
B (B value Z40) SRIEMTTEAT. BEREUDIRSAMBOS BTG =SS 5005 11 .

5.5 E54bE

int PyErr_CheckSignals ()
& T 1aE ABL X% Python {55 AL BEAZ H..

UNSRAE T Python fERERS A LA LKL, B R T MU AL TES, e, NIMEAH
DR A B . MR SCHF signal ARER, TR PAMGEE DA Python 25 ) {55 A0 Bl -

R IR B A AL BES, SRR 0. {HiZ, Q2R Python fF-5 b FER5 & T R4, Wik
B RS R A B BCR SL BRI R ] -1 GX AR A AR AL PR 5 T BB WA AL B B AT AE T IR e
FPyErr CheckSignals () W#ALTR).

WER R BONAE ELART A, B07EAET: Python R TR, W EASATAE AT 1] O,

XA SR ECT AR A BT iR (B A Curl-C) BT I AT C ARSI 1 .

#iE): 1% SIGINT fERIA Python {5 E- 4SS T| k& KeyboardInterrupt F4.,

void PyErr_ SetInterrupt ()
B T ABL Bl —A~ SIGINT {5 5 2iAHRE . X% T PyErr_SetInterruptEx (SIGINT) .

fiE: REoe RS E S LEN . EWARNGIL H i C 55 AL AR «
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int PyErr_SetInterruptEx (int signum)
B FROE ABL g 3.10 gz, BU—AME S 2EMRER . Y4 FIRPyErr_CheckSignals () AR,
B2 BT XS 2 WIS 5 95 1) Python {55 AL PEAS .
PR B B AT S0P, 472 Python {55 AbBRER S TEE K HHINTHT (4024 H F¥#% R Cul-C 3k
HBT AR ) He U g iy C RS RIE A .
28 E 5B R 12 By Python SR ALHEAY (BP#Ei% K signal . SIG_DFL 8} signal.SIG_IGN), ¥
SR signum ERE LFRIE S IR T L Z A, FHRE -1, FEHAMFEL T, WhRE 0, FiRFERIFEANS
UL PRI AL

) R EUR R S LA . B AAGIL 3 C H 5 A3 R T .

1E 3.10 BUF A

int PySignal_SetWakeupFd (int fd)
A THREFEE T — M M UEBNE S BR8N LA AT B B A MG 5 905 10 H AR Sk
o fd 2R ZER o BRI B — AR A B SO AR AT
WEE -1 Bz XEWIEIRS. XEMT Python R signal.set_wakeup_fd (), {HZ
WA MR E . fd 2408 — AR SRR . MR EY 24 HN LR R A
TE 3.5 iRUM3E T E Windows |, R B E W SCRP S e F AL 2.

5.6 BilsMED

PyObject *PyErr_ NewException (const char *name, PyObject *base, PyObject *dict)

EARAE: ATy 4 e, BT ROE ABL XA THEES A @I R Bl — S R H 2. name SN 5+
HWIAFK, & module.classname JEFU C AT . base fil dict Z40H % NULL. XK1 H#— MK
4 H Exception WZEXT2 (FE C 1 a]PAiEd PyExc_Exception {]).

R __module  JRMERFHBIN name SRR B (Fe)a— RS ZH). base ZHATHHIAKAE
ER RS BTl — e — 2Rt el . diet ZEOT N R AR E —> th 2 TR iR
JI

PyObject *PyErr_ NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyObject *dict)
EMEAE: Freg 2R, B TIE ABL flPyErr NewException () —#f, BT AT DABRAAHBZ B S5 2K
AR FAFER AR doc J@PEAESS, BRI 2RI SCR A R
1 3.2 UHTIA.

5.7 Bl

PyObject *PyException_GetTraceback (PyObject *ex)

AR #ay 488, B TRE ABL ¥ 5 5 A BR[| AE A — 5] AR B, AT DAE
__traceback__ JEIEAE Python Hrif[] . WA T BRI, R [A] NULL,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
B T RUE ABL RER8 KRR I EA b o ] Py_None IHIRE
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PyObject *PyException_GetContext (PyObject *ex)
ERAE: #reh 2B, B THUE ABL K5 R A IR B SC (TEALEE ex ARG IR — A R ok
B1) AER—AF R, AIPAESY _ context  J@YEFE Python Hrijifi) . WIREA T RIKM B3,
3 /] NULL,

void PyException_SetContext (PyObject *ex, PyObject *ctx)
B T HE ABL X5 5 5 A LN SCRESN o ] NULL RIESE .. %A R ox 2 — 57
HLBI ARG A . ST IR — 8 1) e 1951

PyObject *PyException_GetCause (PyObject *ex)
ERAE: Frey L. B TRUE ABL K5 R EM KB IEE (—DRE LG, 808 None, i raise

from ... &H) fERH—AHEIHRE, AEEg _ cause  JEYEAE Python H1{jj[i,

void PyException_SetCause (PyObject *ex, PyObject *cause)
& T HE ABL 55 i IR IR BEH cause. ] NULL SRIEZSE o ANFTERTUG A TORIIOR cause
e NS BIECH None o SXAMETH— MG 1) cause HI5I T .

__suppress_context__ JEMERPULREIEAHBN True,

5.8 Unicode E W&

A R EC TR EAME SOk B C 1Y Unicode 57 .
PyObject *PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)

ERAE : Fray 48, BT ABL f]E— UnicodeDecodeError X4 I MiHT encoding, object, length,
start, end F reason %@ 1. encoding F reason Jj UTF-8 4RlB R F47e0 .

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
MR Arag 2. BT RUE ABL RIS E RE AR encoding @

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
AL Fred 2. BT RUE ABL R4 E R XA object JETE

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)
B THUE ABL IR E S i X R 1 start JEYEFFREHA *start. start WA K NULL. IR E] O,
R ] -1

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)
& T HaE ABL K45 5E SRR start JEYERCH start . EIIIRIE] O, JRIGHFIR[E] -1,

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)
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int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)
B T 1EE ABL SRV E MG end JEMFTRF I *end. end LA NULL. IR M 0, K
Wit E] -1
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)
B T IEE ABL K43 E SRR end JRIEBCN end . EHINIRIE] 0, SIS R W] -1,
PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)
MR Frag 2B, BT RUE ABL IR ZE R R AR reason JETE
int PyUnicodeDecodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeEncodeError_SetReason (PyObject *exc, const char *reason)

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

B THRUE ABL KF4Y 5E X R I reason JEIEBCH reason. BIRHRIE] 0, JIGIRFIR ] -1,

5.9 I

AR R T M C )2 BT L an s R r 52, FER DR Sy B i . 248 )4C
A —7E Wt Python fURS (J57 & H IR EFIBIAREE) WHRTE MBI ENT. BTN T p_call SEHHKUL
WICLBEH K8 ] P 22 ST B

int Py_EnterRecursiveCall (const char *where)
BT RUE ABL B 3.9 mre. dRic—NBIAR C J= g R AT Y L

W42 X T USE_STACKCHECK, WM PyOS CheckStack () KA2r OS M e &Hii . W%
AT RXAEN, BRI E A MemoryError iRk HEEAH.

Wit J b R R R A e A A B I MR A o APR2 A3, RFBE—> RecursionError JfiRu—fEE
{Ho TEHARRLLT, MHRE %,

where |3 jj—A~ UTE-8 it F4FH U1 " in instance check", TR HyssB B BEBR i BT 53007
RecursionError JH BAHHHE.

TE 3.9 MR S5 IR BN AE AR < 1% AP Hi] [ .

void Py_LeaveRecursiveCall (void)

& Tfa & ABL A 3.9 g AL 4t W — APy_EnterRecursiveCall(). & W %
XfPy_EnterRecursiveCall () WA M2 ey BAEHAT— R o

T 3.9 RAYSE T 1R BOAE AR 22 1% APT AT

IEF AN X AR R B M tp_repr TR EAF R I, FERPIRZ N, tp_repr IR THEIB BN S A
B 1IEH BLEER . AR A BRECRE 35 B 52 UL T RE . MSEBR R R, XA R EGE C XY reprlib.
recursive_repr () BN .

int Py_ReprEnter (PyObject *object)
& F18E ABL FEtp_repr SCHLHIT L BRI DA I AR R o

WERRA R C LA, MR ek il — B AR DL T to_repr SEBUM 23R ] — S A AL 4G
TR G, BN, dict MRKFRE] (...} 00 List WFRKFIRE [...].

TSR 3 32 VT R ) D0 s R ECRF AR [l — R B S ARSI OL R to_repr SCHLEH Y 241R [1] NULL.
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TEHABELL N, MR R M T ¢ p_repr SEBLAF AT IEH 4kEE
void Py_ReprLeave (PyObject *object)

B THaE ABL 5 —A~Py_ReprEnter (),

)EHQ‘{J\D

IE KA R FI B Py ReprEnter () HMek A

510 HFERE

AT AR HE Python SR #R Al {1 N 4 F5h PyExc_ §R | Python %@ PRI 4 AL BRI G =it
N PyObject*; EATAEIIG. THTERES I T A&
C &% Python %R 1)
PyExc_BaseException BaseException L
PyExc_Exception Exception LR, 1
PyExc_ArithmeticError ArithmeticError IHige G2, |
PyExc_AssertionError AssertionError
PyExc_ AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError
PyExc_ConnectionAbortedEr ConnectionAbortedError
PyExc_ConnectionError ConnectionError
PyExc_ConnectionRefusedEr ConnectionRefusedError
PyExc_ConnectionResetErro ConnectionResetError
PyExc_EOFError EOFError
PyExc_FileExistsError FileExistsError
PyExc_FileNotFoundError FileNotFoundError
PyExc_FloatingPointError FloatingPointError
PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError
PyExc_TIsADirectoryError 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_OSError OSError R 1
PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
PyExc_RuntimeError RuntimeError
Qé@{T-EE
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g1 -EEF—8
C & Python Z#R [EIf#
PyExc_StopAsynclteration StopAsynclteration
PyExc_StopIteration StopIteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError

PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError
PyExc_UnicodeError

PyExc_UnicodeTranslateErr

PyExc_ValueError
PyExc_ZeroDivisionError

UnboundLocalError
UnicodeDecodeError
UnicodeEncodeError
UnicodeError
UnicodeTranslateError
ValueError
ZeroDivisionError

33 W O A

PyExc_ChildProcessError,

PyExc_FileNotFoundError,
PyExc_NotADirectoryError,

PyExc_BRlockingIOError,
PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError, PyExc_FileExistsError,
PyExc_IsADirectoryError,

PyExc_ConnectionError,

PyExc_InterruptedError,

PyExc_PermissionError,

PyExc_TimeoutError 2fF PEP 3151 #5]| A .

TE 3.5 WU PyExc_StopAsyncIteration fll PyExc_RecursionError,

%ESﬁ}ﬁ%ﬁML&:PyExc_ModuleNotFoundErroro

XL SR VER4 PyExc_OSError:

PyExc_BrokenPipeError,

PyExc_ProcessLookupError yil

C &R

[EIf#

PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

TE 3.3 HRIKBE T X 2514
fige:

&)

5.11 FREEE S

BT A B ARHE Python %5

PyObject* KA PATERIETE,

W 28 B S 2R 2

PATR B T 4R AL B 44

Je HA AR SRR LK

2 ¢4 Windows HE S AR IIETS G X T Fidh BIAR ) 2% MS_WINDOWS |

AR LR 2

EGEIRED

BB GBIER T DUHAE 4 AR &, HAFKA PyExc_ ik Python 54 £ FR. X Sbe7 2
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C &R

Python Z#R

Bl

PyExc_Warning
PyExc_BytesWarning
PyExc_DeprecationWarning
PyExc_FutureWarning
PyExc_ImportWarning
PyExc_PendingDeprecationWarning
PyExc_ResourceWarning
PyExc_RuntimeWarning
PyExc_SyntaxWarning
PyExc_UnicodeWarning
PyExc_UserWarning

Warning
BytesWarning
DeprecationWarning
FutureWarning
ImportWarning
PendingDeprecationWarning
ResourceWarning
RuntimeWarning
SyntaxWarning
UnicodeWarning
UserWarning

3

TE 3.2 UM PyExc_ResourceWarning

3 RO AR 2R B

5.11. #REEEA#T
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CHAPTER O

A e e T ARG T TR, B AR ) C AR s~ 22 nT [E)PE (portable) . 7E C Hifdi ] Python
module (H4). PARAIBTeR G IER R C oA {E AR Python Hify (4% .

6.1 fERAMIH

PyObject *PyOS_FSPath (PyObject *path)
AR Ay 2. BT RUE ABL A 3.6 mAL. kIE] path TE RGP FRIER . WRZAZ 2 —
A str B bytes Xf4, WERE—AHifstrong reference. FIRIRLILT os.PathLike 1, MK
WER—A str d bytes XRWAFRME _ fspath_ (). FEHMFEI TRFI %A TypeError Hik[ul
NULL,

1 3.6 JUHT A

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

WL FRN filename FIARIE VO ST fo BB AT A2 B AR M EL (%) f. isatty (fileno (£fp))
HEAER SR TR AN . WIREREFRPy_Interactiverlag NEfE, BLERETE filename $5
Eloh NULL 835 A FRSEFE THAFE ' <stdin>" 8 '222" KRR EE.

void PyOS_BeforeFork ()

& T 1t ABL on platforms with fork() & 3.7 paAe. (ERERE Y L Z AIME S SELE N RRIRES I s AL, IR ALY,
MTEH fork () BUEEALATEAY ke 24 prt e e Bz mirgi i . G T X T fork O MRS

Wiy Cfork () WHN Y BAE main” 242 (NT "main” 345 25) vpi3t47 . %5 F PyOS_BeforeFork ()
eVt AN o

1 3.7 WO
void PyOS_AfterFork_Parent ()
& T HAJE ABI on platforms with fork() & 3.7 prAe. TEHERR > L G R e N FRIRAS I BRI I RR ALY,
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MHEPH A fork () SATMTZERIR sk Y B AL R B G R, et Wi 2w . HiEH T
ENT fork () WAL

% L C fork () W H W Y4 W main” % 42 (fL T'main” i #5 %) 17, X F
PyOS_AfterFork_Parent () Eiith2untt.

1 3.7 WO
void PyOS_AfterFork_Child ()

% T ¥ ABI on platforms with fork() & 3.7 Az, FEFERE S X2 5 B NP REARIR SR gL, BEpR %k
WAHEVH I fork () BUTATSRAR vl 24wl SRR BB Jo e TR th i ], Rz R G AL & (A
1% Python @E%%%%E"Jiﬁo HEHTEXLT fork () MRS

i C fork () W M N Y4 H #E main” 2% 42 (f; T'main” # #% %) 3 17, X F
PyOS_AfterFork_Child () it 2ant.

TE 3.7 BGHT A
hz%:

os.register_at_fork () ¥FIEM ] #iPy0Ss BeforeFork (), PyOS_AfterFork_Parent ()
FPyoS_AfterFork_Child () I H E X Python K%L,
void PyOS_AfterFork ()

& T H27E ABlon platforms with fork(). FE#F R 53 2 J5 T HE 2L NFRRAS I eR £ Q2R ZEAZL (] Python
FA RS I LM R SR 4 T AR PR o R RSB AT A T SO A B R v, PR TR
JHBEeREL
TE 3.7 R B 9EEI R R Wi Pyos_AfterFork _Cchild () B,

int PyOS_CheckStack ()
&, F ¥ ABI on platforms with USE_STACKCHECK & 3.7 #aA2. Y41 Raat Rk 25 [A] R 0] Bl . X2 —
ASEIEERIREIN, {HANAEE X T USE_STACKCHECK I a[ i (H Bi2FE{# H Microsoft Visual C++ 4 i%5%
[R)FEE Windows Jii4 |+) . USE_STACKCHECK Y H 2l S VRAEANNAZAEMR B O AURD el 22 e
X

typedef void (*PyOS_sighandler_t)(int)
& THE ABL

PyOS_sighandler_t PyOS_getsig (inti)

B T FaE ABL R[MMES | BHTA0(E S0 HE . XE—X) sigaction () B signal () RYfHj B %%
o TH AN ELE AR X S R AL

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler t h)

& T ROE ABL $HMES | G5 A0BEES N hy R IBFEORIG S BEEE . X2 — X sigaction () B
signal () AUMTBAAISERS . AN E E 4 X A el 4!

wchar_t *Py_DecodeLocale (const char *arg, size_t *size)

& THE ABL B 3.7 e,

Bl CRBOR N M A E M Pyconfig APL DA W Hf PR3 Python 47 7 445 1
MPyConfig SetBytesString () %L,
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1 bR B ATAE This function must not be called before % Python 47 #1454 10 2 Wi gV I DASE IE 5 b
Bl LC_CTYPE i 5 XM & [ipry_Prelnitialize () B4,

di i filesystem encoding and error handler FfftS—FTTE0 . ANSRAHRAL LSS surrogateescape 481 Ab I
5 R T AR KRRy U+DC8O. U+DCEE GG 5AF s A1 15 P AT
RBEFAF, M P51 21 surrogateescape f i AR K LA MG EAT .

1R (8] — A8 18] 3 4 B 9 Hh 98 F A A EAF BRI F8 5T, B PyMem RawFree () RBERLNAE. 1SR
size N4 NULL, WPRFHERR T null 450 S A5 E S AR *size

TE fRAD B R B N A7 43 L A 1R B AR 8] NULL, QSR size AN of NULL, W) *size REFE NAFH R RH
(size_t) -1 BUIEMSENRINR N (size_t) -2,

filesystem encoding and error handler & HPyConfig Read() 3 ik $& 1y: £ WlPyConfig
W filesystem encoding fMlfilesystem errors W F.

RS HS AR R RS R, el C HEATRIT B
W Py Bncoderocale () BECRI AR ATLIEF .

hz%:

PyUnicode_DecodeFSDefaultAndSize () flPyUnicode_DecodeLocaleAndSize () %K.
3.5 JUBTIA.

16 3.7 MRS PIAE I B /e Python UTF-8 30 K i UTF-8 4mhdg .

TE 3.8 R TE: IIAEAN R AE Windows | Py LegacyWindowsFSEncodingFlag k28 W I, ek B06 (i
H UTF-8 #rfidig=;

char *Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
J& T FaE ABL | 3.7 paae. B—AN 1 6 F 47 4 ) 459 52 g oK filesystem encoding and error handler, I
AR LR A surrogateescape £ 1740 FEAR, WIFE U+DC80..U+DCFF i [ N 9 A7 S 9l it ol
F5 (. 0x80..0xFF,
Rl —ANFE AL T B %S, [T PyMem Free () KREHNAE. 4 & A ST A ek ARSI
AR I NULL,
G2k error_pos A A NULL, NS *error_pos WN (size_t) -1, BUETERKA HISEHRET IR
R FAFI RG] 5.
filesystem encoding and error handler & W PyConfig Read() 3 ik $ 1J: £ WlPyConfig
W filesystem encoding fMlfilesystem errors W H.

W Py_DecodeLocale () BREORAFFTER ARG ] y S5 4F AL 745 R o

e W R B ATAE This function must not be called before 2% Python #4701 #7445 14 2 Hi#% & B DA
BRI E LC_CTYPE i F X W& ry PreTnitialize () B¥L

bz

PyUnicode_EncodeFSDefault () flPyUnicode_EncodeLocale () %K.
15 3.5 HT A

HE 3.7 RS T BUAE IR EFE Python UTF-8 AU UTF-8 Fifit s 2.

FE 3.8 fRAYEE T IIAEANSRAE Windows | Py LegacyWindowsFSEncodingFlag 225N I & HCR- (i
J UTE-8 Frifidkg =X,
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6.2 ZEEX
BAERORE sys BEBIINRERT LALE C ARSI TR BEEC. B ARAT T2 R A LAY svs bR
T BT TE IR G

PyObject *PySys_GetObject (const char *name)

=) %44 : Pi)"ﬂ 4“‘” & T FE ABLRIEIR H sys BEHEIXT S name S5 IR EAFAENR B NULL, I
HASxES

int PySys_SetObject (const char *name, PyObject *v)

B FHaE ABL ¥ sys ﬁﬁwﬂﬂﬁ name i’;‘kjﬁf v gdE v A NULL, FERCIHOLT name ¥4\ sys e rpgl i 42 .
WIEFRIE 0, KA EE R

void PySys_ResetWarnOptions ()
& T FE ABL ¥f sys.warnoptions HENTHNER. WREAITEPy_Initialize () ZHIBMH .
void PySys_AddWarnOption (const wchar_t *s)

& FHaE ABL It APT AR S T I R34 W M4BCH R B PyConfig. warnoptions, %L Python
VIS LB E .

¥ s PsIn%E| sys.warnoptions. WWEREUNIAEPY Tnitialize () Z HiEIE F AR M 1 Je 2%
VB3
1 3.11 Rz = pEE.

void PySys_AddWarnOptionUnicode (PyObject *unicode)
& T HaE ABL It APT AR S T I R34 W M4BCH RHiX B PyConfig. warnoptions, %L Python
VIS LB E .
¥t unicode Y5 )% sys.warnoptions,
HE: HaitbREOA e CPythorl SEPZAMER, RN BWAEPY Initialize () ) warnings
BARAZHRA, 2B T IR 2 PA SR8 Unicode Xif 42 i A RER A -
T 3.11 2 B pE .

void PySys_SetPath (const wchar_t *path)
J& T ABL I API #4588 T 1M FaEa: W UM R EPyConfig.module _search_paths
MPyConfig.module_search_paths_set, Z:ULPython #1451LB H .

¥ sys.path BN HTE path FHREB| PSR A PN EXT S, ZSEN A RS V-6 B R EER
7 (£ Unix b2k =, 7E Windows |28 ;) 4rBE I AR 51 2

1 311 R HE.

void PySys_WriteStdout (const char *format, ...)
B T RE ABL KFPA formar H5R B i PR B A S sys.stdout. ARG RARMRER, B ALET
i (W30,
Jormat 132445 2R AALI i th AR ES AR/ NBRIE 1000 S5 PATR - B 1000 7295 )5, 46 th 549 Hf
DR, FRRIML, X RS AR IS 2 BRI )7 %es” A% 2 BT 2440 % <N>s” SEFR ], o
<N> g — AN E T <N> 5 H AT AL SRR R R 2 FIA 2 1000 745 1 - 2E 5.
WEYERE" %, Bl RE N AR R ECTT B A A E I UL .
WERKEA T 4R, sys.stdout 2GS, CHEIITH BRI S A EIER (C 29) sddout.

void PySys_WriteStderr (const char *format, ...)
J& T FaiE ABL 22{)PySys_WriteStdout (), B NE AF| sys.stderr B stderr,

68 Chapter 6. TH



The Python/C API, [ 3.11.13

void PySys_FormatStdout (const char *format, ...)
J& T a5 ABL 25{p)l PySys_WriteStdout() HJ ERECE Sl PyUnicode_FromFormatV () k= AkE B
HHASMHE R BRI,
1E 3.2 BUHTIA.
void PySys_FormatStderr (const char *format, ...)
J& T faiE ABL 25l PySys_FormatStdout (), {BECNE AR sys.stderr B stderr,
1 3.2 UFTA.

void PySys_AddXOption (const wchar_t *s)

EJ%%% ABI E] 3.7 Az, I API%&%%%?WT%@ Fl%aﬂyﬂ%ﬁﬁﬁﬁP}/Config.Xoptions, 7§§
DLPython #7145 LB & o

Bt s AT — N X ISR EATRME| PySys_GetXOptions () i u] 24 wif e 11 i
Bt MWBRETDAAEPY_Tnitialize () ZHIBIHA .

1E 3.2 BCHT A
1 311 R BE .
PyObject *PySys_GetXOptions ()
EARAE: A 4R, BT A0 ABL g 3.7 kAL, IR [P HT -X BRI, KT sys._xoptions,
KARERI, FR[E] NULL 38— 57
e 3.2 BUHTIA.
int PySys_Audit (const char *event, const char *format, ...)
IR AR MR AEATEOE 8 1o I IR [ 2R B 2R I ik [l HE BT I — A e

WARBE BN TAEATE T, WERFEF formar F1H A S BORM & — AN H AL AR ITTA. B N PASE,
fEPy_Buildvalue () Wl AR X FAF M. R MEGEAN R DA, B8R mE
—MHITEITAT . (BT N SIEFE— 51, HE T IR R B S B A R
¥, UL e RS EE i)

TR # A AR P EPy_ssize_ RACH, JoitR7E L T PY_SSIZE_T_CLEAN.

sys.audit () &HATER A Python (TR R LI R Y31 .

e 3.8 JUHTIA.

£ 3.8.2 JUSET: BKPy_ssize_t AT # M XFAF. TEMZHT, 251K —DAATERI TN E L.
int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

KREATJE FXESR hook T INENFTE W H V185 782 FE ST IR Bl AR R MO R [ {E A . AnSRIzA7 iy
CAPRIIRL, ESAERWINBE MR, @il it APLERINA 8T 24 XHs 1T QU i Brf i Re
TR -

userData $55T 2RAE N T BRE BT 8T BRECTREH AR A A TR, % F8 5 ALY B4 ) Python

NS
BN o

VBRI EPy Tnitialize () ZRIWCEAIIMN .. WERTEIZFTINWIGALZ IS0 AT, B HT T
?4%§%§'Jiﬁﬁiﬂﬁﬂﬁﬁiﬁﬁél7i~/l\/>& Exception TR IREIHIBFERIE AR A 2P
HHER) -

TR BUE R S G &R Python ERESERFA GIL AYNEOL T -

THZ 5 PEP 578 [ A S T ITRANNIA . As AT RIARE A 5 1 BT SRR s G B L T
Pre. AN AR R AR SOR

51— R A | MR FHF sys . addaudithook,
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typedef int (*Py_AuditHookFunction)(const char *event, PyObject *args, void *userData)

B RE KB, event 215 4Py Sys_Audit () ) C FRFRFN S args SR N —
/NPyTupleObject, userData J2-154; PySys_AddAuditHook() HIZ4K .

1 3.8 JUHT A

6.3 1752 (Process) #Z#l

void Py_FatalError (const char *message)

& F 145 ABL 3TEI—/ANEarAR I B AR . A PATEANEHL. e B0 24 (AR A6 3 ] BEA
YKLE{f T Python R ES S AT GG I UMM s B AN S A8 B WA ER A I3 . 7E Unix |, 21
PR C BT abort () H¥F e K28 E— core U

The Py_FatalError () function is replaced with a macro which logs automatically the name of the current
function, unless the Py_LIMITED_API macro is defined.

1E 3.9 AV R H BIHC KRB R

void Py_Exit (int status)
& FRaoE ABL B Y FI . XKW Py _FinalizeEx () K5 18 M AR C FE K 4L
exit (status). WPy FinalizeEx () ¥EREHE, BHIRSH#EX A 120,
T 3.6 WS T oK B i ZAL IR IR AN 2 T4 20

int Py_AtExit (void (*func)())

B T RE ABL {EM—ANhPy_FinalizeEx () MRS EERR B, 8115 B R BCF A 2 AT MBROEA
W IREEATE . fe 22 Al DAYEME 32 AN B . UIEMPSEhIE, Py AtExit () FFiR[E] 05 KIGHE, &
Rl -1 fe e M s B R A S e e DR o B B e R 2 2 R —K . i T Python YA
AT B R B2 BT 72 1, PG Python APT AN Y func i -

6.4 5|\

PyObject *PyImport_ImportModule (const char *name)
ERE: a9 2. BT IE ABL XR— WPy Import_Import () MRS, BEHZ—1 const
char* fENSHMARZ PyObject*,

PyObject *PyImport_ImportModuleNoBlock (const char *name)
EIMEE: ey %R, BT ABL iZRENE Py Import_ImportModule () H— PR FHI B4 .
TE 3.3 A5 T TR AR — SRR IR BRI {2 M Python 3.3 52, §5 HAER%
B OL T ES UM R R A B, i DAL SR B R RA T TCAL B

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

*fromlist)

EMEAE T Arag 2. AR, SN E Python AL _ import () FRENSEGAYM KA .
IR 2 —A % B AR B s R AR S L, SR AE S AR IO Ul NULL R B — A5
5 __dmport_ () KL, BRI TR FHEE E D ZEGSE R, RIES S TN ES
) fromlist

FARAAL BN A SERE RN 5, kG Py Import_ImportModule () APFE.

70 Chapter6. TH



The Python/C API, [ 3.11.13

PyObject *PyImport_ImportModuleLevelObject (PyObject ¥*name, PyObject *globals, PyObject *locals,
PyObject *fromlist, int level)
ERAE: ey s, B TRUE ABL g 37 AL AR, RTRAR BRI S N E
Python e __import__ (), PIARRIE __import () BRAUSECHEIRM LLERAL.
IR A 2 —A 0 B AR B i R AR S |, SR AE S AR IO Iy NULL i B — A5
5 __dmport_ () KL, BRI TR EHEE E N ZEGRE R, BRIES DS TN ES
) fromlist

T 3.3 BUBTINA.
PyObject *PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals, PyObject
*fromlist, int level)
ERAE: ey 48, BT ABL 2 FPyImport_ImportModuleLevelObject (), HIHZFRH
UTF-8 i i) “F4F R A2 Unicode X4 .

TE 3.3 RIS T : N2 level R EUHE -

PyObject *PyImport_Import (PyObject *name)

AR Feg %8, BT RUE ABL X2 NEH T 4E “SAHTFEREC WESERED (BXEe
level 0, FRGEITFA). ERMELE2/IEHE T _builtins_ ) __import_ () BREL.
K T R ) 24 B EREE R e AT A S A TR SE T A

ZERELER (A B AR A

PyObject *PyImport_ReloadModule (PyObject *m)
EMRAE: Arag SR, & TRUE ABL BEE— MBI Rk Bl —NE g AR BT, BOE A R
R[] NULL FFBEE— 5 (TR L PRI R S AFTE) -

PyObject *PyImport_AddModuleObject (PyObject *name)

AR (B 408, BT RE ABL g 3.7 pake. JR [N T AR BRI SR . name ZEHITE
KW PAN package .module, UIRAFFE modules “FHLIN GG A, QISR E], WAE— 0
PR HoAd A 2 modules “Filt, FERMES R B NULL H 50 & — 78 .

i BRBOR SN EE ATE EE; ARRER R N, RS AN S AR SR, il
HPyImport_ImportModule () BB NEEIELA G AL, name i -+ 55 AR E LR
R ARIEAE N R S0 ) 2

1E 3.3 BCHT A
PyObject *PyImport_AddModule (const char *name)

EIMRAA: B 4, & TRaE ABL BT PyImport_AddModuleObject (), {HIHAFRA UTF-8 %5
T 45 E T A 42 Unicode X742 . obiject.
PyObject *PyImport_ExecCodeModule (const char *name, PyObject *co)

AR ATeY A, B TRUE ABL S — MR (W REN package.module JERK) Fl—AM
Python “¢ 5 ifh SCAF B P B R compile () FRECEIACAIXT S, MMEGZALHL . 2R BIXHZAHO0 5
FIET I, B QR A A R R [B] NULL H R E— D RE . EAERRMEI T name M sys.
modules PHEFEE:, B name fEdE APy Import_ExecCodeModule () WEFELET sys.modules
H1. £ sys.modules HR AR FTEEWIR BTV BN, B S ARSI A IMERR IR
M GR AT —Rh AN O TR ER 1 B R UL AT fR 2 T HIRN)) RAS.

Wi spec Ml loader  WURMARREMITE, Kol NidE Ya0E. M spec Bhn#kes (fn
REWE) BRBERERE _ loader_ MifEHAWNE I FH% A SourceFileLoader HJSLf.

B __file  JBPERGBONMUEXTRE) co_filename. QIRIEN, AFRE __cached

6.4. SIAEH 71



The Python/C API, [ 3.11.13

WARBREPF AN B R B ERE . WS Py Import_ReloadModule () T B BB HIE Tr
=K

WAR name 17— MEAH package .module WA RS HIAHR, WALATH A QIR QLTI IR AN 28
B,

HiEZFPyImport_ExecCodeModuleEx () MlPyImport_ExecCodeModuleWithPathnames ().

PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
EIARAEL: Fey 4RE, BT aE ABL 2 T PyImport_ExecCodeModule (), {HUNMR pathname K
NULL MBI R I __file  JEIMEMIE.
5 B PyImport_ExecCodeModuleWithPathnames ().

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

*cpathname)

EIARAE: ey 4B, B TiE ABL § 3.7 At U TFPyImport_ ExecCodeModuleEx (), {Banp
cpathname A"} NULL WIS WBOARRRAT R __cached  fH. TE=R% ETET@H% H—As
TE 3.3 BUHTINA.

PyObject *PyImport_ExecCodeModuleWithPathnames (const char *name, PyObject *co, const char
*pathname, const char *cpathname)

EIERAE : #rah 488, & T i ABL 3T PyImport_ExecCodeModuleObject (), {H name, pathname
N cpathname “fj UTF-8 4utS () 45 ER . WIR pathname 451X 5 NULL N3A &2 B cpathname HiEWr
HETEE.

1E 3.2 BOET A
e 3.3 S AR IR T I AR M & imp . source_from_cache () RIRHEEE.
long PyImport_GetMagicNumber ()

& T HaE ABL &[] Python 5 sc 4 (R .pyce SUMF) MBERL. BUBERON, M A7AE T i SOk
PUASFAT Y, i BN 1 o IR ] -
e 3.3 M SE T i IR [l -1

const char *PyImport_GetMagicTag ()
& TiaE ABL £1XF PEP 3147 #3X Python 735 % SO 4% 1% ] BE AR % 7P F7 55. #HICAEAE sys.
implementation.cache_tag [RJ{EE N 2485 A0 ik ok 250 B8 AU (B -
TE 3.2 BUBTINA.

PyObject *PyImport_GetModuleDict ( )
EMRE B4R, B TEUE ABL IR TREIVE R FIML (B sys .modules). R RZHXE
A REAS AL B

PyObject *PyImport_GetModule (PyObject *name)
EARAE: ey M. B TRUE ABL B 3.8 L. IR EATRINE S AR AR R AR 1]
NULL AR 2R B . ﬁn%%‘ﬁa%m&)ﬂu [B] NULL ?waﬁ%%e
1E 3.7 BUHT A

PyObject *PyImport_GetImporter (PyObject *path)

AR Fag 4. B TRUE ABL R EIEFXF—AS " sys .path/pkg.__path__ W& H path &L
X4, WHE M sys.path_importer_cache FHHPREL. MR E M ARG, Wl sys.
path_hooks H 2 —A-HesbH %A% H E’J%’J? AR A 8 TR ] None s 30K 241
P& Ji path based finder ToIENZIEESH LB IS . 45K %173 sys.path_importer_cache
Hro R Al — AN ) AR R G |
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int PyImport_ImportFrozenModuleObject (PyObject *name)
B FTHRE ABL B 3.7 mAL. ML FRA name H)E R EEBIH . IR ] 1, 40 3R OK 4 2 4L 5 )
R0, ARG AR WO AR ] -1 BB — A S BT IS U R R AR,
M pyImport_ImportModule (). (WHERBATRA RS — GRBHREH S ASREFERE.)
1E 3.3 BCHT A
AE 34 BUWSEE: _ file  JEMIFAFAERS EUCE.

int PyImport_ImportFrozenModule (const char *name)

J& T iE ABL B FPyImport_ImportFrozenModuleObject (), {HIZF K UTF-8 4l B F4F
EB T A2 Unicode %42,

struct _frozen

XA O A SR AR S g 2K 2 X, i freeze T H AL Wi —E (352 % Python JEILHY
KATH ) Tools/freeze/), HiE YL AHE Include/import . h P F|:

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

TE 3.1 JUPEETE: By 1s_package FEATWIBIHLUE G H— . EER T, size BN REMMIE.
const struct _frozen *PyImport_FrozenModules
AR IR A FR 10— frozen LR, PA—DFTA AN NULL BB RILR R EH .
M DNURGERIA T AR, BREMER P R . 55 =07 (AT ORI o 2Ok FE B sh A B i R 45
BEEREE .
int PyImport_AppendInittab (const char *name, PyObject *(*initfunc)(void))

B T RaE ABL [l EUA B N BRI — M, X @ X Py Import_ExtendInittab () BI{EHEA
B, R TCEY RENERE] -1, BT FH 245K name A, I BREL initfunc VE RS —IR
AR P AT BRI s A . WL 24 E Py Tnitialize () ZHITRH.

struct _inittab

filiid BRI K h — A B Sk H R S5 K. ik A Python YRR 7 T DA KF I 88 25 1 1K 1) %5 41
HPyImport_ExtendInittab () Gi& M VARBUESMG A BB ZE5H IR d 4> B 2

const char *name
BERAFR, H—A> ASCIL 4y 745 H .
PyObject *(*init £unc)(void)
BRI BT R AR U BT A R A R
int PyImport_ExtendInittab (struct _iniftab *newtab)

Ii) AV EARERR AR — AR . newtab SUATUAZNPA— M35 NULL fE ) name VB IRAR H AR KPR
P IE T RE P EUAAF R 2. IR [E] O BB AR TCIA L R0 AR N TR R ] -1, 242k
Wik, A1 RS T AR . R APy Tnitialize () Z AT

5 Python LR L2 K 1G4k, WPy Import_AppendInittab () B{PyImport_ExtendInittab ()
WAAAEAF IR Python WIGALZ FiT T H -
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6.5 #¥#E marshal #{ExZ

X LEBiRE e C AV AL B S marshal BT AT RHAR s e 21 A X G . oA S ek 50n] AR RF A 5

?ii?‘l‘*f?ﬁ'ﬁk*%ﬁ, 75— L8 e U AT RO IR Bt . A7 marshal Bl SCHF A — HE il X
17T

BOAHEAEAFRE I SR B AR RT3k o

BURH ST F P RS AR - 58 O BUR P AR, 55 1 AR &4 SO AT marshal 527514k b LS E AL G 5
ﬁ;%o 55 2 AR S S A kiR, Py_MARSHAL_VERSION 8 T 241 UGN (U RTHUE N
2).

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

Marshal a 1ong integer, value, to file. This will only write the least-significant 32 bits of value; regardless of the
size of the native 1ong type. version indicates the file format.

This function can fail, in which case it sets the error indicator. Use PyErr_Occurred () to check for that.
void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)

$—A Python X4 value 1), marshal ¥4 X5 A file. version ¥§WSCHR& AR .

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)
EMRAE: Frhg SR, IRl —AMIE value ) marshal FRIE R T TERXTR o version FRH SRS AR
Z

PATR R BRSBTS A% 4 marshal A% 3RO {EL.

long PyMarshal_ReadLongFromFile (FILE *file)

Return a C 1ong from the data stream in a FILE* opened for reading. Only a 32-bit value can be read in using
this function, regardless of the native size of 1ong.

KRR R, R G M R (EOFError) HaR[E] -1,

int PyMarshal_ReadShortFromFile (FILE *file)

Return a C short from the data stream in a FILE * opened for reading. Only a 16-bit value can be read in using
this function, regardless of the native size of short.

KRR, RIS YR (EOFError) JfaR[H -1,

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
1% 1E: #6944, Return a Python object from the data stream in a FILE* opened for reading.
KA R, BIREE 4R (EOFError, ValueError B TypeError) JfiR 5] NULL,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)

B4R 44 #hY % 4. Return a Python object from the data stream in a FILE* opened for reading. Unlike
PyMarshal_ReadObjectFromFile (), this function assumes that no further objects will be read from the
file, allowing it to aggressively load file data into memory so that the de-serialization can operate from data in
memory rather than reading a byte at a time from the file. Only use these variant if you are certain that you won’t
be reading anything else from the file.

KR, R EE S R (EOFError, ValueError B TypeError) ik [F] NULL,

PyObject *PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
EIMRAE: #2008, MAEIRIA data 1) len > 5035 G b DX B 1% ] — > Python X}42 .
KAFERE, B EE S R (EOFError, ValueError B TypeError) iR [F] NULL,

74 Chapter6. TH



The Python/C API, [ 3.11.13

6.6 BlfTSIRBENE

TEBIHAR A CRY R ERIT IR, X 2RO A M. HERY(E BRI extending-index .

X2 R B HE AR W Bl = 4>, PyArg ParseTuple (), PyArg ParseTupleAndKeywords (), VA
JepyArg Parse (), ‘EATERMT & XACF 4 @ R o€ B0 1R 9 2 808 0 ok £, 3 28 o 508 08 1) AH
[l TE LR AR AL AR

6.6.1 BEITS

AR F AR 0 B X AR IT. — MRS TR IA 4 Python X4 Bl H &7
PFEE RIS SRR R ITTA . B T ARBISL, — ARG S PSS 2 BTGl 0 X 28 e By By
IR SR FERE TR, WG 15 A FEAGR BTG IS O W X A8 BT
Python WfRFKA; Trif's (| W feidn C A8k (Ieide) J4.

FHPHNEER

T A S AVEIGE T S IR MRS R N A AT ) . ARV B AR [ A4 unicode P45 B 4 X Y IR G
BARAAE

BAE R AU, Zip X EANS AT AR,

BRI A DURF AT R A b X 46 5] C 2B

o By F s> EAEAAR QI Py_buffer M. BCRBUE TG K VASEIR I & B 5 {1 X
G X B g AEPy_BEGIN_ALLON_THREADS AR S AT A K PR K/ B i B P e FAT AL
Wi B, TEARGRACIESE (BUEMERA IR E) 28l kBl PyBuffer Release ().

o es, es#, et fll et FHA X MEIRE N X TERGTRACIEEE (SULMERA S IETR) 25 &
B PyMem_Free ().

o HAkEAEZ—A str 3B byres-like object, W bytes, 1 HEZ MW XIEML—4> const char *
TREr. TEZRMXIE “BEA” WITERR : BRFH XL Python XTSRS RE, I AL R A A av il
VRARTR B B A TR A -

AR N Z G0 X ] DA g A, SR I PyBufferProcs.bf_releasebuffer SFEWANHN
NULL. XRFA RS ]2 R 40 bytearray, PAKHELE LN bytes ) memoryview,
TEXA~ bf_releasebuffer FRPASL, WA HTRIEM AN R ER AR SHKEAE (e
BEALZ A B IKEK, 308 55— AR e A IL A )

fHE: TR # BRAAS K (s#. y# %), %2 PY_SSIZE_T_CLEAN WIfEfLE Python.h ZHiE L. TE
Python 3.9 J B RLRCAS I, WIERE LT PY_SSIZE_T_CLEAN %, WKESHWEAI NPy ssize_t, HN
°f int,

s (str) [const char *]
Ff—A> Unicode Xl — N8 M FAFERER C 185 — MR ELFENZERE, INFE
FRERTEB R AL TN PR TR A R . C FR R RO A4 AT . Python FAFHR R REAL & AR TCRHI AR
s WRd, —4 valueError B &5 % . Unicode X EHAE LA 'ut£-8" Rl C FRrHER
WA, —/> UnicodeError EHHT] 4.

fE): X AFIB XA Z bytes-like objects, WNHRAREIEZ U RGIARIERF ALK C A7, Bl
fiff] os FIEREGPyUnicode FsConverter () VBN #10R%,
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16 3.5 WA T DAHT, 24 Python “F4FH il 2 Tk AR null [ 25K TypeError .
s* (str mibytes-like object) [Py_buffer]
B F A BEHE . Unicode X4 (B4 705 IRE 4. &k P 4RIRI Py b e IR
X AP C FAFHR AT BEAL B AR NUL 775, Unicode X4 "ut £-8" gl bl C F4FH:
s# (str, read-only bytes-like object) [const char *, Py ssize t]
B2 s+, REFETERMET —AME 092 0F R S5 AEEERA C A8 g, SF— 248 m C 41
BEF, BoARHEKE. REMFRAT R STIANZE T . Unicode MRS "ut£-8" Hifhk i
ek C FriHR
z (str 5 None) [const char *]
5 s 2, {H Python Xf R AT HEN None, FEXFPIEFHL T, CH84H%E N NULL,
z* (str. bytes-like object B None) [Py_buffer]
5 s* 2, {H Python X} 5 n]§E 4 None , FEIXFIELL T, Py_buffer £5H1 buf M E N NULL,
z# (str, read-only bytes-like object B # None) [const char *, Py _ssize t]
Y5 s# 2, {H Python Xf R W ATHEN None, FEXFPEFNHL T, Cf84H%'E N NULL,
y (MEF{bytes-like object) [const char *]
B Sy — A ST ARSI — I 100 SRR C Hibhs ERHE Unicode ¥4 547
DR AT AT MR EIRREIE, 1523]% valueBrror 5. exception is rised.
TE 3.5 MURBEEE: DART, 4T 2o XAl 3] TR AR null 2522 5] & TypeError
y* (bytes-like object) [Py_buffer]
s* A2, A2 Unicode X5, NI iRAVE R X852 bR B it ik .
y# (read-only bytes-like object) [const char *, Py_ssize_t]
s# B9AE, ANHE3Z Unicode ¥4, N2 AR i,
S (bytes) [PyBytesObject *]
LK Python Xf 4K bytes X4, ANE i #EAT AL 4. AR %X RO K bytes X Z W 25| k&
TypeError, CAEWAHFEIN Pyobject*,
Y (bytearray) [PyByteArrayObject *]
K Python X5 K bytearray X4, ANEHIATEMIHH . WRIZN RN bytearray Xf4 M2
5| % TypeError., CAFRWM AT Pyobject*,
u (str) [const Py_UNICODE *]
Ff—~ Python Unicode X e #44k B 45 ] — A~ PAZS 2 E 1Y Unicode “F4F S tp XX F5 51 ARD AL A —
A~Py_UNICODE fg4t 28 By hk, 76k T — 48 0 E L A7AE R Unicode Zeih XI55, THHE —
ANPy_UNICODE B FAF 56 BE B T i i3 0 (16 FLELE 32 fi1). Python F4F R UAUNREEL &k A
() null FCRS s AR, 51%&—> valueError 4.
TE 3.5 BB TE: DART, 24 Python “FAFHR HiB 2| T iR AR null 5% 55255 % TypeError .

HIEHRAS 3.3 AHER A, & 8l 3.12 R kR, « X2 IHMAEPy_UNnICcODE APL i
$PyUnicode AsWideCharString().

u# (str) [const Py_UNICODE *, Py ssize t]
u AR, R C AR &, S—NB4EHTE M —> Unicode A F X, S MNEREMKE. BT
null LA 5,

HIERA 3.3 B AMER M, e AR 312 8RR, « X2 IHRAEPy_UnIcOoDE APL i iE#%

ZPyUnicode_AsWideCharString().

Z (str mf None) [const Py_UNICODE #]
5 uZ{l, {H Python X R AIHEHR None, FEXFMELL NPy _UNICODE $5%11 4 NULL,

HAERAS 3.3 BAHERS G, o & H A 3.12 Rk, « X IHEPy_UNICODE APL iif i 7%

FPyUnicode AsWideCharString().
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Z# (str 1 None) [const Py_UNICODE *, Py ssize t]
5 u# M), {H Python Xf LT HEN None, TEXFEFIL TPy UNTCODE $841HEE N NULL,

HIE I A 3.3 BAHERE M, A& B RA 312 R R, « X2 IHAEAPy_UNICODE APL i iE %

Z$PyUnicode AsWideCharString().

U (str) [PyObject *]
L3R Python X4k Unicode X%, ANeif i ATAL 4, Q0 SR %% 42 A 4 Unicode X 5 W) 25 5] &
TypeError, CAAEWAHFEIN Pyobject*,

w* ()3 bytes-like object) [Py_buffer]
AR AR Z AT LI 5 A RS B AL Py _bufrer Z5HIRIE. ZihIX
T REAFAEIR A null 27450 Mo XG5 5 M & RE W pyBuffer _Release (),

es (str) [const char *encoding, char **buffer]

s AE, EXFHIS)G1H Unicode FAFAEATATZMIX . B HALPEAT e NUL 4 L gn D 2 -

AT LW ASHL. B OUIERA, I AN const char*, "BH§[H—~LA NUL Z55H) ¥
PR A A B, B NULL, XAME LS "ut£-8" 4iidt%al. AR Python Joikifyl
TRE AR 251 B8 58 SRR char**; BTG TSEHER PO T A S 800
RNERIZIX o SCARF LA — SRR E I A% A T 4 i

PyArg ParseTuple () £ HL— AR R/N G X, 9t 5 B ECE 5 DR A e X Hic .
“buffer 5| F1IEASF  BLRI WA ). W& A SHELEM A ST Pyvem _Free () ERERE £ LRI %
X

et (str,bytes or bytearray) [const char *encoding, char **buffer]
Mes A, BT AHERSEAWTRERNGR. M, BREEANSEC w0 TR R

es# (str) [const char *encoding, char **buffer, Py _ssize_ t *buffer_length]

s# A, ERFE4iSHY Unicode PAFAEANTAFZMIX . A es Faka, ERFEARIEE 15 NUL

AR

ERE=ABH B MUNMERA, HHH0N const char*, EHf[—4 A NUL 458 1 745 e
FORMGISHEA A FR, B NULL, XAMEOLASM "ut£-8" ik, AR Python JoikiH A&
A S5 R 575 5 ASEUAON char**; EFr5| ISEHERF RSO A SHCCAR N
BZ X, SO ASE — D SR E R A AT . 55 = A SRR i ) — DB 15
Bt 805 N AR R s o Hh Gt X A TR

APIR R

I *buffer 15171 NULL 4561, ISR CHE SRR S MO IX , AF SRS BB K |
& *buffer AGIFVE 2 BERIAEGE . WFIUE SR PyMem_Free () DATEME I EREI S BL Geh X o

TR *buffer 5 18] NULL 841 (EECHIZMNIX), Wpyarg ParseTuple () FHd AL EAE N
X, FER *buffer_length (R IEMREN Z 0P XN ARG, BRI EIRE R Zop X, FF4 Ik
B. WRGEMXAER, FiE— valueError,

TEX PG TH, *buffer_length 1 & R At J5 45 BA A NUL (BRI K .

et# (str, bytes 1 bytearray) [const char *encoding, char **buffer, Py ssize t *buffer_length]
Mes# MlE, BTAMNERDEANFRBERNR. M, BREEANSER %G FrFHRAL
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B

b (int) [unsigned char]
PR Python BB A TOAF-5 ISR, F7fA—4> Cunsigned char,

B (int) [unsigned char]
F5 Python BE AL R O HIOT HA B Tt A A, 75—~ Cunsigned char.

h (int) [short int]
H—1# Python ¥ ###[F)p{ C #Y short int.,

H (int) [unsigned short int]
14— Python i [FIil C i unsigned short int, F(EJEFLMERSAIHAT .

i (int) [int]
%1 Python &£ FI C i int.

I (int) [unsigned int]
1 Python B HIE(EIR, C ) unsigned int, HEBFEMERE AR,

1 (int) [long int]
#4—1# Python $& ¥ C i long int.

k (int) [unsigned long]
#§— 18 Python HBUE(EIAY C 1y unsigned long, WHELBFEMERARAE

L (int) [long long]
#%— 1 Python #£##[EI C ) long long.

K (int) [unsigned long long]
%18 Python ##U[EIA C ) unsigned long long, WAELEAR M AART .

n (int) [Py_ssize t]
4% (i Python 33 [F )ik C (i Py _ssize t.

c (bytes s EPf[E] 1 (1) bytearray) [char]
Ff—A> Python FHTRAL, 41— KK 1 1Y bytes B bytearray X4, il C char .

TE 3.3 RIS fLif bytearray PJfF.

c (B¥EE 11y str) [int]

A~ Python 4, W—PKEEH 1Y str X5, 4k C int,
f (float) [float]

16— Python % B B [F), C fi¥:c:type:float .
d (float) [double]

1§ —1# Python % BE 5 [E %, C f¥):c:type:double.

D (complex) [Py_complex]
s —1i Python [FI¥E([E), C i Py_complex &ikE.
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Hivhtt

O (¥fF:) [PyObject *]
¥ Python ¥R CRZALATEAR) FEAEE]—4> C XIGRE . XAE C Rl bR R S Fr L i X 52
XL Hstrong reference ANl (BUHBIHVIEOR M) . FEAERYHREHFA 0 NULL.

o! (%) [typeobject, PyObject *]
FF—> Python X RAFA—A C X R 4585 XEMT o, HEEZFIA C S5 H—1-42 Python ZEAUX}
FHHHE, 5 AR S8R C AR GEHUR PyObject*). NS Python Xt 4R HAT BB i)
%ﬂ, JH\[J%E'IZQ TypeError,

os (MMk) [converter, anything]
L converter PREICRF Python Xf 534,y C A& . XTEMNNSH: F— DRI, HF M2 CAHm
(FFRZRAY) Mthl, ol voidr, 483 B R EUKIIF AR

[status = converter (object, address); ]

o object & FEA5(7) Python X421 address k%45 PyArg_Parse* BRI void* 4. R status
B PA 1 ARSI DA O ACSREAR R I . MR IR IMINS, converter PRAIN. 2475 % 5 HFik: address
N BRI R B TOIRES .

UL converter JR 7] Py_CLEANUP_SUPPORTED , MR SHUMNT I AR, B ] BE2 TR A % R4k,
MM AR A IR C A BE AT IN AR . 55 A, object 280150 NULL ; (Hlitt, %S4
Yo NULL ; AL, %3506 8 NULL , HL, %3806 8 NULL  (W5RME) A NULL address (B 5 )5
TAEIEY o (A ]

JE 3.1 fREYSEETE: N A Py_CLEANUP_SUPPORTED.,
p (bool) [int]

M AME R A E (— RPN H RS AL ARRS Y C true/false BEARUME . QIERFIAAN
HE L, BIWE 0, ERZALMEIARY Python (. £ UL truth ZREUFH Z 5T Python Al Jisl{E N E &
=

Lo

TE 3.3 BUHTMA.
(items) (tuple) [matching-items]
X5 b7 2 Python J¥ 41, BIKERZ items A& FRITIEE . C SEULA I items Hrg— AL
TG, P kg B i E
&35 long” FE A1 (BUE R H°F- 5 19 LONG_MAX FR#IHIREIE) ZTRERY, SRIMAN AT 24 9y FAG I --- 243
Z P B AN SCORNEMERT I A S RO S B AR T (SEF5 b, B SCR 4R B C ) T 46k - IR
HITHECRT RE & & AEAR L) .
AL AT ER P — S A PR A FRR I . XS] B N EEERFE S . EA1E:
|
FEHAYE Python Z:851) 36 FR )N 10 S 50ER 2 ATkl . C AR BRI 1) il 3% S 80T BRI AL A B —24
— NS HOE A TRER, PyArg ParseTuple () ANReViFAHN M C 48 & (B EE) MINEA.

PyArg_parseTupleAndKeywords () only: FKWI{E Python S04 T 1) SRR ke it ] i 5 5
o M0, A RSO T SRR R TR SR, BT eME S AR R | D EAE S AT

e 3.3 UHTIA.

RSCHITS IR GRS B I FAF R BT R B DH B R (PyArg_ParseTuple ()
PREG A “ RIR(E” 5.

6.6. EHSIMREERE 79



The Python/C API, [ 3.11.13

ﬁﬁﬁfn%ﬂ%i*%ﬁ%; I R TR H O AR A DR S HURBOA M BRI R .« A0 AHEHE

TR PRI A T AL AT Python XF45 | JI#RE G AZREGCENT (BIAZLEE 5!

A K L8 pR B RIS b A0 A XA 545 H3 i 5 A SR M s X e R A il AT, A
— UL, T AR S TR F AR, XS B A s XA, BN ITE RS
SE AR R IR AR T

N T AR, arg 3G RICFEAR A BAR LR . I, PyArg_Parse* pBICRF R Ml FL{H
A WIFFR R A5 4 5755 24 PyArg_Parse* pAUH T MU BRICHEHe 5 I R RS, %4
FRTT e HL S Sk X BT W A LIk b p) 728 B AR DR R

APl HR

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

B THUE ABL M — U 28, KA h SRS EIF AR B . )R ] true;
KM ] false - H5 | A AU 75 o

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

& T HaE ABL flpyArg ParseTuple () MR, SR EHSZ—A va_list RAUKSELMA & r] 2B EE 1)

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *keywords[], ...)
& T hasE ABL 3R AL S 50RO S SR I e 5 Jey AL B BB S8 keywords S50 ¢ it
FHEL R NULL &8 . 254 FRFEnpositional-only parameters, SR [A] true; & A S &R, ©
Ffa[a] false F5| B AH I F9 o

JE 3.6 REGEETE: N T positional-only parameters {3 15 .

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject ¥*kw, const char *format, char *keywords[],
va_list vargs)

J& FFasE ABL flPyArg ParseTupleAndKeywords () f[A], SR EREZ—A> va_list SR S0
ARV AR RIS EE .

int PyArg_ValidateKeywordArguments (PyObject*)

B ThE ABL B PR F MR R K BT S MW R T H. XA B R g i
T PyArg ParseTupleAndKeywords () AYHMMTEILT, J5& CANFHMOXHAIRA.

1E 3.2 B A

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

& THUE ABL BB ARG “IHZRAL” R S8R X Bk $ il 1 11 METH_OLDARGS Z4{
fEMT T2 AN Python 3 SRR . SORPEHERE H TR RIS S 80T, I BAEPRUERERESS T i R 250
weggk, CARHTZEN. BUMATET /AT, SR AT BER XA H g dk i i .
int PyArg_UnpackTuple (PyObject *args, const char *name, Py_ssize_t min, Py_ssize_t max, ...)

B THE ABL —NEBERESIRBUEL, EAERABR TS ke SHERE. I R
HIB S R B YA R B BRI METH _VARARGS . 5 SEFR S TTAL N M 1E R args A
BRSLRE— A0 . ZICH R E I 2 K min HASERIT max; min F1 max 7] REMISE . BIMAZ
B AL 4 R AL, BASE M2 Pyobject* ZBRRFRE: BENTRFAK B args BI(ERIE
gt BN EE AT A WNT args REGH I EE S WAS BEASPIHT: BTN 24 if H 7 k4
Tk G RRECAE A T B B 1] B TR args N R oo 2H Bl 6l B AR BRI Je bR UBAEL AR T
RIGM AT B E— 7

R R B, B _weakref 555 A B JRACH:
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-

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);

3

return result;

}

EANM TR PyArg UnpackTuple () SEE&Z M T PyArg ParseTuple ():

[PyArngarseTuple(args, "O|O:ref", &object, &callback)

6.6.2 SQIEETE

PyObject *Py_BuildValue (const char *format, ...)
ER AR ATy IR, B TIIE ABL BT Rl PyArg_Parse* BRI NARIAR A AFERAI— A
(EFFIRE A E . IR IPHZ A A B R AR B0 IR 0] NULL; AR ] NULL WRF 5| % —> 5
o
py_BuildvValue () FA—HAE—ITH. HALERKRMUTRRUSPIECEZ R
S — oo, R TR RS, BiRE None; WIRTMEE AR HIC, TR E HigH
TCIRHI A —XS G o B3 A A A AR B R DA ] R [nl— SR/ INhy 0 i 1 e
9 A7 G A7 DX B0 DA S B0 A% 08 R ORI X ), s il s# X oc, 2% IR EEL
Wi VB PRMER Ze ol K MORERAR 2 thpy_Buildvalue () BIHRXF KT . HA)iEEL, W
FARA ARSI malloc () 3 HARF A ECW NAF 2 RML 845 Py _Buildvalue (), WREJHBDHA THE
FEPy _BuildvValue () IRBIEEM free ()

TE N AT, WG 5 FRB AT S O WEY2AE X R IoR 2R 1] 1 Python X 42541 ;
FHES [ NRYREER C A (8 R4R) ey,

FROIN=HE, HIRA, B9 FESTERXFEA R h 2 28 (B2 Ao, W s#). Xn]
PASEAR K A% =00 45 B LA S AT e

s (str B None) [const char *]

A "utf-8" GRS LR C FERF R, Python str X4, W4 C F4AFH#E4h NULL,
M H None,

s# (str o None) [const char *, Py ssize t]
i "ut£-8" gmiidtF C PR M H K FEHE 04 Python str X4, WR C AR F84 A NULL,
W R 2%, FaR 1] None

y (bytes) [const char *]
XRF C FAFH AR Python bytes X4, W C FAFERFEE H NULL, R[] None,
y# (bytes) [const char *, Py ssize t]
XL C FAFHR LHA AR —A> Python X4 . WIR%Z C F4FH 484 NULL, WiR[A] None,

z (str 8 None) [const char *]

s #HFE .

z# (str o None) [const char *, Py ssize t]

A s# M.
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u (str) [const wchar_t *]
Pras b wehar_t 1Y Unicode (UTF-16 5{ UCS-4) ¥ S% b [X #4344 Python Unicode %4 . 1l
B Unicode Z& X #5414 NULL, iR [H] None.,

u#t (str) [const wchar_t *, Py _ssize t]
¥ Unicode (UTF-16 B UCS-4) $¥E 25 v X I H K 444 Python Unicode %42, #1E Unicode
ZE0P XI5 A NULL, WK BERE B 20, IR [H] None,

U (str 5 None) [const char *]

s AHIH .
U# (str 5 None) [const char *, Py ssize t]
1 s# MIHE .
i (int) [int]
#—18 C i int H[EIAY Python .
b (int) [char]
#—1M C i) char #EiL Python B {4
h (int) [short int]
#%—fil C 1) short int H[FIEL Python FEHY ().
1 (int) [long int]
#4—fH C 1Y) Long int H(FIAL Python (.

B (int) [unsigned char]
#—1H C ) unsigned char H[E];Y Python ¥ #i{4:.

H (int) [unsigned short int]
#—1f C ) unsigned short int E[FJ Python 3ty

I (int) [unsigned int]
44— C ) unsigned int E[E);K Python 384,

k (int) [unsigned long]
#—1F C f) unsigned long H[EIjY Python B85 {4,

L (int) [long long]
#4—f C 1Y) Long long #(FIAL Python $#4.

K (int) [unsigned long long]
#—1f C ) unsigned long long HH[FJAY Python #didf4:,

n (int) [Py_ssize t]
H—1MH C Py _ssize t HEJR Python B,

c (EJ¥F 11 bytes) [char]
HE—1f C PR E—E 77T int #EIRE Python HHZJEFl— bytes.
c (KJ¥[[E 1/ str) [int]
H—fH C R E—MHFITH int #EK Python R EEE—[# str.
d (float) [double]
#%—1# C 1) double HEIK Python 7 2%,
f (float) [float]
#5—1# C ) £loat HEIAY Python 77 Bi#.

D (complex) [Py_complex *]
#—1M C 1) Py_complex &HEHEIEIR Python [Fl#.

O (#fF) [PyObject *]
JR B B % %A~ Python X5, B H A — AN Wstrong reference (BUES | HITHEOM—). 40
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AL AN S 02— NULL 541, W2k %Lmlﬁ?ﬂéﬁf%ﬁzﬂﬁﬂﬂﬁV;zIJbT%ﬂm#m%T#
. HIL, Py_Buildvalue () ¥R NULL (HA S5 K55 . WRMKRTIERHE, WSEE

SystemError,
S (¥fF) [PyObject *]
F1 o A

N (¥1F) [PyObject *]
5 oM, HERXBIEHEYsirong reference. QRIS 2 1 1 1 ] S8R AP AR R A 1 25K A1
SN AR AL -

& (W) [converter, anything)
Wit converter BRI anything ¥54: k) Python %t 4. 1% oK 50 e V8 ) I FRE Y anything (B Y. 24 A
void*) VN HSHIF HIVaR Ml —A B Python X4, B QISR A AR 4 1R MR 7] NULL.

(items) (tuple) [matching-items]

Ff—> CAZR A AR Python LA PREFA R TC R AR

[items] (1ist) [matching-items]

Ff—A~ CAZRPHIHAR N Python S FIF IREFAT R TR AR

{items} (dict) [matching-items]
Ff—A~ C A B P54 i Python P, AF—XF S C AF BXHEN— D ITEmA T, 4 HIfE
Ry AR -

TRAE R PR P AR, N E SystemError iR ] NULL,
PyObject *Py_VaBuildValue (const char *format, va_list vargs)

EMEE: #rey 4B, BT RUE ABL fllpy_Buildvalue () #[E, AT E#EZ— va_list 2R SEL00
AR SR,

6.7 FRE[MEXt

B B ok RS AL B ER
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

& T HaE ABL MRAEASFATH formar MEANSEL, Fnihi AL size A58 stro 22, Unix T} 507
snprintf(3),

int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)
B FioE ABL RIEAS NP5 formar AR BESHINFE va, b AS#EEL size 7458 str. 20 Unix F
WA vsnprintf (3).

PyOS_snprintf () MIPyOS_vsnprintf () 133 CHpEREREL snprint £ () Ml vsnprintf () « Bf1H
H B2 AR s 5 00 N —BU 7R, AR C RN .

WAL A WAIR str [size-1] FEIRBIBTIRZR "\0 "« ENIMAE AR size 737 (BFER R \O! |
stro PINEREERELSK str '= NULL, size > 0, format != NULL H size < INT_MAX, W EXEK

EAFAE T E R AN C99n = snprintf (NULL, 0, ...) KM,
B AR (rv) A5 18 28 R B RZ A A T

¢« 240 <= rv < size W), BRI v DFEHFB AR sr REFERE strlev] BT
"\NO" ),

o Yrv >= size i, BliFRSEERIT HHFEDRA v + 1 FMEN KA RRBIIIT. TEtk
TR strisize-1]1 4 "\0',
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 Mry < O, RREREHIN, AN strsize-1) B '\0", Hstr fHAMIHEA
FE X . BRI )R e TR 5
PAR BREEE AL 5 18 5 PR 0 R I 45 B B B e 4tk
unsigned long PyOS_strtoul (const char *str, char **ptr, int base)

& T RUE ABL ARYEZ 2 1) base Ff str PEFFR NPT/ 40 unsigned long fH, %IHAM
TE 2 & 36 WMITIXIE N, BCE ARRIE 0.

ZHEBBN TR NGRS . WR base HEMXAL 0b. 00 B 0x BT VAR EELL. WREA
WBAIEZCH 10, BECUAR 0 57 2 il 36 2] (IFIASE) . W ptr A4 NULL e & —
AR RS R LB 1R

RS AL B NAEXT MR [ 2R B UEYE 2 P, 2 % AR UE B BBl B 1% (errno #i% A ERANGE)
JFiR ] ULONG_MAX. WIRTCVEPATE, WizH 0,

Y527 Unix 35 1 strtoul (3) .
TE 3.2 ORI

long PyOS_strtol (const char *str, char **ptr, int base)

B T hiE ABL MR E M base X str HEfRFHRIIRIIATR D HeAll Long {6, R(EMITE 2 % 36 1)
JFIEI, S8 NRFIRE O

AT Pyos_strtoul (), {HTEE HEPRFRE—A Long {HII A/ LONG_MAX,
7321 Unix $8F§ 0L strtol (3).
1 3.2 UBTA.

double PyOS_string to_double (const char *s, char **endptr, PyObject *overflow_exception)

& T RE ABL B4 E s Hiffly double 2%, RIKIF 45| % Python S5 . $232 1) FAFEB 42 A 0 .
Tk Python [f) £loat () MR TFIFEES, BT s WA TR, Kb
M7 T M B E S R

4 endptr j& NULL , FEHUEEANFERFH . 51k ValueError Hf HiR[H] 1.0 WIRFZFFEREAZ TR AL
WA R Fk T 2K

W endptr AN NULL , RAREL B FAF R IR *endptr BB NG 26— R F1F.
WER AT R R 46 BOAS 2 S B A ik X, HF *endptr WE AR I FAFHRIIL, 51K
ValueError 5%, FHIRMH -1.0,

W s FR—DRRMARREELE—DNF BT E (L, "1e500" EFZ 16 LR — T4
) RIS overflow_exception f& NULL 3R [H| Py HUGE_VAL (I3 M4M452) It BB EAT
il 524 . ZEHA T, overflow_exception Wbtk ]—A> Python REEX 4 BIARHEIH R -1.0
o TEXPFMELL T, &E *endptr F8IHARMEZ 55— F4F

WERAE R 0 0 e AR AR AT A A R (EE AN — D NS OB R) |, BTG 24 1Y) Python S I HR[]
-1.0,

TE 3.1 BUHT A
char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
2 FHE ABL $f double val ¥4k — Ml 45 7€ 1 format_code, precision 1 flags W) FAFH o

XA RA TPz —, e, "EY, VEYFY, T, G B (et T Tt SRAEAY AR L2
0, "r' M HEE ThnfERREL repr O K.

flags A] DA FH HAB{E Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 8{ Py_DTSF_ALT B{H 4 A :
¢ Py_DTSF_STIGN KR STl Bl F AP i — 5547, Bl val ShAET%L.
+ Py DTSF_ADD_DOT_0 FI/RMf{RiR [ 1) FAF R B ERA G R —RAEL.
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« Py_DTSF_ALT FIRWH” B AR ALK . M RATTH S P PyOS_snprintf () "' EXL
=P

mER ptype N K NULL, W& 38 0 09 {8 5 #% % & Py_DTIST_FINITE, Py _DTST_INFINITE B
Py_DTST_NAN H—A>, 730N val 2 — A IRET . TohRECF s8R0

1R BME R — N8 & G A SR R buffer BT ET, A0SR FE 3 5 W > NULL. U 05 B TR
HpyMem _Free () FREHOR B F47E

TE 3.1 BGHTIA.
int PyOS_stricmp (const char *s1, const char *s2)
A RNERFAFRILE . BT 2 KNGZ A0, ZEEE TAE S stremp () HH[A .

int PyOS_strnicmp (const char *s1, const char *s2, Py_ssize_t size)

ARDINGHFAFER R B T2 NGZ o, %R TAE7 305 strnemp O M.

6.8 PyHash API

HiEZ M PyTypeObject . tp_hash J{ .
type Py_hash_t
WA EEI . RS RR
1 3.2 BUHTmA.
type Py_uhash_t
WA ERI: TSR
1E 3.2 BCHT A
type PyHash_FuncDef
PyHash_GetFuncDef () {§i MG 7y BRECE X o
const char *name
W75 PR B4R (UTE-8 gl iy 455 ) .
const int hash_bits
PAHCHR AR BIME A (L N AR/
const int seed_bits
PAHCAR AR BB A RN T (E R
e 3.4 BOHmA.
PyHash_FuncDef *PyHash_GetFuncDef (void)
hz%:
PEP 456 ” 424 H ] HAR I A0
1E 3.4 JEHT A
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6.9 &5

PyObject *PyEval_GetBuiltins (void)

EARAA: 5 A0 R T RE ABL AR RTHETIUT YLK EIE R AT A WUEAE AT,
IR ] AR RS -

PyObject *PyEval_GetLocals (void)

ERE AR SR BT RUE ABL R[S BT R A R A AL, AR A S AT R R
NULL.

PyObject *PyEval_GetGlobals (void)

EIRE: A 2R, BT RUE ABL SRIERYFIRATIR 2R AR R AT, SRR 2 AT A O R
NULL,

PyFrameObject *PyEval_GetFrame (void)
AR A SR BT ABL SRIERYFTAFDIRAS AW, A0SR 2 T TR & ] NUTL,
SR PyThreadState_GetFrame ().
const char *PyEval_GetFuncName (PyObject *func)
& FA8E ABL R func 2 e %0, LGNS, MEREIERAFR, BWRE func BIFEBLZ K

const char *PyEval_GetFuncDesc (PyObject *func)

J& T FaE ABL HRYE func ZEBLR BIHGAR AR . 1R BEEFE R ﬁ*ﬂﬁ?ﬁﬂ’]”()” ” constructor”, ” instance”
1" object”. HPyEval GetFuncName () W4ERIER:, SR func iR

6.10 {RARtLeS M EIFTIEE

int PyCodec_Register (PyObject *search_function)
& T RE ABL YN0 G AR 25 18 2R R &K

;@?ﬁ[ﬁ{%%ﬂﬂ WK encodings WHARMEL, WMaslmike, UitREERRREDIE P IRL
LS —{L

int PyCodec_Unregister (PyObject *search_function)

B FHiE ABL B 3.10 paAe. YRGS DRI AR R B EOT I S MR G . PR 2 R R R
W, WIAATAT B SR 0 H BRI | & — AN S R ] -1,

e 3.10 OB A
int PyCodec_KnownEncoding (const char *encoding)

& F1aE ABL MRAEHNNZ E encoding W) J fFAD A% /e 5 CAFTETNR M 1 50 0. MEREUE RERNIZN .
PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)

M Frag 2R, B TRUE ABL {Z B GRMEDAR EE A G B AP,

object {1 {1 errors [T i LA RAL B VEAL 1B 25 7€ encoding 4Rt 2R BREL . errors T] DAk NULL KRt
F R IR T SCRERIA . AR FA B g g s W 25| & LookupError,

PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
AR Frad 2Rk, B TRUE ABL {Z AR MRID AT B A RS APL,

object i By errors Jir & LAET RS T FEAZ IR L5 7€ encoding WIfERSER REL. errors ALK NULL IRl
RS a8 T BN AR BN iR 25 W 2251 & LookupError.
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6.10.1 Codec &1k API

TE ROV, encoding 5 53 XA AR HEAI N /NG PRI, 33X SR 1 EATL ) 25 He A b A 55 sk
RANGAEUE. WERAREENET g DS, WKFE KeyError iR [H] NULL,

PyObject *PyCodec_Encoder (const char *encoding)
EIEAE: BTy 2R, B TRUE ABL SHZERY encoding FREL— G4 B AL
PyObject *PyCodec_Decoder (const char *encoding)
MR Frag 2. BT RUE ABL NEEN) encoding FRI— A RTSEF R AL
PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
EIMRE: #ey2mB, BT HaE ABL R4 EM encoding 3REL—~ IncrementalEncoder %4,
PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
EMRE: ey 4RE . BT E ABL SHAER encoding 37Hl—~ IncrementalDecoder %4,
PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
ERIE: ey 4RE . BT E ABL WA ER encoding 3REL—4> StreamReader .J PR

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

ARG Feh %08, BT RAE ABL HZAEN encoding 3REL—4~ StreamWriter T.J B4,

6.10.2 FF Unicode %migsEiBIEFRY MR API

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

% T FOE ABL FEZ5 E 1 name 2R M RAL B 5] 8 pR AL error . 2 81V pRBICRAFE — A2 R 25 18 31 T
YRGS () AR O R RS 1 217 B I HL name #7385 7 4 encode/decode bR %R FH 1) error JE2:Bif HH % 4
RS A

Z | O K K & ¥ % — 4 UnicodeEncodeError, UnicodeDecodeError &
UnicodeTranslateError H‘Ji%?ﬁ?ﬂ%ﬂﬂﬁh Horp AL F Ok T ) A B A e
TR WE RS R (ES 5 Unicode 577+ % T RIS SR BOENS ) o % BIJH R £ b A5 |
REBEMSEE, SR B —AM A 0875 B N 0 — o, AR — AR s s i R4k,
ZRE R N AEAT Zﬁﬁi@?ﬁéﬁﬁ%/ﬁﬁ@ﬁ%ﬁfo

R A 0, S )R

PyObject *PyCodec_LookupError (const char *name)

BIMEAL: #a9 %M. BT HUE ABL BRAE name 22 N IEMHK A IR AL BR B BB 1 NERBIIE AT ATE A
NULL, FESGRE LR KR [T strict™ (R 45 1A B 0] 1 pR £

PyObject *PyCodec_StrictErrors (PyObject *exc)
=AE: R [E NULL. & F1E ABL 51K exc fER 575 .
PyObject *PyCodec_IgnoreErrors (PyObject *exc)
EMRAE: Frag 4. BT IEE ABL Z% unicode FiR, BRI EHRAVEIA .
PyObject *PyCodec_ReplaceErrors (PyObject *exc)
EARIE: Hrey 2R, & TR ABL i 2 8{ U+FFFD F#¥ unicode ZifidALiR .
PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
MR Frag iR, BT RUE ABL T XML FAFG] Ik unicode i iR .
PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
EMRE: #rag M. B TEE ABL T RGRHLEE SUAF (\x, \u Fll \U) £t unicode FnfHEiR .
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PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
EARE: Ae 5. BT RUE ABL B 3.7 pee. (T \N{. L L) B SRR unicode SR IR -
1E 3.5 BUFTNA.
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AE Y R B Python PR EAE I, e HAUE], s RA B ER - 240 (Fanirf S 2L E s i
Jr A IED) o B AN T A A 2UETE A €3] 35— 18 Python [EJ# (exception).

15 20 ol XU N T RE AR R IERERI Ak o A (Bl Py Lisc_New () FSCHY st 9944) , Wi HH I IEE
[ ¥l [E—22 4 NULL #9918 ..

7.1 HRMY

PyObject *Py_NotImplemented
Not Tmplemented Hffil, HITARICHANEAEEA E R4 @ LA AR L.
Py_RETURN_NOTIMPLEMENTED
ERAE M CIES AR [E Py_Not Implemented WA (B B—~45 7] Notlmplemented Ffjstrong
reference FIRPI'E ) o
Py _PRINT_RAW
BEHZANTHN RN EE (WPyobject _Print () FlPyFile WriteObject ()) — &l Iz,
WAL, X EERREY S IR R str () TIARZ repr () .
int PyObject_Print (PyObject *o, FILE *fp, int flags)
FTEIXS G o BISCAF fpo HiAEHTIRIE] -1 flags ZEC N T8 AR E RYFT BRI, H i ME— SRR
JePy PRINT_RAW; HIRZHZGETT, WHAFEH ARG str () AR repr ().
int PyObject_HasAttr (PyObject *0, PyObject *attr_name)

& T HE ABL Q2R o A T8 attr_name , WIRTE] 1, 505K W] 00 34024 T Python ik hasattr (o,
attr_name), ﬁt@ﬁﬁ%ﬂiﬂ

) W __getattr_ () fl __getattribute_ () HiEM &AM R0 Bk 200 . A8 5
WA TAE M AR AN T JEMH PyObject_GetAttr ().
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int PyObject_HasAttrString (PyObject *o, const char *attr_name)
J& FiaE ABL X 5Pyobject_HasAttr () Fi[E], 1B attr_name #{3585E -~ const char* UTF-8 #gfY
FATH, TAE PyObject*,

f#E): fEJHA __getattr_ () fll__getattribute_ () FIEMEEFECIAIGE st X5 E &
AT SRR R 20 . AR BRI T A AR BRI, e PyObject_GetAttrString ().

PyObject *PyObject_GetAttr (PyObject *o, PyObject *attr_name)
EMEAE: Frhg 0. BT RUE ABL MRR o SN attr_name W)JEME . BIR BUEVE(E, RIGNER
Al NULL. X#H24F Python £iAx o.attr_name,

PyObject *PyObject_GetAttrString (PyObject *o, const char *attr_name)
EMEAE: #reh4Be, BT RE ABL X5 Pyobject_GetAttr () MG, {H attr_name #+5E N const
char* UTF-8 #5378, MAE PyObject*,

PyObject *PyObject_GenericGetAttr (PyObject *o, PyObject ¥*name)
EIARAA: Ared 2R, B TRUE ABL AR JEMEIRIGR B, TR B A tp_getattro 1§
o BEFERM MR (G TX4R M MRO ) EHIENFASF, HAENRM _dict  PAFEREA
JEVE. IEAN descriptors firid, BERARFTILE T LB BN, M AEBIRHARF MRS R 2 il &k
AttributeError .,

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
& FHaE ABL KX G o th 44N attr_name WJEVEIEBC v o RIS R gk E] 15 RZHIRIE 0 .
X AH 4T Python 154H] o.attr_name = v,
WER v Ry NULL, ZEHR . AT M E S N S Pyobject_Delattr (), {HHAIREA
BErerTtl.

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
J& T HaE ABL X 5Pyobject_SetAttr () M6, 1B attr_name #i¥85E 5 const char* UTF-8 4hd
AR, AR Pyobject*,
WR v NULL, ZEPER R, (A2 Tae s Hf N M PyObject_DelAttrString ().

int PyObject_GenericSetAttr (PyObject *o, PyObject ¥*name, PyObject *value)
& FHaE ABL @ BCE MR8, T IA LB R tp_setattro . BEAERPF A
(LR MRO ) AR iA gy, WERHRE], WP LR Sl 5 it b S S SO B B LS AT . &5
W, ZEPERTEAI R dict  PIRCEBUMER. WSRO, FHNKEG| % AttributeError
#ﬁ@ -1 o

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
WIEEXT % 0 W44 M attr_name W) JEME. RMEHRE -1, XAH24TF Python i5/4] del o.attr_name.

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
X 5pPyobject_bDelAttr () A, 1B attr_name #355E 5 const char* UTF-8 il , A
% PyObject*,

PyObject *PyObject_GenericGetDict (PyObject *o, void *context)
ERAE: Arey Ik, B TRUE ABL A 310 L. _ dict_ FERFFAY IR R B —FhidE L.
Az
IR EIGA W BE R FH DASREOA S o 1) __dict o MIAH BRI A NULL {EH context. HT 1 pREK
T RERR 2N FMAITENAE, FrAEVT AR ERY BRI Pyobject GetAttr () WRERTE NEAL.
BRMnS, FFaR ] NULL HRE— R
e 3.3 UHTIA.
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int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
& THUE ABL B 3.7 e, _ dict_ fIAFFICE BREH) —Fiod JHSE 8. 33k R SR i I iz 5 i
e 3.3 BUHTMA.
PyObject **_PyObject_GetDictPtr (PyObject *obj)
RE—ARIRI R obj 1 __dict_ [FEE. WERAAFE __dict_, WILRIE NULL H HABRE R .

UL BR BT RERR 2N I TN, FTATETT RN R RS Pyobject _GetAttr () AIRERTE
PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
EMRAE: ATy 2. B TREE ABL (1 opid 15 E BIBRIER ILEL of Fl 02 O{E, #RAFMATHPY_ LT,

Py_LE, Py_EQ, Py_NE, Py_GT 8Py_GE I —, HIXT <, <= ==, 1=, > 8 >=, LEFEHT
Python #5301 op 02, H W op j&Y opid XN I BAF. WENEFIR A He e 45 50, 2 Wi ik [a]
NULL,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)

& FiasE ABL 1] opid T4 E A, BlWPyobject _RichCompare () fHHL of il o2 MYfH, {H
e IR ] -1, AEZRON AR ] O, FEHARNTOL TR M 1.

HiE): 0 ol Fl 02 B[R] —/ W4, PyObject_RichCompareBool () ¥ B NPy EOR[E 1 HKpry NE
R[] 0,

PyObject *PyObject_Format (PyObject *obj, PyObject *format_spec)
& T g ABL ¥ obj ] format_spec. iXZ5HrT Python ik format (obj, format_spec).

format_spec F]PAH NULL. FEMIE L T RFEM T format (obj) o HENEFR I A& AL A7,
SRRy R 8] NULL,

PyObject *PyObject_Repr (PyObject *0)

EARE: #eg . BT ROE ABL RS o MERFRER . MIILHR AT, RIEIHR [E NULL,
X4 F Python #iA3 repr (o) . HINE MK repr () .

T 3.4 JRASE S R B E A & — RN, AR R S B £ 7 a3 i e
PyObject *PyObject_ASCII (PyObject *0)

B ARME: #eh 48, B TRE ABL 5Pyobject_Repr () —kE, IWTENS o EFFRIEX, H
fEPyObject_Repr () REFEAE A \x. \u 3§ \U % LIk ASCII E4F. X84 i — LT
Python 2 H1liPyObject_Repr () IR FAFE . HNERE ascii () HH.

PyObject *PyObject_Str (PyObject *0)

AR Arag . BT RS ABL ITEXIG o BT LS. R AR, SR [E] NULL.
XA T Python Kikil str (o) . HINERE str () M, Bl print () K.

ik
e 3.4 RS S R A E & — DTS, AR 2 B 25 57 15 3 Y 5
PyObject *PyObiject_Bytes (PyObject *0)

AR BTag L. BT RUE ABL WXL o WFE B KRIMERE NULL, JREIES R Bl— A~y
XS XA YT o A REEY Python #ik3{ bytes (o) . 5 bytes (o) RFIMZE, 4 o @BEEM
ARWILER O W FATERXTZ S, 2% TypeError.

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
& T FE ABL U2 derived 285 cls A BN HIRA 2R, RN 1, IR [E] 00 A2 H 850k ] -1,
WA cls J2oedl, WA cls PTG . Q2R 20 — YR ] 1, R84 1, FHEZ 0.
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1E40 PEP 3119 F)fL MR cls i __subclasscheck_ () H¥E, B8 H AR E TS &
)r!'J, 2R derived ;2 E IS R, EIEETE ClS-_m T, WAEERE s B—A T2

HAEEXNSR (B type BIRAERMIEH]) AN, (H, WRAVUETRE _ bases_ @tk
(M\fﬁ HRTdl) R —
int PyObject_IsInstance (PyObject *inst, PyObject *cls)
& T HE ABL Q2R inst 2 cls JEBCHFRSEB], WERE 1, Q2R Z MR T 0. 2R A Wk ] -
HRE— .
AR cls j2oedl, MR} cls FATEIHGI . Q2R 20 — UGz ] 1, Z52585655 0 1, B NHF
IEUN PEP 3119 firik, R s §%F _ subclasscheck_ () ¥, B U\Tﬁm?%ﬁ’ﬂku B
W, 4N derived j2& cls W12, ARAE A cls E"J*’I‘ifﬂ
S5 inst W DAL class_ @Mk S HTERZE.
X4 cls MDAIEIL R bases JEME (ZBEHMLATZERMITH) KREHHREXIWPA AL, IH
HWPLE R,
Py_hash_t PyObject_Hash (PyObject *0)
B T 18E ABL WWEIFR I RAIEAAE 0. RMUNIRE] -1, XA24TF Python Kkt hash (
e 3.2 HSEEE: AR IR A Py_hash_t. iXg— P R/NGPy_ssize ¢ *ﬁﬂg@ﬁﬁ%&aﬁ
Py_hash_t PyObject_HashNotImplemented (PyObject *0)
& THE ABL i E —> TypeError K45 type (o) A Jghashable 31k 18] -1, ek BAEAF T
tp_hash WA NI PASFERINFr, VRS IL b ) AR R R B 2 A AT I A R 42
int PyObject_IsTrue (PyObject *0)
& T HUE ABL WIRXR o #ikhae true, WIRE] 1, WK E] 0, 3XAH2Y T Python AT not not
oo KRMIMRIE] -1,
int PyObject_Not (PyObject *0)
B T HE ABL WERXT S o A2 true, WIR] 1, FHNGRE] 0. 3XAH 24T Python KA not not
oo ZRIGIRE] ~
PyObject *PyObiject_Type (PyObject *0)

EARAE: BTeY 5 RE. B THRUE ABL 24 o AN NULL B, a&R[E—A5X4 o E’J%‘éﬁ%ﬁﬁfhﬂﬁ%’iﬁiﬁ?ﬁo
YRS, KF5]% systemError HiR | NULL. X% [F] T Python KA type (o) . ﬁ@ﬂz‘*?‘ﬁi~
ANHE R [EUE ) strong reference S2Px_EI&A Z /Rl i R BORB R py_TYPE () PREL, JEE R
—A> PyTypeObject* KABINIEE, BIAERFTE— " strong reference,

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
USRS 0 32 type KRBT, MR EIAEE, HWRE] 0. WASHCEERLE NULL,

Py_ssize_t PyObject_Size (PyObject *0)

Py_ssize_t PyObject_Length (PyObject *0)
& FAaE ABL RIS RR o B, AIERRIZ o SCHFFFH MRS, WA (] e A G R o A8 Ik [l

%% [T Python $KiAZ 1en (o)

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
REFR o RS . B e UR M LR, A __length_hint_ () #HAFHTT, SR
BiME. SRR -1, XZE[FT Python 25iA3 operator.length_hint (o, defaultvalue),
1E 3.4 JEGHT A

PyObject *PyObject_GetItem (PyObject ¥o, PyObject *key)

AR #ag 4B, B TE ABL IR [EIXTS key XN 0 TCER, EUE KRR [B] NULL, 3% %5 6 T
Python F3A= o [key].
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int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)

B F R ABL B0 5 key BB RIME v KRIGHIE | & SEIFRE] -1 MIhBFiRE 0. X404 T Python 1%
Al olkeyl = vo ZEEL R v 5] L

int PyObject_DelItem (PyObject *o, PyObject *key)
& THUE ABL MAR o MHREBRRATGR key MWL RIMINRIE -1, 3XAH24 T Python i41) del olkey].
PyObject *PyObject_Dir (PyObject *0)

EARME: Frag s e, B TAUC ABL 24T Python ik dir (o), &E—A (WEERNZ) HEAXTE
SH ARSI, R NER [ NULL, RS 508 NULL, 28() Python Y dir (), MR [ 24 5]

)
locals 447 XA A WS PATHESL , WHRE] NULL, {HPyErr Occurred () RfR[A] false,
PyObject *PyObject_GetIter (PyObject ¥0)

AR Freh g, BT ROE ABL Z5[AT Python #iki iter (o) o NXRSEGREI—HEALE,
WRZN RO LR — AR, WEREIXEA S . WRMNRAREWE, £5]K TypeError , #ik

[f] NULL,
PyObject *PyObject_GetAIter (PyObject *0)

AsyncIterable %%, I FHIH &M — AsyncIterator. WE IR EIIE—HEARE, HUE
ZHE—/~ AsyncIterator, RRFEIHH &, WRZMRAREWIEN, 25]% TypeError, ik
NULL,

1E 3.10 JBUHTIA.

7.2 IE0Y{EF (Call Protocol)
CPython 37 3% W FE A [l (R AY 4 7€ : tp_call F11 vectorcall () HIEaY ),

7.21 tp_call B5E

BUE tp_call WRAELZ FEOIER AT . 3R TR (slot) 1y # e (E):

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

A (HVE N G wple (JCAL) FURBIATIML. M dict ZURBIHET I, LI Python BT
fiffy callable (*args, **kwargs). args WAURIE NULL (WISRIEATSIM, @i (2 wple) ,
SRET BISE T3 0, Kwargs FTDA NULL.

B REIEGIANE Y p_call (i, tp_new Mtp_init MiEHMEET .
ffifipyobject_call () s HAh=F»| API HIFnY—{@E {4

7.2.2 Vectorcall {5

15 3.9 UHT A
Vectorcall 1 5 & £ PEP 590 %51 AR, &2l bR X0 BEIIA RG34 FA o i

RBRE RN b, WR AT P S 4%, CPython JRAEFRIFENY vh & S ) i 1] vectorcall, #Kii, JEEAZ—1H
REVERLRE o BEAN, S5 =7 TR B M B p_call (AR Pyobject_Call()). Hit, —i3
1% vectorcall IWIHEM M HE AN tp_call, Mo, MEaml PR E, AT0Em Pk rot T ER L AU A Y . 22
ERGE I H L R to_call EEPyvectorcall call (). EfAM—FHEE:
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el 3% vectorcall FAHELBE M EERAMFEIREFRN tp_call,

AR 2R —EAHEIRY vectorcall b ip_call 1%, A RERZ ELAE vectorcall. BilfT, AL 35 3520 5 | i () args
tuple (5I#OCAL) Fl kwargs dict (BI#ET 5| HT ), AREVELAE vectorcall R{EIA 75

Ku] DAl B H Py TPFLAGS_HAVE_VECTORCALL JEFRH¥tp_vectorcall_ offset ¥Rk 5 &5k
H vectorcallfunc A7 A% f >R S5 vectorcall P, X & — MR I BA DA T %44 1) BRI P4t

typedef PyObject *(*wectorecallfunc)(PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwnames)
o callable s A5 HF Y B4 -

o args 3t C BS54 (array), 40850 ¥ 5 BB
B (e, WAREES#, SEER A NULL.

o nargsf REOLE S IR EE M E v B e
PY_VECTORCALI_ARGUMENTS_OFFSET Jifihr. BEM nargsf SRBN B S LHEE, EME
M PyVectorcall NARGS ().

o kwnames J&—{I4 & Wi B 872 5 | A4 TR Y tuple;
ENEEE], /e kwargs FHLAGHE . BLEF A UNARFH (str S PRERER), EHEMSHE
RAEFEW . RES BT 4, ARE kwnames 7L NULL 10 .

PY_VECTORCALL_ARGUMENTS_OFFSET

WIRAE vectorcall (1) nargsf 5| Buh & e T I, EUJ‘E”«F%)&F'?HLI%E%HTEEQ args 1 WfE. [EMEEE,
args $a MG 1801 OR2 0) o PO U JEAE R 2 B R args [ EI’J{E

¥t Pyobject_VectorcallMethod (), BRI SEERE TR args [0] #hHsE:.

Hom | B o7 e LIk £ 0 OF B 4 & B W ) X B, wt iE % B
FPY_VECTORCALL_ARGUMENTS_OFFSET, X FEMRF 2V 18 G0 45 %€ 5 ¥5 2 569 o] 98 B Xt & dk
R TRI VA GRS RE— N INFETF 3L 11 self 40 .

1E 3.8 BT
ZENE 0 — A B A T vectorcall (9 W) 5, W L R H: W] R 0 8 P — bR EF 0 APT R e X

PyObject_Vectorcall () i %%ﬁ%ﬁxﬁiﬂ’}

fti [E: 1 CPython 3.8 H1, vectorcall AP Al #H Bl p& =X ¥ & PA % BY B K [E] i 44 %% 2 fit:
_PyObject_Vectorcall, _Py TPFLAGS_HAVE_VECTORCALL., _PyObject_VectorcallMethod,
_PyVectorcall_Function. _PyObject_CallOneArg. _PyObject_CallMethodNoArgs,
_PyObject_CallMethodOneArqg, It 4k, PyObject_VectorcallDict i) PA

_PyObject_FastCallDict AfFEft, ELEAMITABUESR, MEAFRE B4 MWIEA.

i [Fl
W H pcall Wi, P 0E m F R 0 ¥ ik [F): CPython ¥ A i B tp_call Ty WE MY g fd

Py _EnterRecursiveCall () MlPy_LeaveRecursiveCall ().

PR EB %, 188 B R A vectorcall WY - gl I 1Y 7 AE 55 B2 IR i 5 ) Py_EnterRecursiveCall Fil

Py_LeaveRecursiveCall ,
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Vectorcall 1Z API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)

#iE — 1l vectorcall nargsf 513, [n1 {55 BAYEEREcR . H AISF[R] A :

[(nyssizeft) (nargsf & ~PY _VECTORCALL_ARGUMENTS_OFFSET)

SR, MEEF] PyVectorcall NARGS pRICDMEMRTEEE T .
e 3.8 BUHTIA.

vectorcallfunc PyVectorcall_Function (PyObject *op)

MR op RN I% vectorcall 15 (HEBEIAR 23 sk @ BEHIA 4% ) , bl NULL. 1), [F{E G5
1E op 11 vectorcall R HRAE . & MR €5 5515

BRELEEE op B15 L8 vectorcall BFHEYR S, W PABEEAME PyVectorcall Function (op)
!= NULL REER.

e 3.9 BN
PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
WY callable [ vectorcall func, HAED| OB #SS | #43-EIDA tuple F1 dict #4345 5E -

XN HEE M T Atp_call A EH T tp_call WEH. ALK
APy TPFLAGS_HAVE_VECTORCALL JEFrH HEWASHIES tp_call,

1E 3.8 BT

7.2.3 Yoy API

A1 2 {1 o5 =X T D 2N Y Python 0% 251 o5 =X @ JHC 5 | Sl (BT 0 e 40 2 7 S 9% i 1 P T2 5T DA 2
tp_call 5 vectorcall. [E17 [EJn] AEEV/HIEN AT, M50 AR THea grhs s,

TREE TR WSS EER SR AR .

B callable args kwargs
PyObject_Call () PyObject * tuple dict/NULL
PyObject_CallNoArgs () PyObject * --- ---
PyObject_CallOneArg () PyObject * —[f¥4 —=
PyObject_CallObject () PyObject * tuple/NULL ---
PyObject_CallFunction () PyObject * format -
PyObject_CallMethod () P4 + char* format ==
PyObject_CallFunctionObjArgs () PyObject * TH[&5|#] -
PyObject_CallMethodObjArgs () Y + 25 EIE=GlE —
PyObject_CallMethodNoArgs () Yia + 2% == S
PyObject_CallMethodOneArqg () Y + 45 —A{E Pk
PyObject_Vectorcall () PyObject * vectorcall vectorcall
PyObject_VectorcallDict () PyObject * vectorcall dict/NULL
PyObject_VectorcallMethod () 5|8 + 415 vectorcall vectorcall

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

EIMRAE: #eg 408, & TR ABL FERY—(@ Al IR ) Python ¥ callable, [fi#5H tuple args Fi e & m)
51 B S kwargs [Iré € W BISE Y5 1 L.
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args WEAE NULL; WHRARTEES [ #, M4 wple. (R AT EBE TS5, B kwargs 7 DA
[ NULL,

B R [ e A SR e A RO 5 | % — 1 31 S [m] {8 NULL.,
18 4HE N Python JE4.3 callable (*args, **kwargs).

PyObject *PyObject_CallNoArgs (PyObject *callable)

A HaY 508, BT ABL B 3.10 iz, I —(HATIPI ) Python 41 callable [EVA T (T3]
Y. SRS O Python TR P A KO S

JRCT R [l (A SR, sl SR B 5 | {1 1) SN [ 8 NULLL.
1E 3.9 BB

PyObject *PyObject_CallOneArg (PyObject *callable, PyObject *arg)

EIMRAE : Frhy 408, FER—F W] R ) Python ¥4 callable [EVFf 35 1F iF—1R {37 B 5 | 85 arg i [E)A B
518,

JRCEI IR [R5 SR, B SRR 5 1 35— 5] SME a1 8 NULL.
e 3.9 BT
PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)

ERAE T Arey 208, B TR ABL WP -—{# n]IEUY Y Python #){F callable, P75 tuple args s E 1)
SI8. WERATREMAL 8, ) args W AE] NULL.

B A5 SR s O RO S | — {1 451 SN ] {8 NULL .
BEE R Python T callable (*args) .

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

WAL Aeh %08, BT FAE ABL IENY—(E WL IY ) Python M1 callable, WASBUR 8510 C B8, &
e C M Py_Buildvalue () RARIH A FHAGN R . ##=UnT AE) NULL, FREAG AT 5]
.

B [l A SR ol e O O S | 31 i) SNE [ 8 NULL.,
BEE N Python T callable (*args) .

HE, WRIKHEA Pyobject* 58, HlpyObject_CallFunctionObjArgs () j&7—fEHE
(BN

TE 3.4 WU 35 format PREID A char * TR,

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

AR Frah 408, BT HUE ABL R obj P44 [E] name [¥) method [EIFf A St T 8211 C 519 &
86 CH#uhpy_Buildvalue () M FHAGNIA, EER M ple.

#es T AE) NULL, FR[EG ST 5 | 9L
JRCEIIRE M AR, B SR BUCIRE 5 3— 45) SME Rl 8 NULL.
BEER Python I obj.name (argl, arg2, ...).
W, WERIRAMA Pyobject 5|#, HIPyobject CallMethodObjArgs () s —f S HHEK)
TE 3.4 fRIFE T name Fl format BIEICAE char * Ik,
PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)

EIE A g 208, & T RE ABL FFIY—{E ]I ) Python {4 callable, [ff i Bkt A 8# ) PyObject
S8, E LT | HUR AN EAE NULL #576  S0E ] 5 2 oL .

IR ] (LA SR, B SR Bk 5 | {1 ) SN [l 8 NULL
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BEE A Python 4.5 callable (argl, arg2, ...).

PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
EMEAE: #rag 48, & T2 ABL FEIY Python #9114 obj w1 i)— i method, H:" method 44 #f i1 name
(1) Python SFER Y4358 . HF WU IRe & PR A7 SRR VT 88 1) PyObject* 5. & 285 Hug AL EAE NULL
GATNEER ‘el S0P S (e SR
JRT R [ AR, mlrE S FECRE 5 | 3—{ 3i) A1 [l f8 NUILL

PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject ¥name)

AP AALATS [ SagnY Python #)14F obj i) —{F method, J:+f method 44 ity name w1 Python 7534
PHAGTE -

JRCT R ] (A5 SR, e S AR 5 | 38— {1 ) N [ 8 NULLL.
1E 3.9 BUHT A

PyObject *PyObject_CallMethodOneArgqg (PyObject *obj, PyObject *name, PyObject *arg)

Bt — 1 7 B 5 | 9 arg HuPENY Python {4 obj 1 1¥)—1{ method, L+ method 44§ iy name H1[1) Python
FEYIMELEE o

IR AR, A SBR[ 1 SME) ] (8 NULL.
1E 3.9 UHT A

PyObject *PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kwnames )
I Y — i 7] B Y () Python 49) {4 callable., Bt #E5| $ilvectorcallfunc W E. W3R callable
vectorcall, R T € HIEENLERCAE callable F 1) vectorcall pR .
JRT I I AR, mlrE S BR85S [l 8 NUILL
TE 3.9 BGHTINA.

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

*kwdict)

Pt B E vectorcall T & "R EE AR HA R CLES | ORI callable, B fin 1At kwdict ¥ B
FHI8. args FEFHE LA &S0 E G 9.
cmERB G TR e, eSO TS M. B, R R R ey AR —
AR 7 [y . (R PR 35 | 30 tuple IRE A9

e 3.9 BUFTIA.

PyObject *PyObiject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, PyObject
*kwnames)
fili J1J vectorcall & JiJ 153 5 K 1 ] — U5k Jr R4 FRLA Python “FAFHY name (TE 45 i 8 1 J
VRGN args[0], T args B args[1] TR WA RTS8 LA N 2D — ML E
S8 nargsf LG args[0] TE NI B SHN R, QR args (01 WYE T REBL I I 2l )3 22 n
PY VECTORCALL ARGUMENTS_OFFSET. REEFZH A PMEHEPyObject_Vectorcall () I8

ERETN

WX R BA Py_TPFLAGS_METHOD_DESCRIPTOR Fi¥E, 1ok ECRFIH I AR 05 YO X R IFAE A 52
L1 args vector {E NS HL.

B IR [l (A SR S S RS | — {1 451 SNE [a] 8 NULL .
1E 3.9 JUHHnA.
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7.2.4 TR F4E API

int PyCallable_Check (PyObject *0)

J& FHUE ABL FIEWIE o RAE I REI . ARy rT e g e e 1, B AR SR 0. B
PR A IR G B

7.3 ¥l

int PyNumber_Check (PyObject *0)
B FAEE ABL WERXFA o $RACFRITML, IR 1, RERIEE . 53X~ eR BN 2 8 R W
e 3.8 RS AR o B— ARG [ BEIR M 1.

PyObject *PyNumber_Add (PyObject *ol, PyObject *02)
ERAE : #rag &g, BT ABL &M o . o2 AHIAYEER, WS4, R NULL. Z84)F Python 3
#=H ol + 02,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *02)
EIRE: #ag %, B TRUE ABL R of BE 02 AR, WA, i[9 NULL. 54T Python
AR ol - 02,

PyObject *PyNumber_Multiply (PyObject *ol, PyObject *02)
PRI FAY S04 B TRUE ABL AR of . o2 MEFIIAR, WIRARIK, 3R NULL. S#fT Python 3%
AE ol * o2,

PyObject *PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
B A4 28, BT EE ABI A 3.7 e B of | o2 MUBHETIERISTR, K, B NULL,
ZE4T Python F#ik3 o1 @ o2,
1E 3.5 BOHT A

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)
EMRAE: Frhg 2. BT RUE ABL IR of BRDA 02 17 FHCEEAY(E, KM IR ] NULL. iX454rT Python
Fikk o1 // o2,

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject ¥02)
ERAA: Arey S8, T ROE ABL R o] BRDA o2 RYRSAERY A RELEMUE, SURMINR R NULL, 3R
[ ITRME” PR —ZE 7 RO B2 A AT BE LA RIS 595 T A S8, ICRR AT A
TEAE NP BRI IR Bl —ANF . RSN T Python ik o1 / o2,

PyObject *PyNumber_Remainder (PyObject *ol, PyObject *02)
EMRAE: Frag 2. BT ERUE ABL IRIE] of [RDA 02 15BN REL, MR, J&[A NULL. 54T Python
FikX ol % 02,

PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)
EARAA L By 2. & TRE ABL 25 NE KA divmod ()« WIRRIK, R[] NULL. “#{F Python
A divmod (01, 02).

PyObject *PyNumber_Power (PyObject *ol, PyObject ¥02, PyObject *03)
=R Hrey s, B TRUE ABL S HNE R pow O o« WK, R[E NULL. 44T Python i
ik pow (01, 02, o03), Hr o3 BAHEN. WIREZNE 03, WFtE APy _None fENICE: (40
FfE A NULL 2 FECERE N .

PyObject *PyNumber_Negative (PyObject *0)
AL #rag 2R, B TRUE ABL RE o WUBE, WIRKN, 1&[E] NULL . S5 T Python Kik= -o.
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PyObject *PyNumber_Positive (PyObject *0)
MR Frag 4. BT RUE ABL IR o, WIRKNM, RM] NULL . “E41T Python ikl +o.

PyObject *PyNumber_Absolute (PyObject *0)
EIRA: e 08 B TRE ABL R[] o IOZEXTE, WK, AR [E NULL. 454 Python ik
abs (0) .

PyObject *PyNumber_Invert (PyObject *0)
EIE: Hray 2 0. B TRE ABL aR[E] o IR S ISR, MR, aR[A NULL. %47 Python
FBK ~o.

PyObject *PyNumber_Lshift (PyObject *ol, PyObject ¥02)
L #4058, BT ROE ABL IR of 25 02 MUAHRIOAR, MAKN, B NuLL, HHT
Python FiA5 01 << 02,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
MR Frhy 5. B TRAE ABL IR of 558 02 ANHURRIGRYLAR, WIRKIG, R[] NULL . 4T
Python A 01 >> o2,

PyObject *PyNumber_And (PyObject *ol, PyObject *02)
AR Brag 4R, & TAUE ABL IR of Fl o2 “HE{i57 WISER, WURKM, JRE NULL o SEHT
Python A o1 & 02,

PyObject *PyNumber_Xor (PyObject *o1, PyObject ¥02)
EMRAE: #rag %I, BT RUE ABL IRIE of Fl 02 “HRALREC BYLR, WK, & NULL . SEfY
F Python F£ik5L 01 »~ 02,

PyObject *PyNumber_Oxr (PyObject *ol, PyObject ¥02)
EIA: He % B TRUE ABL R of Ml o2 “FEAIE” MIEER, WEPRAN, R[E NULL o ST
Python ik 01 | 02,

PyObject *PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
EMEAE: ATy 2R, BT HE ABL RN of |« o2 MIMIEER, WRRI, R[] NULL. 2 of SCRFI, %
M EEM N EMAAE R . S0 T Python ifif] ol += o2,

PyObject *PyNumber InPlaceSubtract (PyObject *ol, PyObject ¥02)
EMRAE: ey B, BT I0E ABL IR of | o2 FHIIEER, ARARIK, JRIFI NULL . 24 of SZRR, iX
BB AESR . ST Python i ol = o2,

PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
EARE: Fag e, B TROE ABLIRE of . o2* ARFaGE R, wRAWK, 1Bw NULL . % *ol S7HF
B, XNBEEERE SR S0 T Python iEH] o1 *= o2,

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject ¥02)
SR AR08, TR ABL 8 3.7 fAe. iR of . o2 HURMETRVEIGIOGE, AR, KN
NULL o 24 ol SCHRI, XAEHE HEMWENEMAER. %00 T Python iFf] o1 @= o2.
e 3.5 BUHTA.

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
MR Fray 2 R&. & TARE ABL IR o FRPA 02 J5 1 BB RIEER, QRN dR [ NULL. 24 ol
SRR, AN EEMNEMASR . ST Python ifif] ol //= o2,

PyObject *PyNumber InPlaceTrueDivide (PyObject *ol, PyObject *02)
ERAA: Aay 508 BT RUE ABL SR o] BRDA o2 BRUCAER G HLELUE, SURIBIR R NULL. 3R
Bl B2 EME” PR R — R SRR SR A s AN AT BE LA — BERIE B R A S R A AT A

TEAL AP BB R (8] —ANVF 5 5. IGIE AR o] SCRFIEMES: JRxe AT, RS T Python /4]
ol /= 02,
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PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
EMEAE: Frag IR, & T IE ABL IRI of BRUA o2 15FRIRAREL, AR, IR NULL. 24 of SCRRHY,
XA EH E B EMAER. 0T Python iFH] ol %= o2.

PyObject *PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *¥03)
EMEAE: Arag k. BT RUE ABL WS RNERE pow () o WIRKM, IR NULL. 24 of SCHFI, 3X
MEHEHEIEM N BSR4 03 &Py _None i, fﬂ’ﬂi Python if4i] o1 **= o02; MM TLE
RALEAREAFEEHI) pow (01, 02, 03) o WIRIEZM 03, WFh Ary_None (f£A NULL &FEIE
ENAETT) o

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject ¥02)
PR Ay SR, B THUE ABL R of Zif8 o2 AHURPRIGATAR, ANRKIK, JBII NULL. 4 ol 3¢
BRI, BOMNERE EHEM T A4 . 20T Python 4] ol <<= o2.

PyObject *PyNumber InPlaceRshift (PyObject *ol, PyObject *02)
EIHE: ATy 2. BT RUE ABL R of F8% 02 AN HUAFIRRYZAER , WISRKN, GR[E] NULL. 3ol 3
Fei, XABHEEEME MR . SMT Python iff] ol >>= o2,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject *¥02)

R Frag %P8, B TRl ABL BIHIHRIE] of Al 02 A5 ISR, KIGIHR Al NULL. 7E ol ¢
ESi0] HU&TW&J’EH BT GM5 Python iEA] ol &= o2,

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject ¥02)
ERAE: #rah 2. & TEUE ABL IEFIRE] of Fl 02 7 LR E SR, SR Bl NULL, 7E of
SRR TIPE NI R IAT. SEHr-5 Python ififi] o1 "= o2,

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
EMRAE: e 20k, B TEUE ABL JRINETIRE] of Hl 027 HfiE AR, RIGIIR[E] NULL. 7E ol 32
FrrmlsE Nz R f‘?it’ziiik 1To ST Python iB4] ol |= o2,

PyObject *PyNumber_Long (PyObject *0)
ERAE: #rah 0k, B TRUE ABL JMINIHR ] o AN BB QR AR, RIGUNR [H] NULL, G54y
F Python k2 int (o) .

PyObject *PyNumber_Float (PyObject *0)
ERAE By SRk, B TRE ABL IR o FEHONEE SR GIR AR, KIS R E] NULL, S54r
F Python ik float (o).

PyObject *PyNumber_Index (PyObject *0)
EIEAE: ey 8. B T RE ABL JRIIIIRIE] o #45 Python int RS YEAR, SIS 0] NULL I
5| % TypeError 7-':7"—”.%0
16 3.10 MUY TE: G5 REURh int 8B, FEZ piliiAHr, S5RATREN int BYT2RMIH.

PyObject *PyNumber_ToBase (PyObject *n, int base)
EAEAA: Freg 2. B TRUE ABL R [EIREE n FA DA base LB TR IR AIR . XA base 2
B2, 8, 108 16 . XfFHE2, 8, 16, ﬁ@é@?f@%%@ﬁﬁﬂmigﬁlﬁw Ob ', '00",
or '0x'. IR n AJg Python FRAYEER int JEM, WiSEild PyNumber Index () RFEFACERRA,

Py_ssize_t PyNumber_AsSsize_t (PyObject *0, PyObject *exc)
B T HaE ABL WIER o W AREMREEA— N REENR 0] o el i) Py_ssize t{H. QAREARM, W2
Sl k=R IR -1,
AR o ATVARLRE )y Python (Y int (RS AL Py_ssize t Ml 25| % OverflowError, M
exc ZHE NS AW F KA GAE N IndexError B OverflowError), U1 exc & NULL,
mh‘%ﬁ%%ﬁ%%%aﬁ*\fﬁﬁ KA 9 28 PY_SSTZE_T_MIN 1 4 4 i ¥4 KU B0

PY SSIZE_T_MAX,
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int PyIndex_Check (PyObject *0)

BT hEE ABL B 3.8 e, k] 1 AR o @— ARG A (H npb_index {IAFEF] tp_as_number
R, BETEHABE LT IR M 00 BERREUER S I IT

4 Fr3mil

int PySequence_Check (PyObject *0)
& T HAE ABL QARG REEHE T E A MR 1, FHIRE 0. HHEEXNTAA __getiten__ () JF
%E’J Python Rl 1, F?EIF BT dict BT, BRI T TR E X2 SR i e 2

BB e 2 T

Py_ssize_t PySequence_Size (PyObject ¥0)

Py_ssize_t PySequence_Length (PyObject *0)
& T HAE ABL IR A F 51 *o* XA, SRR Al -1 . #6247 Python ) len (o) FKikst.

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)
B Frag 4Rg. BT E ABL IIEHRE ol F1 02 FYFFE, KR [E] NULL, 3X%4T Python
kK ol + 02,

PyObject *PySequence_Repeat (PyObject *o, Py_ssize_t count)
MR Arad 2. B TRUE ABL IREFHIRG 0 AL count WIEEHR, RIGINT IR E] NULL. X4F4rT
Python #iA®;, 0 * count.

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject ¥02)
EMEAE: ey 4. B TIRE ABL EHRNR ] of F o2 WP, RIGNHER M NULL. 7E of SZRFRYTE I
FHRAE FOSER. 4T Python F3k o1 += o2.

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
EIMRAE : #ray 48, & T FasE ABL Return the result of repeating sequence object & [B]JFH X4 0 & count
WHIEESR, RIGHHRIE NULL. 7E o LRI 0L N ES RaesE M. XS T Python Rk o *=
count,

PyObject *PySequence_GetItem (PyObject *o, Py_ssize_t1)
EMEAE: #rag 4, B TFiaw ABL R [E] o S i SO0, KIEBTIR A NULL. %4 T Python 33k
X oli]

PyObject *PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t1i2)
EEAR: Aray 208, B TRE ABL REIFFIXIR o # il B 2 WYy, KRMNHR A NULL, XN T
Python A= o[i1:12].

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
B FRE ABL REXFZ v MBS o W2 i SoCR . RN 251 R SRR N 15 BIIIRE 0. XA
F Python i) o [i] = v. IEREL REWAEXT v U5 H .
W2k v oA NULL, JTERFHMER, HRUMRHECSEE MM Py Sequence_Delltem ().

int PySequence_DelItem (PyObject *o, Py_ssize_t 1)
& T HUE ABL IERAT S o 1955 i 50K . RG] -1, JXAH24T Python if41) del of[i].

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *Vv)
B THUE ABL FHFHIN G v AL P SRS 0 B il B i2 Yl )Jr o X AH2 T Python if4i] o[11:12] =

Vo
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int PySequence_DelSlice (PyObject *0, Py_ssize_t il, Py_ssize_t12)
B Tha ABL WHBRIF ARG o M il 2] 2 Y1 e RIGEFRE -1, X404 T Python 4] del
ol[il:12]7,

Py_ssize_t PySequence_Count (PyObject *0, PyObject *value)

& T ABL 3R [0 value 78 o H R LRI EL, BIIREI1S o [key] == value MIHEMIEUE. KRIKEHER
[ -1, XHY4TF Python FiEI 0. count (value),

int PySequence_Contains (PyObject *0, PyObject *value)

J& THUE ABL B7E 0 )2 & value. WIS o IR —T%T value, MR 1, FMGRF 0. I,
JRE -1, X4 T Python A value in o.

Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
B FHE ABL R[5 — RG] *i*, Hop o [1] == value . 45, J& ] -1 . #124F Python [ o.
index (value) Fii=.

PyObject *PySequence_List (PyObject *0)
AR #rag 2Rk, B T ABL aR[EAFERMSR, HNE 'ﬁf?ﬁUjZTl_ﬁXT?ﬁ AHIA , SR IR
[l NULL. JR[A A RARIER—DH R . XM T Python £k 1ist (

PyObject *PySequence_Tuple (PyObject *0)

AR Ay 48, BT RE ABL RTINS, HNAESFA s BT o HilF, 9@5(5]‘1_
Ml NULL. #0120 SgoceH, WIRFR Bl —ASE 51, AE A0S 00T RE 68 8 24 1 N A 1 — A4~ o4
T Python ik tuple (o) .

PyObject *PySequence_Fast (PyObject *o, const char *m)

EAEE: e 4R, BT RUE ABL BRSSO ERRXT SR o fE N HAL PySequence_Fast* BT H
FXT SR ], ANSRAZX A B A s ] RS, W&5] &k TypeError F-8F m VRN ESCAR., RIK
B3 7] NULL,

PySequence_Fast* R Z Fr AiX FEdir &4, 2 BN BT & e — "PyTupleObject
B PyListObject %Eﬁ%m‘luﬂ o R T BL
YE-k CPython FYSEELAHTY, QIR o C&R—MFHNESNFR, EREFRE

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
T o HiPySequence_Fast () & H o A4 NULL B0 Fi& 1 o K. W] DLl FE o B
HPySequence_Size () IR K/, {HREPySequence_Fast_GET_SIZE () WEEERE -NE
I PABGE o %Rt .

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py ssize_t1)
ML R 4. TE o HPySequence_Fast () R H o A NULL, ¥ H id RS LB NEL T
R[] o HYER i ST

PyObject **PySequence_Fast_ITEMS (PyObject *0)
i [5] PyObject $54H 1K= EAL. BB o hPySequence_Fast () i&[E| H o A2} NULL,
TR, QNSRS R B, BT/ T AT AE 2 FORE L items C2H. PR, (UFE 81 Jo vk E ek bR Scp
il P BB R AR T

PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t 1)

@féﬂﬁ #Freg 4, R o W i NMICRESHERMEN R NULL, WEA L PySequence_GetItem()
i, (HASKAE o LiPySequence _Check () @& NEAE, WMASK TS5 TIH%E.
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7.5 BREHMIY

Z: . PyObject_GetItem()., PyObject_SetItem() 5PyObject_DelItem(),

int PyMapping_Check (PyObject *0)
B, Rt ABL AL G4 T B AR SRR ) IR L, IR 0. VR A A
__getitem__ () J7ikHJ Python J&R [ 1, [REATEEF G OL T TR E 2K SCFRR AP 2R . e R %K
S INIAT .

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_ Length (PyObject *0)
B FAEE ABL IR IIXTR o FrEEAEE:, IR -1, 3XAH24 T Python $23A5K 1en (o) .

PyObject *PyMapping_GetItemString (PyObject *o, const char *key)
ERIE: #Heh 48R, BT RE ABL X 5Pyobject_GetItem () #H[F], {H key #i55E H const char*
UTF-8 Zifi i 7 A7 H, A2 PyObject*,

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *Vv)
& T i ABL X 5pPyobject_SetTtem () ME], {H key #iF5E N const char* UTF-8 i)+
. MAJE PyObject*,

int PyMapping_DelItem (PyObject *o, PyObject *key)
XEPyObject_Delltem() HI—A 54,

int PyMapping_DelItemString (PyObject *o, const char *key)
X 5Pyobject_Delltem() #[a], 1H key #{F8E N const char* UTF-8 g8, MA 2
PyObject*,

int PyMapping_HasKey (PyObject *o, PyObject *key)

B T hE ABL USRI G HLAT B key MR ] 1, R[] 0. 3XAH 4T Python #£ik3 key in o
PR RO S AT -

) WA getitem () HVARMRER) ST 20 . AHTEHE TG M P HHRALFE, K
HPyObject_GetItem().

int PyMapping_HasKeyString (PyObject *0, const char *key)

& FHE ABL X 5PyMapping HasKey () M|, {H key #{3§%E A const char* UTF-8 gl 717
g, MAE PyObject*,

#HE: ERH __getitem () FYEBAIEIGN str R4 B S 0 2 . AH BT 24 i A
PR, WM PyMapping GetTtemString ().

PyObject *PyMapping_Keys (PyObject *0)
EMRAE: Arag 2. BT RUE ABL BN, RIS o ISR RI, iR [E] NULL.
16 3.7 WA S AEZ HIRCA T, ek B0k [n]— 421 R T .

PyObject *PyMapping_Values (PyObject *0)
MR Fag iR, BTl ABL IS, RIEIXIG o HIREISIFR . KIS, 3&[E NULL,
TE 3.7 WS EE: FEZ BT, R BOR A — 31 L s ot .
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PyObject *PyMapping_Items (PyObject *0)
EARE: Arag20A. & TRE ABL BEIES, REIXFE o A HWAER, HigA&H R M S
XFoeaL. RN, R [E NULL.

TE 3.7 WRIBE S FEZ HIRCAS T, LR B0R ol —N 51 kil .

7.6 [F{R2SR =

A A S AR AR e
int PyIter_Check (PyObject *0)

& THE ABL B 3.8 pae. WY o WA R S gL Py Tter_Next () HI [ IEZE (non-zero), &
AEE 0, 3510 bR X —E Er AT .

int PyAIter_Check (PyObject *0)
B TIEE ABL B 3.10 paAe. WERYIF o MM AsyncIterator Hhak, HIMIMHAEL, HAIEE 0, &
18 Bk X — 3 Er AT
1 3.10 OB A

PyObject *PyIter_ Next (PyObject *0)

AR ey 208, B THRUE ABL EEIRE o N —AME. MEryiter Check (), YIFLZZ
—EECRS (i Etads) . WUREARIAE, AR NULL HARBEGISh. WRARRIE H R A 8
e, ) [mlE NULL [EVEE G5

i —EERRERZRNER, CRAMEY&GRiEk:

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 */

}

type PySendResult
FRFIRPyIter_Send () ANRKEHAFEE (enum) {H.
1 3.10 BGHTMA.
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PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
B THaE ABL A 3.0 pade. i arg (HEEE SIS ier o [l :
o WAREEA A [E) PYGEN_RETURN. [0l{# {7 presult [n]{H .
o TNREESEEE (yield) BJ[E) PYGEN_NEXT. [ElA:{H7H presult [H14,
o WREIC 25| 555 4 [E) PYGEN_ERROR. presult #3 5E[F) NULL,
TE 3.10 BUHTMA.

7.7 #41%F (Buffer Protocol)

A& Python H Al fiff ] — S8 36 5o 4 38 XK J2 N AR RO AR 22 o I ). R RAFE N E ) bytes M
bytearray AM—21l array.array XA AL, S =Ty W n] RES A THRHARY H T E SCENTH
CRRAL, BN T R A BB 2 T4 -

IR P B — R B ORI S, (B EATRA | T BEROR M AP Gt IX SR I SE R FAL . AR L1
DU, A BT M b DX o R a2 i

Python DA% #ri3l IEAE C )24 ERRBEXFERI DI AE . B PSP AT7 I

o TEAFEHEX M, ZRBWTAFH—A “GriiXiEDT, REATERIKRZEZRMXAEE . %%
CHRHE RS BAESE oF Roat 225tk —Fd

o TEIHSRE M, A IURN T IE AT T PR 0 R R = A i e 5 (Blan—AIrikmyig2) .«

— B AT BI bytes Al bytearray SULE T IR AT E IR B LMK . HiThE 2 T AL
Jst; il arcay.array AT R LR ST (.

Gnh A% T 3B B — DO TR SRS ) wreite () 5 AR AT DAKE H N — B T TR S 35 /T A
BB A SR write () HFFEXME AN LR NAR H AR, HALY /740 readinto () FREXTSEA
B AR . B DX 3z LU A X4 mT DA B Ao idr sl P e 130 5 s B R b (X 31

YT ORI, ARSI B X1 2
o [ IEFSECRIIH Pyobject_GetBuffer () M%L;
o fflPyArg ParseTuple () (BHEHFEHNGZ—) HAEAN y*, w* or s* 4 X KA FHI—

FERXPIFREOT, UAFHREGmXEWIEH PyBurfer Release () . QR MBAERI, P RESSESL
PO, BIANSE PR -

7.71 ZRX L

Geuh DX EEH (B ) ARl “buffers” ) X 45 —HEHIAHE M 5 — XS AJT 45 Python 2y R CAERA . B
IR VAR ZESE DI BL ] SERENTS I ARG RE Ty, T AR 5) LR A £cdls 22 JT 45 Python A2
Bo WAFRT AR C 4 A — AN KA H A, ] DURTE L 2 #11 R Ge 1 2 mi 1 TR/ E 0 s ih N A Bk
o n] AR AL S AL N AR 2 A s

5 Python ffFREds A IT R R ZAREAE R AR, S XA JgPyobject $RETFMIEMIBRY C 454, XM EN]
A PAAEHE TR B QRS ) . TR G XN iz A R ARy, AT DA —A> M AL I X4

AR g 5 I T O R, S R P R 2. BRI RS, S

HlPyObject_GetBuffer ().

type Py_buffer
& TRE ABL (BHFTARR) A 3.11 e
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void *buf
F8 )t o DX F Bl ) B L5 R T AR i dR £ . X ] U AR T I Z Y B N AR R AT L
Bihn, R st rides (HRTRERR I ARSI AR o
X Fcontiguous , &R¥E B, (EFGIRNAFIIFF K.

PyObject *ob3j
XA RAHT I %G H RIS A, HlpyBurfer Release () BB (RI5] Mt
o) JFEE N NULL. %7 B Y TR AR iE C-APT s AR [ .
VER—Fhisik oL, ST HPyMemoryView FromBuffer () B{PyBuffer FillInfo () f3
[) temporary FpIX, WFEBR NULL, #H, SRS HIL T E.

Py_ssize_t 1en

product (shape) * itemsize, X THELEEA, X2RMPFHAKE . XFTARESEA, 0
RIBELENE B ES RN, WK ERF R ZKE.

24 2% vh X 2 38 AR IE T 22 E SR SR B, A 15 ) ((char *)buf) [0] up to
((char *)buf) [len-1] W A H . HERKZEE LT, BLIEW K’ HPyBUF_SIMPLE
B{ PyBUF_WRITABLE,

int readonly
G Xt LB et . W B PyBUF_WRTTABLE FRibdaiil .

Py_ssize_t itemsize
A ITEEMT /N (DAFTT ML), 5 struct.calesize () JEMIE NULL format F{EAEF .
LG AN: R A K Y 28 vh K& A1 PyBUF_FORMAT FRik, format ¥ # 4 NULL,
Hitemsize IRAFIEHXIE.

Wik shape 776, WAHM%H product (shape) * itemsize == len {JSR{FFE, I E WA
fif]itemsize ESHGE X,

MR shape 42 NULL, HNEEH-NPyBUF _SIMPLE B PyBUF_WRITABLE 53K, W{#iFH#H M2,
Mgitemsize, HHIX itemsize ==

const char *format
TE struct BUHREREE T NUL 7455, flid AT %S . ansix g NuLL, NfREh "B (G

=R T

T H) o
W Bt PyBUF_FORMAT Fridas .

int ndim

WAFZR N n AEECAVE AR 4R Ao 0, Mibuf R FRAR R AR H o AR

R, shape, strides Mlsuboffsets Wik NULL, Fx KR4EERHPyBUF _MAX _NDIM %5H .

Py_ssize_t *shape

— MR HPy_ssize_t MBI ndim FoRVER n EEAM NI R. W, shapel[0] *
. * shape[ndim-1] * itemsize Wi%T len,

Shape JEARECA I E B PR E7E shape[n] >= 0. shape([n] == 0 %X—{§IEEERIIES.
W25 B2 complex arrays .

shape BCZH X T (5 1 3 Sfe i i s
Py_ssize_ t *strides
— M RKENPy ssize_ t WEEH ndim g HEEEE ) FATEAREUES RoF i o &

Stride A5 ECA M VT DAAARA B85 . KT BB, AP e g, E 2 (1 35 oA RS b
¥ strides[n] <= 0 WYIEM. 25 EiES Wcomplex arrays .

strides AT kil 2 e .
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Py_ssize_t *suboffsets

— MK Rndim BRI /Py ssize t BIHH. WHE suboffsets[n] >= 0, N n 4EfEMEH
JEFRER, suboffset (Yl E TR | B BLAAFREN G INZ D B W Fs . suboffset S ifH, MIFIRA
NS (TSN R 8)) .

WERFTA Tms 2t (RICFHEBUHE A, Wi Bon At nunL (BRHAE) .
Python Imaging Library (PIL) F{# ] T X Fp2RBIAEH F2 857 55 W complex arrays F T fRANA
MIXFE— N T TEE .
suboffsets I ZH % -1 F 35 e il Ry
void *internal

g X RN . Feanm] BE gl AR AU — AR, H TG MeE, ARIHAEZ h X
BT 2 A BRI shape., strides Fl suboffsets 321 . (2R E LT TAFEIOLE

(8
PyBUF_MAX_NDIM
WA RN i RAEFER, 5 R 7 0 A0 B <7 XA BR 1, 22 2 2% o DX i ) 38 1 1% BE % Ak P o &2

PyBUF_MAX_NDIM-P4EE ., HEIKE N 64,

7.7.2 ZRXiFKRAIE

W, ilitPyobject_GetBuffer () [mHXT R ABEGEMIKIER, W HEZMIX. BT NFRZELE
Bk, AIReSAMRAKESR, FohXMHE N flags Z503E & H BN AL PRIV b X HLARZE AL,

ffif Py _buffer FEII T REHTCE L L.

S5FRTROFE

PAR BN S flags S50, H HOAF B HEMWEET: obj, buf, len, itemsize, ndim,

Riz, #xX

PyBUF_WRITABLE
il readonly FB. WMRERE T, WhET LAt S, BIHRSR K.
FARBE, AR TR LR H g X, EX A S R oL R B
PyBUF_FORMAT
il format TR WERECE, MAAUIEFIHES B HAKR T, B, NULL.
PyBUF_WRITABLE A]PAFI N —3 0 A #rEB . T PyBUF_SIMPLE g XK 0, FfPAPyBUF_WRITABLE
A DMER— DML ARE,, TR — AR R A H e X

PyBUF_FORMAT W] AR AR T PyBUF_SIMPLE 2 AMATA R . JEHELHRER T B (L2535 H) #
K.
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AR, HiE FRBE
P AT E R SRR AL IR R s P 51 e YR, RS B T I A RS .

| EK | Bk | 1B | FiRBE |
e = PUES R i

PyBUF_INDIRECT

s ys NULL
PyBUF_STRIDES

= NULL | NULL
PyBUF_ND

NULL | NULL | NULL
PyBUF_SIMPLE

ELMEIER

A PASE IR C B Fortran £ 2%, NEAERA PGS AEALRER, W XuAtE C-IE8H)

| &K | R | BB FIRBE | ME |
= T NULL C
PyBUF_C_CONTIGUOUS
2= 1 NULL F
PyBUF_F_CONTIGUOUS
2 & NULL Ca F
PyBUF_ANY CONTIGUOUS
PyBUF_ND = NULL NULL C

BT A AT RERY G RAR i _E— P R BAR G A A oe 4 e o AT BRI, b XM ERBEH IR HE1Eh BA

I

TR, U RRIESMEAE L. WRHBIFUARI PyBusfer TsContiguous () DAIEELEE.
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&Kk AR | I8 FRBE | B readonly format |

= v WRFEME | U 0 v
PyBUF_FULL

= 2 WRFEMWE | U 150 2
PyBUF_FULL_RO

= 2 NULL §] 0 =
PyBUF_RECORDS

i 72 NULL §] 1550 B2
PyBUF_RECORDS_RO

= s NULL U 0 NULL
PyBUF_STRIDED

by = NULL §] 1570 NULL
PyBUF_STRIDED_RO

& | NULL NULL C 0 NULL
PyBUF_CONTIG

& | NULL NULL C 1570 NULL
PyBUF_CONTIG_RO

7.7.3 SZ#HA
NumPy-R#&: FeRF0E0E

NumPy XSS ZiEEH i temsize . ndim . shape fllstrides & X,
WAR ndim == 0, buf FEMIMNAECLERRRE KN R itensize bR, XE, shape fMlstrides #f

“H NULL.,
MR strides Jy NULL, WIECEHFF QRN — MRERY n 4k CiEF 8. BN, HE T R T 77
il n ZE5CA -

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides([n-1];
item = *((typeof (item) *)ptr);

W BRIk, buf W] PASR ) SR AR AL RUOL . i R T DA 2 R S A G o DX A R

def verify_structure (memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a valid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
memlen: length of the physical memory block
offset: (char *)buf - mem
"o
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:

BT 1)
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HEHEE—5)
return False

if any(v % itemsize for v in strides):
return False

if ndim <= 0:

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

return True

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

if strides[j] > 0)

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

PIL-R#&: K, BENFRBE

B 7RI Ah, PIL R R0 o] DAL FREF, U ATIR Bl X LE 38 5T A BE B IR 4E R — e &, fil
W, I =4k CIES 4] char vI2]1 (2] (3] AIPABRMER 8 2 D484 2 2454 char
(*v[2]) [2][3]. FEFIMBEERY, X MNREAT AR ATEDUL BFSk, 818 0] DAL T AFAT AT 7
B char x[21[3] (.

oA eREL, 4 n 4ERG TR0 N-D B i NULL 2R BN, Bk el a4

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

char *pointer = (char*)buf;
int i;
for (i = 0; 1 < ndim; i++) |

pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = *((char**)pointer) + suboffsets[i];
}
}

return (void*)pointer;

7.7.4 FHAXEXER

int PyObject_CheckBuffer (PyObject *obj)
B FHE ABL B 301 jie. 2R obj SCRFEP IXHE T, MR 1, HWGR[E 0, & E 1 BN R
IEPyObject_GetBuffer () —EMNI. REE—ET KT

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
B THUE ABL B 3.11 waAL. [n] exporter K ikii K AF IR flags 8 5E I INZSIAFE view. U12R exporter o1k
PEMEBORER P Gt X, WELMG|K BufferError, #f view—>obj ¥l NULL Jfik[] -1,
I, HFE view, Ff view->ob3 WX exporter BT, FFIRIE 0. kG KEEIAR P13
KEE M B — DRI, view—>ob] W PAG| HZM R AR exporter (Z: W47 it xT %25 44).

PyObject_GetBuffer () Wil 5PyBuffer Release () [l B8 B3, KT malloc () F
free (). W, HHEBRTFHEEMNIX)G, PyBuffer Release () WhAURIE#EEH—IK.
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void PyBuffer Release (Py_buffer *view)
BT 152 ABL B 3.11 pae. BERLGEIX view HREROH A IE A R XS view—>0bj Kistrong reference (R
UG RO . R BT o DR PR AR T, A5 0T BB 2 A A2 5 RS -
FGBREE X XA il id Pyobject_GetBuffer () PAFH, Hahh.

Py_ssize_t PyBuffer SizeFromFormat (const char *format)
B TR ABL B 311 prAe. M format RIS itemsize, WERMAS, WG| kS EIFRE -1,
1E 3.9 BUHTA.

int PyBuffer_IsContiguous (const Py_buffer *view, char order)

BT ABL g 3.11 e, W view & X NTEE C XAE (order 2fy 'C') B Fortran X% (order Hy
"F') contiguous B HrpZ — (order J& 'A'), NMIRME 1, FHWERE] 0, ZREUE ST,

void *PyBuffer_GetPointer (const Py_buffer *view, const Py_ssize_t *indices)

& FHaE ABL B 3.1 w2, FREUEGE view WY indices Fir 45 [n] W) W AF X 5. indices Wb 7514 17] — 4>
view->ndim ‘&3 |HEH.

int PyBuffer_FromContiguous (const Py_buffer *view, const void *buf, Py_ssize_t len, char fort)

J&FFasE ABL A 3.11 prite. M buf 55 HITELEN len T3 view o fort W[DAE 'C B 'F' (KFNT C K
¥4 o¥ Fortran XAKHYIT ) . AIIEFIRE] O , HiREHRE -1 .

int PyBuffer_ToContiguous (void *buf, const Py_buffer *src, Py_ssize_t len, char order)
B FHE ABL g 3.1 iz, M sre il len SF5 5] buf | BUNTESEFATERITER . order W PAE 'C' B
'Eroak AT (WP T C XU Fortran XU )Y s H TR —F) o IR E 0, SRR -1 .
2R len = sre->len W) I PR BRI S -

int PyObject_CopyData (PyObject *dest, PyObject *src)
& FHRE ABL @ 3.11 iz, FFEARM sre $8 D13 dest Gzpp X W PATE C A% B Fortran X&) 22 nfi X2
) AT A
BCEEFR R 0, AR IR R -1,

void PyBuffer FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize, char
order)

B i ABL ) 301 iAe. 4 AR M contiguous 475l (ISR order % < v W% C JAUKE, 5
order 3 "F ' W)k Fortran X&) SEIA T strides B4, HAITCEBRG L EWNFETE.

int PyBuffer FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly, int flags)
B TR ABL A 3,11 jide. LSRR, AT ATIN len ) buf | FFARHE
readonly % B W] G . bug RN — /5T .
B flags FoRHPRIIL. WRERECRRHIR fag HOERIPIAEUA view, 13k buf B, 3 HL flag
i T PyBUF_WRITABLE Ffiiki.
BT, K view—>ob & A exporter 5| IR 0. 0, 5]% Buf ferError, $f view—>0b]
A NULL FFiR [ -1;
TR R B VR getbufferproc 1) —3R4y, W exporter WA &S T4, FH HOHTE KRB BT
%3 flags. 5N, exporter W75/ NULL,
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7.8 EX ;41 = (Buffer Protocol)

1E 3.0 Wiz B wkE .

5 4R A2 Python 2w [ 5 04EME I 175 | AP —4> . 7E Python 3 o, 3%l sk CLACRTETE, (HiESLpat
1154 75 BRDABE R A 2.x A2l . BT 7 X & &1 B 0 A ME ey, (B M ey s R4 I BE Y (export)
45 1l (1 I O 188 BB YR P A e (30

B, # % R PR npyobject_GetBuffer () (E{ & DA y* BN w* #%& X A% (format code) W
WpryArg ParseTuple () ZRANR) Y0 4% 7 [ 400 [ (buffer view), DA K %% 1 [ 4 1B ] o Fe ik Iy

WENPyBuffer Release () .

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)

% T e ABL [a1f—{ 8 1) n] FI AR A S o A 2 MER RO IR AL B RS . ol 51 B E TR B—
BZ (single-segment) ¥ ICH MW 1T . I HE 1 0, [Eli% buffer BEEIRCIERELI B . A% buffer_len 3% 5E
LRl . [l -1 [EE s st e TypeError

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)

& T AEsE ABL [ME—(RH5 0] 5 A 5 R MERE AR IS O B R 515 . obj 51 U JH 4R B8 — v Bl
AT IR O, [EHF buffer s [EIRCIRMEALE . HF buffer_len Boe ER IR R I -1
(EVE SR IR % TypeError

int PyObject_CheckReadBuffer (PyObject *0)

B THUE ABL QISR o SCIR B — Fy BOn] il St /i, HUmIEE 1, AIEIEE 0o B ek X EEAT I
I

AR, % eR s B U ORI R A I, (B IR o R o IR 2 A A B SIS R o . B BB R R A
SE A PyObject_GetBuffer (),
int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)

& TR ABL [MEFE ) o] 5 re iR B B IR . obj 51 B S IR B — i B r R A T . R IRy
B 0, [E# buffer 3 ERCIEREALE, H§ buffer_len 3@ B ME S . [0l -1 [EES R

TypeError
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CHAPTER 8

AERYHtE

WA 1) Hh ) bR A RE e A2 FE LR 2 1 Python 401 Z(ED, 1 i 24 (B 0 R 45 6 (M EDAS 2 AHE)
WARARYE Python A& i #2108 — 8 AW e 2 A [EEREZLEN v P14, BBV — 2 2o s . flan
il pyDict_Check () KR — MY EET M. ARTEEHBLIR Python #y 4 HEIRY” 5 (family

tree)”.

B MEAATE A Z kU AR TR AE), (AR Z (et d 2 A E NULL, foF NULL
AT RE T AT IR RS A S A AT ORI B s F S R Ik

8.1 EuEWftF

BV A Python ZU[F)4) {4 B B3] (singleton) 414 None.,

8.1.1 HEMKR

type PyTypeObject
BT 2B AP (1A Tk e s k) . X4 C 45 T4 built-in 287,

PyTypeObject PyType_Type
& FFarE ABL X 28T type X 4:H type object, ‘B FE Python JZIHFI type @EHMIFAFIX 4.

int PyType_Check (PyObject *0)
RXT S 0 B NRAA G, AR BRI SR K SR I R B (. e e T
HRAR ] 00 I bR BICRE S AT«

int PyType_CheckExact (PyObject *0)
WERXR 0 B—DRANR, (HAZIMERTN G TRBNGR [ HEBE . eI RO T#RR[E
0. BERRECR B2 BT .
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unsigned int PyType ClearCache ()
& THUE ABL IS NS ER G A R A HIRAFRAS .
unsigned long PyType_GetFlags (PyTypeObject *type)

8 TRUE ABL SR type (9 tp_flags b, WPREFEZZRC G Py _LIMITED _APT T BRI AR
BLEHRAESS Python Z AR [ARE- A, (HXfcp flags ARGMVFRHARE 2 R APLH—ER5

TE 3.2 BUHTIA.
JE 3.4 fREVET: IR EIZRRIPFERE unsigned long A long,

void PyType_Modified (PyTypeObject *type)

B T RE ABL MR S H Ay T ARA AL R AP RAL . BLRR O AEXT % B SR BRI
AL F BB Z SR .

int PyType_HasFeature (PyTypeObject *o, int feature)

BRI G 0 BLE THHE feature MR ITAEZAE . JEAURRE S T A FORFOL AR R R Y o
int PyType_IS_GC (PyTypeObject *0)

USR R BN G T X AEFOAG I 2 A SRR ol B s X MR B AR Py TPFLAGS_HAVE_GC.
int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)

& FHaE ABL MR a 22 b (17 2RAUR [0 EAE .

R B A A S br iy 288, X EWR%E _ subclasscheck () AXTE b B, M
HPyobject_IsSubclass () FIFTH issubclass () FHAHEIFEIREE .

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
EMRAE: ey IR, BT IE ABL BEXNRK tp_alloc #EAIRIE HALEEE . 361 Python FERIAN
ﬁﬁ@ﬂﬂﬁ%ﬂﬂéﬁa\ﬁﬂé/‘%‘ﬁﬂﬁ*% IR BT A WA R BR LN NULL.

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)

EIRA: e 508, B TRUE ABL BB RN cp_new MALH T ARG . KRR tp_alloc
R A SFe A 2 — A S A

int PyType_Ready (PyTypeObject *type)

B TRUE ABL SR ZAL— RN R . XN e T JAN G LR ASECE TR0 R BERiia
TR LI PA R AIREOL . BR R 0, BORTE AR IR ] -1 H R E— R .

i) AnR AL RS T GC M LT R AL 2R B A AR R R G Py TPFLAGS_HAVE_GC, W
Bt H B MELAC ISP GC Pl AH S, ARl B @ i ST A AR i SE A0 & Py TPFLAGS _HAVE_GC
N 5 H O S GC M, EADESLHtp traverse Al

PyObject *PyType_GetName (PyTypeObject *type)
MR Frag MR, BT RUE ABL A 301 e IREIEAL TR, EFETHRBEGEAA _ name @M.
1 3.11 BUBT A

PyObject *PyType_GetQualName (PyTypeObject *type)
AR Arey 2R, B THROE ABL B 301 paAL. 3R A R E 4 FR. SF TR T AR B AL 1
_ _qualname__ J@T%E.
1 311 BCHTmA.

void *PyType_GetSlot (PyTypeObject *type, int slot)

B THE ABL B 3.4 nate. R I RELn E R A0 AR B B o WPREE Ry NULL, MR sl Al
N NULL, S ZREONEA T IBHIIES . I8 07 R A R AR e e 5] B S BT
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2] PyType_Slot.slot & A] I slor Z5UH.
1 3.4 R A.
1 3.10 JREYSET: PyType GetSlot () BAERIDABEZ AR, FERCZ A, ERRE L2,

PyObject *PyType_GetModule (PyTypeObject *type)

J& T aE ABL & 3.10 prAe. iR Py Type FromModuleAndSpec () BRI} REEH| 45 E 2L
U PPIREHRAT S

WA BB 25 0 BB, Wi % TypeError JfiR[H] NULL.

DR BCE R OB TRy o SO FE W OB B, O ORCE X FEW O,
PyType_GetModule (Py_TYPE (self)) Bl fEAN <1k B i 1 9 45 . Py_TYPE (self) H] DA &2
HIRER—A TR, MFEHFA—E 7S I FE B b g . SR pycMethod T AN
REUTT V5 2 SURHERIZE . SR Py Type_GetModuleByDef () T i KIGHEMH PyCMethod /Y

1E 3.9 BOHTINA.

void *PyType_GetModuleState (PyTypeObject *type)

B THROE ABL g 310 poAe. R RECE G E RXRBWBERNIZLHRES X2 —1
FEPyType_GetModule () WEEHR FRHPyModule_Getstate () HIHER .

UNRBAT RIKE 20 E R ARIRER, W TypeError JiR[A] NULL,
WA type A7 KIRABIHE RSy NULL, R [A] NULL HABEE R
e 3.9 BT

PyObject *PyType_GetModuleByDef (PyTypeObject *type, struct PyModuleDef *def)
BRI T S i PyModuleDe £ def ARV —A LIS, FHREHZAHR.
WERARFEIR, W &5 % TypeError Ji[o] NULL.

R BHIH & 5PyModule GetState () —E i DAEMAE L ¥E (Mtp_init 8Xnb_add) K& HAth
FE U YRR R TCHEME I Py e t hod Y IR R A% 33 1 3 A AR BB R 75

e 311 BOFTIA.

BIEH S EC R

AR BRSSP AT i H R X A
PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)

AR #Faey 4B, B TR E ABL g 3.10 paA2.  Creates and returns a heap type from the spec
(Py_TPFLAGS_HEAPTYPE).

bases ZH AW R AR B HZ BT LR AR Z A RA R oAl . W bases iy NULL, T4
Py_tp_bases i, WNHAZAE (L NULL, WIS Py_p_base #ifi . WA ZAEALEFE A NULL,
FAGIRAE H object,

module Z AT G I RAL B IS E IERIRIHL . B2 — PRI 2 80 NULL, #I5RAN NULL,
PR R S PRBREN B A B2 JRlad Py Type_GetModule () FRFHLo XA RIFRAHA AT
TRK; BRI IEMATE .

R SAE R LR Py Type_Ready () o
TE 3.9 BUH A
TE 3.10 MR P58 0 BL R BOAE 32— B AE N bases B0 NULL fEh tp_doc fEfi.
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PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

EIMERAE : #0488, BT a0 ABL f 3.3 pde. Z{EA PyType_FromModuleAndSpec (NULL, spec,
bases),

1E 3.3 UHT A

PyObject *PyType_FromSpec (PyType_Spec *spec)

EMRE: e 4B, BT EaE ABL ZE Y PyType_FromSpecWithBases (spec, NULL).

type PyType_Spec

B THRUE ABL (B3R R) - &L DEBRIT R E .
const char *PyType_Spec.name
KAWL FR, FEIRE Py TypeObject . tp_name,

int PyType_Spec.basicsize

int PyType_Spec.itemsize

PR BUFE R SEB KN, H kX BEPyTypeObject.tp_basicsize fMPyTypeObject.
tp_itemsize,

int PyType_Spec.flags
RS, HREPyTypeObject.tp_flags.,

R KN E Py_TPFLAGS_HEAPTYPE jiEfr, WPyType FromSpecWithBases () £ HallkE
e

Eo

PyType_Slot *PyType_Spec.slots
PyType_Slot Z5HARYEA . DARRIRREOI(E {0, NULL} REH.

type PyType_Slot

BT RE ABL (3T A AR ) - & X— BRI REM S5 R , A8 — ML ID Fl—AMEFEET
int PyType_Slot.slot
{7 ID.

oy ID B K % 1B B 4 W KpPyTypeObject, PyNumberMethods,
PySequenceMethods, PyMappingMethods FlPyAsyncMethods H] ¢ Bt 4 M

—A>Py_ HIZk. AORUL, M

e Py_tp_dealloc WEPyTypeObject.tp_dealloc

e Py_nb_add B PyNumberMethods.nb_add

e Py_sq _length ik EPySequenceMethods.sq_length
T TFBSE R TCIA R Py Type_Spec Ml PyType_Slot RiA:

e tp_dict

e tp_mro

e tp_cache

e tp_subclasses

o tp weaklist

e tp_vectorcall

e tp_weaklistoffset (Z:J,PyMemberDef)

e tp_dictoffset (&L, PyMemberDef)
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e tp_vectorcall_offset (&, PyMemberDef)

HERLOP G L Py_tp_bases B Py_tp_base AIAESA M. O TR, i
JlPyType_FromSpecWithBases () ff] bases %]

16 3.9 i3EHE: PyBufferProcs MEYRENI W BERAEANSZIR APT i &

TE 3.11 RS BAEbf_getbuffer fllbf_releasebuffer ¥HEZ % API WP,
void *PyType_Slot.pfunc

WAECLBUE . TERZEUIEOLT, X2 — T8 m R a5t

Py_tp_doc PASMYIE NIy ARy NULL,

8.1.2 None ¥4

TR, Python/C APL 1A H 0 JF None [Py TypeObject, T None j@&— MG, WX IRH
5 (FE CEEHHH == 284F) BAE T BTRARFEEBEAE PyNone_Check () %K.

PyObject *Py_None

Python None ¥4, FRtZ(H. X MMREA L. BFERT AL PULATHABR 5
Py_RETURN_NONE

IEFRAL R B C BN Py _None gl (Hh2iid, N None 15| AR E.)

8.2 B{E¥MIF

8.2.1 BRI

AT B HCRR S A K AR B OB O 52
FEH B, KR Z 80 PyLong_As* API #{ xR [l (return type)-1, X 5 F BERKH»IF. R
HPyErr_Occurred() SEANIPAX Ay,
type PyLongObject
B TZBAPL (15 Rig#Aag#E#1) . FIR Python BRI G Pyobject THRAL,
PyTypeObject PyLong_Type
B THUE ABL XA Py TypeObject [R5EHIZIR Python (HEESRA . 5 Python 155 H 1Y int M[F].
int PyLong_Check (PyObject *p)
WRBHGE PyLongObject BPyLongObject B FIRA, MR True. Z%pR%—E REMS AT T -
int PyLong_CheckExact (PyObject *p)
WARHSHIRT PyLongObject, {AAZPyLongObject 1 2RAUNR T AR . HEREUR 2 2 R
170
PyObject *PyLong_FromLong (long v)
ERAE: #rhg SR, B THRUE ABL i v B[E—NET PyLongObject XI5, KIGITIR[E NULL .
M H SIS IR R AL, BLE -5 Rl 256 Z RIMITE BB S . A — AR X ]
[ int 1, SERRSEIRRF R XA ZT .
PyObject *PyLong_FromUnsignedLong (unsigned long v)

AR Fray 4R, BT RUE ABL ET Cunsigned long igREl—"iPyLongObject X4, K
IRt 3R B NULL,
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PyObject *PyLong_FromSsize_t (Py_ssize_tV)
EMEE: #e94 88, & FRaE ABL | C Py _ssize t iRE— DI PyLongObject X4, JRIMETHR
[f] NULL .

PyObject *PyLong_FromSize_t (size_t V)
EARME: FTah 28, 5 TR ABL i Csize_t RPl—PHHIPyLongObject X4, KIENRE NULL

PyObject *PyLong_FromLongLong (long long v)
EEAE: Ay, B THRUE ABL BT C long long iR —/NHiHyPyLongObject, R[]
NULL,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
ARG FHreg4e, BT ABL T Cunsigned long long iR —/NEFHPyLongObject X}
4, RGN IR W] NULL,

PyObject *PyLong_FromDouble (double v)
A Ay M. BT RUE ABL H v BYEEECGR R Bl — AN Py LongOb ject X4, RIMUUIGE 1]
NULL ,

PyObject *PyLong_FromString (const char *str, char **pend, int base)
MR Frhh 2. B TRUE ABL AR str FAFER (R BN EY Py LongObject , base 87 T K
(2. QIR pend T HNULL , W] pend $i4i1w] str *%ﬁ%ﬁ%%ﬁFﬁB’kﬁ*"?ﬁ R base H 0,
str X5 R Al integers [ 5E SCHATRFRE: XIHEE T H ORI FZ Sk valueError o Q13 base 1NH
0, WIZRAT 2 fl 36 Z[A] (9 2 F136). H G BAF 2 MRS 25408 BN IR 20 . dnRR
FEER T, ¥k valueError,
W%

Python 53 int.to_bytes () il int.from_bytes () T PyLongObject F/MFI5EH 2 [a] LA
256 NEBATHA . IRATAE PyObject_callMethod () I CTHHEA].

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
EMEAE T ATag 2B, CFFFAFER u PRy Unicode 5741 $%4 A Python BEIfE .
5 3.3 BUBTNA.

PyObject *PyLong_FromVoidPtr (void *p)

AR Freh g, BT ROE ABL MIEER p B4 Python %k, WA PyLong AsVoidPtr ()
R [ FE ETE

long PyLong_AsLong (PyObject *obj)
& FHasE ABL 3R [H] obj ) C long FRER. WIH obj NiEPyLongobiect WSEBI, W4 5eiH il H:
__index__ () F¥E (WRAHE) $HEEH Py LongObject,

WA obj WEMEH T Long MHUEEFIM 5| % OverflowError,
HESNERE] -1 o i PyErr_Occurred () $HEMAHE,
16 3.8 A WUERATRERF ] __index_ ().
A 3.10 M52 T BERRECRFA RGN __int_ O
long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)

& FHaE ABL &[0 obj ) C long FmIER . WH obj NEPyLongobject WISEH], M4 SeiE i H
__index__ () F¥E (WRAHE) $HEEH APy LongObject,

U obj BIEH KT LONG_MAX B{/NT LONG_MIN, W& *overflow 43 5 K 1 & 1, JaRE -1; B
N, X Foverflow B A 0. S & A HoA S8 W8 AR *overflow B A 0 IR

HEFLR ] -1 o M PyErr_Occurred () & H A FE,

118 Chapter 8. RS



The Python/C API, [ 3.11.13

75 3.8 AYSEE: MURATRERFRT __index_ ().
1 3.10 JRAEETE: WERECH AN __int_ O .
long long PyLong_AsLongLong (PyObject *obj)

% T FiE ABL 3R 8] obj ) C long long FREN . R obj NEPyLongObject WISEH, WL 4
M __index__ () Ik (WARAFALE) W HFLH Py Longobject,

W obj (HAHH long long WEUETLFEINE&E| % OverflowError,
HEENRE -1 . W PyErr Occurred () ¥eH B A&,
e 3.8 S MR ATEERFN __index_ ().
e 3.10 JRUASE T IEpRECRFA N __int__ O
long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)

& FFasE ABL J&[H] obj 1) C long long FRIER . WS obj REPyLongobiect WSLB, NEHEiH
M __index_ () Ik (WHRAFE) KHEW MPyLongobject,

2R obj WA KT LLONG_MAX 5{/NT* LLONG_MIN, M&HE *overflow 4358k 1 8% -1, Ffi&E -1;
T, Rf *overflow BRy 0. UNHE K A HiAth S35 W #5 R “overflow B h 0 Ffak A -1,

HANLRE -1 o W PyErr_Occurred () KA.
1E 3.2 BT A
15 3.8 MU SE S WURATRERFEIN __index_ ().
e 3.10 A ST PR B PR __int_ O o
Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
B T HiE ABL iR 1| pylong i) CifiH Py_ssize_t 8. pylong ibJ§i/2 PyLongObject MBI,
TR pylong WEAR L T Py_ssize_t WWHUETLE NS5 % OverflowError,
WAERNIRE] -1 o R PyErr_Occurred () % BARMIE,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
/& T 17E ABL 3R 1] pylong ) C unsigned long F/nB. pylong /i@ pPyLongobject HISEHBI,
W pylong HIEABH T unsigned long MEYETEE N 45|k OverflowError,
HEERFRE] (unsigned long) -1, A PyErr Occurred () BEREAAK ),
size_t PyLong_AsSize_t (PyObject *pylong)
& T HaE ABL iR [0l pylong 1) C 157 size_t B3, pylong ibJiidPyLongObject WM,
WR pylong WEREL T size t PHETEEIN L5 % OverflowError,
HEERHRE] (size_t) -1, WFHPYErr_Occurred () HEH|EAR G,
unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)
& T 1€ ABL iR& [ pylong ) C unsigned long long FinJB. pylong Mg PyLongObject KJ
S
WE pylong H{EARH unsigned long long EHTEE 45| % OverflowError.,
HAFIRE (unsigned long long) -1, #ifAIPyErr_Occurred () HEAIEM M,
e 3.1 RS I pylong HTES ML OverflowError, TMAE TypeError,
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unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)
& T F45E ABL 128 obj ) Cunsigned long FE/REZ . WHR obj A EPyLongObject SERF], N4
SEMIE __index_ () Uik (WERAHAE) KHEH APy Longobject.,

WIS obj WYEEEE T unsigned long AYMRMEVER, WREIZEXT ULONG_MAX + 1 SRIHIREL.
HASHHR ] (unsigned long) -1, HAIHPyErr Occurred () PR HAK I EL,
e 3.8 RS EE: MR ATEERFN __index_ ().
e 3.10 JUASE T IR ECREA RN __int__ O
unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)

J& T Fa5E ABL &1 obj i) Cunsigned long long EBRENX . WE obj N2 PyLongObject WISEH,
MM __index__ () I (WRAEFE) RHEH N PyLongobject.

WA obj WEMEH T unsigned long long BYHUETEME, W& [BIZ(EXF ULLONG_MAX + 1 3RARHY

HEERFIR Al (unsigned long long) -1, FIHPyErr_Occurred () HEmlEAAR MG,
TE 3.8 AT WUERATRERF ] __index_ ().
T 3.10 HRP B2 B R ECR AT __int O .

double PyLong_AsDouble (PyObject *pylong)
& T §45E ABL 1R [\] pylong 1) C double FREK . pylong Va2 PyLongObject HISEH] .,
WIS pylong EEEH T double MBUHTEREN£5] K OverflowError,
HAEFISR W -1.0 , WHMPyErr_Occurred () Pl AR,

void *PyLong_AsVoidPtr (PyObject *pylong)

J& TALGE ABL ff—A~ Python 4K pylong Feifey C void $5%F. WA pylong TIRMeAs, WIAF5] %
OverflowError, X H2 N TR EN PyLong FromVoidPtr () B)EMEF4— 0] Y void
BEl .

HeEmHR ] NULL, iR PyErr_Occurred () #tH|HAR R S,

8.2.2 Boolean (7i%k) ¥ifF

Python 1) boolean J& AR 8 FAAEUE A E BN . N Py_False Ml Py_True Wiffl boolean. [ it— i
ST FIERR 6 =X EASE 772 boolean, {HNFIJEL4R (macro) & FJ I .
PyTypeObject PyBool_Type
& T FE ABL XA PyTypeobject BSEBIZ—A Python fi/RIAL; £ 15 Python JZHIH) bool A
[R5
int PyBool_Check (PyObject *0)
2R o AIEIElPyBool Type RIMMEE . 142 GRII#AT
PyObject *Py_False
Python ff) False ¥ff. WMIFHEAIEM T k. TES M (reference) FHEEUA A E ALY — R A
7.
PyObject *Py_True
Python ff) True #J{4. MAIHEGIEM . 152 BEHECELATE AR bR sy =X
Py_RETURN_FALSE

ekl py_False, [ENBFEMURIIIE RS B
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Py_RETURN_TRUE
ekl py_True, [EHEEWIINE NS

PyObject *PyBool_FromLong (long v)
EIARAE #rag M. BT RUE ABL AREE v A ECERESR 0 (- ff Py_True H(¥ Py_False K2 M.

8.2.3 ZE & (Floating Point) ¥

type PyFloatObject
BoA C KM Py Object Hy THIL A Python 7 M4
PyTypeObject PyFloat_Type
BT 1aE ABL X @ ET C KM pyTypeobject HH3 Python i iR 5L . 7 Python 2T 92
 float Z&[F—PMX4.
int PyFloat_Check (PyObject *p)
WRERKBHR A PyFloatObject B PyFloatObject W TRAMR M EE. HRELE SN
AT
int PyFloat_CheckExact (PyObject *p)
WREMSHR—APyFloatObject HARPyFloatobject W FRANMLR M. HRHLES
AT -
PyObject *PyFloat_FromString (PyObject *str)
AR ATag IR, B TRUE ABL MREETFAFER st (EBIE—APyFloatobject, RIKHRA NULL,
PyObject *PyFloat_FromDouble (double v)
EMEAE: ey 4. BT RUE ABL Ml v B — S PyFloatobject X4, KRN IR R NULL,
double PyFloat_AsDouble (PyObject *pyfloat)

% FFa ¢ ABL Return a C double representation of the contents of pyfloat. If pyfloar is not a Python floating
point object but hasa __float__ () method, this method will first be called to convert pyfloat into a float. If
__float__ () isnot defined then it falls back to __index__ (). This method returns —1 . 0 upon failure, so
one should call PyErr_ Occurred () to check for errors.

TE 3.8 U525 : Use __index_ () if available.
double PyFloat_AS_DOUBLE (PyObject *pyfloat)
Return a C doub1le representation of the contents of pyfloat, but without error checking.
PyObject *PyFloat_GetInfo (void)
MR e 2. & T RUE ABL R[E—A> structseq SLB, H A0S K float BUREIE L SR/ MEFIERCR
MR . Bk float . h B— M A%,
double PyFloat_GetMax ()
J& T 125 ABIL Return the maximum representable finite float DBL_MAX as C double.
double PyFloat_GetMin ()
J& T Fai& ABIL Return the minimum normalized positive float DBL_MIN as C double.
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Pack and Unpack functions

The pack and unpack functions provide an efficient platform-independent way to store floating-point values as byte strings.
The Pack routines produce a bytes string from a C double, and the Unpack routines produce a C double from such
a bytes string. The suffix (2, 4 or 8) specifies the number of bytes in the bytes string.

On platforms that appear to use IEEE 754 formats these functions work by copying bits. On other platforms, the 2-byte
format is identical to the IEEE 754 binary16 half-precision format, the 4-byte format (32-bit) is identical to the IEEE
754 binary32 single precision format, and the 8-byte format to the IEEE 754 binary64 double precision format, although
the packing of INFs and NaNs (if such things exist on the platform) isn’t handled correctly, and attempting to unpack a
bytes string containing an IEEE INF or NaN will raise an exception.

On non-IEEE platforms with more precision, or larger dynamic range, than IEEE 754 supports, not all values can be
packed; on non-IEEE platforms with less precision, or smaller dynamic range, not all values can be unpacked. What
happens in such cases is partly accidental (alas).

TE 3.11 BRI

Pack functions

The pack routines write 2, 4 or 8 bytes, starting at p. le is an int argument, non-zero if you want the bytes string in
little-endian format (exponent last, at p+1, p+3, or p+6 p+7), zero if you want big-endian format (exponent first, at p).
The PY_BIG_ENDIAN constant can be used to use the native endian: it is equal to 1 on big endian processor, or O on
little endian processor.

Return value: 0 if all is OK, —1 if error (and an exception is set, most likely OverflowError).
There are two problems on non-IEEE platforms:

o What this does is undefined if x is a NaN or infinity.

e —0.0and +0 . 0 produce the same bytes string.

int PyFloat_Pack2 (double x, unsigned char *p, int le)
Pack a C double as the IEEE 754 binary16 half-precision format.

int PyFloat_Pack4 (double x, unsigned char *p, int le)
Pack a C double as the IEEE 754 binary32 single precision format.

int PyFloat_Pack8 (double x, unsigned char *p, int le)
Pack a C double as the IEEE 754 binary64 double precision format.

Unpack functions

The unpack routines read 2, 4 or 8 bytes, starting at p. le is an int argument, non-zero if the bytes string is in little-endian
format (exponent last, at p+1, p+3 or p+6 and p+7), zero if big-endian (exponent first, at p). The PY_BIG_ENDIAN
constant can be used to use the native endian: it is equal to 1 on big endian processor, or O on little endian processor.

Return value: The unpacked double. On error, thisis —1 .0 and PyErr_Occurred () is true (and an exception is set,
most likely OverflowError).

Note that on a non-IEEE platform this will refuse to unpack a bytes string that represents a NaN or infinity.

double PyFloat_Unpack2 (const unsigned char *p, int le)
Unpack the IEEE 754 binary16 half-precision format as a C double.
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double PyFloat_Unpack4 (const unsigned char *p, int le)
Unpack the IEEE 754 binary32 single precision format as a C double.

double PyFloat_Unpacks8 (const unsigned char *p, int le)
Unpack the IEEE 754 binary64 double precision format as a C double.

8.2.4 BHMR

M C APL %, Python BN G2 th P AR AR » SE B —~@7E Python A2 5 /il ) Python X5, 73 by
MR IEEEEY) C 45H1k . APTHRAE T s 5 M B

RREHH C
s BE R R 2 XS R SO YA R T R R 8, #Riefeid “EH” AR5, s
i T4 APL

type Py_complex

@4 B Python 52 BO6 ST 7 1 C AR . 248 TS0 Auk FHLAT JS00S R 1) R J5CHR Y I S R A 254
AR A BCE I, el SO :

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
REIPAEZHWA, ] CRABPy complex RN,
Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
REIPAE RN ZE, ] CRABPy complex RN,
Py_complex _Py_c_neg (Py_complex num)
RS HL num W SE, ) C Py_complex IR,
Py_complex _Py_c_prod (Py_complex left, Py_complex right)
R EIPASEE R, B CERpy complex FiR.
Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
R EIPAEHWTET, ] CRABPy complex RN,
i divisor S5, WL ERFR B 28 H-4F errno 15k EDOM,
Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
IR 8] num ) exp YRS, T C2KAlpy complex Fon.
TR num 275 . exp AR IESEEL, M7 R Bl Z K errno %A EDOM.
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R E#HH Python MR

type PyComplexObject
XA C KA Pyobject WTHRAAE—1 Python HX 5.
PyTypeObject PyComplex_Type

B TRE ABL X @A J& TPyTypeobject B3 Python &2 B 5L . #E Python JZ a2 B4
complex & [R—/ X4,

int PyComplex_Check (PyObject *p)

WREHSERZE—PyComplexObject BF PyComplexObject WFRBIMLR M EHAH . HREE
SN PAT

int PyComplex_CheckExact (PyObject *p)

WRENSEE —PyComplexObject (HAZEPyComplexObject W ABINR B EAH. BLeREUE
S INT

PyObject *PyComplex_FromCComplex (Py_complex v)
MR ey 4. MRS C IMry complex BHA M —HHY Python SEA .
PyObject *PyComplex_FromDoubles (double real, double imag)
EARE: e 48, BT i ABL G real I imag 1R [B]l—AH) C 228 pyCcomplexObject N4,
double PyComplex_RealAsDouble (PyObject *op)
& T i ABL DA C 23 double i&[1] op (SEHR,
double PyComplex_ImagAsDouble (PyObject *op)
2 T HE ABL PA C 2528 double iR [H] op KRR
Py_complex PyComplex_AsCComplex (PyObject *op)
REISZH op 1) C E APy complex fH.

WA op N2 —A> Python EHXFT R E A _ _complex_ () ik, Ml Ir 5 op 540k
Python Z %5 . Wk _complex_<> REXNGEELERZE float O. W float () F
EXNEEELEE _ index_ () o 4N, %07 40 0R 0] S A -

e 3.8 il )5 B ﬁD%TJﬂﬁUﬁiﬂﬁ __index__ (),

3 ol

JFFVAI) — SRR EAE BT — B S 1 BOE I R Python #55 A MR E ZLUE AP«

8.3.1 (¥4 (Bytes Objects)

XL R AL BT — NP T RSB AN T — AR T RIS A 251 % TypeError.
type PyBytesObject
XFpryobject FIEAIZFEIR—> Python “F X4 .
PyTypeObject PyBytes_Type

& T HisE ABL PyTypeobject B4 Python F {52, FE Python JZ[HE 5 bytes ZH[F
HIXF 4 o
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int PyBytes_Check (PyObject *0)
TERXFH 02— bytes XfREF bytes AU F2RAUR SLBI R B EAE . SRR 2 2 AT .
int PyBytes_CheckExact (PyObject *0)
HWERXFR 0 22— bytes XfREANZ bytes AU TR AU LB I EAE . BEREUE R 2 AT .
PyObject *PyBytes_FromString (const char *v)
EEAE T Arag 2. BT RUE ABL BENIRHR [ —APAFRF R v BYRIASCSHER T TR, RIGRHR
W] NULL., JEZ v A0 h NULL; EASHRE.
PyObject *PyBytes_FromStringAndSize (const char *v, Py ssize_t len)
SR g R 08, BT RAE ABL SR — DA v IO FL BN fen BB ER A
4, R [E] NULL. 4028 v 2 NULL, WPARIERA 71y S R IR -
PyObject *PyBytes_FromFormat (const char *format, ...)

AR #reg 4 iE, BT RUE ABL #2%—A> Corint £ () WA formar “FAFER IR AR R0 & (S8, 1T
FZE R Python AT B X4 i K/INHIR [ S U 2A% AL IS 0 F A st 4 . AR R i S5 iyl C
BRI HMA TS format FAFER R AS S FAFAIXT I o SRR B R 9 U A5

| H&RFHFF | R | ER |
2 nla X% F I
%c int —AFAT, BRI CEF A
sd int SEfEA print £ ("%d").!
su unsigned int LB print £ ("Su").!
$1d long SEMEA print £ ("%$1d") !
$1lu unsigned long SN print £ ("$1u").!
$zd Py_ssize_t | Z{8iA printf ("%zd").!
$zu size_t SEIA print £ ("$zu").!
$i int SEfEA print £ ("%i").!
$x int LEMEPN print £ ("%$x").!
5s const char* PA null 2 EFF) C 455 .
sp const void* —A C 4 T NEERIRRER . AN T printf ("sp") HE
SAAAFEEE 0x 3k, MERGTH L print £ WiH 24,

;‘g}%w%ﬂE‘Ji‘%ﬁ?%‘?%@ﬁ%ﬁ%ﬁ?ﬁ%E‘Jﬁ%@?ﬁﬂﬂ%ﬁ)ﬁﬁ’ﬁ%ﬂ FIERXS, HEFIAZ RIS

PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
ERE: e 4B, B TEE ABL 5PyBytes_FromFormat () S22ME, BT EEEHNSEL
PyObject *PyBytes_FromObject (PyObject *0)
EMRAE: Frag 4. BT ARE ABL R TFHY RN LI G KPR *o*,
Py_ssize_t PyBytes_Size (PyObject *0)
B FRE ABL BRI AR S: *o* oy K.
Py _ssize_t PyBytes_GET_SIZE (PyObject *0)
KT pPyBytes_size (), {HRAMHRKI
char *PyBytes_AsString (PyObject *0)

2 TR0 ABL AR [IXTRY o BINZSHIFREN . IZIGEM 81 o IINEBZE X, HAp & len(o) + 1
Ao BRI IRE— N FE T ERNE, NMEREAAEEMZFAT . 28R A E AR AR M, B
2RI PyBytes_FromStringAndSize (NULL, size) BIEHZXHR. B ARG AL WE
o AN —ANFENEREXNE, MPyBytes AsString () ¥R NULL 35| % TypeError,

DXSTRBAE (d, u, 1d, Lo, zd, zu, 0, x): SEYHOREEERE, O BRI RA RN .
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char *PyBytes_AS_STRING (PyObject *string)
KT PyBytes_AsString (), {HRAMHHRAI
int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
& T e ABL Gl i A8 i buffer F1 length IR BIXSS obj PAZSEAF SR NES . ENIFIRIE] 0.
WIS length 2§ NULL, “FHAHM QA AR 2579 RS, MR e R Bl -1 951 %

ValueError,

PRI obj 9PITREER, ERAFEr RN (RHELE length 245k ) . O Al
R RSB, BIERNI{#H PyBytes_FromStringAndSize (NULL, size) GIEHZNE. B
APTHHREE L W2R obj IRANR— D FIERRXSR, WPryBytes AsStringAndsSize () ikl -1
H5| kK TypeError.

1E 3.5 HUASERE: DART, 455 R B AR 2 75| & TypeError.

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
B T HE ABL AE *bytes HAIEPT I FATER A G2, R SIS bytes 1) newpart WINZS; ] & 4F
PAFHIGI T o X bytes JEAERY S| HIRFI ] AR TEIE BV G2, X bytes B IHT | A5F 9l % 5 H.
*bytes WERFIEBEN NULL; FHIFUBCEDE 24 ) 75

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
& T AEE ABL AE *bytes FPBIEE—NHIRY PR SR, HA WS ASINE bytes 1 newpart (FIN%E . HUARAS
BT newpart (strong reference (B8 | FATE0

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

MO AT IO — R, B CRTIAS SR o U R AR i AT ER T 4 R
R AE AR B H AR B RN AT 05 30 AR AT AT BB R 15 | R T BOR kg — DR F I ok
PR B A—DIEFT R LA HEEAE A value (BETTRESHE S A ), IFEARERNIR/AN. M4
BF, *bytes ¥AFHELAE R /NG I FATERXT R IFIR B 05 *bytes F Rk vl G5 Hobig AMEANTH . SR 55
BRI, W *bytes b [P FAT B XTSRS AL, *bytes 239 NULL, [F]HJi%'E MemoryError
HaR M -1,

8.3.2 (BT (Byte Array Objects)

type PyByteArrayObject
XANPyobject BFIHMFEIR—> Python P44 .
PyTypeObject PyByteArray_Type

J& T a2 ABL Python bytearray 28 38 Py TypeObject B5LHI; X5 Python 2 bytearray
I EUROE

KBRER

int PyByteArray_Check (PyObject *0)

WERRISR 02—~ bytearray XG5 bytearray A 1)1~ A 1) S B Wik 0] ELAE . G BR AR 2 2 A
7.

int PyByteArray_ CheckExact (PyObject *0)
UPRXFSE 02— bytearray X R {HAJE bytearray JEAU i) IS Y LB IR o] JL{E . PRI,
A7,

2 )

P
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E# API R%

PyObject *PyByteArray_FromObject (PyObject *0)
EMEAE: #aY 2B B TRUE ABL RIS T2 oF KL BIXER o, IR —ANE ) T BN R
PyObject *PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)

EMRAE: ATy 208, B TAE ABL AR string B HAKJE len BIE-— BT bytearray XF4 . 24 KRG HT i 4]
NULL,

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)

EMRAE T ey 2. BT RUE ABL EERCT AT a F1 b IR Bl — AN SR AHT R R .
Py_ssize_t PyByteArray_ Size (PyObject *bytearray)

B FRE ABL FERIAL NULL $841 5 [0] bytearray R/
char *PyByteArray_AsString (PyObject *bytearray)

B T RE ABL FEREE NULL $841JEaR [mKF bytearray iR [ol A — A~ FAFEAL . a4 B2 & PR —A
WONRZE T

int PyByteArray_ Resize (PyObject *bytearray, Py_ssize_t len)
& T 15E ABL Xf bytearray (1] NFRZG M XY R/ N EE N len..

EX

XN A AR RE , BN AR
char *PyByteArray_AS_STRING (PyObject *bytearray)

Similar to PyByteArray AsString (), but without error checking.
Py_ssize_t PyByteArray GET_SIZE (PyObject *bytearray)

Similar to PyByteArray_Size (), but without error checking.

8.3.3 Unicode ¥R 5
Unicode J}&

H M python3.3 H15ZE] T PEP 393 DA%, Unicode Xf 4 4E Nl A A AR, PATEAESRER N AFRCR ) [F] B
Qb PESEFETE ) Unicode F45F . XF1 Frfg A1 SARME T 128, 256 B 65536 B F4FHR, 43— Sbpiktiie; &
), ARAS SR T 1114112 (X /25 %411 Unicode 5 )

Py_UNICODE* Fl UTF-8 F/n A K44/ BIE 8447 % Unicode X5, Py_UNICODE* FniEsU2E 5 M H
RACR W -
H1 T IH APLHIHT APL Z [A] (%44, Unicode X4 NERRI DAL T IIMUIRAS, XBGRTEAIR 1= 5
o “HINE” Unicode X4 /& M A7l A9 Unicode APT G &) BT Ay % 52 . BATIME I SE BT Aei/r iy e A3 30 2%
LYW
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 APL

#iE): The “legacy” Unicode object will be removed in Python 3.12 with deprecated APIs. All Unicode objects will be
”canonical” since then. See PEP 623 for more information.

8.3. FFIlMts 127


https://peps.python.org/pep-0393/
https://peps.python.org/pep-0623/

The Python/C API, [ 3.11.13

Unicode #Y

PAF 52 3T Python ' Unicode SZFL 1 A Unicode X4 237 :

type Py_UCS4

type Py_UCS2

type Py_UCS1
B F e ABL j ka*ﬁizﬁ?ﬁﬁ% ERRTU S AE L, HTEE R PA B 5 32 2. 16 Al 8 fiF4F.
W= A AN Unicode 4R, 35 fHPy_UCS4,
e 3.3 BOBTmA.

type Py_UNICODE
i%/& wehar_t FZRALE X, *ETE‘%AE@IEJHBEI%% 16 fﬁ%ﬂﬁ 32 fi2RAL,
TE 3.3 MUASE BT FELARTRIBCA Y, X2 16 (i 2RAUAE 32 28R, X H T e e By 2«
2 “%i” Unicode R4S Python,

type PyASCIIObject
type PyCompactUnicodeObject
type PyUnicodeObject

XX TFryobject B FHRAIFE /R T — Python Unicode X§%:. FEJLFRTAIE T, BNIANIZWEE
AR, oA 4b# Unicode X450 APL pRAGER %2R 0] Pyob ject EBIFI 84T .

e 3.3 BUHTMA.
PyTypeObject PyUnicode_Type

& T Fa5E ABL XA4~PyTypeObject LB FE Python Unicode 257, EAEN str AFT45 Python A,
PATR APL g C A S INIRER L, T PRigeAs AL A7 i) Unicode X4R i) A 8 H 152408 -
int PyUnicode_Check (PyObject *obj)

WRXFS obj 42 Unicode %1425 Unicode -2 AR S5 W3R Bl FLAE . 1 pREI R 2 2 I EAT -
int PyUnicode_CheckExact (PyObject *obj)

TWERRI G obj 72— Unicode X4, (HARKFEATIAWSLBINLR P E . MR EUR 2 S T .
int PyUnicode_READY (PyObject *unicode)

FPR AR *o* AT “MERY” Fk)7ale R N EREERAEMT T R Z A, X2 UTHE .

Returns 0 on success and —1 with an exception set on failure, which in particular happens if memory allocation
fails.

1E 3.3 HUHTIA.
H A 3.10 % O E ., 9% & H A 3.12 A% %, : This API will be removed with

PyUnicode_FromUnicode ().
Py_ssize_t PyUnicode_GET_LENGTH (PyObject *unicode)

1R [0 AR AV 5 50 227 ) Unicode “FAFER K o unicode WhZ5 R “HIVE” /R Unicode X4 (R
X)),

1E 3.3 BT

Py_UCSI *PyUnicode_1BYTE_DATA (PyObject *unicode)
Py_UCS2 *PyUnicode_2BYTE_DATA (PyObject *unicode)
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Py_UCS4 *PyUnicode_4BYTE_DATA (PyObject *unicode)
Return a pointer to the canonical representation cast to UCS1, UCS2 or UCS4 integer types for direct char-
acter access. No checks are performed if the canonical representation has the correct character size; use
PyUnicode_KIND () to select the right macro. Make sure PyUnicode_READY () has been called before
accessing this.
e 3.3 BUHTIA.

PyUnicode_WCHAR_KIND

PyUnicode_1BYTE_KIND

PyUnicode_2BYTE_KIND

PyUnicode_4BYTE_KIND
IR\ PyUnicode KIND () 7ZHI{H.
e 3.3 BUHTIA.
HAERA 3.10 ARG, M€ B HUA 3.12 PRRR . : PyUnicode WCHAR_KIND E[E].

int PyUnicode_KIND (PyObject *unicode)
& [A]—A~ PyUnicode Z5#Ify# & (IL_E30) , #5AHIH see above) that indicate how many bytes per character
this Unicode 3 G I RAFMEEA T BN B 9“7 58 unicode b7y “WIE” Z7RH) Unicode X% (R
DRI — ) o
e 3.3 BOHmA.

void *PyUnicode_DATA (PyObject *unicode)
55574\?‘6 1] JiL 4y Unicode e IX Y25 464 . unicode Wiy “HLL” 7R Unicode X5 (LA X
1E 3.3 BUFTIA.

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
GA—AHREFRIY data (WNIF i pyUnicode _DATA () KD BRBRSIATIERIERA, Bistith
AEEER O o VR30I 24 QT[] A HAR 3R] T PP 3R —FE G AT kind (A data 185t . index 27 A7 H FRYR
5145 (AN O FFR) T value J2 N5 A 1%L B TS 57 A .
e 3.3 BUHTIA.

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
MIFEFRRH) data (ANA I PyUnicode DATA () RE) R — 0L A& AT A st 2 1 -
1E 3.3 BUFTNA.

Py_UCS4 PyUnicode_READ_CHAR (PyObject *unicode, Py_ssize_t index)
M Unicode X5 unicode EBL—NF4F, Wb “HFE” FniBalle WRARIAT T2 IR L2 U e ok 21
HIRCRRHE T PyUnicode_READ () .
1 3.3 BUHTIA.

Py _UCS4 PyUnicode_MAX_CHAR_VALUE (PyObject *unicode)
038 A 5L T unicode BT — PR RGO, RSB “HE” FonlEl. X% —
FAE A T4 BT IEAUE R
1E 3.3 BUHTIA.

Py_ssize_t PyUnicode_GET_SIZE (PyObject *unicode)

Return the size of the deprecated Py_ UNICODE representation, in code units (this includes surrogate pairs as 2
units). unicode has to be a Unicode object (not checked).

FAE A 3.3 AEE MM, #5 & 8CA 3.12 R R, « IH3X Unicode APT i — 7y, i iE 4% 51 i

HPyUnicode GET_LENGTH() .
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Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *unicode)

Return the size of the deprecated Py_ UNTCODE representation in bytes. unicode has to be a Unicode object (not
checked).

HARE A 3.3 RAMER G, A5 & B RAS 3.12 % Ek. « 1AL Unicode APL f)—& 7y, i 7% 21

M PyUnicode_ GET_LENGTH().
Py_UNICODE *PyUnicode_AS_UNICODE (PyObject *unicode)
const char *PyUnicode_AS_DATA (PyObject *unicode)

Return a pointer to a Py_ UNICODE representation of the object. The returned buffer is always terminated with an
extra null code point. It may also contain embedded null code points, which would cause the string to be truncated
when used in most C functions. The AS_DATA form casts the pointer to const char*. The unicode argument
has to be a Unicode object (not checked).

TE 3.3 W 5% 5 This function is now inefficient -- because in many cases the Py UNTCODE representation does
not exist and needs to be created -- and can fail (return NULL with an exception set). Try to port the code to use
the new PyUnicode_nBYTE_DATA () macros or use PyUnicode WRITE () or PyUnicode READ ().

HAEA 3.3 AR M, 15 & B A 3.12 R ER. « [H3( Unicode APL (—ift7y, HiEA% 261

PyUnicode_nBYTE_DATA () k.

int PyUnicode_IsIdentifier (PyObject *unicode)
& T HaE ABL WURFAF & BUE 5 E G AVERAR AT R W] 1, 20 identifiers /Vi7. 73R M O,
1 3.9 AT QAR ER RS WL R BN S B Py_FatalError ().

Unicode =#FEH

Unicode &4t T 2 R R FAFFE . S T8 2 n] DUl X S 223005, X 287244 Python it B3] C
PR
int Py_ UNICODE_ISSPACE (Py_UCS4 ch)

WA ch JE 75 28 AR IR A 1 8K 0.
int Py UNICODE_ISLOWER (Py_UCS4 ch)

WA ch 215 /NG FAFR I 15 0,
int Py UNICODE_ISUPPER (Py_UCS4 ch)

A ch 2 AR EGFAFRE 15 0
int Py UNICODE_ISTITLE (Py_UCS4 ch)

WA ch S5 AR /NS R ] 1 5% 0.
int Py UNICODE_ISLINEBREAK (Py UCS4 ch)

WA ch 25 AT FAFRM 1 8 0.
int Py UNICODE_ISDECIMAL (Py_UCS4 ch)

HRAE ch 245 T HEHIECERRR | 1 5% 0,
int Py UNICODE_ISDIGIT (Py_UCS4 ch)

WA ch 2B HEES I FAFR M 1 5 0.
int Py UNICODE_ISNUMERIC (Py_UCS4 ch)

WA ch A HEAEIEFAFR M 1 5 0.
int Py UNICODE_ISALPHA (Py_UCS4 ch)

A ch 2 A FRESEFAFRE 1 5 0.
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int Py UNICODE_ISALNUM (Py_UCS4 ch)
WA ch A PR IS AR M 15 0,

int Py UNICODE_ISPRINTABLE (Py UCS4 ch)
0 ch 75 AT VAR 18k 0%, RATT BV RE R AE Unicode /67 CHR HE iz XLy Other”
s§"Separator” (374 , fAMIBLIE ASCI i (020) W ATHT BVF 4. GHVERAEHCIEBE F ATT V544
SEHE ATE TR EMGE repr () AN L THF . ENTFAFERSA sys. stdout B sys.stderr
TR AL BRTE ) o

X 48 APT ] Ji] PR B2 ) A 4

Py_UCS4 Py_UNICODE_TOLOWER (Py_UCS4 ch)
IR R NG FE A P4 che
e 3.3 WU ARBEEI - G R A5l FRT B R/ NE WS o

Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)
R [ 4R KRG I F4F che
TE 3.3 R AR AEEI - s A 18] i /NS B

Py_UCS4 Py_UNICODE_TOTITLE (Py UCS4 ch)
IR AR NG TE A AT che
1E 3.3 B2 AR LR Bl fRT 1 RN R o

int Py UNICODE_TODECIMAL (Py_UCS4 ch)
Return the character ch converted to a decimal positive integer. Return —1 if this is not possible. This macro does
not raise exceptions.

int Py UNICODE_TODIGIT (Py_UCS4 ch)
Return the character ch converted to a single digit integer. Return -1 if this is not possible. This macro does not
raise exceptions.

double Py_ UNICODE_TONUMERIC (Py UCS4 ch)

Return the character ch converted to a double. Return —1 . O if this is not possible. This macro does not raise
exceptions.

X488 APT AT TR 4 A A HHR I -
Py_UNICODE_IS_SURROGATE (ch)

K ch J2 75 A PEIR (0xD800 <= ch <= O0xDFFF).,
Py _UNICODE_IS_HIGH_SURROGATE (ch)

K ch B35 R E I (0xD800 <= ch <= OxDBFF),
Py_UNICODE_IS_LOW_SURROGATE (ch)

K ch 285 MG EET (0xDCO0 <= ch <= 0xDFFF),
Py_UNICODE_JOIN_SURROGATES (high, low)

Join two surrogate characters and return a single Py_UCS4 value. high and low are respectively the leading and
trailing surrogates in a surrogate pair.
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B3 F0i518 Unicode F1FE

BLA)|7 Unicode XF 4 Ml A HELA T H JE@ M, 156 X 28 API:
PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)

AR Frag 488, BIE-— ) Unicode X4, maxchar N R N FAFER B9 S b KAS A7 . 1ER—

AEME, BRI B ARIFS 127, 255, 65535, 1114111 it i fe .

X 7 FUFTY Unicode Wity 7y ae B e R B R YRS SR AT L N

1E 3.3 ORI

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)

EMEE: #1028, DAY N kind B 72— 14 Unicode %142 (R REMIE NPy Unicode 1BYTE_KIND
%, RlpyUnicode KIND () FTiRIEIAME) o buffer 7545 a4 24 thid . DAREFAF 1, 2 8 4 5247
FARIIY) size /N

WA B, A buffer K4 FE DI LA S HE ROR B L. B, Wik buffer & — 4~ UCS4
F A7 (PyUnicode_4BYTE_KIND) H. ALt UCST 5 [l By 55 7 41 78, "B KF # 5% 4 oy UCS]
(PyUnicode_1BYTE_KIND),

e 3.3 UHTIA.

PyObject *PyUnicode_FromStringAndSize (const char *str, Py_ssize_t size)

EIEAE : # e %88, B T o ABL Create a Unicode object from the char buffer str. The bytes will be interpreted
as being UTF-8 encoded. The buffer is copied into the new object. If the buffer is not NULL, the return value might
be a shared object, i.e. modification of the data is not allowed.

If str is NULL, this function behaves like PyUnicode FromUnicode () with the buffer set to NULL. This
usage is deprecated in favor of PyUnicode_New (), and will be removed in Python 3.12.

PyObject *PyUnicode_FromString (const char *str)

R Hrag SR, T AE ABL MRYE UTE-8 gl i) PAZS(E 5 R 19 545 v X str 1] 72—~ Unicode
PIE

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

EIEAE : #rah 408, & T FaE ABL Takea Cprint £ () -style formar 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:

132
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BRFRF | %8 bE

%% n/a MF% FAF

$c int PR, Rk C i%%‘ﬂ@%ﬂo

5d int ZEME print £ ("9d")

su unsigned int SEfEA print £ ("sum) Pae 1331

$1d long ZHE A print £ ("%ld")

514 long SfEA print £ ("$11i").!

$1u unsigned long ZAEN print £ ("$1u").!

$11d long long SEN print £ ("$11d").!

$111 long long SefEA print £ ("%114im) !

$11lu unsigned long long ZAEN print £("%$11u").!

Szd Py _ssize_t LEEAN print £ ("%$zd").!

$zi Py ssize_t #1;\E§pr1ntf("%21").l

$zu size_t SN print £ ("S$zu").!

%1 int LB print £ ("sin).!

$x int MBI print £ ("sx").!

$s const char* PA null “H 2% R C 47504 .

$p const void* —A C I TSR RRER . RSN T
printf ("sp") HEXFRAFHIE 0x Tk, RERGEF-E
[k print £ W24

SA PyObject* ascii () PSS

U PyObject* — Unicode #1114,

SV PyObject*, const char* | —~ Unicode %4 (7] PA°A NULL) FI—APAZS(EEE TR C F4F
BAHERE NS (WRE—NESH NULL, £ ANTESR
BEBEA)

%S PyObject* T Pyobject_Str () HZh

SR PyObject* FHPyObject_Repr () HIGEH,

An unrecognized format character causes all the rest of the format string to be copied as-is to the result string, and
any extra arguments discarded.

#E): 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).

E 3.2 AR ST XE "s11d" R "s11un SR

733 RAGEETE T AT 75147, "2 1050 Al "52i " HHF

A 3.4 HSETE: HHI 7XF "es ™, "SAM, "SUN, SV, "SS", "SR" Y U R BEAR AT S
PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)

AL #ad 5k, B THRUE ABL R T PyUnicode FromFormat () [HERHEZIGEH NS
PyObject *PyUnicode_FromObject (PyObject *obj)

EMEAE: #re 408, BT E ABL {0 W EURHE—4> Unicode 127 1) SEBI#% DL A L5 Unicode %o
4. W obj 42— EL5K Unicode X4 (IMAET-2A), IR [B]—AN8T B8 M1 %4 G2 /) strong reference

JE Unicode B H. TRAIH #2533 TypeError,
PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)
MR Frag 2. BT IE ABL KT AMABIXTR obj fif#i R Unicode X 4%,

! For integer specifiers (d, u, 1d, 1i, lu, 11d, 11i, llu, zd, zi, zu, i, X): the O-conversion flag has effect even when a precision is given.
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bytes, bytearray MHMT % %t % FHHEIHL 1) encoding HARFIEH i errors 5 XHHE ST
FR . WFEHT R NULL BEE O BOME GES M £ % TRREN) .
T HABRT 4, B35 Unicode X4, #PRF- SR E TypeError,
WA FE R APLAF R ] NULL. ] 728 0 5208 DG 1) ik [l sk 5 5 1
Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
& TIEE ABL B 3.7 . i&In Unicode X Gt (0 Y2 .
e 3.3 BUHTA.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from, Py_ssize_t
from_start, Py_ssize_t how_many)

H§—> Unicode XJ G I FAFHE DLE 75— X g R A B AT A AR S AE 7T B 1
LR LR memepy () o FEHATRPRIRIE] -1 FFRE—DRE, EHABTOU T Rk 195 DU AR
1E 3.3 JHTIA.
Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
i — N FFE TR . R’ fill_char G\ unicode[start:start+length].,
MR fill_char (R TFAP RN FAHE, BEEUPRFAFERA 1 ARSI IPR AT R I
WP AR AR, BUETER RS INRI -1 5 A —
1E 3.3 BCHT A

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
& THUE ABL g 3.7 A2, R— PR E AR P . FARUALEL PyUnicode New () A, 1T
Unicode “FAFER 24 @ AT ALY, FIILIZ AR ARt =, S04 .
B R AT unicode J245 4 Unicode %1%, REEEABA, H HXIGEE LB (BHS|
MECh—) .
TE 3.3 BUHTINA.

Py _UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
& T RE ABL B 3.7 paAe. WFAFER S — D F4F . LR B R A unicode j275 4 Unicode Xf4¢ HZ&RT|
RBRMA, XA T PyUnicode READ_CHAR (), JG#& NEPATAEMHE R .
TE 3.3 BUBA.

PyObject *PyUnicode_Substring (PyObject *unicode, Py_ssize_t start, Py_ssize_t end)
EIAFAE: ATag 488, BT RUE ABL g 3.7 BeAL. iR [ unicode [F)— AT H, MFELRFRS| start ((335) F|F
5| end (RIFE) . ALFFNRG|Z.
TE 3.3 BUHTINA.

Py_UCS4 *PyUnicode_AsUCS4 (PyObject *unicode, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)
BT RE ABL B 3.7 AL, REF4FER unicode ¥ D1 3| —A> UCS4 Z2ph X, AUHE— 2 FRF, WRKET
copy_null [/ . HETHIRE NULL HE 38— A58 (Reil@& 2 buflen /NT unicode W FERT, Riik &
SystemError B# ). IR B buffer .
1E 3.3 BUHT A

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *unicode)
B FRiE ABL f 3.7 maAe. KR unicode ¥ VIR PyMem _Malloc () ZrFECHIHT UCS4 ZZofiX, 4N
BPATEM, KR NULL 8 E MemoryError. &[AIRZE M X6 M2 ST I— N8 AMNA 25 17 .

1E 3.3 BUHNA.
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2% Fny Py_UNICODE API

FIGERAS 3.3 SRAERS N, 158 A HA 3.12 sk,

These API functions are deprecated with the implementation of PEP 393. Extension modules can continue using them,
as they will not be removed in Python 3.x, but need to be aware that their use can now cause performance and memory
hits.

PyObject *PyUnicode_FromUnicode (const Py_UNICODE *u, Py_ssize_t size)

EIM& 14 . #7444 88, Create a Unicode object from the Py_UNICODE buffer u of the given size. # may be NULL
which causes the contents to be undefined. It is the user’s responsibility to fill in the needed data. The buffer is
copied into the new object.

If the buffer is not NULL, the return value might be a shared object. Therefore, modification of the resulting
Unicode object is only allowed when u is NULL.

If the buffer is NULL, PyUnicode_READY () must be called once the string content has been filled before using
any of the access macros such as PyUnicode_KIND ().

HAERRA 3.3 BAHERE (A, A% & B R 3.12 R « Part of the old-style Unicode API, please migrate to
using PyUnicode_FromKindAndData (), PyUnicode_FromWideChar (),or PyUnicode_New ().
Py_UNICODE *PyUnicode_AsUnicode (PyObject *unicode)

Return a read-only pointer to the Unicode object’s internal Py UNICODE buffer, or NULL on error. This will
create the Py UNICODE* representation of the object if it is not yet available. The buffer is always terminated
with an extra null code point. Note that the resulting Py_ UNICODE string may also contain embedded null code
points, which would cause the string to be truncated when used in most C functions.

HAERAS 3.3 BANHEEMET, 56 8 A 3.12 F82[%. : Part of the old-style Unicode API, please migrate

to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or similar
new APIs.
Py_UNICODE *PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)

Like PyUnicode_AsUnicode (), but also saves the Py_ UNICODE () array length (excluding the extra null
terminator) in size. Note that the resulting Py_ UNTCODE* string may contain embedded null code points, which
would cause the string to be truncated when used in most C functions.

1E 3.3 BUHTIA.
H A 3.3 BAHERE M, %8 8 A 3.12 15855 . : Part of the old-style Unicode API, please migrate

to using PyUnicode AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or similar
new APIs.

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
J& FFa5E ABL Return the size of the deprecated Py UNICODE representation, in code units (this includes sur-
rogate pairs as 2 units).

FAEIAS 3.3 BAMEE MM, # & AR 3.12 R R, « IH3X Unicode AP Y — 7y, i B A% 5 i

HPyUnicode GET _LENGTH() .
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BESEEmBEX

T DRI A AR R R R R ok B B R SR SUAS

PyObject *PyUnicode_DecodelLocaleAndSize (const char *str, Py_ssize_t length, const char *errors)

EIMRAE: #rey 488, BT ABL g 3.7 Bt fRFSFEAFER AR Android Fil VxWorks _FAffi [l UTF-8, #FH:
M- EIUE A 2 R S g A . ORI R IR FER A "strict" Fl "surrogateescape”
(PEP 383). 112t errors Jy NULL MIERDERFEE "strict " SEGALHAR . str DA AN FAFEEHRHE
AN EIRAR ZEFAF

Use PyUnicode_DecodeFSDefaultAndSize () to decode a string from
Py_FileSystemDefaultEncoding (the locale encoding read at Python startup).

JHE R H5CKF 20 Python UTF-8 3K,
bz

Py_DecodeLocale () BT,

TE 3.3 BUHTINA.

TE 3.7 MU S MR EOAE &2 surrogateescape FRACFRAR (I 21115 & K id s =L, H
JE Android _Fl4h, FEZ HiRASY, Py_DecodeLocale () ¥l T surrogateescape, IMX4HE
IR AR T strict,

PyObject *PyUnicode_DecodeLocale (const char *str, const char *errors)

EIARAE: ey 4B, B TiaE ABL g 3.7 e, BT PyUnicode_DecodeLocaleAndSize (), 1{H
S strlen () RITHFFRKE.

TE 3.3 JHT A

PyObject *PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)

EARE: Feh 48, BT ABL B 3.7 ikA2. 4l Unicode X} 4:7E Android F1 VxWorks {8 Jf] UTE-8,
TEHAWT-& B4 A 2415 5 DIt X . SRR RS A "strict" fll "surrogateescape"
(PEP 383), 5 errors 5 NULL NS5 ] "strict " FHRAGTESE . IR [B]—4> bytes X4 . unicode
A E A FAF

Use PyUnicode_EncodeFSDefault () toencodeastringtoPy_FileSystemDefaultEncoding (the
locale encoding read at Python startup).

L BRI KRS 22 Python UTF-8 45X
W%

Py_EncodelLocale () B3,

5 3.3 OB

TE 3.7 ST HRENAE 2 A surrogateescape AR E A Y HiliE & K dnidtg=l, H
FE Android Ff4h. FEZ BIHAY, Py_EncodeLocale () ¥ T surrogateescape, IMiY4HiiE
XK R T strict.
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XHRGmIDIERX

To encode and decode file names and other environment strings, Py_FileSystemDefaultEncoding should be
used as the encoding, and Py_FileSystemDefaultEncodeErrors should be used as the error handler (PEP 383
and PEP 529). To encode file names to bytes during argument parsing, the "O&" converter should be used, passing
PyUnicode_FSConverter () asthe conversion function:

int PyUnicode_FSConverter (PyObject *obj, void *result)

& FHaE ABL ParseTuple 3% 4fe 8% Zmft str X4 -- HEERKWEZi# i os.PathLike 211 -
- i [iPyUnicode_EncodeFSDefault () ¥k bytes; bytes W54 R AL . result W55
PyBytesObject* HREEHA TR T I REL

1E 3.1 BUHTA.
T 3.6 RISE TR 2572 —A path-like object ,

BAESEURNTA AR SO RS str, W4 "os" gy, £ APyUnicode_FSDhecoder () VER¥
e
int PyUnicode_FSDecoder (PyObject *obj, void *result)

% T H2E ABL ParseTuple %4fi% - fifiid bytes X4 - BRI Z# T os.PathLike $ M[A[#K
Bl -- f§ifflPyUnicode_DecodeFSDefaultAndSize () ¥k str; str Xt R¥H R L . result V)
MR PyUnicodeOb ject* HREFEHAS A H PR

1E 3.2 BCHT A
TE 3.6 fREVSETE: B25%— A path-like object .
PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *str, Py_ssize_f size)
EIMRAE: eG4, BT RaE ABL {§i [ filesystem encoding and error handler fRERSGF/FER
If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.

Py_FileSystemDefaultEncoding is initialized at startup from the locale encoding and can-

not be modified later. If you need to decode a string from the current locale encoding, use
PyUnicode_DecodeLocaleAndSize ().
(b= &

Py_DecodeLocale () B,
JE 3.6 [REYEET: Use Py_FileSystemDefaultEncodeErrors error handler.

PyObject *PyUnicode_DecodeFSDefault (const char *str)
EMRAE: #eg 4B, BT RaE ABL {§i [ filesystem encoding and error handler fRG DAZS{HS5 I F4F 5 -

If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.
Use PyUnicode_DecodeFSDefaultAndSize () if you know the string length.
JE 3.6 fREUEE T Use Py_FileSystemDefaultEncodeErrors error handler.

PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)

B AEMA: # a9 4 P&, BT E ABIL Encode a Unicode object to Py_FileSystemDefaultEncoding
withthe Py_FileSystemDefaultEncodeErrors error handler, and return bytes. Note that the resulting
bytes object may contain null bytes.

If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.

Py_FileSystemDefaultEncodingisinitialized at startup from the locale encoding and cannot be modified
later. If you need to encode a string to the current locale encoding, use PyUnicode_EncodeLocale ().
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hz%:
Py_EncodeLocale () BT\,
T 3.2 BUHTA.

TE 3.6 U525 : Use Py_FileSystemDefaultEncodeErrors error handler.

wchar_t X

2R E F X FF wehar_t:

PyObject *PyUnicode_FromWideChar (const wchar_t *wstr, Py_ssize_t size)
BRI #9488, BT RE ABL WRIBZ BN size i) wehar_t G X wstr Al ##—> Unicode %4, 1%
A —1 VER size FonZPRBULHH weslen () HETE S RKEE . KRIWHFFHR [ NULL,

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *wstr, Py_ssize_t size)
& F#47E ABL ¥ Unicode %41 N2 11 3] wehar_t X wstr 1, RE3HE D size P wehar_t F45
(CNELFE T BEAFAE R RS G EAF) o 1R B DY) wehar_t SEAFEElAE AR IR E] -1,
2 wstr S NULL B, WSOk R PR 3G S5 R SAETE NI T unicode INZS BT 1 size.
TSR wehar_t* AP RE R A EHE R T e 2 . WA B A TR wehar_t* FAFHR DA
ZAHSE R AR B A M B sK . I6Ah, 1EVER wehar_t* FRFRA A RAE ST EFERN, X RRFIFHRLAE
HRZE C %Lk (1 H B ol AT .

wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
& T HaE ABL | 3.7 jaA2. $f Unicode XG40 M S FAFE o Hi th FAF R IF S2 A FAFE R o Q2R size
AR NULL, MG SEFAFREcE ORISR ETAF) BAR *size 1o HERER wehar_t FAF
AIREEL B = FAF, R FEAE R 240 C R P BT A kT . W2k size y NULL ¥ H wehar_t*
TIPS S PN E| & valueError,
JEHIE R ] R PyMem_New S FCRI G IX (FEH PyMem_Free () RREE ). KAHTRES, W& NULL
I #size BHEAE X MR KFEARENNET| & MemoryError,
TE 3.2 BUBTIA.

TE 3.7 S MR size 5 NULL H wchar_t* FRESSFM4N LS| % valueError,

=)t

Python §2 {1t T —41VA C 45 PAPRILIZA T EE ) N L A AR A e o T 3K 6 i AR ) e 2 T e el ™ 91 i 30 B A2 6
iR

T 51 AP R#REESZ encoding Fl errors IS4, ENTRA STENE str () PRI G S IR 4 SH0H
[l T S

Setting encoding to NULL causes the default encoding to be used which is UTF-8. The file sys-
tem calls should use PyUnicode_ FSConverter () for encoding file names. This uses the variable

Py_FileSystemDefaultEncoding internally. This variable should be treated as read-only: on some systems,
it will be a pointer to a static string, on others, it will change at run-time (such as when the application invokes setlocale).

BRAL PR 2y errors BEEFF HAR] DA NULL 3 6] S 4 A & 12 SCHOBRIAAL B D7 500 BIr A N B
A A A BRI B AL BT 202 strict” (251K ValueError),

G AR AR B A 1o O T R B U 5 TR 92 UG AR R A ) 22 5 A A SRAE SR
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2 B AR B RS

PATR @2 B i 4 1) AP
PyObject *PyUnicode_Decode (const char *str, Py_ssize_t size, const char *encoding, const char *errors)

ERAE: ATy R, B TRE ABL il R T AL Y HS str 11 size A7 AT A E > Unicode X 5.
encoding I errors A7 5 str () WERKECH R4 TES MR & Lo ZER ) 4 AR50 ) Python 25 ff
TN . MR RAD AR | A T 575 R[] NULL.

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)

EMEAE : #rah 408 . B T A ABL 4 —> Unicode %5 7445 S A 4 Python =235 52 %52 3% [1] . encoding
Fl errors H.45 5 Unicode encode () JrEH[E 44 TESARIRNA & Lo B 1 2 fR A #5555 ] Python 4
RS E M R A . R RIS LR 51 & T S5 AR [F] NULL,

UTF-8 4mfiZt02%

PAF 42 UTF-8 4gfifthd sy APL:
PyObject *PyUnicode_DecodeUTF8 (const char *str, Py_ssize_t size, const char *errors)

EIRAE: Bay 2R, BT RiE ABL RS UTE-8 Sl 7378 str B size 5554 #—4> Unicode
R MRS ER 5K T RH W [n] NULL.

PyObject *PyUnicode_DecodeUTF8Stateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

ARG #7049 408 . & T FaE ABL W consumed > NULL, WA HZE{U T PyUnicode DecodeUTFS (),
R consumed N F NULL, WK TERE UTE-8 AT P RF AP A S 1 X B A5 A g hs
H HE RS 7 R AT HE consumed W,

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)

ARG #reh 4R, BT ABL i il UTF-8 45 Unicode X4 4545 S 4E 4 Python S5 EB X 42 3R
Mlo AR ERALIR A A strict”. IR RIS ER 51 & T 74 WARFR [F] NULL,

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)

& FHisE ABL @ 3.10 paAL. & [A]—Mi ] Unicode Xf 4y UTF-8 S i BRI 4T, HAFC gnlid %k
PR/ (PR B AFHEAE size H1o size ZHUATLASH NULL; FEBUIGOU T Bl 9 K/ VA S e
i IR e X B S IN—DEOMY 2T ONEHRTE size W), TCiR R S AFTEAR AT HALAY 2SR 057 o

TERAHRIEOLT , Rk [a] NULL PSR W HANSAF 6K size {H-

X FFZAT Unicode M 2 AR ) UTE-8 FoR B, I FLJG SE Rl [ 45 17 [F]— A7 IX g 5 6. 1A
iﬁ?{ TR A TTRERIS N X . ZEnf X T Unicode X GAFAT Ay B ISR HICH: (0 4 1) & i H8 £ 2K

1 3.3 OB A
e 3.7 A R BIZEIIAE E const char * i char *,
TE 3.10 U SE B IR IR 2 1% AP AL 3
const char *PyUnicode_AsUTF8 (PyObject *unicode)
BT PyUnicode_AsUTF8AndSize (), (BRI K /IME.
1 3.3 U A
YE 3.7 ST R [EIZRBIAEE const char * A& char *,
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UTF-32 4RfRt52s

PAF 2 UTF-32 Zfiidss APL:
PyObject *PyUnicode_DecodeUTF32 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

AR Freg e, BT E ABL A UTFE-32 gght it 28 i X BRI size /77 91 [0 5 A9 Unicode
X% . errors (WA NULL) & LT 4R 5. BRIA K strict”,

N4 byteorder ANk NULL, fBRS 4R FH 26 52 1) 72705 e ilE A T g

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: big endian

WA *byteorder HE, Fi ABHRAYHTIATFA AT FARIC (BOM), MRS S U8 A% 5 7
3 FL BOM 5 24 1§ %55 Unicode SF4FE P . W15 *byteorder J —1 5 1, ME3 AR
PEULE

TESERUG , *byteorder Y57E 5 NEERIA A BB A 4 T T

HIE byteorder Jy NULL, #RARRY S FIAHL T4

WIS 2S5 K 7 57 W3R [7] NULL,

PyObject *PyUnicode_DecodeUTF32Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

B % A # o8y % BB, B T o ABL i B consumed 2 NULL, M
T 8 2% Il TFPyUnicode_DecodeUTF32(), m R consumed N K NULL,
NPyUnicode_DecodeUTF32Stateful () ¥ AN K E W AT % UTF-32 F3 F 4 (5%
AT ) oA R . XA RN 2RI I O RS 0 R A AE consumed T

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)

EMEAE T Arag 2R, BT RE ABL AR UTF-32 4% UAHL 735 7Y Python Firdi. 7 H
EJELA BOM BRicdT k. H A BT AN strict”. MRS ARRGAS T | A 1 579 Wi [9] NULL,

UTF-16 4RfRT02s

PAF 72 UTF-16 4fi#iddsi) APL
PyObject *PyUnicode_DecodeUTF16 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

ERAE: #rey 408, BT aE ABL M UTF-16 4t i) S X BE MR size A~ 17 93& [BI A V.11 Unicode
W4 errors (UISRAN K NULL) 28 LT 45 RACH T 0. BRIA A strict”,

U4 byteorder AN>h) NULL, fRGgRF8 FH 25 5 ) 7730 e b i

*byteorder == -1: little endian
*byteorder == 0: native order
*pbyteorder == 1: Dbig endian

W *byteorder %, HAABHRE TP A5 F45PARic (BOM), MR UM % 197
7 H. BOM Rl 38 D1 3] 25 5 Unicode 478 H1. MR *byteorder i -1 8% 1, MFITFiric &8
PEDL B G o CE R \ufeff B \ufffe ¥4,

TESEJG, *byteorder ¥FTEM A A BB N L HI 73 7.
IR byteorder y NULL, 4R f@ts a0 AL 757
AR GRS AR | A& T FE R [H] NULL,
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PyObject *PyUnicode_DecodeUTF16Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

B4R A # o8y % M, B T o ABL M B consumed j  NULL, M|
T K 2= Il FPyUnicode_DecodeUTF16(). Wl R consumed A& K NULL
)”UPyUnlcode DecodeUTF16Stateful () «HTTE‘,EE%E’JT ¥ UTF-16 =35 ¥ 3 (ﬁﬂj@]i‘r@[
ASFATECR TR AT) BRI, X 13HT%%&%@#HE%&%@E—%E‘J?%@IH?%T

consumed H,
PyObject *PyUnicode_AsUTF16String (PyObject *unicode)

@M?Mﬁ #eg % ié, BT EOE ABL R [l UTF-16 it =UAH L35 7/ Python F7ER . T ERfF
B EPA BOM ﬁﬂﬂ% FEIRAC PR Ty R strict” . QSRR ARG A5 | & T 58 WAk 9] NULL,

UTF-7 mfigtnas

PR & UTF-7 Rfiitidas APL
PyObject *PyUnicode_DecodeUTF7 (const char *str, Py_ssize_t size, const char *errors)

AR Freg 4 ié, BT RUE ABL Gl Y UTE-7 dahS i) 55 str 1) size A~ 178> Unicode X}
%, USRS A S| & T Fa R B NULL,

PyObject *PyUnicode_DecodeUTF7Stateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

EIAR A #0408, )% T faF ABL WN5R consumed A NULL, WA 2L F PyUnicode_DecodeUTF7 ().
G2k consumed /<A NULL, WUX%E’JT 5E%% UTF-7 base-64 Fy - FE AR A AR . X S FATREA 2 i
T H B s i =y é&ﬁf HTE consumed 1,

Unicode-Escape 43#%i528

PAF 2" Unicode Escape” #iff#fib 2 ) APL:
PyObject *PyUnicode_DecodeUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)

AR #reh 48, TR ABL @it fi# Y Unicode-Escape gt (1275 5 str 1] size A7 @ —
Unicode XJ 4. UGS EE L T 58 W Bl NULL,

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)

EMEAE: #rag % 0g., BT ABL i ff| Unicode-Escape Zif5 Unicode %5 74545 S A =3 R 0 5218
[, BRI A strict”. WERRMREIDER 5] & T 555 W& [B] NULL,

Raw-Unicode-Escape 4zf#f82%

PA T 52 "Raw Unicode Escape” Zr il #51) APIL:

PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)
ERE: ey 48, BT e ABL @AY Raw-Unicode-Escape 45 iy 75 82 str f) size P71 —
/I~ Unicode %52, MRS MERD AT % 1 575 MR [A] NULL.

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)

EMRIE: #rag4ra, BT ABL {fi ] Raw-Unicode-Escape 4ih% Unicode X4 H- 1545 AR by 5275 52 %k
SR FRALER T A strict” . QIR GRS S | K T R WK (7] NULL,
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Latin-1 45#265328

PAF 22 Latin-1 Zfi# i #51) APL: Latin-1 Xf T §i 256 > Unicode A5V H.4 i #%1 gn i 9 1) H 426 523X BEAG 137
PyObject *PyUnicode_DecodeLatinl (const char *str, Py_ssize_t size, const char *errors)
AR ey 2R&. & TRE ABL IR Latin-1 g iS55 ER str 1Y size 57588 —1> Unicode
X5 WERGRMRTSER S A T S A& W] NULL,
PyObject *PyUnicode_AsLatinlString (PyObject *unicode)

EIMRE: ey 408, BT FaE ABL i ] Latin-1 4% Unicode X4 31454554 A Python F=7 H %f 42 3%
[m] . FE ALy X N strict”, QIR GRMRID AN | & T S8 W& 5] NULL,

ASCII 4zfRt02%

PAF /2 ASCH 4% APL, Hi52 7 i ASCH $¥i. AT HoAth 2 i A I B - Bds i«

PyObject *PyUnicode_DecodeASCII (const char *str, Py_ssize t size, const char *errors)
EMEAE: ey M. BT RUE ABL @I AR ASCIL 4 i) 55 sir 1Y size A~ 15 1] @—1> Unicode %
Go WIRGHERD RS & 1 57 H IR 9] NULL,

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)

EIEAE: BTay S8R & T ARE ABL 1] ASCII 4% Unicode X R -5 45 R/ Python 7§ X Rk 1] .
B RAL BT SN strict” . UIR R ARRSER 51 & T 57 WUKRFaR [A] NULL.o

FFTRR G m AR G0 2%

G AR 2 ) 4 5k 2 AR HE T8 T R SE BV 2 AN ) B i o (T FLxX SE Bt 2 A0 45 7E encodings 1
HR R AR E Jn D 2 0 SE B 20) o SLAR AR 7 B FH LS SR S i AT RIS 24 o T B A P L B o) 5 20 52
FF__getitem () WREHED; FHANTFH)IY AT .

PAT 2 WL g i 25 Y APT:

PyObject *PyUnicode_DecodeCharmap (const char *str, Py_ssize_t length, PyObject *mapping, const char
*errors)

ERAE: Fag M. BT EE ABL G 44 E 1K) mapping X SRR T TS AT ER str 1Y) size DN FATR)
> Unicode X} 4. W1R4mMRILASS & T 54 Wik [F] NULL,

W mapping 4y NULL, JWHFR A Latin-1 gfitgX . 50 mapping 67500 F AR A fH (0 2 255 5 K
(%) F| Unicode “FAFER ML, AL (R4 Unicode ffi7) B None. ARBUFFAEEETY --
XFERREFF 2L LookupError, PAKAIMUNE] None HI#HE, O0xFFFE B '\ufffe', KFPHNA
SE LRI I B

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
EIRAE: Arah 208, BT RAE ABL (45 E H) mapping %54k Unicode X GH-RF 45 ATy 774 o
R ARy AN strict” . ARG ISR T & T S WRFIR [ NULL.

mapping X G N HERL Unicode (LTS AT ERXT AR L 0 22 255 Y A A BRI None . ARIBUF )5
P (FF52L LookupError HIHHE) PAKIGTE] None HBERHIN N AR 5E LHIWL” I35
ST

AT B0 104 g RS 28 APT 226 Unicode W] % Unicode,
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PyObject *PyUnicode_Translate (PyObject *unicode, PyObject *table, const char *errors)
MR #ray 5 0&, & T AR ABL Gl Y TN RS AT ER IR M 45 2R Unicode X4, AR
GifERD AR & T S H R[] NULL,
TR AR BE AL Unicode A7 3B 4L Unicode {75 None GXCRHMBRAH R Y7 45) .
Wipf R LR AL getitem () e H; FHMA)F OB REAL. KRB B FA AL (OF 53
LookupError M) FFEREFALIT AR UL
errors HAT T a4 03 & Lo BERT AR NULL R BRI AL B 7 X

Windows dhf§ MBCS 4zfZi538

PAF 22 MBCS Zifit i #51 APL. HEIEA{AE Windows H1 0] I H Win32 MBCS #4figi K S Pl . i

R MBCS (5 DBCS) @&—J4midtg=, maEHA—1. Hingmigis=Ue s romnsasplas L i

BEEE X

PyObject *PyUnicode_DecodeMBCS (const char *str, Py_ssize_t size, const char *errors)
EIMRAL: #rag 48, & T FaE ABIL on Windows § 3.7 Wiz, @3RS MBCS 4R iR str (1) size >
FATREE— Unicode X5, QAR GRARIDARS | & T F4 AR 0] NULL.

PyObject *PyUnicode_DecodeMBCSStateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t

*consumed)

E A& A # ey % BB, B Fha E ABI on Windows B 3.7 KR #L. B consumed Ny
NULL, W 47 /& 2% I FTPyUnicode DecodeMBCS ()., U % consumed 7 N NULL,
WpyUnicode_DecodeMBCSStaterful () AN & RS K B 1A 58 8 5 1 I H O B R i =y
B AEEAE consumed F .

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
EARE: #reh 408, & T ABLon Windows § 3.7 w2, {#i [l MBCS 4ift Unicode X 42 B4 5L4E N
Python FH5 X SR Al . AR ERAL IRy =M strict” . WIR AR 285 | A& T 54 WPRFR [F] NULL,

PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
ML #ag 4 I&. BT H4E ABLon Windows B 3.7 paste. {fi JH45 &E HACHS 1 4w Unicode %4233 [f]
—A> Python “F TN 52 . WNSRGR RIS AR T A& T S AR ] NULL. ] cp_AcP A5 5T k3K HL MBCS
fRhSas .

1E 3.3 BCHT A
FiEFOHE L
FHiESEMLER
PATT APT W] DAGEER S A K Unicode XFGERITFAFHRE (TEfAE HEATFRH N F47H3 ) IR 1@ 24 /4 Unicode %5
BRI
R S A S E AT AR IR 18] NULL 2 -1,
PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
MR Frag M. BT IE ABL PHEPIAS TR ERFE]— S8 Unicode FAFHR

PyObject *PyUnicode_Split (PyObject *unicode, PyObject *sep, Py_ssize_t maxsplit)

EMRE: ey 2R, BT ROE ABL IR — A S ] Unicode “FAFHRIF R . QN2 sep Sy NULL,
DRI S A% AR o B T e . B, KRS & (A B AT R AT o . IR0 BCH maxsplit, 11
TUE, WA BRG] 2R A EIEELS R %,
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PyObject *PyUnicode_Splitlines (PyObject *unicode, int keepends)
EMRAE: #reg MR BT E ABL MREMTAT RS Unicode “FA7H3, R [1]—> Unicode P45 41
%o CRLF A — AT WK keepends 2y 0, WIAT R BRFFREARARIELT R FA7H

PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)

ERME #ra %M. BT RS ABL A ER] separator G FAFHRSIZFRIF IR [u1 45 2R Unicode F4F
o

Py_ssize_t PyUnicode_Tailmatch (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int
direction)

J& T FasE ABL QISR substr XEZ5 5E W /5 (direction == -1 FERHIZR VAL, direction == 1 578 )52 VLHD) 5
unicode [start:end] FHPCELMERE] 1, FHWERE] 0. 405 & A RMERE] -1,

Py_ssize_t PyUnicode_Find (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)

J& T faE ABL & [B1{fi 45 € WY direction (direction == 1 FE/RH] M8 &R, direction == -1 Fon )G mER) I}
substr 7 unicode [start:end] FEREINE .. REMEANENIEER RG] S BN -1 Forkk
FIVCHE, -2 WFIR KA THRIFRE T 7.

Py_ssize_t PyUnicode_FindChar (PyObject *unicode, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)
J& FFasE ABL § 3.7 prie. R [EMdi ] 45 B 1Y direction (direction == 1 FoaFi 8 &, direction == -1 Fin
%) B ch 4E unicode [start :end] R YCHBRAGLE . JRBHIN B ICRIHS S (K
N -1 FoRARILFILES, -2 WZFoR A A FHRITIE TR .

e 3.3 BUHTIA.
JE 3.7 REVEE T BAE start F end #JH%5°8 5 unicode [start :end] RIHFTH.

Py_ssize_t PyUnicode_Count (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end)

& THaE ABL 3R] substr ¥F unicode [start :end] FUREZ IR EL. AR A ERTIRMR A -1,

PyObject *PyUnicode_Replace (PyObject *unicode, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)

EMRAE : #rag 208, & T F45E ABL $5 unicode W substr %3k replstr %22 maxcount YR H-1R [0 45 5 Unicode
X% . maxcount == -1 FRETPER.,

int PyUnicode_Compare (PyObject *left, PyObject *right)
B T 1€ ABL BRI TR IFIRI -1, 0, L 3B/ S FHIRT
BERR B AAT R MR 0] -1, BRI 4l PyErr_Occurred () SRAGEHT R

int PyUnicode_CompareWithASCIIString (PyObject *unicode, const char *string)

% T i ABL $F Unicode X} 4 unicode 55 string #4770 R ] -1, 0, 1 40 B /NF . STRIKT.
b g A ASCHL RiB i 747, (BSR4 A 47 B 3 JE ASCIL 457 W I bR £l 2 Hi 4% 1SO-8859-1
St s R AR .

PR XTI
PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
EMRE T #rag M. BT RUE ABL XA Unicode AT AT R HUAHFIR [ ATMHZ —
o NULL I T51K T E R
s Py True Py _False T I5E M LB L
e Py_NotImplemented T IRBIHAGRMMIIEH
W BER) op {HA Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, flPy_LE,

PyObject *PyUnicode_Format (PyObject *format, PyObject *args)
WS Feh 408, BT RE ABL ARYE formar 1 args R IA—ASHHFEAFRNT S XEF T format %

args.
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int PyUnicode_Contains (PyObject *unicode, PyObject *substr)
& T haE ABL K2 substr j& 1540 & 1E unicode I AH IV IR [0 EL{E B R AE .
substr AL 2555 il ) —> BAJLER Unicode “FAFHE . QIR A A BE R MR ] -1

void PyUnicode_InternInPlace (PyObject **p_unicode)
& FRaE ABL JEHINFRE S *p_unicode. SSELAE— 51 Python Unicode “F47F X 4 (14
AL, WRCAAES *p_unicode MR NEMLFATH, MRFHEHA *p_unicode CREHOM
IHAFER Y 5 B — 4R 10 N BB AL P AR B X G () strong reference), R WPFHLRFF *p_unicode A7
FREHNTRAL Bt —strong reference). (FIFVEN]: BIRXERFEIR T I, (R R BN
MTERI ;24 HACHARET I Z At C A A RN IR A 2 2 E A E. )

PyObject *PyUnicode_InternFromString (const char *str)

EARAE: Frey 4B, & T ABL PyUnicode FromString () MlPyUnicode_InternInPlace ()
A EAE, RE—AT NTBLRHT Unicode “FAFHRXTS, 8i—A48 ) H A HH [ 0 A L4
XL (HAER”) 5.

8.3.4 ju# (Tuple) ik

type PyTupleObject
XANPyObject 1§ RAME—> Python [ TCLHI 4L .
PyTypeObject PyTuple_Type
& T ABL PyTypeobject BSEBIAZ—A Python JCAIZEA, X5 Python ZTHH) tuple A
HURUE S
int PyTuple_Check (PyObject *p)
MR p 22— tuple XA EFH tuple LAY TR SO LR B B . MR EUR 2 S BT .
int PyTuple_CheckExact (PyObject *p)
R p 22— tuple X RAEAZ tuple AU F-2RAU RSB W o] AR . SRR EE 2 AT
PyObject *PyTuple_New (Py_ssize_t len)
EMRAE: Frag MR, BT AEE ABL BRIl —ASETH CARN G, KB len, RIINFR [P NULL,
PyObject *PyTuple_Pack (Py_ssize_tn, ...)

AR ATag 2P, B TRUE ABL EIIES IR Bl — A E T AR R, KANE no, RIS IR
NULL. JC4L{H ¥ 4R 1k 9 45 1) Python X R #Y J5 % n 4~ C 24, PyTuple Pack(2, a, b)
Py_BuildValue (" (00)", a, b) F%,

[m]
Gl
Py_ssize_t PyTuple_Size (PyObject *p)

B T HEE ABL SRBGR I AN R AR, HRIZICH R R/
Py_ssize_t PyTuple_GET_SIZE (PyObject *p)

RETTH p VN, EAUNEE NULL 3 g — ool A PETHHRR A

PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
SR 4R S BT RUE ABL R p RGN TEALT BT pos ALIORTS . WIS pos H (s it
Yo, Miz[El NULL 3358 —1 IndexError .

PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
AR A SR, FUTPyTuple_GetTtem (), HAKAILSEL.

PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)

SRR #reh 4 R&. BT EE ABL IR p FrR A CAL Y R, AE low R high 22 18], BUEAE ST IR
[f] NULL, iX%%[i]F Python %A p[low:high]. AZFMNIIERKRERT].
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int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

2 T HE ABL FE p 8101 JCALIY) pos S B HH AXIRTGE o W5 BHIBFIRIE] 05 WIER pos UL, 2R [H]
-1, H¥H—1 IndexError B,

fE: pesis “GTHC X o m5IH, H-EFEXICH H EAEZE I ALE 14 H 5 .

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
FUTPyTuple_Setitem(), EABATHUAGE, HHVIZ 22PN REEE R L.

il XS BB — o MBI, B2, REPyTuple setItem() A, B REEFXS
TR A5 JCA AT pos A BT 5 AR Bt -

int _PyTuple_Resize (PyObject ¥*p, Py_ssize_t newsize)

AT PAHFREE T KN . newsize ¥4 2 UGB K E . AT #0A A RATARN, A A EX S
B A5, ANZEHE. WRTHE SR AT 5, A Z 5. JoaAE
a SR g/, RS RIAcdH a2 — N ocdl, RaEas. WEhnhkmE o .. %
P AR ARE *p IES SRR 5 U8 A B i 3 BT p(EAR A . nSBr i 7 <o SHMIXTS, WIRAEH
*o FEREEE S . RIGR, AR -1, K *p E A NULL, I5|K MemoryError i{# SystemError.

8.3.5 HHFIIXTR

SR FIIRRIEFEM T namedtuple () 1Y CXFR, HI—AF5, HamaH B Ll Bk . 20
RIS, RE e AR E Y S A S R

PyTypeObject *PyStruct Sequence_NewType (PyStructSequence_Desc *desc)

MR Arad 28R, & TRUE ABL AR desc HEBUREIE-—DMITINEET A RAL, WA, WA
JlPySt ruct Sequence_New () Bl 4% 2B ) LA

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc SRR S5 FFHIZEA type.
int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
5 pyStructSequence_InitType i[A], (HEIIEHRE 0, JRMgHRME] -1 .
e 3.4 BT
type PyStructSequence_Desc
B THRUE ABL (B3R A AR ) . A8 BaIEMETH T R RMTE A
const char *name
SERIFP 5 2B A R o
const char *doc
6 W) AU SR AT R R B DA NULL SRR 200
PyStructSequence_Field *£ields
fE WA NULL S5 RS, SBAHU S LR TR .
intn_in_sequence

Python 3 AT LAY =B (AR .
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type PyStructSequence_Field

B FRUE ABL (@A MR ) . MREHFEI N — 7B T8 FEs 2 AT BN, IR
BT BWEAERSE PyObject*, PyStructSequence_Desc Wjfields BRI RGIHE T iR
FFF S 2 WA B

const char *name

FERM L FREL NULL BRGE R E Mm% FEAY 3, W NPyStructSequence _UnnamedField N
PREFAR AT IRES

const char *doc
FEAY FAF R B NULL FRA I .
const char *const PyStructSequence_UnnamedField
B TRUE ABL B 3.1 e B WRFIRELR R PR ar 2 IR
1 3.9 AR EE: XARBEM char * B
PyObject *PyStructSequence_New (PyTypeObject *type)
EIAF AR : e 508 & T RUE ABL QU type BRI LB I Py St ruct Sequence_NewType ()
Bz,
PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
EMRAE: A 2 P& . & TRUE ABL R p FRARIENEE A, LT pos ARG ANTREIATIAT
K.
PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
EARAE: 1B 488, PyStructSequence GetItem () WIZEMA
void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *o)

& T e ABL RF45H )51 p F 5| pos AW T B B NMH 0o HGPyTuple SET_ITEM() —FE, EM
AT

s XA eRE B THRIE 0 B—ANE I

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
KT pPystructsequence_setItem(), {HRBEHLIA—MHENEKELL

fE): XA EEE “HTH THRI o A5

8.3.6 List (%)) Yt

type PyListObject
XA C LA Pryobject HTAMAK—A> Python 51 FEKXF R
PyTypeObject PyList_Type
& T HUE ABL 2N E T Py Typeob ject KK Python SIS . 75 Python JEHIFIFEA 1ist
EL IS A
Rl — X4 .
int PyList_Check (PyObject *p)
W p S list P e 2 list ZUENFRUEI EEH, EmleE true. 5210 R 27k 0% € BT -
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int PyList_CheckExact (PyObject *p)

W p 2 list P HEAR R list ZUE T 24E R 5000, i e true. S R 200G ERI#AT -
PyObject *PyList_New (Py_ssize_t len)

EIEAE: ATy 2R, BT RUE ABL IR R — AR len HESIZ, KRIIIR [P NULL,

fiE): Y len KF ZWF, #R B0 5 R4 G0 H g NULL. B BEAR N BE 2RI C i
B pySequence_SetItem() WIS API 5{&E H C ¥ PyList_SetItem () WP W HKE NE
SEXTGEIAF Python A% A FFiX AN KT4E

Py_ssize_t PyList_Size (PyObject *list)
& T HEE ABL a0 list "PAIRITRCSE; XETAEIIRINRIIA Len (1ist) .
Py _ssize_t PyList_GET_SIZE (PyObject *list)
SlpyList_Size () Hifoh, (HEAEHMA.
PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)
ERIE: A M. BT RE ABL IR list AR SR index (7 E FRIRGR. AL EALLAUNIE TR
A LFEMINRAREIATERT ] W index 115 (<0 or >=len(list)), MR [A] NULL }-i% ¥ IndexError
S
PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t 1)
E {4 15 %8, Similarto PyList_GetItem (), but without error checking.
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
B T RE ABL FHIR N RT index WIIBCH item. JEINITIRIE] 00 HIZR index 8 T MR [A] -1 FF

i IndexError BH,

filE: phekgisy “fikE” — AN iem W5 EFE—ADXFIR P ZE A E LA A H 5.

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)

ARG A IR AR Py List_SetTtem (). XiBH KA TH5E P Z Hi% A WA RO B 47 IH
7.

fiE: 2 Mk — X item B, HY5PyList_SetItem() ARIMREE R4 EFAHEMHE
Bk EEI’J%IH% AE list 1) i 7 B ERATATS | AR 52

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)

B FiaE ABL X555 H item 1 AP list BG5S index Z BRI E . AR BLERRE] 05 AARAS iz )
B -1 HIEE—IPRE. 4T list.insert (index, item),

int PyList_Append (PyObject *list, PyObject *item)
2, FReor ABL XX item PN INEF) 3 list IR . QAR EIIRFIRE] 05 QAR BT WHRE] -1 e —
ANRE ., YT list.append (item) .

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
EARME: #ray 4 BE. B TRUE ABL IR —XRINER, WE list Y A0T low Bl high Z A X4, 40
ORI NGR ] NULL B S5 . M4 T list [low:highl. AXFMYIFKEIHITERT].

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
& T e ABL B list 24 low 5 high 2 8] ) &R itemlist N2 . FH24T list [low:high] =
itemlist. itemlist WA NULL, FoRMRME N —NEF1R (MERYIA) . SRR 0, JRMHT iR [

X R RSN R AR B TR .

148 Chapter 8. RS



The Python/C API, [ 3.11.13

int PyList_Sort (PyObject *list)
J& T HUE ABL X list HPi) 2% B BEAT IS HE Y o BIRIE] O, RGN IR ] -1, X AEM T List.sort ().

int PyList_Reverse (PyObject *list)

B FHaE ABL X list "R 2% H AT IRt S e IR [l o, SRR ] -1, X AT List.

reverse (),
PyObject *PyList_AsTuple (PyObject *list)
EMRAE : Fr Y 408 B T HE ABL IR — AT TN G, Ho L E list I NES s T tuple (1ist) .

8.4 FaUIfF
8.4.1 LY

type PyDictObject
Pyobject ¥ HIREM F—1 Python “FHY {4 .
PyTypeObject PyDict_Type

& T HasE ABL PyTypeObject BRIt Python FHLAIRE . JLEL Python JgH iy dict [EJ[F—{H4
o

int PyDict_Check (PyObject *p)
A p o7 ML) 1Rl A 1 2 R B ) [ true. MG RR SUAE URHR @ BUA T L)
int PyDict_CheckExact (PyObject *p)
# p e —EF Y HEEA R — Tl BB B, I true. ek REREBATIR) .
PyObject *PyDict_New ()
ERA: BraY KM B TRUE ABL R —ANETRY AL, RIKIRR [E] NULL.
PyObject *PyDictProxy_New (PyObject *mapping)

=) 4% 18 - a“f}‘réﬁ‘kﬂ” /% FHE ABL 3R 8] types.MappingProxyType X4, HTIREIMIT HiE4TH
LS o S0 F A0 AR 1R 8 e FE SN S 2R B p -l

void PyDict_Clear (Pvaject *p)
B T RE ABL IE2 B T UL BT A SN
int PyDict_Contains (PyObject *p, PyObject *key)

B F#5E ABL Eﬁm key JE AL S AET 3 p . WR key VEFE I p AOBE—T00, DUAR[E] 1, A5 003R[E] O o 4R
Bl -1 FoRHHE . X5E R T Python ik key in p.

PyObject *PyDict_Copy (PyObject *p)
EMRAE: Frag R BT AE ABL GRS p A S [F] S B

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
& T AeE ABL ] key VESNBERF val 1 N84 po key A62 N hashable; QIRANE , WIKF5] % TypeError,
IR 0, MR [A] -1, BERRE R R RS val BT -

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
& T i ABL X 5PyDict_SetItem() #HlE], {H key #{FE5E N const char* UTF-8 g5 R,
AR PyObject*,

int PyDict_DelItem (PyObject *p, PyObject *key)

J& T RaE ABL BG5L p gl key 14 H . key W4 R hashable; ﬁﬂ;’ﬁfm U”JA§|Z€ TypeError.
R A MAEH key, E”JAEJ']Zi KeyError, HIIHHRM] 0 3 IR
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int PyDict_DelItemString (PyObject *p, const char *key)
J& T FasE ABL X5Pypict_Delltem () #ilal, 1H key $§f85E N const char* UTF-8 i) FIr R,
MAR PyObject*,

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)

OARAE T R 4B, BT RE ABL WL p FRR I DA key WEERYNT S . WIREES key NAFAE(H LA K%
A R [F] NULL,

fiE:  FEVHH _hash_ () Ml _eq () AW KL WK 9L B b 2w 3
FHPyDict_GetItemwWithError () K%,

AE 3.10 JRAYEE BT ZEAERIRGIL (S 00 R 1R I b APT % PR 7 S8 B R T e ide . B0 AN PR PR i/F
PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
AR B 408, BT HE ABL PyDict_GetItem() HIARFN, B ARSIRMEN . 25w AR
iz [o] NULL JF HBeE— i . AUREEATFAENR [B] NULL JF HAZWE i .
PyObject *PyDict_GetItemString (PyObject *p, const char *key)

WA A 2. B TRUE ABL X 5PyDict_GetTtem() —#f, {H key @H—4> const charx*
UTE-8 il i) 77 Ep R IR E R, A Pyobject*,

i [E): fEV M __hash__ () Ml __eq () 53K W20 1E B & m wostr X g | &
A S E R B R 2. B o flPyDict_GetItemwithError () MM AR H O

W PyUnicode_FromString () key,

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
ERE: 15 A 40, XIR Python 2 dict .setdefault () —Ffk. WIS key 77AE, "BIRAIFEF L
p BRI WERBEAAEAE, BRI defaultobj — 218 AR defaultob) . XA BB key
I A BREC— U, TS @A AL AN AR 2 BT A
1E 3.4 BOHTA.
PyObject *PyDict_Items (PyObject *p)
EIRE: Ay 5. BT RUE ABL R[S ML T RE Py ListObject.,
PyObject *PyDict_Keys (PyObject *p)
EARAE: Frah 0. BT RUE ABL IRl — MU TP A B (keys) Y PyListObject,
PyObject *PyDict_Values (PyObject *p)
EMRIE: ey 2B, BT ABL IR [E— MU E b i {E (values) [ PyListObject,
Py_ssize_t PyDict_Size (PyObject *p)
B T AUE ABL R IFHL P ITHAL, S0 T p (] Len (p) o
int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

B ThRE ABL dEAUFIL p Pt BT SR AEN . RS — YO B e BOT 4RI ARZ 1, i ppos BS1H
Mpy_ssize_t WMFREHIIAILTN O KBRS N7 S b B8 AR (ELV R B BL(E, — FLBRA SR (EDXT AT
HFE PR RIS . FEZ: pkey FI pvalue [ 244517 Pyobject* Aght, EATRR: HIGE A S ERIH
FE, BEEWA LAY NULL, Sl EATR B A5 AR . ppos XA UM B . EME
FORNTRTUEH PRSI R TR My, st Ak,

£ SIPNIE
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-
PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
/* do something interesting with the values... */

T p AN ZAE M P A R R A A P Ly, R (R A, EAURTRINE A K
AE . il

p
PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (0) ;

}

int PyDict_Merge (PyObject *a, PyObject *b, int override)

B THaE ABL XML XS4 b FEAT IR, XM F M a0 b W OAR — AT, BUEAT S
FppyMapping Keys () MlPyObject_GetItem() WIXIS, W override JyEAE, WIUNRAE b ik
FIARI] B EE 0N @ Fp CAFLE AR BB R e, AR AN RAE @ w350 AR 1) 14 B D) B S I B (E R
LR M 0 B M5 kR IR -1,

int PyDict_Update (PyObject *a, PyObject *b)
& T RuE ABL X5 C H1f) pyDict_Merge (a, b, 1) —Ff, HIEIT Python H[) a.update (b),
ZRHET PyDict_Update () TE5 " ASEBAT keys” JRIE A 2 BER 2 A AIEX 5. 2418020
R[] 0 B 5 A S H R -1,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
& THaE ABL KF seq2 T RYBEN ERTE A2 T a. seq2 AR EAC B 2 B FIAEBEN 19 TC R
AP IERON R o MAFTEESZRYBEIN, R override FLEI B f5 I BLRBEIE Y o 24BN IR ] 0 B 245 ]
KRR — 1. SEHEY Python ALY (iRMIEERAM)

def PyDict_MergeFromSeqg2(a, seq2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value
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8.4.2 FEWMR

TGN T E T set Ml frozenset XFRMAIL APL. LA K 7E T 18 41t 1 T B 5 472 6 FH il
2% 2 I (B IEPyobject_CallMethod (), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr (), PyObject_IsTrue (), PyObject_Print () PAPyObject_GetIter()) Bi&Hh
2 F I (B F5PyNumber_And (), PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor (),
PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr () PA
M PyNumber InPlaceXor()).

type PySetObject

XAPyObject TR KARAE set Fll frozenset XN HEHE. TR T PyDictobject
L T3 /NS R A R U B2 [ KN (RAZ ST A T 20) TR T SRR RS 4R Aok i
TR AR AR N N AEER (IR IR ) o IUESH AR Z BOR A A4 I LT g
A o A VAR 2438 1 B 5 A SCRY A APT R SEF 7T AS o] 3 4 B\ S5 F iR i 1

PyTypeObject PySet_Type
& T Fa5E ABL X 2—APyTypeobject SLfil, FE/n Python set 257,
PyTypeObject PyFrozenSet_Type
& T Fa5E ABL X 2—APyTypeobject SLfl, 3/~ Python frozenset 57,
TNHN ARG A 08 T8 AT B Python XF 464l Z5BIth, X SEA4 1 bR At ] 4 25 T 2% 401 Python
RUE
int PySet_Check (PyObject *p)
MR p R set MREFHRH AL BIMLR M B, HEREE RS BIT.
int PyFrozenSet_Check (PyObject *p)
Wk p @A frozenset XMRHEFH ZH TRAM L BIMLR M EE . HEREU 2L BT
int PyAnySet_Check (PyObject *p)
W p Z—1 set MR, frozenset XREFZH T IAUAY LMK M L. M RRELEZ 28I
7.
int PySet_CheckExact (PyObject *p)
R p 22— set MREARHTHEAMLBINLR I EE. HEREE 22 BT .
1 3.10 HUFT A
int PyAnySet_CheckExact (PyObject *p)
R p @—1 set B frozenset XWRENZHT R ELHINR M EE . BLRECE 22 MIhAT.
int PyFrozenSet_CheckExact (PyObject *p)
W p &—A> frozenset MRENRH TRAWSLHINLR I E . HREUR RS BEIET.
PyObject *PySet_New (PyObject *iterable)

EIMRAE: ey 488, B TFiAE ABL R —ANEiY set, HP 4 iterable TR Bl X4 . iterable W] DA
A NULL FR @S5G IR EES, RIMET R NULL, W ierable SEFx_EAS
R ERXT RG] & TypeError. ZM A IIEH T# WS (c=set (s)).

PyObject *PyFrozenSet_New (PyObject *iterable)

ERE: ey 408, BT E ABL iR [B|— 8l frozenset, HAALE iterable TR Bl X4 . iterable
A PACH NULL FoR @ — A S a4 6. WIBTR M R g5 46 A, AR ] NULL, f2R
iterable SEB5 PR ERXF R NG| % TypeError,

THEEANZGE T set B frozenset MYSLHI k2 HF2RAN LA .
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Py_ssize_t PySet_Size (PyObject *anyset)
J& F a5 ABL 1R [H] set B frozenset ¥R KE. T len(anyset) . UIH anyset N2 set,
frozenset B TR LA, MEH|k SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
FAM Py Set _Size (), NiFHRAM .

int PySet_Contains (PyObject *anyset, PyObject *key)
B ThaE ABL QR BN R (0] 1, QPR FRF W GR [ 0, 4n 2R B 55 5k 8] 1. 5 Python
__contains__ () F¥EANME, ZEECRNS HI RN AT A IR A IERNASE R G . R key 2
ARu[EFENT SN &5] % TypeError, IR anyset N2 set, frozenset BETHRBPLHIN S5k
SystemError,

int PySet_Add (PyObject *set, PyObject *key)
& F o ABL USN key 3| —~ set 55fl. AT frozenset 5Lf] (S5PyTuple SetItem() W)
FALZ AL 2 W W R N ARG A TE A T4 HA S 2 BT 2 A F W E) « BB R [H]
O T R o] —10 AR key AW A Xf 4 M 2251 & TypeError. HWEREA KM &5]1%
MemoryError, U set g set BHTRAIWLH N ST % SystemError,

TANREGE T set BOLFRAPLEG], (HARFTHT frozenset B -FARAFSLHA.

int PySet_Discard (PyObject *set, PyObject *key)
B F R ABL AR EDIIF T BRWER B 1, Wk E] (Jo#RdE) Wm0, i 58 S 4 5 0 3k [=]
1. X FAFENHAST] K KeyError, {1E key WA MEZXT RN 25| & TypeError. 5 Python
discard () YA, LERECN 2 BB TG A S AL BN I I VRS AR o TR set N set
BRI 25| & SystemError.

PyObject *PySet_Pop (PyObject *set)

EIAEAE: ATAg 2R, B TRUE ABL R[] ser PAREXSRIGH TN, T set HREBRIZRX . RIK
iR o] NULL. W0SREA N ZEM 5K KeyError. QIR ser A2 set B TR 5L Bl M 5] %

SystemError,
int PySet_Clear (PyObject *set)

& THROE ABL i E AT A TR MES. BIIEHRE] 0. A1 ser Rig set s HA- 2B 52 Fr )R
[ -1 35| & SystemError.,

8.5 EIMIfF

8.5.1 FHR¥1¥ (Function Objects)

EA LTS Python pR s R

type PyFunctionObject
R R C &5t

PyTypeObject PyFunction_Type
HRMpyTypeobject BB, HAUET Python pgsUZU[E], Python fi it # Wl & types.
FunctionType i E.

int PyFunction_Check (PyObject *0)

WA o BRI (A PyFunction Type WRE) AI[ME true. ZHULAAE NULL, B
RE AT
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PyObject *PyFunction_New (PyObject *code, PyObject *globals)

R ATa S lilﬁﬁﬂﬁléﬁiﬁiﬁﬁ%%# code FHBHIGHIK & XM globals wWh/Ht— A A bR X AEE
A7 B Aol S )

PR SCAY “EAF ER A4 B2 AT XS S 2 U . __module_ j@M globals U . Z%) defaults,
annotations ] closure #{i% 5 NULL., _ qualname_  #{i% M 5RIEX4 ) co_qualname “FEAH R
{H.

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)

AR A0 R, KleyFunction New (), (B AVFREEHAMRN _qualnane_ JREE,
qualname ¥ % fe—4> unicode 454 NULL; #1% NULL, W __qualname_ JRHE&HEEA 5 RIRT
%) co_qualname FEA[REIIE.

1 3.3 BUFTIA.
PyObject *PyFunction_GetCode (PyObject *op)

ERAE: PR SR (] AR U A B Y R X op.
PyObject *PyFunction_GetGlobals (PyObject *op)

EARAE T AR SR [l L I o 3 ST B Y R X op
PyObject *PyFunction_GetModule (PyObject *op)

EARAE: S &R, ) KBTS op 1 __module_ J&VEIR[El—A borrowed reference, ZAH W PAKH
NULL,

AN EBRSIRA 745 &, (AR AT Python ARG BEAAEATHAL A .
PyObject *PyFunction_GetDefaults (PyObject *op)

ERE R MR, R YIF op BT TTHEE, T AR — S 25 3 wple (JuAl) =
NULL,

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
SOE KA op 1975 | BOHRRAA - defaults Wh7H )2 Py_None E{—{# tuple.
5|%% SystemError HAERBUR I -1,

PyObject *PyFunction_GetClosure (PyObject *op)

ERAE: AR SR [l EE R S op HHBAERAYPH A, & RTRASR (A NULL Bl —fE L E cell M)
tuple

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
i A E R A op BRI P, closure 407852 Py_None Bz —fE & cell #){F#Y tuple.
5|3 systemError HAFRBRERIE -1,
PyObject *PyFunction_GetAnnotations (PyObject *op)
AR R 2R [E R op FERE), &R AR —E 3£ E) 1) (mutable) F-HLEL NULL.
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
e R op WAIE), annotations W JF {415, Py_None.
5|# systemError HYFJMRERIE -1,
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8.5.2 BEHlFEWH (Instance Method Objects)

S BIJ5 ik PyCrunction RS, MEKPyCrunction HIMRIERHITIE. THULT LARTHIE ]

PyMethod_New (func, NULL, class).
PyTypeObject PyInstanceMethod_Type

pyTypeObject [WEHIZK Python FEH 7 AUE], BR &2 B (expose) 4t Python (.
int PyInstanceMethod_Check (PyObject *0)

R o B—HEM FEY . (BEEPyInstanceMethod Type) BH[EH true, 28 sEAF NULL,
I pR AR S & AT

PyObject *PyInstanceMethod_New (PyObject *func)

EARAE Arag SR, MR E B, fune EWE R ATNEMILE, TEEO PO func
PR L gy

PyObject *PyInstanceMethod_Function (PyObject *im)
MR R SR, BRI BT im iR
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
EMEAE: 1R 48, 4 (macro) UK Py InstanceMet hod_Function (), ZW T #5502

8.5.3 FiEW4 (Method Objects)

JrEEIE4 X (bound function) P14, 5 VA Er B4 B — M08 & e FEE . REG % (B
Bl BT rE) AR,

PyTypeObject PyMethod_Type
B Py Typeobject EHIf 3 Python JiERIE], BAEE types.MethodType A BA4: Python F£5 .
int PyMethod_Check (PyObject *0)
W o R—r it (BEEryMethod Type) HIEIE true. S2BAZAE NULL, HRA4E &
AT -
PyObject *PyMethod_New (PyObject *func, PyObject *self)

AR Arah . IR A, fune IEEUERCATREI(F, self [E1R% 77 BEEAS ) ELH .
TETT PR , func A EHIEI . self 2HAE NULL.

PyObject *PyMethod_Function (PyObject *meth)
EMEAA T AR S0 MBI R TR meth WK X
PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
ERE: A LR, BRRAKPyMethod Function (), AN T BT,
PyObject *PyMethod_Sel€£ (PyObject *meth)
EMEAA T AR S0 MR TR meth A B
PyObject *PyMethod_GET_SELF (PyObject *meth)
EARME: A SR BB PyMethod _Self (), MG T H#imtae.
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8.5.4 Cell #ht¥

"Cell” Y14 F A B B 22 1 1 FH 3k i 2 1R (reference) (5. SRRSO S0, #E A cell Y4E T
sz T 2 BERZAE A0 stack frame H [y [ Jul PR 53 8500 25 AMEVE FH I cell 208, BERIBMEH T
RS APGEERE , R cell L EHMEITAE cell AT . B % cell PI{FMTEFR S IR (de-reference)
T LA U 67 TCAH AR (byte-code) A 30H% ; fFIURF A& HE) RS M. cell YA HoAtutth 77 T REAS KA H

type PyCellObject

Cell YT Z C 45
PyTypeObject PyCell_Type

B cell # Ry (HELE]
int PyCell_Check (PyObject *ob)

WA ob J&—1 cell PRI R EAE; ob WJEARE) NULL. JHpR =42 & AT
PyObject *PyCell_New (PyObject *ob)

EARAE: Arag 40, HSZERME AL ob 1T cell B, ZHn LA NULL,
PyObject *PyCell_Get (PyObject *cell)

EMEAE: Arag e, [EME cell [EZS T cell.
PyObject *PyCell_GET (PyObject *cell)

AR A SR [ cell Yk cell MEVZS, (LRI cell 2753E NULL [ HE—{H cell ¥4,
int PyCell_Set (PyObject *cell, PyObject *value)

we cell Wi cell EIZERE) value, 53538 HTAT S cell B wiE A2 W, value 7] PAE] NULL, cell
WZEAREINULL; A0SR E AR cell WI{FRIME a1 -1, SR et e i h Hil#al e o,

void PyCell_SET (PyObject *cell, PyObject *value)

14 cell Wi cell WMERRE] value, NEHATES BEt, EHRNGEITEMLEME; cell WEFHE NULL
[E ELE—1# cell #y{4:.

8.5.5 AWM

HASxF5 & CPython SEHLAYARZHRANTT . AU — B RGP & 2 s Bt iy T AT AU .
type PyCodeObject
TR R RS C g5ty ISR A 7 BT I S
PyTypeObject PyCode_Type
X—AMEE Python fUISRI S Py Typeobject 5B,
int PyCode_Check (PyObject *co)
MR co Jg—A HIEXTR MR B FE . BEpRACE & 2 AT .«
int PyCode_GetNumFree (PyCodeObject *co)
R[] co H AR B
PyCodeObject *PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyObject *code,
PyObject *consts, PyObject *names, PyObject *varnames, PyObject *freevars, PyObject

*cellvars, PyObject *filename, PyObject *name, PyObject *qualname, int firstlineno,
PyObject *linetable, PyObject *exceptiontable)

AR Feg 4B, RE AT S SRR A2 AT RO B T, 1R
HpyCode_NewEmpty (). HIZEWMHPyCode New () ¥£48E —A~HAK Python fitA, FH NFITMLE
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WAL BURRB S R SRS AR AR, X RREE A EL A 0 e W] B 2 S BN IR A
Frel VM it i JE /O B XA~ A

FE3.11 RIS TE: 81T qualname il exceptiontable %,

PyCodeObject *PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount, int
nlocals, int stacksize, int flags, PyObject *code, PyObject
*consts, PyObject *names, PyObject *varnames, PyObject
*freevars, PyObject *cellvars, PyObject *filename, PyObject
*name, PyObject *qualname, int firstlineno, PyObject *linetable,
PyObject *exceptiontable)

AR BT 48, HPyCode New () 2R, (A — XL R (7 E S 54 4 M) " posonlyargcount” ,
& H T PyCode_New [y 2 S0 Al Ffid H 13X 1> PR %K

TE 3.8 BUBTINA.

TE 3.11 MUAEETE: 31T qualname fll exceptiontable £,

PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)

ERE: #ag 2. RN EARREM Y RS S S USSR R R
PIATIAFT| K —4> Exception,

int PyCode_Addr2Line (PyCodeObject *co, int byte_offset)
RIATE byte_offset fLE B ZHIVA N Z G K EMIESHATS . WRIRHFTE—IMITS, WK

M PyFrame_GetLineNumber (),
AR RTSRE G OB EATIER, W 72 PEP 626 s i API.

int PyCode_Addr2Location (PyObject *co, int byte_offset, int *start_line, int *start_column, int *end_line, int
*end_column)

S5#5 A int JHEHY byte_offset AMIOTS A MM IIIITAI S AMIIAS . A (F (TR TE R 0015
B A3 0.

TSR BRI T S R ] 1 A5 3R [E] O,
18 311 BCHTmA.
PyObject *PyCode_GetCode (PyCodeObject *co)

Z Ay T Python f{1% getattr(co, 'co_code'). iR [ — 48 1) F w 1C 69 XF 4 1) AT S
[JPyBytesObject WG| . M4, Rk NULL H5) K— 157

XA~ PyBytesObject W PAHIER G5 QI HA LA CPython s AT 1. e
EE SR ISR TH

e 311 BOFTIA.

PyObject *PyCode_GetVarnames (PyCodeObject *co)

% v F Python f{ {8 getattr(co, 'co_varnames'). iR [Bl — /45 ) 1 & J5 # AR B Z R
HPyTupleObject WIEIGIH . M4, Rk NULL H5] K— 7.

T 3.11 HUHTA.
PyObject *PyCode_GetCellvars (PyCodeObject *co)

LT Python f0f% getattr (co, 'co_cellvars'). iRFEl—ANELE B E R BB 5| H ) RRAS
EAFR Py Tupleobject BTG H . ZHEE, RHRE NULL 5| & — 7.

e 311 BOFTIA.
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PyObject *PyCode_GetFreevars (PyCodeObject *co)

My F Python f 7Y getattr(co, 'co_freevars')., iR [l — A3 & H HE B4 K
W) pyTupleObject WFGIH . Sl4ERT, FFiR[F] NULL 5k — 1 FH.

15 311 BT

8.6 Hih¥fF

8.6.1 E=X=¥114¥ (File Objects)

iE 88 APL 2 R EIEAR 24 {44114 Python 2 C API (¥ fie/MELHEE (minimal emulation), B3 KA C £l
JHE A 8218 /O (FILE*) HYSC4& . 1E Python 3 1, MEZEHMIER M AIRTNY 1o BiAL, TAEHAERBTHOITRY e
B VO FiEsk T 2B . Fmdid iy sk 25 288 APL O C sy, 3250 i B e P A0 [ERR e et
5 AR = RIS E I 1o APLL

PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding, const
char *errors, const char *newline, int closefd)

AR #rag 4. B TRUC ABL ARIECFT I SO fd WSO R RO — 4 Python SUHEXS. &
(0 name, encoding, errors Fll newline W] DA A NULL FEn {8 F BRIAE s buffering V] LAK -1 FHon(di I BRINE .
name S5 ZWEALPREE H T ) B AeZs . RIS IR ] NULL, G XSEE 2L, 525 io.open ()
PRI SCHY

Bl R Python FRURA H ORI, 1 M B ERAE RS AU SRR R & (L g (B A 25
BE (BN HE 7 A A TN ) o

15 3.2 XA SETE: 280 name J&TE .
int PyObject_AsFileDescriptor (PyObject *p)
B FHasE ABL [E{HEL p BB RO ZHOASMER int, WURYM-RRS, BIEEHE. R R 2R,
RURFI (R £ileno () Jrik (WRAFAE); R b Ze il — iR o, BRI AR RE . 5L
5 B SNEFE e iR [l 3 - 1.
PyObject *PyFile_GetLine (PyObject *p, int n)
ERE: #a9 M. BT IUE ABL ST p.readline ([n]) , XPERBMANR p HEE—4T. p ]
PR SR REAA readline () JVARMEMIAI SR QR n @ 0, WITCIRIZATHY R EEINT, #F2 BRI
—A7e W KT 0, MMSCHF AP SEBOR B n AN 7355 W RARIEATH)—HR 7 . TEXMFELL T, W2k
SEERBEESCER R, WHREI SRR Hag, QR n/hT 0, MITCig K TS s i—47, (H2m
%TLE“@JﬂSjCﬁ:ﬂ{E, N5|% EOFError.,
int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
B io.open_code () MIEHITEIAE R FLALR) EFEFEA (handler) ELHEH 2.
handler FREZEEL
typedef PyObject *(*Py_OpenCodeHookFunction)(PyObject*, void*)
Z fy T PyObject *(*) (PyObject *path, void *userData), H # path £ T 1%
"HPyUnicodeObject,

userData $EHAH AL 2 EEIpR 3 (hook function) He. ¢ A AT BE & FE AN [F] A4 T ER ST (runtime) I (bR
X, IR A B E 4 1] Python R & .

A A S EIE e R AR A A B RGP e e s e H A7 0 R AL, A e M E e 9k
WAEBE sys .modules R[],
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—HHTRHOE, ERARBRSEREE L, 2R PyFile SetOpenCodeHook () M IHKFRIN,
MR ARESR C 2 iatk, RECRRIE -1 B 7.
fEPy_Initialize () ZHiFFIY LR Z AN .
A S5 | 5 —EFE % ZE{F (auditing event) setopencodehook,
e 3.8 HUHTIMA.
int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)

% T FaE ABL X5 obj B AN GE po flags ME—SZRF AR & Py _PRINT RAW; QR E, W5
AXFBI) str () AR repr () o MINEHRE] 0, JMAFIRME] -1 BF5EIE 41 F 5 .

int PyFile_WriteString (const char *s, PyObject *p)

i‘%ﬁ% ABL BATH s FIREYM po H IR0, T RO I -1, [l A B AR
I,

8.6.2 MM

PyTypeObject PyModule_Type

& THUE ABL XA C KRB Py Typeobject KR Python HR AL . 7 Python 2/ iz sk
fil4 755 N types.ModuleType.,

int PyModule_Check (PyObject *p)

M p AR RANT S, BURBTH TR G R B B . R BRI R A
int PyModule_CheckExact (PyObject *p)

2 p AR R HA R PyModule Type BYTIBUMXTRINIR M EAH . 2R ECKIZAT IR F{H .
PyObject *PyModule_NewObject (PyObject ¥name)

AR A94R8, BT RUE ABL B 3.7 Az, IREUHTRRIEN S, HEYE __name_ A name . FRHR
MU RJEME __name_ ,_ doc_ ,_ package_ ,and __ loader_ #&#iashER. G EHERT
__name__ #BHEIEN None ). JRHBIN 4$2HE _ file  JEM.

TE 3.3 JGHT A
TE 34 RIS _ package_ Ml _ loader_ #f#%[Fl None,

PyObject *PyModule_New (const char *name)

EARE: ey 4R, BT RE ABL XKL T PyModule _NewObject (), {HHAZAFRA UTF-8 4ifish (1)
A ER T A2 Unicode %4,

PyObject *PyModule_GetDict (PyObject *module)

EARE: A 408, B THAE ABL IR 852 module 1) i 44 23 A 1 F LG O G SR H T 11
__dict__ JEMAFE . 412 module A jg—MEHT S (BTG ) F28Y), W£x5| %k SystemError
FHiR [8] NULL,

FEW M HAL PyModule_* Hil PyObject_* BN A2 HEARMPBIL) __dict__.
PyObject *PyModule_GetNameObject (PyObject *module)

EMRAE: #0440, & TR E ABL B 3.7 B, iR[A] module i) __name_ {H. WK ANZE, 5
FHWREAE TP, ME&5]1% systemError iR [H] NULL,

1E 3.3 ORI

const char *PyModule_GetName (PyObject *module)
J&F a5 ABL KLl FPyModule _GetNameObject () {Hiz[\] 'ut £-8" AL FR.
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void *PyModule_GetState (PyObject *module)
B FRE ABL IR IREHY OIRAS”, WU, R MR e B N B N AP B Fa g, B0E
NULL, & PyModuleDef.m size,

PyModuleDef *PyModule_GetDef (PyObject *module)

B T e ABL IR [l 45 R BIE P (Y PyModu leDe £ S5MIARIITREE, Bl WIRBEHAS I f 1 454
A XA E R R W] NULL.

PyObject *PyModule_GetFilenameObject (PyObject *module)

AR Brag SR, & TAE ABL IRIIMEH module ) __file  JEMEFTIMEN) HE PS4 . Q1R
JEPEARE X, SEFE MR EA R4 Unicode FAFHI, M&5%K systemError HiR [ NULL; FEHAH
DT F IR [0l i) Unicode XFR AT o

TE 3.2 UGHT A
const char *PyModule_GetFilename (PyObject *module)
J&F a5 ABL (Ll T PyModule_GetFilenameObject () {HZR 8] gyt A utf-8” F S04 -
E 3.2 iz % % B H: PyModule GetFilename() %t F AN A 4 i 0 3 4 % & 51 %

UnicodeEncodeError, gl PyModule_GetFilenameObject (),

Mgt C 1R

M PyImport_AppendInittab () IIIFIIGALEREL). 1525 building BY extending-with-embedding | f#{E1E
WAL R DA PyModule Create () f A—PHE SCB, FaR A5 RAH 4, 503 il i iR ] &
XEERRA T ARG K “ZHBiat”.
type PyModuleDef

B TRE ABL (SRR MR ) . BiHuE LK, BARERIEEIT R IR AR . B EHGE

HA— X PRSI IR AL &

PyModuleDef_Base m_base

TGN I Wi 4k >l PyModuleDef_ HEAD_INIT.

B R ETY RER (OB AREWILZE) | A WmFEREI (Pl

const char *m_name

WRER I 24 R o
const char *m_doc

B SR 8 — & @A PyDoc STRVAR G SCRY A FR AL
Py _ssize_t m_size

] DAEREH AR S PRATAE N BB T AT Ko, [l PyModule _Getstate () K2R, T
ARSI . KRBT AEZ S TR s e ]

XA AAF X ICRTAE @ BRI AR A m_size 2}TC, FEAEW M m_free B (WIRAFAE) (EPUH AL
RO SR IR -

Frm_size WEHN -1, HRELXMREAEFIRE, FIA SR RS

FEHALEON AR, WREBH T A0 aatl, 18 ARSI R Z BN AR/ 2B
PR R EAE I m_size,

LR R PEP 3121,

PyMethodDef *m_methods
— AR B R BRI RS, RiPyMethodDef iR, WIRBIHLSA K%L, WAN NULL.
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PyModuleDef _Slot *m_slots

BT 2 B BEWI R A RS 0 ARSIk, PA—A~ {0, NULL} RHZEHR. M4 R BAILh
AL}, m_slots 21"~ NULL,

TE 3.5 MURSEEE: AE 3.5 MUZ AT, B AUEUR BN NULL, FFH0E SOR:

inquiry m_reload

fraverseproc m_traverse
TEASTHONT G A S35 [T Az 7 398 ) 0 D 13 g R 5, RN R 2 NULL.

TSR A PO S B I SR EL R 2 TS WA 2 U8 e BR . TERC R B 2 JE BT Z Al
(I Py_mod_exec KAL) WiJE TXFPIEHL. HHPIHLUL, WHRn_size KT 0 HBIHORE
(HPyModule_GetState () 3R[H]) >k NULL NIARSE FH K%

TE 3.9 Y5 B AR HURES B B2 Al AP o
inquiry m_clear
TEREHONS G A 5235 (S35 HRT 18] B8] A B BB, AR TR B0l NULL.

T SRR HR A 2  SRAE 3 R A3 TE DU 2 e ek gk FE RS Q) R 2 S BRI H AT Z H
(WM Py_mod_exec K4L) T)EJE?L%EP . FEHPIMUL, WHRn_size KT 0 HEHURZS
(HiPyModule_GetsState () #R[E]) A NULL NIAETH A LR %Y

WGPy TypeObject . tp_clear AFE, XA REOF AR BERIBREATH R A . Filan, X45]
FHEUE AR E — DX SRR N, sie EIEEAn free, A GRS RIS .

T 3.9 W52 B AEACHOIR P T Z B FEJE A o
[freefunc m_free
LA G RIS 1B B ] P ) B B, RN R 2N NULL.

T AR R A O 37 SR AH 3 R 43 T AN 2> 8 Ot ek g TE BRI 2 S B AT H AT 2
(A Py_mod_exec EL) WiJE TXFIEN. HHHUIHLUL, WHRn_size KT 0 HEHURES
(HPyModule GetState () iR[H]) A NULL WA £ F b R %

TE 3.9 HRSE B FERCHUR A Bie 2 B A PR -

BB EMIEt

BREHA) fia A R B TT DA LR QB IR ML 52, By “ERBTBewldndl”, S AT P IMER G # sk Eoh i) —
A~
PyObject *PyModule_Create (PyModuleDef *def)
AR e 2. RIETE def PR E LA E - DB B R BTN LM
FPyModule CreateZ2 () ¥ module_api_version 1 F) PYTHON_API_VERSION,
PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)

EHE: #ey 2. & TRUE ABL QAR , 1S M def HEAIE S, BWE APTRAN
SR module_api_version . WIRALIRAT IELEBITHIRESHIASAILHS, W& fl% Runt imeWarning.

) KRZBEHMENZ ] pyModule Create () MBS, WRARRHHEFEGNE.

TEWIIR AR EIOR B2 B, AR B REER AT Sl B T PyModule_AddObjectRef () 4RI TIHTT .
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ShrEait

REY RS — R R R M BRIaRIE” . AR A0 8 AL 47 B2 AL), Python #ibk: 4]
TaALS R &) 5 I B R BB X G2 B AT AT I B RIS FEAE R X 2 i o X FPIX 2T 25 __new_ () Al
_init_ () H¥k.

5 H BB BERT IR AL QU BN ], X SRS 2 B . MR RBRR sys.modules & H T BT AL, ¥
S B AET S  TT IH AR ) £ Bk B R A B2 B0 H BR 58 Python IERAREE . ERIAME I
T, ARHEE—AE BT A % A BT - X — MR S OR B S M AR e X
E A RSHE %@ R 5 (Bl pyModule _GetState () ) BRHNZ (BIAIRHLE) _ dict_ sl
fiPyType FromSpec () QRIS B EIRE.

VA

ZEERZ B BOIiatl, #146Ke %L (Pylnit_modulename) iR [o] — L& AEZSm_s 1ot s @I PyModuleDe £
Sl EEGERIZHT, XA PyModuleDef SLRIMASEHIH AT BB AL -

PyObject *PyModuleDef_Init (PyModuleDef *def)

EARAE: SR 408, BT HE ABL A 3.5 pete. BiREEEUE SR — AN IERIRI IR LAY Python X152, FIAF IE
RS | .

R B PyObject* [ def , QIR KAER R, WIRIH NULL,
TE 3.5 BT A.
Tt g L m_slots Ji FLb AR [i]— 4~ PyModuleDef_Slot ZEMIAEA:
type PyModuleDef_Slot
int slot
FEALID, AR TZE0 ] A b s
void *value
FEOIE, HAS SORYCTHEAL D,
1E 3.5 BUHTIA.
m_slots B WAIFPA—A~ id g O AR Z45 0K .
AR AR A
Py_mod_create
18 5E — A R ECBET I ARSI ALy o ZAELHY value FEETWAHE [ — > BoA UNH 244 B B
PyObject *create_module (PyObject *spec, PyModuleDef *def)

B2 — Modulespec LM, I PEP 451 fifiE LI, PAMARHE Lo BN 2438 0] — N 37 AR b
X%, EERE MR R ] NULL,

R BN SR R/ ME . BB, BN 2438 AT Python AURY, AR TR S E— M H AT fig
S-S HTCRIEER .

£ZA~ Py_mod_create {7 ANRERE—MEFHLE LR E

WP KAGE Py_mod_create, FANHIIFEEH PyModule New () BEE-—A T80 AT S . A2
KELE spec AEE X, PASRVFY AL H B S HU R 38 & T IERH 2 04504 i i 7 Bl i 455 83 DAR
AR, (R s — A .

RBRIR ] X G b N PyModule Type RSB, ALAMZER Al ], HEE SR EMRESA

M EM. 22, WHE PpyModuleDef HFJE NULL f m_traverse, m_clear,m_free; JEZFEH]
m_size; B Py_mod_create ASMYEALINH AEIR M) PyModule_Type HJSEHil.
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Py_mod_exec
85— DA BATRER A R X B T T—1> Python BEBRHAMS : 8%, e ES s
IR R . BERE 4 R

int exec_module (PyObject *module)
WERIEE T 24 Py_mod_exec ff{i, FHEIEAITE *m_slots* %20 i LAY WP AT AL BE .
B RZG BAIRCTEZ 40T, 1§24 PEP:489

REERGIE RN

B Z B Bt , R RE B0, TEShASEIEEHT R, "TAERMEHEN. HEE,
WA PyModule_FromDefAndSpec fll PyModule_ExecDef R5EEMAI IR — S,
PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
MR #ag 2 &, RIRTE def HE Y E SURI ModuleSpec spec Bl — NI 4: . BT R
I F PyModule_ FromDefAndSpec?2 () ¥ module_api_version 1 F PYTHON_API_VERSION,
1E 3.5 BCHT A
PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)

EARAE: a4 4 R&. BT RUE ABL g 3.7 paAR. BRI S, FES BN def T spec A HE
X, %E AP RA R ZEL module_api_version, HIFAZMA S IEAEIB T RREE A ANDCHD , T2 fil %

RuntimeWarning,

WE: KZEmHEN % PyModule FrombefAndSpec () fCE SRR, A4k 2 55 A
=

1 3.5 BUHTA.
int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
B TRUE ABL B 3.7 e PUTSHL *def* hEEIHMERIITHE (Py_mod_exec).

e 3.5 BUHTA.
int PyModule_SetDocString (PyObject *module, const char *docstring)
BT ABL g 3.7 pede. ¥ *module™® [ SRS FAFER IR BN *docstring®, 241§ [f] PyModule_Create
B PyModule_FromDefAndSpec M PyModuleDef A#EHEHLE;, < H3hiE RS
1E 3.5 UHTA.
int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)

& FHE ABL g 3.7 irA2. X§PA NULL 45 1Y *functions™ FZ i) R EX AR N E) *module* ik, K
MRHEWEZAT, S 5PyMethodDef SR (T H/ LRy 24 25 [8], 78 C st sl g
“BREL” G REIEUE A BRS80S Python RSEHI T #25L) . M4l PyModule_Create
B PyModule_FromDefAndSpec M PyModuleDef A@HHE], £ H3hiEH I E L.

e 3.5 BUHNA.
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XfRERM

BT RICRREL (BRFT BRI iafl) sl s B i ST O A R 8 (B Bavigate) , T DABEI AR B %,
SKRAE W IR AR AR -

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)

B T e ABL B 3.10 paAz. ¥—A2FRN *name* X452 *module™ R, X &N (A bR
B, WTDAERIHR AR AR AL R B R

TR, & 0. AR EAENR, 51k FEIFIRE -1,
SR #value* S NULL, 1R[] NULL. FEEH B AL XFMES, 00 H 55 .
FH i ):

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;

}

XA R A A B A AR obj 2154 NULL:

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value);
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (ob7j) ;
return res;

}

FERAE MO R 24 (f ] Py_XDECREF () [fiANJ/& Py_DECREF (), [K°4 obj Wfig A NULL,
TE 3.10 HUHT A

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

& T FasE ABL 28T PyModule AddObjectRef (), (HEHERINBHAE—%F value 5| (F0RE
R 0 1H) .

W F i PyModule_AddobjectRef () HEL, BRiRHPyModule Addobject () MRS
FEG M .

il H5HALGIHG] AR ECRE, PyModule AddObject () HAE BRIPIIREHT value B95 | H
X E DI T IR B, T8 5 DA HE & AR SR I T8 *value* il Py_DECREF (),

iR/S i E

static int
add_spam (PyObject *module, int value)
{
(BT —H)
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(M L—H)

PyObject *obj = PyLong_FromLong (value);
if (obj == NULL) {
return -1;

}
if (PyModule_AddObject (module, "spam", obj) < 0) {

Py_DECREF (obj) ;
return -1;

}
// PyModule_AddObject () stole a reference to obj:

// Py _DECREF (obj) 1is not needed here
return 0;

}

L

AT AT A A B HAS £ obj 2154 NULL:

-
static int

add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value);
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_XDECREF (ob7j) ;
return -1;

}
// PyModule_AddObject () stole a reference to obj:

// Py_DECREF (obj) 1is not needed here
return 0;

}

FERAE MO RV 24 {f f Py_XDECREF () [fiiANJ/2 Py_DECREF (), [K°4 obj W[fig A NULL,

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
B T HE ABL Kf—Z RN *name* [ AL 7S N E) *module* Biderbr. 354N J7 8 1Y) B EOT ATERE B
RGBT . SRR AR R, aRIE] -1, AIR[E] O,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
& FHE ABL RE—ZFRN *name* (7 FF AR BN INE] *module AT H . XS5 (i 114 B KT DATEARE
PBWIIEAL BB A o AT ER *value® W TIPA NULL Z5F . QR AEGEGR, &I -1, 2R o .

PyModule_AddIntMacro (module, macro)
FFo— A B A E & W M B *module* AL P v, &4 FR F(H B H  *macro* & g, i,
PyModule_AddIntMacro (module, AF_INET) Y 1{H & *AF_INET* {3 %l & & *AF_INET*
7mE| *module* fiderr, WA A A EER, R -1, EhRIE] O .

PyModule_AddStringMacro (module, macro)
FF—NFAFER RT3 *module* R,

int PyModule_AddType (PyObject *module, PyTypeObject *type)
B FRaE ABL & 300 Wi $5— A HM G IR E] module BLbert, 27X 55 52 75 6 50H 95
MPyType_Ready () SEMAIIG . RERXIRIZFRINA tp_name FJa— "5 Z GRS WRE
AR, ORI -1, iR O,

1E 3.9 BUHNA.
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EREIR

BRI BRI B AT DATE S B RER LR SO e A BB . X ARG B E LRSI, AT AR,
ESUEO0E 8

XL R AN TE I Tl 2 Hr Bov ap AL B R, DR SR T DA — VR E SR 2 MR AR

PyObject *PyState_FindModule (PyModuleDef *def)

EARME: MR SR BT RUE ABLRIRYHIERERS T def QUEAYBLBXTS . T IR BRI S I
HiC il Pystate_AddModule () BELMIMMEIAFREGARS o WERARAEIA B ROBEHRR 5, sliAsext
ALK BREARRES, iR [A] NULL.

int PyState_AddModule (PyObject *module, PyModuleDef *def)

B THE ABL B 3.3 AL R AL 45 bR B E X &R o B AR OB A R S X R i
dPystate_FindModule () FijaHZEHNT4 .

BUEGE T BB BRI SR AL B AR EA

Python 27EF A—MHUS H8A Pystate_AddModule, HUILMBBRAIGGAACHS HiH €2 A
WER (EWRRAHEL). BT ERSR B QRIS 546 H T PyState _FindModule
O R AL, SRR ECE RN TSI IR BB (ORI R, SRS e
1 S R AR BT 77 AR S RS )
A Al GIL.
JET IR ] O B S IR ] -1
1E 3.3 WU A

int PyState_RemoveModule (PyModuleDef *def)

B THGE ABL B 3.3 iite. MIERERPIRES PR BR i def QUEEAUIEHT G . itk [a] O, 3 6 e iR fu]
-1,

A p A2 #5717 GIL.
1E 3.3 JRHTA.

8.6.3 [Fl{t28 (Iterator) #f¥

Python $2 48t 71l FI AR X R . SH—DRIFIIENS:, EFER __getitem () JFEREEFY
—EAE . SRR — TR IR AR, SR R RIS, R
] A SR AR £ R A
PyTypeObject PySeqIlter_Type
& T HaE ABL PySeqIter New () i [BIZEAUEAS AR BN R AN N BT I R BN E R iter () 1
HZHOE .
int PySeqIter_Check (PyObject *op)
MR op AR Py SegTter Type MIRMIE(E. BERECE RS MIHAT.
PyObject *PySeqIter_New (PyObject *seq)
ERAE: #rah M. & TR ABL IR AL G 0 B AR seq. 24T FNTT FIRAE
5% IndexError I}, #Eft4h
PyTypeObject PyCallIter_Type

& THE ABL HpRSPyCallTter New () Fll iter () PIEMREAINSHIL 2R M2 A0 5 8
I
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int PyCallIter_Check (PyObject *op)
2R op WA A PyCalllter Type MIRMIEAH. BLREE RS MIIIT.
PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)

EARAE: #Bred & BE. B TR ABL R AR IER RS . 2B AN BHL callable W AR AT AT W] DAYE AT
SR LT PE ) Python niH FXT S AR FIER . Z R FE RN — DI H . 24 callable i 7]
&T sentinel IEIT, EACRFZIE.

8.6.4 Descriptor (#iR22) Yk

"Descriptor” JEfHAR Y LB IR, B MR R BLEY 41 dictionary (7).

PyTypeObject PyProperty_Type
J& T 14 ABL [F)# descriptor ZUEIF B4

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
A #reh 4R, B TRUE ABL

PyObject *PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
AR #reh MR, B TRUE ABL

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
AR #reh 4R, B TRUE ABL

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
EMEE: 928,

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
EMEAE: ey . BT RUE ABL

int PyDescr_IsData (PyObject *descr)

WA descriptor Y4 descr $iR )2 — (8 EORHE M IS, S IR B RN 2 — M 7% lER
0. descr Wo/B[Fl—1f descriptor #{4:; [FIG &L imtH2r .

PyObject *PyWrapper_New (PyObject*, PyObject™*)
EARE: Ay LR, B TRUE ABL

8.6.5 Y1 ¥

PyTypeObject PySlice_Type

& T HaE ABL PIR X IRANI SR . B Python 2T s1ice @M FIIRER
int PySlice_Check (PyObject *ob)

MR ob J2—> slice XFZ MR M EAH; ob WA/ NULL. HERRECE & S T .
PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)

EARE: Ay . BT ROE ABL RN G EENIFY XS, start, stop Rl step T2 205 FAE
slice XF G AH N 2% PRI BRI E . X S8 H AT AT —ANER T PASH NULL, FEIXFPE O R FH F None fEH
XN JEPERIE . A0S H A S T ER 4 B R 5] NULL,

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

& T HaE ABL MY A4 slice $ 1 start, stop Fll step 5|5, KFFEAK BN length, KT length W7
YIS R 24 VR R
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Returns 0 on success and —1 on error with no exception set (unless one of the indices was not None and failed to
be converted to an integer, in which case —1 is returned with an exception set).

AT BEAR AT S T ek B
TE 3.2 lRASE TR 2 | slice TS MBS 281 E PySliceObject*,

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)

J& T FasE ABL PySlice_GetIndices () IR B, MY slice 3B start, stop Fil step ZK5|%5,
hf?ﬂ{;f“%)ufl length, FFX5U1 R W BECRAEAE slicelength W1, 8 B ZR G52 A5 E@ Y] —2
(175 AEATH ]

SR ] O, IR ] -1 I HAN BB

i [E: R BN T AT AR KN T B R YR R A X E W R Py s1ice Unpack ()

HiPyslice AdjustIndices () W4HAE, H

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {
// return error

}

SR

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) |
// return error

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

TE 3.2 MU 2 |y slice SIS A2 PySliceObject*,

FE 3.6.1 IRAYETE: U15R Py_LIMITED_API RIEEHIZE N 0x03050400 5 003060000 Z [A] [
H (A3 BFR) B 0x03060100 B 8 K] PySlice_GetIndicesEx () &4 sL I K —1{d H
PySlice_Unpack () fll PySlice_AdjustIndices () W% . S start, stop I step &9 ZHRH.

T 361 Rz #EwEH: % py_LIMITED_APT % & N/NT 0x03050400 B 0x03060000 5
0x03060100 ZA)MIME (NEIFEBFA) W PySlice_GetIndicesEx () NEFMMIEKEL.

int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

& FHasE ABL B 3.7 gz, MY]F W4 o start, stop F1 step BHi il G AR BN C Bk, &% B
¥ KT PY_SSIZE_T_MAX W{EI /DN PY_SSIZE_T_MAX, ErERHLF/NTF PY_SSIZE_T_MIN HJ
start 1 stop {34 K& PY_SSIZE_T_MIN, J#HERMRF/NT ~PY_SSIZE_T_MAX 1] step {3 KK
-PY_SSIZE_T_MAX,

AR R W] -1, IR E] 0
e 3.6.1 BT

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t step)

J& T RUE ABL B 3.7 JaAL. ff start/end PR35 | SARHERIE AP S BEREA TR RE - B HVE I3RS 52
LA ) A — oy Iy KA T 5 .

REYIR K. WEAEE R 2. AL Python {TH5.
1E 3.6.1 BUFTIA.
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Ellipsis %8

PyObject *Py_Ellipsis

Python ff) E11ipsis X5 . A GIEA AT . B2 PA-S AT A HoAl e S —FE ) 5 20065 | T4
B5Py_None —FEJE T HBINI 4.

8.6.6 MemoryView {4

A memoryview X4 C GHINILE 4 K450 BFEA AT DURAE AT AR G BEH B0 Python X4
PyObject *PyMemoryView_FromObject (PyObject *obj)
AR Arag IR, B TRE ABL MFRBEGEMIXHE DAY R A/ memoryview X4, AR obj TR
Zerh X, W memoryview XS FT AR/, B AT AER R, WrlbAe Sihds BT ER)
B/
PyBUF_READ
JT 3 SR g2 o X ) TR
PyBUF_WRITE
JHT 3 SR P 5 22 o X 1 A
PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
EARE: e 4. BT RUE ABL B 3.7 Az, [§H mem V5 R IK)Z S 0h X A —> memoryview X4 .
flags A] VA2 PyBUF _READ B\3# PyBUF _WRITE Z.—.
1E 3.3 BCHT A
PyObject *PyMemoryView_FromBuffer (const Py_buffer *view)
EAEA: #rah e, B TRE ABL A 311 e, QAN &G E P IXE5H view [F) memoryview X
o MTREBHTIGEMIK, PyMemoryView FromMemory () ;2 HErR%L.
PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
AL ey fi&. B TR ABL AUE L X IR R B8 —4> memoryview Xf G contiguous INAF
P (f£°C’ g 'Fortran order ) . QRNAFZIELEN), W memoryview X G458 [ 4G A7, 0, 52 HIH
H. memoryview 5[] ) bytes %4 .
buffertype R] VAN PyBUF _READ BY,PyBUF_WRITE HH—" .

int PyMemoryView_Check (PyObject *obj)
1SR obj 22—~ memoryview X G MR A B H . HHIA ALFE)E memoryview 12, MREUEE S
AT

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
IR 0] 45 7] memoryview [t 2 b I AL AT R A H5 4L . mview #5512 — > memoryview SEfI; 3X A2
WATE IR, RO O, A IR T I AR I8 RS

PyObject *PyMemoryView_GET_BASE (PyObject *mview)
12 [l memoryview Fr B T 0y F ot X 2 W 48 £, B F W R memoryview 0 H R
%ﬂ[PyMemoryVi ew_FromMemory () E‘ZPyMemoryView_FromBuffer () @J@)ﬂﬂ JB_ [M] NULL, mview
W —A~ memoryview SE,
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8.6.7 53 WBYH

Python SZHF “§551 " fER—ISR . BRRYL, AP EEEBSHTI ISR 55—t i s |
g, S MR AT REHAE I D — N R R B ACRE

int PyWeakref_Check (PyObject *ob)

W2 ob Je— A5 BN SR 0 FL(E . R BRI S AT .

int PyWeakref_CheckRef (PyObject *ob)

2R ob Z—AFIUAXTGNR [P EAE . MR EUE 2 S AT -

int PyWeakref_CheckProxy (PyObject *ob)

2R ob Z—MUBEXT GR [P B . MR R 2 2 AT -

PyObject *PyWeakref_ NewRef (PyObject *ob, PyObject *callback)

EARE: Freg 408, BT RUE ABL AR EIXTE ob — 555 HATS . eR AU 2 2k s, E5
AFUER AR 55 B A BER B — A B XS . 58 A ES callback W] DAJE—A~ 8
K, BETE ob WAE SR B HEGE A BN 42— AN e S, BIESS | X RA S . callback
W PAA None B{ NULL, IR ob ANg2— 555 XS, s WH callback A2 v X4 . None 5§
NULL, NZRECRFRE NULL 35| & TypeError,

PyObject *PyWeakref_NewProxy (PyObject *ob, PyObject *callback)

EARE: Frah 8. BT RUE ABL REING ob —A~555 1 FAREXT S . % eRECRE 2R Bl —N 811
51 H, (EARIERIE-— XS A TRER BN AAREX S . 5 - AIES callback T P2
— AR XTS, BT ob BEE AR IR GET: B4 — M S:, BI5S51 XS4
& . callback ] PAA None B¢ NULL, WIER ob A@— 5951 XIS, S AR callback A2 ] F X
4. None B{ NULL, NNZRECER ] NULL 75| % TypeError,

PyObject *PyWeakref_GetObject (PyObject *ref)

EARAE A5 SRR B TRUE ABL RIS ref MIRETIIXTS . ARBET  IXRAFEATAE, R E

Py_None,

i [E: 3% ok BOR [0 85 X5 — Aborrowed reference, X BRIV % 2 TE % X 5 B
M Py_INCREF (), BRAF2 4 ETEM AT G — U 2 B JeiE A i S i e o

PyObject *PyWeakref_GET_OBJECT (PyObject *ref)

EMRAE: R 4B, BT PyWeakref GetObject (), {HEANHEARGI .

void PyObject_ClearWeakRefs (PyObject *object)

B T RE ABL B BCR it p_dealloc ALPRARR N VATE 255951 1 -
BEPRECRF IR A object 1555 | FFFIR X 285 | el REAAAERY B . B AESAl T g i 2 5 iR [ml

8.6.8 Capsule %5k

A KA LEXT G 5 2 5 5 2 [ using-capsules.
£ 3.1 U
type PyCapsule

XAPyobject TREUR—DRUIIOE, &M TFH2RFRGBE (18 void* $84T) ilid Python f{
M ) Hoth C ACRSAY C PRELER . B R RN RIEAE e SR C s R FHEH BB ]
J TEAERIE AT AGE LS AL R A E S B p b b i LY C APL
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type PyCapsule_Destructor
/B T R7E ABL Capsule (A4 & [l RIIZEAL . 7 CATF -

[typedef void (*PyCapsule_Destructor) (PyObject *);

ZAPyCapsule_New () H3REL PyCapsule_Destructor 3% [HI{H f{)iE X o
int PyCapsule_CheckExact (PyObject *p)
MRS HE— N PyCapsule WIRIAEE . IEEEUE 2 BT .
PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
EIMRAE: #ray 408, B TR ABL A — A EEE T pointer ) PyCapsule, pointer Z:% W] DA A NULL,
TER OB — A58 IR 8] NULL.
TAFHS name WPAJE NULL BUR— MR AR C FAFERRYIEET . WIRATY NULL, W45 5 a2 L
capsule £ (B IR ALVFLE destructor FREE )
W2 destructor ZHUAN ) NULL, W24 B B SR PR T capsule £E 0 S ORI .

R capsule B9 AR — R JEM:, W] name [ 249535 E 5 modulename . attributename.,
R AVFHAMBIR I PyCcapsule Import () T AL capsule.

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
B T HE ABL SR HURTFAE capsule H pointer. {ER N E — 5 # H &[] NULL.

name SR capsule FAFAE I A FRTE R —E . WRAFETE capsule HF 4 FRE NULL , & A name
A& NULL, Python i} C B4 stremp () I capsule 4455

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
& F1aE ABL IR FILRAFAE capsule WS BIHTHI AR o FER N BB — > 52 IFIR ] NULL,

capsule A5 NULL trH£$ 2 &R . iX &5 NULL 1R M i A 21k X5 5 fi i PyCapsule IsValid()
B{PyErr Occurred () FiHEE X,

void *PyCapsule_GetContext (PyObject *capsule)
& T HUE ABL R [ERAFAE capsule W2 HI N 30 FERMUNBCE —A IR [A] NULL.

capsule A NULL 'R 0@ @ik X l45 NULL 3R I L85 30 i pyCapsule Tsvalid()
B{PyErr Occurred () FJHEE X,

const char *PyCapsule_GetName (PyObject *capsule)
& F1eE ABL IR FIRAFAE capsule HR BT PR . FERIBIN R E—A 55 IR M) NULL.

capsule B4 NULL ZFR@ AL . XL NULL IR [0 RS A L6l L5 3l PyCapsule Tsvalid()
B{PyErr Occurred () FeHEE X,

void *PyCapsule_Import (const char *name, int no_block)

B FidsE ABL N— IR A3 R IE S A — 510 C MRS name B2 N 4152 B PER 5E
HAFK, $if module.attribute XAk, FHTFFERE N name WS HT 45 H SE A VLRL .

BIIETR [B] capsule [ TS 48 4T, 76K IR B — S8 IR 8] NULL,
TE 3.3 A5 5 no_block NFATATAR 54 o

int PyCapsule_IsValid (PyObject *capsule, const char *name)

B TR E ABL H % capsule j& 7% & — N H M. H K capsule £b A K A NULL, %
#PyCapsule CheckExact (), FEHWAEME—A AN NULL f9484%F, I HHNIBZFRE name £
SZHILE . (& HPyCapsule _GetPointer () T fRUMAN} capsule & FRiEAT LA G R.)

PemEit, R pyCapsule Isvalid () JRIBIEAE, WIXHEMGFEIE (DA PyCapsule_Get kAT
A RRE) BV AR ERAIE 23 B2 o
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MRS RA RO HIEELAE AR FRUGR I HE R . AR E 0. M E—E R 2RI
int PyCapsule_SetContext (PyObject *capsule, void *context)

& T H0E ABL Kf capsule NFRIY_EF SCRRETHRCH context .

SR 00 RIKIG R [ IEBAETF B — R .
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)

& T §a5E ABL 6 capsule WNERIINTHI RSN destructor .

IR ] 00 SRIGISR [ IR E— R .
int PyCapsule_SetName (PyObject *capsule, const char *name)

% FHaE ABL ¥ capsule WEBIAFRBEN name, GNFRAS N NULL, WA FRAGFAE AL L capsule T4 .
WA 2 BIPRAFAE capsule H1f) name ANk NULL, IR &2 8B E .

IR 00 SRIKHG R [ SR BAEFH BB — A .

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
J& T HUE ABL Xf capsule WIS 851 A pointer . $85F AR NULL,
SR 00 RIKIR [ IEBAE T BB — R .

8.6.9 MINY&R

type PyFrameObject

B T2 APL (1F A R Mg tk) - I TROIRDDSRIGRT S C hth k.

BeEER R T T A G

1 311 RIS T AR S R E M A C APLHRSER . 1525 What's New entry | f#1% .
HPAME R PyEval_GetFrame () 5PyThreadState _GetFrame () E3HREL—MXTE .,
T Z% : Reflection 1
PyTypeObject PyFrame_Type

Wik R H2EHL, B 5 Python JZH types.FrameType &[] —X1 4,

18 3.1 RS TE: FEZ RIRA T, IERAUUAE4E <frameobject .h> ZJFH .
int PyFrame_Check (PyObject *obj)

WA obj j&— A Wixd G R [l 2= AE .

A 3.1 RS T FEZ A, R E TS <frameobject .h> Z 50l il
PyFrameObject *PyFrame_GetBack (PyFrameObject *frame)

AR frame Sy —AHMERI .

R Al —A~strong reference, EFE MR frame PATHMEMINIR A NULL.,

e 3.9 BN
PyObject *PyFrame_GetBuiltins (PyFrameObject *{frame)

PREL frame 1Y) £_builtins Jg@{4.

iR [B]— strong reference, HWE5EFRANE] A NULL,

TE 3.11 BUF A
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PyCodeObject *PyFrame_GetCode (PyFrameObject *frame)
& FFasE ABL B 3.10 jaAe. FEHL frame RS
iR [B]—{~strong reference.
i (W) Awh NULL.
5 3.9 BUBTNA.

PyObject *PyFrame_GetGenerator (PyFrameObject *frame)

SREINA ZWI A Ses . MRS E RS, B A RAZ WA A s A o NULL. A4F|
KA, BMEHGRIEE A NULL.

iR [B]—~strong reference, B3 NULL,
1 311 BCHTmA.
PyObject *PyFrame_GetGlobals (PyFrameObject *frame)
HHL frame 1) £_globals J@4.
W& [a]—A strong reference, MWE5HAT] K NULL,
1 311 BCHTmA.
int PyFrame_GetLasti (PyFrameObject *frame)
HRBL frame 1) £_lasti Bk,
IR frame.f_lasti A None Mk [E] -1,
1 311 BCHTmA.
PyObject *PyFrame_GetLocals (PyFrameObject *frame)
PRHL frame BY) £_locals &% (dict).
1R [a]—~|~strong reference.
16 3.11 OB A

int PyFrame_GetLineNumber (PyFrameObject *frame)
% FFasE ABL g 3.10 ez, &0 frame 451 1IEAEHATIIAT S o

8.6.10 [E]4 28 (Generator) ¥t

[EVAE 289 /2 Python I A E BLE)A: 2 EIAR 2% (generator iterator) (4. T30 7 175 1 (E)R € (B A: (A ek =X
IR, MAREHEXIEN PyGen_ New () 8{PyGen_NewWithQualName () .

type PyGenObject

FREAR I C Hif
PyTypeObject PyGen_Type

S{EA: SR (S TR E )
int PyGen_Check (PyObject *ob)

W02 ob 22— MHEAE S (generator) Py HI I ELE ; ob WZHAE NULL. bR A2 € AT -
int PyGen_CheckExact (PyObject *ob)

WA ob AUEE PyGen_Type HIEHE(E; ob WEAE NULL. e & MIhHAT
PyObject *PyGen_New (PyFrameObject *frame)

AR #rag g, HR frame Y B S E) R EH W EVE RS SR G BGE 3 frame 11
2 (reference). 5|#UAAIE] NULL,
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PyObject *PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)

AR AE: HT ey % R&. BN frame W) S B L — A9 B AE S, HP __name_ I
__qualname__ #X[E) name Fl qualname. Ik & BGE —H ¥ frame {2 W8, frame 5] 8t 70 A (E)
NULL.

8.6.11 Coroutine (#%12) ¥

1E 3.5 BOH A
Coroutine P12 HBLEDA async BHET A 4HY o8 00T [ ) P14
type PyCoroObject
JH I coroutine {414 C %5 .
PyTypeObject PyCoro_Type
Hi coroutine 4 {43 HE A AL EW F
int PyCoro_CheckExact (PyObject *ob)
R ob WEIEIZ PyCoro_ Type MIAMEEAA: ob MAURE NULL. R4 AT

PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)

B A ey Hp&. HERY frame Yy {4 2A€ 8 S E) ] 4 —{E BT Y coroutine 4, Hf __name_ Al
__qualname  H{[E] name I qualname. GG — ¥ frame [/)2 B (reference). frame 595
WEAE NULL,

8.6.12 L T EEMR

1E 3.7 BTN
e 3.7.1 HE S

ff§(E): #£ Python 3.7.1 ft, Jiif N304 C APL 2444 WBCH I Pyobject $5EHMIA ZPyContext,
PyContextVar PAMPyContextToken, HIHl:

// in 3.7.0:
PyContext *PyContext_ New (wvoid) ;

// in 3.7.1+:
PyObject *PyContext_New (void) ;

LA R bpo-34762,

KIFRANG T contextvars FHH 2 C APLL
type PyContext

JT 3R contextvars.Context XM C Z5Fk .
type PyContextVar

TR contextvars.ContextVar XRH C Z5H1K,

type PyContextToken
FT 3R contextvars. Token XJ4 ) C 45H4K .
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PyTypeObject PyContext_Type
PR context AN S
PyTypeObject PyContextVar_Type
Z7N context variable ZERUZETN 5
PyTypeObject PyContextToken_Type
7R context variable token ZRBL IR RN 4
RAEUG AR
int PyContext_CheckExact (PyObject *0)
W o KA PyContext Type MIRME{H. o AN NULL. BRELE &M HAT
int PyContextVar_CheckExact (PyObject *0)
MR o KAy pyContextVar Type WIRFEAE. o WM NULL. BLERELE @ 2 MIHhAT
int PyContextToken_CheckExact (PyObject *0)
MR o AR PyContext Token_Type MR EE. o AAIAK NULL. BRI E S BENITT .
RSO R A B R A
PyObject *PyContext_New (void)
EARE: Areg s, BIE—EIIE B SONR . AR AR IE ] NULL.
PyObject *PyContext_Copy (PyObject *ctx)
EMRAE: Arag 2. BTG AR coo BT SOWRIBHEEE U AR A AR RE BUR 9] NULL.
PyObject *PyContext_CopyCurrent (void)
ERAE T Aray SR, BIERYETZAE BT SO P L. AR A AR A R R 9] NULL,
int PyContext_Enter (PyObject *ctx)
K coe PO BIAFERY S BT B R 30 B E 0, MR R -1,
int PyContext_Exit (PyObject *ctx)
IUH B cox BTN SOFRZ BRSO N 4T R R 2487 E S0 Ui IE o, HASHRE -1,
TR R A
PyObject *PyContextVar_New (const char *name, PyObject *def)

AR Frag 488, BIE— N ContextVar X% . 2 name T HRKEEFHIXE N . ES def
R B RSCAR RS EBOAME, B0 NULL FORTEEGAME. R AR, XA EES iR NULL,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
HRHE TSRO WRAEAERRAL BT KL, SR -1, A R HR, TR R B,
HIRE 077,
WERRH] BN &, value $E2 35 B RIHEE . QR ERSCE R RA RS, value FHEI :
o default_value, YNHFE “NULLS;
o var FIERAE, WERRZ NULL;
e NULL
B 7RI NULL, XASeRE IR A5 .
PyObject *PyContextVar_Set (PyObject *var, PyObject *value)

EMEE: B9 28, TEMTIE T SCHUEE var 54 value, R [BIVEFT BAG S BT FESEAT S, B R R R
EERIIR [A] NULL,
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int PyContextVar_Reset (PyObject *var, PyObject *token)

HiTjC’*E' var Ei’JthuEE?b BAEIR ] token {jPyContextVar_Set () #{HHZ BIRPIRES. ILpR%L
BCIIHRE] 0, H AR

8.6.13 DateTime ¥4

datetime BIHFRML T & Fh H WIFI B A XF 52 FE X LE R B2 7T, W AFE AR E’J/J"?‘ﬁﬂﬂlﬂ’@"%jdﬁlﬁ
datetime.h (EHEE NS FREIELE Python. h ), FH PyDateTlme_IMPORT AT D |
VERBAI AR EL — 35 o X R MR E C KRR TN — M E S & PyDateTlmeAPI
W BRI R I

type PyDateTime_Date

pyObject HIX TR Python H X4 .
type PyDateTime_DateTime

PyObject HIXAT RN Python H I [HJ X4 .
type PyDateTime_Time

PyObject MXANTHAUFIR Python f[RIXF 42 .
type PyDateTime_Delta

pyObject XA IR PIA HIINHANEZ [ ZE(H
PyTypeObject PyDateTime_DateType

XAPyTypeObject HSLBIALR Python HIZEAL; &5 Python JZTHIfY datetime.date XFZAH .
PyTypeObject PyDateTime_DateTimeType

XAPyTypeObject MSLHIFE Python H#E}a]2E% ; 5 Python 2] datetime.datetime X
ZAHMF .

PyTypeObject PyDateTime_TimeType
XANPyTypeObject BB Python Bf[R]ZEAY; &5 Python 2 datetime. time X AH .
PyTypeObject PyDateTime_DeltaType

XANPyTypeobject [ SEH &R H WA 2 8] 22 {5/ Python 2541; ‘& 5 Python 2 [f 1Y
datetime.timedelta %2 H[A .

PyTypeObject PyDateTime_TZInfoType

XA4PyTypeObject HISEHIALFE Python X (5 258 ; ‘&5 Python JZHjf] datetime.tzinfo X4
Gl

VA A UTC 6l (singleton) fYELAE :

PyObject *PyDateTime_TimeZone_UTC
[E{E 2R UTC fRF I B, J2E datetime.timezone.utc fHFERIYI:.
e 3.7 BOH A

il iSE

int PyDate_Check (PyObject *ob)

MH ob HPyDateTime DateType 2KHIE PyDateTime_DateType ML T-2EH MR W] BAH.
ANREN NULL. ICRRECE RS IT.

int PyDate_CheckExact (PyObject *ob)
A ob (HBIFIFPyDateTime_DateType, HI[EE true, ob AFHEI NULL, gl k=X — & €7 mah.
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int PyDateTime_Check (PyObject *ob)
W ob KjpyDateTime_DateTimeType M PyDateTime_DateTimeType HJFE/TZRAN] R
M EfH. ob NEER NULL. IHEUESRIAT.
int PyDateTime_CheckExact (PyObject *ob)
R ob P BIEIFPyDateTime_DateTimeType, HI[E{H true, ob ANEE NULL, i4f KX — & €847
int PyTime_Check (PyObject *ob)
IR ob HPyDateTime TimeType 25HIE} PyDateTime_TimeType HJIEATHAEN R W BElH. ob
ANAEN NULL. JCRREE & 2 AT
int PyTime_CheckExact (PyObject *ob)
AR ob (HBRIFIEFPyDateTime_TimeType, HI[EME true, ob AFHEI NULL, &l k=X — & €T mah.
int PyDelta_Check (PyObject *ob)
W ob ShjpyDateTime DeltaType KT8y PyDateTime_DeltaType AT AN IR B BEAH.
ob NREHN NULL. IeRELE 22 AT
int PyDelta_CheckExact (PyObject *ob)
N ob BIEIEIPyDateTime _DeltaType, HJ[E{H true, ob ANEE] NULL. i&{# K= — & &EHITH
B) 8
int PyTZInfo_Check (PyObject *ob)
WM ob PyDateTime_TZInfoType 2 EY PyDateTime_TZInfoType HJIEAT RN IR ] B
. ob Afigy NULL. PLEREE RS M T.
int PyTZInfo_CheckExact (PyObject *ob)
W ob REEPyDateTime TZInfoType, HEME true, ob AfEE NULL, B —E @HATH
.
T B
PyObject *PyDate_FromDate (int year, int month, int day)
EAEE: Freg s, PE-RAREES. . HY datetime.date,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second, int
usecond)

EARAE: Feg 4B, PE—EEEEE. A, H. B, 2. B, MNP datetime.datetime,

PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute, int
second, int usecond, int fold)

EARE: Aray 4. P -EAREESE. AL B B 4. B BURPER fold (KR HTE) 414

datetime.datetime,

e 3.6 ORI
PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
EARME Areg R P EAREER . 2. B MEPPIME datetime. date.
PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
AR Freh SR, M- EAREER . 4F. B, GEPER fold (RpIHTE]) 4T datetime. time.
e 3.6 BUFTIA.

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)

AR A5 R. [P datetime.timedelta Y, FoRFERRKE. B E . W7
FREAL (normalization) PATE A= iU AP BRI RP AL datetime. timedelta YfRCE) #EREE.
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PyObject *PyTimeZone_FromOf£fset (PyObject *offset)
EIE: Hreg %, [ —{l datetime.timezone Y, HAR A MEE ML M offser 51HFIR.
e 3.7 UM

PyObject *PyTimeZone_FromOffsetAndName (PyObject *offset, PyObject *name)
AR Fra %P8, [l —{f datetime.timezone Y, HEIEMMEED ofser 518 FE R, BiFs

tzname name.
1 3.7 BUHA.

— S EMNH B XN R PR EWNE S Y% M @BPyDateTime_Date f $§ H 1 K
(WnMPyDateTime_DateTime) L. ZEURNEE N NULL, HASK A 2KA:

int PyDateTime_GET_YEAR (PyDateTime_Date *0)
M E ARGy, [FIEREH.

int PyDateTime_GET_MONTH (PyDateTime_Date *0)
mIEH Gy, EIERE, 4E1 5 12,

int PyDateTime_GET_DAY (PyDateTime_Date *0)
M, [FEREE, 4E1 5 31,

—LERPR A H IS R G R IR EBE R . SR Z PyDateTime_DateTime W HFRE LM . B4
ARE NULL, If BRI
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
Il /N, [EIE#E%, 1 0 %) 23,
int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
Il {54, [EIEHE%, 1 0 ) 59,
int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
D, [EE#H, 40 %) 59,
int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
Il Ry, [FIIEHES, 1€ 0 51 999999,
int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
[i] 8 fold, [F0 =Y 1 fr1ERE L.
1E 3.6 JBUHT A
PyObject *PyDateTime_DATE_GET_TZINFO (PyDateTime_DateTime *0)
[5]{2 tzinfo (W] HERE None),
£ 3.10 HCHT A

— LRI TR R PSR U BUN R . SR IliE PyDateTime Time WFHTIM P SHARE
NULL, HASKAIA:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)
Il /N, [EIIE#E%, 1 0 %) 23,

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
Il {4, [EIEHE%, 1 0 ) 59,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
W, RS, 40 %) 59,
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int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
mlEAD, EIERE, 1€ 0 5] 999999,

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
[nlf# fold, [(EJ0 B 1 AYIEEEHL,
TE 3.6 GHTINA.

PyObject *PyDateTime_TIME_GET_TZINFO (PyDateTime_Time *0)
[E{# tzinfo (A]fESE None).,
1E 3.10 BCHTMA.

— LU RIS (B ZERS R SR I B . SR AE PyDateTime_Delta tffhHT2RI L. SHARE
NULL, HHASKARL:

int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
PA -999999999 %I 999999999 7 ] 1) & B 2 =X, ] 8 R 8
e 3.3 BUHTIA.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)
PA O 2] 86399 2 ] ity M i s [l (AL B
1E 3.3 BCHT A

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_Delta *0)
PA 0 %] 999999 [ iy HE B 3 [l £ S D
1E 3.3 JBUHTIA.

(] 7 (R4 B {1 DB API {48

PyObject *PyDateTime_FromTimestamp (PyObject *args)

AR ey 4, S —MiEEEIEL datetime.datetime. fromtimestamp () 5| 8T,
ESEEI A1 datetime.datetime Pk,

PyObject *PyDate_FromTimestamp (PyObject *args)

EIMRA: #ag4mE, ST GHEIEL datetime.date. fromtimestamp () 5 HOCA, #ir
[EJe] i #i ) datetime.date HYff.

8.6.14 BFHRTRYIH

AT 8 AR ERE R EZA(E., H iAW -- GenericAlias A1 Union, H 45 GenericAlias /A E
(expose) % C.

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)

& T Fa5E ABL g 3.9 pee. 77— GenericAlias ¥4, Z8[E]AFENY Python [} types.GenericAlias
class., origin Fl args 5|4 EtE T GenericAlias ) __origin__ Bl __ args_  JBVE. origin TEFLEE
B1# PyTypeObject* H args W PAEAE PyTupleObject* B EE PyObject*., MR AN args N2
18 tuple (JC#H), Al HBE.—ERER 119 wple H __args_ @9RE (args,) . Hegifrmd
HIE | Bk A, FrDARNIE origin AN RARBUE], AW E ek . GenericAlias ) _ parameters_
JE G e __args__ tEHEHLENT. (constructed lazily). R, € |5 — {5l SMEI[E] 5 NULL.

PATF 2 M e — 1 43 S 3L ENZ AL (generic) F) 917
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-

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem__", Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

J

L4

BARAI Y class_getitem_ ().
TE 3.9 BUHT A

PyTypeObject Py_GenericAliasType
& FHUE ABL B 3.9 AL Py_GenericAlias () Frinlazpftiy C BE]. %)% Python F1HY types.

GenericAlias,

1E 3.9 BN
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CHAPTER 9

sl RELFNZIE

152 R Python W45 1LELE

9.1 7 Python #i&{t 2 Hi

FE—AHEA T Python [N HARFFH, Py _Initialize () PREWAHIHEATn] HiAth Python/C APT pREZ Hi# 17
s BIAMG HAE A BIRECN & B e 5 &+,

TERIUGAL Python Z i, R PAZZ AT I AR eR &5
o FLE KL
- PyImport_AppendInittab ()
- PyImport_ExtendInittab ()
- PyInitFrozenExtensions ()
- PyMem_SetAllocator ()
- PyMem SetupDebugHooks ()
- PyObject_SetArenaAllocator ()
- Py_SetPath()
- Py_SetProgramName ()
- Py_SetPythonHome ()
- Py _SetStandardStreamEncoding ()
- PySys_AddWarnOption ()
- PySys_AddXOption ()
- PySys_ResetWarnOptions ()
o [FE AL
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- Py _IsInitialized()
- PyMem_GetAllocator ()
- PyObject_GetArenaAllocator ()
- Py_GetBuildInfo()
- Py_GetCompiler()
- Py _GetCopyright ()
- Py_GetPlatform()
- Py_GetVersion()
« TH
- Py_DecodeLocale ()
o WAFMEESS :
- PyMem_RawMalloc ()
- PyMem_RawRealloc ()
- PyMem_RawCalloc ()

- PyMem RawFree ()

# [E: PAF BB A W% fEPy_Initialize(): Py _EncodeLocale(), Py _GetPath(),
Py GetPrefix (), Py_GetExecPrefix(), Py_GetProgramFullPath (), Py_GetPythonHome (),
Py_GetProgramName () MlPyEval_InitThreads () BiVHHH.

9.2 2REETE

Python A 11 5 5 il 42 JR e B P AN Rl RR AN I AL B . X SUAREBRIA R, Ay A TR 5.
M MRIBE— N EARR, AR 2 R BRI AL BlN, b &¥fPy_ BytesWarningFlag %
B 1M —bb &$4Py_BytesWarningFlag K 2.

int Py_BytesWarningFlag
24 pyves i bycearray 15 stx WO byces & o IR IRKTAT 2 W0
Ho
M —b BIHRE -
int Py_DebugFlag
TEAT s (BRE K, T g ) -
i —d $EIEEL PYTHONDEBUG BRI S 838 2 .

int Py_DontWriteBytecodeFlag
WERBCE A AER, Python ALAEF AFABNZLE A . pyc XUF
i -B j#IHEL PYTHONDONTWRITEBYTECODE FRIEB I E .

int Py_FrozenFlag

MAEPy_GetPath () P EBIHUIE R AR HRRE IRIEE .
i _freeze_importlib Ml frozenmain F&)F5 AL G AR
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int Py_ HashRandomizationFlag
AR EREE 4% B PYTHONHASHSEED #il i [Fl— 425 2 e Bk (E 1.

WS N AEFAE, MBI PYTHONHASHSEED FREAS H AAT A A N 5 e A Ffr 1
int Py_IgnoreEnvironmentFlag

ZWEFTAH PYTHON* MMRAS R, il 4N vl fE i &%) PYTHONPATH Fl PYTHONHOME,

Hi -E 8 -1 BEIHEUE .
int Py_InspectFlag

LR ANERE DSBS R T —c BRI, WSTEPITZE AR & e AL B, BIf#
TE sys.stdin IHAE—PZumf 2 utt.

i -1 BETEEL PYTHONINSPECT BHEE 5 G .

int Py_InteractiveFlag
1 -1 BETHROE .
int Py_IsolatedFlag
PARR 05T Python. TERR BB sys . path REANELE A H 8T 1Y site-packages H 5% .
Hi -1 BEIHRE .
1E 3.4 BHIA.

int Py_LegacyWindowsFSEncodingFlag

R % AR Ry AR BAE, W mbes 4 i3RI “replace” A % AL FEAS, 1R & UTE-8 45 % Fl
surrogatepass {5 E H filesystem encoding and error handler

TSRS RS 58 PY THONLEGACYWINDOWSFSENCODING # gt g [E— M ez e I3 E) 1.,
Ezﬁ_l‘ﬁ &5 i PEP 529,
W : Windows,
int Py_LegacyWindowsStdioFlag
MRZIERR N AEZE, WEHH io0.FilelOo AR io._WindowsConsoleIO YR sys FrifEdi.
A PYTHONLEGACYWINDOWSSTDIO M Ar i NIES FATER Il 1.
W2 R W PEP 528,
%Ml : Windows,

int Py_NoSiteFlag

2 site PP A RTINS W EL T35 5% sys . path MHEE. 413 site 2FER G BT AL
S X SRR (AN SRARA il A AT YA site.main (),

H -s BRIHRE .
int Py_NoUserSiteDirectory

ANER H P site-packages HE#INE| sys.path,

B —si®IH., -1 %IAHL PYTHONNOUSERSITE IBH5 & Bt o2 .
int Py_OptimizeFlag

i -0 #IEEL PYTHONOPTIMIZE FRIE4F B E .

R
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int Py_QuietFlag

R 7E RS AR R AN 2R BRI IR AR5 B
M —q BEIERRE

1E 3.2 B

int Py_UnbufferedStdioFlag

ol stdout Al stderr AN S .
B —u I PYTHONUNBUFFERED B i3 5E .

int Py_VerboseFlag

BRI RINAT B — 20T R, BRI A (SCPF4 BN BRI ) . AR T EEET 2, W
AR BRH A AL AR AN SCPFT B 20 B BUAMESTEIR IR AR RS

i —v j#IEEL PYTHONVERBOSE BRIZEB I E .

9.3 MinftFIREIILAFIERS

void Py_Initialize ()

2 T Fa5E ABL #I1G 4k Python fi#REZE . TEi A Python [N HERFH, B 2475 A FH AT An] HeAth Python/C
APL 50 HIW0E s 5505 4 Python w146 10237 T fR/ACE B AME DL o

DORFRIIR AL E M E AR (sys .modules), HAIEEAMI builtins, _ main_ fil sys. B
WA R RS (sys.path). EASWE sys.argv; WHFREWEMHPySys_SetArgvEx ().,
M TR ERFETI Py _FinalizeEx () TGN F) A SHITATMEAE. B IA R BHE;
WA AL I WO £ % A B A iR .

Hil: 4 Windows |, il £ B 0_TEXT 80l 0_BINARY, BCHSAFENM C EATII9
Python fi 13

void Py_InitializeEx (int initsigs)

& T Fa5E ABL IR initsigs 5 1 WZR B TAE 5Py _Initialize () 25l IR initsigs S 0, B
P (55 AL AR R IR, IXFEfR A Python B ] RESMRA AL

int Py _IsInitialized()

% F 1 E ABL Q14 Python MR g E W1 4A 1k, WLREIEAE (E%) 5 HWLEREMRME () . R
Hpy_FinalizeEx () ZJ5, BWERENFRIMMBMEEE|Py_Tnitialize () FRRBHH .

int Py FinalizeEx ()

B THaE ABL B 3.6 AL, fifiiry_Initialize () B BrA WI4R AL AT )5 22X Python/C API
BB, TR BRI Py_Tnitialize () DARAIEHM KRB IIA TS (BT
WPy NewInterpreter () —9). TERAHNEILT, XA Python REAR M HCH T NAF. 2456
WA, (ERFRRIA Py_Tnitialize () BFOLT), SEREAPATEMHRIE. IEHTE TR EEZ
0o WIRAERRAL (RlBr g Bty ) R i BUa e, W E -1,

Bt B RN AR L . AR T AEAy B EHT 8l Python, 1M AN 0 B8 2l B AR A £
MENZSTATM#LPE (3 DLL) finzk Python M4 A I A% F] REA L7 ) 8% DLL 2 Hi AL Python /)it
WP AAF. TERRR Y AR WAF R ) R, T A N AT REA B4R IR Y A7 2 BRI Python
SrBC A AT -

P I8 AT X 0 SRR X 5 10 i 55 2 BTL DU A T 1195 3] - S IO T At o 42
(B R %) sOBERIPT g (R0 __del O J73k) 4. Python B sh Sy RAEIA &
BN, Python fRE &5 i 43 WL A A B N A T REN 2 BRE (PR & LA At , 5 4R 10 ) o
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SIAIEERG] BT o5 B AR ORI 9 AR BT 43 IiC 19 i 28 N A7 AT REOR S 9iRRl . 2R L se g
JR (R0 e A IR 22 B AT AT RE TG YA IR TAE s WURM AL Z MM TPy _Tnitialize ()
Mpy FinalizeEx () $UAI g KA X PG

5|8 F AP RS | #FEAZ FF cpython. _PySys_ClearAuditHooks.,
TE 3.6 BGET A

void Py_Finalize ()

& T FE ABL X —ABERIER Py_FinalizeEx () B FAREA .

9.4 HERSH

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)

M API AR B T 1 F 3 & W24 ¥ ik BPyConfig.stdio_encoding flPyConfig.
stdio_errors, Z:J.Python #1451l E .

WS %R R, W UTEPy Initialize () ZHIVAH . BIGE TARME 10 B A g% i kg 2CR 41
W, HE& X5 str.encode () HHIHIE .

‘B T PYTHONTOENCODING [IfA, F AVHR ARG DAELEFR G SN AE 2 ] 10 A=t
encoding F/5% errors W PLk NULL PAf#i f}l PYTHONTIOENCODING Fl/ak BRAME (B FHAbis s ) .
RIS REAIRE (BULFHMBE ), sys.stderr #i&fliJ]"backslashreplace” 5§ AL LA .
WRWM TPy _FinalizeEx (), WFEFKAMNIZREOAEZ WA Py_Tnitialize () BEEERHA.
R e 0, AR AERAE (BIANTEfRES: Sl it s TR ) o

TE 3.4 BUFTIA.

e 311 i P E .

void Py_ SetProgramName (const wchar_t *name)
& THaE ABL It APT R LR T 10 N a2 B4 EChiR'E PyConfig. program_name, Z:J,Python
S LE & .
WEREIHZ R, N ME R Py_Tnitialize () ZHHHE . EREFERERSFEETH main ()
BRE argv (0] SBINE (FeA A SEFAF) . Py _GetPath () FITT I 28 HAth bR 5 2 60 P B AEA AT
TRERERR AL S A AR AT AT SCER Python 24 THTE. BUAMER 'python' . SEUN 44510 #SAAA#
) — AR EEE R S P AT, HNAERR P PATIIRI AR 2 % A2 k7% . Python fifReds v AR AT AL 7
HIAR LWL ISAFRER N2«
il Py_DecodeLocale () FRAEMFATEH AMESH]—4> wchar_* FAFH.
7E 3.11 fitz =k E .

wchar_t *Py_GetProgramName ()
& T RE ABL RIEIflPy_SetProgramName () WEMBRT PR, SERIAKIAFR. 18 B 745 H 45 1
HASHENE . T E AN B SOHAE.
WEREA N AEPy _Tnitialize () ZHIBEA, WK NULL.
1 3.10 JRAYSETE: AL EAEPy_Tnitialize () Z BRI AFFR 0] NULL,

wchar_t *Py_GetPrefix ()
B Thow ABL R [l & X E LR MM TP E XN prefix. X 2 8 i BT H
M Py_setProgramName () B WFET 44 FRFNHE SO PRI AR B TR 2B 19— R 5 2 22 0 I SR A9 15 2%
B, WRFRFFZFRH ' /usr/local/bin/python', M| prefix 25 ' /usr/local'. R[EIHFHF
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ARG ESAAE ANV HAE . XY T iR Z R Makefile ) prefix A8 & DA NAEdn
ALY configure AN ——prefix 4. Z{H VA sys.prefix 14 ML Python fULAS{H . &
& A F Unix. HiES 0T EE

WA NAEPy _Initialize () ZHIBHA, & WHKHRF NULL,
TE 3.10 RIS : MAEWIIR EAEPy_Initialize () ZHIHEH KR ] NULL,

wchar_t *Py_GetExecPrefix ()

B Thow ABL & [ £ X %M IR H T G XM exec-prefix. X J&  if BT f
M Py_setProgramName () ¥ 'E BIFEF 24 R AL SO IR I AR 5 FIr IR A 1) — R 5 2 24 B0 U AR A1) 5 %%
BV, WRFEF4FRN ' /usr/local/bin/python', N exec-prefix 5 ' /usr/local'. 1R[HH
FAPER IR M ESAE . ARSI . XY T i 29 Makefile H1ff) exec_prefix 47
A RAEIRIFNE 4 configure A ——exec-prefix 8. Z{HWFVA sys.exec_prefix {4
PRt Python IS . B AGEH T Unix,

o MO A S (AT SO AN SE ) 2 2 TR H Sy p IR 5¢ exec-prefix 52
AT prefix. FEHAUP L, PTG IS REZERET the /usr/local/plat - H MM
SRS IR T /usr/local,

RIMEZ, &AM R EIR A, Blanira 24T Solaris 2.x #ER SR Sparc HlLar WL
FAHIE-5, {Hiz4T Solaris 2.x ) Intel #5825 —FF°F-&, 1217 Linux [ Intel HLES 325 —MF-&.
AR RV RGBS [R) 3 2 & A0 GH W A U [R5 . 3F Unix $BER GRG0 CH AR X238
G5 SR 25 | B K R I prefix I exec-prefix @ i% A B L), RS FAE . HEEE R
PEIF) Python FEATAG 2 M, TF-& 1 ((EHFAMS F B 140150 BT 8 i1 Python fit4s! )

Z G T FOAEE A it B mount B automount FEFEAFEF- & LS /usr/local ffijik /usr/
local/plat B RHENRTANE-G BN R SCH RS .

WREANNAEPy Initialize () ZHIBEHA, 75 W[ NULL,
TE 3.10 RIS AEWIR EAEPy_Tnitialize () ZHi#EHHRFR ] NULL,

wchar_t *Py_GetProgramFullPath ()

& THaiE ABL J& [] Python W] $A 47 SCF Y 72 B AR 7 44 K X @ AF A MR F 4 (b b
WPy _SetProgramName () BLE) IRAEFRINBIHIL FBRAT A A R ma TH S5 A0 o [ B9 74 £
RS WA BB, AL sys . executable M PRt Python fCRHEH]

WA NAEPy _Initialize () ZHIMUHA, 75 0¥KHRE NULL,
TE 3.10 JiR ¥ S0 BUE AR EAEPy_Initialize () Z AR R [H] NULL,

wchar_t *Py_GetPath ()

& T RE ABL R I BRAHE R IEE XY 248 (i Likpy_SetProgramName () &)
FACPREE AR BT A A . R AT — R AT A B0 R A TR H SR FR AL PR
FFAE Unix Al macOS 24 '« fi#E Windows 2 ' ' dR I FAF B8 S T76E s VRO AR B
UWHAE. 515 sys.path REEEMRERS S s A EDRAI MR 1L ;B AEERE G i is e OF s w ke
BB ) PAAE SR A 8 R AL

WA N AEPy_Initialize () ZHIBHA, & 0HKHRFE NULL,
TE 3.10 RIS SE: MAEWIR EAEPy_Tnitialize () ZHIHEH R R ] NULL,

void Py_ SetPath (const wchar_t*)

B FHOE ABL g 3.7 paoAe. M AP g ff B 0 T i N A B4 e bR ik B PyConfig.
module_search_paths flPyConfig.module_search_paths_set, Z:JLPython #7144 1LBLH .

BEE AR RIS . WRIREHEPy_Tnitialize () ZHIBEAM, WPy _Getpath () A<
ST B I R IR AR T S U IR LA A . 1300E T 1 — S 4 SRR BT A A ) (57 1) 1 P A
JF etk A Python [I5HL. BEARALIER 24 -6 & B A P20 B, 7€ Unix Al macOS J& '« ' IM7E
Windows & '; ',

186

Chapter 9. #)iaft. RELFLkiE



The Python/C API, [ 3.11.13

XA FEL sys . executable P AT ERBAS (B3 WPy_GetProgramFullPath ()M sys.
prefix fll sys.exec_prefix A5 NZ{H. MR Py Initialize () Z 5B FEN N BT
FBHEA],

fiflpy_DecodeLocale () RIS T LARGE]—A wehar_* F4FHi .
RS RSAENTIRIL ], S 105 m] ATETR 45 S REE -
1E 3.8 JRIBEH: DL sys . executable FHHIFR P IS IR AR, AR CIF4 -
1E 3.1 iRz AR BEE .
const char *Py_GetVersion ()
& T 15E ABL i [H] Python fEREAR I IAS . IRF A A IE 200 745 B

["3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.31" ]

S (B AR IE) M ETHY Python RRUAS s I TEI ) FAF A2 DA RS20 B 1 2 BRI B AR
AT o IR AL R AT RS 1 R ASAT A . P T AN AS AR . (B RFPA sys . version [45 FR{E Python
A
TESHPy_Version Hik.

const char *Py_GetPlatform ()

B T HE ABL RIS FFE-E TS R4F . #F Unix b, X ABRIERSGWN “B o sAohE, %
#R/NEIEA, B ERAS s i, %T Solaris 2.x, B(FK SunOS 5.x, KA 'sunos5'. FE
macOS |, BXf A 'darwin'. £ Windows F'EXFH "win' . REIFFAFERISMIESAAE A A
WAECHAA . Python A% ATi LT sys.plat form FREUZE.

const char *Py_GetCopyright ()

& T H0E ABL IR [ 24§ Python MASHYE 5 BT AFHE Bt

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'’

R PR R 1 FSAT il I A BECH(E. Python fUf T ilid sys . copyright FRIUZ(E.
const char *Py_GetCompiler ()

& FAEE ABL a4 24 B Python AR G462, Rl s o myiEs, fin:

["[GCC 2.7.2.21" ]

R P AT R AR ST B A NAZSCHAE . Python UG AMAE & sys . version %L
fH-

const char *Py_GetBuildInfo ()
2 FieoE ABL 2R A5 56 24 i Python fERERS L0047 515 Fke d HIRAIE ) (5 8, fldn:

["#67, Aug 1 1997, 22:34:28" ]

%EE@??’?%?&W%#&@%; P E AW ABBCHE . Python USRI A& sys . version HERHZ

void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)

B THE ABL It APTRE AR B T 1) N - MU I E PyConfig. argy, PyConfig.parse_argv
MPyConfig.safe_path, %, Python #1451LE H .

WY arge fil argy WHE sys.argv. XEES GEAFRTFH main () REIZLL, KBIFET D0 Y
TR 1) BLPAT A BRI A SO TG AS 2 Python fRRESEXT I 1 P I0AT SCHF . WA BB T IAS, ) argy TR
ST U FAF . R ILBR B ERIRIE sys . argy, WRHER Py _FatalError () K™ HE
WG .
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W2 updatepath 9%, URR LIS ARAE . AR updatepath yARZAE, IR BOEFAARYE LA T SR 18 2k

sys.path:

o WERAE argv 0] HEEA—DBUAMAS, WAL H SRGERT AR BN INE] sys . path (T

« AESUBALF (AL, 5 arge Sy 0 s axgv (0] ASFIEBA A4, WHHEE sys .path 9
TERUM— AR, S IR A LAEE 5 ().

i Py_DecodeLocale () RMMFATEH MFE|— wechar_* AP
HIES A Python #1451t i W PyConfig.orig _argv MlPyConfig.argv .

fE): HHE T IAT B BIAS PASME H 4% A Python SRR EHIK Y AR IFAE A O V4 updatepath,
FEETNHEH sys.path &KE, &0 CVE-2008-5983,

TE 3.1.3 ZHICA Y, AT PAR AR PySys_setArgv () ZJGTEh % —14> sys.path JTE,
B -

[PyRun_SimpleString("import sys; sys.path.pop(0)\n");

1E 3.1.3 JEFT A
1E 3.11 iz BB

void PySys_SetArgv (int argc, wchar_t **argv)

& THiE ABL I APL Uk ) AR M AR - 24 ek A EPyConfig.argy A HPyConfig.
parse_arqgv, Z:0LPython #7145 1LHLH .

BRI T Py Sys_setArgvEx () WA T updatepath 2y 1 BiAF python s 5 shnf 4y 1 -1,
ffiflPy_DecodeLocale () KA FITHRAEE]—/ wechar_* F45H .
FAES R Python #1445 1LBCE W)PyConfig.orig _argv MlPyConfig.argv J{f.
T 3.4 A E : updatepath {EARIT 1.
1 311 i EPE.

void Py_ SetPythonHome (const wchar_t *home)
& T Fa5E ABL It APL YR T FIRa: W M4MCHIRBEPyConfig. home, £ Python #7144 1LELE .
BCEERIAR " home” H 3%, il brifE Python PEFITERIALE . 24 PYTHONHOME T %S HUT 45
O
WS HO 2 48 [0 B SAE P — D ASES R TR, HNATERT AT RO R A7 . Python fi
P P ARG B I AP f P 25
il py_DecodeLocale () KMFMFATH PAMGH]—A wechar_* 47,
1 3.1 RZ EpEE .

wchar_t *Py_GetPythonHome ()

2 FieoE ABL R [ BRIN " home”, k2 Z HIXIPy_SetPythonHome () W PTIEEIE, BETE
BEE T PYTHONHOME MRAR S I 0 N %R AE B RO (A .

W NAEPY Tnitialize () ZHIHHA, 75 N¥KHRF NULL,
TE 3.10 JRIVEETT: BUEWR EAEPy_Tnitialize () Z B AFHRE] NULL,
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9.5 ZEATHLSHEREIM

Python fFREAS AR SE R LA L2/ . N T FF L LARN) Python Ry, WA T — D&)A, FxMglobal interpreter
lock MGIL, 2HIERRNMIERA B2 54 HE L 41D M Python X4 . AISRBCA XA, Bl fa] B A #5241
W] BEAE 2 AR AR P B R: Bin, 4L AR R I AR R R g 5 R, 51RO R R A
HHEIT — KA

P, MR A IR GIL BZAE A RETE Python X4 EATHRAESA ] Python/C APT %, “hy TR A
WY, RS E W2 UIARE (B0 sys . setswitchinterval (). BUHBSAERRE SCIF4SF T BEE A
FEM VO HRAEREL, PAGE A Python ZEAEn] DAz AT

Python fF R S FE— A WPy ThreadState MEIRE WA PR F LR L RBIICREE . 86 12k
A YR A Y B Py ThreadState: BRPME Py ThreadState Get () FFHEL.

9.5.1 \i R RAEPER GIL
REBARVECIL )9 AUE BAT AT fa] BA45H :

Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/O operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

O AN R g Iy — R R e e

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py BEGIN_ALLOW_THREADS JZRHTFF— A Bt m B — AN R ) Je i AS & Py END_ALLOW_THREADS
T P A
b AR T B A T T A AR

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

UL R AR AN - 42 R R BT SR DR 116 ) 24 T ARSI B AR BIUT IR A RS
I, IAAHEBORE 2 BRI F RS ET (53— DA AT AN, RIAREUBF I ) AR A
Bl Jrre ) o IR, PRI LRSI, W ATEAF SRS R B i e i

#HE: T R% VO sREUEREL GIL i WA, (HEAE AT E4J7 17 Python X &I\ KMZITIHE, b
QAT N AF G IR XA TRV E G 48 50 % R B AT AR A o 280k, AE XTI TAE T 4 Bl e A B VE I A
#E z1ib 1 hashlib Fihpt &Rk GIL,
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9.5.2 3k Python G2 rIZ 2

1] & ] Python APL (#ll threading fidR) QUELRRN, 2 H 3R — LA HW LT 2R A
MR IERRY. 2, WR&REEM C U (Blinh BA A SR e = FEeld) , ENmARefa
GIL B3A M W AR G 1

UR AR B LA T Python ALY (XM 202 Fikss =07 PERTER LIy I APT ig—3&53 ), AR/t
Jeill il BUE AR S EAR S (R R S8R, AREHRI GIL, SR i ENIMARRIRETRET, X
FEARA RETT AR BT Python/C APL. SERVA B IRIG, RI Y BEAARESIRE, B GIL, /ot diiik
SHARLEHI .

PyGILState_Ensure () MIPyGILState Release () RIS BN EARMIIIE BAE. M C LR HE
Python [ LAY 7y =40 R

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);

W PyGILState_* S RA 2 RfifEess (Hpy_Initialize () HEIEIH). Python ZF
BEAMORRES: (fPy_NewInterpreter () Q) , HAZFHRAMHHZA MRS PyGILState_*
API,

9.5.3 FHx fork() By FEEIN

A RERER) T — A BE R E U ENTHERXT C fork () WHIMIIIT N TERZEOELR fork () BIFR
girf, M AIRRIT fork 2 J5 R A A fork MZRRRAFAE . X5 EEANAT AL BRI LA Sz CPython [z TIRf P
JIA AT AAR AR A SR S0 o

FUBRER 47 LRRRIX — T SL R R AT A ol oM R AR 5 A 1 BRI AR S 4B, Python 3@ a3 7 fork 22 i
BN 8, IR SR I Rk os. fork () R TXA S, AN, EiRSEE TR
4T lock-objects. FE4JRE R A Python I, %7 Jpyl 1 Python ¥£ fork 2 s 2 J& 75 2 AR ok 25 & 1) b
fn (4 Python) . FF2Lffif] OS TR pthread_atfork () REEMFEFEFIFRE. 1A, Y RBEIRA
Python i}, EAZWH fork () MiAZiE os. fork () GFiR 2|8 H 2 Python H) # JH ml it & S EEEA#E
fork 7 J5 R LKA REE 1) Python IR A A FE8 . PyOS_AfterFork Child() S35\ E B EP,
{HIFR B2 R s .

BrA HAh SARARAF L X — S LR CPython WA THPIRAS MM Z3 G B, os. fork () MLZXFEL -
REWHE R T LIRS e Hfhpy Threadstate MBRVAR A HMPy Interpreterstate
XE . T — mPA K main” A 35 BORFIRIERR, fork () N4 RYEIZ M REAS 1) main” ZLAE FR g0 A, 1M
CPython 4= JRiia AT IR AL LAE FAIIR IR . A2 exec () KEREASSZEIBR ARG DL 2 ME—I Bl 41 .
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9.5.4 Epg API

XLERRAE S C 4 AU TR R A Python MRk it fir 5 I 92 BRI R %L
type PyInterpreterState

BT 2B APT (1A RE PR 25 #R ) . BRGNS ELRBEIILZr RS, BT — Ry
LA I S BT B DA S A — 28 AR H o IS IR A5 A R

RANHJE T A R R AR A S ICATAR T, (HIERRES W NAE . STIF RSB AT 45 25
SRR Bt 2RI SRS, O BN TR REAS -

type PyThreadState
B T2 APL (1B AT E A2 MR) . BRI AR BN LIRS . ME—m A EER 5
PylnterpreterState *interp
AL R
void PyEval_InitThreads ()
B T HUE ABL APATHEATEAFRY 7 e 4R
1t Python 3.6 N H 2 IRA T, BEREISTE GIL AFAER R E
1 3.9 B SETE: R X BIAEA S U AT 4
1E 3.7 RS B R BOAE Py_Tnitialize () P, HILRTEHHEFTHNE.
15 3.2 JRAYSE R BB BE AV FEPy_Tnitialize () ZHIM .
1E 3.9 Rz HEH.

int PyEval_ThreadsInitialized()
B THE ABL W PyEval TnitThreads () B IAMNGRIAER(E. MR BTEARRA GIL i1
UL T WAL, DT T A sl G A B AR AT A T IR N3 APT 8 1]
A 3.7 USRS BHEGIL Ffhipy_Tnitialize () KAIRIL.
1E 3.9 [ & HE.

PyThreadState *PyEval_SaveThread ()
B T RE ABL B4 R R 8 (PR CAED IR AR E B o) NULL, IR Z B AR OF
N NULL). AUARBIC B, NS Hse i C RG] &

void PyEval_RestoreThread (PyThreadState *tstate)

B T AUE ABL BRI R RS B (ISR E QYD) HRFRARIRASON tstate, BLMIA N NULL, QIARBIE
BRI, YT AR A RIRHE 5 R R AR S

i) 243847 I IEAE Fe LA AR AR E F B R B R g% A, B R AE A2 i Python 81 .
PRAT DAZEVE F B R B2 B _Py_IsFinalizing() B{ sys.is_finalizing () REGE MR 2
TEIRAL T e AL T AR v DA G N b TR 42

PyThreadState *PyThreadState_Get ()

BT HRaE ABL RIYFIRARIRGS . SRRSO TG . 4 HPIRES N NULL B, 308 A H—
iR GX AR 55 JekG A 2 75 4 NULL),

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)

J& T e ABL SZHe I L ARIRAS 5 th S 4L sstate (W HED NULL) 43 ARG . Rk s Bilab i gy
Fif HARBOREA -

O KK AR A ARG, T HANRESRAS TR -
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PyGILState_STATE PyGILState_Ensure ()
& THLE ABL B fr 24 Bl £ F2 © 1 45 &F 4 1] Python C API [ /& 4 Python B 4% J&) fif B & 4
2 BOR A& anfr. R 2R K I # SpyGILstate Release () Wi I AH T BC 5k W] DA 3@ 1d
LBEFANRBERE 2R, —Boku, HBELERSIKE | Release() 2 7l 1 4R 58 7T A
IEPyGILState_Ensure () MIPyGILState_Release () Y& 2 (A ] HAh 5 #4240 1% APL, 1
n, RPAIERS#iH Py_BEGIN_ALLOW_THREADS MPy_END_ALLOW_THREADS %%,

R E— Y PyGILState_Ensure () i BT LRBARSHRE 4”7 , I B gl (&
YhPyGILState Release () AR Python &b TAHFEPIRAS . BARAVFEEIATE A, (HiX L8m)40 T A gl tt
= FIR ¥ PyGILState_FEnsure () WEMVE AE D TAREELNTPyGILState _Release () W
FHA A

YRR, ETERARRRREA GIL H-RERS TR LS Python fURS . AT HRNCR T B an i i -

fE): 24IBATHS IEAE IR LA AN LRAR T MR B A 4512 A8, BIREZRARA 2y Python A1 .
ARAT AZE SR BE R S B _Py_IsFinalizing() B sys.is_finalizing () RAREMRAE
TILAL T B LA IR DA S A b B 2845

void PyGILState_Release (PyGILState_STATE)
B THRE ABL R 2 Bi 2K B AT T BE UE. AE L E 2 J5, Python [ R A5 R 5 HAE XT AH
WPyGILState Ensure () WHZ R ((H2E 5 HRAXEH 7 R Ui & R A0, X GILState
API i ffi FH 2 )

XfPyGILState Ensure () WA MU STER—LFE EXfpyGILState Release () WA
FHVERE
PyThreadState *PyGILState_GetThisThreadState ()
B TROE ABL FREURFE M Y4 Al AR AS . A0SR Y i e A8 %A (i i GILState APT JUJ W] DA [#]
NULL. R FLRELESH X NERERE, BIEEA A £ LT B sh SRR . X
FE RIS WKL
int PyGILState_Check ()
WA Y HIRAERFA GIL MR E 1 AR NGRE] 0. PLeRECT ARG AR M AR A . A 4B Python £k
FRESC LRI H4FiRA GIL BB A 2RI 1. X EEE—ANHEIAZ Wik 8. Flande = BT
SCEL AT LR A AR AL, 24058 GIL i 8i E B AT RASS R F 5 A T AU 4V R B A A
LGB AN F AT A
TE 3.4 BUHT A
PATR B9 Z2 45 050 B 38 5 RN AR 2 4055 T E Python PR KA 00 rh A2 7 19 I s
Py_BEGIN_ALLOW_THREADS
& ThaE ABL W ESY Bl { PyThreadState *_save; _save = PyEval_SaveThread();.
HHEE B —MRERES BUH S ERY Py _END_ALLOW_THREADS JEVCHL. A KIEM #E—
HAHeiES 1 3.
Py_END_ALLOW_THREADS
J& T FasE ABL W29 Bk PyEval_RestoreThread (_save); }. BEEMNS—NMEHIEES: B
M5 ZWIH Py _BEGIN_ALLOW_THREADS JVLHt. M ESCAME— 1 HE A .
Py_BLOCK_THREADS
J& THaE ABL X% P &N PyEval_RestoreThread(_save);: BEZMTEA XHAEES
WPy _END_ALLOW_THREADS,
Py_UNBLOCK_THREADS

& T HUE ABL EAEY AN _save = PyEval SaveThread();: BEHTHRA TR SHA &
AR Py_BEGIN_ALLOW_THREADS,
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9.5.5 {KpE API

AV BRECERUIAEPy_Tnitialize () ZIGHAA .
TE 3.7 WS E: Py _Initialize () BUESWIMRILGIL,

PylInterpreterState *PyInterpreterState_New ()

B THUE ABL QI8 —MHR RIS R . ANFRERA R, (HAURA BT I X e
R e A A .

GBS | EFE%FT cpython . PyInterpreterstate New.,
void PyInterpreterState_Clear (PylnterpreterState *interp)

& T HE ABL HEMRAPIRSN PR IrEEE . DR 4 R 1

5B — A S | S RE % E5 ) cpython.PyInterpreterState_Clear,
void PyInterpreterState_Delete (PylnterpreterState *interp)

B TROE ABL SRR IR XN S, ARHIFA 2R MES Y. MREIRRSUL AN Z A
XfPyInterpreterState_Clear () BIVHHREE.

PyThreadState *PyThreadState_New (PylnterpreterState *interp)

B T RE ABL QIR T 4@ MRS RN RIS N R . 2 RRA SN T Z RS, HARGE T
SRS LR BRI AT AGREE

void PyThreadState_Clear (PyThreadState *tstate)
BT HRUE ABL REAFBRESX SR TaEE . DA 2R

JE 3.9 M E T IR EIE S8 PyThreadState.on_delete W, FEZHIRAF, HWEFER KL
HArPyThreadState_Delete () .

void PyThreadState_Delete (PyThreadState *tstate)

B THROE ABL S B RSN S, AT ERA 2R MRS LIRS WM N Z A
XfPyThreadState_Clear () WIHHREE.

void PyThreadState_DeleteCurrent (void)

BB HI RS R & R R . S PyThreadState_Delete () FU, NREFRA &R
. LRSI HHZHIX Py ThreadState_Clear () JHREEE.

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
B THUE ABL B 3.10 paAe. FRHL Python ZEFRARZS tstate (124 Tl

iR il strong reference. QN M4 ETHA TR MR [5] NULL,
W R PyEval_GetFrame (),

istate N[ [E] NULL.

T 3.9 BUHTmA.

uint64_t PyThreadState_GetID (PyThreadState *tstate)
& T RUE ABL B 3.10 #rAz. KL Python KARIRAS rstate [ ME—ZRFRIR AR IRAT -

tstate N A[[E] NULL,
TE 3.9 JRHTA.

PylInterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
J& TR ABL & 3.10 e, 3KHL Python KRR sstate Xof 1 HOFRRERS -

tstate N A[[E] NULL,
TE 3.9 JRFTA.
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void PyThreadState_EnterTracing (PyThreadState *tstate)
15 Python AR tstate HRIB ERFIPERE 2 HT
ffiflPyThreadstate_LeaveTracing () BRECRIKE BN,
e 3. 11 BUF A

void PyThreadState_LeaveTracing (PyThreadState *tstate)
K5 Python ZRERRTS tstate T 9Py ThreadState EnterTracing () PRECEENIEEEFIE:BEHT .

HiEZWPpPyEval_SetTrace () MlPyEval_SetProfile () HER.
TE 311 BT
PylnterpreterState *PyInterpreterState_Get (void)
B FHasE ABL B 3.9 paAe. JRECY B fREgs .
ANSRAFFAE 24 H] Python ZEARIR E N AFAE 24 il AFORE & MUK ¢ 1 Bl B8 UM% 5. ‘B JCiRi& [l NULL,
A I AL 537 GIL.
TE 3.9 BB

int64_t PyInterpreterState_GetID (PylnterpreterState *interp)
B FAEE ABL B 3.7 paAe. IR IR E— D ARIAT IR o A AEAT AT A DR NRF AR ] -1 FH-i B A

Iﬂ%o
VR FH IhA 0 37 GIL,
TE 3.7 BUHTINA.

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)

B THUE ABL B 3.8 jake. iR [ul— AR & BB 7 i . PR ILPRBGR [u] NULL WBEA LA 5
ARG S BRI J5 B R R 2 JB o AN T

XAJgPyModule GetState () B, P RIINYMN ERA MRS CIRAPIREE B
1 3.8 BUFTIA.
typedef PyObject *(*_PyFrameEvalFunction)(PyThreadState *tstate, _PylInterpreterFrame *frame, int throwflag)
TP A R AR 2
throwflag B2t A2 Y throw () JIERMM : WHAEZAE, AL BE 2 Hi 57
1E 3.9 WU SR IR BOIAE Al 42— tstate 12
16 3.11 RIS frame 22 PyFrameObject* I _PyInterpreterFrame*,
_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)
BRI R 4L
1425 PEP 523 “Adding a frame evaluation API to CPython”,

£ 3.9 BHTIA.
void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunction
eval_frame)
BB WAL R AL
12 )i PEP 523 “Adding a frame evaluation API to CPython”
1 3.9 B
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PyObject *PyThreadState_GetDict ()
ERAE: R 2R BT RUE ABL R — AN ATE R A AR L RIRAS S B . R
FR 24 (8 — kA 1 S8 R AE I I AR S o TR0 AT T Y 24 Wi AR S -t ] DAY T e ek
AR MR EGR [B] NULL, DR B AT S i Bl | 5 ELVA 5 1 24 A1 A AT I ) 24 i AR S

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
& THE ABL fE— AR Fb s | K R H . id Z802 AR AR 4t id; exc B2 K FHERE.
B 257 BUED exe B951H] . BT IRRERCA), (RO E IR B O/ C 9 R e . T
WA GIL. IR S B AR ER W E N —, ERRR ) LAE id W Laz[E] 0. ik
exc >} “NULL®, W S7ERRARBAREI RS (WRAEE) . XHALTIRFH.
T 3.7 RIS T id IE 2 EM long 48 H unsigned long,

void PyEval_AcquireThread (PyThreadState *tstate)

8 T 1€ ABL SRIUE R REaR B R 24 A AR BN sstate, "B NULL. BUAAEILZ AIE
PRI . ARZLRRC AR, W2 A EFER.

ME: 5B 4 7T IEAE R A AL I A AR R O 2 5% AR, R ZRAR AN 2 i Python B .
PRa] ATEVE MR B Biffi | _Py_TIsFinalizing () Bf sys.is_finalizing () RIEEMRELZ
TIBAL T B ZAL TR DABE S AN D B R 2

JE 3.8 MWy & TE: B ¥ W 3 N 5PyEval _RestoreThread(), Py_END_ALLOW_THREADS ()
MPyGILState Ensure () fREF—3, WIRAEMRERS IEAE S 2 AV N 2> A 45 4 i A

PyEval RestoreThread () @2—MRAAINH (BIEELARMAVILGIL) HoRHeR%.

void PyEval_ReleaseThread (PyThreadState *tstate)
& T AEE ABL K524 BIRRRIRE B BN NULL R 4 R as il . 72 M2 BBl 98 @ It Han
HI Y BTSRRI o 1state ZHLLBUR A NULL, RSHUHN TH A E 2B AR L B LRS-
RAZ, Wafis—DEar gz
PyEval_SaveThread () j2—MGAW Y (RMELREM AP ) Hm 2P R %L

void PyEval_AcquireLock ()
& T HUE ABL 2RI e R de . BUITE M Z BIC . W& BT A B, 2 i e

132 Rz B E H: MR BN 2 R A R BARAS. W U PyEval RestoreThread ()
B PyEval_AcquireThread().

Wi(E): 243277 IEAE S 2RI AT ER AR R L R BRCRF A 512 e, B AEANJ2 £ Python Q8211
PRl PAEJE IR BZ BifEJT] _Py_IsFinalizing() B sys.is_finalizing() R EMEIEE
AT A R DL R A B 5

JE 3.8 MU Hy B TE: B ¥ ¥ 3 N 5PyEval _RestoreThread(), Py_END_ALLOW_THREADS ()
MPyGILState Ensure () LREF—3, WIRFEMRERS IEAE S Z AV H N > A 45 4 i e

void PyEval_ReleaseLock ()
& T HE ABL BELA R fi R il BUHE b2 Bl L 3

T 32 Rz & E A 0 R SO & R M B RS, W W PyEval_SaveThread()
BiPyEval_ReleaseThread().
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9.6 FRERESEZI

BIRERZHONBIT, VR St A~ FUl Y Python fMRREAS, (HALLEY Saf BURAE R — bR L 2 A —
LR R Z ML RS . TR IR RS —

BT R ARBTG5 R . Bl R UERR E(1) Python fERESE . 5T

R AR, FR A ME— R R SR T LANE S BEE . B ST T R UG (U e A $hA T 9 FLd
L RIB T R A R RGBSR . PyInterpreterState Main () BRECRFIR ol — A& 1A HARES Y
fatts

PRI A i Py ThreadState_Swap () WA iR 2 (M BEAT U0 . AR AT DASE I 7T 51 bR $508 6] 22 A 5%
Bl

PyThreadState *Py_NewInterpreter ()

%?? i ABL Frg— ARy X2 —A ULP) 5840 Python [T . 75 2L

B, MRS A 2T AR R B . ML RS, ARG AR bUlltlnS __main__
fil sys 4. E‘ﬁﬂﬁﬁ%ﬁ%i‘% (sys.modules) FIBIH R KL (sys.path) HEMEH . BRI A
sys.argv ASH, BEEHPRE VO i CHX4 sys.stdin, sys.stdout fl sys.stderr (fid
KT G AR 4 1] A |_J RS2 SO AT o

The return value points to the first thread state created in the new sub-interpreter. This thread state is made in the
current thread state. Note that no actual thread is created; see the discussion of thread states below. If creation
of the new interpreter is unsuccessful, NULL is returned; no exception is set since the exception state is stored in
the current thread state and there may not be a current thread state. (Like all other Python/C API functions, the
global interpreter lock must be held before calling this function and is still held when it returns; however, unlike
most other Python/C API functions, there needn’t be a current thread state on entry.)

PREBBAF AT I AE (1) MR 3

o ST Z BB, fillnpyModule FrombefAndspec (), FFRERA MR AIHI
gafe— AR T SR . U C RIS 42 )R 28 R REFE X LU R 2 [A] 3L

o XTI BRI, BIiPyitodule_Create (), MEREY REBH AR, TSI
I, IR I A (%) FIl. 4R RS A (F) RS S AR,
WIS EEIP DN 37 RAY inic BECR SR, FLLHIIT SR %
RS (T) RIS L S, T AE S SECHUNIZ AMOATH (B L T SCH Bugs and cavears).

EHEX AR TR Py _FinalizeEx () MPy_Initialize () SEATPVIBILERRZ G
E’f/\i‘}”%ﬂj‘}-‘ﬁ?’iiﬂﬁ oL XTIRFMELL, ¥ A initmodule AL 24 BHRIMM. SZHE
PIaA—HE, X EWRE HA C RS AR S e fExX S 2 [ 3L =,

void Py_EndInterpreter (PyThreadState *tstate)

% FFaF ABL Destroy the (sub-)interpreter represented by the given thread state. The given thread state must be
the current thread state. See the discussion of thread states below. When the call returns, the current thread state
is NULL. All thread states associated with this interpreter are destroyed. (The global interpreter lock must be held
before calling this function and is still held when it returns.) Py_FinalizeEx () will destroy all sub-interpreters
that haven’t been explicitly destroyed at that point.
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9.6.1 fHiRfOE &

TR (AR TR %Bz%lﬂ*ﬁ‘iﬁ%%ﬂ@éﬂﬁi%ﬁ%, BT B E BRI RS - 25k,
FURIZH STEAE M os . close () BFEATA AR LR EGEEHL) 2 eN1& BF M. BT (F) iR
£l 1 P o <y v %ﬁb?}“ﬁTﬁE%%E%Iﬁf Tﬁﬂ%ﬁﬁﬁ?%ﬂﬁ%ﬂi%(ﬁ% Y) 4 ey AR R s JE A
Jﬂ:ﬁ;" [E—A> iR T A @ X A T RER IR AR 0 —A (F) MR An 44 25 Al s XA G0 24 S nT gt
i3

7 24 45 I B A TR Z A P B R, YA SEBIERE, PN H IR S R A TR AR
g?gﬁ%?&ﬂﬁ%&mﬂﬁabnﬁffﬁﬁwﬁ (F) fEREAR I L . [FREEE B — U2 Y 24 b 0 L = mT g B aR XTS5 7]
e

BEFEN— USRI RE S PyGILstate_* APL 4560 2 MRMH, i et APT 2 {iE Python 4 7%
WEEEIERFEREEZ AR X R, TR AR T TiX— (B . B SRR A E— X
HAMVLEL PyGILState_Ensure () flPyGILState_Release () WA Z VIR . Mok, X
26 API PA SRR A A Python G178 Ze A2 ] Python AARSAHGY I (U ctypes) FE TR R nT e &> B

1)

9.7 FEi@EH

PRALT ] FARREAS AR Rk Dl F AL o X LSRR R B AR A S R S A E .
int Py_ AddPendingCall (int (*func)(void*), void *arg)

B T AT ABL RF— D eRBUIN A T AREAS AR N BT R4 55 ﬁEIJJHT FFiR[u] 0 FHF fune A ZERE
FEAEF R E RS . RIS, RFR 1] -1 B S BCE AT 5

LB, func 45 FAHHAEBHC arg %ﬁiﬁ@ﬁ%ﬁéﬁﬂﬁﬁo M IERFETTHG Python LR
TSI . (R DR PO

o N TFbytecode B 5
o BLFERFA global interpreter lock (It func W] DA 52 3£ C API).

func WAFAE NIRRT 0, BAER IR ] -1 HECE— AN REEG . func A2PHWRRIEIHIT 7
#/I\j'%"‘ﬂ;‘i_%ﬂ {EAN 2R 4 JRy APRE S BRSO & AT mT B PP W A DB 2 A

PRBIIETT A TR E A ATEARRES, AR R e R R

%T TR R R, WM AR GIL. B0, eREL fune W] RES AR BT IR RERR K A
A

i R MREYRE, RAEARE RGN A H . NREGRIIE func 2R . W 324k
BRI THATIHEN RGN, func FARSHERGV R Z Bigi . HREET AEAMEE C
AL Python ARG . 1EAEAC, W6 H PYGILStateAPI .,

TE 3.1 BUHT A

e 3.9 MU AR BB T AR S PR T, WU R R func FFREECHIE TIREGR PR, AN 2 AE
LRI . BUERE TREREAEA H SR RIS
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9.8 SHTFOERER

Python i REAS M KT I PERE TR T BR B T HARL 7 — SSRZ A S . EATRI BN TERE T . Il
Ao T A

XA C 3 1 FLVFPERE 70 BT B B A U 5 8] 1] Python JZZRRY AT X RAF R BOIT8 , B REEIEIT C sR%X
T BT HRAEAEHERAA 2 XA O VPR DR R IR R R A, HF ELIn R B R B 5 i A
F5 Z A H 1) Python 225 R B R BSCH 25 A A 1]
typedef int (*Py_tracefunc)(PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
ffi HpyEval_SetProfile() HMPyEval_SetTrace() Y W W IR B B % i 2% A&, %8
— NI S RAEN ob 1% ib 45 MW & BCW X 5, frame 2 5 F F M KM WX 5, what
% % w®PyTrace_ CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace C_CALL, PyTrace_ C_EXCEPTION, PyTrace_C_RETURN B{PyTrace_OPCODE W [

—A, 1M arg FREHHT whar 1A :

what H){& arg Ha X

PyTrace_CALL BREPy None.

PyTrace_EXCEPTION sys.exc_info () REWHFHEER.

PyTrace_LINE ,E'\zEéPy_None.

PyTrace RETURN IR ET 25 R O MR, B AR R B0 R [B] NULL,
PyTrace_C_CALL IEYE‘»E]H% LZ@‘&X‘T%D

PyTrace_C_EXCEPTION IFXEHBREOTE.
PyTrace_C_RETURN IEFEVEH BRBCT 4
PyTrace_OPCODE E’\zEéPy_None.

int PyTrace_CALL

24505 — A R R YR B R B, B ) — AR R T 2% H R 45 Pyt race func BN
what JE2 ({H . V5 7E R ET R 2R SEAS bR R 28 AU 1 G DA 2 B i DR R e R 1 B4 it o 50 1)
Python Py AL P HIAN -

int PyTrace_EXCEPTION

Y ARG KL Py_tracefunc BN what JEZ M {E. AEALBESEAT A0 5 35 05 2 )5 5 Fft
what F{ER T 11 R B, TEDLZ 5% 57 R S PO EAE AR AT . MUK AR 2 S WAk
T2 Python FETT I, W] JH 1A [0 8 b HICKF B 57 3 AR AR [ B3t U BRER e B4 2> Bl Bk 28
FFs HERE TR ATFEEAT

int PyTrace_LINE

M AT T AR R 45 Pyt racefunc WAL (B A SE LT HTERE0 1) what JTEZH){H.
B PAEI R £_trace lines ¥l O fERAMIRBLEE

int PyTrace_RETURN

A A RIRRR B NHE 5 Pyt race func BALH) what TEZHIME.
int PyTrace_C_CALL

B—A C BRI BA L 45 Pyt race func B what TESHI{H.
int PyTrace_C_EXCEPTION

M—A C REG | KR EI 4 Py_tracefunc AN what TEZH1H.
int PyTrace_C_RETURN

M—A C RELR I L 45 Pyt racefunc B what TEZH1{H.
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int PyTrace_OPCODE

YD H R R P TI L S Pyt race func BREL ((HASLEHERE TR B0 19 what TEZHY{H.
TEBNTE OL T F A PR EUILEETERA W LS £_trace_opcodes Bl 1 K HL

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)

1 BB 43 BT 2% PR BN func. obj TE S X54E N — AN TE S 46 4% R L, B W] PAs2 4F 7 Python X
SN NULL. Q05 RE 0 Ar R B 7R B e R3S, WM EE ALK oby (5 F A [ 1) (B0 RF 42 flk—
ATy R L W AEAE AL B X T BB 20 B bR BORFEF X R Py Trace LINE PyTrace OPCODE
MpyTrace EXCEPTION PASMAFIA B IEF AT

HH S sys.setprofile () HEL.
V5 05 B AT GIL

void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)

PR EEPR RN func. XEITPyEval_SetProfile (), DRAITET HRERREL B T40 5 SR A
VEWM G, (BRI SHHM C BREC A RS i PyEval_setTrace () YT
AR BB B U A S8k Py Trace_C_CALL, PyTrace_ C_EXCEPTION B{PyTrace_C_RETURN {E
K what FEZFH .

s sys.settrace () B,
L 2 A JE A GIL .

9.9 BRI IBIZH

X 28 R B A R ORI TR
PyInterpreterState *PyInterpreterState_Head ()
AR IR AR SR [0 51 Ay I R AU SR ATk o
PyInterpreterState *PyInterpreterState_Main ()
A ] AR IR SRS 42 o
PyInterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)
MR RS AR NS G L 51 R PR 0] interp 2 JEH) R — 01
PyThreadState *PyInterpreterState_ThreadHead (PylnterpreterState *interp)
TR SRR interp F RIKH) AR A SR PR R 10 55— > Py Threadstate MR RE .
PyThreadState *PyThreadState_Next (PyThreadState *tstate)
MHE T [Al—APyInterpreterstate MRMLBREN GBI FI R IR M sstate 2 51 F—T.

9.10 ZREXRHMEMTIFF

Python i FEAF R AL U XM R FE A HUAE ¥ (TLS) WRIZ P SHy, BEX T2 A TLS S HE T T 6 2% DA SRR
Python |22 [{) AL A HAF-i APl (threading.local). CPython [{J C Z4% API 5 pthreads £ Windows fiif{
BERARL: A — A LR AR A R BOR R A AR K> void* fH.

L X S iR AR R RFEE GIL: B4R E 8L .
THYEE Python . h FAELHE TLS APL W], /RFEZALSE pythread. h i A4 ML i
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il X2 API jEFR AR Sk void» (MEALBE NS BRI, ARFEE A O BCAREE AT, Wk voidr A
fliX5A PyObject*, XELREHALKTEAIIITE | T EERAE.

9.10.1 & ZELE#(i& (TSS) API

51 TSSAPI ;2 T Hitf{ CPython fi#REas HH LA TLS APL R . % APLGEH— D HiApy_tss_t A2
int RFTRLMEH

15 3.7 BT

hs%:

”A New C-API for Thread-Local Storage in CPython” (PEP 539)

type Py_tss_t

PHGREHI TR SARRAVRA, HE SCATREAOUT M2 TLS S, I HEA — M RoR IR RS
MINES B AR AR A A

WK E X Py _LIMITED_API W, fuiFHPy_tss_NEEDS_INIT $ATIHZRAESHED .

Py_tss_NEEDS_INIT
KNG R Py tss_t AARIRIIAES . THHERXANEA S HPy_LIMITED _API 3 5E L.

HESE

Py_tss_t WEIEN, Tﬁﬂ%f’) LIMITED APIJ% Y A R AT, AR SRRl T R A 5
A P IR AN Y PR B B A ] REF S i

Py _tss_ t *PyThread_tss_alloc ()

BT A ABL g 3.7 gaAe. RIA—AN S5 Py_tss_NEEDS_INIT WIEHE RS HIEME, 5
B 3% 7] NULL,

void PyThread_tss_free (Py_tss_t *key)

BT ABL B 3.7 WAL, FEE R Py Thread tss_delete () PABRARAT AR 6 B Y 22 R o i As o
BRI ER i Py Thread _tss_alloc () FABCRIZ E R key. TR key Z40h NULL X
R TCATATHRAE

iE): BRI key FAE M — AN BAS e . AR 240 key HEH NULL,

Bk

XLERELTES: key ANV NULL. I H., QRS EM Py _tss_t MRBPyThread _tss_create () Flhafk
WPyThread tss_set () flPyThread_tss_get () AT REE R E XTI .

int PyThread_tss_is_created (Py_1ss_t *key)
B Ti o ABL B 3.7 jg AL mH 45 F WPy _tss_t B i i has been initialized by
PyThread_tss_create () %&%}Jﬁﬁ%U‘ULEP/\ElF%ﬁ

int PyThread_tss_create (Py_tss_t *key)

B THRUE ABL B 3.7 w2, A iR A — A TSS PR IR 0] B0, AR key Z 10045 ) A (AR
WPy_tss_NEEDS_INIT HIRAIIHAT AR AR E LY. BEeR BT EAH [ i BB R - AEC Wl aail
5 R R A AT A48 AR 57 RIS S [m]
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void PyThread_tss_delete (Py_tss_t *key)

& T HE ABL B 3.7 mae. HH5—A> TSS 4 DASEAE AT A st S iR A IR (L, TR n 1) 4
RSB RAIRR . CHSRA AT AL Py Thread tss_create () FHRPAIUG . LR n]
PATETR] — AN B AR - (EAE—A> C R S5 iy o 8 1R Te sk

int PyThread_tss_set (Py_tss_t *key, void *value)

& FRdE ABL B 3.7 mae. iR I BAEARFR WA —4> void* [H5 Y HILAL P HY TSS M K. &1
ZREEA — N void* [HIMSLMT

void *PyThread_tss_get (Py_rss_t *key)

BT RasE ABL g 3.7 pide. iR Y pT AR v 5 —A~ TSS B0 LY void* [H. AR UFTLBEH A S
AR IR (E N [0 NULL,

9.10.2 L IEAMTEE (TLS) API

£ 3.7 W2 A BEE: e APL E 922 42 % % 7% (TSS) AP FITIUR.

fiE): XA APLHUARASCRFIE A TLS R T JCiEpe & 256 int IR U Rm~F& . TERFEF& L,
PyThread_create_key () L HLRIE—ARMORE, I HHAD TLS R BAEX R LRI

i BB AR, SRR A A AR AP,
int PyThread_create_key ()
& THiE ABL
void PyThread_delete_key (int key)
& THiE ABL
int PyThread_set_key_value (int key, void *value)
& THiE ABL
void *PyThread_get_key_ wvalue (int key)
& T 1€ ABL
void PyThread_delete_key_value (int key)
& T 1€ ABL
void PyThread_ReInitTLS ()
& T 1€ ABL
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cHaPTER 10

Python #13& 1L EL &

1F 3.8 MUH A

Python 1] DA ffi Py TnitializeFromConfig() MIPyConfig %% ¥ K 3k ¥ 4 tb. & W DA
Py PreInitialize () MIPyPreConfiqg MR IE4

A PRI 5 5

o Python it 5w A% Hl 1) Python, HATH5H M Python ZEBl. BItN, HEARMM TS
TP TRCE Python.,

o @& HeE A HH T4 Python fix AR W AT . B4 Python 5 RS IF K. Billn, HEA B2
%, LC_CTYPE i5 5 KIS B AL H AR ST E S A P2 .

Py_RunMain () eRECRTHH K4 5 7 il i) Python A&7 .
2 W.iInitialization, Finalization, and Threads.

hz%:

PEP 587 "Python ¥J &1Ll .

10.1 3GHI

5 il 1Y) Python [ 7R 152 2 ARG Az 1T

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);
config.isolated = 1;

/* Decode command line arguments.

(€ & )]
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(R E—1)
Implicitly preinitialize Python (in isolated mode). */
status = PyConfig_ SetBytesArgv (&config, argc, argv);
if (PyStatus_Exception (status)) {
goto exception;

}

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto exception;
}
PyConfig_Clear (&config);

return Py_RunMain () ;

exception:

PyConfig_Clear (&configqg);

if (PyStatus_IsExit (status)) {
return status.exitcode;

}

/* Display the error message and exit the process with
non-zero exit code */

Py_ExitStatusException (status);

10.2 PyWideStringList

type PyWideStringList
Hi wehar_tx FRFHAE ISR
MR length JyARZEAE, W items Wo/AN K NULL F H A “FAF R 0 ) NULL,
Tk
PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
¥ item FRINE list
Python 25U T e A6 A TSE 18] FH H BRI 4«
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)
Bt item i N2 list 1 index (\ H. .
R index KTET list K, WIKF item TS NE list
index W K TET 0,
Python W50 AT B A AT 0] 1 B 4
St IR B
Py_ssize_t length
List K JF,
wchar_t **items

SIETIH -
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10.3 PyStatus

type PyStatus
FEAERIIR R BCIRAS Bl IR EGR IS5 IR
XFFAER, B DA A IR C R R
St B
int exitcode

B, 4y exit () FISEL

const char *err_msg
BT .
const char *func
T AR R A A4 R, ATRASH NULL.
AIERS R KA
PyStatus PyStatus_Ok (void)
FEI.
PyStatus PyStatus_Error (const char *err_msg)
QR RSNIDEI R A7 P
err_msg ANW][E] NULL,
PyStatus PyStatus_NoMemory (void)
WA LRI (AR ) o
PyStatus PyStatus_Exit (int exitcode)
PAFE A2 BB H A ASIR Y Python,
AL TR ZS 1Y BRI AR
int PyStatus_Exception (PyStatus status)

K& R 2B WY WOy EME W R LA gL B 6w A

HPy_ExitStatusException(),
int PyStatus_IsError (PyStatus status)
BERBEIRL?
int PyStatus_IsExit (PyStatus status)
ERRETIRI?
void Py_ExitStatusException (PyStatus status)

A status — M BHENEH exit (exitcode) o W status J&— A5 AS NFT EBVES 014 5T
WE—NIEFR G EERE . I PyStatus_Exceptlon (status) MIEZ(EE A BB

ftiE): fEHB, Python YFAli i E PyStatus. func %, MAIELRASHIEEIILH func 4 NULL.

Hi i
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PyStatus alloc (void **ptr, size_t size)

{

*ptr = PyMem_ RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

}

return PyStatus_Ok () ;

int main(int argc, char **argv)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception(status)) A
Py_ExitStatusException (status);

}

PyMem_Free (ptr);
return O;

10.4 PyPreConfig

type PyPreConfig
T H 4 1k Python HYZ5H 14 .

FT A AL T ST e B R
void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)
i1t Python B & RWIIRACTSCHCE o

void PyPreConfig InitIsolatedConfig (PyPreConfig *preconfig)
L I & B E RIS RC

LR R B
int allocator
Python PAE4) Bt 44 Fi:

PYMEM_ALLOCATOR_NOT_SET (0): /NEiZAS AR A2 (5 F 2RI
PYMEM_ALLOCATOR_DEFAULT (1): ZRiAN G455,
PYMEM_ALLOCATOR_DEBUG (2): ZKiAN A4 B 22 M8 iX 4T .
PYMEM_ALLOCATOR_MALLOC (3): ffi | C JFfy malloc () .
PYMEM_ALLOCATOR_MALLOC_DEBUG (4): #Efil{# F§ malloc () Pf#siRiX 4T .
PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc 1 %42 %

PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc 1 742 22 BifH78X 4 F .

IR Python 2 £ f —-without-pymalloc # 47 E & ] PYMEM_ALLOCATOR_PYMALLOC I
PYMEM_ALLOCATOR_PYMALLOC_DEBUG ¥ Ak 37 .

ALY i

FH#%: PYMEM_ALLOCATOR_NOT_SET,
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int configure_locale
Ff LC_CTYPE i & DItk H P B i 5 K
MRET 0, NMP¥fcoerce _c locale flcoerce c_locale warn WM AEAHN 0.

w5 Fllocale encoding .

BRINME: & Python LB N 1, TERRESHCEH N 0,
int coerce_c_locale
WEAREET 2, A C il XK.
WERAET 1, M LC_CTYPE 17 75 IR 1 H2 A5 R 24 48 i e 46t .
5 Fllocale encoding .
BN 1E Python it Bl -1, TERRESHCEH A 0.
int coerce_c_locale_warn
WEAREAE, WISTE C i 5 DA R il e i A 5 4
BRIME: 7E Python L -1, FEREBELE H2h 0.
int dev_mode
Python JF A8 =: 2 PyConfig.dev_mode,
BRIME: 72 Python Bl -1, FERRESAHA 0.
int isolated
fEEtEs: W PyConfig.isolated,
BRINE: 7E Python B30k 0, FERRBRUTR 1,
int legacy_windows_fs_encoding
WAL 0:

o ¥PyPreconfig.utf8 _mode #[Fl 0,

e #PyConfig.filesystem_encoding #[F) "mbes",

e ¥PyConfig.filesystem_errors flE) "replace",
WG4k | PYTHONLEGACYWINDOWSFSENCODING [ EAS B{H .
{#E Windows T[], #ifdef MS_WINDOWS ZZW[#%HlF Windows % @ 1thd .,
W 0.

int parse_argv

WNIEE(E, Py_PrelnitializeFromArgs () fllPy_PreInitializeFromBytesArgs () ¥
PASH R Python ffdT iy 04T SE MR 7 ST H: argv 280 20 24755

BRIAMH: £ Python Pl 1, FERREECE o 0.
int use_environment

fli ] IEAS=? 2. PyConfig. use_environment,

BRIE: £ Python i H2ky 1 TMITERR BELE H 2k 0.
int ut £8_mode
WhAEZAE, WJE A Python UTF-8 5.
Wt X ut£8 Ay AT PYTHONUTF S IpBEAS Bk 0 B 1.
W5 LC_CTYPE 5 KA ¢ 8 POSTX AN 1.
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ERINE: £ Python it & H ok — 1 TiAE R B HECE R 0,

10.5 {E PyPreConfig fi#)i&4t Python

Python Y HIHI 4R 1L

o % Python N7 BiLgs (PyPreConfig.allocator)

o Mi’® LC_CTYPE i 5 X1 (locale encoding)

o 8 Python UTF-8 #ix{, (PyPreConfig.ut f8_mode)
MHI TR E (PyPreConfig KA f4E¥E _PyRuntime.preconfig 1,
T 10) 44k Python i) bk %5 -

PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
MR preconfig L E K K] 45 4L Python.

preconfig NAJ[E] NULL,
PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char *const *argv)
R preconfig THRECE A HIHI4H 1L Python.
WA preconfig Hparse_argv ARG argy fr 21755 (FA7H) .
preconfig R][E] NULL.,
PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int arge, wchar_t *const *argv)
R4 preconfig THRLE AR HIHI4H 1L Python.
W2 preconfig (iparse_argv HAEBEINGT argy Gy 217550 (FEFHFHR)
preconfig NH[[F)] NULL,

VT EMNE# HPyStatus_Exception () MPy_ExitStatusException () AL B (4FiREE
H).

Xt Python it & (PyPreConfig InitPythonConfig()), IS Python &My FT& 80146101, IBATE
FiwItaik Python LML # AT QAT S 4L, BN SA gt XS ECE ™ L. B, -X utfs fy
AFTIETURE I H Python UTF-8 AL,

PyMem_SetAllocator () R[{ffPy PrelInitialize() ZJ&G. Py _InitializeFromConfig() Z Hi#k
P80 PAZE 3 B 2 LN Vﬁﬂ%ﬁ MR PyPreConfig.allocator #% N PYMEM_ALLOCATOR_NOT_SET
WIR[HEPy_PreInitialize () Z AiPEH .

g pyMem_RawMalloc () iX#£H) Python VAT 4B bk £UAS BE#E Python Fil4] 45 1k 2 wif 6 FH, 1 B 4% 9
malloc () fil free () WKL L REAEN . Py _DecodeLocale () ANRELE Python A 454k 2 B9k v H o

{2 T ) 4 A oK S5 AT Python UTF-8 B 31

PyStatus status;
PyPreConfig preconfig;
PyPreConfig InitPythonConfig (&preconfigqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfiqg);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

I3

BT 1)
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(R E—1)
/* at this point, Python speaks UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.6 PyConfig

type PyConfig

8T RIS T RCHE Python BT S RS54 o

TESERE, WMAEH PyConfig Clear () BB E MNAT

SERRTTIR:

void PyConfig_InitPythonConfig (PyConfig *config)
Wt Python Bz & KA IRAECE -

void PyConfig_InitIsolatedConfig (PyConfig *config)
I [ & B E ORYIIR BB E .

PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t *str)
¥ TE A str #E DI E *config _str,
TETEIFA 4745 10 Python.,

PyStatus PyConfig SetBytesString (PyConfig *config, wchar_t *const *config_str, const char *str)
i Py _DecodeLocale () X} str MATREAGH- K45 ik B %] *config str,
TEFLIFA 4745 14 Python.,

PyStatus PyConfig SetArgv (PyConfig *config, int argc, wchar_t *const *argv)
WAL SEFAFERBIR argy R AT LATSHL (config Hargv JHG).
T EEIFA 4745 1€ Python

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int argc, char *const *argv)
HRAEFHTH 53R argy WE Ar SATSHL (config Margv I . filPy_DecodeLocale () X547
FREAT R o
TEBEIFA 4744 10 Python.,

PyStatus PyConfig SetWideStringList (PyConfig *config, Py WideStringList *list, Py_ssize_t length,
wchar_t **items)

V- Si FAFER A 3 list 12BN length F1 items .
FE B TR A7 44 1L Python.,
PyStatus PyConfig_Read (PyConfig *config)
BHUITA Python i .
EEVIRH T BRI
Tl SR A A PR S BB SO T34 4282 & (5B, 4 Python 3.11 IR,
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PyConfig_Read () MR @M PyConfig. argv B —K: HESEMENT MG, PyConfig.
parse_argv ¥R 2. 11T Python ZHURMPyContig. argv PRI, FILMHTSEMK
20351 AR e 0 AT} Python 17

TESFERFFR 4745 1 Python.,

15 3.10 lURSE R : PyConfig. argv ZHIAER KPR —IR, TESBNTEG, PyConfig.
parse_argv ¥l 2, RFHPyConfig. parse_argv T 1 WA KERSHL.

1E 311 RS TE: PyConfig Read () AaMITRFTAEA, WILLEPyhon s5128 A FHIHHF
B RASHEHRES Py _InitializeFromConfig () ${UAM .

void PyConfig_Clear (PyConfig *config)
PRI & A A

WA B K Z R PyConfig 7 B 70 4744 1 Python, FE3X i 0L, Python Tii 41 4G 1k it &
(PyPreConfig) ¥§PAPyConfig R Eft. MR B S5pypPreconfig MFEKE & T, Bl
WAEVHH PyConfig JrikZ Mgk E

e PyConfig.dev_mode

e PyConfig.isolated

e PyConfig.parse_argv

e PyConfig.use_environment

Ak, AR T PyConfig SetArgv () BPyConfig _SetBytesArqgv (), WAL E FHAh
ZHTH R, AT B BOR T 7S50 (Wi parse_argv HAEE(E).,

XLy VR UR 2 EA T PyStatus_Exception () Ml Py_ExitStatusException () HAbBH
S (B REGR ).
gL
PyWideStringList axrgv
MAITB4: sys.argv.

ffparse_argv W H 1 5 PA5 i@ Python fifE A Python iy 47 S HUHA W 9 7 KX i trargv B
Margv F#|E Python Z44.

WMRargv A=, MSEM—NE TR sys . argyv IRAAFAETT HIKIEAR 2.
TEF%(H: NULL.
HiZorig_argv b,
int safe_path
WEREETE, Py _RunMain () KFEHBINE sys . path FFLGEM— AT RER L AR A2
o MRargv/0] T L"-m" (python -m module), WHHYME TAEH .

o GIREBITHIA (python script.py), WEMBIANHS. WRRFFS8HE, WA
SHERE.

o TEHAMAFLL T (python -c code Ml python), RFFM—DEFAFE, XFRUH TIEHR.
Wit P Ay 4 TIEIUM PYTHONSAFEPATH FREAR R E N 1,
BRIAA: Python FLE H12k 0, [RESHCE TN 1.
TE 3.11 BGHT A
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wchar_t *base_exec_prefix

sys.base_exec_prefix,
THRR{E: NULL.
Python 341280 & B—3B5 .
wchar_t *base_executable
Python B REA] AT/ sys._base_executable.
A _ PYVENV_LAUNCHER__ IS4 ENE.
14 NULL WM PyConfig. executable WH .
THRR{HE: NULL.
Python 35128 B B—8B4
wchar_t *base_prefix
sys.base_prefix,
THBE: NULL,
Python 4122 & H—#R4 .
int buffered_stdio
MHBZT 0 Heonfigure c stdio NAEZEH, MZEF C R stdout A1 stderr M.
WL —u TR PYTHONUNBUFFERED MIEASEHXE N 0,
stdin 4R LAZEARATTIT
THEE: 1.

int bytes_warning

WRET 1, WK bytes B bytearray 5 str ##f7HE, ¥ bytes 5 int TR &
g

WRKTET 2, WHEXLIEN 5K BytesWarning 524 .
1 —b Ay 4TI T Y
W 0.

int warn_default_encoding

WEAAEEAE, WHE io. Text IOWrapper (il BRIAGmALAE R 4 th EncodingWarning %4k, 3
&1 274 i0-encoding-warning.

H#: 0,
1E 3.10 ORI

int code_debug_ranges
WEARSET 0, MIEEHAEACHS R R G R BATMISML . I HLAE AR S D (2 BT B [l i ic
jfiid PYTHONNODEBUGRANGES HIEAFHHIl -X no_debug_ranges Ay ik & M 0.
BRAE: 1,
1 3. 11 BRI

wchar_t *check_hash_pycs_mode

EHIE T AER . pyc XHRERUEFTA: ——check-hash-based-pycs A& TiEM {E
B
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* L"always": Joif'check_source’ BEFRAYE I T2 HP R PSCAFREA T v B IE o
* L"never": BT MAEN pyc A AN .
e L"default": FTMZ(EN pyc H1H check_source’ BN E F 15 Uik LK -
V% : L"default".
Z: I, PEP 552 "Deterministic pycs”
int configure_c_stdio
WAHERME, WECE C ARk
o ¥F Windows H1, ¥ stdin, stdout I stderr | 3% & — #FH#R, (O_BINARY),
o MM burfered stdioZEF2E, NEEH] stdin, stdout il stderr JiRHIZE 0] .
o« W interactive HIAEZ(E, WIS stdin FI stdout FAyFEgEnrh (Windows F1{X [ stdout).,
BRINE: 7E Python FLE o4 1, TERRBIFECE A 0,

int dev_mode
WA AEFE, WEH Python FF A
i -X dev &I PYTHONDEVMODE MlaAS i BN 1.
BRIME: 7E Python L0k -1, TR B#EHh 0.
int dump_refs
FE4i# Python 5| 7
SN AETAE, WAk B A TEIR TS AR R
Ff PYTHONDUMPREFS IR E R E N 1.

EHE T Py_TRACE_REFS 2455k Python 451k : Z W, configure —--with-trace-refs
HE T

W 0,
wchar_t *exec_prefix
LRMAMTT-E 1Y Python SUAFAYu 1% & H SKAIZH: sys.exec_prefix,
TEFRA{E: NULL,
Python 351z B & —HB5 .
wchar_t *executable
Python i ds P AT —HEHI U R ZERT 142 sys . executable.
THRR{H: NULL.
Python 354280 F —FR53
int faulthandler
J&= F faulthandler?

WME-HAEE(E, WAEEshE A faulthandler.enable (),

BRINME: 7 Python Bl -1, FERREEL(H N 0,
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wchar_t *£filesystem_encoding
M A e b4 X, sys.getfilesystemencoding () »
FF macOS, Android F] VxWorks _F: BRIAEH "ut£-8",

£ Windows  F: Bt A fF O "utf-8", sk F W0 HpypPreconfig
Hlegacy windows_fs_encoding NAEZEEMMEH "mbes".

FEHA V-5 _ER BRI IEAE
o« MM PyPreconfig.utf8_mode NAEZ(ENIFHF "ut£-8",

o 5 Python #5iM|%| n1_langinfo (CODESET) FEHH A ASCII #8452, 1M mbstowcs () &
A Hrh A X AfRS (% Latinl) DA "ascii".

o WIH nl_langinfo (CODESET) R ZSFAFEMHH "utf-8",
o YEHAMSEILS, ¥ Hllocale encoding: n1_langinfo (CODESET) [HZ55H .

1 Python JHZI, Hifhs U4 PR LA Python Zefif il a4 k. Bilfl, "ANST_X3.4-1968"
Frpi i "ascii”,

Z filesystem errors K.

wchar_t *filesystem_errors
LA 551724072 % sys.getfilesystemencodeerrors () .

FE  Windows F: BF ik fffi I "surrogatepass", B #H Wl HPrypPreconfig
Wlegacy windows_fs_encoding NAEE(ENFE ] "replace”,

TEHAES F: BOAEH "surrogateescape”.
SCRRHAE DRAL P -

e "strict"

e "surrogateescape"

e "surrogatepass" (U FF UTF-8 4%
Z L filesystem _encoding B .

unsigned long hash_seed

int use_hash_seed
BEBLAL Y G Ay B BT
Wi use hash_seed %, WXE Python JEEhINFEHLESRE— b T, HZMhash_seed.
Hi PYTHONHASHSEED Ff}sAF Eil & .
BRINIY use_hash_seed {f: 7F. Python ixU R R -1, b BN h 0.
wchar_t *home
Python 3= H3%.
Wk pPy_setPythonHome () BN, W2 HSHOR A NULL R E .
H PYTHONHOME M BEA5 RHH
TEFRA(H: NULL,
Python $512BC 5. i N—EB5) o
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int import_time
W AERE, WA TR T BE 3T -
J#id —X importtime EIiAIl PYTHONPROFILEIMPORTTIME MBEAS K E N 1,
HE: 0.
int inspect
TEPATHA B Ay 2 2 JFHEA L B A

WERAT 0, WRIARAS: MEANNEE SRR A S T -c TN, fEATIA a4 )5
HEASETEMIR , BIEEAE sys . stdin FRIEIE AR AL,

i -1 A TR TN . A2 PYTHONINSPECT MR/ o dE s ENh 1.
TR
int install_signal_handlers
%% Python {55 AL PR ?
BRAAE: 7E Python BEUR ol 1, TERRBSET 0.
int interactive
WERKT 0, )ﬂﬂF‘)ﬂﬁEﬁz‘if (REPL).
H -1 A AT AT
W 0.
int isolated
WERKT 0, T Bl s A
« ffsafe_path WA 1+ AEAE Python [ FHETER AL e AR mBTAINE] sys . path .
o ¥use environment $EFE 0,
e ¥user site_directory ¥R 0: NENEH gk s H g sys .path,
« Python REPL A5 A readline HAYEAZ HAL/RATH S BRI\ AY readline il .
~I TR E N 1.
BRINE: 7E Python BixUrohy 0, FERR BRI 1,
Wi R PyPreConfig.isolated,

int legacy_windows_stdio

mhAEEE, W HEH i0.FileIo % io._WindowsConsoleIO fEN sys.stdin., sys.
stdout fl sys.stderr,

N5 PYTHONLEGACYWINDOWSSTDIO a8 Bl i MAESS FAFER NN 1,

{YAE Windows [FR[f. #ifdef MS_WINDOWS Z20[#% T Windows & J& 1 1CHg .

i 0.

5% PEP 528 (Ff Windows $5 1 & A% = B il UTF-8).,
intmalloc_stats

WRAERAE, WIHER 664 Python pymalloc 19 752 2 (ISR

] PYTHONMALLOCSTATS AR Bk BN 1,

AR Python /2 I ——without-pymalloc #t T #ATHE & NZEIK-9E Z 0 .

TH#%: 0,
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wchar_t *platlibdir
FEFEHFLR: sys.platlibdir,
H PYTHONPLATLIBDTR MliAs i &,

BRiAME: B configure —-with-platlibdir % 9 3% B[ PLATLIBDIR % [W{H (ERA(H:
"1ib", ¥F Windows | 0J°5 "DLLs"),

Python 35128 5 g AN —H84) o
1 3.9 BUFTA.

£ 311 iy 5 5 H AT Windows FR S8 H % ZZ 0 % CLARE PR AR, i H T DLLs F.
Ak, HTARENEE R, WAL M AEAR A 5 A A A AR b, AR B0

wchar_t *pythonpath_env
B R4 (sys . path) J— ] DELIM (os.pathsep) 7R TFHFH

i PYTHONPATH FREAS B HE .

THRR{H: NULL.

Python 3451252 8 i AWI—HR40 o
PyWideStringList module_search_paths
int module_search_paths_set

PP R P4 sys.path.

i ®module_search_paths_set % F 0, Py _InitializeFromConfig() ¥ #
Rmodule_search_paths H¥fmodule search_paths_set %N 1.

BRAME: 25513 (module_search_paths) fil 0 (module_search_paths_set),
Python 354280 F —FR5
int optimization_level
I -
« 0: Peephole ffifb#s, ¥ _ debug__ &N True.
e 1: 0, WS, B __debug_ ¥ N False,
o 20 L, KBRSURFAFER.
i -0 A TIETIE . X E N PYTHONOPTIMIZE A B(H.
HE: 0.
PyWideStringList orig_argwv
%45 Python A PUTREF I JFUIR AN 24T 5803 sys.orig_argv,

WMHforig argv |FNEH Hargy R@— M HEEEFHFRATE, PyConflg_Read () %%
BN argy ZH{Bargv ¥ Forig argv (MR parse_argv NAZ

HiE&argy WRAMPyY_GetArgcArgv () %L,
BRIME: 255,
TE 3.10 JEGHTI A
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int parse_argv

it ar TS H
Ei%ﬂ: 1, WPASH ML Python f#dT iy S AT S MK T Kfftrargv, HMargv HE Python

PyConfig_Read () HRELAfENTPyConfig. argv Z5—IK: HESHMBNTEMG, PyConfig.
parse_argy FECA 2. BT Python SHURMPyConfig. argy Iy, BILAHTZHIIK
2 IR R TR AT A Python 2ET7 .

BRAME: AE Python BEXTR N 1, fERREELT N 0.

TE 3.10 fREVETE: BE R B 4PyConfig. parse_argv T 1 B A SfEPyConfig. argv %
£

int parser_debug
fiEpr s IR . AARORT o, MFTHFRAT SRR ) ([T £ 58, BT g ik i) .
i) —d A TIETEY . %) PYTHONDEBUG MR AR i {f .
B 0
int pathconfig warnings
WERAESE, WAV AREL B AR DRk B stderr H1o QERSET 0, JUHIH]IX 2L
BRIAE: AE Python BUF o 1, FERABSHGT 0.
Python $512B0 & 5 AR)—FP50
A 3.11 Wiy 8 5 PR d F T Windows.

wchar_t *prefix

LM T 15 19 Python SUIFAY3 i % J8 H SR HIZE: sys.prefix.
THFR(H: NULL.
Python §542MeE H—3H850 .
wchar_t *program_name
M TRtk execut able FIFE Python FJ ik A9 ] LI B H B i 6T AR 7 44
o WM Py_SetProgramName () CEVEA, B HHSEL.
o ¥F macOS |, R#%¢H T PYTHONEXECUTABLE FRIEAN £ & FH & .

ﬁﬂ%’ﬁﬂzXT WITH_NEXT_FRAMEWORK %, 4iXE | _ PYVENV_LAUNCHER _ FASE7E &I}

Haiie

o WRargv B argv (0] W HANZEN M E.

o A0, 7E Windows XM L python™, FEHAF-& FXRFEHA L python3",
TEFR(H: NULL,
Python J54Z2Me E # AB—3R5 o

wchar_t *pycache_prefix

A7 .pyc XS ABH H % sys.pycache_prefix,
il -X pycache_prefix=PATH g ikl PYTHONPYCACHEPREF IX FREEAN ik H .
W5 NULL, N sys.pycache_prefix $#%i% A None,
THFE: NULL,

I3
of

\
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int quiet
SN, WRAT 0, WIHEACTIRGN FRE Python IR SR USRI
1~ i A FRUA AT
R
wchar_t *run_command
—c AT IEIYAH .
HPy_RunMain () ffiH.
JEFRA{E: NULL,

wchar_t *run_filename

W AT AR 4 AMLE —c B -m BTNy 917240 BEaWPy_RunMain () BREUHE
iE

B, XF 44T python3 script.py arg Ef#BN script.py.
Wi R PyConfig. skip_source_first_line j3:IH,
JEFR{E: NULL.
wchar_t *run_module
—m AT I -
Py _RunMain () [
TEFRA(H: NULL,
int show_ref count
TEIR R | A
it -X showrefcount iy TIEIIIXE N 1.
7 2L Python il 43 it (WA E X Py_REF_DEBUG 7).
FHE: 0.
int site_import
TR A site fE?
WRSET2, AR FIAEm, SO0 5 A DA S 7 A 1 5 0l A G 1Y sys . path #244E.

WERPASS Eé;)i’@?f/\ site BIH BEAE X SU A (QRARA SR Ml A ik BE 454, T site.
main () pRZ

It - A A TR E Y 0.
sys.flags.no_site &gk Nsite_import BUZJGHIE.
THEE: 1.
int skip_source_first_line
WHAERAE, Wk Pyconfig. run_filename JFIYHE—47.
TS A AE Unix X8 4! emd. X244 DOS %@ B 451
-x AT AT E N 1.
FHR: 0.

wchar_t *stdio_encoding
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wchar_t *stdio_errors

sys.stdin, sys.stdout fl sys.stderr BZit& X gmmis 48R (H sys.stderr Fi4

ZAH ] "backslashreplace™ 45{RAMTHES ).

WMHRPy_SetStandardStreamEncoding () B#VEA, WYX error 1 errors Z5{4 A NULL I}

P EN].
{4 PYTHONIOENCODING M3 AR 5 AR 25 ) & {d .
BRAgmaD g :
e MR PyPreconfig.utf8_mode JAEZ(ENIH ] "UTF-8",
o FEHMAFR T, i locale encoding.
BN RAL HAS -
e JF Windows I : {#iff] "surrogateescape",

o« MM PyPreConfig.utf8_mode NAEF(H, BiF W% LC_CTYPE &5 X A"C” 5§
NfEF] "surrogateescape".

o TEHAMREH TN "strict",

int tracemalloc
J& H tracemalloc?

R RIEEME, WERESIBHEH tracemalloc. start () .

i1 —X tracemalloc=N fy24Ti%%i Al PYTHONTRACEMALLOC MIEAF ik B .

FRINME: 7 Python il -1, FERREALHH 0,
int use_environment

i AL Y

WERETE, W20 A

1 —E BB REN 0.

BRI 1E Python [ H > 1 MiAE R B HCE H > 0,
intuser_site_directory

WSRARZAE, WERFH ol i H SR A% sys . path.

WL s F T Ay AT E N 0.

Hf PYTHONNOUSERSITE HdaAr % BN 0,

BOAME: 7E Python B2 1, fERE KT 0.

int verbose

"POSIX”

FEAB . AIRRT 0, WK ARRINHS AT — MR, Bon BRI 8 (SCfF4 5

WERIER).

If greater or equal to 2, print a message for each file that is checked for when searching for a module. Also

provides information on module cleanup at exit.

H —v A AT TS .
Set to the PYTHONVERBOSE environment variable value.

B 0.
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PyWideStringList warnoptions
warnings BT EE LS IESRAET, PMKEIF: sys . warnoptions,

warnings BLHDUAE R BIFE RN sys . warnoptions: fgJi—"PyConfig.warnoptions 4%
HR A warnings . filters W — M & HIPRREHEE (R ML) .

W AT 25 HAE R B warnopt ions W, B DA Z R .
PYTHONWARNINGS PRSFAS Bt al i TR IS 53T Wl DATRE 210, HFPAES () 2B
CNNIEREEET B

intwrite_bytecode
WEREET 0, Python FFALSATEFAPBIN TG A - pyc .
iHid B 4TI PYTHONDONTWRITEBY TECODE MIEAN 4 B M 0,
sys.dont_write_bytecode &¥WIGL Hwrite bytecode BUJGHIHE.
BURA: 1.

Py WideStringLi st xoptions

X TR RE: sys._xoptions,

NN

Wnkparse_argv NAREAH, Wargv ZHCRF LA H AL Python AT iy 4T SO R By sCBHENT , I Margv
"1 Python 244

xoptions PEHF ST AL E HABED : S0 —X Ay S THE5
TE 3.9 5T : show_alloc_count FEOHEE.

10.7 f£f PyConfig #1151t

H T #1461k Python 1) R4 :
PySiatus Py_InitializeFromConfig (const PyConfig *config)
M3 config FL B R W UH 1L Python.

TR T EN® M iPystatus_Exception () MPy_ExitStatusException () AP HE (4R H
).

il 5 {di H T PyImport_FrozenModules (). PyImport_AppendInittab()
B Py Tmport_ExtendInittab (), WaAZAE Python i %] 454k Z 5. Python #] 4k 4k 2 i % & = 4 A
‘BT Wk Python ¥ Z K W1 UG Ak, WWAHERE X W] 454k Python Z Fi il Py Tmport_AppendInittab ()
B{PyImport_ExtendInittab().

MHIECE (PyConfig KA R1EfE PyInterpreterState.config 1,
BB A FRE R

B

F

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_ InitPythonConfig(&confiqg);

/* Set the program name. Implicitly preinitialize Python. */
(BHET—H)
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status = PyConfig SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) {
goto exception;

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto exception;
I3
PyConfig_Clear (&config);
return;

exception:
PyConfig_Clear (&configqg);
Py_ExitStatusException (status);

(M L—H)

WA Pl S B UCHOARCE., BERCE, ARG E SR R 311 BUTE, WESEHEvnite
HIASBOTR, NIICTA M BCE S A B2 . AETR B0 3R A 2 RS E AL AT BRI S8 in A R AR

Az

PyStatus init_python (const char *program_name)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&configqg);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception(status)) A
goto done;

/* Read all configuration at once */

status = PyConfig_ Read (&config);

if (PyStatus_Exception(status)) A
goto done;

/* Specify sys.path explicitly */
/* If you want to modify the default set of paths, finish

initialization first and then use PySys_GetObject ("path") */

config.module_search_paths_set = 1;

status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/stdlib") ;

if (PyStatus_Exception (status)) {

goto done;

}

status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/more/modules") ;
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HEHEE—5)
if (PyStatus_Exception (status)) {
goto done;
I3

/* Override executable computed by PyConfig_Read() */
status = PyConfig SetString(&config, &config.executable,
L"/path/to/my_executable") ;
if (PyStatus_Exception(status)) {
goto done;

I3
status = Py_InitializeFromConfig(&config);
done:

PyConfig_Clear (&configqg);
return status;

10.8 FRSECE

PyPreConfiqg _InitIsolatedConfig() MIPyConfiqg InitIsolatedConfig() HRESHZE—IEHE
HeRf Python 5 R GERE EIHFK . B, f Python i AZIHAS N LT o

ZRCEAE 2N R EA R, IR T3 (PyConfig. argv FEASHHRIT) MMt sl H k. C
PRI (BN stdout) Al LC_CTYPE ifi 5 KICIFRFFAAL . (F 5 A BLERIFA DB

TRIC BT AR 2l P C S R ff i AR AR W B A . B ORIE E T Py Config. home DAREG T EEERINM IR
[

10.9 Python g &

PyPreConfig;IniththonConfig()%ﬂPyConfig_IniththonConfig()i%iﬁé?@ﬁ%**fﬂﬁ%i%ﬂ@
f#— 7455 L Python # A H & X Python.

IS BN A TS HCR BN THCE Python, 1M 4 Ja) g B8 545 20

BEPR B MR LC_CTYPE £ X5, PYTHONUTFS8 #l PYTHONCOERCECLOCALE MIEAS 8 C &5 X
3544 (PEP 538) fil Python UTE-8 izt (PEP 540).

10.10 Python (B EHEIE

pyConfig % ZA M T AN B 7B
o BRAZBCE R
- PyConfig.home
- PyConfig.platlibdir
- PyConfig.pathconfig _warnings

- PyConfig.program_name
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PyConfig.pythonpath_env
LEITAEE S TR 1

- PATH B2 &8 TR P 1 5 B8 12 R H PyConfig. program name)
- _ PYVENV_LAUNCHER_ _¥@k&ssaif

~ (¢ PB Windows only) ¥ J} % HKEY_CURRENT USER #I HKEY_LOCAL_MACHINE
I1%)”SoftwarePythonPythonCoreX.YPythonPath” Il | %) i il 7 /¥ H 5% (FE d X.Y 25 Python X
).

o BRAENCE S B

- PyConfig.base_exec_prefix

- PyConfig.base_executable

- PyConfig.base_prefix

- PyConfig.exec_prefix

- PyConfig.executable

- PyConfig.module_search_paths_set, PyConfig.module_search_paths
- PyConfig.prefix

mAREDH - H T BT R WK E, Python Fi & U 5 BK AR BC ORI OB OR KB WP
Bt W HBmodule search_paths_set % F 0, Wlmodule search_paths ¥ # & = FF
Hmodule_search_paths_set ¥k E N 1.

T A IR T AR L BT PASE 2T S ERA S AR B R A B AT RN S ey
WA HEIRE . WHE module_search_paths_set #{i% A 1 W module_search_paths &g -NE &
B IEXFEMRT, module_search_paths B A& s .

Ffpathconfig warnings &A 0 PAEFETH SRR AC BRI & (R Unix, Windows N2 iC AT 4
)

M base_prefix Bibase_exec_prefix FERIE, BN MMprefix fllexec_prefix B H
{8

Py_RunMain () MlPy_Main () ¥EH sys.path:

o« MR run_filename BB HE— ML __main_ .py WAKHEZ, WES¥run filename ¥y
% sys.path fFFk,

e YN isolated N2

- WRRE T run_module, WAFLHIHFENME] sys . path TPk, ARTCIE SRS HI H A
PATAL A A o

- WEPREE T run_filename, WIRFSCHEZARYHSRESINE] sys . path Fk.
- MM, WA PRI INE] sys . path 71k,

WM site_import HAEF(H, W sys.path Al site HHMEM ., MR user site_directory AiE
FAH ELA F1HY site-package H SEAEAE, W) site HibRENEH P site-package HSEFINE] sys.path,

B AR O T DA ISP
e pyvenv.cfg
e ._pth X4 (Fl40: python._pth)
e pybuilddir.txt ({{ Unix)
WRAFTE . _pth U
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e Wisolated #EF 1.

e Muse environment FEF 0.
e Wsite_import F&EN 0.

o Wsafe path#FEF 1.

__ PYVENV_LAUNCHER___ fIEZAs el Tk B PyConfig. base_executable

10.11 Py_RunMain()

int Py_RunMain (void)

PATE AT LB P EW M (PyConfig. run_command), IAS (PyConfig.run_filename)
B (PyConfig. run_module),

TEBRIE BN AR T -1 5, Wiz T REPL,
G, 2454k Python 3R [ — A L4 exit () BREAIE HURES .
EZ @ Python B3 BF— A Py_RunMain () TER BT 15245247 H 2 X Python 7R .

10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argv)
£ Python ¥ F IR G AT SHC 1, RIUX LS AL,
BiE&HPycConfig.orig _argv 8.

10.13 SHERMIBLFAFEE API

RN ANIFAAEE APLG AT ZHrBewilatl, Eae PEP 432 B 04 :
o BT WIIRIEBTEL, B/ MERYEAS Python™:
- WEZEA;
- WESF:
- INE TR
- sys BHUGH PR (B4 sys.path MAFFFE) .
o 7 FE WIIRAERT L, Python #5E EWIIHAL :
- A RLE import1ib;
- NSk R
- LREAE T AL PSS
- SERM sys BLHIIRIL (Bln: B sys.stdout fil sys.path);
- JAJf faulthandler fl tracemalloc ZEn[EINEE;
- FA site B
- A
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FLAERT APIL:
e PyConfig._init_main: WK N 0, Py _InitializeFromConfiqg () ¥HE “RZL" #IIELH B:
{5k
e PyConfig._isolated_interpreter: if non-zero, disallow threads, subprocesses and fork.
PyStatus _Py_InitializeMain (void)
BEA B WAL B, SE Python WG 1L .

1E Bl BrBIAS ARG, WASHIE import 1ib bR ph 2 ¥ Hade “H2” BrBoWE A .
X A RE SO VFAE Python H g il Python PAZE 55 B 54 282 5, Wl RESZe%E H E LY sys.meta_path FA
ar A TS

It may become possible to calculatin the Path Configuration in Python, after the Core phase and before the Main phase,
which is one of the PEP 432 motivation.

Rl BrBOTIA FERERYE S X — W BT A RZ AT A2 Rz a] R i R BEE I . 1% APLBRIC N
AT ER e Ui APL ] DARBIN $18 PhoEs R B B 2Bt i@ 1 2 38 APL,

e oL AN C R WA BEZ Al 1T Python ALY 73 fil:

void init_python (void)
{

PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig (&config);

PyConfig_Clear (&configqg) ;

if (PyStatus_Exception(status)) A
Py_ExitStatusException (status);

I3

/* Use sys.stderr because sys.stdout is only created
by _Py_ InitializeMain() */
int res = PyRun_SimpleString(

"import sys;
"print ('Run Python code before _Py InitializeMain', "

"file=sys.stderr)");
if (res < 0) {
exit (1) ;
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);
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cHAPTER 11

ACliEEREIE

111 @28

fE Python v, PIFEAS BRI 8] — AU 5 BT Python X AEWRLETI R FAA HE (heap) o 33X ANFAA 1) & B H
WIFEI) Python 1 A% 3235 (Python memory manager) ik, Python PNAFAEHEASA N F WAL R AL FEA Fh B A5
TR BT Y A, andbss. Ay, ALy .

TERNRIZ, — IR WA e asiid 5 5 E RGN TFAS B S, B ORALAT Sk Py SR G 0 25 () R ATl T A
5 Python HH KM% . TEIIRNAF T FC AR BEAS b, JLAXI SR B 2 BOge e Al — M oz dr, HF AR fions
G RSB R ) N BESEG . Bl BR RO A A By SOR R T2 45 H . ool a,
BB R A 5 R ANE 5 S AR AL . PR, Python PYAFAS PRERF— L8 TAR M HCEA X 45 E 73 T
. (HE RS FAERAA HERTE R Nz AT .

Python Hfi N AFAYATBIE ARG R AT, PO BB PRI, RIVBEAATT 200 B A5 1) i N AL 77 B 0 54
BE, PRBIX— s+ %, Python X G HAt A GE o X Y i 25 8] 73 C 2 th Python P78 SRS % 7 il 1 A
SCR§HR S Y Python/C APT ek A THY -

T R NTEREIR , R RAE KA %R ) C e pR BT L i BR R % Python %42 dEATHAT, X 26K
BAldE: malloc (), calloc(), realloc () Ml free (). X F-FE C M Hl#FI Python N7 HLEE 2 [R] )
B, 5I™EER, XRBTENZH TARKER, HFERRSELEE, B2, RO PAL A
C JEA BiLas R B ) B i B AR N A7, A R Bl

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/O */

if (buf == NULL)
return PyErr_NoMemory () ;
...Do some I/O operation involving buf...
res = PyBytes_FromString (buf);
free(buf); /* malloc'ed */
return res;

EXAHITH, VO G XN Rg i C R L Ab B . Python IWAFAS Bl R 2 5 T M AR W45 HHR
GV RIE 8
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SR, AERZHBAGOLT, AL I 5T Python HESRIYECIIAF, [H4 )54 /2t Python Py £/ BRI AY -
B, 2 RRE B C %5 BTN QISR BEAT RIS UK. (2T Python HEFY 75— A~ JHL i 2 5 2k
i@l 4= Python PTG K B N7 2R o BIBEBTRERAG A A 430 MU T B . o B2 1 H Y
5 A B A7 R 22 45 Python A7 3 5 RELL AR R 0 L A7 o JIT I B O 1 D0 SR I 1 fok TRLE, A
FEENGOUT , Python PAFFAE LAt T B 22 fill A SO A0 A RO BRAE BRI, DAY S 25 S8 LA 1 11458
fFe TTERGE LA I BT PR C RS RCds, O VO Geah XAy By A7 58 42 A2 Python £
ARAHE

hzE:

PRJiAE Bt PYTHONMALLOC AJ 4 JiI e i ¥ Python T JH 9 753 il -

FR5EAF B PYTHONMALLOCSTATS W] DA SRAEAE U AN 2 A1 5 P T pymalloc X5 KIRIHT Bl pymalloc 7 74
fie 3% ST EdE .

11.2 5yEc2diaE

A A EE R B R T = AAFER ARl 2 — (WPyMemAllocatorDomain). XSEIARZE TR K
AYBRTRNS , HAORTE H AT T A AN 2 T A AR SR AR 2 A e ) LR A A Bl R 2
SEPRANAT, (TR E A, ATATE e $RBN— KRR A A o A R PR B T 45 i Y 43 e R BGR
B NAE, U TSR H i (B R IEERIMEE) . B, AR ARFPyMem _RawMalloc () iRIAH)
WAEH T43 L Python X152, BFKipyobject_Malloc () &M NAEHTEZHIX.

AN BLI I e

o JRbRIR: T O AT X BE AT, 2 E A SR B AR G oy B e EL 2 o de vl ATE SO GIL (1
UL TIEAT. WA IR K H RS

o "Mem” J: ]2 Python Zeut X HIE ] N A7 Gt XM BN AF, 0 B HA AR GIL . NAFELE T Python
TAA HE

o XA TR T Python XERHYNAE. WAFHLA T Python FAA H.

2R T 48 5 T 43 TG BR RS T A3 O PN FEIRE AU G Y R ek B . AN, PyMem Free () RFE
JitPyMem_Malloc () AyERHINAE.

11.3 RigAEEDO

PAF BB R T RS Rias . X RO AR LA, AR & 5 i 55 4
BAINRAE 1 Ao B ds M PAT % malloc (), calloc (), realloc () Ml free (); HERBAFITHM
P84 malloc (1) (B calloc (1, 1)),
1 3.4 O
void *PyMem_RawMalloc (size_tn)
SIHC n ASFATFRIR I — R A AR voidx BAUREN, AR KRR M NULL,

R BT AR R AR NULL $56E, BEIRIRIT T PyMem RawMalloc (1) —ff. (HRNTF
AL AR B L

void *PyMem_RawCalloc (size_t nelem, size_t elsize)

JrBC nelem NICER , FEANTCERBIK/NN elsize AF4Y, FaR G BT BCH) NAFRY void* JEALREE, W
SRR 5] NULL. NAE SRR NS

TR E AT REIR W] — AR JE NULL $5%F, st T PyMem_RawCalloc (1, 1) —Ff.
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1E 3.5 BUHTA.
void *PyMem_RawRealloc (void *p, size_t n)
K p R NAEIRNIEE N n 45 DABTIH N AFSRIO N P i MBI T, o N IR E

W p 2 NULL , A4 TJH ] PyMen_RawMalloc (n) 5 Q15 n 2T 0, WA/ NAwRE, H
ALWREL, RIEHE NULL 454t

M dE p &2 NULL , & 0B 292 2 |l fPyMem_RawMalloc () . PyMem RawRealloc ()
ﬁPyMem_RawCalloc () ETJ\BIE]E]/‘JO

MR R KM, PyMem_RawRealloc () 326 NULL , p {/38R235 10 5EHI AR XK I A 2k F5 4t .

void PyMem_RawFree (void *p)

B p M WA p O B 2 B flPyMem RawMalloc () . PyMem RawRealloc ()
B{PyMem_RawCalloc () Prik[E 354, F N, BFF PyMem_RawFree (p) Z HIE. & H 0 1E
BN, RE XTI KA.

Wk p & NULL, AR 2 A F A S AT

11.4 AEEO

PARBREEE, IR ANSIC #pif, F485E THREFTTIAT A, v HF A Python 34y B FIRE AT«
RN GB35 (/T pymalloc W G5 B 3.

B TEMX BN, AR & 5 i 5 40 (GIL)

1 3.6 ity o MAEBIA B4 BiL A% 2 pymalloc T E RGN malloc () .
void *PyMem_Malloc (size_tn)

B FRE ABL 23 n AP AT R B — A8 I BL N AFE) voidx JEAUHREE, R R A WOk 1]

NULL,
TR B AT RER I — R NULL S84, SRR T PyMem Malloc (1) —FE. HEWHEASL
PAFE (T BT HA L

void *PyMem_Calloc (size_t nelem, size_t elsize)

B THE ABL B 3.7 naAe. J3HC nelem 1~IUE, BEAICRMIK/NA elsize D711, FFaR I8 10 Fr73 LAY A
PP void* KBRS, WRIERAEMINIR [H] NULL, WAF BRI

TR FB AT REAR [ — AR A NULL 540, st T PyMem_Calloc (1, 1) —Ff.
1E 3.5 BUB A

void *PyMem_Realloc (void *p, size_t n)

/%%i‘aﬁ;t ABL 1f p 8RB INAFHI N n 23T . PAHTIH AR N i B IMECRTE , Hop 20
FEAAE,

W p & NULL , AT PyMem_Malloc (n) ;5 WIER n %F 0, WINFFHRINESHREE, (A
SWREIL, R EIHE NULL 541

M dE p & NULL , /N B W2 2 Hi W fPyMem Malloc() . PyMem_Realloc ()
B PyMem_Calloc () BRI,

WERAR KN, PyMem_Realloc () iRIEI NULL , p KRR Jerl A7 BRI A5 5 -
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void PyMem_Free (void *p)
% FRaE ABL B p ¥ NS, p A2 Z Wil PyMem_Malloc () . PyMem Realloc ()
B pyMem_Calloc () FriRFIpg4a%t. W, BFE PyMem Free (p) ZRICEWHSHELT, K
XA R RE.
W p 2 NULL, I 2T A EA 2530577

PATR T [ ST 2 O R AL . YE7E TYPE W] DAFRATA] C 287,

PyMem_New (TYPE, n)

pyMem Malloc () Mld, (H&4H (n * sizeof (TYPE)) FHTHINA. RE—AFH ) TYPE*
HIF8Er . NAFAS 2 PMEA 7 Xl ik .

PyMem_Resize (p, TYPE, n)

YpyMem_Realloc () 2L, (HNFREK/MEIHFEES (n * sizeof (TYPE)) PFET. BE—
ek TYPE* [HEE. TEREIRS, p REE— RN RIS, B AR AT R IR NUL L.

Xie—A C b, p BRI, WHORAE p iYEIAME, DARESAEAL B RN 25 N AT
void PyMem_Del (void *p)
fpyMem_Free () #H[FH .

BEAh, FeNTaR st T AR 2 T B A Python A7 - Hcds, AP & L5 Hiy C APL s%L. (Hi2iE
HE, B ENIFARELRILR Python MASHY —BERIFRAME, ITEY FEBRBETEAI .

e PyMem_ MALLOC (size)

e PyMem_ NEW (type, size)

e PyMem_ REALLOC (ptr, size)

e PyMem_RESIZE (ptr, type, size)
e PyMem_FREE (ptr)

e PyMem_DEL (ptr)

11.5 RS B2E

PATBREER, D5 ANSIC ApifE, FHH4RE THRFFATIIAT R, W T Python HE7- BRI N AT«

E): 250t B 2 LN F o e 2 R SR T B 0 B BR R, e RIE X 43 i 23R [l TN
A7) DARE R D) HbF4 45 1 Python X 42 .

BN £ 2 il pymalloc N 4t 2.

Bl AEEX LR BN, AR 2 R i S 40 (GIL) .

void *PyObject_Malloc (size_tn)
& F R ABL 0Bt n AT IR Bl — A8 0] BT 20 BE N AZR) voidx EBUFRER, QAR oK 28 ) A& [m]

NULL,

TR AT AR [ — A kRR JE NULL $845F, BB T PyObject_Malloc (1) —#f. {H2WNAF
AZVMEAT Ty XPA IR -
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void *PyObject_Calloc (size_t nelem, size_t elsize)

& T REE ABL B 3.7 maAe. J1TC nelem NIUER , BEDICRMIK/NA elsize N7, FFaR M1 [0 Fr 73 BLAY A
FPRY void» RS, ARIERAEMIMGR ] NULL, NAFSBAHIIRIE A

THRE A REIR o] — AR AR NULL $56, sURIAM T PyObject_calloc (1, 1) —#
1E 3.5 ORI

void *PyObject_Realloc (void *p, size_t n)

ﬁf%fﬁlﬁ ABL ¥4 p F I AE SRS n S35 . DA IR A7 SN R BB B, o e
AR,

s #p* & NULL, W4T pyobject_Malloc (n) ; QIR n %F 0, MINAEHA/INSBRE,
EARSHREL, &I HE NULL $54T .

BrdE p /& NULL , W E %8 2§ HPyobject_Malloc ()
B{PyObject_Calloc () iR

SRR R, Pyobject _Realloc () R NULL , p VB8R4 M GHT NAT RIRH A G -

. PyObject_Realloc()

void PyObject_Free (void *p)

B FTRE ABL B p I W N F . p & A& Z ElH Pyobject _Malloc()
PyObject_Realloc () B{PyObject_Calloc () FriRIIAFEEr. B, Z(fE PyObject_Free (p)
ZHIE SRS, RE AT hak .

W p J& NULL, IR A A E A &8 .

11.6 BENIAAIFESBEC2E

BN s -
BE 2R PyMem_RawMalloc PyMem_Malloc PyObiject_Malloc
KA IR A "pymalloc" malloc pymalloc pymalloc
e R iabE "pymalloc_debug' malloc +debug pymalloc + de- pymalloc + de-
bug bug
%A pymalloc [{) & ffilit  "malloc" malloc malloc malloc
ZN
%A pymalloc FJIEE "malloc_debug" malloc + debug malloc +debug malloc + debug
s
A

o #FR: PYTHONMALLOC MIEAS (A .

« malloc: K H CHEERRG /LA, CRE:

« pymalloc: pymalloc N 4B %.
o "+ debug”: By Python M 75 B2 % a4 381X 491

o CTRHE”: PRI Y Python M.

malloc ().

calloc().

realloc () fll free ().

11.6. BAARESECRE
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1.7 BEXLAFESEE

£ 3.4 JECHNA.
type PyMemAllocatorEx

TR NAFHR D B A 25 A . iS5 R TR 81 7 B

1 =

void *ctx YERE NS EBEAN P L
T

void* malloc (void *ctx, size_t size) AL PN ER

void* calloc (void *ctx, size_t nelem, size_t SEE— IR A O B PN AR

elsize)

void* realloc(void *ctx, void *ptr, size_t A EE—AS AR SRl 8 R H R )

new_size)

void free (void *ctx, void *ptr) B~ R

FE 3.5 i 5E W PyMemAllocator GEifgi Bty NPyMemAllocatorEx FP T —/> calloc F
B

type PyMemAllocatorDomain
AR AR M2 2K . A
PYMEM_DOMAIN_ RAW
EREave
e PyMem RawMalloc ()
e PyMem RawRealloc ()
e PyMem RawCalloc ()
e PyMem RawFree ()
PYMEM_ DOMAIN_ MEM
EEEa
e PyMem Malloc(),
e PyMem Realloc ()
e PyMem Calloc()
e PyMem Free()
PYMEM_DOMAIN_OBJ
B
e PyObject_Malloc()
e PyObject_Realloc ()
e PyObject_Calloc()
e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

AREUS R S S A BRI % -
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void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BCE R E A A7 BT -
MR ETAI, HR B AR B — R Al NULL 84T
XY PYMEM_DOMAIN_RAW 3, 7 Blaw A2 AR L4 B0 Blar B ARG GIL

WERB DB A8 T RN Z B Bids ), 0 PyMem_SetupDebugHooks () BREUER
JrBias b EH LR R T

HiEZFPyPreConfig. allocator MlPreinitialize Python with PyPreConfig.

. pyMem SetAllocator () A PN FEY):

e H[PA\fEPy Prelnitialize () Z)G5Py_InitializeFromConfig () Z HIVEM BERZLEEH
E S NAT o> Beds . 0T B2 10 20 B B 1 38 L2 DASNSCA AT A FEAd R ) (3140 Raw
Domain S/ BLasfEAREA GIL IE O TR ) WS FA X 0 fe 530y 0 R TR .

o UNHAE Python E%EJZ%B!IS%ZE (EI]PinnitializeFromConfig () %ﬂilﬁﬁﬁZE) #E
M H & A Bcas must 7555 PG )i gs . A 2 il g B 0o 2 i HA A Tie 28 2 A
R

void PyMem_SetupDebugHooks (void)
BB Python 1 7 5Bt 25 04 R X 4T DARIN AR

11.8 Python A& S EC2RRY IR $9-F

24 Python YRR A8, PyMem_SetupDebugHooks () BREUEPython FA4n44 10 WL VE T, PATE Python
WS LA i B R e 1 AR DU P A4 1R

PYTHONMALLOC f 5g 4% & W %% Hl T 78 A & 47 B X F 4% 3% 19 Python | 22 % 9 ol & 1 (1 -
PYTHONMALLOC=debug).

PyMem_SetupDebugHooks () BRERI#E I THE A T PyMem_SetAllocator () 2ok BT .
XS R IR B T HEA M B I T A BB A . B BE B N AE ST 0xCeD
(PYMEM_CLEANBYTE ) %, By NIEHFEST 0xdbD (PYMEM_DEADBYTE ) 7. WIEH#IE A T
7 0xFD (PYMEM_FORBIDDENBYTE ) [ “4EIEF5” WH, XEFATHRA KRS GEMMbE. 7R
Hak ASCIT 435
LA T IR :

o RS APL . Blan: AXfPyMem _Malloc () SrECRNAFRIAR PyObject _Free ().,

o K ZZrh MG E RIS A (FP X R4 )

o KM XL EEREA (Fh X ).

o K& M 4 8 HPyYMEM DOMAIN OBJ (fll: PyObject_Malloc()) MIPYMEM _DOMAIN_MEM (I

PyMem_Malloc ()) 35 Eids BREHE B R GIL.

e En, RS T tracemalloc B Ml NAES B BL B . HA Y tracemalloc IEfEIBEE
Python WE4rAit, Jf HNAFHRGHBERRS, A2 B,

ik S=sizeof (size_t). I 2*S NMEPBIMBNEE DB KT N F0 R i . WA R B2 ke,
Hor p AR 24 malloc 3 2E{L) realloc B R AR [ Atk (p[1:3] FRM * (p+1) ZMIFIEE] * (p+3)
ZEM A8 E Y s R RS S RALEE S Python Y R @ AIFK) -
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pl-2*S:-S]
BRI AR SR size_t, R (5 FAEMIPFEAEI) .
pl[-S]

APIARIEAF (ASCH F4F) -
o 'r' FIRNPYMEM DOMAIN_RAW,
e 'm' FI/RPYMEM DOMAIN_MEM,
e '0' FIRPYMEM DOMAIN_OBJ,

pl[—-sS+1:0]
PYMEM_FORBIDDENBYTE g7 . HI Tk 2 E AFEEEL.

p[O:N]
Frig KB NAE,  PYMEM_CLEANBYTE [WEIAIE S, TR0 RGN AFR 5] o 241 ] realloc
Z IR BRI SR B AR, ARBTG5 2 i PYMEM_CLEANBYTE SRIE 5. 245
free Z MRS, X LEF {722 il PYMEM_DEADBYTE R ES, PASON RO N5 . 24T
realloc 2 ZE 1 BRI AR K S/ N INFEBRT, 2RI IS4 il PYMEM_DEADBYTE SRIH 7.

PIN:N+S]
PYMEM_FORBIDDENBYTE W g4, TR S AR

PIN+S:N+2*S]
{45 LT PYMEM_DEBUG_SERIALNO ZZHF &l (BRINIEIL FIFAE L) -

—ANFI S, IR malloc 5 realloc 2 ZE/ pR BN AR i 1o KIffPil size_t. MR S 3)
T CWBERNAET, BUPS SRRt T MR FBOTARAE N s T B s, DA BRI A R
B IR E(E] . obmalloc.c i) A G XL bumpserialno() 2 ME— B34 5 1B KL, ERIFFAELLAR AT
DA A S, B R R P T A
—> realloc 2 25} free 2 JEH R A2 Jek A Pk 1) PYMEM_FORBIDDENBYTE 5 2 {358 4f . AR ENTH
WAL T, WSR2 W 5 A F) stderr, H HAE il i3 Py_FatalError() H 1k o 55— L2 R MR 7
BEREAMRIR Y FCRA I LR VR bk i A AP 2 . ASRARRE RIE ARSI B/ R, ARR
WRESH B 'E C 5 &R 78 PYMEM_DEADBYTE (FW A& SR WA 9L ) 2 PYMEM_CLEANBYTE
(RRFE ARBIIA SN AT -

1E 3.6 W EEHH: PyMem_SetupDebugHooks () MREUINAE W BEAE M FH & A 431 Python | T.fE. 4
AR, W FIAES M tracemalloc RIRMC 2B WAF A BIE B . W8 F I EL S
FEPYMEM _DOMAIN_OBJ FIPYMEM DOMAIN_ MEM VE I R EC0 v F it is & 2 & A GIL,

JE 3.8 Ry & H: F 95 AL X 0xCB (PYMEM_CLEANBYTE), 0xDB (PYMEM_DEADBYTE) # OxFB
(PYMEM_FORBIDDENBYTE) &4 0xCD . 0xDD I 0xFD &AL PA{#i i 5 Windows CRT i malloc () Fl
free () FHFEMIE.

11.9 pymalloc 4 Hpge

Python G — /M4 Ak dy AR/ NS ONTEVEET 512 274) 384T T ALY pymalloc 73 liiss . B4 N
“arena” WJNTEBLGT, TE 32 (iP5 LRYREE K/NA 256 KiB, 7E 64 (-5 LRy E K/NA 1 MiB. X KT
512 FATRI L, BEelliE hPyMem_RawMalloc () flPyMem RawRealloc ().

pymalloc ZPYMEM_DOMAIN _MEM  (ffl 4 PyMem_Malloc()) HMPYMEM DOMAIN_OBJ (fi 1i:
PyObject_Malloc ()) IHIZKIASEL %,

arena 4Pt FH AR pR 2K
e Windows 1) VirtualAlloc () fil VirtualFree (),

e mmap () Ml munmap (), WEHEWHKIE,
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o &N, malloc() fl free() .

4t Python Wi T --without-pymalloc I, P2 M4 FC 4% %5 9 25 H . v DAAE 32 17 B 1 A
PYTHONMALLOC" (ff|#m: ' PYTHONMALLOC=malloc' ) M IEASE .

11.9.1 B%E Y pymalloc Arena 5228
e 3.4 A

type PyObjectArenaAllocator
FAAAIA—A> arena M PEEFAVEEIAR . X NEIEA =T B

1 =1
void *ctx YERE—NSEAE AP LR
void* alloc (void *ctx, size_t size) A e —H size Y 11 X3

void free(void *ctx, void *ptr, size_t size) FEl—3hXink

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
AR arena AL

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
XE arena 43 fidas

11.10 tracemalloc C API

1 3.7 BRI
int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)

£ tracemalloc B R EE— A BL I N TR .
JEEIR R 0, SRR R -1 GEVE D BEN AR PRAF IR ER R R . WEREE T tracemalloc MR [A] 2.
WERAFFRE R, WA IR E

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)
1 tracemalloc HEHIRHER B EL ARG PIATEHE . QISP FE A B MR BT (T
HN2R tracemalloc 4R AR W] -2, FR R[] 0.

11.11 EHI

PATR 2R 8 42 58 /NI Bll, Gl H5 DA /O G D B ] 25— 1> R K A Python 3t 73 ic

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/O */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;
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EHINEESKER e SR EE

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Del (buf); /* allocated with PyMem New */
return res;

THTERAEDA_ LA Bl b, o KRl 1 s TR R s AR BRI . 58 B, W — e Nk
WA AR I N AF APL I, DATERERSR A A ) 20 O A B KU 2 fiefik . AR AR P8l B S miAb e, e
— AR fatal O EIRE T PIFTEA A e EBAERA [ 23 HE &% -

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 () */

B T H T 4t #2 5k B Python 3 ) Ji I N A7 B 11 & %L, Python ' [y X} 2 if il i3 PyObject _New,
PyObject_NewVar flPyObject_Del () 474 HEFIRENL .

LA KAMAAE C v SCRISE BB R AR R —F Pk
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R

AFAIR TR SPGB i i i . BRI

12.1 7t heap LS EC¥IfF

PyObject *_PyObject_New (PyTypeObject *type)
EEE TR DR 31

PyVarObject *_PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
EEE TR DR 31

PyObject *PyObiject_Init (PyObject *op, PyTypeObject *type)
WA A 4. BT RE ABL HERMBLUERIYIAS ARG R R op. CHIIRILE DI &
BB, AR ype FoR TS EEE SIS AL, AL ESR By HEa . Wit
() AU LA 32 50 2

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
AR A 2R, BT RUE ABL EgBlpyobject _Init () MTAIIRE, EHGHIHA—MER/N
AT R B

PyObject_New (TYPE, typeobj)
i1 C 45H927%) TYPE 7 Python 28734 typeobj (PyTypeObiect *) 4Hit— -l Python ¥4 f £
TE% Python Xt b5k b U BN 200 ik . N R o g e—5 1 (RIS T 5k
K1) WA N REX R tp_basicsize FEIE .

PyObject_NewVar (TYPE, typeobj, size)
1i ] C 45H428 3 TYPE Rl Python JERUXF 52 typeobj (Py TypeObject *) 4pHil— 4 Y Python X 52 . RAE %
Python X b33k i E U BORN 2 BRIIRIE . BT BCH) INAF S VF TYPE 45K typeobj i) tp_itemsize
FBT S Y size (Py_ssize_t) N7 Bre RO S BR TC L IXAE REAS 1A 3 I 1 8 /NI RER OK
YARA o 57 B A B A R A TE S 5C Hh aT Bl AR A B VR, X8R T A B
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void PyObject_Del (void *op)

Bl i pyobject_New B PyObject_NewVar ZBLfh— X G0 AT . 10 FAE X Gl 2B
R EM tp_dealloc AFRESSIHM . FEMCEH 2 JG1Z %t 42 b i) 7 BOAS B 0 1) R A SR i IN TR E AN
2 — AR Python X4 .

PyObject _Py_NoneStruct
ﬁﬁl%#@% Python Hiff) None., ‘& HEiZiBHPy None BAENRIE, % B ERERNTE MZW T
L%

PyModule Create()
Gy BC RO RS RN A I S A A

12.2 @AMHER

KL H A T3 S Python [RXT A . 3xX— 5 ik T3 LU G544 (RN B AT T 050 s

12.2.1 BEFRMMREBFOE

BT 4 ) Python X R HSAEX L NAFE B RN FHT L Z L ENFEB. X FEEHPyobject
B PyVarObject RARE IR, XA i — L0 L, X407t 352 5 A 422 Hb FH 1 T 45 HoAh Python
HF G 58 3L
type PyObject
B FZ M APL (U4 R B T4 ABL) Fia X RBETAGE AP . X247 T Python
BRSBTS AVEXT SR P T TR AR B, FE— Al “RAT” i, B e gas
FAVHEORG )6 B 2R B G i F8 4. WA T AR S L bn i i pyobject, {HAE4M514] Python Xf4
HIFEETER T AR ALl PyOobject . X RBYV R LAE S i Py REFCNT flPy_TYPE FEHR5E M.

type PyVarObject

BT 78R APL (U452 M R B T482 ABL.) X2 — PRI T ob_size FEHNPyObject ¥E. BAL
T AA R KRG SR WRBFF R L HAE Python/C APT H iy B Xof AL 53 14 177 17) o0 50 3l i (0
M Py_REFCNT, Py_TYPE MPy_SIZE 7285 M.

PyObject_HEAD
X —NE R IR T AL K BN G B R il I 9% . PyObject HEAD 47 i A:

[PyObject ob_base; ]

Z )L LT PyObject HYCRY.
PyObject_VAR_HEAD
B AP Fg A B LA A KX G B RET 2. PyObject VAR HEAD %23cH -

[PyVarObject ob_base; ]

Z W, EfiPyVarobject B3CHY.

int Py_ Is (PyObject *¥x, PyObject *y)
B FAEE ABL B 3.0 prse. I x 2754 y X4, 5 Python iy x is y HIf.
TE 3.10 UM
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int Py_IsNone (PyObject *X)
B FIEE ABL B 3.10 e, HK— X520 None §iffi, 5 Python i) x is None Af[d].
e 3.10 OB A
int Py_IsTrue (PyObject *X)
& T HE ABL B 3.10 pre. JHA—RGRA True B0, 5 Python Hi x is True M.
e 3.10 JRHTIA.
int Py_IsFalse (PyObject *x)
J& T ABL f 3.10 gz, R — PR 24 N False Hifll, 5 Python H1[¥) x is False [
1E 3.10 BCHT A
PyTypeObject *Py_TYPE ( PyObject *0)
AR Python Xf 4% o [/ 2R2Y,
iR [B]l—A~borrowed reference.
Py _SET_TYPE () MECRBE—IRFARAL,
1E 311 WS RE: Py TYPE () BEUN— A WHRAEHS . SRR const PyObject*,
int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
RIS R 0 IZEALH type WLR I AEFR{E. HMLREIE, ST Py_TYPE (o) == type.
£ 3.9 BHNA.
void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
FEXFTER 0 HIZRBLBN type.
e 3.9 BUHTMA.
Py_ssize_t Py_REFCNT (PyObject *0)
FRHL Python XH52 o HY5| AL
i Py _SET_REFCNT () MECKEE — M55 T4
16 311 RS T JTESHRAAHE const PyObject*,
15 3.10 {REGSEETE: Py REFCNT () HEBCH ABRAIHRSBREL.
void Py_ SET_REFCNT (PyObject *o, Py_ssize_t refcnt)
RIS o 15 I HTHEER BCH refent o
1E 3.9 BUHTIA.
Py_ssize_t Py_SIZE (PyVarObject *0)
FRHL Python X4 o 1R/,
Py _SET_SIZE () BMECRBCE—RFRIN.
1E 311 U R Py STZE () RO — WIS . ESHXBAFR const Pyvarobject*,
void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
FEXFTR 0 B R/NBH size.
1E 3.9 BUHTIMA.
PyObject_HEAD_INIT (type)
g — A Pyob ject RAM RANIRLIER R . R JEh:
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_PyObject_EXTRA_INIT
1, type,

PyVarObject_ HEAD_INIT (type, size)

R — N Pyvarobject KA RAIGAENE, tifiob_size FB. HEKY RN

_PyObject_EXTRA_INIT
1, type, size,

12.2.2 st RHBFFE

type PyCFunction

B TR ABL T4 C W sE B K £ %4 Python W 4 52 17 ok B 38 2. i 2R A0 1Y ok 03 2 9 4
PyObject* JESIFREl—AXAHEMME. WHRFEME A NULL, W E N2 WA NULL, W)

AR [ ECRF AR Python AR E5 (4 bR AR [T EL . L R B AR 8] — B 5 1
PRENAY 540

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords

& FHasE ABL HITHE C WhsEBl B METH _VARARGS | METH_KEYWORDS %544 1) Python T FH %42 )

PRECRIL. R RE AN

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast

HTHE C h S B METH _FASTCALL %44 1%) Python R XTI AY . BRI 244 0

PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

type _PyCFunctionFastWithKeywords

FTAE C sl B METH _FASTCALL | METH_KEYWORDS %574 1) Python RJ 1 i Xt 5 i) R B2 7

BUNEES N

=

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames) ;

type PyCMethod

FIFAE C tfse A METH METHOD | METH FASTCALL | METH_KEYWORDS %54 (/] Python 1] i Jfl %}

ZIRECETL. RENE4 R

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)
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1E 3.9 BUHTMA.
type PyMethodDef
B TRUE ABL (AR R) - MTHIEA DY AW AN SR . 245 A 1B
const char *ml1_name
TIER A TR
PyCFunction m1_meth
R8I0 C il s LIRS
intml_flags
i I RR] 724 T ) S ) A A
const char *m1_doc
TR SR FAFER I A
ml_meth j&— C BEARE . LR BT LA AR [E AL, (HENTR S 2R Pyobject*. MR KA
AJETrycrunction, WSIFMRFERAETIERTIT . REPycrunction BH—DNSHE CH
pyObject*, {HIZIFEMISEILM self MRAFEE C LRAUBAE L.
ml_flags “FEoe A VAL E DA R VR AL B o B AR s — AT AR B s e 18 1
P B4 T i 28
METH_VARARGS
DR B, KT kR Py Crunct ion, ABREIEZ A Pyobject* {H. H—1)2
T IR self X5 XTSRS, BRI S, BAES (FEiimsah args) & —MEIA
SR A G RIS R RN PyArg_ParseTuple () B(PyArg_UnpackTuple () RALPRK.
METH_KEYWORDS
HUBE A T [R) e Ath i bR 2 B4R € W 41 & METH _VARARGS | METH_KEYWORDS, METH FASTCALL |
METH_KEYWORDS FIMETH_METHOD | METH_FASTCALL | METH_KEYWORDS ,

METH VARARGS | METH_KEYWORDS
A XL ERR ) T W N PyCFunctionWithKeywords 288, Z REEZ =S self, args,
kwargs JoH1 kwargs j&—/MI 5 i & B 2400 F B R BR R FSA0N AT DA NULL, X4t
WsEE RN PyArg ParseTupleAndKeywords () FEATRAY .

METH_FASTCALL
P RO R B S X EMERASY_PyCFunctionFast. H—NESH self, HA>
EZRHFRSEIN Pyobject* [AA ML = MES 2S5 (BEmKE).
1 3.7 U A
FE 3.10 R34 : METH_FASTCALL BAE 2422 ABI J—3B4y .

METH FASTCALL | METH KEYWORDS
METH _FASTCALL I¥" Bt i XS5, B HRA N _PyCFunctionFastWithKeywords [
k. REFSENLIE T Svecrorcall 3L HEIFE . IBAFEBIMNAZEILA Pyobject* S5, B
R MEXBESHLAT (BRI TFAE) e, sE mREA MR DA NULL, S
FSEEATIAE args B, N ESHZ ).
TE 3.7 BUGHT A

METH_METHOD
H e 5 HAbERR &8 fl: METH_METHOD | METH_FASTCALL | METH_KEYWORDS

METH METHOD | METH FASTCALL | METH KEYWORDS

METH_FASTCALL | METH_KEYWORDS ¥ 30 Ff & XX £, Wi 2SN ERSE. & X2
PAE Py_TYPE (self) [HABL,
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TN PyCMet hod 258 5HF self ZJGHMT defining class %) METH_FASTCALL
| METH_KEYWORDS —#%,

1E 3.9 BOHT A

METH_NOARGS
WER A METH _NOARGS JHEFRA TSR G IS T E TR A THL T S8, ENwi
KpyCrunction KRB, F—MESME AR self FRERA RSSO S BI 5 . fErA T
UL N ZANESEE N NULL,
R 2 MBS . TS ADESALWMEN, Py UNUSED AT AR RIS 1k gnidde s .
METH_O
AR AR S B ETH O ARSI, TTAUMEPyArg ParseTuple () H M
"O" 8. ENRRALNPyCFunction, WA self T, PAMRFIZRMSEN) pyobject* B2,
XA B AN A2 W A8 B R A I e B & 2 R RS IR0 o BTN 28 AR e L) ok
o RTARATL E X eiibn i 2 A @ —14,
METH_CLASS
BB Z BB R M A R LB LGIE RS —NES. B TaE X%, BUTHEH
classmethod () NEEFFrGIZEHRIZEE.
METH_STATIC
B ER R NULL ALK EHIENE—DES. B TAE #55%, BUTHEH
staticmethod () WEREIIEIEISER,
T AEEERITE BRI AR R EA M AL — 1 L.
METH_COEXIST
T BRI B A I 1 Lo IR A METH_COEXIST , BRNFFkE B2 i o f TS AL
WA RRZ W EL, BN TFAE sq_contains FELIRY, R — A48 __contains_ ()
) A2 73 BELLE I 2 7] 44 A AH B PyCFunction. W1 E T ERR , PyCFunction K594 M 28 DA AL
AL 2 I SR AL TE . o PyCFunction FfH FH AR B %625 6 G2 FH 58 R Ak i DAIX AR
HHBIH
PyObject *PyCMethod_New (PyMethodDef *ml, PyObject *self, PyObject *module, PyTypeObject *cls)
EMRAE: Frhg 2. B TRUE ABL B 3.9 AL, K ml % l—4> Python callable X5 . i} J7 Wb 5T & mi
WA K Teallable, 8%, ml 2H0E CH— PN HSAE & .
self TS FAEMGERNAE N m1->ml_meth 1 C pRELHY self ZEE A . self W PASH NULL.
callable X5 __module__ J@M 0] LARIRLS BB module ZEKA% B . module [ “j—7 Python F &
EHH IR ACE SIS, AT, SR None B NULL,
L4

function._ module_

cls TE S WAE R C BB defining_class Z8E N WHRAE ml->ml_flags ik ®E [ METH METHOD

M EIZTE S .

1E 3.9 BUHTA.
PyObject *PyCFunction_NewEx (PyMethodDef *ml, PyObject *self, PyObject *module)

ER1E: a4, BT EE ABL Z44F PyCMethod_New (ml, self, module, NULL),
PyObject *PyCFunction_New (PyMethodDef *ml, PyObject *self)

EMRIE: Froh 4, BT ABL f 3.4 AL, ST PyCMethod_New (ml, self, NULL, NULL).
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12.23 iy RAERMEH

type PyMemberDef
BT HRUE ABL (48P A R ) . R 5 HEAS C G5H A s B3 AH T B 1 B JE M I Z kb ik . BB
5
1 C Type L
name const char * {5144 FR
type int C ZE5Hb A v i A iy 2 Y
offset Py_ssize_t  BUATEIRBYMPIRTGEE (K o BT A B A7 R A Im A
flags it S5 B 75 1 S L e ] 5 4 A o
doc const char * g [ SCRYFEAF R AT N ZE

type W PARS &AM C RBAMX VAL T_ ZHm—14. 241E Python " %S RIS, ERFHH N

SEAT1Y Python 87,
P C %A
T_SHORT short
T_INT int
T_LONG long
T_FLOAT float
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 M X ¥ ¥ T T_OBJECT ik [H] None % 7~ H i it & NULL #H H
T_OBJECT_EX 5| K T AttributeError. 22k Hl T_OBJECT_EX U T_OBJECT [H N

T_OBJECT_EX AbHYE @ F{#i ] del &M T_OBJECT W IEH.

flags A PAZKN 0 KR 25 17 H] 8 READONLY FKox HiE{j M. ] T_STRING fE°h type £IR
READONLY, T_STRING ¥#iglifEit fy UTF-8 4iidts=. HA T_OBJIECT ] T_OBJECT_EX Ji% Fi ]
PABEIMNER . (BTSN NULL).

4y WL KB (ff Py Type Fromspec () B ZE ) o £k ] &), PyMemberDef W DA £ FF 5k 1
i _ dictoffset_ , _ weaklistoffset_ fll _ vectorcalloffset_ IE X, XMV KA
X R P tp_dictoffset, tp_weaklistoffset Mltp_vectorcall_ offset, AW
T_PYSSIZET H READONLY 5E X, fFilfn:

static PyMemberDef spam_type_members[] = {

{"__dictoffset ", T_PYSSIZET, offsetof (Spam_object, dict), READONLY},

BT —T0

12.2. BEAMHER
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HEHEE—5)
{NULL} /* Sentinel */
bi

PyObject *PyMember_GetOne (const char *obj_addr, struct PyMemberDef *m)
FREBUS T #Hidik Get an attribute belonging to the object at address obj_addr TR T B . ZEMEE
PA PyMemberDef m KffiidRy. HAEH R[] NULL,

int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)
K5 @ TAL Tk obj_addr WX R BB E BN S 0. ZRERJEYEH PyMemberDef m i, 1)
FpIR AT O 171 2R WU 302 ] 6708

type PyGetSetDef
B THE ABL (&38R A MR ) - HT & SCE R AR B R AR B v N Dy i g5t ik . 75
FPyTypeObject.tp_getset FEAIHIIHEIA

13 C Type Y-
name const char *  JEE4FR

get getter T HRE PR C R %

set setter AT BB MR R ATk C RR%, A R4S I DU S oA L i
doc const char *  AJ L[ SCRY AT ER

closure void * optional user data pointer, providing additional data for getter and setter

The get function takes one PyObject* parameter (the instance) and a user data pointer (the associated
closure):

[typedef PyObject * (*getter) (PyObject *, void *); ]

BN TE BN IR ] — N 5 | SR 2 IR 3R o] NULL H 3575

set functions take two PyOb ject* parameters (the instance and the value to be set) and a user data pointer (the
associated closure):

[typedef int (*setter) (PyObject *, PyObject *, woid *); ]

X T R LM BRI DL AR — AN SN NULL. BB RGR ] 0 sifE Rz ] -1 H 5w

12.3 B

Python X R R4 g B 21— G IR Ve i SO BRI S5 41K PyTypeobject Z5MR, FERIXFGMIA
S EAT PyObject_* B PyType_* RECRALEE, (HHFRIZHERZ L Python [ R S BOGHRARTY . X
OGRS RAT N EERY , BT UL E N TR AR RS AR B BAT Ay L BB 2R 2 ) 7 R AR AR i E L

HREHFTAEATA, KRGS K . 5 2KAG R A ST QA TR, K42 C BB
HEEF, ARG ST T RTINSy . AT R ST R T SO BRI 1 L K
o I 0 T

BT REARES S, k) NIRRT PGE TPy Typeobject B SCHUERIBIT .
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12.3.1 BRESE

244,2

"tp Hf”

PyTypeObject "« *** ! E il FER T L/ B &
B
CTDI
<R> tp_name const char * __name__ X X
tp_basicsize Py _ssize_t X X X
tp_itemsize Py _ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_ offset Py ssize_t X X
(tp_getattr) getattrfunc __getattribute__, __getattr___ G
(tp_setattr) setattrfunc _ setattr__, _ delattr___ G
tp_as_async PyAsyncMethods * FAE1L %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * F A% %
tp_as_sequence PySequenceMethods * T is %
tp_as_mapping PyMappingMethods * FiEia %
tp_hash hashfunc __hash___ X G
tp_call ternaryfunc _call X X
tp_str reprfunc _str X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X G
tp_setattro setattrofunc __ setattr__, _ delattr___ X X G
tp_as_buffer PyBufferProcs * Yo
tp_flags unsigned long X X ?
tp_doc const char * __doc__ X X
tp_traverse traverseproc X G
tp_clear inquiry X G
tp_richcompare richcmpfunc It , _le ,_eq ,_ne , X G
_ gt ,_ ge

tp_weaklistoffset Py_ssize_ t X ?
tp_iter getiterfunc _ iter__ X
tp_iternext iternextfunc __next__ X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef [] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ base_ X
tp_dict PyObject * _ dict__ ?
tp_descr_get descrgetfunc _get X
tp_descr_set descrsetfunc _set_,_ delete_ X
tp_dictoffset Py _ssize_t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X ?
tp_new newfunc __new__ X X ?
tp_free freefunc X X ?
tp_is_gc inquiry X X
<tp_bases> PyObject * __bases__ ~
<tp_mro> PyObject * __mro__ ~
[tp_cache] PyObject *
[tp_subclasses] PyObject * __subclasses___

EET—H

12.3. BI[EHH
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V0 SR AR (S E) B

<> RIFS NI ZFRTERI UG Y B NULL 9 S s .

[: Jr 4= WA FRALBE AR T

<R> (N4 Fm 7 Bod b 1 (R fiEkE NULL),

25

»0”: {F PyBaseObject_Type Li%&E

YT fEpyType Type iR

"D BRINBCE. (R 7 RS BB NULL)

X - PyType_Ready sets this value if it is NULL
~ — PyType_Ready always sets this value (it should be NULL)
? — PyType_Ready may set this value depending on other slots

RIE1-#EEL—F
PyTypeObject "« *** ! el YR i/ B 5
’§‘2
CTDI
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor _del X
tp_vectorcall vectorcallfunc
FHE L
A iva it 53 Vi
am_await unaryfunc __await__
am_aiter unaryfunc __aiter__
am_anext unaryfunc __anext___
am_send sendfunc
nb_add binaryfunc _add__ _ radd__
nb_inplace_add binaryfunc __dadd__
nb_subtract binaryfunc ~sub_ rsub
nb_inplace_subtract binaryfunc __isub__
nb_multiply binaryfunc _mul__ __rmul__
nb_inplace_multiply binaryfunc __imul__
nb_remainder binaryfunc __mod__ __rmod__
nb_inplace_remainder binaryfunc __imod__
nb_divmod binaryfunc __divmod___

_ rdivmod___
nb_power ternaryfunc __poOwW__ __ Ipow__
nb_inplace_power ternaryfunc __ipow__
nb_negative unaryfunc __neg

BET—H

Also see the inheritance column ("I").
991”: é[*_/‘%
X - type slot is inherited via *PyType_Ready* if defined with a *NULL* value

o°

— the slots of the sub-struct are inherited individually
— inherited, but only in combination with other slots;
- it's complicated; see the slot's description

R, A TR R R A R A SR Y -

Q)

see the slot's description
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Fig2-#EEL—E
FEfL E: i FER T i
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert__
nb_lshift binaryfunc _ _Ishift__ _ rlshift__
nb_inplace_lshift binaryfunc __ilshift
nb_rshift binaryfunc _ rshift_ _ rrshift_
nb_inplace_rshift binaryfunc __irshift__
nb_and binaryfunc _and__ _ rand__
nb_inplace_and binaryfunc __dand__
nb_xor binaryfunc __XOr__ __ TIXOr__
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc _Oor__ _ ror__
nb_inplace_or binaryfunc __dor__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float__
nb_floor_divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc __ifloordiv__
nb_true_divide binaryfunc __truediv__
nb_inplace_true_divide binaryfunc __itruediv__
nb_index unaryfunc __index
nb_matrix_multiply binaryfunc __matmul__

__rmatmul__
nb_inplace _matrix _multiply binaryfunc __imatmul__
mp_length lenfunc _len_
mp_subscript binaryfunc __getitem___
mp_ass_subscript objobjargproc _ setitem__,

_ delitem___
sq_length lenfunc __len_
sqg_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sqg_item ssizeargfunc __getitem___
sSq_ass_item ssizeobjargproc __setitem___

_delitem___
sqg_contains objobjproc __contains__
sq_inplace_concat binaryfunc __djadd__
sq_inplace_repeat ssizeargfunc __imul__

bf_getbuffer
bf releasebuffer

getbufferproc()
releasebufferproc ()

12.3. BI[EHH
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I typedef
typedef SHHER IR [E] K5
allocfunc PyObject *
PyTypeObject *
Py ssize_t
destructor PyObject * void
freefunc void * void
traverseproc int
PyObject *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
123. B[E¥F 247
descrsetfunc int
PyObject *
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AN R T T AR 12 K 2 typedef .

12.3.2 PyTypeObiject X

PyTypeObject BZ5HE X ATPATE Include/object .h iR E|. KT HHESH, AR TH PR E X:

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method 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 */
/* Assigned meaning in release 2.0 */
/* call function for all accessible objects */

traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* Assigned meaning in release 2.1 */
/* rich comparisons */

richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

(T —1)
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HEHEE—5)
/* Iterators */
getiterfunc tp_iter;
iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

// Strong reference on a heap type, borrowed reference on a static type
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;
vectorcallfunc tp_vectorcall;
} PyTypeObject;

12.3.3 PyObiject #di{i

KA GLHRY & T Pyvarobject §5H(K. ob_size FEMTHEHKA (1 type_new () QIE, EF
H class iEAJR ) . Py Type _Type (JURBY) SHlifbtp_itemsize, XEWRE T RG] (RIZAY
X14) b BEAFob_size FE.
Py_ssize_ t PyObject .ob_refcnt
& T HaE ABL X KRB RIS T4k, t PyObject HEAD_INIT EHJMAIA 1. RN T#45
orfieey KA 2 BB (Hob_type $EIIZERMNSR) FauatAGIH. BXT 35 4 feny
KA L, B vt A5 .
Mok :
FRBAYR LT B
PyTypeObject *PyOb ject .ob_type
% T HE ABL 2B, A it 2R, Bl %% PyObject _HEAD_INIT (S ORI
ik, BEME—RIE T2 «PyType_Type o AlEN TEZNAST AP AL 2 /DHE Windows ]
M, @2 E — DA PG, B IR 6% 3% NULL 457 PyObject _HEAD_INIT
H AR R 1A A0 R BT G BB HABAT A 5V E 2 R IR b iX A B . MUY R XY -
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[Foo_Type.ob_type = &PyType_Type;

1

K AN BB R L 2 B SE . PyType_Ready () &xfifrob type s~ NULL, WNAE,
MG HA IR M2 ob_type FBE. WHZFBENIEBEN Py Type_Ready () RS E .,

MoK :
BT Bl R AAK

PyObject *PyObject ._ob_next

PyObject *PyOb ject ._ob_prewv

X E AU E LT % Py_TRACE_REFS W 724 (& ¥ configure —--with-trace-refs
option).

i PyObject_HEAD_INIT ZEMAFCHENIMIIAIL N NULL o X T# 4 5 fadrd 2, XD FERIAE N
NULL . XfFah Ao Beag st %, XN FBON TR S0 20 FAra TEsh v 2 ng M sEg 4.

EATAT T4 R H . H A0 &2 svs.getobiects () MsK, FERE T IR
PYTHONDUMPREFS Hif, $TEIEFTEA BRI IRIIN 4 .

Mok :
X FBARHTRBLK,

12.3.4 PyVarObiject &{iz

Py_ssize_t PyVarObject .ob_size

B THE ABL W85 pbeay N AT %, ENIRWIIRIN 0. XT oA omay k8 %, SFBEA
TR I N F 25 3o

Aok :
TREAGR I T B

12.3.5 PyTypeObiject &

BEMRELLAA — /N IR YOR X R . WPy Type_Ready () W LATEFEIH A NULL I 5 & —METB
LIRS —A “BRIN N . (FEEEAE PyBaseObject_Type MPyType Type FREWIFEL FEER F
W ERIAE.)

const char *PyTypeObject .tp_name

TR AL E A TR A NUL &5 B2 e a5t . ST a4 R A i 2838, %74 e Y R
ey, FHE-—NAY, AEHMEREAPR; XTHERE, B 2R A. R
TR ALY 4 44 RSB ) 4 44 1 —3 20 BIAN, HEA) P 19740 O PRt M g LI h T
IR 2 B tp_name WIIRILAR "P.Q. M. T",

XF ) S fieay KA 5, XNCARBARR, MBRAFREAEN ' __module ' MM(H R ILRTTAE
R

XpF A By R R, p_name FERAWE RS AN RS Z AT AR R
__module_ JEMEVIM, WM riSZ G Ira WA 1N __name_ JEMEDII.
WERATAE RS, WEEA tp_name FEARFEN __name_ JEMEVII, M __module_ JHIENIHZAR
&S (BRARFEF b R s, a0 ESCing) o X RS IR SR ALK JCIE ST pickle. B4k, A
pydoc BRI SRS A 2471 H %2R 2.

BT BN N NULL, ‘EfPyTypeObject () PME—RMHT B (B TWTERI tp_itemsize PASL),
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Yok :
TRBUAYR M F B

Py_ssize t PyTypeObject .tp_basicsize

Py _ssize_t PyTypeObject.tp_itemsize
X B BT ATFER R B S B AT R AL RN
FAEW R BAT [ E RIESLPIR R Hep itemsize FEONE; HA AN K SLH ) J A8
Htp itemsize FEANET. WTHA M EKELOIR)ZEE, Frg SO0 8 RNEAHE, BRI/
Htp basicsize 5.
X HA AR BESLBIEAL, LA —ob_size B, SKBIKR/INHtp basicsize il BN
Febhtp_itemsize, HH NZWRE “KE”. NREEFEAETELGIN ob_size FEH. HAAH
Hbc BB, BEECER i ob_size RFRMEL, NIEXHE abs (ob_size) . MAh, 1K
Bt R e ob_size FEIFRNEWE LHIGEHZ K BER (G0, FFBU S50 A [ 2 K
SEBl, AHIX LB & — AN EE X ob_size FE).
HAR /MU Pyobject _HEAD B(PyObject VAR_HEAD (VAFIFFEMISLBIZEM MR i) 7
WY SE B0 ) - B, A02RAFAE_ob_prev Hl_ob_next S B KEAH I A0 45 X S6 7 By, X ERE
Ntp_basicsize WG d Y ME— IR I 20 7E M T R S 1h Ry i) 4548 EAEH sizeof $44F
e HAI/NALFE GC Frkiy RN
KT RIFFUEI RS A% H FR 2R E RN S, WINE i o basicsize PRI, Ha: &
WA KRS T — double B4, tp_itemsize i sizeof (double), F&)F A T
fftp_basicsize j& sizeof (double) fEEL (REIX2 double FIXIFFERK).

XHFATA AT P AR K SR A, %7 BNl ol NULL,

ok :

X LB BORs TR gk R, AR BEEAR R — AN EEWep_itemsize, HATE TR EH

Frep_itemsize WEAANFMIFBMEEHERALAEN ORI X B TIZEARLRN HAASLH).
destructor PyTypeObject .tp_dealloc

TR SEBIATA BB FE 5. IR ARPRIER B SE B IEA 2R GRIB R BIX 4 None Rl ELlipsis
HRFE) A WAL ZHE SOXABREL . BRER AR -

[void tp_dealloc (PyObject *self);

Y5 Mt Z R, Py DECREF () MPy_XDECREF () Jh<x Vi HIATH R L. BB, SE@I5 8877
e, HEEAE TX TG H. B ek SO 248 50Z S5 G130 E 1 Br A 51, BEss Gl w ir s
PIAF-ZR ofr X () 4523 it 2% ol DX Bsf 7 4 e B 550 6 17 ) R i ek %), IR 2R B i tp_free
PR WIRR R EURT] FRABM (R &Py TPFLAGS_BASETYPE FEARNL) , W) FoiF B 12 8 X
LEIRETE T AR L L tp_ free. X4 RIS I A 43 Be SE 5 ot BT 6 FH A RETICRS s A SR s o) J2 fi
M PyObject_New B{PyObject_NewVar R, WIREHAREE NPyobject_Del (); UNHSLH]Z
ffifflPyObject_GC_New B{PyObject_GC_NewVar Z3HEeH), MR EsE H NPyObject_GC_Del (),

WARAR R SRR M (5% T Py_TPFLAGS_HAVE_GC JEFRNL), DIBTAEZE I AEE B ARl 52 Bt
ZHIHHPyObject_GC_UnTrack ().

static void foo_dealloc (foo_object *self) {
PyObject_GC_UnTrack (self);
Py_CLEAR (self->ref);
Py_TYPE (self)->tp_free ((PyObject *)self);
I3

G, WARAREBUEWEN BN (Py_TPFLAGS_HEAPTYPE), WIFEVE M RBIREGES G, RS RSO
HARAF R IA S Glid Py _DECREF (). N THEREZTRE, B =N

12.3. B[ 251



The Python/C API, [ 3.11.13

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp—>tp_free (self);
Py_DECREF (tp) ;

}

Bk :
BT Bt R BARK

Py _ssize t PyTypeObject .tp_vectorcall_offset

— AR vectorcall Va5 SEBLA FI X G SEBIGR BUN nT ki s i, X8 — R LRI tp_call
AR A

B BANAE W B T Py_TPFLAGS_HAVE_VECTORCALL JERRIHE . fEMIEH T, B0Hh— 1
HFrvectorcall func FREHSEBI R H Y IEBEH

vectorcallfunc $8%1R] §88 NULL, FEXFMEOL N SEBIFT M4 Py TPFLAGS HAVE_VECTORCALL Y%
APBE A WSROI EARR R tp call,

R T Py_TPFLAGS_HAVE_VECTORCALL fJEWNINi B tp_call HHifrHEAT NS vectorcall-
func FRE—3. XA LA tp_call & FjPyvectorcall Call () RSEH.

#g s It is not recommended for mutable heap types to implement the vectorcall protocol. When a user sets
__call__ inPython code, only #p_call is updated, likely making it inconsistent with the vectorcall function.

16 3.8 ST 75 3.8 MR AT, XAMEAI#44 A tp_print. 7E Python 2.x H, ‘BE#HTHTHIF|
4. 7£ Python 3.0 2 3.7 i, BRAHH .

Aok :

This field is always inherited. However, the Py TPFLAGS_HAVE_VECTORCALL flag is not always inherited. If
it’s not, then the subclass won’t use vectorcall, except when PyVectorcall Call () is explicitly called. This
is in particular the case for types without the Py TPFLAGS IMMUTABLETYPE flag set (including subclasses
defined in Python).

getattrfunc Py TypeObject .tp_getattr

— MR BRBUB P AT R R R TR

ZFBEHFH. YEPE X, MiEftp_getattro f{HE—EE, HEZ A CFEIFRSEER
NEMA, A Python SERFHXTE .

Rk :
4H: tp_getattr, tp_getattro

BB T EMep_getattro iidhik: M FRAMtp getattr Mtp_getattro ¥4 NULL Hf
Z TRV MR EZEBR YK tp_getattr Mltp_getattro.

setattrfunc PyTypeObject .tp_setattr

AN ) R RS DA S B A e s P T e

ZTBCIM . HEPOE XN, WMo _setattro fR A EEL, HERZ A CFRHHRSHE
ANETES, M4 Python “FAFHRXTSL .

MoK :

EH: tp_setattr, tp_setattro
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ZFESWTLE M _setattro kR M TRBMtp setattr fltp_setattro ¥k NULL
IHZ T RBEEG R M BRI BRI K tp_setattr flltp_setattro,

PyAsyncMethods *PyTypeObject .tp_as_async

B —MIEN ST C B LM awaitable Flasynchronous iterator RS XT 540 I BEH 7 B B B i &5
Wk . HS 5T AT s ik TR .

TE 3.5 BRI TE2Z BigEFRH tp_compare fll tp_reserved,

Aok :

tp_as_async FEAXWAK, (BTSN FBASMERMARK.
reprfunc Py TypeObject .tp_repr

—/NEILT N E KL repr () WREIATIETRE .

BEA HPyobject_Repr () WA

[PyObject *tp_repr (PyObject *self); ]

BRI TR 0] — AP A7 B Unicode X R o FEBRARSOLT , e BN 20R ] — AN P47, 2405 HAL
%eval () i, REA GRS, wlo iR bl — A MFEERXR . AT, WE R 2R 0]
—ANPA <t TFRFFRA > S5 R AT RHERT O R B SR AME R AT

Bk

BB T AR

it

HIRKBE TR, WIBH <55 object at sp> BT, Hoh 55 MBHNERLAH, oo 1
BEHCHALH0 P frHUAE

PyNumberMethods *PyTypeObject .tp_as_number

S50 NS EE, P LA R AT SO G ST B RS B SR B L o
Faf %Mk,

Yok :
tp_as_number FEASPAMR, (HIrE &K FRISPHRMAR .

PySequenceMethods *PyTypeObject .tp_as_sequence

TR —AMHmgE AR S, HP a5 HATRE ST SR AH A0 7B . 1K S8 BE) SCRY I 5 7
xS s AR,

Aok :
tp_as_sequence FRIASYAIK, (HET &0 7 BSPHIMAR.

PyMappingMethods *Py TypeObject .tp_as_mapping

R —AMomas i AR e, Hh s R ST SRR S AH I F B . K S5 B SORY w1
3T ZrEHIR,

Aok :

tp_as_mapping FBAKYK, (HITW ST B EMAK .
hashfunc Py TypeObject .tp_hash

—ANEISEEL T N E AL hash () AR B T dE4T .

HLEA HPyobject_Hash () KIAH:
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[Py_hash_t tp_hash (PyObject *); ]

—1 ANAERIER R IEERORE] YA A EE R P A AR R R, RO B — A ik el -1,
MigF B (Fetp_richcompare) HIRWE, SHEAIZMNEEEA 251K TypeError, X 5HHik
“HPyObject_HashNotImplemented () A,

B g B N PyObject_HashNot Implemented () DAPH IR AL ZERIGKIRIE 757V . 15 Python
JEX AR _ _hash_ = None MY, 5 isinstance (o, collections.Hashable)
IEffRE] False.. R GIRMZ UL : 7E Python JZ % & — 1K1Y __hash__ = None &fifif
tp_hash FE{ X E NPyObject_HashNot Implemented (),

ok :
4H: tp_hash, tp_richcompare

GBS TR AE tp_richcompare —EYkK: MR MWt _richcompare Hltp_hash ¥
NULL B F2RAUE R N 443K c p_richcompare fltp_hash,

ternaryfunc PyTypeObject .tp_call

— AN AT S BT G R B4 ) BRI FE . TSR XS SN 2 AT R A S WAZAEL Y. S NULL, HE A
Ypryobject_call () BIFIE:

[Pyobject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs); ]

ok :
Bl R B4RK .
reprfunc PyTypeObject .tp_str

AR S st (O BRI BRI (FVERL str BUER — KB, str () BIHILL
B g . KSR Pyobject _str () PUTSEIRRAE, Mipyobject_str () R H AL
fire)

H&MGPryobject_str () W

[PyObject *tp_str (PyObject *self); ]

KB ALR ] — A FRFH B Unicode MR . B Y g2—A> KU FRRTFAFRFIRNEN, FOX
FEEAE print () RECH S HADA AR RRER.

Aok :

BT B 2R RAK

B

LARBE GBI, fRHPyobject Repr () KB —FEHFRZRIEN.
getattrofunc PyTypeObject .tp_getattro

AR R T R R TR

HE# 5pyobject_GetAttr () HIAHE:

[PyObject *tp_getattro (PyObject *self, PyObject *attr); ]

A AT AR IZ T BOR A PyOb ject _GenericGetAttr (), B T AKX GIEMEREE .
ok

EH: tp_getattr, tp_getattro
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REBSWFRF tp_getater —RYkEK: BFHRAMtp_getattr fltp_getattro ¥k NULL it
TRABVE RN YRR tp_getattr flltp_getattro,

Hi:
PyBaseObject_Type @mPyObj ect_GenericGetAttr ().,
setattrofunc PyTypeObject .tp_setattro
— AN 1] R A S E A B S R B ] 4R AT
HX 2 5pyobject_SetAttr () WA

[int tp_setattro (PyObject *self, PyObject *attr, PyObject *value);

B Ah, i W A S FE R value X NULL R M B R PE. 38 E W DA Oy MR % T BiR
HPyObject_GenericSetAttr (), B TIRANSEMERE T .
ok :
EH: tp_setattr, tp_setattro
ZFEEBESW TR A b cp_setattr —iB4kEK: K THAItp setattr Mltp_setattro ¥k NULL
N TRADE RN YK cp_setattr Mltp_setattro,
ek
PyBaseObject_Type [fiflPyObject_GenericSetAttr ().,
PyBufferProcs *PyTypeObject .tp_as_buffer
e ) — M B G S G D 11 R GOM % 1 7 B IS5 A AR B 18 5T o X 87 Ber) ST 2 L2 o
XA f g5 k.
Aok :
tp_as_buffer FEASHAR, HFEEWTEREBEHAMIMEK.
unsigned long Py TypeOb ject .tp_£flags

T BUR R AR R RS . LSS 1R B TR s AR 3 3 — SR U T8 B2
At (it cp_as_number, tp_as_sequence, tp_as_mapping Mtp_as_buffer 5| K"
JEESHIIR) TR E TR, EAED S AN LRARG IR AR AL G T, e AR
RALFBOl FUR /T B0 ) HA R HoA 25l NULL {H.

R

Inheritance of this field is complicated. Most flag bits are inherited individually, i.e. if the base type has a flag
bit set, the subtype inherits this flag bit. The flag bits that pertain to extension structures are strictly inherited if
the extension structure is inherited, i.e. the base type’s value of the flag bit is copied into the subtype together
with a pointer to the extension structure. The Py TPFLAGS_HAVE_GC flag bit is inherited together with the

tp_traverseand tp_clear fields, i.e. if the Py TPFLAGS HAVE_GC flag bit is clear in the subtype and
the tp_traverse and tp_clear fields in the subtype exist and have NULL values.

e
PyBaseObject_Type ffif] Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE,
P fERS:

HEl@E X T AR, v RABH | SHAXEi#T OR BH NE Mitp flags FEBHIHE.
FPyType_ HasFeature () 2 — PR —ATHAME p M f, K tp->tp_flags & £ J&
HRAESE.
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Py TPFLAGS_HEAPTYPE
Y RINT G A B ERE L 2 B X AN ERR O, B, i Py Type_FromSpec () ZhASEIH
MR, FEILREOT, HEGIob type FESP NI IIZZEBI G, 2B G/ —
AT LG A @ AT INCREF, F7ESL il 8 £ B $i4/T DECREF (GX AN 23 B T 28 B g SE 3 5
HA LAY ob_type T 5| 2% 25 34T INCREF & DECREF),
Pk :
777

Py TPFLAGS_BASETYPE
2 PR AR 5 — N LS T LR O R R . W% LU RO s I, T 2R AR
TOER TR (RRIT Java Hry final” 28) .
Mok
777

Py_TPFLAGS_READY
MR G L Py Type Ready () #5842 L BIMLITZ RO R E. -
ok :
777

Py_TPFLAGS_READYING
Y pyType_Ready () FEWIIRACIL BT G ad 7 v Bz LU RO R B e
ok
277

Py_TPFLAGS_HAVE_GC
WX G 3 HE B I I 0B 2 B B X A AR L. a0 SRR CE T X AN L, S8 Ji
Aeyobject GC_New RABI /i Pyobject _GC_Del () REH. HEEEES ik 7R 72
TR ED . XMIB S RE R BN R HAEAE GC M KX FEB tp_traverse fltp_clear,
Pk :

ﬁ‘ﬁﬂ: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

Py TPFLAGS_HAVE_GC JEWpfi & Stp traverse fltp_clear FE—iB g gk ik, Myt 2
Ui, WRPy TPFLAGS HAVE GC JEARAE T RB PG 2 I H TR B Pt traverse
Mtp_clear FEAMEI AA NULL (HAYHE.

Py TPFLAGS_DEFAULT

KR T B G KLY RS R B AT A B AT LR L RS . HOAT, BRI AR AL

Py_TPFLAGS_HAVE_STACKLESS_EXTENSION,
ok :
?7?77?

Py_TPFLAGS_METHOD_DESCRIPTOR
XAMLFR IR AT R AL T RGP vk
R type (meth) &HE TR, IBA:

e meth._ get_ (obj, cls) (*args, **kwds) (H ¥ obj A & None) % /W % 1y T
meth (obj, *args, **kwds).,

e meth._ _get_ (None, cls) (*args, **kwds) WHZEHT meth (*args, **kwds).
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BBt ob meth () BRI A fEfk: & HFES Jy b3 .meth BIERTH) 49
" A%

£ 3.8 BUBTIA.
ok :

VEHEAR 48 A 2% A W B Py TPFLAGS IMMUTABLETYPE JEARIIZRALF Ak . X T4 KA,
Ytp descr_get PR E MK,

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
XA Py Long. Check () ZEREH S bl if i — N RALR TN N BERAM T2 X%
FHAI He iz A anpyObject _IsInstance () BEHHRE, k& H N ERBN H & LA Y4
BRI B tp flags, 7505 RER) ST T22 B A AR5 DR T B8 F P0G 00 Ao 287 11 RS [)
HIAT A o

Py TPFLAGS_HAVE_FINALIZE
MR GER R tp_finalize FEATIF BB IX AN LR .
1E 3.4 HUHT A

138 Mz B EH: WERE AHELER, H MBS SR B gk h B 2T
FEtp _finalize flifv.

Py TPFLAGS_HAVE_VECTORCALL
WSS T vectorcall 3L B SR BEX L. & fltp_vectorcall_ offset | f#FER.
ok :

This bit is inherited for types with the Py TPFLAGS_IMMUTABLETYPE flag set, if tp_call is also
inherited.

e 3.9 BT
Py TPFLAGS_IMMUTABLETYPE
AR IR G 2 BCEIX AR AR I TeVA BB B i B
PyType_Ready () & HalX[# A KA W HIXANHER.
Aok :
XA A SRR o
e 3.10 FCHT A
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Py TPFLAGS_DISALLOW_INSTANTIATION

AAFBIRBBRB LB K tp_new B NULL I HARTERBFAFPAIE _ new_ .

XA EAR D FAER FB R A RE, MAREZ G B, © 55 7E %L
HPyType_Ready () Z HiRHE .

MR tp_base 2 NULL B{# sPyBaseObject_Type Mtp_new i NULL NNZEIRSHE #5535
o EHSRE.

Aok :

XA SHAR . (FE, TGRS, BRIFENHRE TN NULL i tp_new (X H
e C APTSCED).

flE): AR IR BRSO — N EAVF LB T2 (BN T abstract base class), 57 Mol
br. BRMGOER, thtp new FXFT2ER .

1 3.10 BUFTIA.

Py_TPFLAGS_MAPPING

A HEAFOE 5 I S 1Y SE B AT AER T AR mateh AU i) H AR LB B LA E ek
T34k collections.abc.Mapping I H Bk E, HIEH M collections.abc. Sequence
I EUH I

#E): Py TPFLAGS MAPPING MIPy_TPFLAGS_SEQUENCE 2 HJFHI; [FH}E A TER S
ESE/E

ok :

ARG P R B Py TPFLAGS_SEQUENCE [T 4K
hs%:

PEP 634 — 4L BCILAE : AL

AE 3.10 BUHIA.

Py_TPFLAGS_SEQUENCE

XA F R H8 B % 2 19 S 090 T PAFE I AE mat ch ARSI B AR PLRP I . B S 7EHEM L
T2k collections.abc.Sequence B A E, HAEHN collections.abc.Mapping
I EOH B

#E): Py TPFLAGS MAPPING FIPy TPFLAGS SEQUENCE &5 JFWI; |8 AR W/ AR 55
ESEITE

4ok :

XA M AR B Py TPFLAGS_MAPPING HZEALFT4kK o
%

PEP 634 ——Z5# b B VLD - A

TE 3.10 BUHT A
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const char *PyTypeObject .tp_doc

— ARG ) 48 HAZ R A R SO FAFER 9 DA NUL 2551 C FAFER 365 2385 ol g 2
RUFIZEAISLB) ) doc_ JEk.

Aok :
XATFB R LR
traverseproc PyTypeObject .tp_traverse

— AN R G ) B3 [ S Y 3k T R B F5 4T . Z TR A AR E T Py TPFLAGS _HAVE_GC Jif
FROIETREAE o RS M

[int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

A 7% Python B3R [HIW Ty S0 B 245 BT HE At 5 8 T S F AT s el — i AR

tp_traverse FREMEBIIR MR R IEIR G H . co_traverse sREUH ML 5L B 2 7E S0 ) 4
BT % B A 1Y Python Xl R L BB Py _vIsiT (). BN, PAFEHH _thread
PRI LT local_traverse ():

-

{

}

static int
local_traverse (localobject *self, visitproc visit, woid *arg)

Py _VISIT (self->args);
Py_VISIT (self->kw);
Py _VISIT (self->dict);
return 0O;

W Ery VISIT () AURELER DAS NGRS F IR B . BSRIEAFAE—4 self->key WU,
{HE HAE A NULL 5f Python “F45F 5 (R M A REBUA B S | F IR —4) -

TES— T, BIEEARAITE B B G R e N 2 R RS | ) —5B4 . VE A TRR S B /R U5 98 vT RE AR 22
ViR BRI gc B get _referents () MRECRHSHIEE .

el Y5iPlep traverse B, WAGSEHIET A PG GEEA IR BN ) A DA
o ZEFIEUE, WR— NGt tp_weaklist RENCRESIEIH, IBASCRHESR (p_weaklist FiTg
X SL) WIFEEE B ASRERL TS 0] A SE B R BRI A f8 10 B B 9555 1 (5551 12 =gt R SOk
555 FALE, (ESEB AR i o R s G R, R RV SE B AAAE AT R ) -

B Py VISIT () BRIEY 1local_traverse () B visit Fll arg T6 S B A TG EWZBFR; NEREE iy
HEAT.

He e £ LBl SR — AN H R RG] . B A0 T R B B4 1
WPy TYPE (self), B2 @ity HALHE A (B0 —A e BB 2E) M) tp_traverse Ff
WATS AT . SR XA, AN SnT BEA S gl [ .

TE 3.9 MU B BT iSO R ALY 245 tp_traverse WY Py _TYPE (self) . FERFHY Python i<
B, BT bug 40217, SXFEMR] BE S S BUE RIS P R AR iRt .

ok :
ﬁ}?ﬂ: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZF B2 Htp_clear flPy TPFLAGS _HAVE_GC MR o — & B + J5 B4 oy 4k 7K 40 2R A £,
tp_traverse fltp_clear fET-IRBIHIY TN EATHRRF MBI
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inquiry PyTypeObject .tp_clear

— AN R G BT Rt I RS g ) T B R B 8 5 . IR AN SR T Py_TPFLAGS_HAVE_GC Jif
FROIITREAE o RS 4 H:

[int tp_clear (PyObject *);

tp_clear &G RECHE I RAT B MU RS ARG IR 3% FpAG I BN A ERE | T . BLAORDL, REE A FT
Htp_clear AL E T —RLAFTHATA S| AR . X2 MPag 8, I HLANE AT ] 5E b A w2
Peffttp_clear pR%L. BIUN, JSTCHERBIRS LM tp _clear REL, FAATREIEATE S ITHENS
FSAGIRE Y. FIL AR co_clear pREAE AFTREATA 5 e AL G IR . XN 27 Bl B8
BAwRIY, I HR DS HER I o _clear BIEYS4HEH .

tp_clear WSEBLN 24 ZFFSCBIHE m HA SR AT BE ) Python XFGAYTIHT, FRFHE FliX 2818 AR FE i
N NULL, 4R 1B

static int

local_clear (localobject *self)

{
Py_CLEAR (self-—>key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw) ;
Py_CLEAR (self->dict);
return O;

}

WY Py CLEAR () 7%, RiERRGI RGBSR f mge el & X g5 | A ZAE T [0 g B S 0 42
FEEH SN NULL 2 5 A REMcREL Gl Py DECREF (). X2 RS | T RE 2 S8 (0 S it
SRR, Al e —HEER A DG Bl HoR] BE AL AR A R Python AURD (P T IR B 1 5 PR 1Y
AL 5 ) o WRIAER AR A PTREFFK S self , IR 20X IR 1A B & X SR 14O NULL
iit{/%;l?% B, XK self IAEREE W RPN . Py_CLEAR () FHFLAZE R T AT I
PRITE o

R tp_clear HAE B e BIBIGH A L IR - B, 2451 RO AR E X R A T
JHIE, WA S R ARSI Bl i 2 B tp_deallocs

A tp_clear AW B BRFTREIERGIFH, B AT ZE5 M BT S % 42 40 Python “F45H o Python
BH EMEESS5EHSI M B—h0, IS4 Python X4, HELRAMH tp dealloc
PRk cp_clear AR E,

H 2% Python 173 [ 10 B 25 BRI FE A AT % R ) SR A ars el — iR &R .
Pk :
ﬁéﬂ:Py_TPFLAGS_HAVE_GC,tp_traverse,tp_clear

BFEB 4 Htp traverse flPy TPFLAGS_HAVE GC WEARAY — o 8E T2 BT 4k Rk 40 5 W47 057,
tp_traverse flltp_clear {EFRE P BTN IHRF IR BILK .

richcmpfunc PyTypeObject .tp_richcompare

— AR ) HUR R A R R, s R B4

[Pyobject *tp_richcompare (PyObject *self, PyObject *other, int op);

E—NESRRIE APy Typeobject B LTRSS,

PR R 23R 1] LL A I 45 5 GE %A Py_True B{ Py_False). QIRKE LK ZHE, TR
Py_NotImplemented, HISR%&AE T HAMAE RN E AR ] NULL His & — 704

vl

AR E B E Y HVFtp_richcompare fllPyObject_RichCompare () [E =124
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Py_LT

Py_LE

Py EQ

Py_NE

Py _GT

Py_GE

TE PN EE AT i s F- 8 1 AR R 55
Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)

MI%BREGR 9] Py_True Bk Py_False, SXHURT LML . VAL A Fil VAL_B 7502 Wl il i
C WRGEAFHATHET R (BN, BRIl C AT A0 . B = A S8R R aE,
SpPyobject_RichCompare () IZBE—FE,

1R [l {EL g — B strong reference s
BAERRURIN, FFBRUE R LR AR 0] NULL.
e 3.7 BUHTIA.

Aok :

SY#: tp_hash, tp_richcompare

ZEBESH TR AIF tp_hash —E4kEK: QTR AIW tp _richcompare Mltp_hash ¥J5 NULL i} ¥
KAV R4k tp_richcompare fMltp_hash,
i
PyBaseObject_Type $#fit T —Atp_richcompare WISEH, BRI PARE4E K. {HE, MR HEX
T tp_hash, WA ABEAARR REOT HiZ KB LR ICVES AT UL .

Py _ssize_t PyTypeObject.tp_weaklistoffset

AR MR A Y SL B T 55 5 0, W BeR T 2 6 B e 5595 | T 21 3RSk 1 SE 1 4548 (4 rh i) i B
B (2 GC 3, MBRELLRTE) ; ZmBERgiPyobject_ClearieakRefs () Fll PyWeakref_*
PR o LRI ARFR EAE 4 Pyobject* FANFEIF WML N NULL.

AERFR T B G tp_weaklist {RIF; JaH AR RA TS T A1k .
éliﬁﬂfc:

o TRRR, (FIEES I TSN, TR A SRR X k% TR
ﬁﬁwmg*ﬁgmsﬁ%[ﬂw% T3 Rl i £p_weak listorfset HFIM, FROAKRIZA
AL
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When a type defined by a class statement has no ___slots__ declaration, and none of its base types are weakly
referenceable, the type is made weakly referenceable by adding a weak reference list head slot to the instance layout
and setting the tp_weaklistoffset of that slot’s offset.

When a type’s ___slots__ declaration contains a slot named ___weakref__, that slot becomes the weak ref-
erence list head for instances of the type, and the slot’s offset is stored in the type’s tp_weaklistoffset.

When a type’s __slots__ declaration does not contain a slot named __ weakref__, the type inherits its

tp_weaklistoffset from its base type.

getiterfunc PyTypeObject .tp_iter
— AR IR 1 BB R B, %R BOR [BI% G (iterator . B HIAFAEIE H R IE B 5B Aiterable (L
B P IAEBA MR B O T R R RE N AR ATRT 5 o

IR B4 5 Pyobject _GetTter () WA

[PyObject *tp_iter (PyObject *self); ]

MoK :
PP BT RBK .
iternextfunc PyTypeObject .tp_iternext

— AN 1 KRR BT, XK BOR [l iterator TR — T, HAEH

[Pyobject *tp_iternext (PyObject *self); ]

LB PFERN}, BRI NULL; StopIteration i alAEXIREMATREARE. YAATH
— RN, BWAAAUR R NULL. ERAAERIZ R R S hr 2k A ge.

i%gﬁ%%%éﬂtﬁ&i”:‘uﬁltp_iter PR, I EL% ek B 245 [k A S AR B (A 2 38 ) 2 A8 5
Bl).

WA 24 Py Tter Next () A .
Aok :
WP B TR BAK .
struct PyMethodDef *PyTypeObject .tp_methods
g’l‘ﬂiﬁﬂ‘]?’érﬂPyMethodDef ZEM AR LA NULL SRS EE i fast, BT IR A T
TR PRI, BRI G TER cp_dict) PM—M S Irkiiik a4 H .
ok
BTFBAL T RBFrR (Ol A R HLH R AR T ) .
struct PyMemberDef *PyTypeOb ject .tp_members

— ARG R Py Membe rDe £ ZEF A LA NULL S5R A RHSEALfREr, B 1 IR R
P (T B L) o

XTI PRI, WA T G TR co_dict) PM—M S Irikiik a4 H .
Aok :
BTBOR ST IBUPT AR (Bl A R OB R AR Y ) o

struct PyGetSetDef *PyTypeObject .tp_getset

— AN BERFR IR Py Get SetDef Z5MIRI DA NULL S5 R i SEH 55, B T BB SL il v
EOF AR =N
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TR PRI, AR Tl SRR to_dict) HF— MGG b & H .
Aok :
BZTFBAXPTRAPTR (PO Rl A LR R 4R ) -

PyTypeObject *PyTypeObject .tp_base

—"Tﬁﬂ’]&ﬁ%’éﬁi%ﬁlﬁ%f%@?%ﬁﬂﬁ%%’éﬁiﬂﬁ%ﬁ HERXANER L, AR, ZHEMRTE
T TR B S H B A R

) AL TR AR R A 4 SR B R ) . C99 %k%ﬂﬁnﬂ%ﬁjﬂ “Hitb# . B 15
R ER R AR NPy Type_GenericNew () #h@A 37 C99 Hutik &

HR, AL B AT N T AR SA B PyBaseObject _Type WM HZEAT& . JiiFasnl
RE CRFZIB BT (W gee), fH MSVC WA SZHE . X PAN R IEASTE X — 4T R B ER 2 A AT S AR UE) o

P, B STEY RELR AP LR O i B tp_base.

ok :
GBS TR (24).
i

ZFEEIA N sPyBaseObject_Type (X} Python #2175 £ V6 Rl object 2i%),
PyObject *PyTypeObject .tp_dict
R TRt Py Type_Ready () FRA#EIX HL .

This field should normally be initialized to NULL before PyType_Ready is called; it may also be initialized to
a dictionary containing initial attributes for the type. Once PyType_Ready () has initialized the type, extra
attributes for the type may be added to this dictionary only if they don’t correspond to overloaded operations (like

_add__ ().

Aok :

GFBASHTRB R (BRI B g R JE P 2l AN [R] AL SR 4k i )
e

R T BN NULL, PyType_Ready () RFAEHL— 87 i

IR

i, H M C-API i fiPyDict_SetTtem () BEN tp_dict BANLEW,

descrgetfunc Py TypeObject .tp_descr_get
—AALER SR RAAR IR R R
R4

[Pyobject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Yok :
BT RBAK .
descrsetfunc PyTypeObject .tp_descr_set
— I8 1) T L BRI B i A (R P eR RO R TR B
BRE 2544 0
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[int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

Bt value ZH% 0 NULL DA BRIZAE.
4ok :
WP B AW TR,

Py _ssize_t PyTypeObject.tp_dictoffset

WSRO A — A B LA R 7, W B B A0 1% S 091 A8 e - Ly 2 2
S BIRmMFS & XIS ERFH PyOobject_GenericGetAttr () i,

AERF LB S to_dict R a2 AN GA B IR P 7 4t

If the value of this field is greater than zero, it specifies the offset from the start of the instance structure. If the value
is less than zero, it specifies the offset from the end of the instance structure. A negative offset is more expensive to
use, and should only be used when the instance structure contains a variable-length part. This is used for example
to add an instance variable dictionary to subtypes of st r or tuple. Note that the tp_basicsize field should
account for the dictionary added to the end in that case, even though the dictionary is not included in the basic
object layout. On a system with a pointer size of 4 bytes, tp_dictoffset should be set to —4 to indicate that
the dictionary is at the very end of the structure.

tp_dictorfset FUBMAIE NIk, T HBEEIS I Pyobject_GenericGetDict () i)
¥8Er. WHPyObject_GenericGetDict () W HERG B AT MATECNAE, HICLEVT AT S FW 8 e
R Pyobject_GetAttr () M EAHAEK,

Pk :

This field is inherited by subtypes, but see the rules listed below. A subtype may override this offset; this means that
the subtype instances store the dictionary at a difference offset than the base type. Since the dictionary is always
found via tp_dictoffset, this should not be a problem.

When a type defined by a class statement has no ___slots__ declaration, and none of its base types has an
instance variable dictionary, a dictionary slot is added to the instance layout and the tp_dictoffset is set to
that slot’s offset.

When a type defined by a class statement hasa __slots__ declaration, the type inherits its tp_dictoffset
from its base type.

(Adding aslotnamed __dict__ tothe __slots__ declaration does not have the expected effect, it just causes
confusion. Maybe this should be added as a feature just like __weakref_ _ though.)

i
BB, W35 £, R EO) NULL RS pIalE _dict_,

initproc PyTypeObject .tp_init

— TR [ L B AR L s B T

PREBO IV T2 init_ () ¥k, Ml __dinit_ () —FF, BUESLEIRSAEME __init O BF
ARERY, LB R SEBI __init_ () IR HEDWIG LB EE .

PRANAYZE 4 0

[int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

self ZHCRIF BT SEB]; args M kwds ZHAEIAM _init_ O BHEAMAERE TS

tp_init BECANRAA NULL, el i f R & QUL S B BRI T, RIFESE A co_new i
ROk ol — MR LI . MRt _new BREGRIE] T — AR FIR ISR T AU HA IS A Y 58
Bl, Wep_init MECASPIRA; MRt _new Rl T —AJFIRIBA T RBA LG, W% 125
Witp_init KR .
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BmR M 0, KA AERE R -1 e iR B E— 1 F% . and sets an exception on error.
Aok :
P B TR AK
i 15
NP s 2 0 SR ii% T BOR A BRIAMA
allocfunc PyTypeObject .tp_alloc
i 1) — A~ S48 43T R RSO P e iR
SR GRS R

[PyObject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems);

#ok:

B B WS THAUR, (R S0 TH2 GBAL class HFAIRINY THAL) 46K

i

SFHA TR, UFBR R BA Py Type_Genericalloc (), DAHRHINRAERIHES RN

XFESTHREL, PyBaseObject_Type ¥l PyType GenericAlloc (). X2l FIrA#S
TE SRR HERAAE .

newfunc PyTypeObject .tp_new
—AN AT R A ) S B B ek R 4T
BRI 2540 R

[PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype ZHUZWAVERIN RINIEAL; args Fl kwds SHEFTRVEHI LB AL AR ALEA B F S5 T
& subtype K%)M@ﬁ%%ﬁiﬁﬂﬂ i tp_new EREUINBIIRAMIE; ERARIZEAMN TRE (HARRE
ETERIER) .

tp_new RNV 4 H subtype->tp_alloc (subtype, nitems) R NXTRAESSNE, KRG HN
T4 o B W B HE— B IG AR . W] DAL A 1 Z 0% B EE A W W R AL BRAE B M e tp_ind © A PRER
Ho — AR X T AT AR ROk, BT A VI AR RS A cp_new A, TR T AT 28
R, KR WIIG AR AT Y MR B o init FEIAT.

WKHEPy TPFLAGS_DISALLOW_INSTANTIATION JHEARPAZE [FF Python W61 ZHZ ISR ) L4
4ok :

RTBAPTRBTR, PISMEILREAN S tp_base § NULL I «PyBaseObject_Type [# %

Bt

XA R R BOCA BOME. X %%ﬁﬂ%ﬁﬁ%ﬁiﬁ)‘@@ NULL, U FEyki ) LSS 2R B T 1Y
B B AEAE AR B SEHY, BN T R .

freefunc PyTypeObject .tp_£free
— AT ) SO CR B HR . BB RS

[void tp_free(void *self); J

—DIBEZELWNIIG L dR 2 PyObject_Free ().
ok
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FTBEWEHSTRBMR, BEARASHNE T GE class BRI B THRAE) 4K
T
EHHSFERHEY, ZFBESHE KN — DA G SpyType GenericAlloc() PA
K Py TPFLAGS_HAVE_GC JEFMIFEAHVCEL IR AS o
ST #5728, PyBaseObject_Type FHfiflPyobject_Del (),
inquiry PyTypeObject .tp_is_gec
] A 4 T B [l A B U ) eR B FE L
57 3% [ AL 2 e B R 45 28 X S 2 5 AT DA IR . e — R LT, i el g RS A A X A X
%%ﬁiﬂﬁtp_flags FB . PAJPy_ TPFLAGS_HAVE_GC KniR A BE R I H @A — LS B[R] i)
REEE TEHSMISS B EG], KA ESa L FR Nz W IcEg L. 2488 éﬂtjﬂ:%ha/ﬂﬁﬁ

ufr XJ‘?T%)&‘ZH&IEH&CE’J;&TFJ AR MR ] 15 TR AR [ S B, AR RO 24
PRE 2544

[int tp_is_gc (PyObject *self); J

(X R ME— G RRBIA L . STRR Py Type Type & LT LMRECK KA EST 2 & o fuay K720, )

ok :

Bl 2R BAK .

i

BERE A BAT BOANE . AR T B NULL, WK Py TPFLAGS_HAVE_GC A AHIR DI RERY Q.
PyObject *PyTypeObject .tp_bases

HEBMITH.

WP B 4 A NULL 9 Kk, Python KFERALAT 4 0 i SEAE

YT ESAIENZE, nIPAMER Py_tp_bases # L kB Py Type_FromSpecithBases () [f] bases
ZH. WA SR

B ZEAPRATE AHSE LRI, HRARSF tp_bases BWA—ILdl, Python ff A5 A4
R, (HARLERE AR SR — AR

Aok :
EAFEASHIK,
PyObject *PyTypeObject .tp_mro
A ERA Y RERTCH, ARBAR L TR LA object MENETR, (I kAT .
BEFBER RN NULL H4o ik, Python FEYESRALy 46 L i HFEE
Aok :
BEAFBASKYAR; Rl Py Type Ready () IHHREIN.
PyObject *PyTypeObject .tp_cache
ARG ACHE BRI -
oK :
X FBOA SR
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PyObject *PyTypeObject .tp_subclasses

HO T2 555 | AL S (UBEN TR -
Bk :
R TFEA SR .

PyObject *PyTypeObject .tp_weaklist

IR, HTRZEBRISETI N AP, (RN
Aok :
X FBASTIK.

destructor Py TypeObject .tp_del

RFEEHTH. Wl tp_finalize,

unsigned int Py TypeObject.tp_version_tag

T RINBITEZEA . DRATFREE .
Aok :
R TFEA SR .

destructor PyTypeObject .tp_finalize

— AN IR ) L Bl IR LA R B AR . RIS

[void tp_finalize (PyObject *self);

)

WRBE T tp_finalize, MRRRERIFAERZALEE LRI E—W. R iR m (R
SEBIE BARERT | ) — AR ) SORTEXT ORI BRI . AR R, B E S
FTREIRERS M Z BIROR , CAB R E BT R PRI RAL T IEFARES .

tp_finalize AN HBUEMEIFFRE: B, HEIEREALSSHIERMIAIT:

-
static void

local_finalize (PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current exception, if any. */
PyErr_Fetch (&error_type, &error_value, &error_traceback);

/% coo ¥Y

/* Restore the saved exception. */
PyErr_ Restore (error_type, error_value, error_traceback);

}

53 SMETFEERE, 22 S MU Python sh, £0_dealloc WAMIERE Python RN, T
AUV SR (WSS PHRSRI0— 5, WVE R o A £ 22
S | VBRI . SEXE Python APLIRRE AR FUAE, 434 tp_dealloc il FAEI AT 147 42
AERERSH (GIL) . (L2, WIBEAHSRAOAT S RS T 13U C 58 Core FRAGATSR, 24/ 0ol A
U] tp_dealloc 924 HISRISC ST G 2 MR SHE MO FE ATV

Mok

BT B AR

16 3.4 HUBT A
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TE 3.8 s A 3.8 N Hi A B Py TPFLAGS _HAVE FINALIZE JEFSARELZFEHE . T
TEC AT BRI

hz%:
T G G IRZAL” (PEP 442)

vectorcallfunc Py TypeObject .tp_vectorcall

T IR BT PR FH #Y vectorcall pR%. Hm)ikul, B2 HREM type.__call__ fvecorcall,
Wk tp_vectorcall i NULL, BRATAASCHIRFEEM _new__ () JFH __init__ () g6,

oK :
X FBA AR
1E 3.9 BOBrmA: - (AT B 3.8 AL, FZM 3.9 THRB M)

12.3.6 §pSR
efege b, 1E C e L RAEZ #40, W2, PyTypeobject FEHIIRTEARD i B 3 E SOl
MPyType_Ready () FKHJHHAL.
BT SAE Python Hrig SR ZRAUAH KR S AL R -
o EASREULBEIA S BAIEDL, MBITARRERE T 2 EAK.
o BASEAXTS (EFHFEEMEEH]) RATTAEXS . Rl fefE Python fis s (& MBI S JR 1 -
o BRSRBUN SR T A 5 L), BT Y AR TR L B R

AN, HIFPyTypeobject HRBAE MBS 2 1% AP W —5R5, AT B S 2 B 3 i e
FRALET KRR E 1) Python YRRCAS AT 415«

12.3.7 HESERY
—PpiE s R A 0 BRI R, SCERIRR SRR, B 56 Python (1) class iE)01EH 2 EH T
o $eRBIPEE TPy TPFLAGS_HEAPTYPE JiEFF.

This is done by filing a PyType Spec structure and calling PyType FromSpec (),
PyType_FromSpecWithBases (),or PyType_FromModuleAndSpec ().

12.4 HFMREHaF

type PyNumberMethods

RGPS 18 O GRS BT IS R B o B BB T P30 — T A LSRR Y
ARRE R T o

SER A E SLANTT

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;
binaryfunc nb_divmod;
ternaryfunc nb_power;

(T —TD
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unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;

inquiry nb_.

bool;

unaryfunc nb_invert;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_inplace_add;
nb_inplace_subtract;
nb_inplace_multiply;
nb_inplace_remainder;

} PyNumberMethods;

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;

(M L—H)

fiE): BUH = H RS A A T BRI A, I B e (B0H A HERE
B r B S l) o QR I 4 I R R B OE SCERAE, IIDBUH Rl = H R B AR JE]
Py_NotImplemented, I EA T HAE R EATLAHRE NULL H X E— 7.

#E: nb_reserved PRIV UIFA N NULL. {EZ HIHAFHHAFR N nb_long, F¥E Python 3.0.1 H

.

binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.

binaryfunc PyNumberMethods.

nb_add
nb_subtract
nb_multiply
nb_remainder

nb_divmod

124. WFrMREEE
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ternaryfunc PyNumberMethods .nb_power
unaryfunc PyNumberMethods .nb_negative
unaryfunc PyNumberMethods.nb_positive
unaryfunc PyNumberMethods.nb_absolute
inquiry PyNumberMethods .nb_bool
unaryfunc PyNumberMethods.nb_invert
binaryfunc PyNumberMethods .nb_lshift
binaryfunc PyNumberMet hods.nb_rshift
binaryfunc PyNumberMethods.nb_and
binaryfunc PyNumberMethods .nb_xor
binaryfunc PyNumberMethods.nb_or
unaryfunc PyNumberMethods.nb_int

void ¥*PyNumberMethods.nb_reserved

unaryfunc PyNumberMet hods.nb_float

binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
ternaryfunc PyNumberMethods
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.

binaryfunc PyNumberMethods.

nb_inplace_add
nb_inplace_subtract
nb_inplace_multiply

nb_inplace_remainder

.nb_inplace_power

nb_inplace_lshift
nb_inplace_rshift
nb_inplace_and
nb_inplace_xor
nb_inplace_or
nb_floor_divide
nb_true_divide
nb_inplace_floor_divide

nb_inplace_true_divide

unaryfunc PyNumberMethods.nb_index

binaryfunc PyNumberMethods

binaryfunc PyNumberMet hods

.nb_matrix multiply

.nb_inplace_matrix multiply

270
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12.5 BRGI MR EHaF

type PyMappingMethods
SEAE A A T ) X G T SE BRSPS BR A8 5T . B =
lenfunc PyMappingMethods .mp_length
ZRECR WPy Mapping Size () MPyObject_Size () i, HHAMREIRZES . MRMNREAE
SO JRE D A 37 AT 4 A NULL
binaryfunc PyMappingMethods.mp_subscript
Z R OB #ipyobject_GetItem() HMPySequence GetSlice() i W, #H H H 5
PyObject_GetTtem() AH[F M4 4. MAE AL 06 20 W I 58 DA PyMapping Check () B %R [A]
IR PAy NULL.
objobjargproc PyMappingMethods.mp_ass_subscript

Z B OB B Wipyobject_ SetItem() PyObject_DelItem(), PySequence_SetSlice()
MPySequence_DelSlice () ffi . HA Y5 pyObject_SetItem() MHFE %, H v A
PARER N NULL AR —~25H . ﬁu%mﬁuﬁ NULL, WRXREEA s'zif%% AR AR -

12.6 FRIINR &

type PySequenceMethods
SER A $ )0 G T S B S B ) 8

lenfunc PySequenceMethods.sq_length

W Py Sequence_Size () MlPyObject_Size () B, HEGSENMHRMNES . EilLsH
Tifiidsg itemflsq ass_item FELRGIRAERET] .

binaryfunc PySequenceMethods.sq _concat

B Py Sequence_Concat () B H R AMEIRNES . FE22108E nb_add MR HATEUEAR N
ZIRERXWNT + BHEAF.
ssizeargfunc PySequenceMethods.sq_repeat

Wi Py Sequence_Repeat () Wil - HAMAENZEL . fE2iltnb_multiply M ITEL
HMRZ FERESWHT « BB,

ssizeargfunc PySequenceMethods.sq _item

ﬁt@%&%}ipySequence_GetItem () Pl I EAAHIRNE S . FE22iR@8 i mp_subscript HfIHAT
THEEZ R ER WA T Pyobject_GetTtem() . ZAENIAMYIAFTEVAE Py Sequence_Check ()
BRELR M 1, %AJ BRI PAH NULL,

ARG Z AT AR MR s lengt h ERIEPERTE, EFF0R M IO P9 BRI
ERG S IHetsq_item. W sq_length Jy NULL, F5|5-1F ARG A ILREL.
ssizeobjargproc PySequenceMethods.sq_ass_item

Wi Py Sequence_sSetItem() Frifi - B AHFN%ES . E2RiEdmp_ass_subscript ff
PHATE BIREFH R B E 2 B BB SP l Tryobject_setItem() flPyObject_DelItem (). 4l
NG A SR 4% H A 92 D2 A8 407 ] PASEER A NULL,

objobjproc PySequenceMethods.sq_contains

TR fitPySequence_Contains () MHHFEGHFRZS . A W] DARFF A NULL, FERCIE L
T PySequence_Contains () HF5Fi#EPZTFH)EHE S| —VLhL.
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binaryfunc PySequenceMethods.sq_inplace_concat
W E Py Sequence _InPlaceConcat () Bl fIFF A ALY . BN LB R E RS RIE
B, R IGR I AZAE AL AT PAREE N NULL, FELE LT PySequence_InPlaceConcat () Hf[HR
Fl|PySequence_Concat (). fEZEiREInb_inplace_add FEQiPATECFERHA N2 GBS H
THERBEB BT +=.

ssizeargfunc PySequenceMethods.sq _inplace_repeat
IR B i Py Sequence_TnPlaceRepeat () i HIFF HAHMEINZES . BN SBBENSE M RE
B, FERFHARI . AL AT PAGRER i NULL, FEBUNSOLF PySequence_InPlaceRepeat () ff[uliR
$|PySequence_Repeat (), TS5l nb_inplace_multiply FEMIITEF EHAHNEZ G EIR
S TR LB BT =,

12.7 EpRX RGN E

type PyBufferProcs

BEES A A 5 ) 22 o P30 BTl B BB R B o IS0 ST 5 D5 R G ] 1) 3 2 O Xk R 2%

getbufferproc PyBufferProcs.bf_getbuffer
AL GOESZ AR

[int (PyObject *exporter, Py_buffer *view, int flags); ]

Wb % 45 exporter [FTESRSEIEFE flags FTHS BN view. BB (3) 4N, HRBABUH S FAT DA R 215

(1) AAFPROE RPN . BRARE, WE5IK BufferError, ff view—>obj ¥l NULL Hi& 1]
-1,

(2) BT R T B
(3) 3G TR B N BT
4) B view—>obj &N exporter I i view—>ob7,
(5) & 0.
MR exporter ;2 G IXE BTy B BB B G5 A (1) —F0 20, DRI DAGE F A 2 205 5 :
o B WA B GUE R T X R IR view—>o0b BRI A HIHEI .
o HEM]: Zerh XK E E ) BRGSO AR XS B . TR, view—>obd KRR XF GG

il
view SUGANFBIHR S WAL b 28 4k 45, SO FARE R B A0 U2 A o 3
2 —i.

[ AEPy_buffer FEHUR S 10 1 PR T 5 1 07 H e AR B A RCEL B A PR AT AT 3% 07

format, shape, strides, suboffsets fllinternal XTI K2 R M.
PyBuffer FillInfo () ¥fhT —haes fa By g mh X ] I) IE Af A BB e 5 R S ZR A i 18 0 Ko
PyObject_GetBuffer () ;X AL3 R EMTH 3% e O .

releasebufferproc PyBufferProcs.bf_releasebuffer

LR EU 25448

[void (PyObject *exporter, Py _buffer *view);
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AL HRE R o DXGEYR AT K o AR TR BT 98, WPyBufferProcs.bf_releasebuffer
A[PAH NULL. FEHABEDL R, R B bR IE SEBLRE AT DA R B AT e 40 3R -

(1) 328 I 1 PR AT B T e
(2) RN 0, MR KIECE] view BT

ST AME internal FEORICFREMN R LRI, ZTBORF O~ E S, T0IH 9% 75 WAl R I
Mgk XA view ZHMEN

PR BCR AT, view->0b], B AKX EFEPyBuffer Release () WHBNGEMM (B 238G H 0%
TEERGIH)

PyBuffer Release () sehIxi 0 B EUMIH 2% e .

12.8 FIEMREHHF

TE 3.5 BRI A.

type PyAsyncMethods
LR AR AT 5 170 75 2L Sk S Blawaitable Flasynchronous iterator X4 (A R A HEET -
SRR E LANR:

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

JLATSE I GO

[PyObject *am_await (PyObject *self); ]

R ERXF GRABA Ryiterator, BIRFHMATPy Tter Check () WZIRN] 1.
R ARG SR awaitable WAL AT 5 A NULL.
unaryfunc PyAsyncMethods.am_aiter

AR GRS

[PyObject *am_aiter (PyObject *self); ]

W B —A~asynchronous iterator ¥, 152/ __anext () TR
TR — ARG S 2 R A S 7 AT 9 NULL,

unaryfunc PyAsyncMethods.am_anext

LR R 2544
[PyObject *am_anext (PyObject *self); ]
WAGR ] —A~awaitable 35 . THZH __anext__ () THHFEN . AN AIHHN NULL,
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sendfunc PyAsyncMethods.am_send

VLR BT 54 A

[PySendResult am_send (PyObject *self, PyObject *arg, PyObject **result);

W& pryIter Send () TEHNG. MW BN NULL,
TE 3.10 JUHTA.

12.9 E{ISEEY typedef

typedef PyObject *(*allocfunc)(PyTypeObject *cls, Py_ssize_t nitems)

& FRE ABL BRI B AR 20 AR BE S WA IR AR T B . B 243 o] — A4 1) JE 5 25
PASEBIRE, X5, ARG Z AR, Bffob_refent &k 1 H¥fob_type &H
type S0, WIRFBIcp_itemsize FAEFH, WXSRIKob_size FEN BPERIIRIL N nitems i 5
Be NS KN N tp_basicsize + nitems*tp_itemsize, & AR sizeof (void*) HME
B ARG, nitems AT NI ER A tp_basicsize,

PR BN W RATAE AT I S BB der AR A, BDOR S BRI AP A R IAAT s SR 1 £p_new K52

typedef void (¥*destructor)(PyObject*)
& THaE ABL
typedef void (*freefunc)(void*)
mtp_free,
typedef PyObject *(*newfunc)(PyObject*, PyObject*, PyObject*)
& FHE ABL # Rtp_new.
typedef int (*initproc)(PyObject*, PyObject*, PyObject*)
J&F i ABL 55 Rcp_init,
typedef PyObject *(*reprfunc)(PyObject*)
& T FaE ABL 55 Ritp_repr.
typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
& F e ABL 3R ISR & R T .
typedef int (¥*setattrfunc)(PyObject *self, char *attr, PyObject *value)
B THE ABL WXTR I ESE & JBYEMIE . K value ZHH NULL 5% @ o
typedef PyObject *(*getattrofunc)(PyObject *self, PyObject *attr)
& FhaE ABL 3R BRI 45 & R P .
SR tp_getattro,
typedef int (*setattrofunc)(PyObject *self, PyObject *attr, PyObject *value)
& T HE ABL M RUCETRE RIERIE. K value ZHBCH NULL RN B Z @1 -
SR tp setattro,
typedef PyObject *(*descrget func)(PyObject*, PyObject*, PyObject™*)
& THa@ ABL & Htp_descr_get.,
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typedef int (*descrset func)(PyObject*, PyObject*, PyObject*)
J&F i ABL 55 R tp_descr_set,
typedef Py_hash_t (*hashfunc)(PyObject*)
J& T FasiE ABL 75 Rtp_hash,
typedef PyObject *(*richempfunc)(PyObject*, PyObject*, int)
& F1aE ABL i Rtp_richcompare,
typedef PyObject *(*getiterfunc)(PyObject*)
J&TFE ABL i Rtp_iter,
typedef PyObject *(*iternextfunc)(PyObject*)
& T i ABL §5 Rtp_iternext,
typedef Py_ssize_t (*1lenfunc)(PyObject*)
& T 1€ ABL
typedef int (*getbufferproc)(PyObject*, Py_buffer*, int)
typedef void (*releasebufferproc)(PyObject*, Py_buffer*)
typedef PyObject *(*unaryfunc)(PyObject*)
& T HE ABL
typedef PyObject *(*binaryfunc)(PyObject*, PyObject*)
B FHaE ABL
typedef PySendResult (*sendfunc)(PyObject*, PyObject*, PyObject**)
5 Ham _send,
typedef PyObject *(*ternaryfunc)(PyObject*, PyObject*, PyObject*)
B FHaE ABL
typedef PyObject *(*ssizeargfunc)(PyObject*, Py_ssize_t)
& T 1€ ABL
typedef int (*ssizeobjargproc)(PyObject*, Py_ssize_t, PyObject*)
& T 1€ ABL
typedef int (*objobjproc)(PyObject*, PyObject*)
& T 1€ ABL
typedef int (*fobjobjargproc)(PyObject*, PyObject*, PyObject*)
& T 1€ ABL

12.10 G461

N2 Python A5 LAY BRG] HRWHER T BE LB B H v . A LHUR T4 KA bR
L. BEAREUEZ R0, SCEAE B AR, 75215 defining-new-types Fll new-types-topics..

— MRS R

12.10. 36
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typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_new = myobj_new,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

bi

YRAT BB 2B B A S BRI (s IR (R @7 CPython HUTG )

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O0)
"mymod.MyObject",
sizeof (MyObject),
OI
(destructor)myobj_dealloc,
Or

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
0, /%
PyDoc_STR ("My objects"), Ve
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

~

~

Ko~

eprfunc)myobj_repr,

~

~

~ S~ N~ 0~ 0~

O O O O OO OO O ~0O O o
~

~

N~ N SN O~~~

~

~ SN SN SN N N~ O~

O O O O O O O O O OO o oo o o
~

~

myobj_new,

bi

tp_name */

tp _basicsize */
tp_itemsize */
tp_dealloc */
tp_vectorcall_offset
tp_getattr */
tp_setattr */
tp_as_async */
tp_repr */
tp_as_number */
tp_as_sequence */
tp_as_mapping */
tp_hash */
tp_call */

tp_str */
tp_getattro */
tp_setattro */
tp_as_buffer */
tp_flags */
tp_doc */
tp_traverse */
tp_clear */
tp_richcompare */
tp_weaklistoffset
tp_iter */
tp_iternext */
tp_methods */
tp_members */
tp_getset */
tp_base */

tp dict */
tp_descr_get
tp_descr_set
tp_dictoffset
tp_init */
tp_alloc */
tp_new */

*/

*/

*/
*/
*/
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e

—ANSCREREEIN . S SRIG FHE R 28

typedef struct {
PyObject_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_weaklistoffset = offsetof (MyObject, weakreflist),
.tp_dictoffset = offsetof (MyObject, inst_dict),
.tp_flags = Py_TPFLAGS_DEFAULT | Py TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,
.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,
.tp_clear = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,
bi

—ANARERE T2 BN RERIM A CAf Al Py TPFLAGS_DISALLOW_INSTANTIATION FERFEIEESZHI (I4n{s
F R T R Y str T2

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_ HEAD_INIT (NULL, O0)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_DISALLOW_INSTANTIATION,
.tp_repr = (reprfunc)myobj_repr,
bi

i f] BT ] 2 B S B 25

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O0)
.tp_name = "mymod.MyObject",

bi

I fR B EL A AT AR K EESE i A 5 L 2
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typedef struct {
PyObject_VAR_HEAD
const char *datal[l];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

bi

1211 EXMREBZIHEIANIIR B

Python XHFFRT | HGRLF R S A 408" XHG AT Sk, BT SR 4ol i A A L A0S
W5 RRAFEERGIS I, s AR T2 (e ser /e ) 1R, R
BRI ] ) S

TR A A EAS R, KRB L Wep_rlags F B b ML 5Py TPFLAGS_HAVE_GC If # it —
Atp_traverse ALFIERISEEL. W ZERAGLBIR AR, WA FHtcp clear WSEH.

Py TPFLAGS_HAVE_GC
W T ARG AL R B QAT & AL ICSR AR . o7 (I, T SO LU R PR A g X T 42

FARRA 5 R BT A AR

1. SR NAELIF FHPyOobject_GC_New 8{PyObject_GC_NewVar 34 AL,

2. WAL T A BB AL S HAL AR S T FBUE , BRI PyObject GC_Track () .
[FIRER, XTGBT A 2 F -

L fER| I BRI FBR ST, WA PyObject _GC_UnTrack () .

2. WA PyObject _GC_Del () BEHOHZ T«

i PR —ASAEEN T Py_TPFLAGS_HAVE_GC, WE /R E > —Atp_traverse i
SR CHL Ok F AR A TR A

Y Py Type_Ready () 834 HeLe R #:H FH% K51 APL WPy Type_FromSpeciithBases ()
B PyType_FromSpec () W HoIEFctp_flags, tp_traverse fMltp_clear FE, Ul
FAZ LKA MR B ST B3R I S 2891 Bz 28 &R & Py_TPFLAGS _HAVE_GC JfihR
I o

PyObject_GC_New (TYPE, typeobj)

EM T ryobject New (HENTHE T Py _TPFLAGS HAVE_GC JHEARIIZA AR .
PyObject_GC_NewVar (TYPE, typeobj, size)

Hpyobject_NewVar JUMB%E T E T Py _TPFLAGS_HAVE_GC JEFRHIZ BN .
PyObject_GC_Resize (TYPE, op, newsize)

FHJHEE Py Ob ject _NewVar FrFCAT G RN IR IITHEER/ING RN TYPEX 9XTER (FRIER
CRA) BAERIR A NULL.

op WA PyVarobject* KRB HARNREC B MIIES ITiB B . newsize APy _ssize_t ZRAI,
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void PyObject_GC_Track (PyObject *op)

/& T e ABL JEXT S op A B3R [ G B R ) A A R o 6 SR B A R B R s A PR AT AL
(g, PR I ol REAEAL AT MBI 401817 . fEtp_t raverse AMPERTHITA 7 BAS ARG, W/ 1]
BERRB, Sl AERE A i R ORI AL

int PyObject_IS_GC (PyObject *obj)
TR RS T B s O R [ HE AR, 5 W [e] 0
TSR PR EIGR ] O TR 5 To ik b I 8 5

int PyObject_GC_IsTracked (PyObject *op)

B T RE ABL B 3.9 pe. QISR op MRIGFEBUSLIL T GC Wl H op H A IEBSEIR B 238 25 R (] 1
A E 0,

XZEPTF Python (K% gc.is_tracked ().
TE 3.9 JEGHTImA.

int PyObject_GC_IsFinalized (PyObject *op)

/& FRaE ABL B 3.9 irAe. W op XTRAYZEMSLIL T GC Pl H op C IR [mias 4 25 M3k ] 1
IR [E] 0,

XZEPIT Python (K% gc.is_finalized ().
TE 3.9 U A
void PyObject_GC_Del (void *op)
J&F i ABL flfifliPyobject_GC_New B{PyObject_GC_NewVar BERAMEC A ST 41 N

void PyObject_GC_UnTrack (void *op)

B FRE ABL MR ER IR AN L2 E G TR op X 5. 3 150 DAFE BT £ F K
FlpyObject GC_Track () PAXE AN nl 5] 9 IR B2 % S 8 &. B Es (cp_dealloc HJHR) W 4
TEtp_traverse FAHFTHE F LA 7 B0 1A G2 I8 G R AL

TE 3.8 U : _PyObject_GC_TRACK () 1 _PyObject_GC_UNTRACK () ZEMAH C API H 4.

tp_traverse IR AT RBWRETE S .
typedef int (*visitproc)(PyObject *object, void *arg)
BT I ABL 8y tp_traverse AEFRTT I BREN AL . object /2 7545 R ZALW T I — A4, 5

SN TF tp_traverse AbHE) arg . Python 4.0 ] 2 A4~15 1A 5 R EU S EIEERS | FH 1R b B G
m, AEEHPET *ﬂm@%@ﬁ

tp_traverse ALFAAEPA R

typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)

B T RE ABL T 248X G000 D7 s B B SE BTN self FT B3 & AR XF SR visie BREL,
visit E’Jﬁ/ j\]ﬁﬁ@/\ﬁ%*ﬂ%%ﬂtﬂﬁ?m arg {H.. visit PR AT NULL XPRAE IS8 R
visit IR B AEZZAE, WHZAE R 2495 37 BTk

N T fifetp_traverse AR PR SCHL, Python 424t T —Ary vIsIT() K. HBEMEHXAK, B
Wep traverse IEEL K visit Fl arg .
void Py_VISIT (PyObject *0)

a4 o AN NULL, ')'”JiFJH%I visit [FI KA, PS5 o Tl arg. QNS visit 1z [B]—ANEBAE, WR B AH
=2 G, tp_traverse AHRRFIIEA0TR:

static int
my_traverse (Noddy *self, visitproc visit, woid *arg)

{

BT 1)

1211, EX R TFFIFTGIR B 279
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HEHEE—5)
Py_VISIT (self->foo0);
Py_VISIT (self->bar);
return O;

}

tp_clear QEBREFIAA N inquiry R, YRR AN N NULL,
typedef int (*inquiry)(PyObject *self)

B T AUE ABL EZIE ARSI AT . A2 RATEREIITIA, AT il RE R A0
HEIH . FEERRE, MRAEV O R G Ra R A3 CREE51 I R py_DECREF () JF
R) o IR AN B0 SAEIRER S | I, TR SR T

12.11.1 2HI5IR ESSR A

XA C-APLHRME T AR eR A T4 b3 mii iyi2 47
Py_ssize_t PyGC_Collect (void)

BT HRE /?BI. PATFE AR R L, SRR s E R S . (R gc.collect () &T5&M:
HMATE

A 8] [ + TE 3R NSO AN T BRI G i i . ARSI [T e s i A8 T s e AT i, U7 BT
11 0. {EREHE I ] 2 R 2 6 % sys .unraisablenook. WAEURAH| &R,
int PyGC_Enable (void)

& THE ABL B 3.10 e, JE M BIR cAs . BT gc.enable () o IRFIZFTHPRES, 0 EEMIMN 1
HE

TE 3.10 BBGHT A
int PyGC_Disable (void)

B F R ABL A 310 fade. SEHBIRIAIES: K0T go.disable (). JRFEZ AR, 0 K%k
1A

e 3.10 BUFTA.

int PyGC_IsEnabled (void)

& T HE ABL B 3.10 pae. AIREIR ISR KT ge. isenabled () o RIAFIHPRE, O
SESEITRWSI=LiP

1 3.10 BOFTIA.
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cHAPTER 13

API #1 ABI fR A< &8

CPython %1 PA N F 4E (macro) 23 BRHRAYE . sk, ¥ERM 28R (built) BT A2 R4S, EIA—ER2
WA TEREE (run time) Fr(l A A HROAS

BRI AT APTFI ABI AR @ M it , il G APLAS 2 14
PY MAJOR_VERSION
TE3.4.1a2 Y 3.
PY MINOR_VERSION
JE 3.4.1a2 i 4,
PY MICRO_VERSION
JE3.4.1a2 i 1.
PY_RELEASE_LEVEL

TE 3.4.1a2 ¥ a. 0xA L3 alpha JiiAs. 0xB {3 beta i, 0xC [EIEEffis A, 0xF R4
il o

PY_RELEASE_SERIAL
T 3.4.1a2 WY 2. FBREHRAEE A .
PY_VERSION_HEX
0l 4 A5 () B — L B Python AR HE
AR AT DA DA BRI HE o2 32 e R

fiidE I (KIRGTARF (big endian order)) &3 3.4.1a2 FHE
1 1-8 PY_MAJOR_VERSION  0x03
2 9-16 PY_MINOR_VERSION  0x04
3 17-24 PY_MICRO_VERSION  0x01
4 25-28 PY_RELEASE_LEVEL  OxA
29-32 PY_RELEASE_SERIAL 0x2

Kt 3.4.1a2 {3 hexversion 0x030401a2. 3.10.0 3 hexversion 0x030a00£0.,
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B AT L8, B4 #if PY_VERSION_HEX >= ...,
AL WA 5 Py Version 3RHL.
const unsigned long Py_Version

& T HaE ABL g 3.11 jroe. SAsIE]H M & e d) Python A TPREEIRARSE , #% 8Py VERSION HEX
EAEME . B aS7E TS 1Y Python MRAS.

TE 3.11 BGHT A
B $2 3) i) EL AR 2 221E Include/patchlevel.h,
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APPENDIX A

>>>

83X shell (R Python #2787 0. 5 I RETE LR oh DAL B 5 AR A T I AR R 91

AR

2to3

o TE— WA HE RS W . FE B S A @ AT (delimiter, FIANFESE. HHE9E. AFEHEEK
=519%) BB, siRAEEE—HEEAS (decorator) 2 4%, Bl AFEXABIE, BB\ shell HRH7H
# Python $E£/R“FIT.

o B Ellipsis,

— {7 % Python 2.x FEsCHSEE/E] Python 3.x FEAMEAY TH, B /27 BRI AHS S AU AAH 2 P A AL
BEE, T SRR M AR 30 S BT G i JER Fr AT T Al 24

2t03 FE 0] PABEME R X HH DA 1ib2to3 il B4 T MWL A DB, ¥E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (fill%JEcKE])

S EREE (REE ABC) #4t T e Mk, 1EEduck-typing (B8 FR(E]) Mitizc. Hih
I FANT, B2 hasattr (), RIS SU A MBR SR (100081 AT/ (magic method) ) .
ABC [EI[EJ##Y subclass (FHHE]) , BMERER H 75— class (BHE]), {HJ5A[# isinstance ()
J issubclass () #il; #2[E abc HALRYEIH 4. Python 4 #F £ [EE ) ABC, ARG (1F
collections.abc i), #F (¥£ numbers #igl). &% (FF io #54H) I import 4GS FIEH A £%
(#£ importlib.abc BifH). YRATAME abe fi4H A H T ABC,

annotation ([EJf%)

jgﬁlﬁﬁi-?é%t class 1. M2 Bl M EEAH B BERE. BIEG, ERHAREEpe hine (ZUEHR
) e

TEBATES (runtime), (W35 O (EVRE VAP, (ALt 8. class B PEANR N EAR, &bk
FEETEAEAH . class fIR Y __annotations_ 4F5KETET.

#52(Flvariable annotation. function annotation. PEP 484 1 PEP 526, 52 ¥h HTh e ER . B
EVRR ) e R B 8 5% 22 [E) annotations-howto.,
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argument (5]4%)
WY R X IRF B LR 48 funcrion (8{method) W{E. 5 90CF Wit :

o M42F 31 (keyword argument): {EpRIFM . DIGE)T (identifier, B4 name=) BEEAITIHL,
B DA ** 1 dictionary (F#t) [EIREREELER S B0, 3 F1 5 #IZLAT complex () WY
o 14 R 5 |

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o 12 % 5| $ (positional argument): 2 B GET 5 A5 1B, 7 B [ BOTHE— M85 | B SR A AR AR 11
B, A (8 fEE > 2 & fierable (AERPICE) HEITTRGEEE. Filn, 3 H 5 HEZLARIEFN]
IEASGIE &

complex (3, 5)
complex (* (3, 5))

51 W v A ek AR T A B . BV SRS (R e AR B, S (E calls Fofifi. 7ER%
R, AT AESE SR AR RN — A5 18 H S Ah (e s e 4 s 0

ks ETER N parameter (2%%) WH . # JEEPH5 SR 282 M 2E], PAK PEP 362,
asynchronous context manager (JE[FR]2B5EEEPIZS)

—fH "] PAFE i async with BRIAX T REROW M, MEZEMEE __aenter_ () Al
__aexit__ () method (H¥E) ARIEEHIN. B PEP 492 5] A,

asynchronous generator (JE[RZBEH:2%)
— 1l & [a] {# asynchronous generator iterator (AE[FHEIAEFEEE) MR . BEHERRBE ML async
def &KW FERZ (coroutine function), HAFM R B T vield EHNK, BBA M —FRF W R
async for [FIEMME.

T AR AT R AR R — AR S A 2 R 2, (AR, TR R R R R P E A BEIRE
(asynchronous generator iterator). & —FFIEMN R IEARENERE, IO e mfiag, AR %,

— AR EV 2R TR A await R, PAK async for fll async with PR,

asynchronous generator iterator (|R]35E): 25 [EURES)
—A{{E asynchronous generator (JEFIEVAERE) RECHT B .

& B —{Hasynchronous iterator (AE[FHEUREY), B EVPA__anext_ () method FIFIYEE, & [a]{H—{F
Y (awaitable object), sz TIERI A E A g8 R0 348, HEBEI N yield HH
s

B yield Y EEBART, ERCEMENTIRAE (GG B EU W E T 1) oy BARK) . EER ¥
EA ZEREVAS 1 __anext_ () [BHER A S5 A RO ERE, & e iem kihy #4538
1. 2 PEP 492 #1 PEP 525,

asynchronous iterable (-] o[ [F{CH1:)
— B4, B R PATE async for BRAX i . MHMEER __aiter_ () method [A] {8 —
B asynchronous iterator (FE[FENLES). B PEP 492 5] A,

asynchronous iterator (JE[RI2BERES)
—HEAE __aiter_ () fl__anext__ () method ¥4, _ anext_ () WA E—{fawaitable (W]
EREIE) . async for ETIERIAENERAY __anext_ () method Ff[MIE AW S5 14, HEIE
5% stopAsyncIteration 4. i PEP 492 5| A,

attribute ()&M)
— (W B LW A BB O, RZ(EK 2 Be a1 1 ) 3 0 R 355X (dotted expression) )44 g2 B8 . @i,
R o H—HE M a, RIEZEEITEREDA 0.0 BESHE.
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https://peps.python.org/pep-0492/
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WER— M EARE, % TR — R AR A2 h identifiers JIT € 36 2 S EVRF (identifier) 198 M2 4 7T fiE
(g, BIANGE] setattr () o MRIEHEAE PR EEA G 70 PR ARA I, 22 getattr ()
REAFE .

awaitable (W Z:55M1k)
—fHE T ATE await R PR AP BT UE— W coroutine (h#8), B2 — M4 _await__ ()
method ¥4, %552 [E PEP 492,

BDFL
Benevolent Dictator For Life (& B {"25M# ¥ ), X4 Guido van Rossum, Python f{#3E# .

binary file (—iEiHIEER)
file object BRI F % WAt £, —HERISCLERYBITAFEA " HERIBER (' xb, twb ' B0 b ) TR
ff. sys.stdin.buffer, sys.stdout.buffer PAMN io0.BytesIO Ml gzip.GzipFile [5LHiI.

w2 Eext file (CFAEZE), ER—MAREERIEA str YWIFRRERY.

borrowed reference (fiJ[]ZK)
1£ Python [¥] C API /1, 55| &4 —FXE5IH, HRAZNREREFAFTEZTI . RS
BT SAR B — SR E . BN, SR RS v AR B R S ) B e — 1 strong reference RAHER T .

$borrowed reference WERY Py INCREF () DAY E JEH (in-place) $#(F][Elstrong reference 2 4% F 3 I
AR AN BETE SR — I S 2 I8 2 miwisl(El. Py NewRef () pRXAT F A7 — 1 B i strong

reference.,

bytes-like object (FEfycalH ¥tk)
— A S 4% 4 &7 ¥ . (Buffer Protocol) H.fE[FIME ) C-contiguous 4@ WY 4. BAETE N bytes.
bytearray fll array.array ¥, PANFFZH WA memoryview Y. BALTCH YA HR E
PR AR B AE R RAT . G E RIS socket () B

A S SR e eORb @ TR . (BRSO EE e (M RRIE) [T SR AT R . T
S G 1 I Y W) 46 bytearray, PAMN bytearray ) memoryview., H AWM T HEE G E
B EA T Y (THEERBINCAL SR E]) 1 B A bytes, PAK bytes #{FH)

memoryview,

bytecode ({iJCHfE)
Python f) J5 G5 & 9l s i AL JCALAE , /2 Python F23UFE CPython B i##k FFIEIF R, 3 01oc4l
WSt S AFAE oy REEH, PAUEES AT — (RS R REET S sk (W] DAAS F A J5 0 1 =3 A
SENTCALNE ). Sff [PEEES (intermediate language) | $E(E) 28 T4 — 1l virtual machine ([EH5EH4RS)
b, RE(E S G AT B 5 C AL S E A M2 (machine code). FEHENE, (ocALAEIH 2
FEEAE AN A1) Python [EHEEME RS 2 FIEVER), WASREYEAIRI AR ) Python 2 F AR FEFIEE -

(L TCALAGAY 451 mT ATE dis A EI SO )

callable (n[PERLHy{L:)
— 1l callable & R] PAGEIEIL 4004, WEIYIRE AT BE DA RANE A 41518 (55 Wargument ) :

[callable(argumentl, argument2, argumentN) ]

—A{ function HE AL fymethod #B %2 callable., — A BE __call () H¥ER) class 2 B ] 4L 2 1A
callable,

callback ([A[I:)
VEETS | 35 (3 08 A — 1 Bl RE 2K (subroutine) pRX, e A AR A S I ] B A LA T
class (Hi([E])
— W A ST B A A . Class 1) 8 3838 % & 2 7 method [¥)E 3%, i8¢ method 1] PAYE
class [ BB LA THAE
class variable (K([E/528)
—{H7E class FREESE, HERZ HAETE class JERk (BRI ZETE class FUEHIH ) Bii& o sy,
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complex number ([E]4%})
—HIRM AT H BRI TE, AR Bera e 2on B — M g —mERR . Bt E
BOEAL (-1 AT R) M EERy, EAEE R P (E 1, TS 5. Python [Flg:
THEEE R, ERAEENRERIORER: B MEsn 5 whimE, flans+13. 558
# math BAHFI TR R ES, FSEH cmath B, EVS00 6 A& — A i R SR ae .
WRARE A 2B 2B e Mp R, IBEAT-AEREE /R ] PAZe e Z 8 e M.

context manager ({5155 H1%S)
FEwith AP HETENY _ enter_ () fl__exit_ () FESEEHIFERSH NS, &0 PEP 343,

context variable (1i5hE5))
—{R A, HAE W DRSS B SO SR I A AR, 38 B AT 4 1R % 7 1% (Thread-Local Storage),
R, — S AT TR A AN FERE. R, BNMESEEE, F—MRfTsEh et es
ZARNESE, ST g, RAEENTAIER AT # (concurrent asynchronous task) 1, 35
hrenyiBE]., #2[E contextvars.,

contiguous (&%)
UL — 1 4% 17 |5 )& C-contiguous B2 Fortran contiguous, '€ € 4] Hh i 15 B2 4510 . T4 (zero-
dimensional) ) & f [ #[ 2 C M Fortran contiguous, ¥F—#E (one-dimensional) [#%1] 4, I8 H UALERCIE
BE O SUAR AR RO HESY , TR S 2 2 B AR . EZ 4 (multidimensional) C-contiguous %1
Ferr B Ak B NE 7 37 B A M T H R, Sefg— R 5 | . #RT, FE Fortran contiguous [Hi%]
B RRT L E .

coroutine (i)
e 2 R A (subroutine) (1) —FH B [EIREFEMITE A . mIRR IS A 5010 1Rl ) 26l A (e 57 — {081 el ] 2k
iEH:'u%ﬁﬂ%ﬁ%%ﬁﬁl%ﬂ%ﬁ%ﬁ?ﬁ@/\‘ REAEE . EMREELL async def BUAXBEE. 7
2 [F] PEP 492,

coroutine function (IFErAR)
—{H [ coroutine (FAE) PFRIRR . —HHRERXFEDA asyne def BkwiwEss, Eaeaas
await. async for fll async with B85 . SLEE#EFEH PEP 492 5] A,

CPython
Python 2R FES HUTZUE B /E (canonical implementation), #§Z$1i{E python.org I, [CPython] i #FEEYE
WhBLRFREAE T, DAl A I EEVE B B REF W E/E, 140 Jython BY IronPython.

decorator (ZH:fiiz%)

— e, EERES MK, BTG ewrapper BEE, #E HIE-—fE K =X 1) 4 (E] (function
transformation), SRS REH 2 classmethod () Fl staticmethod () .

Hetian ik HUE R . DA 8 e U FRAE R 3R R SR -

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

Class WAAEAF RIS, (HAETREILLBORE . BN SEahg i E L E, w52 E e 58RI class 5%
IR A

descriptor (1iiA%%)
EfIEXT __get_ (), __set_ () Bk __delete_ () FEMXS. L REW MR, ©
HIRFR S EAT M e B M EE R Bl . W IEOLT, A a.b RIKEL. BB SR @ e &7
a B FIAPERZFRN b IXTE, (HUER b & — D REs, WS AX NS . B IA
FIAR S 2 TR 2 I L Python Y 568, BN @2 B ARMER BLRY, B, H¥E. FHEEME.
K. BT EA BN G A4
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BRI A S method FYSE 2 ¥R, w52 (E descriptors S A #5360 H FH o

dictionary (‘i)
— AN RIEC, FoP A R RS B R . ST ARAEAMTAA __hash_ () Ml _eq () Hi&
HIXT4 . 7E Perl 54 hash,

dictionary comprehension (‘L5 4 iEE)
— BB, AR Bl AT R b ) &R s A e R, (B R A S A — fl = i el
results = {n: n ** 2 for n in range (10)} @F4&—fFd, BA5 TH n MHIE n

** 2, 72[E) comprehensions.

dictionary view (“ZHLiGH1)
# dict.keys (). dict.values() M dict.items () [MEYIFERBETIMHE. SIHRLTF
WA TEH AR, BRI ?Jﬁlﬁ AEIRE Eﬁi‘ﬁﬁ‘fiﬂﬂ%L%M%ﬂ P B EV I - S A AR 4 ) 5
ey list (EB%)), ZHMHM] 1ist (dictview) . FH2[F dict-views,

docstring ([FI=H)
VERZE . REERZ NS — N Fk U I P AR R e . ETE R T 9 Z2ms, (Hoxwt
AR B ITTEZS . BRI __doc__ @M. T EWHTRIENE, FIEEICTE
) SRS YA

duck-typing (' 1-%1(E))
— ARG AT EAG, AR R E Y e B E A 2 e S B IERER I BUmCZ /Y2,
method B J& 1 € B 4l b g e my sl 6 A . (TSR B A e AR — (BT o e s g —[ERG 7, ARE
Bl BT, ]) RNEEG e e 20E, ko ssrn 0 a5 £ LT (polymorphic
substitution) A B A EE TG E. M5 T HUEELR G ] type () B isinstance () JEFFHEL. (2
R, W REN AR 44 % 8 R JalE] (abstract base class) FAfFE. ) S8, Bl # GEH hasattr () I
ik, BUREAFP FEEEET RS .

EAFP
Easier to ask for forgiveness than permission. (F53REALFKF AT HA S ) BT R Python 4G &g

TR AR BB R A, [EERZ ARG %ﬁ?ﬁ@ﬂi‘ﬁ:ﬁﬁﬁjﬁl‘ e MR (E) FL e g Ja e, HA
EAERFZ I try Ml except BAN . ZRMTELFF 2 HAbEE S (D140 C) # RALBYL J@MTE IR T # L .

expression (FHF)
— B AR R ERR AR . [EAIREE), —MER e ses . 4. Birm. S5 ey
A AT B, TS LT AR e R — ﬁﬁiFﬁ,H\ﬁﬂm HAHEM R, EHEFTA K Python i
FH SR RE R T A —Lstatement (BIAIL) AREPHEIES, Bl40 while. H{{H (assignment)
R BASL, MAEEE

extension module (§§ FEEi4H)
—fHPA C 5 C++ HA A4, B Python ) C API ZREEAZ.C S fiff i H R XA 1A T L E) .

f-string (f 9zH8)
PR £ 5 [ERTSR I F e SO ERRE [f i ], e b B R #iss . 72 (E PEP
498,

file object (HiR¥1)
XFANAFFIEI A SCPFR) APL (7 read () B write () %55%E) PAETH FIZ IR S . ARIEHAE
HKIAIE, SO AT AR SO ELSCRE R SCPF . MR AR A7 SO (B i U i) (B b s A/
L WIFZMIX . BT EIES) . U REPRR TR R8I

L, A=REEYO: AR =B A48 5 BRIEm — A RASUT AR . BRI 1o B
HHE . B AR EYITRIEET IR R open () B&xX.

file-like object (KEik§ZW1E)
file object (REZEWI1F) WIFIFEF .

filesystem encoding and error handler (F%RRFHUETEREMAR)
Python Jir i Jil i) — R 4 A A SR PR pR =0, ARG AR B VEE R SRIWALICAL, PARH Unicode 4l £
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(N

i 28 22 45 o A 00 ZE DR S RE U FRAR BT A /NS 128 PO oA . ANIRAE 2 A Hi g Al e A R L b AR %, HI APT
KM &5|%¥ UnicodeError,

sys getfilesystemencoding () fll sys.getfilesystemencodeerrors () Kz\R] A EBUSHE
7I</ M}L%ﬁﬁ%ﬂsﬂﬁﬁlﬂ%ﬁfig—t

filesystem encoding and error handler (7[‘% TR HE AR R Y R ) & fE Python (B B
HPyConfig Read () 3 R E B: i 2 I .fllesystem_encodlng, PA MPyConfig Y i
Bfilesystem_errors,

ek zFllocale encoding ([FI4RHE) o
finder (=43%%)
—fEP, © e EREIELED import B R HKloader (FALR).

¢ Python 3.3 BlA, A MMM ST : TIRE F K E (meta path finder) € {§i ] sys.meta_path,
Wis4 1878 B F4 22 (path entry finder) €{fiff] sys.path_hooks.,

=5 2([F PEP 302, PEP 420 f1 PEP 451 DL T iR 8 2401 .

floor division ([n] FIUERETL:)
] T I 2 B e T B MR Rk . 1) N B A T /. B, ERS 11 /4
FHAAERE 2, B float (JFEEH) ERRYEFTRIEK) 2.75 KA. fBER, (-11) // 4BEEHRRE -3,
B2 -2.75 $lé TG Aer 5. #52(E PEP 238,

function (pfX)
—HER Y BRR EﬁEIWH?W%E% SOfE . B DARELE SR B 20 7] 0, 8 LT | T g
T R A B AT s Flparameter (2%1). method (J7%:), VA function B,

function annotation (pf ;‘rﬁ.ﬁ)
pR 2 22 3 0] B A —(H annotation ([EJF#) .

ek BRI 3 il R 2 [ER - i, SE e XTI GG 2 W int 5180, EEA—M int WEE:

def sum_two_numbers(a: int, b: int) —-> int:
return a + b

oA 2R REVETE function T2 i A REANARRE .
i 2 [Flvariable annotation #1 PEP 484, WA5 IWIhREMI A, BIRERBWREER T, 552

annotations-howto,

future
future iR : from _ future_ import <feature>, ®F5/R 4 Eas(d ALLLA: Python K T H)
%ﬁ%ﬁ*ﬁ%ﬁi%?ﬁﬁ@%&ﬁ%ﬁv A e BB . 1 __future_ BIHHAGRET feature (34
A6) PTREMUME. i import RTAR )3 LA BORME , ARFT DAFE 53— M0 T A 0 i ] e i R e e 31
Enc. , ARCEAMRE G (e 48) mEFESATEE:

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (3 [mlik)
OB AT R, AR AL . Python SUATIR L, /251 2 BETHY (reference counting),
DA Kz — i B E g 1 v 7 22 BEAE B2 (reference cycle) [ 4 P 457 3% [a] i #& (cyclic garbage collector) ZR5E i .
BRI eas v DA g o AR AH 3 A T o

generator ([FJH:%%)
— & [0l i generator iterator ([EVA:ZREMRES) IR, BEHEERG —MEFKERX, HAFRKLEHES
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T yield HHERX, fEEAE—RIAME, SEEHR for [EE, BJEPAnext () B, HRMgRHLH
) —{RE
B AR E A AR Fon — A E g, HER g, e R R R EA BERE. B
FIEEREREZE, Bl A se BmTeE, DABHR R
generator iterator ([EJZ:2$E1C2S)
— i thgenerator ([E)A:%%) BRZCFTFESL I
B yield GrE s ARy, ERtiEM B TikeE (CAG s s L e iy y BRIASR) . wEA %
K2 IS, & I pg sty A T (BRSO VR T IR AR J 5 B A 0 R O T[] ) o
generator expression ([F]Z}: 2$i#5%5X)
—(H & EEMC S ER R . EEERMG—FIERAERL, RS M for TH), % THERT
(I et . o DA B — (W88 1f 4], Al B R NG EsNE i 2UEI A 2R 1Y :

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (JZ%IpX)
— {1t 2 R AL R, % ok B B ] 10 R (B AR [ e o I o) 30 ) O % 1 ) 00 A 12
2 A T 475 (dispatch algorithm) 2E[FI5E .

Y5t 2 (Elsingle dispatch (B—3F) #igEEMH. functools.singledispatch () Hffigsfl PEP
443,

generic type (JZMI%I[F])
—{HBEEIpE 2 81k (parameterized) frype (BUE)); JE#H &M 254 80E], B2 1ist fldict, EHA
A [Eie = FE 42,

g2z ME4BE. PEP 483, PEP 484, PEP 585 fl typing Hig.

GIL
%52 (Flglobal interpreter lock (430 B 2E8544) .

global interpreter lock (4% E%8H)
CPython H &3 I s FHEME ], 1 DARE LR B3R KA — MRS T 45 BEBUAT Python [Rjbyrecode ({57 JCHLES) .
B AR (RN EEAE, 1 dict) HEHEGRETT7FH (concurrent access) [ fEH, Ik
BT ARG A CPython (Y EEAE . e B ERkdy, &6 EEaR B 5 B Z 4744 (multi-threaded), {H
B S b 2 PR O RS REEHR (LAY — KR F4 71 (parallelism).

SR, A Lo AL, S R M BR A SO, B RS O AT R A e A (B 2 S s 4
(computationally intensive) JJ{LHHF, AT DARRR GIL., S, FEEAT /O FE, GIL 482 eyt

I TR T A | B (DA ARSI S0 It SR B ) 1S5 I ER )
[EVE— i) B — R FZHEE R, kB &g Tk, —aRl), S ioaMakre i, aEEes
(EIAERT 2, AT Y 5 o AR AR

hash-based pyc (JEI42HER) pyc)
— {7 TCALES (bytecode) T A7, 5 foff FH A EDMIEL T N A 360 B S A R ) S AR 0B BOU IR T, Al S8 O 2K
M. 75 2[E] pyc-invalidation

hashable (7] §E))
— AR ZUNR BAGLEH A G NEA BRI EAE (EFREA __hash () k), AU HABXT
ST (BREA _eq () E) BEHFRR TobA X5, IR A G BAT A [ i ne A (1
BEEIRA A5

] HEEIYE (hashability) ({4 {F 7] JI{F dictionary (5°4) Y8EA set (4E67) WA, HIEIELLEORAS
RERTE R 1 A E(EL

KZ ity Python AN w] S [EH Y (4402 v AR s TSRS S (B4 list 5 dictionary) [ERJ2; AT
7 gy (B wple (JCAL) A frozenset) , HUAHEMBTCERZ A EER, EMALS A2 HER.
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SRR G FE class ROFEH), MRS P G BRI BRI . A A OB R AR 5
(Bl B E R , 7 P AR R B 10 100

IDLE
Python [7] Integrated Development and Learning Environment (¥ £ BHE$ELEL B PRES ), idle 12— E: A 1 %
HERASFI LA RN . TN Python [EEHEE A THUAR — R BRI .

immutable (An]%H1k)
—fH B B ER Y. AT AR . FEHR wple (JUAL) . BEWIMR R RERISCER . AR
— AR [ (LS ZE R A7, RSB ST — R . e M7 B S ENE R Hb Ty, 3 S
f,, Bi4n dictionary (“8) il —1 8.

import path (5] A B4 )
G (S AE A R ) I, TR R AE import BUALIE, @ path based finder (BLHH
R ) 1 BRI £ import W, JLRIESIRIEAIE Y sys.path, (LR TEM
(subpackage) 11 2, ‘B LT R LA AR __pach_ T

importing (5IA)
— AR, —ERALH Y Python R UHE AT A B ILIEAE , #¢0) —MEBAL HH) Python REsXHS{H ] -

importer (5| A%%)
—fHREE SRR AR B finder (F45d%) Wloader (FAZR) Wik,

interactive ( H.EjiYy)
Python 7 —{l BB X B REAs , 18 FN VR DATE a8 M H oo A BOA X A X, 2 RpsA e
EHEF MR, REE® python, ANFEALMIGIH (W GEE R RA BN TR BRI T ) .
B e lEUH AR s A AR A R ER R (RERCAE help(x)) .

interpreted (B:811)
Python J&—ME B iERE T, M AN B aEaE T, At 5 T fEa Sepihy, HIEHG (7 c4LS (bytecode) i
FEASIAE . BFRORIFIREE T DA EYGES T, MR AR S ) — (MR, SRR AT .
?E%@%;ttﬁﬁﬁ%ﬁ%ﬁﬁ@% gt / REEENY, N eMpReeEw WE S ARE .. fis2EBineraciive
HEIH) .

interpreter shutdown (P 22%$EIE)
H Python FLREAVBE ZURBAPARE, B A —(FIRIEEL, 76 S BRI A B e B s, s
AR B ERT A . B &IP3 38 =k % (garbage collector). & REEIEHE 1 1) & B & B iR
PRz (destructor) S 55| I [BIIF (weakref callback), AT PR . 76 B BB BEL A i R =X
BB G A, FEE IR EETREANEAER T (8 RABI12 0K X B A s 2 B )

Hapar PR 2R E, 2 __main_ BEHSUERCETHEAC SHATRE.

iterable (W[[EI{Ci1t:)
—FHBEAS BN IR ] H R A X 5. AT BT R A B HE rA Jp S 288 (40 1ist, str fl tuple
) PARCHEEEARE P A RAUN dict, ST 2 DARATAIE LT __diter () JEESEEL T sequence 1 SL
M __getitem () JrykmyHE EHIR S

R R AT T for MRERVA LA L HALTFE AP (zip (), map (), ..o H—AEN
MRAENSERAL BN EREL iter O B, BELREZNRIENS . XFEAEE ] TXHEE AR
—WME I o AEGEH AE AR, REFEARERA iter () 23 A CAHRAIRINR. for iFRS
F B VR BEAREE A, B — NI ) R Ay 4% 22 B RAEIG BRI R RAFE AR o 2 Witerator, sequence

Flgenerator,

iterator ([E{C%%)
FRER— TR BRI S. ER M ERSN __next_ () F¥E @R HALL N E R next ()
FFBA R B I, 24 3% A FcE v B PRES | & StopIteration {iF. FXBFEAARX &
FIEEEI AR, RS _ next_ () HERSFIKG| K StopIteration, EAAFAMIHA
_iter_ () HEHRRFNZZERZSNL A S, HEASSE W2 EAXTS, nrg T HAbn]
B E KB . — D REWBIINSARLE 2 2 R A R EAQpgAA. Zde x4 (il
list) FEARBRRGHAL A iter () BREEUEAE for TERHEHAER S =4 — AT HE R AR . WIERAELL
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T OL N AR AR 220 [ 7 2 1 5 A R P A S i e — A 4, (R E R 2 —14>
A
& typeiter SCHA] AFRE B 2 L
CPython E{{E4EI : CPython WAHSE— MW LRI E L __iter () MIEEK.
key function (Hp=X)

8 pR s T R 2K (collation function) ;2 —fE W] IERY (callable) PR, ‘& & [ —1 A HEJT (sorting) B
FEJ¥ (ordering) (fH. B, locale.strxfrm () i FHAEIA 8 T s & HE e AE 0 i HE v 8

Python 1y 2 TH, #R#EA2 DASH R A Hil e 4w 7 s . BMAHE nin () . max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () i
itertools.groupby ().

AR T DU S SR . B4, str.lower () method ] RAFEEIA 43 /s HE e 1) 8 i
Ao B, —MH KW A AE lambda EH A go#E, fI0 lambda r: (r[0], r[2]). Ji4h,
operator.attrgetter (). operator.itemgetter () fil operator.methodcaller () [FJ=1H
58 bR 211 7 PR =X (constructor) o A ] 2 S7 A0S SR pR 2R A 81, 7 2 AT HE )

keyword argument (B8535 19)
w2 Eargument (5]%%).

lambda
i H—expression (GEF ) FraLi)—17 [ 4 7RG X (inline function), 7% pR zCHE I IR . 57
lambda pRIFEEE lambda [parameters]: expression

LBYL
Look before you leap. ( = JE\If&AT.) 17 4 5 Uk G e e 7P ny sl 2 4 22 1, IR R e Es . 2
T EASBLEAFP Jr e B T, HEMRra e fir2E if Mk X

TR, LBYL HaUA2E [ =8 1 [&47] Z M5 T 8EWE: (race condition) i
Bt BIANPANAES if key in mapping: return mappinglkeyl, WIERS— (B4 EEE R
ZRAALEAARZ T, ¢ mapping WRERR T key, HIGZFEXAGH & KA. 508 AT AR 88 (lock) Bl H
EAFP %5 7 =UAARE) .

list (#H3%1])
—7Fh Python PN Esequence, BIRZ MF) 3R, HEERLTHAET T ROEAHm TR, FRTRm
R 2R O(1).

list comprehension (£ 4|45 &35
T FH A {7 5 ) R e B, [ R A SR DA list Rl B ¥, result =
['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] &[FELE—{fFE list, H
£8 0 5] 255 #EE), Fra HEr TS A8 (0x.). 1f TR RIER . AR, Bl range (256)
T T TR A SR L.

loader (EARY)
—(H BEER AL Y. B AEER MK load_module () ) method (7). HARHEN Z
Bifinder (FAggR) . HZAMEFE2E PEP 302, Bjitabstract base class (T EREE) , #H2(E

importlib.abc.Loader,

locale encoding (|5 J &%)
JE Unix |, ‘B4 LC_CTYPE B EM M. BrJPAH locale.setlocale (locale.LC_CTYPE,
new_locale) K&k E.

1F Windows |, ‘22 ANSI U E (code page, i@l "cp1252").,
FE Android 1 VxWorks |-, Python i ] "ut £-8" {EE &I 415 .
locale.getencoding () BI#EH SERBUE S K gmigtg .

WEE A% filesystem encoding and error handler
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magic method (T J71:)
special method (FpEI7H:) m—E3EER R i .

mapping (k)
—HAEAE, B SRR S 4, LB/ abstract base classes (il FLRHHE]) 7, collections.
abc.Mapping B{ collections.abc.MutableMapping [ 3§ % ) method. #j ] fl 4% dict.
collections.defaultdict., collections.OrderedDict #l collections.Counter,

meta path finder (JCIXRFRY)
—FEE I sys.meta_path [ finder (FAGES). TCEAIRFARPRELYA /238 B F 48 22 (path entry
finder) FHEEZAA] o

B A TR R SR AR Y B /E Y method, #52[F) importlib.abc.MetaPathFinder,

metaclass (JtHE])
— 7 class ] class, Class & F& i FE & @37 —1# class & 7. —1H class dictionary (FF#L), DA —1F base
class (EJRHE) A5, Metaclass B F %208 518, [EIE7 % class, KZHAY Y48 e U5E
O AR B /. Python RYFFEIZ EAE Y& AEEIE 7 H #THY metaclass. KA/ (5 & 18 K
TEMNTH, (AR2ETHERE, metaclass i DARULEIR AEMOMET E. BMEs ket EE EFE.
WM ATAE A BEW RS . BEEAIAES (singleton), AR L HABKATE S

% %] ATE metaclasses 25 i Pk 5] .

method (J51)
— 7 class A< B E e ezt A method FEIEIIL class BEf— M8 B MERERTIY , JUIe 3t €175 554
P EYE S —Bargument (5130) (W3 BB #HARE self). BEfuncion () Hinested
scope (HRAE ) .

method resolution order ( J5 7 M7 IE)T)
T5 YESEMTIE Y 2 AE 2 JR A B ) RE v, base class (JERIRHHE)) B FMET . BIRS 23 lRES,
Python T 4% BT I AT YR A0ES , 752 (E) Python 2.3 il VAT IE )T .

module (Kil)
— [ #4T: Python F2£2UHG R 41 4% B0 (organizational unit) FYHI1F. WA —MEmL S, BESTEN
Python {4, B IEHE himporting H)iEAR, #iHA 2 Python,
s s Epackage (£44F).

module spec (BigHHI#%)
—{E 44 ZS 1, B RN AR A A import AHBA &5l B & importlib.machinery.ModuleSpec
) — (.

MRO
#5 2(Elmethod resolution order (5 HEMEATIET) .

mutable (n[5E4)7})
YA DA R, BRI i O o AR Eimmuable (RTEPIE) o

named tuple (Fff%c4)
fhi#k [named tuple (P4 7CAL) | JE464E tuple #RAGEME TS class, FERYT K] (indexable) JLE
W DA P44 JB M AR A 35 BEAEV K, class H0 W] DASLA HOAMA A

f 2[FlgE A F] 2 named tuple, {35 time.localtime () fl os.stat () [EHEMME. F—HF T2

sys.float_info:

>>> sys.float_info[1l] # Iindexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True
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HEAZTHZNERE (i EE s F) o seah, HZedHiRn @il 2E e XM tuple 4k
TR SLHE B AR By SOk A . XA ZRTT AT TS, i nT AE g 4kK typing.
NamedTuple, B{#(fiH T.J BR¥ collections.namedtuple () . F—MFXBLEHEM—
SUF T 95 5 5 N B 224 SO IS A RN v

namespace (i %23H)
SRR . RS M2 DA dictionary (ML) WEEVE. A I . lny KEE K 6y 4 25
MAEY R (FF method /) A ERK M. M4 HFERDT Ik, K EREHAL. 6
W, izl builtins.open fil os.open () 2 ifidh e MY fiv 44 25 W A1 Zr B . i 4% 25 ] o oh 1
file o [ 40 2 WA AR AL AE B4 — R pR =X, 2RI ] s e T kst k. 4, B random.seed () If
itertools.islice () MHEMIZFIR, EER A ERH random fll itertools WIAHAEEE.

namespace package (i Z23XMIE:)
— il PEP 420 package (£F), & HBEVEEFE 14 (subpackage) [1— 7545 . s 25 M (4] AEEIA ECA
fyger ek, T FLEBAEE PR R (Hreqular package (IEALSHE), WPEMEPEA _init__.py
EAESE .

Bk Emodule (Fi4) .

nested scope ( HUR{EMIK)
REE)22 I8 4N 7E 3% (enclosing definition) H S B BE J1 . BRGIZKRIED, — 13 p& =X A 2R S A o — Ml e =X
wiEs, MemE2ENgm . @iE, ERFGEEET, SUREREEE HR2 R,
Y P I [t R e e (E VR S b s O B A IR, Aol s IO AR el 44 25 ] P ]
B E A . nonlocal ZAFFEIMNEEREET TR A

new-style class (FiXJE([E])
XHH BETE N T A X2 R HARE . FER P Python MitAHr, HAA B ke i A
Python Ffi R iGFK, @1 __slots__ . #ifiikds. FHEEYE. __getattribute_ (). FKHEMEH
SHEF.

object (1)
HARRE (BrEsi) MuiEMITE (method) WATMIERE. EHIETAMnew-siyle class (Fi=CHHE])
M F 4 base class (ELJEHEE]D) .

package (E1})
— il Python f¥jmodule (Fi41), &7 DAL 71540 (submodule) B2 EFIHY T4 (subpackage). F#7 I
Ma, EFEHA __path_ JEYER—H Python #i4.

Wt Elregular package (IEFIEAE) Hinamespace package (4423 MEME) .

parameter (Z4f)
T function (PR F) B method & & 1 (1) — 1l fiv 44 L #Y (named entity), ‘& 45 B 5% o 2 e (F 42 52 1) —
Hargument (51%%), SAERLEHE FHR 205 8. WA IR R Y 2 8oEa:
» positional-or-keyword (LB HIEET): FEHH—(87T DA% 12 15 5 ORI M 425 7| Sl g 51 9.
ERESWEREAL, FIPAFR foo Fl bar:

[def func (foo, bar=None): ... J

« positional-only (PEFRALE): W] —H HAEH MO EBHR ALY S . fEm-UE RS MR 5
—f8 /o0, iR PAERZ T OUHT I E SAE RO B2 8, BIANLAN Y posonlyl A1l posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only (fEFRBASHET): 88 HBE AR SRR AL 5 | 3. e e | RT, 4
BT 2 Wi v B 2 B (var-positional parameter) B & BLALIY * FI0, ST DATE AR 8 FE R
BT 28, BINPATY kw_onlyl K1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... ]
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« var-positional ({EREWERALE) : FEU]—PREDMERF AR Bhro 8 5 | B (TEC WM 2 BoE 2
MR S [ 2 4h) . BB ER ERIEHS WA R T E L~ AOGERM, GIILA T args:

{def func (*args, **kwargs): ... ]

o var-keyword (FERUCRIIBET) : $6WITTHERLEGH (E BRI TSI (FEC WAL 2 B T2
FERTHAE TSI B2 50 . RS ORI LS MR RE T B ILE * ACEH0Y, (LI e 1

kwargs
S BT DATE IS | USRI S TR 1, LT DAL e SRS M 15 | P o TE AL

Ty 2 EIsEFR R argument (5130) W H . & REJEH RS A28 M2EE., inspect .Parameter
class, function &, AN PEP 362,

path entry (J&£$3H )
FEimport path (5| ANBAR) HEg—(ANE, Mipath based finder (FERFEEH) TGy ) G35 Z0 EHRF
% import A .

path entry finder (BXfS5H H845%)
#{ sys.path_hooks Htff—{F ] FEIY {4 (callable) (7 RI—AEpath eniry hook) Fr o/ ) —7& finder
EREE AT LA—fpath entry e (AR .

BT R AR TE H A RS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (&% H(E))
— MR, BRI AR E path entry P TEOLF BEAS ] sys . path_hooks %
ZER [l —A path entry finder .

path based finder (FLIREEIEIT MRS )
THBRIY 7UIAAE F 4 % (meta path finder) Z —, "BA&AE—{Wimport path F1¥8 22854 .

path-like object (Jip&7EHn1k)
— AR R RSB BRI ] DU — IR EE R str 5 bytes P, 02— ME
{E os.PathLike WERIY:. BBPENY os. fspath () BRI, —f%#E os.PathLike W ERYH:
A P EEE] str 3 bytes MR AFKAR; 1M os.fsdecode () [ os. fsencode () HI4EIT H A
el str M bytes (&R, | PEP 519 5] A,

PEP
Python Enhancement Proposal (Python 3¥[F[$#£22), PEP 22—k sHEIR S04, B REE] Python #+ k¥
A, BUZfHiA Python ) —f B Dl REE % DI RERY AL T FIBREE . PEP JEa% B4R ALY By B8 DA B wedi
FIREMENE R

PEP [ FEH 1, 2B EV I IR AHR 58 . AL b B S A8 B B SN E , PAKZEAA Python
WREHERRIRE, Bl 2 . PEP fEH S e d et B B g e s s

#2([F PEP 1,

portion (34))
e —HE P — AR (WATREREAEAE—M zip D), LR AR S — M fr 44 25 44 (namespace
package) G rE(ER, 41[A PEP 420 Wiy E .

positional argument ({38 5[8})
s Flargument (3]38%).

provisional API (%47 API)
W7 APL g, TEAmME R 30 2 A 251 (backwards compatibility) R, #E BRI APL, BER
WA, REEME BT, M EEAGE ERNEE, FURZ RSN BREG LI,
WA R B R AR S (H R AR ) o 5 TS S EAS & S i )4 HA API %
AN BIARES I Fe B A BRI R R I, M4 gk

ISR T APL, [ ASFHZS 8 SE 0 i E) [ et MRIE 48 ) — S MET R B R, 17
SR sl AT AR — A I AR A I AR E T 5%
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T2 {1 3 R ol A5 o o XS R R TR S T AL, T R S R R R A B T 25 B A R R R T B .
2[F PEP 411 | fift 8 Z 404 .

provisional package (17E1})
i 2[Elprovisional API (4T API),

Python 3000
Python 3.x RAMAMERE (RAARIAITER, RS 3 RGBSR R EERM AR, ) AT A4 [E)

[Py3k].

Pythonic (Python JE4%11)
—HAE B, EMEM T Python 35 E SR B HEE, AR (0 HALSE 5 WA &R i
TR, B4, Python i LAy —FREME ML, EH M for BuAs, H—MmTERWIEW A
TCEIEATEE . #F2 s EEA SRR IR, FTAARNZE Python (1) \AG W& 6 F— (8 BB =t
WA

-
for i in range(len(food)):
print (food[i])

HIBZN, DA IERERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (& #45%)
—f8 TBE IR, BB —RRTA R IV TR e A P E 3610 class. pRisEK method 1Y [
&1, fn PEP 3155 it Esg. SR TEE N BRI class T, BRE 24 REELHA) (444 RAH ] -

p
>>> class C:

class D:
def meth (self) :
pass

>>> C._ _qualname_

YCV

>>> C.D.__ _gualname_

IC D'

>>> C.D.meth.___qualname
'C.D.meth'’

ARG RAAHRE, T ATRE & & (fully qualified name) & FR7R %A 5 R B B AR, AR ARAT )
RLEM:, Hlil email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count (Z K1)
IR — AR 2 R T 2 G T R BB, B R IRELE (deallocated). 21
F¥0E # AE Python T NS B AR, (B EEZCPython BAEW — B cZE. T3] DARE iy
getrefcount () B&RIEME—{ERRE P 2 BT

regular package (IFHIE1:)
—fRE G package (£4F), Flan—ME& __init_ .py R HEIEL

ek s Elnamespace package (423 EELE).

__slots__

TE class [E1RRAY— 8 E5 , B # b T E 5 E 0 v 25 1, DAKIH R 001 dictionary (57t ), 244 RO IR
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i BESRRZ BT , (HEA B AT fEL O 1, Sty P B A IR AE — R e IR B ¢ (memory-critical)
(¥ P R AP K R B 2 A (D

sequence ()J3:41)
—Fpiterable, BSLFFET __getitem_ () FRERITVER M A BEERT I HAITE A ITTE TN, HE X
T—MREFAKER __len__ () k. WHEMTHIEKLA 1ist, str, tuple fil bytes %, Ik
EREA dict B getitem () M __len_ (), {EHEMHIEAZAWESHIEFS, KN #HE
Bhimmutable M A S BEOR AR ITTE .

collections.abc.Sequence IR E X EN T —TEFEFEWRE DO, BFE __getitem__ ()
_len_ () ZA4b, BEINT count (), index (), _ _contains_ () fl _ _reversed_ (). SE¥
W R BN DA register () SR HIM . BARECE Xl AT B EZ 308, 5
5] 38 P AR

set comprehension (&% E)
— TR B, AR B T [EMC A i G A e K, B PR A DA set [] {3,
results = {c for c in 'abracadabra' if c not in 'abc'} @F4E—fHFEEset: {'r',
'd'}. #2[F] comprehensions.

single dispatch (¥L—H)E)
generic function (ZRIpRR) PHEEM—RIE, FEdt, BCVEMSEERR SR B —T | B BU(E.

slice (YJ})
—E P, B —Bisequence (JEH) [HE—EB5r « BT —BLYI R 05 v 28 R B4 9% (subscript
notation) [1, A LSMEFE, AT HERHEY, Hlil variable_name[1:3:5], fEFEHE
(M) FrokmElss, & slice ¥4,

special method (5% Jj1):)
—TE G4 Python [H BFF-0if () method, F AR AE AT BT, HIANYL. &8 method )44
EryE BREEAN4E A Wi E T EE). Special method 7 specialnames H 7 #EAN IR

statement ([4iiAX)
BEAR=E A (suite, —(EFEAE TEIR]) P8P, BRARITT AR —{fexpression (FEE ),
BESHEEE (M0 if, while 5{ for) MEZBEEEHEZ —.

static type checker -- i 2K iy 2%
BEHL Python MCESH-HBEAT 404, DAREHR MBI QnpF BRI AME LR . 53S0 k2427 AR typing
752

strong reference ([F)1Z1#)

1£ Python i) C API #1, 55| 248 AHeA 51 RS Brdia B 651 o FEQ1 S| i a8 7
M Py_INCREF () FRIRHGES | HMAEMERS | ATt Py DECREF () SKREE

Py NewRef () BT RN —HE DR . 08, 102 AR i, LA
S W LW py_DECREF () B3, PAEGREIR—E2H.
Yk 2[Elborrowed reference (fEH2M).

text encoding (3L &hils)

Python )52 52— Unicode #5 %] (code point) (/%4 (#E[EFF U+0000 -- U+10FFFF 2 [H]). #raif#
S, B AL E— A e 4751 .

A = B SR B e AL e 41, ARED TS, A 07 oA e 51 B e ST v ER B AR B [ AR5
(decoding) ],
B 2RI SCF PSS IS (codecs), BIMuSARE] [ SCF4f5 .

text file (SCFEREZR)
—(HBEEREICR B A str Y —MRfile object (REZMIMF) . EH, SCTFARHREE R FRATTH S
B &N (byte-oriented datastream) [F1&r [ B i Hlrext encoding (LFHif%) . LFMEEMGI T4 PASCE
R (et ok 'w') BIEIAEZE. sys.stdin, sys.stdout DA io.StringIO BB,
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a2 Ebinary file (RIS ), B2 — AR A 2842 T 40 % 2h 1 (bytes-like object) [AH SR
s

triple-quoted string (= 5|%E[E)y2H)
= E 58 () 5198 O WIEELER M —MFE . MR T MEENG SR ALE B | 557 H 1A 51
ShUIfe, (RERFZERE, B RRE . B RnT e & AR BE] (unescaped) 1 #5 ]
SEMEE 5%, M HEM AT E AT (continuation character) S A ARSI Z AT, 38 (015 MAEM %
(EJ0A 7 53 R A

type (%[E))
—{# Python #J (i ZUEIE) & T & @A ESEE MY EwEa —ERE . — @y em2E T A
B __class__ BIEAAFE, B type (obj) R,

type alias (HEIE4)
—EALE R 65, B BUE G 44— R[E)RF (identifier) 5KENT

HEFEZ #R 2 [ElR = (rype hint) A . B4

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:

pass

.

FTPARISE R, R AR

f

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass

.

i 2[E typing Fl PEP 484, 7 I BEIHIA .

type hint (B[EHER)
—Hannotation (), EHRE BB, 1 class J& k(8 8 21 2 Bk o) B 1) T 21D

RN 2 AR A /2 Python SRR, HEATR A X210 & 5 ARG AL, BATEREN ) IDE

ST EEI s R
AR, class BMERIRA ORS B H) rRERLR, #TAfH typing.get_type_hints ()
HRAFHL

#2[E typing fil PEP 484, A5 ILIhRERIHEIA

universal newlines (i JHHEf7%C)
— T i % SCFE L (text stream) (19720, @5 AR BT A B B EE-—17 00 &5 4 Unix /7RG '\
n', Windows {& % '\r\n"' FIE Y Macintosh E ] '\r'. #52[F PEP 278 i1 PEP 3116, DA K& AR
bytes.splitlines () BIFINAHEE.

variable annotation (5#3([Ff%)
— W5 s class B annotation ([EIf#).

(RS MK class Ja vy, JU{E /2 B8R -

class C:
field: 'annotation'

SYEREE T AR D ERR T (ype hin): B0, FERSEEYIGEAT int CBE) H:

[count: int = 0

5 W (EIRE 1) REVAAE annassign T2 6 A FEANIG R .
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#5 2 [ function annotation (FRR[EEE) . PEP 484 1 PEP 526, ¥4 HWIhgemdik. BAERNREE
Bk, 7752 [E annotations-howto.,

virtual environment ([FJHER %)
—{ o VEFR B (cooperatively isolated) 1T B35, BEF# Python [ (i /I 2 FI JE FI R 2045 DA e 46 Rl T+ 4
Python BEEIE:, A G #HF —H R4 FEF T H A Python i HI A1 T A= 4

W2 (F venv,

virtual machine ([FJHEREZS)
— iS¢ 4t R T S SR BB (computer) . Python [ [EMEMERS € 11T thbytecode (1LTCHMS) e ir
AT

Zen of Python (Python Z[F])
Python 55T J5 RIS B2 41 35, HLFIZA B iR SR AGE FH ERE . Bes) R mT A 7F B B =0 0o
REA [import thisl ARIIE.
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APPENDIX B

BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

S
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeNDIX G

C.1 &icio

Python 2 1 a7 Bl S22 N 5B B EL BT 9T E2 61 (CWI, K, https://www.cwinl/) ] Guido van Rossum ji& 1990 4F
REW TGS, HiR2 EE—HERE ABC S %L . [F)4F Python 15 T #FL 2K H HA AN ERL, Guido
TR EAEE .

1995 4, Guido FEAET JE 5N &5 HriE it Bl Z Al BT822 1) (CNRI, i, https://www.cnri.reston.va.us/) 4 &7E
Python () T4, [EIERREIEEE) T a8k 1 22 M IUA .

2000 4E 71 H , Guido Fl Python #%.[» B %% [# B 125 31| BeOpen.com [Elji{37. 7 BeOpen PythonLabs & % . [F4E1 H ,
PythonLabs [ [ ##£% 3 Digital Creations (Hi[F] Zope Corporation; [, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https://www.python.org/psf/) T, & &S EHEF Python FH B 1)k A TR I A1) 57
(k7 F| 4% . Zope Corporation /2 PSF ) —fH # 1) & & .

JirA7 B4 Python AR BRUAY (A B BRURAHY E 5, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, /2 GPL AHZ 1 ; DAF A4 &1 A i 22 (E.

BRA  FEBE Fn waE GPL 18514 7

09.0%F 12 A58/ 1991-1995 CWI B
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF =
2.1.1 2.1+2.0.1 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 PAE 2.1.1 2001 &4 PSF s
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#E): GPL AHZAEIRF R 21E GPL R #[E Python. Af§ GPL, A7 Python FZHEHS AT DA A8 [EE ik
RIHAS , AR ZAE i 8 S REIBR IR . GPL AHZS (1 2 HERLAS: Python T DA% A HA/E GPL T 85 [Efty ik
BRI (HEERERERIATT.

IR 2SN T, £ Guido 8 NIAT, TfHE LeiA i B [ERIE AT fig.

C.2 FANREMHLEMFGXER Python SR

Python I B HIE SOOI BRHE R FL IR PSF 22 HE & 49

% Python 3.8.6 Filf, [EIWISCHhayaifsl, R AR, 298 FHIZHE (dual licensed) ji» PSF #ZHES
#1DA K Zero-Clause BSD ¥ 4¢ ,

AL Python H S R BLR AN R4 HE . S LR RENS & B S 2 AU — i pia) i . B E Se 4%
MR SERIE R, TS0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.11.13 i) PSF iR &#

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.11.13 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 3.11.13 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 3.11.13 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.11.13 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
3.11.13.

4. PSF is making Python 3.11.13 available to Licensee on an "AS IS" basis.

PSEF 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 3.11.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.13

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.13, 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 3.11.13, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢ BEOPEN.COM % &%)

BEOPEN PYTHON BRIFIZHES I 1 ]

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

BT 1)
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(R E—1)

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 ¥ PYTHON 1.6.1 B CNRI i &#

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

BT 1)
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(R E—1)

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.

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI iBEE#W

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 Fji* PYTHON 3.11.13 [FIEA #F#2X 5509 ZERO-CLAUSE BSD #%1&

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 #uk(CIeR RS Ry 12 18 B Bt
A (AR SRR A BEHE SRS, 3 5ULAE Python SEETA b TN 45 =)y W

C.3.1 Mersenne Twister

_random A A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
R, DT R FEARE G 52 i -

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,
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. 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. 1IN 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)
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C.3.2 Sockets

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 S A https:/www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FEFH¥ socket fR¥E

asynchat il asyncore B DA N EHH:

Copyright 1996 by Sam Rushing
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 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 &8

http.cookies HiZH L& DA A :

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
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
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'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 #{TIEN

trace B W& PAT I
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 O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode £ UUdecode F=,

uu AR AL AR RN -

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

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 Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML ZEimf2Fufy

xmlrpc.client B E DA

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. IN 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
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

(M L—H)

C.3.8 test_epoll

test.test_epoll BHAIS AT ULHH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select MLAL¥SHA kqueue 7 MHIAL {5 AT A :

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. IN 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

BT 1)
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c #%2%540 % Marek Majkowski’ 3 JjA Dan Bernstein 1) SipHash24 J#2 3 EHE. BHSAT
B

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ei dtoa

Python/dtoa.c R T C [ dioa il strtod B, FARG C AR B 17 B M 2 5 B AEE). 32%A%
L 2f1H: H David M. Gay T fIRIAHEZE, B BAER] ASE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c F#. A 2009 4 3 H 16 H AR ZR M EIAHE 200 & DAR IR RESEL 32 f i Y -

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % ok X

*

*

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.

*
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*

(M L—H)

***********************************'k***************************/

C.3.12 OpenSSL

MR B R GRS, W hashlib, posix, ssl, crypt BIERA{] OpenSSL R Mt fE - L4, Python
i) Windows Hl macOS 23 7 ] fE 104 OpenSSL PERYRIA, FrAFRA AL I A44%—14 OpenSSL ¥ HIIERY
Rl A< o T OpenSSL 3.0 it Je HUSEEATAE AT, ] Apache ¥ RTIE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

i

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

BT 1)
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"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

(BT —1)
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the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

Disclaimer of Warranty. Unless required by applicable law or

agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,

(M L—H)
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EHE—5)
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat ¥ M AU 51 expat JRRIARF A, BRIEBLE T ——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

BRAEFEGE _ctypes AR EE ——with-system-1ibffi, 7 RIF%HE & H—MES libfi JFIAHH
AR AT

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
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tribute, sublicense, and/or sell copies of the Software, and to

mit persons to whom the Software is furnished to do so, subject to
following conditions:

above copyright notice and this permission notice shall be included
all copies or substantial portions of the Software.

SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
RESS 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
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DERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
THER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER

DEALINGS IN THE SOFTWARE.

(M L—H)

C.3.15 zlib

RS R B0 L FRFN ) 2lib fAS RS PABOR v AR z 1ib 78, ARZIE S & A — MRS 2lib iR as Y &
AR

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

Thi
war
ari

Per
inc

s software is provided 'as-is', without any express or implied
ranty. In no event will the authors be held liable for any damages
sing from the use of this software.

mission is granted to anyone to use this software for any purpose,
luding commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {# H¥4E[EIZE (hash table) EAE, DA cfuhash BLZE([FIRLRE:

Copyright (c) 2005 Don Owens
All 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.

C.3.17 libmpdec

GAEfE R E _decimal BiglMiik EF) ——with-system-1libmpdec, 7 H|#%i4H & FH—M(El% libmpdec ¥

2R R AR A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
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C.3. #uyFlakaeny iR g RBUM

317




The Python/C API, [ 3.11.13

(M L—H)
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. IN 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.

C.3.18 W3C C14N H|sXEH

test A FH C14N 2.0 HIFAEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C #8uG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgzz, H 2R 3-clause BSD 1% i 25 (E:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,

this list of conditions and the following disclaimer.

Redistributions in binary form must reproduce the original copyright

notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop LR ] T SoX I H Y g771.c AR EREACHS . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

B A2 Sun Microsystems, Inc. F)7” i - T BETC R A 6 o P AT APE DL sl et A i i
TRt .

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

P Sun JEACHD AR I F AR 32 559 HL Sun Microsystems, Inc. 34 X4 VpBhELli . HEAS . &
langai

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

EAEATH T Sun Microsystems, Inc. 155 (E (g A BRI 2 SRS R 1D . IIHE00 U 22610
B G, IR Sun CUBEPAIRT A % K

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BURAHLETI}K H uvloop 0.16, E2ET MIT ¥l Uk & ATHY:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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Python 132 {73 [EHH SO JRE -

Copyright © 2001-2023 Python Software Foundation {4 & — ] .

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].

SERMR R G 2 05 .
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3l

ERFEIERF
...,283
2to3, 283
>>> 283
_all__ (B#2%) .70
_ dict__ (#H#BEM) ,159
__doc__ (H##EM) ,159
_ file_ (##MEM) , 159,160
_ future_ , 288
__import___
built-in function ([ElZE&ER) ,70
__loader_ (H#LEMX) ,159

_ _main_
module (#4H) , 12
A, 184, 196

_ name__ (H#BM) ,159
__package_ (HABK) ,159

__ PYVENV_LAUNCHER_ , 211,216
__slots_ ,295

_frozen (C struct), 73

_inittab (C struct), 73
_inittab.initfunc (C member), 73
_inittab.name (C member), 73
_Py_c_diff (C function), 123
_Py_c_neqg (C function), 123
_Py_c_pow (C function), 123
_Py_c_prod (C function), 123
_Py_c_quot (C function), 123
_Py_c_sum (C function), 123
_Py_TInitializeMain (C function), 224
_Py_NoneStruct (Cvar), 236
_PyBytes_Resize (C function), 126
_PyCFunctionFast (C type), 238

_PyCFunctionFastWithKeywords (C type), 238

_PyFrameEvalFunction (Ctype), 194

_PyInterpreterState_GetEvalFrameFunc (C

function), 194

_PyInterpreterState_SetEvalFrameFunc (C

function), 194

_PyObject_GetDictPtr (C function), 91
_PyObject_New (C function), 235
_PyObject_NewVar (C function), 235
_PyTuple_Resize (C function), 146
_thread

A, 191

BEER

__ PYVENV_LAUNCHER
PATH, 12
PYTHONCOERCECLOCALE, 221
PYTHONDEBUG, 182, 216
PYTHONDEVMODE, 212
PYTHONDONTWRITEBYTECODE, 182,219
PYTHONDUMPREF'S, 212, 250
PYTHONEXECUTABLE, 216
PYTHONFAULTHANDLER, 212
PYTHONHASHSEED, 183,213
PYTHONHOME, 12, 183, 188, 213
PYTHONINSPECT, 183, 214
PYTHONIOENCODING, 185,218
PYTHONLEGACYWINDOWSFSENCODING, 183,
207
PYTHONLEGACYWINDOWSSTDIO, 183,214
PYTHONMALLOC, 226, 229, 231
PYTHONMALLOC' (| 4
' "PYTHONMALLOC=malloc", 233
PYTHONMALLOCSTATS, 214, 226
PYTHONNODEBUGRANGES, 211
PYTHONNOUSERSITE, 183,218
PYTHONOPTIMIZE, 183, 215
PYTHONPATH, 12, 183, 215
PYTHONPLATLIBDIR, 215
PYTHONPROFILEIMPORTTIME, 214
PYTHONPYCACHEPREFIX, 216
PYTHONSAFEPATH, 210
PYTHONTRACEMALLOC, 218
PYTHONUNBUFFERED, 184, 211
PYTHONUTFS, 207, 221
PYTHONVERBOSE, 184, 218
PYTHONWARNINGS, 219

,211,216
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A bytes (fLt#l) ,91
abort (C &), 70 hash (3[F) ,92
abs len, 92

built-in function (FZZR) ,99 repr, 91

type (A[F) ,92
bytearray (Tﬁfﬁ?ﬂ$§‘])
object (##) , 126

abstract base class (& FEEHFE) , 283
allocfunc (Ctype), 274
annotation ([Ef#) ,283 \
argument (2|%) ,284 bytecode (I TL4LFE) ,285\
argv (sys H4#) 187 bytes-like object (MfrmAl&HH) ,285
ascii bytes (fLG#l)

bulit-in function ([El&ZE=R) , 9l bulit-in function (H#EHR) ,91
asynchronous context manager ([ FEHE object (#1fF) , 124

ErE) ,284 C
asynchronous generator iterator (3 [ #
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duck-typing (¥%FAF) ,287
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importer (G| A£) ,290
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complex number ([El#) ,123
dictionary (F#) ,149
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Py_ALWAYS_INLINE (C macro), 4
Py_AtExit (C function), 70
Py_AuditHookFunction (C type), 69
Py_BEGIN_ALLOW_THREADS (C macro), 192
Py_BEGIN_ALLOW_THREADS (C %), 189
Py_BLOCK_THREADS (C macro), 192
Py_buffer (Ctype), 105

Py_buffer.buf (Cmember), 105
Py_buffer.format (C member), 106
Py_buffer.internal (C member), 107
Py_buffer.itemsize (C member), 106
Py_buffer.len (C member), 106
Py_buffer.ndim (C member), 106
Py_buffer.ob]j (C member), 106
Py_buffer.readonly (C member), 106
Py_buffer.shape (C member), 106
Py_buffer.strides (C member), 106
Py_buffer.suboffsets (C member), 107
Py_BuildValue (C function), 81
Py_BytesMain (C function), 43
Py_BytesWarningFlag (Cvar), 182
Py_CHARMASK (C macro), 5

Py_CLEAR (C function), 50
Py_CompileString (C function), 45
Py_CompileString (C FH4%), 46
Py_CompileStringExFlags (C function), 46
Py_CompileStringFlags (C function), 45
Py_CompileStringObject (C function), 45
Py_complex (Ctype), 123

Py_DEBUG (C macro), 13

Py_DebugFlag (Cvar), 182
Py_DecodeLocale (C function), 66
Py_DECREF (C function), 50

Py_DecRef (C function), 50

Py_DECREF (C %%%), 7

Py_DEPRECATED (C macro), 5
Py_DontWriteBytecodeFlag (Cvar), 182
Py_Ellipsis (Cvar), 169
Py_EncodeLocale (C function), 67
Py_END_ALLOW_THREADS (C macro), 192
Py_END_ALLOW_THREADS (C %), 189
Py_EndInterpreter (C function), 196
Py_EnterRecursiveCall (C function), 60
Py_EQ (C macro), 261

Py_eval_input (Cvar), 46

Py_Exit (C function), 70
Py_ExitStatusException (C function), 205
Py_False (Cvar), 120

Py_FatalError (C function), 70
Py_FatalError (), 187
Py_FdIsInteractive (C function), 65
Py_file_input (Cvar), 46
Py_Finalize (C function), 185
Py_FinalizeEx (C function), 184

Py_FinalizeEx (C &), 70, 184, 196
Py_FrozenFlag (Cvar), 182

Py_GE (C macro), 261

Py_GenericAlias (C function), 179
Py_GenericAliasType (C var), 180
Py_GetArgcArgv (C function), 223
Py_GetBuildInfo (C function), 187
Py_GetCompiler (C function), 187
Py_GetCopyright (C function), 187
Py_GETENV (C macro), 5
Py_GetExecPrefix (C function), 186
Py_GetExecPrefix (C FHk), 12
Py_GetPath (C function), 186
Py_GetPath (C H%), 12

Py_GetPath (), 185, 186
Py_GetPlatform (C function), 187
Py_GetPrefix (C function), 185
Py_GetPrefix (C &%), 12
Py_GetProgramFullPath (C function), 186
Py_GetProgramFullPath (C &), 12
Py_GetProgramName (C function), 185
Py_GetPythonHome (C function), 188
Py_GetVersion (C function), 187

Py_GT (C macro), 261

Py_hash_t (Ctype), 85
Py_HashRandomizationFlag (Cvar), 182
Py_IgnoreEnvironmentFlag (Cvar), 183
Py_INCREF (C function), 49

Py_IncRef (C function), 50

Py_INCREF (C %%%), 7

Py_Initialize (C function), 184
Py_Initialize (C FH%), 12, 196
Py_Initialize(), 185
Py_InitializeEx (C function), 184
Py_InitializeFromConfig (C function), 219
Py_InspectFlag (Cvar), 183
Py_InteractiveFlag (Cvar), 183

Py_1TIs (C function), 236

Py_IS_TYPE (C function), 237
Py_TIsFalse (C function), 237
Py_IsInitialized (C function), 184
Py_IsInitialized (C &), 12
Py_TIsNone (C function), 236
Py_IsolatedFlag (Cvar), 183
Py_IsTrue (C function), 237

Py_LE (C macro), 261
Py_LeaveRecursiveCall (C function), 60

Py_LegacyWindowsFSEncodingFlag (Cvar), 183

Py_LegacyWindowsStdioFlag (C var), 183
Py_LIMITED_API (C macro), 15

Py_LT (C macro), 261

Py_Main (C function), 43
PY_MAJOR_VERSION (C macro), 281

Py_MAX (C macro), 5
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Py_MEMBER_SIZE (C macro), 5

PY_MICRO_VERSION (C macro), 281

Py_MIN (C macro), 5

PY_MINOR_VERSION (C macro), 281

Py_mod_create (C macro), 162

Py_mod_exec (C macro), 162

Py_NE (C macro), 261

Py_NewInterpreter (C function), 196

Py_NewRef (C function), 49

Py_NO_INLINE (C macro), 5

Py_None (Cvar), 117

Py_NoSiteFlag (Cvar), 183

Py_NotImplemented (C var), 89

Py_NoUserSiteDirectory (Cvar), 183

Py_OpenCodeHookFunction (Ctype), 158

Py_OptimizeFlag (Cvar), 183

Py_PrelInitialize (C function), 208

Py_PrelInitializeFromArgs (C function), 208

Py_PreInitializeFromBytesArgs (C function),
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Py_PRINT_RAW (C macro), 89

Py_PRINT_RAW (C %), 159

Py_QuietFlag (Cvar), 183

Py_REFCNT (C function), 237

PY_RELEASE_LEVEL (C macro), 281

PY_RELEASE_SERIAL (C macro), 281

Py_ReprEnter (C function), 60

Py_ReprLeave (C function), 61

Py_RETURN_FALSE (C macro), 120

Py_RETURN_NONE (C macro), 117

Py_RETURN_NOTIMPLEMENTED (C macro), 89

Py_RETURN_RICHCOMPARE (C macro), 261

Py_RETURN_TRUE (C macro), 120

Py_RunMain (C function), 223

Py_SET_REFCNT (C function), 237

Py_SET_SIZE (C function), 237

Py_SET_TYPE (C function), 237

Py_SetPath (C function), 186

Py_SetPath (), 186

Py_SetProgramName (C function), 185

Py_SetProgramName (C &%), 12

Py_SetProgramName (), 184186

Py_SetPythonHome (C function), 188

Py_SetStandardStreamEncoding (C function),
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Py_single_input (Cvar), 46

Py_SIZE (C function), 237

Py_ssize_t (Ctype), 10

PY_SSIZE_T_MAX (C %), 119

Py_STRINGIFY (C macro), 5

Py_TPFLAGS_BASE_EXC_SUBCLASS (C macro), 257

Py_TPFLAGS_BASETYPE (C macro), 256

Py_TPFLAGS_BYTES_SUBCLASS (C macro), 257

Py_TPFLAGS_DEFAULT (C macro), 256

Py_TPFLAGS_DICT_SUBCLASS (C macro), 257
Py_TPFLAGS_DISALLOW_INSTANTIATION (C
macro), 257
Py_TPFLAGS_HAVE_FINALIZE (C macro), 257
Py_TPFLAGS_HAVE_GC (C macro), 256
Py_TPFLAGS_HAVE_VECTORCALL (C macro), 257
Py_TPFLAGS_HEAPTYPE (C macro), 255
Py_TPFLAGS_IMMUTABLETYPE (C macro), 257
Py_TPFLAGS_LIST_SUBCLASS (C macro), 257
Py_TPFLAGS_LONG_SUBCLASS (C macro), 257
Py_TPFLAGS_MAPPING (C macro), 258
Py_TPFLAGS_METHOD_DESCRIPTOR (C macro), 256
Py_TPFLAGS_READY (C macro), 256
Py_TPFLAGS_READYING (C macro), 256
Py_TPFLAGS_SEQUENCE (C macro), 258
Py_TPFLAGS_TUPLE_SUBCLASS (C macro), 257
Py_TPFLAGS_TYPE_SUBCLASS (C macro), 257
Py_TPFLAGS_UNICODE_SUBCLASS (C macro), 257
Py_tracefunc (Ctype), 198
Py_True (Cvar), 120
Py_tss_NEEDS_INIT (C macro), 200
Py_tss_t (Ctype), 200
Py_TYPE (C function), 237
Py_UCS1 (Ctype), 128
Py_UCS2 (Ctype), 128
Py_UCS4 (Ctype), 128
Py_uhash_t (C type), 85
Py_UNBLOCK_THREADS (C macro), 192
Py_UnbufferedStdioFlag (Cvar), 184
Py_UNICODE (C type), 128
Py_UNICODE_IS_HIGH_SURROGATE (C macro), 131
Py_UNICODE_IS_LOW_SURROGATE (C macro), 131
Py_UNICODE_IS_SURROGATE (C macro), 131
Py_UNICODE_ISALNUM (C function), 130
Py_UNICODE_ISALPHA (C function), 130
Py_UNICODE_ISDECIMAL (C function), 130
Py_UNICODE_ISDIGIT (C function), 130
Py_UNICODE_ISLINEBRERAK (C function), 130
Py_UNICODE_ISLOWER (C function), 130
Py_UNICODE_ISNUMERIC (C function), 130
Py_UNICODE_ISPRINTABLE (C function), 131
Py_UNICODE_ISSPACE (C function), 130
Py_UNICODE_ISTITLE (C function), 130
Py_UNICODE_TISUPPER (C function), 130
Py_UNICODE_JOIN_SURROGATES (C macro), 131
Py_UNICODE_TODECIMAL (C function), 131
Py_UNICODE_TODIGIT (C function), 131
Py_UNICODE_TOLOWER (C function), 131
Py_UNICODE_TONUMERIC (C function), 131
Py_UNICODE_TOTITLE (C function), 131
Py_UNICODE_TOUPPER (C function), 131
Py_UNREACHABLE (C macro), 6
Py_UNUSED (C macro), 6
Py_VaBuildValue (C function), 83
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PY_VECTORCALL_ARGUMENTS_OFFSET (C macro),
94
Py_VerboseFlag (Cvar), 184
Py_Version (Cvar), 282
PY_VERSION_HEX (C macro), 281
Py_VISIT (C function), 279
Py_XDECREF (C function), 50
Py_XDECREF (C &%), 12
Py_XINCREF (C function), 49
Py_XNewRef (C function), 49
PyAIter_Check (C function), 104
PyAnySet_Check (C function), 152
PyAnySet_CheckExact (C function), 152
PyArg_Parse (C function), 80
PyArg_ParseTuple (C function), 80
PyArg_ParseTupleAndKeywords (C function), 80
PyArg_UnpackTuple (C function), 80
PyArg_ValidateKeywordArguments
tion), 80
PyArg_VaParse (C function), 80
PyArg_VaParseTupleAndKeywords (C function),
80
PyASCIIObject (Ctype), 128
PyAsyncMethods (C type), 273
PyAsyncMethods.am_aiter (C member), 273
PyAsyncMethods.am_anext (C member), 273
PyAsyncMethods.am_await (C member), 273
PyAsyncMethods.am_send (C member), 273
PyBool_Check (C function), 120
PyBool_FromLong (C function), 121
PyBool_Type (C var), 120
PyBUF_ANY_CONTIGUOUS (C macro), 108
PyBUF_C_CONTIGUOUS (C macro), 108
PyBUF_CONTIG (C macro), 109
PyBUF_CONTIG_RO (C macro), 109
PyBUF_F_CONTIGUOUS (C macro), 108
PyBUF_FORMAT (C macro), 107
PyBUF_FULL (C macro), 109
PyBUF_FULL_RO (C macro), 109
PyBUF_INDIRECT (C macro), 108
PyBUF_MAX_NDIM (C macro), 107
PyBUF_ND (C macro), 108
PyBUF_READ (C macro), 169
PyBUF_RECORDS (C macro), 109
PyBUF_RECORDS_RO (C macro), 109
PyBUF_SIMPLE (C macro), 108
PyBUF_STRIDED (C macro), 109
PyBUF_STRIDED_RO (C macro), 109
PyBUF_STRIDES (C macro), 108
PyBUF_WRITABLE (C macro), 107
PyBUF_WRITE (C macro), 169
PyBuffer FillContiguousStrides
tion), 111
PyBuffer_FillInfo (C function), 111

(C  func-

(C  func-

PyBuffer_FromContiguous (C function), 111
PyBuffer_GetPointer (C function), 111
PyBuffer_IsContiguous (C function), 111
PyBuffer_ Release (C function), 110
PyBuffer_SizeFromFormat (C function), 111
PyBuffer_ToContiguous (C function), 111
PyBufferProcs (Ctype), 272
PyBufferProcs (C &%), 105
PyBufferProcs.bf_getbuffer (Cmember), 272
PyBufferProcs.bf_releasebuffer (Cmember),
272
PyByteArray_AS_STRING (C function), 127
PyByteArray_AsString (C function), 127
PyByteArray_Check (C function), 126
PyByteArray_CheckExact (C function), 126
PyByteArray_Concat (C function), 127
PyByteArray_FromObject (C function), 127
PyByteArray_FromStringAndSize (C function),
127
PyByteArray_ GET_SIZE (C function), 127
PyByteArray_Resize (C function), 127
PyByteArray_Size (C function), 127
PyByteArray_Type (Cvar), 126
PyByteArrayObject (C type), 126
PyBytes_AS_STRING (C function), 126
PyBytes_AsString (C function), 125
PyBytes_AsStringAndSize (C function), 126
PyBytes_Check (C function), 124
PyBytes_CheckExact (C function), 125
PyBytes_Concat (C function), 126
PyBytes_ConcatAndDel (C function), 126
PyBytes_FromFormat (C function), 125
PyBytes_FromFormatV (C function), 125
PyBytes_FromObject (C function), 125
PyBytes_FromString (C function), 125
PyBytes_FromStringAndSize (C function), 125
PyBytes_GET_SIZE (C function), 125
PyBytes_Size (C function), 125
PyBytes_Type (Cvar), 124
PyBytesObject (Ctype), 124
PyCallable_Check (C function), 98
PyCallIter_Check (C function), 166
PyCallIter_New (C function), 167
PyCallIter_Type (Cvar), 166
PyCapsule (Ctype), 170
PyCapsule_CheckExact (C function), 171
PyCapsule_Destructor (Ctype), 170
PyCapsule_GetContext (C function), 171
PyCapsule_GetDestructor (C function), 171
PyCapsule_GetName (C function), 171
PyCapsule_GetPointer (C function), 171
PyCapsule_Import (C function), 171
PyCapsule_IsValid (C function), 171
PyCapsule_New (C function), 171
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PyCapsule_SetContext (C function), 172
PyCapsule_SetDestructor (C function), 172
PyCapsule_SetName (C function), 172
PyCapsule_SetPointer (C function), 172
PyCell_Check (C function), 156
PyCell_GET (C function), 156
PyCell_Get (C function), 156
PyCell_New (C function), 156
PyCell_SET (C function), 156
PyCell_Set (C function), 156
PyCell_Type (Cvar), 156
PyCellObject (Ctype), 156
PyCFunction (C type), 238
PyCFunction_New (C function), 240
PyCFunction_NewEx (C function), 240
PyCFunctionWithKeywords (C type), 238
PyCMethod (C type), 238
PyCMethod_New (C function), 240
PyCode_Addr2Line (C function), 157
PyCode_Addr2Location (C function), 157
PyCode_Check (C function), 156
PyCode_GetCellvars (C function), 157
PyCode_GetCode (C function), 157
PyCode_GetFreevars (C function), 157
PyCode_GetNumFree (C function), 156
PyCode_GetVarnames (C function), 157
PyCode_New (C function), 156
PyCode_NewEmpty (C function), 157
PyCode_NewWithPosOnlyArgs (C function), 157
PyCode_Type (Cvar), 156
PyCodec_BackslashReplaceErrors
tion), 87
PyCodec_Decode (C function), 86
PyCodec_Decoder (C function), 87
PyCodec_Encode (C function), 86
PyCodec_Encoder (C function), 87
PyCodec_IgnoreErrors (C function), 87
PyCodec_IncrementalDecoder (C function), 87
PyCodec_IncrementalEncoder (C function), 87
PyCodec_KnownEncoding (C function), 86
PyCodec_LookupError (C function), 87
PyCodec_NameReplaceErrors (C function), 87
PyCodec_Register (C function), 86
PyCodec_RegisterError (C function), 87
PyCodec_ReplaceErrors (C function), 87
PyCodec_StreamReader (C function), 87
PyCodec_StreamWriter (C function), 87
PyCodec_StrictErrors (C function), 87
PyCodec_Unregister (C function), 86
PyCodec_XMLCharRefReplaceErrors
tion), 87
PyCodeObject (Ctype), 156
PyCompactUnicodeObject (C type), 128
PyCompilerFlags (C struct), 46
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(C func-

PyCompilerFlags.cf_feature_version c
member), 46
PyCompilerFlags.cf_flags (C member), 46
PyComplex_AsCComplex (C function), 124
PyComplex_Check (C function), 124
PyComplex_CheckExact (C function), 124
PyComplex_FromCComplex (C function), 124
PyComplex_FromDoubles (C function), 124
PyComplex_ImagAsDouble (C function), 124
PyComplex_RealAsDouble (C function), 124
PyComplex_Type (Cvar), 124
PyComplexObject (C type), 124
PyConfig (C type), 209
PyConfig_Clear (C function), 210
PyConfig InitIsolatedConfig (C function),209
PyConfig_InitPythonConfig (C function), 209
PyConfig_Read (C function), 209
PyConfig_SetArgv (C function), 209
PyConfig_SetBytesArgv (C function), 209
PyConfig_ SetBytesString (C function), 209
PyConfig SetString (C function), 209
PyConfig_SetWideStringList (C function), 209
PyConfig.argv (C member), 210
PyConfig.base_exec_prefix (C member), 210
PyConfig.base_executable (C member), 211
PyConfig.base_prefix (C member), 211
PyConfig.buffered_stdio (C member), 211
PyConfig.bytes_warning (C member), 211
PyConfig.check_hash_pycs_mode (C member),
211
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
212
PyConfig.
PyConfig.
PyConfig.
PyConfig.

code_debug_ranges (C member), 211
configure_c_stdio (C member), 212
dev_mode (C member), 212
dump_refs (C member), 212
exec_prefix (C member), 212
executable (C member), 212
faulthandler (C member), 212
filesystem_encoding (C member),

filesystem_errors (C member), 213
hash_seed (C member), 213
home (C member), 213
import_time (C member), 213
PyConfig.inspect (C member), 214
PyConfig.install_signal_handlers (C mem-
ber), 214
PyConfig.interactive (C member), 214
PyConfig.isolated (C member), 214
PyConfig.legacy_windows_stdio (C member),
214
PyConfig.malloc_stats (C member), 214
PyConfig.module_search_paths (C member),
215
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PyConfig.module_search_paths_set (C mem-
ber), 215
PyConfig.optimization_level (Cmember),215
PyConfig.orig_argv (C member), 215
PyConfig.parse_argv (C member), 215
PyConfig.parser_debug (C member), 216
PyConfig.pathconfig warnings (C member),
216
PyConfig.platlibdir (C member), 214
PyConfig.prefix (Cmember), 216
PyConfig.program_name (C member), 216
PyConfig.pycache_prefix (C member), 216
PyConfig.pythonpath_env (C member), 215
PyConfig.quiet (C member), 216
PyConfig.run_command (C member), 217
PyConfig.run_filename (C member), 217
PyConfig.run_module (C member), 217
PyConfig.safe_path (C member), 210
PyConfig.show_ref_count (C member), 217
PyConfig.site_import (Cmember), 217
PyConfig.skip_source_first_line (C mem-
ber), 217
PyConfig.stdio_encoding (C member), 217
PyConfig.stdio_errors (C member), 217
PyConfig.tracemalloc (C member), 218
PyConfig.use_environment (C member), 218
PyConfig.use_hash_seed (C member), 213
PyConfig.user_site_directory (C member),
218
PyConfig.verbose (C member), 218
PyConfig.warn_default_encoding (Cmember),
211
PyConfig.warnoptions (C member), 218
PyConfig.write_bytecode (C member), 219
PyConfig.xoptions (C member), 219
PyContext (C type), 174
PyContext_CheckExact (C function), 175
PyContext_Copy (C function), 175
PyContext_CopyCurrent (C function), 175
PyContext_Enter (C function), 175
PyContext_Exit (C function), 175
PyContext_New (C function), 175
PyContext_Type (Cvar), 174
PyContextToken (C type), 174
PyContextToken_CheckExact (C function), 175
PyContextToken_Type (Cvar), 175
PyContextVar (Ctype), 174
PyContextVar_CheckExact (C function), 175
PyContextVar_Get (C function), 175
PyContextVar_New (C function), 175
PyContextVar_Reset (C function), 175
PyContextVar_Set (C function), 175
PyContextVar_Type (Cvar), 175
PyCoro_CheckExact (C function), 174

PyCoro_New (C function), 174
PyCoro_Type (Cvar), 174
PyCoroObject (Ctype), 174
PyDate_Check (C function), 176
PyDate_CheckExact (C function), 176
PyDate_FromDate (C function), 177
PyDate_FromTimestamp (C function), 179
PyDateTime_Check (C function), 176
PyDateTime_CheckExact (C function), 177
PyDateTime_Date (Ctype), 176
PyDateTime_DATE_GET_FOLD (C function), 178
PyDateTime_DATE_GET_HOUR (C function), 178
PyDateTime_DATE_GET_MICROSECOND (C func-
tion), 178
PyDateTime_ DATE_GET_MINUTE (C function), 178
PyDateTime_DATE_GET_SECOND (C function), 178
PyDateTime_DATE_GET_TZINFO (C function), 178
PyDateTime_DateTime (C type), 176
PyDateTime_DateTimeType (Cvar), 176
PyDateTime_DateType (C var), 176
PyDateTime_Delta (Ctype), 176
PyDateTime_DELTA_GET_DAYS (C function), 179
PyDateTime_DELTA_GET_MICROSECONDS (o
function), 179
PyDateTime_DELTA_GET_SECONDS (C function),
179
PyDateTime_DeltaType (Cvar), 176
PyDateTime_FromDateAndTime (C function), 177
PyDateTime_FromDateAndTimeAndFold (e
function), 177
PyDateTime_FromTimestamp (C function), 179
PyDateTime_GET_DAY (C function), 178
PyDateTime_GET_MONTH (C function), 178
PyDateTime_GET_YEAR (C function), 178
PyDateTime_Time (C type), 176
PyDateTime_TIME_GET_FOLD (C function), 179
PyDateTime_TIME_GET_HOUR (C function), 178
PyDateTime_TIME_GET_MICROSECOND (C func-
tion), 178
PyDateTime_TIME_GET_MINUTE (C function), 178
PyDateTime_TIME_GET_SECOND (C function), 178
PyDateTime_TIME_GET_TZINFO (C function), 179
PyDateTime_TimeType (Cvar), 176
PyDateTime_TimeZone_UTC (Cvar), 176
PyDateTime_TZInfoType (Cvar), 176
PyDelta_Check (C function), 177
PyDelta_CheckExact (C function), 177
PyDelta_FromDSU (C function), 177
PyDescr_IsData (C function), 167
PyDescr_NewClassMethod (C function), 167
PyDescr_NewGetSet (C function), 167
PyDescr_NewMember (C function), 167
PyDescr_NewMethod (C function), 167
PyDescr_NewWrapper (C function), 167
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PyDict_Check (C function), 149
PyDict_CheckExact (C function), 149
PyDict_Clear (C function), 149
PyDict_Contains (C function), 149
PyDict_Copy (C function), 149
PyDict_DelItem (C function), 149
PyDict_DelItemString (C function), 149
PyDict_GetItem (C function), 150
PyDict_GetItemString (C function), 150
PyDict_GetItemWithError (C function), 150
PyDict_TItems (C function), 150
PyDict_Keys (C function), 150
PyDict_Merge (C function), 151
PyDict_MergeFromSeq2 (C function), 151
PyDict_New (C function), 149
PyDict_Next (C function), 150
PyDict_SetDefault (C function), 150
PyDict_SetItem (C function), 149
PyDict_SetItemString (C function), 149
PyDict_Size (C function), 150
PyDict_Type (C var), 149
PyDict_Update (C function), 151
PyDict_Values (C function), 150
PyDictObject (Ctype), 149
PyDictProxy_New (C function), 149
PyDoc_STR (C macro), 6
PyDoc_STRVAR (C macro), 6
PyErr_BadArgument (C function), 52
PyErr_BadInternalCall (C function), 54
PyErr_CheckSignals (C function), 57
PyErr_Clear (C function), 51
PyErr_Clear (C &), 10, 12
PyErr_ExceptionMatches (C function), 55
PyErr_ExceptionMatches (C %4%), 12
PyErr_Fetch (C function), 55
PyErr_Format (C function), 52
PyErr_FormatV (C function), 52
PyErr_GetExcInfo (C function), 57
PyErr_GetHandledException (C function), 56
PyErr_GivenExceptionMatches (C function), 55
PyErr_NewException (C function), 58
PyErr_ NewExceptionWithDoc (C function), 58
PyErr_NoMemory (C function), 52
PyErr_NormalizeException (C function), 56
PyErr_Occurred (C function), 55
PyErr_Occurred (C %), 10
PyErr_Print (C function), 52
PyErr_PrintEx (C function), 51
PyErr_ResourceWarning (C function), 55
PyErr_Restore (C function), 56
PyErr_SetExcFromWindowsErr (C function), 53
PyErr_SetExcFromWindowsErrWithFilename
(C function), 54

PyErr_SetExcFromWindowsErrWithFilenameObject

(C function), 53

PyErr_SetExcFromWindowsErrWithFilenameObjects

(C function), 53
PyErr_SetExcInfo (C function), 57
PyErr_SetFromErrno (C function), 52
PyErr_SetFromErrnoWithFilename (C func-
tion), 53
PyErr_SetFromErrnoWithFilenameObject (C
function), 53
PyErr_SetFromErrnoWithFilenameObjects
(C function), 53
PyErr_SetFromWindowsErr (C function), 53
PyErr_SetFromWindowsErrWithFilename (C
function), 53
PyErr_SetHandledException (C function), 56
PyErr_SetImportError (C function), 54
PyErr_SetImportErrorSubclass (C function),
54
PyErr_SetInterrupt (C function), 57
PyErr_SetInterruptEx (C function), 57
PyErr_SetNone (C function), 52
PyErr_SetObject (C function), 52
PyErr_SetString (C function), 52
PyErr_SetString (C &%), 10
PyErr_ SyntaxLocation (C function), 54
PyErr_SyntaxLocationEx (C function), 54
PyErr_SyntaxLocationObject (C function), 54
PyErr_WarnEx (C function), 54
PyErr_WarnExplicit (C function), 55
PyErr_WarnExplicitObject (C function), 55
PyErr_WarnFormat (C function), 55
PyErr_WriteUnraisable (C function), 52
PyEval_AcquireLock (C function), 195
PyEval_AcquireThread (C function), 195
PyEval_AcquireThread(), 191
PyEval_EvalCode (C function), 46
PyEval_EvalCodeEx (C function), 46
PyEval_EvalFrame (C function), 46
PyEval_EvalFrameEx (C function), 46
PyEval_GetBuiltins (C function), 86
PyEval_GetFrame (C function), 86
PyEval_GetFuncDesc (C function), 86
PyEval_GetFuncName (C function), 86
PyEval_GetGlobals (C function), 86
PyEval_GetLocals (C function), 86
PyEval_InitThreads (C function), 191
PyEval_InitThreads (), 184
PyEval_MergeCompilerFlags (C function), 46
PyEval_ReleaseLock (C function), 195
PyEval_ReleaseThread (C function), 195
PyEval_ReleaseThread (), 191
PyEval_RestoreThread (C function), 191
PyEval_RestoreThread (C F4%), 189
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PyEval_RestoreThread(), 191
PyEval_SaveThread (C function), 191
PyEval_SaveThread (C &#), 189
PyEval_SaveThread (), 191
PyEval_SetProfile (C function), 199
PyEval_SetTrace (C function), 199

PyEval_ ThreadsInitialized (C function), 191
PyExc_ArithmeticError (C &), 61
PyExc_AssertionError (C £ &), 61
PyExc_AttributeError (C & &), 61
PyExc_BaseException (C i'@%) 61
PyExc_BlockingIOError (C & &), 61
PyExc_BrokenPipeError (C % &), 61
PyExc_BufferError (C £ &), 61
PyExc_BytesWarning (C T %), 62
PyExc_ChildProcessError (C &%), 61
PyExc_ ConnectlonAbortedError (CZ&),61
PyExc_ConnectionError (C & &), 61
PyExc_ConnectionRefusedError (C %), 61
PyExc_ConnectionResetError (C £ %), 61
PyExc_DeprecationWarning (C T %), 62
PyExc_EnvironmentError (C T %), 62
PyExc_EOFError (C &%), 61
PyExc_Exception (C & &), 61
PyExc_FileExistsError (C &%), 6l
PyExc_FileNotFoundError (C &%), 61
PyExc_ FloatingPointError( *5), 61
PyExc_FutureWarning (C & &), 62
PyExc_GeneratorExit (C *7), 61
PyExc_ImportError (C X Tg) 61
PyExc_ImportWarning (C & &), 62

PyExc_ IndentationError (C T +), 61
PyExc_IndexError (C %), 61
PyExc_InterruptedError (CXE
PyExc_IOError (C &%), 62
PyExc_IsADirectoryError (C & &), 61
PyExc_ Keyboardlnterrupt (C % #&),61
PyExc_KeyError ( Tg) 61
PyExc_LookupError (C % &), 61
PyExc_MemoryError (C &%), 61
PyExc_ModuleNotFoundError (C L&), 61
PyExc_NameError (C L&), 61
PyExc_NotADirectoryError (C“T"’U‘) 61
PyExc NotImplementedError (CZ &), 6l
PyExc_OSError (C & &), 61
PyExc_OverflowError (C T &), 61

L¥), 06l

PyExc_PendingDeprecationWarning (C & %),

62
PyExc_PermissionError (C £ &), 61
PyExc_ProcessLookupError (C &%), 61
PyExc_RecursionError (C L&), 61
PyExc_ReferenceError (C &), 61
PyExc_ResourceWarning (C & &), 62
PyExc_RuntimeError (C & %), 61

PyExc_RuntimeWarning (C & Tg) 62
PyExc_StopAsynclteration (C % %), 61
PyExc_StoplIteration (C & &), 61
PyExc_SyntaxError (C & &), 61
PyExc_SyntaxWarning (C &%), 62
PyExc_SystemError (C L&), 61
PyExc_SystemExit (C %), 6l
PyExc_TabError (C £ %), 61
PyExc_TimeoutError (C &%), 61
PyExc_TypeError (C & &), 61
PyExc_UnboundLocalError ( T““'@E‘) 61
PyExc_UnicodeDecodeError (C L %), 61
PyExc_UnicodeEncodeError (C &%), 61
PyExc_UnicodeError (C &%), 61
PyExc_UnicodeTranslateError (C &%), 61
PyExc_UnicodeWarning (CT+&),62
PyExc_UserWarning (C 7)), 62
PyExc_ValueError ( T &), 61
PyExc_Warning (C &%), 62
PyExc_WindowsError (C &%), 62
PyExc_ZeroDivisionError (C &%), 61
PyException_GetCause (C function), 59
PyException_GetContext (C function), 58
PyException_GetTraceback (C function), 58
PyException_SetCause (C function), 59
PyException_SetContext (C function), 59
PyException_SetTraceback (C function), 58
PyFile_FromFd (C function), 158
PyFile_GetLine (C function), 158
PyFile_SetOpenCodeHook (C function), 158
PyFile_WriteObject (C function), 159
PyFile WriteString (C function), 159
PyFloat_AS_DOUBLE (C function), 121
PyFloat_AsDouble (C function), 121
PyFloat_Check (C function), 121
PyFloat_CheckExact (C function), 121
PyFloat_FromDouble (C function), 121
PyFloat_FromString (C function), 121
PyFloat_GetInfo (C function), 121
PyFloat_GetMax (C function), 121
PyFloat_GetMin (C function), 121
PyFloat_Pack2 (C function), 122
PyFloat_Pack4 (C function), 122
PyFloat_Packs8 (C function), 122
PyFloat_Type (Cvar), 121
PyFloat_Unpack?2 (C function), 122
PyFloat_Unpack4 (C function), 122
PyFloat_Unpack8 (C function), 123
PyFloatObject (Ctype), 121
PyFrame_Check (C function), 172
PyFrame_GetBack (C function), 172
PyFrame_GetBuiltins (C function), 172
PyFrame_GetCode (C function), 172
PyFrame_GetGenerator (C function), 173
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PyFrame_GetGlobals (C function), 173
PyFrame_GetLasti (C function), 173
PyFrame_GetLineNumber (C function), 173
PyFrame_GetLocals (C function), 173
PyFrame_Type (Cvar), 172
PyFrameObject (Ctype), 172
PyFrozenSet_Check (C function), 152
PyFrozenSet_CheckExact (C function), 152
PyFrozenSet_New (C function), 152
PyFrozenSet_Type (Cvar), 152
PyFunction_Check (C function), 153
PyFunction_GetAnnotations (C function), 154
PyFunction_GetClosure (C function), 154
PyFunction_GetCode (C function), 154
PyFunction_GetDefaults (C function), 154
PyFunction_GetGlobals (C function), 154
PyFunction_GetModule (C function), 154
PyFunction_New (C function), 153
PyFunction_NewWithQualName (C function), 154
PyFunction_SetAnnotations (C function), 154
PyFunction_SetClosure (C function), 154
PyFunction_SetDefaults (C function), 154
PyFunction_Type (Cvar), 153
PyFunctionObject (Ctype), 153
PyGC_Collect (C function), 280
PyGC_Disable (C function), 280
PyGC_Enable (C function), 280
PyGC_TIsEnabled (C function), 280
PyGen_Check (C function), 173
PyGen_CheckExact (C function), 173
PyGen_New (C function), 173
PyGen_NewWithQualName (C function), 173
PyGen_Type (Cvar), 173
PyGenObject (Ctype), 173
PyGetSetDef (C type), 242
PyGILState_Check (C function), 192
PyGILState_Ensure (C function), 191
PyGILState_GetThisThreadState (C function),
192
PyGILState_Release (C function), 192
PyHash_FuncDef (Ctype), 85
PyHash_FuncDef.hash_bits (C member), 85
PyHash_FuncDef .name (C member), 85
PyHash_FuncDef.seed_bits (C member), 85
PyHash_GetFuncDef (C function), 85
PyImport_AddModule (C function), 71
PyImport_AddModuleObject (C function), 71
PyImport_AppendInittab (C function), 73
PyImport_ExecCodeModule (C function), 71
PyImport_ExecCodeModuleEx (C function), 72
PyImport_ExecCodeModuleObject (C function),
72
PyImport_ExecCodeModuleWithPathnames (C
function), 72

PyImport_ExtendInittab (C function), 73
PyImport_FrozenModules (Cvar), 73
PyImport_GetImporter (C function), 72
PyImport_GetMagicNumber (C function), 72
PyImport_GetMagicTag (C function), 72
PyImport_GetModule (C function), 72
PyImport_GetModuleDict (C function), 72
PyImport_Import (C function), 71
PyImport_ImportFrozenModule (C function), 73
PyImport_ImportFrozenModuleObject (c
function), 72
PyImport_ImportModule (C function), 70
PyImport_ImportModuleEx (C function), 70
PyImport_ImportModuleLevel (C function), 71
PyImport_ImportModuleLevelObject (C func-
tion), 70
PyImport_ImportModuleNoBlock (C function),
70
PyImport_ReloadModule (C function), 71
PyIndex_Check (C function), 100
PyInstanceMethod_Check (C function), 155
PyInstanceMethod_Function (C function), 155
PyInstanceMethod_GET_FUNCTION (C function),
155
PyInstanceMethod_New (C function), 155
PyInstanceMethod_Type (C var), 155
PyInterpreterState (Ctype), 191
PyInterpreterState_Clear (C function), 193
PyInterpreterState_Delete (C function), 193
PyInterpreterState_Get (C function), 194
PyInterpreterState_GetDict (C function), 194
PyInterpreterState_GetID (C function), 194
PyInterpreterState_Head (C function), 199
PyInterpreterState_Main (C function), 199
PyInterpreterState_New (C function), 193
PyInterpreterState_Next (C function), 199
PyInterpreterState_ThreadHead (C function),
199
PyIter_Check (C function), 104
PyIter_Next (C function), 104
PyIter_Send (C function), 104
PyList_Append (C function), 148
PyList_AsTuple (C function), 149
PyList_Check (C function), 147
PyList_CheckExact (C function), 147
PyList_GET_ITEM (C function), 148
PyList_GET_SIZE (C function), 148
PyList_GetItem (C function), 148
PyList_GetItem (C F#k),9
PyList_GetSlice (C function), 148
PyList_Insert (C function), 148
PyList_New (C function), 148
PyList_Reverse (C function), 149
PyList_SET_ITEM (C function), 148
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PyList_SetItem (C function), 148
PyList_SetItem (C F k), 8
PyList_SetSlice (C function), 148
PyList_Size (C function), 148
PyList_Sort (C function), 149
PyList_Type (Cvar), 147
PyListObject (Ctype), 147
PyLong_AsDouble (C function), 120
PyLong_AsLong (C function), 118
PyLong_AsLongAndOverflow (C function), 118
PyLong_AsLongLong (C function), 119
PyLong_AsLongLongAndOverflow (C function),
119
PyLong_AsSize_t (C function), 119
PyLong_AsSsize_t (C function), 119
PyLong_AsUnsignedLong (C function), 119
PyLong_AsUnsignedLongLong (C function), 119
PyLong_AsUnsignedLongLongMask (C function),
120
PyLong_AsUnsignedLongMask (C function), 119
PyLong_AsVoidPtr (C function), 120
PyLong_Check (C function), 117
PyLong_CheckExact (C function), 117
PyLong_FromDouble (C function), 118
PyLong_FromLong (C function), 117
PyLong_FromLongLong (C function), 118
PyLong_FromSize_t (C function), 118
PyLong_FromSsize_t (C function), 117
PyLong_FromString (C function), 118
PyLong_FromUnicodeObject (C function), 118
PyLong_FromUnsignedLong (C function), 117
PyLong_FromUnsignedLongLong (C function), 118
PyLong_FromVoidPtr (C function), 118
PyLong_Type (Cvar), 117
PyLongObject (Ctype), 117
PyMapping_Check (C function), 103
PyMapping_DelItem (C function), 103
PyMapping_DelItemString (C function), 103
PyMapping_GetItemString (C function), 103
PyMapping_HasKey (C function), 103
PyMapping_HasKeyString (C function), 103
PyMapping_Items (C function), 103
PyMapping_Keys (C function), 103
PyMapping_Length (C function), 103
PyMapping_SetItemString (C function), 103
PyMapping_Size (C function), 103
PyMapping_Values (C function), 103
PyMappingMethods (C type), 271
PyMappingMethods.mp_ass_subscript c
member), 271
PyMappingMethods.mp_length (C member), 271
PyMappingMethods.mp_subscript (C member),
271

PyMarshal_ReadLastObjectFromFile (C func-
tion), 74
PyMarshal_ReadLongFromFile (C function), 74
PyMarshal_ReadObjectFromFile (C function),
74
PyMarshal_ReadObjectFromString (C func-
tion), 74
PyMarshal_ReadShortFromFile (C function), 74
PyMarshal_WriteLongToFile (C function), 74
PyMarshal WriteObjectToFile (C function), 74
PyMarshal_WriteObjectToString (C function),
74
PyMem_Calloc (C function), 227
PyMem_Del (C function), 228
PYMEM_DOMAIN_MEM (C macro), 230
PYMEM_DOMAIN_OBJ (C macro), 230
PYMEM_DOMAIN_RAW (C macro), 230
PyMem_Free (C function), 227
PyMem_GetAllocator (C function), 230
PyMem_Malloc (C function), 227
PyMem_New (C macro), 228
PyMem_RawCalloc (C function), 226
PyMem_RawFree (C function), 227
PyMem_RawMalloc (C function), 226
PyMem_RawRealloc (C function), 227
PyMem_Realloc (C function), 227
PyMem_Resize (C macro), 228
PyMem_SetAllocator (C function), 230
PyMem_SetupDebugHooks (C function), 231
PyMemAllocatorDomain (C type), 230
PyMemAllocatorEx (C type), 230
PyMember_GetOne (C function), 242
PyMember_SetOne (C function), 242
PyMemberDef (C type), 241
PyMemoryView_Check (C function), 169
PyMemoryView_FromBuffer (C function), 169
PyMemoryView_FromMemory (C function), 169
PyMemoryView_FromObject (C function), 169
PyMemoryView_GET_BASE (C function), 169
PyMemoryView_GET_BUFFER (C function), 169
PyMemoryView_GetContiguous (C function), 169
PyMethod_Check (C function), 155
PyMethod_Function (C function), 155
PyMethod_GET_FUNCTION (C function), 155
PyMethod_GET_SELF (C function), 155
PyMethod_New (C function), 155
PyMethod_Self (C function), 155
PyMethod_Type (Cvar), 155
PyMethodDef (C type), 239
PyMethodDef .ml_doc (C member), 239
PyMethodDef .ml_flags (C member), 239
PyMethodDef .ml_meth (C member), 239
PyMethodDef .ml_name (C member), 239
PyMODINIT_FUNC (C macro), 4
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PyModule_AddFunctions (C function), 163
PyModule_AddIntConstant (C function), 165
PyModule_AddIntMacro (C macro), 165
PyModule_AddObject (C function), 164
PyModule_AddObjectRef (C function), 164
PyModule_AddStringConstant (C function), 165
PyModule_AddStringMacro (C macro), 165
PyModule_AddType (C function), 165
PyModule_Check (C function), 159
PyModule_CheckExact (C function), 159
PyModule_Create (C function), 161
PyModule_Create?2 (C function), 161
PyModule_ExecDef (C function), 163
PyModule_FromDefAndSpec (C function), 163
PyModule_FromDefAndSpec?2 (C function), 163
PyModule_GetDef (C function), 160
PyModule_GetDict (C function), 159
PyModule_GetFilename (C function), 160
PyModule_GetFilenameObject (C function), 160
PyModule_GetName (C function), 159
PyModule_GetNameObject (C function), 159
PyModule_GetState (C function), 159
PyModule_New (C function), 159
PyModule_NewObject (C function), 159
PyModule_SetDocString (C function), 163
PyModule_Type (Cvar), 159
PyModuleDef (C type), 160
PyModuleDef_Init (C function), 162
PyModuleDef_Slot (Ctype), 162
PyModuleDef_Slot.slot (C member), 162
PyModuleDef_Slot.value (C member), 162
PyModuleDef .m_base (C member), 160
PyModuleDef .m_clear (C member), 161
PyModuleDef .m_doc (C member), 160
PyModuleDef .m_free (C member), 161
PyModuleDef .m_methods (C member), 160
PyModuleDef .m_name (C member), 160
PyModuleDef .m_size (C member), 160
PyModuleDef .m_slots (C member), 160
PyModuleDef.m_slots.m_reload (C member),
161
PyModuleDef.m_traverse (C member), 161
PyNumber_Absolute (C function), 99
PyNumber_Add (C function), 98
PyNumber_And (C function), 99
PyNumber_AsSsize_t (C function), 100
PyNumber_Check (C function), 98
PyNumber_Divmod (C function), 98
PyNumber_Float (C function), 100
PyNumber_FloorDivide (C function), 98
PyNumber_Index (C function), 100
PyNumber_InPlaceAdd (C function), 99
PyNumber_InPlaceAnd (C function), 100
PyNumber_InPlaceFloorDivide (C function), 99

PyNumber_InPlaceLshift (C function), 100
PyNumber_InPlaceMatrixMultiply (C func-
tion), 99
PyNumber_ InPlaceMultiply (C function), 99
PyNumber_InPlaceOr (C function), 100
PyNumber_InPlacePower (C function), 100
PyNumber_InPlaceRemainder (C function), 99
PyNumber_InPlaceRshift (C function), 100
PyNumber_InPlaceSubtract (C function), 99
PyNumber_InPlaceTrueDivide (C function), 99
PyNumber_InPlaceXor (C function), 100
PyNumber_Invert (C function), 99
PyNumber_Long (C function), 100
PyNumber_Lshift (C function), 99
PyNumber_ MatrixMultiply (C function), 98
PyNumber_Multiply (C function), 98
PyNumber_Negative (C function), 98
PyNumber_Or (C function), 99
PyNumber_Positive (C function), 98
PyNumber_Power (C function), 98
PyNumber_Remainder (C function), 98
PyNumber_Rshift (C function), 99
PyNumber_Subtract (C function), 98
PyNumber_ToBase (C function), 100
PyNumber_TrueDivide (C function), 98
PyNumber_ Xor (C function), 99
PyNumberMethods (C type), 268
PyNumberMethods.nb_absolute (Cmember), 270
PyNumberMethods .nb_add (C member), 269
PyNumberMethods .nb_and (C member), 270
PyNumberMethods.nb_bool (C member), 270
PyNumberMethods.nb_divmod (C member), 269
PyNumberMethods .nb_float (C member), 270
PyNumberMethods.nb_floor_divide (C mem-
ber), 270
PyNumberMethods.nb_index (C member), 270
PyNumberMethods.nb_inplace_add (Cmember),
270
PyNumberMethods.nb_inplace_and (Cmember),
270
PyNumberMethods.nb_inplace_floor_divide
(C member), 270
PyNumberMethods.nb_inplace_lshift c
member), 270
PyNumberMethods.nb_inplace_matrix_multiply
(C member), 270
PyNumberMethods.nb_inplace_multiply (C
member), 270
PyNumberMethods.nb_inplace_or (C member),
270
PyNumberMethods.nb_inplace_power (C mem-
ber), 270
PyNumberMethods.nb_inplace_remainder (C
member), 270
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PyNumberMethods.nb_inplace_rshift c
member), 270
PyNumberMethods.nb_inplace_subtract (C
member), 270
PyNumberMethods.nb_inplace_true_divide
(C member), 270
PyNumberMethods.nb_inplace_xor (Cmember),
270
PyNumberMethods
PyNumberMethods

.nb_int (C member), 270
.nb_invert (C member), 270
PyNumberMethods.nb_1shift (C member), 270
PyNumberMethods.nb_matrix_multiply c
member), 270
PyNumberMethods.nb_multiply (C member),269
PyNumberMethods.nb_negative (C member), 270
PyNumberMethods.nb_or (C member), 270
PyNumberMethods.nb_positive (Cmember), 270
PyNumberMethods.nb_power (C member), 269
PyNumberMethods.nb_remainder (C member),
269
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
270
PyNumberMethods.nb_xor (C member), 270
PyObject (Ctype), 236
PyObject_AsCharBuffer (C function), 112
PyObject_ASCII (C function), 91
PyObject_AsFileDescriptor (C function), 158
PyObject_AsReadBuffer (C function), 112
PyObject_AsWriteBuffer (C function), 112
PyObject_Bytes (C function), 91
PyObject_Call (C function), 95
PyObject_CallFunction (C function), 96
PyObject_CallFunctionObjArgs (C function),
96
PyObject_CallMethod (C function), 96
PyObject_CallMethodNoArgs (C function), 97
PyObject_CallMethodObjArgs (C function), 97
PyObject_CallMethodOneArqg (C function), 97
PyObject_CallNoArgs (C function), 96
PyObject_CallObject (C function), 96
PyObject_Calloc (C function), 228
PyObject_CallOneArqg (C function), 96
PyObject_CheckBuffer (C function), 110
PyObject_CheckReadBuffer (C function), 112
PyObject_ClearWeakRefs (C function), 170
PyObject_CopyData (C function), 111
PyObject_Del (C function), 235
PyObject_DelAttr (C function), 90
PyObject_DelAttrString (C function), 90
PyObject_DelItem (C function), 93
PyObject_Dir (C function), 93

.nb_reserved (C member), 270
.nb_rshift (C member), 270

.nb_subtract (C member), 269
.nb_true_divide (Cmember),

PyObject_Format (C function), 91
PyObject_Free (C function), 229
PyObject_GC_Del (C function), 279
PyObject_GC_IsFinalized (C function), 279
PyObject_GC_TIsTracked (C function), 279
PyObject_GC_New (C macro), 278
PyObject_GC_NewVar (C macro), 278
PyObject_GC_Resize (Cmacro), 278
PyObject_GC_Track (C function), 278
PyObject_GC_UnTrack (C function), 279
PyObject_GenericGetAttr (C function), 90
PyObject_GenericGetDict (C function), 90
PyObject_GenericSetAttr (C function), 90
PyObject_GenericSetDict (C function), 90
PyObject_GetAlter (C function), 93
PyObject_GetArenaAllocator (C function), 233
PyObject_GetAttr (C function), 90
PyObject_GetAttrString (C function), 90
PyObject_GetBuffer (C function), 110
PyObject_GetItem (C function), 92
PyObject_GetIter (C function), 93
PyObject_HasAttr (C function), 89
PyObject_HasAttrString (C function), 89
PyObject_Hash (C function), 92
PyObject_HashNotImplemented (C function), 92
PyObject_HEAD (C macro), 236
PyObject_HEAD_INIT (C macro), 237
PyObject_Init (C function), 235
PyObject_InitVar (C function), 235
PyObject_IS_GC (C function), 279
PyObject_IsInstance (C function), 92
PyObject_IsSubclass (C function), 91
PyObject_IsTrue (C function), 92
PyObject_Length (C function), 92
PyObject_LengthHint (C function), 92
PyObject_Malloc (C function), 228
PyObject_New (C macro), 235
PyObject_NewVar (C macro), 235
PyObject_Not (C function), 92
PyObject._ob_next (C member), 250
PyObject._ob_prev (C member), 250
PyObject_Print (C function), 89
PyObject_Realloc (C function), 229
PyObject_Repr (C function), 91
PyObject_RichCompare (C function), 91
PyObject_RichCompareBool (C function), 91
PyObject_SetArenaAllocator (C function), 233
PyObject_SetAttr (C function), 90
PyObject_SetAttrString (C function), 90
PyObject_SetItem (C function), 92
PyObject_Size (C function), 92
PyObject_Str (C function), 91
PyObject_Type (C function), 92
PyObject_TypeCheck (C function), 92
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PyObject_VAR_HEAD (C macro), 236
PyObject_Vectorcall (C function), 97
PyObject_VectorcallDict (C function), 97
PyObject_VectorcallMethod (C function), 97
PyObjectArenalAllocator (Ctype), 233
PyObject.ob_refecnt (C member), 249
PyObject.ob_type (C member), 249
PyOS_AfterFork (C function), 66
PyOS_AfterFork_Child (C function), 66
PyOS_AfterFork_Parent (C function), 65
PyOS_BeforeFork (C function), 65
PyOS_CheckStack (C function), 66
PyOS_double_to_string (C function), 84
PyOS_FSPath (C function), 65
PyOS_getsig (C function), 66
PyOS_InputHook (Cvar), 44
PyOS_ReadlineFunctionPointer (C var), 44
PyOS_setsig (C function), 66
PyOS_sighandler_t (C type), 66
PyOS_snprintf (C function), 83
PyOS_stricmp (C function), 85
PyOS_string_to_double (C function), 84
PyOS_strnicmp (C function), 85
PyOS_strtol (C function), 84
PyOS_strtoul (C function), 84
PyOS_vsnprintf (C function), 83
PyPreConfig (C type), 206
PyPreConfig_InitIsolatedConfig (C func-
tion), 206
PyPreConfig_InitPythonConfig (C function),
206
PyPreConfig.allocator (C member), 206
PyPreConfig.coerce_c_locale (Cmember), 207
PyPreConfig.coerce_c_locale_warn (C mem-
ber), 207
PyPreConfig.configure_locale (C member),
206
PyPreConfig.dev_mode (C member), 207
PyPreConfig.isolated (C member), 207
PyPreConfig.legacy_windows_fs_encoding
(C member), 207
PyPreConfig.parse_argv (C member), 207
PyPreConfig.use_environment (Cmember), 207
PyPreConfig.utf8_mode (C member), 207
PyProperty_Type (Cvar), 167
PyRun_AnyFile (C function), 43
PyRun_AnyFileEx (C function), 43
PyRun_AnyFileExFlags (C function), 43
PyRun_AnyFileFlags (C function), 43
PyRun_File (C function), 45
PyRun_FileEx (C function), 45
PyRun_FileExFlags (C function), 45
PyRun_FileFlags (C function), 45
PyRun_InteractiveLoop (C function), 44

PyRun_InteractiveLoopFlags (C function), 44
PyRun_InteractiveOne (C function), 44
PyRun_InteractiveOneFlags (C function), 44
PyRun_SimpleFile (C function), 44
PyRun_SimpleFileEx (C function), 44
PyRun_SimpleFileExFlags (C function), 44
PyRun_SimpleString (C function), 44
PyRun_SimpleStringFlags (C function), 44
PyRun_String (C function), 45
PyRun_StringFlags (C function), 45
PySendResult (Ctype), 104
PySeqgIter_Check (C function), 166
PySeqglter_New (C function), 166
PySeqglter_Type (Cvar), 166
PySequence_Check (C function), 101
PySequence_Concat (C function), 101
PySequence_Contains (C function), 102
PySequence_Count (C function), 102
PySequence_DelItemn (C function), 101
PySequence_DelSlice (C function), 101
PySequence_Fast (C function), 102
PySequence_Fast_GET_ITEM (C function), 102
PySequence_Fast_GET_SIZE (C function), 102
PySequence_Fast_ITEMS (C function), 102
PySequence_GetItem (C function), 101
PySequence_GetItem (C FH4%), 9
PySequence_GetSlice (C function), 101
PySequence_Index (C function), 102
PySequence_InPlaceConcat (C function), 101
PySequence_InPlaceRepeat (C function), 101
PySequence_ITEM (C function), 102
PySequence_Length (C function), 101
PySequence_List (C function), 102
PySequence_Repeat (C function), 101
PySequence_SetItem (C function), 101
PySequence_SetSlice (C function), 101
PySequence_Size (C function), 101
PySequence_Tuple (C function), 102
PySequenceMethods (C type), 271
PySequenceMethods.sq _ass_item (C member),
271
PySequenceMethods
PySequenceMethods
271
PySequenceMethods
member), 271
PySequenceMethods
member), 272
PySequenceMethods

.sq_concat (C member), 271
.sq_contains (C member),

.sq_inplace_concat (C
.sg_inplace_repeat (C

.sqg_item (C member), 271
PySequenceMethods.sq length (Cmember), 271
PySequenceMethods.sq repeat (Cmember), 271
PySet_Add (C function), 153

PySet_Check (C function), 152
PySet_CheckExact (C function), 152
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PySet_Clear (C function), 153 PySys_Audit (C function), 69
PySet_Contains (C function), 153 PySys_FormatStderr (C function), 69
PySet_Discard (C function), 153 PySys_FormatStdout (C function), 68
PySet_GET_SIZE (C function), 153 PySys_GetObject (C function), 68
PySet_New (C function), 152 PySys_GetXOptions (C function), 69
PySet_Pop (C function), 153 PySys_ResetWarnOptions (C function), 68
PySet_Size (C function), 152 PySys_SetArgv (C function), 188
PySet_Type (Cvar), 152 PySys_SetArgv (C F %), 184
PySetObject (C type), 152 PySys_SetArgvEx (C function), 187
PySignal_SetWakeupFd (C function), 58 PySys_SetArgvEx (C %#), 184
PySlice_AdjustIndices (C function), 168 PySys_SetObject (C function), 68
PySlice_Check (C function), 167 PySys_SetPath (C function), 68
PySlice_GetIndices (C function), 167 PySys_WriteStderr (C function), 68
PySlice_GetIndicesEx (C function), 168 PySys_WriteStdout (C function), 68
PySlice_New (C function), 167 Python 3000, 295
PySlice_Type (Cvar), 167 Python Enhancement Proposals
PySlice_Unpack (C function), 168 PEP 1,294
PyState_AddModule (C function), 166 PEP 7,3,6
PyState_FindModule (C function), 166 PEP 238,47, 288
PyState_RemoveModule (C function), 166 PEP 278,297
PyStatus (C type), 205 PEP 302,288,291
PyStatus_Error (C function), 205 PEP 343,286
PyStatus_Exception (C function), 205 PEP 353,10
PyStatus_Exit (C function), 205 PEP 362,284,294
PyStatus_IsError (C function), 205 PEP 383,136, 137
PyStatus_IsExit (C function), 205 PEP 387,15
PyStatus_NoMemory (C function), 205 PEP 393,127,135
PyStatus_O0k (C function), 205 PEP 411,295
PyStatus.err_msg (C member), 205 PEP 420, 288, 293, 294
PyStatus.exitcode (C member), 205 PEP 432,223,224
PyStatus. func (C member), 205 PEP 442,268
PyStructSequence_Desc (Ctype), 146 PEP 443,289
PyStructSequence_Desc.doc (C member), 146 PEP 451, 162, 288
PyStructSequence_Desc.fields (C member), PEP 456,85

146 PEP 483,289
PyStructSequence_Desc.n_in_sequence (C PEP 484,283, 288, 289, 297, 298

member), 146 PEP 492, 284286
PyStructSequence_Desc.name (C member), 146 PEP 498,287
PyStructSequence_Field (C type), 146 PEP 519,29
PyStructSequence_Field.doc (C member), 147 PEP 523,194
PyStructSequence_Field.name (Cmember), 147 PEP 525,284
PyStructSequence_GET_ITEM (C function), 147 PEP 526, 283, 298
PyStructSequence_GetItem (C function), 147 PEP 528, 183,214
PyStructSequence_InitType (C function), 146 PEP 529,137,183
PyStructSequence_InitType?2 (C function), 146 PEP 538,221
PyStructSequence_New (C function), 147 PEP 539,200
PyStructSequence_NewType (C function), 146 PEP 540,221
PyStructSequence_SET_ITEM (C function), 147 PEP 552,212
PyStructSequence_SetItem (C function), 147 PEP 578,69
PyStructSequence_UnnamedField (Cvar), 147 PEP 585,289
PySys_AddAuditHook (C function), 69 PEP 587,203
PySys_AddWarnOption (C function), 68 PEP 590,93
PySys_AddWarnOptionUnicode (C function), 68 PEP 623,127
PySys_AddXOption (C function), 69 PEP 634,258
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PEP
PEP
PEP
PEP

3116, 297
3119,92
3121, 160
3147,72

PEP 3151, 62

PEP 3155, 295
PYTHONCOERCECLOCALE, 221
PYTHONDEBUG, 182, 216
PYTHONDEVMODE, 212
PYTHONDONTWRITEBYTECODE, 182,219
PYTHONDUMPREF'S, 212, 250
PYTHONEXECUTABLE, 216
PYTHONFAULTHANDLER, 212
PYTHONHASHSEED, 183,213
PYTHONHOME, 12, 183, 188, 213
Pythonic (Python M) , 295
PYTHONINSPECT, 183,214
PYTHONIOENCODING, 185,218
PYTHONLEGACYWINDOWSEFSENCODING, 183, 207
PYTHONLEGACYWINDOWSSTDIO, 183, 214
PYTHONMALLOC, 226, 229, 231

PYTHONMALLOC" (] 4

' "PYTHONMALLOC=malloc", 233
PYTHONMALLOCSTATS, 214, 226
PYTHONNODEBUGRANGES, 211
PYTHONNOUSERSITE, 183,218
PYTHONOPTIMIZE, 183, 215
PYTHONPATH, 12, 183, 215
PYTHONPLATLIBDIR, 215
PYTHONPROFILEIMPORTTIME, 214
PYTHONPYCACHEPREFIX, 216
PYTHONSAFEPATH, 210
PYTHONTRACEMALLOC, 218
PYTHONUNBUFFERED, 184, 211
PYTHONUTFS, 207, 221
PYTHONVERBOSE, 184, 218
PYTHONWARNINGS, 219
PyThread_create_key (C function), 201
PyThread_delete_key (C function), 201
PyThread_delete_key_value (C function), 201
PyThread_get_key_value (C function), 201
PyThread_ReInitTLS (C function), 201
PyThread_set_key_value (C function), 201
PyThread_tss_alloc (C function), 200
PyThread_tss_create (C function), 200
PyThread_tss_delete (C function), 201
PyThread_tss_free (C function), 200
PyThread_tss_get (C function), 201
PyThread_tss_is_created (C function), 200
PyThread_tss_set (C function), 201
PyThreadState (Ctype), 191
PyThreadState (C £#), 189
PyThreadState_Clear (C function), 193
PyThreadState_Delete (C function), 193

PyThreadState_DeleteCurrent (C function), 193
PyThreadState_EnterTracing (C function), 194
PyThreadState_Get (C function), 191
PyThreadState_GetDict (C function), 194
PyThreadState_GetFrame (C function), 193
PyThreadState_GetID (C function), 193
PyThreadState_GetInterpreter (C function),
193
PyThreadState_LeaveTracing (C function), 194
PyThreadState_New (C function), 193
PyThreadState_Next (C function), 199
PyThreadState_SetAsyncExc (C function), 195
PyThreadState_Swap (C function), 191
PyThreadState.interp (C member), 191
PyTime_Check (C function), 177
PyTime_CheckExact (C function), 177
PyTime_FromTime (C function), 177
PyTime_FromTimeAndFold (C function), 177
PyTimeZone_FromOffset (C function), 177
PyTimeZone_FromOffsetAndName (C function),
178
PyTrace_C_CALL (Cvar), 198
PyTrace_C_EXCEPTION (C var), 198
PyTrace_C_RETURN (C var), 198
PyTrace_CALL (Cvar), 198
PyTrace_EXCEPTION (C var), 198
PyTrace_LINE (Cvar), 198
PyTrace_OPCODE (C var), 198
PyTrace_RETURN (C var), 198
PyTraceMalloc_Track (C function), 233
PyTraceMalloc_Untrack (C function), 233
PyTuple_Check (C function), 145
PyTuple_CheckExact (C function), 145
PyTuple_GET_ITEM (C function), 145
PyTuple_GET_SIZE (C function), 145
PyTuple_GetItem (C function), 145
PyTuple_GetSlice (C function), 145
PyTuple_New (C function), 145
PyTuple_Pack (C function), 145
PyTuple_SET_ITEM (C function), 146
PyTuple_SetItem (C function), 145
PyTuple_SetItem (C F#k), 8
PyTuple_Size (C function), 145
PyTuple_Type (Cvar), 145
PyTupleObject (Ctype), 145
PyType_Check (C function), 113
PyType_CheckExact (C function), 113
PyType_ClearCache (C function), 113
PyType_FromModuleAndSpec (C function), 115
PyType_FromSpec (C function), 116
PyType_FromSpecWithBases (C function), 115
PyType_GenericAlloc (C function), 114
PyType_GenericNew (C function), 114
PyType_GetFlags (C function), 114
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PyType_GetModule (C function), 115
PyType_GetModuleByDef (C function), 115
PyType_GetModuleState (C function), 115
PyType_GetName (C function), 114
PyType_GetQualName (C function), 114
PyType_GetSlot (C function), 114
PyType_HasFeature (C function), 114
PyType_IS_GC (C function), 114
PyType_IsSubtype (C function), 114
PyType_Modified (C function), 114
PyType_Ready (C function), 114
PyType_Slot (Ctype), 116
PyType_Slot.PyType_Slot.pfunc (C member),
117
PyType_Slot.PyType_Slot.
116
PyType_Spec (Ctype), 116
PyType_Spec.PyType_Spec.
member), 116
PyType_Spec.PyType_Spec.

slot (C member),

(c

basicsize

flags (C member),

PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject

.tp_hash (C member), 253
.tp_init (C member), 264
.tp_is_gc (C member), 266
.tp_itemsize (C member), 251
.tp_iter (C member), 262
.tp_iternext (C member), 262
.tp_members (C member), 262
.tp_methods (C member), 262
.tp_mro (C member), 266
.tp_name (C member), 250
.tp_new (C member), 265
.tp_repr (C member), 253
.tp_richcompare (C member), 260
.tp_setattr (C member), 252
.tp_setattro (C member), 255
.tp_str (C member), 254
.tp_subclasses (C member), 266
.tp_traverse (C member), 259
.tp_vectorcall (C member), 268
.tp_vectorcall_offset (c

116

PyType_Spec.PyType_Spec.
ber), 116
PyType_Spec.PyType_Spec.

116

PyType_Spec.PyType_Spec.

116

itemsize (C mem-
name (C member),

slots (C member),

PyType_Type (Cvar), 113
PyTypeObject (Ctype), 113

PyTypeObject

PyTypeObject

PyTypeObiject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_dict (C member), 263

PyTypeObject

PyTypeObject.
PyTypeObject.
.tp_finalize (C member), 267

PyTypeObject

PyTypeObject.
.tp_free (C member), 265

PyTypeObject

PyTypeObiject.
.tp_getattro (C member), 254

PyTypeObject

PyTypeObject.

.tp_alloc (C member), 265
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_as_sequence (Cmember), 253

tp_as_async (C member), 253

tp_as_buffer (C member), 255
tp_as_mapping (C member), 253
tp_as_number (C member), 253

tp_base (C member), 263
tp_bases (C member), 266
tp_basicsize (C member), 251
tp_cache (C member), 266
tp_call (C member), 254
tp_clear (C member), 259
tp_dealloc (C member), 251
tp_del (C member), 267
tp_descr_get (C member), 263
tp_descr_set (C member), 263

tp_dictoffset (Cmember), 264
tp_doc (C member), 258

tp_flags (C member), 255
tp_getattr (C member), 252

tp_getset (C member), 262

member), 252
PyTypeObject.tp_version_tag (Cmember), 267
PyTypeObject.tp_weaklist (C member), 267
PyTypeObject.tp_weaklistoffset (Cmember),

261
PyTZInfo_Check (C function), 177
PyTZInfo_CheckExact (C function), 177
PyUnicode_1BYTE_DATA (C function), 128
PyUnicode_1BYTE_KIND (C macro), 129
PyUnicode_2BYTE_DATA (C function), 128
PyUnicode_2BYTE_KIND (C macro), 129
PyUnicode_4BYTE_DATA (C function), 128
PyUnicode_4BYTE_KIND (C macro), 129
PyUnicode_AS_DATA (C function), 130
PyUnicode_AS_UNICODE (C function), 130
PyUnicode_AsASCIIString (C function), 142
PyUnicode_AsCharmapString (C function), 142
PyUnicode_AsEncodedString (C function), 139
PyUnicode_AsLatinlString (C function), 142
PyUnicode_AsMBCSString (C function), 143
PyUnicode_AsRawUnicodeEscapeString

function), 141
PyUnicode_AsUCS4 (C function), 134
PyUnicode_AsUCS4Copy (C function), 134
PyUnicode_AsUnicode (C function), 135
PyUnicode_AsUnicodeAndSize (C function), 135
PyUnicode_AsUnicodeEscapeString (C func-

tion), 141
PyUnicode_AsUTF38 (C function), 139
PyUnicode_AsUTF8AndSize (C function), 139
PyUnicode_AsUTF8String (C function), 139
PyUnicode_AsUTF16String (C function), 141
PyUnicode_AsUTF32String (C function), 140
PyUnicode_AsWideChar (C function), 138
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PyUnicode_AsWideCharString (C function), 138
PyUnicode_Check (C function), 128
PyUnicode_CheckExact (C function), 128
PyUnicode_Compare (C function), 144
PyUnicode_CompareWithASCIIString (C func-
tion), 144
PyUnicode_Concat (C function), 143
PyUnicode_Contains (C function), 144
PyUnicode_CopyCharacters (C function), 134
PyUnicode_Count (C function), 144
PyUnicode_DATA (C function), 129
PyUnicode_Decode (C function), 139
PyUnicode_DecodeASCII (C function), 142
PyUnicode_DecodeCharmap (C function), 142
PyUnicode_DecodeFSDefault (C function), 137
PyUnicode_DecodeFSDefaultAndSize (C func-
tion), 137
PyUnicode_DecodeLatinl (C function), 142
PyUnicode_DecodeLocale (C function), 136
PyUnicode_DecodeLocaleAndSize (C function),
136
PyUnicode_DecodeMBCS (C function), 143
PyUnicode_DecodeMBCSStateful (C function),
143
PyUnicode_DecodeRawUnicodeEscape (C func-
tion), 141
PyUnicode_DecodeUnicodeEscape (C function),
141
PyUnicode_DecodeUTF7 (C function), 141
PyUnicode_DecodeUTF7Stateful (C function),
141
PyUnicode_DecodeUTF8 (C function), 139
PyUnicode_DecodeUTF8Stateful (C function),
139
PyUnicode_DecodeUTF16 (C function), 140
PyUnicode_DecodeUTFl6Stateful (C function),
140
PyUnicode_DecodeUTF32 (C function), 140
PyUnicode_DecodeUTF32Stateful (C function),
140
PyUnicode_EncodeCodePage (C function), 143
PyUnicode_EncodeFSDefault (C function), 137
PyUnicode_FEncodelLocale (C function), 136
PyUnicode_Fill (C function), 134
PyUnicode_Find (C function), 144
PyUnicode_FindChar (C function), 144
PyUnicode_Format (C function), 144
PyUnicode_FromEncodedObject (C function), 133
PyUnicode_FromFormat (C function), 132
PyUnicode_FromFormatV (C function), 133
PyUnicode_FromKindAndData (C function), 132
PyUnicode_FromObject (C function), 133
PyUnicode_FromString (C function), 132
PyUnicode_FromStringAndSize (C function), 132

PyUnicode_FromUnicode (C function), 135
PyUnicode_FromWideChar (C function), 138
PyUnicode_FSConverter (C function), 137
PyUnicode_FSDecoder (C function), 137
PyUnicode_GET_DATA_SIZE (C function), 130
PyUnicode_GET_LENGTH (C function), 128
PyUnicode_GET_SIZE (C function), 129
PyUnicode_GetLength (C function), 134
PyUnicode_GetSize (C function), 135
PyUnicode_InternFromString (C function), 145
PyUnicode_InternInPlace (C function), 145
PyUnicode_IsIdentifier (C function), 130
PyUnicode_Join (C function), 144
PyUnicode_KIND (C function), 129
PyUnicode_MAX_CHAR_VALUE (C function), 129
PyUnicode_New (C function), 132
PyUnicode_READ (C function), 129
PyUnicode_READ_CHAR (C function), 129
PyUnicode_ReadChar (C function), 134
PyUnicode_READY (C function), 128
PyUnicode_Replace (C function), 144
PyUnicode_RichCompare (C function), 144
PyUnicode_Split (C function), 143
PyUnicode_Splitlines (C function), 143
PyUnicode_Substring (C function), 134
PyUnicode_Tailmatch (C function), 144
PyUnicode_Translate (C function), 142
PyUnicode_Type (Cvar), 128
PyUnicode_WCHAR_KIND (C macro), 129
PyUnicode_WRITE (C function), 129
PyUnicode_WriteChar (C function), 134
PyUnicodeDecodeError_Create (C function), 59
PyUnicodeDecodeError_GetEncoding (C func-
tion), 59
PyUnicodeDecodeError_GetEnd (C function), 59

PyUnicodeDecodeError_GetObject (C func-
tion), 59

PyUnicodeDecodeError_GetReason (C func-
tion), 60

PyUnicodeDecodeError_GetStart (C function),
59

PyUnicodeDecodeError_SetEnd (C function), 60
PyUnicodeDecodeError_SetReason (C func-
tion), 60
PyUnicodeDecodeError_SetStart (C function),
59
PyUnicodeEncodeError_GetEncoding (C func-
tion), 59
PyUnicodeEncodeError_GetEnd (C function), 59
PyUnicodeEncodeError_GetObject (C func-
tion), 59
PyUnicodeEncodeError_GetReason (C func-
tion), 60
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PyUnicodeEncodeError_GetStart (C function),
59

PyUnicodeEncodeError_SetEnd (C function), 60

PyUnicodeEncodeError_SetReason (C func-
tion), 60

PyUnicodeEncodeError_SetStart (C function),
59

PyUnicodeObject (Ctype), 128

PyUnicodeTranslateError_GetEnd (C func-

tion), 59
PyUnicodeTranslateError_GetObject c

function), 59
PyUnicodeTranslateError_GetReason (e

function), 60
PyUnicodeTranslateError_GetStart (C func-

tion), 59
PyUnicodeTranslateError_SetEnd (C func-

tion), 60
PyUnicodeTranslateError_SetReason (e

function), 60
PyUnicodeTranslateError_SetStart (C func-

tion), 59
PyVarObject (C type), 236
PyVarObject_HEAD_INIT (C macro), 238
PyVarObject .ob_size (C member), 250
PyVectorcall_Call (C function), 95
PyVectorcall_Function (C function), 95
PyVectorcall_NARGS (C function), 95
PyWeakref_Check (C function), 170
PyWeakref_CheckProxy (C function), 170
PyWeakref_CheckRef (C function), 170
PyWeakref_ GET_OBJECT (C function), 170
PyWeakref_GetObject (C function), 170
PyWeakref_NewProxy (C function), 170
PyWeakref_NewRef (C function), 170
PyWideStringList (Ctype), 204
PyWideStringList_Append (C function), 204
PyWideStringList_Insert (C function), 204
PyWideStringList.items (C member), 204
PyWideStringList.length (C member), 204
PyWrapper_New (C function), 167

Q

qualified name (fRE4%%) ,295

R

realloc (C ¥%#%), 225
reference count (% EFHE) ,295
regular package (FEHEH) ,295
releasebufferproc (Ctype), 275
repr
built-in function ([El&E &) ,253
bulit-in function ([ElZEZR) ,91
reprfunc (C type), 274

richcmpfunc (Ctype), 275

S

sdterr

stdin stdout, 185
search (¥ %)

path (#1€) ,module (##) ,12

path (Hf%) , # 4, 184, 186
sendfunc (C type), 275
sequence (%) ,296

object (4#) , 124
set comprehension (EA%AEE) 296
set_all(),9
setattrfunc (Ctype), 274
setattrofunc (Ctype), 274
setswitchinterval (f& sys &3 F), 189
set (%4)

object (##) ,152
SIGINT (C %), 57
signal (?ﬂ?};‘%)

module (##H) , 57,58
single dispatch (E—3HE) ,296
SIZE_MAX (C %), 119
slice (§1 k) ,296
special

method (F¥) ,296
special method (#%kFiE) ,296
ssizeargfunc (Ctype), 275
ssizeobjargproc (Ctype), 275
statement (FKZ]EEE) , 296
static type checker —— BHAXAHEE, 296
staticmethod

built-in function ([E&E &) , 240
stderr (sys H#9F) , 196
stdin

stdout sdterr, 185
stdin (sys ##W¥) , 196
stdout

sdterr, stdin, 185
stdout (sys ##HF) , 196
strerror (C H#%), 52
string (F#)

PyObject_str (C &) ,91
strong reference ([FI&E) ,296
sum_list (),9
sum_sequence (), 10, 11
sSys

module (#4l) ,12

M4, 184, 196
SystemError ([EZ#|4}) , 159, 160

T

ternaryfunc (C type), 275
text encoding (X F %) ,296
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text file (XEMHE) , 296
traverseproc (Ctype), 279

triple-quoted string (Z§|#EF &) ,297

tuple (JU4&L)
built-in function ([FZZR) , 149
object (##) , 145
tuple (J0#4)
built-in function (HEZR) , 102
type alias (A[F[E4%) ,297
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