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CHAPTER 1

Python [ i He 11 (APL) {5 C Al C++ F2J3 R AT ATEZ ANZ L F1J5 1 Python fi# s . % APLTE C++
HEFERT AL, RN TR LA, B HRFHAR Python/C APL. i /] Python/C APL A7 P/ EEARHY Bl o 58—~
HURN THEE IS &7 f ik BN B Python MEREARIIAEN) C B, X n] B e W B3 5t
55 " ANPIER 2 RF Python MRS CHBER. IR X AR B X538 AR A AE— L ' embedding Python.,

G 5 AT AR R UL S 5 T BEAR, wIDAESE 3R e B IR A R TR e AR
JE EABIX . B AMNTEHALRY ] HHiRA Python IUMGARCAZ, Hisk A Python i B3 A 95
PRI R B -

V2 APT BRI A B & Python sX PR NARREAHEIEIT; BN, K A Python [ 1Y I FE 7
WAFEARAL A E YR, AR S bR W A Python Z B e S 59 IV 1% & ke M 125

1.1 KibRE

WA B4 5 ] 45 T CPython Y C UMY, 1R BAUERTE PEP 7 g U5 EOWAIARE . X L4
WU3E FE - ATA] (R i 249 JEE Y Python JiUAS . FE4 5 1R H 2 B2 =07 3 BRI il U X S LT, B AR
VRUESEAE H 5 1) Python TRk LU .

1.2 8&XH

{1 J1} Python/C API Fr ez BEAY A PReR . AL SCRT T N AT TR B & BR A AU 2 v -

#define PY_SSIZE_T_ CLEAN
#include <Python.h>

X EWEM S AT ARk S0 <stdio.h>, <string.h>, <errno.h>, <limits.h>, <assert.h>
M <stdlib.h> (WERATH).
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#k: 1T Python TTAE S 3L ML AETE AL R LI MIRRIE S SCPFR HUALTAS G 3L, PR 60 S FE T
SKICHEZ T, 5 %R J0% Python.h.

HEFE L J2FE Python . h FiE X PY_SSIZE_T_CLEAN . #FHMT A4 AR & R THEXNENEZ N
Z%.

Python.h i€ SCAYAAR M Pl WA AR (b B & bRk SCPRBInE LERAL) #RAT AT IS Py 50 _Py. DA _Py
TR 2 AR Python SCBL ARG IR, AR TeAm S E M o S5 2 PRI PR B R

i P AGE AR BA%E LA Py B8 _Py TFkHY A PR X SO B K, I @ S P ARk
Python JIRAR I RI LA, X LEIRA AT BE 2 i SCPAX BE R 28 2 — T Sk i HL A 44 R

L 25 Python —f 223, fF Unix |, Bl T prefix/include/pythonversion/ #l
exec_prefix/include/pythonversion/ H3g, HW prefix il exec_prefix # i [1 Python ¥
configure HIARME ANV IESE X, 1M version WA ' $d.%d' $ sys.version_info[:2].%F Windows
b, KR prefix/include, HH prefix @ ZRFETHEE LR H %,

BAFEXBE S, WA (ERARTE) # ORI gaikas T a3 Sc MR H R . F ~ &
B H A R I ZRIRG ] #include <pythonX.Y/Python.h>; XPEHEEZF-E9iFEATH,
K prefix FTHPEILKASLFTE TR HEH exec_prefix RGN 3F.

C+ PWARIERL, R APLESE il C g A, (HLSCPFIERF A L RSl extern "C™, [
1t APLAE C+ ] It APT S i0h PRI AT AR R AL B

1.3 HFHME

Python Sk 30w E LT —S6G 7 . L BAESENTE A1 A & ) (FlinPy RETURN_NONE) .,
At B A A ) g AR B . X LT SR A — A5 2 51 3 .

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)
IR = A XHE
TE 3.3 AT

4 Chapter 1. #i#



The Python/C API, X1THa# 3.11.14

Py_ALWAYS_INLINE
RS 2 NI VIR RR AR . 21508 1T DAZZI B DL S NI R 4K

BRI DR A P R AR P B A 9 B 2 44 7 Python B P B ™ 2 8 I R I S U G RR B
MSC LA H RN AR T e BN R

BE R0 Py_ALWAYS_INLINE #ric PR £00] e S B ZE A PERE (04 38 T AHRS &) o Xk
AR 43 AT R AT ST LI 5 LU e 3 SR

2R Python @ FEIAA T ENY (RIE LT Py _DEBUG %), WPy ALWAYS_INLINE b AEALA
#1.

EAMHE R EGR M B miHe .

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

TE 3.11 JUASHIA.
Py_CHARMASK (c)

ZROAA [-128, 127] B [0, 255] [ WA FAF BRI . XA ¢ SRl unsigned char
R,

Py DEPRECATED (version)
FEH A R CETEAT S 2 PR -
il

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

TE 3.8 AR ZAASTE: BT MSVC 37 Hr.
Py_GETENV (s)
5 getenvi(s) XM, HEWRMAS 4T EE#B T -E , WRM Nvun (W REET

Py_IgnoreEnvironmentFlag ).

Py MAX (X,y)
RIE % Fy MR AE .
TE 3.3 BUANA.

Py_MEMBER_SIZE (type, member)
R A ZE5H (type) member R/, PAFATER.

1 3.6 LA

Py MIN(X,y)
R x Fy 2o ME.
1E 3.3 fATIA.

Py_NO_INLINE

A NI R B, Eamd C AR BT RKENBASR LTO+PGO 4ii¥ i (1
bpo-33720).

I

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

1 3.11 RAIA.

1.3. FHNE 5
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Py_STRINGIFY (X)

¥ x B C P45, A0 Py_STRINGIFY (123) iR\ "123",
TE 3.4 AT

Py_UNREACHABLE ()

KT AFEARA — it EICE AR AR AS B AR - Bilan, 24— switch iB4)H Brg n] RE A (EHD
B case THESE T, MR HHTE default: FAH . UIRIEFEIEE ML EL— assert (0)
8¢ abort () P& AR LA .

A6 release BiUT | WORAFUNARFAS U AL (RIS , 3860 4 1R AT SISK (RIS 4. I, £ GCC ) release
N, ZZEMMH __builtin_unreachable () SEH.

Py_UNREACHABLE () f—PHERRA A ALk, (HAIK A I _Py_NO_RETURN BRI 5.

WR— RGN KT RE R IEH S, EERRIE ORI PARIE, SRR . flin, RN
AT, B RG R I AU B, s, mrfanRit S e E . Rk
PR AR, WM Py_FatalError() .

1E 3.7 ATA.

Py_UNUSED (arg)

PyDo

I B BOE Sk R G KG H AT I B %3 9 % . BIAN: int func(int a, int

Py_UNUSED (b)) { return a; }.

1E 3.4 AT

c_STRVAR (name, str)

%%;ﬁﬂ%%ﬁtﬁi?ﬁ% IR, 245K name ISR, QSRRHISCRY A5 H — 2 F 2 Python, %
FFhas.

?J%I PEP 7 flri&, (il pyDoc_STRVAR VRN SCRYFAFHR, PASCREAFISCRY 49 Ef — 244 7 Python {1

OLo

AN
p
PyDoc_STRVAR (pop_doc, "Remove and return the rightmost element.");
static PyMethodDef deque_methods[] = {
VA
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
VAR
}
PyDoc_STR (str)

R RE AT ER S A SO AT, B8 Y SO AT R AR I s, B — NS
W PEP 7 ik, fiflPyDoc STR $8E SURYFAFER , PASCREANRISCRY 435t — e 44 Python [ L
R

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

Chapter 1. #i#
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1.4 5. ERFSIATHE

Z ¥ Python/C API (¥R — DB Z NS HA LK —A> Pyobject* KA A, XFRELZ 5 ML R
Python % % [ A3 WA B X i 4541 . B T F Python X 42 2 B 7E A £ 5015 I R #6545 Python i 2 F A [H]
b (BN, WOE. fERSEN A 250G %) , BRI C RABRFR BN RERW. LT
JiiA Python Xf RAAFAE T Herf: ARATIEI—ARANPyobject [ HBaES AR &, HEER AN
PyObject* WIfgE A8 . ME—MIBIANE type X5 PEAX PP GOKIEARERRERL, FrPAEA Tl EARE S
WPy TypeObject X4,

JirA7 Python %42 (% Python $4Y) LA —A> type Fil—A> reference count . XTI 7 AT 4 JAUK
X5 (BIARER ., 5RO P E LR B2, A types TR ) o XTSRRI R AL, #A —E
KEARXGRTRT LR i, 2 (HAY) a Prigfyxi e Python FJ3KIf PyList_Check (a) NH.

1.4.1 S|HVHE

SR B A SR OB TN AR/ NEA BRIK (OF BAA R RIS ™ ) EaitEa L2/
] (b 5 K — X R WEAT T strong reference. X EEHB T AT AR — R4, AT LR 4R (BiES) C AR,
A C BB AR R . YA G B G strong reference BERERLIT (RIS AR ), %
Gk S B . AR S S AT R 5, MISREHOX S5 | H . WA A W HAXT R A5
X Eext Gt 2 R O A0 e, RIS HE . (FEIX X S 2 AR B8 | AR AN s H B A Aok
IS/ v N = )

S5 AHEUE R 2 B A TEAE . BRI EE R M Py_INCREF () ERIRBOS R AHSI A (BIiL5]
WEOm—), WM Py _DECREF () ZERFEHGIH (RILLG|IHITE08—) . Py _DECREF () 2t incref 724 24
8%, AL USRG2I . Bl e — R, B afERs
FyZRAIER R, IR R R E AXT R LA, PR, WEE TR RIS 2 TR IO 5 Hh a5 i HAth
MEGIH, HFPITrRN MR B E. SITERSEER L HTFRES EmnRE L4 5%
AT AR AL B EHH ] (% sizeof (Py_ssize_t) >= sizeof (void*)). FHIL, 5IHITE
) 18— T BRI R4

B BTSRRI RAR Y SRR AL R R A srong reference (RIS INGHTRD. B BB, HARRTEH
XPGRINXEGAT | TRBO N —, 100 2428 BT HAR A 5 | T RO 8— Ak, MR O A HAR
. FrAs a5 B BRI o BN S TR0 ME— R R A A SRS R % Gt nl AR Ik
RPN R BEBATHGE 2 A A — S R A5 -5 TR R IR, 3O 0 Bl R —
A istrong reference (BUEING TR0 BT BOE N E—Fh EE ZLF DU RAE N SR L 4 1 A
Berr iy C pR %N X 2L pR A Python FRAREIR I 5 R AL S PRAUELE TR B R SHEE — A5

SR, — AN DLIRIRE BH-2 M B 26 4R O G2 HAE A IRBUH 5 | F RS D0 R R AR B — BEmfa] . A o e fE ]
BEXETC R R M H R P R iz x4, BEROX A5, H T el 0Bl YR . BEIEWERAE T B LI EN#EE
T e &ML AF 2 1) Python fURESEMOX 138 H— AU IR AR ALV I Py _DECREF () FEIF|IHI P, HIt
I B EAR AT IR B B 6

LA PIME R IR A B Z BEE (ZFRPA PyObject_, PyNumber_, PySequence_ Bf PyMapping_ Jf3k
IR ) o 3K BEd A 2 HOR ] A X G2 B AN i strong reference (B8 INE ] FHVTED . X i F5-08 H &4 5¢
ARG R 2 JG I Py _DECREF () 5 X PMBOE AR RS AE > M H 2%

14. &, %EBF03| Bt 7
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S AT

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 .

FASH, 48 7 R A— XGRS I, FAAEPIRTRE : R G0 T — RGN, S0 A 6
W g70 3 AR LR — B AT, RS BEEIAZG N, MARKEA TN B f 5HE.

RAE R GTIG I BAEENGISINEPyList_SetItem () MPyTuple_SetItem(), BEfI&EIH}
SHMBIH (EARRSHIIER TTHSEINE! ) o XL R BRI 2 57 s | 2 B e B a0 @i 4
FRIAFETCH B SN E A — AW Bitn, BlE 4 (1, 2, "three") BYURLE R K AT DA IXFERY
(BB RN IRAL B NI & B R RIS w5 ) -

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

EXHL, PyLong FromLong () iR T —ANE5 | I e Bt Py Tuple SetTtem () FFETHL. 44RAH
BLARSEA F— XS 5 | AR e BT, SRR A B S | K BRI Bl Py INCREF () SRINEL
—A51

i $& — &, PyTuple_SetItem() & & & JL4 % H W & — 77 X; PySequence_setItem()
Mpyobject_setTtem() IEHIXFEMA R o4 @A TR AL., IRV Y HHR 5 O A8 R oo il
M PyTuple SetItem().

EMTIHL NIRRT A PyList_New () flPyList_SetItem() RE.

IR, FESEE, AR 6 X 2@ A e el sl R Iy sl A — PR Ery_Builavalue ()
LA C EDRBIE R SR AXTR , di— > 4 X4 R0 B, B m- > AR Henr DA R 1 69
R GELnFTHBaN)

PyObject *tuple, *list;

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

TEM & H i Pyobject_set Ttem () SRR R WAMGEAZ AMATIA, A S LSRR AL RS
WAL FEXAPGOL T, EATES T A M, ROAVRA R 785 I FE MR85
(LB ) o B, XA RECRIIR (SLhr LRI FS]) A 2 BB 24 H

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

Py_ssize_t i, nj;

n = PyObject_Length (target) ;
if (n < 0)
return -1;

for (i = 0; i < n; i++) {
PyObject *index = PyLong_FromSsize_t (i);
if (!index)

(B30

8 Chapter 1. #i#
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(B LE10)
return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;
s
Py_DECREF (index) ;
I3
return 0;

}

X B RGR [EME R TS DU A AR ] SRR 1) R 22 B B i3 — A5 A S S ARXZ 5 | BT A B4R, H
V2R =45 1B BB 2 ARSI R T A A AR FEVF 2 OLR, 3R [l 6 G2 i g1 7
Y, MARTS RIS R R ME—5 | . L, SRR S5I @ %, pyobject _GetItem()
MpySequence_GetItem(), FfEgRBI—ANFETI T (R BCHZT NG %) .

TR TR AR TR R A R R [ 5 R T AR B R e - TR (B R
R PRBI T R R & Rk I, WERARME PyList_GetItem () M—AFIERHIILH
RHA LI HFIH - HRURARME ] PySequence_Get Item () (EMUFHEZEEMIFMNSED KFE—1
SIZARBUARER 25 H ARSI — 0 BT [ R R 51 -

T2 LA B gR S — R BCRITT A B ES FE R AR AR PyList_GetItem(),

MA— Bl fPysequence_GetItem(),

long

sum_list (PyObject *list)

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

n = PyList_Size(list);
if (n < 0)
return -1; /* Not a list */
for (i = 0; i < n; i++) {
item = PyList_GetItem(list, 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);
&R
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(#z E70)
if (item == NULL)
return -1; /* Not a sequence, or other failure */
if (PyLong_Check (item)) {
value = PyLong_AsLong (item);
Py DECREF (item) ;
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;
total += wvalue;
}
else {
Py_DECREF (item); /* Discard reference ownership */
}
}

return total;

1.4.2 #&

1t Python/C AP Fh-ffy st Hi B (4 1) HA R S AR D K217 81 C R4 int, long, double fll char*
S5 A LSRG RIRBE AT S AR T L1 1Y R R A R AN — A, i — A4
e ST AR RSB X e A5 IR 55 B E AT TR R EOICE 1

type Py_ssize_t

& T 145 ABL —/Mifif8 sizeof (Py_ssize_t) == sizeof (size_t) WHMSEFHLEH, C99 %
A ELHSE SRR AR PY (size_t )2—DTEAFS AR ). 1214 PEP 353 TR . PY_SSIZE_T_MAX
WPy _ssize t RERRIEHIHE.

1.5 &%

Python F& 7 51 A T BEALBIRR & T5 AL BRI e85 RACPRR e & L ah R iy R 1, SR G F s 2 &
WA, MIEHE, BRI ITRA TSR, e LR AT s 45 P PRl 1ol 98

SR, X C R bR, ARG A S 2 BT . Python/C APT Wi i A sl BCER nl PAG | A 53, ok
TEAE R B SR P S AN R —BORUE, U— BRI R, ESWE-RE, ZFETIA
ARG, FFR B — RS . WERBCA BB AMY SO, 53X MR F5 0 NULL 5 -1, FHARIBGR T8
BRI 28, A DR KR IR ] — R EARES R, HAP REF R R AR s BaeA BN i
Tiﬁﬁﬁiﬁﬁﬁﬁﬁﬂﬂﬁlﬁlﬁ, HHREMPyErr_Occurred () AT RIAMARI . X LLBIHHE 2 S P
HIC AR .

SHARS RIS N LRI P 4E ) GRS TAE A TCLAR W B i &R ) . — DR At
EWRIRGSZ — RWEAERE, B RAEE. BBPyErr_occurred () W DABEHIRIGE BOIRES: 45
R A E R M AR SR R B R 5 A, A A SR AR [0 NULL. 45 24 R E0RT DA S
WA PyErr_setstring () @EEIN OSENSEEMN) BESFIRSWEE, MpPyErr _Clear ()
Al PAE R RS

SEREI RS H = AXE G4 CEONER AT LAC NULL): #2620, RN AYRR(E, PARIRIIE . X eet
G978 S5 Python ! sys.exc_info () WS AT, ENTFFAZ—FERY: Python X R U5 H Python
try.. except iFHFTALBIN e — 5%, M C RS FARS HAEF Wi AF] C A B2 (8%
ﬁﬁ'ﬂ?ﬁﬁﬁﬁéﬂiﬂj Python “FH7 il REAR 1 T FAFRS, IR S TR & sys . exc_info ()
£ AL]\o
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TR A Python L5 JF 4, A Python ARSI ) 5 RS B e 1) . kAR % 4= i 07 SO VA 1 R KL sy s
exc_info (), ‘E¥fik [ Python fUHY 7 LA HORAS . BEAL, SXPIAMTT A S i RS 00 5 2y o SCRR &2 T
AR PRI AR E 7 8 14 R RCRS PR AT I LA S RS DA DR B HR 5 B0 5 R A o R 1 S b B
Al — A EEARRIC A R o 1 IEAEAL PR 57 7 P A 8 DL %5 il s/ 1 7 (198 ey e ot i 5
FRR RV AEAEA R TR 2R R Ay

PER— IS, — AN 55— BREOR A THE LA 55 1Y R B 2 4 A i B R BOR TR 5 [ T e, A
GRS R R E RSB A HA 7 . BN Y EFFE A AEMXIRT I, IR — M RAs, (HE
RREBLET R - RS BEHRRNGI RN, HRIA R R E AR

T sum_sequence () 7Bl — AN 57 3 AR5 H AR R A BT o BT AR s B PR A I 21

DRI ZE B AT S . NS Bl EURR T — S i B . 158, i THRAEAR Python (Y
XGRS, FATRER T 44 i) Python fURD:

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

XFRZEY) C AR AR -

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 (0L) ;
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 */

B0
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(B LE10)
/* Use Py_XDECREF () to ignore NULL references */
Py_XDECREF (item) ;
Py_XDECREF (const_one) ;
Py_XDECREF (incremented_item) ;

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

}

XA FAET CEF R goto WA — AR BN AT A A D B U T o il fE
M PyErr_ExceptionMatches () fMlPyErr_Clear () RACHEENRTH, PAKUMA{#EH Py XDECREF ()
SRACFENTHE A NULL (I EASIH GEBEAMRTE "X Py _DECREF () #Ei8%] NULL 5] iP5 £ it ) . 2
() — p e T R B A5 DRI A B EAT IR0 NULL A BERFEIEM s Jeiih, Uik et By v i
ek =1 (R I H UG TE R LA TR ) Ja A S 5 R )

1.6 #& A Python

HUA Python fERES IR AT, (RN T RMEE M 7 ) A H B O — IR ZHES BRI, WHETEA
ERRAA. MRS RZEIN e A TEMRES I IR e 2 5 A RER O -

BEARMYIG R BORPy_Tnitialize (), WERECRHHIIGALTE MBRIHE, HOIEEABIR builtins,
__main__ Fll sys. ELRHIHAEPEEREE (sys.path).

Py Initialize () AEEE” HASEIIER (sys.argv). WIRFEERZHATH Python LR Z I 5
MR EPyConfig. argv 3 HIR TR E PyConfig. parse_argv: Z:JLPython #7145 1LHLH .

HERZHAG L (5512 Unix F1 Windows, BARTEMTT LAIAE), Py _Initialize () FAARYEXIHRIE
Python fRRFERS AT PAT SCHR I 07 B 1 e (A D SR T S R i 4%, JF 52 Python JE T 7EAHXTT Python fi#RE
BRI PAT SO B O 3R R, BT shell fy Rk AR GREEAE R PATH) FHREIZ A
python [{ R HAT SCETIFEAL H sk 4 8 1ib/pythonX. ¥ i H k.

ZEB K Vt, UIR Python H] BAT ST /usr/local/bin/python, BRHREENT /usr/local/lib/
pythonX.Y. (SEbs L, XMFREMEREECY “BLHR” (18, S7EX4J0EFE PATH H4 5|48 python [
PIRATSCAFTE B o) P AT ATEL A 5 AR 78 B PY THONHOME , Bl 1% & PYTHONPATH fEAMER 22
RITEABINY H Sk 518 -

AN AR DAEEIEE Py _Initialize () Z Al Py_SetProgramName (file) 3 pi74s 8
RIRF. 1B R PYTHONHOME {38k 2 78 55 M 3¢ #9f H PYTHONPATH SR &9 i A BIARME AR 2 Bl 75
PSR R R AR E B © ¥ Py_GetPath (), Py_GetPrefix (), Py_GetExecPrefix ()
Py GetProgramFullPath () 553 (GXELKEIYFE Modules/getpath.c FIEX).

A}, I FFEX Python #E4T “ I IR A6 . AN, I AR 7 vl fe AR B B0 i 8 (R Py _Initialize ()5
N AR T Python 1) i £ 28 58 0 AE BRI Python JIF 2 L) A7 X BT AR Py_FinalizeEx ()
LI, AN Y4 H] Python 4 T EWIASALIRES N Py_IsTnitialized () PRECRR M EH. A KX LEHE
WG AREZ FMTET AL . WHHEREPy_FinalizeEx () TABETA i Python iR T 43 FL I AT,
BN f 4 RASTHL AT 2 B AT H BT AS SR -
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1.7 iEifa@

Python H] AR 28 22 2513 LA I UHIBRE SR ALY JRBCR I BUME & . XL A X4 s T KR BT
BB ENTEOARBUE -

AR AR 4 72 BE 51 R DL Python JEAUR MUK A P iy Misc/SpecialBuilds. txt, W JHHIMEIA X
FRBERT TR, WIS TS, S0 ERREAR ORI R R Z R RE AT 54 . A BIRIAR AR R K
x it hiliopInL pe

Py_DEBUG
TEE LT Py_DEBUG ZIWIEIL N gmis iR 15 77 A2 38 5 T FRI%) Python T i{#4 @M . Py_DEBUG 7£ Unix Zi

iR 2 iE A S - —with-pydebug #| . /configure 4K E . B LAES LR Python %81
_DEBUG k). 24 Py_DEBUG 7E Unix ik 5 I, Zwikas LR pidE i

B TR GBI T RO, RS EISME A, 115217 Python Debug Build.

X Py_TRACE_REFS F 2 HI|HBE (0 configure —-with-trace-refs #M). HBE LTI
B, RS ERAPyobject U EINFEBORE — MG S R RIS F . B TEE Rl
B, TEREE, Frg B s R B k. (EXE*&T?L%?@E*%%%L??&#m/—JZEﬁﬁE)o

HRELZEAME L, ES 5 Python JFALAL ) Misc/SpecialBuilds.txt .
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CHAPTER 2

C APl 1JfaE

Python ) C i APL L4 T F 364503 PEP 387 1, C API 2Bt/ MR A i 4225k (Lol 3.9 %
300 ), Atk S HCB LB IR AT, % N2 E G APL. ©A7 APLEi sk Mg, 1
HAEE 1 305 o 5 S AN o 20

CPython {fi FIIFRFE —HEMIHE 11 (ABL) W DABSBUA o) LA T35 (ELAMIFD ARG B T, B0
TR 5 E0% 15 ) . HIE, FFRF Python 3.10.0 A RESKEE M T 3.10.8, 2R, (AXHT 3.9 Fi
3.1 1x AR BB R .

W N RIZKRTRHR A APL, W1 _Py_InternalState, RIE@%hT BAHAS ot T BEAS s At A T ek
gl

2.1 MAERFZ#EEONREER

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

THPEALHE Python . h Z FilE SUGXANZ PAIESE HAE 32 AP, 38832 I APT i fiUA

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.

ANEBAHH PY_VERSION_HEX 7%, T @i /MR E A (41 0x030A0000 27K~ Python
3.10) PAEAEfH AR AN Python WA T4 1R R FFRE -
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YRR DA Py_LIMITED_APTI E XN 3. HAHE 5 0x03020000 #H[A (Bf Python 3.2, 5| ASZFR API
FIRRAS )

2.1.2 125 ABI

R AR, Python 324t 7 —A £87€ ABI: (FHERS Python 3.x ARIFARA I — AT
T ABLALAE 2 [ APL ANATFIAT S, (HIB A& HARAF S BN, Ry STRFIRRAS 32 B APT I i) s 4
1t Windows |, & ABL Y RN Ml ] python3.dll MAEMA L EAPEN python39.d11,

FEHALEF-5 F, Python KfE i AL FRHA abi3 IRBRILZ T (P14 mymodule . abi3.so), B
ALREXFERY R B AHRARE ABL fiUHJ7 ((CHATE T R) SR L, fian, BT 3.10+ 2R
APT 4 FEAN Ml 2221 HUAIRAR AN Python H.

T ABL A T AT R KCHR 2 /12 Python RSS2 v i eR AP AE , AR N S o X B ENTR ATEA (i
I C FALPRES AT & O

2.1.3 %R API B9{E FiZF0fERE

Z MR APIL i H AR se il eSS B C AP AT AR MR, (HATRES A TERE EAYHIK .

fan, BARPyList_GetItem() W] W), (HHE “RNEEN)” FRAPyList_GET_ITEM() WiEAn] .
XA R A T B T L R SR T AR AR & SR A 91 X S S A Y .

TEARE X Py_LIMITED_API fEHL T, Ktk C API pRECR H 22k AT I BB - e, ¢ X Py_LIMITED_API
SEEXAER NI, AR T Python USRS RE EVE, B4 W RERR LI RE .

WM Py_LIMITED_API & X, AILAMEFIRALRA ABL R 4m1% 2R APL B AT RE . X REHRE T
LEFIRY. Python fitAS [ PERE, (HHLRFRR 2. T Py _LIMITED_APT JHfT4id R re bk — e A
LY AT B G5 Ky -mlan, £ BRI &7 Python fRCAS Al A& 74 o

2.1.4 Z PR APl R

W &) py_LIMITED_APT #4748 iF & ik 58 & % iF 18 15 fiE 0% 3 &2 'R APl 8(i%2 = ABI,
Py_LIMITED_APT {UAUHT & X5y, H— APL iR 4E AR &, anfiiagiE X5,

Py_LIMITED_APT ANREALBRA— 1A 2 e 4 A1k Python WA Hr LR S E0H F B k8. Bilan, % 1&
— A% NULL VE RS EU %L, 1 Python 3.9 #, NULL BUfE S8 — BRI A, {HFE Python 3.8 H, 1%
SEEWEBEM A, S8 NULL 5] A . RS EhaE TS A B

A FREE M E LT Py _LIMITED_APT W RLEEEM IR T B H B A S ieuet, B el 22 APL)—3#8
gr

X e, BATE BT SRR PR Python /NRCASS KM — R, H ek A AR RAAK
HIFE

AT A B WA F B AP [ 4 3 SCRS AR & HO2 5 B aCUHE M 2 IR APL {1 — 4. Bl LT
Py LIMITED_API, DHAAEFHILESH THARER (L2 2ENRFHBELEY) BRE
H2,

T ZIR APL AR ZFAEN . E Python 3.8 || Py_LIMITED_API ZRiky B EWEZY BT
Python 3.12 _[iz47, (HERA—EHEH Python 3.12 %iF. 4rilih, 7@ ABURIFRENHER T, o2
PR API 0] BB 29 57 H T 9 A5 B
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2.2 EHIIERE

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

W PRAEREF & LAY PT 47 Python A AR E ABL Y7 A2 B3 157 Python 43 R A BAE. oF
H python.org ARIFZEE =570 & T 1) Windows 1 macOS EAfi fUAR AT X i Ot -

2.3 ZFR APIHYIAE

H Hi % 1% API AL4E T T X 26 0 :

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_ EvalCodeEx ()

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 ()

24
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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 ()
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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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PyLong_AsLongLongAndOverflow()

PyLong AsSize_ t ()
PyLong AsSsize_t ()

PyLong_AsUnsignedLong ()

PyLong_AsUnsignedLongLong ()
PyLong_AsUnsignedLongLongMask ()

PyLong_AsUnsignedLongMask ()

PyLong_AsVoidPtr ()
PyLong_FromDouble ()
PyLong_FromLong ()
PyLong_FromLongLong ()
PyLong_FromSize_t ()
PyLong FromSsize_ t ()
PyLong_FromString()

PyLong_FromUnsignedLong ()

PyLong_FromUnsignedLongLong ()

PyLong_FromVoidPtr ()
PyLong_GetInfo ()
PyLong_Type

PyMap_Type

PyMapping_ Check ()
PyMapping_GetItemString()
PyMapping_ HasKey ()
PyMapping_ HasKeyString /()
PyMapping Items ()
PyMapping_Keys ()
PyMapping_Length ()
PyMapping_ SetItemString ()
PyMapping_Size ()
PyMapping_Values ()
PyMem_Calloc ()

PyMem Free()
PyMem_Malloc ()

PyMem_ Realloc ()
PyMemberDef

PyMemberDescr_Type

23.
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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_ClearWeakRefs ()

PyObject_CopyData ()
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PyObject_DelItem/()
PyObject_DelltemString ()
PyObject_Dir()
PyObject_Format ()
PyObject_Free ()
PyObject_GC_Del ()
PyObject_GC_IsFinalized()
PyObject_GC_IsTracked()
PyObject_GC_Track ()
PyObject_GC_UnTrack ()
PyObject_GenericGetAttr ()
PyObject_GenericGetDict ()
PyObject_GenericSetAttr ()
PyObject_GenericSetDict ()
PyObject_GetAIter()
PyObject_GetAttr ()
PyObject_GetAttrString/()
PyObject_GetBuffer ()
PyObject_GetItem()
PyObject_GetIter()
PyObject_HasAttr ()
PyObject_HasAttrString/()
PyObject_Hash ()
PyObject_HashNotImplemented ()
PyObject_Init ()
PyObject_InitVar/()
PyObject_IsInstance()
PyObject_IsSubclass()
PyObject_IsTrue ()
PyObject_Length ()
PyObject_Malloc ()
PyObject_Not ()
PyObject_Realloc ()
PyObject_Repr ()
PyObject_RichCompare ()

PyObject_RichCompareBool ()

23.

ZIR API BYAE

31



The Python/C API, X1THa# 3.11.14

PyObject_SelflIter ()
PyObject_SetAttr()
PyObject_SetAttrString/()
PyObject_SetItem()
PyObject_Size ()
PyObject_Str()
PyObject_Type ()
PyProperty_Type
PyRangelter_Type
PyRange_Type
PyReversed_Type
PySeqglter_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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PySet_Contains ()
PySet_Discard()
PySet_New ()

PySet_Pop ()

PySet_Size()

PySet_Type
PySlice_AdjustIndices ()
PySlice_GetIndices ()
PySlice_GetIndicesEx ()
PySlice_New()

PySlice_ Type
PySlice_Unpack ()
PyState_AddModule ()
PyState_FindModule ()
PyState_RemoveModule ()
PyStructSequence_Desc
PyStructSequence_Field
PyStructSequence_GetItem()
PyStructSequence_New ()
PyStructSequence_NewType ()
PyStructSequence_SetItem()
PyStructSequence_UnnamedField
PySuper_Type
PySys_AddWarnOption ()
PySys_AddWarnOptionUnicode ()
PySys_AddXOption ()
PySys_FormatStderr ()
PySys_FormatStdout ()
PySys_GetObject ()
PySys_GetXOptions ()
PySys_HasWarnOptions ()
PySys_ResetWarnOptions ()
PySys_SetArgv ()
PySys_SetArgvEx ()
PySys_SetObject ()
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
PyTuplelter_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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CHAPTER 3

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 JRAIA.
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 .

i 7E Windows |, fp W24 DA HIAEHT I (B fopen (filename, "rb")). 75N, Python W
REJCYA IERA AL BRAE ] LF 1745 A B AR S0«

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) [
BREL, HEY R IR R AT — T AR BRI BR B 1 SRR U R QR AR ER prompt AR
NULL th th e, SR Ja ML m bR s A SO — i A, RG24 . fli, readline
BEHORFIX A8 TR E MR A T4 A tab BEAN ST RE
ZERWUAR— A PyMem_RawMalloc () BPyMem_RawRealloc () SrBCHYFAFER, BUE MR AL
BN A NULL,
TE 3.4 [RAS AN 5 B PyMem_RawMalloc () BYPyMem_RawRealloc () /3 HEE, TMAZ
HPyMem_Malloc () B{PyMem_Realloc () 4B

PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
BEME: #ag5l A, XREX NP yRun_StringFlags () MTLHEE I, f flags B NULL.
PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompilerFlags
*flags)
B #ag 7R . TEHIXTG globals Fil locals $i 5@ 1) bR ST HATR B str (1) Python A, F-61H] 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)
BefE: #ag il A, XX R PyRun_FileExFlags () MM D, #f closeit Bk 0 I flags
iX°H NULL,
PyObject *PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals, int closeit)
BeMh: #ag5I A, XX N PyRun_FileExFlags () WTALIRIEET, F flags By NULL.

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

BeMa: #Hag5l A, XREXNPyRun_FileExFlags () MRLHIE D, Ff closeit i 0.

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

Bl #Hagsl R . KT PyRun_StringFlags (), {H Python JEACHSZM fp B A — A NAF
IR . filename YR30 4% , B XA T filesystem encoding and error handler %S . AR closeit Hy
HAE, WSCRREPyRun_FileExFlags () 1R[BZ B R

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

BEME: #Heyil A . B THRE ABL g W NPy _CompileStringFlags () WITACHRIED, *F
flags %A NULL,

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

BwEME: B 5 A . RXEER NPy _CompileStringExFlags () WITELIRIE D, R optimize ¥4
-1,

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

BEME: # a5 R . FENTITGRIE str HP Y Python JEARAD , AR [ £5 IRARAD XS 5 o FFURTEATH start 251 X AT
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) .

1E 34 A A
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PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompilerFlags *flags,
int optimize)

B #Fey3 A . HPy CompileStringobject () 2fbl, {H filename J2VAfilesystem encoding and
error handler RS H )T ER .
TE 3.2 JASA.

PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
R #e93 A. B TR ABL X@E X PyEval EvalcCodeEx () WL D, HEHF AT
%, PARAJRRTRAE & . HAMSHUY A 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)

AR #9310, BT R ABL M BRI MR, AR (A A 0FFES . ILIFHS
A RARIOF I, R RIS, 3. LT RBGAMIE, R LT SHBAERY
B TCA P TEATH I

PyObject *PyEval_EvalFrame (PyFrameObject *f)

BwEME: Fe451 A, BT RUE ABL X HATWORIE . X 24X PyEVal EvalFrameEx () WAL
B0, MR R A

PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
BEE: #ag3I R . BT RUE ABL X Python R T A E IR FRR . S IATMLf AR IR ACRS
MFGREIIAT, TR I RIS RF AT - BNY throwflag TE S EATT AR 2N —— WM H
{H, WSFECLAH—RE; ISP TAMSINRE throw O Jrik.
e 34 A R A A RO & — DTS, AR PR & BB 25 57 15 B 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 WA K AEAR T BT of _feature_version % .
int CO_FUTURE_DIVISION
EAARENLALE flags TR E DAMEIFERVEZ AT / B PEP 238 il i) “ERRE”.
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CHAPTER 4

51 AT

AT A T3 Python X415 | HITHER.
void Py_ INCREF (PyObject *0)
FIR XG0 FIN—AHHstrong reference, FEWIZARIETER A H) HA BB, -
R BG4 T S ¥tborrowed reference JEHEE A strong reference., Py_NewRef () EREUAT 4% F S 61257

H)strong reference.
UGN e RS, TR Py_DECREF () BEILE .
BEXTGU AN NULL s ARARR BERf € BN NULL, 3] Py_XINCREF () .
Do not expect this function to actually modify o in any way.
void Py_ XINCREF (PyObject *0)
5Py _INCREF () 2Kl fHXR o W PN NULL, FERXFREOLT ek BeR SO AT ARt «
AIEZBPy_XNewRef ().
PyObject *Py_NewRef£ (PyObject *0)
& THE ABL B 3.10 fgie. HREBIE—AHi W strong reference: 78 o LI Py_INCREF () H R EXF4

0.

WORTEEFLX A strong reference B, N 4TEHE I Py _DECREF () RG] .
X4 0 WHASA NULL; A13R o AT AR NULL W ek fl Py_XNewRef () .

il :

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

ATAE A

[self—>attr = Py_NewRef (obj) ;
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FHIZ Py _INCREF (),
TE 3.10 JASHIA.
PyObject *Py_XNewRef (PyObject *0)
& FHaE ABL B 3.10 e, RUT Py _NewRef (), {HXI4 o ATPAR NULL.
WIRXIS 0 4 NULL, ZeREL, - FF&[F] NULL,
TE 3.10 LA
void Py_ DECREF (PyObject *0)
P HRITRT S o [strong reference, FWZG | AT o

YA strong reference BEREHUT (BIXTZ 5] HTTEE R 0), Rf e 1200 4 i J@ 284 deallocation
BREL (B LA NULL).

I PR BGE U TR B AE R mi I — 1 strong reference.
WX GNZIAN A NULL s QSRR RERf € B A h NULL, il Py_XDECREF (),

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

el BRI S EUT R Python AR (FIANY—ANA __del () JiEmZRscfiwiRe
FU R ANIE) o E SR ST i ) S RN LR, (R TR RS BEAS B fh 15 ) Ir A Python 42
JEAE R . X EMEFEVE ] Py_DECREF () 2 FiATAR] R 3 1 4 oy A8 F AR A X S B 12 Ak 1 52 S AR
o B, M0 R S AR 2 K5 B M B X 2 15 |5 DL 31— AN AR B, B 47
FRAREE, RETFERNIGAS = Py_DECREF () .

void Py_XDECREF (PyObject *0)
5Py DECREF () KA, {HXT 4 o W PAH NULL, FEiX P 00 T I oA E0R % A AR sk 2. ok
HPy_DECREF () HYE45 RS H T4t

void Py_ CLEAR ( PyObject *0)
FERL— R XS 0 Bstrong reference. XA A NULL, FECREOL N 2R A TR s 7EHA
BN AR 5Py _DECREF () #HF], RHFETHSHM YR N NULL, %Py _DECREF () [EEAN
AT IHLBRIX S, %72 s — NI AR SRS | 2 A S 805 NULL,
24T BRI ] — e SR [ S 6] mT BE45 2 ik 7 W X 4 )5 | FH B P % 22— E

void Py__IncRef (PyObject *0)
B T RE ABL FIRIRI—AN 8 XS o [ Histrong reference, Py XINCREF () WRRENA . R HH
T Python [T} SR -

void Py_DecRef (PyObject *0)
& T 1EE ABL BEC—NMRIIXTR o Wstrong reference. Py _XDECREF () RREURAS . EAIHH T Python
HIEA TH B HRA -

PAT BR BB 22 AN WT 7E ff RE 2% B 0 W B fl: _Py_Dealloc(), _Py_ForgetReference(),

_Py_NewReference () PANERZAEH Py _RefTotal.
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CHAPTER B

FELE

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

ik FHRIGRAE AL sys.exc_info () BIIITEIR. BIE XY M AN 2 (CREi elif), mis
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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MR set_sys_last_vars JEZ, WAL K sys.last_type, sys.last_value fll sys.last_traceback
B3 BB E T BB 2 AL, (BRIl .

void PyErr_Print ()
J& T F45%E ABL PyErr_PrintEx (1) R4

void PyErr_WriteUnraisable (PyObject *obj)
J& T Fa5E ABL {f 2411 55 A obj 250 sys.unraisablehook () .
455 TR B AREAS A AT BB SE BT A H I, XA TR KR sys . stderr FTEI—4EHH
B B, SRR AELE _ del () YRS TR
VLR B 2/ 5 obj MEFFRL, MR A AT S0 L F 3. SR TTRE, oby HOHES1
FTEEE S B
il T L R BRI DA B — A e

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, ...)
BwEME: 184 NULL. & FHiE ABL XA KR E T — MR E & IF ik 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)
BEMA: 184 NULL, & TFax ABL f 3.5 pe#e. fllPyErr Format () #E, (BB —1 va_list
KA SHONAZ ] R S5 .
1 3.5 A TIA.

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
WEEH TARESE BB E . B EZH TN .

PyObject *PyErr_NoMemory ()
BEME: (84 NULL, & T FaE ABL X2 PyErr_SetNone (PyExc_MemoryError) RIS ; EikE
NULL , PAEYNIERERET, MR OMRE PAS return PyErr_NoMemory () ; .

PyObject *PyErr_SetFromErrno (PyObject *type)
B 184 NULL. J&FFiE ABL @—MEFEREL, 2478 C FERFUR EIFE R I E C & 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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fH EINTR B, FRA— PRGN, XREWA PyErer CheckSignals (), HERERET
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)
HBEME: 184 NULL, B Tl ABL 5PyErr SetFromErrno () 2L, {BUNE filenameObject AN°f
NULL, BERAERE =ZANSEUL L npe WG KL TE OSError REMEN T, BN T & LR
LB £ilename JEME.

PyObject *PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameQObject,

PyObject *filenameObject2 )
B h: {8k NULL, & TFaE ABL § 3.7 . BT PyErr SetFromErrnoWithFilenameObject ()
, AHEESZSE A filename X4, 1T 24— MMESZ A filename fY pR £ 2 IMORH & B 5%

1E 3.4 fATIA.

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
BEME: 84 NULL, /& T faE ABL KU T PyErr SetFromErrnoWithFilenameObiject (), {H3C
20N C FRERERGEH . filename 2 [ filesystem encoding and error handler fRERGH] o

PyObject *PyErr_SetFromWindowsErr (int ierr)
BRWEA: 1@k NULL, & ThE ABI on Windows § 3.7 jaAe. X2 — 1P HT 5| %k WwindowsError [
TESE R AL, W RAE P AL 2 A derr {28 0, W& ER AIX} GetLastError () [ ik Bl i 4 i
1S, BX1EH Win32 R4k FormatMessage () SEFRE ierr B GetLastError () Fréf 1R
51 Windows ik, K5 HE—DIJCHN G, HE TR ierr {55 ZIUNA R B8 IRIE S (A
FormatMessage () #HL), #RJ5HJH] PyErr_SetObject (PyExc_WindowsError, object). i%
PRACRT 2R 1] NULL.
u] F M Windows.,

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
#REME: 184 NULL, & Tia%E ABl on Windows § 3.7 Je#e. BT PyErr_SetFromWindowsErr ()
, BN SEE E B ) R AL
Bl f1E: Windows.,

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
BEME: 84 NULL, & -TFa5E ABLon Windows § 3.7 Jp#e. 5PyErr SetFromWindowsErr () 2,
WM IR R filename A2 NULL , W& SCPE R G440 (os . £sdecode () HEATRERD I
VERE =A%k % OSError HIEE T T8 L r MLy £ilename B,
u] H M Windows,

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

*filename)

BEE: @k NULL, & TFaE ABLon Windows § 3.7 m#t. 5PyErr_SetExcFromWindowsErr ()
KA, BN SURUTR flename R4 NULL, CAHE NS = A B4 4 OSError MM BT
EXFHESLFIR) filename BIE.

u] H M Windows,

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, PyObject
*filename, PyObject *filename?2)

A w© fE: 18 A NULL, & Fi % ABlL on Windows B 3.7 Rk #2. Bl
FPyErr SetExcFromWindowsErrWithFilenameObject () , {H & 3% % — 4 filename X

%
B] H M Windows.,
TE 3.4 MUASTIA.
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PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char *filename)
# oW i 8 A NULL. B FTii & ABL on Windows 8 37 m & %
FPyErr _SetFromWindowsErrWithFilename () , %RANSEFE & B Ml K& i) a2 A8,
B] F 4 Windows.,

PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
BEME: 184 NULL. & T120E ABL B 3.7 paAe. X2l ImportError MEFERIE. msg RN 5+
HHHETATH o name Fl path , (#RFTPASY NULL ), K HIRUEEE ImportError XM JEME name
Hl path,

1E 3.3 JUATIA.
PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name, PyObject
*path)
BEa: j8h NULL. J&TIE ABL B 3.6 At FlPyErr_SetImportError () fRIEL, (HXApK%L
AT E— ImportError B FIEHKM%.
15 3.6 JiRASTIA.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)

BCEAFIR RSO, TR (SR . WRYHI R AR syntaxError , WEREHIMYEML,
FHEATE T RGN AT H 2 SyntaxError,

1E 3.4 A A

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
& THaE ABL § 3.7 eAt. £ TPyErr SyntaxLocationObject (), {H filename J2& Jflfilesystem
encoding and error handler RS FHTER

TE 3.2 JRASTA.

void PyErr_SyntaxLocation (const char *filename, int lineno)
& T FasE ABL U FPyErr_SyntaxLocationEx (), BT col_offset parameter 5,

void PyErr BadInternalCall ()
J& F e ABL XJ& PyErr_SetString (PyExc_SystemError, message) HWI4E, HH message

FORMN TARESEOH A N ERERAE (B4, Python/C API jR%k) . EF:ZM T NERMIN.

53 AHEE

XK T VAN C AU R K i . B AT I8 T i Python #5R warnings S HUARLE s &Y. BT 0]
sys.stderr THI— 2085 0 M08, I A TREC K48 R B e O B e, X APIE oL, B TRl
SeH . WA RTRE R T E LA L B, (e A . AR A R, R IEIEDY 0 5 WISRAA
HORIMESN -1 (LIRS LT B T EE R, WREE WA RN . X iE N2 ). IR
fke 7R, WNEMAZHATIER R AR (B0, Py _DECREF () FA5IHFFR B —ERME) .
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
J& T HE ABL I —AEEEE . S8 category R— 4] (0N B NULL ; message jg—4>
UTF-8 it 7475 o stack_level J&— 25 INAMTECREI IR 4 351 AR it b 24 i IEAESAA TR AR AS
frokethie stack_level j 1 W2 PyEre_warnEx () WK%, 2 @AEMZ ERYRREL, DAL,

AR R PyExce_Warning 1328, PyExc_Warning &£ PyExc_Exception H)135; BRIAZE
#H 52 PyExc_RuntimeWarning . FRifE Python BRI & Rreal [, Frfy HA4 B Az e &

EEA
A RESERNFELE, SUBHI warnings Fa-SF7 30 PR -w I, B0A T8-S HI C
API,
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int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int lineno,
PyObject *module, PyObject *registry)

B — XA ES BTSSR EN B, X 2T Python R % warnings.
warn_explicit () /NZWEHZELE; HERH R TR . module R registry Z8n] #1% 4 NULL
DAFS B 5 SCRY I i 1) BRIARR

TE 3.4 AT

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

& T FasE ABL YT PyErr _WarnExplicitObject () i message 1 module ‘& UTF-8 YL i) 4F
B, M filename J2 M filesystem encoding and error handler fEVSHY

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
B TR ABL BT PyErr_WarnEx () (%L, B PyUnicode_FromFormat () FeAg= &4
HE.. format 2] ASCIL il i) 45 He .
1E 3.2 [RAIA.

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
J&TFFasE ABL § 3.6 pait. BT PyErr WarnFormat () fAHK%EL, {H category J& ResourceWarning

H HE LY source {645 warnings .WarningMessage,

1E 3.6 iRASTIA.

5.4 Eig#HiRIEREE

PyObject *PyErr_Occurred ()
BEME: AT R . BTEE ABL NS B IRE THHRIE R, EIRE, WEREIFEHE Hpe (B4
KA PyErr_Set* i ryErr Restore () Wilag—RKIHMNE — S50, WAKE, WRH
NULL. {RHASIEXREMERNGIH, FIARARTFEXEWITPy_DECREF () .

VA B Zi s GIL

Ik AR R RME SR E I S AT RS WSO PyEr s ExceptionMatches (), WK
o (thiﬁ?fﬁ;&*%ﬁi%lﬂﬁ#?%’@%ﬁ%ﬁﬁ, SRR R B AR, BB R R B
—Trk.

int PyErr_ExceptionMatches (PyObject *exc)
J& T o iE ABL M F PyErr_GivenExceptionMatches (PyErr_Occurred (), exc). UWHRENY
2 AR ICE T RN A A PR B AR R T | S A A A AR N A T

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
B F R ABL WIS given 53855 exc S TP RESR I L . AR exe 2— A2t
given JE— TR LB B E(E . R exc & —AJe, Mo (PARGSEARTocd) il
AT S R AR R R UEA T UL C

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback )
& T EUE ABL R RIE R AT =AM R P L. AR B R T, PR =&
HRVCH NULL. MR R, WK HERIT BARRHS S Frg B & X R 51 AN [m] 31X 4 n] PA
A NULL BRI RA R 25

Frik: oK RO H AR B 0 AR s A I N PR AT R S IR B R AT AR B BT, -
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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)

BT RaE ABL BT =AM RBEEAHRIERAT . WERERE RO RE, ERE ek, R =1t
S NULL, 5RIEReR I 0E bR . AN EAL A NULL JRABf19E NULL {Hal 0] . Fa 288y 24 g —
A, FEAREAL AT R A . (G O SR N S S i i S ). ) IR P 2 X 4
ASKIGIE | - ARDHEVE F 2 BT SRR 05 | BAEVE 2 SRS A X 265 . (AR
PRANBRABIX — 5, BN B IR AL . 08 5 2 AT )

Frik: LR BOE B g B I PR AN B R R AT AU BT« W PyEre_Fetceh () SffR
U HT A R TE R AT o

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

BT e ABLIEREENOLT, NHEIPyErr Fetch () FrRBIFMER PAZ “IEIERMER”, B xexc 2—
AR *val AR —PLRYIBI . X ILT K BT AR R L pe . iREE 42 1E
ALY, WABAT A5 dE . SEBLX AR AE R IR 2 T hE THEERE -

frik: IR T & BRI R traceback ik, WUREIE SRR, HE
AR A0 B
if (tb != NULL) {

PyException_SetTraceback (val, tb);
}

PyObject *PyErr_GetHandledException (void)

B TRUE ABL B 3.1 jae. SEHUHIN A58 L0, A sys . exception () B[l —Ff. XiEfE—
A SRR, ARG AR SRR R — M RZ R F R BTG 83 NULL. A B

FeEs B H R4S . Does not modify the interpreter’s exception state.

i DLPREGE A ST AP SSF A I . B TR B34 R 24 AR S B IR AT K
B R IRSHEHE, H{FHPyvErr_SetHandledException () KE BUE R FEHAIRTS.

1E 3.11 AT A

void PyErr_SetHandledException (PyObject *exc)

B TRUE ABL B 311 maAe. BEEBIGRHI A, WM sys.exception () FIGHI. XRHE—4 L
WRHFR, MAZRIEG AR R ZEERFIRE, WA NULL,

i WERBCHEE A SRS AR A I . B 3G R AR RS T IR R R
SERESHIHME. A PyErr_GetHandledException () RIRBFHFIRTS.

e 311 A A
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void PyErr_GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
B TiaE ABL B 3.7 pe. FEBUH 7 F BRI, WM sys.exc_info () FrkiFay.
RIgfg—A SRR, MAZNRG AR R & 03 =R e Hg i, s
] —AH AT PASH NULL. A2B w5 E B APIRES . R BO2 0 T ) F e m ot iy, Sl

HPyErr_GetHandledException (),

1 WRBCHEE A ST SR A I . B 38 G R AR RS T IR R R
SERSHHE. EHPyErr SetExcInfo () FWRE SiEREFH IR

1E 3.3 AT

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
BT I ABL B 3.7 e, WERERERE, &M sys.exc_info () IR, Xiefi—4> SR
s, ARG R ST RSB S8 1. g RHERE, HHITE =S5
fEANULL, BLRRECRA T FARA MR E R . EHEEE M PyErr_SetHandledException ().

ik SCRBGEE A ST T R E ARSI . B8 3 A R A RS T IR R R AT
FHEARSHIEO . M PyErr_GetExcInfo () KEPREFRES.

1E 3.3 iRA A

15 311 A K AAEH: type Fll traceback ZHUC BN I H ATy NULL, R BU7E AR
FHEIB] (B value Z4L) SRIEBTEN]. HREIIRMBON TG =S5 1 .

5.5 E54bE

int PyErr_ CheckSignals ()
& T 1EE ABL X% Python {5 AL BEACH

UIRAE T Python fRESS T BAAETR N LKL, ER AR MR AE TES, R, NMEAM
PR A0 B . MR SEHF signal M, JURTPAMGEL A Python 25 i) {554 Bl -

ZR B 2 A AL PGS, KR 0. {H/Z, 2R Python (55 A0 HAR 5 & T 8, Wik
B RIE R FRECR L BB 1] 1 GXAE HAB AR AL BEAE 5 v BEIA WA AL BATRAAE T R e
#PyErr CheckSignals () BJ#ALEE),

UAR R BN EARR, SFEdR 32 Python MRS MR, MIEAPITALAT A& 1] O,
AR EICAT DA FR A B PR (Bl Cul-C) s K HABZE AT C RIS A .

ik 4% STIGINT HIZRIA Python (5 5L FEES 45| &K KeyboardInterrupt 4.

void PyErr_SetInterrupt ()
J& T faiE ABL BiHl—A~ SIGINT {5585 UE . XM T PyErr_SetInterruptEx (SIGINT)

ik R R E S LA, B DAANIGIL I C {55 A BEE A .

int PyErr_SetInterruptEx (int signum)
B TRE ABL g 3.10 pie. B —MESEIARMR. 2T RPyErr_CheckSignals () Bl T,
RESVE BRI 5E W15 5 %5 1) Python {5 5 AL PR .
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BERRBORT iy AT ICEL AR S A0 B, F4iv B Python {5 S5 A B AR AR AT, (BI04 ] %R Cul-C ok
TR ) e U R C AR .

AR A 2 15 5 A 2 1 Python SRALFRRY (RI#Ei M signal . SIG_DFL B signal.SIG_IGN), E¥f<
12 .

W signum FERAVFHIE S SIEEZ4b, FHRM -1, FEHAFEI R, WERE 0, #HRIERFE RS
B R T 1B 4

ik R R E S L. B AANIFGIL I C {55 BEEE AR .

e 3.10 A TA.
int PySignal_SetWakeupFd (int fd)

ﬁ’l‘Iﬁuéﬁ BOE T — DM ICBNE T IR DAERAS E‘Jﬂ%iﬁ%/\ F T g 1 H AR SO A
o fd WLIFURARRLIERY . BRI BTN SRR AT

uﬁfﬁ LR AL XRAIARRES . X5 T Python 1) signal.set_wakeup_fd (), {Hi
BRI AR . fd W24 — AR SCPHIARST o R B 24 RN LA -

TE 3.5 WA KRS B AF Windows |, R EITE t SCRrE He AL B

5.6 Exception 3

PyObject *PyErr_NewException (const char *name, PyObject *base, PyObject *dict)

BEME: #a951 A . BT RE ABL XA T H RSB R B — A0 H 2K name ZE0 M H +
TR, B module.classname R C FEEFEE . base fl dict 508 E - NULL, X018 — R
H: H Exception B2ENTE (#F C Hru[ AT PyExc_Exception 3i]).

BRI __module_ JEYERFHEEN name ZEEIER Y (Ba— M52 HI) . base ZHUnT9E kI8
ERACEZ; B AR — AN B e . dict ZHU0TH R R & — A e 2R BRI 14l
A

PyObject *PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyObject *dict)

BEME: #0931 8. BTFHE ABL flPyErr NewException () —HE, BT 0] DARRFAHBZE B Sam 2k
NI FAFE . ANGR doc JEEAESS, BORFIAE SRR R B SO AR R

1E 3.2 fRAS A

5.7 REMR

PyObject *PyException_GetTraceback (PyObject *ex)
R #ey 5l . B TIE ABL R 5 R A 5B A Sy — A B sl AR [, W] PATE i
__traceback__ JETAE Python Hijjl. AREA T RECHY HIHH], I [H] NULL,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
B T IEE ABL KERE RIKH IWIRCEN b . ] Py_None JHIRE.

PyObject *PyException_GetContext (PyObject *ex)

BEME: ey il A . BT EE ABL X5 5 R EAH KRB E RS0 (TR ex b FE 5] A ) — A S 5
) VER—ArE g, FTRAEGE _ context_ JEMEAE Python Hiij[al, ANSRIEA C KRB LR 3,
3R /] NULL,
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void PyException_SetContext (PyObject *ex, PyObject *ctx)
& T Hasr ABL 5 5 5 A B LR SCRESN o ] NULL SRIEEE . %A SRR ax 22— 57
LB AG A . R BT I — R 1] e 1951

PyObject *PyException_GetCause (PyObject *ex)
B #agil . B TROE ABL K5 REM KRB RE (—AFHEG, 8k None, H raise

from ... &®) fERN—DHEIHIRE, AN cause_ JEMEAE Python HiijH],

void PyException_SetCause (PyObject *ex, PyObject *cause)
& FhaE ABL 55 A IR I BN cause. ffi ] NULL SRVE 2 E o AFESREUG AL ORI OR cause
e LR None o IEAMFTI—ANFG 1] cause (15| «

__suppress_context__ JEMESPUILREIEAIBN True.

5.8 Unicode &gk

T REHT TR FIE Bk B C 1) Unicode 54 .
PyObject *PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)

BEME: #9351 . B TE ABL A)—> UnicodeDecodeError XJ & H[flHr encoding, object, length,
start, end Fll reason Z£J@ V. encoding 1 reason ) UTF-8 4mbd ¥ Z 410 .

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
BEE: #ag 7R, & THE ABL R4 E SRR encoding JETE

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_ GetObject (PyObject *exc)
REMA: #eg7l A . BT RUE ABL RIS E T HXTR Y object @1

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 T HEE ABL IR TE T X R start JRPEF-RFITRA *start. start WA K NULL. IR ] 0,
R IR A -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 HEE ABL K45 E S HXTRIY start JEIEBCHN start. IR 0, JRIGHRE] -1,

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)
& FHaE ABL SRR E MG end JEVEFFARFHA *end . end WMURH NULL. JEZIHRA 0, %
IR A] -1

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)

int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)
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int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)
& THE ABL K40 € R E ARG end JRIERCN end . WEIIISIRI O, IR [A] -1
PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeTranslateError_ GetReason (PyObject *exc)
RwEME: #e7l A BT RUE ABL RIS E T HXTRIY 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 T RUE ABL KF4E SRR reason JEPEN reason, JRIIIRIE] O, SKIGRR ] -1,

5.9 IR

XA R BRI T — e C 2 T L2 A 2, TEZ O S A rp i i . 248948
A —E &Mt Python {05 (53 & H ahIR B IARE) WEstFZAEEAN]. BT p_call LB
TG BE R A8 A Phasl £ A T i I A 3

int Py_EnterRecursiveCall (const char *where)
B FRE ABL B 3.9 pae. fpic—ERIHM C ZZ00E FH RIRFE AT S5

WA LT USE_STACKCHECK, LR PyOs_CheckStack () Rekitr OS #@ it . AR AE
AT XAMEN, ERRE S MemoryError JR[EIHESE(E.

Bl UL BRECRE R A 2 A iR B H FR . a2 036, FFi% B RecursionError Hik[H[—A~9ESE
{H. FEHAMEHR T, WazE 2=,

where [ jj—~ UTF-8 4if ) F4FEE 41 " in instance check", B¥F5 Hb AR BR &l r 800
RecursionError JH§ EFPHE.

e 3.9 JUAR KA A W MG RR B A 2 R APT ] i
void Py_LeaveRecursiveCall (void)
B T % ABL A 3.9 pm A % W — A~Py_EnterRecursiveCall(). & W %
XfPy_EnterRecursiveCall () BYRE s oM B EHAT—RIF T -
1 3.9 WA S AR T R BORAE AL < [ APL HRaT

IE AT X R g R B S M tp_repr TR EAF I II AL B, FERRP AR Z A1, tp_repr iR TR BB EEXT 4 A
B Ik LR ER. DA F P B RO B S I B . SRR, IR BB C PR reprlib.
recursive_repr () IWENY.

int Py_ReprEnter (PyObject *object)
& THE ABL FEtp_repr SEELRITF AR T ARG U 5 25 -

WX R E LAY, e pR BCRF IR 8] — IR FEREIE DU T to_repr SEBUN 23R ] — g 5 2L 4
R FAFHR G, BN, dict MRIFRE] (...} 0 1ist WFRKFRME [...].

TSR T TR 3 2B VTR ] D) R ECRF AR [0 — A RS FEBEIE LR to_repr SEHLEH Y 241R 1] NULL.
TEHARKELL T, MR ECRR IR cp_repr SEHURF T IEFEAREE .

void Py_ReprLeave (PyObject *object)

B THaE ABL 453_—APy_ReprEnter () . WhAEIREARIBIZR Py _ReprEnter () HIMeE/EH
Fﬁgw_’\o
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510 HRERE

A AR fE Python
A PyObject*;

SRSl 447y PyExc_ B E Python
CATBRIA G, FISERAIH T A i

S AR AR BRI

AR

C &R Python Z#R &it
PyExc_BaseException BaseException L
PyExc_Exception Exception bagelozyl
PyExc_ArithmeticError ArithmeticError e G2, |
PyExc_AssertionError AssertionError

PyExc_ AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError

PyExc_ChildProcessError
PyExc_ConnectionAbortedEr
PyExc_ConnectionError
PyExc_ConnectionRefusedEr
PyExc_ConnectionResetErro
PyExc_EOFError
PyExc_FileExistsError
PyExc_FileNotFoundError
PyExc_FloatingPointError
PyExc_GeneratorExit
PyExc_TImportError
PyExc_IndentationError
PyExc_IndexError
PyExc_InterruptedError
PyExc_TIsADirectoryError
PyExc_KeyError
PyExc_KeyboardInterrupt
PyExc_LookupError
PyExc_MemoryError
PyExc_ModuleNotFoundError
PyExc_NameError
PyExc_NotADirectoryError
PyExc_NotImplementedError
PyExc_OSError
PyExc_OverflowError
PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_RecursionError
PyExc_ReferenceError
PyExc_RuntimeError
PyExc_StopAsynclteration
PyExc_StopIteration
PyExc_SyntaxError
PyExc_SystemError
PyExc_SystemExit
PyExc_TabError
PyExc_TimeoutError

ChildProcessError
ConnectionAbortedError
ConnectionError
ConnectionRefusedError
ConnectionResetError
EOFError
FileExistsError
FileNotFoundError
FloatingPointError
GeneratorExit
ImportError
IndentationError
IndexError
InterruptedError
IsADirectoryError
KeyError
KeyboardInterrupt
LookupError
MemoryError
ModuleNotFoundError
NameError
NotADirectoryError
NotImplementedError
OSError Page 62,
OverflowError
PermissionError
ProcessLookupError
RecursionError
ReferenceError

RuntimeError
StopAsyncIteration
Stoplteration

SyntaxError

SystemError

SystemExit

TabError

TimeoutError

Page 62,

=
b
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R1-#LER
C &R Python &#R &it
PyExc_TypeError TypeError
PyExc_UnboundLocalError UnboundLocalError

PyExc_UnicodeDecodeError UnicodeDecodeError
PyExc_UnicodeEncodeError UnicodeEncodeError

PyExc_UnicodeError UnicodeError

PyExc_UnicodeTranslateErr UnicodeTranslateError

PyExc_ValueError ValueError

PyExc_ZeroDivisionError ZeroDivisionError

TE 33 B A& m A PyExc_BlockingIOError, PyExc_BrokenPipeError,
PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError, PyExc_FileExistsError,
PyExc_FileNotFoundError, PyExc_InterruptedError, PyExc_IsADirectoryError,

PyExc_NotADirectoryError, PyExc_PermissionError, PyExc_ProcessLookupError and
PyExc_TimeoutError MU PEP 3151.

TE 3.5 lUASHNA: PyExc_StopAsynclIteration fll PyExc_RecursionError
TE 3.6 fiASHIA: PyExc_ModuleNotFoundError

XL R IRMER 4 PyExc_OSError:

C &#R &

PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

T 3.3 IR S A B B R B SRR AT
VR

1
2

X HAARHE R AR
{XFE Windows HE S AR B ST HUALPIRR /¥ 22 MS_WINDOWS , PAEARYH 2| & iR .
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5.11 FREEE LS

JIA AR HE Python 25 230 nl AR M4 JmAs &,

#FRK PyExc_ fill I Python S#45 AFR. X 2L 2

PyObject* KA BEATARRZENG . PATHIH T Al AL B4 55

C &R

Python ZFR &

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

TE 3.2 UASHIA: PyExc_ResourceWarning
R

3 RO AR S B

5.11. iREEEHS
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CHAPTER O

AFEP R BT AN TRAESS, GERE) C RIS THES - & IR AE:, 7E C ()i} Python ik, DA
L @R BB S BT AR C B4 7 Python Hh{ELAF45

6.1 IRIERFZHIR

PyObject *PyOS_FSPath (PyObject *path)
BEE: #Hagil A B TRUE ABL 8 3.6 AL, iR[Al path 123 RGN FRR B WAz g —
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,

1E 3.6 JiRASTIA.
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

1E 3.7 HRATIA.
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 A A
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.

1E 3.7 AMA.
S U
os.register_at_fork () ¥FIEM ] #iPy0Ss BeforeFork (), PyOS_AfterFork_Parent ()
FPyoS_AfterFork_Child () I H E X Python K%L,
void PyOS_AfterFork ()

& T A2 ABIon platforms with fork(). TEHERR 5 X2 J5 SR HE L8 R ERARAS Y pR A A SR ZEGRZE(H ] Python
iR e JU) 0 B R 24 A B ERR TR o BN R — B P T ST A BB R T, AR5 25
R %R
H 3.7 lRASFH: WS E #iPyoS_AfterFork_Cchild () BUft.

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%
[4¢ e Windows il ). USE_STACKCHECK RF# H 2l 30 IRAEA I AZAEAR H O 1 AR o sz e s
X

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

PyOS_sighandler_t PyOS_getsig (inti)
B TAE ABL IRIMES i YHIMES L. X2 — X sigaction () 8 signal () WY MLE
airo TH/ANEEE BN XA 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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I R B BT HE This function must not be called before *f Python 47 474514 22 BV I DA (8 1E A b
Bl LC_CTYPE i 5 XM & [ipry_Prelnitialize () B4,

i { filesystem encoding and error handler SRfEM—AFAT8 . WERAHZALIERS ) surrogateescape 4 iR ALFH
58 AR AT I 45 4 BRI U+DC80..U+DCFF 5 FBI A I IR o545 791 e
RILFAF, MR 2T surrogateescape 1AL P R U 2 EA .

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.

PRI B RAAXT AR 2 A, BRAR C PEAREF A -

WHIEFI Py_EncodeLocale () YRS FAF AR FA5H,

S

PyUnicode_DecodeFSDefaultAndSize () MPyUnicode DecodeLocaleAndSize () H%N.
£ 3.5 AT

AE 3.7 WA & AR AR B PUAE I R ER7E Python UTF-8 #8468 i UTF-8 4fidkg =t .

FE 3.8 WA KA T PIAEUNSRAE Windows [Py LegacyWindowsFSEncodingFlag 5250 I R Ek
F5iFH UTE-8 Zafiig s

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

S

PyUnicode_EncodeFSDefault () flPyUnicode_EncodeLocale () %K.
£ 3.5 BUATA.

HE 3.7 A A AR B BRAEBE PR AHE Python UTF-8 AR KFAlE ] UTF-8 2% K.

TE 3.8 WA K AEAS T PRAEUNSAE Windows [Py LegacyWindowsFSEncodingFlag “A2E N I pR 4k
5 UTF-8 Zafidig =X .
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6.2 RGiThAE

AR E sys BHRYIEER PALE C AASTT R TR e, ENTHRRT T 24 AR AR sy s BB
T IA SN A ADIRS G R

PyObject *PySys_GetObject (const char *name)

BEME: BANGFIR . BT RUE ABL IREDRE sys BURIIXIR name 803 MR EAAAENR ] NULL,
HHAS B E R
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%
IE3
H 311 ARFEH.

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 .

% L
Fiu

¥t unicode Y5 )% sys.warnoptions,

R HElERBORNATFE CPython SEILZ AME, BN B AIAEPy_Initialize () 1) warnings
BAFAZEBIA, HEEEEITRE WG E] 2 AR @ Unicode X520 A BEBE I H -

H 3.11 A5 .

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

H 3.11 A5 .

void PySys_WriteStdout (const char *format, ...)
& TR ABL X§DA formar {5R W% B FAF RS AE] sys.stdout. AEF| MR, BIELALET
Bl (WL F30).
format |57 2455 A& AR i th AR ER B NBRBIAE 1000 FA5 AR -- Bt 1000 #7355, b P4
DUEEWT . FRBIHL, XE R AN IS AZ B G %s” 48X BTN 4 7% <N>s” SRR, o
<N> 2 — NI RS <N> 5 HAE A SCAR P B R R ST 2 FIAS 28 1000 777 1) 1 i2E i 50
EFE"%E, B Re N IEE R ECFIT B R E A A T

WERKAE THAR, sys.stdout 2WUHE, CARSALHE RIS AZIFEIER (C )24 stdout
void PySys_WriteStderr (const char *format, ...)
J& T FaiE ABL 22{)PySys_WriteStdout (), B NE AF| sys.stderr B stderr,
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void PySys_FormatStdout (const char *format, ...)

J& T a5 ABL 25{p)l PySys_WriteStdout() HJ ERECE Sl PyUnicode_FromFormatV () k= AkE B
HHARHEBE 2L ERKE.

1E 3.2 IRAIA.

void PySys_FormatStderr (const char *format, ...)
& T Fa5E ABL ¥ PySys_FormatStdout (), HM NG AZ| sys.stderr B stderr.
1 3.2 AT

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 ATA.
3.1 AR S
PyObject *PySys_GetXOptions ()
BEME: EAEFI A . BTIUE ABL B 3.7 e, IR H] -X I, LT sys. _xoptions.
KARERI, FR[E] NULL 38—
1E 3.2 [RA A
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)

R # 8PN Y B Y EPy_ssize t RALHE, LR AHE LT PY_SSIZE_T_CLEAN,
sys.audit () 23475k H Python RS R ZUH [R] O HAE .

TE 3.8 JRATNA.
TE 382 A K AEATE: Biskpy ssize t T # #NFRF. FEILZ 0T, &850 K — A5 7 1%
He

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
R HIXT S hook USINEGE B THA 83 . FE TR 0] S AE R GRHR M HE A . anSRasf Ths)
EAWRIIRL, ESTERMIEE — MR, JET It AP TSI T 25 X B 1 T I8 ) BT A fdRe
AR o

userData $§5T 2N T BRE T8 T BRECTRE AR A TR, % F8 5 ALY B %45 1) Python
A
BRI AEPy Tnitialize () ZHIWCEEIM .. WRAEIZATINWIIGALZ IS0 AT, B RS
TR EEFIF P REE L T | K — N Exception FRAMMHIREERMBGT A (LABES RIS R 24k
HHER) o

BT R BUR R S 5 & H Y Python ERESRERFA GIL AYNEOL T A -

THZ 5 PEP 578 1A W VI TRANNA . AEs A TI IR A v 51 2 BT SR el 0 B AL H T
PE. AN AR eR AR SOR
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AR MRS C IR, BUBRECR 5 | A — DTt sys . addaudithook HANMPFEMSH. W2k
HAEMIAFH B T51 K T— R4 B Exception BFE, B8 TR AR HiZ 75 2005 .
PRIE R O A B A AT T4 8 5 E RS I e AR A AT T B2 o B A BRAE R 8

typedef int (*Py_AuditHookFunction)(const char *event, PyObject *args, void *userData)

BT R KB, event J& A5 YPySys_Audit () W) C FRFHFEMHSH. args KRN —
NPyTupleObject. userData 21&45 PySys_AddAuditHook() 24k .

e 3.8 iA A

6.3 TRl

void Py_FatalError (const char *message)

& T e ABL FTEI— sl DH B RIEHERE . AL PATEMTER . R B 24 (ULEA I 2 W] 4
ARZENE ] Python fiPRE s 2 MBI AV TS DL BEMGE 5 BlAmer RASPEC ABIR A . 72 Unix b, 23
PR C AL abort () IR EARZIRER A core It

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

T 3.9 JAS RS T B0 bR LA B -

void Py_Exit (int status)
BB FRaE ABL B Y Fi R, X KW Hpy_FinalizeEx () X5 18 M AR C FE R 4L
exit (status). WPy FinalizeEx () iR, BHIRSK XA 120,
TE 3.6 A K AEAR TR of B e 2R R AN 2 TR 20

int Py_AtExit (void (*func)())

B T AUE ABL JEM— i py_FinalizeEx () JMIMTEBLRREL. 8 T BE R BCRF A AT SHEA
R IR ML fe2 AT ATEMF 32 G BB R UTEMDS, Py _AtExic () Kfi&E 05 KRIKHF, &
KRR -1 d e M3 BE R A S S A o A ME BB 2 2 B0 — K. i T Python (3
REAMTERTF LR B A58, PRIE Python APT NI func JHH] -

6.4 SRR

PyObject *PyImport_ImportModule (const char *name)

B #HegiR . B TRE ABL X & — X PyImport_Tmport () B%RS, BEH#EZ—1 const
char* YfENSEONAE Pyobject™*,

PyObject *PyImport_ImportModuleNoBlock (const char *name)
BeMhi: #a951 A . J&TRUE ABL REUR Py Import_ImportModule () HJ— B FFHIMA -
TE 3.3 WA AR T AP AR o) — SRR A I R B 2> S R K. {HUZ A Python 3.3 2, Bl 58 7E
REFF O NERC U N XA, B DA B R RA T E T2

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

Befa: #HagilA. FAMEE. S FINE Python s import_ () FRISEHMMI IR

AR 2 —A X B S AR B B 2 AR S LT, BURTE S AR IS Ul NULL 3 B — A
5 __dmport_ () KL, MR TR EHEE T D ZE SRR, BRIES S TN ES
) fromlist

FARNCKFRE BN A SE RIS G, 3R Py Import_ImportModule () ARHE.
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PyObject *PyImport_ImportModuleLevelObject (PyObject ¥*name, PyObject *globals, PyObject *locals,
PyObject *fromlist, int level)
B i #ag5lR. B TROE ABL g 37 ide. SA—MRE X T IR RAEB IS5 N E
Python B import__ (), PUNFME __import () BE BH T MLERAL.
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

1E 3.3 RAIA.
PyObject *PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals, PyObject
*fromlist, int level)
BEME: #Fey5 R . BT RaE ABL 5T PyImport_ImportModuleLevelObject (), {HEZRN
UTF-8 i i) “F4F R A2 Unicode X4 .

TE 3.3 AR RS T ANTHIESZ level Ry HTH .
PyObject *PyImport_Import (PyObject *name)

BeEME: #e93l A . BT RE ABL XA T4 “SAB TR MERZESED (2:38E
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

3k sPSXU F RO T e N
PyObject *PyImport_ReloadModule (PyObject *m)

B #agil A, BT RUE ABL B M, SR MR E R HE |, S SR I
JRJE NULL FFSEE— A5 (RO R SR S APHE) o

PyObject *PyImport_AddModuleObject (PyObject *name)

BEME: AT BT RUE ABL B 3.7 g2, BR B0 TR ARG TR . name ZHLH)
A PAN package .module, WIRAFAE modules UL SCH A% 7L, AIRAZ], Wa#—
BBHIE R HAE A S modules Uil PR MR IR [H] NULL H 35

i BEEREURN SR AR e AR RIE R Nk, RIS RS S AR S . T
HPyImport_ImportModule () BB NEEIELA G AL, name i -+ 55 AR E LR
R ARIEAE N R S0 ) 2

1E 3.3 fATNA.
PyObject *PyImport_AddModule (const char *name)

BEE: EASTIA . BT EAE ABL 2T PyImport_AddModuleObject (), {HHE4Fk K UTF-8
i (R E 45 ER T AN 42 Unicode X142 . object.

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

BwEfh: #Fegil M. B FIUE ABL 5 — ML FR (ATHEH package .module JBX) FI—4M
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, 7F sys.modules FRH RFEEVGIIBIHUE G, F S ARG A IME R R
MG RELT—FARAN O TREEEE R EDR TR EHIRN) RS

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

=K

WA name 10— NMEAH package .module WA RSB, WALAT A QI QG IR N 21

B,

HiEZFPyImport_ExecCodeModuleEx () MlPyImport_ExecCodeModuleWithPathnames ().
PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)

BEME: g5 A . B TRaE ABL BT PyImport_ExecCodeModule (), {HUIS: pathname ASH

NULL MBI R I __file  JEIMEMIE.

Z: L PyImport_ExecCodeModuleWithPathnames ().

PyObject *PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname, PyObject
*cpathname)
BEE: FegI A . B TEE ABL g 3.7 A, BT Py Import_ ExecCodeModul eEx (), {BANR
cpathname A"} NULL WIS WBOARRRAT R __cached  fH. TE=R% ET’ET@H% H—As
TE 3.3 BUAIA.

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

BEME: FHeg5A . & TEE ABL 2 TPy Import_ExecCodeModuleObject (), {H name, pathname
N cpathname “fj UTF-8 4utS () 45 ER . WIR pathname 451X 5 NULL N3A &2 B cpathname HiEWr
HETEE.
TE 3.2 JRUATIA.
TE 3.3 AR KA AR T qnst HAR ML T i 2 W < ff i imp . source_from_cache () KITHE R
#o

long PyImport_GetMagicNumber ()

J& T 1 ABL iR ] Python “FH5 Sl (R .pyc SCF) BUBERC. BUBERCR M 7E T 530 SO Ik
PO, F BN e . IR [e] -

TE 3.3 WA B A A H: RGO R -1

const char *PyImport_GetMagicTag ()

& THaE ABL 3% PEP 3147 %) Python 75 5 SC{4F 44 1R [0l BE AR AR F A7 . i ICAETE sys.
implementation.cache_tag FR{EAR N 2445 F R AR I R B0 SRR B

15 3.2 fATIA.

PyObject *PyImport_GetModuleDict ()

BEME: AT, BT RUE ABL IR TRERE R 7L (B sys . modules), HifHEREIXEH X
BB AL B

PyObject *PyImport_GetModule (PyObject ¥name)

BEE: Fegd A, /E,ﬂ% ABI g 3.8 paie. R4 EARRIE AR, AR 4 R 5 AR 5]
NULL RSB A . AR AT R 2 MO R IEINULL #uﬁ%&m
TE 3.7 JRATA.

PyObject *PyImport_GetImporter (PyObject *path)

BEME: Freg il A B TRE ABL R EEXF—A> sys.path/pkg.__path_ W15 H path & s
M5, AHEAM sys.path_importer cache TFHL AR, WIRE M AR A, Wk sys.
pach_hooks FL &I H 100 T NIEA o FH0E) PO None: 50
W& Ji path based finder FToIENZIAESH LB LS . 4572173 sys.path_importer_cache
Hro R [E] AR AR R BT
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int PyImport_ImportFrozenModuleObject (PyObject *name)

B THE ABL B 3.7 jiAe. N4 FRN name 1) E ARG TR ] 1, G013 R 1 2 55 )
R 1E 0, AR R MOGR 8] -1 HCE AR BRI G U T AR, i
MPpyImport_ImportModule (). (WHHRMAFA R — WRBREH S AM KRB ERE.)

e 3.3 A A
1634 A KRR file  J@MCRFATAERIR FICE.
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

T 301 A K AR By is_package FEIFMIBHUE G — M. XA TH size BNRMERY
8%

const struct _frozen *PyImport_FrozenModules
AR IR AR I — A frozen LR, PA—DFTA BN NULL BB RICRRREH .
RGN, BRI P R B8 =0 U AT AR ey sORSR B Sh S B i R 45
FHAE o

int PyImport_AppendInittab (const char *name, PyObject *(*initfunc)(void))
B FhEE ABL [ BUA B N BT RN — A . X @R Py Tmport_ExtendInittab () HYFEHER
B, WARTCEY RERNRM -1, BB al (61 44 5% name e, FHAE T BEL initfunc VFHTER—IK
ST AN RIS SR B M7EPy_Tnitialize () ZHIMA.

struct _inittab

TR Y BRI Kb A B A B S5 R IR ik A Python R ¥ T DA KFIX L6 25 1 4k 11 B 41
HPyImport ExtendInittab () Z5& I CATBERIIMNG N BAH . A% ZE ) 1A e A~ 18 53 4Ll

const char *name

BRZFR, F—A> ASCH Gy F1FH .
PyObject *(*init £unc)(void)

BERT N E TR SR BB ) A f R K

int PyImport_ExtendInittab (struct _inittab *newtab)

li1) PN B H RN I — 1 . newrab KU AT DA—AML 8 NULL fE N name PRI A HEEH,; K
A B T BE BN AFAE . IR ] 0 ol AR TC A0 e R0 AR P e YRR R m] -1, 2458
WG, REAS 23 Ta] AR IR IR AT AR R . IR IAEPy_Tnitialize () Z AT

A5 Python L Z Kk WIG4k, WPy Import_AppendInittab () B{\PyImport_ExtendInittab ()
WAHEARFIR Python HIAGALZ HiT T ] .
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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
ANEMFPBIRE, 55— Lo O] A O Bt . T 77 0 marshal B i) SCPF w20 A~ E il A
1%

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)

FF—~ Long BEEL value D\ marshal # X5 A file. iXFF HE A value W iR 32 SRR TLIRAHLAY
long RAF R/ . version $& B STAFRE A IRAS o

IRREL AT RER G, FEXMIE LN BB B R R Y. WM PyErr_Occurred () #ATHR .
void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)

J—A~ Python X4 value DA marshal 485 A file, version $8RH A& IR A o

PEBRET BRI, FEXAME DL T B P IR B DR AT . W PyEre_Occurred () #EATRIN .

PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)

B FagFl A . RE—AEE value [f) marshal TR TEAXBFETERRTG . version FEH SCAAE IR
R

PATF BB VR RO IR AL AT it 2 marshal A% 2
long PyMarshal_ReadLongFromFile (FILE *file)

MITTFH T U FILE> XA B AR A4~ C Long. (i BLeR U BEEHL 32 fEA9ME, TCigAAL
Tong REUIR/NIT

RARE GRS, SRR EE Y 55 (EOFError) Jfak[A -1,
int PyMarshal_ReadShortFromFile (FILE *file)

MITTFHFZEUY FILE* X A EE AR B —4~ C short., {ff FH LR BESEH 16 M7 M(E, g4
Ml short ZEAIK KNG

KARRRIN, FBREEE SR (EOFError) k[l -1,
PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Bea: #ag3l A, MITIFNT BT FILE> X A4 ATR [1]—4> Python X 4.
KA RE), BIREE 4R (EOFError, ValueError B TypeError) JfiR 5] NULL,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)

BE A Fey gl . WFTIHFH T3 e rILE* X MY 9 5k 38 i iR Bl — 4> Python X 5. AN [H]
FPyMarshal_ReadObjectFromFile (), WHEREBEBFATMNZCHIBREZHNSE, ATHEH
FESCA B R LA AT, PATE ST 5L 2 AT DATE AT i B _E B AR T A & B RO S 32—
AFAT o HA SR E N 2 PR SCAFSEEUE ] Py 28 7 w] (5 e =X

KAFARE, R EE S P R (EOFError, ValueError B TypeError) Hik[H NULL,

PyObject *PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
Bl #agilA. MWEETRE data 1 len 775 51 G DO Y AR R 1% [5]— > Python X 4% .
KRRy, BB M SE (EOFError, ValueError 8 TypeError) Hik [a] NULL,
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6.6 BTSHHMBELE

TERVEIR H CRY FERR LRI AR, XL e i Y. HERY(EEFIFEB] I extending-index .

X B R B HE AR W BT = 4>, PyvArg ParseTuple (), PyArg ParseTupleAndKeywords (), DA
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
FF i AR SRR ARG IO [ T RBISL, — RS 91 A X BTGl 3 0 5k 28 p S FLA
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 *
FREr. R “GEA” WIEN T BRI XTI Python XTEORE R, I IR 14 ar il
VRARTR B B A TR A -

N T B Goh K a] DAL/ fE A, SR PyBufferProcs.bf_releasebuffer FFE AN
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 )

i XFIE # #AA8E (s#. v# %§), % PY_SSIZE_T_CLEAN WI{EL & Python.h ZHilE L. 1
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.

ik XAFRBAFEAZ bytes-like objects. WIHRARARESZ A RGEFEARHRFEAN VAL C 45, B
fiff] os FIEREGPyUnicode FsConverter () VBN #10R%,
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15 3.5 A KRS PART, 24 Python “FAFH B TR AR null Ui M &5 K% TypeError .
s* (str or bytes-like object) [Py_buffer]
XANFRIRAWEREZ Unicode X RMHEZRFI RS . B ABAMNERMERN Py _burfer G5HIKIE.
XRERA C PR AT REAL Sk AR NUL 745, Unicode X 4@ "ut £-8" i bl C FAFH
s# (str, read-only bytes-like object) [const char *, Py ssize t]
B s*, RAETERHE T — M o207 Ko SERAFEEM A C AR, S— 2481 C FArHn
e, BB AR AR ZEAFER AT RE A SR AR 275 . Unicode XFR M "ut £-8" il ik ss
il CFAFER
z (str or None) [const char *]

5 s ZfBl, {H Python X} Gt e None, FERXFMELLT, C f5FHiE N NULL,

z* (str, bytes-like object or None) [Py_buffer]
5 s* 2401, 18 Python XT R A] §8 > None , FTEXFHEIL T, Py _buffer G5fJM) buf il F % & AN NULL,

z# (str, read-only bytes-like object 8% None) [const char *, Py _ssize t]
5 s# 2L, {H Python Xt th [ N None, FERXFEILT, C FifHBE N NULL,

y (read-only bytes-like object) [const char *]
AR A LD RPN G — DR 15 09 PR C $55F; BAEESZ Unicode X4, 77
ZEmp XA AL SR AR S 5975 MR EXARINES, FF2T1% valueError 5. exception is raised.

TE 3.5 A KRR DART, M2 nh KAl 2] Tk AR null F795225] % 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 *]
IO Python Xf 3N bytes X4, AN IEATALAT 4. A1RAZ X LA N bytes X RN £ 5] %k
TypeError, CAEWAHFEIN Pyobject*,

Y (bytearray) [PyByteArrayObject *]
%K Python X RN bytearray MR, AT . WRZEN LN bytearray X4 N4
5| % TypeError., CAFRWM AT Pyobject*,

u (str) [const Py_UNICODE *]
Ff—A~ Python Unicode XJ 42 % Ak i 4 ] — A~ PAZS 2 11 1) Unicode A4 2% i X [ F8 5. AR AN —
A~Py_UNICODE fg4t 28 By hk, 76k T — 48 0 E L A7AE R Unicode Zeih XI55, THHE —
ANPy_ UNTCODE ZERUYFAF 58 FE B T 2 e i (16 7B 32 fi). Python SFAFHR AR BEAL Bk A
() null FCRS s AR, 51%&—> valueError 4.
1 3.5 WA KRR TE: AT, 24 Python “FAFH IS F] T ARY null Y & 51% TypeError .

Mo33 R A W, RAE 302 i R B X 2 IH R Py _UNTCODE APL i i #%
$PyUnicode AsWideCharString().

u# (str) [const Py_UNICODE *, Py ssize t]
u AR, FEA C A&, H— 8451 —1 Unicode FHRZAEX, B2 EMKE. BEAlF
null LA 5,

M3.3 HUE AN B WE R, fFAE 302 P R X2 IH R A lpy_unTcopE APL; 3 iT 7%
ZPyUnicode_AsWideCharString().

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

M3.3 HUE A B, FAE 302 P R X2 I3 RAE lpy_unTcopE APL; 3 iT #%
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,

M33 R A #EWC ], REAE 3.2 R R BR X 2 IH MR iy _unTCcOoDE APL i i B8
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* (R[5 bytes-like object) [Py_buffer]
XA FRIR AL ZATAT LI A X DS B ER M Py buffer Z5HIRME. ZopIX
FREATERRARY null 57470 24 Geh XA 58 [ I T TR B i PyBuf fer_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 () S BE— A RUER/NZM X, K gt J5 i Bt s LKA G2k K HAE
“buffer 5| XA IR WAE 2 ). PR #A SUELE RN ISR Pyitem_Free () FREIRE LM TLHI %
X,

et (str,bytes or bytearray) [const char *encoding, char **buffer]

Hes MlE, BT AMERESEAR TG Mk, BERREANSEOEmMID)EH T8,

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

PR *buffer $517) NULL $55t, R ECRE 73 LA &5 R/ g X, R i i B5cah 52 1 2 i b I, 9%
& *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,

AEX AT, *buffer_length YA E R ikt Je 45 FE A NUL BEHE AL .

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¥x
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]
- Python & E#44 8 C short int.,

H (int) [unsigned short int]
4 Python B2 A48 C unsigned short int, AFEfTES BT
i (int) [int]
- Python #5648 C int,
I (int) [unsigned int]
Ff Python B4}y C unsigned int, AT HIAGA .
1 (int) [long int]
- Python #5545 C long int.
k (int) [unsigned long]
Ff Python B4 4y C unsigned long, AyEATHR A .
L (int) [long long]
¥ Python B %4455 C long long.
K (int) [unsigned long long]
¥ Python E&H5%40: >k C:Ciexpr:’unsigned long-long’, AT G2 .

n (int) [Py_ssize t]
¥f—A~ Python BAIELAk i —/~ C Py_ssize_ t Python JGRK/NJEHL,

c (bytes ¥ bytearray KJi¥ 4 1) [char]
Ff—A> Python FHTRAL, 41— KK 1 1Y bytes B bytearray X4, il C char .

16 3.3 AR K AASH: fuif bytearray EMHIMR.

C (str KJ¥M 1) [int]

5 Python 4, W AMKIEN 1 ) stx AR, BB C ine.
f (float) [float]

Ff—> Python J# i B4 C float,
d (float) [double]

¥—A~ Python ¥ S 854k C double.,

D (complex) [Py_complex]
Ff—~ Python K HE A LAV Jil—A> C Py_complex Python S 257,
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HipxtR

O (object) [PyObject *]
¢ Python X4 (CRZEALATHAR) FEAHE]—A> CRIRIRE . XFE C R2)7 it RER I B L PR B i i X 42
XTI Hstrong reference AR (RS HITTECR M) . FE6EIIFEEHRA N NULL.,

0! (object) [typeobject, PyObject *]
HF—> Python XFRIFA—A C XL 485 XEMT 0, (HEEZMA C 24 25—~/ Python JEAUX}
ZEHAE, SRR R AR C A2 R GRALR Pyobject*), MR Python TG AHA BT BRI
%ﬂ, JH\[J%E'IZQ TypeError,

0& (object) [converter, anything)
It converter FRELKF Python Xk C A8 . XFEMNANSE: F— D2, FoE2CAR
(ERRA) bl 8l void*. 23 B BUKIKIE AR :

[status = converter (object, address); ]

A object 2 {565 1¥) Python X151 address W14 PyArg_Parse* PRELM) void* . iR [H 1 status
J7 24 DA 1 AR T DA O FUFRILH ARG LRI, converter _REIN 2475 | K S FF-iL address
N BRFFARAE BOIRES

N4 converter 3R] Py _CLEANUP_SUPPORTED , NIWIRSHMNT i AR M, B ] RE S FR U I Z R %L,
M 5 e g A ML R E A B AT AR N A . ZESE N, object 8RN NULL 5 [HIL, %S5
Foh NULL ; H b, % ESEE N NULL , L, %S ECRN NULL  (UWHR{E) A NULL address ({5 iR
JRMEIY R AR AR ]
JE 3.1 fRAS K A AR Py_CLEANUP_SUPPORTED #{ N,

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 &
=

/o

1E 3.3 UANNA.
(items) (tuple) [matching-items]
XG0T H2 Python 3, BRKBEAE items g ATCI R . C SERUNT I, items Hrdg— ST
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

1E 3.3 A

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

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

TE 3.6 fRAS KA AR RN T positional-only parameters B 32 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.

TE 3.2 JRASTA.

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, ...)
BEME: #Hag51 R . BT ABL BT PyArg_Parser sEUGRIIEZ WA TR E I —4
(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 *]

W Tut o8 ATPERASLERY C SEAFER BN N Python str XH4. WIS C AR iSE 4 NULL,
N {# H None,

s# (str 5 None) [const char *, Py ssize_ t]
MO e £ G C AR LR BRI Python stx AP, I C P NOLL,
WK B2 20, FF3& 7] 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]

X SRF C FAFHR S LA BERL AR —> Python X4 . W% C FAFHR 454N NULL, JU3&[A] None.
z (str or None) [const char *]

s —FE,

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

M s# —FE.
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u (str) [const wchar_t *]
25 - ) wehar_t [y Unicode (UTF-16 5§, UCS-4) #4280 X 444 Python Unicode %42, 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
P XFREA NULL, WK BERF9E 288, IR ] None,
U (str g None) [const char *]
s —H.
U# (str 1§ None) [const char *, Py ssize t]
s —F.
i (int) [int]
PF—AHEA C int #4f k) Python BN 4.
b (int) [char]
Fq—A~FA C char #40° Python BEENT 4
h (int) [short int]
PF—AHA C short int §%4e2ly Python A4 .
1 (int) [long int]
F5—4> C long int ¥4l Python BEHXF 4.

B (int) [unsigned char]
B—4~ Cunsigned char ¥4’ Python BEE0 4 .

H (int) [unsigned short int]
f—4> Cunsigned short int ${ft>ly Python FEE T4,

I (int) [unsigned int]
—4~ Cunsigned int %4> Python BEN 4 .

k (int) [unsigned long]
f—A4~ Cunsigned long ¥4l Python BEEN4 .

L (int) [long long]
F—4~ C long long 4tk Python FEEX 4

K (int) [unsigned long long]
f—4~ Cunsigned long long ¥{ft>}y Python FEE T4 .

n (int) [Py_ssize t]
Ff—A~ C Py_ssize t HBIFEAL ) Python FEAL,
c (bytes KJi¥h 1) [char]
g5 MREHAT A C int HHAKIER | ) Python bytes X4,
C(str KJEHh 1) [int]
FF—MRERADFERFN C int G AEN 1#) Python str X4 .
d (float) [double]
J§—A~ C double #4i°A Python 7 S %K.
f (float) [float]
F— C float %l Python 12 5%k,
D (complex) [Py_complex *]
B4~ C Py_complex AR LEMH AL A Python AL,
O (object) [PyObject *]
JR AN B A% 56—~ Python ¥ 52, (H N H AN —ANHr Wsirong reference (RIS A THECIN—). N
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%%A%ﬂ%m*ANML%% W%1%Lmlﬁ?iﬁﬁﬁ%ﬂmﬁﬂT?m#mﬁT#
o P, Py Buildvalue () ¥fik[a] NULL HALXGI K FH. MRHKRGI KT, WaRE
SystemError,

S (object) [PyObject *]
Ao M.

N (object) [PyObject *]
5 o tHE, HERSBIERIsmrong reference. QNHXT G2 17 FH S50 3= b B0 S A8 s R A
R M ERHR A AL .

O& (object) [converter, anything]

Wit converter bR anything 5454y Python X452, % R BUCAE W I B AT anything (B Y24 2%
void*) fERHSEOIF H IR Bl —A~" Fifh” Python X§4¢, B35 QA A& AE A 1R W3R W] NULL,

(items) (tuple) [matching-items]

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

[items] (list) [HIDCHIILE]
Ff—A> C A H T 5548 1 Python F1| I LRIFAH [ ) T2 k=

{items} (dict) [HIRMILHE]
P~ C AR B P H A0 i Python “FMlL . AF—XFIELEN) C AR BXHE A — DI EHA T A, 2 5I1E
Ry AR -

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

BEME: #He93l A . BT iE ABL fllpy_Buildvalue () M, SR E#EZ—A va_list JER S0
AR SR,

6.7 FHBREMRSEN(t

FH T ECE A5 RS AL A 52 4 S 1) R
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

& T RE ABL ARIEAKNFATFEE formar FIEANSEL, i th B size N7 E] stro 2 W, Unix F-H} 0
snprintf(3),

int PyOS_vsnprint£ (char *str, size_t size, const char *format, va_list va)

& T FasE ABL ARYERS N FEAFEE formar A =S50 3 va, KA size NF15%8] soro 20, Unix F
Wi vsnprintf (3).

PyOS_snprintf () MPyOS_vsnprintf () 3% CHpUEEREL snprint £ () fl vsnprintf () . ‘EfI1H
H = SRR I T 00 R B — AT, TARE C B BB AR

WAL ERAWIR str[size-1] FEIRMIBHEA R "\0 "« BENINAT AR size 737 (RFEAR R \O! ) |
stro P ERERHEREOR str != NULL,size > 0, format != NULL H size < INT_MAX. iy e

%ﬁﬁfﬂ%%@?ﬁ%@%‘{*gﬁd\% C99n = snprintf (NULL, 0, ...) WM.
BB IR ME (rv ) Y4 BRDATR R AR

o« M0 <= rv < size B}, HHFBENEIIIE v NFERHFBAR sir REFERRE strirv] (LEH
"\O" FH),

o M rv >= size i}, HyHEEHAWENIIEHEE ANHAE rv + 1 FHEH R AR RIh T, EIL
TSR strisize—-1] 2 '\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 AN

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

K Fryos_strtoul (), {HLER HEHFRE—4 Long {HfI A& LONG_MAX,
71 # Unix 5§80 strtol (3).
TE 3.2 JRASTA.

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 AT
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 A
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

W& Py TypeObject . tp_hash il .
type Py_hash_t

WA EEI . RS RR

1E 3.2 IRA A
type Py_uhash_t

WA ERI: TSR

e 3.2 iRAS 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
1E 3.4 A A
PyHash_FuncDef *PyHash_GetFuncDef (void)
S W
PEP 456 ” 424 H ] HAR I A0
1E 3.4 AT
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6.9 &5

PyObject *PyEval_GetBuiltins (void)

B NG5 R . BT RE ABL R [ 24 H AT I AR R L, AR Y mSOA WUEAE AT
U352 ] 2R AR 5 F) AR A

PyObject *PyEval_GetLocals (void)

BEME: A TIA . BT RUE ABL SRS FIHA T R AR S I, RO A AT Y it 3k
[H] NULL,

PyObject *PyEval_GetGlobals (void)

BEE: AR . BT RUE ABL IR PRY AT 4 R 8 B, RS Y AT R i
[f] NULL,

PyFrameObject *PyEval_GetFrame (void)
REME: HENAFIA . BT RUE ABL IR WY FTARRRIRAS R, AR B 24 BT AT A MR Ml NULL,
i &R 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)

& T 152 ABL IRYE func FUZEBLR BIHIATFAFER o IR [BI{EETE RS /#9707, ” constructor”, ” instance”
F1” object”, HPyEval_ GetFuncName () HIZ5HER:, ZERGE func BIHEE.

6.10 {RARtLeS M EIFTIEE

int PyCodec_Register (PyObject *search_function)
& FHEE ABL FEI—NB ) G AR A A4 2R R 4
VERNHHP M, AR encodings WHARMA, WasMEAE, AFIRETERREBI LR P IHA
HAES — 1
int PyCodec_Unregister (PyObject *search_function)
B T IEE ABL B 3.10 paAe. R — ISR R R EOTHH SR GAE . RIS E R AR 0T
W, AR T BT SR ] 00 HET IS | A —A S HE R A -1,
1E 3.10 AT
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)
BEME: #a971 R . BT RUE ABL 2 B RS de B A it APL,

object ffi i i errors fT € X W EEIRAL IR I VEAL 25 5E encoding W4t en k%N . errors W] PAK NULL FEon{#i
A s B SCRIERA DT IR . AR B i s 25| K% LookupError.
PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)

BEMA: #egil A BT RE ABL iz UGS AR E A RIS 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

TERHI B, encoding “FAFH WA HIHFAIN /NG FRIE I, X AT AL 2R 2 A A S B B0

RANGABUR. WARARR BT gL AS , WIKFE KeyError JfiR[A] NULL.
PyObject *PyCodec_Encoder (const char *encoding)
BwEME: #elA . BT EUE ABL SHZENR encoding FR— it di BRI £ -
PyObject *PyCodec_Decoder (const char *encoding)
BwEME: #e97l A . BT EUE ABL SHZENR encoding FRU— A 25 EREL .
PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
BEME: #Fey A . BT EaE ABL N ER] encoding $EL—> IncrementalEncoder X4,
PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
BEME: #Fey A, BT EE ABL NS ER) encoding $EL—> IncrementalDecoder X4,
PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
BEME: A7l A. B TERE ABL SHEER encoding FRHL—A> StreanReader T.J H%{.
PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
BEME: #ag5 A . BT RE ABL R ER) encoding 3KEL—1~ StreamWriter T.J BRAL.

6.10.2 FF Unicode %migsEiBIEFRY MR API

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

& T HEE ABL FEZ55E 1) name 2 NN DAL BR M1 R 4L error. 2 1 R EICRAE — IS i 2] g
VG R 1 A5 TC YR RS 1 T BRI H name $45 72 M encode/decode pR B0 I 11 error 1 21} % 4
F R e AT ] o

Z | O K K & ¥ % — 4 UnicodeEncodeError, UnicodeDecodeError &
UnicodeTranslateError W SEBIVE N A S8, H b 4385 X T ) 8745 50715 7 51 J H
TEFRIG A ARG R (S Unicode 5+ 31 % 1 BRI B R EGHE ) o 181 s Eub s |
R ENSE, B0E R B — ML EA T8 SA N7 5 i — oo, PAR— D FRnmfs sy,

RBAR I I AE A 2 LRI G B/ R B
SR E] O, SRR ] -1,

PyObject *PyCodec_LookupError (const char *name)

BEME: #ay 5 A . BT E ABL BITE name 2 T MRS RAL BRI H R . A WA T AR A

NULL, FEMCHEDL R R M0 strict” 64 e Ad PR 01 pR 45
PyObject *PyCodec_StrictErrors (PyObject *exc)

BEME: 184 NULL. J&FHiE ABL 5% exc VER 5
PyObject *PyCodec_IgnoreErrors (PyObject *exc)

BEME: #reg7l A . BT EUE ABL 20 unicode iR, Bl iRAYHEIA
PyObject *PyCodec_ReplaceErrors (PyObject *exc)

Bea: a9l A, BT RUE ABL 1] 2 B0 U+FFFD B4 unicode Zift 5% .
PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)

B #reg7l A . BT EUE ABL 1] XML 455 | 846 unicode Hifl e it .
PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)

B #egl A . BT EUE ABL T RORHLEE A (\x, \u Hl \U) 4 unicode Hh 4 .

6.10. ZmAREDEREM S3IHThRE
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PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
Wi #agl A, B TEUE ABL A 3.7 Az [ \N{. ..} % UFFE 6 unicode it it
1E 3.5 AN
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MERE

AT EAL Python X4 RCH, T A, s Z KM RAT (A0, BRI, spif
FIRAL) . YIRS RED AT, B4 A Python 5.

XL R R AN AT B TR IE WAL AT B 0, In— B Ry List_New () A, (HH ARG H 3%
F R — Lk NULL B

7.1 HRMY

PyObject *Py_NotImplemented
NotImplemented BB, MITHRICHARIEA X 4 E R G LI.
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)
FTEIX SR o B30 fpo RIS IRIA] -1, flags ZECHM T8 R E AT BIE . H B ME— SCRRRY 200
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

ik fEVH __getattr_ () fl__getattribute_ () HIEWTEZER R E R 20 . AHBE
WA TAE M AR AN T JEMH PyObject_GetAttr ().

89



The Python/C API, X1THa# 3.11.14

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
J& FFaE ABL X 5Pyobject_HasAttr () F[E], 1B attr_name #3585~ const char* UTF-8 #gfY
WFATER, MR PyObject*,

ik FEWMH __getattr_ () fl __getattribute_ () FIEARBIETER@IGHS st X %
A I S R R 2 W . AR T M A AL R, i PyObject_GetAttrString ().

PyObject *PyObject_GetAttr (PyObject *0, PyObject *attr_name)
BEME: #9571 R . BT RE ABL MXR o LA attr_name W@ . SRR EPE(E, RIBNR
[A] NULL. XAH24F Python #£iAx o.attr_name,

PyObject *PyObject_GetAttrString (PyObject *o, const char *attr_name)
BEME: #He95R . BT ABL X 5Pyobject_GetAttr () #E, 18 attr_name #{355E 5 const
char* UTF-8 #gi ) F37E, MAE PyObject*,

PyObject *PyObject_GenericGetAttr (PyObject *o, PyObject *name)
BwEE: #reg il R. BT iRE ABL AR R CR B, T AR R tp_getattro 1
o BTERT T (GLTX2M MRO H1) BRI HIASF, FHFAENFRH _ dict_ AR
JEVE. IEAN descriptors firid, BERARFTILE T LB B, MAEBIRHASF MR ILSE . R0 2 il &
AttributeError .,

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
B T 1EE ABL KRG 0 44N attr_name WIJEVEMETCN v o RN K IR 0] 15 EHIRERIE O .
X AH 4T Python 154] o.attr_name = v,
WA v o NULL, YRR R . AT M EEE NS Pyobject_Delattr (), {HHMEEA
BB .

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *Vv)
J& F i ABL X 5Pyobject_SetAttr () A, 1B attr_name #1555 const char* UTF-8 #ift
PFATE, AR PyObject*,
WER v Ry NULL, ZEMeR i, (HRIIREC Mk pyobject_DelAttrString ().

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
& T HE ABL MR JE R E A MR KA, T HMARBIN R tp_setattro i, BEIERMFHH
(LT XRA MRO ) EEAREURA A RS, ASRERE], LR AR SC B s p B B s B B M s T . 15
W, ZJEPERFEX S dict  FPICESNER. WRAEhRRR] 0, HNKES] % AttributeError
#ﬁ@ -1 o

int PyObject_DelAttr (PyObject *0, PyObject *attr_name)
WIEEXT 4 0 W44 M attr_name W)@ . JRMEHEE -1, XAH24TF Python i54] del o.attr_name.

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
X 5pPyobject_DelAttr () #[El, 1H attr_name ¥i$5E N const char* UTF-8 @i Srp, miA
£ PyObject*,

PyObject *PyObject_GenericGetDict (PyObject *o, void *context)
BEME: #ey3A . B TFRaE ABL B 310 g2, _ dict_ IIARFISREUE B — RS2,
AT
I PR FIGA W] BE VR T ASKEORT G2 0 1) __dict__o MR BRI 1% A NULL {EH context. T 1 pR %K
FIRETR 2N F A TENAE, FrAEDT AR R B Pyobject GetAttr () AIRER T NEAL.
MR, FFIR[E] NULL FF3eE— A5 .
1 3.3 JRATIA.
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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
1E 3.3 JRATIA.
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)
BwEMA: #Hagil . BT AE ABL (I opid 487 B4R LB of 1 02 BIfH, #HAE NPy 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.

i QR ol Ml o2 Z[F—PXG, PyObject_RichCompareBool () Rt NPy _EO0 RN 1 H KPy NE
RIE 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)

B #a951 A . BT RE ABL THREXIS o AT L. IR Bl FAF R, SRIHT R [F] NULL,
X4 F Python #iA3 repr (o) . HINE MK repr () .

TE 3.4 JAS RS bR BOAE 3 — RIS , AR R A S B 3R 3 0 57
PyObject *PyObject_ASCII (PyObject *0)

B fE: #ay il M. & TRE ABL 5Pyobject_Repr () —F, THEMNE o WFMAFEL, H
fEPyObject_Repr () IREFEAFE R A \x. \u 8 \U 5% XJE ASCII E4F. X ¥4 m— PR MUT
Python 2 H1liPyObject_Repr () IR FAFE . HNERE ascii () HH.

PyObject *PyObject_Str (PyObject *0)

Befa: #a950 8. BT RUE ABL ITRXG o PR IE . IR [ P AR, RIMmTR [a] NULL.
XA T Python £k str (o) o HINEKE str O A, Ftth print () AR

TE 3.4 WA S AT R BORAE A & — IR, T ARG ORAS 2 B 25 7 05 3l i 5
PyObject *PyObiject_Bytes (PyObject *0)

BEME: #ag 51 A . T RUE ABL RS o WFIER . KIMEHR B NULL, B i E—A> 5y
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 ERR)oedl) KRB —
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, WS derived J2 cls B 12, IBATMIE 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)
& T RUE ABL THEIFIRIEIR R A 0o RIMIIRIE] -1, 3XAH 24T Python %A hash (o) .
AE 3.2 AR B AT AR IR [0 2680 Py _hash_t. g — P K/INGPy_ssize t MIFRIAFFZ L.
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)

BwEME: #agil A, BT iE ABL 24 o R4 NULL B, 2R [E— D544 0 E’J%‘éﬁ%ﬁﬁfhﬂﬁ%’iﬁiﬁ%o
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 JRA A

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

B E: Feg5l A, B TEE ABL IRBIBIXT S key XY o JUE, SAER AR ] NULL, X &[T
Python #%iA5 o [key] .
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int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)

2 FRaE ABL 95 key MU BIME v RIGHIT | & SE IR E -1 BIhEfRE 0. XAH24 T Python 15
flolkeyl = vo IZMEEL REME v 5] HTTEL

int PyObject_DelItem (PyObject *o, PyObject *key)
B FRIE ABL MR o HREERXT G key MG, RIGIHZ M) -1, XAH4T Python #41) del o[key].
PyObject *PyObject_Dir (PyObject *0)

BEME: #ag il A. BT RUE ABL 24T Python ik dir (o) > B[~ (W] 7£) Gx5
SHIFAERIIR, QR FIR R NULL. QRSECH NULL, Jfe] Python f dix (), JFUJ\_IEIJ:[IH'J
locals 4475 X ISR A G S PATHESL . R [E] NULL, 1E|PyErr Occurred()v{ 3% false,

PyObject *PyObject_GetIter (PyObject ¥0)

Befa: #agsl A, BT EUE ABL S5 T Python FikiX iter (o) o« NRRSHRI]—HHYEN L,
WA R E Z e — R, WHR XG5 . ﬂﬂ%XT%’%Tﬁa%)j‘i R, 2591% TypeError , ik

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

WL #ag il A. B FEaE ABL g 310 R Ae. % [H T Python ik aiter (o). % —
AsynclIterable X4, H NIHR[E—A AsyncIterator. MR FIMZE—DFEAR, HUR
ZHE—A> AsyncIterator, YR E &, MR G AR IEN, 451K TypeError, ikl
NULL,

1E 3.10 AT
7.2 i A
CPython S RHWTRCRFIMTAF L : 1p_call FIS R

7.2.1 tp_call {ipiY

W tp_call MRRYEHIFZ AN . A48

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

—MNHHARH N ICHBRRMESE, H—A dict TR KEFSE, ELT Python LS ()
callable (* args, **kwargs) . args® so M T (W REA S, 2ERA A=), 2R
BH REF AR, *hkwargs® ST VAt *NULL,

AL EAE *tp_call* ffif]: tp_new fltp_init WikFEEHESEL.
B —%, Wl Pyobject_call () siEHABRE A APL,

7.2.2 Vectorcall {#piX

£ 3.9 BATA.
vectorcall HrUZTE PEP 590 #5 | A, B2 (I i s O A R f s«

VERZREN], G wTE A2 5 SCRF vectorcall, CPython 2% 5 {1 ] T IR TR A o SR1, X FHEAZE— AR E -
IAh, —SSE =Y R A p_call (MR Pyobject_call (). B, —A3HF vectorcall 2
WASEM tp_call. WAL, JERMERIBERRPIM, RTINS AT T AR AU AR R A M TR 2R tp_call
WHE NPyVectorcall_call (). {HE—EHE:
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Eih: 3 Vectorcall 928 L SE LA M FTE L) tp_call,

2R —NFEHY vectorcall L *tp_call* 12, SR AZSLEE vectorcall . U1, AnSRPER H & 75 A S H LR args
JLAAN kwargs dict, HFA S vectorcall 5EH & L.

KA PAE I B Py _TPFLAGS HAVE_VECTORCALL )j*“ﬁ%htp vectorcall_offset W NI GEMIE
H vectorcallfunc BT B A% K S5 vectorcall ¥ X & —ANFR B A DA T %44 1 sRER ) F

typedef PyObject *(*wectorcallfunc)(PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwnames)

o callable }Z 5 IR 5 .

o args A CIEBAL, MBS ER)G Y
KETFSRWE. WRBASE, XAMEAT AR NULL .

o nargsf QLA SEIBCR I LT HERY
PY VECTORCALI_ARGUMENTS_OFFSET Jiihr. TEM nargsf RGN ES M EREE, F
HPyVectorcall NARGS ().,

o kwnames &40 & Wi AT R HE = A RRIT 4l .
Fh)inil, g kwargs I, XY TR FAFER (st B TRMSEHD, FH HEMBH
ME—1 . SRS KEFSE, R4 kwnames WA NULL %5 .

PY_VECTORCALL_ARGUMENTS_OFFSET

WISRAE vectorcall [¥) nargsf ZEUHBCE T AR, T AR V058 P 2 I s 5 i args 1 B9ME. A,
args IRV ISE L (N2 0). B UHIER 2 Biif )R args | E’Jﬁ

X FPyObject_VectorcallMethod () , EXPMFRERIASZEIKRE args[0] AJRENAS T,

How 98 B o7 fg LR A8 OF %4 4 B N 7F) X REOfi, wk M o Off
M PY_VECTORCALL_ARGUMENTS_OFFSET, iX MR fo V5 i W 45 & 7 ¥ 2 2509 nl ) A % 4 3k
R TRTE G R R RE— N INFE T 3K 11 self 240 .

TE 3.8 AT
WA LT Vectorcall WX %, il M B Acall APE b B, 5E 5 A W R X 5 — B

PyObject_Vectorcall () B AR .

& 1 7£ CPython 3.8 H, vectorcall AP I #H 3 ¥ pR £ B & DA A FF 3k F & 4k 19 4% FR 42 fit:
_PyObject_Vectorcall, _Py TPFLAGS_HAVE_VECTORCALL, _PyObject_VectorcallMethod,
_PyVectorcall Function, _PyObject_CallOneArg, _PyObject_CallMethodNoArgs,
_PyObject_CallMethodOneArgoJikﬁ[‘7PyObject_VectorcallDict [/‘/{_PyObject_FastCallDict

g Frie it IHAARAIIROE SONAN T LRI 24 R 3144 o

e LR EiAL
A tp_call W, W E A 2 4H 0iE Ja: CPython Xf T i il mp_call #E 47 9 W ] & il
Py _EnterRecursiveCall () MlPy_LeaveRecursiveCall ().

HPRUERCR, X AGE 6 vectorcall (138 il - B I 75 7 5 28I .24 66 1] Py_EnterRecursiveCall il

Py_LeaveRecursiveCall ,
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Vectorcall 3235 API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)

28 5E—A> vectorcall nargsf 552, IRPISHINLRECR . H B4R T

[(nyssizeft) (nargsf & ~PY _VECTORCALL_ARGUMENTS_OFFSET)

SR, WA PyVectorcall NARGS PRERDAERERY RE.

TE 3.8 JRASTA.

vectorcallfunc PyVectorcall_Function (PyObject *op)

AR *op* AN S HF vectorcall Pl (B4R PN RAUR S04, B2 g R BRSO 4% ), & 1] *NULL*,
AW, AR EIFFA#AE *op* HiY) vectorcall BEHEEF . XA PRAM A A 57

XTERE T op B L FF vectorcall Bf 5 AL, B PAIE 4 # PyVectorcall Function (op) !=

NULL 332,
TE 3.9 AT A

PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
PR * IR * vectorcall func, HAE SRR KT SE BIATTHT dict XX 45 H .

XL B M T Atp_call A2 H T tp_call M 3L #.

APy TPFLAGS_HAVE_VECTORCALL JEFrH HEWASHIES tp_call,

1E 3.8 fATIA.

7.2.3 FRAYER API

B A&

A ZABRET P KA Python X5 o 4R B S RF H S B AG U8 6 5 0T SCRF BBl 7] LA tp_call
uf{ vectorcall, y \ R AT AEDHIIEATHESL . TREHE— & SR P IA IO RcAs XY e A

TRELTAHRIIEE: WSSO A TR (E S

BREL callable -- ATiAAXF& args kwargs
PyObject_Call () PyObject * JGEH dict/NULL
PyObject_CallNoArgs () PyObject * - ---
PyObject_CallOneArqg () PyObject * 1445 —
PyObject_CallObject () PyObject * JGZH/NULL -
PyObject_CallFunction () PyObject * format ---
PyObject_CallMethod () X% + char* format =
PyObject_CallFunctionObjArgs () PyObject * CIESE 23 -
PyObject_CallMethodObjArgs () X% + 2R GIREE 24 =
PyObject_CallMethodNoArgs () X4 + 4% - =
PyObject_CallMethodOneArqg () X + &) 112 ==
PyObject_Vectorcall () PyObject * vectorcall vectorcall
PyObject_VectorcallDict () PyObject * vectorcall dict/NULL
PyObject_VectorcallMethod () S+ R vectorcall vectorcall

PyObject *PyObiject_Call (PyObject *callable, PyObject *args, PyObject ¥*kwargs)

B #ag5l R . BT UE ABL Al AT Python X5 callable, [ffay thocdl args B4 i
SR, PASh T AL kwargs P ) KRBT SR

7.2. AR
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args WA N NULL; WRAHESHOHE N —D2ocl. WEPRABIERE TS, W kwargs 7T PAK
NULL,

IR [ 55 ARG A S IR 8] NULL.
XEEMT Python 3K, callable (*args, **kwargs).

PyObject *PyObject_CallNoArgs (PyObject *callable)
BEME: #eg7l A . BT EUE ABL g 3.10 2. Y81 —ASFT Y Python X 42 callable F+ A M AL 2
K. KRS R Python [ IR G i A R0

SRR IS5 AR WOl — A~ i & [l NULL,
TE 3.9 RAIA.
PyObject *PyObject_CallOneArg (PyObject *callable, PyObject *arg)

B #Heg3l A . AT ) Python XF4: callable It a 15 1 1 MNMLE S arg %A K

IR IS5, AR WOl — A i IRz ] NULL.
1E 3.9 BATA.
PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)

B #rey 5 A . BT ROE ABL P —A AR B Python XF42 callable, 45 thoC4 args r2s i)
SR WRAREENSHL, W args ATLASH NULL.,

IR [ 55 ARG — A S5 R 8] NULL.
XEEMT Python FikH callable (*args) .

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

BwEME: Fegil A . BT RGE ABL JEH-—A~0]JH H 9 Python X} 42 callable, Fff5 Al AR KR C 240, iX
W C MMM Py_Buildvalue () WASHIAS R FAFER AR . format W DAH NULL, FniEA AT
OE2 /8

SRR IS5, AER ORIt — A~ 5 5 9 3R (8] NULL,
XA T Python F3Ax callable (*args) .
THEBWRIRREA Pyobject* 24, Wpyobject CallFunctionObjArgs () jeH PRHERLESE.
TE 3.4 WU K AEAR T : 5XAS format RBLE M char * B,
PyObject *PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)

BEE: #e95| A . BT RUE ABL W obj XTG4 8 name ) 53R IR T AR BRI C S5k, X488 C
SR Py _BuildvValue () #&AFERFHR R I 2428 —A~ITd.

R AT LA NULL | Fm RARBUEATSAL

IR I EE 5, AR WO — A S IRk [l NULL.

X H Python #ik= obj.name (argl, arg2, ...) 22—,

HHBARIR LA Pyobject* B4, mUPyObject CallMethodObjArgs () j& B,
T 3.4 A K& 4 A5 85 The types of name and format were changed from char *.

PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)

Bl #ay3l A . BT iE ABL JEH—A> Python n[HIXIR callable, [ty n] 2248 Pyobject*
S XESHOAERRTES RIS BEIF A NULL 255 .

BRI S5 7 2 MRl 4 — A S5 9% [B] NULL .
XA Python F3k% callable (argl, arg2, ...) B—FEH.
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PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
BEME: #ag5 M. & T iEE ABL JH ] Python XF 4R obj Hi)—AT7, HAIr k& Fkh name 111 Python
FAFER R . BRI AR Pyobject* S M . XEESHPATELEIESHIE N
FAUEIF DA NULL 2
IR IS5, AR WOl — > S IRk ] NULL.

PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
A Python X¥4 obj Wi — AT IR AMPAL S8, HAI7 ik PRl name #1) Python “FAFHI X 5
i
IR IS5 AR MOl — A~ S & ] NULL,
1E 3.9 IRA A

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

1?;; Eython XR obj HH)—ATEIF P AN LB S EL arg, HH Ik PRI name Hi1) Python 45 Hi
X‘ éu Hj °

SRR IG5 ARSI — A F R[] NULL .
1E 3.9 BATA.

PyObject *PyObiject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kwnames)

V8 H — >0l 8 H i) Python X4 callable, 47 /)25 Hvectorcallfunc #[F. U callable
Frvectorcall, W'E < B3V FIAEE callable F11¥) vectorcall FREY .

IR IS5, AER MO — A S IRk [l NULL.
T 3.9 AT
PyObject *PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject

*kwdict)

P H] callable FF-Ffri 5 {E vectorcall YRl il AR SE M FERALE S, B ELAT I kwdict JTEAXEA

W RBETFSH . args B RS AUESHL.

TEVRAE IR AL, #FR AT SR e . R, eREOY 4 AUZE TR I 7 240 1R %

TR T, EBRCA VA ESER T N A B .

1E 3.9 fRANA.

PyObject *PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, PyObject
*kwnames)
i il vectorcall & A5 61 28— 5. HYERI 4 R LA Python FF4FE name WA H . HT T
YEIIXT SR args[0], 1T args UM args[1] FF AR AER > WA R A S8 e A B> —AL 8
S nargsf HELEE args[0] FE NI E SEIO SR, WIS args (0] AR AT BEBE I B ec A% ) 348 22 i
L PY_VECTORCALL_ARGUMENTS_OFFSET, XKEFSE W PAMEAEPyObject_Vectorcall () HH}

B

WRXRRAA Py_TPFLAGS _METHOD_DESCRIPTOR ¥, BLRRECH I R I8 E KT AR RIFAL A 5¢
1) args vector E NS H .

IR IS5, AER ORI — A5 5 9 3R [m] NULL,
1E 3.9 A A
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7.2.4 @A%E API

int PyCallable_Check (PyObject *0)

J& T FEsE ABL B EXT G o R FTXIR . WEARXTGRE AT RMGR A 1, HABTE LRI 0 o XA BRECA
VAR

7.3 ¥l

int PyNumber_Check (PyObject *0)
B T HUE ABL MR o SRAECARIPIMN, IRIMIE 1, FBWEREMER . XA B8O 28 R M.
TE 3.8 WA S AL T Q2R o R — ARG IBEEIR M 1,

PyObject *PyNumber_Add (PyObject *ol, PyObject *02)
Befh: #agFl R . BT HUE ABLIRIE o | o2 MIINAYEESR, WI2RRN, &M NULL. 4541 Python 3
#=H ol + 02,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *02)
Bl #Hagsl A . B TIE ABL RI of i o2 SR, ARAKM, &9 NULL. 24T Python 3
* ol - 02,

PyObject *PyNumber_Multiply (PyObject *ol, PyObject *02)
BeE: #ag3l . BT RUE ABL IR of | o2 MIFRAYEER, WAL, iR[0 NULL, S5 Python 3
HER ol * 02,

PyObject *PyNumber MatrixMultiply (PyObject ¥*ol, PyObject ¥02)
e #6051 A . BT RE ABL 8 3.7 A B of . o2 URMETEREMIAER, MRAI, &M NULL.
ZE4T Python F#ik3 o1 @ o2,
1E 3.5 A A

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)
BwEME: #eg7| A . & TERUE ABL IRIE] of [RPA o2 [a] FBURE(E, RIIN IR A NULL, jX 44T Python
Fikk o1 // o2,

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject *02)
B fa: #ag5lA. BT EUE ABL RN of BRDA o2 RUBAERY GBI RUE, SURIMIR [ NULL, iR
[ 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)
BEME: #eg7l R . B TARUE ABL IR of BRDA o2 5B AR%EL, ARKM, & [E] NULL, S84} Python
FikX ol % 02,

PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)
Befd: #ag3R. BTRGE ABL 25 NERE divmod () o WIRAKN, i&[E NULL, 2T Python
A divmod (01, 02).

PyObject *PyNumber_Power (PyObject *ol, PyObject ¥02, PyObject *03)
Befa: #Hagil A, BT RUE ABL IS N E R pow ()« WIRAKM, i&[r NULL. “#{F Python H:
ik pow (01, 02, o03), Hr o3 BAHEN. WIREZNE 03, WFtE APy _None fENICE: (40
Jf% A NULL 23 EEARE AT o

PyObject *PyNumber_Negative (PyObject *0)
BEME: Freg 7l A BT EUE ABL R o FTAME, AR, 3R] NULL . S34F Python ik —o.
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PyObject *PyNumber_Positive (PyObject *0)
Befa: #a95l A, B TRUE ABL R o, URKM, 1R[] NULL . 54 Python Fk3K +o.

PyObject *PyNumber_Absolute (PyObject *0)
Befh: #Hey il A. BT RUE ABL R[] o IAERE, WISRKM, &[E] NULL. 24T Python ik
abs (0) .

PyObject *PyNumber_Invert (PyObject *0)
BwEMA: #e97| A BT IEE ABL IR o B SHYEEA, AR, JR ] NULL. 44T Python
FBK ~o.

PyObject *PyNumber_Lshift (PyObject *ol, PyObject ¥02)
BEME: #E95I R . BT RUE ABL IRIE] of 2285 02 ASHURFERIEER, WERAM, iR NULL, SF4rT
Python FiA5 01 << 02,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
e #6051R. BT EE ABL IR of £ 02 MRS, MR, JEF NULL . FHT
Python A 01 >> o2,

PyObject *PyNumber_And (PyObject *ol, PyObject *02)
BEE: #Heg7IA . & TERUE ABL IRIE] of Fll 02 “4Zfi 5" PIGER, WRKN, &I NULL o SET
Python A o1 & 02,

PyObject *PyNumber_Xor (PyObject *o1, PyObject ¥02)
BEME: #FHe7IR . B TRUE ABL IR of Fll 02 “¥efimal” WSEH, WRKM, R NULL o S
F Python F£ik5L 01 »~ 02,

PyObject *PyNumber_Oxr (PyObject *ol, PyObject ¥02)
BEME: #He951R . B TERUE ABL R[] of Fll 02 “Hefis” MgER, KM, &Rl NULL o T
Python ik 01 | 02,

PyObject *PyNumber_InPlaceAdd (PyObject *ol, PyObject *¥02)
BEME: #eg71 R . BT EUE ABL IR ol |\ o2 MNIYER, QSRR JR[8] NULL, 24 of SCRfIF, X
M EEM N EMAAE R . S0 T Python ifif] ol += o2,

PyObject *PyNumber InPlaceSubtract (PyObject *ol, PyObject ¥02)
Bea: #a5l A, BT EUE ABL R of | o2 AHIKIUEEHR, WK, JRIF NULL o 24 of ST, X
NER B ISR . ST Python i oL = o2,

PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
B Ay 5 R . BT ROE ABL R of | o2* fAfRey R, R KM, Bw® NULL . % *ol 3 F§
I, XANE BB S L . ST Python 4] ol - o2,

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject ¥02)
i #agd . B FRE ABL 8 3.7 iAe B[ of . o2 MUEFETEGIOSEE, WIRKIK, &
NULL o 4 o SCHES, X AEH B EAMAER . 0T Python ii4i] o1 €= o2.
1E 3.5 JiRASTIA.

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
BwEME: #a951 R . BT IE ABL R of BRDA 02 J5 1) THCEREER, AR, &M NULL. 24 of
SRR, AN EEMNEMASR . ST Python ifif] ol //= o2,

PyObject *PyNumber InPlaceTrueDivide (PyObject *ol, PyObject *02)
BwEfa: #a951 A . BT EE ABLRIE of BRIA o2 MBSAE R GBI BUE, BRI R [F] NULL, &
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,

7.3. ¥l 99



The Python/C API, X1THa# 3.11.14

PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
BEE: #agsl A. & TEUE ABL IR of BRDA 02 13RI ARE, AEREN, IR NULL. 24 of SCFRI,
XA EH E B EMAER. 0T Python iFH] ol %= o2.

PyObject *PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Befh: #ag5l A . J&TRUE ABL SN AR pow () o WK, iR NULL. 4 of SCFFHT, X
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)
L@iﬁ #ag a1 A . BT i ABL &I ol 7cf% o2 D HRFIERIAE R, WA, &M NULL. 24 ol 3¢
FERT, MBS S, 40T Python 4] ol <<= o2,

PyObject *PyNumber InPlaceRshift (PyObject *ol, PyObject *02)
Befa: #a95l A, BT RUE ABL R[] of H5F5 o2 ANHRFRIEER, WIRAEM, IR[E] NULL. 24 ol 3¢
Fei, XABHEEEME MR . SMT Python iff] ol >>= o2,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject *¥02)
Bea: #e951 R . BT EUE ABL ISR of il 027 #2057 AL, JKIGHTIR M NULL. £ ol 3¢
FRR R PR RedT. 2405 Python i) ol &= o2.

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject ¥02)
B #ey 7| . BT RS ABL IR of F1 02 7 FALF LR, KIKHHE R NULL. 7E of
SRR TIPE NI R IAT. SEHr-5 Python ififi] o1 "= o2,

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
BeE: #ey5 A . BT RUE ABL IEIII R of I o2 ” $EA78” AZER, JKIKINFR Rl NULL. & of 32
FR R Tz f‘?it’ziilk 1. 4T Python if4] ol |= o2.

PyObject *PyNumber_Long (PyObject *0)

B #e51 R . BT HRUE ABL BENIR A o FA A BEBON GG AR, R IR Ml NULL. S5/
F Python k2 int (o) .

PyObject *PyNumber_Float (PyObject *0)
BEME: #ag 5| A . BT IEE ABL IR ] o FENIFE X RGIEER, RIMIN IR M) NULL. S84
F Python ik float (o).
PyObject *PyNumber_Index (PyObject *0)
BEME: #ey 3R BT RUE ABL IR [E] o el Python int SIS AGLEIR, MR 9] NULL 3
5| % TypeError 7-':7"—”.%0
T 3.10 AR AAR T G5REGRN int AL, FEZ AT, GPRFIEEN int MT2RSEH.
PyObject *PyNumber_ToBase (PyObject *n, int base)
BEAE: #e3A. BTRUE ABL IR [RIEEEL n FEHR DA base I FAFER G IS5 . XA base
B2, 8, 108 16 . XfFHE2, 8, 16, ﬁ@ﬂ@?ﬁ%%%ﬁﬂmiﬁﬁtﬁvj 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 B B0y PY_SSTZE_T_MIN [ij 2 b IF 45 U 50

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)
B FAEE ABL MRS GARMAL T RS SOUIR A 1, RIGRIE 0. RN THRA __getitem () J5
%EI’J Python Rl 1, F‘/%EIE BT dict BT, BRI T TR E X2 SR i e 2
PR S AT
Py_ssize_t PySequence_Size (PyObject ¥0)
Py_ssize_t PySequence_Length (PyObject *0)
B T AEE ABL IR I 51 *o* BURF G, RIS IRE] -1 . #247TF Python f) Len (o) ikl
PyObject *PySequence_Concat (PyObject *ol, PyObject *02)

BEME: Fey5l A . BT RUE ABL SIIHRIE] of F 02 PHEE, KRIIFIR[E] NULL, X% Python
kK ol + 02,

PyObject *PySequence_Repeat (PyObject *o, Py_ssize_t count)

BwEME: #eg3R . BT RE ABL RIEFIINS o TR count WINEESR, RIGIHR[E] NULL, X%4T
Python #iA®;, 0 * count.

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

BEME: Fagil A . BT ROE ABL IR E of Al 02 WIPHE, RIGEHR ] NULL. FE ol SZHRFAVIH L
TEAER RIS XS T Python ik o1 += o2,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)

BEME: #6971 .. J& T FaE ABL Return the result of repeating sequence object 3 [8]JE 5 %14 0 T4 count
WHISEHR, RIMIHR ] NULL., £ o SZRFRUIE L R % B ES R 5E . X SEMT Python £k o *=

count,

PyObject *PySequence_GetItem (PyObject *o, Py_ssize_t1)
BEME: #a951 R . BT iRUE ABL IRE] o ES i SI0ER, KRIINIR M NULL. X4F4T Python %k
X oli]

PyObject *PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t1i2)

BEME: #agsl A . BT RE ABL REIFIIXS o 1) il B 2 B9V, RIEHHR [ NULL, XS54 F
Python i o[i1:12],

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)

B F RO ABL FEXTS v BRKIESS o 3R i 5o RIS &R F IR R -1 mIIEHRE 0. X4
F Python i) o [i] = v. IEREL REWAEXT v U5 H .

W2 v o NULL, JCRRFME, B2t i s Py Sequence_DelTtem() .,
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)
& FHEE ABL RRFFIXR v (AL FP oA S o BIM il 3] 2 YTy . X4 T Python ififij 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)
B #agql R . & TRUE ABL IRl AFXS, 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)

BEfE: #e93l A . BT RE ABL Rl edint g, HNES S ERITS o MH, 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)

BwEME: FHegil A . BT EE ABL ¥ s E TS o M HAh PySequence_Fast* %] H
FXF SR A . A0 RIZR G A s RS, W &5 K TypeError FF m AENTHE AR . L0
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 1)
BEMa: BN FIA. TEo hiPySequence_Fast () J&I0 H o A NULL, FH.id 757 [JEE NI
TR o S i SICR.

PyObject **PySequence_Fast_ITEMS (PyObject *0)
i [5] PyObject $54H 1K= EAL. BB o hPySequence_Fast () i&[E| H o A2} NULL,
THVERL, QR FRRE )N, B4 Tl T RE 2 FEOB A (7 items 2. AL, AXUHE P4 TodE SRk B S
il P BB R AR T

PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t 1)

:;@iﬁ #Feggl M. &Aoo WA i NMICREBHERMEN R NULL, WEA Py Sequence_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 F R ABL 15X G T ISP R S R 1, R 0. T B
__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)
BEME: #e51 A . B THRE ABL X 5Pyobject_GetTtem () M, H key B4 A 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 5ryobject_DelTtem() l, {H key $#§E N const char* UTF-8 4fig iy 57 H, 1MAe
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 -

ik MM __getitem () MR AAM R REER D 2N . ARSI T M I B AL, TR
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*,

5 ERH __getitem () FYEEAIEIGI str R4 B S 0 2 . AH BT 4 A B
PR, WM PyMapping GetTtemString ().

PyObject *PyMapping_Keys (PyObject *0)
BEME: #reg7l A BT EUE ABL BN, REIXSR o RGBSR KIGNF, 1R[E] NULL.
1 3.7 WA KR AR T AEZ BIRAS SR BOR [n]— 3 R sl e .

PyObject *PyMapping_Values (PyObject *0)
BeMa: #agFl A . BT RUE ABLIRIIN, IREIXTR o HRYEMFIK. KGN, &[E NULL,
TE 3.7 A SR AT FEZ HiA T, R BOR A —AN51 K8 Tcd .
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PyObject *PyMapping_Items (PyObject *0)

BEME: #FHagsl 8. BT ABL lIEE, RIS o HAHMANE, HhEAKHE DO EEE
Xgotel . RS, J& [ NULL,

TE 3.7 WA R LA AEZ F A, IR EGR 8] — 51 Sl oe A

7.6 XA 2RI

AR KL

int PyIter_ Check (PyObject *0)
BT FaE ABL B 3.8 hr#t. fIERXT4 Return non-zero if the object o 7] AR & fifE 5Py Tter Next ()
AR [ RS, FH R[] 0. BEPREE & ST AT

int PyAIter_Check (PyObject *0)
BT IEE ABL i 3.10 paAe. MRS o 2l T AsyncIterator PR BIAEE(E, FHMRE 0. I
BRI e 2 AT .
15 3.10 JRASTA.

PyObject *PyIter_ Next (PyObject *0)

BEE: #e93 A. B TR ABL WIEREY o B F—AME. MRUMAHiryIter Check () HiiA
RiEREE (FEHH T RATEE) . WREARANME, WHERE NULL I AR E S . RS
S E B R A TR, R B NULL AR .

BOERGERE — A DEER, C AU NIZE ARG

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) ;
s

Py_DECREF (iterator);

if (PyErr_Occurred()) {
/* propagate error */
}
else {
/* continue doing useful work */

}

type PySendResult
MTREPyIter_send () ARG

1E 3.10 JAA.
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PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
B THE ABL B 3.10 a2, Xf arg (HAGRBIENLA iter. 1R[]
 PYGEN_RETURN, HURIEMAFREGG. R EMES M presult ik [A] .
o PYGEN_NEXT, WIS EMRAABENTE. AWM ESEL presult HeiR 6] .
e PYGEN_ERROR, UIHRIEMNLEE| & T MG, presult &#51X A NULL,
TE 3.10 fRAS A

7.7 il

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 e KYE R AR 7 W TSP X AN BR 6, 2 4k 28 o DR (6 F 38 1 % g 0 Ak 21 i 2
PyBUF_MAX_NDIMP4EREF. HEKE 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 EZ%A
NumPy-RUig: FARFOEHE

NumPy XU P R4 i temsize . ndim . shape flstrides & L.
W ndim == 0, buf FEMIMNFAEALERRREN R/ R itensize FbRg. XK, shape flstrides #f

°H NULL.,
W strides iy NULL, WEERFBEREN— rfER) n 24E CIESHE . B, H3E R R Jr =
51 n e

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];
item = *((typeof (item) *)ptr);

W EFTA, buf WJLASRI SR AP P AR AL B it R T DA 1% bR BRI AR A

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
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:

&)
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(B LE10)
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]-1) for j in range (ndim)
if strides[j] <= 0)
imax = sum(strides[j]* (shape[j]l-1) for j in range (ndim)

if strides[j] > 0)

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

PIL-R#E: FAK, BIEFIFRBE

B T AL 2 A, PIL KUk W ECAH IR 7T DAL & 5 5, W20 HR Bl X 2E 45 51 A e B A 48 R — oo k. B
w, W) =4k CiEE 4 char v(2]([2] (3] TRABRMER 480 2 2~ 45 2 A~ 484 char
(*v[2]) [2][3]. FETIMBEERY, X MNEE T PURATEbuL BTk, 8RS 0] DA, T AFAT AT 67
M char x[2][3] %4,

PR R, 0 RS ITR A N-D 4l NULL B RA WAy, Bk N EE

void *get_item pointer (int ndim, woid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (char*)buf;
int i;
for (i = 0; i < ndim; i++) {

pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = * ((char**)pointer) + suboffsets[i];
}
I3

return (void*)pointer;

7.7.4 ZHRBXRELH

int PyObject_CheckBuffer (PyObject *obj)
B TAE ABL B 301 pAe. W02 obj SCHFFZEh X O, MR W 1, AR E 0. dx [ 1 WA AR
UEPyObject_GetBuffer () —EmMH . ASpREL— & I8 H ).

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
B THAE ABL | 3.11 waAe. ] exporter K%K DAH IR flags 1 5 () N A I 5T view. U12R exporter TGk
PEBLEORRM P EP X, MELHG] % ButferError, $f view—>obj ¥4 NULL ik -1,
I, HFE view, Ff view->ob3 BAXS exporter I, FFiRM 0. 5k G KELHERR R 17
SKHEE [ F]—DRIRES, view->0b] AJLAG| HIZRTRMAZ exporter (Z:1L2% i X3 225 14).

PyObject_GetBuffer () Wi 5PyBuffer Release () [l BFE M M, FEIF malloc () Fl
free (). A, HHEERTFHEEMNX)G, PyBuffer Release () WhARIE#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,
1 3.9 RATIA.

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
ool A (X C XU . Fortran KU G I i TR —FR) o BEIR A O, HAESEHRE] -1 .

W len = sre->len NI BRI 5 .

int PyObject_CopyData (PyObject *dest, PyObject *src)
& THaE ABL B 301 a2, FFEE A sre 5 DLE) dest ZEpi X, ATLAYE C XA EL Fortran KUK ) i X 2
[ AT 54 .
JEHIEHRE] O, iR E] -1,

void PyBuffer FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize, char

order)

& THUE ABL g 3.11 prAz. M4 @ TR W contiguous S5 BRI (AR order 2y ' W2 C Xb%, TR
order fj "F ' W2 Fortran XUi%) SKIEFE strides B0, HAS TR A HE M FEL.

int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly, int flags)
BT HRUE ABL B 311 pese. AIRS AP KGR, %R RRTFZE AT IR/INH len 1) buf | IR TR
readonly BCE ] GV . bug HIRREA— TS AT
SR flags FoRUERKINZEAL. ZREUS R L IR flag F8E N IEA view, BRAE buf B H 3, HF H. flag
Hi ® T PyBUF_WRITABLE it
JINEY, B view—>0b NNt exporter #3512 B 0, B M), 5| % BufferError, ¥ view—>o0bj
WA NULL F % 8] -1;
R IR B A gerbufferproc B)—43, M exporter Wb E A AR, FH HAAAHER BRIV IHF LT
15158 flags. TN, exporter WhsliJe NULL,

7.7. ZEHihiY 111



The Python/C API, X1THa# 3.11.14

7.8 |BZE il

H 3.0 A FH].
IXLERR A2 Python 2 Ht “IHZEML” APT (ZH AR . 76 Python 3t PN EAEAFAE, (HiX 2L 4517y
SRPEATF MBS 2.x IR . BNIRRME 22 0 il SRR ey, (HENIFR SR S i AR
PRAXT BT SR GEUR ) £E i J A
A, #EFEREHPyobject_GetBuffer () (HBIGPyvArg ParseTuple () BREURMEH v* 8 w* #4 X,
) KR — DX R P, HAEZ LB W Rl PyBuf fer Release ().
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
& FRE ABL & [0l —ANg ) o] AR T 45 i A B R N AF R 48 5 . obf S SR LB
PP O . TR O, Bf buffer ¥k NAFHIAIE AT buffer_len B e XK FE . ATk ] -1
"B — TypeError.,
int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
B T HUE ABL 3R Bl —A 8 1) A EAE B A 1Y S AP i 65 . obj S B A5 S BB T SRR P %
Ho NI RIE 0, K buffer 5 WAFHBIE TR buffer_len TR Gt KK . B INHR ] -1 FFCE—1
TypeError,
int PyObject_CheckReadBuffer (PyObject *0)
& T A ABL 2R o SCRF LB AT vh e L R[] 1. BILR[E] 0. MR EUE 22 T .
TR R B R BOE R 2o X, ELAE IR X8 1 bR 500 1) ¢ A 1Y) S 5 X B . B2 AR
BRI AL N Y I PyOb ject_GetBuffer ().
int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)

T Fasr ABL 3R [l E 0 5 A7 TR ER . obj WA LR BABEF AR Geoh 11 . R ] 0, KF
buffer B A WAFHBIETFFHF buffer_len B GEm XK . SR -1 FF B —1> TypeError,
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BEFRXRE

A I BRI BURR 2 TR 28 Python X4 388, BHEIR BB SAL A EAVEAR B — N s R EM
Python & /F42 I E]— %, (HAHE T B4 BA EMAERL, WM e a8 864 fian, Ba st
SEARNTH, EHHPyDict_Check (). ARIEAYLEMIZELLT Python XF5IEHUM) “ gt

e BORARTE TR Y BB S AT AR A AL AR G288, (HRH P42 MR SR E L AN R 2R
A NULL, Feiff& A NULL 0] G858 N 477 ) S8 MR 2R 1) 37 BN 24 1 o

8.1 BEAMR

Atk Python 2R A FA-—SLBIR4t 5 None.

8.1.1 AEIWKR

type PyTypeObject
BT 2B AP (M8 A RiE ARG MMR) . XTI C 458 TR built-in 2874,

PyTypeObject PyType_Type
& T HUE ABL X2JE T type X2 HY type object, 1t Python ZTH A type @AMFEIMIXIR .

int PyType_Check (PyObject *0)
WRRXG 0 R—DHRBX G, WHEIRA: A RHER BN G R B GIMR AR R fEirf e T
HRIRE] 00 b pR BCRE B2 AT -

int PyType_CheckExact (PyObject *0)
WERRAR 0 R—DRAN G, (HARIREIRBR R TIANR BEHERE. ETA eI T AR
0. MCRRECR B AT .«
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unsigned int PyType_ClearCache ()
B T AEE ABL IS NHREHRGAT . IR0 Y B RAARZ: -

unsigned long PyType_GetFlags (PyTypeObject *type)
B T e ABL R[] type ftp_flags R, MREEEERI A Py_LIMITED_APT fiijf]; BAMAYHHHR
(L HHRTE A Python RAGRZ AIGRFFERE , (EX tp_flags ARV AR TR APLI—B45
1 3.2 A A
TE 3.4 OR K AEAR T IR 2SI /2 unsigned long M A& long.

void PyType_Modified (PyTypeObject *type)

B TRE ABL (IR R TR B R T R MR B AT R 2SS 1Y Ja P i B 2t
AL F BB Z SR .

int PyType_HasFeature (PyTypeObject *o, int feature)

WIERIEBIXI SR o BLE T feature MIRMIAEZAE . JAURRME T BAAS LURR RIS R 2R H0 -
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 .

VR B A S BR ) TR, X R _ subclasscheck () AXTE b L. 15
HPyobject_IsSubclass () FIFTH issubclass () FHAHEIFEIREE .

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
BEfE: #A951R . BT RUE ABL BB G tp_alloc MAIAYE HALPRAS . 561 Python HIERIAN
FEor BEATL R 3 Be— ST 0 SE PR BT AT N A9 4R A NULL.

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
BEME: #a951 A . BT RUE ABL BRI tp_new EALAE HALPRAES . B tp_alloc
7 S B — B S B

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 .

s WER RS RS T GC WSO BT iR R B AR R R W Py TPFLAGS_HAVE_GC, W
B H B AL GC Ml ALY, G0k ) i i A ) R R 52045 Py TPFLAGS _HAVE_GC
N 5 H O S GC M, EADESLHtp traverse Al

PyObject *PyType_GetName (PyTypeObject *type)
BwEME: #eg7l A . BT RUE ABL @ 301wz IRIIZRBAZFR. SF[ETHRBCEERPY _ name_ JEME.
1E 3. 11 A

PyObject *PyType_GetQualName (PyTypeObject *type)
WML Ay il M. B TRE ABL g 301 A RSB IR E R SR T IRIRE ALY
_ _qualname__ J@T%E.
18 311 AA.

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, BCEZEREH AT TOAIE S P 5 3 SR A R B e 0 313 24 1 R B
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2] PyType_Slot.slot & A] I slor Z5UH.

15 3.4 AT

1E 3.10 A KAAEH: PyType GetSlot () BUER VAR IrA R, (EMLZ AT, BEHRRGIyE L2,
PyObject *PyType_GetModule (PyTypeObject *type)

& FROE ABL B 3.10 Az, R[4 i Py Type_FromModuleAndSpec () Al R BEH 45 & 2
U PPIREHRAT S

WA BB 25 0 BB, Wi % TypeError JfiR[H] NULL.
Wk B E s TR B VR B X E R OB B, TR CE X B O,
PyType_GetModule (Py_TYPE (self)) Bl fEAN <1k B i 1 9 45 . Py_TYPE (self) H] DA &2
HirkB—A F%, MR RE S LB R NEH T & L. S [pycMethod T N
R TER 2. WS Py Type_GetModuleByDef () T iR XIGHEM M PyCMethod |y
TE 3.9 MUA A

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
1E 3.9 AT

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

1 3.1 JRAIA.

BIEH S EC R

AR BRSSP AT i H R X A
PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)

BEAE: #Hey 5l . B THAE ABL g 3.10 #a#2.  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 AT
TE 3.10 HuA B AEAR T IR A BAE 32 32— A B RN E R bases 8004532 NULL /EA tp_doc #{i.,
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PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

BEME: ey 5 A . BT RaE ABL f 3.3 . Zr T PyType_FromModuleAndSpec (NULL, spec,
bases),

15 3.3 AA.

PyObject *PyType_FromSpec (PyType_Spec *spec)

BEME: #Fay3l 8. BT iE ABL )T 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 %]

TE 3.9 A KEAET: PyBuf ferProcs MEYRENI BESTEAZ IR APT i &

TE 311 fRA KA WAEbf_getbuffer fllbf _releasebuffer ¥AE < API A,
void *PyType_Slot.pfunc

WAECLBUE . TERZEUIEOLT, X2 — T8 m R a5t

Py_tp_doc PASMYIE NIy ARy NULL,

8.1.2 None Y&

TR, Python/C API WA H /A TF None Py TypeObject, T None @&— A, X548 H
Z (ECIETFPMHH == 285F) e . HTRFEFIRF MRS PyNone_Check () PR

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 H{EMR

8.2.1 BHEIMK

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)
BeMa: #a951 A . & TRUE ABL i vaR[El—ANEiPyLongObject X4, JKIHFiR[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)

BEE: #FHeg5l B, B THE ABL T Cunsigned long k[ —/ APy LongObject X4, &
IGRFR 9] NULL,
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PyObject *PyLong_FromSsize_t (Py_ssize_tV)

B #eh5 R . BT ROE ABL 1 C Py_ssize t iR[E—AHiAPyLongObject X4, KRR
[f] NULL .

PyObjecl *PyLong_FromSize_t (size_tVv)
BEE: #e93 A . BT HUE ABL i Csize t RI—AHiiyPyLongobject X, KIMIMR[H] NULL

PyObject *PyLong_FromLongLong (long long v)

Befh: #Heyil M. B FEUE ABL BT Clong long iRl —A ¥ ryLongobject, KIGHFiRa]
NULL.,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)

BEME: Fe95 R . BT ABL T Cunsigned long long iRl —NHiIPyLongObject %
%, RIMEHRFE NULL.

PyObject *PyLong_FromDouble (double v)

BwEMA: #eyilA. B TRUE ABL f1 v RGN R [l — B PyLongObject X4, KNI [H]
NULL .

PyObject *PyLong_FromString (const char *str, char **pend, int base)

B #ey5I R . BT RE ABL ARYE s FAFER (IR [l —ASFi Py LongOb ject , base $§5E T R4
Mg, WIER pend Ak NULL , W /*pend X54g1a] str *%ﬁ%ﬁ%%ﬁFﬁB’kﬁ*"?ﬁ G base 4 0
str R integers 9 KA TS XIHHEZ TR BT S B LML valueError o IR base N H
0, WIZRQIT 2 F1 36 208 (£ 2 F136). H2ZJEEEFZ RIMEIT Sk, BN RIZR 920, RA
FEER T, ¥k valueError,

S U

Python 53 int.to_bytes () il int.from_bytes () T PyLongObject F/MFI5EH 2 [a] LA
256 JEBHATEAR . AT DA Pyobject _callMethod () M CHELNT.
PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
BEME: #Heg7l A FFFAFH u ) Unicode 37 741 5%45: 2 Python BEI{H .
1E 3.3 RASIIA.
PyObject *PyLong_FromVoidPtr (void *p)

BwEME: Fagil A . BT EE ABL MAEER p B> Python 384, RIPAfifPyLong AsVoidPtr ()
A B OEEEAR

long PyLong_AsLong (PyObject *obj)

& FHaE ABL &[] obj ) C long FamIER . WH obj ANEPyLongObject WISEH], M4 SeiE i H
__index__ () F¥E (WRAHE) $HEEH Py LongObject,

R obj WEHH T Long MBUETERN25| % OverflowError,
HESERIE -1 . i PyErr_Occurred () R H B,

T 3.8 A K AL T QIR ATREREEA] __index ().

T 3.10 AR AR WRECHATMEN __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,
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15 3.8 A K AEASHE: QUARATRERFEA] __index_ ().
e 3.10 A B AAR T PR ECR AN __int_ ().
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,
WARNIRE] -1 o W H PyErr_Occurred () % BARMIE,
e 3.8 A B AACH: WA AT RERFEI __index_ ().
15 3.10 JUA K AASH: BB B AN __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.
£ 3.2 AT
TE 3.8 JA S AEASH: AR AT RERFRE ] __index_ ().
e 3.10 A KA H: BURR B AN __int_ () 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)
& FFaE ABL 1k 1] pylong ) C unsigned long FIRER. pylong Wl ZEPyLongObject HSEH.

R pylong WEMH T unsigned long MYEMETLREINI<E| % OverflowError,
HAERFR ] (unsigned long) -1, HEFIHPYErr Occurred () P E {4 p) i,

size_t PyLong_AsSize_t (PyObject *pylong)
B T HiE ABL R[] pylong 1Y) C1H size_t JE3. pylong izt PyLongobject MMl
MR pylong WEER I T size t MIBUENEREN L5 % OverflowError,
AR I (size_t) -1, WM PyErr_Occurred () Pl HARFIR,

unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)
& T FaE ABL iR [H] pylong 1) C unsigned long long FRERX . pylong Wil @PyLongObject [
S

WE pylong H{EARH unsigned long long EHTEE 45| % OverflowError.,
HAESHHR ] (unsigned long long) -1, WM PyErr_Occurred () HEHIEM N,
e 3.1 A AR AR R IULE pylong “Hf{EH& i &% OverflowError, MAE TypeError,
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unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)
& FHE ABL 3R 1] obj ) Cunsigned long FRIER . IR obj NigPyLongobject WSEHI, W
FERMHE __index_ () ik (WERAFAE) FFHEEH R PyLongobject.

WSk obj WY{EEEH T unsigned long MYMUAVER, WRENZ(EXT ULONG_MAX + 1 SRIEMIREL.
AR E (unsigned long) -1, iFIlPyErr_Occurred () FHIEKF.
TE 3.8 A A A MURATRERFN __index_ ().
TE 3.10 A B A SR ECH AT __int__ ()
unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)

J& T Fa5E ABL &1 obj 1) Cunsigned long long FBRER . WE obj N2 PyLongObject WISEHI,
M 5E I index () ¥ (WRAALE) FHEFHR A PyLongobject.,

IR obj {EMH T unsigned long long MHUETER, IR [EHZ{EX] ULLONG_MAX + 1 KABEH)

AR M) (unsigned long long) -1, MM PyErr_Occurred () HilRAR M.
1 3.8 WA K AR AR TE: WUERTTRERHEN] __index_ ().
TE 3.10 HUA KA AL T R ECREA PN __int_ ().

double PyLong_AsDouble (PyObject *pylong)
J& T Fa5E ABL 1R [\ pylong ) C double R . pylong Volifg PyLongObject WIS,
W pylong HEABH T double WBUETEREI NS E| % OverflowError,
EHFHER] ~1.0 , WRIIEyErr Occurred () HEMELH .

void *PyLong_AsVoidPtr (PyObject *pylong)

& FHaE ABL $§—> Python BE pylong 40l C void $55t. MR pylong JoVEMEA, WHF5] Kk
OverflowError, X H2 N TR @ PyLong FromvoidrPtr () B)EEF=4 — 0 I void
a4t

HAEEEHR ] NULL, iR PyErr_Occurred () BERIEARE.

8.2.2 F/RMHR

Python A1 IR(EEAE M BE KA TIRCBIR . R Py_False fll Py_True FiIM/RIE. L, EHRAYEIE
FMERSIREAE I TR fE. (22, TFAERT.
PyTypeObject PyBool_Type
& THUE ABL X PyTypeobject HYSLHIZK—> Python ffi/RIEA; B 5 Python ZTH Y ool ZHH
SRS
int PyBool_Check (PyObject *0)
W o KA PyBool Type WM EA . HHEEUZ 2 BINHIAT
PyObject *Py_False
Python [f) False MR . M RBEAEM I L. ENIZRHEM AT TECE B R —H .
PyObject *Py_True
Python ) True Xf4¢. XS RBA M I k. EWIRGHE M AT TG B R —HE
Py_RETURN_FALSE
MR Rl Py_False W, FEIEIERTIHTTEL.
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Py_RETURN_TRUE
MEREGRIA] Py_True W, #2388 ERTI T
PyObject *PyBool_FromLong (long v)
BwEME: #eg7l A . BT EUE ABL AR v BYSERRE, &El—A Py_True B3 Py_False MHGIM.

8.2.3 FRMMR

type PyFloatObject
XA C R Pyob ject WTIAUAFE—A Python 7 iR .
PyTypeObject PyFloat_Type

2 Fir ABL X @A ET CHAlPy Typeobject BfLFR Python V7 SR SLH . £ Python 2 TH 2K
A float @[Fl—X4.

int PyFloat_Check (PyObject *p)
WRERKBHR A PyFloatObject B PyFloatObject W TRAMR M EE. HRELE SN
AT
int PyFloat_CheckExact (PyObject *p)
WREWSHIR— A PyFloatobject HARRPyFloatobject I RANLRIFE. WKL 2L
AT -
PyObject *PyFloat_FromString (PyObject *str)
B #e95A. BT EE ABL RYEFAFER sor {HAIE—PyFloatobject, KIYHTIRM NULL,
PyObject *PyFloat_FromDouble (double v)
Bl #agilA. BT RUE ABL MRS v @ — A pPyFloatobject X4, KR NULL,
double PyFloat_AsDouble (PyObject *pyfloat)
& F e ABL a&[H] pyfloat () NZEH) C double FIRTEA . QIR pyfloat i —> Python % SUEW S H 2
B float_ () ¥k, WSS IITERR pyfloat Feti iz mA. R float () REX
WARFEBEE _ index_ () o BEVAFERIMINREIR ] -1 0, WIIFAE N S PyErr_Occurred ()
KA B 152 o
e 3.8 HUA KA A HE: AR ATRERF I __index_ ().
double PyFloat_AS_DOUBLE (PyObject *pyfloat)
&[] pyfloat ) C double KRB, (HAMNEE R o
PyObject *PyFloat_GetInfo (void)

BeME: #ra95| A . BT RUE ABL IR a4 structseq SEB, A5 K float (AR . dR/IMERIEK
EMER . BERk30f float . h —METHRAEE.

double PyFloat_GetMax ()

& F1aE ABL iR C double JEA MR RRAT IRIF 4k DBL_MAX .
double PyFloat_GetMin ()

& THE ABL & [H] C double JEA M/ NEMALIE R 54 DBL_MIN
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TaSHRaR
T S AL B BRI 107 15 1 R O ORI B AT 0 71783 . Pack BIFRME C double j7/E
FATER, 1 Unpack BIREARPEXFER) 77537742 C double. G4 (2,4 or 8) FRH 7 Ef A 7 4L

TEH] 2 1) TEEE 754 4% 3001 _LIX LY ek B0 1l d 75 U1 HUARR AR SE B » TEHAR -6 1, 2 594450 5 [EEE
754 binary16 k5 EAS M, 4 FA74%3K (32 i) 5 TEEE 754 binary32 BURSEERGSAIA, 17 8 A% =5
IEEE 754 XU BEAS AR, i INF A1 NaN (MIER-F-SAFAE X PURME) ARAG2EGAERE, i i 47 IEEE
INF o NaN (737 R AT 251 K — 5w

FEHA7 G IEEE 754 B SCRFISE AR, SO RBISTERIN AR IEEE -6 L, A2FramEmeEsdTt; R
AHENERE, SO/ SR AR IEEE -6 L, WIARITA BEARESR G . TEXFFIL T KRS
—iR R AR (JoA).

1E 311 AT

TRER

TR SE A 2,4 80 8 MFAT, Mp IFlf. lejd—A int 8, WRVRABELF AR Jy/ N e As X (FE 5030
ARG, AT p+l, p+3 B p+6 p+7) MR AR, A0SR ARARE K i e 2 GREGH e Bine, 17
T p) WIH - HZE, PY_BIG_ENDIAN il g T H AN LG T 7F mFabBigs 55T 1, FE/Nmr B
28 EIZT 0,

R EME: AER—YIEFE N 0, QRN -1 OF&RE— A5, &KAREN OverflowError),
FEE IEEE ¥ 5 _EAFAEM >
o H2R x iy NaN 8055 R W s A7k @ R 8 LY
o —0.0 Hl+0.0 KF= A AR 1 T HR
int PyFloat_Pack2 (double x, unsigned char *p, int le)
- C double ]34 IEEE 754 binary16 2245 452 .
int PyFloat_Pack4 (double x, unsigned char *p, int le)
- C double ]34 IEEE 754 binary32 BAXE5E RS,

int PyFloat_Pack8 (double x, unsigned char *p, int le)
# C double #7434 IEEE 754 binary64 WUk 5 2.

fREEN

fRALBIRE S 2, 4 50 8 7T, Mp IFlh. le 2—A int S8, WRF7E R/ Nl e #s X 8B 1iE
JETE, 7 F p+1, p+3 5 p+6 Ml p+7) W HAETAE, R A K A%t GEEE e wine , 2T p) W
H - HZE., PY_BIG_ENDIAN % il H T AT E A Bigs 5T 1, Fe/Nmr A B2ias b
&F 0.

WRIAE: D)5 double, HiAER), JREMEN —1.0 HPyErr Occurred() HEAHE Of A& E A5,
KA fE N OverflowError),

THEETEE IEEE -5 IR ECH 268 A (1 7R NaN 5055 R 4rH .
double PyFloat_Unpack2 (const unsigned char *p, int le)
4 IEEE 754 binary16 24 FEA& 2 f#404 C double.,

double PyFloat_Unpack4 (const unsigned char *p, int le)
4 IEEE 754 binary32 BfE A& 2 f#404 C double.,
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double PyFloat_Unpacks8 (const unsigned char *p, int le)
# IEEE 754 binary64 XUK; A% 2Uf# 1A C double.

8.2.4 BHMR

M CAPL %, Python BN th P AR A » SE B —N@7E Python R 5 /il ) Python X5, 73 b

e MUEREIER BN C 2514k . APLIE T MECLFREAENIE .

RREHW C &k

T BE R R 2 XS M R SO YA R T R R B, e feid “(EH” AR5 RS . s

i T HEAS APL

type Py_complex

@4 B Python S BO0 ST 7 1 C ZEAA AR . 28 T Aub FHLAT JS00S R 1) R J5CHR T I R TR A 251

AR A BE R I, el SO :

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
REIPAEZHWA, T CRABPy complex RN,
Py_complex _Py_c_diff (Py_complex left, Py_complex right)
REIPAE RN ZE, ] CRABPy complex RN,
Py_complex _Py_c_neg (Py_complex num)
R SZEL num W SE, ) C Py_complex K.
Py_complex _Py_c_prod (Py_complex left, Py_complex right)
REIPAEH R, B C L RPy complex F£iR.
Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
REIPASEEWTE, T CKABPy complex RN,
s divisor 75, WL R B 24 errno 15k EDOM,
Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
R[] num 1) exp RF, B CKHpy complex Fn.
MR num 273 He exp A2 IESEEL, M7 R Bl Z K errno %A EDOM.

REHE Python 5

type PyComplexObject
XA C LA Pyobject KT FK—A> Python ZHXR .
PyTypeObject PyComplex_Type

& TR ABL X 248 TPy Typeobject K3 Python & 425 B (1) 55 i
complex jgf A5

o fE£ Python JZTHi )2 7

8.2. HEMR
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int PyComplex_Check (PyObject *p)

e Eﬁf’%éﬁzm~APy0omplexobject W F PyComplexObject MFRANR M EAH . HERBUE
S Eh AT

int PyComplex_CheckExact (PyObject *p)
WREWNSEZE— A PyComplexObject HAEPyComplexObject BT IBUMLRIA FA . MR
&2 AT
PyObject *PyComplex_FromCComplex (Py_complex v)
Bl #agilA. WIS CRAPy complex MMEAE M —1NHTH) Python X4 .
PyObject *PyComplex_FromDoubles (double real, double imag)
BEME: #a951 A . BT ABL ARHE real 1 imag 3R 84N C K HPycomplexObject 4.
double PyComplex_RealAsDouble (PyObject *op)
J&F R ABL DA C 287 double iR[H] op [ 553,
double PyComplex_ImagAsDouble (PyObject *op)
& FHiE ABL DA C 22 double JRIA] op I HETR.
Py_complex PyComplex_AsCComplex (PyObject *op)
RESEE op 1) C APy complex fH,

WA op RE—A> Python EH MR HA _ complex_ () ik, JﬂlJAf'aﬁﬁﬁ 207 4 op e fi
Python 5064, W _ complex_ () AKENXNPRFREEE _ float (). W __float_ () K
ERHEIERE _ index () o M4RMES, % ERARBISEEUME -1. 0.

15 3.8 MA S LS AR AT RERFE __index_ ().

3 FFIINSR

FEAR G — B AAE T — T e 1 4595744 Python 155 AT IR E R F SR R

8.3.1 bytes &k

LR B E I Pl — NP R B S BRI T — AR T R E SRR 251K TypeError,
type PyBytesObject
Rfeyobject fTRBFIR—A Python FAIXISL.
PyTypeObject PyBytes_Type

& T HiE ABL PyTypeobject MEFIfIEE—1> Python ¥y, & Python Z[HIE 5 bytes ZH[F
HIXF 4

int PyBytes_Check (PyObject *0)

WERRTGE 0 /2> bytes SR EFE bytes JEAU-IAUAY LI MR [H B . IR B2 2 AT
int PyBytes_CheckExact (PyObject *0)

WX 0 /22— bytes XTZAEAIE bytes S-S AU [ S5 W3R [0 FLAE . b R AR SR 22 BT

PyObject *PyBytes_FromString (const char *v)

BEME: #e971 A . BT RUE ABL BUEIENR B —APAFAFE v RIS R T BT 5, R IR
[f] NULL. JEZ v ANA]H NULL; BEASHRE.
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PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize t len)

B #eg 3 R . BT RS ABL IR A PAFERFE v RIS A BB len (R 3T B %)
%, RIGESIRIA] NULL, Q02 v i NULL, NARIRAE T BT R 2.

PyObject *PyBytes_FromFormat (const char *format, ...)
BEME: #ag51 A . BT IRUE ABL #Z2—A> Cprintf () KAKHY format “FAFERAIMARCRNSEL, It
L5 Python A5 BRI KN IR Bl S EUE 2k AL F I F Xt 5 . AT HEE R SH sk C
FAGF HO UGS format TFAFE PR NFEAFXT R . SRRl R S U A R

%% RiE A LF% FAF o

%c int —AF, ?ﬁ%@/ﬁﬁﬁ/l\ Cif s

%d int YT printf ("sd").!

$u unsigned int AT printf ("su").!

$1d KRR AT printf ("s1d").!

$1u unsigned long MY T printf ("$1u").!

$zd Py_ssize_t | ¥4 T printf ("%zd").!

$zu size_t MM T printf ("Szu").!

%1 int YT printf ("si ).

$x int MX4T print £ ("sx").!

$s const char* PA null S 2% R4 C %f—’fﬁ(?ﬂ

$p const void* —A CHastmytoNEERRRIER . BEASN T printf ("sp") HE
%Eﬁﬂ%%?ﬁﬁ 0x 3k, AERG V& L printf W24

%E%L%"JE‘J*%iﬁ?ﬁ%@i&ﬁ*%ﬁ?ﬁ% BRI WA IR R 2R 4, I EFIA 2 RIS
PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)

Befa: #a93l A, B TEE ABL 5PyBytes FromFormat () SE&AMF, BT EREMNBEL.
PyObject *PyBytes_FromObject (PyObject *0)

B A3l . BT RE ABL IR RN LI K BAIRTR *o*,
Py_ssize_t PyBytes_Size (PyObject *0)

& T e ABL R BTG *o* rhE i L
Py_ssize_t PyBytes_GET_SIZE (PyObject *0)

KT PyBytes Size (), (HRAMHIRKN .
char *PyBytes_AsString (PyObject *0)

& FR0E ABL k[ RY o E"JV\]@H‘JT’ET% ZAaEHE N o N Z P X, HAfE len (o) + 1 A
o XM G — M FEW RN, MeREAAHAM T . ZEIEAE AR ARG, B
JEENIfH ] PyBytes_ FromStringAndSLZe (NULL, size) GI#HZN 4. BARIHREE OB 1R
0 RARNE—NFEATEEXNNS, NpPyBytes AsString () ¥R\ NULL #5| % TypeError,

char *PyBytes_AS_STRING (PyObject *string)
RUT PyBytes_AsString (), (HREAHHEEALI .
int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
B T AEE ABL il i A & buffer F1 length IR IS4 obj PAZSEAR AR NES . EENINRIE] 0.
TR length 2y NULL, “FHATE X GORA WS A 2547 AR E, WHZEHCR & B -1 H 5] %

ValueError,

UMTAREGI (d, u, 1, lu, 2d, zu, 0, x): SRR, O REMERRE RATALN
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LR X TG0 obj BINERGE N, ERAKBEEG - MRHOMIEFEY ORBAE length 24+ ) o B @R A AT
AR R, BRIEENIE ] PyBytes_FromStringAndSize (NULL, size) A%, B
AATRHES D TC . AR obj AR Z— DTS, WPryBytes AsStringAndSize () FfikM] -1
HE| % TypeError,

TE 3.5 WA KA A : VAR, 247735 BRoet g bt IR A 28 5 15 R 51 & TypeError,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
B FRAE ABL AE *bytes AP FATERA G, HAR SIS bytes 1) newpart WNZS; & 4F
PAFHIGI T o X bytes [ S| HIRFGIC ] . TR TCIERIEEHIX G, X bytes B IHT | 54595 % 5 H.
*bytes WERFERN NULL: FFRFRCEE M0 78

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)

& T RUE ABL 7 *bytes HAIEE—HIFATHRER, HAP S US| bytes 1) newpart NZS . JURA
KRN newpart [strong reference (B I 5 | FAT40 «

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

MR FATHR IO — RO, B CORTTAERTZ . I A TR AR FE A XS iR
AT ERAE AR A A A BRI 0 7 2. SR A AT SR R S 5 L EOR S — D FH I eR
PR . B A— DA T BEX R AR R value (BRTRERBEE A ), HAEARERH /N M4
F, *bytes XFAFHOMAE F/ING I FATERXT R IR A 05 *byres Frfg Rkl o] G5 Hodi AMEAF . QISR =BT
%@g%’%m&, W *bytes |- 1 i -7 B R SRR 70 BC , *bytes 2341 NULL, [A]Afi% # MemoryError
R [E -1,

8.3.2 FHMAMR

type PyByteArrayObject
XAPyobject W TRBFETR—4 Python FHrEZHXI 5 .
PyTypeObject PyByteArray_Type

% F a7 ABL Python bytearray 257U 7R NPy TypeObject WISEH; X5 Python EH A bytearray
Fe AR E X

KBBER

int PyByteArray_Check (PyObject *0)
WERRTS 0 &> bytearray X 453 bytearray A 1)1~ J L) S I3k o] BLfE . 0 RS EZ 23 PR
7.

int PyByteArray_CheckExact (PyObject *0)

TRXTG 0 J&—> bytearray X L {H A2 bytearray J37 {12 B {551 R 0] ELAE . b pRACRL
AT,

SN

P

Ef= APl ¥

PyObject *PyByteArray FromObject (PyObject ¥0)
BwEMA: #ag5I R . BT IE ABL RIEAETSEIL 12 o R PR30 BIRER o, aR Bl —ASEr B T 4R R
PyObject *PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)

Bl #a951 A . & ThE ABL MRS string SIHATE len B> bytearray X5 o 245 Mirfak []
NULL,

126 Chapter 8. RFHIMRE



The Python/C API, X1THa# 3.11.14

PyObject *PyByteArray Concat (PyObject *a, PyObject *b)

B #eg a7l A BT EE ABL BEEETATEEN a T b HR WA SR B T R
Py_ssize_t PyByteArray_Size (PyObject *bytearray)

& T IE ABL JEAR A NULL 4841 53R [l bytearray H)R /).
char *PyByteArray_AsString (PyObject *bytearray)

B T RUE ABL FERGA NULL $541 5 [0 bytearray iR [l 8 — AN FAFRAL o R [l R4 B & fE i —A~
WM 2T

int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
& T 18UE ABL Xf bytearray WINERZEN X B K/ INRHE A len.

M

LT A PE DA P RE . A ISR E .
char *PyByteArray_AS_STRING (PyObject *bytearray)
RUUTF PyByteArray AsString (), fHR2AHFHEGAGH .
Py_ssize_t PyByteArray_ GET_SIZE (PyObject *bytearray)
KT PyByteArray Size (), {HRANHFHIRAN .

8.3.3 Unicode Y& f04fiz60 28
Unicode 3{%&

F M python3.3 SCBL T PEP 393 DA, Unicode X RAEN M FFRIEA, PABAECRER ATRCR 1A
AL PRSEHREFEE Y Unicode “FAF. X T BrA AU SRR T 128, 256 5 65536 B F47H:, A —LLAFIRIGIL; &
W, AT LAV T 1114112 (X252 %10 Unicode ) .

Py_UNICODE* I UTF-8 F/R AR L 5 U 2447 2 Unicode X4, Py _UNICODE* Fnib2E il H
RACR .
1T 1H APTRIHT APL Z [A] 64, Unicode YR AT DAL FRIFRE, BT ENMRaIETK:
o “FIE” Unicode %52 thdE# Y Unicode APT G E I I A XS5 . AT S B Ao/ i) s B A 22
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

$411: 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. FIINtgR 127


https://peps.python.org/pep-0393/
https://peps.python.org/pep-0623/

The Python/C API, X1THa# 3.11.14

Unicode #Y

DA F ST Python #t Unicode SB 7 Unicode Xf4: 27 :

type Py_UCS4

type Py_UCS2

type Py_UCS1
B TR ABL SR AT B R A A X, LR A D 32 G, 16 B0 8 (74
Y FTHEAL A Unicode “FAFHT, M Py_UCSs4.
TE 3.3 JRAIA.

type Py_UNICODE
X wehar_t L X, WE%‘*E‘WEEW%% 16 {27 n; 32 m%@,
1E 3.3 UK R AR ZEDARIIUAR 1, B 16 26T 32 (2K, BORpe T AT A e 2
“AET JREE “TE” Unicode i AS[¥ 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 .

1 3.3 A
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 ATIA.
MoO3.10 R A EfE R, B fE 312 MR 4 % B 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 fATIA.

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.

1 3.3 JRA A
PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND
iE(_[E]PyUni code_KIND () %E’Jﬁc
1 3.3 JRA A
M 310 fGEABE R, CBFE 3.12 R PyUnicode_WCHAR_KIND E#iFHH -
int PyUnicode_KIND (PyObject *unicode)
& [A]—A~ PyUnicode Z5#Ify# & (IL_E30) , #5AHIH see above) that indicate how many bytes per character

this Unicode X G I RAFif A5 B () 7358 unicode W67 “HL{E” 7Y Unicode X4 (1
DA — R

1E 3.3 A

void *PyUnicode_DATA (PyObject *unicode)
EET¢%W%%UMMR%WZ%§%ﬁOmM&Mﬁ%“ﬂ%”%ﬁ%UMm&ﬁ%(K%ﬁﬁﬁ
e 3.3 A A

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 .
1E 3.3 IRA A

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 AT

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 AN

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 A A

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).

M33 R A B, R AE 312 R P A B IH 3 Unicode APT ) — &7, 3% i 5% 3

HPyUnicode GET_LENGTH() .

8.3. FIIMR 129



The Python/C API, X1THa# 3.11.14

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).

M3.3 MR RN BB, R AE 3.2 B R Br: IH 52X Unicode APL (% — #B 73, i i #% 2

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 BUAS & A= A8 56 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 ().

M 33 HREA WA, 7E 302 P R R IH 2 Unicode APL ) — ¥4, 5 i % 2 i A
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,
e 3.9 A B AASH: IR AT Ef R W R A 2 PR 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)
W ch 2 PR R AR M 1 B 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
ST UTE PR EMGE repr () WA RPN TAF. EAITFAFREA 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)
B AN /NG R TAF che
I 3.3 HUARFE AT e ek R0 ) B R/ NS G

Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)
R B R G XA A che
I 3.3 JRAR ST BRSO 3] B R/ N L

Py_UCS4 Py_UNICODE_TOTITLE (Py UCS4 ch)
IR AR NE I AT cho
3.3 AR ST RR S0 3 B R/ N LT

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)

BwEE: #0958 . QIE-—ASHAY Unicode X4 . maxchar [N K Al N FAF SR ) SEBR B KBS . AEN—
AEME, B ba ABIFS) 127, 255, 65535, 1114111 H iz in (e .

X 7 FUFTY Unicode Wity 7y ae B e R B R YRS SR AT L N
1E 3.3 A TIA.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)

BEME: #e93) A . DAL E kind 78— %) Unicode %14 (RJREMME 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),

TE 3.3 JRATA.

PyObject *PyUnicode_FromStringAndSize (const char *str, Py_ssize_t size)

BEME: #8935 A . & T FaE ABL Create a Unicode object from the char buffer sir. 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)

BwEMi: #egil A . BT EUE ABL MR UTF-8 4t iy DAZS (EE A FAF 2 X str 1)@ —> Unicode
PIE

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

BEME: #FH a5 8 . BT FaE ABL TakeaC print £ () -style format string and a variable number of arguments,
calculate the size of the resulting Python Unicode string and return a string with the values formatted into it. The
variable arguments must be C types and must correspond exactly to the format characters in the format ASCII-
encoded string. The following format characters are allowed:

132
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| RFA | R

R

%% TiE M

$C int

sd int

%u unsigned int
51d Rl

$1i K

$1lu unsigned long
$11d long long
$11i long long
%$11lu unsigned long long
$zd Py ssize_ t
%$z1i Py ssize_t
$zu size_t

i int

$x int

$s const char*

$p const void*

$A PyObject*

%$U PyObject*

SV PyObject*, const char*
%S PyObject*

%R PyObject*

LF% FAF
BT, Rl Ci%%ﬂ@*éﬂo
YT printf ("9d"
HHX4T printf

FY4TF printf ("s1d"
4T printf ("s

).l

Page 133, 1
ny s

1l 1

4T printf ("$1lu
AT printf ("s ld').l
1im).!
MYST printf ("$11u").!
MM T printf ("$zd").!
MM T printf ("$zi").!
1

FHY4TF print £ ("$zu").

HX4F printf ("sim).!

MY T printf ("sx").!

PA null 2 AR C FAFPEH

—A C 5 T Rl R R TER . BEASNT

printf ("$p") [HEXFHARAFEE 0x 3k, MERG V&
b printf AR A

ascii () VEHMLE

—A Unicode X4,

—A™ Unicode X§4¢ (A] PAH NULL) Fl—PAZ(HEE R C F4F
BAENE NS (WRE—NES N NULL, B NESK
i) .

WM PyoObject_Str() B4

WM PyoObject_Repr () WE5R.

("
( l
("%11
("%1
("%1
FHYSTF print £ ("%l
("%$1
("%z
("%z
("%z
("%1i

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.

#51#: 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).

1 3.2 KA S A A BT XE "5 11d Bl vs1lun (S HE,
6 3.3 UK S AT HAIT A "9 1a%, " LLE B me i .
16 3.4 UK AT AT AT "5, MRAY, NSUY, MSVY, ST, MaR (SRR A I
PyObjecl *PyUnicode_FromFormatV (const char *format, va_list vargs)
BEME: #a97l A . B THE ABL R T PyUnicode_FromFormat () {BERFEZEIT WS4
PyObject *PyUnicode_FromObject (PyObject *obj)

BEME: #FHa95 A . BT EaE ABL WA DG —4> Unicode -2 A4 1 5245184 DLk i) ELSE Unicode Xif
% . W obj B4 52— NHE5KE Unicode X4 (MR T-287), MR [l —ANH 98 0% K 42 i strong reference.,

JE Unicode B H. TRAIH #2533 TypeError,
PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)

Bl #agil . BT RE ABL FF—PMEMMIINR obj ff#S Unicode IR .

! 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.

3. FIINR
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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 .
1E 3.3 RASIA.

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
1 3.3 AT
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 AT

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|
HHECH ).
TE 3.3 AN

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 A A

PyObject *PyUnicode_Substring (PyObject *unicode, Py_ssize_t start, Py_ssize_t end)
B #egsl A . BT RO ABL B 3.7 e, RIE] unicode I— 5, MWFERFRT| start ((155) ] F
5| end (RIFE) . ALFFNRG|Z.
TE 3.3 AN

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 .
TE 3.3 AT

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *unicode)
& T HaE ABL B 3.7 wate. REF4FE unicode ¥ DB PyMem_Malloc () 4yBLATHE UCS4 ZafiX. 4
BPATEM, KR NULL 8 E MemoryError. &[AIRZE M X6 M2 ST I— N8 AMNA 25 17 .

1E 3.3 iRAS A
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2% Fny Py_UNICODE API

M 3.3 BUERAHBUBEA], F57E 3.12 BUh 2.

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)

REME: #445] A . Create a Unicode object from the Py_UNICODE buffer « of the given size. u 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 ().

M 33 BGEANEWFER, A 3.12 2 %: 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.

M 33 WGEANEWAEH, ¥7E 3.12 L #15: Part of the old-style Unicode API, please migrate to us-
ing 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 fATIA.

M 3.3 MRS, KA 3.12 i F2 % Part of the old-style Unicode API, please migrate to us-
ing 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).

M33 R A # B A, R AE 312 R P A B IH 30 Unicode APT f) — %87, 3% i %% 2

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)

BEME: #a93l R . BT ROE ABL g 3.7 pade. RIS FE Android I VxWorks _Fff ] UTF-8, #EH
V-G A 24 RE T DI A% 2. SRR A IR AL FILER AT "strict fil "surrogateescape"
(PEP 383), 4N errors & NULL NIf#RS#R15 M "strict™ FHiREPERS . sor Wb PA— DS FAFE5 R
AN A ZS FA4F

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,
S

The Py_DecodeLocale () %K.
TE 3.3 BUAIA.

T 3.7 WA A AR T W IRAE & surrogateescape Ff GRALBRAR U 1 24 il 1 5 XA A A =X,
{BXE Android 4. FEZ HIRASTH, Py _DecodeLocale () ¥#i 1T surrogateescape, Ifij24Hi
W I As R T strict.

PyObject *PyUnicode_DecodeLocale (const char *str, const char *errors)

BEME: #FHe45 8. BT iaE ABL 3.7 jr#t. I FPyUnicode_DecodeLocaleAndSize (), {H
Zffiff] strlen () RITEFFHRKE.

1E 3.3 fATIA.

PyObject *PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)

B #rag3) A . BT ABIL g 3.7 g, il Unicode X§4:7F Android Fil VxWorks i i} UTF-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).

I BRI 50K 2 Python UTF-8 A5
S

Py_EncodeLocale () H¥{.

1E 3.3 JUAS A

e 3.7 A K AR AR T IR B E R 20 surrogateescape FFURALBEAR B 24 HiiE = X g i 4% X,
{H4E Android FRI4b. FEZHIMAT, Py _EncodeLocale () ¥#{HT surrogateescape, Ifi4H]
TS KIS RN 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

TE 3.1 RUAIA.
T 3.6 A K AR T : 252 — A path-like object

TAES BRI SO A RSN str, 4 "os™ Helfudy, tE APyUnicode FSDecoder () YEN#;
Hepr %

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

e 3.2 A A
TE 3.6 fRAS kA AR - 3257 — A path-like object ,
PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *str, Py_ssize_f size)
BEME: #ey 3R . & T ABL i [l filesystem encoding and error handler fRRSF4ER .
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 ().
Z W

The Py_DecodeLocale () HR%L.
JE 3.6 [RAS K HAST: Use Py_FileSystemDefaultEncodeErrors error handler.
PyObject *PyUnicode_DecodeFSDefault (const char *str)
BEME: #e45 R . BT FaE ABL i [ filesystem encoding and error handler % DAZS{BL45 B F 4 .
If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.
Use PyUnicode_DecodeFSDefaultAndSize () if you know the string length.
JE 3.6 fRA K HASH: Use Py_FileSystemDefaultEncodeErrors error handler.

PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)

BEE: #FHaeg5l A. B TiaE ABL 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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S YL:
Py_EncodeLocale () %K.

1E 3.2 iRA A

TE 3.6 A K AEASTE: 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)
B #He951 8. BT hE ABL ARIELA BN size ) wehar_t ZEpp X wsir Al —> Unicode X4, %
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*
FRPR S S FERNRE| & 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 A IA.

AE 3.7 fAS & AEAS T A5 size y NULL H wechar t* FFERAE S ZHNSE| % VvalueError,

=)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

PATF s iz BU g it s 1 APL:
PyObject *PyUnicode_Decode (const char *str, Py_ssize_t size, const char *encoding, const char *errors)

BEME: #e95 A . BT RUE ABL S RS O e AT ER str 1 size A1 @ — > Unicode XT42.
encoding F errors B 5 str () NWEEREFFRIZESHEI S L. BAE T A9 R3] Python 4 f#
T a R AR ﬁﬂ%éﬁﬁﬁ%%ﬁ%lﬁ? W3R [B] NULL.

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)

B MG #eG 5| R o BT HE ABL Zii—A> Unicode X 52 H- K545 54k Python 45 R X 53R [H] . encoding
Fl errors H.45 5 Unicode encode () JrEH[E 44 TESARIRNA & Lo B 1 2 fR A #5555 ] Python 4
RIS AR R AR ﬁﬂ%éﬁ%’iﬁ%‘%@l BT 5 WER B NULL,

UTF-8 %mfigtoas

PAF 42 UTF-8 4gfifthd sy APL:
PyObject *PyUnicode_DecodeUTF8 (const char *str, Py_ssize_t size, const char *errors)

BEME: #FHegF R . BT EOE ABL @i f#S UTF-8 4mfit iy 75 EE str FRY size A7 7581 —> Unicode
X5, IR gRfEI 51 & T S R A NULL,

PyObject *PyUnicode_DecodeUTF8Stateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

BEME: #0457 A . B T ABL WIHR consumed 2k NULL , W4T K2R T PyUnicode _DecodeUTFS8 ().
A1 consumed 75 NULL, WA FRHORS2 4 UTE-8 5245 K ARl f i, B 5 2 BT
It HE RIS ?ﬁﬁﬁﬁﬁ%ﬁ consumed EP

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)

BEE: #Heg3l R . BT EoE ABL i ] UTF-8 44 Unicode X5 H-#F45 H4F Ky Python 775 52 X 4 ik
[\, AR BRIy A strict”, QARG EID 55| & T 58 WPRFR [/ 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
WK/ (AT R B AFHBAE size H1o size ZHUAT LA NULL; T BETROL TR A A
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
ﬂ?{ TR A TTRERIS N X . ZEnf X T Unicode X GAFAT Ay B ISR HICH: (0 4 1) & i H8 £ 2K
X

e 3.3 iRA A
TE 3.7 A K AAS T kB BBIAE/E const char * A& char *,
TE 3.10 AR e A8 0 R IR 2 1% APT Y 2H ISR 43 o
const char *PyUnicode_AsUTF8 (PyObject *unicode)
K TF-PyUnicode AsUTF8AndSize (), {HASTEMK/IME.
1E 3.3 fAHIA.
TE 3.7 A K AAST: R B BBIAE/E 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)

BEME: #9371 R . BT RE ABL M UTF-32 gafish 1) Z2 b X B Ha AR size >3 H- 2R [8]AH [ 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

W *byteorder %, Hi ABAHI RIS TA N T FARC (BOM), WIS AR-RF U % 745 7
- H BOM KA 2 4i#8 DLFIS5R Unicode FAFERH . AR *byteorder Oy -1 80 1, WIFFFARIC&H
bR IL v S

TESEMUR , *byteorder Y5 1EH AKHRIOA FE BN 1 AT F95) -
HIE byteorder Jy NULL, #RARRY S FIAHL T4
MR GRS A5 & T S8 W3R ] NULL,

PyObject *PyUnicode_DecodeUTF32Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

&= A o oey 3 A, B TR & ABL W1 R consumed Gy NULL,
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)

B #egil M. BT EUE ABL &R UTF-32 4t UAL T 55 /Y Python 37 HR . 57 HR¢F
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)

BEME: #e95 8. BT ABL M UTF-16 5l 0 22 vh X BT size ~F15 H & 8140 ) 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,

140 Chapter 8. RFHIMRE



The Python/C API, X1THa# 3.11.14

PyObject *PyUnicode_DecodeUTF16Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

B ow E: #H o oay 3l M. & TR o ABL W R consumed  f)  NULL, N
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 11HT%%&%EEB#HE%&%@E—%E‘J?%&H@&%T

consumed H,
PyObject *PyUnicode_AsUTF16String (PyObject *unicode)

BwEE: Fags| A . BT EE ABL iR [BIH ] UTF-16 Zfidas AP 745 1K) Python “FH5HE . T HR K
BU2PL BOM FRigHT 3k BRI o0 strict” . WIAR G5 | & 1 S8 WAk M) NULL,

UTF-7 mfigtnas

PAF 2 UTF-7 4fifides APL
PyObject *PyUnicode_DecodeUTF7 (const char *str, Py_ssize_t size, const char *errors)

Bl #rag5 M. & T EUE ABL S UTE-7 e i) 5178 sir 1) size D515 81— Unicode X}
G0 MRS ERT] K T 7 H IR ] NULL,

PyObject *PyUnicode_DecodeUTF7Stateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

BEME : #a4 3 A . B TR ABL IS consumed j NULL, WAT R T PyUnicode_DecodeUTF7 ().
G2k consumed /<A NULL, WUX%E’JT 5E%% UTF-7 base-64 Fy - FE AR A AR . X S FATREA 2 i
57 H e e s r =y éﬂlﬁf HTE consumed H1.,

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)

BwEE: #Hagil A, BT ROE ABL I f#S Unicode-Escape 4 fith [ 5715 5t str [V size 2735 Q1 —A>
Unicode XJ 4. UGS EE L T 58 W Bl NULL,

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)

B #e951 A . BT UL ABL ] Unicode- Escape i Unicode X4 I /45 FAE R 17 B X 5k
[l FERALER Ty N strict”, QISR GRARIDANS | & T S8 KRR (5] 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)
BEE: #ah5| Ao TR ABL S5 Raw-Unicode-Escape gt 1) 77 H str 1) size 15 B —
/I~ Unicode %52, MRS MERD AT % 1 575 MR [A] NULL.

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)

BEME: #eg5 A . & T4 ABL ffiJf] Raw-Unicode-Escape 4 fi5% Unicode %% 336485 S AE 17 i %
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)
BEME: #agql A . & TR ABL D Latin-1 J % 071553 sor 11 size 5778 —> Unicode
X5 WERGRMRTSER S A T S A& W] NULL,
PyObject *PyUnicode_AsLatinlString (PyObject *unicode)

BEME: #ey3l R . B THUE ABL ffi ] Latin-1 4365 Unicode X} 52 -5 45 54 4 Python “7 7 B X 2 iR
Ml FEERALI = R strict” . WIS AR ARG 4R 5 & T 54 W R [F] 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)
BEME: #ag5 M. BT RUE ABL RIS ASCIL Jafi i) =775 str 1) size D515 41—~ Unicode X
Go WIRGHERD RS & 1 57 H IR 9] NULL,

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)

BEE: #ag 3| . & TAE ABL ] ASCI %5 Unicode %GR58 412 Python 35 ER X GR 1l .
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)

B #e95| A . BT RE ABL A 25 2 1 mapping X 5 fEAS E i S 7T str 1 size DA
> Unicode X} 4. W1R4mMRILASS & T 54 Wik [F] NULL,

IR mapping 4 NULL, WIRER ] Latin-1 45fi4% K. 5 W) mapping A5 RFA5 RS A{E (0 % 255 JE Rl
fIFE%) % Unicode FAFERAGMLET . H88% (KAplififtiszly Unicode f07) Bk None, AMLGIAYEIE T -
XFER B RS 5 LookupError, PAMMIMETH] None 194, OxFFFE 8§ '\ufffe', KFHil Ak
FE WL S BOR A

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
BEE: #ayil A . & TRE ABL M4 E B mapping X4 %4 Unicode X GH-RF45 A Ry 73 Hixt
R ARy AN strict” . ARG ISR T & T S WRFIR [ NULL.
mapping X R uLIFCREEEL Unicode A (7B B FH7 B XT R . 0 22 255 JEH N B AL None . ARG
FFRSAL (52X LookupError HE) AR B None MR A e UL 52
s -

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)
BwEME: #a5IR . BT AE ABL N AT R H A AT TR [0 2523 Unicode X4 . 24
GifERD AR & T S H R[] NULL,
TR AR BE AL Unicode A7 3B 4L Unicode {75 None GXCRHMBRAH R Y7 45) .
Mt R BRI getitem () B I3 FULHUT SR A BEAE. KBRS T AR L (55
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)
BEME: A5 R . BT ABL on Windows § 3.7 pgAe. Bt f#iS MBCS a8 (2378 str 1) size /|~
FATQIE#—> Unicode X5 . WIRARMFRGERT| K T 74 Wk M NULL.

PyObject *PyUnicode_DecodeMBCSStateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t

*consumed)

Bo® A # ey 3l B. B TR 5E ABL on Windows § 3.7 KR AL B consumed K
NULL, W 47 /& 2% I FTPyUnicode DecodeMBCS ()., U % consumed 7 N NULL,
NPyUnicode DecodeMBCSStateful () ¥ A SMMIBRK BN AZEEFTHIHHEWMENFET
B AEEAE consumed F .

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
BEME: #e93 A . & TR ABLon Windows B 3.7 iz, {#i i MBCS Zaf Unicode X} % -4 546K
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)
BEME: #6451 R . & THaE ABLon Windows 8 3.7 fgz. 982 HI RS 5 4% Unicode X4 -3 1]
—A> Python “F TN 52 . WNSRGR RIS AR T A& T S AR ] NULL. ] cp_AcP A5 5T k3K HL MBCS
fRhSas .

e 3.3 A IA.
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)
BEME: #eg7I A, BT RE ABL BHEMAFAFERSE]— B Unicode “FAFER .

PyObject *PyUnicode_Split (PyObject *unicode, PyObject *sep, Py_ssize_t maxsplit)

Bl #ag5l 8. BT RUE ABL IR — A FAFERAFE]—A Unicode “FAFERAYSIZR . WA sep Jy NULL,
MR ARG ST PR T8 BN, SRR E R R RIT . IETFD BN maxsplit. Q1N
TUE, MBA RG] DRSS IR
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PyObject *PyUnicode_Splitlines (PyObject *unicode, int keepends)
BwEME: #ag 5 M. BT EUE ABL ARYEMFTAFHRYFS; Unicode F4FHE, 3 [l —> Unicode “F4F 3 (1571
%o CRLF A — AT WK keepends 2y 0, WIAT R BRFFREARARIELT R FA7H

PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)

BeME: #ag5I A . & TRUE ABL (EHEE N separator & —ANFAFRIIRIFR LR 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
JR R E) W54F ch £ unicode [start :end] WEUHHIMALE. RIEENENILRMRG]S; E
N -1 FoRARILFILES, -2 WZFoR A A FHRITIE TR .
1E 3.3 RAIIA.
T 3.7 MRAR KA S PULE start Fl end $H#4 M5 unicode [start:end] BTN
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)

B A4 7] o B TR ABL 44 unicode 1 substr BN replstr % 2% maxcount Y33 1255 Unicode
X% maxcount == -1 FrREH .

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)
Bl #agil . BT RUE ABL XSS Unicode “FAFHR T & LRI IR [0 AN {2 —
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)
B #9351, & TR0 ABL M4 formar il args iR [l — SRR X4 X% [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 WU % —A~FAJCER Unicode FAFHR . AR KRR HR MR M) -1,

void PyUnicode_InternInPlace (PyObject **p_unicode)
& TR ABL JEHENTMESEL *p_unicode, ZBHAIE—1M4517 Python Unicode 4 B X 52 ) 5
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)
BEA: #Fe93 A . B THaE ABL PyUnicode_FromString () flPyUnicode_InternInPlace ()
WA AR, R El—DC NERMLRHT Unicode FAFHRXIR , Bi— &1 A MR A WAL 7 AF
XS (C“HAT) 5.

8.3.4 TTHIMR

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)
B A3l BT RE ABL IR —ASE TR R, KN len, JKIIFIR ] NULL,
PyObject *PyTuple_Pack (Py_ssize_tn, ...)

B #eg 5l A, & TRE ABL RIIEFIR Bl — A cEH X g, KR no, RIGEET R
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)
BEME: A FIR . BT IE ABL IR p FrdE e P LT pos AERIRIER . AR pos Sy SAE HlE
HIEE, WER[E NULL % B — IndexError FH.

PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: AR . BT PyTuple GetTtem(), [HAKAHSE.

PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)

BwEE: FHegil R . BT E ABL AR IE p FT8 I TCAIYI F, FE low F1 high 2 [8), & HE SRR
[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,

il MRS C“HiEC X o MG, HFEFRCAT EAEZE MO ER A H G .

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
FUTPyTuple_Setitem(), EABATHUAGE, HHVIZ 22PN REEE R L.

FiE XNEES g0 o B, HZE, ASPyTuple 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
ERIP A, ARE b B E I A P 51 26 2

PyTypeObject *PyStruct Sequence_NewType (PyStructSequence_Desc *desc)

BEME: #Hegi A . BT RE ABL MR desc PIEER QIS F AL, R k. AT RAfE
HPyStructSequence_New () BIEELE R IR SLHF .

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc SRABAIIRACEEHE 751 2R type .
int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
5 pyStructSequence_InitType i[A], (HEIIEHRE 0, JRMgHRME] -1 .
1E 3.4 A
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
e 3.9 AR JAEAR T EARMEM char * B
PyObject *PyStructSequence_New (PyTypeObject *type)
BEME: # a9 3 R o B T RE ABL BIE type 5G], RSB Py St ruct Sequence_NewType ()
Bz,
PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
BEME: BT A, BT RUE ABLIRIE p M ZEHF S, (0T pos ALRIXTR . ANFREHATH
FHA
PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: EAMEI A, PyStructSequence_GetItem () WA,
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

Frik: XAREC BT TR o H—N5 1.

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
KT pPystructsequence_setItem(), {HRBEHLIA—MHENEKELL

il XABREC o TR o B—A51I .

8.3.6 FEKMW

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)
MR p Je—A> list XPR B list 2L 72 AL SEBI R B B . IR EUE R S AT .
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int PyList_CheckExact (PyObject *p)

R p Je—A> list XRAEAE list JEAU 7B SLHNNLR B EAE . IR EUR 2 & AT
PyObject *PyList_New (Py_ssize_t len)

BeMa: #a951 8. & TRUE ABL IR [l — AR BN len HFTHIE, RIGRHR [H] NULL,

Ak Y len KT TR, Wk 8K 51 R X R 01 H # i i NULL. B AR AN BE I 2R L C iR
¥pySequence _SetItem() WIHIER API 8{#H ] C R PyList_SetItem () ¥ Wi H XK &N E
SENFGHIR Python AURS A FF XX 4R

Py_ssize_t PyList_Size (PyObject *list)
& T HEE ABL a0 list "PAIRITRCSE; XETAEIIRINRIIA Len (1ist) .
Py _ssize_t PyList_GET_SIZE (PyObject *list)
KT ryList_Size (), {HRAHERN.
PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)
BEME: HENGFIR . BT RUE ABL R list Firig 55 index (8 LN G, ACE LA IETEG
T}'Zh/\}\ﬂ%éﬂ{% WHATEG] . W index B H 1AL (<0 or >=len(list)), MR [A] NULL % & IndexError
S
PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t 1)
BEME: AR, KT PyList_GetItem(), {HRANHRAGI
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,

il MRS “fiE” — X item BT I EFE— AR R ZE A E R EA R ERTIE.

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.

ik %S ik A item W51, H5PyList_SetItem() REHRETE ~E& EFIHEMHE
B HMGI I AE list #4008 ERAEAT S BBk %

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 —
ANEE . YT list.append(item).,

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
BEME: #eg51 A BT iE ABL R —AXRAR, W list R 0T low Fl high Z R 4. 0
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 W] DA NULL, FRMR{EN— D235 (MBS R) o BEhmHRE 0, 28 M i [A]
X R M K B TR S .
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int PyList_Sort (PyObject *list)
& T FasE ABL X list 2% H A7 EHHE R o BShBHRE] O, 2RI IR ] -1, X 25T 1ist . sort ().

int PyList_Reverse (PyObject *list)

7% ThaE ABL X list g 25 H A7 R [ . DA [|] 0, ZRIGHFR A -1, XS4 list.

reverse ().
PyObjecz *PyList_AsTuple (PyObject *list)
B #rad 71 A o BT RE ABL R — e S , Hoh 8 list (NS S50 T tuple (ist) .

8.4 FAMR
8.4.1 FHUR

type PyDictObject
XANPyobject 1§ AN E— Python FHXIR .
PyTypeObject PyDict_Type
f;% ZE ABL Python SR RIR NPy Typeob ject 5L, X5 Python ZTH) dict A A BT
int PyDict_Check (PyObject *p)
W p 2 —A> dict XREE dict B0 TR AU LI R B . I RECEE 2 BT
int PyDict_CheckExact (PyObject *p)
MR p @ —A> dict AZAEAZ dict A4 2B S R o] =LA . e pR AR R e 2 R AT
PyObject *PyDict_New ()
BEME: #a951 A . BT RUE ABL R[] —ANH s L, RIKN R B NULL.
PyObject *PyDictProxy_New (PyObject *mapping)
B A %ﬁéﬁ 71 M. J&TiaE ABL &[] types.MappingProxyType X4, MTukliT HiidTh
AR o X3 B T B L I AR 1R B AR Sh SR R ) 7 8t
void PyDict_Clear (PyObject *p)
& T haE ABL B2 B B A BE(ELN
int PyDict_Contains (PyObject *p, PyObject *key)
& T FsE ABL Eﬁm key 2L ETET M p p o IR key PUFE - p BOFE—50, R 1, BIGRE] 0 o &
Ml -1 FoR . X% T Python ik key in po
PyObject *PyDict_Copy (PyObject *p)
BwEMA: #eg7l A . BT RUE ABL RIS p A0S [a] SR 7
int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
& T RE ABL ] key 188K val 48 N34 p. key WhZiihhashable; WRAZ , W5 % 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)
& T RE ABL BERFIL p i key 1945 H o key WhiilEhashable; ﬁH%Tm U‘U%%IE TypeError,
WSRTF AP BA key, WEGIK KeyError. BIIMNRIA 0 B3 R W2
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int PyDict DelItemString (PyObject *p, const char *key)
J& T i ABL X 5Pypict_DelItem () F[F, {H key #¥¥8E N const char* UTF-8 #7558,
MAR PyObject*,

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)

B ENGFIR . BT RS ABL WL p AR [EIDA key SHEEIIXT S . WSS key NFAEH &R
BE—AN R MR ] NULL.

ik FEVA _hash_ (O Ml _eq () J5 iKW AR SR B BB 2 W, B I

FHPyDict_GetItemwWithError () K%,

T 3.10 JA R A AR B FERGRIEGIL IR 00 U8 FH . APT 5 R g s J R e Fei/r o IR 2R P SR
PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
BEE: AR . BTHUE ABL PyDict_GetTtem () RN, BAXBFMRR . M55 KA N
iR ] NULL Jf HCE— A8 . R AEAE IR [ NULL #Emauzﬁ#/l\%ﬁ%
PyObject *PyDict_GetItemString (PyObject *p, const char *key)
BEME: AT A . BTEE ABL X 5PyDict_GetItem() —FE, {H key B —4> const char*
UTF-8 g 5 R E R, A Z PyObject*,

w1 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)

:;EMEL NG9 5 A . IXER Python ZTAIY dict . setdefault () —Ff. W key TEZT, BiREITE
M p HUE N {E . GEREAAEAE, B AIE defaultob) *ﬁjﬁ/\# [l defaultobj o X A~REUAITA
key E’Jﬂ"ﬁ B—k, MAREERAEARSHITEE.

1E 3.4 FRATA.
PyObject *PyDict_Items (PyObject *p)

Befa: #Ha95l A, BT RUE ABL R F i g Y Py List Object,
PyObject *PyDict_Keys (PyObject *p)

B #ag gl R . & T RUE ABL IRl NI EFM T (keys) Y PyListObject,
PyObject *PyDict_Values (PyObject *p)

BeME: #a93l A . BT RUE ABL R M8 BT A (values) B PyListObject,
Py_ssize_t PyDict_Size (PyObject *p)

B T AUE ABL R BIFHLR I H AL, SS6r T p (] Len (p)
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
e MR R . TBZ pkey I pvalue 2310 PyObject* Ak, BRI 5 A S A ER I
FE, BEEWA LAY NULL, Sl EATR B A5 AR . ppos XA UM B . EME
FORNTRTUEH PRSI R TR My, st Ak,

IpUE
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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,

NH RIS A 0 T AR 1AL B Python XFRIGFRET . S, X S R AR dE AL R AT LAY Python
PIE

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)
?Eﬁ‘ép > set MR, frozenset XWRHFHZH FRAMYSLHINRF EE. RSB
1T
int PySet_CheckExact (PyObject *p)
W p2—A set WRMEANRH LA LFINRE B, RS2 EIHAT.
1 3.10 HUATIA.
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)

BwEME: B 3A . BT RUE ABL iR [E[—ASHTHY set, HALE iterable FiTiR Bl (A% 42 o iterable W] DA
A NULL FREIE AN S 6. IR BB G, KRR ] NULL, Q12 iterable 52 F5 A
R ERXI R NG| K TypeError. ZME# IS TH DEES (c=set (s) ),

PyObject *PyFrozenSet_New (PyObject *iterable)

BEME: #e5 B .. BT iE ABL kBl —/NHH) frozenset, A5 iterable Tl Bl (%142 . 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)
FIRAW PySet _Size (), ANHFHHRIN

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
AR RZN &5 % TypeError, U anyset SN2 set, frozenset By H TRAIW LB N &5 %
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 () F¥EAF, ZEREAS HEIRA TS A IS G Im RS G . TR set N set
s H RSN 5] & SystemError,

PyObject *PySet_Pop (PyObject *set)

BEE: #ey il R. B TROE ABL IR set FAERXREIFGIN, I set PREBRZXS. KW
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 Function Y}&k

8.5.1 Function 3}&

AL T Python R BRI -

type PyFunctionObject
T R E) C Z5r 1A

PyTypeObject PyFunction_Type
XfE— " PyTypeObject SLfH3E /R Python pREZETL., ‘BEfE N types.FunctionType [a] Python £
 RATF.

int PyFunction_Check (PyObject *0)

WA 0 R— RN G AU PyFunction Type) MR FAH. JEZLMIA N NULL, HREE 22
ST o
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PyObject *PyFunction_New (PyObject *code, PyObject *globals)
BEME: Frag 3l A R EISSRTRR code KRIRRIFTRRBS SR . globals Whe— A, ZRKEOT LAVT
BEIEE S

BB SCRY P R R AR M ACAE T G th R U . module_ 2 globals HIREUY) . 2%k defaults,
annotations I closure ¥4 NULL, _ B SRS co_qualname SEEAR[E
fH.

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)

BEE: #Hey il A . FUPyFunction_New (), (B X EREBTLE _ qualname_ &M,
qualname [ 24 J&—~ unicode X4l NULL; ﬁl]j»j NULL, W) _ qualname__ @M&gi S5 RIEBXT
%) co_qualname FEA[REIIE.

1E 3.3 JASTIA.
PyObject *PyFunction_GetCode (PyObject *op)

BEME: AT RIS RBOR op RIKHIAASRT SR .
PyObject *PyFunction_GetGlobals (PyObject *op)

BEMA: HENAFIR . RIS R Fop* AH KIRAY 4R
PyObject *PyFunction_GetModule (PyObject *op)

BEME: BN . 0] ERECHR op ) __module_ J@MiR ]l —Nborrowed reference, ZAE AT LASH
NULL,

HH N — ML EBIRATRR F 45 &, [E0] AL Python AU BCA AR HABXT 52 .

PyObject *PyFunction_GetDefaults (PyObject *op)

BEME: AENFIA . R RS op B EEOAME. XA S HOCH s NULL.
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)

NG op WCESHEEINE. defaults 7124 Py_None si—~It4l,

RIGPS| &% SystemError BiifikE -
PyObject *PyFunction_GetClosure (PyObject *op)

BEME: AT . R[] SRR KB R op ML, X AT PAE NULL 2K cell X4 17041.
int PyFunction_SetClosure (PyObject *op, PyObject *closure)

B BRI BREON 4 op WL, closure WhZik) Py_None BY cell X4 1RG4 .

RIS 5| % systemError FHFFikml -
PyObject *PyFunction_GetAnnotations (PyObject *op)

B EAGFIR . RIS op BIARTE. XA PAZ— AR A8 e NULL,
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)

BEE PREON S op AR . annotations WK —A~F 3B, Py_None,

RIS % SystemError B IR M -1 .
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8.5.2 ZEBIFHEIR
S BIJ5 ik PyCrunction RS, MEKPyCrunction HIMRIERHITIE. THULT LARTHIE ]

PyMethod_New (func, NULL, class).
PyTypeObject PyInstanceMethod_Type

XANPyTypeobject SLBIfAF Python LB AIAL. "EFF AR Python FfF A TT .
int PyInstanceMethod_Check (PyObject *0)

W o B — AP EX G KB APyInstanceMethod _Type) WEREIEAH. JEZUHK A NULL,
DU PR B SE 2 AT

PyObject *PyInstanceMethod_New (PyObject *func)

Befa: #ag51A . REASFIIEBIITIEN R, fune BT TR G func FAESL BT L0
R A R R 8

PyObject *PyInstanceMethod Function (PyObject *im)
BEME: AT A IR RERESEBITTE im BB 4R
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
BEME: AT . BEWARPyInstanceMethod Function (), W§E T H RN .

8.5.3 HEMR

DI E BRI G IR R SIS E R — N P A E SR B RIBE TR (BER— ATy
%) EAEATH .

PyTypeObject PyMethod_Type
XA~PyTypeobject SLFIfF Python J7iAAL, EAEHN types.MethodType [i] Python 2/ A TF
int PyMethod_Check (PyObject *0)

ﬁﬂ%wzg/\ﬁ{fﬁ% CRENyPyMethod_Type) WIRMF{H. FESWAA NULL, MR BUE R 2L
ity

PyObject *PyMethod_New (PyObject *func, PyObject *self)

BEME: a5 R . REl— N EX S, fune NONAR R RTINS, self Az 46 5 ) S5 .
TE ER R B func XEAE R BREERH o self WA A NULL,

PyObject *PyMethod_Function (PyObject *meth)
BEME: AT A IR RERE TR meth A RREON R
PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
BEME: BANGTR . BIRARRPyMethod Function (), W&Z T HHRKN
PyObject *PyMethod_Self (PyObject *meth)
BEME: NG F A IR RIKETT IR meth (5251
PyObject *PyMethod_GET_SELF (PyObject *meth)
BEME: ENFIA . BRAR PyMethod Self (), W2 T HEERAGIN .
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8.5.4 Cell 35

“Cell” MR TS 2 MEAEG | AL o X T NARRY A, —A> “Cell” XFGON TAF (AT

QIR 5 LR AR 2R Jo A8 o 35 [ R (8 P %A B X SRR A “Cell” ST DFTHA(E
I, RFEE “Cell” S A{EIT A& BT R AL . XA “Cell” X QAR RIRAL 5 | 7R 2SR AL
AR DA 2 A S AR KRB ALIX L 7. “Cell” X RAEHA T AT BEA KA H o

type PyCellObject

T Cell X4 C ghithyfA.
PyTypeObject PyCell_Type

5 Cell XG0 BLHIZRAURT 42
int PyCell_Check (PyObject *ob)

MR ob 22— cell W RNREFE; ob AR NULL. IR ELE @ 2 AT .
PyObject *PyCell_New (PyObject *ob)

e #ag5l A . BIEIFRE ML EAE ob BT cell MR . JESALACH NULL.
PyObject *PyCell_Get (PyObject *cell)

B #agql A . &I cell X4 cell HNZS .
PyObject *PyCell_GET (PyObject *cell)

BeE: AEAAgFIA . AR cell X5 cell FNES, (HZAKM cell 7254 NULL 3 HOg—4> cell X452
int PyCell_Set (PyObject *cell, PyObject *value)

Bt cell X5 cell FINZBEN value, XFFRERATANNT cell XS4 HTNZENSIH . value " PAH NULL, cell
DAUAAE NULL; QISR E AR A cell X MPHFR ] -1, A0SR E s &[] o,

void PyCell_SET (PyObject *cell, PyObject *value)

FF cell X5 cell IMEBE N value, NEVHEES | FITTEL, H HASHEATREIN DARIEZ 45 cell 75 HE NULL
HH R—A cell X5,

8.5.5 LN

R 502 CPython SEBUARIZ AN Y. AR —H i R P& 2 R A B T AT AUAD
type PyCodeObject
T HER AR AT R ARG C G5t . ISR Brm] B k.
PyTypeObject PyCode_Type
X—AEE Python UEGXI S Py Typeobject SLfl.
int PyCode_Check (PyObject *co)
W2 co Z—A> IR QIR B FE . MR LR e 2 T .
int PyCode_GetNumFree (PyCodeObject *co)
R co HEY A S AL

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)

BwE s #eg 5 R . AR AR X S, R AR B — 2 AR RS SR A T, 1
HpyCode NewEmpty (). HIZWHPyCode _New () ¥2x485E — > E A& Python R4S, F ANFAiSL
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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

FE 311 AR KA T qualname fll 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)

B #egil A . HryCode New () UL, HIBAH — MR BRALE S EW 5P ”posonlyargcount”.,
BT PyCode_New [ R F030 [F) AE1E H T X AR %K

TE 3.8 AT
TE 311 AR RAEASTE: 317 qualname fll exceptiontable £,

PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)

BEfE: #ag5IA. RPN EARERN S RBERMETT RN R SRR SR
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.

AR R AT I R ] 1 A5 i [a] 0.
1E 311 A A

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

1 3.1 JRAIA.

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.

1E 3. 11 BATIA.
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.

1 3.1 JRAIA.
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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.

1E 3. 11 A

8.6 H{th¥tR
8.6.1 IR

X 28 APLJE XS N E SR I Python 2 C APT 1 i/ MERELL, Bt KT C dnifE Rl &nd /O (FILE)
SCH . AE Python 3w, SCUFMITAADHTY 1o B, %= AN BAE R RIRZH TSk VO 2 B LT L
ANJZ o TN T R B X L APL I EEE C ey, LRI TR R as el R =05
AT 1o APL,

PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding, const
char *errors, const char *newline, int closefd)

BEME: Fegl A . BT RE ABL ARIECFTIF X fd W SO RS A —A> Python SCAXT4. S
% name, encoding, errors Fil newline W] DA A NULL Fn {0 BRINE; buffering V] DAK -1 FHon 8 BRAAE .
name 295 ZWEAVE R T 1 T A . KRIMEHRE] NULL, B XS HE LRI, #25 io.open ()
PRI SCAY

& i T Python JiiHA H ORI ZE, HILRFENTS OS U HRFHRE A &7 A4 (i
WA AN ) .

1 3.2 WA K AR T 280 name Jg 1.
int PyObject_AsFileDescriptor (PyObject *p)
B F Rt ABL #5159 p SHERYSCPHIRAFIE ) int R, AN AR, BRI, AR,
WERMGAFAE £ileno () BN AIZ R SIr AR I — N EE, BRI SCAH R AR (EIR
[l SR MOP R R TR ] -1,
PyObject *PyFile_GetLine (PyObject *p, int n)
Befa: #Hagilm. BT RUE ABL ST p.readline ([n]) , XMEEMRG p HEE—1T. p 7]
PAe SRR AA readline () JFIRMAEMIN G, AR n 2 0, WITCIBIZATHR BT, #& 52
AT M KT 0, WA EERCR B 0 A SRR 2Rr. EPTRELT,
SERPEIR SRR, MR B F A . (H2, AR n/NTF 0, MITEIB K EE AT AR S 3 i —47, {E2 N
RALRIRIR SRR, WG| % EOFError,
int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
H5 io.open_code () MIEHEATH, RHIES it by A BERE 7 kA% 14 .
handler FREUZEEL N
typedef PyObject *(*Py_OpenCodeHookFunction)(PyObject*, void*)
& #y T PyObject *(*) (PyObject *path, void *userData), X H path & 1%
“NPyUnicodeObject,

userData $55T 2R N4 T BRE BT H T BRECTRE AR R TR %85 A Y B 45 17 Python

SR T TS ARG, 0 (EAT BT 5 A BRI, IR B AT
KRB BAE sys.modules FR[ .
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—HHTRHOE, ERARBRSEREE L, 2R PyFile SetOpenCodeHook () M IHKFRIN,
WERAFRERR 20 A1, BRECRRR ] -1 FFRE— DR
BLER BT DA AE Py _Tnitialize () ZHiYEM .
G R AW SE FiTHF setopencodehook,
15 3.8 JiRASTIA.
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)
& THUE ABL K7 s BASCN SR po EIIRIA]N 0 KRG AL - 15 RFBCERH W 1 573

8.6.2 {RIRITR

PyTypeObject PyModule_Type

T Fisi ABL 34 C 21y Typeob ject I Python g REH . 75 Python B 150
Blgh # LN types .ModuleType.

int PyModule_Check (PyObject *p)

2 p ARG, SR TR AR N G R W B . %R UK AR A
int PyModule_CheckExact (PyObject *p)

Y p HBREBAR G HA R PyModule Type KT REBIXF R IR M A . R EUKGEA 1R 1F{E .
PyObject *PyModule_NewObject (PyObject *name)

BeEME: #a93l A . BT RE ABL B 3.7 gL aRELH R, HgEME _ name_ Ol name . AR
MR JEME __name_ , doc_ ,  package_ ,and __loader_ #&#HNET. (IEBEERT
__name__ #PHEIEH None ). AR 4820 _ file  JEMES

TE 3.3 AT
TE 3.4 A KA @M _ package_ il _ _loader_  #{i% A None,

PyObject *PyModule_New (const char *name)

BwEME: #eg5l R . BT RUE ABL XU T PyModule NewObject (), {HHAFRN UTF-8 i<
R T A 2 Unicode %4,

PyObject *PyModule_GetDict (PyObject *module)

BwEME: AR . BTFHE ABL R B SEPE module (64 23 A 7 L6 425 LR SR E 6 4 11
_dict__ JEMEHIE . W module NE— NG (BUEHO G F2RAL), 25| % SystemError
FiR[8] NULL,

WY T Hofth PyModule_* Ml PyObject * pEUINM A S BRI __dict .

PyObject *PyModule_GetNameObject (PyObject *module)

BweME: #ag3l A . BTG ABL B 3.7 ie. 1R[] module ) __name_ {H. QARBHRARIAGZE, 5
HIREARE—IFRE, ME5]% systemError 3R [H] NULL,

TE 3.3 JRASA.

const char *PyModule_GetName (PyObject *module)
J& T faE ABL 22 FPyModule GetNameObject () {HiR[E] 'ut£-8"' RS FR.
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void *PyModule_GetState (PyObject *module)
B THE ABL IRBIBIHAY RS, Wi, & BI4E [ 7ERSts ) i 7 BEAY WA R fa5t, B

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)

B #ag7IR . & TRUE ABL REEH module ) __file  JEMERTINE AR SCE4 . A2R
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 UANA.
const char *PyModule_GetFilename (PyObject *module)
J&F a5 ABL (Ll T PyModule_GetFilenameObject () {HZR 8] gyt A utf-8” F S04 -
H 32 M A& 3 H: PyModule_GetFilename() X F AN W 4 14 W 3C 4 £ & 5] &

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,

%% PEP 3121 THR1EG.
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 JA R AR T A 3.5 UZ T, MBS B2 BN NULL, FH80E SOA:

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 WA K LA FEREHARAS I 3 ic 2 WA R
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 WA K AR AR B AEREHRIRAS 0 B2 RIS
[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 A A AR T AEREHOIRAS B e 2 AT FHR I -

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)

BEE: F A G R, RAETE deof P M E XA E - DB R, BEWAT AL

FPyModule CreateZ2 () ¥ module_api_version 1 F) PYTHON_API_VERSION,

PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)

BEfa: #agsl A, BT RS ABL QIE— NSRRI G, FES R def e X, BUE APLIRA N
SR module_api_version . WIRALIRAT IELEBITHIRESHIASAILHS, W& fl% Runt imeWarning.

il REBIMENZME N PyModule Create () B MRS, BRIFIRIGERFEMME.

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)

BEME: AN FIR . B TIUE ABL B 3.5 e, B REEHUE SUZ— MIERIRIAA LR Python X5, #il4
IR ZBANT | T4

R B PyObject* [ def , QIR KAER R, WIRIH NULL,
15 3.5 HUA 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 A A
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)
BEME: #A93 R . HRIETE def W5 E I ModuleSpec spec B — N HTHIREHT 4 . B RIFT N
I F PyModule_ FromDefAndSpec?2 () ¥ module_api_version 1 F PYTHON_API_VERSION,
e 3.5 A A
PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)

REME: #ag5l A B TEUE ABL B 3.7 e, BIE—EIRBRII R, TESHL def Hl spec W45 HE
X, B APLRASH S8 module_api_version. QIFSZ ARG IEAEZAT I REGS AN ILHS, U 2 ik

RuntimeWarning,

ik KREFHERN %l PyModule_FromDefAndSpec () AU LR AL, B IEAmaf & 2
o

1E 3.5 HUAS A
int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
B TRUE ABL B 3.7 e PUTSHL *def* hEEIHMERIITHE (Py_mod_exec).
1E 3.5 AN
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 AT
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.

1E 3.5 A A
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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)

BT HRaE ABL B 3.10 paAz. ¥— A2 FRN *name* X451 *module™ R, X J&— N (A bR
B, WA AR AR A R B A

WAL, RE 0. fRAEAER, BIkREHRE -1,
AN *value* S NULL, 1R[H] NULL. FEVHH TR A4 X Mg, ool 56 .
R

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 AT DA A AR & obj S 75 4 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;

}

L

HERAEM SO R4 (f ] Py_XDECREF () 1iANJ2 Py_DECREF (), [K4 obj Wfig A NULL,
1E 3.10 A TIA.

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

% FHaE ABL Bl FPyModule AddObjectRef (), {HEHERMINBHATE—XF value W5 (IRE
R 0 {H) .

Wi g PyModule AddObjectRef () ¥, W ANiRHPyModule Addobject () HREBRE S
FEG M.

i 5 HEAGIEE M RECRIE, PyModule_AddObiject () HAE BINHSREHOT value 15 1
KRR WA A T AR BIME, R 5 e A A B R T8l A *value* # J Py_DECREF (),

FER B

static int
add_spam (PyObject *module, int value)
{
(ZEF )
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(% L350

PyObject *obj = PyLong_FromLong(value);

if (obj == NULL) {
return -1;

}

if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_DECREF (ob7j) ;
return -1;

}
// PyModule_ AddObject () stole a reference to obj:

// Py_DECREF (obj) 1is not needed here
return 0;

AT R A A A AR 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 (obj) ;
return -1;
3
// PyModule_ AddObject () stole a reference to obj:
// Py _DECREF (obj) is not needed here
return 0O;

VERAEICTE LN W 241 ] Py_XDECREF () MMiAN/& Py_DECREF (), [H} obj AIHEH NULL,

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
2 FiaoE ABL $f— AR *name* E’J%ﬂ FISNE] *module® FiHrpr . 33X AN 1Y pRE AT ATERLER
FIRITIA AR BT . R AR, R E -1, TR 0.,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
BT RE ABL X6— A BN *name* {1 FAFER S S INE] *module™ AT, 53X A7 H ) B BT PATERS
B HIR LR B . FAFER fvalue® DATPA NULL £ . WRAAHTR, &M -1, B3R o

PyModule_AddIntMacro (module, macro)
FF— A B A E & W B *module* BL B Hr. & FR FIH E H  *macro* & k. 6w,
PyModule_AddIntMacro (module, AF_INET) Y {H & *AF_INET* 1 ¥ Al & & *AF_INET*
WME] *module* B, AL AR, &M -1, HIRME 0

PyModule_AddStringMacro (module, macro)
B AT B NE] *module* FiHLH,

int PyModule_AddType (PyObject *module, PyTypeObject *type)
B THaE ABL g 3.10 pre. RE— A BN G IR N 2] module BEHL . 7% 52 38 25 7E bR B
MPyType Ready () SEMHIIGR . FAXN R LI E to_name fRfg— RS ZERHT . WRK
AR, R -1, BEEhRIE 0.

1E 3.9 fATIA.
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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)

WA ARSI A BT RS ABL R Y HIAERESS P def BIAIBIHON G, I YA ERBIHON 4
WEIE @it PyState AddModule () PREUMH MBI RESIRS H o AN ASEA R AR HOT 52, slifsibh
KGR AP B fERERPIRAS, 1R W] NULL,

int PyState_AddModule (PyObject *module, PyModuleDef *def)
B THRE ABL g 3.3 paAe. 5 A% 45 oK B B e 0 5 M B ORE AR RS X R Rl
dPystate_FindModule () FijaHZEHNT4 .
DCEERE T T B i A B AL B A

Python 27EF A—MHUS H8A Pystate_AddModule, HUILMBBRAIGGAACHS HiH €2 A
WER (EWRRAHEL). BT ERSR B QRIS 546 H T PyState _FindModule
W OL T A B . BEREEE RN T EABERBANG (SREd EEANE, suglds e
1 S R AR BT 77 AR S RS )
A Al GIL.
JET IR ] O B S IR ] -1
1E 3.3 AT

int PyState_RemoveModule (PyModuleDef *def)
B THUE ABL B 3.3 A, MIFRERRIRES RS Rt def BIAGRBIHNTR . JRENIN IR 0] 0, 35 SR IS 22 [m]
-1,
A A1 GIL.,
1E 3.3 JiRASTIA.

8.6.3 XA ZBWIR

Python $2 48t 71l FI AR X R . SH—DRIFIIENS:, EFER __getitem () JFEREEFY
—EMH . ARG — TR AR — SR, RS AT P TR R, IR
] A SR AR £ R A
PyTypeObject PySeqIlter_Type
& THisE ABL PySegiter New () JRBIENEA RAYRBINS AN BT I RN ERE iter O 1Y
HZHOE .
int PySeqIter_Check (PyObject *op)
MR op AR Py SegTter Type MIRMIE(E. BERECE RS MIHAT.
PyObject *PySeqIter_New (PyObject *seq)
BwEME: #6951 R . BT RUE ABL IR —A5 H LR IR R —E G AR AU seq. UIFFIIT B A
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)
MR op AR PyCallTter Type WEIRBIEAE . BEREUE RS MINHAT.
PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)

Bl #Heg3R. BTRE ABL iR NEAER SR . BB EL callable ] PAZAT AR AT ATERA
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 HIRFFIER

HRRE” RRR R R LR XS . B TR R A F s

PyTypeObject PyProperty_Type
& T HUE ABL NEHIAFTRA AN 5

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
BeME: #agilA. BT HUE ABL

PyObject *PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
BeME: #Hagi7lA. BT RUE ABL

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
BeME: #HagilA. BT E ABL

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
BEME: #agT .

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
BeME: #agi7lA. BT HE ABL

int PyDescr_IsData (PyObject *descr)
WERARTFRI R descr AR @ — M E @M NLR BEHER(E, B0 R E kY& — I AR E 0.
descr WAUH— NIRRT G ANy EATRRA .

PyObject *PyWrapper_New (PyObject*, PyObject*)
BeEME: #HagilA. & THoE ABL

8.6.5 Y13t

PyTypeObject PySlice_Type

& T RUE ABL g1 W REYREXS S . B 5 Python ZHIHY slice @M FMIX 4.
int PySlice_Check (PyObject *ob)

MR ob j2—A> slice XFZ MR EIEAH; ob WAZUR A NULL. IEREUE 2 2 AT .
PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)

Bl #Hag5l . BT RE ABL R —NEAGEEHAHUI MG start, stop Fl step X2 2PN 1R
slice X ALY 24 FRAY SRR . X LEAE AP AL AT— AR RT DAY NULL, FERXFPFOLTAFEH None /2
X B SR PEREL. AR G ICIE R BE AR 9] NULL,

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

B THE ABL MY X4e slice HEH start, stop Fl step K55, KiFFIHKEISN length, KT length 1))7
IR S (R
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JRHIRRIE 0, SRR -1 H HABE R (BRIEEDNRG S0 None HICTERFACN AL, 15
AL R -1 HE— ) -

PRAT BN 2 FT 500 H IR 4
TE 32 fRAS K AEAS T : 2 Hi slice B RIE S LR L 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,
FFF K FEL R length, FHA5Y] R WK FERAEAE slicelength w8 HEEI R G52 A 5@ —3
17 AT

JEEIIR ] O, HARI R ] -1 I HON SR

e IR BN T AR KN T AR R RN A X VR B g R Py Slice_Unpack ()
MpPyslice AdjustIndices () MG, Hp

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 WA B AEAS T 2 i slice BB M2 A2 PySliceObject*,

FE 3.6.1 A K AASH: AN Py_LIMITED_API R EEIZE N 0x03050400 5 0x03060000 g
BE (AMEFEBR) B 0x03060100 BB K PySlice_GetIndicesEx () < sZI N — M
PySlice_Unpack () fil PySlice_AdjustIndices () W% . S5 start, stop F step 4 29K AH .

H 3.6.1 lAZEH: W py_LIMITED_APT % & H/NF 0x03050400 8 0x03060000 5 0x03060100
ZEEE ORMIFELR) W PySlice_GetIndicesEx () HEFHAIHEEL.

int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

B FRaE ABL g 3.7 jaAe. MY X5 dhok start, stop FI step 5 i UEE R C B4, S ¥ 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,

BRI -1, REEhmR[E o
TE 3.6.1 JiAS A

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t step)

B TRUE ABL B 3.7 i, X start/end YJ R 5 S MRIEEE PR L TR . BILEENERT 52
LA ) A — oy Iy KA T 5 .

REYIR K. WEAEE R 2. AL Python {TH5.
1E 3.6.1 HUATIA.
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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 3%

— memoryview X4 C YR L T R AE T ZEAN— ] ABAEATH AR —FEAZ 18 Python X4 .
PyObject *PyMemoryView_FromObject (PyObject *obj)
BEE: #eg5I A . BT RS ABL MFRHEGE i IXHE TN A A1 memoryview X4, IR obj X FFA]H
Zeop X, W memoryview X GUR A DAL/, AINE TR KB, Wl LSt dy BAT0UER)
B
PyBUF_READ
TR H gz o XA
PyBUF_WRITE
T K] 5 2 o XA
PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
BwEE: #regil A, BT RUE ABL A 3.7 AL i mem 1 RG2S 0 XA —4> memoryview X4,
flags A] VA2 PyBUF _READ B\3# PyBUF _WRITE Z.—.
1 3.3 fRATIA.
PyObject *PyMemoryView_FromBuffer (const Py_buffer *view)
BEfE: Feyil A . BT RUE ABL A 3.1 AL, QI MLE 48 Z M IX S5 view (1) memoryview X
Fo MTREBRTHEMX, PyMemoryView FromMemory () Jg e 4.
PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
BEME: #He93 A . BT EaE ABL ME LG KB R4 A1 2 — memoryview ¥t contiguous AT
He (£°C 5 ’Fortran order W) . WIRNAE LR, W memoryview X448 1] 5 IR NAE. BN, &6l
H. memoryview 5[] ) bytes %4 .
buffertype R] VAN PyBUF _READ BY,PyBUF_WRITE HH—" .

int PyMemoryView_Check (PyObject *obj)
G2k obj ;& —~ memoryview X[ L NR I EAL . HRIAARFAIE memoryview B2, R ES M
Diihdr.

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
A& [0l 5] memoryview A5 G2t IXFAAT BIAS U H8 5. mview B5UE—1> memoryview SLH; X ASZA
AERYRAL, VROOATE CRA, 7 Rl ATt KU o

PyObject *PyMemoryView_GET_BASE (PyObject *mview)
& [l memoryview Fr Ft T 5 X Z MY 48 £, B0 EH W0 2R memoryview & i B
%ﬂ[PyMemoryVi ew_FromMemory () E‘ZPyMemoryView_FromBuffer () @J@)ﬂlj JB_ [M] NULL, mview
WS memoryview SZf .
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8.6.7 8553I AR

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)

BwEME: #e95 A, BT RGE ABL RIS ob (—A555 | XS . HEREE 2SR — N5, =
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)

BwEME: #e3A . B TR ABL AR EIXTS ob —AN555 1 AN S . ZRECR B2 R B —A 8
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)

BEME: AT BT RE ABL RSG5 ref WIS I X SR . WERPLT | AN RN TR, Tk
[1] Py_None.

ik %R BOR RG] X R — Aborrowed reference. X TR V% B R AEE I R LA
M Py_INCREF (), BRAF2 4 ETEM AT G — U 2 B JeiE A i S i e o

PyObject *PyWeakref_GET_OBJECT (PyObject *ref)

BEME: AR KT PyWeakref GetObject (), {H ARG,

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

5 A F KB 42 1) B 245 L 555 ) using-capsules.
TE 3.1 JASIA.
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 ]

I, OBt T DA 540 5 A DL R 7 P ZE S A AR OB 2 X 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)
BEME: #e95|A. J&THE ABL 68— B35 T pointer [jPyCapsule. pointer 2% 0] DA NULL,
TER OB — A58 IR 8] NULL.

FAF name A PAJE NULL Bl — MR A C FAFERIHRE . WERA N NULL, W SAFE 2 b
capsule £ (B IR ALVFLE destructor FREE )
IR destructor ZHUANH NULL, W24 & 9l A B HRRF BT capsule VE S HCERITE A -

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 .

BT IR [B] capsule A NS 4541, A A M BEE— 3 R [F] NULL,
TE 3.3 WA & EAS T : no_block NFAG AL 5500

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

A 3.1 JRA A AR T A AR IR 5 E M AT C APL SR . 1i§ 2 What's New entry | fi#1£H .
TPAME 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,

T8 301 AR AR AEZ HiA, R RAEfIFE <frameobject .h> ZJ5A .
int PyFrame_Check (PyObject *obj)

WA obj j&— A Wixd G R [l 2= AE .

A 3.1 AR AAR T FEZ BiRA T, AR EAE A <frameobject .h> ZJFA[ .
PyFrameObject *PyFrame_GetBack (PyFrameObject *frame)

AR frame Sy —AHMERI .

R Al —A~strong reference, EFE MR frame PATHMEMINIR A NULL.,

1E 3.9 AT
PyObject *PyFrame_GetBuiltins (PyFrameObject *{frame)

PREL frame 1Y) £_builtins Jg@{4.

iR [B]— strong reference, HWE5EFRANE] A NULL,

18 311 ATA.
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PyCodeObject *PyFrame_GetCode (PyFrameObject *frame)
B T FoE ABL g 3.10 paAz. KU frame A
1R [B]—A~strong reference.
gt (WifAY) RAlh NULL.
TE 3.9 BUAIA.

PyObject *PyFrame_GetGenerator (PyFrameObject *frame)

SREINA Z WL e . VRS A e, B A RAZ WA A A s A I NULL. A4F|
K5, B HGR [BME A NULL,

iR [B]—~~strong reference, B3 NULL,
16 311 AT
PyObject *PyFrame_GetGlobals (PyFrameObject *frame)
HREL frame 1) £_globals J@ k.
iR [B]—~ strong reference, M4EHRANT] A NULL,
16 311 AT
int PyFrame_GetLasti (PyFrameObject *frame)
L frame 1) £_lasti J@.
N frame.f_lasti & None MR -1,
16 311 AT
PyObject *PyFrame_GetLocals (PyFrameObject *frame)
PRHL frame 1Y) £_locals & (dict).
1R [B]—A~strong reference.
1E 311 RATIA.

int PyFrame_GetLineNumber (PyFrameObject *frame)
BT HEE ABL B 3.10 paie. &[] frame M HTIEAESRATHIATS

8.6.10 £ 2EXR
A LR AT 402 Python J SR SEBEA U R AR AN G2 . BTl e kAR AR (A BRIk B, AN 2 e

i HPyGen_New () B{PyGen_NewWithQualName (),
type PyGenObject

T A AR AR C ZE5H 1k
PyTypeObject PyGen_Type

SESE SO0 SUINATIE IO e S
int PyGen_Check (PyObject *ob)

TS ob 5Z&— generator XA NIR W EAH; ob WA K NULL, BLeREUESE & AT .
int PyGen_CheckExact (PyObject *ob)

WA ob RE R PyGen_ Type WIRRIE(E; ob MAUARN NULL. BLRREUEE 22 PN HAT .
PyObject *PyGen_New (PyFrameObject *frame)

BEME: #e5l A. BT frame XSGR BB A A AT R . R B BUE— AT frame |y
51 H . SEWHA A NULL,
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PyObject *PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)

BEE: #eg il . H T frame X G A& IR B — A AE AR TS, Hp __name_ Hl
__qualname__ ¥ K name Fl qualname. It &2 BUE —ASXF frame 5] o frame ZELTR K
NULL,

8.6.11 {hiZ¥=R

1E 3.5 A A
RSS2 async KBRS B B 50K Y o
type PyCoroObject
AT XSG C S5t 1A
PyTypeObject PyCoro_Type
AR IS E S INAEHN i
int PyCoro_CheckExact (PyObject *ob)
MR ob (AL R PyCoro_Type MIRIFIEE; ob IR NULL. MEREUE 22 AT .
PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)

BEfh: #rag 7| Ao HT frame M R EFFIR B —ANFRIPMEN R, i __name_ Ml __qualname__
WA name Hl qualname ,  JLeR BT X frame 51 o frame ZHLULIRA N NULL,

8.6.12 F TN EEMK

TE 3.7 AT A
T 3.7.1 JRA K AR o

#il: 1E Python 3.7.1 W, Fify EF3CAE & C APL A8 HECH M Pyobject 8T TIAZPyContext,

PyContextVar WA\t PyContextToken, fillN:

// in 3.7.0:
PyContext *PyContext_New (void) ;

// in 3.7.1+:
PyObject *PyContext_New (wvoid) ;

T2 bpo-34762 T fRENE .

KIEANGE T contextvars FE 2 H C AP,
type PyContext

T #/R contextvars.Context XA C Z5HAK,
type PyContextVar

JT3R contextvars.ContextVar XRE C Z5H1K,
type PyContextToken

TR contextvars. Token XJ4RH C ZEHA,

PyTypeObject PyContext_Type
PR context JIRI R AINT G
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PyTypeObject PyContextVar_Type

2R context variable ZET )TN 4
PyTypeObject PyContextToken_Type

7R context variable token T fFIR RN 4
KGR
int PyContext_CheckExact (PyObject *0)

W2 o KA PyContext Type MIRME{H. o AN NULL. BERELE 2B IAT
int PyContextVar_CheckExact (PyObject *0)

2R o KAy pyContextVar Type WIRFEAE. o MM NULL. BLERELE 2 MIHhAT
int PyContextToken_CheckExact (PyObject *0)

MR o KA PyContext Token_Type MR EH. o AAIAK NULL. B S SBEIIT
BSOS B R
PyObject *PyContext_New (void)

B #Hagil A, QIE— IS BT SONR . IR A A RNER M NULL,
PyObject *PyContext_Copy (PyObject *ctx)

BEME: Freg A QUETE AR eox BTN SOMGREGHEES DL A A A A iR IR 8] NULL,
PyObje('l *PyContext_CopyCurrent (void)

B #agil A, QUERYETARE BT SCREAE DL, IR A AR B IR 9] NULL,

int PyContext_Enter (PyObject *ctx)

B cox BOABIARARR) S 1] R 3C R E 0, SR [E -1,
int PyContext_Exit (PyObject *ctx)

IUHE cox BTN SOFRZ B SCRE N 4T R 2487 E S0 iR IE o, HASHRE -1,
LR SO R
PyObject *PyContextVar_New (const char *name, PyObject *def)

BEME: #eg3l A . QAN ContextVar X4, S name I T AIAEMTXH . BB def
R B RSCAREAREBOAE, B NULL FORTEEGAME. R AR, XA EES IR NULL,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
LT SO RO, WS AR SRR S LR, GBI -1, R R AR, TR R,
HOIRE 07,
WERARH] BN, value $E2 48 B RIHEE . QAR BN SUE R BRA RS, value FHEI :
o default_value, YNHIE NULL;
o var [NERIME, WA J& NULL;
e NULL
B 7R NULL, XAeRR IR AN 5 .
PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
BeEME: #a951 A . FEXSEI LR S var R value, SR EVERST B TR BRI S, BE AR kA
FEIR [9] NULL.
int PyContextVar_Reset (PyObject *var, PyObject *token)

HiTjC’*E' var Ei’Jthuiﬁﬁ BAEIR ] token {jPyContextVar_Set () #{JHHZ BIRPIRES. ILpREL
BRI 0, AR
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8.6.13 DateTime ¥}5

datetime MBI T & Fh H WA B[R] XF G2 A6 H X 2L R E 2 BT, b ZAE R R AR RS A Sk S
datetime.h (EHREI A R EHEFE Python.h 1), I H PyDateTime IMPORT MAZ#EMGE, W &
VERBHA IR A R B — 35 o XS4 R E C SR FR T — S AS i PyDateTimeAPI
BRI R TR .

type PyDateTime_Date

pyObject [XA~T-2EAFIR Python H XI5 .
type PyDateTime_DateTime

PyObject [XATIEBZFIR Python H IR TAIXT 4L
type PyDateTime_Time

PyObject HIXTZRAIKIR Python I [H] X4 .
type PyDateTime_Delta

pyObject XA IBUFIRPIA H IR RIEZ [ ZE(H .
PyTypeObject PyDateTime_DateType

XANPyTypeObject HSEHBIAFE Python HIHIZEAL; &5 Python 2] datetime.date X AH[ .
PyTypeObject PyDateTime_DateTimeType

XA4PyTypeObject HSEFIFE Python H WIf[E]25% ; &2 5 Python 2 datetime.datetime X
AR .

PyTypeObject PyDateTime_TimeType
XAPyTypeObject [ASEHIfLEE Python Bf[A] 2874 ; &5 Python JZ T datetime. time XJRAHM .

PyTypeObject PyDateTime_DeltaType

X APy Typeobject 5Ll F WA H WIS [RIE 2 [8] ZZ{EL 1Y Python 2874 ‘5 Python JZ i )
datetime.timedelta X}ZHH[HE] .

PyTypeObject PyDateTime_TZInfoType

XA4PyTypeObject HISEHILFE Python BHX (5 H 258 ; ‘&5 Python J2[H{f] datetime.tzinfo X4
A o

I UTC 5
PyObject *PyDateTime_TimeZone_UTC
R FR UTC X BB, 5 datetime.timezone.utc HFE—XF% .
1E 3.7 AT
RAURGA
int PyDate_Check (PyObject *ob)
IR ob N PyDateTime DateType 2:HIE} PyDateTime_DateType HIEATHRAEIN R W BElH. ob
ANREN NULL. BEeR B2 S AT
int PyDate_CheckExact (PyObject *ob)
WA ob HPyDateTime DateType KRBINLRFIEAH. ob AREN NULL. ILRRECE &S MIIAT.
int PyDateTime_Check (PyObject *ob)
TH ob NpPyDateTime_DateTimeType M E PyDateTime_DateTimeType FHH:/~F 27 N &
[BIEAH. ob AHEN NULL. BLERECE RS WIhGT.
int PyDateTime_CheckExact (PyObject *ob)
IR ob KjPyDateTime _DateTimeType KREINIREI B H ., ob NEEN NULL., HEREE RS IIHFT .
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int PyTime_Check (PyObject *ob)
W ob hPyDateTime TimeType B PyDateTime_TimeType FIEA T2 M)z M BAEH. ob
NBEH NULL, BCRREUR R M T .
int PyTime_CheckExact (PyObject *ob)
Wk ob HPyDateTime TimeType KRBINLRFIEAH. ob AREAN NULL. ILRRELE &2 MIIAT.
int PyDelta_Check (PyObject *ob)
MM ob hPyDateTime DeltaType KAl PyDateTime_DeltaType [ IEAT- 2K FIN) IR [0 BEAH,
ob ANfEA NULL. MR &2 AT
int PyDelta_CheckExact (PyObject *ob)
MR ob N PyDateTime DeltaType Z5FINLR[EIBE(E., ob AfEN NULL, MEREE E4 AT
int PyTZInfo_Check (PyObject *ob)
W ob NPyDateTime_TZInfoType 2A8l PyDateTime_TZInfoType 34 TZEHIN) IR A B
{Ho ob ANEEHN NULL. BLRREUEZESININGT.
int PyTZInfo_CheckExact (PyObject *ob)
Wi ob HPyDateTime TZInfoType JANIRIEIEAH. ob ANEEN NULL, HHREE 22 MIIT.
AT OIS
PyObject *PyDate_FromDate (int year, int month, int day)
B #egsl A, REFEES. H. HIW datetime.date X4,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second, int
usecond)

BEME F g 5| A . IR Bl B A $5 E year, month, day, hour, minute, second #il microsecond J& 4] datetime.
datetime %&£,

PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute, int
second, int usecond, int fold)

B #FHagslA. R EGJ5E year, month, day, hour, minute, second, microsecond /1 fold Jg& 4 )
datetime.datetime ¥4,

TE 3.6 BUAIA.
PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
BEME: #9353 A . RIAEA F§ % hour, minute, second and microsecond J& M datetime.time X4,

PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)

BEE: Fah 3 A . IREEF $EE hour, minute, second, microsecond Fl fold J@ 4] datetime.time X
%,

TE 3.6 JRATNA.

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)

B #Hagil A . BREMRGER. BB datetime. timedelta X4, FFHATIER (LR
TELA R A RS AU AE datet ime . t imedelta XRAYSCRIFEHIMIIXEIZ N

PyObject *PyTimeZone_FromOffset (PyObject *offset)

B #agil A . RE—4 datetime.timezone X4, XL HA A offser ZEFTR I AR A 44 &
ER2E,

1E 3.7 A A
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PyObject *PyTimeZone_FromOf fsetAndName (PyObject *offset, PyObject *name)

BwEE: #Hag3l A . R4 datetime.timezone X4, HXREA VA offser ZERIRI) E E I 22
FIEF X 44 B name

TE 3.7 ATIA.

— B kR B X R b iR BT B R, S B W A @PyDateTime Date I FE H 1 3k
(WPyDateTime DateTime) WJSEH). SEAEE N NULL, HASKAIA:

int PyDateTime_GET_YEAR (PyDateTime_Date *0)
PAIE RS I 2R [l 4F (3 {H

int PyDateTime_GET_MONTH (PyDateTime_Date *0)
IREH S M0 F 12 (R

int PyDateTime_GET_DAY (PyDateTime_Date *0)
IR[EH T, A0 B 31 R

— BB R I T R A R U B R . SR PyDateTime_DateTime WFHTIMEH. S4L
AREN NULL, I HASR AR

int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
RENEE, A0 F) 23 AL

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
MmO 2] 59 AL

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
AREED, A0 F 59 AL

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
R EED, MO ] 999999 HHEAL

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
R EIPTEAE, RO H 1,
1E 3.6 A TIA.

PyObject *PyDateTime_DATE_GET_TZINFO (PyDateTime_DateTime *0)
iR [A] tzinfo (W] PAH None),
1E 3.10 RAHIA.

— SR IR R P SR U B R . SR g PyDateTime Time A% TR LH . SHAREN
NULL, HAXKAIA:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)
R ENEE, A0 F) 23 AL

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
MmO F) 59 AL

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
AR[EED, MO F 59 AL

int PyDateTime_TIME_GET_ MICROSECOND (PyDateTime_Time *0)
AR EGER, A O F] 999999 iy HE%L .
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int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
R, A0 E 1.
1E 3.6 JiRASTIA.

PyObject *PyDateTime_TIME_GET_TZINFO (PyDateTime_Time *0)
1R 1] tzinfo (W] PAKH None).
e 3.10 HUATIA.

—SE R M ZEX R PR U B 2 . SR PyDateTime_Delta fFEHTRILEM . SN
NULL, FHHARNSAGE AL

int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
R KE, -999999999 F| 999999999 1L %L
1E 3.3 RAIA.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)
RIEFEL, MO 2] 86399 AL
1E 3.3 AT

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_Delta *0)
RFEIFPE, A0 F] 999999 AL
1 3.3 JRATIA.

— TR SCEE DB APT 1) 7%

PyObject *PyDateTime_FromTimestamp (PyObject *args)
B #Hegil A, QEIRE—DHETHSENH datetime.datetime XL, WG HE4H

datetime.datetime.fromtimestamp () .

PyObject *PyDate_FromTimestamp (PyObject *args)
BEME: #Fay5] 8. QI IRE—NEEILHSENH datetime . date X4, IEHEL datetime.

date.fromtimestamp (),

8.6.14 FKELFMMR

PAURFR A TREP RPN E RS, H R FAEPIFIZEEY -- GenericAlias 1 Union, X GenericAlias £X[i]

C Ik

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)
BT FasE ABL g 3.9 prAe. i@ — GenericAlias X4, #1241 Python 2§ types.GenericAlias.
SR origin 1 args 73 X E GenericAlias B __origin__ Ml __args_ J@Vk. origin Wiz 22—
PyTypeObject*, Tij args W] PAd2— PyTupleObject* i FE (L& PyObject* WRAL ) args
A—Aocdl, W AN EICHIF R _args_ WEA (args,) . MSEHAT T HDR
FERRG A, R RIE origin A2 B2 . GenericAlias [ _parameters_ JE MM
__args__ fiinang. wRKN, W5l k—A 5 RN NULL,

R — AT A R A T

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem__", Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}
(530
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(% L350

}

S
BARRAI 7Y class_getitem_ ().
TE 3.9 RAA.

PyTypeObject Py_GenericAliasType
B THE ABL B 3.9 AL, Py _GenericAlias () FriR[AIXf i) C 284, 44T Python H1[¥)

types.GenericAlias

1E 3.9 A A

180 Chapter 8. RFHIMRE



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 ()

% LR B8 A W % fFPy_Initialize(): Py _EncodeLocale(), Py_GetPath(),
Py GetPrefix (), Py_GetExecPrefix(), Py_GetProgramFullPath (), Py_GetPythonHome (),
Py_GetProgramName () MlPyEval_InitThreads () BiVHHH.

9.2 2REETE

Python A fA 5 ¥4 il 42 SR Be B H O R PRI I AL B o X LERRAS BRI iy AT

M AVEIA U E— N HEARRS , AR A 2 B B I R AL, N, b %"]ﬂ“Py_BytesVVarnngFlagﬁ
B 1M —bb &$4Py_BytesWarningFlag K 2.

int Py_BytesWarningFlag

L bytes o bytearray 4 str HRHHH bytes 5 int WK IEY . WRATHT 2 W
#.

H1 —b BT E .
int Py_DebugFlag
FrafEtra i (RE R, MO i) .
i1 —d JET A1 PYTHONDEBUG IEAF B ik E .
int Py_DontWriteBytecodeFlag
WERBCE A AER, Python ALAEF AFABNZLE A . pyc XUF
iy -B &I Al PYTHONDONTWRITEBYTECODE MIEAS K B o

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
4Nt PYTHONHASHSEED MMRAR g4 i WA AR W H 1.
AR A IEZAE, WEEEL PYTHONHASHSEED REEAR KA i AL I e 7 Fh -

int Py_IgnoreEnvironmentFlag
ZWEFrE PYTHON* MdAr &, a0 v fEiX B A PYTHONPATH Fl PYTHONHOME ,

 -E fl -1 ST E .

int Py_InspectFlag

LR ANERE DSBS R T —c BRI, WSTEPITZE AR & e AL B, BIf#
TE sys.stdin I Zunid 2 antt.

i -1 #EIf A PYTHONINSPECT MIEAS i .
int Py_InteractiveFlag
HY -1 PETIE .
int Py_IsolatedFlag
PARR 05T Python. TERR BB sys . path REANELE A H 8T 1Y site-packages H 5% .
Hi -1 PEIi .
1E 3.4 BRATIA.

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

A5 PYTHONLEGACYWINDOWSFSENCODING MIEAS Byl HAE S FRF R NN 1.
BL 1S PEP 529,
] FPE: Windows
int Py_LegacyWindowsStdioFlag
MRZIERR N AEZE, WEHH io0.FilelOo AR io._WindowsConsoleIO YR sys FrifEdi.
A PYTHONLEGACYWINDOWSSTDIO M/ S BN AE S FAF R &M 1.
AREZIEAER, WS04 PEP 528,
A] F 4 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 (),

H1 - BEIIE .
int Py_NoUserSiteDirectory
ANER H P site-packages HE#INE| sys.path,
i —s fil -I &I PL 2 PYTHONNOUSERSITE FdaAs i B .
int Py_OptimizeFlag
i -0 LI Al PYTHONOPTIMIZE MABEAR B B o
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int Py_QuietFlag

R 7E RS AR R AN 2R BRI IR AR5 B
M —q PET R

TE 3.2 JRASA.

int Py_UnbufferedStdioFlag

ol stdout Al stderr AN S .
B —u &l PYTHONUNBUFFERED B4 % B o

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 YEWi Al PYTHONVERBOSE R3S Fr i .

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 .

#ik: {F Windows |-, ¥4 £/BGUM O_TEXT B0k O_BINARY, SCIEHHEMIGEN C 2709 T
Python 5l 4.

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

Gl K — N SHH) FHitE{4 cpython._PySys_ClearAuditHooks,
T 3.6 BUAIA.

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 AT

3.1 A7 .

void Py_ SetProgramName (const wchar_t *name)
& T HaE ABL It APT AR B T 1) TR : VMBI EPyConfig. program_name, % JLPython
MHAELELE .
IR R R, AR A py_Initialize () ZHIRME . ERFEIFAREASEE I main ()
BREAY argv (0] ZHIE (BN TEFAT) . Py_GetpPath () NI IR LE HA o B 2 T ETERINS
TR AR B AL LA R AT AT SCIFRY Python JZ47I A . BRIME S 'python' o SEL 2445 [0 H S A7k
P — D AREETR N T, HABTERRF AT RN S R £ MU . Python M REds H ALl (LAY
AU AR AR A -
i Py_DecodeLocale () RMMFATEHMFE|— wechar_* FFH.
H 311 ARTEH.

wchar_t *Py_GetProgramName ()
& T e ABL BRI fPy_SetProgramName () SCEMRRT AR, BUBGARAIR. & EH T4 ER G
HESAERE s B A A SO
WRECR N AEPy Tnitialize () Z AT, AHIMKFHRE NULL.
e 3.10 A K AAH: BHEIR EAEPy_Tnitialize () ZHIMAKFR[E NULL,
wchar_t *Py_GetPrefix ()

B TROE ABL IR [ £ X E R EM M T B CH M prefice X 2 E Tl
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

MWRECNNAEPy_Initialize () ZHIBEHA, 750K NULL,
TE 310 A R AEAS R : BUIAEWIIR EFEPy_Tnitialize () Z BI#EH R[] 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 iUA B AEAS T : BUAEWIR EFEPy_Tnitialize () Z HIHEHHRHR R 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]

BB AEPy_Tnitialize () ZHIBAA, W& E NULL,
TE 310 JRA KA BAEMREAEPy_Initialize () Z AR FFFRIE 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 WiUA A AEAS R BUAEWIIR EFEPy_Tnitialize () Z BIFEHHRHE ] 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 & '; ',
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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 -
T 3.8 A KA BUE sys . executable FFMUNRFIERERAR, AT Y.
311 A5
const char *Py_GetVersion ()
B T HiE ABL i [n] Python fEREARIIRUAS . X R oA AN R I A 745

["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 () RfRIGFITH PAMSFE]—4 wchar_* 4.
HIES A Python #1451t i W PyConfig.orig _argv MlPyConfig.argv .

ik HAE I THAT B A LASME H A Python fERERS I FFRFAE A O V6K 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");

£ 3.1.3 HUATIA.
i 3.11 AR

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 .

WY TPy Sys_SetArgvEx () T updatepath Fj 1 [AF python fRFESRE ST T -1,
ffiflPy_DecodeLocale () FfRIGFETE ASE T — wchar_* &,
FAES R Python #1445 1LBCE W)PyConfig.orig _argv MlPyConfig.argv J{f.
T 3.4 A & A A5 W updatepath AT -1,
H 3.11 R4 5.

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 EOY A48 10 S A D ABEE R TS, HNAER T PATIIRR R EEAZE . Python fif
P P ARG B I AP f P 25
ffifipy_DecodeLocale () FRARMEFATH AMFE]—A> wechar_* F4FH .
B 311 AT

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 .

WHRBCR N AEPy ITnitialize () Z BB, 75 NPEHRE NULL,
1E 310 A K AAT: AEWREAEPy_Initialize () Z R HRFRE] 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

s M RS VO RECERL GIL fy s WG, HEAEVE AT 21517 Python Xf 4K Mafit58,
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 E 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
e 3.9 AR S A AR T RO EA PATAEAT R4
A 3.7 AR BT RO e Py_Tnitialize () W, WEARTHHETHNE.
TE 3.2 AR AR SR B E ATV Py_Tnitialize () Z R
H 3.9 A FEH.

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]
T 3.7 AR Z AT BUHEGIL ¥fhpy_Tnitialize () KAHRL.
F 3.9 AT

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

ik MIBATH IEAE f A AL AN AR R FH UL sR B A S5 26, BIERZRFE AN 2 B Python R
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 -

i B T IETE R AL A RAR T T LR R A 2512 4 fe, R 2k J2 i Python G # Y.
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 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 KB4 API

AV BRECERUIAEPy_Tnitialize () ZIGHAA .
TE 3.7 RARAEAEW: Py _Initialize () AESWIIRILGIL,

PylInterpreterState *PyInterpreterState_New ()

B THUE ABL QI8 —MHR RIS R . ANFRERA R, (HAURA BT I X e
R e A A .

5| k— RIS E) HiTEF cpython.PyInterpreterState_New,
void PyInterpreterState_Clear (PylnterpreterState *interp)

& T HE ABL HEMRAPIRSN PR IrEEE . DR 4 R 1

Bl R — MDA SE Hi3 4 coython.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)
& T HUE ABL HEAFDREN R ITAEE . DA 4R iR

TE 3.9 WA KA MR EMAE 2T PyThreadState.on_delete [, TEZHIMRA S, HHEAE
B RHEAEPyThreadState _Delete () HH,

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)
& T 1EE ABL B 3.10 jae. BRI Python RALIRZS tstate 124 Hif il
IR [B]—A~strong reference. WIARBAT M HIHAATHIWINR [A] NULL,
%i%é‘lﬁ]PyEvalfGetFrame ()
tstate WhSiIANH NULL,
1E 3.9 AA.
uint64_t PyThreadState_GetID (PyThreadState *tstate)
B T HE ABL & 3.10 paAz. FRUX Python AR sstate HME—ZRARIRZSARRAT .
tstate WhiIANH NULL,
1E 3.9 A TA.

PylInterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
J& TR ABL & 3.10 e, 3KHL Python KRR sstate Xof 1 HOFRRERS -

tstate Wi ANH NULL,
1 3.9 ANA.
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void PyThreadState_EnterTracing (PyThreadState *tstate)
15 Python AR tstate HRIB ERFIPERE 2 HT
ffiflPyThreadstate_LeaveTracing () BRECRIKE BN,
1E 3. 11 AT

void PyThreadState_LeaveTracing (PyThreadState *tstate)
K5 Python ZRERRTS tstate T 9Py ThreadState EnterTracing () PRECEENIEEEFIE:BEHT .

HiEZWPpPyEval_SetTrace () MlPyEval_SetProfile () HER.
18 311 RAHIA.
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.
1E 3.9 JANA.

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

B‘io
VA B 20 A GIL
1E 3.7 A HIA.

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 JATIA.
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
TE 3.9 WA Fe A AR B SRR BCEAE %52 — A tstate 125
e 311 A K EASE: frame JE S PyFrameObject* MCh _PyInterpreterFrame*,
_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)
BRI R 4L
1425 PEP 523 “Adding a frame evaluation API to CPython”,

TE 3.9 AT
void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunction
eval_frame)
BB WAL R AL
12 )i PEP 523 “Adding a frame evaluation API to CPython”
1E 3.9 AT
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PyObject *PyThreadState_GetDict ()
BEME: EAFIA . BT EUE ABL IR — A TR A AR L RIS R i, gy
JRHR IS 214 ik ] — A~ A 4 B ORAE 1% 7 B P AR o TRV T 424 i) AR RS Iyt T DA L B
. QPRI BOR I NULL, A AR S i 15 | ELR O 124 A A AT ) 24 TR
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.
R BON G BUEATRS exe (951 H . ABG IRBERE , RIS 1R A O C ¥ R E . T A
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 WUAR KA id ESHI2E8IE M long A8 unsigned long.
void PyEval_AcquireThread (PyThreadState *tstate)
& T AEE ABL BRI SR AR BT 24 B ARSI tstate, "BALZA NULL, BLAHEILZ HIE
PeONE . ARAZEAR AR, W& R A BER.

ek B4 IEAE B Z AR A LR AR E Y UL pR BRORs 221 2o, BRI ZR AR J2 i Python 61 22
RAT DAFEVE L iR B B ] _Py_IsFinalizing () f sys.is_finalizing () RIKEMERELRE
TR B ZAC AT AR R DAEE G AN b B 2845

JE 38 IRA KA T B Wi 5PyEval_RestoreThread (), Py_END_ALLOW_THREADS ()
MPyGILState Ensure () fREF—2, WIRAEMREAR IEAE S AL I ) & 4 45 Y 2t
PyEval_RestoreThread () ;2—NMaZnl ) (EMELBEHAYGL) B2

void PyEval_ReleaseThread (PyThreadState *tstate)

B T RE ABL R4 pi B RASE BN NULL FRE A R Reas 8. 762 Bt i gk B Bz
H Y EIAR TR o tstate ZHUULAN R NULL, S5 TRE T 2B AR YR LR - W
RANE, Mot — B iz,
PyEval_SaveThread () j&—MAREV N (BIHELREM KIIIGL) T2 R

void PyEval_AcquireLock ()
2 Fieor ABL SRR fEREAS 8. BIATTEICZ BIE 018 . WALZLREC 2a 81, W2 Iisest.

H 32 RAFMN HWEBEAXTEH Y0 LERS. W % HpyEval _RestoreThread ()
B PyEval_AcquireThread().

Friks MIBATIIETE e A AL A IEAS SRR TR T ML BRSO X i e, BB A 2 1 Python G 2HY .
PRAT DATER ) B e B 2 i ffi ] _Py_IsFinalizing() Bf sys.is_finalizing () JRAEMRELE
T T A DS R B 2 5

JE 38 IRA KA T B Wi 5PyEval_RestoreThread (), Py_END_ALLOW_THREADS ()
MPyGILState Ensure () fREF—2, WIRTEMPRAR IEAE S ZAL I I ) & 245 Y 2t

void PyEval_ReleaseLock ()
& T HE ABL BELA R fi R il BUHE b2 Bl L 3

H 3.2 A 3¢ H: R ECR & R Y E & R R S W AlpyvEval_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 AT A

e 3.9 A B A AR T QSR LR B TR PR I, R func R HHE TR RN, A
FEAE LS PR . BUERAS TR ERA A RT3
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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

Wi S sys.setprofile () EREL.
T I AR 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 .

1S sys.settrace () REL.
A7 LA 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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ik XU APL REERA &8 void* M(EAFE NS PR . /RFFEH C A EARERCEA]. WE void* {E
fliX5A PyObject*, XELREHALKTEAIIITE | T EERAE.

9.10.1 & ZELE#(i& (TSS) API

51 TSSAPI 22 T HUf{ CPython fiféds A TLS APL Y. % APL il —ikiry_tss_t AR
int RFTRLMEH

1E 3.7 AIA.

%W

”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

Wl PORI) key FF2E M — B 485 AR 240F key BE O 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
(137 AR : e APL BG4 72 % 5, 7465 (TSS) AP VR

frik: XA APLRTACR SRR TLS SER MM % A 008 int HY7E SUP P . ZERCRERG T4 L,
PyThread_create_key () 4§ BIE I —AKICRA, IF HHAL TLS BCfe SRR T-& 1 AR AL

i BB AR, SRR A A A APTL
int PyThread_create_key ()
B FHaE ABL
void PyThread_delete_key (int key)
B FHEE ABL
int PyThread_set_key_value (int key, void *value)
B FHaE ABL
void *PyThread_get_key_ wvalue (int key)
B FHaE ABL
void PyThread_delete_key_value (int key)
B THaE ABL
void PyThread_ReInitTLS ()
B FHaE ABL
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cHaPTER 10

Python #13& 1L EL &

1F 3.8 fATNA.

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.

Z W

PEP 587 "Python ¥J &1Ll .

10.1 ;=61

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.
(ZF )
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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)) A
goto exception;
I3
PyConfig_Clear (&configqg);

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);

*/

(% L350

10.2 PyWideStringList

type PyWideStringList
i wchar_t* FRFEH A 3.

A length “AEZAE, W items DAAIA A NULL I H A FAFER A A A NULL,

Jrik

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)

¥ item FRINE list
Python W79 T 45 A0 DA I8 T LG BRI 2K

PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)

¥ item A F list 1Y) index LB _F.
MR index K2 list WKL, WIRF item GSINE list .
index WK T4T 0,
Python A2 I 4 A LASE ] FHT L PR
ZERR B
Py_ssize_t length
List K J&.
wchar_t **items

FIETIH -
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10.3 PyStatus

type PyStatus
BRI PR AR s . AR EGR H A Z5H 1R
XFTRTR, BN DMERE AT RN C BB R .
St IR B
int exitcode
B, B4 exit O WS
const char *err_msg
BHRAEE
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 ANV A 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

il fENES, Python K Hi%XE PyStatus. func fJ%7, MEIELIREAIEREUN SR func % NULL,

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
AT i) 4h ke Python By 14 .
FT A AL T ST e B R
void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)
i Python B2 i SRR MG AT FEHCE -
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 .

5 Python & {# i —--without-pymalloc #4TE & W] PYMEM_ALLOCATOR_PYMALLOC #
PYMEM_ALLOCATOR_PYMALLOC_DEBUG ¥ Ak 37 .

Z: 1. Memory Management.

BRAHE: 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.

% Wllocale encoding .

BRINE: 7E Python FLE o4 1, TERRBSECE 4 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 .
% lllocale encoding .
BRINE: 7E Python FLE o4 -1, R EECEH N 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
W AEEE:

o XHE PyPreConfig.utf8_mode A 0,

o« WEPyConfig.filesystem encoding A "mbcs",

o NHEPyConfig.filesystem errors A "replace".
WG4k | PYTHONLEGACYWINDOWSFSENCODING [ EAS B{H .
{#E Windows T[], #ifdef MS_WINDOWS ZZW[#%HlF Windows % @ 1thd .,
BRINMA: 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 FIHI 4R 1L

o % Python NiF4HiLgs (PyPreConfig.allocator)

« MiE LC_CTYPE i 5 X1 (locale encoding)

« & Python UTF-8 = (PyPreConfig. ut f8_mode)
MHITIRC . (PyPreConfig KA fA4E¥E _PyRuntime.preconfig 1,
T 1) 434k Python i) ek %5 :

PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
WA preconfig THC &K 15 #] 464 Python.

preconfig ANB] >k NULL,

PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char *const *argv)
T4k preconfig WL &K FHI 4G 4L Python.

W12 preconfig fiparse_argv HAET(EM T argy fr 2754 (
preconfig ANT] >k NULL,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t *const *argv)
4l preconfig T B A K 4h 1L Python.
MR preconfig (parse_argv HAEB(HNIMNT argy G ATSH0 (FEFAHFER) .
preconfig ANT] > NULL,

T T EMNEREMHPystatus_Exception () flPy ExitStatusException () KRR (FiREE
).

XTFPython it & (PyPreConfig _InitPythonConfig()), I Python J& a2 1TS8001151011 %B/AT
vl hh 1k Python AL Ay 4TS5, RN BN gttt XSl E = E . Flal, -X utfs fy
A ATIEIRE ] Python UTE-8 52,

PyMem_SetAllocator () AJ{EPy_PrelInitialize() ZJG. Py_InitializeFromConfiqg () Z Hi#k
P PAZEEE 8 2 L NTRS \@ﬂ%ﬁ MR PyPreconfig.allocator #fi% A PYMEM_ALLOCATOR_NOT_SET
WA FEPy_PreInitialize () Z BitkEH .

1% PyMem RawMalloc () iXFEH) Python PN 1F/ e & S0 BEXE Python T 48k mifE H, i B 81
malloc () fll free () MIRALRL AN . Py_DecodeLocale () ANRETE Python i) ia b2 BB IHH -

{2 ) 4 A 5K S5 AT Python UTF-8 A5 31

)

ali

PyStatus status;
PyPreConfig preconfig;
PyPreConfig InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfig);
if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);
}
GETH)
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(#z E70)
/* at this point, Python speaks UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.6 PyConfig

type PyConfig

TR TRLE Python WL S IS5 14 .

S, WA PyConfig Clear () PRECRBEINLE MNAT -

ST

void PyConfig_InitPythonConfig (PyConfig *config)
1t Python B & SRAJIRACHLE -

void PyConfig_InitIsolatedConfig (PyConfig *config)
W[5 & e ORI IR E .

PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t *str)
¥ A e sir Dl E *config_str,
TE N BEFA 4745 1 Python.,

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t *const *config_str, const char *str)
ffifflPy_DecodeLocale () X str MATARIGH K445 X EF| *config_str.
TETEIFA 4745 10 Python

PyStatus PyConfig SetArgv (PyConfig *config, int argc, wchar_t *const *argv)
MRS TAFH 52K argy W AT TS 4L (config Bargv 1),
TEFLIFA 4745 14 Python.,

PyStatus PyConfig SetBytesArgv (PyConfig *config, int arge, char *const *argv)
WYL F 1 H 3% argy BB M 1TS4L (config Wargy i), Py _DecodeLocale () XM7Y
R IEAT AR o
TENBEIFA 444 1 Python.,

PyStatus PyConfig_SetWideStringList (PyConfig *config, Py WideStringList *list, Py_ssize_t length,
wchar_t **items)

Y55 FAFER A 32 list BN length K items .
TE B} FA 4744 1€ Python.,
PyStatus PyConfig_ Read (PyConfig *config)
BHUYTA Python it .
BRI P B IR AL .
i M RR BN A TR BB SO T4 202 & 5B, 2 Python 3.11 JIRFE.
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PyConfig Read () REUAMTPyConfig. argv S —IK: S W5E G, PyConfig.
parse_argv FHEBCN 2. d1F Python ZHURMPyConfig. argv HRIEH, LTS EPIK
20351 AR e 0 AT} Python 17

TESFERFFR 4745 1 Python.,

TE 3.10 iRA K AT PyConfig.argv ZHIAE R YN — IR, TESHUR N 5E U5,
PyConfig.parse_argv ¥#ix N 2, HE Y PyConfig.parse_argv T 1 WA &M@ S
T 311 AR EZ AR T PyConfig _Read () NEHITEA KA, BIVTEPython 344280 F N
BT S EBTES|Py_InitializeFromConfig () B,

void PyConfig_Clear (PyConfig *config)
TR & A A

WAy % BK Z 8 pyConfig J5 AR TR 4145 1L Python, FEiX B 3L R, Python Tl ] 46 1k FiL ¥
(PyPreConfig) $fPAPyConfig JyRkili. WIRZE R GpyPrecontig M NLE T B, BT
HEF M PyConfig Tk Mgt & :

e PyConfig.dev_mode

e PyConfig.isolated

e PyConfig.parse_argv

e PyConfig.use_environment

WA, MR T PyConfig SetArgv () BPyConfig_SetBytesArgv (), WAL HHAM %
ZHIHRZ R, ARG BB T m TS5 (Wi parse_argv HAEZ(E).,

ﬁbﬁﬁﬁﬁlﬂﬂﬂ%%J\J\ﬁﬂﬂ PyStatus_Exception () fll Py_ExitStatusException () KAt
wO(HREGEE) .

éﬁ@ﬁi%ﬁﬁr
PyWideStringList axgv
W QfTBH: sys.argv.

$parse_argv &R 1 5 PL5 38 Python f# A Python @y & 17 Z UM [ i 7 K ffbrarav F
Margv 135 Python 244,

mRargy J=, WEEIM— D2 PR AR sys . argv IREAFAEIF HIKITA N2
BRAE: NULL.
HiiZHorig_argv .
int safe_path
WARSEFETE, Py_RunMain () RTEEBIN ] sys. path FFREIM—A AT BER L 2R B A2:
« WRargv[0] %FF L"-m" (python -m module), WHHYMHE TAEH .

o MRRBITHA (python script.py), WEMMARES. WREAFSEEE, WA
FHER

o AEHAEIT (python -c code Ml python), FFHII—2EFRFER, XRRME TAEH .
WL P TR PYTHONSAFEPATH IS ENE N 1.
BRIE: Python FLE > 0, [RESELE R 1.
1 311 AT
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wchar_t *base_exec_prefix

sys.base_exec_prefix.
PRIAMH: NULL.
Python 5 4Z2 82 & [—HB53
wchar_t *base_executable
Python B REA] AT/ sys._base_executable.
A _ PYVENV_LAUNCHER__ IS4 ENE.
14 NULL WM PyConfig. executable WH .
2RIAME: NULL.
Python F&4280 5 1H—R57
wchar_t *base_prefix

sys.base_prefix.
PRIA(E: NULL.
Python $5 1285 fH)—HB5
int buffered_stdio
R EET 0 Heonfigure c_stdio NIAEZME, WIZEH C £ stdout F1 stderr (220t .
WL —u TR PYTHONUNBUFFERED MIEASEHXE N 0,
stdin #H A PAZMRATIT .
BRIAE: 1.
int bytes_warning

WRET 1, WK bytes B bytearray 5 str ##f7HE, ¥ bytes 5 int TR &
g

WRRTET 2, WERXEREIL TG K BytesWarning i,
1 —b Ay 4TI T Y
NN H

int warn_default_encoding

WEAAEEAE, WHE io. Text IOWrapper (il BRIAGmALAE R 4 th EncodingWarning %4k, 3
&1 274 i0-encoding-warning.

BRNH: 0.
1 3.10 AT

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.
BOAMA: 1.
1 311 AT

wchar_t *check_hash_pycs_mode
ERIET AR . pyc XHHIEIEFT A ——check—hash-based-pycs 4TI {HE .

EERSGOLIEE
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* L"always": Joif check_source’ BEFRIE /2 A HR AW SCAFHEATHA v B IE
e L"never": RUERTIGA{HA pyc IHZ A RN -
o L"default™: ETWAEM pyc i check_source’ FEFRHf E A& 75 I IF oAk -
BRHAME: L"default™,
Z: I, PEP 552 "Deterministic pycs”
int configure_c_stdio
W ARSAE, PECE C bRiEiR:
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: A& Python FiLE H N 1, TERRESHCEH N 0,
int dev_mode
IR AEEAE, WJEH Python JF A A5,
i#id —X dev &I PYTHONDEVMODE IS4 B E N 1.
BRIME: 72 Python B -1, FERRBSAHh 0.
int dump_refs
FE4i# Python 5| 7
RN AREAE, WAL AR A TEIR I AR IR 52
Ff PYTHONDUMPREFS IR E R E N 1.

EHE T Py_TRACE_REFS 2455k Python 451k : Z W, configure —--with-trace-refs
.

BOAA: 0.
wchar_t *exec_prefix
LRMAMTT-E 1Y Python SUAFAYu 1% & H SKAIZH: sys.exec_prefix,
BRiA{H: NULL.
Python 351z B & —HB5 .
wchar_t *executable
Python i ds P AT —HEHI U R ZERT 142 sys . executable.
PRIAMH: NULL.
Python 35128 5 B—8B5
int faulthandler
J&= F faulthandler?

WME-HAEE(E, WAEEshE A faulthandler.enable (),
jfid -X faulthandler 1 PYTHONFAULTHANDLER M3EAr ikl 1.

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
W use hash_seed %, WLE Python BB FENLERE—MFIT, HZAMhash 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
BRA{E: NULL.
Python 741280 E iy A\BI—3B53
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int import_time
WRAEZAE, XS AR TERE S 47 -
#id -X importtime MW PYTHONPROFILEIMPORTTIME MiEAr Bk E N 1.
ARIAMH: O.
int inspect
TESATIIA B Ay 2 JFHEA AL H A

WRAKT 0, )ﬂﬂﬁﬂﬁﬁﬁi YANENE DS AN T - SIS, FESRITHA S G4 )5
PEALZHR, BIEAE sys. stdin FHBRIFAE DL w2 ant.

Wit -1 A F TR TIES . IR PYTHONINSPECT ML BN AR S HMBN 1.
BRIAE: 0.
int install_signal_handlers
4% Python {55 AL R ?
BOAME: A& Python #4020 1, ZEREEET R 0.
int interactive
WARKT 0, MFHAERA (REPL).
Hi -1 A AT I Tid 4
BRIAE: 0.
int isolated
WERART 0, T B g
« ffsafe_path WHN 1+ AL Python 5 i - F¥EAE R ALK A AR M ATE ] sys . path .
o ¥fuse_environment XN 0,
e Yuser site_directory ¥R 0: NENEH Pk s H g sys . path,
« Python REPL ¥ A5 A readline WATERZ HIR/RAFH B A BRIARY readline Tl & .
—T AT E Y 1.
BRIAMA: £ Python B2l 0, FEfR Al 1.
HiE& W PyPreConfig.isolated

int legacy_windows_stdio

MHAEEE, WA io.FileIo fL# io._WindowsConsoleIO fEN sys.stdin., sys.
stdout Ml sys.stderr.

5% PYTHONLEGACYWINDOWSSTDIO MIEAF ik MRS FAFER il 1.

AVAE Windows 0] ], #ifdef MS_WINDOWS ZZR]#{ T Windows & J@Ry{CaY .,

BRIMH: 0.

5% PEP 528 (Ff Windows 5 & 4 A% = H 8l UTF-8).,
intmalloc_stats

WAREAE, WIHER N ik Python pymalloc 1 75282 % BIGETHE «

FH PYTHONMALLOCSTATS MIEAS iR E N 1.

R Python /2 {# I ——without-pymalloc %34T B B WZILI0R-0 20

BRNA: 0.
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wchar_t *platlibdir
FEFEHFLR: sys.platlibdir,
il PYTHONPLATLIBDIR WIS AS RN E .

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 A A

E 311 JRA R A H HiAE Windows 58 FH S0 % CLbR I P9 A, il % fiF DLLs
T A, WMTAREMEEE, TR AR AR CL A A A R UEREE T, AR B

wchar_t *pythonpath_env
BRI R (1T (sys . path) —H] DELIM (os.pathsep) 4-FEIIFAFH

E=R

i PYTHONPATH FRIEAS R .
BRA{E: NULL.
Python %125 5 i AP —H5>
PyWideStringList module_search_paths
int module_search_paths_set

PR R AR sys.path,

i ®module_search_paths_set %% F 0, Py _InitializeFromConfig() ¥
ftmodule_search_paths H¥fmodule search_paths_set &N 1.

BRAME: 25513 (module_search_paths) fll 0 (module_search_paths_set),
Python $5 42805 H—3R53 o
int optimization_level
A -
o 0: Peephole fifk a8, ¥ _ _debug__ &K True,
o« 1:0%, MW=, ¥ _ debug_ & N False.
o 20 L, KBRSURFAFE.
B -0 A TIRUIEY . X E A PYTHONOPTIMIZE MIEAS B (H.
BRIMH: 0.
PyWideStringList orig_argv
45 Python W HATREFFHYE IR i 04T 245K sys.orig_argv.

WMforig argv | FNEIH Hargy RE— N HEEEFZRRHGIE, PyConfig Read () ¥
BN argy ZHBargv ¥ Forig argv (WMRparse_argv NAZE),

HigZEargy WRAMPyYy_GetArgcArgv () HE.
BRIME: 251k,
TE 3.10 AT
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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 .

BRIAME: 7 Python BT 1, fERESEIT 0,

TE 310 RAR kAT HE R G Y PyConfig. parse_argv %T 1 WA SfEMfPyConfig. argv

int parser_debug
fiEpr s IR . AARORT o, MFTHFRAT SRR ) ([T £ 58, BT g ik i) .
Wil -d Ay AT . i E N PYTHONDEBUG FRMFAS f{H .
BONA: 0.
int pathconfig warnings
WARRAE, WAV B AR IE B AR B 50K F) stderr o QIERAET 0, NIH]IX L84
BRIAE: AE Python BUF o 1, FERABSHGT 0.
Python 35128 5 g AW—H4) o
TE 3.1 JRA K& AEAR T BUAE IS T Windows
wchar_t *prefix
AT T 5 1 Python SCFAYG S % J8 H SR AT sys.prefix,
BRA{E: 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 U Py_SetProgramName () SR, B HEHSEL
o 7 macOS I, HIF¥%E T PYTHONEXECUTABLE B As &I & i il T2 .

o WHE X T WITH_NEXT_FRAMEWORK %%, 4% ¥ T _ PYVENV_LAUNCHER_ _ FfBEAR &1}
FMEHE.

o Wiargv By argv 0] A I HA S EMNSHHE.
o AN, 7 Windows X L python™, fEHABV-& FRHEN L python3™,
BRiA{H: NULL.
Python J54Z2Me E # AB—3R5 o
wchar_t *pycache_prefix
A7 .pyc XS ABH H % sys.pycache_prefix,
W1t -X pycache_prefix=PATH A4 Fl PYTHONPYCACHEPREF IX RIS Fr ik &,
W5 NULL, N sys.pycache_prefix $#%i% A None,
BRIAME: NULL.

N
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int quiet
L. WERAT 0, MIFERZH AL 53l Python AN 27 USRI .
Hi —q iy AT T .
BOAA: 0.
wchar_t *run_command
—c AT I -
HPy_RunMain () ffiH.
PRIA{E: NULL.

wchar_t *run_filename

WL AR AT -c B -n WITINar4T2 8 Eatipy_RunMain () BEE
iE

BN, ¥ 4T python3 script.py arg ERfHIN script.py.
HiEZWPyConfig. skip_source_first_1line I,
BRAE: NULL.
wchar_t *run_module
-m AT IEIHYAH -
EEPyiRunMain () ﬁm o
PRiA{H: NULL.
int show_ref_ count
TR I R T | S
it -X showrefcount iy TIEIIIXE N 1.
7 2& Python P il i (WA E L Py_REF_DEBUG %),
BRINME: 0.
int site_import
TEJRBI A site BIBR?
WARAETF, AR AT, S A DA Bt B 2R Y 5 0l A R 1Y) sy s - path 84F

ﬁﬂ?ﬁlf‘/\}ﬁiiﬁ)ﬂgﬁ/\ site MBI EAS X Se i/l (UNSRAR A SR Ml A X e A, T site.
main () FR%EL).

i -5 AT E N 0.
sys.flags.no_site &k Nsite_import BUZJGHIE.
BROAME: 1.
int skip_source_first_line
WRAERE, WEkidryconfig. run_filename JRIIEE—1T.
BRIV AE Unix 2R # 1 emd, X244 DOS & J&@ Ml .
I —x A TR E Y L.
BRAE: .

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 .
LN Y S
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?

WM AERE, WAEBZIN tracemalloc. start ().
i1 —X tracemalloc=N fy24Ti%%i Al PYTHONTRACEMALLOC MIEAF ik B .
BRIME: 72 Python By -1, FERBAH2H 0.
int use_environment
i1 BRsR AL 7
WERSETR, 20 PRIEAL &
Hi —E B RE N 0.
ARIAMH: & Python FLE H oy 1 MIAERR BSRCE 2 0.

intuser_site_directory

WARAETAE, WPREH Pt A H RIS E] sys . path.
Wi —s Ml -T fr AT E N 0.

Hf PYTHONNOUSERSITE HdaAr % BN 0,

BRI : 7E Python LU 1, FERRESHEUT N 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.

B v Ay AT A T
Set to the PYTHONVERBOSE environment variable value.

BRAE: .
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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 A AT AR IR N warnopt ons 1, BT DABE KA.
PYTHONWARNINGS FRBAR it nl gl T US B 0. T DASRE 2N, HPAES (o) 70 F
BOME: =53k

intwrite_bytecode
WREET 0, Python REALZHIE R AFRIRN G A . pye X,
iHid B 4TI PYTHONDONTWRITEBY TECODE MIEAN 4 B M 0,
sys.dont_write_bytecode &¥WIGL Hwrite bytecode BUJGHIHE.

BRIAME: 1.
Py WideStringLi st xoptions
X TR RE: sys._xoptions,
BOME: =53k

Wnkparse_argv NAREAH, Wargv ZHCRF LA H AL Python AT iy 4T SO R By sCBHENT , I Margv
"1 Python 244

xoptions PEIURFE W AT ABE B HAh T : S W, -X Ay 473550 .
TE 3.9 A &S show_alloc_count FECO#HIE.

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. */
(BT )
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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 (&configqg);
return;

exception:
PyConfig_ Clear (&configqg);
Py_ExitStatusException (status);

(% 50

WA R Pl S B UCEOABCE, S, AREIER S R A 31LRITL, TSt
HIARSBETE, R TC RS B A R rst e . (e TR R 2 T B AT AT (R A 2 B R A SR Pk

A

PyStatus init_python (const char *program_ name)
{
PyStatus status;

PyConfig config;
PyConfig_ InitPythonConfig(&confiqg);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception (status)) {
goto done;

/* Read all configuration at once */

status = PyConfig Read(&config);

if (PyStatus_Exception (status)) {
goto done;

/* 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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(B LE10)
if (PyStatus_Exception (status)) {
goto done;

}

/* Override executable computed by PyConfig Read() */
status = PyConfig_SetString(&config, &config.executable,
L"/path/to/my_executable") ;
if (PyStatus_Exception (status)) {
goto done;
}

status = Py_InitializeFromConfig (&confiqg);
done:

PyConfig_ Clear (&configqg);
return status;

10.8 FRESEE

PyPreConfiqg_InitIsolatedConfig() MlPyConfig InitIsolatedConfig () R eBE—NEE
KK Python 5 RGeS T K. AN, Kf Python fix AR HA N LT

B AN A R E A R . B TSR (PyConfig. argy KA SHHENT) FUH i H %K. C
PRUER (BN stdout) Al LC_CTYPE ifi & KIECIFRFF AL . (5T ABRERRF A 2P

WLIC B AT IR 2 0 1 C B SRR i AR B IR . PR E T PyConfig. home PARRES TSR IARY 12
[T

10.9 Python fif &

PyPreConfig _InitPythonConfig() flPyConfig InitPythonConfig () HRESA|HE#— 1l & kM
@M1 5H L Python A [A]Y H & X Python.

IS BN A A TS ECR WU THCEL Python,, T4 Jay g 748 B 45 2208

MR AR Bl LC_CTYPE 157 X8, PYTHONUTE 8 £l PYTHONCOERCECLOCALE MFAr & ] C 155 X1,
HE %540 (PEP 538) F1 Python UTF-8 #i= (PEP 540).

10.10 Python (RZELE

PyConfig & 2T HACH B 7B
o BRASTLERA
- PyConfig.home
- PyConfig.platlibdir
- PyConfig.pathconfig _warnings

- PyConfig.program_name
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PyConfig.pythonpath_env
MEITAEE S H TR B A

- PATH B2 &8 TR P 1 5 B8 12 R H PyConfig. program name)
- __PYVENV_LAUNCHER__ ¥fi7s &

~ (¢ 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 ¥fisolated N 1,

o ¥fuse_environment #h 0.
e ¥site import K 0.

e ¥fsafe pathik A 1.

__ PYVENV_LAUNCHER___ fIEZAS el TR 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),

TEBRATE DU AR T -1 9691, Wiiz4T REPL.
HRJE, 454k Python JHik [l — A L4y exit () BRAUNIR HPRAS
WZ Y Python fe % AFH—MEM Py_RunMain () TER SRR IG24G247 H € 3 Python H7-H1

10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argv)
1 Python IS8 FIA M AT A2 B, UL HEBHL,
BiE&HPycConfig.orig _argv 8.

10.13 SHERMIBLFAFEE API

RINZIA R E APLIA T ZHr Briltatl, ©ie PEP 432 % LR :
o BLLT WRtElT B, “E/MERIEEA Python”:
- NERR;
- NEFHE;
- WEMC R
- sys BHAGHEA WA (FIH0: sys . path HARFELE)
o 7 BB WIRILRT B, Python H5E I HALL :
- ZRIFHE importlib;
- N AZELE
— LRAF T AR
- SER sys BEHIIR1E (Fl4n: A sys. stdout il sys.path);
- J&8H faulthandler fil tracemalloc % A[{EL)HE;
- FA site B
- F
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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

11.1 #hid

fE Python v, PIFEAS BRI 8] — AU 5 BT Python X AEWRLETI R FAA HE (heap) o 33X ANFAA 1) & B H
INTBIY) Python M 777532 3% (Python memory manager) 31, Python PfFE A AR L R AL BB FhBh S
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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IR, FERZHCNOLT, HREWE TTET Python RN NAT, N4J5 &2 Python P77 B &2 il -
B, MRS C 405 AR SRR EA T R s X AR BT Python HErr) o5 — B 2 7R 22 e
ifi o Python IWIFAF PR A K9 TR N A7 K o RIERT SR A A AEA il T By . e BERRE /Y FL A
T N A7 K A 48 Python PN A74S PR BELE ARRE G A L N A o T ) B G DU A SEMER B T . PRI, 7
P iU, Python N7FAE BEGS il e 2 il A oA A8 21 484, s e . AL P s R At 0y 44 45
1. iﬁg%ﬁﬁﬁﬁﬂ% T Bl P s i) C ey B, o VO Zeah X7 BL i N AT-RF 52 4 A &% Python T4
(EY T

UL
FF3EAF B PYTHONMALLOC W] 4§ FH SR it B Python FIF i I i IN A7 43 L

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

PAT BREER BN T ARG i . XLERBUR AR LN, AFEFA & 550

DN AL N Aot B FHPATFEEC malloc (), calloc (), realloc () Fl free () ; MG RENFEIHM
P84 malloc (1) (B calloc (1, 1)),

1E 3.4 JRATIA.
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 HRASIA.
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 , RS T PyMem_RawMalloc (n) 5 {05 n 4T 0, WNTEHAR/ N EwER, (2
AL, RIEHE NULL 54

M dE p &2 NULL , & 0B 292 2 |l fPyMem_RawMalloc () . PyMem RawRealloc ()
ﬁPyMem_RawCalloc () ETJ\BIE]E]/‘]O

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)

TE 3.6 A AR AR TR BAEBRIA 2 Bidss 2 pymalloc MIERSEH malloc () o
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,
TSR B4 AT REE I — AR AE NULL 46, SRRV T PyMem Malloc (1) —kE. (MRS
DUETJr BT AL

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 MUAANA.

void *PyMem_Realloc (void *p, size_t n)

J& T HaE ABL XF p 1518 AFF BRI n 7. DATIH AT SR/ I g de/ IMECR e rp P

R,

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 -

11.4. AHEED 227



The Python/C API, X1THa# 3.11.14

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)

HpyMem Realloc () ), HNFFREI/IERHEES (n * sizeof (TYPE)) NMFEFT. R E—AFE
ok TYPE* [8EF. FEIREIEF, p K& — D810 WA KIS a4, slCE W HAT 2R N8 NULL.

Xie—A C b, p BRI, WHORAE p iYEIAME, DARESAEAL B RN 25 N AT
void PyMem_Del (void *p)
SpyMem Free () A

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 M A w LN Ao S TR I ORI T A B R B, To YR SRR 243 B AR [ DY
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 iRATIA.

void *PyObject_Realloc (void *p, size_t n)

ﬁfﬂ"fﬁlﬁ ABL f p 3810 B AR NAEE N n 75 DABTIH AR /N e/ IMECR i, o AR ER
FAAE,

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

W R KW, PyObject_Realloc () R[] NULL , p 158K IE 48 M) JGHT AT RIS A 206 5T

. 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

15 3.4 BRATNA.
type PyMemAllocatorEx
MR N BLas ISR . IR ZEF IR T 217 BL:

13 a5

void *ctx ERE—ANSEEANH L
T

void* malloc (void *ctx, size_t size) A AR

void* calloc (void *ctx, size_t nelem, size_t S E— G4 R O F N AR

elsize)

void* realloc(void *ctx, void *ptr, size_t A EE—AS NS B R RN

new_size)

void free(void *ctx, void *ptr) BER— N

TE 3.5 fRAS K HEAS T PyMemAllocator GEMRE EE M4 N PyMemAl locat orEx FHIM T —/ > calloc
TB
type PyMemAllocatorDomain

AR B AR M2 2K . I
PYMEM DOMAIN_RAW

e PyMem RawMalloc ()

e PyMem RawRealloc ()

e PyMem RawCalloc ()

e PyMem RawFree ()
PYMEM DOMAIN_MEM

e PyMem Malloc(),

e PyMem Realloc()

e PyMem Calloc ()

e PyMem Free()
PYMEM_DOMAIN_OBJ

PRAL

e PyObject_Malloc ()

e PyObject_Realloc ()

e PyObject_Calloc ()

e PyObject_Free ()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

AREUS S Sk A7 BR3P -

230 Chapter 11. HHEERE



The Python/C API, X1THa# 3.11.14

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 A K AAR T PyMem_SetupDebugHooks () HREXELAE W RELE M F & i X 4 1% Y Python | T4E.
2R ERE, IR T EES MM tracemalloc KR C A FL A EPIEE . i IlEL S
FEPYMEM _DOMAIN_OBJ FIPYMEM DOMAIN_ MEM VE I R EC0 v F it is & 2 & A GIL,

JE 3.8 AR kA& A TE: FA A 0xCB (PYMEM_CLEANBYTE), 0xDB (PYMEM_DEADBYTE) fl O0xFB
(PYMEM_FORBIDDENBYTE) &4 0xCD . 0xDD fl 0xFD &AL A{#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() .

G2 Python Bt ¥ T —-without-pymalloc #EM, HF A M4 BC 4% 1F 8 25 M. 87T DAFE 32 47 B
PYTHONMALLOC" (ff|#m: ' PYTHONMALLOC=malloc' ) M IEASE .

11.9.1 B%E Y pymalloc Arena 5228
TE 3.4 AT

type PyObjectArenaAllocator
FAeAIA—A> arena M FEEFAYEEIAR . XAEIRA =B

i 1
void *ctx YERE—NSEE AP LR
void* alloc (void *ctx, size_t size) A EE—H size Y 11 X3

void free(void *ctx, void *ptr, size_t size) FBEk—3hXink

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
ARHL arena 7 fC sy
void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

1% B arena A%

11.10 tracemalloc C API

1E 3.7 RANA.
int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)

TE tracemalloc B AR ER—ANE B AFER
JEENIR T 0, HREI R R -1 GedE D BEN AR IRAF IR ER R R . WREE T tracemalloc MR [A] 2.
MR NAFHRE s, WA IR R

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)
1 tracemalloc BB — BRI AESE. TS P AEHR B B AR BT A AT 3R
AR tracemalloc 4R IR W] -2, FIUR[A] 0.,

11.11 5|5

PATR SR At NTTRR B, Gl H5 DA /O G Dl B H 55— R & 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

ARFAIE T SIS RARTU Fr 6l B ek . AR

121 7 F B EEMR

PyObject *_PyObject_New (PyTypeObject *type)
BEME: #aggl A
PyVarObject *_PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
BEME: #aggl A
PyObject *PyObiject_Init (PyObject *op, PyTypeObject *type)
BEME: BAGFIR . BT EUE ABL JIERMERARIIATS T RAIAH N 4 op. 3R B AR
XfGe. MR type BIIZXT R Z SIRFASIRAGIN AR, WPRF HAS I AG I 23 WA R AR o WG Hofth 5

BN -

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
BeMh: e 3IR . & TRUE ABL ERZIREMPyObject _Init () —F, I HEWIIRILAE R/
ZINKEFER.

PyObject_New (TYPE, typeobj)
il C 54492554 TYPE Fl Python 28B4 rypeobj (PyTypeObject *) Sfi—A-#i ) Python X§4. f K
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)
1] C Z5F4 2628 TYPE F1 Python JZUXI 42 typeobj (PyTypeObject *) 73 HL— N H) Python XI5 . RIEZ
Python % Gt 3k i iE LT BORN BRI IE . BT ECHINFE IRV TYPE 25K typeobj W 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)
B PyOb ject_New B({PyObject_NewVar 4L — X R NAF. X8 HAEXT R d
FREN tp_dealloc AbHEERIAM . FELLIR T Z SRR G2 A iR = BOAS B TR 1 0] R SRR I IN AN
T2 —A~H %L Python X4 .
PyObject _Py_NoneStruct
EAKFGZEMR None —FE) Python XF 4. ‘BRI A Py_None ZiJi), %M EEIHE LA S 6845
S Y
PyModule Create ()

IYECN A B AR

12.2 ARAMRERHF

KA EEH AN T S Python BXF G, X —Trfliid T X LEHI SRR E TR B 7 ik,

12.21 EARMRERINE

Ji 4 1) Python Xf R #RAE X G 1) N A7 2 (9 I 4 W0 20 3t 52 /b BEE 7 Bre X Bl pyobject
i Pyvarobject KRB HF R, XL —L200E X, XL 50 32 s (8] 1 T A Hofil Python
XL E o
type PyObject
B T2 APL (U Z A R B TA2 ABIO) IR RIS JE R g . X2~ 1 Python
FERT SR EE A/ ERT GORAL PP F5 1R B 2R AL AE—ANEE Ry “RAT” ST, B R ExIRms|
IR o X K A G R R . A -2 K PRl Pyobject, {HEEA§1A Python XF5
TR EHET AT AR ]y PyObject* o XM MTTFAAAGEE 61 Py_REFCNT FlPy_TYPE ZZAS5E M-

type PyVarObject

BT APL (UF s R & TAEE ABL) X2 —MINT ob_size FRINPyobject ¥ . EAL
T HAT R KRR, TR ZHAE Python/C APL 3. 0B 7 44 AT i {85
HPy_REFCNT, Py_TYPE MPy_SIZE J3E5E M.

/

PyObject_HEAD

XM IR T A A K S R IR BT (9% . PyObject_HEAD 74 J&#

[PyObject ob_base;

B TPy Object HySCH.
PyObject_VAR_HEAD
S AP P A L ELAT A5 KSR XTI 9% . PyObject VAR _HEAD 458 T -

[PyVarObject ob_base;

Z )l EMipyvarobject 30,

int Py_ Is (PyObject ¥x, PyObject *y)
BT AEE ABL B 3.10 paie. W x 2758 y X4, 5 Python iy x is y Hf.
1E 3.10 lRAIA.
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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].
1E 3.10 JRASIA.
int Py_IsTrue (PyObject *X)
BT ROE ABL B 3.10 gz, H— X525 8 True Bf, 5 Python 1) x is True fH[H.
e 3.10 HUATIA.
int Py_IsFalse (PyObject *x)
BT HE ABL B 3.10 e, HK— DX Z @M False ], 5 Python " x is False Mfil.
1E 3.10 JiAA.
PyTypeObject *Py_TYPE ( PyObject *0)
AR Python Xf 4% o [/ 2R2Y,
iR [B]l—A~borrowed reference.
Py _SET_TYPE () MECRBE—IRFARAL,
TE 311 AR AASH: Py _TYPE () YO — A MRS R LS LA const PyObject*,
int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
WERXTGE 0 WRALN type MR EIAERAE. HWLREIE ., 4T Py_TYPE (0) == type.
TE 3.9 JUATIA.
void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
FEXFTER 0 HIZRBLBN type.
1E 3.9 JRASTIA.
Py_ssize_t Py_REFCNT (PyObject *0)
FRHL Python XH52 o HY5| AL
Py _SET_REFCNT () BRECRBCE—XIREI VL
T8 301 AR AR IS RAUAT 2 const PyObject*,
16 3.10 JRA K AEASH: Py REFCNT () S NIRA S R
void Py_ SET_REFCNT (PyObject *o, Py_ssize_t refcnt)
RIS o 15 I HTHEER BCH refent o
1E 3.9 IRA A
Py_ssize_t Py_SIZE (PyVarObject *0)
FRHL Python X4 o 1R/,
Py _SET_SIZE () BMECRBCE—RFRIN.
e 311 A R AR Py SIZE() BB — P HNEBFESRL. ESEUAHFRE const

PyVarObject*,

void Py_ SET_SIZE (PyVarObject *o, Py_ssize_t size)
FERFR 0 HR/NBEH size.
1E 3.9 AT

12.2. ARMREHE 237



The Python/C API, X1THa# 3.11.14

PyObject_HEAD_INIT (type)
BN Pyobject RAY RYIGALIEM . %R M-

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
e AH Py varobject KAY FEHIIRLIERIE , ffob_size FE. RERY N

_PyObject_ EXTRA_INIT
1, type, size,

12.2.2 e RHFTE

type PyCFunction

& FFasE ABL HlFHE C v s Bk £ %k Python AJ i I X4 4 i ek B SS AL, % 28 AL 1Y ok B3 32 9 4
PyObject* JESIHRMl—AXAERE . WHIR FI{E - NULL, E'Uﬁu§~/|\%i% WA N NULL, T
R B 1 #1524 Python HH 5% 55 1) R AU 3% [ (. ﬁt@u\ [l —AN A5 .

PRENAY R4 0

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords

& FFasE ABL ITFE C Wse il HA METH_VARARGS | METH_KEYWORDS %44 1) Python R ¥ Jil X 4214
PR R4

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast

MTAE C P A METH_FASTCALL 2544 1%) Python RI ] FHXT S R B AL . BB 244 0

PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

type _PyCFunctionFastWithKeywords

HIFAE C 82l B METH _FASTCALL | METH _KEYWORDS %54 1) Python TV FH % 42 i R B2, iR
4N

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames);

type PyCMethod
HTAE C HsE B A METH_METHOD | METH_FASTCALL | METH_KEYWORDS %54 1] Python R] & ] X
ZIRRBRTL. A B4R
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PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

1E 3.9 ATNA.
type PyMethodDef
B THRUE ABL (&3 AAR) . HTHA D RERBW AN SR . 285 A A5 EBe
const char *m1l_name
IR/
PyCFunction m1_meth
i1 CiE = LIRS
intml_flags
S HH R P 724 G i A e ) AR
const char *m1_doc
FRIE SR P AT R I 2R
mi_meth B—A C RYURE. WRET UG R LR, HE S RIER pyobjects. MIRLRLK
ANgTryCrunction, WA ERIETIERPUITH S, REPyCcrunction fH—NSHE LN
pyObject*, HIZIFEMISEILM self MRFFE C LRABALE L.
ml_flags FEOE R DAL DA R R AL T B o SRR RIS — NI 5L 8 i 151
A A R i L
METH_VARARGS
DR MR G, Hrp kB g Py crunct ion, ZEREHEZ I Pyobject* {f. H—2
T IERY self X5 X TRHREE, B NEIRXSR. B _ADES (Eilitmsah args) & — MR
SR AN G MIESBH R PyArg_ParseTuple () B(PyArg_UnpackTuple () RALHH.
METH_KEYWORDS

68 B T [6) Ho At AR T2 B A F W 4 &2 METH_VARARGS | METH_KEYWORDS, METH FASTCALL |
METH_KEYWORDS FIMETH_METHOD | METH_FASTCALL | METH_KEYWORDS

METH VARARGS | METH_KEYWORDS
A X LR B YA Py CRunct ionithKeywords 8. R Z =ANTE S self, args,
kwargs HoH kwargs j&— /M5 i K M 2400 F B R BOR KEFSE0N AT DA NULL, X4t
BT RN PyArg ParseTupleAndKeywords () FATHREY .

METH_FASTCALL
P B SR E S X BIT VAR REL,_PyCFunctionFast, H— MBS self, 5 A
S 2 MFERSEN Pyobject* [HARMEHIN S = MES S E (FdmEKE).
TE 3.7 BAIA.
FE 3.10 A K AEASH: METH_FASTCALL IAE 242 % ABI (J—3B4y .

METH FASTCALL | METH_KEYWORDS
METH_FASTCALL ¥ R 2 F5 XTS5, BMMAREN_PyCFunctionFastiithKeywords ]
Tt KEFBEMN LT 5 vectorcall ¥ M IAFEFIMASE A Pyobject* B8, ©
R REXBTSHEH (BRI TR foodl, sEE RS X7 Nn DAk NULL, 4
FLRNEAFIAE args T, TEMESHZ)G.

1E 3.7 A A
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METH_METHOD
e 5 HAbERR &8 fl: METH_METHOD | METH _FASTCALL | METH_KEYWORDS

METH METHOD | METH FASTCALL | METH_KEYWORDS
METH_FASTCALL | METH_KEYWORDS ¥ [ FF = X X £, Wt WM ENSE. & X2
DA Py_TYPE (self) AB.
ZHEDANPyCMethod 288 5¥F self Z JGHINT defining class () METH_FASTCALL
| METH_KEYWORDS —F¥f.

1E 3.9 fATIA.

METH_NOARGS
WRSE i METH _NOARGS ARSI TS B A RSN HELHF R E e TH LTS8, BA»%H
HpyCFunction K. H—NESMER 4N self TR R LBIRGI . A TS
LR S AESER RN NULL,
R 2 NS . TSR ADESAXWMM, Py_UNUSED R RARE KR Ik gmikan .
METH_O
A A B R SH0) v METH_O ARG, TR UMGiEPyArg_ParseTuple () HHi
"on B BN APyCFunction, HAT self K5, MAERFLAMBEE Pyobiect* 5.
TXPAN A R AR AR 91 T 2 AR RC A 28 B R I8 . BTSN THERE e SO e
B ARG & X iR i 2 R EH A —1.
METH_CLASS
BT Z R BN R M A R R EBERN SNBSS, BN T 5%, BT
classmethod () B BREITAIE NS
METH_STATIC
TR 2 NULL N 2R BRSEHER S —DES. B TAIE #4575 %, BUTMHER
staticmethod () W& REITEEK 2
TR E RSB R BB MIFE T ERA R T —A e L.
METH_COEXIST
W R A B 1 5E Lo QPRI METH_COEXIST , BRANFFBkid B2 & Lo T A6
W DTE BRI, BIASAFAE sq_contains FELIIS, R A M—4 ) __contains__ ()
1) L AL ¥R I BELLE I 2 7] 44 (9 AH B PyCFunction.  HII2R E T AR, PyCFunction Rf94 il 2 DA A
AL AR X R I AL IR A% PyCFunction (135 FAH B £ 25& #3556 S 8 H S8 A Ak i AT 2 AR
HH I .
PyObject *PyCMethod_New (PyMethodDef *ml, PyObject *self, PyObject *module, PyTypeObject *cls)
B #eg5I A BT RE ABL B 3.9 AL K ml 2h—A> Python callable %5 . I F 77 Wb ff ml
WA K Teallable, T, ml 2P0E SCH— NS .
self TS FHAEMGERIEN m1->m1_meth 1 C pRELHY self Z50E A . self WPASH NULL.
callable 351y __module_ JEM: AT DARIERZ &) module ZHIKBEE . module % Hj—}~ Python “F4FH |
AP TR 5O TR RS FR . AR, EHFBER ) None 5 NULL.
S
function._ _module_
cls T B WAE R C BB defining_class ZHE AN . WIRAE ml->nl_flags ik & [ METH METHOD
WA EZIE 2
1E 3.9 ATIA.
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PyObject *PyCFunction_NewEx (PyMethodDef *ml, PyObject *self, PyObject *module)

BEME: #Fe5l A . BT EE ABL Z4)F PyCMethod_New (ml, self, module, NULL).
PyObject *PyCFunction_New (PyMethodDef *ml, PyObject *self)

BEME: Fag3l A . BT ABL § 3.4 lede. % PyCMethod_New (ml, self, NULL, NULL).,

12.2.3 ihiald IR R

type PyMemberDef

B THUE ABL (3R R R ) - iR 5HA C 5 R B G ARXS Y. 1 R B @ M 25 ik . BB
5

b C 8 -1

name const char * i 5144 FR

type int C g5 bl i g 28

offset Py_ssize_t  H{GTERBUMIRT GG P TN E ) AT R i s =
flags int B B 15 b 2 EY v] B ) AR 67

doc const char * g [m] SURYFAFER Y P 2

type W DARS &AM C RBAX VAL T_ ZHm-—14>. 244E Python " IiZIS R, ERFHHy
ST Python S

=B C %A
T_SHORT short

T_INT int

T_LONG Kk
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 Ml T_OBJECT_EX M X B ¥ T T_OBJECT iR [H] None % /8 H i it & NULL #H H
T_OBJECT_EX 5| K T AttributeError. 221 fl T_OBJECT_EX N T_OBJECT [H N
T_OBJECT_EX AbFRAEJ@ME L] del iE4)Lk T_OBJECT HIEHf.

flags W] PASKH 0 FIRBEH 1717 8 READONLY F/x HiZEPi M. i ] T_STRING fEk type HFIR
READONLY, T_STRING ¥(E¥#kfi#icly UTF-8 4gfidts .. KA T_OBJECT il T_OBJECT_EX 7]
PAREIN S . (EATT248%% 0 NULL),
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fﬁ/\@’u‘?’&ﬁé (i Py Type_FromSpec () B2 bl 58 4 B B), PyMemberDef W] DA & 4f Ik A
i __dictoffset_ , _ weaklistoffset__ fll __vectorcalloffset__ HJE X, XM
SR P W tp dictoffset, tp_weaklistoffset ftp _vectorcall offset. EATI 1 H
T_PYSSIZET il READONLY &€ X, filn:

static PyMemberDef spam_type_members[] = {
{"_ dictoffset ", T_PYSSIZET, offsetof (Spam_object, dict), READONLY},
{NULL} /* Sentinel */

bi

PyObject *PyMember_GetOne (const char *obj_addr, struct PyMemberDef *m)
$REBUR T-Hb Ak Get an attribute belonging to the object at address obj_addr X R FA B . ZEMER
PA PyMemberDef m FAfiidi) . HEERT R[] NULL,

int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)
5 )& T00 Tk obj_addr WXF R EHER E RIS 0. B EMEMEH PyMemberDef m fifiik. I
Ff i 5] O T 2 D o a2 ] A7 4

type PyGetSetDef

B TRUE ABL (L3R A MR R ) . H T8 SCEN A A KB AE B B U5 ) i g5 M k. T iE S
B PyTypeObject.tp_getset FEAIHIHEIA .

1 (O il eE
name const char *  JEHE4FR

get getter AT IR ER) C B %K

set setter AT B E SRR R RT3 C eR%R, AR e I o o S s
doc const char * A G 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 *, wvoid *);

BN TR IR IR [l — N 5 | SR IR A ] NULL -3

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 *, wvoid *);

X T R M R B BLEE — NS N NULL. BR[O siAE RGN R 0] -1 FF 35

12.3 TR

Python XF R ARG fi L 21— AN IR th Vi SO SR S5 1K: PyTypeobject ZhfifR, FERIXFGMTIA
(T PyObject_* B PyType_* RBCRALEL, (HIFRIZUEAZEL Python WAL P SIBSERIARTY . X
YERF GIR R RAT M IR B ﬁ%bMﬁ%ﬁ%ﬁ%&Eﬁ%ﬂﬁ%ﬂ%ﬁ%&ﬂ%#%E%

GRZBARMERTIM L, KARRML N X2 KA AR AR QA TRRRIE, K C Rk
Eizha tA%ﬁ%ﬂT*i%%%~/%ﬁ Kﬁﬁﬁ%#**iﬂ%%%ﬁ DXL B I E T RS
H BRI A T A

BTN MIRES % BT NRGE T HGE TPy Typeobiect M SCRIUHRRIHI T
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12.3.1 BRESE

"tp Hf”

PyTypeObject "« *** ! E il FER T L/ B &
’%‘Page 244,2
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___
HgTm
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FI1-EER
PyTypeObject #&fi "« ! 3] 5k TT /B =
g’
CTDI
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor _del
tp_vectorcall vectorcallfunc
FHEfL
B4 et FER AT i
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
gTm

U0 e hrE A oR (kL) B,
<> REGF WA FRERIIR I 1A NULL 90002 K .
[1: F5 465 P B R AL IS A o
<2R> (TENTIZ) FRrnTF B2 Wi (& NULL).

51

”Q”: JF PyBaseObject_Type k¥
YT fEpyType Type iR
YD BRI (ISR Al i85 NULL)

X - PyType_Ready sets this value if it is NULL
~ — PyType_Ready always sets this value (it should be NULL)
? — PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").
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; see the slot's description
- it's complicated; see the slot's description

R, A TR R R A R A SR Y -

Q)
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F2-ELEW
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. FFIFIR 245



The Python/C API, X1THa# 3.11.14

246 Chapter 12. MHRLMZH



The Python/C API, X1THa# 3.11.14

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 *
12.3. EBHR 247
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PyObject *
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WESREEZ KR typedef BHHEZTEAFELE .

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;

&)
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(B LE10)
/* 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 ##{it

RAS R LAY R T Pyvarobject gikik, ob_size FEM T KA (H type_new () B, #H#
i class IEAJA ) . HHE Py Type_Type (JUEM) SWIMhibcp itemsize, XEWEHETHLH] (RI2EH
X5) LR HA ob_size FB.
Py_ssize_t PyObject .ob_refent
& T HE ABL X2 KBS M5 114, B PyObject _HEAD_INIT ZEHIMGMHK 1. WHHEENT#5
ooy R 2 BB (Hob_ type FEIMIZBBIMNISR) Raudt ASIH. BXFT Ao feny
KA L, LB At ABI .
ok :
TR BB
PyTypeObject *PyObject .ob_type
& T HaE ABL @R B RAY, WA g it 2 o8y, Bl %% PyObject _HEAD_INIT [KSHORMY]
ik, ERME—RIEL T2 sPyType_Type o Al N T B3I AY A 2 /D7 Windows | A
M, g X 2 — T IR aG 4. PR b4 BEAG B 4% 3% NULL 457% PyObject _HEAD_INIT
I HAEBL AW Ak bR BT AR B HABAT 5 E 2 R R X A F B . BB R X
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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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Aok :
TRBUAYR M F B

Py_ssize t PyTypeObject .tp_basicsize

Py _ssize_t PyTypeObject.tp_itemsize
AL 33k e BT DA i RSB DA R BRI RN
FAEW R BAT [ E RIESLPIR R Hep itemsize FEONE; HA AN K SLH ) J A8
Htp itemsize FERANEF. XT BARERKELGRIEE, Fra Lo m) RANEHTE, B ARR/N
Htp basicsize 5.
XFFRA AR EESLBIR 2RAL, LB —Aob_size FE, SEBIR/INHtp basicsize I EN
Febhtp_itemsize, HH NZWRE “KE”. NREEFEAETELGIN ob_size FEH. HAAH
Gh: ZEBIRUL, BB iR ob_size RFTRHEL, NIEX i abs (ob_size) . MAh, FE5L
Bt R e ob_s1ze FEOANEIRE LG 2 P A2 K R (BUan, 5 FRAUR 450 (AR [ & 4K B
S, AHX e B A & — AR LW ob_size FE).

AR /IMIFEH ZEPyObject _HEAD B PyObject_VAR_HEAD (DAFF 75 B SCBI 45 M0 1 72 M ifE)
HH ) SE ) ) B, WRAFAE _ob_prev Fl_ob_next FELNINFHI N A F5 X 7 B, X E I E
Htp_basicsize REWIGRAL A B ME— IE B 7 22 AE H T R W SE B 76 R 4548 L sizeof HAE
5o HARK/INAAFE GC ARk KN,

FFXF RV : WA R A H TR ER SRR FF, MWl cp basicsize PEAT. Fla: &

WA KRS T — double B4, tp_itemsize i sizeof (double), F&)F A T
fftp_basicsize j& sizeof (double) A4 (RIXZ double E{’JX‘J‘}?%?)

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

i ﬁ%%*ﬁ*’]@ﬁé’ﬁaﬁ B AR PRIE 2B ) SE BRGNS RE L (B BB 4 None fll E1lipsis
HBKE) , A5 MDAZ0 E XA BREGE AN -

[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
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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.

T 3.8 WA KA ASTE: A 3.8 U2 Hil, XM 44 tp_print, 7& Python 2.x Hr, B THTE
F) 4. 7E Python 3.0 % 3.7 1, {ﬁ%ﬁ%ﬁ@ﬂ%

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

MR S50 2T 245 ik TR .

TE 3.5 fRASINA: TEZ B FRH tp_compare fll tp_reserved,

Aok :

tp_as_async FEAXWAK, (BTSN FBASMERMARK.
reprfunc Py TypeObject .tp_repr

— AT N E KA repr () WIRRERT PTERRE

&M HPyobject_Repr () HIAH:

[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
Aok :

BT Bt TR BAK

BN

WERARBLEIL T B, WIRE <$s object at sp> JBRWTFAFR, HA s RN BMR, 2o £F

Bt A N AL .

PyNumberMethods *PyTypeObject .tp_as_number

RIS RIS, K e RS TR I R R 7 B

FAF LR

Yok :

tp_as_number FEAXYWMWEK, HITEHTBLBFRMAK .
PySequenceMethods *PyTypeObject .tp_as_sequence

R — ISR E, s RS PIETFRSI B RA K 7B

i rE k.

Aok :

tp_as_sequence FTRAXYIK, HITUENFBAPERMAR.
PyMappingMethods *Py TypeObject .tp_as_mapping

fa ST AR R, e S AT P IR R R B

R LE IR

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:

DXL B SO 2 LA

XL B SO L - 7]

XL B SORY L e 4

123, EBMR
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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 :

P B TR AK

BRik:

MARBEIRTEN, KM Pyobject Repr () iRl — TR FRRIEA,
getattrofunc PyTypeObject .tp_getattro

— N ) AR P A ER R R TR R T

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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REBESW TAFtp_getattr —BYEK: K TRENtp _getattr flltp_getattro ¥k NULL Bt
TRABVE RN YRR tp_getattr flltp_getattro,

RN

PyBaseObject_Type @H%PyObj 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); J

I Ah, iR W S FE R value R NULL K M R 8 M. @R AT DA Oy LR % ¥ Bk
NPyObject_GenericSetAttr (), B TRAXREMEE .
Pk :

EH: tp_setattr, tp_setattro

T EBRS TR tp_setattr —EYK: B TFRARp _setattr Mltp_setattro #Jh NULL
N TRADE RN YK cp_setattr Mltp_setattro,

PyBaseObject_Type [fiflPyObject_GenericSetAttr ().,

PyBufferProcs *PyTypeObject .tp_as_buffer
TR — AL 5 SEIGR o X2 11 (X G K B BRI A AR B F8 5T o X B8P B SRS 2 2% o
ER B2 1
Mok :
tp_as_buffer FEAXMAK, (BT E TR BMIRK.

unsigned long Py TypeOb ject .tp_£flags
ZTFBOZEN Z A TR AR . FELCTEAR B TR E s AR TE S O — SETEAR I TR ER
At (it cp_as_number, tp_as_sequence, tp_as_mapping Mtp_as_buffer 5| K"
JEEERR) IR E B, BN B ARBRARG W AR AR MW, e IR
R BN R 17 170 9 B i o HAG 2 ek NULL {H.
Pk :
WP B AR AR B NI S o REBREAE MR, BIAnRIBFRAGZE T HEMRES, FRBGOKZ
R G A A X IARE TR AT R B AR B kg b, R LR ARG S 510 R
SER IR — R 1B 728, Py_TPFLAGS _HAVE_GCHpiifiStp_traverse fltp_clear
B dhR, B r2RBh )y TPFLAGS HAVE GCARSALARKE, HTEEPWtp traverse
Mtp_clear FEFAE HAH N NULL,
£
PyBaseObject_Type ffifl Py_ TPFLAGS_DEFAULT | Py TPFLAGS_BASETYPE,
(DA{ AT

HuiE X T A RO ; T AMEH | S EA19E4T OR BE A Mitp_flags FE A {H-
#PyType HasFeature () %% —NRHUM—AHEARME p M f, KA tp->tp_flags & £ J&
TMAETAE.
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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 HAA.
ok :

BEHEAR AN 2 W B Py TPFLAGS_IMMUTABLETYPE EARMIRZBUFT YRR . X T A,
Mep descr get FERKIN B SR,

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 () %5 R PR & — A RBUR B NN ERBW T2 XN L
FAREI ez Al anpyobject _IsInstance () BHPGH . YK H NERBIN B & LEBY Y
B E Htp_flags, 50 5XFER)ZE LA T2 B A ACHD R R I A A A A S 1 L A (]
HIATH -

Py_TPFLAGS_HAVE_FINALIZE
RGP tp_finalize RN BB XA AR

e 3.4 BATA.
F 3.8 AT BUHTIR A P2 0 B2 , PR RREAS S BUE R AR h B i i tp_finalize
AL

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.

T 3.9 ATIA.
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 JATA.
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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).

Stk TR ANRE A SEIL T (I Tabstract base class), #5)60 i HLAK
Br. BRREIMOERE, ikeo new FXF PRI

1t 3.10 JATA.

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

#47E: Py_ TPFLAGS_MAPPING MPy_TPFLAGS_SEQUENCE & H R [FEE P TER S
HARAE -

ok :

ARG P R B Py TPFLAGS_SEQUENCE [T 4K
2L

PEP 634 — 4L BCILAE : AL

1E 3.10 HUATA.

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

#3:: Py TPFLAGS MAPPING FIPy TPFLAGS SEQUENCE J&HJFWI; [8AHE FW/ EAR 5

HU A -

4ok :

XA M AR B Py TPFLAGS_MAPPING HZEALFT4kK o
%YL

PEP 634 ——Z5# b B VLD - A

TE 3.10 FUASTIA.
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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 [ .

T 3.9 A B A AR T HEAP TR ALY 241517 tp_traverse W Py_TYPE (self) . 7ER LY Python Jg
A, T bug 40217, XA BE S TS T LR IS

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

—ANRL A8 ) X % el s T PR A H8 T . IZIREMN SRR S T Py _TPFLAGS_HAVE_GC Jift
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_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.
1E 3.7 ATNA.

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,
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

i MR TR BB W) AR A 4 R AR B . 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.

Aok :
BRTFBALW T RAR (BR).

ZFEEIA N sPyBaseObject_Type (X} Python #2175 £ V6 Rl object 2i%),
PyObject *PyTypeObject .tp_dict
KRR F IR Py Type Ready () FEEFIXH,

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 :
BTFBALH T RBPr oK  (HAEX HLE SRR M2 A W R LB R 4R Y ) o
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.)

XAEOLBA BONE. T ARE, WERETFBON NULL WA S NSEBIBIE _ 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
2Rk
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);

Aok :

BTFBRRWHETRBEK, HARYEETRA (i class FA Q18K 7FRE) K.

BN

MFEETERY, R FBRERRWR NPy Type_GenericAlloc (), LABRMIN FIARUERTHE T BUHEW -

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 [# %

PSR B BOAME. X %%ﬁﬂ%f’“ﬁfiﬁ)‘@@ NULL, D Joyi 28 2k A1 2 1)
S AR HAR IR A LB, BUAN T RS .
freefunc PyTypeObject .tp_£free

I BV I FTIE D) €k 4 GIOE =5 W<k Gk

[void tp_free(void *self); J

—DIBEZELWNIIG L dR 2 PyObject_Free ().
ok
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BFBAWHS TRAMK, HARWEETEA (Gl class IFAEIERY TRE) 40K
BRIA

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
AT BEAHE ) B3 R R ) eR AR FR T

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 éﬁzjﬂ:%ha/ﬂﬁﬁ
er gg};ﬁ%ﬂ;&lﬁmm%ﬂ APREN 2R [E] 15 TR AR D R SE, AR BRI 24 0R

[int tp_is_gc (PyObject *self); J

(MR ME—REBI R ERA L . JTTRA Py Type Type & LT RRECRK A EEH 2 & o feeg £ 72 )

ok :

Bl 2R BAK .

BRik:

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 :
RAFERALYIR; BRI Py Type_Ready () THEAFEIHY.
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);

}

L

TN EER, FEN SR LY Python H1, tp_dealloc B PAMATRE Python ARG, 1
AR AT RLAE (USRNSSR BAEIR R —5B4, WZAGEER ] fE S 9T AR i
W SRV E R IR ) o 3X6) Python APT ¥ F SR 2 R8T, R A tp_dealloc 1 F BT e ) AR R4 42 )7
fRREAST (GIL). {HU2, QNSRS % 4 USSR T ok H At C 5 C++ FERIXTSE, TR 24/ N A
E 1 tp_dealloc FYZRFE I 55 Ik BE R 5 AN SR X L6 J28 A A 9 I

ok :

TS TR

TE 3.4 JRATNA.
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16 3.8 A KAEASE: 5 3.8 2 B MK B Py _TPFLAGS HAVE_FINALIZE WEARA fELL1% 5 Bo vl i
Mo BAEC AP EX R
W
T AR R I ZAL” (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 A IA: (XA FBOA 3.8 A, H@M 3.9 THRB M)

W

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;

(BT )
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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_1lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

(% 50

unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc nb_inplace_add;
binaryfunc nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_lshift;
binaryfunc nb_inplace_rshift;
binaryfunc nb_inplace_and;
binaryfunc nb_inplace_xor;
binaryfunc nb_inplace_or;

binaryfunc nb_floor_divide;
binaryfunc nb_true_divide;
binaryfunc nb_inplace_floor_divide;
binaryfunc nb_inplace_true_divide;

unaryfunc nb_index;
binaryfunc nb_matrix multiply;

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

/i WHM=H BB AE LA BRIERNEE, HFLALENESR (Z208F D H1E
B ir e B S B]) o QR A 4 I R RO SCERAE, NDBUE A= H eR B AR [E]
Py_NotImplemented, I AA T HABET R EATLAHRE NULL HkE— D55 .

s nb_reserved TR MUGL N NULL. FEZ HiRAR T HA4FR A nb_long, 7 Python 3.0.1
K4

binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.

binaryfunc PyNumberMethods.

nb_add
nb_subtract
nb_multiply
nb_remainder

nb_divmod

124. WFrMREEE

269



The Python/C API, X1THa# 3.11.14

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[PASAH NULL, ZEHAMWESLR, CeR B AR E SCERE AT A R B AT 25 B

(1) 328 I 1 PR AT B T e
(2) RN 0, MR KIECE] view BT

ST A internal FEORICFKEM R LRI, R BCRFFOREE , 107 2% 7 Wl BE4F 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

1 3.5 HAANA.

type PyAsyncMethods
SR AR 8 1) 5 52 ] SR s Mawaitable Fllasynchronous iterator %400 BBV 84T .
SER A E AT

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

BE BRI AE 4 A

[Pyobject *am_await (PyObject *self); }

IR [B] fR %) B W dii Ayiterator, B HIWATPy ITter Check () WoAIRIE] 1,
WR—ARI G Igawaitable WA AT B354 NULL.,
unaryfunc PyAsyncMethods.am_aiter

iSRG RSy F

[PyObject *am_aiter (PyObject *self); J

INIGR [B]—A~asynchronous iterator X4, S __anext__ () TN
TR — ARG S A R AU RS A7 AT 9l NULL,
unaryfunc PyAsyncMethods.am_anext

JLATEE I GRS A

[PyObject *am_anext (PyObject *self); ]

WAGR ] —A~awaitable 35 . THZSH __anext__ () THHFEN . AL AP 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,
1E 3.10 iUAS A

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*)
Zltp free,
typedef PyObject *(*newfunc)(PyObject*, PyObject*, PyObject*)
J& T ABL &l tp_new,
typedef int (*initproc)(PyObject*, PyObject*, PyObject*)
J&F i ABL &) tp_init,
typedef PyObject *(*reprfunc)(PyObject*)
& T FaE ABL & tp_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 .
Zltp_getattro,
typedef int (*setattrofunc)(PyObject *self, PyObject *attr, PyObject *value)
& T HE ABL M RUCETRE RIERIE. K value ZHBCH NULL RN B Z @1 -
Z W tp_setattro,
typedef PyObject *(*descrget func)(PyObject*, PyObject*, PyObject™*)
BT 1@ ABL 2, tp_descr_get.,
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typedef int (*descrset func)(PyObject*, PyObject*, PyObject*)
J&F a5 ABL &)l tp_descr_set,
typedef Py_hash_t (*hashfunc)(PyObject*)
)& F 15 ABL &) tp_hash,
typedef PyObject *(*richempfunc)(PyObject*, PyObject*, int)
& F a5 ABL &)L tp_richcompare,
typedef PyObject *(*getiterfunc)(PyObject*)
J&F i ABL & )Ltp_iter,
typedef PyObject *(*iternextfunc)(PyObject*)
J&F i ABL &) tp_iternext,
typedef Py_ssize_t (*1lenfunc)(PyObject*)
& THaE 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**)

Zlam_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 $¥

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. fiI¥F
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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)

2 TR ABL fEXTS op INA B BEIR LIS IR BERY 2528 X G2 b o XA 05 [ S R S el b 23 AR 45 50
EI/J A [ 28 o] BEFEAR AT RHEFF U721 T . #Etp_traverse ABHIMITA FEBAS ARG, WATEHH
PRAL, E R SRV S PR BCK B AL .

int PyObject_IS_GC (PyObject *obj)
TSRS RSP T SR M A R RS (E, SR [E 0
TSR MR EIGR (8] O MUK 5R Te iR e bR (RIS g i 5

int PyObject_GC_IsTracked (PyObject *op)

% THE ABL g 3.9 paste. QN5 op MR EEBSLE T GC MY H. op H B IEREIK B e #18 B AR =] 1
E e 0.,

Z{L)F Python % gc.is_tracked ().

E 3.9 ATIA.
int PyObject_GC_IsFinalized (PyObject *op)

B FHE ABL B 3.9 et WA op MRIEBISLH T GC ML H. op © Ep b w5 245 MR [H] 1
R[]0,

XZEPIT Python (K% gc.is_finalized ().

TE 3.9 JUATIA.
void PyObject_GC_Del (void *op)

J& T fasE ABL f{fifflPyObject_GC_New B,PyObject_GC_NewVar B4 BCE N 2 WAL -
void PyObject_GC_UnTrack (void *op)

B TROE ABL MK ZR IR BRI B R E AT R op X 5. 5 R0 A X% F Rk
HPyobject _GC_Track () PAXRFH ] 2] 9% R 85 X R £ & By (cp_dealloc AJHR) [V 24
TEtp_traverse AR FTE H AR 7 BI85 B AN 528 F E R AR

TE 3.8 AR KA T: _PyObject _GC_TRACK () 1 _PyObject_GC_UNTRACK () ZEZEMAH C API H
tp_traverse PRI AT RBW REOE S .
typedef int (*visitproc)(PyObject *object, void *arg)

& THUE ABL 8 tp_traverse IBRRYTTIF BRAAI R . object JE 25 s ZAOI I — A5, 26
=AMEBXN T tp_traverse AEBIAY arg . Python A%.Uol i 22 A1 73 bR RCSE BUAR A5 | A 238 4G
W, AT B AT R

tp_traverse AhFRPMIE DA AL :

typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)

& T FaiE ABL T 248X G103 T sR 8. B SE PR IR self BT B A8 A X S 08 ) visic pREL,
visit aﬁﬁ,fsﬁﬂ’r@"ﬂ%ﬂ%%wﬁﬁﬁ? By arg {8 visit BRECR F R TATFT NULL SERAE S8 ik
visit IR FEZAE, WHZAE R 2495 57 Bl

N T it _traverse ALY SCBL, Python &Pt T —Ary vIsIT() K. HEMAEAKE, A
tp_traverse ZEa4 N visit Fl arg .
void Py_VISIT (PyObject *0)

IR o Ay NULL, DR visit 1R EEL, MIHFSE o T arg. TR visit 38 [0 —ANIEZAE, W3R [W]iZ0H .
R EZ )G, tp_traverse ABFEFFHYIEAANT:

o

1211, EX R TFFIFTGIR B 279
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p
static int

my_traverse (Noddy *self, visitproc visit, woid *arg)
{

Py _VISIT (self->foo0);

Py_VISIT (self->bar);

return 0;

}

L

to_clear JPRRIF AN inquiry A, WIRXFGAAIAZ N NULL.
typedef int (*inquiry)(PyObject *self)

B FhaE ABL EFEAMESHG I G H . A RAF BRI YA, BT AR T B B3 = A1
HEIH. FEFEENLZ, MRERB N EELIEA R (OREXSIH R Py _DECREF () J5
V5 ) o MABEIR NSRRI EZON RAEMEERS | F R B, SRS sE A .

12.11.1 {=HILIR B R R

XA C-APTHE T AN B U T4t S I 3B 17
Py_ssize_t PyGC_Collect (void)

B THRUE /3131- AT TE BRI, WPRBER I O R . (R gc.collect () TLAM
HWHATE

AR [l 2 B + TEIA IS A TR R IR . ISR ﬂiﬁl%l%%%ﬁ**ﬁﬂiﬂfﬂkﬁlﬁlﬂﬁl IJ_"J_LE]]
] 0 FEBIIR [0 a) 2 A YRR IR S Wi 1445 sys . unraisablehook. BMEREIALGIKS

int PyGC_Enable (void)

& FREE ABL B 3.10 prAe. JEMBER IS T ge.enable () o RIEIZHTHARE, 0 MM 1
HIE

1E 3.10 fiATIA.

int PyGC_Disable (void)

B TR ABL & 3.10 pae. S5 HEHR ELER: RIIT ge.disable (). REIZAIPRE, 0 H%E AW
1AEA

1E 3.10 HRAIA.

int PyGC_IsEnabled (void)

BT IEE ABL B 3.10 paAe. ABR MIERARAS: FMUT ge. isenabled () o RS ETHPRE, O
SRR SR

1E 3.10 A
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cHAPTER 13

API #1 ABI fR A< &8

CPython 7£ 41| 7 th B fg HRAS- . 1RO T gabE - RS, TTASE i@ fri i A .
WSHC API 097552 1% BREBAT APTAI ABL RETH .
PY_MAJOR_VERSION
3(3.4.1a2 FRIE—ED.
PY_MINOR_VERSION
4(3.4.1a2 FRIE B,
PY_MICRO_VERSION
1(3.4.1a2 PH=BIET).
PY_RELEASE_LEVEL
a(3.4.1a2 P53 BRyFHE). AlHEN 0xA Rl alpha, 0xB HJI beta, 0xC Jl release candidate 5 0xF HJ final.
PY_ RELEASE_SERIAL
2(3.4.1a2 YR EEETE) . FHEREL KM
PY_VERSION_HEX
Hihh Ay BN RO A Python HiiA S
JIEJZ AR JEL T i A 45 DA O 2R 2 1 32 HUARr i B - A B SR

FHE (A (KERFEVYF) 28F 3.4.1a2 W1E
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 0xA
29-32 PY RELEASE_ SERIAL 0x2

kE3.4.1a2 BIFoS#EHIAS1 0x030401a2 T 3.10.0 BIF7s#kfl 451 0x030a00£0,
T8 e, 40 #1f PY_VERSION_HEX >= ...
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A B A5 Py_Version 3REL
const unsigned long Py_Version

B FFisE ABL g 3.1 pg#.  Python iz 47 B MU A 5 4 i fF — DB 8w &, i & X
5Py VERSION_HEX ZZHFAIR . XA T HEZFTHHE I 1) Python fiiAs .

TE 3.11 A
A 328 2280 & AE Include/patchlevel.h,
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APPENDIX A

RIEXTHRR

>>>

Python % FAEA R ABRIAPL /R FT o Gl T ATE REAE AR PP S BT AR s B R B 5

HAAT AL

2to3

o MGG ARSI, DARAE—XI LR 2 s (165, riss . RiETE=51%) W,
BAE 8 B s 2 5, A H.3X Python HIERIASR/R AT«

e« Ellipsis NEFE.
KA — 22U Python 2.x ACBFEH A Python 3.x ACHE W) T, 3@k AT P AR sk [y A ok Ak BR
TR AN A )
2t03 IFRIEFE N 1ib2to3; ML A SN Tools/scripts/2to3., £ 2to3-reference.

abstract base class -- fili% k%

G EL PR ABC, JEXfduck-typing kb7, BHEME T —FhE G rng =, Mz R Al T i
W hasattr () B TRIMBSCE RS (Gl H BRI ). ABCHIAT BT, XMtk
ok H HAMZE, (HAMBEERE isinstance () fil issubclass () FriAA; L abe #HEHCEY . Python
HHFZ NEM ABC T SEWBIESH (F collections.abe fledr) . ¥ (¥ numbers Fibk
). W (FF io i), S ABIRIAINEL (7F importlib.abe ). JRATPAGEH abe Hibk
efEdH O ABC,

annotation -- Fxil:

KERBEIHEAN T RENE. REUES SR IBME IR, B2 e Ve R 5 20 2/ SR
SR AR AR B AT AN ), (HA SR AR . B AR B AR T £ M . N R i
__annotations__ FikEM:.

Z: W variable annotation, function annotation, PEP 484 1 PEP 526 , %} I T EE A T4 - 51 2 I annotations-
howto T A FIARYE 1) fe FESE Bk

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik
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o KT A TEREOR A RN A AR RS (BIA0 name=) SCEAE N STERTIA A <+ Y5-I
ME A 28BIKE, 3 A1 5 FELATRXT complex () WM HIJET Kt 7FSH:

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o 2 E Ade ART RETSHNSI ESHTH T SR ENIT L AR G A ara A
* Witerable LB TCRGAL A 2B, 3 M1 5 FELA R hy g T8 S 4

complex (3, 5)
complex (* (3, 5))

SRS RAE LS BB b B R T B . A IR BRI 23 0L calls —5 . FRAEY:, T2k
JARFTR BRGSO S PRG T L J5y A ko

A B Wparameter RIEFRZH , FIMEH SH5ESHI X HILAK PEP 362,

asynchronous context manager -- 535 |- F 3045 PIYS
PR Sl E X __aenter_ () Ffl__aexit_ () FERX async with iF) PRI T .
i PEP 492 2| A,

asynchronous generator -- 525 1 ik 7%
IR BB Kasynchronous generator iterator Y REL. 'BES5M ] async def & XHMERBAEMLL, RNFEZ
WHETEES yield Rk AL —RFIATE async for JHIHHEHHIME.
WARTEE #2870 AR A bR AL, (BAERLOE AL I AT RE 298 7 A R B RS, IIRFEIEELR
BARE S, 15 2 FRPAERE R L.

— RN RET RS await FiAXE# async for PAK async with 154,

asynchronous generator iterator -- 5335 2 ik 2% 2% A0 %%
asynchronous generator FREU BRI L .

BEXS R & T-asynchronous iterator, 4[] __anext__ () J7iKIR M & [0l — AT SRR SR T
Az i BB PR AR ELE R — A yield Rk

f54 yield RIUGHHEFREALRL, (R4 GEIPIRE (L4 R RATHRAG ry ) 2% 9 &
KBS R BT _anext () PREEI AT S BATGARIRA, &M BTF(RMSINIT. B
Ui, PEP 492 1 PEP 525,

asynchronous iterable -- 5335 n[ {0k} 5

—ANA[PAYE asyne for BRI HMIN 4. OAESER __aiter () FEERE—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 525 %105
— AT __aiter_ () Ml __anext_ () FYERINTS. __anext_ () WIIR [E—ASawaitable
X5, async for XA FHEMNIRN __anext () JyEITR BB TSR RN S BB 5] & A
StopAsynclteration B# . A PEP 492 5| A,

attribute -- &

KRB — AR E, WSS FBRIRAFRRE . 200G, RS o HAEM: o WA
H o.a K5IHE.

WR X ALVE, B R E LN identifiers 1 AEFR R4 FR I AE— DX S0 @t 2 aT pAny, B4
setattr (). XFEAYEHRF VA S5 B0k, MR IHE getattr () KR

awaitable -- n[55E4E%} 5
—ANTTAE await Fks MG, ATLARcoroutine SR B __await_ () FEMIMNG. S0
PEP 492,

BDFL
CRBACZEMEET WIS, B Guido van Rossum, Python B .
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binary file -- 3R SC Ak
Jile object RERSEEE 5 145 .. R SCPRR B T-EHE A BERIBIR (' rb, rwb® ok " rbe ) FTIFO
. sys.stdin.buffer. sys.stdout.buffer PAN io.BytesIO fl gzip.GzipFile HJSEH.

TS Wext file TIRREWSIES str MRAYSIFXTR

borrowed reference -- % A 5| H
1 Python [t C APT v, 5 5| —FXREI M, 2SRRI AR IZT I H . WX 8%
MBS A — B8 E . Blan, SR R AT AR B S i )G —A>strong reference R BE

HetELEborrowed reference PR Py_INCREF () DARFHJEHWFAS Fystrong reference, BRAEZE 4iZRF T0H:
AT ARG — R Z B . Py NewRef () BRECRT AR KRG8 — N Bilstrong reference.,

bytes-like object -- 315 U5} 5
22 L I BLRE S Y C-contiguous ZEP N4 . IXAUFE PR bytes. bytearray fl array.array
W4, PAIFZLEIE memoryview X5 . FEATRIN G AIE L Fp —iE AR E P A s XS E TS
JEG . ARAT R 3R SO A Bl i B KRS

SRR T A RO . RO RAE SR PR AR E TR ARG R
BI7HliE bytearray AKX bytearray i memoryview, HABBEAREER 0t il Bl A7 T A nl A8 %)
G C RBEFIRMR); EMRLAH] T bytes PAJ bytes X4 memoryview,

bytecode -- ‘7= 1ifty
Python JE A 24215 771, B CPython f# s 137K Python F2J7 I PRSP ik 2 A7
TE .pyc SO, SRERSE IR T IR — SCPRR R R (AT DAGe 205 TR B3 4 13 0 505 ) o X R
WG B TR B AT N ALER S (¥ viral machine 27t W5 ¥ERE AN Python FEfUML_F
AR —EEH, WA—ERETEAR Python fiUA_F 3% .

TR HN R AT LAE dis BRI SR &

callable -- W] 1%} 4
Al RS R A TR iz B R Se, HRTREIT Y — 2S48 (B Wargument), {8 F DA i

[callable(argumentl, argument?2, argumentN) J

function, IBATH JEF method 55, BT VAN G KT __call () JIARIZEMEBIHR)ET Al
JiRTE

callback -- [n] )4

—MERSE AL A A DATE AR B9 A 209808 FH ) 1B R R 4
class

FHRAN A o SO SBT3 SCHE R0 B X% R SE B T A E O e o
class variable -- 2375

TR E AR R, I BAURAESE RS BB (AR AEZE ) L B FHE D -

complex number -- £3 %}
XA SRR G Y R, Hoh I SRR R R R — N SR — AN R A R B (-1
FAR) SRR, MEARCFE TSN 1, TR E 5. Python Y& T X E SCRE, RA TR
MO RGBT A 3 R, Bl 3+15 . WURTREE math BIH XTSI 2 SR, E
cmath, ZHIWME A IWB SR BCEE R . WERIRBOCE A 2, ZBSENIHILF R 2F E ]

i) R

context manager -- |- N LS PIZS
Ewith i) PiidE L enter () Ffl__exit_ () FEREBHIHELRSHIN L. S0 PEP 343,

context variable -- |- F 348 1t
—MRIEE TR R SO AR A AN FEEN A . SRR RHRAE P AT & BT AR
HARRMWAS R, Ak, ST ETF OBk, —MUTERET RS EZA LTI, WA E
1) FERE R I R RS AR i TiEER . 20l contextvars.,
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contiguous -- ZE5%¢
—NE R E C i 425k Fortran & B 90N N2 L0 . B2 C I Fortran B2 . E—4E
BT, A 4% H D AHE AR A S HESY . RSB ITF IR &5 i)y . fE24E C-IE2eEd
f%é‘;?” I;\]%ﬁi’@iiﬁlfﬁﬂﬁj‘ﬁ%ﬂii:—/‘f%%lw 0] % H By U e . {HU&FE Fortran FEZL502H N2 H 25—
Ryl it

coroutine -- L
PR T HIRE I — BB, FRIRE T DAYE R — 'EJ&A?F%E% SR PMREN AT DAEIFZ AN [R] ) 55
EFEA L BEFWKE . EAEEE asyne def iEAESEH . 0L PEP 492,

coroutine function -- FlpFEpRI%L
1R l—A~coroutine M EATRE . MERETEN async def iHARE L, HABEEE await. async
for fil async with XK. XLREEH PEP 492 5] A,

CPython
Python 415 5 IAIIESCBL, FE python.org & Afi. "CPython™ —ii] FI F7E L BE IR 0 5B 5 Ho A S B
5141 Jython By, IronPython #H X 1] .

decorator -- 2E1i%S
R EME N 75— R B R AL, Sl @wrapper AT T B e . BN 13 L1160 35

classmethod () fll staticmethod ().

PMAREAR FUE RN, DU A eRB0E ST S ESe 45 A

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

FAEROR SR T8, (Ul F R A . A BRI TR TT 2 0 eR B0 SOM 2858 SR SORY

descriptor -- {{fiiA %3
EAEXT __get_ (), _set_ () B{__delete_ () FEMXNE. B—NKEH AR, B
HIRFRGS AT S TE R PEE IR Bl A . S IHOUT , A a.b RIRHL. BB — @ PER & 7E
a KW FHAERLATN b RS, BAUR b2 RS, WX IARS k. BRI
FIAE 2 2 B Python [y -8, RMIX @ VF 2 B EERr PR AL, HFEREL. k. FHEEE.
Kk BT EARBIEN G 5%
A RAEIARZR T EREZAE L, S0 descriptors 5 FIAZS 5 FH 555

dictionary -- i

— AN RIREH , P W AE R SRER BIAH S A ST DURAEI RS __hash_ () fl _eq__ () HI&
%4, 7E Perl A4 hash,

dictionary comprehension -- “yliLHi: 3,
Ab PR —AN AT IE A G ) A SO JC R IR I G5 R ) — FP R BE H . results = {n: n **
2 for n in range (10) } BN —HE n Bl n ** 2 FBRSHHY AS2 ML . 221, comprehensions .

dictionary view -- = HILF |
M dict.keys (), dict.values () fll dict.items () REIMXIREFRAFHIME . EIHRHETFE
HWAAH A SIE, X EWRE YIRS, R A R A . B B P 5 T A ol EOE
HBI%, Al{# 1ist (dictview) . & dict-views,

docstring -- SCRY 4 H
VERZE . REER 2 NS — N Fk U I AR R e . ETE R T 9 2w, (Hoxwt
AR RO B ITEZS . BRI __doc_ J@MEd. T EWHTRIENE, FIEEICTE
() SCRY R
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duck-typing -- % -390
FE— P gAE WA, B AREEA R AT ROk i 2 R R B A IEMny 2 0, 2 B8 s i 5y
waEtE (“BRRGN T, WERERGN S, I e ") b RIEE: R e A, Wit
RAF A AT e s 2 SR ORI T R G . 1872 BL ] type () B isinstance () i,
(ARG A DU 48 58 % VE MR TE. ) TS R hasattr () K2 EAFP it

EAFP
CSRIEW R EZY)” MY« iXFh Python 3 AU 40 5 XS 2 e B 5 B B M AE . I
TERE SR AR R o XA T P WA i 5 U@ K iEIZ ) try Fl except 141 T HARX ) )
FEFTHLBYL W%, # UL T C 43 2 HAEF .

expression -- ik,
AR FEAME R A OT. AT, — N RBA R BB o KO MFHE. A5, BTN, 2
B REOR LR, ENRLE SRR —AME. SF2HMIEFAE, HEIrgEs W eE
Ko MAEEAR BRIV ER B W statement, Bl while. TRIEHE)E THEMIMAER L.

extension module -- § JE ik
PA C 8¢ C++ gn 5 Ry, ] Python ) C API K515 5 0 PA K PRGBS T3 HL .

f-string -- f-2fFH
WA £ B AR AR AR AR B AR I EN E S . S0
PEP 498,

file object -- SL1EX %
K ANATF T ) SCEH APT (A A read () B write () Z5YE) VA FERERX S . Rk HAIET
SN, SCRT G AT DA P B SR se R H 2R B R A sl AR s D ) (1 AnAm v s A/
. NHEZmIX, BT, BlE%). CHEREEIRN R 280 7.
SR b A =R R SO G B G = ) SR, ek = b ) SO DASGSUAR SO, BRSO e Y
TE Lo b, BB TR R HTE 2 UE M open () BREL

file-like object -- SCF20 4
file object W [a] 1A,

filesystem encoding and error handler -- SC %k RS 4% X SR ALY
Python ]k M #4122 Ge A5 15 ER A ) 454 R Ge 4t Unicode 112 AA% 205 B R AL PR .

S R G g A A 2 A RAIE BE B RS K BEAE 128 AR WY FTE 75t . AR SO R G dm A X R
ML AR, W) API BRE R fE< 5| &K UnicodeError,

sys.getfilesystemencoding () fl sys.getfilesystemencodeerrors () AT HE H FIREL
ARG G ik S A DAL A .

filesystem encoding and error handler J2:4F Python JE 3l PyConfig _Read () WMECREL B H S
FPyConfig Wfilesystem encoding fMlfilesystem errors 2/ G

F 2 Wlocale encoding
finder -- 7k 2%
— PR E T A loader [PIX 5 .

M Python 3.3 EAEAEW AP TR IR AT Tk 125 X E Bl sys.meta_path HfH, DA Kpath entry
finders fitfy sys.path_hooks ffiff].

WL LB % 0 PEP 302, PEP 420 #1 PEP 451,

floor division -- [in] | B3R
) A B R R B B R . BRI AR /o B, Fik 11 /7 4 it
HLERE 2, MSZ MR RF R EERERR 2.75 . HE (-11) // 4 &R0 -3 FhX 2
-2.75 @ T ASEILE R . W PEP 238
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function -- pR%L
AT DA A R B B — 2B R . B 0] A HAR ABAS S 2 220 AR BRI TR A . )

TLparameter, method F function Z£37

function annotation -- FRZkR{E:
BT} e BB 2 5GR [HE R annotation

PRATRE R T 200w - BINRA R BN Z S int SHOFHUMR Bl —A> int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

BRI B YE TE B T I, function —y .

2 Wvariable annotation F| PEP 484, H. A T IhEE. 55152 [H annotations-howto DA T 5 AR AY i
FESZ .

__future__
future {54], from __future__ import <feature> F&/NIiFas il FBH7E K 3 ) Python %& 75 i
BRI AR UE B EEFNE SOR GRS B, future BIHSCRYICSE T AT HRNY feature BUE . @it A
ﬁ?gﬁ%gﬁﬁ?&%ﬂ?ﬁ, ARAT AT BB T R AR A B B O BN E S R AR (3iE) FEf]
WS INL

>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- Ly % [A] 1k
FERCA RO B N AF 25 () g A . Python @i et 5 | I THERI — S BERSAS I AN TREIE 2R 5 | I A A 3R 0
I SRS R ARAT IR I o T PAGE ] g e AR 28 fhl i el i 2% o

generator -- 4 p 7%
iR [1l—Agenerator iterator WIRREL . ERLEARMBEEeREL, AW GTET HAE yield Rk A 4E
— R YA for-TRAE T BT next () EEUE K.
AR A AR R AL, (HAERELE L AT RE R HE £ m BA R E . WRFEIHERBBARE L, w6l
I AEFRDARE G55 S o

generator iterator -- £ 2% 0%
generll[()r I%l%&ﬁﬁ@u@ﬂ@x#%o

B~ yield SUGRIEFAIE, O/ EHAPRES (BIERIERRMEERY ty 1HA) . 4% £ R

RHREWEN, EXMNEFFACELLEIAT (X580 HERATF U6 13858 s 5 IR ) .
generator expression -- /2 )% 75 #5353,

REERAFNFRILX . BREERG - NEEREX, JFERE 1 keyword:/for 41, & X T— Ml

AR JEEFI— TR keyword:/if A1) PANE A RIS NN R R

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- JZ % pi %
SRS [A] B 2 28 S B ] B A 1 22 A PRI 2 B PR . U] FH k2 Pl ) SR SR it o I3 050 FH IR A 5
Mo

Wi Wsingle dispatch R1EFES<H . functools.singledispatch () HMfigsPA & PEP 443,

generic type -- {Z %1
M2 pe; WHEA List B dict XA dE. T X257 A,

WEATS N, T B4 4% . PEP 483, PEP 484, PEP 585 fll typing ik,
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GIL
2 W.global interpreter lock .

global interpreter lock -- 4% Jsj fif Bk 253 i
CPython fREgs B R I —FBLE], B ORI 20 A — N ARAE AT Python byrecode, MRS
WCEX R ({04 dict BN ERA) 0T LU MK Z 4L T CPython S, 45881
FEAS B IRERS 22 AR Ty B, AU W T 7E 2 AL B ERYIFATIE .

ANad, BERERE B =07 PR I R BT AR AT T B AR AT 55 0 s 4 s A R GIL
BEAh, FEIAT VO #RAE B2 SR GIL.

PAMERI BT <A A b ROfRERs (REVATEANRORLIE BiUE St 2 iudin) B0%5 i, IRoATEs
TR AL B G PR RE S 2 BN . AN, SOMRIERE M & O Se B AR AR A A 2%, AT i 4
P

hash-based pyc -- K M55 pyc
553 FH St 7 Y S A B P i (T A e i 1 S B T S A UM AT RS 2 A7 3. 2L pyc-invalidation.,

hashable -- nJI5 7y
— AR AR RGN R SE A (BEREEA __hash__ () F¥E), FFRTRAFH AT
igﬁtﬁiﬁ;g%ﬁﬁ _eq_ () HIE) BREEFRN TeA A XS, RIS EL A AH R e A (E
G 2.

TG A PSR SRRSO SR AR B A B, PR DAk S B 2 A P B0 s A fE

KZ% Python HH R AT AL N EXT QU2 Pl WA A i) AR (Blang) Raliy ) ARG A ARl
s (BIMTC A frozenset) (4B IHYTCR I AT MG A A R AT AR & SRS R 3
WA AR ENTERER—2Z AME (B2 S A HR) . e Er BT e
id() .

IDLE
Python ST K 527 2 R85, idle J2 Python ARifE A4 PR A LA 25 0 A R A RE AR FR A3 o

immutable -- s[5 %} 4
HAREEMIXN S . NN R OFENT . PAFRFICH . RN RA BRI A . QiR — A~
ANFEIE, WABEIEBTIX S . BT 25 B S A (R i E mEAEM , Bl b g

import path -- S A #815
HEME (561250 ) HBNGIR, SEBEYpath based finder FiREIR'FABiR. AR, It
PIESRIEHERE sys.path, EXRHBAEBEFTRER B FHREM __path__ J&ME.

importing -- §: A
AL ) Python (RS E A 55— MELHL () Python AR i I )i 72

importer -- 5 A 2%
BRI MBAIRARI R WS RBEE T finder & T loader .

interactive -- 23 I,
Python A — A HAUMERERS, X EME VR AT ATEMRRES I ER R AT T A TE R ik, AR Sr BT
HAFR . HTEAERASEED T R8I python (WA MIE, A ATHENLAY 3= 3 o 3k
BEkED) o 20 R SR BN AR AL — R R R A R T2 G T “help(x)©) «
interpreted -- iR
Python —@MFREAGE S, 52X B EmIFANET , BIRWE Bl T i M disas W AEAE T 2
B . X R E TESCOE ] A AT I A S b B v AT SO st T RRENE F i A
Mg iR A0E S R I AR, (BRHRFAAEITSER . S Winteractive,
interpreter shutdown -- iR REES X ]
WPESR IR, Python fERERRIFH#E A — MRS I BOT BRI A C A Ut IR, Bl A
FhOCERNIREE % . B SZ WA R e . Xk P XATF #8555 | 1] A g AR S Pk
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7o TER B BT R A TS AT BE B B4 A, BB R SR AR TR AL (6 WL 1A 1R
B AL ) .

FEREAR S SR I R A __main_ ARSI A C 58 AT -

iterable -- W[ k%
—FPRENS 1R B = R I AR SR . IEART S ) T A R AR AL (40 1ist, str fil tuple
&) PARKRE RS AN dict, TP & PASAEMTE LT __iter. () HYESKSEEL T sequence 15 L
) _getitem__ () H¥EMHE LEMIE .

R RPN T for MRIRALFZ HAMTER E— A FIIH TS (zip O, map (), ...)o H—A ]k
MENEN SR RN EREL iter () I, BELRIEHZXGMENLS . XFIEAEE N TAEEAT)
— WM o ARG AR, REFEARERA iter () 3 A CAHRAIRINR . for iHRS
F B R BEAREE A, B — NI B R Ay 44 22 B ORAEDR RN R R AE AR o 2 Witerator, sequence

Figenerator,

iterator -- JE1CEY

PR FER— RN . BRIV next_ () F¥E @G HAEE N E R next ()
FFBA RGBT 2484 Bl o] S5 & StopIteration . F X Ak A 28 X 5
FEIETEFER, eI _ next_ () FERSHIKE| A Stoplteration, HEALERMA AL
_dter () FEEACRRENZERZS S A Y, FILERESLEWRE A ERN S, T H T HAb T
ERX LB A KIS — D DEFRGIINE AR S L2 R EE P BI85 % (il
list) FEREFRRIGHAA iter () BREEURTE for MHEA A BFER S A8 — TR0 S . QSRR L
T 00T AR A 5 AR I 2238 IR 2 Bk A AR Pl R R ] — s e &2, AR R 2 —1
DR

W25 B £ F typeiter.
CPython SBi4I 15 : CPython %5 45— &R E X __iter () MYEK,

key function -- 3 s %}
SRR AN AR I R AL, 2 RS R 8] T HEP SRR AT X 4. AN, locale.strxfrm() H]
T AR 8 IR 2008 1 HEP 8

Python " ¥ 2 T HL AR 70 1/ H R B0k 42 il DU SR Y AR A2 200 A 05 5K HoAh 48 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

2 Fh ] LA, BN, str.lower () HYER DAHAEZRE K/NGHEF ) R EL. B
%, BRI lambda FEAFCEMEFIUN lambda r: (r[0], r[2]). 4P, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () 24K E ) =11

Wi . AR HEUT RS | R IREUAN AN (5 FH R £ 7m 191
keyword argument -- o555

Z: Wargument,

lambda
> B fltexpression A5 B B 24 N IR R AL, FIB A AEVE BB R(E. B0 lambda b8 551 45
lambda [parameters]: expression

LBYL

OEEFRGER” PSS o XIS g S MAS SRR TR A R 2w R A A AR AR X
K& SEAFP Jy =G Rt I, AR AR RS 1 £ 154,
TEZLBEMEY, LBYL e T8 “&F” Ml “BREK” Z W LAEZMS R . flan, AR it
key in mapping: return mappinglkey] AJREH TR A EAEZ G HAMLKAE N mapping H
T key T AR o R RT I S B EL (4 EAFP Oy XORfRY .

list
—Fp Python Wﬁsecﬂtenceg _%@‘Zjﬂﬂ%:z, @EE%@M?%@‘L@%*E"J%ﬁgﬂﬁﬁﬂf’%i, B A 15 A T2 A
B 2R O(1).
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list comprehension -- 51| 3 #i: 55X
W B —ASFE H ) A B T R IR B S5 R R — Fh BB YA, result = ['{:#04x}".
format (x) for x in range (256) if x $ 2 == 0] B4 —> 03] 255 JLFE N1 7S 35 18
%ﬁgﬁfﬁ??@% (0x..) FIR. Hr if FAZIER, AREIEN range (256) TR FTA TR S
AbFE

loader -- I# 2%
TTMBRIAIRT G . BOAE X 4N Load_module () Bk, MBS ET H—Afinder 12 8] o ¥4
Z: 1L PEP 302, X}Fabstract base class A]Z: I, importlib.abc.Loader,

locale encoding -- i 55 X I Zn k% =
¥ Unix |, ‘B4 LC_CTYPE &= X g it , BEn[PAiiid locale.setlocale (locale.
LC_CTYPE, new_locale) FiKH.

1 Windows |-, & ANSIARRS BT (401 "cp1252™),

7£ Android i1 VxWorks |-, Python ffiff] "ut £-8" fEHiES KIHHiLtg=.
locale.getencoding () R AIRIRIUE T KA.

1% 2[5l filesystem encoding and error handler

magic method -- AR J5 7
special method W3EIE 2[R .

mapping -- Wt}
— Fh T E B E KR T LI T collections.abc.Mapping B collections.abc.
MutableMapping G H LT E HER AT . R LHF T EHE dict, collections.
defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCERFEEE R 7%
sys.meta_path B RINR [ § finder. TCEARE AR Spath entry finders {74E IBAHIEAFHH -

{EAFE importlib.abc.MetaPathFinder [ GRS LM 3.

metaclass -- JtRH
—FhHTEIERMNIE . LRy RFHMEIRS R, RN TR FiR =S HO Y
FI2E . A3 T a0 S B S AT 5 AR PR —ANBRIA SE 3. Python %512 Ab T n] DABIEE B & LT
K, KEDHPKEAFEXN T, ELFEBIN, oS Kmimn o €. 12
TR ES R H &, MR, RS, LR g], PAKHAMGFZT5.
T 4152 I, metaclasses .

method -- J5 i
TER N E R WERAE R LI — B MR, B S REUSE GRS AR R H 2R —
Aargument GBI 44N self). £ function Fnested scope.

method resolution order -- J5 Z: /@i )F
7 SR G 50 A A R 5 B R AR R B W e 5 ) . 1 A5 Python 2.3 At iy T fi#
H 2.3 BGE Python fEAT R B AH X SEE A -

module
X5 2 Python AU —FhZH AR o A BB IS 1 v 44 25 18], FIEL & A Python Xf 4. HEA]
W@ i Limporting BEAERE N7 E] Python H .

5 Wpackage.
module spec -- Bibl Bl

—Aa ], AP T IR X B AFE . )& importlib.machinery.ModuleSpec
5215

MRO

2= Wmethod resolution order
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mutable -- A[ZE%} 4
RIS AT ATEIL 1d () PRAp [ A 00 F el A . 53165 Wimmutable
named tuple -- 2. %5041

ARif “HAICH” W TALMYR B ocdl, BB RT 1 I0 38 BE 6 44 R 8 1R U 1 A 28 2
Fo XFERYFBUERIE T REH A HALRRE -

AL ERR R T A4 T4, 35 tine. localtime () fl os.stat () KERFAIE. % A6 T4

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

FUHZ o RN ERA (B EEmsT) « sesh, BBl 5 I E UM tuple 4k
T SUHE B AR By ok A . XAEZRTT AT TS, siE T PAEd 4K typing.
NamedTuple, B{E M T.] B collections.namedtuple () FAlE. F—M BT IN—
SUF T 45 5 5 N B 224 ST IS RN vk

namespace -- iy % %3 [A]
A IETJET?J?J( SR, A4S AR, ERMNER, AR miREmL SN (FEhE
ZW) . fmBss IEﬂLJiI%LI:ﬁ‘%FFﬂ%EEEZTﬁ%ﬁM& Biltn, PN builtins.open 5§ os.open () A]
A4 B B4 2SR X Ao i 44 25 18] 340 3 3k I A A ke S B A b B5OR 35 B 2 v T i P R T &
P, BN, random. seed() B{ itertools.islice () XMEEH T X LEEEHEH random 5
itertools FEHHISEIY

namespace package -- iy %443 [[]{u
PEP 420 75| A ff— b (LB I VT @0 488 package, o428 LT A S by, SLHiA T2t
Hregular package Nal, FEAEATA __init__.py .

A Wmodule

nested scope -- iR £ 1§
A SGER NG A RGeS . BN, 765 —mREiz e W R ET PAG | BT E AR & . iHHEE
HRENE RN BT | A M AT TC A R s e 52 R T N EER . RUR, 2F
TRNESWER T &Rt 4 25 0. it nonlocal KSR ARIFE ASNZ1EH .

new-style class -- JA R
XFH ETC YA T A EX R R TR IHFRY . 7R85 Python it 4 /\ﬁﬁf FE % 7 H]
Python Ffiiy BRI, W1 __slots__. fiid#s. FHiEJEM:. __getattribute__ (). FKHEME
BHEE.

object -- Xf %
AT HARGS (BYESUE) PAKTUE TR (i) B9EdE. object R ATAAlnew-style class 11 192 5
R4,

1

—FpR] A TR B 5 U M AT S T ALY Python module, MIEAR Fik, BEEE _ path BHEM
Python &,
%2 W regular package Fnamespace package.

parameter -- 5
Junction (B¥E) & X4 Sk, EAE BT DAREZ 1) — Pargument  (BTERLEEL T, 24>
55). HLHGE:

o positional-or-keyword: BB HT, F5&—DATDMERE E 53 e AW DAE R X4 d A%
AW XEBAMTES AL, BIAn IR foo Fl bar:
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[def func (foo, bar=None): ... ]

« positional-only: {{FRAIE, & —H BB EL ARNS . (WRAEITE 2wl i 7 ek BUE X
WIESHNEHENZ IR E A/ FRRES, BIUITRIEF) posonlyl Fil posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... J

o keyword-only: {UFRFEHY, F8E—HEEEL XEAEANSE (UR XA FIE S ]l 2 e R AL
& XS E P& BTN B S AL NN B S Z 1 * KE XL, Bl
T kw_onlyl F1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... ]

 var-positional: TSR, $57E 0T DR — LR HCR IO BB SRS (MR 2
EHZNRESIL R XML S LS4 FEIME * e 3, BT R args

[def func (*args, **kwargs): ... ]

o var-keyword: WA KR, HEE A DASRBUE R AR B T A (BEITE TR S 2 #3200 5%
TEHZIE). RMESAEEIIETESAPRATMEA ~* K@ L, BIA LR kwargs.

TS AT VALFI N E PTEAN e 2R, ] AS LT e S Hidit s BROAMEL -

W2 Wargument RIEFZH . SEEESHX BT EE L E S, inspect .Parameter 25, function —
SR PEP 362.

path entry -- J%12 A Il
import path W—NHPALE, S@ipath based finder JIR AR E N HIREH

path entry finder -- #§1% A 174K 5%
F—RJE AN Z ] sys.path_hooks (RBipath entry hook) 1 [Bl ) finder , WARSt S GEM iLpath entry F
SE DA .
5% importlib.abc.PathEntryFinder DA T #BKIEA D EIRA I SLIA AT

path entry hook -- #&4% A 14T
— RN, B AESNIE WA A R A S path entry FP ARSI AR L R BEAZ{F ] sys.path_hooks 4|
iR [Bl—Apath entry finder .

path based finder -- 3£ T B2 A HE 55
BRAIANR)—FP U812 5 K55, WAE—ANimport path W FEAERL

path-like object -- J{ 12k} 4
RFE— DRGNS . BRI R A L — N FR N str 5 bytes X4, 0] P —
AP T os.PathLike MM BINTS . — % $f os.PathLike M A% 2 Al 378 H os . fspath ()
PREGE R str i bytes RN XM RS HAE; os.fsdecode () Ml os. fsencode () A4
RIS str 3 bytes RBIRKLER . X4 2 PEP 519 5] A1),

PEP
“Python M45RFEIL” ML E . —4> PEP S@— it SCkY, FIok1m Python fhIXFRML(F ., Bk
—~ Python e S At FE s 3R 5E . PEP |3 24 A B 114 57 A B A1 T $ DU 1) B B
PEP [/ A th F2 B s R A DN 10 S 158 A S A 25 Python BT R 90 5
SCRSA ML . PEP [IVEE A TATAEAL DX N 1, I BOREAR [R]3 ILAiE A SRy
Z L PEP 1,

portion -- ¥4y
FA B — A1 44 23 TR Y B B S SO S (AT REAFRCT —A> zip X)), BdkE UL PEP 420,
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positional argument -- {3/ % £ %
Z: Wargument,

provisional API -- £{5¢ API
B APL 25 0A EHERTEARE R ) S 3R A E IR UEZ A . g 11 o BRI R4 1l A 2 7
AERUCE, BRBEHPNCHE E, 3R O L& i e A W B E LN 3T 10 5 RN SR R B
W (EREFERBRRZEE ) o WA EMOP A SRR HAT - U APT R IN A Z 1l & 25 JE 2 1) 7 L v
R P A I A 7T BE 22X AR

B2 A2 E APLRUE, [0 5 AARA R E S PN TG RRT r 587 — Al 15 R A A )
SRR RESE R B w5 A T 5

X APAE BRI AR FRVFRE PR RS AT HE , AN 2 T MR RIS T BRIG BT IN . 315 I PEP 411,

provisional package -- #7 ¢,
Z: W provisional API

Python 3000
Python 3.x RAGELIIIER (X A4 FAERA 3 Y KATE BB BR e Bl T) . A s
y\j (prsk” .

Pythonic

P B BeAURD S 1 Python 5 5 W M AR AN B, i A2l P HEAthi 35 rd i AR
ALY . BN, Python % H XS Ml for EAMRIRIM I — A nT AT R T a IeE .
VR HAWTE 5 B RS5O GE: Python B A I B 6 — ey s

for i in range(len(food)):
print (food[i])

L

TR I Y B 57 5 B Pythonic (177 4R X FEY:

-
for piece in food:

print (piece)

qualified name -- [l 5g % B
— PSS BRI AR, s ME 4 R VR S B s e SR RN BRI VA) “BEAR
FHRE LI PEP 3155, X TR 2R R ORI 2, BRE AR S X547 —2

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
ICI
>>> C.D.__gualname
'C.D'
>>> C.D.meth.__qualname_
'C.D.meth’

.

295 T 5 B, 7 TROE & AR BRI PSS o TR R B A, Hrh S A AL
H, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- 5|14k
RPFEAXTZ B 5 R . S4— R E5 1 T B, BRREE. 51 4o Python AU %

294 Appendix A. RiEXIRR


https://peps.python.org/pep-0411/
https://peps.python.org/pep-3155/

The Python/C API, X1THa# 3.11.14

VLEF R ALY, HXIECPython LB — A REICRK . FEF RATATAM sys. getrefcount () bR
HOR R IRFE R G5 VR

regular package -- % ML fL
fegi M fipackage, BIMMALEH—4 __init_ .py XFRYH .

%2 [ namespace package.

slots
— P EAES B I, 38 A TS R R S 1 SR X S RS B S R T I AE . BRI R I AR
WAT, (BT AFARS, Sife RREEDBIENL TR, GlatkFENAr Y, FHH
Hfl B R S
sequence

—Phiterable, '©ZFFEE __getitem () FEER VAR BECES TR IR VI, I X
T—PREFIHER __len () J7ik. WERFIIEEA list, str, tuple fl bytes %, HE
BEHRR dict HHF _ getitem () fl__len_ (), {HEBIAZABENHIETS, B AT AT
Bimmutable FETM AN ERBECEREHRITE .

collections.abc.Sequence IZHEXEN T —TMEFEERNELD, BAE __getitem_ () FI
_len_ () Z4b, BEIT count (), index (), __contains__ () fl _ _reversed_ (). ZEF
WY R O RBIN DA register () SREAMAM . BIRECE 28 H 72 B E L2 308, 155
e 3 AR

set comprehension -- 45 &S
A FR— AT IE AR G i I A B Ay TR IR IS R E G — R BB B k. results = {c for
c in 'abracadabra' if c not in 'abc'} ¥ERFEFRES {'r', 'd'}. 0 comprehen-
sions .,

single dispatch -- MR
—Fgeneric function 53YRIE, HIELIRET BANSEIERBORIERET .

slice -- YJ )1
W AL TR sequence —F M4 . U)ol i R ARbRC R a8, 78 11 Tgs LA
B S0 Mr%cE, Bt variable_name([1:3:51. H9ES (ThR) FRCtENFET slice X4,

special method -- $§5k Jj i
—Fireh Python BRI 753, FHRXSIEA BRI TR E BAE B ANAR NS5 5% . XA R 24 AR E R
AU RILR . FFIR TR SO S L specialnames .

statement -- j& 4]
EARRBTE (— MU “H) MZBERN . — 2B )R] DA —Pexpression SN KBTI 250
BN if. while B{ for,

static type checker -- F 25 7 75
PLHL Python ACH I 4T3 4, DARRSR BB G QP S A5 R ANE TR . 55iES 5 L 2427 DA typing
Bk,

strong reference -- 5 5| JI]
€ Python [ C APL s, 55| A AREATS 10 IS BT IR G105 AT . 0 | AT
M Py _INCREF () FRAREGRG | I TAEMERS AT Py _DECREF () FRRELE .

Py_NewRef () PRECRTHH TR XTRPRG . 8E, UOFER B85 | 1R RS 7%
S| EVH Py _DECREF () pREL, VAEESE | A o

FiE S Fborrowed reference.

text encoding -- SCASZid % 2
& Python 1, —A4FH3 2 —Ht Unicode A4 (FEREISH U+0000--U+10FFFF ). N T ARl 4 —1>
TR, EHREYF I —HR T

R NP F I — PRSI A", AT T8 BB Q@ AT R a7
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ARFAE RSO FFIE Fibdds, BRGNS G

text file -- SCA Lk
—FhBBIE S str XF4M file object . 38 HE— A SCAS SO S B A 17 0] — N T ) 217 1 B o 0 B s b
Htext encoding o A A T EIEVASCARZ (" 8 "w' ) FTHHI U, sys . stdin, sys.stdout
PAS io.StringIO SEHI.
TGS Fbinary file T RREVS IS F 9 A3t 2 B SCHXT S .

triple-quoted string -- 5| 'S 2fF
ﬁ%%%z/l\iiﬁéiﬂé’lﬂ'% (7) BEEEE C) FEAE. BNEDRE LS TR A5 ShndmF

TFEREFE 2R, HEa MLk ENARFIREFZSFENEERERK LB SFfNE] 5, HfH

TMﬂﬁiﬁﬁﬁ'ﬁﬂﬁ SO IEREAT, FE90 S SURY AR ER IR 8

type
FA P ig —A> Python X R T2 M FMXEAEA ML, BRHEEXZRMZEE, aTRAVHE
) __class__ J@PE, s type Obj ) SEARHL.

type alias -- J3%Y3j]
—ANRB R S, B SR R AR 25 R AR R4
RGN A 2 Rk 22 202 A% . fildn:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

] PATEAE SR R e

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

L

Z )L typing fll PEP 484, H A3} b Dh BER AL .

type hint -- 23897} iR
annotation jﬂﬁr* %E‘]‘ix @ﬁﬂgﬁﬁ%ﬁﬁ@ﬁ*ﬁ%}ﬁ%ﬁﬂg%ﬂo

HAURRE A LAY A2 Python AR HI K, (HEATR A L2 46 & 2 RG AL, E1106EH B IDE
PSRN S EA

& Jar g RN E KRBT E ] A typing. get_type_hints () ey, HRHAS &
AT DA,

Z W, typing Fl PEP 484 A st IV RE A0 .

universal newlines -- i {17
— PR SCATR B A, RFA R A A S ERR BT T A AR - Unix B9FT45RZ0%E ' \n' . Windows ]
255 "\r\n"' PLIFMR Macintosh ({245 ' \r'. Z: i, PEP 278 il PEP 3116 fil bytes.splitlines ()
TR Z YR

variable annotation -- 2 Frii

SR B 5K B annotation .
TEFREE AR B @ b, I8 P A H A

class C:
field: 'annotation'

AR R FE O AR R A - BIANDA N A B2 int JEAUROME:
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[count: int = 0

AR RARETE L TR fRE DL annassign —75 .
Z: W function annotation, PEP 484 f{l PEP 526, H.H ik T IL TG, J37E 25 annotations-howto DA T fif it
FIARER R 5L R

virtual environment -- Jf {3555
— PSR SHHME R B HEATITERS, S Python FI 1 HIRLFAE 2 AITH 4 Python 4 (R4 T
W —FR 5 izt HAh Python N FIFRF 4T H -

W&, venv,

virtual machine -- 2§41
— &Sl B WAL, Python FE AL AT H0A T2 1T 18 dmise 48 r AL L bytecode
Zen of Python -- Python 2 fift

G Python BEit i RN 5324, HHITHMSHHXFES . &5 HEKRNEEL AR
B AN”import this”,
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APPENDIX B

i A

XY Z H Sphinx A reStructured Text J§AE B, Sphinx j&— % AL H Python SURY T 2 5 1) SCRY AR GRS -

SR BT P R, WAET G2 %1, TR Python A% 5. ML AR B ARt BER, 52
reporting-bugs | A2 5. FeA KA YCD By ¥ |

RN it -
o Fred L. Drake, Jr., J5i4f Python SR T HAEZ Q5% , ARE 2 M
o JHF4# reStructuredText Al Docutils ZA44:f#] Docutils T H ;
« Fredrik Lundh [#}] Alternative Python Reference 31 H , >}y Sphinx $2L/F 210 5T

B.1 Python JC#ipYaikE

ATRZ X Python i575 , Python AifE %Al Python SCRA GTRREY A, Bl Python JATHS 7 A f) Misc/ACKS SC41
T TRk

AT Python #:[X it AFITTHR, Python A4 T Ak €0 SOk ——5HEH A4 !
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appeNDIX G

5 FFATIE

C.1 ZHHFrIm s

Python H fij 22§ FT AR 9222 (CWI, I, https://www.cwinl/ ) ) Guido van Rossum - 1990 4E A,
W, fER—TT0M ABC B S AU . R4 Python A4 T2 2k B HA A TT#k, Guido {52 H &
BEH.

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
AR, HAEABEAAT TR Z A UA

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#] A %% | Digital Creations (¥{ >}y Zope 2215 U, https://www.zope.org/), 2001 4, Python {44
2% (PSF, I, https://www.python.org/pst/) J57, iXi&—A~% A4 Python AH 5 HIH =R A @ i FIH 2 .
Zope AT IIAE /2 Python 3Ry EL G S e B 51«

JTA 1) Python FASHS IR (A IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

RMRA  RE F1n FEE GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
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 w
2.0.1 2.0+1.6.1 2001 PSF =
2.1.1 2.1+2.0.1 2001 PSF =
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 2
22 R 2.1.1 2001 4 PSF B
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%3k GPL #6409 R 140k #% Python 76 GPL F %A, 15 GPL AKlil, Fi Python Vil HER FF (4 % 16 80U
HOSSAS, T T TFURPF O 5. GPL 3V IG5 Python 1T DL FUEEAE GPL R A Uk P4 £ W
IS RV RTHE AT o

S ARZAE Guido H55 F TARRSMNESG IR, (XL A A AT BE -

C.2 FRERs( LAIE M5 & A Python BZRFRF0FMF

Python A SCRS ) V7 RT3 BT PSF 4 =T 1350

M Python 3.8.6 JF4f, SCR{HFAYARGI . BRAEHE S AIHARACAS R A2 PSF VFR] PSRN 5 25 2 BSD 4 +T HYME
VAT

ST Python H BB RET AR VFAT . X EEVF ] 2 SV VF AT 2 R AU — [ . A X 2]
A TEREG | RAF S Pl F Ak Pl 75T 5B,

C.2.1 FF PYTHON 3.11.14 &Y PSF ¥F o] il

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),._
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—~Python

3.11.14 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 3.11.14 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 3.11.14 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 3.11.14 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
3.11.14.

4. PSF is making Python 3.11.14 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.11.14 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 3.11.14

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.14, 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 3.11.14, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 i BEOPEN.COM #F &Il

BEOPEN PYTHON FFiE A P55 1 R

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.

&)
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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 HF PYTHON 1.6.1 # CNRI o] tipi¥

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.

&)
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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 HF PYTHON 0.9.0 E 1.2 ) CWI #F o] HipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.11.14 DOCUMEN-
TATION

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
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OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 WrRER Ry o] S8
AT Python B ATHL LA S =y BOPb VAT RIECAIT A, AT AR A 28 FLR I 9.

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html T 2 113
. ARG s (FF):

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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C3.2 EEx

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.

C33 RLEEFRS

asynchat fll asyncore fEHEE DA R EH:

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 Bl &L FFEH:

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 HITERR

trace HHALE DA 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 5 UUdecode F#§

uu AL DA AR

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 23 =R A

xmlrpc.client fEHEEPATHH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

&)
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll B & PATULHH:

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 fH T kqueue B3 AL E DAF A HH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

&)
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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 3441 { Marek Majkowski’ X} Dan Bernstein [/ SipHash24 S35 S8 . &85 AR :

<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/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c CHEAE T C BK%L dtoa Fl strtod, T C XUKE BEBUEFI A5 Z I 640, EIRA: A |
David M. Gay 9r 519 [a] 4% S04, H BIZ SCERTHE hitps://web.archive.org/web/20220517033456/http://www.netlib.
org/fp/dtoa.c i) 7E 2009 4 3 H 16 H A2 B i 4f SO0 AR BB R] 7 B -

/****************************************************************

The author of this software is David M. Gay.

E O

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

E I

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.

E

*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

**************************************************************/
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C.3.12 OpenSSL

RPN E R GRS, M hashlib, posix, ssl, crypt Bies{#i ] OpenSSL i3k E 4 EE . 4, Python
i) Windows Fl macOS 2352 /7 n] g 2>t 45 OpenSSL W RIAS , T PAFRATTHLAE L6245 —15 OpenSSL 1 HJHIE
AlA . T OpenSSL 3.0 it S H G Eefif A MAS, ¥ Apache V7 R[HIE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

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.

"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
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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
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
SR
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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.

5. 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.

6. 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.

7. 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.

8. 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,
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
(B0
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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 ¥ B2 AT 351 expat JEEIA AT ER, BIERE 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 NONINEFRINGEMENT.
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

PRIEMEH ——with-system-1ibffi Bl THE, HN _ctypes § REELZ S libffi JEATHE DI E )

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
GETH)
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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 CLATM, 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.3.15 zlib
MR ARG FHRFNRY 2lib SASKIHT IR TA WG 405 zlib PSR #5 DRI E 2110 97
Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler
This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.
Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:
1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.
2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.
3. This notice may not be removed or altered from any source distribution.
Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
C.3.16 cfuhash
tracemalloc ffi B F FEAISEILET cfuhash T H:
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.
GETH)
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* 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.

(% L350

C.3.17 libmpdec

BrRIEfE ——with-system-libmpdec BUE 7, 0 _decimal BBUERZ M €15 libmpdec FEAYHE DI

JEiUR

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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.
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C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% hitps://www.w3.
org/TR/xml-c14n2-testcases/ R 3 253 BSD 1 R]IE & 17

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.

C.3.19 audioop

audioop AL T SoX Tl H 1Y g771.c SCIFH R EAARAD . hitps:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

B A2 Sun Microsystems, Inc. [t - T BETE R A BE T o i 7 AT APE DL sl et P AR i i
TNt

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.

PR Sun JEACHS AP B AR 329 H. Sun Microsystems, Inc. 3545 U4 MBI A . HEGS . &
PR

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.

FEALA % BL R Sun Microsystems, Inc. 335X AT A YA BRI 33 25 SRR IR Y L TR A LS 2219
BIFHIT, AL Sun SRR REA L LA

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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C.3.20 asyncio

asyncio BURAHLETEI}K A 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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2to03,283

>>> 283

_all_ (&%%),70

_ dict_ (#¥EM), 159
__doc__ (#3BM), 159

_ file  (BHE M), 159, 160
_ future_ , 288

__import_

W& &%, 70
_ loader_  (F¥/E M), 159
__main___

module, 12, 184, 196

__name__ (23 E ), 159

__package__ (##3 &), 159

_ PYVENV_LAUNCHER_ , 211,216

__slots_ ,295

_frozen (C struct) ,73

_inittab.initfunc (C member) ,73

_inittab.name (C member) ,73

_inittab (C struct) ,73

_Py_c_diff (C function) , 123

_Py_c_neg (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_InitializeMain (C function) ,224

_Py_NoneStruct (C var) ,236

_PyBytes_Resize (C function) , 126

_PyCFunctionFastWithKeywords (C type) ,
238

_PyCFunctionFast (C type) ,238

_PyFrameEvalFunction (C type) , 194

_PyInterpreterState_GetEvalFrameFunc (C
function) , 194

_PyInterpreterState_SetEvalFrameFunc (C
function) , 194

_PyObject_GetDictPtr (C function) , 9l

_PyObject_NewVar (C function) ,235

_PyObject_New (C function) ,235

_PyTuple_Resize (C function) , 146

_thread
module, 191

KA Z, 156

HF R
method -— ¥, 295

HEEE
__ PYVENV_LAUNCHER
PATH, 12
PYTHONCOERCECLOCALE, 221
PYTHONDEBUG, 182,216
PYTHONDEVMODE, 212
PYTHONDONTWRITEBYTECODE, 182,219
PYTHONDUMPREFS, 212, 250
PYTHONEXECUTABLE, 216
PYTHONFAULTHANDLER, 212
PYTHONHASHSEED, 183, 213
PYTHONHOME, 12, 183, 188, 213
PYTHONINSPECT, 183, 214
PYTHONIOENCODING, 185,218
PYTHONLEGACYWINDOWSFSENCODING,

207
PYTHONLEGACYWINDOWSSTDIO, 183, 214
PYTHONMALLOC, 226, 229, 231
PYTHONMALLOC® (4 n:
' "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

,211,216

183,
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PYTHONUTEFS, 207, 221
PYTHONVERBOSE, 184, 218
PYTHONWARNINGS, 219
LS
W& &%, 240
Z L, 105
Zat g
(B RZ A B0, 105
Uik 3!
(&) , 105
E
WE LTI
MR E9, 189
81, AEH, 189
KEA
object -- X%, 117
W& & %k, 240
EA
method —-- ¥, 291

A

abort (C #%%), 70
abs
WERH, 99
abstract base class —-- £ # %, 283
allocfunc (C type) ,274
annotation —- ARy, 283
argument -- F ¥, 283
argv (f£ sys $23P), 187
ascii
WE B3, 91
asynchronous context manager -- & #¥
T X 25, 284
asynchronous generator —— 34 ik, 284
asynchronous generator iterator -- 7
P ARk R 5, 284
asynchronous iterable -- = % R Xt £,
284
asynchronous iterator —-— ¥ %R H, 284
attribute —-- B4, 284
awaitable —-- F &4, 284

B
BDFL, 284
binary file —-- Z##|XfF, 285
binaryfunc (C type) ,275
borrowed reference -- f8 A\ E| A, 285
builtins
module, 12, 184, 196
bytearray

object —— X#£,126
bytecode -- F 3,285
bytes-like object -- F¥ A £, 285

C

C #4108, 286

callable —— i A4, 285
callback -- [, 285
calloc (C &%), 225

Capsule

object —— X £, 170
class, 285
class variable -- X4 &, 285

close (f£ os #23), 196
CO_FUTURE_DIVISION (C var) ,47

complex number -- £E#
object —— X£,123
complex number —-- £ %, 285

context manager —-— _}:—FX%@%‘E, 285
context variable -- FTXZTHE,285

contiguous —— &4z, 108

contiguous -- #4286

copyright (J£ sys 23 F), 187
coroutine -- WH4E, 286

coroutine function -- W& &%, 286
CPython, 286

D

decorator —- ¥/, 286
descrgetfunc (C type) ,274
descriptor —- #R &, 286

descrsetfunc (C type) ,274
destructor (C type) ,274

dictionary -- F#
object —-- X%, 149
dictionary -- 4,286
dictionary comprehension —- % # 3 & &,
286

dictionary view —- FHAE, 286
divmod

WE R, 98
docstring —— i*ﬂ:ﬁ?ﬁ$’286
duck-typing —-- KA 287

E

EAFP, 287

EOFError (R EF%), 158

exc_info (F£ sys 23 %), 10
executable (f£ sys #3F), 186

exit (C &%), 70

expression —-- £k R, 287
extension module -- # EAH:, 287

F

f-string —— f-F4 %, 287

file object —- XHxt%, 287
file-like object —-- XAt £, 287
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filesystem encoding and error handler
-— XHRRHERE ARG E RS, 287
finder —- #H#H &, 287
float
W& & %, 100
floor division -- i FEER %, 287
Fortran %%z, 108,286
free (C &4k), 225
freefunc (C type) , 274

frozenset
object —- X£,152
function —— B¥

object —— X £,153
function -- ¥, 288

function annotation -- E#ARiE, 288

G

garbage collection —-— Hrifk [E g, 288
generator —— A k%, 288

generator —-— 4 jk#, 288

generator expression -- 4 K HEFRKIKAR, 288
generator expression -- 4 K HEFKiAR, 288
generator iterator —- 4k #i%RE, 288
generic function —-- % & %k, 288

generic type —— %A, 288
getattrfunc (C type) ,274
getattrofunc (C type) ,274
getbufferproc (C type) ,275
getiterfunc (C type) ,275

GIL, 289

global interpreter lock —- 2 & B &4,
189

global interpreter lock —- 4 & @ E &4,
289

F{

hash

WE B, 92,253

hash-based pyc —— EFHBHH pyc, 289
hashable —— TF¥ 7,289
hashfunc (C type) ,275

IDLE, 289
immutable -- A H L%, 289
import path —-- B A E1Z, 289
importer —-- A, 289
importing —— B A, 289
incr_item(), 11,12
initproc (C type) ,274
inquiry (C type) ,280
instancemethod

object —- X £, 155
int

WE & H, 100
integer

object —— X%, 117
interactive -- X %, 289

interpreted —- MEA, 289

interpreter shutdown —-- B XH, 289
iterable —— F#X AT £, 290

iterator -- # R, 290

iternextfunc (C type) ,275

K

key function —-- % &%, 290
KeyboardInterrupt (K EF%),57
keyword argument -- X&F 5, 290

L

lambda, 290
LBYL, 290
len

WE &, 92, 101, 103, 148, 150, 153
lenfunc (C type) ,275
list, 290

object —- X%, 147
list comprehension —-- 7%|%k#E& =R, 291
loader -- jn# 2,291
locale encoding —-- EZ XK E %K R, 291
LONG_MAX (C %), 118

M

magic method —- JEAR ¥, 291
main (), 185, 187
malloc (C &%), 225
mapping -- B4t

object —- X £, 149
mapping -- B, 291
memoryview

object —-- X%, 169
meta path finder -- TLERZ&EH A, 291
metaclass -- 2%, 291
METH_CLASS (C macro) ,240
METH_COEXIST (C macro) ,240
METH_FASTCALL (C macro) ,239
METH_KEYWORDS (C macro) , 239
METH_METHOD (C macro) , 239
METH_NOARGS (C macro) ,240
METH_O (C macro) ,240
METH_STATIC (C macro) ,240
METH_VARARGS (C macro) ,239
method ——- ¥ &

object —— X #£,155

Bk, 295

JE A, 291
method —-- ¥, 291

e ]
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method resolution order -- ¥ @A W7,
291
MethodType (types }23), 153, 155
module, 291
__main_ , 12,184, 196
_thread, 191
builtins, 12, 184, 196
object —- X%, 159
signal, 57
sys, 12, 184, 196
# % path, 12, 184, 186
module spec —- FHEHEIA, 291
modules (f& sys 3 F), 70, 184
ModuleType (f& types ¥ +), 159

MRO, 291

mutable —- T &£, 292

N

named tuple —-- B4 T4,292
namespace —-- 44 =[], 292
namespace package -- % % [H 4, 292

nested scope —— #&E/EH S, 292
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newfunc (C type) ,274
None

object —— X%, 117

O

object -- X%
bytearray, 126
Capsule, 170

code, 156
complex number —-- £, 123
dictionary -- 4,149

frozenset, 152
function —-- E#, 153
instancemethod, 155
integer, 117
list, 147
mapping —-- B4, 149
memoryview, 169
method —-- F &, 155
module, 159
None, 117
sequence, 124
set, 152
type, 7,113
TG4, 145
FH o, 124
¥F, 117
XA, 158
R, 121
K EA, 117

object —- XT#&,292

objobjargproc (C type) ,275
objobjproc (C type) ,275
OverflowError (N HJF%), 118, 119

P

parameter -- &, 292
PATH, 12

path

module # &, 12, 184, 186
path (f£ sys #23¥), 12, 184, 186

path based finder -- X TFTERZWERHE, 293
path entry —-- E#&ANH,293

path entry finder —-- B&A D EKE, 293
path entry hook —-- BE&ENHE4TF,293

path-like object —— BHZEEXN%£,293
PEP, 293
platform (f& sys $53P), 187

portion —-- ¥4, 293
positional argument —-— L& 5#, 294
pow

A E &2, 98, 100
provisional API -- ¥ % API, 294
provisional package -- % &, 294

Py_ABS (C macro) ,4
Py_AddPendingCall (C function) , 197
Py_ALWAYS_INLINE (C macro) ,4
Py_AtExit (C function) ,70
Py_AuditHookFunction (C type) ,70
Py_BEGIN_ALLOW_THREADS (C %), 189
Py_BEGIN_ALLOW_THREADS (C macro) , 192
Py_BLOCK_THREADS (C macro) , 192
Py_buffer.buf (C member) , 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.obj (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_buffer (C type) , 105

Py_Buildvalue (C function) , 8l
Py_BytesMain (C function) ,43
Py_BytesWarningFlag (C var) , 182
Py_CHARMASK (C macro) ,5

Py_CLEAR (C function) ,50
Py_CompileString (C F#%), 46
Py_CompileStringExFlags (C function) ,46
Py_CompileStringFlags (C function) ,45
Py _CompileStringObject (C function) ,45
Py_CompileString (C function) ,45
Py_complex (C type) ,123

326

EL]



The Python/C API, X1THa# 3.11.14

Py_DebugFlag (C var) , 182

Py_DEBUG (C macro) ,13
Py_DecodeLocale (C function) , 66
Py_DECREF (C %%%), 7

Py_DECREF (C function) ,50

Py_DecRef (C function) ,50
Py_DEPRECATED (C macro) ,5
Py_DontWriteBytecodeFlag (C var) , 182
Py _Ellipsis (C var) , 169
Py_EncodeLocale (C function) ,67
Py_END_ALLOW_THREADS (C %), 189
Py_END_ALLOW_THREADS (C macro) , 192
Py_EndInterpreter (C function) , 196
Py_EnterRecursiveCall (C function) , 60
Py_EQ (C macro) ,261

Py_eval_input (C var) , 46
Py_ExitStatusException (C function) ,205
Py_Exit (C function) ,70

Py_False (C var) ,120

Py_FatalError (), 187

Py_FatalError (C function) ,70
Py_FdIsInteractive (C function) , 65
Py_file_input (C wvar) ,46
Py_FinalizeEx (C &%), 70, 184, 196
Py_FinalizeEx (C function) , 184

Py _Finalize (C function) , 185
Py_FrozenFlag (C var) , 182
Py_GenericAliasType (C var) , 180
Py_GenericAlias (C function) , 179
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 FH#k), 12
Py_GetExecPrefix (C function) , 186
Py_GetPath (C FH#k), 12

Py_GetPath (), 185, 186

Py_GetPath (C function) , 186
Py_GetPlatform (C function) , 187
Py_GetPrefix (C FH), 12

Py_GetPrefix (C function) , 185
Py_GetProgramFullPath (C &%), 12
Py_GetProgramFullPath (C function) , 186
Py_GetProgramName (C function) , 185
Py_GetPythonHome (C function) , 188
Py_GetVersion (C function) , 187
Py_GE (C macro) ,261

Py_GT (C macro) , 261

Py_hash_t (C type) ,85
Py_HashRandomizationFlag (C var) , 182
Py_IgnoreEnvironmentFlag (C var) , 183
Py_INCREF (C & k), 7

Py_INCREF (C function) ,49

Py_IncRef (C function) ,50
Py_Initialize (C $4%), 12, 196
Py_Initialize(), 185
Py_InitializeEx (C function) , 184
Py_InitializeFromConfig(C function),219
Py_Initialize (C function) , 184
Py_InspectFlag (C var) ,183
Py_InteractiveFlag (C var) , 183
Py_IS_TYPE (C function) ,237
Py_IsFalse (C function) ,237
Py_IsInitialized (C Hi), 12
Py_IsInitialized (C function) , 184
Py_IsNone (C function) ,236
Py_IsolatedFlag (C wvar) , 183
Py_IsTrue (C function) ,237
Py_Is (C function) , 236
Py_LeaveRecursiveCall (C function) , 60
Py_LegacyWindowsFSEncodingFlag (C var) ,
183
Py_LegacyWindowsStdioFlag (C var) , 183
Py_LE (C macro) ,261
Py_LIMITED_API (C macro) ,15
Py_LT (C macro) , 26l
Py_Main (C function) ,43
PY_MAJOR_VERSION (C macro) ,281
Py_MAX (C macro) ,5
Py_MEMBER_SIZE (C macro) ,5
PY_MICRO_VERSION (C macro) , 28I
PY_MINOR_VERSION (C macro) , 28l
Py_MIN (C macro) ,5
Py_mod_create (C macro) , 162
Py_mod_exec (C macro) , 162
Py_NewInterpreter (C function) , 196
Py_NewRef (C function) ,49
Py_NE (C macro) ,261
Py_NO_INLINE (C macro) ,5
Py_None (C var) ,117
Py_NoSiteFlag (C wvar) , 183
Py_NotImplemented (C var) , 89
Py_NoUserSiteDirectory (C var) , 183
Py_OpenCodeHookFunction (C type) , 158
Py_OptimizeFlag (C var) , 183
Py_PreInitializeFromArgs (C function) s
208
Py_PrelInitializeFromBytesArgs (C
function) , 208
Py_Prelnitialize (C function) ,208
Py_PRINT_RAW (C %), 159
Py_PRINT_RAW (C macro) , 89
Py_QuietFlag (C var) , 183
Py_REFCNT (C function) ,237
PY_RELEASE_LEVEL (C macro) , 281
PY_RELEASE_SERIAL (C macro) , 281
Py_ReprEnter (C function) ,60

e ]

327



The Python/C API, X1THa# 3.11.14

Py_ReprLeave (C function) ,60
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 (), 186
Py_SetPath (C function) , 186
Py_SetProgramName (C F#k), 12
Py_SetProgramName (), 184186
Py_SetProgramName (C function) , 185
Py_SetPythonHome (C function) , 188
Py_SetStandardStreamEncoding (C
function) , 185
Py_single_input (C var) ,46
Py_SIZE (C function) ,237
PY_SSIZE_T_MAX(C %), 119
Py_ssize_t (C type) , 10
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_READYING (C macro) , 256
Py_TPFLAGS_READY (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 (C type) , 198
Py_True (C var) , 120
Py_tss_NEEDS_INIT (C macro) , 200
Py_tss_t (C type) ,200
Py_TYPE (C function) ,237
Py_UCS1 (C type) , 128

Py_UCS2 (C type) , 128
Py_UCS4 (C type) , 128
Py_uhash_t (C type) ,85
Py_UNBLOCK_THREADS (C macro) , 192
Py_UnbufferedStdioFlag (C var) , 184
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_ISLINEBREAK (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_ISUPPER (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_UNICODE (C type) , 128
Py_UNREACHABLE (C macro) ,6
Py_UNUSED (C macro) ,6
Py_vaBuildvalue (C function) , 83
PY_VECTORCALL_ARGUMENTS_OFFSET(C macro)
, 94
Py_VerboseFlag (C var) , 184
PY_VERSION_HEX (C macro) , 281
Py_Version (C wvar) ,282
Py_VISIT (C function) ,279
Py_XDECREF (C &%), 12
Py_XDECREF (C function) ,50
Py_XINCREF (C function) ,49
Py_XNewRef (C function) ,50
PyAlter_Check (C function) , 104
PyAnySet_CheckExact (C function) , 152
PyAnySet_Check (C function) , 152
PyArg_ParseTupleAndKeywords(C function)
, 80
PyArg_ParseTuple (C function) , 80
PyArg_Parse (C function) , 80
PyArg_UnpackTuple (C function) , 80
PyArg_ValidateKeywordArguments (C
function) , 80
PyArg_VaParseTupleAndKeywords (C
function) , 80

328

EL]



The Python/C API, X1THa# 3.11.14

PyArg_VaParse (C function) , 80
PyASCIIObject (C type) , 128
PyAsyncMethods.am_aiter (C member) ,273
PyAsyncMethods.am_anext (C member) , 273
PyAsyncMethods.am_await (C member) , 273
PyAsyncMethods.am_send (C member) ,273
PyAsyncMethods (C type) ,273
PyBool_Check (C function) , 120
PyBool_FromLong (C function) , 121
PyBool_Type (C wvar) , 120
PyBUF_ANY_CONTIGUOUS (C macro) , 108
PyBUF_C_CONTIGUOUS (C macro) , 108
PyBUF_CONTIG_RO (C macro) , 109
PyBUF_CONTIG (C macro) , 109
PyBUF_F_CONTIGUOUS (C macro) , 108
PyBUF_FORMAT (C macro) , 107
PyBUF_FULL_RO (C macro) , 109
PyBUF_FULL (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_RO (C macro) , 109
PyBUF_RECORDS (C macro) , 109
PyBUF_SIMPLE (C macro) , 108
PyBUF_STRIDED_RO (C macro) , 109
PyBUF_STRIDED (C macro) , 109
PyBUF_STRIDES (C macro) , 108
PyBUF_WRITABLE (C macro) , 107
PyBUF_WRITE (C macro) , 169
PyBuffer_FillContiguousStrides (C
function),lll
PyBuffer_ FillInfo (C function) , 111
PyBuffer_FromContiguous(C function), 111
PyBuffer_GetPointer (C function) , 111
PyBuffer_IsContiguous (C function) , 111
PyBuffer_Release (C function) , 110
PyBuffer_SizeFromFormat (C function),lll
PyBuffer_ToContiguous (C function) , 111
PyBufferProcs (C £%), 105
PyBufferProcs.bf_getbuffer (C member) ,
272
PyBufferProcs.bf_releasebuffer (C
member),272
PyBufferProcs (C type) ,272
PyByteArray_AS_STRING (C function) , 127
PyByteArray_AsString (C function) , 127
PyByteArray_CheckExact (C function) , 126
PyByteArray_Check (C function) , 126
PyByteArray_Concat (C function) , 126
PyByteArray_FromObject (C function) , 126
PyByteArray_FromStringAndSize (C
function) , 126
PyByteArray_GET_SIZE (C function) , 127

PyByteArray_Resize (C function) , 127
PyByteArray_Size (C function) , 127
PyByteArray_Type (C var) , 126
PyByteArrayObject (C type) , 126
PyBytes_AS_STRING (C function) , 125
PyBytes_AsStringAndSize(C function), 125
PyBytes_AsString (C function) , 125
PyBytes_CheckExact (C function) , 124
PyBytes_Check (C function) , 124
PyBytes_ConcatAndDel (C function) , 126
PyBytes_Concat (C function),l26
PyBytes_FromFormatV (C function) , 125
PyBytes_FromFormat (C function) , 125
PyBytes_FromObject (C function) , 125
PyBytes_FromStringAndSize (C function) ,
124
PyBytes_FromString (C function) , 124
PyBytes_GET_SIZE (C function) , 125
PyBytes_Size (C function) , 125
PyBytes_Type (C var) , 124
PyBytesObject (C type) , 124
PyCallable_Check (C function) ,98
PyCalllIter_Check (C function) , 166
PyCallIter_New (C function) , 167
PyCalllter_Type (C wvar) , 166
PyCapsule_CheckExact (C function) , 171
PyCapsule_Destructor (C type) , 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
PyCapsule_SetContext (C function) , 172
PyCapsule_SetDestructor (C function), 172
PyCapsule_SetName (C function) ,172
PyCapsule_SetPointer (C function) ,172
PyCapsule (C type) , 170
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 (C var) ,156

PyCellObject (C type) , 156
PyCFunction_NewEx (C function) , 240
PyCFunction_New (C function) , 241
PyCFunctionWithKeywords (C type) ,238
PyCFunction (C type) ,238
PyCMethod_New (C function) ,240
PyCMethod (C type) ,238
PyCode_Addr2Line (C function) , 157

e ]

329



The Python/C API, X1THa# 3.11.14

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_NewEmpty (C function) , 157
PyCode_NewWithPosOnlyArgs (C function) ,
157
PyCode_New (C function),156
PyCode_Type (C var) , 156
PyCodec_BackslashReplaceErrors (C
function) , 87
PyCodec_Decoder (C function) ,87
PyCodec_Decode (C function),86
PyCodec_Encoder (C function) , 87
PyCodec_Encode (C function) , 86
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_RegisterError (C function) , 87
PyCodec_Register (C function) , 86
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 (C
function) , 87
PyCodeObject (C type) , 156
PyCompactUnicodeObject (C type) , 128
PyCompilerFlags.cf_feature_version (C
member) , 46
PyCompilerFlags.cf_flags (C member) ,46
PyCompilerFlags (C struct) ,46
PyComplex_AsCComplex (C function) , 124
PyComplex_CheckExact (C function) , 124
PyComplex_Check (C function) , 123
PyComplex_FromCComplex (C function) , 124
PyComplex_FromDoubles (C function) , 124
PyComplex_ImagAsDouble (C function) , 124
PyComplex_RealAsDouble (C function) , 124
PyComplex_Type (C var) ,123
PyComplexObject (C type) , 123
PyConfig_Clear (C function) ,210
PyConfig_InitIsolatedConfig(C function)
, 209

PyConfigfIniththonConfig(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.code_debug_ranges (C member) ,
211

PyConfig.configure_c_stdio (C member) ,
212

PyConfig.dev_mode (C member) ,212
PyConfig.dump_refs (C member) ,212
PyConfig.exec_prefix (C member) ,212
PyConfig.executable (C member) ,212
PyConfig.faulthandler (C member) ,212
PyConfig.filesystem_encoding(c memberL
212
PyConfig.filesystem_errors (C member) ,
213
PyConfig.hash_seed (C member) ,213
PyConfig.home (C member) ,213
PyConfig.import_time (C member) ,213
PyConfig.inspect (C member) ,214
PyConfig.install_signal_handlers (C
member) , 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_set (C
member),ZlS
PyConfig.modulefsearchfpaths(c member%
215
PyConfig.optimization_level (C member) ,
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 (C member) ,216

330

EL]



The Python/C API, X1THa# 3.11.14

program_name (C member) ,216
pycache_prefix (C member) ,216
pythonpath_env (C member) ,215

PyConfig.
PyConfig.
PyConfig.

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 (C member) ,217

PyConfig.skip_source_first_line (C
member),2l7
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 (C
member),le
PyConfig.warnoptions (C member) ,218
PyConfig.write_bytecode (C member) ,219
PyConfig.xoptions (C member) ,219
PyConfig (C type) ,209
PyContext_CheckExact (C function),l75
PyContext_CopyCurrent (C function) ,175
PyContext_Copy (C function) , 175
PyContext_Enter (C function) ,175
PyContext_Exit (C function) ,175
PyContext_New (C function) , 175
PyContext_Type (C var) , 174
PyContextToken_CheckExact (C function),
175
PyContextToken_Type (C var) , 175
PyContextToken (C type) , 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 (C var) , 174
PyContextVar (C type) , 174
PyContext (C type) , 174
PyCoro_CheckExact (C function) , 174
PyCoro_New (C function) , 174
PyCoro_Type (C var) , 174
PyCoroObject (C type) , 174
PyDate_CheckExact (C function) ,176
PyDate_Check (C function) , 176
PyDate_FromDate (C function) , 177
PyDate_FromTimestamp (C function) , 179
PyDateTime_CheckExact (C function) , 176

PyDateTime_Check (C function) , 176

PyDateTime_DATE_GET_FOLD (C function) ,
178

PyDateTime_DATE_GET_HOUR.(C function),
178

PyDateTime_DATE_GET_MICROSECOND (C
function) , 178

PyDateTime_DATE_GET_MINUTE(C function),
178

PyDateTime_DATE_GET_SECOND(C functionL
178

PyDateTime_ DATE_GET_TZINFO(C function),
178

PyDateTime_DateTimeType (C var) ,176

PyDateTime_DateTime (C type) , 176

PyDateTime_DateType (C var) , 176

PyDateTime_Date (C type) , 176

PyDateTime_DELTA_GET_DAYS (C function),
179

PyDateTime_ DELTA_GET_MICROSECONDS (C
function) , 179

PyDateTime_DELTA_GET_SECONDS (C
function) , 179

PyDateTime_DeltaType (C var) , 176

PyDateTime_Delta (C type) , 176

PyDateTime_FromDateAndTimeAndFold (C
function),l77

PyDateTime_FromDateAndTime(C 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_GET_FOLD (C function) ,
178

PyDateTime_TIME_GET_HOUR (C function) ,
178

PyDateTime_TIME_GET_MICROSECOND (C
function),178

PyDateTime_TIME_GET_MINUTE(C function),
178

PyDateTime_TIME_GET_SECOND(C function),
178

PyDateTime_TIME_GET_TZINFO(C function),
179

PyDateTime_TimeType (C var) , 176

PyDateTime_Time (C type) , 176

PyDateTime_TimeZone_UTC (C var) , 176

PyDateTime_TZInfoType (C var) , 176

PyDelta_CheckExact (C function) , 177

PyDelta_Check (C function) , 177

PyDelta_FromDSU (C function) , 177

PyDescr_IsData (C function) , 167

e ]

331



The Python/C API, X1THa# 3.11.14

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
PyDict_CheckExact (C function) , 149
PyDict_Check (C function) , 149
PyDict_Clear (C function) , 149
PyDict_Contains (C function) , 149
PyDict_Copy (C function) , 149
PyDict_DelItemString (C function),l49
PyDict_DelItem (C function) , 149
PyDict_GetItemString (C function) , 150
PyDict_GetItemWithError (C function), 150
PyDict_GetItem (C function) , 150
PyDict_TItems (C function),lSO
PyDict_Keys (C function) , 150
PyDict_MergeFromSeq2 (C function) , 151
PyDict_Merge (C function) , 151
PyDict_New (C function) , 149
PyDict_Next (C function) , 150
PyDict_SetDefault (C function) , 150
PyDict_SetItemString (C function) , 149
PyDict_SetItem (C function) , 149
PyDict_Size (C function) , 150
PyDict_Type (C var) , 149
PyDict_Update (C function),lSl
PyDict_values (C function) , 150
PyDictObject (C type) , 149
PyDictProxy_New (C function) , 149
PyDoc_STRVAR (C macro) ,6
PyDoc_STR (C macro) ,6
PyErr_BadArgument (C function) ,52
PyErr_BadInternalCall (C function) , 54
PyErr_CheckSignals (C function) ,57
PyErr_Clear (C &), 10, 12
PyErr_Clear (C function) , 51
PyErr_ExceptionMatches (C F4%), 12
PyErr_ExceptionMatches (C function) ,55
PyErr_Fetch (C function) ,55
PyErr_FormatV (C function) ,52
PyErr_Format (C function) ,52
PyErr_GetExcInfo (C function),57
PyErr_GetHandledException (C function) ,
56
PyErr_GivenExceptionMatches(C function)
, 55
PyErr_NewExceptionWithDoc (C function) ,
58
PyErr_NewException (C function) , 58
PyErr_NoMemory (C function) ,52
PyErr_NormalizeException(C function),56
PyErr_Occurred (C &%), 10
PyErr_Occurred (C function) ,55

PyErr_PrintEx (C function) ,5I
PyErr_Print (C function) ,52
PyErr_ResourceWarning (C function) ,55
PyErr_Restore (C function) ,56

PyErr_SetExcFromWindowsErrWithFilenameObjects

(c function) ,53

PyErr_SetExcFromWindowsErrWithFilenameObject

(¢ function) ,53
PyErr_SetExcFromWindowsErrWithFilename
(C function) ,54
PyErr_SetEchromWindowsErr(C functionL
53
PyErr_SetExcInfo (C function) ,57
PyErr_SetFromErrnoWithFilenameObjects
(Cc function) ,53
PyErr_SetFromErrnoWithFilenameObject(C
function),53
PyErr_SetFromErrnoWithFilename (C
function) , 53
PyErr_SetFromErrno (C function) ,52
PyErr_SetFromWindowsErrWithFilename (C
function),SS
PyErr_SetFromWindowsErr (C function) ,53
PyErr_SetHandledException (C function) ,
56
PyErr_SetImportErrorSubclass (C
function),54
PyErr_SetImportError (C function) , 54
PyErr_SetInterruptEx (C function) ,57
PyErr_SetInterrupt (C function) ,57
PyErr_SetNone (C function) ,52
PyErr_SetObject (C function) ,52
PyErr_SetString (C %), 10
PyErr_SetString (C function) ,52
PyErr_SyntaxLocationEx (C function) ,54
PyErr_SyntaxLocationObject (C function),
54
PyErr_SyntaxLocation (C function) , 54
PyErr_WarnExplicitObject(C function),55
PyErr_WarnExplicit (C function) ,55
PyErr_WarnEx (C function) ,54
PyErr_WarnFormat (C function) ,55
PyErr_WriteUnraisable (C function),SZ
PyEval_AcquireLock (C function) , 195
PyEval_AcquireThread(), 191
PyEval_AcquireThread (C function) , 195
PyEval_EvalCodeEx (C function) ,46
PyEval_EvalCode (C function) ,46
PyEval_EvalFrameEx (C function) ,46
PyEval_EvalFrame (C function) ,46
PyEval_GetBuiltins (C function) , 86
PyEval_GetFrame (C function) , 86
PyEval_GetFuncDesc (C function) , 86
PyEval_GetFuncName (C function) , 86

332

EL]



The Python/C API, X1THa# 3.11.14

PyEval_GetGlobals (C function) , 86
PyEval_GetLocals (C function) , 86
PyEval_InitThreads (), 184
PyEval_InitThreads (C function) , 191
PyEval_MergeCompilerFlags (C function) ,
46
PyEval_ReleaseLock (C function) , 195
PyEval_ReleaseThread(), 191
PyEval_ReleaseThread (C function) , 195
PyEval_RestoreThread (C &%), 189
PyEval_RestoreThread(), 191
PyEval_RestoreThread (C function) , 191
PyEval_SaveThread (C &#), 189
PyEval_SaveThread (), 191
PyEval_SaveThread (C function) , 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 L&), 61
PyExc_BaseException (C n"“'FL) 61
PyExc_BlockingIOError (C &%), 61
PyExc_BrokenPipeError (C & &), 61
PyExc_BufferError (C £ &), 61
PyExc_BytesWarning (C &%), 63
PyExc_ChildProcessError (C £ &), 61
PyExc_ ConnectlonAbortedError (C & +&), 61
PyExc_ConnectionError (C &%), 61
PyExc_ConnectionRefusedError (C &), 61
PyExc_ConnectionResetError (C T 5), 61
PyExc__ DeprecatlonWarnlng( &), 63
PyExc_ Env1ronmentError (CZ &), 62
PyExc_EOFError (C T &), 61
PyExc_Exception (C L&), 61
PyExc_FileExistsError (C }['if) 61
PyExc_FileNotFoundError ( Tg) 61
PyExc_ FloatlngP01ntError (CE %), 061
PyExc_FutureWarning (C £ &), 63
PyExc_GeneratorExit (C T &), 61
PyExc_ImportError (C &), 61
PyExc_ImportWarning (C l{'ﬁi‘) 63
PyExc_ IndentatlonError (C T&), 06l
PyExc_IndexError (C %), 61
PyExc_InterruptedError (C &
PyExc_IOError (C & &), 62
PyExc_IsADirectoryError (C &%), 61
PyExc_KeyboardInterrupt (C % &), 61
PyExc_KeyError (C &%), 61
PyExc_LookupError (C ﬁ“"?‘) 61
PyExc_MemoryError (C & &), 61
PyExc_ ModuleNotFoundError (C T +),61
PyExc_NameError (C L&), 61

), 61

PyExc_NotADirectoryError (C“T"‘EL) 61
PyExc_NotImplementedError (C % &), 61
PyExc_OSError (C &%), 61
PyExc_OverflowError (C %), 61
PyExc_PendingDeprecationWarning (C & &),
63
PyExc_PermissionError (C &%), 61
PyExc_ProcessLookupError (C £ &), 61
PyExc_RecursionError (C &), 61
PyExc_ReferenceError (C £ &), 61
PyExc_ ResourceWarning (CEZ+¥), 63
PyExc_RuntimeError (C %L gg) 61
PyExc_RuntimeWarning (C % &), ()3
PyExc_ StopAsyncIteratlon (CZ+&), 61
PyExc_StoplIteration (C T &), 61
PyExc_SyntaxError (C l{fg) 61
PyExc_SyntaxWarning (C F %), 63
PyExc_SystemError (C ), 61
PyExc_SystemExit (C & *+7), 61
PyExc_TabError (C T &), 61
PyExc_TimeoutError (C & &), 61
PyExc_TypeError (C £ &), 61
PyExc_UnboundLocalError (C 7““3) 61
PyExc_UnicodeDecodeError (C %), 61
PyExc_UnicodeEncodeError (C & &), 61
PyExc_UnicodeError (C & %), 61
PyExc_UnicodeTranslateError (C &%), 61
PyExc_UnicodeWarning (C %), 63
PyExc_UserWarning (C T &), 63
PyExc_ValueError (C & &), 61
PyExc_Warning (C £ &), 63
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) ,58
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_CheckExact (C function) , 121
PyFloat_Check (C function) , 121
PyFloat_FromDouble (C function) , 121
PyFloat_FromString (C function) , 121
PyFloat_GetInfo (C function) , 121
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PyFloat_GetMin (C function) , 121
PyFloat_Pack2 (C function) , 122
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PyFrozenSet_Type (C var) , 152
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PyImport_GetMagicNumber (C function) ,72
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PyIndex_Check (C function) , 100
PyInstanceMethod_Check (C function) , 155
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PyMapping_Length (C function) , 103
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PyModule_AddObjectRef (C function) , 164
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PyModuleDef.m_size (C member) , 160
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PyModuleDef (C type) , 160
PyNumber_Absolute (C function) ,99
PyNumber_Add (C function) ,98
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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

(Cc function) ,99

PyNumber_Subtract (C function) ,98

PyNumber_ ToBase

(C function) , 100

PyNumber_TrueDivide (C function) ,98

PyNumber_Xor (C
PyNumberMethods
270

PyNumberMethods.

PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods

function),99

.nb_absolute (C member) ,

nb_add (C member) ,269

.nb_and (C member) ,270
.nb_bool (C member),270
.nb_divmod(C member),269
.nb_float (C member) ,270
.nb_floor_divide (C

PyNumberMethods.
270
PyNumberMethods.
PyNumberMethods.
270
PyNumberMethods.
PyNumberMethods.
269
PyNumberMethods.
270
PyNumberMethods.
PyNumberMethods.
269
PyNumberMethods.

nb_negative (C member) ,

nb_or (C member) ,270
nb_positive (C member) ,

nb_power (C member) ,269
nb_remainder(C member),

nb_reserved (C member) ,

nb_rshift(c member),270
nb_subtract (C member) ,

nb_true_divide (C

member) , 270

PyNumberMethods.

nb_xor (C member),270

PyNumberMethods (C type) , 268
PyObject_AsCharBuffer (C function) , 112
PyObject_ASCII (C function) ,91

member) , 270
PyNumberMethods.nb_index (C member) ,270
PyNumberMethods.nb_inplace_add (C

member) , 270
PyNumberMethods.nb_inplace_and (C

member) , 270
PyNumberMethods.nb_inplace_floor_divide

(C member) ,270
PyNumberMethods.nb_inplace_1lshift (C

member) , 270

PyObject_AsFileDescriptor (C function),
158
PyObject_AsReadBuffer (C function) , 112
PyObject_AsWriteBuffer (C function) , 112
PyObject_Bytes (C function) ,91
PyObject_CallFunctionObjArgs (C
function) , 96
PyObject_CallFunction (C function),96
PyObjecthallMethodNoArgs(C function),

PyNumberMethods.nb_inplace_matrix_multipRyObject_CallMethodObjArgs(C function),

(C member) ,270
PyNumberMethods.nb_inplace_multiply (C
member),270
PyNumberMethods.nb_inplace_or(C member)
,270
PyNumberMethods.nb_inplace_power (C
member) , 270
PyNumberMethods.nbfinplaceiremainder(C
member) , 270
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 (C
member) , 270
PyNumberMethods.nb_int (C member) , 270
PyNumberMethods.nb_invert (C member),270
PyNumberMethods.nb_lshift (C member),270
PyNumberMethods.nb_matrix_multiply (C
member) , 270
PyNumberMethods.nb_multiply (C member) ,
269

97

96
PyObject_CallMethodOneArg (C function) ,

97
PyObject_CallMethod (C function) ,96
PyObject_CallNoArgs (C function) ,96
PyObject_CallObject (C function) ,96
PyObject_Calloc (C function) ,228
PyObject_CallOneArg (C function) ,96

PyObject_Call (C function) ,95
PyObject_CheckBuffer (C function) , 110
PyObject_CheckReadBuffer (C function) ,
112
PyObject_ClearWeakRefs (C function),170
PyObject_CopyData (C function) , 111
PyObject_DelAttrString (C function) ,90
PyObject_DelAttr (C function) ,90
PyObject_DelItem (C function) ,93
PyObject_Del (C function) ,235
PyObject_Dir (C function) ,93
PyObject_Format (C function) ,9l
PyObject_Free (C function) ,229
PyObject_GC_Del (C function) ,279
PyObject_GC_IsFinalized(C function),279
PyObject_GC_IsTracked (C function) ,279

e ]

337



The Python/C API, X1THa# 3.11.14

PyObject_GC_NewVar (C macro) ,278
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PyObject_Print (C function) , 89
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