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CHAPTER 1

Python {57 [l 245 11 (API) filif C Fl C++ R 7 A AT DATEZ N2 G L7 Python i RERS . 1% APLTE
Cor+ el A, G TR fedliid, e R Ry Python/C APL. i /] Python/C APL A7~ BEAS I 2 «
BRI THRE HY TS & At sk B2 Y & Python RS I RERY C Bibk. X AEI2 e

WEBE 5. 5 A E i 2 Ff Python JAE S ALY I AU ZELAT S5 X33 5 Wk R AE— A L i
embedding Python.,

9 S AR S RN R UL 5 TRRAR, WIDAE “3GE” MR G R T A A —
SERERE B S X —d A . IR ANTE AR ] Fif A Python RUBIA R CA 2, {Hisk A Python i FE%
ARG Y RAELGAFETT B E -

W2 APL BRAEAR R A BGE Y Python X AR 5 NEREE L HEE I 5 BLAh, KAk A Python 1M ]
FEFPAR A EHR ML A YR, AR AR S bR B H A Python Z BTSSRI 5 IV 1% &2 M 12

JTh O

1.1 RS baif

WARARAE 24 S ] 175 T CPython 1) C AURY, R BAUEIETE PEP 7 g ORI M AIARIE . X245 S
JEUUSE AR AR BT 2 A Python HUAS . TR SR F T RS =I5 I AR AT DA 46 B X 2L ALY,
B ARIRIE A AE H 517 Python TTikIX LERLER

1.2 W&k

{1} Python/C AP Tl BEAYATRRR £, EZUHN 0 SCRT il N AT 1A & BRI AU Z

#define PY_SSIZE_T_CLEAN
#include <Python.h>

XERE AL FFRESL S0 <stdio.h>, <string.h>, <errno.h>, <limits.h>, <assert.h>
M <stdlib.h> (WERAH).

{:: BT Python RJ RS L —LUREAEHLLE R G0 b 52 AR Sk SO TAL BRER E SC, PR IR A S ARl
W2 T, R 54/ 5e404 Python . h,
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W a2 7F Python.h §i%E L PY_SSIZE_T_CLEAN , BB AF G HEAT ¥ R T ZHE
ZNEE.

Python.h s SCAY AR Fa] WAAFR (Ph 38 SR ESK SCPRRTE LRIRAL ) BRI RIZR Py B0 _Py. DA
_Py kB B (it Python SCHLNFERGE IR, ARG a5 & (T o S5 A B 4 PRI DR B RTEHL

R PRI A RV E LA Py B _Py TR AR XM @E N, HE S0 AR xR
>k Python JUCAHI R RSN, X LERAS AT RE 2 5 VA B RT 2 —TT Sk i HAA R

S4B T 4 5 Python —2 4235 JFE Unix |, BT LA RN HR :prefix/include/pythonversion/
M exec_prefix/include/pythonversion/, HH prefix fl exec_prefix J& M [4] Python [1)
configure HIARME AN NS E X, 1 version W2k '%d.%d' % sys.version_info[:2]. 7F
Windows |, K1 %%T prefix/include, HW prefix @ RRBFIER L H .

BEALES S, RS H s (QERANIR) ESBCER T D gh e i S R IR D o 8 =R ACH A
WERBARRGMA #include <pythonX.Y/Python.h>; RRFHEML-FE4IEAITN, Hhprefix
T AR SRR TR A exec_prefix THEEFGHILI .

C++ PN TER, R APL@SE (il C g i, (K SCPFIE Ry A D S W extern "C,
I APLYE C+ Hfili I i APT AN PR Rk AL B

1.3 4TI

Python 3k SCHFHRUE LT — 284 HIY % 1T 2 R AE S E A9 F i3 Iy s SCRY (Bl 40 py_RETURN_NONE),
A g3 Y 0 SO L. X LB R R AN R — S A 3R

Py_UNREACHABLE ()
XA A PAFEARA — AT B S AR B AR . Bilan, 24— switch iE4) 9 g ol GERY
{HHE W case THJEDE T, WK HALE default: FAjH . SARIEF BAEEN O EH—D
assert (0) Bf abort () &M ATPAH XA .

3.7 FriR e
Py_ABS (x)

R[] x 2 .
3.3 BRI HE.

Py_MIN (X, y)
R = Fly M s/ ME

3.3 B .

Py MAX(X,y)

SR I LU iUEC SN
3.3 B fE.

Py_STRINGIFY (x)
B ox Fedtoky C E45E . Bl Py_STRINGIFY (123) &[] "123",

3.4 FiIRE.

Py_MEMBER_SIZE (type, member)
R Z5H) (type) member HIR/N, PAFITER,
3.6 HIIHE.

Py_CHARMASK (c)

SR [-128, 127] B [0, 255] JE I A AP el B8R AL . XA ¢ SR fil%40 4 unsigned
char &1,
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The Python/C API, %1 3.8.16

Py_GETENV (s)
5 getenv(s) XM, HEMBEGLSIT L@ T -E , Wik E ~uLn (W RKET

Py_IgnoreEnvironmentFlag ).

Py_UNUSED (arg)

AT R EXPREAN S, NMEBRRIFES®ES. Gl int func(int a, int
Py_UNUSED (b)) { return a; } .

3.4 BN RE.

Py_DEPRECATED (version)
FEAFEM . R E AT 5 4 FRH -

NV

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

e 3.8 R %S T MSVC 37

PyDoc_STRVAR (name, Str)
g%§~4\ﬂu?§ﬂé’$ﬁ$ TR, 2558 name [AS & . WIERASFISCRY A4 R — &2 14 2 Python,
ARG

W PEP 7 ik, il PyDoc STRVAR M SCHEFATHY , PASCRFAESCA SCR 747 H3 115 DL # 2
Python,

vl

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

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

}

PyDoc_STR (str)
NG ERTAFER A QIR SOR AT, B3 Y SO AT R AR I, Bl — 4T .
W PEP 7 ik, ] PyDoc_ STR 5 SR FAFHE,  PASCREAHISORY 45 B —jE2 A4 8 Python f
UL
NE

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

1.4 5. AT D5

Z % Python/C APLH — A EANZHL, PAK—4 Pyobject * RBFLREIE .. XA LTS Python
MR BB BAE LA 154 A Python X G R AE R JUG UL T #89¢ Python 155 diAH IR 477 Ak
(I, WRE, RSN, M), FIeRefm s C KRR A Fid. JLFFrA Python
XERAFAEHES: ARANBEFR I — A RA N Pyob ject 1 A BB SR, HAERIEA Ny Pyobject *
;ig?é‘%h type X RIEME—IIBISL, N ENKIEANGERRERL, Brid el 2 Sm Py Typeobject Xt

JiiA Python %% (% Python #8%§) #3AG —> type Fl—A> reference count . %15 2B & & 242565
FXT 4 (FIAnEEE . R FoE SCREG BB 2, 4 types HITAR ) o XTFREN AR RV A S EY, #G—
N ERGER G RT BT %A Fln, 24 (HALY) a Frigrx 4 2 Python ¥1) i} PyList_Check (a)
=

1.4, W% . A5 5
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1.4 50

SUMTHEARFER, POV BN GER ) ARG EIEa 2 ORFEEHT 5 F— 4.
FERIHL T AR IR G, RN 2R () CACE, IREUe i C B R, 24—
ARG TR 0, BHOZ G, WX A E R RS HEX GG TR, i e 24
XEREG U AR5 UIVHEOR A %, WA DMRKORE IO S0 R, R, (X HLA—
AMRIRAY X Z MRS B, ERr s ORI

BB EES g EHE W E M Py INCREF () RIGIM— DXL 05 T8,
Py _DECREF () R P—MREH5I it 4. Kpy DECREF () WAk ESI TR G NE, RF
THIXT R BB RR , B L incref 8 2415 2 . BEAR & — MU STEXT RSB h i sk Fdig 4.
NG E ARG (FIans)3) , WIZERRRE RS T 57 B 60 B e & i iy oA 2 05 |
B, HPATIrRR AL, 5T ECR 2L, 200 5B AR WAL E — 2 WA TR A5
HiT% (Bl sizeof (Py_ssize_t) >= sizeof (void*) ). W, 3 HITEGEINE— R BEELE.

B N B SR I QR B R A B Gl 5 . BIE B, AR B mXT RNy, Xt
FEGUNTTESE N 1, A BRI R, XMREFUITEORA 1. B2, P AR, BreAmds5]
PR AL o S5 DR TR e R SR P A BERATRYAS A e, sl mT LA LEXS R ORI 4N
SRPE 2 A — SRR G HAT | AT I 18] 2 D AIFAT TS B — R, DS 2 I 384 5 | 4L
— MR, MEAE NS Python W& 3B 45 BRI A9 BB i C eR&SN, PR PIL ) 2 fRAIE
TEVE )5 B A S 8005 L

B, A—AEILIEBHE AR IR, FREEE — B, MRS R Fees
BAEMTRE S MR APBR ST G, WD HG TR A TREE R X R . HIEREERZ, &
AL TCH AR AT RE S8 A2 Python AR —— VA — MU AR e VFHEHlIR A Py_DECREF () [0l
B, A A R BRI AU o

— AN R EM Iz B EEE (K% FRPA PyObject_ , PyNumber_ , PySequence_ B
PyMapping_ JF3k M pREL) o X SE#/E M2 E AR B AR5 8. X ik E A ST AE
PAFEER G Py _DECREF () o I Ay 20AR fAj B

S VHgean i

The reference count behavior of functions in the Python/C API is best explained in terms of ownership of references.
Ownership pertains to references, never to objects (objects are not owned: they are always shared). ”"Owning a
reference” means being responsible for calling Py_ DECREEF on it when the reference is no longer needed. Ownership
can also be transferred, meaning that the code that receives ownership of the reference then becomes responsible for
eventually decref’ing it by calling Py DECREF () or Py_XDECREEF () when it’s no longer needed---or passing on
this responsibility (usually to its caller). When a function passes ownership of a reference on to its caller, the caller is
said to receive a new reference. When no ownership is transferred, the caller is said to borrow the reference. Nothing
needs to be done for a borrowed reference.

FASHL, SR T R B A— RIS, FPAEPIRRT RE: KA 510 T — W RIV5IH, 802
AT 55| R BRE SR — R A G IR, RS B B AIZG I, AR A PR E 7
AU

RAHRBSHIEH; WANERNHISINEPyList_SetItem() flPyTuple_SetItem(), EfI&S)
BOS 4 HI5 I H (A2 H e TSR ! ) o X SRt b2 5 B0 | 2 B e 0 B e
BRI %5 SR A 78 TC A A A — AN E B Bt BIEICH (1, 2, "three™) HIMRALEL K ATA
FEIXFER (ERPREAE AN NS BaRE R EmEE )

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

TEXH, PyLong FromLong () iR T —ASHM5 i HE L BIgiPyTuple SetItem () Frgilit. 24
PRAR RSl — X R T B B 5 5 U, TEETE 5 IS | R wi s Py INCREF ()
FINBS—A51H -

6 Chapter 1. #itik
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I {E #t — F, PyTuple_SetTtem() ZRBEITH L H MW 8 — X, PySequence SetTtem()
MpyObject_SetItem () ¥ XAEMA Ao @A ] AR K2R A . RV 24 WXk A S A # oo
HFEH Py Tuple SetItem().,

FMTETE MR AT A PyList New () MlPyList_SetItem() RHH.

R, FESLEh, RO X e BME T T HB S KX A — AR
Rpy_bBuildvalue () AIDMRYE C ERQHERSHE MM R, h—4 % XF 4 BRMEH. g0, b
T PIAS A B AT A R R ISR A (B & STt ieaaill)

PyObject *tuple, *1list;

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

ffiflpyobject_setItem () FERALPARLEN I RMEAGUNHI A H R ENE LK), BIANE S IRIETE 9 S
W R B SR TERXAEOLT , AT 5 TR OB, PO ARAS TG 23 5 | T RA
PRATDARE S R 25 (“URBERETIC) . A, XASRECH— )R (S8 ERALM AR 75)
A BB — e R A H

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

Py_ssize_t i, n;

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

for (i = 0; 1 < n; i++) |
PyObject *index = PyLong_FromSsize_t (i);
if (!index)

return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;
}
Py_DECREF (index) ;
3
return 0;

}

X B ROR ME AT DU A AN [ o SR 1) R 2 JOR B 18— A5 A & SO ARXZ 5 | B BT A AT,
(HVF 223 [ml—A5 | ) BB 5 Az BT B I RAR R B FEVF 2D, G [l X 5 2 i A 1) 2
B, MARFFEIR 5@ XA G ME—5 | o PR, AR IR 5 | B8 %, inpyobject _GetItem()
MpySequence_GetItem(), FEgRBI—ANFETI R BCHZT A %) .

— AT TR B AE TR A — A B EGR [ 55 | BT AR BT A eR K - o4 (VS
B AR R IR R kBN #om ! I, ARIREER PyList_GetTtem () M—FIFARIN
FH, WHASIHEG I — HRURIRM ] PySequence_Get Ttem () (EMRHIZZEEMFAMSED
A APV FERBURRER 25 H ARSI — 0 B [ R 21951 -

O VAR BN S A R ROR T B RO RP & R Bl — AR i

HPyList_GetItem(), MA—EMHPySequence GetItem().

long

sum_list (PyObject *1list)

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

n = PyList_Size(list);
if (n < 0)

Q)

1.4. X%, RES I 7
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return -1; /* Not a list */
for (i = 0; 1 < n; 1i++) {

item = PyList_GetItem(list, i); /* Can't fail */

if (!PyLong_Check (item)) continue; /* Skip non-integers

value PyLong_AsLong (item) ;

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

total += value;

}

return total;

*/

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

}
else {

Py_DECREF (item); /* Discard reference ownership */
}

}

return total;

*/

1.4.2 3%

1. Python/C API # 73 i F % A1 {0 i) AR 28 BUAR D5 K2 N faj #2 € 288440 int, long, double I
char*, A —SEEHHSERIGTR AR 51 LR A R BB JE A B R S 3%, e —4

SERZETUP T AR L RO (. XL 5 (T E N T R 1.

Chapter 1. #itik
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1.5 i

Python )7 i1 A SIS E R 2AL B R e RALBRRY S & Bl i i, RIS &6
BRI, IR, BRI MIRIATHA MR, AR R E N4 P I RS )

SR, X C R bR, AR U2 AT . Python/C APT Wi iy ek 5K nl PAG | 4 57
R ARTE R B SR R 7 AN . —BORUL, M — PR BB E R, ESRE MR, BFEH
WAHREATNREIH, FFR Bl — SRR . AERBECA UM BISMY SO, X AR NULL 8 -1, B
VRO BRI IR B 2K, A A B iR o] — AN R EAREE YA, HP RN H R AT %L
BOA R AR /R 802 B A B R E, HHEM PyErr_occurred () it BAHIRI . X
LS o S ORI A SR

SNSRI N KRN P A E (XM Y4 TR Y P 2B E) « — 2R
A PAMEERFIRGSZ — BEEL KL, ERHFLELE. B PyErr Occurred () A AR FHRAGAT I
RS BRERAERERR R E—MEAR S RBN S5, M TR E NULL, 524K
BT A B SR HRS: PyErr_SetsString () i LK UNENEEE M) BEFFARSHREL,
MPyErr_Clear () N PATHRRFHIRTS,

SERE RS AN RN (B AR AT DA NULL): SR8, MRS aE, ARG . XLl
Y& X5 Python H sys.exc_info () BIZERME: 2R, EAIFAZ—FER): Python Xf R H
Python try ... except BTG — 7%, M C ZHMFHIRE RIEFHEHE AT C REE;
A Z (A S 7 B 2 H 25K Python S5 I MRRESR W R FAF-IEIF, ZF RIS TR R

sys.exc_info () %4b.

THTER A Python 1.5 JT4f, A Python AUR ] M) S wORAS Y ¥ 0B #Y . e 22 4z i 05 s I 1 R AR sys
exc_info (), EXfiR[u] Python fUR I /M AR HARLS . BUOL, X PRSI S FAR A Y 7 A SRR A
AT AR AR TR TR 1) 5 35 14 R RSCRF PR A I LR AR Y S F RS A BR B AR D7 i S FRAS . I I
S AR SRR RAR JO S Y R B w1 IEAE AL B S s B LA R R T AR
) P R Ui 5 | R S AN B B A e O

YER— R0 B, — N 59— R BROR AT AT 55 1 bR B0 24 4G 2R 508 FH Y BB 551 & T R
HAES | K S R a RS A R . BNV Y EFE AR S5, IR B4 hr
N, HE RERER R - RESEBNE RS, IFERH R D) E R EEE S .
ARG SR B A 5 T AT B 1T B FAE LR Y sum_sequence () B AT TR . XA TS 1TAE
G 21 AR AN SR B A OS5 . NI R B R B R T SR B . O, N TR
YR¥E7R Python L%, FRATTE/R T 454407 Python 44Hi5:

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

NIRRT AN RSO C A

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();

Q)
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(£ L£50)

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 */

/* 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 TFARET CIBEF P goto WA — B E AR A O D B UL T ] fl
M PyErr ExceptionMatches () ﬂ:‘l]PyErr_Clear () 5!% Ak B 5% KHE w7 'ru%z', PA K& ﬁu ﬁ[ @
Py _XDECREF () FRALPEVW G4 NULL W H A5 H (HEEAMTM 'X'; Py _DECREF () F£ i %
NULL 5| FIBPRF 2 it ) o BB — S T R AF B A 51 A8 B 1R 6o NULL A B & FEAEH ;
FlHb, AR PME BRI IR R -1 (R - H IR TR AP THIVE B S G A S0 e s .

1.6 itk A Python

AT Python fERESSUIRA T (R T A S E M &) A FHEHOHN— I EMES R ERPIR, mTHE
A ERREA. REIRZ O A TEMRES S IR 2 5 A RERLB -

BRI R R Py_Tnitialize (). BWERECIFOIIRALE MBRIRE, HAIBBEABSR builtins,
_main__ Fl sys. ELRHIHAEIHEREE (sys.path).

Py_Tnitialize() A& E” MAS YL (sys.argv). WH FE 5 R ZEHATHY Python {175
kA E, WA WFERE Py _Initialize() Z J5iB i PySys_SetArgvEx (argc, argv,
updatepath) KB HEEE.

TERZH ARG L (Fp5/2 Unix fil Windows, BAATEANT LAIAR), Py Initialize () FEARIEXAR
ifE Python R REAR 1] AT SCUHI LB ) e (A N A TS BEBR R % 4%, I Python J2E i ZEA X Python
PSS T AT SCAF RO E (2 B EARE o Ry, BRI THE shell fir Rk AE (PRETAL R PATH) B4k
#9440 python BRI AT SCPEITFESC H SR &4 1ib/pythonX. Y I H 5%,

23635, A Python W4T SO T /usr/local/bin/python, E¥HEEREMT /usr/local/
lib/pythonX.v. (S&Pr b, XMRFEBEERBCY “BLRY (78, S M4ICETE PATH B4 N
python BRI AT SCAFIRE A o) H PRI DA I % B BR5554% f PYTHONHOME , Sl 1% # PYTHONPATH
TERRE AL 2 T i A AN H Sk 8 35 BT A

AN AR A S E Py _Initialize () Z ATV ] Py_SetProgramName (file) 3
AR A B P . W ¥R L PYTHONHOME /348 & % 3 WK i Jf H. PYTHONPATH {348 & 4 A 3] 45
MR Hl. FET RN R LA H A MPy_GetPath (), Py_GetPrefix(),
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Py_GetExecPrefix () flPy_GetProgramFullPath () SEPl (XL KEIYFE Modules /getpath.c
HiE L)

O, I8 TFEX) Python #E AT “R IR o BN, MAHBFREAEEENES 3 KE
Mpy_Initialize ()) S35 AR Python fff H T2 58 O AHZLREAL Python T/ BLA N AF. X[
PGBV Py _FinalizeEx () FsSEP. IR 4 5] Python 4T E WIS N Py _TsTnitialized ()
PREICRFR [P EE . A Ik SR B 25 B E 2 G T i 45 . WPy _FinalizeEx () RERE
BT B Python SERERS I /0 BLA AR, B0 B 4 BRI 43 B N AT B & N 2R .

1.7 P

Python W] DAPRF 3 28 72 54 198 DA T GHERE S ALY BRI B ME AL . X SEAG A 2> Sia A TIP3t
ST R ETBOAR S o

A full list of the various types of debugging builds is in the file Misc/SpecialBuilds. txt in the Python source
distribution. Builds are available that support tracing of reference counts, debugging the memory allocator, or low-
level profiling of the main interpreter loop. Only the most frequently-used builds will be described in the remainder
of this section.

Compiling the interpreter with the Py_ DEBUG macro defined produces what is generally meant by “a debug build” of
Python. Py_DEBUG is enabled in the Unix build by adding ——with-pydebugto the . /configure command.
It is also implied by the presence of the not-Python-specific _ DEBUG macro. When Py_DEBUG is enabled in the
Unix build, compiler optimization is disabled.

B T RIE AT T RORZ AL, eI T A T B M A -
o BUOMEALRFIS N X S BL s -
o BUNKRAF IS I B AR AT A8 0 4 125
o oA N S A [ 4 BB 1] R SRR AR TR B
s FZWE PR mE IR G LI . Jioh, RAEXMNRUE test_c_api () ks
o ININE A SR SE B AL A B HE SR A
o I E M TCRAA R IR ARG, AR RAIR AR 5 T
o ISIURIZEREANEUIMNG 8 R A 2 AL s AT o
oINS A F) arena NAFSEEL .
o USRS B SRR

X HL AT BEBCA R B B M R A

Defining Py_ TRACE_REF'S enables reference tracing. When defined, a circular doubly linked list of active objects
is maintained by adding two extra fields to every PyObject. Total allocations are tracked as well. Upon exit,
all existing references are printed. (In interactive mode this happens after every statement run by the interpreter.)
Implied by Py_DEBUG.

BHEELZFMEE, HSH Python JEA I Misc/SpecialBuilds.txt

1.7. il 11
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CHAPTER 2

Tl . R e 0 3% 1

f4¢ b, Python () C APLFFREREMRA T AL AL . KRLHCEUH-S IR AE, WH REm APL A2
BT APT BB APL (U SE28: 1 2 i S ARG TN ER ) o

ASER IS, APLAREIERAY B Bt RIARA 1 (ABL) . J PN 2R 445 SRS, (eI HLAS I
Bl 7 BB AT BEA 2 BEA APL, [HRIRES MR ABL. [, 43> Python JRUAHN T SEF B i i
b (B A AT M2 32 DA B0 R, Unix BB TRES HBLRH ). K41, ¥ Windows I, §”
JRELER S5 K pythonXY.dll BE8% , T2 HH %1% 4 HE-5HT1Y pythonXY.dll HEH% .

M Python3.2 2, ELZFEHI T4~ AP T4, DABREAM ABL LA UL APT (bl “S2 B
APD’) [y} R B 3 “Py_LIMITED_API. ¥ ZARREASAr i A B Bt e Sk, ZEAEfT
3xHA (x>=2) - HIH B R  B  4

TERIER T, FERMNEEECRY B E R ABL, 7 2 A X 283 APL [ 9 J 45 e 55 22 4%
Py_LIMITED_APT % & {148 3% % 3 i) % {ik Python R Z<HY) PY_VERSION_HEX {H (fi#1: Python
3.3 4 0x03030000) (ZUWAPI 4= ABI i A5 72 ) o IWIASHOREE AT g J5 4k Python HiiAS , {HICYEYE
IHRCAS Fma (AR ) .

M Python 3.2 JF#fy, 22K API Al iy ek A {0 SAE PEP 384 . 7£ C API SR, AJE T2 API fi) API
TCEARICH “ANET 2R AP,

13
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CHAPTER 3

AREET P BRI FLVFUR AT AE SCPF G vh X P Iy Python JRACHS , (R AR A SRV URAE AN LAY 7
KGRI T2

XL R B A LA A E W T SOE IR AT S R R E S W BRI 5 Py_eval_input,
Py_file_input PAK Py_single_input. XRS5 A2 E NI AL S o6 0 o AT
g

B IX AP AL AR FILE> B, 5 Z /N0 AL B RR I )8R R E] C
FILE Z5f K 0] GE2 A HH AT BA AR .. (2452) 78 Windows H, B8R0 A W RES M AR
1 PE E?Wjéif%%wf%%ﬂﬁ TER 5 1% 26 R 2 HH Python 3z 47 B (i FH 0 4 [R) F 261 28 190 155 00 A
FILE* JESLHTEAT.

int Py_Main (int arge, wchar_t **argv)
FEXTARERRERERR I EARST o fik AT Python fRE 75 nI 6 FI AR 7 o B fiEY arge Tl argv TS24
ey CRFH main O BREIESAHIE CRARIE P RS S KGR ) . — D EE TR FI
RSHHIRTRS BN (HSEF)EP TR IR R NEASSPEN) . R AR EREIRE
(RPRG K 5a) MR EMERE R 0, AnSRMRE G | L SRR R Wk A 1, s aRIE S5 F A6
FERA R Python fir 24T NER ] 2.

WHEREWRSE T —MEHMA A T RGHN SystemExit, JLEREFA SRR 1, MRk
£, H¥ Py_InspectFlag b RHHIKE .

int Py_BytesMain (int argc, char **argv)
FEWTPy_Main () B argy & — ML EFT R L.

3.8 B

int PyRun_AnyFile (FILE *fp, const char *filename)
XN R PyRun._AnyFileExFlags () WRIALIREE D, B closeit ¥~ O Tl flags %5 NULLS,

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
KRR R PyRun_AnyFileExFlags () WIEMIIE T, #f closeit ZHLBN 0,

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
RN R PyRun_AnyFileExFlags () WIREIEE D, Ff flags 4% K NULL,

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
If fp refers to a file associated with an interactive device (console or terminal input or Unix
pseudo-terminal), return the value of PyRun_InteractiveLoop (), otherwise return the re-
sult of PyRun_SimpleFile(). filename is decoded from the filesystem encoding (sys.
getfilesystemencoding () ). If filename is NULL, this function uses " 2?2 ?" as the filename.

15
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int PyRun_SimpleString (const char *command)
XX R PyRun_SimpleStringFlags () WIfRIALIRIED, ¥PyCompilerFlags* SE0E% N
NULL,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
Wt flags 280, £ __main__ BBt 4T Python YUK . IR _ main__ MIARAFTE, ERFH0]
. EIERE 0, WG| AFENRE -1, GURAAERR, W ITEREREFER. XT flags
8, ST .
HERENRG K T — MM & RPN systemExit, BERECH AR -1, TR ik
f2, R#E Py _InspectFlag b RHIE.

int PyRun_SimpleFile (FILE *fp, const char *filename)
XX R PyRun_SimpleFileExFlags () WITRIALARIE I, ¥ closeir ¥k 0 1 RF flags &N
NULL,

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
KEEX T PyRun_SimpleFileExFlags () WIALRIED, X flags %A NULL.

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
Similar to PyRun_SimpleStringFlags (), but the Python source code is read from fp instead of an
in-memory string. filename should be the name of the file, it is decoded from the filesystem encoding (sys .
getfilesystemencoding ()). If closeit is true, the file is closed before PyRun_SimpleFileExFlags re-
turns.

Wf#:  On Windows, fp should be opened as binary mode (e.g. fopen (filename, "rb"). Otherwise,
Python may not handle script file with LF line ending correctly.

int PyRun_InteractiveOne (FILE *fp, const char *filename)
XRE N P PyRun_InteractiveOneFlags () WIfRALIZED , ¥ flags % A NULL.

int PyRun_InteractiveOneF1lags (FILE *fp, const char *filename, PyCompilerFlags *flags)
Read and execute a single statement from a file associated with an interactive device according to the flags
argument. The user will be prompted using sys .psland sys .ps2. filename is decoded from the filesystem
encoding (sys.getfilesystemencoding ()).

Mk ABOR AT IR ] 0, ANR G| S S wE WAk 8] -1, B A0SR A A AR T R % U0 [ ok [ AR
> Python ) LIS 4> KA ) errcode. h R ICIFH FE RIS, (IR errcode.h JF R Y
Python.h frfudf, BBLARTFEMAH LT THARE.)

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
XRE N R PyRun_InteractiveLoopFlags () WIfRALIIZED , ¥ flags % A NULL.,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
Read and execute statements from a file associated with an interactive device until EOF is reached. The user
will be prompted using sys.psl and sys.ps2. filename is decoded from the filesystem encoding (sys .
getfilesystemencoding () ). Returns 0 at EOF or a negative number upon failure.

int (*PyOS_InputHook) (void)
AIPAREBONFE ) — AN int func (void) HYRKEL. 1ZEKECRAE Python Ry MRS RS AF RIFF
SRR R At AR o R RME 2 Bl 200 . BB 1 AT R R AR O PR AT
LB HABFIEER T, 1% Python i Modules/_tkinter. c FHAHRER.

char* (*PyOS_ReadlineFunctionPointer) (FILE * FILE *, const char *)
B AR AR A — R AN char *func (FILE *stdin, FILE *stdout, char *prompt)
IRRER, B R EURBERS P R AT — AT AR BRI R 2. 1R B U R AR 45 5 prompt
Ak NULL g e, RE M Irie it r bR A SCHR e — TR A, IR I R R B,
readline BIHCREX AN I E PR M TR AN tab SEERM R ZETIRE

LZER R —AH PyMem_RawMalloc () B{PyMem_RawRealloc () A ECHIFAFE, BEEWR %
A EE RIS NULL,

JE 3.4 B 45 B UG HpyMem RawMalloc () B{PyMem_RawRealloc () 4 W2, T A &
HPyMem Malloc () B{\PyMem_Realloc () % EC.
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struct _node* PyParser_SimpleParseString (const char *smr, int start)
This is a simplified interface to PyParser _SimpleParseStringFlagsFilename () below, leaving
filename set to NULL and flags set to 0.

struct _node* PyParser_SimpleParseStringFlags (const char *str, int start, int flags)
This is a simplified interface to PyParser SimpleParseStringFlagsFilename () below, leaving
filename set to NULL.

struct _node* PyParser_SimpleParseStringFlagsFilename (const char *str, const char *file-
name, int start, int flags)
Parse Python source code from str using the start token start according to the flags argument. The re-
sult can be used to create a code object which can be evaluated efficiently. This is useful if a code
fragment must be evaluated many times. filename is decoded from the filesystem encoding (sys.
getfilesystemencoding()).

struct _node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
This is a simplified interface to PyParser_ SimpleParseFileFlags () below, leaving flags set to O.

struct _node* PyParser_SimpleParseFileFlags (FILE *fp, const char *filename, int start,
int flags)
Similar to PyParser_SimpleParseStringFlagsFilename (), but the Python source code is read
from fp instead of an in-memory string.

PyObject* PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. X 241X FH PyRun_StringFlags () WTafLRE D, K flags ¥k
NULL,

PyObject* PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompil-
erFlags *flags)
Return value: New reference. 1E %14 globals 1 locals & E W R LR 44T B str 11 Python JEACHS,
HAE I A flags 46 7€ MRS o globals WhZF@&— A5 locals AT DARATA S T BRI %
Lo 2 start $83€ T 2405 R AR IRACRD AR IGTEAT -

AR RS 12 Python MR ATHILER , BE ARG | % 1 574 Wik [7] NULL.

PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. X241 % FHiPyRun_FileExFlags () WfRIALIEE T, B closeit %5 0
H-Ff flags LM NULL,
PyObject* PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
int closeit)
Return value: New reference. X 241X F i PyRun_FileExFlags () WfatbiRIE O, ¥ flags ¥ h
NULL,

PyObject* PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *lo-
cals, PyCompilerFlags *flags)
Return value: New reference. X241 %} FIijPyRun_FileExFlags () BIfaifbiIE 00, ¥ closeit %K
0,

PyObject* PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyOb-
Ject *locals, int closeit, PyCompilerFlags *flags)
Return value: New reference. Similar to PyRun_StringFlags (), but the Python source code is read
from fp instead of an in-memory string. filename should be the name of the file, it is decoded from the
filesystem encoding (sys.getfilesystemencoding ()). If closeit is true, the file is closed before
PyRun_FileExFlags () returns.

PyObject* Py_CompileString (const char *str, const char *filename, int start)
Return value: New reference. iX 241 %} N Py_CompileStringFlags () BIfafLIZE D, ¥ flags %X
5 NULL,

PyObject* Py_CompileStringFlags (const char *sr, const char *filename, int start, PyCompiler-
Flags *flags)
Return value: New reference. X 2%t % NHPy_ CompileStringExFlags () Wfifbliiz o, ¥
optimize %0 -1

17
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PyObject* Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompiler-
Flags *flags, int optimize)
Return value: New reference. fRAT I 415 str W By Python JEACHS, IR [ 45 BACIHE X 4. HIEEA
Hi start 25 53X AT R BR AT e g i 1) AU RS FF HL. o Py_eval_input, Py_file_ input B
Py_single_input. [ filename 35 5g i) A4 S Wi I R A 3 AURS X0 52 I AT A6 H BRAE [l 9435 6 B
SyntaxError S THE A . AR TCVA AT 4 1 0] I R EICRF R [1] NULL.

REBY optimize 4 € HiFARHIACLN; [ -1 FREEHES -0 PRI AR A g . S X
0 (eflfes __debug_ NEfH). 1 WTHEHAER, __debug_ MIR(H) 5 2 COMFAFHR B EHR
B

3.4 B fE.

PyObject* Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags, int optimize)
Return value: New reference. Like Py_CompileStringObject (), but filename is a byte string decoded
from the filesystem encoding (os . fsdecode () ).

3.2 B fE.

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: New reference. 3% 25t %t PyEval_EvalCodeEx () WfRiALIRIE T, HEHECHEXTS, PA
Reg R R As & . HA Sl 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)
Return value: New reference. Xf—/Ngmif RS XT G okKAE, AHRMES HR e AL, RSk 4
SRR, R BB G, SR REEFRIEOAMAER AL, R AT SEEOAER
I AT B oA
PyFrameObject
T HERWT G CREREEMR . A B AT BEAEAT AT g iz
PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. Jf— P HATWUR(E. X245 ¥ PyEval_EvalFrameEx () HJfafb iR
SRNIERCECITNS =
PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. jX & Python fREIZAT B iR R 5 IATILf AH IR AY AL X
FEPEAAT, R ISI AR ETR S PAT R . BN throwflag T2 FEAS AT AR Z s —— U SR
{E, WEFECLAMLH —RE: XSl T AN ERE throw () Jrik.

e 3.4 R R BB S RIS, AP SR 2 5 15 B Y 5

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
B BR B2 B BSOS BOREMIRYREER , AR I B, SR IR ] AR

int Py_eval_input
Python iZ3% i I TG FA XM HFIERT S W24 5Py CompileString () —EHH].
intPy_file_input
Python H% T SO B A IR B B0 ) P A R IR AT 5 LG Py_CompileString () ffifi].
P SEAERFAT 7K 1% Python Y55 I B8 H 9455«
int Py_single_input
Python {E3% i I T A F IR IG5 BLG Py _Compilestring () . X2 M T H MR
A EARIFT
struct PyCompilerFlags
XS R e AR R S5 A R . XTI A i iR R R 0L, ERFEN int flags f£A, T
XFF AU E R PATRIIE O, EXFEh PyCompilerFlags *flags ffA. FERXFMEILT, from
__ future__ import A PAMB K flags.

Y pyCompilerFlags *flags A NULL B, cf_flags B M4/EZET 0 SAb3, AR from
__future__ import FrRB B L5
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int cf_flags

YA AT -
int cf_feature_version

f _feature_version 52 Python f{)/PAS . BN 48591454k~ PY_MINOR_VERSION,

PF BN 2 20, 2 BACHTE of _flags Wi E T PyCF_ONLY_AST JHEFRE A 4 i1 .
TE 3.8 MREE ML SN T of _feature_version FE% .

int CO_FUTURE_DIVISION
XAPRERLATE flags ik B MG RSB TAT / Wil PEP 238 FrRUER) “EIRE".
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cHAPTER 4

ST

AT LA 5 T4 2 Python XF 415 AL
void Py_ INCREF (PyObject *0)
S5 0BG TTEL. X GU BN NULL; AIRARANH & B AN NULL, "I Py_XINCREEF () .
void Py_XINCREF (PyObject *0)
HEMAR o 51 TR XFZAT AN NULL, R OL N IR AT ROR .
void Py_DECREF (PyObject *0)
XS o 5] TR XTRUBUR R NULL; QAR BN A NULL, A Py_XDECREF ()
MRS TR R, 5 AT X G T @ B REOR 4L (B AAS A NULL).

Bl R R BT S EUL L Python (UM GEIAN (I — DA __del O JyiARIZEsE
BIRTRE RN 2 ML) o AR MRS H ) S WA LR, B AT R (TS RERS B iy i T
Python 4528 & o X T BRFE AT A Al o 4 Jmy 2 B ARBUW X RAE P y_DECREEF () AR ) 2 Wil
BN AT SR RIS o BIAN, AN —AF) 3 o I 0k SR ) AR 7 24 6 U oo R B9 5 9 L 31—
A AR R, B RBARETH, AR RN AL SRR Py_DECREF () .

void Py_XDECREF (PyObject *o)
WP o BTG XFTRATPAH NULL, FERCREOL & E AP AT RO FE AR ol Hsk
WRY5py DECREF () M, oW A RFEES.

void Py_ CLEAR (PyObject *0)
WD XTSE o BB TS X AT DA NULL, ZESUTE O N EAT AT RO AE M ol =l
REPy DECREF () #[F], RHFETHSEW YN NULL, £XPy_DECREF () (&N
T HHEBRRIRT S, A7 S oM — NI B AR S AR D He g | R BRFS40% A NULL,
o 214 el DA E AR [ 3Y 6] BT g 2> i D R e g g, %S RN R,

PAF B $0E T Python 1247 81 & #k A: Py_IncRef (PyObject *o), Py_DecRef (PyObject

*0) o BN HIRIEPy XINCREF () MPy_XDECREF () Wfaj 8-S H pR B AN .

PA R BR BB AN W] 7E R RE g8 0 W AR F: _Py_Dealloc (), _Py_ForgetReference(),
_Py_NewReference () PANERASHE Py _RefTotal.
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CHAPTER D

SR OE

AREE IR I R B AR AL BEAN il & Python 8. T fi#—4% Python 3 A BRI AN 2R ELM. B
) AR A fifg POSIX ) errno A8k (FANEAE) A RiERt Rl &R, Kz
B C API pREUR S AE I LT, (HATE R BEE TR R R R . 240 C AP pR AR 1]
—AERIERER . WERTAINVAZR B840, @R E NULL, 05 R ANEE, R [E] -1 (4
PyArg_* () HREUR IR IRIE] 1 1 2 IR [E] 0).

ELRHIDE, RGN IR A SR, RO, RIS 5. G R Rk
', ﬁ%%ﬁ%ﬁ%ﬁﬂu% NULL (RS2 at kg, fln, WiRRadale NuLn, RAEER 1k
NULL A9 [5]3 )

DR B T E R B R BRI AL R W, Tl A SR EA R A BT RIS e
ZWETE. MERITACIERIERR, SER A A YRR B (X 58 s fE9>
FC)o ARAMERSAL ISR, W * R * WAz IEFAkst. AR T —DMEUGRIE, 82— & 2w %
RUCAWE 7. AR RECA SR AR SNV, X Python/C APT f HE ] T W] e A & A i)
WAT I HATRE S PASER AL 7 SR I

WA SR RE AL sys.exc_info () BIRATER . BN BRI 2 (CRFereEfes), m
JEEAEPR R G REEAFE (R ORIk %) .

5.1 FTHEIRIGTRE

void PyErr_Clear ()
TH AR A . WA W E R IRE Ry, WARSHIER.

void PyErr_PrintEx (int set_sys_last_vars)
FEPRUERTATEN ] sys . stderr HIHRRAERIERAS . BRIFM1E SystemExit, EXMIFL T AL
FTENIIERE, H<xiRi Python #2, H IR SystemExit SEHIHEE MH RS .
HAATER BRI B A TFZE X R, 5 W5 2 30 1R !
m B set_sys_last vars A E, M| AF B sys.last_type, sys.last_value I sys.
last_traceback FF4rJIBCE AT EI R 2EAL, (EANE] 8 o

void PyErr_ Print ()
PyErr_PrintEx (1) M54
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void PyErr_WriteUnraisable (PyObject *obj)
15 1 24 B S5 F obj 2808 sys.unraisablehook () .

MIE T E, (BB RESC PRl A S, XS ) sys . stderr FTEI—ME G
FEe B, M __del () JIAH AL E I BREL

R A A ZH ol BATIA RS EARIR R AEA Rl A i TR S0 WPRATRE, obj HARA
FETETEE SRR

A JH L PR O L TR B S

5.2 Phili S

XL R HOT R DR RCE S R R AR R B R AR Ry . A T R I, — LS R B IR 2R A NULL $8EE, DAE
T return ifm].

void PyErr_SetString (PyObject *type, const char *message)
X W BB RERGRE NN F— PSR ERERE, ClERERTEL—, eg
PyExc_RuntimeError. fRAFEMEMIIMITE. B - efRELR, EMEA
'utf-8"',

void PyErr_SetObject (PyObject *type, PyObject *value)
WM T PyErr_SetsString (), HRAFHRNFHEN A7 H5EEE—1 Python Xf4.

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. XA~ pREUBCE T — D8 DAY H5 £ 9F HaR [l 7”NULL”. “exception” J
24 J& — > python 1 53 5 J&. The “format” 11 J 1 2 FCHE Bl 4% 304G XA 85 2 9 45 5. A A1)
5PyUnicode FromFormat () A &EFFEIRE XML . “format” J2—14~ ASCII 4gh 1) #4548

PyObject* PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. flPyErr Format () #[E], (HE#EZ—4 va_list BHWSET A
AR S .

3.5 B fE.

void PyErr_SetNone (PyObject *type)
X PyErr_SetObject (type, Py_None) HfHE.,

int PyErr_BadArgument ()
X4E PyErr_SetString (PyExc_TypeError, message) HIfRiE, HH message 15 H & T3k
ESEORH N EBAE. BEEH TN .

PyObject* PyErr_NoMemory ()
Return value: Always NULL. X /& PyErr_SetNone (PyExc_MemoryError) fi5; TiR[F NULL
, DAY NAEREIR T, X R TELRET PAS return PyErr_NoMemory () ; o

PyObject* PyErr_SetFromErrno (PyObject *type)
Return value: Always NULL. 3% 2N R EE, Y4 C EREGR M 4RI E errno B, XA EREL
SR T . BHE- AT dX g, HE T2 8 HE errno, 5 UMM AEREE (A
strerror () $KEL), SR/5EM PyErr_SetObject (type, object). £ Unix |, X4 errnoff
se EINTR , HIFFIR) RGER A I, ARSI PyEre CheckSignals (), WRBCE T HER
fendn, MR E NIZE . ZRBOUKIEIR E] NULL , RIS REUH R IR, B2 R 500
MR IR LS % return PyErr_SetFromErrno (type) ;.

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameOb-
Jject)
Return value: Always NULL. Z5{)|T-PyErr SetFromErrno () , MtINMIAT N2 UR filenameObject
AN NULL , ERAERE =S AL ELE ype KGR 8. 2540611, fE OSError RHE T,
filenameObject ¥4 3 7€ X 745521 £1lename JEIE.
PyObject* PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameOb-

Ject, PyObject *filenameObject2)
Return value: Always NULL. 25Dl T PyErr SetFromErrnoWithFilenameObject () , {HEZH
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TANSUEAR G, T NI SO B RR RO kA R
3.4 BN RE.

PyObject* PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. 22/ FPyErr_SetFromErrnoWithFilenameObject () , {H filename

PACFRFRIER G o filename 72 NI R Gi4iED (os. £sdecode () RS HIARMT.

PyObject* PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. iX 52 fil )% WindowsError [ 7 fE M KA. WS lerr 2 0, N2k
A B GetLastError () & [H A4 iR, BE1EH Win32 K%l FormatMessage () K4
F ierr B GetLastError () 4@ M4 RIS K Windows ik, RJEHE—AJeHRX 5,
85— T2 derr {H, RN IRMEE (M FormatMessage () $KHU) , K51
PyErr_SetObject (PyExc_WindowsError, object) . ZHREUKILIRFA] NULL ,

u] F 4 Windows .,
PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. 25{)| T PyErr SetFromWindowsErr () , FAMNIS S & B fh k& 1 7
A S
RAL,
B] H 4 Windows .,
PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. Z5{))F PyErr_SetFromWindowsErrWithFilenameObject () , {H

£ filename 2 DA C FFFREIERL M. filename BN XA RG9S (os.fsdecode () ) RIS H Sk
1 o
B] H 4 Windows .,
PyObject* PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, Py-
Object *filename)
Return value: Always NULL. Z3{D)F PyErr_SetFromWindowsErrWithFilenameObject () , 4
SNSRI B A ) i R A
B] H M Windows .,
PyObject* PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr,
PyObject *filename, PyOb-
Ject *filename2)

Return value: Always NULL. 25\ FPyErr SetExcFromWindowsErriWithFilenameObject () ,
{H2 455255 — > filename %4

B] H M Windows .,
3.4 B Tge.

PyObject* PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const
char *filename)
Return value: Always NULL. Z5{Dl FPyErr_ SetFromWindowsErrWithFilename () , #i4NEE35

SEEM R S SR AL
B] F M Windows .,
PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. X 2filtk ImportError HIfEEERE. msg KW N BEIE BT
name Fl path , (FFATDASKH NULL ), ¥ H SR8 E ImportError XN F¥JEM name fl path.
3.3 FrihfE.
void PyErr_ SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
VA AT F RS, FTR AR R . AR M R E A2 syntaxError , WEREHIMNYETE,
@ﬁﬁé’TEﬂ‘jﬁ%?w)\jﬂﬁ”%% SyntaxError,

3.4 B RE.
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void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
YpyErr SyntaxLocationObject () ), R filename 2 M AT 25 4l (os . £sdecode ()
) RIS AT AR

3.2 B fE.

void PyErr_SyntaxLocation (const char *filename, int lineno)
SPyErr SyntaxLocationEx () 28, {HEWE T S%L col_offset,

void PyErr_BadInternalCall ()
XJ& PyErr_SetString (PyExc_SystemError, message) W4EE, H message FRHH T
IRESEOH A NEERAE (B0, Python/C APT pR%k) . & 2T NEREEA .

5.3 %L

XL AT AM C ARG 2 4. BT BT iy Python #ibk warnings AU RREL. B 0738 % 14
sys.stderr 1Tl — 555 0 2408, P WA BEC &4 @ &S R, TEXMIEL T, BN
fil e et . AT AT BB TS LA R B, (AR B A . AR B A e, aRWMECN 0 5 W
Hfih e e, RPMESY -1, (JCIEWE R A LT TESEE, WIREE WA n R E . X2
ENZ ). MR T R, B N TIE R R AL (PIAN, Py DECREF () A5 IR M—
ANEEDRAE) -
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
K —NEEAE R . B8 category J2—NEAEIEH (MLFTE) 8 NULL ;5 message j&—4> UTF-8 4
W7 o stack_level Jg— 45 AR MUECE R IERL R AZ AR TP 24 BT IEAE AT ACRS AT &
stack_level 5 1 W)@V PyErer warnkx () WKL, 2 R7EMZ BRREL, DA

ALK B PyExc_Warning 72K, PyExc_Warning 42 PyExc_Exception [12%; Bt
N G/E PyExc_RuntimeWarning . FRifE Python 52511 A& /RAs BT, i HA4FR
WAREEE K

A REEERNEE, SIS warnings Mar Q17 3CR P —w 0. #0f T 55
C API,

PyObject* PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name,
PyObject *path)
Return value: Always NULL. f1PyErr SetImportError () I, HEXDEE AR E—1
ImportError T2 Ml % .

3.6 HIfE.

int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename,
int lineno, PyObject *module, PyObject *registry)
Issue a warning message with explicit control over all warning attributes. This is a straightforward wrapper
around the Python function warnings.warn_explicit (), see there for more information. The module
and registry arguments may be set to NULL to get the default effect described there.

3.4 B fE.

int PyErr_WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno,
const char *module, PyObject *registry)
Similarto PyErr _WarnExplicitObject () except that message and module are UTF-8 encoded strings,
and filename is decoded from the filesystem encoding (os . fsdecode () ).

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
RN TPyErr_warnEx () WEREL, Bl PyUnicode FromFormat () FAGAAEELTY .. format
JEMH ] ASCIL s i) F 15 R

3.2 BRI HE.

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
KT PyErr_WarnFormat () K%L, 1B category J& ResourceWarning H H B & source 1%
%& warnings.WarningMessage () .
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3.6 BRI HE.

5.4 BT RE

PyObject* PyErr_Occurred ()
Return value: Borrowed reference. Kl ;@ M T H iR e ndr. T, WEREIRE type (B4 5T
— WA HEA PyErr_Set* () BMEEPyErr_Restore () WMHMHE—DNSE0. WREE, Wk
Bl NULL. ARFFAPIAXREER S, HIARATREX BRI TPy_DECREF () .

TE A K%q%JBE{EE#%ﬁ?%%ﬁJ&ﬁ?%W, T‘vjﬁa—i'ﬂ[ﬂ‘ﬂﬁ)iﬁPyErr_Exception]‘4{:ztches (), mr
Fimse (HEARES 5 RN TR R, SRR LB AZE, siE©nlaee i
I ER—N 1)

int PyErr_ExceptionMatches (PyObject *exc)
M T PyErr_GivenExceptionMatches (PyErr_Occurred (), exc). BCERERN 24 HAESL
PRis B T i AR s QR BCE AT S 5 | & R R A ARE A DT )

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
R given FH 5 exe HF) SRR B PCHL R BB . Q15R exe & — NS, WY given j&—4
TR SBR[ B . WR exe 2404, Whizoodl (PALGBIARTIod) i irs 5
FRUHRE I R A TULHC .

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
B AR PR R AT BRI = AR B RO AL O hE . TSR R B AR AR R AT, MR AR BN
NULL. QUSRCEE, WA ERI BRSSO BT B RS0 5 1 o (EREIX ST Ak
NULL RIERANRA N =S

TR I pR G B RS S RS A0 A A0 T B R A AR R B iR A R A AR RS Bl 3
i

{
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 AR EH RN APRERIE TR, R E CgaEE. MR =AXTRIY N
NULL, HHRIGREGHOE R . i A2 A% A NULL RBUAIHE NULL {H s M1, SRy 22—k
B ATCH R EE . (75 FOX SE N S ED R S 2 . ) e FH Sl R0k
ST ARDATETE 2 B RS 5 T BAER N Z 5 R A A Ak es . (an2k
PRABRRIX — 5, A B R4 I & 2 AT

A U6 pR BGHE R BT B PR AR R AR A RS R AR RIS T i i . W PyErr _Fetch ()
RARAT- 24 B O SR TR R AT

void PyErr_NormalizeException (PyObject**exc, PyObject**val, PyObject**tb)
ERFER LS, FHPyEre_Fetceh () FriRInEER AZ “IEIEMALRY”, B rexc B—1IRR
M *val A m-—EA LB, FEXFE LT R BT AR R LB . iR &2 IERL
1, WABUE TR SEBUX AR IERA 2 T T RE .
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TR B R A B R LR E _ traceback @M. WNSRARELE L E W, £
it DA T M AR A B

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

void PyErr_GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)

RPSFHAER, MM sys.exc_info () Frigaliy. E4E—4> CHIRMTR ., MAZNIE %
o ARl BRI = ARG, AR u A NULL, AL B E A RRR

3K
DN o

i R ECE R A SR AR E AR T . B 3 A RS T IR
W S RSB, Wi pyErr_setExcInfo () KWKE BIERFF RS

3.3 BRI HE.

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)

WHEAHEER, BIM sys.exc_info () FifGEIH. X2 A CHMERBREE, MAZHEE A
H 55 SERB S S 55 . EE S REIRE, NI A2 8% A NULL, XFA X
NSRBI, WE R PyErr_Restore (),

i R ECE R A SR A R E RS T . B A RS T B A
WRE SEEIRSHRE .. B PyvErr GetExcInfo () RiZBUFHIRTS.

3.3 BRI HE.

5.5 {5

int PyErr_CheckSignals ()

This function interacts with Python’s signal handling. It checks whether a signal has been sent to the processes
and if so, invokes the corresponding signal handler. If the signal module is supported, this can invoke a signal
handler written in Python. In all cases, the default effect for STGINT is to raise the KeyboardInterrupt
exception. If an exception is raised the error indicator is set and the function returns - 1; otherwise the function
returns 0. The error indicator may or may not be cleared if it was previously set.

void PyErr_SetInterrupt ()

Simulate the effect of a STGINT signal arriving. The next time PyErr_ CheckSignals () is called, the
Python signal handler for STGINT will be called.

N5 Python A 4P signal . SIGINT CKFEiX N signal.SIG_DFL B signal.SIG_IGN), It
PRECRF AT A 5

int PySignal_SetWakeupFd (int fd)

XA T H R E T LS55 R A ARSI U A 5905 19 H AR S
FIRTT . fd WFURAFILZER . EARFIR IR BT — SR SRR AT

BCEAE -1 FFES AR IR AIRIRAS . XA T Python Hifi signal.set_wakeup_£d (), fH
Se A TR A . fd 20— A SCOHEA AT . R 2 HON AR

TE 3.5 JRE M 7E Windows I, [ pRENAE L SZ RS A0 B .

28
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5.6 SR

PyObject* PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference. iX/1> T B R B IR Ml —NH S HE 2K . name SN -8 1)
LR, s module.classname JERM CFEL/FF . base fl dict ZHGHH N NULL, XB-6)EH— IR
4 H Exception ZEXT2 (78 C 1 a]PAiE T PyExc_Exception {]).

BER __module  JEMRFBHRN name ZEUWHIEIRY (BJa—DRSZHT), MRLFPEE N
JEAoYy (Fea— A RTZ)5) o base ZHTHHRITE RIS BETLAZ e — ik
WAL . dict ZARLATHN AR E — A 2R BT ALUS A 7 .

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

Ject *dict)

Return value: New reference. flPyErr_ NewException () —F&, [T Al DARRIARMAS T i 25—
SCREAFER . R doc JEPEIRSS, BRI H M SO AT HR
3.2 FhRE.

5.7 MR

PyObject* PyException_GetTraceback (PyObject *ex)
Return value: New reference. X 5 5 & H 5¢ Wk /Y [nl ¥ 48 S — /> B 51 2 (8], W] DA 3@ 3
__traceback__ 7F Python H1ijji] . QIARVEA T BRI, & [M] NULL,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
H T IR R BN b o (] “Py_None“J& %

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. X5 S5 AH I bR 30 (FEALIE ex WS RE P 5| R 55—~ S 52601 )
Ve R—As | iR B, AIPAMEIL _ context_ ¥ Python HiiJjfa]. R VEA L X B R,

iR [A] NULL,

void PyException_SetContext (PyObject *ex, PyObject *ctx)
5 A IR R SCREN eove ) NULL RIEEE . A TRILR coc B— i Ll
BEG A . XRFET IR — AR e 1951 .

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. ¥ B2 S 1 B (— 5 52, 82 None, [ raise ... from
o BE) VER—ASE I AR E], WIAE Python HiE R __cause_ SRV,

void PyException_SetCause (PyObject *ex, PyObject *cause)
455 SR SLIBE00 B DH EEH cause. 1] NULL 258 o A AR cause J— A~ 535501
B None [RBKGA . DKRHEL— 810 cause 5] H .

__suppress_context__ &#ILRE R ML N True.

5.8 Unicode %%

TR TR AEEOk B C 1Y) 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)
Return value: New reference. |7 —~ UnicodeDecodeError X & H M encoding, object, length,

start, end F reason Z£J@ k. encoding F1 reason “F) UTF-8 4mtd i F4FE0 .
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PyObject* PyUnicodeEncodeError_Create (const char *encoding, const Py _UNICODE *object,
Py_ssize_t length, Py_ssize_t start, Py_ssize_t end,
const char *reason)
Return value: New reference. |7 —~ UnicodeEncodeError X & H M encoding, object, length,

start, end Fl reason. encoding F| reason H 32 VA UTF-8 4 F41 R .
33 MR 3.11

Py_UNICODE H Python3.3 2E#FFH .15 E PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...)o,

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

son)
Return value: New reference. Gl —~ UnicodeTranslateError XJ R I object, length, start, end

F reason, reason J&—A~VA UTF-8 4ptd i #4550 .
3.3 WG E 8k 3.11

Py_UNICODE H Python3.3 2E#FH .11 TEH E PyObject_CallFunction (PyExc_UnicodeTranslateErrc
"Onns", ...).

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. 1% [B| 45 € 5 X R 1) encoding JE1E

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject* PyUnicodeTranslateError GetObject (PyObject *exc)
Return value: New reference. 12 [B| 45 € 5 X A1) object J& 1k

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)

BRI TE SRS G start JRYEFFRFITRA *start . start A7 K NULL . BIINHRIE] O, KR
-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_| tstart)

PrE E SRR start J@YEDH start . WINEHRE] 0, R IHHR

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)

R E MG end JEYETFHRFHGA *end . end ALJIANH NULL, JZIIHRIE 0, RIS 1%
-1,

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)

int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)

int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_ tend )
PG E ST EATGR ) end JEYER N end. IR E] O, JIEHFR

PyObject* PyUnicodeDecodeError_GetReason (PyObject *exc)

PyObject* PyUnicodeEncodeError_GetReason (PyObject *exc)

PyObject* PyUnicodeTranslateError_GetReason (PyObject *exc)
Return value: New reference. 1 [B| 25 7€ R X 2L reason & 1%

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

G2 E TR reason JEVECHN reason, BEHWFRE 0, 2GR
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5.9 Pl

These two functions provide a way to perform safe recursive calls at the C level, both in the core and in extension
modules. They are needed if the recursive code does not necessarily invoke Python code (which tracks its recursion
depth automatically).

int Py_EnterRecursiveCall (const char *where)

FRic— AR C J= R BRI T AL

WA E LT USE_STACKCHECK, MpRELliflPyos_ChecksStack () REaEEIERGEWRES
. TEXFMER T, BRRE A MemoryError IR [mIIEZAE.

i B BCREARG 2  A R BB T BR . WSR2 TG, KB — RecursionError R [E—A~E
TE. FHMBER T, WEREZE,

where should be astringsuchas " in instance check" tobe concatenated to the RecursionError
message caused by the recursion depth limit.

void Py_LeaveRecursiveCall ()
25 W —APy_EnterRecursiveCall (). WX} Py_EnterRecursiveCall () BIHEA mhay

KR R EIAT— IR -

EFHE R ARSI e p_repr FEFERIBILI . ERPH SN, o repr BHTBEX R
57 11 BUARER. LR AR SRS IS MR . SRR A, BB C IR, repriib.
recursive_repr()ﬁ@%%ﬁﬂ@o

int Py_ReprEnter (PyObject *object)
1t p_repr SEIAIIT KA DA G EE o

WERAT RO LA, R EOE IR o — A IE B, TR T to_ repr SEIW 243 [ — N5 H %
HEEIRFAFER XS S BN, dict XFEFRME { ...} 0 List XFRHRMN [... ],

TSR R E 28 U R DU b B R A [0l — S AR S FEMSOU T tp_repr SCHLE #2438 M) NULL.
AEHANE LT, MR BCRFIR B 1M £ p_repr SELRF ] IEHTARSE

void Py_ReprLeave (PyObject *object)

L5 —APy_ReprEnter (), WHE AR BRI Py _ReprEnter () B &R EAIEHH—
W

5.10 brifit it

FIrA7 1) Python iy 53 5 #0 nl A 42 /28 d, K& KO8 PyExc_ JR b Python 5t 4 Fk. X
sePyObject * A HRBAXIG. FIHHIH T 4 hRixX L8 AR 57w A AL

&
I
b

C &7k Python 44 R
PyExc_BaseException BaseException @))
PyExc_Exception Exception (D
PyExc_ArithmeticError ArithmeticError (1)
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError
PyExc_ConnectionAbortedError | ConnectionAbortedError
PyExc_ConnectionError ConnectionError
PyExc_ConnectionRefusedError | ConnectionRefusedError
PyExc_ConnectionResetError ConnectionResetError

T UgREE
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#1-8 k0

C &7k Python £ 4% R

PyExc_EOFError EOFError

PyExc_FileExistsError FileExistsError

PyExc_FileNotFoundError FileNotFoundError

PyExc_FloatingPointError FloatingPointError

PyExc_GeneratorExit GeneratorExit

PyExc_ImportError ImportError

PyExc_IndentationError IndentationError

PyExc_IndexError IndexError

PyExc_InterruptedError InterruptedError

PyExc_IsADirectoryError IsADirectoryError

PyExc_KeyError KeyError

PyExc_KeyboardInterrupt KeyboardInterrupt

PyExc_LookupError LookupError (D

PyExc_MemoryError MemoryError

PyExc_ModuleNotFoundError ModuleNotFoundError

PyExc_NameError NameError

PyExc_NotADirectoryError NotADirectoryError

PyExc_NotImplementedError NotImplementedError

PyExc_OSError OSError @))

PyExc_OverflowError OverflowError

PyExc_PermissionError PermissionError

PyExc_ProcessLookupError ProcessLookupError

PyExc_RecursionError RecursionError

PyExc_ReferenceError ReferenceError 2)

PyExc_RuntimeError RuntimeError

PyExc_StopAsyncIteration StopAsynclIteration

PyExc_StopIteration StopIteration

PyExc_SyntaxError SyntaxError

PyExc_SystemError SystemError

PyExc_SystemExit SystemExit

PyExc_TabError TabError

PyExc_TimeoutError TimeoutError

PyExc_TypeError TypeError

PyExc_UnboundLocalError UnboundLocalError

PyExc_UnicodeDecodeError UnicodeDecodeError

PyExc_UnicodeEncodeError UnicodeEncodeError

PyExc_UnicodeError UnicodeError

PyExc_UnicodeTranslateError UnicodeTranslateError

PyExc_ValueError ValueError

PyExc_ZeroDivisionError ZeroDivisionError
33 O I fE: 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 /14U~ PEP 3151.
3.5 FRIEE: PyExc_StopAsyncIteration fll PyExc_RecursionError
3.6 FRIEE: PyExc_ModuleNotFoundError

XL RS RVER4 PyExc_OSError:
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C #7k HRE
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError 3)

TE 3.3 HUCH I 3k 2 50 44 1 28 2 BRI S i 2R
(1) %2 HANBRE 5 I 2
(2) {XAE Windows H15E S5 K215 8 ST AL BERR /¥ 7% MS_WINDOWS , DATEARY FH E| & A .

5.1 brifE &5 I

JIA (A5 Python 35 S 3IHRnl AR 42 JRAe i, A Bl “PyExc_* fR | Python SR 45K, X428 &
sePyObject * AL, HRZIRXR . PATHIH T A AR E SR A2 i

C %% Python £ 5 HRE
PyExc_Warning Warning Q)
PyExc_BytesWarning BytesWarning
PyExc_DeprecationWarning DeprecationWarning
PyExc_FutureWarning FutureWarning
PyExc_ImportWarning ImportWarning
PyExc_PendingDeprecationWarning | PendingDeprecationWarning
PyExc_ResourceWarning ResourceWarning
PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

3.2 Hi Ik PyExc_ResourceWarning
R

(1) X HAARHEE S I B
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CHAPTER O

Az R T A S TRAT S5, B3R C AU TS -F- & nI RS A, fE C HfiiiJi] Python ALk,
PABSEHT R B BT IR C F 9 (EH 8 Python HHAHA54E .

6.1 11 RIE LR

PyObject* PyOS_FSPath (PyObject *path)
Return value: New reference. & W] path 1£ CF ARG H R ERIEN . WHRIZXS 52— str 5 bytes
XI5, MEREIRITTECR . RZEN R LM T os.PathLike #2110, MHEEE—A str
5 bytes MRWFFIRIE _ fspath_ () o EHABTEI TG % TypeError 31k NULL.

3.6 B

int Py_FdIsInteractive (FILE *fp, const char *filename)
w2k % FR R filename (4 AR #E VO SCAF fp 8% 8N S W A2 B W GR A (JE ®) fH.
isatty (fileno (fp)) NEERY CHIE T X IL . AR EJREARPy_InteractiveFlag
ﬁgg VR ELAE filename $5% 4 NULL BUE HAFRSE T 45 "<stdin>' 8 '227" WfHFHR
ER=Xi=

void PyOS_BeforeFork ()
TEFERR 4> 2 B2 HE 28 Y ERIR S I e AL BRI B M AE VA fork () BUE RIS el 24 i
AR R A . REHTEXT fork () MAS.

B C fork () WH M Y4 KA main” % 42 (KL T main” ff £ %) W #E47. X T
PyOS_BeforeFork () it 2.

3.7 B RE.

void PyOS_AfterFork_Parent ()
TEFRRE 3 25 SR FE 2 Y ERARAS 1 R L. BERR A MAE T fork () BURA AL e b 24 1 ik
PR JE e , Toie R e R A s . RGN T X T fork () RS

Al C fork () ¥ M N %4 H HEmain” % 32 (fL T main” i # %) $ #4717, X+
PyOS_AfterFork_Parent () SEiith2untt.
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3.7 BRI fE

void PyOS_AfterFork_Child ()
AEIERE 73 X2 5 S N AR A RS Y BRI B BRI B ZIAE R ] £ork ( i@cﬁ*f&é’]ﬁ[‘%é‘lﬁﬁ
#EE’JIZ@IZFT? PERE R, IRV A P2 [ F) Python ﬁ@ﬁ%%ﬂ’hﬁc HEM T2 X
T fork () WAES

f R C fork () P M M %4 H A main” 2% 32 (fL T main” % # %) H # 17, X F
PyOS_AfterFork_Child () Rt 2L,

3.7 I hE
S

os.register_at_fork () 11, 7 Van biis T WiPyOS_BeforeFork (),
PyOS_AfterFork_Parent () MlPyOS_AfterFork_Child () JHAH H E X Python pKZEY.

void PyOS_AfterFork ()
FEHFR D X2 S R RS PUERIRAS A pR A AN SR AR SL 57 Python fFRERS I bR 500 4 76 BT i
R o AR R — TR AT P T SO A B AR o, MR TR0 IR K

3.7 G E G R EiPyos _AfterFork_Child () B,

int PyOS_CheckStack ()
RREAR AR S R R BRI B . %@ — AN EERIRR A, (BANFEE LT USE_STACKCHECK 1]
H (H#iHF Windows _F{#i f Mlcrosoft Visual C++ Z1%#%%) » USE_STACKCHECK ¥ A% 35 7
LR AZAEVR B O AR s e s

PyOS_sighandler_t PyOS_getsig (int i)
R EHTH TGRS | 5 S BN . X2 — X sigaction () B signal () AR, THA
PV IR AR PyoS_sighandler_t j&Xf T void (*) (int) E’J typedef HI|4 .

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t /)
FHTES i WES O RN s &EHHESAREAR. X2&— DX sigaction () B
signal () Mg . A BRI K Pyos_sighandler_t @R T void
(*) (int) MY typedef 544,

wchar_t* Py_DecodeLocale (const char* arg, size_t *size)
Decode a byte string from the locale encoding with the surrogateescape error handler: undecodable bytes are
decoded as characters in range U+DC80..U+DCFF. If a byte sequence can be decoded as a surrogate character,
escape the bytes using the surrogateescape error handler instead of decoding them.

Encoding, highest priority to lowest priority:
¢ UTF-8 on macOS, Android, and VxWorks;
e UTF-8 on Windows if Py_LegacyWindowsFSEncodingFlag is zero;
e UTF-8 if the Python UTF-8 mode is enabled;

* ASCIT if the LC_CTYPE locale is "C", nl1_langinfo (CODESET) returns the ASCII encoding
(or an alias), and mbstowcs () and westombs () functions uses the TSO-8859—-1 encoding.

* the current locale encoding.

1R B A8 A H B B S PAF AL FAFER R FREE, B PyMem RawFree () KFEHLNAE.
2 size AN NULL, WPHRFHERR T null R TEFEFEE B AS| *size

TEFRRD ES R 5 N A7 e R AR 9] NULL, ISR size AN°f NULL, W] *size RF7ENAFES IRITIE A
(size_t) -1 BfEMRIGERNIE N (size_t) -2,

RIS R RAXTAR N 2 A, AR C FEA TP A -
i Py _EncodeLocale () BREUCRIG AT g [ 375 .
ZUL:
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PyUnicode_DecodeFSDefaultAndSize () MlPyUnicode_DecodeLocaleAndSize () BREL.
3.5 Bl Hag
TE 3.7 fR B ¥R The function now uses the UTF-8 encoding in the UTF-8 mode.

FE 3.8 FRE M PIAE W RAE Windows Py LegacyWindowsFSEncodingFlag K2 eRECR(f
H UTF-8 #gfibtg X

char* Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
Encode a wide character string to the locale encoding with the surrogateescape error handler: surrogate char-
acters in the range U+DC80..U+DCFF are converted to bytes 0x80..0xFF.

Encoding, highest priority to lowest priority:
e UTF-8 on macOS, Android, and VxWorks;
e UTF-8 on Windows if Py LegacyWindowsFSEncodingFlag is zero;
e UTF-8 if the Python UTF-8 mode is enabled;

e ASCIT if the LC_CTYPE locale is "C", nl1_langinfo (CODESET) returns the ASCIT encoding
(or an alias), and mbstowcs () and westombs () functions uses the ISO-8859-1 encoding.

* the current locale encoding.
The function uses the UTF-8 encoding in the Python UTF-8 mode.

Return a pointer to a newly allocated byte string, use PyMem_Free () to free the memory. Return NULL on
encoding error or memory allocation error

G2k error_pos ANA NULL, WIRZIH} 234 *error_pos A (size_t) -1, BUETE KL RIDH IR
WA TP IR G
W Py_DecodeLocale () BREOINFFY ERARHG [l th SEFAFALMUN 745 R o
S
PyUnicode_EncodeFSDefault () MlPyUnicode_ EncodeLocale () K%K,
3.5 B g
T 3.7 MU P The function now uses the UTF-8 encoding in the UTF-8 mode.

FE 3.8 R BAE AN SRAE Windows [Py LegacyWindowsFSEncodingFlag 25 & ek
H UTF-8 Zfihtg X

6.2 Z4iiie

XERMR H sys BEHRAYIIRER LALE C ARSI 00 TH & ENT#0A] T U A R AR 1 sy s A
ﬁ%lﬁ’]%,\, ML O A N A ARR S S A i

PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. &[0k H sys BHAIXTG name 535 N EARAFAENR [F] NULL, I
HASBE RN .

int PySys_SetObject (const char *name, PyObject *v)
K5 sys B name B v RAE v 2 NULL, FERCIEILT name K5 sys B pliiR . mii iR
[l 0, KAEFEIRI R[] -

void PySys_ResetWarnOptions ()
¥ sys.warnoptions EE NS, WHRIHAIIEPY Initialize () ZHIHEH .

void PySys_AddWarnOption (const wchar_t *s)
KF s ININE] sys.warnoptions. BLERBUMAAEPy Initialize () Z AR A S wi g i ad
IEERIIR .
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void PySys_AddWarnOptionUnicode (PyObject *unicode)
¥ unicode Y5 JN%) sys.warnoptions,

VR BB BOR W4 CPython 9532 S, IR B A A fEPy_Tnitialize () g
warnings S50 B AL WM, (LR BHIEFTI L4012 R IA Ao VF01E Unicode %4
REBR T .
void PySys_SetPath (const wchar_t *path)
4§ sys.path BOYIAE parh HREIBRAURIOTIFA S, B HOLR T 6 R K H
SRR CLE Unix 13 -, 7E Windows 13 ;) 4 FRIOB 205122
void PySys_WriteStdout (const char *format, ...)
4%’“57\format HIRE H FAF R 5 AS sys. stdout. A& AT, BIfALE THEE (WWF
).
format [ 24K 2 A% A B 1 AT ER IS O/ NRTEIHE 1000 EHY AR -- i 1000 5 )5, ik
FPER T FRIHL, X TERE AN IR Z BRI A7 %s™ 453K BTN 241 FH % .<N>s™ Sfe Rl ,
Horfr <N> 2 — AR R S <N> 5 H A DA A ST R K RSEZ A 281 1000 52735/ -k
Hiley . BEEE %, B RN IR R EC ST B M A E TR
WREAETHIR, sys.stdout 2HIESE, CHEAMIHERHE A EIER (CJZ9) stdout .
void PySys_WriteStderr (const char *format, ...)
Elpysys_WriteStdout (), {HHCHBAF| sys.stderr 8 stderr,

void PySys_FormatStdout (const char *format, ...)
Z&{pl PySys_WriteStdout() [ BECRF & i PyUnicode FromFormatV () FAEZALTE B H HA SR
HEBE R EEKAE.

3.2 B fE.

void PySys_FormatStderr (const char *format, ...)
KpPySys_FormatStdout (), {BMCNBE AF| sys.stderr 8 stderr.

3.2 B RE.

void PySys_AddXOption (const wchar_t *s)
s AT — A X RIH IR G R ENTIR IS PySys_GetXOptions () Bk [nl i) 24 Fi ik
WA . PR BT LAEPY_Tnitialize () ZHIBORM

3.2 Bl Hie.
PyObject *PySys_GetXOptions ()
Return value: Borrowed reference. I [0] 241 —X IR FH, T sys._xoptions., KAEFRE},
ik o] NULL R E— .
3.2 Bl e
int PySys_Audit (const char *event, const char *format, ...)
IR —AF I FA M AT IE 8 1. BT 3R ] S BO7E 2k IR [l A i — A
P
o

WER TN TAEMI 7, WERHEEH formar FIHABSEORM & — N H AL AR ITTH. B N PASH,
fEPy_Buildvalue () WM FAF AT . GERMEER 2 Docdl, ERpams
—NHITEICA . (BRI N e — 51, (B BT A SNIE R B0 S 5502 A 1k
THFE, PRUL el e T 20 . )

Note that # format characters should always be treated as Py_ssize_t, regardless of whether
PY_SSIZE_T_CLEAN was defined.

sys.audit () LT E Python (UM
3.8 BHE.

TE 3.8.2 R Pi: Require Py_ssize_t for # format characters. Previously, an unavoidable deprecation
warning was raised.
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int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
Append the callable ook to the list of active auditing hooks. Return zero for success and non-zero on failure.
If the runtime has been initialized, also set an error on failure. Hooks added through this API are called for all
interpreters created by the runtime.

userData $§5T 2916 N R4 T4 eRECT RE th R R s AT A IR F8EE A B B2 48 1)
Python RS

BB AEPy_Initialize () ZHIRCEAMBIA . MRALBITNAIIRICZ R A, IR
ﬁ%@?%ﬁ%ﬁ]iﬁ%ﬂ%ﬂﬁ%ﬁﬁ%I?',vi*/M}\ Exception TR REEMGTERIE CHABSE R
AR -

WO | %o 2% ® 5 int (%) (const char *event, PyObject *args, void
*userData), HH' args f£IF & —PyTupleObject. #)F ol ¥ i b 2 M8 8] &% F
41 Python fERERS A1) GIL.

HZ A PEP 578 [ A KA RAIA . FEis TP RIARE 2 o &5 A TSR e B0 B L o
TR, 2 DL R R S

5| k% —~ HilE: sys.addaudithook, HAMHZE.
3.8 FriR e

6.3 LR fisih

void Py_FatalError (const char *message)
FTE—A S R BT AR . ASPATEMNERL. L eR B 24 (RS I 21 ] B 22k 2L (5
Python f# e A EIG  A R ARV A BN, S RO gmIR i m %, 78 Unix £, 43
#E C FERRAEN abort () 2B IRF i B R4 —> core U

void Py_Exit (int status)

SE Y AR, XA Py Finalizemx () SRR VA AR C PEBRK exit (status). 1
Wby Finalizemx () HURMHE, JRHURAHBEY 120,

TE 3.6 JUEE I oK [ S A LRI R 2 P20 .

int Py_AtExit (void (*func)())
WAt Py _FinalizeEbsx () WMBIEIRRE A HIE LR ECR AL AT S BCEHA RV R B AT
. FZ P DAHEMT 32 AVEBEREL. UMy, Py _AcExit () ¥R 05 JRHT, BRHRE
—1. BN PR S B . AT BERECRF E 29—k . T Python Y P EB 5
LA PR B 5E A, AUtk Python APT RNR ¢ func Td

6.4 T AB

PyObject* PyImport_ImportModule (const char *name)
Return value: New reference. %X+ N Py Import_ImportModuleEx () WIfEALIRIED, ¥ globals F11
locals ZH(1% K NULL H-KF level ¥4 0. 24 name ZHLAL &4 55 (BIFEE T— MW FR3) B,
fromlist ZHEPEBNHIFR [+ " 1 DXFEIR MEDREA B8 5 BRI AN AGAE FE A5 00 T AR A A0 At
i Em 2R . (AEME, XA name SEPR 2488 — 01 JE PR A — D8N R
TER: R __all_ AR IEEM B SmEL. ) iRl — X e AR HE I, 22
TEF A KM R NULL 875 RS ARGRIBIRA X EAE sys .modules Hi,

ZEREUR R I R AT

PyObject* PyImport_ImportModuleNoBlock (const char *name)
Return value: New reference. %R Py Import_ImportModule () H—HHRFEI R4 .

1E 3.3 ROEEC: A A — SR IR B S R R (H2 M Python 3.3 58, HT7 RAEKZ
B UL P ERE UM R BTN, B AL BR BRI T B TO b
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PyObject* PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyOb-
Ject *fromlist)
Return value: New reference. ‘5 \—AMH . 15257 M B Python pR#( __ import__ () FREUSEFHIH
KA -
AR [ — R T S AR R R 2 AR HTT I, B AR S AR MO S NULL I 38—
Ho 5 __import__ () ML, iKMW FEERELR MEE R R R 2R, BRARGE T
— RS WY fromlist .,

FARMAFAE A SERAIBIXT G, B Py Import_ImportModule () HikE.

PyObject* PyImport_ImportModulelLevelObject (PyObject *name, PyObject *globals, PyOb-
Ject *locals, PyObject *fromlist, int level)
Return value: New reference. ‘7 A —PHLH. 5T I ok £ i FE UL B8 2 2% P & Python bR 4§
__import__ (), PAMARME __import_ () eRELS VI BLEREL.

IR & — A% T AR s B R AR S, BURTE AR I A NULL I — A
o 5 __import_ () ML, HiFRK RN FEEELR EMEHEE Dz = Z5E, BRIESE T
—NEZSH) fromlist .

3.3 B fE.

PyObject* PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals,
PyObject *fromlist, int level)

Return value: New reference. 25{\ TPy Import_ImportModuleLevelObject (), {HH %M A UTF-
8 S FFFHR T AN /2 Unicode Xf 4.
TE 3.3 UL H0: AP level Sy T4IUH.

PyObject* PyImport_Import (PyObject *name)
Return value: New reference. iX2— A T 48] “SAHTERE” WEBREREZED (BRIEE level
RO, FREXFA) . BRI M E A RERET _builtins_ Y __import__ () i
B X EMAE R 2 AR N AT AT R A TR A
ZRRBUR R X AR A

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. BE— 5L, R[]l — 38 g B EARB B 5 | H, 5878 2 GO 1]
NULL R E— A5 (TR MR A S A AE) «

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. 3% [B] %f W T FEAEH 2 PRI NT R . name S5 FE 0] AR

package.module. WIRAFTE modules FHLIN P SEK AL M, WIRILAT], WAIE—SHsEf
F5 HAT A 3 modules FFHL . FEARIMEHR B NULL Hig E— 55 .

MR SRR B SNBSS ERE ARG RGN, OR8] — SRR R . 5
MPyImport_ImportModule () BEMIENZMELARFALIL. name {7 552 FRIEES
PSR A AENA SR

3.3 B fE.

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. 2{l TPy Import_AddModuleObject (), {HH.A MM UTF-8 4
T F 4R E A 2 Unicode %142 . object.

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference. %45 7E— A TR (FIREN package .module JE) Fl— A\ Pyhon
TSSO N LR AL compile () ZREUAAUASRT R, IEGZEIH . IR [ X% B 5
ARSI, B0 R K A A R R 0] NULL B — i TE A EFRITE DL T name 2 M\
sys.modules g, BIE name fEPE APy Import_ExecCodeModule () WEAELET sys.
modules H, 7E sys.modules HREARFEEMIGAIIBIZGRA, PO ARXFERIBREA
INEFERHRA R EAL T —FARAR O TRAEL R B DR BT RE R EHUIRR) R
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BRI __spec_ Ml __loader  HIRMAVCEMGG, R E NG LHE. MY spec i hNEAS
(ARTBE) RSO __loader  MTEHAMREIL N SourceFileLoader LM,

By _ file_ JEMERBEE X RE co_filename. QRGN , __cached__ ik
H,

R B P AN KB B E . WS HPyImport_ReloadModule () | fif B EAR ) T
EH

4R name F51m—MEAX N package .module WA S S HIAFR, WAL v A Q& QA5 TIA A
SO,

Hig &Py Import_ExecCodeModuleEx () MlPyImport_ExecCodeModuleWithPathnames ().

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
Return value: New reference. Z3{)) T Py Import_ExecCodeModule (), {HUNR pathname <>}y NULL
M SPBOABRRE _ file  EBYERAE.
é%ﬂPyImport_ExecCodeModuleWi thPathnames () o

PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,
PyObject *cpathname)
Return value: New reference. 25{l) T PyImport_ExecCodeModuleEx (), {BUNH: cpathname 4Ky
NULL WS PBOBR R __cached_ {H. TE=ERECH, X2 HEERA—1.

3.3 Hge.

PyObject* PyImport_ExecCodeModuleWithPathnames (const char *name, PyObject *co, const
char *pathname, const char *cpathname)
Return value: New reference. 25{)) T Py Import_ExecCodeModuleObject (), {H name, pathname Fl

cpathname “Aj UTF-8 il 4G R . WISR pathname 5% 5 NULL WA S22 AR 8 cpathname HEWT
HETEIE.

3.2 Fi e
TE 3.3 BOERC: AR R T 5 i AR ] imp . source_from_cache () SRITHEHEAE.

long PyImport_GetMagicNumber ()
& [u] Python “FH5 i SCf (B .pye SCMF) RYBEEL. WOBEEN M AFAE T 0 i SO Sk PO A4
H, FE IR N . AR ] -1,

e 3.3 BOE M KRR e -1,

const char * PyImport_GetMagicTag ()
BEXF PEP 3147 #% 50 1Y Python 5% 35 f5 3C {4 44 1% o] JE R b5 25 5 £F 5. i iICfE1E sys.
implementation.cache_tag [A{EE N 2485 08 i ok 250 B8 AR (E -

3.2 B fe.

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. 32 [0l TALHUS PR L (B sys.modules). 15 EIX 24 %4
R AL &

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. iR W25 E AFHIE AR . Q1SRRG AR S AR M) NULL (HOR 215
B WEREIRIIG R ] NULL H B AR

3.7 B fE.

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. iR [ 5 %} — 1~ sys.path/pkg.__path_ W4 H path W% 3 4%
X4, AR it sys.path_importer_cache FMRIKM. WRE M A EL, Wik
Ji sys.path_hooks H R F|—EEALFZ path 55 HWH 1. W0 AT H 09 81 05 1]
None; X Rf 45 H1E H Jypath based finder Tk % path 45 H B & #v. 45 R LA H sys.
path_importer_cache. &[] E AR ZATHEIH .

void _PyImport_Init ()
Initialize the import mechanism. For internal use only.
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void PyImport_Cleanup ()

Empty the module table. For internal use only.

void _PyImport_Fini ()

Finalize the import mechanism. For internal use only.

int PyImport_ImportFrozenModuleObject (PyObject *name)

Return value: New reference. JN #5424 Frh name W E R SRR, BEhmfaR [A] 1, 40 5 2R 3 2 A% e )
iR IE 0, AR I MR [ -1 FF BN . BEAE MBI S R e S A R, T
M PyImport_ImportModule (). (HEEILAFHA RS - MR E BT A IR BCR E
B.)

E.
3.3 BRI HE.
15 3.4 UOER: __file  JRPERFAFHERE FIE.

int PyImport_ImportFrozenModule (const char *name)

AT PyImport_ImportFrozenModuleObject (), {HEAZFR N UTF-8 ihd 4588 1M A &
Unicode X%,

struct _frozen

KR ORI IA R AR A E L, 51 freeze T HFTA MM —3 (FS 5 Python YA
MHEIATIRPE) Tools/freeze/), HE X HFE Include/import .h L F):

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

bi

const struct _frozen* PyImport_FrozenModules

A BRI R ) struct _frozen $(4l, PANULL 83 O fERZEHARIC. 24— RETRIR
BEFA, BRI RTER 2 =T 0] PALABER SRS S R R 25 A A5

int PyImport_AppendInittab (const char *name, PyObject* (¥initfunc)(void))

I B () P BRI R R I — M . XX Py Tmport ExtendInittab () MEHHDLE, WET
WY RFENGRE -1, BB 6 24 5K name KA, FEH R AL initfunc VERAES— KRR T
R R G BR . BRI 24 7E Py Tnitialize () ZHiVEM.

struct _inittab

TR Py EAR S P i — N4 B OG5 R . BEASSE M RER LA T N B AE R v ) AL 4
FRAWIIAIL R B . 24 FR 2 —A> ASCII Zafid [ E4F R . i A T Python 72 /5 AT DA X 4544 14 1
BHKEPyImport_ExtendInittab () MZEE ARMLESMA A B, ZEEMATE Include/
import.h HE LK

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

i

int PyImport_ExtendInittab (struct _inittab *newtab)

Add a collection of modules to the table of built-in modules. The newtab array must end with a sentinel entry
which contains NULL for the name field; failure to provide the sentinel value can result in a memory fault.
Returns 0 on success or -1 if insufficient memory could be allocated to extend the internal table. In the event
of failure, no modules are added to the internal table. This should be called before Py Tnitialize ().
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6.5 #¥it marshal ¥ 7 Ff

X LEHIFE o C AL HE S marshal BT A AH R HEAS )P S xd 52 . oAy 22 pR 00T R RF 4R
P55 ANX P AAs =, 55— SepR BN BT R SR BOT R BdiE . 1T 776 marshal 558 i SCFR b2 A — 3
HlBAT I .

BEFEAEAF T 2 R AR T3k

IO ST R AR AR SRS - 565 0 SO DT sERUAS , 56 1 UAR &7 SO marshal Jiz J7 2714k L S 4k
FAFER o 5 2 RSN S kA X, Py_MARSHAL_VERSTON #8141 L4 (4Rl
BYEH 2).

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

P Long BEEL value DA marshal #5X5 A file. 3%¥F HE A value F:4%I17 32 {75 TLiEAML long
RAKEATT . version $5 B SR AR o

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
Ff—~ Python %f 4 value D\ marshal }8 X5 A file. version $§W]SCAA& A .

PyObject* PyMarshal_WriteObjectToString (PyObject *value, int version)
Return value: New reference. 1% [0]—A~05 value [ marshal R BRI FETTEERT S . version $5H] 30
M HRRAS .

PATR BB R VRSO IS A7 il marshal #55XRE

long PyMarshal_ReadLongFromFile (FILE *file)
MITH T B0 FTLE (6t W B ik |l —A4~ C Long. ] H B REEE 32 (VINME, Toit
AAHL Long FERUWK LN,
KAEFE G, RFRCEIE YK (BEOFError) k] -1,

int PyMarshal_ReadShortFromFile (FILE *file)
MATH T FILE > (6 R B ik Bl —4> C short . fH R UL BEBEEL 16 (Z9{E, Toit
AAHL short FER YKL M,
KAERE G, RRCEIE M) 5 (BEOFError) kM -1,

PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. MFT I T E2HUHY) FILE* AYXT R EUHE 7% [7]—~ Python X4 .
KGR, R EE S R (EOFError, ValueError B TypeError) ik [F] NULL,

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. N\F]TT AT 1ZEH) FILE* BY%F M. £ i 1% Al —~ Python Xt 4. A6
TPyMarshal ReadObjectFromFile (), MEREURERAFAMZSCHREE Z 05, Avrk
FFSCA BB AR ZRA N AF, DATE 57 51 Akt R 0T DATE PIAT A A 08 45 0 AS A2 B IR M S 52
BT A A8 8 AN 2 FEA SO U AT 2B R I TR =K

KAFEARET, BIREEYSP R (EOFError, ValueError B TypeError) iR [H NULL,

PyObject* PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
Return value: New reference. M 135 [4] data 11 len A5 19537 & v IX % . A 38088 7 3% o] — A~
Python X} 4 .

KAFEARE, CHIREE S R (EOFError, ValueError B TypeError) iR [F] NULL,
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6.6 BT UL IRE H

TERVEIRH CHY FERRECRITI AR, XL Boe 7 FI0. HERIE BFIFEG] L extending-index .
X B8 pR B A A 1 BT = S, PyArg ParseTuple (), PyArg ParseTupleAndKeywords (), VA

JepyArg Parse (), ENVHRH A% XA F F  RKF ok B0 A ) 2 80085 T ek B, 36 2 R 0 60 0 A
[l TR R A A AT R

6.6.1 fitbrz%

AT AL 0 SEE AR EI0. MR UEICHIARANIA A Python X5 EillH 21
FAFECE hE SRR ITTI . B T AEBISN, — AR S S B R 2 B B Y X 4 R
W EA B SR FERE PRI T, NG5 N RBAZARAIG; BES O Rt R 4>
R ERITHY Python XFG2RA; J54f5 [1 WA ALY C A h: (L RHR) K7L,

FRHRHIZAFIX

RS ACVFRF RS G382 1) AT BB X HEA T ) o AR BE s BEHR AR [ 1Y unicode 747 B3 545 XY
JEAG R AT i o
— ey, MRS E— R R — P X, XA G XR] AR B2 Python XFRAEHE, I

Hix A2 o KA R AR . AR TR EEN AR REBUTAT NS ] BRTiXLE es, es#, et and
et#.

SR, M—ApPy_buffer Z5HIRIRIE, HAESHZh XBIA:, FrPAVE B FERE S 6 XA Z b X, R
ffifE Py BEGIN_ALLOW_THREADS Hevt | mJ DAkEGe v AR K PR A /N el o i S8 >Fe Ay XU
I, WAEAMMPyBurfer Release () TEARGEREIEAG AL BRI (B EAEZ BiATA o Wr =)

BRARS AU, Zh RO RS AR IR

HE 2% 50 75 2 H 32 Wbytes-like object, I & B 1 EF A A& 28 ob X 45 4. A AT 38 A A X &
WM PyBufferProcs.bf_releasebuffer FEr2d A NULL R &K¥EVEM , iZFEBA N bytearray
XAER AT AERT 42

T A + 2k (s#, v, %), KESHRRA B #F Py_ssize_t) FEMF Python.
h 3k {2 B PY_SSIZE_T_CLEAN W E L. WX A EME L, KER—1 Py_ssize_t
Python JUR/NEFITIA R —4> int A, FEAKAY Python A H R & MAE, H¥FF Py _ssize_t Mk
FESHF int B, HF—EE X PY_SSIZE_T_CLEAN %M.

s (str) [const char *] kf—> Unicode X R ili— Mg 10 FAFHR Y C 454t — M astfam — 1 C&f7
TR, XTI R L M FAHEH L . C FAFH R T 245N, Python “FAFHRARN
REAL S IR AR TER RS £ R, —4> valueError 95K . Unicode X RULFEALIN
"ut £-8" Gl C PR . AR, —4> UnicodeError RHEMTI% .

WA XA RIBAN B Zbyres-like objects. WIERARAEEZ XA R G EAETERFEN LI C #4575,
BWE ] os FixX A PyUnicode FSConverter () {EHN 4 10F13L,

e 3.5 R E: PART, 24 Python 475 Rl E| T H#R AR null {5 &5]% TypeError .

s* (strx or bytes-like object) [Py_buffer] X~ i53CFE 257 Unicode ¥ R iE32 7 r B8N % . B 0l
WHE RN Py _bufrfer Z5FMIRME. X BELE5RM C FERFE B &k A NUL 5275, Unicode Xif
Fi ut -8 AL C FAFH .

s# (str, W ifibytes-like object) [const char *, int or Py_ssize_t] % s*, T EABEZ 5N S, 4
RAMEE A C A2 g, B—A235 0 C ERHRMTsE, B MR EMKE. FARREE Sk
A null 5235, Unicode YT 4R 'ut £-8" iR C F4FER .
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z (str or None) [const char *] 5 s 25{Bl, {H Python X} HEN None, FEXFHEHLT, CH5EFRE N
NULL,

z* (str, bytes-like object or None) [Py_buffer] 5 s* 24{2], {H Python X4t HEN None, FEIXF{E M
F, Py_buffer 25 buf B R E N NULL,

z# (str, Hifbytes-like object 8§, None) [const char *, int 5§ Py_ssize_t] 5 s# 2%{tl, {H Python X}4:4h,
A[HEN None, FEXFMEN T, CF8EHRE N NULL,

y (vead-only bytes-like object) [const char *] 32k 28— 4T AR G 1 ML 6 1) AR H3 1
C 5%t BA$Z Unicode X% . FHTEZAFRKMAA SR A M null F455 QRS T null 77,
&5 k— ValueError FH#.

£ 3.5 OER: AR, 477G X i@ 2] T AR null ‘P35 25| % TypeError .

y* (bytes-like object) [Py_buffer] s* {753, A#3Z Unicode Xi4:, Ry, Xz
LA HIUL (e TRPRR

y# (Miibytes-like object) [const char *, int 3§ Py_ssize_t] s# 78, AN$3Z Unicode Xf%, Rk
SAATE R

S (bytes) [PyBytesObject *] ZZ3K Python X520 bytes X4, RE{BATEM SR . WRZXI R AN
bytes X[ G M£5| % TypeError, CAARWIHFEINPyobject * A,

Y (bytearray) [PyByteArrayObject *] i3k Python {45 bytearray X4, Nl AT R4,
RIZXRAN bytearray XRMET| K TypeError. CASRW A Pyobject * KA,

u (str) [const Py_UNICODE *] #—~> Python Unicode %% %41k 45 7] — 1 PAZS 2 1111 Unicode “F4528
I FEEr . ARRAAIE A—A~Py_UNICODE $g41 A8 S pyiihl , 76 T — A48 1M 2 A7-/ER Unicode
Gep X% IR — A Py_UNICODE FEBY P FAF i B WU T g it 1l (16 £ 5 32 i) . Python
FAFER U IABE AL A iR A null FA5 55 WA, 51K ValueError Fi.

TE 3.5 MU HC: PART, 24 Python FAFH Al E TR ARY null {5 & 5% TypeError .

Deprecated since version 3.3, will be removed in version 3.12: X 2 IHRAFE= Py UNICODE API; 5 1F#%
FPyUnicode_AsWideCharString().

u# (str) [const Py_UNICODE *, int 8§ Py_ssize_t] u {4, FEMA C A8, 55— 845095 —
A~ Unicode FHRZAFIX, AN REHKE. TR null fLA5 5,

Deprecated since version 3.3, will be removed in version 3.12: X 2 IH AL Py UNICODE API; i iF#%
fPyUnicode_AsWideCharString/().

Z (str 5 None) [const Py_UNICODE *] 5 u Z5{i), {H Python X} 4 1 0] £ & None, FEiX Fj1F i
FPy_UNICODE #8518 & NULL,

Deprecated since version 3.3, will be removed in version 3.12: X ZIH AL Py UNICODE API; i iF#%
ZPyUnicode_AsWideCharString/().

Z# (str 5§ None) [const Py_UNICODE *, int 8 Py_ssize_t] 5 u# J5{0, {H Python X4 th 1] gE >
None, FEXFEN T Py _UNTCODE #5511 E A NULL,

Deprecated since version 3.3, will be removed in version 3.12: X2 |H Rk Py_UNICODE APIL; % iF %
fPyUnicode_AsWideCharString/().

U (str) [PyObject *] %izK Python %§4 4 Unicode X§4, AR TLAT e . WHRIZXTSA A Unicode
MEN 25| K% TypeError. CARRWAIHFENI N Pyobject *,

w* (W[ 5 bytes-like object) [Py_buffer] ixX ik U2 ARSI AT 365 ZAF KB LR SR . BN &
ety _buffer GSHIRIE. Zirh DXu] BEAFAERR AR null 747, 24 8w DX 58 )5 8 2 75 280
HPyBuffer Release (),

es (str) [const char *encoding, char **buffer] s {22 =,, T K455 Unicode 5 FAFRF M X
B HACHNEA e NUL 54735 1 2 gm i s .

WA XTEZRNSH E—MUAER A, HHUA08 const char*, BEf§H—4~PA NUL £535§
F AR TR it hg N4 AR, B35 A NULL, X FER(EH 'utf-8" Zifdig=. WIHR A Python J&
NN g ioAs A TR 5 & S8 . BB SN char**; BRG] AR R R
HSECRNENG MWK . OB PASE— DS EOT 2 1 it b X2 T4 5 o
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PyArg_ParseTuple () 4y HL— A RBR/NGEMIX, KF 4 b 5 BB 75 D1 HEX A e X H.
BCE *buffer 5| XAH BRI AAF2E ] SRR SUEAEM SR Pyiem_Free () ZRERE 4
IR R

et (str, bytes or bytearray) [const char *encoding, char **buffer] fl es [, & T A HEHLIEA
PIFAFERRTS. fH, ERBHE AMSEUE ML G AR 288,

es# (str) [const char *encoding, char **buffer, int 8} Py_ssize_t *buffer_length] s# 145z, B
Hih5¥ Unicode FAIAFATFAFZEMIX . A es Kb, ERVEAREIREEE NUL F17,

EFRLE=ASHC H-MUNERA, HHATN const char*, EiH—MREKAATR, £
LA NUL 5 FAFHR B NULL, FEJ5—F 0L FRHEH Tut£-8 Zfidisal. MRgnidiss
PRICIERE Python RSN 5| K5 55 “AS BN char**; BITG | HTEEHER B0
AZHOCARNER G X SCARFFUAE — D SR HE A g i hs X T4 b5 . 28 =S R h 1
I —NHER R EE s WS T PR RO B it G i DX AP ) R

A PR

U *buffer 4317 NULL 4581, WeRECR 7> BOUTH R/ Zenh X, 54 i 10 B S i 21 e Zenp X, 5
BCHE *buffer AT H 2 BRI AFAE o RN SASTIR T Pyem_Free () DATERE IS REICT BRI e X

W *buffer $510)E NULL 4551 (EAEMZEMIX), WPyArg ParseTuple () $ AL E1E N
GRS, A buffer_length VI EIRE 0N XA/, SRR, E KA A0 KR 151 X
FARILE . WREMX AR, FiRE 4 valueError,

TEXPABITH - *buffer_length YU E 0 i 545 A NUL R R

et# (str,bytes 1§ bytearray) [const char *encoding, char **buffer, int B Py_ssize_t *buffer_length]
es# HF, BT AMERDEANTFRENR. M, BREEANSER RGN AL
A,

By
b (int) [unsigned char] —/~JE4 [ Python BEAUFEAV B TEAF5 MR 8L, (77—~ Cunsigned
char KHid,

B (int) [unsigned char] 7 — > Python #& 74 &% {4, if — ™ 08 B4 H N 4G A5 % 3 )8, A fE— 4 C
unsigned char ZKHir,

h (int) [short int] }—~> Python #&HU%EAY jfi— 1~ C short int H3&H,

H (int) [unsigned short int] }—> Python #& B ¥ (¥ i, —~ C unsigned short int LA S5T3EAL,
FEAK A i )

i (int) [int] $f—> Python FERIFLL Y —> C int FEAL,

I (int) [unsigned int] }§—-> Python BRI AL Bl —~ C unsigned int JLfF5EA, FHRRE N i
i
o

1 (int) [long int] > Python #&AUH 4k jfi— 4 C long int KEEHL,

k (int) [unsigned long] §—* Python %L — 4 C unsigned long int AFSKIEA, FAK
Al 1)

L (int) [long long] f—> Python BAULAL I —4> C long long KRB,

K (int) [unsigned long long] f—> Python AL} —/> Cunsigned long long JAFTRKKEA,
FEAKS A H )

n (int) [Py_ssize_t] f—> Python ML —> CPy_ssize_t Python JLA/NIEA,

c (bytes B # bytearray KJ§h 1) [char] $f—> Python FH7 AL, WI— PN KR 1 1 bytes B
bytearray W%, #{b—" C char FfFRLL,

1E 3.3 UEH: SA¥F bytearray FEBMIXIR .

C(str K)o 1) [int] 5> Python F4F, W—KEN 1Y str FAFRXTS, FALm—4> C int A
KA,
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f (£loat) [float] > Python % i L i —4> C float 7F S5,
d (float) [double] ¥~ Python 7% S84 4 C double XU TR SHL.
D (complex) [Py_complex] —~ Python ig& 2B Il,— 1~ C Py_complex Python &g 425,

At} 52

O (object) [PyObject *] f Python X5t (RIEATIEATHAR) TEfffE C X488+, Bit, CRFRRCEHE
AR AR . RIS TR S0 FEif9RE A2 NULL.

0! (object) [typeobject, PyObject *] 1§—~ Python X547 A—> C X5 45%F . XEMT o, (HE2TZH A
C 4 55—/ /& Python LRI R HINE, 28 /SR AEMEX S 48411 C A8 & CEBLUPyObject #)
bk . AR Python XTGORHA FTERIGERY, W5k TypeError.

0& (object) [converter, anything] i@t —1> converter FREE—~ Python XT84 h—4~ C AF & . MR
NS B, B E CASE CRAUER) ik, ¥k void * JEAY, converter
BREICRF AN 5 X -

status = converter (object, address);

Hor object B FFEH) Python X421 address 154 PyArg Parse* () BEH) void* 4. &[]
(1) status [ 24PN 1 ACFREEA NI PA O AAFRFEH NG . M54 RIS, converter BREY 2475 | K& 58
It H. 21k address N R FREAR B ECIRES

R converter 3 [8] Py_CLEANUP_SUPPORTED, WANRSEFENTHRL KM, B g FRH X
PREL, AL e A LSRR A B AR N AF . FESE AN, object Z80R > NULL; R,
BB HOH N NULL; L, %S5k h NULL, Wb, %S 8% 8 N (WARE) o4 NULL
address F{EL5 JE AR IEIY o B(ELAH ] o

1E 3.1 JRF Ek: Py_CLEANUP_SUPPORTED ¥/

p (bool) [int] WKL AME N B (— MR FIW H EARFE5R A AR Y C true/false & HU{E
WEARFEAACNEE 1, BRIN'E 0. BEZAEAMGIEN Python {H. £, truth SRHUHE £ 5T Python 411
(G =N IEWSE=NiEEFS I
3.3 Bl Hie.

(items) (tuple) [matching-items] 507052 Python [751, ‘BRI KEER items AR BITCHISR . C 2
BB, items HRE—AMSE ISR, EA A ROC T R I E .

& long” B AL CRALE R 715 1% LONG_MAX [ 2T RERY, SR A B T3 24 1 A i ——

YT BONITHRECRBIME RS, 55 BB R At abT (S2hs b, Cif s S il AR Sl Fom

R AT RE S K A2 L) .

KA FAFER PR — S A A7 B FRIRI G S X BRI R M EAE R 5. BiTE:

| FREHAE Python S5 R I SEEHE PR . C A8 X ) W] e ST BRI i 10 R BRI E
—NAESBOA TR ER, PyArg ParseTuple () NREVIFIAHNAY C 28 & (L 8EE) INE.

$ PyArg ParseTupleAndKeywords () only: FEHHFE Python S5 3 Hh N 1Y S BER 2 0t i o8 4
S S, FrA G SIS FTIES AL, s AR | B EAE S R
1P
3.3 B HE.

: MR BITH RGBS EM AR AR R RIS B R4 (PyArg ParseTuple ()
BRARGIAH CRBE” 7).

; AERBRITHS RIS 5 G AR R A R S BURBOA R S RIS B .+ R AHEHE
JFo

VERATAT A S 45k Python Xf 45| Hl@ R ad5 I ABEEE 05 145!

A% 156 25 33K 28 oK B0 PN S0 502 AR AL A HR 0 72 B bk 5 36 U0 SR AR i A e

B, W Bk R ITAN R T TR, XS EUE N A XML, BTN

VERCHE & AR Y. A% R

&

6.6. fiFHT S BIF A 47



The Python/C API, %1 3.8.16

TR, arg SR VCEAE I HAE R . IR, PvArg Parse* () BREGRIM true,
RZEARIE false I HG| K— A G@E T . MPyArg Parse* () MR A HE— g B ocke b R
T IR, X6 7 ) DA % S £ (A% =X B e i P AR AR S 2 gl A o

API g%

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
fEMT— 1 REN 28, Rk P SEBEES BN E I JRTRAE & . R E] true; IR [A]
false H H5 | AU 75 o

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
MpyArg ParseTuple () M, SRMIEHEZ—A va_list KA SHM A2 A AR I SHUE

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-
words(], ...)
IR B SO % B 7 S R R I 4o Jey A B R R B S 8. keywords S8 KR T SHAA TR
B NULL 2 B840 . 25 4 FRFE R positional-only parameters, IR B true; &AW, ¥R [E]
false F5 | R AH R 4 o

TE 3.6 JiE R BSIN T positional-only parameters F) 3235

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

char *keywords[ ], va_list vargs)
MpPyArg ParseTupleAndKeywords () MR, SR E R —A> va_list REU[ SELIMT A 2 P28 %L
IS,

int PyArg_ValidateKeywordArguments (PyObject *)

ok T Mok R X TS MW e T R, X R B A R
T PyArg ParseTupleAndKeywords () A HMIE LT, J§&H C &R HMX R
#,

3.2 Hil e

int PyArg_Parse (PyObject *args, const char *format, ...)
BRECH IR “IHZREL” B SHIR X SR U I 1y METH_OLDARGS S ik E
M Python 3 SRR . XA TR R S8R, IF HAEER RS i RZHRE Ewis
5, EATHTZEN. BT A T, SR RE R ik A~ H s g1 .«

int PyArg_UnpackTuple (PyObject *args, const char *name, Py_ssize_t min, Py_ssize_t max, ...)

—ANERIRASEEEROT R, B AR € SHCRAL. X R R IS R
BN MAE R VR P PR WS METH VARARGS. 408 3L bR S0 TG M EH args B B
WA S — el JTCAHRY A R DR min 3 HANE IS max; min Fl max WREAHSE . FAMEY
SEIAE NREL, BASEATE— MR Pyobject * A RINTRE: BEATRARH args MI{E
B e EEEMG I XTSRS A RNl args 4 thEIE TS BRI A&
KL PR ECA TR B, AR args A2 el B0CE A0 5 R IR B ) 0 3 3R [ IR
AR T R PR — A 7

KRR B R B, A _weakref i BIARHHI RS0S5O I TR -

static PyObject *
weakref_ ref (PyObject *self, PyObject *args)
{

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

}

return result;

}

EMI TP PyArg UnpackTuple () BN TR PyArg ParseTuple():
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’PyArg_ParseTuple(args, "O[O:ref", &object, &callback)

6.6.2 Gl 4

PyObject* Py_BuildValue (const char *format, ...)
Return value: New reference. 21250l T-PyArg Parse* () R R F— R VE PSR F 4801 2
BE. TE L IS IRAT IR B NULL; AR ] NULL, K55 K535 .

Py_BuildValue () FA—HAE A, HALEMFRITFRFSH SN 8EZ iR
JeA Ao AR AL AT R, BRI None s WREALS - MEAEIC, EikE
A ORI AT — X R B3-S AR S A A 3 ) AR i Bk [ — K/ O B 1Y
pive:

M INTE A X B DAS B AL 6 SR A vt 2 ik, s Fl s# BT, S ¥ DRSS
Wi VAL E XM SRR 29 Py Buildvalue () SIEHIXTL B H . Hh)iGih, W
BRI malloc () I HRFECH NAF 2SR & 4G Py_Buildvalue (), WRIAARISHEA ¢
{EHEPy_Buildvalue () IREIEM free ()

TE AR, G5 HRIBAME R B 0 WA R IR 2R 9 Python X4
KA TS [ WHY R C AL R (LR #YRAL,

FRPIZE N, FIAAT, FSRIE S AR 1 i e (R R RS, 0 54).
LA K IO AL e FUAT MR T

s (str B None) [const char *] {fiff] 'utf-8"' g fras & 1) C FEAF 54 Python str X4 .
Wk C 45454 A NULL, WA None.

s# (str B None) [const char *, int B} Py_ssize_t] ffiff] 'utf-8"' il C F4FEp S H K FiE
224 Python str X5, MR CFAFERFEE A NULL, WK BERFREZ0%, H3& 1] None.

y (bytes) [const char *] XFf C FF4FH 4440l Python bytes X4, 1R C FAFH 354 NULL,
NJ3R [|] None,

yi# (bytes) [const char *, int 8} Py_ssize_t] X2 C F45 R S H K 0 A—> Python X4,
W% C FAFE 455N NULL, WA None,

z (str or None) [const char *] FI s —#f,
z# (str B None) [const char *, int B} Py_ssize_t] fll s# —FF.

u (str) [const wehar_t *] 252 [F 1Y wechar_t [ Unicode (UTF-16 5 UCS-4) ¥3R2E o X % 46h
>4 Python Unicode %f4¢. #15R Unicode 2P X $54%1 4 NULL, i[5 None.

u# (str) [const wehar_t *, int 8¢ Py_ssize_t] ff Unicode (UTF-16 8§ UCS-4) 3{iEZEah X Jx H
K B 454 Python Unicode X§42. I Unicode ZZif X454 4 NULL, WK FER9E 20, HHiR

[A] None,
U (str 5§ None) [const char *] fll s —FE,
U# (str 3§ None) [const char *, int 3§ Py_ssize_t] il s# —FE.
i (int) [int] Ff—4> C int BEAFL{L A Python BEAIXT 42
b (int) [char] Ff—4 C char FAFAE LA Python AN 42
h (int) [short int] f—4~ C short int $#EAIEEAL A Python 37 %4 .
1 (int) [long int] ¥—> C long int KIEAIEELY Y Python AN 4
B (int) [unsigned char] ¥—{> Cunsigned char JLfF5FF R4k Python BRI 42
H (int) [unsigned short int] ¥—{> C unsigned long JLEF54H B ALK AL Python ¥ AN 4 .
I (int) [unsigned int] (f—/> C unsigned long JLAFSHERIEE(L AT Python FERINT 4
k (int) [unsigned long] #—4> C unsigned long JLAFSKIEFIEEAL AL Python BE I % 42
L (int) [long long] 4~ C long long KK HEEEELA Python #IEXT 4 .
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K (int) [unsigned long long] ¥—/~ C unsigned long long JTLfF5 KK &ALk K Python %%
LEVO R

n (int) [Py_ssize_t] ¥ —14 CPy_ssize_t J5HI%E4k A Python 3&7Y

c (bytes KJEh 1) [char] $f—14~ C int BRI ER)FLF44L N Python bytes KR 1 fFA7X)
%,

C(stx KM 1) [int] F§—A4> C int BERRAFRFLI N Python str KN 1 IFAFFHRXTE
d (float) [double] Hf—/~ C double XUIH RV s AU 1L A Python V7 SR+

£ (£loat) [float] f—> C float HURGEEIF ML A Python 2 IR

D (complex) [Py_complex *] f—> C py_complex KBPEEH L Python S HRAL,

O (object) [PyObject *] f Python X} G A& A4 (H5| HITERAN, %ith 1 #34) o g
AR 42 NULL $541, NMBE X 2 il T 28 B 50y 18 & P % 0 158 B S T 5 ke 1)
H L, Py _Buildvalue () ¥i& [ NULL, (HARSG5IEREH. RN KT EZRE, WEE

SystemError,

S (object) [PyObject *] Fi1 0 #H[F .

N (object) [PyObject *1 #1 0 AH[H], SR EFFAEIARAYT I ITEL. Ml /] SEE) 2+ pxs
FAE A QN SR

O& (object) [converter, anything) Wit converter BRECE: anything 554>}y Python %4 . 1% R0 FH if &
&N anything (.5 void* %) 1ENSHOT B 23R [F]—4 “HiRYy” Python XI5, siF 4k
A BRI B] NULL.

(items) (tuple) [matching-items] $i—1~ C ZF 5 J¥ 5|4 1 Python JCA I LREFAF A e R K= .

[items] (1ist) [FHSRIICHE] KA C A RTINS Python 41 FFH LREFA Al T 2 4+ .

{items} (dict) MRMICHE] K— C AR T I 4E40 Python P, f—XFiELEN) C AZ #XFE
R ICEBAF A, A BIVER KA.

AR R A R, WE SystemError S FFi& A NULL,

PyObject* Py_VaBuildValue (const char *format, va_list vargs)
Return value: New reference. fllPy_BuildvValue () f[a], SR BEEZ—1 va_list BRI SET A
AR SRR

6.7 yAFH AL R AL

TR AR A 55 55 i 1 14 R

int PyOS_snprint £ (char *str, size_t size, const char *format, ...)
R4 4% X 57 5 formar FNVER AN 80, it R EB I size 51 8] sre 2 0L Unix M} 00 18
snprintf(3),

int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)
WRAEAR X F AT Hy format IZEBSHINE va, i A size A~FA5 2] stro 20 Unix F I 51
vsnprintf (3),

PyOS_snprintf () MPyOS_vsnprintf () W3 C HR#fEFEREL snprint £ () Ml vsnprintf () . B
1109 B A2 PREEAR T 00 T B —8 7, miAsiE C R EUOIASA .

LA PR str[size—1] FERFIHIRZ R '\0' . EAINAB AL size NF47 (WHFEAREM '\0")
74, B ERBERESR str = NULL, size > O fil format != NULL,

WV E%A vsnprint £ () 1M H P XK /NFT Bk G Wi size 512 5255 DA L, Python £ PA—
/]\nyFatalError() ;qu_l_l:o

IXLERRELI IR EME (rv ) R4 R DA AU g
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* M0 <= rv < size M, HHFEHAIINIR: v DNFREAR] sor NUFERE str[rv] (B
"\NO Y.
* Y rv >= size i, MMFERSPENIFHFE—DEA rv + L PRGN KA REIIIAT .
TEMREOLT strisize-11 24 "\0".
s Lrv < OB, " 2RERGHEN. TEIERT strisize-11 H4 "\0", {Hstr BHAED
FEARE S o SRR B TIREF6
DA BRSO S5 2 BRAETE S 1 7 e B KO e e
double PyOS_string to_double (const char *s, char **endptr, PyObject *overflow_exception)
FEFRFH s Felfeoly double AU, KINING[ % Python 5. A2 HYFH7H 14 A% 1. T4 Python
1) float () MIEHRBHEZ N TFAHRINES, RT s UANA A BRI . HARab B 124
Y DA
MR endptr i NULL , F4BEANFRFH . 5k valueError H HikE -1.0 WIERFFFRHANZ T
A R kT

W endptr A& NULL , RAJREZIFAFAF R IR *endpt v 8 R F5 10 85— N REEH I FAF
MR FAFER VG BN R S A SN RS, I *endptr & NS FARII L, 51K
ValueError 74, FHIRME -1.0 .

W s FR—DNRKKIMABBAEAE MR RECPE (e, "le500" fEF 2 P& L1 F
HE) KGR overflow_exception f& NULL iR [B] Py_HUGE_VAL (JHiEX4M&S) FHHA
WEARM . FEHAT M, overflow_exception MJi#g H—> Python EHXTS: 51K FH
kM -1.0 o FERXPAMIEOLR, &E *endptr fMEBIEZ FHH— T4

WAL RIS o) S A A A 2 (HEAn— S AN R BB R ), BCEE 241 Python S 7 Haik ]
-1.0.

3.1 BRI RE.

char* PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
e double val —AME format_code, precision F1 flags W45 ER

e XBULARA T H P Z—, e, "E", V£ R, g, G B et T et SRAEY 45 A
W 0o vt AEAIHEE TAMEREL repr () #8520,
flags R] DA ZE L FH HA{E Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 8{ Py_DTSF_ALT B\ H 4 A&

* Py_DTSF_STIGN K/R SR TElR B FAF R R — 55747, Bl val S aEEL.

* Py_DTSF_ADD_DOT_0 F/RIfifRR MM FAF R B R A G E— 4.

e Py_DTSF_ALT FmnM " B A=A BN . AH TGS PyOS_snprintf () "#' &

XY

WK ptype K NULL, W& 48 5] B {E B #% %/ Py_DTST_FINITE, Py _DTST_INFINITE B
Py_DTST_NAN HIf)—A>, 33K val @ — A RET . TohRBT s db ey .

R FE SR — R A S 8 5 AT ER Y buffer FIFEET, QNSRRI NULL. 18 F 7 B 5T
HpyMem Free () FREHOR B F47E

3.1 B fE.

int PyOS_stricmp (const char *s/, const char *s2)

TFREAR KNG . ZRBILFS stremp O WA MR, R ERM T RN,

int PyOS_strnicmp (const char *s/, const char *s2, Py_ssize_t size)

FAARAR G ING . ZREJLTS strnemp O W ITAEFRME, RREZEE TN,

6.7. TAFHEE R SHAAL o1
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6.8 & 4

PyObject* PyEval_GetBuiltins ()
Return value: Borrowed reference. IR [E] 24 FI AT T P PR A L, G AR S R WOEAE ST,
12 0] R RER S R o
PyObject* PyEval_GetLocals ()

Return value: Borrowed reference. 3 [7] 24 AT i b Jsy Fl AL S ) 0, Q0 SR04 224 1 $AUE 7 ) it D 22
NULL.

PyObject* PyEval_GetGlobals ()
Return value: Borrowed reference. 1 [W] 4 Hij A AT 4= Ry A i 74l R IEA 4 BT R TR

NULL,

PyFrameObject* PyEval_GetFrame ( )
Return value: Borrowed reference. & 8] 24 {2 FARTS M, W015R BEA 24 /i P47 RO TR [8] NULL,

int PyFrame_GetLineNumber (PyFrameObject *frame)
R [E frame 4 { IEAEMATHIATS o

const char* PyEval_GetFuncName (PyObject *func)

U2 fune 2%, REIEBIR G, WEIREIEMAFR, BWER 0] func B2 25K .

const char* PyEval_GetFuncDesc (PyObject *func)
WA func FIZERLR FIRGAFAFER o 3R FE ARG B EAIJ7 3509707, 7 constructor”, ” instance” FI” object”
lﬁPyEvaliGez‘:Fz,chame () E’J R ’H%, ZhE L func EI"JEF““

6.9 Gifhd 2 TENHY Ry fiE

int PyCodec_Register (PyObject *search_function)

MBI G R A 1 2R R AL
YEREWER, H22 3k encodings 4, WIERMARTER, MR EHRAN T RRHIFRNE—

Lo

int PyCodec_KnownEncoding (const char *encoding)

RIS L5 5E encoding (A2 S AR 15 CAFAENR ] 1 5 0, BERRBLE BRI «

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

Return value: New reference. 17 B nfiiih a5 B AN 9w APIL,

object ffi [l A errors fir i LS RAC IR T IEAL IR 45 5E encoding W RASES EREL . errors W PACK NULL 3
AN R gt A T U BRI T e SRR B g i #8 W 25| & LookupError,

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

Return value: New reference. 17 B nfiiith 45 B ASf#AY APIL,

object (¥ Fl 1 errors Ft & SUHOAS IRAC PR AL 25 7€ encoding W R 2R BREL . errors I] PN NULL 3
TN Ry G SRR BT 1 SR BRIA T 3. AR A B S iR g ) 255 | & LookupError,

6.9.1 Codec #rk API

TE R A REH, encoding 4578 A R AN /NG F RIS, XA A BUAIL i 2 38 40 A A = 52 B
X RGN R R AR BT R ey, WK% & KeyError &[] NULL,

PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. "4 €/ encoding FREL—A~ 9w aa BR%KL -

PyObject* PyCodec_Decoder (const char *encoding)

Return value: New reference. “H 25 FE ) encoding $H— RIS 25 R B
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PyObject* PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. " #5 €] encoding Il —4~ IncrementalEncoder X% .

PyObject* PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. “Fj %5 €W encoding 3Hl—-~ IncrementalDecoder %4,

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. “H#5 E 1) encoding Bl —4~ St reamReader L) L.

PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. "% ) encoding $EL—~ StreamWriter L] K%L,

6.9.2 JiI'T- Unicode 4 s A A BIRE w18 33: W14 API

int PyCodec_RegisterError (const char *name, PyObject *error)
AELY SE ) name 2R LEMFAE AL PR 1018 B 8K error. 2% 0195 pR BICRAE— 1> Y AR AL 238 2 ToVE i i) 7
FETCIR S B0 71 Bt 7T B name 146 7€ 2 encode/decode b %4 I ) error T2 N 2% 4 il 4 ok
JHH .

Z M O R L& ¥ % — 4 UnicodeEncodeError, UnicodeDecodeError B{
UnicodeTranslateError (WS BI/E R M S 4, H & X T4 B85 8051575 &
HAFRP MW REE (FS 5 Unicode 5t *F % T RIS B sREGEN) o 191 pR 4L
WG| KA B S, BOE IR B — AN A 1) 7 90 BRH B B 4 e A ) — o, AR — AR
V HVEBEL, ZREBHRI AR 200 E RS n i/ g B4
SR “0° | ORI 1+
PyObject* PyCodec_LookupError (const char *name)

Return value: New reference. X 3RAE name 2. N1 SR AL R R R A0 . VEM4FRFIA T PAE A NULL,
TEBOAR 0 T RFaR [ Xt strict™ fR) 4 R AL 2 0] 8] R 2K o

PyObject* PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. 5| % exc {fE- R 575

PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. Z1 unicode 451%, Bk 451005 A

PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. {§iJf] 2 BY, U+FFFD ¥4 unicode # 4t i5%

PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. i [f] XML F£75| %54t unicode Zifidsiz .

PyObject* PyCodec BackslashReplaceErrors (PyObject *exc)
Return value: New reference. ffi J]] SURHTHE LAF (\x, \u Fil \U) ##t unicode A4z,

PyObject* PyCodec_NameReplaceErrors (P\%Objecr *exc)
Return value: New reference. {#i ] \N{ . . . } ¥ X £54 unicode 44tz .

3.5 Brhcfie

6.9. ZufiFrdan My i 53



The Python/C API, %1 3.8.16

54 Chapter 6. T H



CHAPTER /

MERXZRIZE

AFH KBS Python X AFH., TEICHEA, s AT ZRMNSAEA (Flan, FrafEssd, s
HIFHIEA) . 24l R 2R AN E R, A 12 74— Python 54,

XL PR FCRE A AT BE TR IERI AL T 52 1, — Nkt St pyList_New () B, (HHEARTH
BB B B — 9k “NULLf{H .

7.1 X4 PR

PyObject* Py_NotImplemented
NotImplemented BB, MFHMCHANRIEBAHIES ERBAAGHITLI.

Py_RETURN_NOTIMPLEMENTED
C BB RN IERAL TPy Not Tmplemented (iR ALERE (RPN Notlmplemented 115 1403+
RMEZ),

int PyObject_Print (PyObject *o, FILE *fp, int flags)

P50 B AR fpo WASHHRIE -1 o EFRSEON T8 AR e i ik mi . H aimE— SR
PEIE Py_PRINT_RAW; HIREL HIZEW, WP HAXMERH str () MAZ repr().

int PyObject_HasAttr (PyObject *o, PyObject *attr_name)

Wk o WA B atr_name, WR B 1, FHWRE 0. XA 24T Python F ik hasattr (o,
attr_name). IEREEZRI.

HE, 7ERH _getattr_ () fil _getattribute__ () H¥ER KA FHEREHHADG . 52K
R, W Pyobject_GetAttr() .

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
MR o WA JEME atr_name, NWIRE] 1, HWRME 0, XFH24F Python ik hasattr (o,
attr_name). BEEEEEMIN.

HE, fEHH __getattr_ () fil __getattribute_ () HFEHAIE—MIGEFEAF X R,
SRS . PR RR, W PyObject_GetAttrString() .

PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. X% o WitH44 R attr_name W)JEVE. BB BEMHAE, 503 ]
NULL, XAH24TF Python ik o.attr_name.
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PyObject* PyObject_GetAttrString (PyObject *o, const char *attr_name)
Return value: New reference. MFF 4 o P BL—A~4 N attr_name )@ V. WIHBHREJEHEAE, 2M)
JR[E] NULL. 3%X#H4F Python #£iAx o.attr_name.

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. i i) )@ IRBUREL, T IAZRBINI LM tp_getattro i, B
fERRFIp (LT AR MRO ) AFIEAIRLF, HAAENRY __dict hEKENE
PE. IEQN descriptors ik, BUERIAFFLIET SLBEME, TARBIRRAFFNIAILE. KM%k
AttributeError,

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
FEXR 0 4N attr_name WEVEIEBCN v o RGNS R R FFIRIE —15 ENRHR A “0% o X AH2Y

F Python i&M] o.attr_name = v,

AR v oA NULL, JEMEROMER, HRIIIRECHFM, Mt PySequence_Delltem() .
int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)

KX 0 1440 attr_name WJEMEMEBCH v o RIIFI R FH IR R -15 IR 0% . XA

F Python i&M] o.attr_name = v,

T v S NULL, %@, (ERICIIEBEC i FHH, Wt PySequence Delltem() .

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
I JEEBCE AR R, T IAREDN R tp_setattro i, BIERMFMP (A4
1) MRO H) AR BAtiAds, R3], WLRE HOAE SE 07 e b B B O BR R M O e AT . A,
IRMERAEX G __dict_ PRUE SR . WEORMERRR R 0, BMHF5I% AttributeError
Haglel -1,

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)

MRS 0 4 attr_name HJ@ . R M] -1. XA Python ififi] del o.attr_name.

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
WEEXT 5 0 W4 N attr_name W)@ M. RIGBHRE -1, XAH24T Python i&/4] del o.attr_name.

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict__ Fd A0y s B — Rl 50, AT 2 0l st

3.3 B HhfE

int PyObject_GenericSetDict (PyObject *o, Py Object *value, void *context)

_dict_ FIAFFRCE KA — MBS X BN SR VRI R A
3.3 Brhsfie

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. J§| opid 35 E W EEVELLEE o] F1 02 IH{H, WIlE Py_LT . Py_LE . Py_EQ
. Py_NE ., Py_GT 8 Py_GE Z—, RN T “<=*, ==, !=., > 5 >=, XM4T Python ik
ol op o2, HH op @XIT opid HHAEFT . EJZIJJHT [l LA, R IMCHTR ] NULL,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
1 opid $& & WHAE LA ol Al 02 (W{E, W2 Py_LT . Py_LE . Py_ EQ . Py NE . Py GT 2 £
Py GEZ—, AR T <. <=, ==, =, > 8 >=, FHRrMRE -1, F45R K false W3[0 0,
IR A 1. XA 2T Python Kkl ol op o2, H op @XfW T 0pld E’JTM’EHQ

R 5 ol F 02 BR—N4&, PyObject_RichCompareBool () S Py_EQ MIRME 1, i Py_NE
3R] 0,

PyObject* PyObject_Repr (PyObject *0)
Return value: New reference. fr%%‘ o WA IE. MENINR Ml AF R RIMRR 9] NULL . 3XAH
24T Python KiA repr (o) o HINEREL repr O FHH .
TE 3.4 PR %K éﬂtfjﬂ“@/‘*/\ﬁﬁﬁéﬁé, FH AR R AS 2 R M 25 20305 B 170 57

PyObject* PyObject_ASCII (PyObject *0)
Return value: New reference. 5PyObject_Repr() —#FE, TTHEHM R o WEHFFEL, H
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fEPyObject_Repr () iR A [ F4F FH \x, \u s B \U 5% IR ASCIT FF4F . 3% 0528 i — 42K
fIF Python 2 i PyObject_Repr () REIMFAFE . HNERE ascii () HH.

PyObject* PyObject_Str (PyObject *0)
Return value: New reference. T4 o WFAFER L. IR BIFAFER , RIGHTR ] NULL . 3XAH
24T Python KA str (o) . HNERE str () M, BBl print O RKEOHHA.
T 3.4 BUE G RO & — DTS, B A DR B 2 3205 3 e

PyObject* PyObject_Bytes (PyObject *0)
Return value: New reference. T1HX4: o WA E. %JQHT IR [B] NULL, BBl B o] —A~ 7 5 okt
%o XHMT o NEEEITT Python KA bytes (o) . 5 bytes (o) AFEE, X4 o @EEM
VIR R 0 TR RG], it ’&% TypeError,

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
R derived 255 cls FARR SO IR, MERE] 1, HWERE 0. QIR H AR [E -1,

R cls ;2 oedl, WISXT cls PEATZRIRG I . AR 2 — AR ] 1, Z550500 1, SR 0.

LA PEP 3119 Jfk, W13 cls #747 __subclasscheck () Jrik, W2 s s 72000
A5 A0, AL derived RN EBESIRE T2, BLEE cls. _mro_ i, WPAERE ds —1
FE.

RIS GA P NZE, Al type BRAZER LB, AR, W RATAEA A __bases__
JEME (TR EIRICH) R HIX—

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
MR dnst 52 cls FEBCHFRASEH], WEREN 1, AR NRIE] <0, QIR AR M) -1 FF i E—

I
R cls J2 4L, WX cls PEATBIAGI . AR B DH —UARIRE] 1, 255050850 1, TR 0,

IELN PEP 3119 ik, sk cls i _ _subclasscheck_ () ¥, BSwH ARG E T2R000%
o AW, AN derived & cls T2, APLERHE cls — L.

Bl inst WLAEIL __class__ J@MERERHATEE.

XR cls AIPAEA _ bases_ J@IE (WAURERKICH) REHEREYOAMERIPRE, FHE
%,

int PyCallable_Check (PyObject *0)
TEXTG o @ AT G QRS G WA R IR [A] 1, HAd DLk o XAEEA LV K
.

PyObject* PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. & Jl—/1> 0] & J 1Y) Python %} 42 callable, P45 HICH args Frés =5k,
PAL 7 Ml kwargs FIr ) 887 S50

args must not be NULL, use an empty tuple if no arguments are needed. If no named arguments are needed,
kwargs can be NULL.

Return the result of the call on success, or raise an exception and return NULL on failure.

XM T Python A, callable (*args, **kwargs).

PyObject* PyObject_CallObject (PyObject *callable, PyObject *args)
Return value: New reference. Call a callable Python object callable, with arguments given by the tuple args. If
no arguments are needed, then args can be NULL.

Return the result of the call on success, or raise an exception and return NULL on failure.

XA T Python A callable (*args) .

PyObject* PyObject_CallFunction (PyObject *callable, const char *format, ...)
Return value: New reference. Call a callable Python object callable, with a variable number of C arguments.
The C arguments are described using a Py_BuildValue () style format string. The format can be NULL,
indicating that no arguments are provided.

Return the result of the call on success, or raise an exception and return NULL on failure.

7.1, XML 57
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XEEMT Python FikH callable (*args) .

HHEBE SRR A G APyobject * 581, WPyobject_CallFunctionObjArgs () S E
pLTEE

TE 3.4 R XA format ZEBIE M char * TR,

PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. Call the method named name of object obj with a variable number of C arguments.
The C arguments are described by a Py BuildValue () format string that should produce a tuple.

The format can be NULL, indicating that no arguments are provided.
Return the result of the call on success, or raise an exception and return NULL on failure.
X F1 Python %35 =, “obj.name(argl, arg2, ...)“2E—FEf .

HHEBEARIRREAPyobject * 2%, Wpyobject_CallMethodObjArgs () j&H RN
.
TE 3.4 fUH L The types of name and formar were changed from char *.

PyObject* PyObject_CallFunctionObjArgs (PyObject *callable, ...)
Return value: New reference. Call a callable Python object callable, with a variable number of PyObject *
arguments. The arguments are provided as a variable number of parameters followed by NULL.

Return the result of the call on success, or raise an exception and return NULL on failure.
X F1 Python 535, “callable(argl, arg2, ...)“&—#FEHY .

PyObject* PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
Return value: New reference. Calls a method of the Python object obj, where the name of the method is given as
a Python string object in name. It is called with a variable number of PyOb ject * arguments. The arguments
are provided as a variable number of parameters followed by NULL.

Return the result of the call on success, or raise an exception and return NULL on failure.

PyObject* _PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwnames)
Call a callable Python object callable, using vectorcall if possible.

args is a C array with the positional arguments.

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

kwnames can be either NULL (no keyword arguments) or a tuple of keyword names. In the latter case, the
values of the keyword arguments are stored in args after the positional arguments. The number of keyword
arguments does not influence nargsf.

kwnames must contain only objects of type st r (not a subclass), and all keys must be unique.
Return the result of the call on success, or raise an exception and return NULL on failure.

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

{#f#: This function is provisional and expected to become public in Python 3.9, with a different name and,
possibly, changed semantics. If you use the function, plan for updating your code for Python 3.9.

3.8 B fE.

PY_VECTORCALL_ARGUMENTS_OFFSET
If set in a vectorcall nargsf argument, the callee is allowed to temporarily change args [-1]. In other words,
args points to argument 1 (not 0) in the allocated vector. The callee must restore the value of args [-1]
before returning.
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Whenever they can do so cheaply (without additional allocation), callers are encouraged to use
PY_VECTORCALL_ARGUMENTS_OFFSET. Doing so will allow callables such as bound methods to make
their onward calls (which include a prepended self argument) cheaply.

3.8 B e

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
Given a vectorcall nargsf argument, return the actual number of arguments. Currently equivalent to nargsf
& ~PY_VECTORCALL_ARGUMENTS_OFFSET.

3.8 Hrh Tk

PyObject* _PyObject_FastCallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwdict)
Same as _PyObject_Vectorcall () except that the keyword arguments are passed as a dictionary in
kwdict. This may be NULL if there are no keyword arguments.

For callables supporting vectorcall, the arguments are internally converted to the vectorcall convention.
Therefore, this function adds some overhead compared to_ PyObject_Vectorcall (). It should only be
used if the caller already has a dictionary ready to use.

W This function is provisional and expected to become public in Python 3.9, with a different name and,
possibly, changed semantics. If you use the function, plan for updating your code for Python 3.9.

3.8 Hii ke
Py_hash_t PyObject_Hash (PyObject *0)
HHEIH R B R AGAE oo RIMETRE -1, X424 T Python %3A3{ hash (o) .

e 3.2 B BAERYIR [0 288U 5 Py_hash_t. iXi&— A58, 15 Py_ssize_t K/MHR .

Py_hash_t PyObject_HashNotImplemented (PyObject *o0)
BE > TypeError /N type (o) RAMMANY, JHRF -1 . XRERIFAE tp_hash frHi
SRFVRRRIRRE, SRV AL R A UR I AR T

int PyObject_IsTrue (PyObject *o)
WERRTR 0 YEA N true, WER[E 1, AR E] 0. XAH24 T Python A not not oo KRIKN

MR[E -1,

int PyObject_Not (PyObject *o)
MRS 0 BA A2 true, MR 1, G [E] 0, XAH4 T Python FiAR not not o. RIEM
[ -1,

PyObject* PyObject_Type (PyObject *0)
Return value: New reference. 24 o 3F NULL i}, RE—P5X14 o E"J%’éﬂ*ﬁﬂi&ﬂ"]%iﬂ%‘%o ERLGHR
5% systemError Hi&[A] NULL, jX%[F]J Python ik type (o) . PR IG MR IEMEAT ]
FTE. SEbr B3 BRI AN 25 88 1) %8 5 o—>ob_type ﬁﬁ@ﬂaﬁ 8, FrAXSRE—E
BAREF Py Typeobject * | BRAETEIGMT 4L

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)

N2 XF 4 Return true if the object o 2y type ZRAUEY type 1Y 5L AUNR W B . WS HCERL AR
NULL,

Py_ssize_t PyObject_Size (PyObject *o)

Py_ssize_t PyObject_Length (PyObject *o)
REXS G 0 K. ﬁﬂ%iﬁ?ﬁ o SCRPFAFIBL I, R W PP . AR IR A -1, X 5%
TF* Python A 1en (

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t default)
Return an estimated length for the object 0. First try to return its actual length, then an estimate using

=

__length_hint__ (), and finally return the default value. On error return —1. This is the equivalent
to the Python expression operator.length_hint (o, default).
3.4 FrhiYihe
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PyObject* PyObject_GetItem (PyObject *o, PyObject *key)
Return value: New reference. R [F] %52 key X}V o TG, BiAES AR E] NULL, XZE[6F Python
%k o[key] .

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)
KRG key BREFEINE vo RIMONT] A IR A -15 BIMRHRIE 0. %A 24T Python ififi] o [key]
= v ZERE R Ay B H .

int PyObject_DelItem (PyObject *o, PyObject *key)
MIFGE 0 FREBRAT S key LGS RIGETIR ] —1 . XA 24T Python 15541 del olkeyl.

PyObject* PyObject_Dir (PyObject *0)
Return value: New reference. #124F Python AR dir (o), IRE—4 (WHE 7_—5) HEXTRSEN
FAFERAI, AR FILR M NULL, QERSECH NULL, 6B Python ¥y dix (), JUiR [ 247 locals
2T XBF IR TEEPATHESE , IR M| NULL, {HPyErr Occurred () FHE false.

PyObject* PyObject_GetIter (PyObject *0)
Return value: New reference. 55 [A] T Python AR iter (o) o NXRSHORE—NHaTEALE, W
RIZME O SR — M ERE, WEREXF A S, ﬂn%xf%ﬁﬁ%ﬁ =N, 259K TypeError , Hik

[5] NULL,

7.2 By bpil

int PyNumber_Check (PyObject *o)
MRS o SRAECF RPN, IRIIE 1, BWEREMER. XA R BRI R

TE 3.8 R AR o & — G HEEOLR [H] 1

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. 12[R] ol . 02 FHINILER, RN, 1=\ NULL . 4T Python H1)
kK ol + 02,

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. 12[1] ol W75 02 BILEH, WM, #RF] NULL . 24T Python FFf{FE
*HF ol - 02,

PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. 12[0] ol . 02 FHIEYLER, TR, 1R\ NULL. 24T Python Hrf 3
AR ol * 02,

PyObject* PyNumber MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 12[0] ol . o2 fUGEMEFIERIGER, IR KM, RF] NULL. 24T Python
HRiAR o1 @ o2,

3.5 B e

PyObject* PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 12 [8] ol DA 02 W] FECE G455, R4, 1&[H NULL. 4T
ARG BREBIRYE

PyObject* PyNumber_TrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. 1[0 ol DA 02 H—PNEHEMIERME, TR LM, & F] NULL, X MEE
AR, B 3R R — N ME, ERFTREFRN DA 2 B0 T A S XA eR R ]
P BEHORH PRS- 2 17 R R

PyObject* PyNumber_Remainder (PyObject *ol, PyObject *02)
Return value: New reference. 18 [7] ol F&:PA 02 1538480, WAL, RF NULL, 54T Python H
MFEAR 0l & 02,

PyObject* PyNumber_Divmod (PyObject *o0l, PyObject *02)

Return value: New reference. 27 N E KA divmod () . WA, 1R[] NULL., %4+T Python ik
K divmod (ol, 02).

60 Chapter 7. fli%xf%)2



The Python/C API, %1 3.8.16

PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. 152 |7 N B BREL pow () » TR, &[0 NULL. ZE{tT Python H 13
KA pow (01, 02, o03), HHt o3 @W kR, ﬁn%%‘ﬂmﬁ 03, WIFte Ary_none fiE B (4N
Rtle A NULL 2 REEARE W) .

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. 1&[0] o BITUE, WRKRMG, 1R\ NULL . 24T Python k= -

PyObject* PyNumber_Positive (PyObject *0)
Return value: New reference. 12 [7] o, {NHZN, 1R[] NULL . 84T Python 3£k +o.

PyObject* PyNumber_Absolute (PyObject *0)
Return value: New reference. 12 [7] o FZEXTE, TSR, IR\ NULL. Z54+F Python k= abs (o) »

PyObject* PyNumber_Invert (PyObject *0)
Return value: New reference. 1210] o WFENIBU G ISR, SRR, R\ NULL, 44T Python 3
# ~o,

PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. IR0 ol £:%% 02 AN HUAFIGROZE T, WM, R\ NULL. 84T Python
F3A5L o1 << 02,

PyObject* PyNumber_Rshift (P\Ob/'ect *ol, PyObject *02)
Return value: New reference. 1210] ol 15%% 02 AW ERIZE R, MR, 12\ NULL . 464 Python
FkHK o1 >> 02,

PyObject* PyNumber_And (PyObject *ol, PyObject *02)
Return value: New reference. 1R [0l ol F1 02 “F¢fi5” BIZEHR, WRKRM, &R E NULL . 4T Python
kK ol & 02,

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. iR ol 1 02 “$#PLFEL” WILER, R FEN, RN NULL . FNT
Python 1A= 01 ~02.

PyObject* PyNumber_Oxr (PyObject *ol, PyObject *02)
Return value: New reference. 120 ol F1 02 “$#{isl” MOZEE, WM, 1&[F NULL . 84T Python
FkK ol | 02,

PyObject* PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. & |8] ol . o2 FHANAIZESR, AR KM, &[] NULL . 24 ol I, X4~
PEEBREIRSS ol . ST Python i541] o1 + o2,

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)

Return value: New reference. R ol . o2 AHIAIZE SR, R ALM, R NULL . 24 ol ZFER), XA
YRR of . 01T Python i) of —— o2.

PyObject* PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. iR|0] ol . 02* #F a4 %, R LM, Bw ‘NULLY., % *ol W}, X
MEHERIFFHINE ol . ST Python /] 01 +- o2,

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. iélﬁ] ol . o2 fYUEMEIIEIGRIEE R, WRI, R NULL . 24 ol 4
W, X AMEESE UG RHERSE ol o 41T Python i54) o1 @= o2,

3.5 B ae

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 320 ol DA 02 J51n) FEUEMZE R, A0SR LM, IRF] NULL, 24 ol #F
B, XAEE5E G RHERS ol . 54T Python iE4] ol //= 02,

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. 1[0 ol DA 02 H—PNEHEMIITRME, TR LM, & F] NULL, X MEE
EUE/J Rk — 7 SO — N RUE, AVWTRERA 2 M EEOR Fm A S8 XA R EGR B

EEEARIS BN 77 S 2 of SRR, XM HETE UG R EIRS of
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PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. 320 ol DA 02 153 A%, IR, 1R[E NULL. 24 ol LR}, &%
MR HEEM N EMHFLIR . 0T Python ifif] o1 %= o2,

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. 1[5 N B pRE pow () o WIRKML, 1R[] NULL. Y4 of SRR, X2
BHEM N eSS R, X o3 2Py None ), ST Python ifh] ol **= o2; MMM TTER
KALEAEAFEERA pow (01, 02, 03) . AIRZZAWE 03, MFHE APy _None (f£ANULL 235
IEE AT ) o

PyObject* PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. 12 8] ol /2% 02 AN ARG IS, TR LM, IR F] NULL. 24 ol ¥R},
XA EHEEBEMEH AL . ST Python i54] ol <<= o2,

PyObject* PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
Return value: New reference. 12[8] ol 5% 02 A~ 4TSS, WIRKI, 1R\ NULL. 24 of S5},
XA EEEEMEH AR ST Python i5H] ol >>= o2,

PyObject* PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. IR IE] ol 1 02”7 ¥ 5 WSS, JeBHR[F] NULL. fF ol 31
HIPE FIZBAERF R AT, 48415 Python i) ol &= o2,

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. IR A ol Fl 02 7 ¥ RELRIZE SR, JMFHR ] NULL, fF ol ¥
FIHTHE N ZRVER R AT, S5 Python i) o1 ~= o2,

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. IR ] ol F1 02 7 $A78Y” FYLEH, JIEHHR Al NULL, 7E ol SZFFH)
HIFE NIRRT Rk PAT. &M T Python i) ol |= o2,

PyObject* PyNumber_Long (PyObject *0)
Return value: New reference. 1R 1] o W BEF S B 25 R, JRIGHR ] NULL. 4T Python
Fk int (0) .

PyObject* PyNumber_Float (PyObject *0)
Return value: New reference. IR M o ¥4 M ST G IO 45 5, RIMBHR [ NULL., 4T
Python #3iAH; float (o) .

PyObject* PyNumber_Index (PyObject *0)
Return value: New reference. {3} iR 5] o #5464 Python int 288 50455, iR 8] NULL 75| &

TypeError .

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. 12 [B13E n 3 il DA base BB FAF 8 G 4S5 . XA base S5
ik 2, 8, 1083 16 . XTHE2, 8, #{ 16, R [EIHFRFHKF BN LR "op', *0o,
or '0x', WIHR n A2 Python HRJEER inr 257 | wiSeidd PyNumber Index () ¥ B B3 EESE
A,

Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
W 0 2 —MEEHCRBRMRRERL, 1R[] o $Lili— > Py_ssize_t (IR 5 I L5 4 . WA R, &
[l -1 F51 KR
MR o AT LAY AR 48R Python int ZRAUH Sl 445l Py_ssize_t (HIM 25| % OverflowError, X}
exc ZHCHEHE | BB HEEA (B 2 IndexError B OverflowError), W exc 4 NULL, N
S AP E R B ST B st PY_SSTZE_T_MIN S{IF %% PY_SSIZE_T_MAX.

int PyIndex_Check (PyObject *o)
IR 0 R—ARGIBEEC (F747 nb_index (4 tp_as_number FLAJLH ) NER[E 1, FHR[E 0
XA BRBA 2 R
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3 FFAIEMX

int PySequence_Check (PyObject *0)
WX AR F MY, BREGR[E] 1, FWHRE 0. HHEERNEA __getitem () FEM
Python iR 1, BRAFEAR dict B2, BUNTE MG OL T JoikmiE B SCRri et e pR 4L
B IAT .

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)

SRR IR ] F 8 *o* ARG, Mt R [a] “-1%. #H24F Python /Y “len(0)*#ih (.

PyObject* PySequence_Concat (PyObject *0l, PyObject *02)
Return value: New reference. [N [E ol Fl 02 WIPHEE, IR [E] NULL, XZ4)F Python FEFik
H ol + 02,

PyObject* PySequence_Repeat (P)Object *o, Py_ssize_t count)
Return value: New reference. 2 [B] JF Xt 4 o B count IRIFLE S, Mgtk M) NULL, XZM4T
Python iAo * count.

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference B IR A ol A1 02 BIHEEE, JRIGETIR ] NULL. £F of SZHEFHRE LT #
VERF Bk 5E . X5 T Python 3Rk ol += o2,

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. Return the result of repeating sequence object 1 [ JFF X 42 0 & count 1K
AR, RIGEHRE] NULL. 7E o SCRERUIE O FiZ4E S RaesE M. X4 T Python Fik o *=

count,

PyObject* PySequence_GetItem (PyObject *o, Py_ssize_t i)
Return value: New reference. Ix[A] o FHSE i SIvEK, KIMEHR M NULL, X 4rF Python FEik=

o[i].

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_til, Py_ssize_ti2)
Return value: New reference. iR AP H X4 o 1) il 3| 2 WWY)J, KRR NULL, X484 Python
Tk o[i1:12].,

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
FEXG v RS o W56 i SICR . R &5 A R FTiR A -1; sEhEHRE 0, iXAHYT Python i
folil = vo MEREL R EUEXT v NG H .

WK v o NULL, JCERAPMER, ER2IRECyEri, M4%Hysequence_Delltem().
int PySequence_DelItem (PyObject *o, Py_ssize t i)

MIERXTSE 0 B95E i ZoeK . RIMEHRE] -1, XAH24 T Python iE/4] del olil.
int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)

FEFHIRG v IMEZ TR S o I il B 2 YJ o iXAH2Y4T Python if/H] o [11:12] = v,
int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)

BB FEFUAT 5 0 WM i1 3] i2 BYT R . RIGIHR ] -1, XA 24F Python 141 del o[il:i2],

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
A value 76 o B BLAGURL, HIERIMTS o (key] == value MOBEAORCR. KICHRE 1. iX
FH24F Python F3E3 0. count (value),

int PySequence_Contains (PyObject *o, PyObject *value)
Wi7E 0 @A LE value, NG o IR—IANET value, MR L, FWERIE 0 HFFH, AR -1
X AH 4T Python A value in o.

Py_ssize_t PySequence_Index (P\ Obje(l *o0, PyObject *value)
R EISE—AEKG| *i*, Hf o == value. H4&I, IR [7] —1. #H24F Python [{{] “o.index(value)“Fik
7.
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PyObject* PySequence_List (PyObject *0)
Return value: New reference. iR [l —/FFRXER, HNEE FHEATIEARIS o M, KM R
NULL. &[RRI R — DS . XS T Python %Kik 1ist (o) .

PyObject* PySequence_Tuple (PyObject *o)
Return value: New reference. iR [l —/NJCHXf 5, HNASFHIE AT IEAXS o M, KM R
NULL. #2R o 7, WPRER B — A5, FEHARTE 0L R 60 4 N A i — oo X
AT Python A3 tuple (o) «

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. B 55\ 58 1] BT E o {EHHAL PySequence_Fast* pREE AT %)
SR AR RA RTINS AT ERXT S, W5k TypeError 45 m VERIEE SCA . KRIMET

&[] NULL,

PySequence_Fast* R Z FrA X%, 2R M ElISEBE —ANPyTupleObject
B PyListObject FFHIEVN o MEHETFE .

YE>} CPython fSEILANTT, 4R o DR —MFHEFFR, ERPEEER R

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
1t o thPysequence Fast () IRIAH o " 2A NULL (0L Nk Il o K. AT DAEEAE o L
HPySequence_Size () FIKB K/, (HEPySequence_Fast_GET _SIZE () MEFE R, HH
BAPMBGE o AR E T .

PyObject* PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t i)
Return value: Borrowed reference JE o fiPySequence_Fast () #2[A H o A NULL, F#H id fEZR5|
JEFE IS L TR ] o 56 i 5ot E .

PyObject** PySequence_Fast_ITEMS (PyObject *o)
i [u] PyObject $54HHIR)JZ 4 . (RiX o HPySequence Fast () 3z H o A4 NULL,

T, WSS FEVREE AN, FF AT R RE 2 R E A7 items FRZH. PRI, (CFEP 1 VA B R TR S
SRR R T
PyObject* PySequence_ITEM (PyObject *o, Py_ssize_t i)
Return value: New reference. 1R 8] o W) 55 i A~ J0 & 5 7F 2< W W} 1% [B] NULL, It =X
tbPysequence _GetTtem() PR, BASKTE o FPySequence_Check () &K NE(H, th
AEX T HATIEE

7.4 WL B

%N PyObject_GetItem()., PyObject_SetItem() 5PyObject_DelItem(),

int PyMapping_Check (PyObject *o)
TR XS GRS MY CSCRF ) R LR IE] 1, R E 0. HERER NAA __getitem () 75
V1) Python 2RaR W] 1, PRUNTE— MRS OL T TOVE & B I SCRp R AL R BRI 2 s T

Py_ssize_t PyMapping_Size (PyObject *0)
Py_ssize_t PyMapping_ Length (PyObject *0)
JETIR IR o FHERAEE:, RIKR o XA T Python ik 1en (o)

PyObject* PyMapping_GetItemString (PyObject *o, const char *key)

Return value: New reference. 1&11] o HXf N T FA4FER key IITCE, B0 J MR M NULL, iXFH24F
Python FA5 o [key]. HiEZ M also PyObject_GetItem().

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
TEXR o TR FATH key W ENE vo RIGHHRIE -1, AT Python if4) o [key] = v. J37H
S0 PyObject_SetTtem(). WHREL REARIMXT v 5.

int PyMapping_DelItem (PyObject *o, PyObject *key)
MRG0 HREERAT SR key WML, RIS aR ] -1, XA 24T Python ifi#] del olkey]. iX

HEpPyobject_DelIltem() H— %% .
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int PyMapping_DelItemString (PyObject *o, const char *key)
MAZR o HREERTF AT key BRI . RIGINRIA] -1, 3XAH24T Python #54] del olkey].

int PyMapping_HasKey (PyObject *o, PyObject *key)
R PR 5 B key WRIE] 1, AIRIE 0, XAH2 T Python ik key in oo IERELEE
ST
WYEBIE WA __getiten () J7 ¥ M) & A2 09 5 05 5 2 4 e k. R IO O i 9 I

FHPyObject_GetItem().

int PyMapping_HasKeyString (PyObject *o, const char *key)
TSRS 5 B B key MR [A] 1, FRNAR[A] 0. JXAH4 T Python ik key in o. MEERELE
SIS

WEBET N _getitem () Jy kWA % 42 B9 52 0 RF 2 000 M. AR IBURE R 4 59 K

FHPyMapping GetItemString().

PyObject* PyMapping_ Keys (PyObject *o)
Return value: New reference. {3}, 1R[FXFER o FRYEERIFFE. JIEEt, 12\ NULL,

TE 3.7 R R FEZ BRAH, BEeR R [ — 31 sl

PyObject* PyMapping_Values (PyObject *o)
Return value: New reference. I}, 1R [MXF4 o FMEIIFZE. JIEHt, IR [E] NULL,

16 3.7 M FEZ HICA T, B HGR Bl — 421 e -

PyObject* PyMapping_Items (PyObject *o0)
Return value: New reference. [}, RMINISR o FE&LH BN, HFPEANLHZE S HEENTH
JCH . AR}, R [E NULL,

TE 3.7 MR FEZ HICA T, BEeREGR [B]— 21 R soed -

7.5 HACEF MY

AR AR
int PyIter_Check (PyObject *0)
IR[H] true , HWIRXG o LFRREAFLIE
PyObject* PyIter_ Next (PyObject *0)
Return value: New reference. R [W A o I F—/ME. XTZ 002 HEAAY (XY i o 2 ok A

Wr) . GNSREA A FRME, WERE NULL H HARREFH5 . ﬁn%f%’ﬁv H I &4 T 455, 3R [E
NULL H HALZ#55 .

BOEREGERE — A DEER, C AU NI%E 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) ;
i

Py_DECREF (iterator);

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

}

7.6 ZEoh il

TE Python H ] {ff Ji] — L0 G ok AR X IR 2 INAF R SRR 22 F Y7 ). LR G AL3E N B bytes Al
bytearray PAM—2l array. array AR LI, 55 =J7 R AT RE SN THRAR H BT E L E
ITA KA, BT E R PERIEE T4

FARXLEI R — R H OGS, (HENTRA t ] BRI A7 e IX SCRF I L FRAAE . A
BEREOLT, A B BT M G X T O RE RIS

Python PAZZ 7 #-i BTEATE C )2 AR IEXAERIIRE . BL M BI85 Thi:

o FEEPE X, ZEBW T AT —A ‘G X0, RTFATFERIRZEZ KGR,
A O WA IR ME B AE Buffer Object Structures —35 713

o AEWBE M, A LRIV TR X R a9 UG 2 B p st (BIan—InkmiE2) .

— LA I bytes Fl bytearray SUARINT WO ATFE NGNS, Wolfes I
MBI array . array BPATFHITERT DALS 1 H.

S B LR B B B — ) T2 SCPERF 400 write () D7k AR AT ARG g — B 50 7 A % 42 AT
PABEE AL BRI write () JriK R0 THE AT RAY R EAUR, HAbR 7%, W readinto ()
WERNER G ARR . Ze XE 1 A0 R 0] ARV A vF 2 B 5 U B8 X e 1

YT O RENE, AP — B S0 2 -
o [ IEFSECRIIH Pyobject_GetBuffer () %L
s WHPyArg ParseTuple () (BHFIFHZ —) HAEA y*, wr or s* 44 X KA HFH—A,

TEXPIRSI T, UATREEGh XA PyBuffer Release () . MR MEMELRK, THESS:
SRR R, BN BT .

7.6.1 ZZohIX 4k

Geuh X5 (s ] AR N “buffers” ) XFFF5 B Bt M55 — AR ATF4: Python F2/7 S AR A -
EATE R CAAEZSE WG AL SR ENISIHATFIGE T, T AT 5 MR AT A Kcdli 22 9T 4 Python
FEIF . AR AR C 9 i — AR i AL, ton] DARAEAR 3 B AR e e 2 i T B A S
WA, B AT AR AL A DL N AR S S5 A i

5 Python AR AITHIR Z HEHRRIUAIE , Znp XA JgPyobject FREFTIE R B C 450, XMEAE
ITAT AR fey SR B @ AN S . MR E N enh X Eaz BRI, W RAGIE—A> i AL XK.
BRI g E I R RE U, S A h R 2. ERBRZEZ XX, HS

HlPyObject_GetBuffer ().,

Py_buffer

void *buf
F6 1) i 28 op X F B 1 2 5 45 M AR 38 4. X AT DA S H R IS 2 0 B DN A B o ) AT 4]
i, BN, fERAR) st rides {HATREFR R NAFHIPR R .

X Tcontiguous , SREE B, AEFE M NAFERAIF K.
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void *obj
MR R FGIH. RS IR E IR, HiipyBuffer Release () HaGBIFE
A NULL. %5 B TARaTARIE C-APT pR LR [M1{H
VER—FR RIS, STl PyMemoryView FromBuffer () B{PyBuffer FillInfo ()
BEMR) temporary GBoP 1%, ICF BN NULL, 87, XTSRRI 2.

Py_ssize_t 1len
product (shape) * itemsize. XTIELEENA, XERMNTFHRMKE . TARESEEL
H, WMRZEENE HBEEFRRE, WZKEFEGZKE.
022 28 o X J2 i 2o PROIE 7 22 MY 9 SR SR, A 1 B ((char *)buf) [0] up to

((char *)buf) [len-1] B AH K. FERZEEH T, HHEFKG hpyBUF_sTMPLE
B PyBUF_WRITABLE,

int readonly

IR N R e R e . W Bt PyBUF_WRITABLE FRiidsiil.
Py_ssize_t itemsize
BANTER IR/ (PAFEATNEANL) . 5 struct.calesize () PWHIE NULL format FI{EAH
G
B A QO SRAE A SR b KA PyBUF_FORMAT FRi&, format Y% & A NULL,
Hitemsize {AEAFEIEMHAHIE.
MR shape F1E, NWIAHEEN product (shape) * itemsize == len {3RTETE, [HHE AT
PAVBEH i temsize RGAZEM X,

WM shape /& NULL, FH45H N PyBUF_SIMPLE B PyBUF_WRITABLE &K , g 3 DA%
ZWgitemsize, HIRWK itemsize == 1.

const char *format
1E struct BB NUL F575 , ik AT a2y . a2 NULL, Rk "B ™
(EFFZF97) -
B PyBUF_FORMAT FRabdaiil .

int ndim
WHFRR A n R R, W2 “0%, bur R FRRAREENIH . EXMELT,
shape, strides fllsuboffsets P& “NULL",
% PyBUF_MAX_NDIM X KYEFEEBR G0 64, FHARF OGP X ANBR G, Z4Eg i X1
3 X RS AL P i % PyBUF_MAX_NDIM 4EfE.

Py_ssize_t *shape

—MKJER Py_ssize_t WEHndim FRAEN n GEFHMNAIRIR . HHEE, shape[0]
* ... * shape[ndim-1] * itemsize W% F len,

Shape {H#EfREFE shape[n] >= 0. shape[n] == 0 X—IFEFEFIEE . &Fcomplex
arrays FARIGHE ZE B
shape ZCZH 1050 H & K i H

Py_ssize_t *strides

—MRJEN Py_ssize_t WA ndim 45 B ROASRBUE S RS R HTCER .

Stride A5 EEAL H(E T DURAT A 38 ST R, iR s e, (H2 00 & i hE
ISP strides[n] <= 0 WL . HE(EEHE Fcomplex arrays
strides ZCAX ] Pkt 2 HsE .

Py_ssize_t *suboffsets
— KR ndim KAk Py_ssize_t M. W suboffsets[n] >= 0, NS n 4iffE
A AR, suboffst AE T HEBRS | AT S EF NS 545 S . suboffset 29 1K,
WIZTRARN ARG (FEES N5 )) .

WP TR i (RIZEHHGHTI ), M5 Bubichy NULL - (BROAME)
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Python Imaging Library (PIL) H i f| T X B Z6E R . S [ complex arrays 1 AT
MIXBE— B T e
suboffsets Fir2H Xt I & K ihd 2 HsE .

void *internal

Mt X G . Hean T BER S Ras AL — N, H T A — MR, ARPHTE SR o
R B 2 75 L URE ik shape.. strides F11 suboffsets $t2H . 22 X FH P RAHEIGZIE.

7.6.2 ZZobIX iR A

W, WidPyobject GetBuffer () [T RAEZMIXIK, HIMIHRGZPIX. hT NIFRZHE
LERSR, WRESAIRAKEES:, Zrh XM T ] flags SRR RS AL B Zenh X R RS L.

B py_buffer “FEIGMRATIIE Lo

LR ICRM B

DR FBR Y flags W, 3 ELUAUS R IEMIGRIAT: obd, buf, len, itemsize, ndim,

Hi, A

PyBUF_WRITABLE
Pl readonly FEB. WRRE T, HHARF LRSS IX, BHRER
W BARE, WA T AR RS T S Z e X, (BT EE 1 A R o0 R AR
—F.
PyBUF_FORMAT
Pl format FB . MR E, WOAFIEFHIES L FE . HMFELT, BN
“NULL,
PyBUF_WRITABLE W PAFI R — 5 1 Br A #r & B¢ . B TryBUF_SIMPLE 3 LN 0, Jr
PAPyBUF_WRITABLE W DMER— ML HIbRE, TR — DR 5% X,
PyBUF_FORMAT A DA HIR T PyBUF_SIMPLE ZANIAEATHIRRS . JEH D AR T B (o 51y
) #%

JBAR, e, TR
P AT R SRR AL IR R s BT 51 . YR, RS S B T I A R .

HR ZNE
=] =] == n
PyBUF_INDIRECT = = MR I
= v NULL

PyBUF_STRIDES

PyBUF_ND =3 NULL | NULL

PyBUF_SIMPLE NULL | NULL | NULL
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PESE R

LA ISR C 2 Fortran it 22 , AMEAWALRER . HRALIRELR, Wb Xugi2 C-HELEH .

R IZENELER K ES

= = LL
PyBUF_C_CONTIGUOUS = = NU c

= = LL F
PyBUF_F_CONTIGUOUS = = NU

= = ab
PyBUF_ANY_ CONTIGUOUS = = NULL CHF
PyBUF_ND Sk NULL | NULL C

FiA ] RERYTE SRAR B — 1 AR R A B s 4 o N TR, Senh XSGR IR 4L & 1R
AR .

TN, U NGRS E L. M ERF U PyBuffer IsContiguous () PARAE L.

B BRI P | W | format

= = == gy =
PyBUF_FULL 7 g WRFTFEWIE | U 0 E=X

=) [=] == H = =
PyBUF_FULL_RO = = WERFLERE | U 10| &

= = =
PyBUF_RECORDS R & NULL U 0 =

=) =, =0 =
PyBUF_RECORDS_RO e NULL U | 150 R

= =
PyBUF_STRIDED ps & NULL U 0 NULL

=) =] D
PyBUF_STRIDED_RO = = NULL §] 1570 | NULL

H [ NULL | NULL C 0 NULL
PyBUF_CONTIG

B [ NULL | NULL C 130 | NULL
PyBUF_CONTIG_RO

7.6.3 I
NumPy-JUft: JBIRAIB R

NumPy XU 1B 445l itemsize . ndim . shape flstrides & X

Wk ndim == 0, buf FRMIMNFALERIRREN I/ N R itensize bR, XK, shape flstrides
#iH NULL,

Wk strides Jy NULL, WIEHARFGREREA— MRHER n 4 CIEFHEH. BN, JHRER T U
PERTRY Uik
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ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];
item = *((typeof (item) *)ptr);

W EFRE, buf A PARE I SEFR AR T AL ROL B B R AT DA T 3% o SRS A R i DX ) A R

def verify_structure (memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a valid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
memlen: length of the physical memory block
offset: (char *)buf - mem
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False
if any(v % itemsize for v in strides):
return False

if ndim <= 0:

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

return True

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

if strides[j] > 0)

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

PIL-JURS s AR, DR 1 s i

B T HEMIZ 4h, PIL KA IR IR P AL & dR 5L, WA R Bl X Sedg 41 A e B iR 4E L B —A~oe & . i
wn, W =4k CIESH4L char v([2] (2] [3] AIPABIER M8 2 A~ 45 2 4484 char
(*v[2])[2][3]. fTEFmMEERARY, X DIEE v AR ATEbuL FFL, 8PS ] DAL T N AFAT AR
¥ RY char x[21 (3] (4.

Here is a function that returns a pointer to the element in an N-D array pointed to by an N-dimensional index when
there are both non-NULL strides and suboffsets:

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

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

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

}

return (void*)pointer;
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7.6.4 ZEipIX MG %L

int PyObject_CheckBuffer (PyObject *obj)
W2 obj SERFZEP X B L, WLR[E] 1, FBIRE] 0. R[] 1 REARUEPYObject _GetBuffer () —
SET o AR R T A

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
6] 4 s 5 A2 ACIRTIOR, #5IR flags $8 € M INAIEIE view. QR i1 8 P A RESR LR A U Y 22
WX, sbMfihik PyExc_BufferError, WH view—>o0b3j A NULL Ffik[E -1,
ST, B view, K view—>obj BN exporter BIHTTIH], FFiRIE 0. MEEX G nh KERHERR T
FEEOREE 1B XRES, view—>o0bj AIPAG| HIZXTRITAIE exporter (5025 o X3 745 #).
PyObject_GetBuffer () Wi 5PyBuffer Release () [T, T malloc () Fl
free (). M, HHEBRETFHTEMNIX)G, PyBuffer Release () WhAURIERETEH—IK.

void PyBuffer_ Release (Py_buffer *view)
PR R X view F 3B view—>o0b] M5 T, %R AHE e vh KON P I B A RETR T, 45
IR BB A AR5 M o

PR B X i XA @ ifid Pyobject _GetBuffer () 3RIGH), s,

Py_ssize_t PyBuffer_SizeFromFormat (const char *)
Return the implied i temsize from format. This function is not yet implemented.

int PyBuffer_IsContiguous (Py_buffer *view, char order)
R view F X HTER C X% (order 3 'C ') BY Fortran X% (order 2 'F ') contiguous 8{ H 127
— (order J& 'A"), WERME] 1, FHWERME] 0. 1ZPREUE S

void* PyBuffer_GetPointer (Py_buffer *view, Py_ssize_t *indices)

IREUZEAE view NI indices FT g 1a) I INAFEIXI . indices Wi 1A —A> view—>ndim 5| %4 .

int PyBuffer_ FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
M buf ZHITESER len F-H5F)] view o fort AIPAE 'C B 'F Y (WNTF ¢ KB Fortran X
KO ) o BCENIRIR ] 0, BEIRERE -1,

int PyBuffer ToContiguous (void *buf, Py_buffer *src, Py_ssize_t len, char order)
M sre S len FATE buf |, SORTELFEATERIIER . order WDLZE C B 'FT B A (KT
C W&, Fortran KUKMIT L HERE—F) . BEIRHRE] 0, HAeSRERR -1,

2R len \= src->len W R BCRF AL o

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

F 2 B TEAR R contiguous TFATEREZH (UNIR order 2k *C ' MK C XA&, TSR order 2y "F ' WA Fortran
WAE) SRIEFE strides B4, R ICRBA G E I TFAEL

int PyBuffer FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly,

int flags)

HF R o KK, %S HARTF BEREERINHK len 18 buf |, FHARE readonly % B W] 5.
bug BEfRREN — DT F)F51 .
SR flags Fon il KIZEBL . % REUR 24 I flag F8 € NI A view, [RIE buf 8 K, IFH
flag B T PyBUF_WRITABLE Ffi& .
I, KB view—>0bi N exporter WIS, FFi&[E 0. HN, 5|k PyExc_BufferError ,
¥ view—>o0bj ol NULL, FHik[E -1,
WS R B A Egetbufferproc 1—R 5, W exporter Wi RS, I B e RAE v I Bl
i flags, TN, exporter LLJF /& NULL,
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7.7 [HZ: M EMY

3.0 fiUs ERER.

X LR Python 2 H “IHZ P APL BIZLRES /. 7E Python 3 i, P CARAFAE, [HIXLEpR
BARE A FFLAERAE 2.x (ARG . BT AR 22 0F sl AR ERS, HEMIFAREZE PR
HH PR ) AR ARt T S R ) A i o 4
W, IR M Pyobject_GetBuffer () (MAMLGPyArg_ParseTuple () MEURMEM v* B w*
1% X)) KR — X RA K, ARG AT YO A PyBuf fer Release ().
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
AR [l —AN g ) o] AR TR0 A RS N AE L 85T . obf SRR B T A vz 11
ISR O, Kf buffer W NFFHIIETFFf buffer_len BN Gt XA . IR ] -1 B —A4>
TypeError,
int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
A [ —ANF a4 oA B AR 1) N i FR 5. ol SR SR LB AT BEGe i 1 o U
IR IE] O, Rf buffer B WAFHBIETE RS buffer_len By G KA. AR IR 1] -1 FFCE—4>
TypeError,
int PyObject_CheckReadBuffer (PyObject *0)
W o TFF BB uh i IGR ] 1, FIGRE 0. MEREUEE S MIhIT.
T MR E S 22RO R — AR b X, I HAEVR X R R EIOM ) % A= 1) S s et . 24K
BUEAR RS M N S PyOb ject_GetBuffer (),
int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, 