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

ole s T BFIHE AZFE3EAE 9 uFdyr}: <stdio.h>, <string.h>, <errno.h>,
<limits.h>, <assert.h> 181 <stdlib.h> (A+& 7} F-9).
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Py_UNREACHABLE ()
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Py_UNREACHABLE () 9] €5+ w33}%] ¢FA 9k _Py_NO_RETURN & A A5}A] 4L 42 &3
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Py_ABS (X)
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Py_MIN (Xx,y)
x 9y Abol 9] H 4 3hg wahah ok,
H A 330 271
Py_MAX (X,y)

x 8}y Abol o] 9l ghS whEgh ok
WA 3.3 27}

Py_STRINGIFY (X)
x ECEALE AP YUY o€ 5] Py_STRINGIFY (123) 2 "123" & Wh&gyrh

WA 3400 F7}.
Py_MEMBER_SIZE (type, member)
(type) T+ZA 9 member & 7| & vlo] E & wk3kg T}
WA 3.60] =71
Py CHARMASK (c)
Ol A} = B2} rE = [-128, 127] L} [0, 255] AFol o] A4 ook Bt} o] Ml T &= unsigned char & 7|
g4 c & wEghy ot

Py_GETENV (s)
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Py_UNUSED (arg)
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Py_DEPRECATED (version)
7| #] (deprecated) A A ofl AFE B A| 2. o] 2 2= A& o5 ol AA s oF Futh

A A :

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

W4 3.8 A4 W7 : MSVC A1 92 Z79%5 Ut

PyDoc_STRVAR (name, Str)
S2EYo| A AHS 7153 nane o2 o] &2] W42 AT Th TholHo] SAET glo] WEF Yriu
We] e wol e AYuth
PEP7 ol HAH AX Y sto| WS EAET Qo] AES7] 3l PyDoc STRVAR & EAEF o] AFE3}
A]A]

S A

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

static PyMethodDef deque_methods[] = {
/).
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
V2R

PyDoc_STR (str)
FolR Ao e FAEH S AIUH. S2EF | v B4} Holls FrA W TAd = 44
gy
PEP7 o WAIE AAYH S2EY glo] ol DED £ IES SAEYS YAIL W PyDoc_STR
= AHgsH Al L.

S A

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

bi

14 A4, 9 22z 3z A%

o2 0] sho] A/C API 4 Shit o] 9] Q1Ake) pyobject « § o) W g AT Y § Qoo
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RE ko) 2 A (o) A5 2 %) W type) T 2 5 rference coun) & 7 g5 e AA )
32 AH Y FFE AFTU (12 @4,%5&% B A2 B ypes o #7199 B 5ol
5 2B o) Itk @ YA Felt AR AT FAAE Helshe a7 A% h 9 o]
PyList_Check (a) a7l 7HE171E AR 7k shol 4 e 22 Aol v B UIch
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Al F w ol F2E FAEE AATAF UL IS Fo], REL WEL IE (1, 2, "three")
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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(

o 7| A PyTuple_SetItem() ¥ PyLong FromLong () 7F ¥WFEsE IFzE Zul2 S Yt} A A o
B2ABAAE A% AAEAEAA W B2 FAE BB TR Aol by 1wckEr () B THE B
7HA &= AHE S Al L.

Sl A, PyTuple Setltem() & F&ol 2428 Y€ 4T YUY F
o] 2ol PySequence _SetItem() 3 PyObject_ SetItem() = $% | 84
PyTuple SetItem() < A WEL Y= FZol T A5 of oF Ty th

o &

o ot
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f
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YArEZ AN TLYnY I EE=PyList_New() & PyList_SetItem() = A3l s 5 A5
=
v
2

SIA T AAZE O PA FEEE H2EE HEAL AL AT E UL Rt AAES F 2] 2
(format string) & *] A] =] Fo g2 HE wsold ¢ Qe A g § py_Buildvalue () 7F A5 TH

o & Bae] e B 18 me s AIE 4 G2 Tk, (12l A4 328 e

igmb N

rlr

£
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PyObject *tuple, *list;

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

PyObject_SetItem() 3 1 AFELS f&# of A== AAAE IRk e 849 T
S

AHg B
TIAZ) A 0L R E ATE  Jeng Fx 72 E thEt

Mot
5
et
QN
ﬁ—‘ =

Aol AutA UL o] A% Tz
Fdeso] Fabo] A WA

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) ;
}

return 0O;

-

G4 0 ghol TSN & o] ok U Th R g0l B2E ALHE A Frof B 250
B qlo] ula] A b u AR o] DY@ FEE AT L BE Pk B2 £7AS ATIUT ok DO
Utk BERe] Ao A NEE AR SHA AT L 0EE FEt Ao e KA F2 A
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PySequence GetItem()

sHA gy o

22 A7 g2E e F5Y FAE Fot+ T A By AAdYS g WS
PyList_GetItem() & AF&3}1L, 3 W& pPySequence_GetItem() & AFEEUTH

long

sum_list (PyObject *list)

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

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

return total;

long
sum_sequence (PyObject *sequence)
{
Py_ssize_t i, n;
long total = 0, value;
PyObject *item;
n = PySequence_Length (sequence) ;
if (n < 0)
return -1; /* Has no length */

for (i = 0; i < n; i++) {
item = PySequence_GetItem(sequence, 1i);
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 */
}

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

}

return total;

142

J}o] %/C APIOﬂ/H 2 g st ve tolH ¥ A9 syt t# 22 int, long, double 181l
FeUT ZEAA HWEY = EL"LHH 7“Xﬂ ol tloly £4 55 Utgst=tl AHeH
£ A Hol 8 FASo 85 & A Wol B GO, BerE EH e A5 ALEE £ P
= dEUTh ole @ S AT T A B9 WA A A9
Py_ssize_t
A signed integral type such that sizeof (Py_ssize_t) == sizeof (size_t). C99 doesn’t define such

a thing directly (size_t is an unsigned integral type). See PEP 353 for details. PY_SSIZE_T_MAX is the largest
positive value of type Py_ssize_t.
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o= 23 25 yrth) /\Eﬂ £ o9 72 7%1% WA EEA] R A U] F7kA e F e 4 sy Th
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Ytk ol o] 7F g 3hA] 9F oS A9 < NULL & REEHEh o o 9

%ﬂﬂoﬁmﬂmﬂmﬂﬂi% 7 e
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wh g dUth PyErr Clear () £ 99 AEIE A

Q30 o] el A9, A ] 6 = el ol Aol e A7 A2 T AF LT (2 o 2 4
AsUth) ]*ﬂﬂ;‘] 7”Zﬂ o]l sys.exc_info () & 2} 22 ouE 7R 1 YA T S A] =
s Ut stold AA=try - except—roiﬂlﬂﬂ‘“ UP‘]““’E‘MEJ&?‘*“SP:HP‘SC—’F% o &l &= sys.
exc_info() 9 1 APER 98 A5 el shol wlo| EXE AEz 2l Ee vl Exo] 2T WA
CHHE el AL Bl m AT

sto] A 157 H AuH o] & sto] Ao A= A o9 el 2 W2 ol T=E A5
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AZgsta HQ UL o] e Hol= Fr AR dlE Dol Aoz gk o9] A ZE]
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g9 E A Aestes ket ol 7} okl sum_sequence () Aol Yot 55Utk A 3] o] o Aol Ad
2] & AAPLE W 25kl = F2E AT 227 S U It oA el e 274 ol A e
e HolFuth AA stol & Foldhe o7& B71A1717] flsl 22 o9 shold I =L ATt

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

item = 0
dict[key] = item + 1
e 22 2vle 3R C BEYUTh

int

incr_item(PyObject *dict, PyObject *key)

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

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

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

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

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

/* 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 */

1.5. o 9] 11
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o] oAl C goto #9 H&H ASEHHS HAFUTH o] A= SRZF g E Agstr] A%
PyErr ExceptionMatches () & PyErr Clear() & A& HI Py XDECREF () & AR5 &~

-~

B3 e NULL A S E Y FEE AASFE A BAYUTh (15 Ak X T FEIAIA L
Py DECREF () £ NULL FZ2S 0t2 AW 352 doguth) o A+l d £ foku g B2
HRahE A SHe WSS NULL 2 27135 Zlo] Rt nhA kA 2 0 ghe -1 (As)) = 43
|3 b e B30l 43 Folok 4T o2 AFF Uk,

1.6 o]y w37

foy
X
N
2
)
n
rlr

d == 2 gl A Z B EE YWl sk AAEERC] AA S oF ot SVHA 8% EA=
W AHZ e e 273}, 2e8|a oputx e d A YUt dH= ﬂ‘:ﬂ/] g REe] 752 A =7}
59 o) Fol A8 T At

Z1RAJA 2718 e Py Initialize () YU ©] G5 E REH BE HolE& 27|35l 7|2 BE
Qlbuiltins,__main_ , 28X sys S AT UL =3 2E AM F=E (sys.path) & 273Ut

A

3 517 ok}, uhokF Bof A E ulo)

W AT ol Mg PySys_SetArgvEx (argc, argv,
3

updatepath)

125 AT A (585 29 9 -0 AR AR o] 25 ch 2 oA £y el ()
£ ool AE SOl E T E o2 1A Aol shold eholielol} Aok A Sl T2 shold AT

A 4lo] 25 GO R HgoR ] gk 53 A B3ol
ﬂMﬁEmﬂﬂm¢ ATH) o] A python ol2h o B9 A% Hdo] BAT & Ry OeAHeE A Fow
R I E L E o

1 O
A& Eof gtol s 33 v} o] /usr/local/bin/python oA LAATIH glo] B 2]& /usr/local/
lib/pythonX.y ol &= ALC 2 7M1 FUTH (AAE o] 54 2+ PATH & whet python olgh= o] 59
A gt o] AR A ¢S uwf AR5 = “fallback” 7 2 0] 71 FdUth) A+ &7 ¥4 PYTHONHOME &
47 8te] o] T2 A H 8 AL PYTHONPATH & A3t BE A= °‘°ﬂ F7HRA gAE e g 271 5

9)<=1)th.

.J—]-O] AL AU Fot= o ZS A o)A L Py Tnitialize () & TE3}17] Ao Py_SetProgramName (file)

E%OM A g Al o1& 4 55Ut PYTHONHOME &= o] A 3] ©] gk A} 7 & &4 PYTHONPATH oA
5 F2 A ol Z/HATHE Aol F A L. A Aol AR o) Eel Ao ML by cerrah(),
Py_GetPrefix(),Py_ GetExecPreflx (), 18] Py_GetProgramFullPath () ¢ Z}Xﬂ Aol £3E A
T B2 7 JF YL (EF Modules/getpath.c o A= o] JdHUth)

7H3 kol {g “uninitialize” 3t Aol MIFAFUTE o & Fof ol HelA ol d o] thA A FF AL
(Py_Initialize() B}A] E&3}7]) =g A o] A A jJro] o] AFg o] Z} gJo|lMo] I3 w1
3k

—|—’

g & sjAste L & 5 01"145} Py FinalizeEx() & 3Z3}o] o]& 2A T 4 9Ly a4
Py_IsImtlallzed() = ol @A 27154 Aol & AF TS HEFUh o] dEed
ot ApA g Y82 of2 Fol A AlF g Utk Py _FinalizeEx () 7}JJr ol JH = H 7t EFT BE HE
2] & s Al 51~ = Sethe Aol Fof ok Futh & Sof, @A & ZENA T3 v 2= AT 5

SEStlas
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stol A2 Az EH e S REE e F7HE A AALE 758 3t o8] |22 & AFSste] 1=
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Py_DEBUG 7} &/43} & o] 3] A8 H A3 v st U
ofefoll dd F= A "y A 2ol = v &2 F7H4 A AAEs3E U
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ik

ol Fo Frs2 stdolu W o Algd sfold £x IES APT 5 YEF A AE L2 H 9} T
\

A% AGIAEE A& U
<ﬂﬂﬂﬂieﬂﬂﬁ = BoAEAUT A 8 A s
S J g}

e ol5g s

ok

E o o] §4 F ARE FILES 7] WSS AT R84 BRojop @ 7 7}
elel 1t F2AL e, S8 A g 3 ke AYYT. (o)) A

el 4 A% EFE 2ol 1Sl ALB Y 4 20}, FIiee oA} W ol
A3t 22 ool Hejelol 4] BEol4] Ao] HAE M o el Yool AV w2 7

int Py_Main (int argc, wchar_t **argvy)
z2F4 E% 2E e vl 22 a7 o] 22 shol W2 WA Eil%‘ = H OH Zﬂ*%ﬂl’% argci}argv
w7 = ZZ2IWO main () ol A== AH A
244 °ﬂ EIJr!“/‘rvvchar t2 HagUh. AA FFo] =AE 5 5ol e
ol 7bel 7= A Y W82 A A &5 HT‘/}). AE =g 7?*3*&4 =, o< °‘°1) EE]‘H
wls} 7k0 0, o 9] 2 213 ol e L e gt = ﬂt& 1, W7 M B2 o) %i&wrolzﬂ BH &S UEA
oW 27 HYth
A A k& systemExit 7} HAYSHH, o] I Py_InspectFlagZt A4 o] 1A & & 12
RhehebA] o4l 2 AL SR fof A L.

int Py_BytesMain (int argc, char **argv)
Py_Main ()3} -§AF8HA G argv= vhel E R 2k o] wf A U th
B A 3.8 &7}

int PyRun_AnyFile (FILE *fp, const char *filename)
ob# PyRun_AnyFileExFlags () & @<3}H Qg o] AUt closeit-S 02 2 flags= NULLZ A
AE el dAE YT

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
olel PyRun_AnyFileExFlags () & ©<StE Qe H o] A QU th o] A2 closeit AALE 002 DA H
SHE FAF U
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int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
olel PyRun_AnyFileExFlags () & ©@<=3te Qe H o] AUt o] AL flags QA AE NULLE A A H
BEHlE AT U

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), re-
turn the value of PyRun_TInteractivelLoop (), otherwise return the result of PyRun_SimpleFile ().
filename is decoded from the filesystem encoding (sys.getfilesystemencoding()). If filename
is NULL, this function uses "?2??" as the filename. If closeit is true, the file is closed before
PyRun_SimpleFileExFlags () returns.

int PyRun_SimpleString (const char *command)
o}l PyRun_SimpleStringFlags () & ©<3ld QA A o]AJ Ut} PyCompilerFlags* QAAE
NULLE A" dE 2 EAF Yt

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
flags A o Wl __main_ BEANA command®l Q= FFolH 2 F=E AYFFUTE __main

o] A8t ko v U Th AFsHE 0, o9 7h H A 18 WEE T o2 7} 9l ﬂﬁ
AU E AL ol §l< VT flagse] o] vl o}l & 231 2.
225 A 9L SystemExit 7} ¥WHABSEIH, o] 4= Py _InspectFlagZt AR o] QA & 3t-1LS

R ST P P L ERSE R A

int PyRun_SimpleFile (FILE *fp, const char *filename)
ob#] PyRun_SimpleFileExFlags () & ©@<=3ld A g H o] A~ YT} closeits 02 2, flagsS NULLE
AR Az AF o

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
ob#] PyRun_SimpleFileExFlags () & ©<=3}H QA H o]~ d Ut flagsS NULLE A A H A=
dAF UL
= 1=}

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
PyRun_SimpleStringFlags () € W3t A T, W R Q= FXE A fpoll Al shel s
s EE AGUTh  flename 5 Ao] o] BojoloF S, Y Asd ATH (sys.
getfilesystemencoding ()2 & Yy H Yt} closeir©] #Fo] ™ PyRun_SimpleFileExFlags 7} 13
317] Aol o] LIk,

£0°] fopen (filename, "rb")). 1%
2A AR £ 4 A5yt

B3: AT oA, o ol U e R 2 dofof ST (S
) orom oML IFE Z2E7 Y= 2T YE 31 L &1}

int PyRun_InteractiveOne (FILE *fp, const char *filename)
ob#]l PyRun_InteractiveOneFlags () 9 ©<3td QA EH o]~ YUt flagsS NULLE A A H AE]
2 gAwYTh

int PyRun_InteractiveOneFlags (FILE *fp, const char *ﬁlename, PyCompilerFlags *flags)
flags Aol web BHEHA FA o ABE HAg N B BAS gn AAFYUh sys.pst

I} sys.ps2E AFE3te] A A A ZE2E FUth  filename 3FY Al2E QI (sys.
getfilesystemencoding () )EEH:";‘QHTJ—.

Yol 4EA e AWD W 02, A/t AT 12, EE TE ¥ o7 YoH shol e ARz
W ZH errcode.h AZFE g dof Y=oz ZE=E W3t} (errcode.h+= Python.hol A
A2 oA 7] U0l BeahE S8 A2 F o o ol §2ShAIA 2.

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

ob#]l PyRun_InteractiveLoopFlags () & ©<3lH A A o]A2Y Ut flagss NULLE A A A A
B2 FAF YT
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int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
EOFo] =2d uf7}# th3}2 2ot Addd Fdold 4= A AFF Ytk sys.psl
% sys.ps2& ARGt AbG Ao A ZF2E dYth  filenameS 3D A 2HW I F Y (sys.
getfilesystemencoding ()2 & Y IZYFH YTt EOFo|A 0& WIEstA Y, Aosld S+E vt
a5t

int (*PyOS_InputHook) (void)
Z2EES int func(void) A T4E 7He7| =5 23T + AU
B e - P C LR L P SR

2 TAF Y o] £ A2 5he AL o]l £ TE2) Modules

S ZEEo TEZEE }2 oHME 229l 233y AHLE 4 ¢

o). o] S5t shel e AH
Az edsedin ue

char* (*PyOS_ReadlineFunctionPointer) (FILE * FILE *, const char *)

Z 2 ¥E¢] char *func(FILE *stdin, FILE *stdout, char *prompt) ¢ &£ 718)7|%
5 ARG, Az HY ZE 2 EoA T Y S5 et AARHE 7R FHE AP T 5
1tk o] §45 NULLe] of B EA prompr® 2 A8 ThS ATH B A Aol 4G 22
93 43 £A49 g WAL Aclhn AT T A E 5o, readline BE L o % A7 5ol

#2339 A 7se AT dUth

A3}= PyMem RawMalloc () ©)U PyMem RawRealloc () &2 S FH FAFE o] AU, o & 7} A 8l
© W NULL©o] o] oF F ).

B A 3404 WHA: A= PyMem Malloc()©| W} PyMem_Realloc ()L 2 & %3tE= T Al
PyMem_RawMalloc () ©]Y PyMem RawRealloc () &2 Sd3l oF gk}

struct _node* PyParser_SimpleParseString (const char *str, int start)
o}ef PyParser SimpleParseStringFlagsFilename ()2 ©<=3}H QB 3 o)A AUt filename
S NULLE, flagsS 022 A HE A2 G AF YT

Deprecated since version 3.9, will be removed in version 3.10.

struct _node* PyParser_SimpleParseStringFlags (const char *swr, int start, int flags)
o}l#] PyParser SimpleParseStringFlagsFilename ()9 ©@<3tH QEHo]AdUTh o] AL
filename2 NULLZ A4 H A2 G AF YL

Deprecated since version 3.9, will be removed in version 3.10.

struct _node* PyParser_SimpleParseStringFlagsFilename (const char *str, const char *filename,
int start, int flags)
flags AR w2k A2 £ 2 starE Gkl sirol 4 Fhol W 42 TEE FE ZAFUTh AFE BE
Aoz P48 4 It D= AAE A Ul AHSE ¢ AL UTh TE 242 ol ¥ Frpsof s
Ao &Yt filename 34 A28l Q17 (sys.getfilesystemencoding ())& 7Y

U,
Deprecated since version 3.9, will be removed in version 3.10.

struct _node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
old| PyParser SimpleParseFileFlags () o] ©<3lH AEH o)A YtT} flagss 00 A H
FHE EAF U

Deprecated since version 3.9, will be removed in version 3.10.

struct _node* PyParser_SimpleParseFileFlags (FILE *fp, const char *filename, int start, int flags)
PyParser_SimpleParseStringFlagsFilename ()2 AR BE, Thol W A F == W R 9
Q= £ T4l fpoll A gl<rvich

Deprecated since version 3.9, will be removed in version 3.10.

PyObject* PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. ©}&) PyRun_StringFlags ()2 ©<3std A E o]~ d Yt} o] 22 flags
ENULLE AR E AHE GAFYTH
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PyObject* PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompiler-
Flags *flags)
Return value: New reference. flags2 A A H AL S| 2E AR5} globals¥} locals AR 2 A A H
AENE A srro| A shol W A I EE AUt globals= G A U] 8] o] o] oF FHU th. locals= vl 33
2REEZg FHSE B AA7HE = dsUth W R sarts 22 I EE F7 45 Wl AR
afjoF = Al & EES AT

FEE AP S dtold AA = wehet A, o 9] 7 EAY 8HE NULLS WU o)

PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. ©}2| PyRun_FileExFlags ()2 ©<=3StE A #H o] AP YT} cdoseitS 0
© 2, flagsE NULLZE AAH el 2 G AF YT

PyObject* PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
int closeit)
Return value: New reference. ©}2] PyRun_FileExFlags ()2 ©<=3ld Qg d o] A~ Y Yt} flugsE NULL
2 AR AR dAF YT

PyObject* PyRun_FileF1lags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
PyCompilerFlags *flags)
Return value: New reference. ©}#] PyRun_FileExFlags ()9 @3t Qg # o]~ Tt closeitS 0
o7 ARH AHE FAF YL

PyObject* PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *lo-
cals, int closeit, PyCompilerFlags *flags)
Return value: New reference. PyRun_StringFlags ()2} FAFSEAI L Sho] M A FE= W2
of A+ AL HA fpoll A AFUth filename2 A o] o] ok 3t 3t AJAH] AT (sys.
getfilesystemencoding ()22 tZ Y H YT} closeito] &0 PyRun_FileExFlags ()7} ¥k
2he] 7] Aof| 3 o] 23yt

PyObject* Py_CompileString (const char *str, const char *filename, int start)
Return value: New reference. ©}#| Py_CompileStringFlags () & ©@<3H Qg # o)A Y YT flagsS
NULLE A9 A= 2 ch

PyObject* Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags)
Return value: New reference. ©}& Py_CompileStringExFlags () & ©<3ta Q& ¥ o] 2~ d Yt} op-
timizes -1 % A9 ZEZ FAF U

PyObject* Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompiler-
Flags *flags, int optimize)
Return value: New reference. stroll Y= po] ¥ 22 F & LB B A0 Anpddle] 23 T = AR E
U T A F EEE stant 2 Fol AU o] A2 HAutdE 5 e ZEE AT Ul A E
o™ Py_eval_input,Py_file_input =+ Py_single_input©]o]oF T}, filenamel E A
E 9B ZE AR E FA 5k ol AHREH T Ef o] o]} syntaxError o 2] B A Ao UERE
% 95Utk IS8 TR BAT 4 QAL 25T 4 ¢lo W NULLE Mg Tk
gdele HH3 ES AZFUL -1 g o FHeE FolX AAH A= H
Adedynt A A £E2 0(F A3} a5 __debug_ 7H3), 1 (oIA A o] A A 12
Al =

IAFEUh Aot

A4 optimize= 73
SEEE B
_ _debug__ 7} A
WA 3.40 F7}

PyObject* Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags, int optimize)
Return value: New reference. Py_CompileStringObject ()2} AFSHA B, filename-S 3L A|2H Q157
9 (os.fsdecode ())& YA H vfo|E FALE U Th

WA 3200 F7}

S

20 Chapter 3. u]|-$- 242 A

o]N-



The Python/C API, & x] ] 3.9.16

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: ~ New reference. oA F= AALG A9 A E G HFTw Qs
PyEval_EvalCodeEx ()9 T34 Qg Ho]Ad Yt} thE QA= NULLE A A FH Y}

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. 0] 7 3712 93t E4 31740 A, v]2] AL " F= A2 3 713}

ol &G A W gMUe, Ao W UH AA, Azke] vl G, 71 =9 7123, 7] = A8
Arte] VB P e 2 Ao FRA K22 AT UL
PyFrameObject

oY AAE 716shs U AHEE = AR C PRA. o) Fo) Bu AAEA WA 5+ AU

PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. A3 ZH IS F7Fg Ut old HAFAS TFHAHE 93
PyEval_EvalFrameEx ()2 @39 ¢l o]~ Y Yth

PyObject* PyEval_EvalFrameEx (Py FrameObject *f, int throwflag)

Return value: New reference. ©] 7% .4—0] A OB ZEL W9, u) R e 4Tt A = fo}
e 2= A3k 495 e B0l e ol S T8 645k 552 AR UL, 7 rowflag
7] WA A P AT S Ao el sk S WASHE S Goich A e o8 49

throw () Uﬂ’ﬂﬂ"ﬂ A" Yt
H A 34004 HA: o] = oA A o8 283 WA GU=A FAFEE =98y U
AL Z33 Tk

int PyEval MergeCompilerFlags (PyCompilerFlags *cf')

o] Bt AA Bt meAl Ao Be 2 WA, 4B 22, AvsE A2S B ok

mlo
.-

int Py_eval_input
A28 AL 9% shol M £ A% A1F; Py Compilestring () 7 87 AL R Th

intPy_file_input
SFL ol T ThE 420l 4] 92 2R A
7 AL I T 9191 20 sholl &
int Py_single_input
Do £S89 shold B9 AR 7155 py_compi lestring () 3 B AT T B84 <lE]
Zele) 2o AHEE L /15 S Th
struct PyCompilerFlags
olAL AFdY Zy1E = o /\]-BL_‘E]‘—:,’—Z;H]OHJE]- 7t A dy 7 vk 5= -orint
flags® AT 3, =71 AT = AP PyCompilerFlags *flagsi AFH U o] 4%, from
_ future__ import* flagsE T4 31 T AS5 Y

25 93t gpo)ld BHO A& 7|&; Py CompileString ()3}
F=8 Ao de o s T AU

[

PyCompilerFlags *flags”7} NULLY uwjult} cf_flagse 03 Ztral HFHHW, from
_ future_  import®@ A3 A2 HYrh

int cf_flags
HAotdey e
int cf_feature_: version
of _feature_versionS 5 to] W M A YUt} PY_MINOR_VERSIONS & % 7|3}5 o] oF gt}

ol Bx & 7| EAH o R FAEW, PyCF_ONLY_AST Z & L7} of_flagsell A A ol vk AH8-5
[BR=3

A 3.89 A H A : cf_feature_version =5 F7FA 5t}
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int CO_FUTURE_DIVISION
flagsoll A ©] HIE S 73t PEP 2389] w2} up-77] A4FAE /S “Ad 5 U 7] (true division)” 2 8 A =]
T2 3}
= B .
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cHAPTER 4

e
N
> 0
4>

o] MM vl s A AR o] 2 A4E Belshe o] A F YT
void Py_ INCREF (PyObject *0)
AA ool het Fx A +E sHdUth AA = NULL € 5 g5 Ut NULLe] obdA] A 5HA] oF oW,
Py_XINCREF ()& A& Al L.
void Py_XINCREF (PyObject *0)
A ool ek HE A4S ST AR NULL I 5 A ol a2 s B9} e
void Py_DECREF (PyObject *0)
A ool 3 F2 A48 F2A AU AL NULL D 5 G5 U Th NULLo] ofd A B8R ge.
W, Py_XDECREF ()& AH&SHAI . 2 Sl 7100] 5, AA| P o] &1 s Al = (RE=A] NULL O]

ofUof ok gth 7t T2 Foh

Aa: FF A 4= doe FJold FEVFTEHEE T S AFUT (A E Eof, _del_ ()
HAETZL e Zela dada7 @G A2 uf). o]t T=ANAY o 2= AItE A FA T
AP I == BE Jho|A A Hpof A{5A AT 5= JFUTh o] A2 Py DECREF () 7}
TEE 7] Aol A Hgo A =ds = = BRE AA 7 LBA A= AE ol ook S =gt
A E Sof, gl2Eo A AAE 4HAFt= == AAH AA o gt IF2E YA Mo B,
g AE flolg L2 E PBAT thS, AA Hao Y&l Py DECREF () & E&38 of g th

void Py_XDECREF (PyObject *0)
AA ool W Az -2 oA A YUTh AA=NULL D 5 Q5 Uth ol iz 2= B30} gls Ut
28R koW = py DECREF ()9} Zom e Aurt AL T

void Py_ CLEAR (PyObject *0)

AA ool thet Fx A +F FAaA AU A= NULL € = AFUTh olw AR+ E37F glEY)
o} 222 god AT NULLE AAATE AL A s 1=, 37} Py DECREF () 9 2%
NI 27 GA 45 AFSEA AR, 2 SIeE F0l7] Ao JAAE NULLE AF 5] o

Py _DECREF () o gt Al A2d AA <} HAste] 4857 FHUTh

S

ES

PhA) 53 Sl B4 B AN Fx A58 gD wfuit o] S A}

h= S B =4

rlr

oo
o
rlr
Y
o
olfy
fy

2}]\

e},
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&

g d5e o) A9 AN 54 HFE 9 AdUth: Py _IncRef (PyObject *o),
Py_DecRef (PyObject *0). ©|AEL <3| Py _XINCREF ()&} Py _XDECREF ()9 =2 H T4+ HAY

pUANE =
Ut

s Feud Mazes dgzey FojoMt ALd 5 5yt _Py Dealloc(),
_Py_ForgetReference(),_Py NewReference () ¥ A9 M4 Py _RefTotal.
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CHAPTER D

ofl 2] A 2]

o] ol 4 A B g ALG ST o] 4 ol 98 A2t AN 5
A58 o115 5] 554111t POSIX ersnc MASF M2 A G o1 5 015 ol <lof o] e

A BA 7 (2HE )7k AUk B CAPLESE A3 A 018 A4 g w, ) A o] o] 91912
e 9T o O C APL B4 ol o] AT BEHILI ), 90 % 2916 pslof oy
A

NULL, B8 Whastd -1 bk (o9 pyArg * () g5 453t

TAHLE, oAH BA 7= Al 7HA AA ZJAEZ FAF U 9] &, o9 g Edo]a A o] gt
ZJAE 2 AAHA o nuLLel 2 F dFUT (AR A7 292 FA 5 o J5Uth & 5ol 99

3 o] NULLo| ¥ NULLo] o}d E O]_/_\HH 2 71a 2= gayrh.

TS AR BTt Aufiste] 4ot Aol S uf, dutAH o= o8 A7 E 1 =
ook ol AR FL U o HE A2l 5L oS A5 A} 1 f R PPN 2]
S E A T 9o & Fdo] YF U S ﬂﬂa%1ﬂﬂ1%%% AAA o2 ALH XA
gkofok gt °ﬂfﬂi Qs wEEE, TEAA o7t AAH PSS =
A oA GEAY A F A A skebA] grod, sho] #/C APIe]| thet 7t S & o] S =gt &2 Zg A g
Ao &gl Aoz A 4 st

}3: o8] TA] 7] sys.exc_info () 2 A7 obdut} AR o} £ 2= 2] 9FL (upekA] o A5 A}
QD) ol &f ol s Fot= WA, A= 5573.% = (upetA A5t S aE) o9 & wrekghth

5.1 QA e} #]-5-7]

void PyErr_Clear ()

AN BAZIE Atk o H EA7)7HAHE o] 97 o @ B3t YUk

void PyErr_PrintEx (int set_sys_last_vars)
EZE EFo)]AME sys.stderr® O]Jﬂ‘fﬂ-_’ o # EA7IE A& Yth o8] 7} systemExit 7} o}y
gh o] Afole Edlolam o] A= A okl sfo] W L2 A A= SystemExit I 2o) o5 A F A
g T== FEFPUh
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N2 EA 7L AT Ao R o] Fg TEFAA L, 1A pow X F A o2l b BA T
Yok

et s S‘ last_vars7} 0°] of W, M4 sys.last_type, sys.last_value % sys.last_traceback
BESRPEIEE RN R EE EE =

void PyErr_ Print ()
PyErr_PrintEx (1) 9] Béfé}

o)

void PyErr_ WriteUnraisable (PyObject *obj)
B A o] 2] 2} obj SIAFE AFRE}e] sys.unraisablehook () & &3}

°] ﬂEl e o7 AAE A, A = ElEW} *‘Zﬂi oS AN 5 Y& v sys.
stderrol A3 WAIAE AU ol & = el_ () WA=olA o7} 2y e o) g
Y.

o e AL ¢ gl o9 7B s Al she T At objE TS H YT 7he 3, oby
<] repro] 7331 Wl Al A of] 14 Ut

5.2 ]| 9] I 2] 7] 7]

rlr

°of Fpgd A 2B oY BA7E Ak H Ewol YTk A S s, ol T T AR
T eturnTOM AR NULL Z Q1 & W _?:MEP.

O

void PyErr_SetString (PyObject *type, const char *message)
This is the most common way to set the error indicator. The first argument specifies the exception type; it is
normally one of the standard exceptions, e.g. PyExc_RuntimeError. You need not increment its reference
count. The second argument is an error message; it is decoded from 'ut£-8"'.

void PyErr_SetObject (PyObject *type, PyObject *value)
o) $5 5 pyirr_setstring ()3 SASHA T, 9o “gol sl Q)9 wol W AR E AR Y 4
U,

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. ©] S+ o & A 7| & A 7§ 337 NULL-S WFE Ut} exception 3}9|
Ao e] Se ol oF FUth formard}t 5 v 7] M= o2 WA AE 2= Tl =gl FUT
PyUnicode_FromFormat () oA} & v} he %l’%b] t}. formar2 ASCII Q1F HH EX<E
e},

PyObject* PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. PyErr Format ()2 Z2A 9 7FH 7|9 AR} Al va_list AAE
E=

B A 3.50] &7}

void PyErr_SetNone (PyObject *type)
o] AL pyErr_SetObject (type, Py _None)d &% & JYrch

int PyErr_BadArgument ()
o] AL PyErr_SetString (PyExc_TypeError, message) ol 29 T YUY, o 7] A message=

428 oAbz g Aol T2 e ey B e 2 Sk

PyObject* PyErr_NoMemory ()
Return value: Always NULL. ©] Z1-& PyErr_SetNone (PyExc_MemoryError) & £ ¢ E‘?‘j AUt
NULLS Wh&bs| A A A & = w227t 52 o return PyErr NoMemory () ; 2hil & &

91Ut
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PyObject* PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. C gto] B & 2] $t7} of| 2] & Rkl C i errnog AR WS wf oo & &
AN 7= AY FedUth A AR 5 o] A4 errno grol i 7 AA] FEo] (strerror () oA E-2)
ol AR A FE AA S U= v}, PyErr_SetObject (type, object) & T &Y th 74
20| A, errno Fto]l A|2d”l S 0] FHE U SS UEFW &= EINTRO| W, PyErr CheckSignals ()&
TEsta o] Ao] olg] A7 E AASH, 4P E I E FUth o] 5 A NULLES HHES] A, Al
H ez oigt s g4 Alad" TE0] of|HE WSS u)] return PyErr_SetFromErrno (type) ;
olgtil & 4 s Yth

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
Return value: Always NULL. PyErr_SetFromErrno ()2} S+ AFSHA| 9, filenameObject 7} NULL ©| o},
type2] A Al WA w7} 2 A" ks F71 52 o] 5 Uth 0SError o €18 B9, o9
A2E 20| filename A ERREE Ao ote vl AHEHUTH

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

PyObject *filenameObject2)
Return value: Always NULL. PyErr _SetFromErrnoWithFilenameObject ()2} FAFSHA v 5 7119
dE S FAste T AN o o2 E A7 7] A8 F A stdE AAE AP

WA 340 7}

PyObject* PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject ()2} FAFSIA 9 2td ™
o] C _E_Z].Oéi X‘“%% 1/] T;]— ﬁlename% TL]-OE] /\],/_\_Eé,] ?_]i% (os.fsdecode () )»(—3—i qi% % 1/] D]'
PyObject* PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. WindowsErrorS WA Z7]E= HY Ste-dUth 09 ier®E SE3HH,
GetLastError () oA widd o8] T =7} thAl A Yl Win32 84 FormatMessage ()
E E&31o ierrol U GetLastError () 7FAlE s ol 8 ZE= 95 AH S A2 oh3, A HA 5
o] jerr Zkol 1 F WA 3= o] (FormatMessage () oA AL2) | ol 2] WA X< E= AAE YA
t}2, PyErr_SetObject (PyExc_WindowsError, object)E T&3 Yt} o] &4 A NULL
& wEF

7HEA A=

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr_SetFromWindowsErr () & A, WA 24 o 2] & 2 A3}
£ 27b U WS e,
7H873: AR

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

Return value: Always NULL. PyErr_SetFromWindowsErriWithFilenameObject () 2 FAFSFA] Wt
gd o] C ExXEE AZH YL filename2 3L AJAH® 21 F Y (os.fsdecode ())&

Yo
e AL

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyOb-
Ject *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObiject () &} A, ¥
A o8] F2 A sk F7F i) W7t s Utk
7H873 AR

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, PyOb-
Jject *filename, PyObject *file-

name2)
Return value: Always NULL. PyErr _SetExcFromiWindowsErriithFilenameObject ()2} FAFSHA]

7 5 W) QW AR S wokE gyt

5.2. o] LA x]7]7] 27
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84 =S
w2 340 271,

PyObject* PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char *file-

name)
Return value: Always NULL. PyErr_SetFromWindowsErriWithFilename ()2} AR, A Z o

S g AAsE 37l M} g

718 A=

0

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ImportErrorE YA 7] &= AL 4 d Ut msgs ol 9] H A A] X4
Z AAE YUY & O NULLe] E = =, name path= 2+ 72} ImportError®] named path o] E 2] H
EE“@QHW

B A 3.30]] &7}

PyObject* PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name, Py-
Object *path)
Return value: Always NULL. PyErr SetImportError () 2 ¢ v]23}A] gl o] St Wb A Z
ImportErrord AH ZHPAE AT S 95U Th

WA 3.60 F7}

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
A7) of 2] o] o 8 3} Y (file), = (line) Z 2 Z Al (offset) A HZ AT Yt} A o2 7} SyntaxError
7hob ™, F7F ol ERREE A A5t ol 9] Q14 o19] A&’ o] of| ] 7} syntaxErroretal A Z+5HA
S,
B A 3.40] F7}.

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
PyErr SyntaxLocationObject () 2 Bl L3} A T, filename S 3L Al 2" 9 F H (os.
fsdecode ()) oA I HEH &= vlo|E FAE YU th

WA 3200 F7h

void PyErr_SyntaxLocation (const char *filename, int lineno)
Like PyErr SyntaxLocationEx (), but the col_offset parameter is omitted.

void PyErr_BadInternalCall ()

o] AL PyErr_SetString (PyExc_SystemError, message) 2 &Y ZH YYth o 7] A message
£ % QAL B B0l shol 4/C APL B4 0] R Az 25U pehd Ul Th R o

4t

5.3 31 W335} r

—

o F4-5 A-§ 3ol C T o) 4] 15 B4 A 2. 5Ho] A warnings EA YR FAE F5E 1)
Haﬂuﬂﬁﬁlﬁé.wmwﬂﬁlﬂﬂlEﬂﬂﬂQWﬂRh%N%ﬂﬂﬁiéﬂﬂiﬁ%ﬁié
A== don, o] - o2l 7k A gyt B a1 FA 9 FA R sl o] G725 FAAT = AE
}—ﬂqw»wa WAEA 2ol whek e 0 11A%W4w@dﬂ 19Ut (A WA AT AR =
AHE =AY A9 o] FE FAT o] A=A dUTh) o &7 dA s, &A= F A
ol el A2 & s o Ut (& =01, 27 F2E Py _DECREF () SHaL o B gh= Whahghyoh.
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
A3 WA A E FAH YT category A= A B (oL E 7‘7‘6}’“ A )V} NULL Y U t}; message
QA UTF-8% ol 5198 42 YUt stack level 28 2] Q) 58 3|5 5he 24U ch 35 28

=
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ZY oA SR AP =9 T ZoA A7 LA UTE stack_levelo] 1) PyErr WarnEx ()
SEF=TFF 2= 1Y 5, 55

A1 WFEE PyExc_Warning® A B F#2o]of Yt} PyExc_Warning2 PyExc_Exception
g AR ZgaYUrh; 7| E A1 HF = PyExc_RuntimeWarninggUyth & to|lW A1 HFEE=
olgol i A HF o €AY A AFE AP Yk

733l Alofoll th &k 2pAM & 82, warnings B APA L B H & APA oA WA FRIIAHA L.
A3 Ao]E 93 C API= ¢l5 YTt

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.

B A 3.40] =7}

int PyErr_WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno, const
char *module, PyObject *registry)
message2} module©] UTF-8 1 2 QJH £ 2} F o] 11, filename2 3L A| 28 21T Y (0s.fsdecode ())&
OIYEttes A A6 PyErr WarnExplicitObject () & AP Y th
int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)

PyErr WarnEx ()2} AV 8= 0, PyUnicode FromFormat ()& AF&3te] 21 WA A& L9
St format2 ASCII 17 & —,—Z}‘ﬁ olyt}.

B A 3.20] &7}

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
PyErr WarnFormat ()3} f-AFSE &= X] 9k, category= ResourceWarning®] il sourceS warnings.
WarningMessage () 2 A &3}

B A 3.60] F7}.

5.4 o] £4]7] 2¥]8}7]

PyObject* PyErr_Occurred ()
Return value: Borrowed reference. & T A 7|17} AAE P =R HA2ES UL AAFHJAOHE, o9
type(PyErr_Set* () &Y PyErr Restore() 01] o sk U}X] 2l 3 %.4 3 HA o2& wkskshu T A
A= A ¢k o, NULL-E HEEHgH Y o). of 2] 2 o] Wk3k gholl th &t R E A&/3FA] 9kobA], Py DECREF ()
@827} feo.

T E 2= GIL-g B f3l oF ot

3 v %}{%% of| 2] 9} v W3} A] wpH Al L ; WA PyErr ExceptionMatches () S A3 A
1N 2. (22 ol 28] AT o9 7k Feh AL Q2T 20l Ak, o A5k ol 9] <)
A ¥ Ashstr] A4 th)

>

|z

iy
o

l

e
4>
i >

int PyErr_ExceptionMatches (PyObject *exc)
PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) 55 Q7 AR A
45 92 Ww EE 5 oF FUITh o9 7h B A FLO W v R e) A ko] WG Tk

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
given 9] 7} exco] o 9] B3} AR shwl TS WA exct S 2 AA o] W, giveno] A1 Fef 20
A2d2d WE FS BBHUT exert FEOW, FE 9k RE NS F (AL AL FEE AT
Hoz)g AAE A AT

5.4. o] EA]7] 23|57 29
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void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback

)
Fast A2 Al ) WEE ol # 4712 AW el E417171 445 A
5% NULLE A3 FUth AR GO, AN AW 2 AR D3 FEE of o] AfFUh
grah Ed o) AA & § AR 18A) 4 WE NuLLY & AU

s o] 5t Aoz o] 9 E LA o s mEL ol e] B2 AN A0 A5k BAs of
she =0 9 AHSF U Th o2 Sol:

_~

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)

Al AAZ o8] FA71E AR FUTE o] FA|7]7F olw] AA =] oW, HA AP Yt AA 7t
NULLO] |, o] & EA]7]7} A9 A Yth NULL typeZ} 37 NULL©] o} value U} traceback 2 & &3}
Al L. 9] 2 Fejaod o dYth R o9 Fo|u} e AEsHA nhH Al L. (ol H 2 S
Aukstd vgoll B sk EA 73U Th) o] &2 ZF AA o st FRE A AZUTH S
AA A et F2E AfFslol ety £& Tl v oy FRE AF3HA EHUth (ol A
T AT, o] & AR A Al . Ao Ps Y Th)

i o]l e g o o2 A 7S dAA o2 A sl B of st T =0l A AR Y
ok @A ol A7 S A pyErr Fetch ()& ARSI AI L.

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

5% Fol A, ool pyErr_Fetch () 7h MHESIE e “u] AFIH L & QB UTH 5, rexct
Zejs AR o] AW rval e 2L Feho] Axb Tt obgurh o] Pt of A% Feh2E AnEs
ot ol AL F 5 Uk gol o] A of YO, ok A ojibA gLtk AAE

AFehe A Be 98 TAR U,

FHar: o] T ol e gholl __traceback_ OJERREE FA|ZHOE HAQSHA k5 Utk EF ol
A AsHA Aok sE, th2 3 22 F7F ayslo] e st

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

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

sys.exc_info() 2 &2l A7 2L, a9 AHE AYUTh o] AL A2 AT 697} o}, ol
£ o912 712 AUtk A Aol B g Al 2 E BT o F ol Aol £ NnuLLd 4 %Y
o). o9 BR A E 43 e

Fa: o] g dnky o

o= el HEA AHgH A FEUTh 238, e
9 JENE YA AR B9 PR

9 g = ©%
A3l of & uff AFE 5= A5y th o] AE A3 AY A d

PyErr SetExcInfo ()E AF&3SHA Al

30
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WA 330 27}

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
sys.exc_info () 2 ¢ A 22, o9 JEE A FULh o] A2 =2 B3 o 9] 7} op
ojml 22 o9& 7t Ytk o] e AR FxE FHUTH ol AHE A, A AR
20| NULLS AREAIAI 2. Al Aol e QuEA ] AL, pymrr Restore ()& REIIAAL,

a2

)

Z ro) N
F3: o] FeE A

R ERER L
PyErr_GetExcInfo ()5 A& Al L.

NEHA A5
%4
I=]

1= |

W7 3.30] 7%

5.5 A2 A zst7]

int PyErr_CheckSignals ()
o T4 3ol 2] A1 Aelsh 45 AU Th Do) ZR A% AEH SEA BAsHT, 19

od, g Al ag i%i]ﬂ SEYUYrTh signal EEC| XYW, go|H o ® 2 H A1 HE 7 E
Eﬁﬂ' T AUt & A5, SIGINT«] 7]E & 1= KeyboardInterrupt o2l & WA A] 7]
AUt o9 7} ““3?5}“1 o] FAZIZFAARE L T -1 AU 28R o s

1w —

< Rhghyh olg] ZA]7] = o) Heol A7 A4 A 41174‘%1]9%1]%] 22T AFUTh

]rmmq

of

o =
void PyErr_ SetInterrupt ()

SIGINT Al =29 a#E AlEH o] dd Ut thgol PyErr CheckSignals ()7} &% 4,
SIGINTOl| thst shojH Al2d A2l 717t E&g Ych

SIGINTZ} 3Fo] Mo A %] 2] 5 A ¢ W (signal.SIG_DFLO]U signal.SIG_IGNO 2 A A E o] A)),
o] g4 o} F AP E FP3HA gkF U Th

int PySignal SetWakeupFd (int fd)
o] fEAE Gt Aol 24 Wkt A1 WIS B Hhe] = /S5
A AU T fdis W] Bz olojof Fth. ol o] 52 7 &AE whag

-1 7s S AT UY; oZol 27 AH YU o] AL Fo]H signal.
set _wakeup_£d () & F5 AT, ol H AA= gl Ut fde 783 31 7lE Ao oF Iyt &
=g 2= °ﬂ/ﬂ‘?_ S E5ofoF g

‘sz 35014 A A=A, T oA 2A W= ALF U

rlr

o9 7% A

5.6 ol¢] Fe &

PyObject* PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference. ©] 82 E] &4+ A] o9 S5 WE T 93U T name QA= Al
2] 9] o] &, module.classname J A9 C EXYFo]o]of g T/}. base2} dict QA= AwWlA © 2 NULL
Ayt o] A 39 Exception(ColA PyExc_Exceptionl @ AN AT 4= 5 Uth oA A4 H
Zel2s A7} BB ol QU

A Zehasl noaule ol SdHEtnane 4] A WA L8 @Ak A2 4352 2
2 o) e oA B R E (WPA T T 02 AGH U base AAE AR Mol A ZehAE AR L o
AT 5 ATk el Falau 2ol ao FE 5 AU dia AR 22 W59 A=)
942 A4k W A8 8 5 gy
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PyObject* PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-
ject *dict)

Return value: New reference. M2 o8] 2o Z2EHE PGA HoATd 4= e A2 A Y3dA
PyErr_NewException ()3 Z44Yt}: docO] NULLO] 0]-1/] , o2 2 EH/\Oﬂ 3t =A~EZ O F AL

Hyth
B A 3.20] F7}.

5.7 ol 2] AA|

PyObject* PyException_GetTraceback (PyObject *ex)

Return value: New reference. 0] oA _ traceback__ & T3 & ﬂ/\ g FPd=MNMELS ZAXRZE 99
o} A E Ef o]l S uistshyct) A H Ed oA o] glod, NULLES WHEHE U T}

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
99 HAD Edo] ML p= AP FUTH A2 W by None AL A L.

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. 3}01 2 of] A context_§ E5] AN T S5 Q= A FRE A9}
2E AL (G2 of9) 282, ol AL A B w5 ek BARSUHE NBFUIG, A2
Ad~E7}glo W NULLS e o

e

2

void PyException_SetContext (Py Object *ex, PyObject *ctx)
o9 9} AP ANAEES axm ABFUTh 292 ¥ NULLS AL BN 2. a7} o] 9] QAT Al
FAst= @ A 5 U o] A2 exoll T 2 E FHUTH

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. S}o] oA __ cause_ & E3J ey
Hol(of 2] Q2B A1} None, raise ... from o7 dAE Yt S wiEghyh

=
12
=

void PyException_SetCause (PyObject *ex, PyObject *cause)
oot AAH DAL cause= A A 3T} Z]—rﬂﬂ H NULLS AFESHA Al L. cause”} of| 2] Q1A~E AL}
None 91 Z] &ol3l= & AAL= 95Ut o] AL caused]] ] 8 = - Yh

1353
_ _suppress_context__ & 0] o] 9 & FA|F O E TrueE AAH YL}

-|~ ﬂl]o
_|_,

5.8 SU T X o A

OE g CollAd FUZE A9 S B s4s e vl AHgH

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. encoding, object, length, start, end X reason ] E 8| HEE A& 3}
UnicodeDecodeError AR S 95 YT} encoding™} reason< UTF-8 2 QA ZHJH A4 Y Yt}

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. encoding, object, length, start, end X reason ] E 2] HEE A}& 35}

UnicodeEncodeError A& ¥5 Yt} encodingT} reasonS UTF-8 2 A7 QJH B} Yk
WA 335E 3% 3.11

Py_UNICODE+= Tto]# 335 g X% 5Tl PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...)E #Olo]1d o)A AL
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PyObject* PyUnicodeTranslateError_Create (const Py _UNICODE *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)
Return value:  New reference. object, length, start, end H reason o] E 8 H EE A}-& 3} o
UnicodeTranslateError AAE WU T reasone UTF-8 2 QA F JH EALE J Yt

WA 335 HA:3.11

Py_UNICODE+ 3to]# 335 g X5 5Tl PyObject_CallFunction (PyExc_UnicodeTranslateError,
"Onns", ...)ZE ulo]1g olA AL

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. 501X 9| 9] A A2 encoding ©] E 2| HEE wi3tshyt}h

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. =171 o| 2] AR 2] object o] E B8] HEE wtEghth

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)
Fo1 2 oA 9] AA| ] start A E ] HEE 7FA A #startol] Wi 2 G T start= NULL O] oby] of of gh T
25 0%, Ao 3FR -1 WHEkgh o),

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeTranslateError_ SetStart (PyObject *exc, Py_ssize_t start)
Foldl o9 AM Y siart o =2 HEES san® ARGV Th 435 02, Ashse 1

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)
Fol A o 9] AA 2] end A EB]HEE 7FA A *endol] Wi X @t} end= NULLO] o}y o oF gt}
HFoE 0L, A3l st -1 Wk o

fifo

=]
i

et o

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeTranslateError_ SetEnd(P\Object *exc, Py_ssize_t end)
Fol ol 2] AA| 2] end AN EEHEE end= AAFUTH A5 02, Asjal -1

PyObject* PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetReason (PyObject *exc)
Return value: New reference. =1 R | 2] 24| ] reason ] E 8] HE& WHa-g ],

o
rn’.

r |
k
o
o

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

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

int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)
Fo1 R Al 2] AA Y reason ) E ] HEE reasono. 2 AUt JF3H 0&, Asletd -1& 933
Uk,
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5.9 A7 A o]

O s 019 Y BE BN C S EN QAT AT EEE SASE P ATIUD. A
WA St S B E oA e A 08 Uil o) (18 ek AT ASE AT O £ AU

] EYR
th. o 22 =] A7 A& A2s7] wE tp_call?-&‘ o= F2skA gksyth
int Py_EnterRecursiveCall (const char *where)

AR A C5E BFo %5 P5 83 3 A8 S FAGUTH

USE_STACKCHECK7} 7§45] RO W, o] I Py0S_CheckStack ()= AH&8H] 0S 28] e W ERE
H Q=2 AUt o] A, MemoryErrorE AR 33 00] obd gh2 Wik o)

I8 o S A Al st =23l =4 FAg Yt o] %, RecursionError7F AR S 3100] ofd
ol g Yk 218 % &%2“‘,001 Llaca AR =

where= 2|7 Z o] A3t 2 QA3 RecursionError WA Ao o]o]EA " in instance check"<%}
22 UTF-8 Q13 JH A} o] o] oF g T

!
H A 3.9004 W7 o] Fpe oAl A 7hE API M & AHS & 4 S5tk

void Py_LeaveRecursiveCall (void)
Py_EnterRecursiveCall () £ Z33%4Yt} Py _EnterRecursiveCall () 9 Z+ A&
o} g W4 & 2 ol of g ok,
HH 39004 M7 o] T o)Al Al APIOIA = AME & = A5 U Tk

A
ro
fol
e
o
h=)

AE o Yol Bl cp_reprg SUh2 A FASHE SAS AT A2 Dagush 298 BT A
Qo tp_ reprL 32 WA A8 AAE FA oF FUh o F @ o] 7le e gA B Ut
AP A} 0] 52 reprlib.recursive_repr () o] 3t C S5 EY YT

int Py_ReprEnter (PyObject *object)
=32 A7) 98] tp_repr TA AF A TS FH U
A7y ol A= P od, e F A-E ‘i%‘réﬁ% EP- o] B¢ tp_repr 7L &5 UEHY
AE AAE bl of YT ol € =01, d A= [...]
Llaainliag
A7 Aol =@etd s 5o A4S g Yk o] B¢ tp_repr FHE ARPA O NULL=
wkgha o g oh.
JZ8A o =08 WSSl tp repr T2 AAFH o2 ALEE £ JdF5YTH

void Py_ReprLeave (PyObjecl *object)
Py_ReprEnter ()& EEFUth 02 W33l Py_ReprEnter () &0t} & WA S 230 oF o).

510 £33 4| 9]

BE EZ 5bo]4 o] 9 PyExc_H o] 3ol o] 9] o] Fo] 2.k o] B9 A W4 AlFHUTh Pyobject *
Bk BF 2e)2 AR AU AL A8, e BE Ws Uk

Co= stol & o] & —
PyExc_BaseException BaseException !
PyExc_Exception Exception !
PyExc_ArithmeticError ArithmeticError I
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError

T s o] A ofl Al
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a

=1

FE 1 - old F o] Aol A Al

Col= Jol il o] & =E
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError

PyExc_ChildProcessError

ChildProcessError

PyExc_ConnectionAbortedEr

rEéonnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedEr

rEonnectionRefusedError

PyExc_ConnectionResetErro

rConnectionResetError

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
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
PyExc_RuntimeError RuntimeError
PyExc_StopAsyncIteration | StopAsynclteration
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_UnicodeTranslateErr]

obnicodeTranslateError

PyExc_ValueError

ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

Lol 02 22 9o v wolx Zefaduth

510. & 49
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=1 | 3.3 9 = 7} PyExc_BlockingIOError,
PyExc_ChildProcessError, PyExc_ConnectionError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError, PyExc_FileExistsError,
PyExc_FileNotFoundError, PyExc_InterruptedError
PyExc_NotADirectoryError, PyExc_PermissionError
PyExc_TimeoutError+ PEP 3151 Wzl == 9

Ut

¥ & 3.50]] 7}: PyExc_StopAsyncIteration ¥} PyExc_RecursionError

WA 3.69] &7} PyExc_ModuleNotFoundError.
22 PyExc_OSErrorof ot &34 H A dt}:

Col&

br
[m

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError

9

33004 WA ol E AL Bre o9 Fol A%

o
pyobject* AT RE Fe)4 AR UL A4

1’1 43 W= pyExc_ Floll 3FolA o 8] o]Fo] 2

et

= °l&
= 99, =2 BE ‘?*;#‘?EME}

PyExc_BrokenPipeError,
PyExc_ConnectionAbortedError,

PyExc_IsADirectoryError,
PyExc_ProcessLookupError

T2 ATEYU

Cole SFol A ol =
PyExc_Warning Warning 3
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

¥ & 3.20]] 7}: PyExc_ResourceWarning.

LTE:
2 Axo e Folg YUtk A A2l 7] 22 Ms_WwINDOWS 7t A & E QA H|AESY o] & AMR e ZEE BT S
oA e BE A1 R wolx FHAg YT

36
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4 714, Coll A ol 3
A7A rd e e A e S

o lo
i e
PAUBL)
2 1l

M
lru fols

m

6.1 & A A -+l E

PyObject* PyOS_FSPath (PyObject *path)
Return value: New reference. patholl o) SF 3} d AJ2~ 8] 3-8 W3Sty o} A A 7 stro| U bytes A o]
W, Zx 347 =271yt AA| 7 os.PathLike QA Ho]AE L&, fspath_ () 7} strut
bytes 2 zﬂ d o vkt g Utk 28X ¢4 oW, TypeError7F @A 3131 NULL O] WHEHE Yt}

B A 3.60] F7}.

int Py_FdIsInteractive (FILE *fp, const char *filename)
o & ol flename?) EE VO S fpF v oz HEFY F0°) hUThE MBI
isatty(fileno (fp)) 7} Z9l Lo AU Uth A 22 Py InteractiveFlag7]— Zrol,

o] G4 filename % SVE 7 NULLO] A} o] 20] £AE 1<stdin> ' oIt} 222" F Shg} 2L W%

e 2 wisksh o}

void PyOS_BeforeFork ()
ZEALZ2 Ao U FUE BoIshe B cork ) 1 WA L2ALE RAISE RAG B
Z=07] Ao E&sfoF At fork () 7k 39" /\1/‘5‘ oA T ARE 7Hs ok

ro,

1 ol e} s 2] el o)) “u] g1 Ae = A7k o] %o} A of Tk
Uk,

A3: C fork() T&L (“v o
PyOS_BeforeFork () & U}ZH7}X

-
=

WA 379 F7}

void PyOS_AfterFork_Parent ()
ZEAAZI T AR YR ”EH £ A ske g 22 A2 BAI7F AF A4 BA L], fork ()
4%ﬂ£iﬂé%%ﬂﬂ 4d§ TEITEIZT RE 2 A 2oA TEsoF YT} fork () 7}
o8 A 2ol A ¥ ALg 7Hs g o
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Ai: C fork() L& ool ez e EQ]) “u o7 A =o Al o] Fo] A oF T Th
PyOS_AfterFork Parent( ) & ubz7EA U o)

B A 3.7 7}
void PyOS_AfterFork Child ()

R Als 23 F OR AEZ e E A E AASHE B4 fork ) U BA ZRAAE BASE GG
YLET2UF 22AL ol deizA o A 528 A% o] 9 A4 5 Ao
ZalloF gtk fork () 7} Ao H AL A T AL 7Fs T T

Bi: C fork() &2 (‘M ” dlE el Ee]) “r el A =of Ak o] £ o] A oF gt
PyOS_AfterFork_Child() & u}Z7FA] YU th

A 3.70] =7}
o ®17]:

os.register_at_fork () & AR S}WH Pyos_BeforeFork (), PyOS_AfterFork Parent () ¥
PyOS_AfterFork_Child ()X &8 AHEAF ZY gto|A 45 55 & 4 JdFUTh

void PyOS_AfterFork ()
ZEAA T35 QR YR A E NS B shol A A ZelEl A A% S AT A 22 22
2ol &2 olok Tt A A 34eo] A ZE A2 ZES W, o] B5E T ET AL Ag Uk

WA 3.782E A o] 4= pyos AfterFork _Child()E thAE Q5 o

int PyOS_CheckStack ()
Az g 28 FZto] RFZstd FS w
USE_STACKCHECK ©] 7*«13 o A& Wik AT
2 & AHS 3t =l A). USE_STACKCHECK%
Ao E HAMA = P

PyOS_ sighandler thOS getsig (inti)
Ald ol Hiek @A Alsd A2 718 wEFg YT o] 22 sigaction() |4 signal () = A
sh A HIUTh 2§58 A TE5HA vpA A1 2! PyOS_sighandler_t+= void (*) (int)
typedef ¥ & 9 Yt}

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t /)
Aladiol Al2d A 715 hE AAFUTE ol d Al2d A 2] 7] & vyt o] A2 sigaction () ©]
Usignal ()& e eF2 Al s Ut 2 @455 A S84 nH4 Al 2! PyOs_sighandler_t
= void (*) (int) 9] typedef ¥ A U}

wchar_t* Py_DecodeLocale (const char* arg, size_t *size)
surrogateescape o8] A7) = AL 24 T A vlo|ES t)FYs ) g He 4 Q)
HFo] E &2 U+DC80. -U+DCEF e FAZ P g U HiolE /\13 A8 AHE2A0lE 242 H
g g 9o, o] 58 vy I Y 3= th Al surrogateescape ol 2] A 2] 7] & AFg31o] WO E QG E o] A o]
o,

AFY, 7HE =2 SATH A 7HE F2 A=

[kl B e

L]
c
=
T
»®
=
(@)
n
rO
Ty
fru
o

f

g
Z
S
23
=2
R

UTF-8, Py_LegacyWindowsFSEncodingFlag®] 04 uf] Y=ol A;
UTF-8, 3}o] A UTF-8 2 =7} &4 315 912 uff;

* ASCII,LC_CTYPE ZA Yol "c"o]a,nl_langinfo (CODESET) ©]ASCII QIR (EE=HA)S
L83} 37, mbstowes () & westombs () &4 7F I50-8859-1 Q17 S A2 uj.

L]

38 Chapter 6. 22 ¥]



The Python/C API, & x] ] 3.9.16

c FA =AY 92

A2 FFE ool = F A} (wide character) AL E of] T g ZJAEHE WUt w22 & s Al st A
PyMem_RawFree ()5 AH&SH Al L. size 7FNULLO] obU W, d 25 A 2] & o] & EAFF *size

o 712},
EELE BT LR

7} (size_t)-12 AAH I,
CelolBE g W27t glow
A S v EE 2 oA 2l
o ®B7]:
PyUnicode_DecodeFSDefaultAndSize ()2} PyUnicode_DecodeLocaleAndSize () &4

HZA 3.5 F7%

WA 3704 W7 o] I o] Al UTE-8 E =0 A UTF-8 91 792 A&3yth

WA 380 MA: o] T4t o)A A=A Py LegacylindowsFSEncodingFlagZF0o] ™ UTF-8

39 AS I

? A] NULL-& 98 o} size7} NULL O] of U, W R 8] of| 2] A] *size
g3y o Al (size_t)-22 AAFH YL

 T119 ol e} 7h A sHA) gholok gk,
29

Sty Py_EncodeLocale () @45 AFRSHAIA|

char* Py_EncodeLocale (const wchar_t *fext, size_t *error_pos)

surrogateescape °f| 2] ] 2] 7] & A& 3}o] 2}o] = F 2} (wide character) EAIE S Z2AL QAT PO 2 AFH
ghu th: U+DC80..U+DCFF W 9] 9] A] & A o] E B 2}+= n}o] E 0x80..0xFF & ¥ 3+ vt}

A, g we SAEANA 1Y RE FHE 2
e UTF-8, W 0§, ¢t=Z o] = I VxWorks ol A ;
e UTF-8, Py_LegacyWindowsFSEncodingFlag©o] 04 w] Y=o A];
* UTF-8, 3}o] A UTF-8§ =7} &4 3}5 912 uf;

e ASCII,LC_CTYPE ZA o] "c"o]a,nl_langinfo (CODESET) ©] ASCII Q1 F (&
L83} 37, mbstowes () & westombs () &4 7F 150-8859-1 Q17 S A2 uj.

« A EAY Q7Y
o] St ulo| W UTF-8 R Eof| A UTF-8 91 9 S AF&-gh o}

r[r
tjo

23

o

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.

error pos7]-NULL0] ol W, *error_pos=AF A (size_t)-18 AAE T, A7 Y o8] A] F&3}HA
ok o Bxzlo] oldlAag HA=E T
Hlo|EE & 2tol= BXF EAE E A Y Y SF8 ™ Py _DecodelLocale () 45 A& A L.

o 17

PyUnicode_EncodeFSDefault ()8} PyUnicode_EncodeLocale () &4
WA 3.5 7}

WA 3. 7014 WA o] 3= o)A UTF-8 =0 A UTF-8 91 79 & A& 3 th.

B A 380 A WA The function now uses the UTF-8 encoding on Windows if
Py_LegacyWindowsFSEncodingFlag is zero.

6.1.

g AA e e 39
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6.2 A|~H 3

sys 289 755 CHZENA AA 2 S 5 QA = 22l H T dunh 25 7 28 = A 24 o
Z23E dA dB =z A= sys ZE2 gM Y F e gyt
PyObject *PySys_GetObject (const char *name)

Return value: Borrowed reference. sys 28N A A A nameS W5 A U, 2R 5HA] 2o o 9] & A A 35t
A 983l NULL-2 HFehety T

int PySys_SetObject (const char *name, PyObject *v)
vZ7F NULL©] o}d 3t sys 259 namee vE A AU T NULLO| H name-S sys EE o A AHAH U o}
HEsE 0, o2 Al -12 e )

void PySys_ResetWarnOptions ()

sys.warnoptions& ¥l g|A~EZ A AR} o] 84 Py Initialize() oA &S

Sk
void PySys_AddWarnOption (const wchar_t *s)
sE sys.warnoptionsol 7}ttt A1 e gl2E JS FEWH Py Initialize () ©]A9
o] %2 523l oF T k.
void PySys_AddWarnOptionUnicode (PyObject *unicode)
unicodeE sys.warnoptionseol] 373}
Fa: o] T4 = dA CPython 7+ L FoA LT
Py _Initialize()o|A warningsE EA|Z o2 JZE 57| A
.1

void PySys_SetPath (const wchar_t *path)
sys.path® ZHEL] A4 Az PEA(FI2AE :, QRSO E ;)2 TRY 4% PrEoiof
Sk pathol| A 32 29 B A~E AR & A gy

void PySys_WriteStdout (const char *format, ...)
format©. 2 715 € &Y AL S sys. stdout ol 7| FF Ut 2 o] DA 8T e o 9] = LAY §HA]
AU THOL B FEHAAN D).
formar® ERE £ FAL] 5 27]E 10008}0] £ o] 32 A & of FL T - 100010] = o] Fo =,
2% £A4go] BTk 53, o) AL FAT %s” ool Yol A & BE 2wl Ttk “%N>s"
ARg3to] Al Rbsl of kU T, o] 714 <N>2 <N>ofl th& 2Hd 920 Hf 27]2 5§ wj 10001}
EE 2R == ALE AAFJUTh B3 D= FASA AL, ofF & A= oW A E
A48 5 5T
A7 B SF ALY, sys.stdout 7F A F o] YA o™, ZHE WA A= AA|(C F) stdout 7%

H U,

void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout () Z ZA| g YAl sys. stderr o] stderrol &Yt}

void PySys_FormatStdout (const char *format, ...)
PySys_WriteStdout() & 5 AFSt &= o] A vk, WIA| X & PyUnicode FromFormatV ()& AH§3Fe] Z W
S} AA S Qo9 Doz A=A Ut

WA 320 =7}

void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout ()3 ZA 9 th Al sys.stderr o]} stderroll & 1T}

B A 3.20 =7}
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void PySys_AddXOption (const wchar_t *s)
sE-X A APo T TR EAST pysys_Getxoptions () 7 MBS WA FA4 vl F o) F7HEH
th ol s Py _Initialize () o] & ¢ s

B A 3.2 F7}.

PyObject *PySys_GetXOptions ()
Return value: Borrowed reference. sys ._xoptions2} FAFSHA, - X 549 Az 9 A 8 & vkshgy o).
o & 7} A 3HH, NULL o] ¥EEHE] 31 ol &) 7} A H Y T

WA 3200 F7h

int PySys_Audit (const char *event, const char *format, ...)
BEEEd 5o Ao MES AU A4 Al 02 Whehstal A sf A] o] 9] & A A sho] 00] ofd
S W T
o] 75 o™, formar 7] EF 9 A
Py_BuildValue () oAl A9 AT} Z:l'-% ol BEx
UH, 9 24 520 20U 1 29 §AL
AE & ol 7] wlEel, A HE Fx BT 5 AU Th)
Note that # format characters should always be treated as Py ssize_t, regardless of whether
PY_SSIZE_T_ CLEAN was defined.

sys.audit () 2 ol =9} F L3 7] 5& P T h
B A 3.80] 7}

W A 3.8.20| 4] ¥ 7 : Require Py_ssize_t for # format characters. Previously, an unavoidable deprecation
warning was raised.

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
Append the callable hook to the list of active auditing hooks. Return zero on 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 A E = Z T2 AGH UL & 5+ 2 HEdoA 352 = JojA, o] ZAHE
shol A Aeh S 44 Axohd ok Fuich,

o] & Py _Initialize() o] TEHE %
2ol &3l Exceptiono A AE ZFA H o HE
of 21 &= A= A (silenced) g5 U ThH).
+= int (*) (const char *event, PyObject *args, void *userData) & ¢ Yt}
X args= PyTupleObject Yol EAFH UL & 4= 34 o|HEE LAY 7] Fho] A QB =
AGILE e Az 527k
of o 3 ZpA| 8t A4 2 PEP 5782 F 23 A Q. o]l )
T AR ol E ol e H of s th AAI R 82 7 AR Al Sl
2L ¢lo] ZHAL oWl E sys.addaudithook< RHAIA U Th

ﬂl.?l l‘_:_,

Flo (m
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6.3 T Z A A A o]

void Py_FatalError (const char *message)
A AR ol HAIAE Afotal Z2AAE SYUTE obfd BE= £ A syt o] e
to] A QJEJZ B E & A& AHEoh= o] A s 27 o] ZAHAS wf vt SEsfof Futh; o & E91,
AA He7tEAE A2 Hd o, ffd 2ol s, FF CeolB g & abort () 7} &5 ] core
HdS B H L Al =TT
Py_LIMITED_API W3 27} o5 o] YA 942 3 Py_FatalError () &5E A T4 o|5L
Azoz 2 d=ujaz2 gAYt

WA 3904 WA g o] F& A o2 27 YT
void Py_Exit (int status)

A Z2AMAE FEFUTE oA Py FinalizeEx () E TET T EF C gtolB e g 3

exit (status) S TEF ULl Py FinalizeEx ()7} &S EA WA 12002 A A

Hy

WA 36004 WA stold A o] oA A&7} B+ FAIE A g5y th
int Py_AtExit (void (*func)())

Py FinalizeEx ()7} 2@ e € FFYULh g 4= AA %

Srofor gyt Hd 32719 A & 5T 5+ AU S

o] &5 W FS st
o] JF3IH, Py_AtExit ()& 0&

A sEg Ut 478 g4+
o]d o] k55 7] wj-Zoll, funcol A

PyObject* PyImport_ImportModule (const char *name)
Return value: New reference. ©| 22 o}l Py Import_ImportModuleEx () °f th3l eh<=3lH Q1 E] 3] o] A~
AU Tt globals?} locals Q1 AFS NULLE A A3} level-2 02 2 A AT T} name QA R}of] A o] 3=
(FHANAY A B RES AR ), fromlist A= B AE [+ ] 2 AN A 9k gho] 282 gk
o B = FH 3 2 712 iAol o] & AR H EEol HES FUth (FEHEA X, nameo] AAZ
AR 25 A AR 7| A& AR SH F7HE QA E&g o] HAF YT |71 A 9 __all W0
HUth) dxE S 25 e MELR F2E WSSt A Y Aof A] A€ 7F

r
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e
L fu
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i
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]
filo
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PyObject* PyImport_ImportModuleNoBlock (const char *name)
Return value: New reference. ©| St~ PyImport_ImportModule ()& HAH E A JYth

PyObject* PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyOb-
Ject *fromlist)
Return value: New reference. 2 5S Y2E Ut U oW &4 import_ () & 53 7IF &
AW 4 gy,

N e JZE W REI} AN N7 A o) N A2 FE, i A5} A o] 917 448 NuLLY

Utk __import_ () 2} utRIMAZ, vl o] QA 2 fromlist 7} A& =] A] o= S 3l 7] XY A B B E o]
LA DS W] v e AR A7 A YU
YEE A& PyImport_ImportModule () A E&4AT BE AAE A AT
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PyObject* PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject *lo-
cals PyObject *fromlist, int level)
Return value: Newreference RESYZTE ,:}1/]1:]— EF_ import_ () STt F4E A H SE3)7)
w ol W shol W §4 _import__ () & B4 /14 2 AW+ At

N e e " REI A 7)Ao hA MEL FE, i A3h A o917 44D nuLLY
Ut import O SHup7RA =, v of YA Qb2 fromlist 7} A& A] ¢k T, 97142 M H B Fo]
275 A2 wle) W ghe 249 9714 U
W7 330 27

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

Ject *fromlist, int level)

Return value: New reference. Py Import_ImportModuleLevelObject ()2} B]523}A] 2 name-2 4
T A A UTE-8 2 A 75 2214 ¢t}

WA 3304 A A level®] S 3 HE 3185 A FFUTH
PyObject* PyImport_Import (PyObject *name)

Return value: New reference. 0] 22 AR “DEE Z "5 T &3 14E AHH ol 2d Yt (HA A
Ol level 02 AFESt=d], 2t AT EE S=ShYth. dA AH9) _ builtins_ o Y& _ import_ ()
P52 SETUL ol A4 BA) AAT ALE 52 ATl DEEA 9B L o v T

o B4t P4 AT YEEES AL

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. 252 THA] 2 X (reload) U ). thA] 22 H B Eof o 3l Z2E wids} A o,
A3l Al o] 9] 7} A H NULLS RESHHU T} (o]wl] &2 o 18] SA .

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. 2.5 ©] &9 3]l Z3l= & 214 & W3
module WA 5 Q15T WA 2 PA o] YA elely
ol Agduch A Al 2] & AA s NULLS WHEH Y TH

Ut} name Q1A= package.
oW A2 vEol 5 "M Y

Fi: o AP EES R
1

B EE 34 95UTh BEol ofd 2ES A Fglod, W BE
A 2 A AT BE S P

yImport_ ImportModule (o1 sy = '6]—1/]—3 A&
' 2 9AE 9 7] 2] 2 o)v] AR erhE wHE ol A X
Sy

WA 3.30] F7}.

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. PyImport_AddModuleObject ()2} B < 3}A] T nameS Y I =
A YA UTF-82 A7 JH EAD Y th

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

Return value: New reference. 01 A 2E ©]& (name)(package.module 2414 4 54

HlolE &= oA AU W T compile () B @2 I & 7“?<ﬂi 2ES EEY ‘/]"/} E% 7—‘1

Aol T 3k A 28 %ié%%ﬂﬂ%“tﬂﬂﬂm@d@ﬂﬂﬂ 4 E NULLS RHEH

WA sys.modulesol A nameo] Al AG YT PyImport ExecCodeModule () ol ﬁ‘ﬁ@wﬂ name

0] sys modulesol] o]0 o= T=HLH5 YT} sys.moduleso] & 4?‘5]—74] %27)1349
=g Uh 28T RES %‘4‘5 o 25 AA7 & 5 9= (28 L ofmp

4‘:°ﬂ H| o] & o &4E) AEjol e = e“:'m‘ o] 7] wWiF <Yt

Jw] 2] SFTiH A FS gho 7 AAP U A9 2=
al,

OIF R ko sourceFileLoader 9 QIAHAE

%
—
5
=

! [-u
o

259 _ spec_ ¥_ loader_ Eo}3F A%
BEEY _ loader_ (AAFHJTEHYZ HA
ERE

]
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B2EEY _ file. oEFYHEE FE AAY co_filenamel® A AFH YL & F3icid,
__cached_ = AAgE Yt}

ol e ou JXE HUUH BES A REFULL EES A 2EF = =28 Yy
PyImport_ReloadModule ()& ZFRHA L.
name©) package .module A1) Ao g LR o]22 7}E] 7)Y, o|u] HEo| XA P& 1|7 LRE=

o] A 3] vhE o] A A] ‘”"qﬁ}

PyImport_ExecCodeModuleEx ()&} PyImport_ExecCodeModuleWithPathnames ()& %3}
Al )\] [e]
=] 0

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char pathname)
Return value: New reference. PyImport_ExecCodeModule ()3 F-AFSHAI W, & A9 _ file_
o] EZHE = NULLO| o}y 2 pathname 2. 2 4 A Ut}

PyImport_ExecCodeModuleWithPathnames ()T FZR3IAAIL

PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname, Py-
Object *cpathname)
Return value: New reference. ~PylImport_ExecCodeModuleEx ()&} FAFSHAI Y, 2 E A A Y
__cached__ o]Eg|HE &= NULLO| o} 2} H cpathname 2 2 A F YT Al 742 34 F o] 2 °l A

HE A9yt
¥ A 3.30] F7}.

PyObject* PyImport_ExecCodeModuleWithPathnames (const char *name, PyObject *co, const

char *pathname, const char *cpathname)
Return value: New reference. Py Import_ExecCodeModuleObject ()2} - AFSHA B, name, pathname 2

cpathname-2 UTF-8 2 Q1 F JH E AL A YT} pathname?] ZFo] NULLE A H 3¢ 01 ™ 7k o] epathname
o A Shobs ] Srobhel w gl e,

B A 3.20] &7}

WA 33004 HA: vlo]E T = AZNAZEHH 2 A2 E A4S 0] imp. source_from_cache ()
g AHEFT.

long PyImport_GetMagicNumber ()

Iﬂ-o]éﬂ HI'OIE e II}?:_](%_]% -pyc -‘—l}?:l)f’/] UHX_]' tﬂi(maglc number) & H]—:?:_]—‘?}L]];]_ “H’i‘. HE = 1:]]—0]
E 7T 599 XL 4ulo]Eo] FE Qlt]olulo]lE A2 28 of g t) o] Al -1S vkEd ot
WA 33004 WA A A -18 WS}

const char * PyImport_GetMagicTag ()
PEP 3147 &4 slo|# nlolE T 31 o] 29 w2 g1 2GS w3y ays

implementation.cache_tag®l FF2 AT 4= QL1 o]
WA 320 7}

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. 5 &0 A4 S5 = d V2 (Y Y sys.modules) S ¥HEghy o}
o) 22 e 2 By A st W ol 52 SN

PyObject* PyImport_GetModule (PyObject *name)

Return value: New reference. =12 0] 5 02 oju] JXE H ZES WSS TH EE0] ofF A X E F X
St NULLE WS Tk o ¥ &= A A 31 A ?%’Q th 23] o] Ao NULLS HEEHEL Y A H E
A3 o

B A 3.70] &7}

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. sys.path/pkg._ _path__ & pathS 93t 5}l A A5 ¥kstgy o},
sys.path_importer_cache Ao A A £ & 5T ofF] 7RA] H 2] ¢k od, F = 35
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2 A2 @ 5 9t Fo] AP W7HA sys.path_hooksE FAFUTH Fo] §0 W None W
Utk ol A2 S2ACIA 42 70 sl el 7 o] A= BB e sl b & 2E 5 98-8 Tl EI Tt
sys.path_importer_cacheo] 27 714 Gt} shel e A o] 3k A ze FxE wEkgTh

int PyImport_ImportFrozenModuleObject (PyObject *name)

Return value: New reference. name©| 2t 0|59 =22 1 & (frozen module) & 23 th AF5Hd 1L,
RES 27 2018 02, 27130l A oA o9 F AR -1 S WAT L), £ HF D dTE

H s °“/‘ﬂ/\'5]—ﬁ W PyImport_ImportModule ()< /\]——9-'6]—/‘] A L. (ZEH o] Eo Fo AL
— o] gt R EO] o1 AFEE H S 0l opA] EFHTH)
B A 3.30]] F7}.
WA 3404 HA:__file. EIFRELHE EEA AAHA F5UTH

int PyImport_ImportFrozenModule (const char *name)

PyImport_ImportFrozenModuleObiject ()2} H]S28FA B nameS &1 I A A o)Al UTF-8 & ¢
IQGHE FALE Yy

struct _frozen
o] AL freeze FEH B E| (Fo] W A2 H|E 2 Tools/freeze/E ARFHAI ) 7L At Z =2

I HHE AT 724 @ F29Yth Include/import.holl Y& o+ = 2 %14“4

C

A

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

bi

const struct _frozen* PyImport_FrozenModules
o] ZOlE|E struct _frozen #HIE=Q wjdE 77| = F 27|35 =0, W7} % NULLO| Y0
JdeaZEr EdULh 22 & RE0] dxEE tﬂ% Ol Eﬂ 1% ol A 7‘““91413} AR ZEE ) A2
Mgl 5RO JHE E2E RE 494

int PyImport_AppendInittab (const char *name, PyObject™* (*zmtfunc)(vmd)

712 U EE HolE dd RES %‘—ﬂi&‘ﬂ °| A& PyImport_ExtendInittab ()< %
M= dE s g, HolES AT 4+ glod 1% kst ol A 52 nameo] gl o] 2
ZAXE E F o, initfunc FFE A2 AR AXEANA TE2FH = 273 42 AT

Py Initialize () Ze| &3] oF Fch

struct _inittab

Y E2E 55 e dd §5& 7este 724 4 F2RA = JHzgHA yHEH BEY o5
2713 FrE ATFYULh o] 52 ASCILE 17 H TX}‘I‘%ME} el A& YA =2 a2
PyImport_ExtendInittab ()3 G o]t Fx2A|e MjEE AHE3te] /MU RES Al & 5

A5 YTh 24|+ Include/import . hol| A Th 3} 2] 76-/]5] Yt

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 must be called before Py Tnitialize ().

If Python is initialized multiple times, PyImport_AppendInittab () or
PyImport_ExtendInittab () must be called before each Python initialization.
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6.5 Hlol¥ mpiFa =9l

o3 £H L C AE bmarshal BED 22 HolH G412 A4g5tel AU A AN Y T+ U=F
Ui A5 9402 ol & st o] el EIE A A ol AS T 4 A 2 e Ao,
w}F | shge ol el mE 2 dofof Fuinh

Hl o]l & ARt o A8
52} 32 259] W0 =7 UA AR
) BEe 71 209 0T 4 E AR A0 A W ol

o]

AR g o] Q1 (intern) H FAIE 2 FHEUCE WA 2= F5 A5 A i) vF
Ut} Py_MARSHAL_VERSIONS @A 5t & 4S Yepd Ut (A A 2).

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long B4 values file2 vHEFEUTE value?] 23+ 320 E Tt 7| S3yt}; 7] long ¥9 278}
HA Lol version2 3L F A2 UEFY U T

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
ol B AA| values fileZ vHEFUTE version 3t Y 3 A& YERY YT

PyObject* PyMarshal_WriteObjectToString (PyObject *value, int version)
Return value: New reference. }FH value 8-S 33k nlo|EF AR S W& th. versionS 3+
B4 e,

e B4E ALS S vk e o) 92 4 A

long PyMarshal_ReadLongFromFile (FILE *file)
A7 A8 dEFI1LE*Y Hlo]H AE A C longg WHHU T} o] 45 ARESHH longd] 7]
3713} 7&74]‘3101 324 E ghek o2 5 A5 yTh

o & A, A A3l o9 (EOFError)E A A s -1

int PyMarshal_ReadShortFromFile (FILE *file)
7] 9151 AR FILE* S Hlo] 8 2ER oA Cshort & WY th o] 348 AH§3Hd short 9] 7] 2
279} BALO] 16 E Zhuk 21 5= g5y eh

o & Al, A3t o ] (EOFError) & AA 3t -1& WH&3HY

PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. 217] 913 €& FILE* 2] U] ol E] 2E oA gfo| W AR E vkt o).

of & A], 2 A3l o9 (EOFError, ValueError =+ TypeError) S A A 8117 NULLS W&y T}

[o

e

fifo
2

2y

<
o

By

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. 217] 913l @& FILE*Q] H|o]E] 2E G A Tfo] A AAE W12
PyMarshal_ ReadObjectFromFile ()&} &g, o] 4= gt gdoi AAE A &=
ARFozM, 59 toE & vmelo] AT A0 2= B 4 93, 5o A o ue £ A
2o Q= vleolHolA o Hd37t 2Ed ¢ dFuTh st ol A% A o=
gFalo] & AFollvt o]l S ARSI Al L.

o 1%
L
v

I o
M
e e R

m%mﬁ

or

of & A], A A3l of| Q] (EOFError, ValueError ¥+ TypeError)E A A 6}1 NULLE WH3Hgh]

*

PyObject* PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
Return value: New reference. data”} 7}2] 7]+ len M} 0| EE Z33}+= vlo|E B3 2] Ho]E] 2E A
shol w27 & e g oh.

of & Al, A A3l of| 9] (EOFError, ValueError X+ TypeError) S A A5l NULLES WHE-sh ok
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o] 52 24| 4 ot WA =S wE wl F8 Ytk 71 A H &} o Al = extending-index o] 9155 U T}

o]# 3 T4 = A& AN /M PyArg ParseTuple (), PyArg ParseTupleAndKeywords () X

=2 “ =
PyArg Parse ()= BF o4 A X &35t ALgS o &l ul AMSE = 2 W FAE (format strings)
S AFETHUTH 29 EALL 0|22 7 ol el 28 UL AE T

ok 9 w9l Skl shol A AA & AW
gt} @ 747 o9 5 A9 o, 252 R

54 (quoted) 3 4>
3]

M
_‘>i
ue
[
z
A7)

ol st 2UE ALEIIH AL H A WRE JIE AR o A T 4= JdFUh EE fFUI = Hle|EY
B et A AFAE AT 87 st

Qutdew, mool wslol st EAE S AT ), w5 35 sol W Azol o) Bel= 1, W of
AANY +HE FAFULE o] AP WEYENAT 27t st 8 o= es, es#, et ¥
et# Yyt

I Py _buffer F2AZF AH A W), S5 W37 FAN, S EA7}F Py_BEGIN_ALLONW_THREADS £5
el A= 7pd diolele] 2717 245 Av oha 2 919 glo] o] Foll oS A S 5 AUtk 234 o s,
HolE A el & & (= BE 27 H9e A9) PyBuffer _Release ()& Z&8oF It}

2] HAIE A g & W F= NULRE S5 5 A g5Uth

AR ZHo = g7 Ag ve|ELdF AAZ D], M5 F2A o 2AHE AR Fh A9
PyBufferProcs.bf_releasebuffer WEZ}FNULLQ A &<Ql35to] 245311, o]u] = bytearraye} &2
7HH AAE 5-835HA FFuHh

FHa: BE XU+ 1Y (s#, y# 5ol tisl], Zo] AX] & (it} Py_ssize t)<> Python.hE X3}
7] Aol W22 PY_SSIZE_T_CLEANS A& sto] Alojg Ut wja g7t Hols o, dol+ int 7} obd
Py_ssize tQUth o] 522 FF gto]H AN Py _ssize tRFAFIA int AAES FTHFES ¥
AUtk &84 PY_SSIZE T _CLEANS A9 3l+= 7o) 7 5 Uth

s (str) [const char *] U Z
ofgliEo] A5 AL
SUWdd d 3= 2JAES 27
FE AR 'utf-8' AFZHS AHESH CEAEE M Ut o] Wgko] A9)8H, UnicodeError
7o
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Y
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%
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SN
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S
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Y
SR
Rl
Z
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= o}.)j
2
10 i
X
mi":.ﬂ
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T
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Wi

i o] RS o] EL{ A E WwolEolA syt 3td Al &F
wAIE 2 HA3StE M, PyUnicode FSConverter ()& converter® 0& X

B2 35014 WA ol ek, ol BALA YR @ 2= EAET}
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A ERE ol 2t U R E AA & wols
- 23 C EAE 2 Y FE NUL vlo| E
Q
[s]

Sto] CEAFE = g vt

] A& nlo] £ 7 71 A)) [const char *, int £ Py_ssize_t] 7} AA S wolEo] A k=th

AL AL e, s+ 2T AFE F AL C AT AZP U A WA WeEC 2R

Sz AE 0|3, F WA Mgt Aol YUtk EXde yg d ulol 28 238 4 JASUTh fUTE

I rute-g' AT Y-S Mgl C BAAR WEP Lk

z (str = None) [const char *] s} ¥ 523X 3, Fo] M AA| 7F Noned 5 Q=4 o] AL C £E7}
NULLZ 443" Yr}

z* (str, B}o] € <5 717 =X None) [Py_buffer] s*$} 0] 223512 2}, 5}o] W A= Noned % J&UT)
o] AL Py buffer F+ZA buf A 7FNULLE A A H Ut}

z# (str, 2]7] A& vlo] EdF 7| 4| = None) [const char *, int £ Py_ssize t] s#%} v] 52352 2, 3}
ol Az & Noned £% AFUTh o B9 C ZUAE7FNULLE AP Th

y (817] A& wlo] =57 24 A)) [const char *] ©] 22 Wlo|EDF AAE ALl e C £ e 2 U
FUTh FULE AR E WolE o] 5UTh Hlo|EQ Walt g d npo| =8 233
st wheF 2= b, valueError 9| 2] 71 WA & o)
H A 350014 WA o] Holl=, vl E G v oA Y d vlo] E7 A W TypeError7b A
Ut}

y* (}0] =15 71 4]) [Py_buffer] 5+9] o] W& f 2= A7 7} ohie} wo| =R A
npo| 2] tlo|El & WotE ol AR WH YU

v# (9]7] A& nlo]EAF 24 A)) [const char *, int == Py_ssize_t] s#9] o] AL FUIE AA 7} o}y
2} ufo] = 5 24 % whol 5 9 Uk,

S (bytes) [PyBytesObject *] H32 AL 3}%] 9k11, lo] W AA| 7} bytes AR L A
ufo] Ed A 7} o™ TypeErrorE WA A UTH C ¥4 Pyobject *&

s* (str T vlo] EL G Z1A]) [Py_buffer] o] W2 vlo]ELF
AUTH EE A7} AZS Py buffer TRAE ALYt o
LS dsUth FUZE AAE 'utf-8' AT S

o]
s =l

—

Z_'
7
A}

kel

N

s# (s

bl tlo

IS ST

)

rlr

rﬂ
ﬂE

[
—-

In
jiAA
°
o

r>~ ﬂJlO

TdYtt. AA 7} bytearray 2 A 7F bYW TypeErrorE TAA A YUTH C 4= Pyo
AdE o5 sy

u (str) [const Py_UNICODE *] 3}o]# §UT= A E FUIE FAL] NUL FE HHof st C 2AH=Z
w3ttt 71 FUZE W of tht 2RAE 2 A QN A, py UNICODE 2 E M FAE A3 of
Ut Py UNICODE FAFS] vl = At 5o met ohgoll 2 st Al L (168 EY 328 E Q)Y

=
th. sholdl EAAL Y3 Y 7= ZoleS EghatA hofol stk vhek 1= Th, valueError

ol 91 7} 94 g o,
W7 35004 WA o Aol shol 4 £AAGeI A ] gE d HE EolE s HAS W Typerrror7h
L R ARle

Deprecated since version 3.3, will be removed in version 3.12: ¢| A €} Py UNICODE APIS] d¥ Ut}
PyUnicode_AsWideCharString () < A-&3}o] ulo]l 18 o] A 34 Al L.

u# (str) [const Py_UNICODE *, int £ Py _ssize_t] uo] o] &L = 7o) C Mo AZH YUt} 3 W
A HMTE FUZE ol WHol thsk 2E o], & HA W4 ZolduUrt o Hg2 d I

ZRAEE 3§}
Deprecated since version 3.3, will be removed in version 3.12: ©| A ~E}Y Py UNICODE APIS] dH Ut}
PyUnicode_AsWideCharString () 2 Ab&38to] ulo] 1ol A A A] L.

Z (str XX None) [const Py_UNICODE *] u®} 0]<=3}x] 2k, glo] ¥ AA| = Noned % A5t o] AL
Py_UNICODE ES1E] 7} NULLE A A F Ut}

Deprecated since version 3.3, will be removed in version 3.12: ©| A ~E}Y Py UNICODE APIS] ¥ Ut}
PyUnicode_AsWideCharString () < A-&3lo] ulo]l 28| o] A 34 Al L.
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Z# (str X+ None) [const Py_UNICODE * int or Py_ssize_t] u#8} v]523A vk, gfo] A AR = Noned
S~ 9T}, o] A9 Py oNTCODE EQIE 7} NULLE A4 F ULh

Deprecated since version 3.3, will be removed in version 3.12: o] ~€}¥Y py UNICODE AP1S] dH Yt}
PyUnicode_AsWideCharString () & AF&3lo] nlo]1d o] A Al L

U (stx) [PyObject *] & A 31A] 9131, Shol 4l 277} U D= AR L AL 27Ttk AA 7} U2
= AA7F ok ¥ TypeErrorE WA UTE C & Pyobject *2 AAE = dFUTh

w* ($]7]-27] vlo]| EL 5 Z4A)) [Py_buffer] o] 22 ¢}7]-227] W3 QB o|2E FAS= BE AAS
U TEATHAEE Py _buffer FRAE AwUth Woole W d vlelEVL x3E &
AU TEAE=HHE & LS vX W pyBuffer Release ()& E&35| oF gtk

es (str) [const char *encoding, char **buffer] s2] o] AL FUITE=E EXA HHZ A7 PG 3}= o AFRH

Utk W NUL Hfo] E7} 23 #] ¢b-2 A5 d 4 dl ol g ol thsfj Al et 2h& gy ot

o) EA L % A AA7E BRI A WAL AT ALEH v, AT o B2 4271 NUL
Z38 EAYE const char*o] ALY}, 'utf-8"' ?_1:?’_%01 A = & ?5]-~NULL°]010]:'61'1%D]- 5
1525 o] Spol o] LA A LM o 24 AT F WA QAL char+rofof TUTH B
S Qe g2 A4 Bat el il gt Mz AR UL GAsE A WA 4] A4 H
olFyow g:rr/lﬂqq__

PyArg ParseTuple ()= 383 37| W3 & &Fsta, JAFFH dlo]E & o] Mujof HA}eta A=
TP AR AE FEFEER huffers 2P T TEA4E LG Fol 2D WS HA 5] 990
PyMem_Free ()& S&3oF &}

et (str,bytes == bytearray) [const char *encoding, char **buﬂ'er] H}o

!
A b3 FIHA N THE AL A2 5 es2h Ltk 4l 7R1L wpol
A A79e A AT A,

£ 2Ad AAE oA 2
E AL AA 7L g2
es# (str) [const char *encoding, char **buffer, int *t = Py ssize_t *buffer_length] s#2] o] A3 L 71
Seg EA R ARG ek o AR UL s 3 22, o] WAL NUL £A-E Eeahe 9o
dolHE 58Ut
A 7HA QA7 BRI T 3 A AP o2t AR W, ATY ol &€ Jhel 7 E NUL B8
2 const char*o| A, 'utf-8' A =F
sfo] wol &2l A A Skskew o2 7L AT

R

o
Ir
4y [o i oft X

oﬂ.
2
>
oo 7
[

KU Ho o O pR

Eo] 2 A B AE S| W&ol g uF = ARH YT BAEE 3 i) Aol AQH Az
AT DH Uk A WA AR B0l he E e ofof Gtk 22 F A5t 29 Mal2) vo| =
449

=714 &% mEsk dSUth

0L EAE 1271 E, BEE SR Y 21 WA E AFsA ol WA= A D ol
A
=

sbufler A NULL O] oF] ESAELE 712l 7] (o] ] R W3, pyarg parseruple () o] AAE W
¥ 2 AR Fbuffer_length®] Z A7k w3 2712 AUk 28 th2 A FHH © o] B E v H o
E ALt NUL 253t 997 283 2% 9ko W, valueError7F A A Ut}

1

T A 25, *buffer_length= S 3} NUL Hlo]|EE Aot T H v|olEle] Doj& AP YTH

et# (str,bytes &= bytearray) [const char *encoding, char **buffer, int T = Py ssize t *buﬂ‘er_length]
Hlol E £2+E AAE thA] LY 3HA] ¢kl FHA AT AS A2l ot es# ol 5o thAl, 782
wpol = B A vl WA= ARR 1 7RE AHS AT A4 o
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57t

b (int) [unsigned char] 29| o}d o] A4 E S g+ F2 A4-Z AFSHL, C unsigned chardl
A 7¢3r T

B (int) [unsigned char] L HZZ Z A} glo] sho| W F4& 22 =2 WF3}al, Cunsigned chard A
Zehch

h (int) [short int] Z}o]% A4+ &5 C short intZ WIS Y}

H (int) [unsigned short int] 2 W Z 2 ZA A} ¢lo], Tto] M H4E Cunsigned short intZ W3F T}

i (int) [int] J}o|W 45 A9 CintE HEF T

I (int) [unsigned int] 2 W E2 FA} }lo], sto]{ & Cunsigned int2 W&

1 (int) [long int] 3}o]#H & Clong intE HEITh

k (int) [unsigned long] 2 ¥ E2 74} glo] Fho] M Y55 Cunsigned long® 2 WaTITh

L (int) [long long] T}o]% A4S Clong longl & W33 )

K (int) [unsigned long long] @ WZ= A A} §lo] 3o H4E Cunsigned long longl 2 WS TH
n (int) [Py_ssize_t] I}o|HW A4 E C Py _ssize tZ HBFYTH

c (Zo] 12 bytes X =bytearray) [char] Z©]7} 12 byteslU bytearray AAE ZAH, 5}o] A n}o]
EE CcharZ A&3 ]

WA 3394 W7 bytearray AAE &gt
C(Zol 18 str)[int] 2|7} str AAZ EAIE, sfo] W FAE Cint 2 AT YT
£ (float) [float] 3}o]X H-5 A $AE C float 2 W3}
d (float) [double] T}o] % £ 212 C double® W33 L}
+E CPy complex F+RAZ HITYTh

T LT
5 %
bS

=
k=4
£

)

=
<
T
X
=

D (complex) [Py_complex] 3}o]#

7)€} 247

O (object) [PyObject *] C | 3£ Q1 E] o] 5}o] 2 A& ( Stucth Wl czzale A
AA AAE BT AA Y =z 3 %%ﬂ'?ﬂ Utk A #29 Z018= NuLLo] obyd U th
=

0! (object) [typeobject, PyObject *] C A Z Q] o T}to] W AA & A &gy o] AL 08} S A EHA Ul =
Al C ARbE A ek 3 A sho] A
(PyObject* @°]) C M9 FadYth 3}
e,

0& (object) [converter, anything] converter &5 &3l 3to] A A& C AT E HEAFTh F 79 AAE H
i A MAl= o, F A= void *2 W3HE, (Y9 o) C Mg FA YU converter
Gt 2ol =g th

ga

A F A7 A =

f+=
& o] o}, TypeError7} A s

status = converter (object, address);

o] 7] A object= AT s}o] M A A o]_]_ address'= PyArg _Parse* () 3o AEdH void* AXY Y
o WA o 4344 Aake] A9 1ol Aol 4 %%Oﬂﬂﬁﬂﬂﬂ-%%ﬂ@ﬂﬂ%,

converter 7} Py_CLEANUP_SUPPORTEDE ®}3h3}H, ¢ } 43. °l A= A9sd F Az &5
o] Mg7)o| oln] EFd w2 E AL 713 E AT Ut} o] & WA 3| A, object T} 71
A= NULL O] § Ut} address= Q) €23 222 7k 2H5 4
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W7 3.10A] W7 : Py_CLEANUP_SUPPORTED 7} 3715 914U th.
p (bool) [int] ALH 7t =83 BIAE(E8] A predicate) 313 238 5533 C /AR Axgoz
gtk 2384 ol intZ 12, ARo|H 0o g2 At RE {FI o] 7S L3
ghol o] = 3g Hl 2 ESH= W ol o sk Ak g Y82 truth & FR A A L.
WA 3.39 F7}
(items) (tuple) [matching—items] WA= 2ol 7} itemsol] Y+ &
C A= items®] 708 X 9] ol th-g3lof FUTh Al A2 2 TG+ FHE 5 s UTh
“2” A4 (3ol SHE LONG_MAXE 233l A4 E ALT ¢ JA W
UG — 54 BETL S A0 YT A o H 49
CY th& M2EoA Ee@gts Ut — o2 AP e & A5 Uh.
2 712 o2 £ 20 B A o n 7t syt - E EE QoA vERE 5 gl U th 252
| gtol A} g AEQ Ym A QA7 e ALY S YEFAUTH A8 A < xto] sjgets C e 7R
#or 271 ojof FUtt — A A AA7} A A ¢S wl], PyArg_ParseTuple ()& & C

so e A=A FEyTh

=

$ PyArg ParseTupleAndKeywords () A& ool R Qx| 2| A~E 9] L}U%X] A7 71 ¥ E AL IS
BT B, 2E A= A8 AR AE A odAjolol S g, & B XU EALoIA § ool

A1 Q= of of Tt
B A 3.30] F7}.

: T OS] B AEE T4 EdUth S8 A9 AL ol WA A A T o] 5o &2 AGH YT
(PyArg_ParseTuple () o] A 7] = o &] o] “AHAH %l’”)-

i 2SS B AELE QU)o A EEUTH AU EE FY A2 72 ol g WA A Y ol & = A]A] Al
HAZ 2 AHEF U 9 & AZE A o

S Z A} 71] AFE = BE gto)H AX FxrE= AL (borrowed) ZZ Aol G2 3HAHA L ; F X 345 Fo0]X]
oA Al Q.

>,
=
i}

o] 3 ol AL & 27} A T BRG] 93] Fo] AHH & WA Faolok FUh o EL U
=9 g2 Aske vl A Ut % of W 9] P 2B AE thE, o3 i Rt YHg e
A R A B9t QI o] A9 g £ wslof ths) A3 E A3t A s of k.

Heto]l AF st ¥, arg AR 7k A} |8l of shw] ¥l o] &7 F] ofof U th. AF 8, PyArg Parse* ()
G S Ne, I8 o d AN S WA A48 o9 S BAN UYL 29 69 F Shel
A2 Qs pyArg Parse* () T Ao, s T4 M4t I Ho o= T o= e Z]
Eaciuiey
API gt~
int PyArg_ParseTuple (PyObject *args, const char *format, ...)

$2 WA AR A W2 H S g i) Mg s TR BATYT A3 e wnadh

Aslfstd, AR S et A A e o 9 & TP AI YTk

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
7HA ] QA7 obd va listE WrotE A th= A= Al 98t pyArg ParseTuple () 3% &4 d Ytk

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

words[], )
AA} 71N E i) A4S BT A Y E‘i—ri F o= T vl 7H He g T8 24 JIJD} keywords
A ol RPN e DA T A AT SR Bl e iy

Ageim g Maghch; Asein, AR S wakeln 4 A sl & LA DU .
WA 364 WA A8 vl Aol e A o) F ks G Uk
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int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-
words( ], va_list vargs)
7HH 7N 4=2] Q1 A}F7} o} va_listE HFolE Rt AL AL SHH, PyArg ParseTupleAndKeywords ()
ot sdy
int PyArg_ValidateKeywordArguments (PyObject *)
19 = AR I Y Y 7|17 EAXFLE QAR Fl st} PyArg ParseTupleAndKeywords () 7F AHE

H A o= Aol o dth o 7| A= o]v] o] AALE 33 317] wiE Yt
B A 3.20] =7}

int PyArg_Parse (PyObject *args, const char *format .)
ol 2ed” g AA B AES ﬂﬁ}L ol AHEE = B — O]%% vtol A 301]/‘% Zﬂﬂﬂ
METH_OLDARGS W7/} W4 T2 A A EE AL3= 5 duUrth A ZEoA] w7 Wiy 182
A ASIE AL AFHA B, BE e zelEo] Yt REY B EﬂL om mHoz
AgetA FES FAR UG T, O RES Boloie Be)
2A0% A% AT+ e

int PyArg_UnpackTuple (PyObject *args, const char *name, Py_ssize_t min, Py_ssize_t max, ...)
AR FE AR 3 £ TADL A ke 6 e FA9) vo) W 23, o) oz
W S AU E Fre TETWJMC Bl o] E o X METH_VARARGSE AJOJQOJOF?ME}. A w7
MEE T FEL ags A2 of of FU T 0] 2L WA Z FEolojof Fuink. FE Lol
min ©]7¢ max ©]fo] o] oF kU T mindt max+ 2o T O‘AHDP 7t QA= ol A E of of 3,

2 QA pyobject - W] U EelEolof gtk o) £ ] Gro g A AL T e B2
EFR U argsol A A1 B3R 9 A8 A 7] Aol sl dale W ANAA e Th ol AL
58 70] 2J3 271315 oJo} ie). o) e AT 2 whas el B e o A A
2ol 948 TR AN BB A5 57 o9 7 247 ek

The-2 o] B4 AHEe] A AUTh ke BEE N _weakres B9 BEY 2204 74 g th

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;

ol Al A PyArg UnpackTuple () o] B3t &L Pyarg ParseTuple () o] gt 2 &3 A
Aoz TS5y

PyArg_ParseTuple (args, "O|O:ref", &object, &callback)
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6.6.2 7t 7=

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

Return value: New reference. PyArg_Parse* () & Al QoA wrolEol= A FAFSE 29 E XL 3 gk
ANAXE 7IWre 2 A gk v U th 3t Bkshet ALt of 217} 28 8H 3 NULL-S WHH U T} NULL©]

sl 2he w of 9] 7 Al g o,

Py_BuildvValue ()& @ FZ& F5HA< dsdth 29 FAL0 5 o139 =R @97t =29
AREALREE TAGUT 2o EAYel o] slodl None§ HTI T A spiie] 29
Hhehet e & st w, 2 %Z}%ﬂ%é ;Tomh

s9b s WY ALY, W2 WH 7} uolE 2 AE Ao A2y g WA Hew AgE o),

O

o]
ASUTH 2, 3 E9 F=7tmalloc () S 5&3t0 &G WEE|E Py _Buildvalue ()

rok
_u

1817 BEAFE Ut} 3 & 27} A28 M H = Py _Buildvalue ()7} “JE Aol o3

N
o
L,,
[>

ot N,
9

2o

x5

AT, ST by Buildvalue ()7} ksl ol e Ho] =} 8% W elo] ool free () & 52
ok itk

Ge Ao, 9 8H BAL TR BAAUTH (5 BE oo §BE ol w97 BT vol A
BN A At AN A B

A sl W, BE W AR TY EADAA TAGUTHEA W 45} 22 29 sl ol 4
UTH. ol AL 7 E0 EAAS 5 T 97 47 HE o ALS T % Q&L

s (str == None) [const char *] 'utf-8' AT Y ALL 3] -2 CEALEE oM str AAE
W3yl C 219 Z o€ 7 NunLe] W, None o] AF&E U th.

s# (str =+ None) [const char *, int or Py_ssize_t] 'utf-8' AF P2 AFR3t] CEXEH 1 2
o] vtol str AA 2 A&t CEAYE Z B Z7FNULLO| ¥, Z o] 7} F A= 1L None o] ¥t
Byt

y (bytes) [const char *] 0] AL CEAL S gto] M bytes AAE AT CEAYE ZQE 7FNULL
o] ¥, None o] ¥ Lt}

yi# (bytes) [const char *, int T== Py _ssize_t] ©| A2 C EXE 1 o] & gol AA = HES
Utk CEAE Z 1B 7FNULL O] ¥, None o] RESHg Ut}

z (str == None) [const char *] s} Z5 Ut}
z# (str == None) [const char *, int === Py ssize t] s#3} Z<5Uth

u (str) [const wehar_t *] -+ Z = (UTF-16 == UCS-4) B o] 9] 9-£ & wchar_t HHE o] F
Uzc Axz Assgch 9U TS 85 ol 7}NULLO]tE, NoneO] Llsa=Reisy

u# (str) [const wehar_t *, int == Py ssize t] Y Z X (UTF-16 == UCS-4) to] g ¥} 1 24
ol FolH FUZE AAE ASAFUTh FUIZE W3 ZAEZFNULLO|H, Zo| 7} FAH L
Noneo] ¥F3Hg Ut}

U (str == None) [const char *] s&} 25U T}

U# (str == None) [const char *, int == Py _ssize t] s#3} 25U T
i(int)[int] L¥FC intE oW A= A 2 AT

b (int) [char] 9%} C charg Tho] A A4 Az =2 W3 o

h (int) [short int] &¥}C short intE Jjo|# F4 A2 HEAI ]

1 (int)[longint] C long intE Fo|W A4 AX 2 WS}

B (int) [unsigned char] C unsigned char< 3lo|¥ A4 AR =2 A Th

H (int) [unsigned short int] C unsigned short intE T}o]H A A& W33 ot

6.6.
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I (int) [unsigned int] C unsigned intE d}o| A4 A= W3}

9 AA = Akt

L (int) [longlong] C long long< I}o]H A4 A2 W3 oh

K (int) [unsigned long long] C unsigned long long< 3}ol® A4 AX = W33}

n (int) [Py_ssize_t] C Py ssize tE ufo| A4=2 HES T}

c (Zo] 1¢] bytes) [char] H}o]EE UEIY = C intE Z o] 19 I}o] bytes AA & HE3Th
C(Zdo]19 str)[int] FAE YEIY=CintE Zo] 19 oA str AA =2 AT}

d (float) [double] C doubleS Tlo]# X A5 212 W]

£ (float) [float] C floatE Fo|H B 4244 2182 W33 oh

D (complex) [Py_complex *] C Py complex FZA| S Tto]H B A4 g2 W3}

O (object) [PyObject *] s}o]# AAE S x| ¢F ALY (1 S7H8he X 3¢+ 99 %MDP)
A A 7FNULL 21 E W, AHE *Mff}— T Eo] o8& A3t A 4§E7l o &
2 ZHEUoh webA, Py_BuildValue () NULLS RESH o A 7] A oF<5 ﬂE‘r.
o}z of 9] 7} A 5} A] gk o W, systemErrorZt A FH Ut

S (object) [PyObject *] 09} Z<51U T}

N (object) [PyObject *] 09} ZA\ %, AR B% A5 T Z7HA1714) GHUTh A 2o A AA
WAAE B2 A E BE w8 o,

[‘

k (int) [unsigned long] C unsigned long= I}o]# %

O& (object) [converter, anything] converter St+5 53l anythingS 3ol 4 AA 2 HES YT} 4= QA
2L E anything(void* 2F T 25 o oF Ut = ARG sho] & H v “Af” ato]d AR & wkekst AL

ol 21 7} 8 3F A NULL-S RFEFs) ofF g T
(items) (tuple) [matching-items] C3t2| A A2E F5F $7F 2L ol FE=2 A&
[items] (list) [matching-items] C3Le] A|AAE B 4271 22 glo] A g
{items} (dict) [matching-items] CZ;] A/ A2 E stolH d el g H3sh o}
& gAY g shte] FES FIheto], 47 719k o 2 AR g YT
I B o8] 7 1o, SystemError o 2] 7} A A= 17 NULLo] WHEE U Th
PyObject* Py_VaBuildValue (const char *format, va_list vargs)
Return value: New reference. 7}H 7|2 A AL7F ofd va listE WolEQti= HS A9 shd,
Py _BuildvValue ()2 S 43t

6.7 E£Ad M Lujy

=
=

N LEEL EEE|

et

o~
T

o

9t
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)
29 BAD formar 3} 37k Aol Wk size BHOIEE WA HES w2 FYFUCH K2 v
| 0] A snprintf(3)E HAAL

i

int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)
2 A4 formar 3+ 7P A% B2 vaol weh size ol EE WA GEE w2 UL HU2
5L H o] A] vsnprintf(3)E BEAAIL

PyOS_snprintf ()} PyOS Vsnprlntf()% EZEColB 8 &< snprintf () & vsnprintf () &
AT 159 B4L AA 2 Aol BEC B ATHA Gt ~2e) ABE SA4L Bt A9
et
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23] WF Al strsize-1]°] A '\0' o] HEF T Th strof size HFO| E(F3 '\0' 23 E ZI3H A

22

E/\

1

=

2]

=4

ol Py_FatalError 2T
]

orZ=uUrth & ffl—rJ_—‘,:— str != NULL,size > 0% format != NULLE SFgUth

L A5 o D23 W Z7] 7} sizeS 512uo] ER T 2351,
Huyrct

Zof vsnprintf () 7} L2 &

<= rv < size ¢, 28 HZo| AFIom rv EATLseroll 71 S5 AF U (strrv]e] &3
\O"' H}o]|E A L)).

rv o= size Y ul, 29 WBol FAT AFHAW rv + 1 ol =2l W37t AR FYC
strisize-1]2 oju] '\0' YUt}

rv < 0 m, @7} U do] QoL Th oWl % strsize-1]S 1\0" O] A T 5o UpH 2]
Qo)) 7] gtk olele] Hehe 91912 ohR el Eo) uhe} chE U o,

gt 2AIE 1A A AL AN Az o] e ATy

BB W ()L T3} o] 3 A= of of P ok
0

double PyOS_string_to_double (const char *s, char **endptr, PyObject *overflow_exception)

char*

E4d 5& double® W3, A Al sho]H o)) & HAA AT S &= EAD WFL o7}
Aol T WS 74 % gk AL A9 st E stol e float () A7} 8§t A
Aol sk ML A 2ALT =AY

endptro] NULLO| ¥, A x1E S W3t Ex1go] B% 254 2219 23 T3 o] ol

ValueErrorS WA 7] 1.0 vF&-sh t}.

endptr©] NULL O] o}, 753k o W2 E21E-& W B3l *endptro] WEE A 942 3 WA E£21&
7HI7| =5 A4 gtk TZ}@J 27) AW E T} B E a5 24 WE E?ﬂ o] ob ™, *endptr
o] ZXIE o A &S 71 7| =5 A A 8L, ValueError & t”-/‘§/\] 712 -1.0< vk3kghy th

s7} floatol] A74317]ofl Y7 2 gh& b off (o] & S, o & %%%oﬂﬁ "1e500"7} 21 £ A4l
?31413]—), overflow_exceptionZ}NULLO|®H (& A st H §_g]. 3}7)) Py_HUGE_VALS ®F&bs}al, o)W
oele AR Ut 194 2 2H, overflow_ ceptlon—- gfo]l A o Q] AAE 7}e] Aok
Futh 2 A9 S BAAZAL -1. 08 R F U F A BF, AEE g o A HA 28
718l 71 £ *endptr& AU}

HE T oE ol E 7 S (& S0l MR £5 o), A AT ol o & AL -1.0<
R e o,

WA 3100 7}

PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
Al FH format_code, precision L flagsE A-23}9] double valS FA14 2 W3tsh ).

l

format_code="'e','E', "', 'F','g','G'E‘E%'r'X?F]—L}Oﬂlolii}l/]ﬂ— S, Al F 4 precision
2 (o]o]of o}—U-‘] -‘,3—/\]511/]1:} "' ZW IFEE FFE repr() A4S Zl%*?:MD}
flags*=Py_DTSF_SIGN, Py _DTSF_ADD_DOT_0 =+ Py_DTSF_ALT < 07l o] A or & 5= A5

SR
s By _DTSF_SIGNL val7h S5 7} obd W& 34 et e Bxbed obo] 25 BEAbl 0= AL =3
S

* Py_DTSF_ADD_DOT_02 ¥I3H Expd o] A4 H HolA okr & 3}
1

o

s Py DTSF_ALT+= “thA]” Zujg FF& = A2
PyOS_snprintf () "#' A A X} et AHAE FZIAA L.
ptype©] NULLO] ol W, Z Qg 7} 7}g] 7]+ 3t2 Py _DTST_FINITE, Py_DTST_INFINITE FE+&
Py_DTST_NAN & 3L} 2 M7§Q o, val7} 27+ 3 4 = NaN 9 S vebd Ut
whek gre W ke Bapd o] Qi bufferol that E e o] AL}, WMol Asfdtd nuLLY U Th T &S
PyMem_Free ()& &3] WEHH 2+ S 3l Al sl oF T
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WA 3.1 7}

int PyOS_stricmp (const char *s/, const char *s2)
d& B4 78 Yt BAD HIL o 5t tla B
A 2y h

int PyOS_strnicmp (const char *s/, const char *s2, Py_ssize_t size)
4 A7 s EAE vl o] e tha EARE FAI ST AR Al 8 strnemp () 2F A 9
2A AEsFU

ulit

FA ST = AR A2 8 stremp () &F A9

6.8 254

PyObject* PyEval_GetBuiltins (void)
Return value: Borrowed reference. A A3 =& oL} 3] A Z9 =g o] Yo A= AE] Q)
Q1E} 2] 6 9] builtins®] 41 2] 2 B & ok,

PyObject* PyEval_GetLocals (void)
Return value: Borrowed reference. @A) A3 T A 2] W4 JH U EE 9H&3 A Y, dA] A 59l
zd Yol glow NULLS WHEeh o)

PyObject* PyEval_GetGlobals (void)
Return value: Borrowed reference. @A) 3] =g Je] A
Ze o] 9lo™ NULLE REH Y T

PyFrameObject* PyEval_GetFrame (void)
Return value: Borrowed reference. @A 2] 2~ = Aefo] | d-& wh3kshuct. S| A3 Fo] Zg o]
godNuLLY Yk

PyThreadState_GetFrame ()T ZZ3AAI L.

19
g
P
1
2
v
Au)
rt
2
e
ok
X
S
ro
2
>
o2,
ol
r [*]

PyFrameObject* PyFrame_GetBack (PyFrameObject *frame)
frame TV 9 3 A Q& 1A g Tk
B F2E A A frameol 9 2 Qo] §loW NULL
frame-& NULL©| of] o] oF 3t}
W7 3.9 =7

PyCodeObject* PyFrame_GetCode (PyFrameObject *frame)
frame T E=E 7}A 3t}

74et 2 E HkEgy o
frame->NULL©] ofujofof gt Ayh(z 8 Y Z =)= NULLY 5~ gl th
B A 3.9 &7}

int PyFrame_GetLineNumber (PyFrameObject *frame)
frame©] AR A F & WS E MHSF T
frame-2 NULL©| o}y o of gt}
const char* PyEval_GetFuncName (PyObject *func)
func7t B5, Fel s B A2 AAY funcd] o) S NARIL, TRA GO funce] F9| o] S
wh 2k o,
const char* PyEval_GetFuncDesc (PyObject *func)
func®) o wpet A BALE S ¥y o) Hkg Zhol = e 2 Wl A =.2] ()7, 7 constructor”, ” instance™
2 object” 7} LY YT PyEval_GetFuncName () 9] A&} o] o] B oW funce] A o] Ut}

o

=]
il

o
L
£
o
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6.9 9 554929 T

int PyCodec_Register (PyObject *search_function)
Mz 3e A4 48 52k

FALOR, obd 2EH A of9ItH, encodings 7| A S RESt] G4 AN T FH59f F WA
3= o] § £ 2 g,
int PyCodec_KnownEncoding (const char *encoding)
217 " encodingl ol 551 29 o] l=Al ol whek1 o]y 02 WU T o] Fre T AT Th
PyObject* PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. & ¥F T8 714k 1 7 ¢ APL
object<= errors 2 73 2] | o 2] A 2] WP S ARG SFo] A H W encodingol] thal AR AT -2 ALY
Utk melo] GoF 7] BE S ALg 5] Aol errors7HNULL A 5 QU T AREE R 5 glow
LookupErrorE WA Al Z Yt}
PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. ¥t 8] 714k t] 7 APL
object<= errors= 7 & of| 2] A 2] W& AHE-5to] A A & encodingol] thall HAH YA 2 ALy
Ut Zdo] Aojw 7| & ¥y ]— ]—7] 3 errors7F NULL € <= O]A‘/]r/]r AIHE F= T el
LookupErrorE WA Al Z Yt}
6.9.1 79 %3] API
T &0l A, encoding #A & BT ARAE HEH] 23 HBE, o] AUZES T ATAY 23]+
A 2B S 51 09o] RO, Keyprrort A D vLel W

PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. 5= A encoding®l] t) 3k A 7] -5 7143 Ut}

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. 5] A encoding®l) U3t t] T 9 & 71A 3 Ut}

PyObject* PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. A ¥ encoding®l] ™3t IncrementalEncoder 2 A& 7} A& th

PyObject* PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. A ¥ encoding®)| ™) 3F IncrementalDecoder 1A E 7} & th

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. A 7 & encoding®l| |3t St reamReader HE & &5 71A S Yt}

PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. A 7 ¥ encoding®| )3t Streamiiriter A E ] 45 714 3t}

6.9. T4 =219} 2 Y 3 57
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6.9.2 FUT = 23T o AE]7]& 552 API

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

AAE name ©.2 o) A2 B W erorE FEFUTE Telol AXY L 5 P A YL 5
A= | ELG S B A%, AFE/HIE 45 T2 wl name©] error ) 7] 42 A AH = S uf o
29§48 52 g
Z 9 & 3 9 o]l A} & UnicodeEncodeError, UnicodeDecodeError T =
UnicodeTranslateErrorQ QA AEHAE WolEo|=t, EA7l I & EX vlo]EL A|F A
G o9 AR FALAAY LA T ANE T A5 UTH (o] AHE FEAE Bt
FUIE o] AAE FRFML). TR FAI A& H“ﬁ/\]ﬂﬂb}, TAIZE Q= Al 2] giA et
def) FAE oA AZ G/ TGS ThA] Al ZSl of 3f= L ZAS A F ot AT E 2 Tst= F 5
FEE wrgs) oF gy
AE3d 0, ol -1 wrEg Yo}

PyObject* PyCodec_LookupError (const char *name)

24Utk S48 92 nLLol

Return value: New reference. name 0.2 S 2% of|&] g ZW &
A 2 4 &, ojuf & “strict” o] Wﬂ ol 2] X 2] Z o] vk

PyObject* PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. excE | &) 2 WA A U T}

PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. F39 483 AVH L, FUIZE o8] & FAFUTH

PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. U ZE AT H o & & 2 Y U+FFFDE X3¢t}

PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. U T E Q17 Y o] 2] E XML 2} I 22 X

ot

3

£

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. +U T E Q1T W of| 2] & WM & A] o] 2A o] = (\x, \u D \U) E X&)

PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. S+ U T E Q1A Y o ] E \N{...} o]aA o= & &35t}

WA 3500 7}
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o,

AA AS

Ay

o o) Rk AAe) BT RAAA, 5L BUAND F7 A o (5 5, BE SN P EERE
A2 ) kol W AR A5 3 AU A5 A B A Bl A8 T, shol 4 o 2] 74 A g o,
PyList New () REDAW, G0 obd NULLel b Qo 4 A ehe Al 2= Ads 2o, A=
271854 g AR HAA L o] B2 AET 4+ G5V

£

71 AA) =2 & F

PyObject* Py_NotImplemented
2178 H @ 23toll thsl] A4ke] FHH A ka2 deEl= vl AHEH = Not Implemented 4 5 &.

Py RETURN_NOTIMPLEMENTED
C st Yol A Py_Not Implemented WrE-E £8l2 A A 2] Ut} (£, Notlmplemented 2] 3% 3 +&
?7}/\] 7] a1 9ESHgy o).

int PyObject_Print (PyObject *o, FILE *fp, int flags)
3t fpoll AA] oE AT Th Oﬂfﬂ Al -1& WEg Y ) flags A= S A A A4S A sE =
g AFEF Ut A A YE = 7Y 542 Py _PRINT_RAWY U TH Fo{ A W, repr () T4l A A<
str()°] 715g Yth

int PyObject_HasAttr (PyObject *o, PyObject *attr_name)
09l attr name JEZYHET} QoW 18, 18X ¢

r_EL
m]o
i)

31313
hasattr (o, attr_name)J}ECU}qE} o] 3]'/\35 63’/6]' *é%"?ﬂh%r/}
__getattr__ ()3} __getattribute_ () FINEE EE3tE 5 TAsHE o2+ JAF o 7Y
AL, ol HUE Ao Al Pyobject_GetAttr ()< }%‘ AN L

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
ooll atr_name VEE]HEZ}F oW 15, 237 ¢¢oW 02 Wyt o] AL dhold T H A
hasattr (o, attr_name)d =53 Th o] 4= A A F S
__getattr_ ()3} _ _getattribute_ () HWAEE S &3t YA EAE 2A & == Fof @A

3= oo = JAF o 7o FAHA L. 1?4 BHuE dodd thAl pyobject GetAttrString ()&
AHE A 2.
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PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. 74 A ooﬂ Al attr_name©) 2= O]%«] 01531 EEZ 7IAL Yt A =3H
olEgHE 1S Au3tE NULLS ¥lEe U T}, o] AL wlo] A A o.attr_named F 53U}

PyObject* PyObject_GetAttrString (PyObject *o, const char *attr_n
Return value: New reference. AR oo A attr_name©] 2= O]E«]
14

EDHE ¢S, 4515 NULLS WA T o] AL Sho
PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. & AR 2] tp_getattro &Fol vl X% &= ¥l o] E 2] HE A H (getter) T,
7“7?1]—4 (AH™) _dict__of Q=& ﬂ%e ek oby ek A A 9] MROO &= S22 gA el
‘:1’\3%'32 U T descrlptorsoﬂ ok A, golE AT YE = AdAE A oJEGR
EEE]— ASEA gL B HolE Y2aaHe = 28X g5yt 28R oW, AttributeError 7}
w3 o
int PyObject_SetAttrx (PyObject *o, PyObject *attr_name, PyObject *v)
A ooll thall, attr_nameo] 2t ©] 59 Sl EZHE g v i o= At Asj A] o€ & LPA 7] 1
18 Wbt AZed 02 whek gk o] AL gho]l W B 6. attr _name = v& 53 th

FM

ame)
AEelHES AU A
%2 d 4 o.attr_named} 55Tk

I=L|

If vis NULL, the attribute is deleted. This behaviour is deprecated in favour of using PyObject_DelAttr (),
but there are currently no plans to remove it.

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
A ool t3l, attr_name©) 2} |52 AE YR E S v E AATUTH A3l A] o & & DA 7] 1
~18 MEFUTH AFEE 02 wEFhth o] AL Fol M ¥ o.attr_nane = votEE5FUTH

If v is NULL, the attribute is deleted, but this feature is deprecated in favour of using
PyObject_DelAttrString().

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
B AAY tp_setattroexol WX == Euk o] EB|HE A E (setter) 2} & 2] H (deleter) 3. 2] 2]
MRO°| Sl= S22 A 1fe]oA tﬂolEi E]’\E’-%IH i UL R R Bl S D‘/ﬁltﬂibﬂ A=
JERES AASAYU At AR SAFUTE 237 o™, A (AtHd) __dict__
AN AEZFEZ G At ’%‘Zﬂ%‘ Utk AZstd 00] Bigks 17, 282 ¢Fo W AttributeError
ZF A SEAL - 10] WhEkE LT,

int PyObject_DelAttr (PyObject *o, PyObject *atir_name)
A 00l 3N, attr_nameo) e ] &2 o) BB HES AAFUTE AF A -1 NI T o] AL
ol & del o.attr_named} F5 T}

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
AA ool T8l atr_nameo) 2h= o] 5] A EZFEE AAFULE As) Al -12 AT o] A2
gtolH & del o.attr named TE3H T}

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict__ TJ2F HE Q| A E (getter) S $J3F dutA <l 4. F23td o
EERR TS

B A 3.30] F7}.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict_ HY2IHE | AE (setter) S H T ARHA S 7. o] FAL YM 2] AR E 5 SR ¢k
=y

B A 3.30] F7}.

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. opid®l| 213 A A E A S AFE31o] 013} 029 3 ¥ ?:]‘141‘/} opid+
Py_LT,Py_LE, Py_EQ, Py_NE, Py_GT = Py_GE & dlupodok 311 2tz <, <=, ==, =, > L= >=0]
5“%‘;}14 E} o] -’4’ ]Aﬁ _,J-_,L_?ﬂ/‘] ol op 0294'51:6]’\41:} 0:‘{7]/\‘1 opL opldoﬂ HDPE‘]-J:— O:]/\]—]].(Qqq.
8F Al HlAL g2, A Al NULLS ¥HEH o

2
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int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
opid®l sl A B H A4S AHE o] 01} 029 & Bl F Ut opid= Py_LT, Py_LE, Py_EQ, Py_NE,
Py_GT L& Py_GE 5 31} O]E ol 27} <, <=, ==, 1=, > B >=o s gyt ol A -1<, 237
019 08, THA o 19 LI th ol Shel M EAA ol op 023} 5L, 1714 op
£ opide] 8 B3h= AA Y Yok

Z3: 01-»]- 027} 7L8 AA o)W, PyObject_RichCompareBool () 2 APy _EQQ A9+ 18,Py_NEO
79
o

PyObject* PyObject_Repr (PyObject *0)
Return value: New reference. A 02] ¥2tE &S A4ttt A23td & x
= WU T} o] 212 Fhol % R A repr ( 0)3]' TS ULh repr () W& T

WA 3404 HA: o] TFol= oAl YW T oJ A o] £FH o] Qlo] B4 o9& 283 WA FEF
.

PyObject* PyObject_ASCII (PyObject *0)
Return value: New reference. PyObject_Repr () A8, AA| 02 EAYE H S AASHA 9 \x, \u &
= \U o] & A o] ZE AFR-Bto] PyObject Repr () ©] HFEHEE FAFQ o A ¥] ASCI
Utk o] AL Fol A 20 A Pyobject_Repr ()l &5 wHE 213} ARG £ X
ascii() W& gl g8 S=Fth

PyObject* PyObject_Str (PyObject *o)
Return value: New reference. VA 02] =ALE dS AATUTh A3 Al BALE %79
Hhhetu ok o] AL stol M A 4] str (o) & FSF YT str () WA 5ol 95,
gl oA e T=FH T

WA 3404 WA o] Foll = o) Al L L o A o] Zgs o] glo] B4 o9 E 283 Mel A RES
Fuik.

PyObject* PyObject_Bytes (PyObject *0)
Return value: New reference. 21| 02] v}o] E Y T &S A4t Ut} A9 dtd NULLS, Al 5351 Blo|EY
AAE vkgbg Uth. o]= o7} 7t obd ‘IH gto] M £ A4 bytes (o) 2} %‘3““4 t}. bytes (o) £}
22, 07t ol 0o g 27|31 vo] E G A thal TypeErr0r7]- gyt

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
Z o)~ derived 7} 2] 2 clsQF = QA clso| A SHAE Qo™ 1S uiskaly, 12 7] 9o 0L b3
Tk o2l 7k e ek -1 wlakgh o,
cls7t FZ o)W, clse) BE F2o) th5) AL S AU T H o5 Shbe] Abel A 1.2 wekei Ake
10] %] 3, 284 9o w 0] HuITh

clsoll __subclasscheck_ () HIAE7F J2oH, PEP 31190 A% thz2 A B S 2 A E d 517
Al =g Utk 187 ?%—Ci‘?i,derlvedﬂz—‘. AEeTHHA AR FHAYL o dsY *1M%EHQ?J‘JDP,§
cls.__mro_ o] &% o] &1 h

A9 A] NULLS

webA print ()

QubA oz Zehs AA (% typeolth A Zeh2o Aadaw S Az BRI 2, A
A _bases__ o EHE(Mola Zeasl RRololof FUTHE LA o AR 5

Asyth

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
insi7h cls S e 21k cls®] A B Felae] A S0l H 12 MBS, 194 oW 02 WHFTH
ol 2] 7} Ay Bt ~12 whekalaL ol 9] & A4 g o,

cls7} 2 o] 8, clse) W= o] sl AA7E 2B G UTh Aol shihel Aol A 1 wkaE A
10] Ha1, 287 ¢Fo 0o] PFuth
clsoll __instancecheck () HIAE7} Q2 H, PEP 3119 A= 2 A B = ?/Hi\_ e & 3hd 31 7)

Al =@ Utk 284 %}2“‘ inst= 3G S W LT clso) B S AL wf clse] A2F 20U

71. AR Z2EF 61
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Ar"Xinsti= __class_ OEZIHES 72N o= 7&—?3}% s XH’@-O/]@‘F Asyth
SR o]~

AR clse= __bases_ o E
ﬂ“ﬂﬂﬂﬂol/\ = B

Py_hash_t PyObject_Hash (PyObject *0)
A 09] 3| A gk Alarata wrE g Tk Asstd -1& ukEg ok o] 212 vhe] W E A 4] hash (o)
o} 5P
H A 3.20]| A ¥ 7 : The return type is now Py_hash_t. This is a signed integer the same size as Py_ssize_t.

Py_hash_t PyObject_HashNot Implemented (PyObject *0)
type (0) 7} Al 7F58HA] 22 UEW = TypeErrorS A A s -1S 933U o] g4+
tp_hash €% A%E o] S48 A4S BobA], Bz gl B0l & o] s A| 7Fs3kA] &
SEpel=!
= .

int PyObject_IsTrue (PyObject *o)
A3 0% Fo 5o 1€, 19X o 0L HAFUTh 0| AL Fol W B4 not not o9}
F5Uh Ashshu 12 BagUh

int PyObject_Not (PyObject *o)
A3 08 o2 2751 08, 194 oW 18 BBFY T o] AL ol BB not o9 FEF
Yok Asste -1 e o

PyObject* PyObject_Type (PyObject *0)
Return value: New reference. When o is non-NULL, returns a type object corresponding to the object type of object
0. On failure, raises SystemError and returns NULL. This is equivalent to the Python expression type (o).
This function increments the reference count of the return value. There’s really no reason to use this function instead
of the Py_ TYPE () function, which returns a pointer of type Py TypeObject *, except when the incremented
reference count is needed.

mjo
o
ol
>,
2
|o
Fu

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
A3 07) type B 0 7| Uk typee] A H % oW L vk T, 5 vl 7 W4 mE NULLo] oo} of g,

Py_ssize_t PyObject_Size (PyObject *0)
Py_ssize_t PyObject_Length (PyObject *0)
23] 0] Ao E Wz Th A 07} A7 29}

e %xﬂ%} A A2 Aol b sy U,
o) 7wy abe —1 o] WEHE L), o] AL Tl M E

A4 len (o) & E5FUTH
Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
Return an estimated length for the object o. 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, defaultvalue).

B A 3.40] =7}

PyObject* PyObject_GetItem (PyObject *o, PyObject *key)
Return value: New reference. 23| keyol| 3] G 3l+= 098] 8 AE ¥IEs A A3l A NULLS ¥FEHSHU T}
)RS shol A FH A o [key] %55 FU

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)

AA keyS gk voll Mg Ut Al A] A 2] & A7 -12 gyt Agshd 02 vbehy ot
o] A2 vtol W FF olkey] = vebESHULE o e vel tiT 2 E FAA A5 Uk

int PyObject_DelItem (PyObject *o, PyObject *key)
A 00 A A keyol h3 vl BE A AFU L A @ -1 BATI T o] AL ol M £ del
olkeyl] & 55Tt

PyObject* PyObject_Dir (PyObject *o)
Return value: New reference. ©] Z1-2 s}o] T A dir (o) & 5
[e]
=

s, AA] Axbel] A e EALe
(0] 912 4 Q) B2 =8 WA, o el 7} 910 B NULL 2

s
wlglah ok 9l 27} NULL o) |, T}o)
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dir () 3 v]xs, @A 2] A (locals) o] o] 5= WU o] B9, A3 = o] A3 o A

o NULLO| RERE X PyErr Occurred ()£ A3 S WY h
PyObject* PyObject_GetIter (PyObject *0)

Return value: New reference. ©] 22 3to]W T3 A iter (o) & 55 Y

olEl g o] 8 & RSt AL}, AR 7} o] W] o] B g o] Bl o] A AA| A& wEEH

T oW TypeErrors T 7] L NULLE WHHHY T

o, AR Aol o3 Az L
T} A2 ol B E o) = 3

o

[l

72 S22 EF
CPython& F 712 €& 22 EZ2 AUt} pp_callz} ¥ B Z (vectorcall).

721 tp_call =2 & F

tp call e ARsE 2o daBaE ZBYUD SR ABL 3 24

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

to]# F =9 callable (*args, **kwargs) 2} -FAFSHA, 914 AALE 98 {FE239 719 = AAE 95t
g E AMS 3] S E U T args= NULL O] oby ofof S Th (A7 glod ¥l JF&-5 AFE3 Al 2).
A W 7] 91 = QARFF @l oW kwargs= NULLY 5= 5 Uth.

o] 22 tp_callo| AW 85 £ Aol b YT tp_news} tp_initE AXE ol @ Aoz AFT

To call an object, use PyObject_Call () or another call API.

7.2.2 WE]Z (Vectorcall) =z 2 F

WA 399 F7}.
HEZ T2 EFZ2PEP5INAN &5 83 Fo7| Ad F/ 22 EZE SUFHAFY
A

t}.
A3 F2 22, CPython2 Z & Eo] A g3td YR T Zo ts] el 2 Aa gyt 2y o] A& d 438
o] opg Uy}, T3k, AR A 4AF 42 (PyObject_call () & AFSSHA L) ip_calle A A o) o}
A, e Z& A Aot FHAE tp_callS TN FUTH 3 o T2 EFS AFE X2 AA S
o] 2 E2 FY3HA ZrEsloF Ut o] & A8 AE = WYL tp_calld PyVectorcall _Call ()&
AR ZAdYth o] Aol vkE-S A Fut:

oy

)
N

=
=

tlo
o
[>

At 29

rlr

dar: A

EZL U YRS tp _callg BEEA] FA 6 oF gyt

p_call BT = AT S HEHEFS FHMA = FFUTE A& S0, IS E A7 o) 2] QAAE A=

R 23} kwargs G4V e 2 WS ok 3, M F2 FAL o R/ 5L Th

Zd 2= Py TPFLAGS_HAVE_VECTORCALL Z#| 15 X 3}13}11 tp vectorcall_ offsetg vectorcall-

fune 7} 5= AN FEA RE) LEAoE Y] MHE meE TS TAT ¢ FUTh AL

et e AWe e FHE st e TAH AU

PyObject * (*vectorcallfunc) (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kw-
names)

e callable® T =% = AA 4Tt

+ argsi= 917 ARG 1 AE ML 79 E Axe] o FHE CMIPuTh X7t §o W NULLY
> ek
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o nargsf= ¢ x| Q1 ALe] 42¢f] PY_VECTORCALL_ARGUMENTS_OFFSET Z & Z& T 3 A Y YTt} nargsf ol
A AR A AR} F Qo8 H, PyVectorcall _NARGS ()& AHESHA Al 2.

+ lownames= 7|91 = A7) 0| §L EHalE FEYUTH ThA Lol kwargs ]9} 7). o] o] B L
ALY (strolth A B Fe 29 dav) ol of obshr] i3 oF FUTh Z191= ARTE g,
kwnames= A NULLY 4 915U th

PY _VECTORCALL_ARGUMENTS_OFFSET
]
2=, args'= TFE ME A AR 100 obdUth S 7H AUtk 9B 2R W] Aol arg
ahe = AsoF gk

PyObject_VectorcallMethod () & 7%, o] Z#| 1= thAl args[0] o] ¥

re
i)
(i
=2
>
r
o
iy
flo
i
i)
e
o,
o
P
fol
i
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=2
S
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)
frt
kel
%
o
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Z31: CPython 3.800 4 WE| 2 APIS} Bl S5t Po WEo] B2 o202 FH R0 = AT 5 AdwY]
c}: _PyObject_Vectorcall, _Py_TPFLAGS_HAVE_VECTORCALL, PyObject_VectorcallMethod,
_PyVectorcall_Function, _PyObject_CallOneArg, _PyObject_CallMethodNoArgs,
_PyObject_CallMethodOneArg. B3} PyObject_VectorcallDict+ _PyObject_FastCallDict
EAFHAFULH ol o] 52 A% BEo] gl MEL o5 HACE FoJg Ut

A Al

p_call& A&, 5 EE2= Al 7ol sl 48T 87 915Ut CPythone ip_callS 831 S& 3
A Py _EnterRecursiveCall () 3 Py _LeaveRecursiveCall () & AF&3th

T84S G, dHEE ARFY] 23 Afod+= 28X 5L JEEAE 2o3H
Py_EnterRecursiveCall T} Py_LeaveRecursiveCall & A}+-23l oF gt}

#E]2 %41 API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
W E 2 nargsf AR} 01 AW, AA AR 28 DBFU T A LT E5HU T

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

a8, FF &S 98l Pyvectorcall_NARGS $4E AHE-3f of i th
o] 3= A 5lE API2] X7} obd U]
WA 3.89] 37}

vectorcallfunc PyVectorcall_Function (PyObject *op)
op7t MEZ mRE 2L AA3A) Fow (Fo] AAsA FA A28 27} AAsA ] w o),
NULL= W &-gu ek 2387 oF o, opoll A" WHF g 208 E vy th o] e d9 s
DA 71 A F U T

o] AL op7t NE| ZZ A A=A & FAdt= ol F2 F-8311, PyVectorcall_Function (op) !=
NULLEZ &ldte] 8 & 5 dF Ut
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o] F4= AT APIS] QR obd T
B A 3.8 F7}.

PyObject* PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
EzgdMdygd 42 FoR Y A2 7| N E QARRE callable?] vectorcall fun

cE
o] AL tp call €Xx° ¥AY tp_call T AEs7] A% 55 T
Py TPFLAGS_HAVE_VECTORCALL Ze]| 15 393X ¢ tp_call®E = W3R k<5 t)

o] = A ghE API2] AR 7} obd UtTh
WA 3.89] 37}

7.2.3 A & API

Various functions are available for calling a Python object. Each converts its arguments to a convention supported by the
called object — either #p_call or vectorcall. In order to do as little conversion as possible, pick one that best fits the format
of data you have available.

e EE LS b5 3 B5E 28 AU Th AAT RS2 A AHAE BN L,

sk Z8E args kwargs
PyObject_Call () PyObject * | &&= YA 28]/NULL
PyObject_CallNoArgs () PyObject * | — —
PyObject_CallOneArg () PyObject * | 1 X —
PyObject_CallObject () PyObject * | {FZ&/NULL —
PyObject_CallFunction () PyObject * | 3" (format) —
PyObject_CallMethod () obj + char* ¥ W (format) | —
PyObject_CallFunctionObjArgs () | PyObject * | 7} (variadic) | —
PyObject_CallMethodObjArgs () obj + name 7} (variadic) | —
PyObject_CallMethodNoArgs () obj + name — —
PyObject_CallMethodOneArg () obj + name 1 A —
PyObject_Vectorcall () PyObject * | WEF e =
PyObject_VectorcallDict () PyObject * | WEZF g A 8]/NULL
PyObject_VectorcallMethod () arg + name HE =2 HEe =2

PyObject* PyObject_Call (PyObjecl *callable, PyObject *args, PyObject *kwargs)
Return value: New reference Z args® 3] A AL} YA B kwargsE o] 2 o] S AR R F
g}o) 3 AR callableS S = 51'1/] t}.

argsi= NULLS] SR 01oF e} 1 917471 9.8 900 ¥ 5
B} A] 9O W, kwargst= NULLY < )5 Ut}

dEotd & ZIE ke, A sty o 9] & W Al 7] A NULLE WHSHg
o] AL t}2 volW AT T53 1T} callable (*args, **kwargs).

PyObject* PyObject_CallNoArgs (PyObject *callable)
A=} % o] 228 ol A callables TEFUTE A glo] S E stold AAE TE3h= 7HE
ol ok,

3E A2 0ssta, Ao o 9 & LAY A 7] 2 NULLE WHeHghu o)
9of 7}

PyObject* PyObject_CallOneArg (PyObject *callable, PyObject *arg)
B a3 1719] 912 ARt argZ 7191 = Q1A glo] Zel & shol W A callable T % F1 T,

v
e
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A3eE 5% A2HE WASL, Aok o2 AN 2 NULLE T
o] B A3k APIS] AR} ol Tk
WA 390 27}

PyObject* PyObject_ CallObject (P)Obje(r *callable, PyObject *args)
Return value: New reference. B-Z args©l] &8l 013 QA2 F#| & I}o| N AA callableS & =31 Th
A7} B 257 oW argsi NULLR & %1 o

HEHE 52 A0S WES T, AN 9 PAA T NULLS WET T
o] AL L o)W HA T F5 T} callable (*args).

PyObject* PyObject_CallFunction (PyObject *callable, const char *format, ...)
Return value: New reference. 7} 7]152] C QIALZ Z & E do]| W A A callabled T 3T} C A=
Py _BuildValue () 2Etd =W EXFE & AFL-51o] 7]< Ut} format-S NULLY 4 9o, 227}
A& A == YEFE YT

Aestd 3& 235 ke, Aastd o 9] & WA Al 7] 2 NULL-E wHshy o)
ol AL t}2 Fol W 24} 55U} callable (*args).

PyObject *QlA}
AL

W 34004 A7 formar®] B o] char *o| A HAH FUT
PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)

e

A3t Pyobject_CallFunctionObjArgs () 7} ] W2 tf ok o] 2] 3}

Return value: New reference. 7} 7]1522] C A RS AF-8&3Fo] A A 0bj Y] name o) EH= O] =29 YA=EE
TE=FYTh C A= TEr;: S A oF 8= Py _Buildvalue () T EAd 2 7P UTh
format-> NULLYQ 4= Q) 2, AA7} Al 55 A o5& YeERY Y th

1, A5 19§ WA A 7] W NULLS BT T
0]7;\]-% 2 glojH A} F53YT}: obj.name (argl, arg2, ...).

PyObject * QA AGITHA Pyobject_CallMethodObjArgs () 7+ B WHE o ¢+ ol -2 34
AlL.

A 3.400 4 W7 : name>} format®] @] char *ol| X WA= 5 UTh

PyObject* PyObject_CallFunctionObjArgs (PyObject *callable, ...)
Return value: New reference. 7} 7N52] Pyobject * QA& Z ] E glo] W AA| callabled T3t}
AAH= NULLE Evh+= 7FH 59 v 7] W 2 Al g Yt

AEetd 35 2345 HEeta, A et o9 & LA A7) 3L NULLZ wHHy th
o] AL Thg ol W A I FFHFUTH callable (argl, arg2, ...).
PyObject* PyObject _ CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
Return value: New reference. 30| % AR obje] WA EE T Z&3 T} of 7] A WA E o] &L nameol| A 3}
o8 2 AN 2 ABT AT A A pyonject < AAE S AR NLLE Erbe
7h Fho] i W2 Al Y o
AEoe 52 A3HE Wi, A5 she o 9] & BN )T NULLS WG,
PyObject* PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
A7} glo] ol A A obje] WA =S TS T 0]7]4 WA= 0 5L nameo] A ko] B A
2 AFgYrh
335t 35 235 whEetal, Aol st o &) & A Al 7] AL NULLS wHHhu o)
o] 4 A el APIS] AR 7} ob Ik,
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A 3909 7}

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

S A A2 argz 3Fol W AR obje] HIMES TEF YT o714 WA E o] 52 namel A 3ol
A9 AA = AFPUTh

HEoE 5% 23S WESHa, A ohe o9 S YA 7] 3L NULLES HBF L Tk
o] B4 A 8l APIS) AR} obd Tk
WA 3.90f =7}

PyObject* PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kw-
names)

ZHE ol AA callableS Ezﬁ'l/lﬂ} OV A} = vectorcall func &F 5 Uth. callable©] W B =&
A A, callabled] A ZH AE] 2 F45 4 H TS ch

st T& AAE whebeta, Al st o 9 & LAY 7] A NULL& whehghy o)
o] G AlGHE APIS A¥7F obd Uk,
W2 3.9 F7L.
PyObject* PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwdict)

42 QA7 E 2 m2 B A A AT DAY kwdicr 2 ADD 719 S A2 callable S
FETUTh ags WAL 97 A LI

R R AEs s 22 ESI BAYC], AE VB oF FUITh mebd, o) @
olu] 7191 = AX2 AHg T EH7H A GA U7 AA W, 914 AAbol] B @ o] g
g,

o] g+ A st ArIe] dF7) oyt
WA 3.9 =7}

£ 3327
wl B A5 3] o

/\
T
o
=

PyObject* PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, PyOb-
Jject *kwnames)
A F o= 732 AFES] M EE T2 HAE o] 52 3o
th MlX =7t S &5 = A A= args[0] 017, args[ 1] A A 2= args vl
St o] 4] 91 A 2}7} Aol ok FHUTh nargsf = args[0]< E T3 9] 2
A Aoz HAE 4 9oy py VECTORCALL _ARGUMENTS_OFFSE
PyObject_ Vectorcall ()AAAE ALE 4 A5t}

W AL nameS. 2 A 5H Y
2 3 E2Y AAE YERE Y TH
AR FolH, args[0] Fel
ol il FYrth 7|HE AR}

AR Py TPFLAGS_METHOD _DESCRIPTOR 7]%5 0] Q2o , AA args ME] & QA= A=A e
A= AAE &

AT $& A2 whastal, A o9 S B A 713 NULLS WHeH o

o] B4 A e AP YR I} ob g Th

\‘
N
}01.
e
[t
e
H
il
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7.24 52 29 API

int PyCallable_Check (PyObject *0)
AA o7 FHE AR HEFUTE AAZF FHE o)A 1S, 218A ¢goW 0
T AT E U

filo
r]I,

73 LA ZE2EF

int PyNumber_Check (PyObject *0)
AA o7 At Z2EZS AFoHH 15 Whebstal, 29 A ko Al vyt o e A
= as]oy
A 38004 W1 07k A8 2 4 1 WEE o,

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 B3t A3}, A v Al NULLS WHEHSH
ol + 029 FE 3Tk

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. 019 A 02E i A7, Ao Al NULLS WHEHSHU T} o] A2 ghol# 33 4]
ol - o028} F5 YT

PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 33t A7, Ao Al NULLS WHEHsHU T} o] A2 glolH 13 4
ol * 029} &5

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 3 & F A5t A3, Ao A] NULLES ¥FEShUT) o] AL ulol A
EH4 ol & 029 55 TT

WA 3.5 =7}

PyObject* PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. Return the floor of ol divided by 02, or NULL on failure. This is the equivalent of
the Python expression o1 // o2.

<
0
o
pa )
rlo
i)
-
X
=S
r (
1>

PyObject* PyNumber_TrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. Return a reasonable approximation for the mathematical value of o/ divided by 02,
or NULL on failure. The return value is “approximate” because binary floating point numbers are approximate; it is
not possible to represent all real numbers in base two. This function can return a floating point value when passed
two integers. This is the equivalent of the Python expression o1 / o2.

PyObject* PyNumber_Remainder (PyObject *ol, PyObject *02)
Return value: New reference. o1& 022 Y= U X1}, A 9] A| NULLES 9HEHgHU T o] A2 glo] A 23 A
ol % o292t FFHUTH

PyObject* PyNumber_Divmod (P)Ob]ect *ol, PyObject *02)
Return value: New reference. Y7 & divmod () & ZZ 34 Al 2. A9 61 NULLS WHEHgHU o}, o] A&
o] A A divmod (ol, 02) TS5t}

PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. W7 &= pow () & IR A L. A3 sd NULLS W3y o} 0] AL
vlol X EH 4 pow (o1, 02, 03) }ET YU A71A 035 AHH YU 038 FA
glofl Py _Nones HEIAHAL (030 NULLS A Eod F5d wl ] A7) t‘“ﬁ Fuh.

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. 3-8 A] 02] 22| Zt(negation) <, A 3 A] NULLS Y183t} o] A2 ulolH

Z2F4 ot FEFUH
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PyObject* PyNumber_Positive (PyObject *0)
Return value: New reference. /3-8 A| 05, A3 A] NULLS WHEHgt
Yo,

PyObject* PyNumber_Absolute (PyObject *o)
Return value: New reference. 02] A Zkol L}, A3 A] NULLS WEEHgHU Th o] 212 p}o] % 23 4] abs (o)
o} 55 .

PyObject* PyNumber_Invert (PyObject *0)
Return value: New reference. 3-8 A 0] 8] E ¥FA (bitwise negation) <, A 3] A] NULLES WHaHg ). o] A&
Shol A EHA ~0%} EE G LTk

PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A o1& 02Wg 9% 02 A|ZE 3 A3}
o)A Tol W ERA o1 << 029 EEFHILL

PyObject* PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. /33 X 0l S 02W5 L E2Z2 0 2 A2 E 3 23S, A3 A] NULLS ¥F3HsHY
o} o] A2 ol 8 A o1 >> 029 ST

PyObject* PyNumber_And (PyObject *ol, PyObject *02)

°
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rlo
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=
o
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+
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Return value: New reference. 3-8 A 013} 022] “B] E ¥ =8| 57 (bitwise and)” <, A 3] A] NULLS ¥F3HgHy
th o] A& ol EHA o1 & 029 TS FYTCH

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. 33 Al 013} 029] “v] EH v €} & =2] & (bitwise exclusive or)” <, A 3 A]

NULLS WHghUth o] A2 slo] AW H A o1 ~ o029 55Ut

PyObject* PyNumber_Oxr (PyObject *ol, PyObject *02)
Return value: New reference. ’33 X 013} 022] “B] EH =] &} (bitwise or)”<, A 3] A] NULLS wWHEgh o}
AL sold HAL ol | 029 FE Lk

PyObject* PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 3 Ao}, A 9] A| NULLS 9HEHghU Tt o] A4k ol0] A Y34
A AL 2] | A (in-place) B F U T} o] A2 dto] W FF ol += 029 55Tt

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. 01| A 025 "l Ao}, A9 A| NULLS WHEHg U o). o] A2 o o] XA 5}
A 2] ol A (in-place) 3§ F U th 0] 21 Fho] W £ o1 —= 029 F5FTh

PyObject* PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 01T} 025 33F A3}, A3 A| NULLS WSS T}, o] A AL ol 0] 2|43
A AZFe] ol Al (in-place) 53 F U th o] AL o]l 7 o1 *= 028 FFIYTH

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 8§ & A5 A7, Ao Al NULLES ¥R T} o] A4F2 0] 9]
21 A s A A2 ol Al (in-place) =B H Ut ] AL 3Fol W £ 01 @= 028 FFHh

B A 3.50] &7}

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 01 022 Y= 4-8+4 & 2 o] (floor) U, A3 A| NULLES ¥FSHgHU T}, o] A4
£ 01 A A5 A A2 ol Al (in-place) £ A T o] AL o8 B o1 //= 029 F5FTh

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. Return a reasonable approximation for the mathematical value of o/ divided by 02,
or NULL on failure. The return value is “approximate” because binary floating point numbers are approximate; it is
not possible to represent all real numbers in base two. This function can return a floating point value when passed
two integers. The operation is done in-place when ol supports it. This is the equivalent of the Python statement
ol /= o2.
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PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. 0l1-& 022 Y U A}, A3 Al NULLS WFEHgHU T} o] o
3kl A 2] o) A (in-place) 5 B LI TF. o] A& shol M B o1 %= 029} SEFHLIT.

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. W7 & pow () & FZ 314 /\] Q. Aty NULL% ulL3}st
2 ol°] A1 A3t A 2] ol A (in-place) 538 W’/P o] AL 03 7} Py_Noned uf 3}o] A
028}, 28 A ko™ pow (o1, 02, 03)2 AlAte] WY A} FFFch 03E A8k
Py_None& X‘ﬂ%o]—/;j A2 (039 NULLS Aald 22 g w2 AA A7) g sy o).

PyObject* PyNumber_InPlaceLshift (P}Ob/ect *ol, PyObject *02)
Return value: New reference. 3-8 A 012 0205 Q&0 7 A ZE 3 A3}E, A3 A NULLS W o}
o] A4k ol0] A A3t Zﬂx}ﬂ N A (in-place) 52§ B YT o] 2L Tho] W &7 ol <<= 029 FFH
.

PyObject* PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
Return value: New reference. /35 A 012 02WHE L E&0 7 A3

A2 ol0] XY

} AE, A /\l NULLZ W33}

[kl
£ i
o
rlo
k=)
o
%
r{u

Utk o] A4E2 ol 0] A 5 A <e] ol A (in-place) = B A U g o1 >o 029}
T @Yt

PyObject* PyNumber_InPlaceAnd (PyObject *ol, P)‘Object *02)
Return value: New reference. /3-8 Al 013} 022] “H|EWY =257 (b1tW1se and)’<, A 3] A] NULLE 93+
t}. o] A4k ol o] A A8t A AL ol A (in-place) 5 E%‘Jlﬂr. o] AL oM £ ol &= 029 FTYH

Y.

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value New reference. 3-8 Al 01T} 022] “B]| E X A €} & 1= 2] & (bitwise exclusive or)”, A 3] A]
NULLE HF&3h ). o] Ak 01°] 2 datd A 2] 01]*1 (in-place) 5~ F U th. o] A& ol A 7 ol
~= o289t TS PUTH

PyObject* PyNumber__InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. *35 A] 013} 022] “B] E X =] & (bitwise or)” =, A 1) /\] NULLE vl3}at] o}
o] A4k o10] A A8t Al A 2] ol A (in-place) T FH Ut o] AL sto] M £ ol = 029 55 FH
e,

PyObject* PyNumber_Long (PyObject *0)
Return value: New reference. /3-8 X B4 A2 H3EH 0Z, A9 A NULLES ¥FSghu o} o] A& glo]
EHA int ( g}gcah/]p}

PyObject* PyNumber_Float (PyObject *o)
Return value: New reference. ’35- A float 21| 2 H3H 0Z, A3 A] NULL
#9424 float (o) 255 U“%‘i‘r

PyObject* PyNumber_Index (PyObject *0)
Return value: New reference. 33 A 3ol int2 HEH 05, A3 A NULLE WU A s A
TypeError o & 7} 2 gy th

PyObject* PyNumber_ToBase (P)Object *n, int base)
Return value: New reference. 35 n< A base;-_ ALl A WS s BXE LS wska Ut} base QA= 2,
8,10 Tt 165 Shpolof GUTE 2% 2,8 B 169] 49, Wahd 4G L 1 0b7, 100" EE 10x 9]
A% EAA7Y 247} ol R4 U T no] ko] A int7k obU W, WA Pyiumber Index ()2 A U

Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Returns o converted toa Py_ ssize_t value if o can be interpreted as an integer. If the call fails, an exception is
raised and —1 is returned.

mlo

HEEHU T o] 22 Tho] A

If o can be converted to a Python int but the attempt to convert to a Py_ssize_t value would raise an
OverflowError, then the exc argument is the type of exception that will be raised (usually IndexError or
OverflowError). If excis NULL, then the exception is cleared and the value is clipped to PY_SSIZE_T_MIN
for a negative integer or PY_SSIZE_T_MAX for a positive integer.
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int PyIndex_Check (PyObject *0)
Returns 1 if o is an index integer (has the nb_index slot of the tp_as_number structure filled in), and 0
otherwise. This function always succeeds.

74 AFAAXA=Z2EF

int PySequence_Check (PyObject *0)
Return 1 if the object provides the sequence protocol, and O otherwise. Note that it returns 1 for Python classes
witha __getitem__ () method, unless they are dict subclasses, since in general it is impossible to determine
what type of keys the class supports. This function always succeeds.

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *o)
BF A A2 00 AA| 5 W3S, Aot -15 WEERU T o] 212 Theo] W £ # A len (o) &
S5
o O

PyObject* PySequence Concat (PyObject *ol, P) Object *02)

AL sol 4l A4 ol + 029 F 5Lk

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. A\| A2~ B A 05 count ¥ WHE3F AT}E widst A, Ao A NULLS WHEHSH
Ut o 22 shol A E@A o * count I F 5 Tk

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A| 012} 022] o] o] E o] 7| & HF&5}al, A 9
A 017} A A8 ZﬂX}E] N A (in-place) 533 F U th. o] 212 ho] W £3

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. N2~ AR 05 count H ‘ﬂ'%ﬂ' AE Hk3ksl AU, A9 A] NULL-S WHEHEH
Utk o 442 o7} A A5k A 22| ol A (in-place) FBH U Th o] AL To] W EAA 0 *~ count 9
T U

PyObject* PySequence_Get Item (PyObject *o, Py_ssize_t i)
Return value New reference. 0] i HA| 2 4 Z Wk3tel A, A3 sH NULLS BH83H T} o] AL shol A
BE4 o119 BT

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference. N A2~ DA 098] i1} i2 Abolo] £8lol2~E widstA Y, A 93 NULLS
RSk T o] AL shol M EAA o[11:12) 9 FEFUT

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
AR vE o2 i HA 240 hY Tt Asfjstd o9 & YA 7]AL -15 A
HEEU T o] A2 Shol EH o[1] = v FTHULE o] e vil e x2S FAA s Tth

If vis NULL, the element is deleted, but this feature is deprecated in favour of using Py Sequence_DelIltem().

int PySequence_DelItem (PyObject *o, Py_ssize_t i)
o AA i WA S 4E AATY At -15 WAFUTE o] A2 Fold £ del o[i]1%FF
.

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)
Al AR vE Al B AR 09] il o A i2 Abo] o] ol o th Yyt o] A2 sho] W F - o[11:12]
- vo} 55 v,

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
A2 AA o8] il o] A i2 Aol o] Eehol 2E AAFU T AT shd 1 W Th o] AL Fol 2
73 del olil:i2]18F5 YTl
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Py_ssize_ ZPySequence Count (PyObject *o, PyObject *value)
0l = value®| & W2 UTE F, 0 [key] == valued WEHdtE keyd] 5 WhHgHU . Aot
= ; ul 3} 5 1‘4—_ o] AL zulo] ¥ EH A o.count (value) & 553}
int PySequence_Contains (PyObject *o, PyObject *value)
ool value7} A=A FAFYTE 09 F5 F 7t valuest 2 o™ 15 1t
sy ok ol 2] Al -1 WY T O] A= JJrOM‘i #¥A value in o2}
Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
oli] == valued W53kt 3 WA} old 2 8 W o o2 Al -12 WBFLTh o AL shol
Ed4 o.index (value) & 553t

PyObject* PySequence_List (PyObject *0)

Return value: New reference. A| A2~} o] Bl & & 09} Z-2 U &2 71 A 2|2 E A& ¥l3st A, Ao std
NULL= ¥HEHUTh dh3te gl 2B 2R o' BAgg Ut o] A2 sto] A 38 4] 1ist (o) 9

U
PyObject* PySequence_Tuple (PyObject *o)

Return value: New reference. N A2 o|E B & 09} Z-2 Y &S 713 5= AA & 9135 A U, Aostd
NULL< ‘?}3?}7%‘4‘3} o7t FEOIW, MEE Fx7 e 1, 282 o FEo| A Yo r

oS o] U}, o] AL 40]4@4@44 tuple (o) & 5 FUth

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. A] A2~ | H # 8 0E T2 PySequence Fast* A Q 3hof| A AF&8F 2= Q)
= AA =2 g ch AA 7 A A2 o] H g o] ol mS HA| A HAER /\]-—QL?T]-O% TypeError
£ AN Yyt A3 A NorLg e o,

PySequence_Fast* &4+ 07} PyTupleObject Y PyListObjectelal 7FA 3Ll 02 HlolE R =
ol 2% 9A 2517 0] ol oA o) % A%

CPython 7@ M| AFF L2, o7} o] o] AJd 2 B2 E W, Whebg Ytk

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *o)
Returns the length of o, assuming that o was returned by PySequence_Fast () and that o is not NULL. The
size can also be retrieved by calling PySequence_Size () ono,but PySequence_Fast_GET_SIZE () is
faster because it can assume o is a list or tuple.

PyObject* PySequence_Fast_GET__ITEM (PyObject *o, Py_ssize_t i)
Return value: Borrowed reference. 0] i A & A5 ¥k33l=4), 07} PySequence_ Fast () ol &3l ¥k3k
= 931, o7k NULLO] ok, i7} A Wl Qlekar 7 eyt

PyObject** PySequence_Fast_ITEMS (PyObject *o)
PyObject 3£ Q18] 9] S wj A& WU o7} PySequence Fast () ol ]3] ¥k 141, 07} NULL
o obuet gt ot
BB 7|7 AAEW, AT o] 5 i dS AT 5 2ol T A 2. mEbA], Al F 27}
SPEREEE EEREE R E E R E RS ST

et

PyObject* PySequence_ITEM (PyObject *o, Py_ssize li)
Return value: New reference. 02 i A A Q425 WEsA Y, A9sd NnUvLLS WHE ?JHH—
PySequence_GetItem ()2 W& 3 4] o] 2 gk, ool EH 3l PySequence _Check () 7} 21 A AA}FSHA
k71, &4 QU A E X A GHA] o]-AL,]q__

LEol=]
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75 jd =2 EE

PyObject_GetItem(),PyObject_SetItem() & PyObject_Delltem ()T TZRI}HAL.

int PyMapping_Check (PyObject *0)
Return 1 if the object provides the mapping protocol or supports slicing, and 0 otherwise. Note that it returns 1
for Python classes with a __getitem__ () method, since in general it is impossible to determine what type of
keys the class supports. This function always succeeds.

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
43 N AR 09 7] 48 MAFIL, AT HE -1 NBFUTE o] & Fol 8 BB len (o) % 55
U,

PyObject* PyMapping_ GetItemString (PyObject *o, const char *key)
Return value: New reference. &AL keyol] &l &3t= 09 2 41} A9 A] NULLS Wt} o] &= mjo] Al
EdA olkeyld F55T UL} Pyobject_GetItem ()T FAZIFHAIL

i)

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
AA 0N A EAFL keyE 7L voll i3 @t Afistd -1& HPE‘J“/I th o] AL vfo] W £ o[key] =
vt E5FUT Pyobject_SetTtem() & ZEFAAIL. o] G5l tldt F2E 24 F5UTh

int PyMapping_DelItem (PyObject *o, PyObject *key)
A7) 0ol A A keyoll e o)L A AU AsjoiE -1 BB
olkey] 8} -ES UL A2 pPyobject_Delltem ()2 B YUY

int PyMapping_DelItemString (PyObject *o, const char *key)

7“11] ool Al EALD keyoll th 5t w8 & Al A th Asfstd -1& R T o] A2 3ho]d £ del
olkey] 9 S5 gL

int PyMapping_HasKey (PyObject *o, PyObject *key)
w35 Ao key 7 7h 10T 12 WEEHRLaL, 1A 9hoW 02 WHEH T ol Fhol Wl BB A key in
ot FEHUL o] e FF AT
__getitem_ () MINEE &%= T LA o9+ JA D ot o8] s de
2 YAl PyObject_GetItem ()< AFESHAAI L.

v
o
pas
rlo
i)
o
¥
Sl
o
Q.
0]

H

int PyMapping_HasKeyString (PyObject *o, const char *key)
w133 A Aol key 717 0 W 1 WkBSET, 18A 9F0 W 0% W o). ol St W EHA key in
o8t ==t} o] 3t A A 33 )

E TS0 YA BAE AAE wEv B3 sk o9 = AlE o {2
S8 YAl PyMapping GetItemString ()& AFESHE Al L.

__getitem_ () WA=
AN L. oy Ry & uk

PyObject* PyMapping_Keys (PyObject *0)
Return value: New reference. /33518, AR 0] 7] 2| 2~E

WA 3TNA A ol ol 4t FAEY RES BBAEY

PyObject* PyMapping_Values (PyObject *o)
Return value: New reference. ’33-3F8, A A 02 3k 8l

WA3TNA A o Aol vt B A=Y RES NBYE

PyObject* PyMapping_Items (PyObject *0)
Return value: New reference A F5Hd, A A 0°ﬂ A= g5 g
e 285t BEQ Ut} A3 s, nunL whakahy o).
£

WA 3704 HA: o)A = 47 I AEL B2

R

ofl
h~1
}ﬂ
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7.6 o|E|HolE] ZE2REF

E BEEEEEREE R e e Eas

int PyIter_ Check (PyObject *0)
A o7} olEH ol B] 2R EFS AW & EHFUL o] e FF AU

PyObject* PyIter_Next (PyObject *0)
Return value: New reference. ©]E] & o] A ool A thx Ft2 REFUth AA = o] g & o] o of T}
(O] AZ Fete A2 TEA HAPUThH. G2 ghol flod, A&7t A= A -2 AEl 2 NULL=
TR oL 35S 774‘41 =5 °ﬂ‘jﬂ7]' HMg"ﬂ"ﬂ NULLEZ ‘?l’%]"]'ﬂ o e & ﬁ‘?—l’@‘% o}

PyObject *iterator = PyObject_GetIter (obj);
PyObject *item;

if (iterator == NULL) {
/* propagate error */

}

while ((item = PyIter_Next (iterator))) {
/* do something with item */

/* release reference when done */
Py _DECREF (item) ;
}

Py_DECREF (iterator);

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

}

7.7 ¥ =2 & F

shol Aol A AL 5 g oW AR & SHE v e W v of tha A 28 @ Th o8 @ A
o = 1174 bytes St bytearray, 181l array.array 2-& 43 239 o] LIHUTH A47} ehol 1]
G5 olmA AelL) A AT B B £ e AN BE 49 5 ALt

oo % B 247 159 o)) 7} YA, (oFhE) 2 v e v 3o o)) A= FEY S TR
o). o @ Aol At F7F A glol A7 Wafol A 25 Aol whg A ok

ol e C £z M N3] m2 e AR o)l @ /)5S AFFUT ol ZREZo|E T 44 ZHo]
PESIEE
$ A 2ol Fol W el ol 208 W d & i, 2 o) A s B0 e

4 QA FUth o] AEF oAk B H A LA BoA AEEyrh

« 2HAS °1]/\1L,7—’.‘11191 YA st H ol H ol th @t 2 A B & A7) A3l of 2 7hA] e A 5 U
Ut (& S0l MiA= w7 H).

bytes El—bytearraygr e st AA = SHE I E vlolE XNg Ao g &3t thE JEE
7yt o & §9,array.arrayd] &3] =&5 = 24+ HE H]-o] Zrol = £ 9l
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53 Qo) uho]=
v ol T et 97
A7k e gy,
I =S g

T e EE AAE L 7152 5 A5 Uth write () 7 AEH A A 2
20 I Q3R W readinto () & 22 TFE WA == AL Y& 27

1o 12 S il

L

£ AN 7219 A7 AE WH S AH A0 HEAAL AR
w3 QB | o] 2 0] 2uAH7L th Ak AA o el ¥ & d= B elle F 7HA7F st
2 PyObject_GetBuffer ()& E&t};

fifo
-7
rlu
2
)
rE
=

ki

o
fol
Y

*,wr e s* @A FE F SHUE AME Y] PyArg ParseTuple () (2 21 FA| 5 s

td
qn
R
7
N
N
n)
rlr
il
ko
=)
X,
5§
|o
g
g
g
o
o
)\h
)\h
D
h
)
0]
—
0]
Q
n
D
il
fof
e
S
o
9
%
<
=
d
o,
X
o
X,
O
L‘_/
|o
g

2 Re)
o
) 59k 22 Thepst BAIZL B £ gl

rr
i
Z

i—‘ﬂ
W
rlr
a0
4y
o,
z
&L
b S it o

= 3 ")t ThE AR|9) vhol Vel Ho]E & sto i =2
o% FEIUTh e, b 9t (erocopy) 2ol HAUZ O ST 5 dFUTh B
Qele] vl ol B2 sho] M Lz 1) uo] A o5 AA wE T

SR+ gom, 2o AA el nefe 2 Ak 7] Aol 22517

4% 913, o B8 Q1 ¥ =] (in-memory) B4 0.2 239 Ho| 8 & ALt o 488 7= 9

PROK:

o
>
=2
[-u U )]1
)
dy oot g
rlr o &

4z
Mo
o
n)
o
o
ot
i)
i
S
z
_‘Y:Ll‘
rlr
v
S
@)
&
(N
D
Q
o
1]
ro,
o
N
ey
°
fo p
ok T T
_ﬂ:f ro{: Kl
L £ e

+ o
B o) QRehA] BE R BAY 5 A WEE A Ak de 7k 2
= o}

3|

A| & 3F+= (exporting) A A S ZHA
PyObject_GetBuffer ()& FZ A L.

Py _buffer

void *buf
v 5 P o o3 7]
o4 ey &
e E59] 2
A< Mg A, e vz B2
void *obj
A& 3}+= (exporting) 21 A o] th ok A FHZ. 2= AU A7} 473141, PyBuffer Release ()
o8] Ao = s NULLE A H YT o] =& EF C-APL §49] w8 g3} 553U

E43 AL =2, PyMemoryView_FromBuffer () PyBuffer FillInfo()E MR A A
(temporary) ¥ # 8] 7, o] =+ NULLY YT AREH o=, AlF 5= (exporting) 2 A= ©] A
A AH&EA] ghotof gt

Py_ssize_t 1len
product (shape) * itemsize. AL g AL, s R E
Qo] 49, A% BAOE BAATHA £eld 7247 2 2 Dol d

((char *)buf) [0] ©lA] ((char *)buf) [len-1] HL 2 A
HJog M7t gRE Ffot FEF YUY tiREE oy 8 F
PyBUF_WRITABLE$I YT}

A& A} (exporter) & S}
ridesg A& Fhol

o iy
o i
b 1l
(=
L 2
N —lI‘J
by
S
30 N
Ty 1o
T3
o N
M rr

Kl
[t g'g
=
o 'y
s
o rlo

~

o}
A%y S BYse
€ PyBUF_SIMPLE &

]
a1
X

-

int readonly
W37} 917] A4AA S el BA QUL o] D= pyaur WRITABLE S92 A 0] F

gk,
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Py_ssize_t itemsize
gGd 249 &2 F7](8lo]E) YUt NULLe] old format kol €€ 9 struct.calcsize ()
# Zsych
ZQ 38t o9 2027} PyBUF_FORMAT Z#]1 glo] & L A3, format-& NULLE A AT
A%, i temsizet 93 A7 WA e 24U Th
shape©] 942 ™, product (shape) * itemsize == len ¥ X7} A% A H3IA 48 A=
itemsized AHESto] M3 E AT = I UTH
PyBUF_SIMPLE ©| Y PyBUF_WRITABLE S 39 A3} Z shape©] NULL©o| W, AH A=
itemsizeSs FA3}A itemsize == 1E 7}A 3 oF g th

const char *format
T 2o YRS APt struct BE AEY EHY NUL 28 EAY. o] Ao NULLO| H,
"BN(RE gl Hhol £) & A U Tk
o] X &= pPyBUF_FORMAT Z#| 1 & AlojF Ut

int ndim
H 22 7bn 2 Bl €2 Vet = A 5. 009, bure 2Z e YE = 9 g5
ZAYrtt. o] A%, shape, strides W suboffset s+ WFEA] NULL o] o of g4t}
"] 3 & pyBUF_MAX_NDIME Xt A $2 64 2 A s+t Al FAt= o] A 3He E55) oF 34,
ChAHe ¥ 9 &) 48] A}= PyBUF_MAX_NDIM A 7hA] A 2] & o= 9lof of .

Py_ssize_t *shape
n-AHA ldE W29 RS e = 29 ndim®] Py_ssize t 8] Q. shape[0] * ... *
shape [ndim-1] * itemsize+ lend} Zro}of gt}

7}e

tjo

RO ZEE shape[n] >= 0& AP Yt} shape[n] == 0¢ F$
O AT AR E B S BESHAL.

shape Wi -2 2n| 2Fol| Al ¢17] A& Th

Py_ssize_t *strides
7 QM A £4E AR 7] 98] AUE vl E 58 AT D] ndim®] Py_ssize t
w <.

23l 3217}

e

23

rlr
[

sEZolE ghe 9019 44 £ dSUTh AR wdY F9, AEGo|EE HE Frol A,
4 A strides(n] <= 091 42 AT 5 dofok Fuith AAT HEL Bia HIL

RS A L.
strides W @& 1] 2o A] €17] 1§ e,

Py_ssize_t *suboffsets
Zo] ndim®] Py_ssize_t B] Q. suboffsets[n] >=
OlEjo] L A B 2 = Al Zh-& o # % (de-referencing) & 7+ Z <l &
=9 AB e =AM 712 X (de-referencing) 7} Y 5} A] oFofof T

void *internal
o] Z1-& Al| & 5F+= (exporting) 2 A)| of] o] 3] W74 o 2 AR&-H Ut ol & 591, ©] A2 A& A (exporter)
7t A2 A M-’ 4= 9o, W 7} S A 2 uf shape, strides E suboffsets vl & - 3l Al 3l oF
st=Aol ek e 18 A sk dl AR Uth &¥] A7) o] ghZ WA A= YT
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772 3 A 79

W= )7l Pyobject_GetBuffer ()5 53l A& 3= (exporting) A2 W R4S BUA A5t 9
29 =g & 2 Ego] A TUE F JonZ, AN AT 5 Y= FAES I F3-E XA
A3l flags AAFHE A& T

BRE Py buffer 2=+ 84 539 93] Z& 3R] &4A el H YTt

T2 =+ flags®] &S BA 9k 4 EukE o2 AP Aok FUth: obj, buf, len, itemsize, ndim.

readonly, format

PyBUF_ WRITABLE
readonly BEF Alojguth. AR W, A5 A= REEA] 27] 7h5 3 W9 & Al &8t
A B ok ST 184 how, ATAE 97 A8 WA 27] b MR E AT
T AW, BE ARl disl ddd& A8l oF gt
PyBUF_FORMAT
format AEE AloJFUth A, o] A= SwtaA A goF Futh 134 FoH,
ol A=+ H&E/\l NULL ©]o{oF gtk

PyBUF_WRITABLEL Th& A Mo RE ;aﬁj?}l % —’F d5Yth PyBUF_SIMPLES] 002 Ao rZ,
PyBUF_WRITABLE-> 5 H ¥ S| 182 AHEE o] 23t 227] 7hsst vis & 8 & 4 sy th
PyBUF_FORMAT-& PyBUF_SIMPLE= A& 3 9]¢ L1942 4~ 9155 U th PyBUF_SIMPLE-Z o] 0] & 4]
B(ES §l vhol =) & o mlgh .

shape, strides, suboffsets

WEe Y re T 2 o) 2 BAE Bt SAR HGHYTh 24 2o 2 1 okeel 9t
E

SEEEEEY

23 shape | strides | suboffsets
yes yes R A

PyBUF_INDIRECT

PyBUF_STRIDES yes yes NULL

PyBUF_ND yes NULL | NULL

PyBUF_SIMPLE NULL | NULL | NULL
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U IXTESRASAHS YAZHOZ 3 HT = e, 2B JRE X837 = 28R4 7= Fyh
Eglol= RV glod, &= C-d&olofok Yth.
2% shape | strides | suboffsets | <4
PyBUF_C_CONTIGUOUS yes yes NULL C
PyBUF_F_CONTIGUOUS yes yes NULL F
C -
PyBUF_ANY CONTIGUOUS yes yes NULL CE=F
PyBUF_ND yes NULL | NULL C

S aye & Ao Foha 2ol o3 a3 B PUh N, WA REBLS A% AT
d Ze)z AlTgych

O ol A Us AHA @ d548 dedn. auAs d548 2957 A4
PyBuffer_IsContiguous ()5 &3 oF &t}

83 shape | strides | suboffsets | <4 | readonly | format
PyBUF_FULL yes yes 485t | U 0 yes
PyBUF_FULL_RO yes yes f5d | U TEEOD | yes
PyBUF_RECORDS yes yes NULL U 0 yes
PyBUF_RECORDS_RO yes yes NULL U 1EE=0 | yes
PyBUF_STRIDED yes yes NULL U 0 NULL
PyBUF_STRIDED_RO yes yes NULL U 1EE0 [ NULL
PyBUF_CONTIG yes NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes | NULL | NULL C IEE0 [ NULL
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7.7.3 Ezsn]g
NumPy-~€}2l: shape 3} strides

NumPy 2~ E} vl o] :=28]& 2= itemsize, ndim, shape W strides® 2] Yth

ndim == 00|, bur7} 7} 7| = W28 Y X7} itemsize 37|19 A= S AH ULt o] AL, shape
I} stridest BE5F NULLYYtTh

strides7F NULLO|WH, @2 EF n-2 CujE 2 s gtk 2897 ¢k o™, &An[AE= o33} 2ol n-

ah91 ) ol & 4] 23] of 3] o

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

AIA AFSsol, ot A MR el B5 o) BE HAE 2L 5 AT AFHexporen &
oz Moo REAS A T 5 Atk

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

PIL-~€}Y: shape, strides X suboffsets

%%%%ﬂﬂiPEAﬂ“ﬂdﬂ—ﬂﬂAqn#+eﬂﬁ+ﬂﬁﬂﬂﬂ%dL4®3ﬂ£@%¢
AsUth g 50, Eut3-2Ar Culld char v[2][2] [3]&=2709 2-2rd s & ﬂﬂﬂ‘zﬂAEQH
ﬂ%ﬁ%?i%%ﬂﬂer(wmn[M[]wmﬁmEaﬂﬁol iﬂHLMﬁAM BB
dul= E 4 e, Wz o= A oAy uixE 5 e F WY char x[2 Wi Z Zhel g Ut

W%%Nmmoquam%ﬂwmﬁmﬂ%%meﬂ%ﬂ@éﬂﬂﬂﬂ%NiWhW&ﬂ&iﬂW}
EAEHE et gAYt

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

(TS ST Ao AZ)
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(o] A sl o] A A M A%)

char *pointer = (char*)buf;
int i;
for (i = 0; 1 < ndim; i++) |

pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = *((char**)pointer) + suboffsets[i];
}
3

return (void*)pointer;

7.7.4 W3 Y g

int PyObject_CheckBuffer (P}Object *obyj)

obj7k W3 Qe o] 28 A AW 12 WM, 1A ow 0 WHFUTL 10] vz ),
Pyobject_Getmutfer ()7FABE Aolehn WASA L ek o] Gt B4 AE T

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
flagsoll 21788 =2 views A+ exporterol| Al 8742 H¥Yth Zﬂ*x}(eXporter) 7 323 13 9
HEE AFS 4 9vhd, PyExe_BufferErrorE 4271, view->0bjE NULLE ‘:.ﬂ stal, -1
§kgka] of g o,
AF5HE, viewE 911, view—>0b3E exportero] T3t A Fx 2 AAHS I, 02 &Y 23S
o AF 2 2o @ A= A A H (chained) B3 FFAH2] A%, view->0bj= exporter TAl o] A=
FxE g AdsUd 3 AA F2AE HAL).
PyObject_GetBuffer ()] ta AF yBuffer._ Release ()ol tj3t &
2 74

A9l &L
o] 2 o] o} 3]}, malloc()ﬁrfree()sﬂr% }?;;qu} w2t A, A8 27 ¥

PyBuffer_Release ()& &3] 3t ¥H T =3 oF gy

o)

void PyBuffer_ Release (Py_buffer *view)
W 5 views S A St view—>objoll et Fx S145 oAU W H 7L B AHEH A 2 o, o]
F42 e TEaoF gk 219A o

A<
= =)
PyObject_GetBuffer ()& &3l @A &2 WHFH o o] §+E SE3t= 22 AH YU

Py_ssize_t PyBuffer_ SizeFromFormat (const char *format)
format o] GA| = itemsized WIS U T o 2] 7} A SHE, 9 & WA A 7] 1 -1 vhEghy o)

B A 3.9 F7}.

int PyBuffer_IsContiguous (Py_buffer *view, char order)
viewZ o] € W2 2] 7} C 2l (order7} 'C) ol U X EZT 2B (order7} 'F') A5 ] AU E = s
(order7} 'A")H 12 kg Th 2P X ¢Fow 02 uk3 E\JD} olgrEF 22

void* PyBuffer_GetPointer (Py_buffer *view, Py_ssize_t *indices)
—.—01 A view WF 9] indices7} 7} 7] = W2 28] 99 S 71A 3 Ut indicesE view—>ndim Q1€ A 2] uj

< 7hel Aok gy th

int PyBuf fer_FromContiguous (Py_bu_ﬁer *view, void *buf, Py_ssize_t len, char fort)
buf ol R+ AE5H len Bl EE viewZ BAFUTE forts 'C' B 'F'(C 2EY B X ET AE Y
S Q5 Aot AF e 0o ke I, o2l 7} )08 ~1o] whakg Yo,

int PyBuffer_ToContiguous (void *buf, Py_buffer *src, Py_ssize_t len, char order)
srcoll Q= len BFO|EE bufol] A5 ﬁﬁjii BALS Ut order= 'C' 2= 'F' = 'A'(C 2~ Y
ErZER AR M EEE F Y 5 dFUth 439 00) W 3, o 7 9o -10]
wheh U o).

0%
oX r
oH
%
i
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o] &4 = Jen = sre->leno] H A 3 g T}

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

char order)
strides W] B2 012 2 4 Hpo] E 529} 220} 1 shape © 2 A1 (order7} 'C' W C 2EFY, order7} 'F
W 2EZ ) ujdo] ulo]E AE O EE A& Th

int PyBuffer FillInfo (Py buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly,
int flags)

readonly®)] W} 22 7] 7154 o] A len 37 9) buf & =% 8}2] = A5 A (exporter) o] T3t ¥ £ 4L
A UL buf= B3 gl ulo| o] ABAZ 8 A H Ut
flags A= 23§38 JepdUth o] d5E buf 7 7] AL 8 A RS I PyBUF_WRITABLEO]
flagsoll A= o] YA ko, F4 Z& 17 A A 3= 2 viewE A5 Y Th
B E5 Y, view->0bi B exporrercl] T Al FxE ARSI, 02 NBFUTL T1IA gow,
PyExc_BufferErrors U077, view->0bjE NULLE A A3 t}S -1 v3g ).
o] 347} getbufferproc®] K2 A& W, exporter 7} A| F- 3= (exporting) A A £ A A = o] oF B}, flags
£ 5AE A G A2 ALE ook ghth 18 A) ek oW exporter7F NULLO] o] oF L Th,

78 YoMy ZREE

H A 3.0%E 7 A

o St Fhol 4 201 4] “Yh W ZREE” APL A%
EARA FAW2x TE o] 42 YA FES FLEL U3 =BT

,_<
©

3G A= o)l Z2EZO U=
LY 22 EZE SR

w2 A, PyObject_GetBuffer ()(BEE y* Y w* & = PyArg ParseTuple () A |2
) T=oko] WA e M3 JE 7PA L, W JFEMAE o QS wf pyBuffer Release ()&
TEehE o] F5UTh
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
A7)0 H o= ALY S A 97 A8 vEe 9ol thek EAH S N Th ol AR T
AIZHE F2 W3 A o] 25 A Al of Ut AF38HH, 0= RIS, bufferE W 2] 92 =2
A BEAL, buffer_len< W3 Zol = AAd Ut o2 Aldll, -1& ®WFghelal, TypeErrors A4 Y th
int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Qole] Hole e EF 3L 97 A8 vRe) Ao th3t £AHE BHGYCh ofj AR ©
HE ¢}7] 7 W3 A solaE AP of Futh. AFotd, 0= WAL, bufferS M ] 9

U \Q

int PyObject_CheckReadBuffer (PyObject *0)
o7t I ATRE 917) b5 3] sl A g A S 12 NEFUTE 2HA oW, 08 wHEF
Utk o g4 4 AF U

ol e HAE ZHAL A At 1L &, s S S E8ke T TASE ol AAH
FAFFHAI L. o] HuE o U4l PyObject_GetBuffer () S ARSI Al L.

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
27] b v 2] 2ol i 2 A& AT U obj QA= DL AIHE, FAF W 3 AE | o]~
S Adsli ok FUth AF s, 02 REASAL, buffers W Bl $] 2 2 A A SHAL, buffer_lens W3 Dol =
AUt ol Alell, 12 WEHstal, TypeErrors A gt
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CHAPTER 8

7 AA A

1 A Fol A ALFUch 2E0A 25H J AAE ALst= AL
Utk ol 2 ;oA AAE A= 202 FS 7HH A A ogud, |
T o gt & Eof, AA 7 gAYl A EAete ™, pyDict Check () & AFE3H4
N AA o] “SHAY FAAE JAFUTh

A: o FAA AP Fie AL A B 29 2 DAL e TEE AT A
S151A] ohguith NULLE AR W el o 5|2 9ol el Qe z el o]

8.1 7] A
o] Aol A= shol A & AA St 42 E A Noneol Hh3) A FU T

8.1.1 & 7

PyTypeObject
WAE & 7|sske dl AR = Al C A
PyTypeObject PyType_Type
o] AL @ AA Y F AA AU Fold AFE typedt 2L AA AU
int PyType_Check (PyObject *0)
A3 07 29 AR A A Wl A2 WLE Teho] F AA W 0] obd G WHII T HE

2E F9 0 WA, o] FLE TSI
inthType_CheckExact(fﬁObkctﬁﬂ
A3 07} 3 A o A W, £2Y AR A1 Fo] ohl W 00] obdl ghS WEFI T THE BE 902

WA o] Bt T4 AE T
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unsigned int PyType_ClearCache ()
Wi 23] AXNE As Uk dAe WA Bj 25 Bkt

unsigned long PyType_GetFlags (PyTypeObject* type)
tped) tp Flags WHE MERU T o Y4 32 Py LIMITED_APISE 37 A-8317) 913 AU o)
AE Zef 2 v Es ghol A w2 Tholl b AN AR BAHA, tp flags AA o th3E AA| 2=
A2 APL QR 7} oby e,

¥ A 3.20] =7}
HZA 34004 A7 932 o]A long©] o}y 2t unsigned longYd YTl

void PyType_Modified (PyTypeObject *type)
B 270 BE AR Fol Ul R G4 AN E FEE FUTh B ol ER REV Wl s e AE
’“Eoi—r%ﬂ Fole ol FE EEOHOF?;MD}.

int PyType_HasFeature (PyTypeObject *o, int feature)
B AR 07} 715 feamre® AR S 00] obd hE NBAFUT § /15 BY W= Sehaw BAY

Y.

int PyType_IS_GC (PyTypeObject *o)
3 AN wB A2 B ALS 2RI Jow FL ABFULG o)L P Feh
Py TPFLAGS_HAVE_GCES ZAAFSHU T}

int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
a7} bS] A2 oW 2 W ok,

o] St AA B ok AAgE Ut &, subclasscheck_ () 7} boll O8] TE= ] 55U
issubclass () 7k aste 239 22 HARS st 9 Pyobject_IsSubclass ()5 ZEFNAL

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
Return value New reference. 8 A9 tp_alloc E€x<S AT 4t A gl 7]. ol 7|2 e &
H A Y=L AFE5E] A ?_]/_\?]_/_\E dgsly B E q]ﬁ—% NULLZ %73} o}

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. & ZAAS] tp_new €52 Y3t Aut A E]7]. o] tp_alloc & AFED

o] A 1 AEAE W=}

int PyType_Ready (PyTypeObject *type)
B AAE Rl g Ut 27132 G5t H 2E § AA o thsf o] Uﬂ/ﬂE% T=soF gt o]
Bt P9 W02 Zeh ol A A5E 22 FAFULE 43 A 08 W8

o 9] = A A3 )

-

H
fo
S il
>
iR
o
rE
rit
B

ZF31: If some of the base classes implements the GC protocol and the provided type does not include the
Py_TPFLAGS_HAVE_GC in its flags, then the GC protocol will be automatically implemented from its par-
ents. On the contrary, if the type being created does include Py TPFLAGS HAVE_GC in its flags then it must
implement the GC protocol itself by at least implementing the tp_ t raverse handle.

void* PyType_GetSlot (PyTypeObject *type, int slot)

A78d <5l 484 f?}#i A E byt Z237FNULLOI, €5 ©] NULLO| A &7} & 8}
A g2 ) AL 2 TEH S-S UEhdUth 3 A dutd oz A 2 E AER - o=

Mx" gyt

slot Q129 74531 Zh-2 PyType_Slot.slot= I Z A L.
peo] @ o] o) 7 oll2) 7k Al g o,

HZA 340 F7}
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PyObject* PyType_GetModule (PyTypeObjecr *type)

PyType_FromModuleAndSpec ()5 AH&ot] S W= AW E J4 #H9 28 AA & w3
Yt

FolA P AF#H REo] Lo, TypeErrors A A3t NULL-S W o}

o] g4t Aoz WAEI HoH BRES AL o ALH YL o] 3 A=A,
PyType_GetModule(Py TYPE (self)) = 945‘ = 5

Py_TYPE (self) = 9|53l ZejAe] A B Ze)
e +g°ﬂ7§4% 2oyt HA =S A5t

B A 3.9 F7}.

void* PyType_GetModuleState (PyTypeObject *type)

I;]_O

Fo F AHE B2 AAY FEHE AUk pyType GetModule () ZA 39
PyModule GetState () & &= w2 7H7)1 YUt

Folx P A#A BEo] YloW, TypeErrors A4 33 NULLE W& o)
typeoll ABE 25 o] YA W A7 NULLO| |, o 9] 2 A A FHA) k3 NULLS wHESh ok

ol 22AE 3 P ve= d A H U th

PyObject* PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)

Return value: New reference. spec2.Z 3 & AR S &1 wrEst Tt} (Py_ TPFLAGS _HEAPTYPE).
bases7t FEol W, AW B ot 1A 2HA wE Fol Mol AP oz TR

bases7} NULL©| W, Py_tp_bases 5] Al AF&% Ut} I =3 NULLO] |, Py_tp_base &5 ] Al AL
HUrh 2 EE?'&NULLO] A, A B2 ° object oAl -L‘r/‘g yrtt.

The module argument can be used to record the module in which the new class is defined. It must be a mod-
ule object or NULL. If not NULL, the module is associated with the new type and can later be retrieved with
PyType_GetModule (). The associated module is not inherited by subclasses; it must be specified for each
class individually.

o] &= MEE Foll PyType Ready ()& EE&FYth
B A 3.9 F7}.

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

Return value: New reference. PyType_FromModuleAndSpec (NULL, spec, bases)®} 553 th
HZA 330 F7}

PyObject* PyType_FromSpec (PyType_Spec *spec)

Return value: New reference. PyType_FromSpecWithBases (spec, NULL) 2} 553t}

PyType_Spec

o] YFL Pl s F2A.
const char* PyType_Spec .name

o] o] &, PyTypeObject. tp_names 4 A St o] AFRE Yth.
int PyType_Spec.basicsize

int PyType_Spec.itemsize
A" A~ 9 = 7] (b} o] E), PyTypeObject.tp basicsize®} PyTypeObject.
tp_itemsizeZd AAdIE o AHEH YL

8.1.
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int PyType_Spec. flags
293, pyTypeObject.tp_flagsE AAst= o AR YT

Py_TPFLAGS_HEAPTYPE Z |27} A AE o] YA O™, PyType FromSpecWithBases () 7}
Asow Zeas QUL

PyType_Slot *PyType_Spec.slots
PyType_Slot 7+Z Ao vlg. &

5
[y
it

N,
°
Z
c
&
£
=2
1o
ol
ofX
it
<
v

PyType_Slot
o) AE A /)5 Jolote F2A, £ DS g TALE EFFUTH

int PyType_Slot.slot
<= 1ID.
<% IDE F+ XA PyTypeObject, PyNumberMethods, PySequenceMethods,
PyMappingMethods W PyAsyncMethods & BE o] &of py_ HFALE 9 o] &&
RS ol 2 5
e PyTypeObject.tp_deallocs AAS=Py_tp_dealloc
e PyNumberMethods.nb_addS A& 3F= Py_nb_add
e PySequenceMethods.sq _lengthE AA 3= Py_sqg _length
& BE+& PyType_Specd} PyType Slote A3t s A4 & 4 glsUth:
* tp_dict
* tp_mro
* tp_cache
* tp_subclasses
s tp_weaklist
* tp_vectorcall
* tp weaklistoffset (PyMemberDefE FZ 34 Al Q)
e tp dictoffset (PyMemberDefS FZ 3} Al L)
e tp_vectorcall_offset (PyMemberDef S ZZ 3 A1 L)

T2 =+ A$E APIA A PyType_Specd PyType_Slots AHE3te] AT 4= ¢l

Yo

* bf _getbuffer

b

* bf releasebuffer

dF ZRF M= Py_tp_basesutPy_tp_based AAstE 2ol A7 2 & S5y
t}. EAE ¥ 3l 9, 4l PyType_FromSpecWithBases () 2| bases A RS AFR3HA
A]_‘I—-

¥ A 3.99| A ¥ A Slots in PyBufferProcs may be set in the unlimited APL.

void *PyType Slot.pfunc
&2 Yol rA YTtk YRR o] AL 34 of o3t Z o1 E YUtk

NULLO] obd = s Uth
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8.1.2 None 74

None©l ) 8 Py TypeObjectt 3}o] %/C APIo|A] A A =25 A o5 Ut None& A ZEo0]7| o &9 (C
A A ==F AH-G3lA]) AA| ol E E] & AANSH= A2 SR YTH 22 o] {2 PyNone_Check ) &7k
Asyoh
PyObject* Py_None
e EAE Vet = 3hol & None AA YUt} o] AA o= WA =7 s th =2 3140l Ao
th2 A A e} v A &2 A 2l sl oF gy T
Py_RETURN_NONE
C &4 Woll X Py _NoneE Wt&al= & Evl2 A A8 FUH(F, Noned] 2 3 FE J7HA]7]12

uEEkg o).

REASE Q9] 279 “long” A5 AA 2 FHHUTh

ol g Al, 729 PyLong_As* API= <Aket 8 & gl (return type)-1g ¥HUch B34S
A ASEE PyErr _Occurred () S AFEIHU Al &

PyLongObject
o] pyObject] A H P2 dtold 4 AAE e YT

PyTypeObject PyLong_Type
o PyTypecbiect A2B2E sho] A A4 B JEUT o] AL shol 4l A2 inc o} 2L A7)
q Yt}

int PyLong_Check (PyObject *p)
AA}7} PyLongObject |y PyLongObjecte] A H ol & wi&FqUtt. o] 4= T4 AT
g},

int PyLong_CheckExact (PyObject *p)
Q1Z}7} PyLongObject ©] AW PyLongObject®] A H & o] o}y
e AS]cN

PyObject* PyLong_FromLong (long v)
Return value: New reference. vZ25-¥] A PyLongObject A A& ¥+3+sl 7 o}, A 9 81H NULLS WH3Hst

U,

The current implementation keeps an array of integer objects for all integers between —5 and 256. When you
create an int in that range you actually just get back a reference to the existing object.

=)
e
filo
rE
b
L
AW
v
o
et
-
rr
o
oy

PyObject* PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. C unsigned longl @K E| Al PyLongObject AAE wHEsA U, A 1)
S NULLS WHEHh ot

PyObject* PyLong_FromSsize_t (Py_ssize_t v)
Return value: New reference. C Py _ssize tZF¥] A PyLongObject AAE ¥&stA Y, Aostd
NULL-g HFHgh o

PyObject* PyLong_FromSize_t (size_tv)
Return value: New reference. C size_t 2% E] A PyLongObject AAE ¥I3}+3F A A3 NULLS

ukak gy o,
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PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C long long S Z R ¥] A] PyLongObject AA|E HF3H3 A}, A v std
NULLS HFHgh o)

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C unsigned long longl 2 X E| X PyLongObject A E ¥F33} ALt
A 3 NULL& REEE Y o

PyObject* PyLong_FromDouble (double v)
Return value: New reference. vo] A4 RO Z B ¥ A} PyLongObject A S wrEstA Y, Austd
NULL-S RHHE U o}

PyObject* PyLong_FromString (const char *str, char **pend, int base)
Return value: New reference. str®] A4 7k 7|9t 2 & 3 A| PyLongObject & WU T, —:—Z]—oaﬂ e
base®] R15>(7]14) ol w2} 3 A Y th. pend 7} NULL O] o} H, *pend= A+ £ 8 2] F ol &+ A HA
=2 7Hel Utk base7} 0 0] W, str& integers 7 & & A8 /\1 siAE Yt ojwf, 00] opbd A XJ °
A8 02 valueErrors LAY A YT} base7} 00] ot H, 29} 36 /\}Ol o ofofstn, 4 74]% 9t
ok A8 3 A% 2B U5 Aol 9] B BB BAR UL 547k 9.0 ValueError

7 A g .
PyObject* PyLong_FromUnicode (Py_UNICODE *u, Py_ssize_t length, int base)
Return value: New reference. 7 ZE 5ALS] A|AAE gpo| W A7k o & HEgh T

Deprecated since version 3.3, will be removed in version 3.10: o] A 2~E} Y] Py UNICODE APIS] €& ;
PyLong_FromUnicodeObject ()& AH&3le 2122 WA A L.

PyObject* PyLong_FromUnicodeObject (PyObject *u, int base)
Return value: New reference. TAQ uoll Y= FUIE ALY A|FAE Fho] A Aegro =z Mgt

B A 3.30] 7}

PyObject* PyLong_FromVoidPtr (void *p)
Return value:  New reference. XZQ9H pERH J]r ofH A+E wEUTh  EAH IS
PyLong AsVoidPtr ()& AH&ste] Aol 23]& = U th

long PyLong_AsLong (PyObject *obj)
obj® C long S ¥t} obj7} PyLongObject QAAE A7 of Y, (TthH) HXA
_index_ OY__int_ () WMINEE 3&35}l9 PyLongObject 2 WA ESH T}

obj9] 7ko] long?] WY& Hlojy ™ overflowErrors WA A YT}

el Al -1& whE3tUth R3S AASE W PyErr Occurred () S AHE S AI L
WA 38004 M AR £ o index_ () 2 AMRIYTH

WA 38RE A __int_ () AR A A5 U

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
obj] C long A S WA YL obj7} PyLongObject] A" 27 ofy ™, (Jthd) WA
_index_ OY__int_ () WINEE &35l PyLongObject 2 HAETH T}

obj2] 7k°] LONG_MAX X T} I A} LONG_MINE T} 2Fo W, *overflows 2tz 10]u} -1 & A ASI1 -1
2 W o 127 908, foverflowE 00 % A AT Th T2 o 2 7} M Foverflow S 002
AT 12 o 2ol WaTh T,

o Al 1S vty B3 AL A AW PyErr Occurred ()& AFE3IAAIL
HA 3804 M AHEE = o™ __index () & AR Y TH
HA38EE #HA: __int_ () A2 HAHJSFUTH

4
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long long PyLong_AsLongLong (PyObject *obj)
obj®] C long long AL Wt Ut} obj7} PyLongObject? AAEHAZF oUW, (AThH) WA
_index_ (VY __int_ () WINEE 3&35}l9] PyLongObject 2 WA ESH T}

obj2] Z¥o] long long¥ ‘ﬁ'ﬂ% H ol overflowErrorS WA A AU th

Y Al 1L kg3 2 2 A ASIHE PyErr_Occurred () & AFESHAAI L
WA 3804 | A5 3 ‘?ﬂ __index__ () & AHE&FYTH

WA 38EEH HA: _int_ () A HAH AF T

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
0bj¢] C long long S RE&AFUTE 0bj7} PyLongObject®] A" A7 oby ™, (Jthd) WA
_index__ (OY__int_ () WINEE 3&35}l9 PyLongObject 2 WA ESH T}
obj2] Zro] LLONG_MAXX t} 3 A LLONG_MINX o} 2F O W, *overflows ZtZF 10y -12 A A3} -1

2 ¥ Ut} 28 A] O A, foverflows 022 A AU THE o 9] 7} HA S *overflowE 00 &
AT 12 Ao 2ol FIT,

o] Al -1& Wkttt RS E A AW PyErr Occurred ()& A3 AL
WA 320 71

WA 384 MA: AL 4 9o index_ () E AU

WA 38HE HA: __int_ () AHE2 HAAHAFUTH

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
pylong® C Py_ssize t A WU T} pylongS PyLongObject?] Q1AE A o]of ),

pylong®] 7ko] Py_ssize t2] WS Holyd overflowErrorE WA A 7Yt}
o# Al 12 WE Ut R 5L A A W PyErr Occurred () S AHE3HIA L.

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong®] C unsigned long XS W3St} pylongS PyLongObjectl] AA~E A ofof Tt

pylong?] Fko] unsigned long?] WY E Hlojyw overflowErrorE WA U

o #] A] (unsigned long) -1 ¥t RS A S A ASIH Y PyErr_Occurred ()& AHE3HA
AL

size_t PyLong_AsSize_t (PyObject *pylong)
pylong® C size_t A WESHY T pylong2 PyLongObject®] QB Ao of T},

pylong®] #kel size_t] M E Yo overflowErrors WA Yt}
oAl Al (size_t)-1& WU TH B34S A A A PyErr Occurred () & A3 Al L.

unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)
pylong®] C unsigned long long XS W3t} pylongS PyLongObject?] QA2 ook
Ok,
pylong®] ko] unsigned long long® HYE Hloj YW OoverflowErrorE WA A Y Tk
o #] A] (unsigned long long)-1< ¥t Ut R3S A A Y PyErr Occurred()E
8541 2

H4 3.1004 873 : 9] pylong’= ©) A TypeError 7k ohl e} overflowkrror B4 A AU

e

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)
obj®] C unsigned long % ¥ WFEstU T} obj7} PyLongObjectd] A2EH A7 ofU ™, (JTHH)
WA __index__ O4W_int_ () MIMEE £&3to] PyLongObject 2 W& T

obj2] 7ko]l unsigned long® WHE Hojuypd, 1 29 2 EE ULONG_MAX + 1 3gS ¥i3shyty.
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o #] A] (unsigned long) -1 ¥t RS A S A ASIHYH PyErr_Occurred ()& AF&3HA]

A Q.
HA 38N AA: A8 492 index ()& AMSETYTH
WA 38KEE HA:_int_ () AL FHAH AFYTH

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)
obj®] Cunsigned long long HE WrEsUt}. obj7} PyLongObjectd] AAE A7) olU W, (9

ey WA index_ (U __int_ () WA EE 3% PyLongobject 2 W33t}
obj®] Fk°] unsigned long long®] WS E Blojutd, 11 3 R E X ULLONG_MAX + 1 ZHdE& vl
e

1k

o 8] A] (unsigned long long)-1< HI&stUtt. 2RSS A ASHH YA PyErr Occurred()E

g A
WA 38004 WA: A8 4 Jo _index_ ()& A FUTH
MAIERE AA: _int () A§L AT AHIT

double PyLong_AsDouble (PyObject *pylong)
pylong®] C double &3-S W3t} pylong> PyLongObjectd QA E Ao of gk T},

pylong®] Zko] doubled WY E Hlojupd OverflowErrorS WA A Yt}
off & Al —1.0& ¥ttt R3S A ASH WY PyErr Occurred ()& ARSI A 2.

void* PyLong_AsVoidPtr (PyObject *pylong)
gfo]l A 75‘—,—pylonga Cvoid ZQEZ HIS YT} pylongS HEE 4= QloW, OverflowErrorZ} gt
A

AUt o] A& PyLong FromVoidpPtr () 2 THEo ] gholl thafj A Bk AFE- & 4= Ql=void ZUEHE
A A BF= A o] Ex]—g Utk
ol Al NULLE ¥F&3tU T RS AE Al AW PyErr Occurred () & AHE3AIAI L

8.2.2 £ AA

stol oAl B2jAd L F4 AE S~
Ut ojebal AuAQl A4 2 A S
ST
int PyBool_Check (PyObject *0)
07} PyBool_Type @o|¥ g 2FUth o]l = T4 AAFEU
PyObject* Py_False
st Wl False A4l o AR WMAES} Q5UT B2 A5 B AL b A7 2 v} A7}A 2
A28l of Fuich,
PyObject* Py_True
Shol A True AA. o] AA = WA=} Q5T B D50} BANA = ohE AA 9 0pAA 2
A 2] 8l oF e,
Py RETURN_FALSE
drol M py_Falses Whebstal, ¥z S48 A QS S7HA AU

AFHYrt Py False® Py TruedhE F 719 &9
=°l AEHA g5k 12U HE a2 E AT

¥ iy

Py_RETURN_TRUE
ol A py_Trued REAsLL, Fx Sle¢E A EsHA S7HA Ut

PyObject* PyBool_FromLong (long v)
Return value: New reference. v +=2] Zkoll W} Py_True L} Py_Falseo] tf 3t A} =2 E vi3-ghy o}
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8.23 H& 243 A4A

PyFloatObject
o] pyobjecte] A E Y2 vtol F5 244 AAE YEbd Yo
PyTypeObject PyFloat_Type
o] PyTypeObject d2®d A ol FF 2503 2 U Pt o] A2 ol A S oA float

o} 2o AR U Th
int PyFloat_Check (PyObject *p)

Q1A 7} PyFloatObject U PyFloatObject] A B oW g wrdgt}. o] d¢= A 53

e,

int PyFloat_CheckExact (PyObject *p)
IR} 7} PyFloatObject | ARk PyFloatObject A B L ol 2 Histshrt}, o] Sh4-= A}
35 h

PyObject* PyFloat_FromString (PyObject *str)
Return value: New reference. str2] 24 7k 7|90 & pyFrloatObject AAE WEAY, Austd
NULL.

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. v25-¥] PyFloatObject A S W& 7}, A9 3 H NULL.

double PyFloat_AsDouble (PyObject *pyfloat)
pyfloat &) €9 C double 2L w3t Uth pyfloar7} Ftol A BHE A4 AR 7]- O]-l% ] 9t
__float__() MINE7} oW, pyfloarE float = HE3L7] 93l o] wA =7} Ud .
__float_ ()7} B A &gko™ __index_ () ZE AIF UL o] MiAEE= A3fjetd -1.0<
MBS B2, pyErr Occurred ()& S&349] o H% ghelsf of P
WA 3804 MA: AR 4 o™ __index_ () E A FUTH

double PyFloat_AS_DOUBLE (PyObject *pyfloat)
ol 2] AAF §hol pyfloat ] W8] Cdouble &

PyObject* PyFloat_GetInfo (void)
Return value: New reference. float®] A H %=, Z 47k HHAzgto] & AR E £33 structseq A 2EHAE
Sel5 U 318 59 float.hE 2L oFL o 4Tk

double PyFloat_GetMax ()
A 9 7153 173 float DBL_MAXE C double 2 WHehgth,

double PyFloat_GetMin ()
H 4 A 7314 (normalized) 9F2] float DBL_MINE C double & ¥FEshu o}

N3}

_\1

o},

m{o

ol B AN CAPINH B TN Yow PG S Sholt 2590 29
shol 7 AA o] 3L, THE Bhib AR Bad g UEls C FRADUTE APIE T 714 RRE 498 4
e F4E AlB g
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CFRANZAL BLas

WA Az o2 o F2AE WobE el A bt et LA E B3 Q2 Bk o
t}E Ut} o] APL A Aol A dAF YTt
Py_complex

shol A Bas AR 9] gk FE o s
AE Qe mE 2YgoE 4

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

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
C Py complex BV AH§3o] ¥ Bape G2 BagT

Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
Cry complex AL AH§ 3] F Base] Ao & Mg rh

Py_complex _Py_c_neg (Py_complex num)
Return the negation of the complex number num, using the C Py_ comp1ex representation.

Py_complex _Py_c_prod (Py_complex left, Py_complex right)
Cpry complex 2@ AFEsto] 7 B4 5 Wyt

Py_complex _Py_c_quot (Py_complex dividend, Py_ wmplex divisor)
CPy_complex 3dZ AHGsto] 7 B4 5 whsgy o
divisor7Fnull o] A, o] HlA 5= 0 W36l 3, errno= EDOMO 2 A A st}

Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
CPy_complex WS AFE 3} numo] exp AEA| w2 vkahg o}

num©) null ©] 12 exp7} o] A7} of W, o] WA EE 0 #3160l errnoS EDOMO & A A g o)

shol®) AA A2 B ad

PyComplexObject
o]l Bag AR E YW= Pyobject ] A B F.

PyTypeObject PyComplex_Type
o] PyTypeObject AXEAE Fho] A B a4 S vepY Ut 3ho] A AF2 complex$t 22 A A
Uk

int PyComplex_Check (PyObject *p)
Q1 X} 7} PyComplexObject U PyComplexObject] A B oW F& dragtc}. o] g+ a4
4y

int PyComplex_CheckExact (PyObject *p)

A7} PyComplexObject 9| A RY, PyComplexObjectd] A/ B o] oby™ 2 whahghytt. o]
= A A2 g ok

PyObject* PyComplex_FromCComplex (Py_complex v)
Return value: New reference. C Py_complex FfO 2 M 2L lo| N B 44 A E 25Ut

PyObject* PyComplex_FromDoubles (double real, double imag)
Return value: New reference. real 2 imag@ M Z -8 PyComplexObject AA|E WFEHg o}

double PyComplex_RealAsDouble (PyObject *op)
opQ AFHE CdoubleZ WHaHgh o).
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double PyComplex_ImagAsDouble (PyObject *op)
opd] 3+HE CdoubleE WH3Hg o}

Py_complex PyComplex_AsCComplex (PyObject *op)
B2 0po] Py_complex gh& WU Th
op7t 3pol W Eag AR 7L obY AR __complex_ () WA EZF Yo, o] I EE WA opE @
ol Has ANE WHEE I HAEE TEFYTE _complex _ () 7 B H A ko
__float () 2 thHAIFYTh _ float_ () 7F LS A %™ index () E RAF U 4
o, o] A EE -1. 08 AxH e g yrh

WA 38004 M AREE & AT __index_ () & AREFYTH

)

8.3 A|dx A

A2 AA O THE AR A AL o] A o)A = U Th o] Hol At st A Aofo] MG 5
S50 A2 AAE R

8.3.1 nlolE Y 7 A

These functions raise TypeError when expecting a bytes parameter and called with a non-bytes parameter.

PyBytesObject
o] pyObject®] A H -2 g}o] A vle|EE AAE e YT

PyTypeObject PyBytes_Type
o] PyTypeObject®] Q2B A E Fho] A vio| EF g5 UERYUTH Tho] A A3 9] bytese 2 74
A dy ot

int PyBytes_Check (PyObject *o)
A7) o7} wpol £ A o] A} ol B We] NH e} AaFAW Fe MBFUTE o FhE T
BEF T,

int PyBytes_CheckExact (PyObject *0)
A3 07} vpol E & A o] 2|, wpo| £ Ho) A H Ho| AAFAE oW B AT o] Fee
4 4,

PyObject* PyBytes_FromString (const char *v)
Return value: New reference. /383t ZHOZ v BRG] BEALE S Zh= A vlolEE AR E 913311,
A 3R NULLE R o, 7)) W4 v nULLo] ohulofof ST AAREA kiU o

PyObject* PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
Return value: New reference. 733318 Zkol v A G 9] Al o] 11 A o] 7} len?l A vfolEE AR S widt
331, 431 5H8 NULLS W T v7h NULLe] @, vhel ¢ AR o] U 8- 271845 7] ek U

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C printf ()-22EtY format =X L3} 7} 7|49 QAHE oA, A3} 1}
ol vlo] E A A8 27|15 AAbstal T kol gho] 2 HE vle] Ed A S vkttt 7HH 1Ak
C @olofok 8tH format AR o A= 2R FA=H B Es] oo Futh JEH = =W EA=

e 2ok
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ERER [ 2 =

5% n/a BEEKE

1e int o vlolE, CintZ 2 Ut}

%d int printf ("$d") 2t S5 FULE]

Su unsigned int printf ("su") o 5T

$1d long printf ("$1d") & E5gYch]

$1u unsigned long | printf ("$1u") 2} S5 CHT

$zd Py _ssize_t | printf ("%zd") % 55Ut}

Szu size_t printf ("szu") ot F=5gUch!

%1 int printf ("%i") & S5 t!

$x int printf ("sx") & F5FUH!

$s const char* d-2= CExud.

5 comtvoid® | C A 1645 £, SAE printe7 o d ATFE T
gaQle] B E 0xE Al o] RAR T He A9 stae A9
printf ("$p") 2} F5HHTH

QAT 5 Gt T FAE TR EALY A i BT A3 AR T2 BAE A BED

PyObject* PyBytes_FromFormatV (const char *format, va_list vargs)
Return value: ~ New reference. AE3 F ANY dAE Adgd+= AS AL
PyBytes_FromFormat ()3 Z5 Ut}

PyObject* PyBytes_FromObject (PyObject *0)
Return value: New reference. W] ¥ Z 2 E ZS F835tE= 24 09 vlo]|EE 82 vhagh o}

Py_ssize_t PyBytes_Size (PyObject *0)
Hlo|E < 2| 0o] 2 o] = ul3tst o},

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
o8] At Qe PyBytes_sSize ()9 WZZ G 4.

char* PyBytes_AsString (PyObject *o)

09 W&ol tist 2AEE &Yk 2ZAE = len(o) + 1 HIJEZ FAH 09 YR HH
E 7Yk W39 upA g vlo] E= thE d (nul)) H}O]Eﬂ A=Al #A ] 3 ddY
t}. A A 7} PyBytes_FromStringAndSize(NULL, size) & AR 3] ¥} U]- o] A F 7} o}

g dolHE 24 A= o AUt S92 aAAAL & BU. o7} vlo]EQ A7) o],

PyBytes_AsString ()< NULLS H]—i]—OI—_L TypeErrorE WA Yt}

char* PyBytes_AS_STRING (PyObject *string)
e A 9l PyBytes_AsString ()9 W3 E 34,

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
22 W5 buffersh length 2 A7) 0bj2) 9-F 5 U)&-2 WEF L)

lengih 7} NULLO] W, vho] 2@ AR & 4 | vho| 28 £ 4 U th Bk 18tk g -

< WHEHelal valueErrorg WA Z Y T}

buffer= 0bjS] U5 W H & 712] 71 Al =0, Bl 71 4 vlo| E7F 289 U th (lengtholl = Z 3] %
SUrth. AA 7} PyBytes_FromStringAndSize (NULL, size) & AFg3te] W}Z whEo] R 74
ST Hlo|E1 & RS AL & BT, TEL HANA E kT o7} vpol E@ A7 o}
PyBytes_AsStringAndSize ()& -1& W335} 1l TypeErrorE WA Z YTt

W7 35004 M7 o) Ao, kol =@ Aol W whol 7} £l o] 90W TypeBrror 7k WA
Uk,

U AR w1 I, zd, 20, %) A 092 el 1 FUEE A A E G v AU

11|>
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void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
bytesol| newpart®] W&< G122 A vlo] E A AR S #bytesol] RHEUTH TS A7H A =2
bytes®] o)A gholl th et F2E F Uk Al 7“X117} TS oA 5= glo, bytesol| bl gk o A 3
W 2] A 31 #byres®] Fh-> NULLE 78 g Uth; A A3k o 9] 7} ”7§5‘ Yt

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
bytesol] newpart®] W&< Tl A] vlo] EYG AA| S *bytesol] BH5 U Th o] AL newpartd 3=z S 4+E

e Ay

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

“Huolol = 875 uto| = AX 9 2718 WAL WY, AW ML vt = AAE BE
g A1-8-3141 4] 2. bytes 7} o o] =) ThE Wil el A 9 5 ThE AgehA v A 2. 91
sol =@ A 2 047} 10] o d uf o] FE TR L AL AAAUT. /& v EF AR
FAE halue( 8= 7158 = AFUh 2 A3y, ddhe A 2715 A2dUth 4531, *bytes
= 2717k Z A vle| EE A E ZA H 001 s %HD} *bytes®] o+ YRS HE %l%
ot A gedo] Ao etd, *hytesoll = Al violEE AA| = & ol Al = AL, *bytes7} NULLE A= 17,
MemoryError7} A= W -10] 9-gkg Ut}

.I

8.3.2 ulo|E uj g A

PyByteArrayObiject
o] PyObject®] A H 32 3}o] % bytearray A A & LHERY U T

PyTypeObject PyByteArray_ Type
o] PyTypeObject AT A& Tho] Al bytearray B2 LERHUTH ko] A A 59 bytearray$t 22
A7 QU o,

LR EES

int PyByteArray_Check (PyObject *o)
A 07} bytearray 2 A o] 7 L} bytearray F 2] A H & AW 2 wisshy ) o] S A AF

gy,

int PyByteArray_CheckExact (P\ Object *0)
A A o7} bytearray 2 A o] A| 2, bytearray & 2] A H g AAEHAE ol FS Hidg Ut} o] g4
g AdFh

A API &4
PyObject* PyByteArray FromObject (PyObject *0)
Return value: New reference. ¥ ¥ = 2 EZ-& 13 35l= A2l A (o) ZHE] M A A Z & bytearray 2} A
£ sHsUTH
PyObject* PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)

Return value: New reference. stringa} L 2 o] (len) 2 -] A| 2 & bytearray A A& w5 Yt} A3 31H, NULL
SRS

PyObject* PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. B}°]| E Bl &4 a &} b5 o] o] & o] A & bytearray Z WF&HgH T}

Py_ssize_t PyByteArray_ Size (PyObject *bytearray)
NULL Z 1 E & &3 F byrearray®] 3 7]& W3 ot

char* PyByteArray AsString (PyObject *bytearray)
NULL Z QB & Q13 & bytearray®] W-&< char ¥ 4 2 w133y}, visly
d o] 27} 249 o

!

1L
=2
rr
o9
o
2
fe
1o

rr
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int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)

bytearray®] Y5 W3 2] 2715 lenC 2 ATt

Iz

olMiARE EHEE S5 A IS LU E F6kA] s
char* PyByteArray_AS_STRING (PyObject *bytearray)
PyByteArray_ AsString () "l3Z 2 ¥ A.

Py_ssize_t PyByteArray_GET_SIZE (PyObject *bytearray)
PyByteArray_Size ()& "2 Z v 4.

AR WFA oz thgst 2dE AHE o] AAl FUR
Z ol E 7} 128, 256 = 65536 1] wkol —1'_‘7(]'
1114112 (A A vqw H2]) vl ko] of of

shol 4l 339 4 PEP 393 TG o F, &
B WS AP A v e
Fol et 583 497 gl%

Py _UNICODE*2} UTF-8 TH2 A4 A

HAAH glom v EEA gk

o] A APIS} A API 7Fe] A 3to & &), FUTE AA = wrEo] X iy of wrel YR Ao 7 F 712 Aef 7t 2
= dF U

“-’H— H 7 (canomcal)” U2 E 7 iﬂ <= A= A

re
il
2
N
Kl
Jo
A
M
r
I
N
=2
Y
>
i
A
v
)
h
S
~
Q
e
S
&5
*
el
(o
rlo

52
rlo
Jo
L

APIO] o3 gk5ol X & AA Y Th

“Eﬂ A A]” -rrH T 7 iﬂ— 31] A= API = 3t (€¥EA © 2 pPyUnicode FromUnicode ())E
E3) W= A3 Py UNICODE* BT 233Ut T2 APIE T E3517] Ao o] &l tfs)
PyUnicode_READY ()& Z&3)| oF gt}

Fa: “YAA” FUZE AR = A" API} §A sho] A 312604 A AR UL 2 0]$8 RE FUIAE
AA = A7 ]%141:}. 2N 8 B = PEP 6232 F 234 A L

U2 gol oA FUIE FA AHE = 712 FUZE A4 Ptk

o] 7L ZHEo w168 E o} 328 E F Ql wchar_t 9] typedef U Th

7z o4 WA, 1&3@cMwawwwETmmwmwﬁﬂﬂcmmw°
AL AE A ol w2} 164 = F ol 328 ol % Th
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PyASCIIObject
PyCompactUnicodeObject
PyUnicodeObject
o] PyObject AE PS5 ol FUIZE AAE eyt AL B2E F7ol, #UZE AAE
8 3t= BE APL &7 Pyobject ZJAEE H ol vistslr 2 A H AFRd| A= oF g uUh

WA 330 7}
PyTypeObject PyUnicode_Type

o] PyTypeObject 2R 2E Stolf FUIE F5 Uebd Ut slo]f I =0 str2 =g Uth
TE APIE AA e C oAz oW mhE AAE R8T U RE AAe] R 2)7] AL Ho]E o ey~
sl o AT 5 A5
int PyUnicode_Check (PyObject *o)

23] 07k HFUSE Adle| ALk FUTE A2 ol Anbselw F MAFITh o] 5= T4

AF gk

int PyUnicode_CheckExact (PyObject *o)
A3 07h FUILE AR o) A, A B el dzd vt ol | FE N Th o] Bt 34 43T
g},

int PyUnicode_READY (PyObject *o)
FAE AA| o7} “5H A (canonical)” 3 F 1 2] FAF
371 Aol B2 3o,
dF Al 0= whEstar, Al A o9 & AR sHEA -18 vkskel=t], 53] W2 g &o] AsfstH LAY
Uk,
B A 3.30]] 7}
Deprecated since version 3.10, will be removed in version 3.12: ©] API+= PyUnicode_FromUnicode ()%}
A A AF U Th
Py_svi"e t PyUnicode_GET_LENGTH (PyObject *0)
FUTAE BAGe) Qo] 7= FIER MBI ok “7F 2 (canonical)” EH ] FU 7= Ao
oF T (AAFSHA U Th.

WA 3300 27}

(e}
o
T
o
)
Y,
rlo
o,
o)
)
12
of,
i
2
X
N
2
1
fru
il
S~
>
fo

Py_UCSI* PyUnicode_1BYTE_DATA (PyObject *0)

Py_UCS2* PyUnicode_2BYTE_DATA (PyObject *o)

Py_UCS4* PyUnicode_4BYTE_DATA (PyObject *0)
AN B2 AN 2AE 8 UCSI, UCS2 == UCS4 A4 Fog HAE | FH
of thet A E vk th 57 ¥ A (canonical) E ¥ o] Syl T2 27| A A
th; PyUnicode KIND ()& AH&38t] 2vtE W22 & AHAHAIL. o] AL
PyUnicode_READY () 7} &5 ¢ o] oF &)t}

B A 3.30]] &7}

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode KIND () Ml 29 ZFE ¥ks-ghy ).

WA 3300 27}

Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND+ H| X| & &

gt}

7 (canonical) ¥ &
BASA o
2}

w H

A A 23 7] A el
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unsigned int PyUnicode_KIND (PyObject *0)
o] /5= 2717} B o] Bl & A G ol Abg Sk 4} 9 o) = £ LEhul = PyUnicode 55 44
FE AR L) = S w3t o= “FH A (canonlcal)” # ?‘;4 FUIE A A o oF @“/] ot
# /‘WW AEUh.
B A 3.30] 7}

void* PyUnicode_DATA (PyObject *o)
PA FUZE W H ol th 3 void 2 1 & WY T o= “5f 8 A (canonical)” £ & o] F U 2= A A of of
FUTh(AAEIA ek Th.
B A 3.30]] &7}

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, P};UCS4 value)
T+ A (canonical) 3 data(PyUnicode DATA ()2 A& 2)o] &t} o]l mazE 244 AAr
(sanity checks) & =34 5} 2] oF o F 2 of| A AL-E-517] v% 3 A4 Elr IEAE TE AR TEA
D2 = kind 3} data EJH S 7H Al 3l oF Rt t}. index= AHE 9] A2 (00 A AlZFU T o] a1
value= 3% 9 2ol 7] S5 o] of 5l A = EAE AT
WA 330 27}

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
T+ A (canonical) & data(PyUnicode DATA ()2 QL R)oA T E ZAEE 51Ut AAY
FH] (ready) TZ 0] = A FHFUTH

WA 330 7}

Py_UCS4 PyUnicode_READ_CHAR (PyObject *o, Py_ssize_t index)
“3#4 4 (canonical)” 3 @ o] o] of 3=, FUILE A7 0ol 4 EAE Grvith ole] A% 9718 £
T}l PyUnicode READ () Rt} E-&/d o] @] Yth

B A 3.30] F7}.
PyUnicode_MAX_CHAR_VALUE (0)

“7+ 4 4 (canonical)” L F o] o] ok 3}z, 08 7|WMO B thE FAA S HEEH ART A Z=E 2UEE
ST o] AL A ZAA ) AT EAL S ol H e o E e ARt B A YY T

B A 3.30] F7}.

Py_ssize_t PyUnicode_GET_SIZE (PyObject *0)

A A Py UNTCODE @Y 7|5 7= ) &2 M3yt (A E2A o] E AL 299 2 233U}, o
S5 A7) of ok T T (AABEA SbrviTh.

Deprecated since version 3.3, will be removed in version 3.12: °] A 2Bl f U FZ = APIQ] € H U,
PyUnicode_ GET_LENGTH () S AF& 3} nlo]1d o] A A A] 2.

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *o)
S A% py_onrcops EA] 278 vhol & €] 2 MBE Tk ok $U 2= 270 of ST (A AL

A U Th.

Deprecated since version 3.3, will be removed in version 3.12: ©] A 2Eld fUFZ = API9] € H U,
PyUnicode_GET_LENGTH () S AF-&3to] nfo] 1 o] A a4 Al £

Py_UNICODE* PyUnicode_AS_UNICODE (PyObject *o)
const char* PyUnicode_AS_DATA (PyObject *0)

7“2114 py UNICODE @] gt LB & w3k vhgd WA= 4 7714 Z= ZAER
HUth =3 gE @ IE 2JEE TS 5 e, REY C FolA A2 o 2AE 0
ﬂa}ci 3t as_DATA A2 X EHE const char *& |2E FUth 0 AAE FUTE

A7 o] oF G T (AAFSHA <Ll T,

HA 3304 HA: o] T2 oA v =
A okl WEOjoF A - AT = AF

| O AO o py UNICODE %8 o] &)
(el 4A A NuLLE HEFUH. A
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PyUnicode_nBYTE_DATA () |3 EE A}R3} A Y PyUnicode WRITE () YW PyUnicode READ ()&
AHEIES =g o] 434N 2

Deprecated since version 3.3, will be removed in version 3.12: ©] A ~EFY FU I = APIS] 4R yth
PyUnicode_nBYTE_DATA () W& A LGS AFL3IE = ufo] 1 o] A A A &

int PyUnicode_IsIdentifier( VODbject *0)
9o} A olol w2} FA A o] f a7 Al EAbo W 12 WEHE o), A4 identifiers. TR ] o 0L WS
ot
H .

WA 3.9 4 M7 ZAFLD o] FH] (ready) H A k= W, o] ¥ Tl€ Py _FatalError ()8 25T

A FFU
FUZE 2 &4
FUZEE e A SA4 LS AT 7 A5 B2 AL stold Ao whel C ol miE e =
ol AR E FH AT 5 AFUTh

int Py_UNICODE_ISSPACE (Py_UCS4 ch)
ch7} 3 F 291 2| of whek 1 o)1} 02 wkekgL e,

int Py_UNICODE_ISLOWER (Py_UCS4 ch)
ch7} 2 F A A o whe) 1014 08 WHEHgY o

int Py _UNICODE_ISUPPER (Py_UCS4 ch)
ch7} o221 A of] whe} 10] 1} 0 WHekg o},

int Py_UNICODE_ISTITLE (Py_UCS4 ch)
ch7} A& Al o] & A A o whe} 10|} 05 W T}

int Py_UNICODE_ISLINEBREAK (Py_UCS4 ch)

ch7} & vhg A1 A o] whet 10] 4k 05 Wk ok
int Py_UNICODE_ISDECIMAL (Py UCS4 ch)

ch7F107 5 Z 21 A o] w2} 1 0] v} 02 whHe Y T
int Py_UNICODE_ISDIGIT (Py_UCS4 ch)

ch7} Y] A (digit) 21 A] o] whe} 1 0] 02 W T}

int Py_UNICODE_ISNUMERIC (Py_UCS4 ch)
ch7} <= AF(numeric) =4} ¢1 %] of] w2} 1 0]} 02 WSS Tk

int Py_UNICODE_ISALPHA (Py_UCS4 ch)
ch7b &obsl 21 A o] whef 1 0]t} 02 Wy o

int Py_UNICODE_ISALNUM (Py_UCS4 ch)
ch7} @57 B AR o whe} 1o] 1} 02 wHEkgh o,

int Py_UNICODE_ISPRINTABLE (Py_UCS4 ch)

ch7} A4 75 & ZAAA o] whet 101} 08 WHEHRE HEP AN + gle B4, A 7Hsd Ao
ZF3 8= ASCI 23 o] 2~ (0x20) & A 9] 3t L, %Ll SRS tﬂ o] Bl ¥l o] 2~ o] A] “Other” 1} “Separator” &
3oE FAGUTH (o] FHolA] 4] 7He 3t A= repr () o] AL tidf EEE wf o] A A o]z

=] ] koot sl ALY ol 734 Al L. sys.stdout 9] \4- sys.stderro] 7|28 Ex49] A8 g}t
#-o] lsuth)
Ch3 APLE WHE 21 B a8l A8 5 Tk

Py_UCS4 Py_UNICODE TOLOWER(P) UCS4 ch
4B e WaE Ba}ch2 usrgy o

WA 335 97): o] B4t hekak A ol vl B e S T

~
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Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)
22 HEE 2 ch g HhEh T
WA 335E HA]: o] T 7hAsE Ao A wj P 3 A F T
Py_UCS4 Py_UNICODE_TOTITLE (Py_UCS4 ch)
A E A o)lag2 HEE 2} chE WU Th
WA 338E A A]: o] e st Al o)A v S AR U T
int Py_UNICODE TODECIMAL(P} UCS4 ch)
1030 ¥ A= HEE £2F chE YT o] 2 o] E7bs3td -1 B Uth o]l jag &
of| 9] & LA 71 A] g5 U Th
int Py_UNICODE_TODIGIT (Py UCS4 ch)
st ate] AR Mt A chE WYt o] Z o] B 12 R YT o] AR = A9 &
WA A7) 2] gk U T
double Py_UNICODE_TONUMERIC (Py_UCS4 ch)
double = tﬂii%l TA chE HEEEU T o] Zo] E7etH -1, 02 WYL o] AR = A9 E
QA 71 2] Gk T
U3 APLE AF§-31o] A2 A0 EE thE & 5 Uth:
Py_UNICODE_IS_SURROGATE (ch)
ch7} A 2 Al o] E Q1 A] E2ld T} (0xD800 <= ch <= 0xDFFF).

Py _UNICODE_IS_HIGH_SURROGATE (ch)
ch7} A48 A2 A o] E 2R &2t} (0xD800 <= ch <= 0xDBFF).

Py_UNICODE_IS_LOW_SURROGATE (ch)
ch7} 3+ A Z A o) E QA &gt} (0xDCO0 <= ch <= 0xDFFF).

¢

Py_UNICODE_JOIN_SURROGATES (high, low)
T ARANE EAE A3y & Py_UCS4 ZES w33 th high9} lows ZHzh X 2 A o] E 49
Ao T 2 A ) E QYT

FUDE 2D A AAl =

FUTE ANE BEIL AR AD2 G40 AA 25 W ThS APLE ALE AN £

PyObject* PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
Return value: New reference. M| U I E AAE 25 Y th maxcharS BXL ol vl X1 & A A F
3z 0_ Eojok gttt ZAZEL 2, 127, 255, 65535, 1114111 A|@A 20 A 7}V 7V7h2 to 2 &

uﬂ:ﬁd

30, Hl

ANE WL DY PAA S o BEE AN WE A= 201

)y T
Au) ln

=
U
]_

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
Return value: New reference. 3] 2 kind(7} 53+ 3t PyUnicode KIND ()| & & w3k
PyUnicode_1BYTE_KIND SYUYUHE MEL FUIE= e AR S D5 Uth buffers= kind o] w2}
A 1,2 T 4vo] £9] size 291 €] WA Al Aok Finh.

¥ A 3.30] 7}

PyObject* PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)
Return value: New reference. char ¥ ¥ yol|l Al U ZE AAE w54t} vlo]E= UTF-8& Q7 HH

w oo |
% Jo

B o Iy o
S Hzx £

Z WNo

\I

| %
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+

3= A A A o E/\}Qqq ¥ 317} NULL O] ofu |, WHE e T AA D
]H T30l 585 A dsUh

w7} NULLO]‘?i, o] gt4= W B 7} NULLZ A A E PyUnicode FromUnicode () A8 ZHg 3T} o]
AR 2 H A5 o] PyUnicode New () 2 WA= L, 3ho] A 3,120 A Al A Ut}

PyObject *PyUnicode_FromString (const char *u)
Return value: New reference. UTF-8 2 Q1 W H @-Z & char ¥ 3 uol| A FUZ = AAE W54t

_—QL_',
_IN-P'
‘L

>

PyObject* PyUnicode_FromFormat (const char *format, ...)
Return value: New reference. C printf ()-2E} format &AFA T 7FHA 79 QAAE HE A, 234 3}
oW §URE BALe] T/ AMGT ERH gro] S0l 7t EAAL METh W QA= C
¥ o]o] oF &1 format ASCII 1T F A FAL O] X FA49F A &3] A x| s of huith ok X A7}
585t

EAEA [ %3

%% n/a BEEKE

Sc int CintZ 294, dd £}

5d int printf ("sd") &} F5gYcth!

$u unsigned int printf ("su") & S5 H]

$1d long printf ("$1d") 2} =53 ch!

$1i long printf ("$1i") 2} TS5 H!

$1u unsigned long printf ("$1lu") 2} =53 h!

$11d long long printf ("$11d") 2} S5 h]

$111 long long printf ("$11i") & S5 }]

$11lu unsigned long long printf ("s$1lu") 2} S5 k!

$zd Py_ssize_t printf ("s$zd") & 53 H!

$zi Py_ssize_t printf ("%$zi") 9 53 rh!

Szu size_t printf ("szu") 2} F5 Y CH!

51 int printf ("si") & =5 FYh!

$x int printf ("sx") & S5 E!

$s const char* gd.Z28 CExujg.

$p const void* Cx22H 1634 4. S:WEY print 7} AH=3HE= Y834
Aol BlHE 0x2 Al Ash= Zlo] HAgdT= He
A2 st A printf ("sp") 2t FFHUH

%A PyObject* ascii() & &3 43

U PyObject* SFUZE AA.

SV PyObject*, const char* | +U I = AA (NULLY 5 A5 Hth et F A wf 7] 2 A
J-Z 5 CEAulE (R AA w7} W47} NULLol
g th.

%S PyObject* PyObject_Str ()= =3 23}

%R PyObject* PyObject_Repr ()< &3t A3}

AN 5 g T BAE UnA) 2R BAG) BT A% BAL TR BAY 1, 27} AR

;8 ZojE g9 ulo]E b obd B4 uth AU E ZujE] ©ho i negn el neyn o] o
HFo] E g20] 1l (PyObject* AAFZFNULLOJ™), "$A", "SU", "$S", "$R" B "sv" 2] F¢ A+ UY
t} (PyObject* QI A}7} NULL©O] o} ®).

M7 32004 A me11d" of el ol ek A o] F74= AF Y T

217 A (d, u, 1d, 1, Tu, 11d, Ui, N, zd, zi, zu, i, x) &} FF: 0-AE S I AL =7 AT = A Fol= AE&F U

E
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WA 3300 A WA 1, 1 1in B sz ol iRk Xl flo] 27be gl
tﬂ;q 3401],“ ]:‘E‘ﬁ s", "SAM, MU, "V, "SS", lngnoﬂ \:H—o—]. 1;‘1]:]]9’], 7%\?_:]_1]:_ g—L——UHPj x]_%lo] _'i_7]_ﬂ
ALtk

PyObject* PyUnicode_FromFormatV (const char *format, va_list vargs)
Return  value: New  reference. A3 F MY AAE HIE AL ALEH

PyUnicode_FromFormat ()3 5 <4 gch

PyObject* PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)
Return value: New reference. Q7Y E A obhjE FUIE AAZ YyZF T}

bytes, bytearray 9 7]ﬂ- Hlo]E 92 A A= Fo] A encodingol] Wt errors 2 7 2] 3 of| 8] A Bl &
AH&-81o] T :"%19‘413]' = ohNULLe] 2 4 913, o] Af AdHH o)A E 7B S AR Y T (AR S
LH_&O LHZ]— :IK]E =} ]_/\1}\]_]_)

=2 a1
A= TypeError7F A Z = =5 3 th

BT BEAE WE AN B2 05F F2AD Aol Y

Y,

Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
|UFIE AA dols TE ZAEZ w3t}
B A 3.30] F7}.

Py_ssize_t PyUnicode_CopyCharacters (PyObject  *to,  Py_ssize_t to_start,  PyObject  *from,
Py_ssize_t from_start, Py_ssize_t how_many)
FHURE AR A T2 AAZ EAE BATU D o ot DRAW BA B SR} b
S memcpy () 2 ZW UL o2 A] -1 % i Oﬂﬂ S AATUY, 238 A o EAbE A
TE W

B A 3.30] &7}

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
22 BEAE S A2 YTt fill_char& unicode [start:start+length] el &Yt}

fill_charo] TAHE H o £ AT A A ALl & ol 27 o A gyt
718 H T2 5 &S AL ol Y Al -1-& wEEeRAL o £ & A A ] U T
WA 3300 27}

int PyUnicode_WriteChar (PyObjecl *unicode, Py_ssize_t index, Py_UCS4 character)
Ao BAE 4UTh RAGL PyUnicode New ()8 53 BE Glojof FUth FUIE 24
=Rlolnzg, %XP% = FfrotA b} ofA S Al SFA] gFofok Tt
o] <5 unicode7t UL E AR AA], A 27 HH S Mo k=], AA 7 FA A
(2, B2 247} 1904 FAF T,
WA 330 =7}
Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
T2} of] A TX}E ol t}. o] YQ-’; = w2 E WA PyUnicode READ_CHAR ()2} &8 unicode”}
USE Ao 1 Qe 2 7h H 9 S Hol A 2 o
WA 330 71
PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. =} QA8 2 start(E 33 E]—) o A B} el A end(A] ] g th 7HA] stro]
39 B2 W Th 34 QE At A 85 4] U T
WA 330 71

e
flo

%l

ox
+

=
=
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Py_UCS4* PyUnicode_AsUCS4 (PyObject *u, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)
copy_nullo] AR =W, d FAE 238to] AL ug UCS4 M 3 of] B AU ). of 2] A] NULLS 9H8hean
o) 1% 44T} (58], buflene] u] o] e} 2 0B SystemError). 4F3hH bufer} WHEHE U Th
B A 3.30]] 7}

Py_UCS4* PyUnicode_AsUCS4Copy (PyObject *u)
TAL ug PyMem_Malloc ()< AH&3te] & A UCS4 W 3 o] FAFHY
o] W% 31 MemoryError7h A4 Utk W mwolt 34 5714 2

¥ A 3.39] F7}.

hEs
o
pa)
o
>
£
ok
gE
=
c
=
=

5215 Py_UNICODE API

Deprecated since version 3.3, will be removed in version 3.12.

o] API &5 PEP 393 & || of3f) H A 5 Uth 3to] A 3xo A A A A g7 uf 2o, &7 g2
A%l A AR 5 AT o)Al 1AL A8 A5l Re BA7E 9E F A8 2
PyObject* PyUnicode_FromUnicode (const Py_UNICODE *u, Py_ssize_t size)
Return value: New reference. 5013 2.7 (size) & Py_UNICODE H ¥ uol| Al U FZ = AAE w5t
uE NULLY 4 glo, o]d wj = W&o Foj= A ghsUth g tolE & A&
A AT W7 A AR o B AR Uk
W5 7} NULL O] obUl @, Wbk ke B9 AR L 4 Juich whekA, A
NULL < w2k &8 Yot
W 3 7} NULLO| W, PyUnicode KIND () 9} 22 AN A m| 222 AFE317] Aol EAHE W& o] YA
W PyUnicode READY ()& Z &38| oF gt}
Deprecated since version 3.3, will be removed in version 3.12: ©] A 2Bt U FZ = APIS] < F Iy}

PyUnicode_FromKindAndData (),PyUnicode_FromWideChar () B2+ PyUnicode_New () S A}
§3to] uho] 12 o] A BHAIA] 2.

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)
FUIE AA S WH py unicopeE W H ol thet ¢17] A8 ZQAE & vkskst ALY, of 8] A| NULLS BF
R \3
3]

KU

r 7

A2 5732 w7t

J=

FFY T obA) AT = glow A py_ovicopEr E@ S WhE UL W= PG vl d IE
ZJAEZ FEPUnt. A3 py_UNIcopEEALA = W3E d ZE £AER 23€ 5 9l o], o=

o] C ol A AL 8wl E A< o] 2ol 9151414l 2.

Deprecated since version 3.3, will be removed in version 3.12: ] A 2~EY U FZ = APIS €Iy}
PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () ¥ A Al
APIE A}8-5t0] vho] 22 o] 4 5141 4] <

Deprecated since version 3.3, will be removed in version 3.10.

PyObject* PyUnicode_TransformDecimalToASCII (Py_UNICODE *s, Py_ssize_t size)

Return value: New reference. 51 % size®] Py UNICODE ] ¥ o] Q&= 2 E 102 =AES 107 Zholl w2t
ASCI £ A} 0-9 2 A 3te] U Z= AAE Wyttt o 9 7L 38t NULLS FHEHghU T
Deprecated since version 3.3, will be removed in version 3.11: ©| A ~E}Y Py UNTCODE APIS] ¥ Ut}
Py_UNICODE_TODECIMAL () < A}-g3}e] mlo] 1 o] A A A 2.

Py_UNICODE* PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)
PyUnicode_AsUnicode ()9} ¥R BY, Py UNICODE () 81 Aol (712 £E A9Y) E sizeol A
Ast71 = FUth Ad Py UNICODE* BAFGo= A 9 FE I EV2EE 4 glon, o=
o iR C kol A A8 w) EA- o] ol felah Al 2.

WA 330 7}
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Deprecated since version 3.3, will be removed in version 3.12: °] A 2Eld YU FZ = API9] € H Ut}
PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () ¥ A3 Af
APIE AH§-3to] mfo] 18 o] A s Al 2.

Py_UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
4 3= IAER ZUE FUIE AL BAMES B Uth w2 $3 A Al NULLS WD
MemoryError o9& YA ZUTEH 182 oW A& S HHE w3yt (W3 & A 51
W PyMem Free ()& /\}36}*‘ A Q). A3} Py UNTCODE* B2+ Oﬂ% yWAdd d 3= e 23"
T o, ojuf= 29 C ol A AHEE ] E2HE o] 2 ol §-o 5HA Al L.
B A 3.20 &7}

PyUnicode_ AsUCS4Copy () Y -AFSE A APIE AF-&51o] npo] 18 o] A 314 Al 2.

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
HAAE py_UNICODE W] 7| & TE G 2 M UTH (M ZA 0| E AL 29 2 23 Th.
Deprecated since version 3.3, will be removed in version 3.12: °] A 2Bl F U FZ = APIQ] dH Ut
PyUnicode GET_LENGTH () S AF-&3}o] ulo] 1d o] A AL

PyObject* PyUnicode_FromObject (PyObject *obj)

Return value: New reference. 2 Q3™ FUIE A H o] oA
AHU T 0bj7} o) 1] (A B Fo] obd) AR FUTE AF o H, = 52 F7HA 7]

Uk
FUFIE o] AH & o] 9 A= TypeErrorE WAJA] AU Th

2ALA3Y

A 2A LD AT G E AR &G AAANA S EAEE YUIY T 45Ut

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char *errors)
Return value: New reference. QF= 2 0] =2} VxWorks 2] UTF-80] L} o} 2 Z A Z o] A 2A|d QA7 HY
EA49g Oagatunt A8 = ol @ X8 7]E "strict” 9 "surrogateescape” (PEP 383) 8] U]
. Y E = errors7F NULLO| | "strict" o8 A 2] 7] & AHSE YT sr& 4 EAE E1of x| gk
S
Py_FileSystemDefaultEncoding(Zto] ¥ AlZF Al 92 ZA| L AF D)o A BEALE LS 1] 23}
W PyUnicode_DecodeFSDefaultAndSize () & AR AI L

o] g+ vto]{ UTF-8 R =& F A Y Th
o ®7]:

Py_DecodeLocale () &5 .

B A 3.30] F7}.

WA 3704 HA: o] = o)A FEROJEE A28l surrogateescape ol 2] * 2] 7] o] & AY
ZAL AFLE ALYt} o] Aofl=, Py_DecodeLocale () ©] surrogateescape®]| AF&5 ¢l 17,
AR =AY ?_] d2 strictol] AMEFH 5 U

PyObject* PyUnicode_DecodeLocale (const char *str, const char *errors)
Return value: New reference. PyUnicode_DecodelLocaleAndSize ()2} FAFSFAI T strlen () & A
&3t £A4 4ol & A
WA 330 F7h

PyObject* PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)
Return value: New reference. F+U I = AA| S A= & o] =9} VxWorks ol A UTF-8 2 91 7 d 5} A L,
ZSHFANA A AL dFPF ez AFGF YL AWH = olH AEre "strlct"ﬂ‘r
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"surrogateescape"(PEP 383) ¢J Ut} ¢l I T & errors7} NULL©]
S3Uth bytes A& v o umcode— e g #x1s 238

2

=

BEx¥E L Py _FileSystemDefaultEncoding(3ho]# A2 Al G2 2AY Q=
PyUnicode_EncodeFSDefault ()5 AFESHIAl L

o] &4 v}o] W UTF-8 REE FA g th
o B

dHer digsted

Py_EncodeLocale () &4
B A 3.30] &7}

WA 3704 WA o] g oA =R )= AL 3L surrogateescape ol g 7] o A
ZAL A :"‘/‘_‘.:_ }\}'9‘?:]'1/]5]' o]Aoll= Py _EncodeLocale () ©] surrogateescape®| AF&5 11,
A ZAY AFHL stricto AHEEH AS YT

3 o] 27} Ve A4 EXAES AFYS T yFZ Y H, Py_FileSystemDefaultEncoding < ¢l
Fgo g Ag3}, Py_FileSyst mDefaultEncodeErrors S oy A 7]|E AFE3 oF g} (PEP

3833} PEP 529). x4} 72 HA Zof 519 0|2 & bytes® Admdatel®, os" W2 AL BT
PyUnicode_FSConverter ()& @%UL’\E XJ‘”‘OH oF &t}:

int PyUnicode_FSConverter (PyObject* obj, void* result)

ParseTuple W& 7]: (A3 T+ os.PathLike AEHJ2E FF L) str AAE
PyUnicode_EncodeFSDefault ()& AFE 3] bytesE A FZ YU bytes AA = U= 1

W29 S8 JUth result= B+ AR A &S wfl A&l oF 8= PyBytesObject #of oF E .
B A 3.10] =7}
WA 3604 WA A=F A& Tols Y Th

A4 FE B4 Fol %Y o2 sxE guuAAW ot MBAE AEFT
PyUnicode_FSDecoder ()& 3 42 A3 oF g ).

int PyUnicode_FSDecoder (PyObject* obj, void* result)
ParseTuple W 3+7]: (2 EX os.PathLike QEH o] AE E3] Ao 2 AL) pytes AA S
PyUnicode_DecodeFSDefaultAndSize ()& AR St strZ Y IAYTL}H str AA= Y= 1
29 28 AUt result= T = AFRE A S u)] S| A5l oF 8l PyUnicodeObject *o] oF T T},
WA 3.20) 71
A 3604 WA A2 R A& Tobe Ut

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_t size)
Return value: New reference. Py_FileSystemDefaultEncoding s
Py_FileSystemDefaultEncodeErrors o & X g 7] & Al&35te] EXAES gLt

Py_FileSystemDefaultEncoding ©] AR HA] ¢Fo™ ZA Y AdFF o7 Zulghcy,

Py_FileSystemDefaultEncoding 2 A|Z Al AL A FQGAA 27|18 YFo| =S 4+ gj\’\
Uth a4 2Ad A3 YA EAEL 7Y oF5tH, PyUnicode DecodeLocaleAndSize ()&
BN L.

o ®7]:
Py_DecodeLocale () &5 .

WA 3604 HA: Py_FileSystemDefaultEncodeErrors o # X & 7| & A&
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PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_FileSystemDefaultEncoding Uz
Py_FileSystemDefaultEncodeErrors o8 A 2| 7] & Al &3l € $8 #XAES UzEg
Utk

Py_FileSystemDefaultEncoding ©] AAE X ¢god, 2A|d QI oz Zwlshc}
B2 ZolE &1 QoW PyUnicode _DecodeFSDefaultAndSize ()& ARSI Al L.
WA 3.6004 HA: Py _FileSystemDefaultEncodeErrors o & A& 7] & AF&g4th

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Py_FileSystemDefaultEncodeErrors o & & 8 7] & AF& 3o {14
FT AAE Py_FileSystemDefaultEncoding® QI W3}, bytesS vtEstUt}h. A3 bytes
Aol = W vfol £ 7} £ 38 4 9120l 2344 2.

Py_FileSystemDefaultEncoding ©] ARH X ko™, 2A A QT Fo g2 Wt

Py_FileSystemDefaultEncoding 2 A2} A| A AT HGo|A 278 H v yZFd 3T 5+ ¢
SULH A 2AG dIHoE BAE S AT ok, PyUnicode_EncodeLocale ()% A5}
AALL.
o H7]:

Py_EncodeLocale () &5
WA 3200 7}
WA 3.6004 HA: Py _FileSystemDefaultEncodeErrors o & X & 7] & AF-&g4th

wchar_t x| ¢

A Q3= A EZ ] st wechar_t A9

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
Return value: New reference. 50 A size®] wchar_t W3 woll A FUZE AR E WHEUTH -12 size®
AESE 34 7) woslen S AFE5}o] A0]E 24T A4S oF S vpepd vt Al E NULLS ke
e

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
fi 14 TE AA W8S wehar_t W3] woll BARIUTE o size wechar_t 2 A7F HEARE U TH(Z 3 &

$E 2 A7} A9 E S A& UTh. BAE vehar £ A S ek WA 1€ WA T A3

wchar_t* EAUL 9% £2E 4% 97 obd 2 80l § 4N L. 28 2w 190l Bedd
wchar_t* EAgol 42 lél)r“: Z] %‘f°16}‘_ A& 2= }4 Iyt EE?}, wchar_t* tx}?‘—é"ﬂ =
9 EALZHE 5 9ow, o2 A R C G459 B ASE ) BAADo] 2ol Bol £2) 5
HA 2

Jm

wchar_t* PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
RUTE AR E ool = T4 EALE AT 28 £ADL 4 Q22 BTk size”F NULL
o) oUW, (39 Y 2 EAIE A2 ) Ffol = B A12] 58 #izeo] 51 Th A uchar_t FALo] Y
AL 2G5 UL, o2 As) TR C 849 B A8 wl EALA o) o)A Hol FolsHAL
sizeZ7}F NULLO] 2 wchar_t* BAlg o] @ BA}5 £33} valueError7} & Ut}

4% A pytien_aLLoc () o] <o) S ¥31E VLY (rytien_rree ) F Mg sho] A
2). ol & A], NULLS ‘3]-51-'6}3’_ *size= A EH A g5yt W EE ddo] A9)ddH MemoryErrors
A

B A 3.20] &7}

WA 3.70 A WA sizeZ} NULLO| 1L wechar_t* EAFg o] d EXE £33} ValueErrorE YAIA 3]

g},
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encoding & NULLE A AW 712 Q39 UTF-8°] A& E Y
d ol5 AdF Yol PyUnicode_ FSConverter()g AR 3 oF &
Py_FileSystemDefaultEncoding & AFE&Ut} o] W= o7 A
ANado e A2 FAge e 2 7L = 31, thE A A" oA+ 4
Z 2 7% 0] setlocale S T = uf)).

o A+ errorsi 3= =d, 2o s AYH 712 A& AR TS YUt NULLE AAFE 5
syt ZE U 2o tgt 7| & o 2 A 2]& “strict” YUYt} (ValueError7}F AU t}).

The codecs all use a similar interface. Only deviations from the following generic ones are documented for simplicity.

ELIEAY
T2 Ak I E APIY Y T

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *errors)
Return value: New reference. Q1T H F ALY 59| size A} EE YA Q8] FUIZE AAE T4}
encoding} errors+= st r ( ‘417‘} Shapo] 2 o] 9] v ) Wl T2 oful Q. ALgE FHE -2 glo] A
S A ) % A8 B 5 BT |4 o8 A NULLE W o

PyObject* PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)
Return value: New reference. U I E AR S 91331 A 3S vbo| A bytes 2 A 2 23U th. encoding
3 errors U RE encode () A EY 22 o] 59 wh/] M9} 22 vl U th AT THS 3}
o1 F1¢| oA 2 E ) & Aol 28 UTh Feo] A o) 7 %y 3R NULLS Wk o

PyObject* PyUnicode_Encode (const Py_UNICODE *s, Py_ssize_t size, const char *encoding, const char *er-
rors)
Return value: New reference. =1 A size®] Py _UNICODE W ¥ s& T Y3}l 3ho] A bytes A A & QF2F
Ut encodingT} errors= U I E encode () FIA = 22 o] 59 w7 W49} 22 o v] T
AT UL sl H 2ol A AER S Agte] 25 H Utk Lol o8] 7} BAE nULLS
FlacacigBi=

Deprecated since version 3.3, will be removed in version 3.11: ©] A 2~} Py UNICODE AP19] YR Ut}
PyUnicode_AsEncodedString () < AH&3Fo] nfo] 1 o] A 31 Al &

UTF-8 39

<2 UTF-8 Z9 APIY Y t}:

PyObject* PyUnicode_DecodeUTF8 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8 2 Q1A HH A Y 52| size H}o]EE U T Y 3Fto] U FZ = AA|
THE Ut Zdof A of| ] 7} 28 8HH NULLS RESH o)

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py _ssize_t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed7]— NULLO] ¥, PyUnicode_DecodeUTFS8 () A& %23t} con-
sumed 7} NULL ©] o}U ¥ oy T3 2T UTE-8 vlo] E A| AL+ oY & A 2% A kgt o2
Hlo|E= TS A ko tF Q9 vlo]| E 5= consumed o A 74 U T

]
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PyObject* PyUnicode_AsUTF8String (PyObject *unicode)

Return value: New reference. UTF-8-& AF-2-3lo] U I E AAE A7 QJ 3l ZIE 5}o] A bytes 24| 2
Rt o ol ] A 2] strict” Ju T ZE oA o 2] 7} A sk NULLS Wk o

Eﬂ

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)

FUZE 249 UTF-8 217 o EH??P ZOEE NEsty, AFYH T T7)E (HFo|E 3 2) size
ol A7t size A= NULLY 5 A5 UTh o] A% 2717 AFE A g5uth wahd B ol
S ZE2IJETAEA erﬂl‘”ol,ﬁ“‘zﬂﬁ HFo] E 7} 3 73 Ut (sizeoll £ A] k55U Th.

o & 7} 2k &1, NULL o] o 2] A AT} & BB E AT size7F A A E A kS T}

This caches the UTF-8 representation of the string in the Unicode object, and subsequent calls will return a pointer
to the same buffer. The caller is not responsible for deallocating the buffer. The buffer is deallocated and pointers
to it become invalid when the Unicode object is garbage collected.

WA 3.30] 27}
WA 3704 WA 92 o)A char *7F o}yl const char *YJ Ut}

const char* PyUnicode_AsUTF8 (PyObject *unicode)

PyUnicode AsUTF8AndSize ()2} ZA| W 27| & A A3HA 54U tt.
WA 330 F7L
H A 37004 W7 vk g2 o)A char *7F o}y 2} const char *JYTh

PyObject* PyUnicode_EncodeUTF8 (const Py_UNICODE *s, Py_ssize_t size, const char *errors)

Return value: New reference. UTF-8-2 AF-23}o] F0] A size?] Py UNICODE W ¥ s& QT 3} dfho] A
bytes 1A & Wk&-g o}, Zdlof A of 9] 7} wEA S NULLS WEEHEU T
Deprecated since version 3.3, will be removed in version 3.11: ©] A €Y Py UNICODE

API 9] d R Urt}; PyUnicode AsUTF8String(), PyUnicode AsUTF8AndSize() Y
PyUnicode_AsEncodedString () & AF-&3}o] ulol1d o] A S AL

UTF-32 7.9

<2 UTF-32 29 APIY Y t}:

PyObject* PyUnicode_DecodeUTF32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)

Return value: New reference. UTF-322 Q1 F W H W3 Ex}go| A sizevlo] EE T IS S F I =
AAE WU th errors(NULL O] oFU W) = ol & A2l & Ze Tt 7] —Eh%k% “strict” Y Y T}

byteorder7} NULL©] o}U W, T AT = A A H Hlo] E A& AF3e] U] 292 A 2 o}

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

*byteorderﬂooh—, A Hlo]H Y A g 4uto] EZLHLO| E A FA (BOM) oI, H e 7} o] wpe =
FAEZ A% 3 BOME A3} FURE Aol BALE A 95Ut *byteorderZt ~10]th 1],
TEulo|E ¢4 A7 S 8o EArE Ut

9T B shyteorder= 2 T 0] E] Q] B A A vlo]E &2 AA YT
byteorder7} NULL o] @, T 8|2 o] E] B %A 2= 2 A 23k o).
Feoj A of 2] 7} @AY 3h W NULL-S WY o

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py_ssize_t size, const char *errors, int *by-

teorder, Py_ssize_t *consumed)
Return value: New reference. consumed7} NULL©] ™, PyUnicode_DecodeUTF32 () A8 5Z3t}. con-
sumed7} NULL©®] o} W, PyUnicode_DecodeUTF32Stateful () & 23 474 UTF-32 v}o] E A&
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2 (7} 42 ol o) 2] 2] k= HlolE ) & o2 2 X 2514 5 Ut o] 23t Hlol Ex YT YH A

orom t]Z Y H HFo|E = consumed ?ﬂ Z]'qu/]’

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference U] o] E] H n}o]E £ A] 2 UTF-32 Q1 Z Y2 AI8-5to] 3lo] A vlolE B2 &
HEEgt Ut FAE-2 34 BOM nta 2 A2 o) ol ] A 2] = “strict” U Th. Zd o) A of 2] 7}
WAy sk NULLS Wh g T

PyObject* PyUnicode_EncodeUTF32 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int byte-

order
Return value: New reference. s°l 9= ‘rr‘/] = dlo]E]e] UTF-32% A FHH kS ¥ 351+ 1ol A bytes

AAE AUt 282 o= ‘ﬂ} 1E &A o met 71 585 YUt

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorderﬂ 0o, 8 2222 &4 432 = BOM 1h= (U+FEFF) 2 A2 o) o8 7 ZE A
£, BOM =7} SFoll 715 A k<5 Ut
o

=]
Py_UNICODE_WIDEZ} Aol H 2] 9O, AR A 0] E o] T I =
T oA o & 7} LAY S H NULL-S HHEFg Y o)

Deprecated since version 3.3, will be removed in version 3.11: ©]d 2~} Py UNTICODE API1S] dH Ut}
PyUnicode AsUTF32String () ©|W PyUnicode_AsEncodedString () & AF&35Fo] ulo] 14 o]
EEERES

kel

By

AEZ EHHEY

UTF-16 3.1

<2 UTF-16 9] APIY) U t}:

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-16 2.2 A7 Y H W ¥ B} A size vl EE Y IZ Q3 3T 74

7= A& WA Tk erors(ULL O] obU ¥) = o 2] 2 2] & o) Fuith 712 3L “suiet” Y LI}
byteorder7} NULL©] o}UH, U] T 6= X A H Hlo| E £ A& AFR-3to] O F QP2 A Z3th:

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1 big endian

*byteorder7t00]i, 4 H o] B9 A5 20}o] EZF IO E 4] A (BOM) ©| ¥, U] T = ©] Hfo|E
A E A1 BOMS 23 FUIRE FAE ol HAME A] 925Ut} *byteorder”Zt -10]uF 10 ¥
BEvbolE A FAIZF S A Ut \ufeffy \ufffe £27F g U,

After completion, *byteorder is set to the current byte order at the end of input data.
byteorder 7} NULLO| W, -2 Y| o] E]| B <= A 2= 2 A| 2k ).
ol A] o] 9] 7} WAy Sh el NULLE W o,

PyObject* PyUnicode_DecodeUTF16Stateful (const char *s, Py_ssize_t size, const char *errors, int *by-
teorder, Py_ssize_t *consumed)
Return value: New reference. consumed?} NULL©] W, PyUnicode_De code UTF16 () A8 23 th. con-
sumed 7} NULL 0] o}UW, PyUnicode _DecodeUTFl6Stateful () 2 53] B9 UTF-16 v} o] E A]
XS EF vl E U EF A ZA O E ) & ol 2| 2 A stA] syt o] st ulo]lEx U A
= 2] okow Y7 H HFo| E 4= consumed ol A7 Y Th

8.3. Aldx A 109



The Python/C API, & x| #] A 3.9.16

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. V) ©) E] B H}o] E 5= X & UTF-16 91 7 Q3 AH-&3t0] T}o] A ufo]| E &2}
BB A 343 BOM ulmz Al Zgh ok o 2 A el “stiet’ Utk 2e o A of
WA 3 NULLS HEEHE o)

PyObject* PyUnicode_EncodeUTF16 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int byte-

order)
Return value: New reference. s = FUFZ B o] 2] UTF-16 A FZ A 7t E3H3}+= 1}o] A bytes

A7) & BB 282 ohe vhol = A of wheh 71 5g U o)

o

<
<]

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder 7} 0°] ¥, £ EA€d2 4 7+ = BOM vF= (U+FEFF) 2 A& gt thg F =0 A

o o
£ BOM 127} 9po] 2715 4] kvl
, & Py_UNICODE 3ol AEACIERC R ZAE ¢ Jd5Uth &
-2 UCS-2 A= s A g U th.
eol 4 o] 2) 7L A NULLE Whakgh o,

Deprecated since version 3.3, will be removed in version 3.11: ©| A €} Py UNICODE APIS] dH Ut}

PyUnicode AsUTF16String () ©|W PyUnicode_AsEncodedString () & AF&38Fo] nulo] 149 o]
A ALA .

Py_UNICODE_WIDEZ} A5 &
o) A ¢to W, 7+ Py UNICODE

UTF-7 29

OS2 UTF-7 29 APIQ Ut}:

PyObject* PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-T2 QI H XY 59 size H} o] EE YI Y3t FUIZE AA
B U th g o A of &) 7} w8 51 NULLS WHERh o

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py _ssize t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed7} NULLO| ™, PyUnicode_DecodeUTF7 () A3 T2t} con-
sumed 7} NULL©] o}, &3] 227 3k UTF-7 base-64 A A -2 ol & 2 X 2] 5] x| k5 th o] 3l nio]
ErvadEA don tadH ulo]| E 5= consumed o A7 U T

PyObject* PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py _ssize t size, int base64SetO,
int base64 WhiteSpace, const char *errors)

Return value: New reference. UTF-7-& AF-g3}o] 0] % 37]9] py UNICODE W3 & Q7 J 3 gho] A
bytes A& g Zd oA o 2] 7} 3 & H NULLS WY T
base64SetO 7} 0°] oUW, “Set O”(th2 S v 7t §le FF3) & base-64 2 AF
base64 WhiteSpace 7} 00] of U, ZW -2 base-64 2 A FZFH YT} mho| A “utf-7> T 2] 7
oz AR,
Deprecated since version 3.3, will be removed in version 3.11: ©] A ~E}¥Y Py UNICODE AP1S] 4R T}
PyUnicode_AsEncodedString () < AF&38Fo] nfo]1d o] A sHA A L.

i

g4t

3
© 5o

o]N-
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22 “FUFE o]~ 7 o] (Unicode Escape)” & APIY Y t}:

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. U T E o] 2 A o] Z AT H E 1Y 59 size Bl EE UZHFto] FUIZE
S L0 Aol A A9 A UL B o
PyObject* PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. +U T E o|2~A O] Z & ALR3t] U TZE AAE AF 3} 2 IS bytes
A 2 wkgheby . ol 2] A 2] “strict” d Ut} ZE ol A o €] 7} A S NULLS WU T
PyObject* PyUnicode_EncodeUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)

Return value: New reference. U T E o| 27| o] L& AFg-3Fo] F0 7 size®] Py UNICODE W HE QA7 H
3} bytes A A S WU th ZE ol A of 9] 7} A 1 NULLS HhEEHU o

Deprecated since version 3.3, will be removed in version 3.11: o] 2€}Y Py UNICODE API9] H YUt}
PyUnicode_AsUnicodeEscapeString () & AF&3}o] ulo] 2 o] A 34 Al L

022 “UA] FYFE o]~ A o] = (Raw Unicode Escape)” 78 API Y Y t}:

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. QA FUIZE o] 2A|o]lZ QA FZPH EAY 59 size v} O] EE U] Z Y 59
FUILE AR TEUTh el o272 sh e nuLLE vkekgh o)

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)

Return value: New reference. QA U T E o] AA o] ZE AR 3lo] fFUZE AAE QIYS T 2HE
bytes 22| 2 Wk o} o 8 A 2] = “strict” Y Y T} ) d] of| A of £] 7} g 6FH NULL= RESHH o}

PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. QA FUIE o|27F| o] & AL-83510] 0] X size] Py UNICODE ¥ &
AT J 8L bytes A& WHEHFHUTE 2o A o €] 7} dAF S NULLS RESHU T

Deprecated since version 3.3, will be removed in version 3.11: ©| A ~E}Y Py UNICODE APIS] 4 H Ut}
PyUnicode_AsRawUnicodeEscapeString () ©|Y PyUnicode_AsEncodedString () < AH&3}
of vhol 18] o] 41 341 4] 2.

Latin-1 =9

=& Latin-1 &9 APIJ Y t}: Latin-1-& A5 25670 9] U 2= Al 5o s Fstm] Q7Y Fof I of A
EREEE RS
PyObject* PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1 Q1 Z 3 H EA} 4D 59| size H}o| EE YT Y5t FUZ = AAE v

Utk Lol A of 9] 7} 8 b NULLZS REF Y Tk

PyObject* PyUnicode_AsLatinlString (PyObject *unicode)
Return value: New reference. Latin-1-& AF-83to] FUIZE= AAE AFZ Y3t AHE 50| A bytes 24| 2
U o) ol 2 A 2] “strict” YU TF. ZEof| A o] 9] 7} Y 5 NULL S REEHEHU o

PyObject* PyUnicode_EncodeLatinl (const Py_UNICODE *s, Py_ssize_t size, const char *errors)

Return value: New reference. Latin-1Z At-&-5to] S20] 3 size®] py_UNICODE W] HE 1 F Y 8Fal gho]
bytes 212 £ WU T, T o] A] of ) 7 941 Shel NULLE ke o)

]Ilﬂ
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Deprecated since version 3.3, will be removed in version 3.11: o] A ~E} Py UNICODE API1S] 4K J U}
PyUnicode AsLatinliString() ©|Y PyUnicode AsEncodedString() < AF&3}o] wlo] 13|
o4 SHA1A) 2

ASCIl 79

=< ASCII Z 9 APIY Yt 7H E ASCIL Hl ] B & 3] & F Ut} th& BE ZE+ o2& A I

PyObject* PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCII O]E’_‘ﬂ H EALE 59 size v} EE Y I Y3 FUIZE AAE Wy
Uth Z g oA o 9] 7} g 8 NULLS ¥HEHgY T

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCIIS AM&3lo] U TFE AR S 275t Z23E 3}o| A bytes AA =
HEgkghU T} ol 2] A 2] &= “strict” P U TF. ZE ol A o] 2] 7} A 3H A NUL LE 9y ok

PyObject* PyUnicode_EncodeASCII (const Py _UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCIIE AL-g3}o] 0] F size®] Py UNICODE W& Q7 Q3L gfol A
bytes 2} 4] & Wbk gt k. 9] ofl A of 9] 7} g 3 NULLS Wbk o

Deprecated since version 3.3, will be removed in version 3.11: o] A ~E} Py UNICODE AP19] 4K JU};
PyUnicode AsASCIIString() ©|W PyUnicode_AsEncodedString () < AF-&35}o] U]—O]ZEﬂ o]
A SHAA 2

SRS EL

This codec is special in that it can be used to implement many different codecs (and this is in fact what was done to
obtain most of the standard codecs included in the encodings package). The codec uses mappings to encode and
decode characters. The mapping objects provided must support the __getitem__ () mapping interface; dictionaries
and sequences work well.

g2 vl 2 e AP Th:

PyObject* PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const
char *errors)
Return value: New reference. =1 2 mapping A A & AF&3to] QT H E XY 59 size HFo| EE T Z H 3}
o FUIE AAE TEUTE A o19)7h T sHE NuLLE HEF U o

mapping©] NULL©] ¥, Latin-1 t] 31 o] & 3% Ytk 234 ¢k o™ mapping2 vho] E A4 (001 A 255 A

0|2 A8 FUTE BAY, A (FULE A2 A AH U Ei= None2 % v B8l oFghlch. 7]

= A ¢F-2 ¢ o] H H}o] E (None, OxFFFE =+ '\ufffe'Z 1335 = 2180 o}y 2}, LookupError

S AEetes )2 BYH A G2 wjF o g HeE o] oy E TAYA P Y

PyObject* PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)

Return value: New reference. 51 %] mapping 24 A & AF&3te] FUZE AA S A7 Y352 S bytes

23] % EI e, ol 2] 2 214 “trier” 9 U eh. 2ol A] o2] 7k 48R NULL W
3]

mapping A2 = U E A5 S bytes A A, 001 A 255 Ako] &] A BE=None & & wjj F5f of T th.
Noneof w3 == ZE 0k ofu e} wf F 5 ] 9k A A 4= (LookupErrorg k= 2) & “AF o H A

ore w7z A= of o el 7 By gk,

PyObject* PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping, const
char *errors)
Return value: New reference. 51 2 mapping A A S AH-&31o] 0] X size®] Py UNICODE W35 Q137 H
311 2 A7HE bytes 2 = Mg ok oA o] 9] 7} WAl S NULLE WhEHghI Tk,

L
kv
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Deprecated since version 3.3, will be removed in version 3.11: o] A ~E} Py UNICODE API1S] 4K J U}
PyUnicode_ AsCharmapString () ©|W PyUnicode_AsEncodedString () & AF&3}e] ulo] 13|
EERRE

oS 9 APIE= FYUIZEE FUIER v F stk FolA 52

PyObject* PyUnicode_Translate (PyObject *str, Pvaject *table, const char *errors)
Return value: New reference. ZA v 3 H| o] B-& #&3}lo] EXE S At 23 FUIZE AAE ¥ES
gPuth. Zuol A o8] 7h wh Al el NULLS W o,
j3g H o]l B2 FUIZE AT AT E FUIZE XS ZF U None(Z A7) AHA = £ 5 gy o} of] v 33 3
SENEN
B EHOlEe getiten () AEsols B AFHA ALtk GA el AAAA 2 BT
ol g = 2] k-2 FA¢ HT(LookupError 2 9ulsl A= AR & ate EAE U
errorsiz o A 8] LA 9l o] u] i), 7R o2] AelE ASTE el nLd £ g,

PyObject* PyUnicode_TranslateCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping,
const char *errors)
Return value: New reference. A} mapping Bl 0| 8- 2§ 35}o] 0] R size] Py UNICODE W ¥ 5 WHE3}1L
A FUIE AR S w2 Z oA o] 7} A5 NULL-2 RESHg Y o

Deprecated since version 3.3, will be removed in version 3.11: ©| A ~E}Y Py UNICODE APIS] ¥ Ut}
PyUnicode_Translate ()W LEF 7 7|8 APIE AFR-5}o] nlo] 18] o] A 340 Al L

v 2 MBCS 74

t}-&2 MBCS .9 API?:]\/]D}. 3 7)) %5%01]/3@/\}%@4 Jdomw n32 MBCS ¥W37] & AFg3lo] i3S
T g YT MBCS(EE+ DBCS) &= @A 3turt ofdet 3 Seladof fo AL, A 32 7Y
< A= 71 A9 *}&Z}é—i@ﬂl o3 gyt

PyObject* PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS 91 7 Q@ H B 2}L 59| size ¥} EE I Y3l FUI= AAE
Yk selol A o 9] 7} 84 5He NULLE Wk o,

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed7} NULLO| ™, PyUnicode_DecodeMBCS () A8 523U t}. con-
sumed?7} NULL©] o}, PyUnicode DecodeMBCSStateful () 2 23] A3 (lead) B} EE U] T Y
BFA] 9ka1 t] P H ufo] E 527} consumed ol A 7 Ytk

PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCSE Al-&35to] U ZE AR E AF Pt 2 IL}% s}o] A bytes A =2
WHEFRL T, of ] A 2] “stricr” U T, 318 ol 4] o 9] 7} WA 5 noLL S Wk o,

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. A E T = H| o] A& AL&3te] FUIE AAE o]ifé 3} 11 3}o] A bytes
A4S wHE o T o A o 9] /b A 3 NULLS WHEFS U ) CP_ACE TS 5 0] K] & AHg 5}
MBCS Q1 FHE 45Ut

W7 3.30] 7%

PyObject* PyUnicode_EncodeMBCS (const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS & AF-g83}o] 0] A size] Py UNICODE W ¥ E QT 3t sol A
bytes A A& WkEH T Fdlof 4] o €] 7} ¢ 5 NULLS HHEHH o)

Deprecated since version 3.3, will be removed in version 4.0: ©] A 2€lY Py UNICODE API
o 4R JYrtt; PyUnicode AsMBCSString(), PyUnicode_EncodeCodePage() X &
PyUnicode_AsEncodedString () < A-&3lo] ulo]l 1@ o] A 14 Al &

b

rE m
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WA=e} &%

RS S

THE APLE 90 §UTE AA 9} BA AL (FReIA BAL ol AL Th Al
Sm AN A S WA

o 2] 7} A8l B F NULLO| W -15 vk o

PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. & ZA 22 o]o]£o] st} MEZ2 FUZE EXE S Al &gt

lo

] A A A

Y

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
Return value: New reference. A4 & £&3lo] FUITE BAY 2| 2EE Al F T sepo] NULLO|H,
B3 BE EAGA o] gty 298] 9Fod, ol FRAPIA E&o] doj T
H t maxsplit +3o] FH G UTH ol ¥, A gho] AR A st T2 A3 g 2Eo 235
2 sy

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. Split a Unicode string at line breaks, returning a list of Unicode strings. CRLF is
considered to be one line break. If keepend is 0, the line break characters are not included in the resulting strings.

PyObject* PyUnicode_Join (PyObject *separator PyObject *seq)
Return value: New reference. &1 7 separator S A-&3to] EXG A|F25 AdZ5 1 29 FUIZ=E B2

< Wk

Py_ssize_t PyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int di-
rection)
substro] £ X 8] Zol| A (direction == -1 JFA A& TS 9 v 8}, direction == 1 | A}
A& JugYth str[start:end] 2 X3 1S WY ch 289X ¢¢od 05 WY
ol e 7h A she 12 kg o)

Py_ssize_ leUnicode Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)
Z 0] A directions AV-&35F (direction == 1-& A ¥}sF AME 2| u| 3} 11, direction == -1 I}k
gu Yt} stristart:end] ol A substrs] X* H”‘H ﬂxl S wrEshy oy wks gk A AR
ARGt 1 G5 AT BEG WEE e, 2t el g A A7} 2
b o}

Py_ssize_ ZPyUnicode FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)

¥Q 1o
o X 12
tjo 1o flo

ZF ) A directionS AN-&3 (direction == 1-& A v}sF AML 2|5l direction == -1 99} AN
o u1 31 T} str [start end] o)A E4 che] 3 @ﬂﬁﬂaﬁ%ﬂqwnﬁgﬁgﬂﬂﬂ@ﬂﬂ
Ad AUtk -1 2 A 3= FHol =2 UrE‘r‘ﬁi, o8 7 AR A7t AR A=

UERY U T}
B A 3.30] &7}
B A 3.7 A WA start2) end= o] A strstart:end] A E S5 SE= 2 A U

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
str[start:end] ol Al substro] A A ¢Al 5735te Sl4E WU Th o2 7 ¢detd — 15 W
Sk,

PyObject* PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)

Return value: New reference. stroll A substr®] 2 ) maxcount 5 7S replsr 2 v} 1 23 U ZE AR =
vk o} maxcount == -1 R E SHAE WA TS 9 u]zg-l,]r/}

int PyUnicode Compare (PyObject *left, PyObject *right)
FR2AE S Hlaetal 4 FE, A, Foll sl -1, 0, 18 RbE ey o

o] Y Ash Al 1S WHHER, 28 FASI] 3 pyrrr Occurred ()& EEHF Pk

o]N-
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int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
FUIZE AA unis stringd} W) w3k 2H2 25, 25, Foll ol -1, 0, 12 W33 ok ASCIE Q15
FH FAE T At A o] 71 £ A%, 8] ASCIL 2 A7 £3= W 3+ 9 8 22 S 1S0-8859-1
= 3 43 o,
o] Tt o9 & B A7 A] hF YT
PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. T U T = £ 2Y9-S =53} 0] Il (rich comparison) 3} 37 T} = 1 }E w3t
g
o o 9] 7} Y 31 NULL

* 4FH A ¥AE=Py_TrueltPy_False

° [e)

2352 44 9o Py _NotImplemented

i)

0.

op°ll 7} 3t k& Py_GT,Py_GE, Py_EQ,Py_NE,Py_LT ¥ Py_LE9YThH

PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. format3}; argsol| A M| 219 AA) &S wt&gUt}; o] AL format $ argse}

FARg T,

int PyUnicode_Contains (PyObject *container, PyObject *element)
element 7} container©l] &= o] 9 =2] o3t 19 wpet FojL} AR L wisksh ot
B

element= &Y 84 FUIE FALE A Wl of U th. of 217} glo ™ —10]

void PyUnicode_InternInPlace (PyObject **string)
U7k Soring & A el ol A 9 Gnterm) ST Q1o ol 8 USSR A2l AL A
o} st} *StTing.»]— 7o 71& 9" Ex1go] 9o *stringE JAo=Z /\4 Z46‘1—1/]1;].(o] A B2
AR A2 A5E FLAY T A8 A EAL AA ] 22 A5E AN QY TH, TZA) 900 Foing
GED T AH U (2 D82 SN T, (45: B2 Aol ) @ clob ) Al o
o] A4E A2 A5 FYlGL ALAANL; TE Aol 2R APV TE F AN 257

a9y

*

o uN'

PyObject* PyUnicode_InternFromString (const char *v)
Return value: New reference. PyUnicode_FromString ()3 PyUnicode_InternInPlace ().4 ‘?;
A8 (intern) & A FUIZE FALE AA L 22 g 7H o) Aol " H ZAE A A of] th$F A (¢
o) 222 wakgh,

8.3.4 FZ 7

PyTupleObject
o Pyobjecte] AH WL whol W £ 2 AR E VeI
PyTypeObject PyTuple_Type
o] PyTypeObject A" A= ol W /7& 2 e dUth ato] W A5 tupled} 22 A At
int PyTuple_Check (PyObject *p)
pARE AA AL FE Do) A8 o) dAHAT FE EAFUL o] FHE T4 AT
int PyTuple_CheckExact (PyObject *p)
p7t RS AA AT, & Fo AH PO dadas oyl F2 EHF UL ol e 343
e,
PyObject* PyTuple_New (Py_ssize_t len)
Return value: New reference. 7] len 91 FZ& A A}, A3 Al NULLES ¥H&-gU o}
PyObject* PyTuple_Pack (Py_ssize_t n, ...)
Return value: New reference. 7] n 21 M| 52 AA U, A9 A NULLE ¥ o). 52 312 glo| A 21 A
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£ 7tgl 7] —ff———'.—n MY C AAZE 2713+ F Utt PyTuple_Pack (2, a, b)EPy_Buildvalue ("
(OO) , a, b)EETEFUL

Py_ssize_t PyTuple_Size (PyObject *p)
52 ARo] T £ 2 Wol A, o F B 2]

Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
T2 pd 2715 WUt o] 7= NULLe] obU A JTE S THe Aok Utk ol E AAbe 3 H A
Fsuth

PyObject* PyTuple_GetItem (PyObject *p, Py_ssize_. tpos)
Return value: Borrowed reference. p7} 7}2] 71 += {22 pos ] A9 = AAE vk} pos7 HH &
Hoj b, NULLS vH3Hs} 1l IndexError Oﬂﬂ E At

PyObject* PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PyTuple GetItem ()} 8]S2SHA| T, QRS EHol)A] k<5 t)

mlm

Hhgheku ok

PyObject* PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize lhigh)

Return value: New reference. p7} 7}8] 71 = 5= 9] low2} high o] o] &8fo]A~E HI3tsl A}, Ao std
NULLE W e, o A Shol WA pllowshigh S EE UG 4 2o Resl o4
2 A 9% A syt
int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
p7t 7He 7= TE Y pos Sl Aol AA| ool et F2E AYFUTE FFetd 02 Ut pos7t
HHE Blol U, -1&5 W86l IndexError o )& A th
3 o] ool et FRE “FA I FFES e A A FZol o)) = FEo tht IR E

B Y D]—(dlscard).

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
PyTuple SetItem ()3} HIZSIAI R o 8] HAl= oFA] kom 2L FEo A= wf*wb* ALg5f of

Tuple SetItem()SF &g, BA| Z9 2o ot

Py
= E!_.%z‘l- SIS =

Fa: ol I ZE oo S FXE“F
} = = e

£ W 2 A &5 Utk pos 91 2] ol A

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

B2 202 248 o A8 S AL UTh newsizels B2 A22 Zol 7t HUTh FEL o)
B oA B, A A e b D8 A B T o B o} Al
o)u] T AW 0| AL ARFA HAIA 2. FEL FA oA AR AL ol FUILE o] AL 2o F
RE2S YL FEL BEE A0 AFS e 02

PN S, 9A o BeAd BTk Ags
kSt Zeto|dE I E =, xpo] ARgho] o]l F-E &S] Ay Brha ZHF A= <t E Y

“p7b A E B AAE WA U ot 55 o Ao S, 12 MBS, pE NULLE AR5
MemoryError Y SystemErrorE WA A U th

T

’
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8.3.5 XA A FEX AA
TZ A Al A2 (struct sequence) A A= namedtuple () ZAY CHS7FELYTH S A EZREE 53 &5
BT = = ABaYUTh FRA A BAAE U8 E, A 5 122 A|1B 2 ¥ Bsojof dyth

PyTypeObject* PyStruct Sequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. o}2oll A HH desc®] HIo|EE MEZ2 FZA A2 FS WH5 Ut 23
3o A AHAE PyStructSequence New () 2 s 4 Q5T

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
descZ F-Z A A A2 E ryped AR e ol A 2735 T}

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
PyStructSequence_TnitTypeSh 22X\ ¥, 48318 02, Asald -1 wabgh ),

B A 3.40] =7}

PyStructSequence_Desc
BE FERAAAL PO et A E 2T

= C 3 o]

name const char * IZA A A T o] &

doc const char - T ol &t = ~E Fol et £ AFoT IS
NULL

fields PyStructSequence_Field| 2% 39 & o]&5L 7[Z NULLE 2= v g

: qazad

n_Zn_sequentelnt Sl Zol A & 5 = 9 5 (FEE A5E 3
o
°

PyStructSequence_Field
TRAANA2Y] B2 7T ULh FRAN AN A2 RFEE RYIHEE, BE FT &= Pyobject *
L HgYt) PystructSequence _Desc® fields Bl g9 el A= XA
el =AE 28U

g [cd |9
=
name const dr 9 o]Fol o5l EES BE5S ZWe{ W NULL, o] o] Sl HHE F+
char * W PyStructSequence_UnnamedField® A3t
doc | const A =A~EFo| L} Aks e NULL
char *

const char * const PyStruct Sequence_UnnamedField
o QAU FATI] AT AE o) Fe) 547

72 3.90 4 W7 : o] char *o|A] HAE Y5 h

PyObject* PyStructSequence_New (PyTypeObject *type)
Return value: New reference. PyStruct Sequence_NewType () 22 THE yped] AA~HAE w51 T}

PyObject* PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7}8] 7] = 2 A A1 B2 X posell Q= AAE S FUch HY
AR 05 2] ek,

PyObject* PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. Py St ruct Sequence_GetItem () S5z 2,
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void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
TF-ZA A A2 po] AP posoll Sl BEES FhoZ ARJUT PyTuple SET ITEM() 3} up7HA =,
AL Az e A2EAT A& W7 AL oF Fuic

Fa: o) dreod e F2E“FH UL

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem () FS53 A =E.

Fa: o) deod i F2E“FH UL

8.3.6 2|2 E 7|

PyListObject
o] PyObject] A EH P2 dtol | 2E A S e YTt
PyTypeObject PyList_Type
o] PyTypeobioct AABAE Fold B AE §& e o] AL shol Al A9 1ist 9 2L
AA AUt
int PyList_Check (PyObject *p)
p7tEI2E AA G 2] 2E Yo A B dadad g vk yrnt o] e A ATF U
int PyList_CheckExact (PyObject *p)
p7h A AE A AW HAE o] HE o} AaAs} ol FE WBFUL o] Bat T4

AUt
PyObject* PyList_New (Py_ssize_t len)
Return value: New reference. 24338 Z 0] len Q1 A ) AEE, A3 5H NULLE ¥+8-3HU o}

Z3: leno] 0RT W, WiEE 2l2E AA ] FE2 NULLE AAHFYTH
PYLlSt SetItem ()& AA AAR HAA3}7] Al PySequence_SetItem()
S A oA ol A Eo] AA T = 2T 4 YHITh

ex
N

Py_ssize_t PyList_Size (PyObject *list)

listo) A B2 E AA Q) Dol & vt} o= 2| AE Ao e len (1ist) 9 F5FYh
Py_ssize_t PyList_GET_SIZE (PyObject *list)

e AL = PyList_size () o WiaZ F4.

PyObject* PyList_GetItem (PyObject *list, Py_ssize_t index)
Return value: Borrowed reference. list7} 7}V2] 7] = 2] 2 E | A index 1 X 2] AA & wrasu o) ¢
Z7h ob]ofof BTk e] 2 8] BoIA B9 Q142 A 205 A Qb th. indensh WS o

(<O I = >=len(list)), NULLS ¥F8 5} 11 IndexError 92 & A A gt}

)
] e

PyObject* PyList_GET_ITEM (PyObject *list, Py_ssize_t i)
Return value: Borrowed reference. 9| 2] AAF Q= PyList_GetItem ()2 W3 Z & 2.

int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
Y AEQ AY X indexol] Y& FES iemS = AUttt JF3sHE 0S5 93U T index7t B &
Holud, -1 vistst IndexError o= "4 Ak}
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m[o

H: o ot iem) | F FE T FA L A

P Yk

W 9179 g aso] o)n] Yt G2 ht B2 E

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)
el AA §l= PyList _setTtem() o] AR P4 AR o] Y&o] gl Al J2EE A+

ol A28 k.

3 o) IR E itemol] 3 FRE “F X117, PyList_SetItem ()= G A= & 5ol th
FZ2E WA FsUthlist o i A Y= F2E FFE Loy yrh

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
G5 itemg B 2E list2] AE 2 index ol AR FU T FFshd 0= WU o A st -15 ke
‘6]-_1_ o] & HMATU T} list.insert (index, item) ol & g}

int PyList_Append (PyObject *list, PyObject *item)
2| 2 E list®] Zoll AA item< 7 U th 4Fshd 05 vk th Aot 12 wkghstal o 9 &
A AT Th 1ist.append (item) o 3] G}

PyObject* PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. listol| A low 2} high AFo]of| Y+ AAES =5+ T .
3 &t NULL W&ot of| 9] & A Ytk list [low:high] o] | ZUth 2]2E ZoAHH
oldl Ao 2 A A k)

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
lowS} high AFo) 9] listE BFol AE itemliste] W82 2 ATt list[low:high] = itemlisto]
SR IO dtemlisti= NULL 2 2 S, ) 2l 2= o] T Q1S ER U T (2 2hol 2 ALl AF S 0
&, A el —18 AT T B2 E Bol ARE 9] ES A A A gk

int PyList_Sort (PyObject *list)
list 5= A Ao L2 UTh AFsHH 02, A3jshd -1 W&ok o] A& 1ist.sort () 2+
TS AT

int PyList_Reverse (PyObject *list)
list®] 5 A A ARSUTE BFstH 02, Asistd -15 WUk o] A2 list.
reverse () 2t FFHUTh

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list®] W& Z&5t= A 5= A& vt Yt} tuple (1ist) 2 553

Yy,
8.4 Fe]oL] 73

8.4.1 YA g A

PyDictObject
o] pyObject] AH &L stol W gM iz AAE e iy
PyTypeObject PyDict_Type
o] PyTypeObject A" A& o] A
AH 4 o).
int PyDict_Check (PyObject *p)
p7}tdict AR o] ALk dict Fo] A H o] drdAW

a0

My F& vebdunh o] A2 stold A S dict et 22

i)
o
rE
r G
i)
<
v
o
%
-+
rlr
ot
o
ox
of
s
<
v
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int PyDict_CheckExact (PyObject *p)
pZtdict A o] A| 2, dict P o] M E Fo] QI

rr

ohW FE M o] ot T AT R
PyObject* PyDict_New ()
Return value: New reference. M Z-& ¥ 9 1] 2] & k33l 71}, A 9| 31 NULLS HEEHghU o)

PyObject* PyDictProxy_New (PyObject *mapping)
Return value: New reference. 9)7] A% 522 7FA

)
off Flr
=2
ofl
o
do
o
o
~
o}
0]
[}
=
)
ge}
o}
)_l.
5
Q
&S]
s
¢]
X
=
)_]
i
o}
0]
)
—_>d"4

g oAb R T,
void PyDict_Clear (PyObject *p)
71 9o BE 73 A HlE Y th
int PyDict_Contains (PyObject *p, PyObject *key)
A 2] pol key?h £33 o] YA FAGU T po] G2 0] keys)h A48 12 WIS, 1A o
W02 MU o | 12 WEF U o] sl A BB key in p9 E5FLITh
PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p} 222 7]-7k %S 2 3st= A 9 A 8l & whahgh ot

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
MU E pell val key 712 A A FUTE key= oAl 7Fs ol oF Utk 18 A 920 W TypeError 7}
AU Th A EHH 02, AThshE -12 BT o] Yt vale] TR FEE EAA EUTh

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
keye 712 g3kl MU 2 poll vale AU FUT key= const char*ojof gyt 7] AA =
PyUnicode_FromString (key) & AH&3te] v UTh AF3HH 0, Ao stH 18 wkshghth. o]
T valel R Fx2E FAA sy

int PyDict_DelItem (PyObject *p, PyObject *key)
94T 2] poll A 717} keydd 52 A AT Th key's 8141 7H58 of Itk 1A 952 W TypeBrror
LA T key7t B ol 928, KeyError7h AT TE AF31H 02, Aot 1L v
ok

int PyDict_DelItemString (PyObject *p, const char *key)
AT e poll Al AL key2 A4 E 719] G2 A AU key7t SA U ol 10 H, Keymrror 7}
BAFI T A 02, Anei -1 vk

PyObject* PyDict_GetItem (PyObject *p, PyObject *key)
Return value: Borrowed reference. B V] 8] pol| A 717} key?l AR E WFg U T key 717} QLo H o &
78 8tA] ¢k 1 NULLS RESHHY T

i

__hash__ ()% _eq () INEE &%=

BB o= dAFE U o8 K1 E doy
W Al PyDict GetItemWithError () S A-23H4

o} u
SH Al L.
PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. o| 2] & A A|S}X] ¢t pPyDict_GetItem ()2 WYYt} o7t
A5 o 9] & AA sl NULLE RHHY T 717 gl oW o 9] & A EHA] ¢ NULL-S g o
PyObject* PyDict_GetItemString (PyObject *p, const char *key)
Return value: Borrowed reference. ©) 22 PyDict_GetItem()&} ZA| 9}, key7} PyObject *7} oFd
const char*2 XA AUt}
__hash._ ()% _eq () WIANEE ZEL YA EAE AAE T
HAYth o8] S doeld YAl PyDict_GetTtemWithError () S AFE3HAA L.

[t
rlr
oft
2
e
ox
ok
rlr
£
Yo
rlr
12
)

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. ©] 212 3}o]|# =& 2] dict.setdefault () & Z5Yth &A314,
9 g poll A keyoll 3l B3t 2ES w3k U o} 7] 7 dictoll §1.0 W, Zk defaultobj 2 4} )= 11, defaultobj
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USRI o] B4t keyd] A BB 23 W AL A9 SPAOE FoSE Al @ A
37k Uk
WA 349 F7}

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. SV 2|2 R & &S £33}E= PyListObjectE ¥ T}

PyObject* PyDict_Keys (PyObject *p)
Return value: New reference. S AV 8] RE 7| & £33} PyListObjectS ¥HEHghU T}

PyObject* PyDict_Values (PyObject *p)
Return value: New reference. S V2] p] & k=2 £33}+= PyListObjectE ¥HESU T},

Py_ssize_t PyDict_Size (PyObject *p)

YA 2ol S BB £ WBFUTE ol GA Vel B Len (p) 9 55 1T

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
MU e p EE 71-3 A2 o B ol E FUth pposoll Sl Fxd py_ssize tE, oJHE)AS
Al 2Fst7] 9j 5l o] J—”F‘:é A 2EH7] Aol 028 27]3}15 of oF Ut} Ol e "M E o] 4 A
ool 2 Wl wE Aol BT ioW ARG FHIL oA B phoyst et 27} 719}
@O AL pyopject - MAE 747 71 AL NULL I £ AU Th o 5L B3 wEtE FRE RT
2 2 (borrowed) 4 91k o] €] 0] 4 Fol pposE W ASHE T o] g R AT 72 ve)
eEAL ehE, 227 S usE R oz Aol A% A gt

o H:

it
i

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

}

M e pe olEd el d Foll A= < H
b ahAl 7, 7] R go] WMAE A L%t Rl g i

oy
e}
i
Re
Ard
AL
[
s
,
o)
-
[t
sk
2
2
o
rE
oY,
K=
rlr
pay
rlo

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) A
return -1;
}
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (0) ;
return -1;
}
Py_DECREF (0) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
g AA bE olHHCE SFHEA, 7I-5 = 9 aoll F7FEY D‘r- b= 9™y Ay

PyMapping Keys ()&} PyObject_GetItem()E A YUst= ZE AA L 5 A5 YT overrlde7]— ko)
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¥, aol) QI 71 Aol bol A A B 717k 9o AR T, 28 A o ast AX 5= 717 1L
o] S 1 4 5 518 0 WA, ol 1 A 18 BB

int PyDict_Update (PyObject *a, PyObject *b)
o]+ Col A pyDict_Merge(a, b, 1) Za1, F WA AR ol “keys” JEBHEZ} 1S uwl
PyDict_Update ()7} 7]-gk 289 Al 2ol tiall o] B &l o] E 314 of=rh Wt Al 9] 59, o]
oA a.update (b) 2 SAFSLICh A F-3HE 02 wFHaHT, o9 7F A Sk —1S whEkahL T,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
seq29] 7)-ZE Ao 2 YA 2] 0 BAS AL WU T seq2i 7]-3k A0 2 258 Do) 29] o E 2
£ A& A3k o] el el 8 AR o of FITh S 7|7} 90W, override?t ol W Tk Fo] )5,
a5 god A A7 S FUTh AF Al 05 whEkela, o o 7 A sk -1 S etk 5%
sho] ML o] Y& U ThE 2k Al 2)

def PyDict_MergeFromSeqg2 (a, seg2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value

8.4.2 33 AA

This section details the public API for set and frozenset objects. Any functionality not listed be-
low is best accessed using either the abstract object protocol (including PyObject_CallMethod(),
PyObject_RichCompareBool (), PyObject_Hash (), PyObject_Repr (), PyObject_IsTrue(),
PyObject_Print (), and PyObject_GetIter()) or the abstract number protocol (includ-
ing PyNumber_And(), PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor(),
PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (), PyNumber_ InPlaceOr (), and
PyNumber_InPlaceXor ()).

PySetObject
This subtype of PyObject is used to hold the internal data for both set and frozenset objects. It is like
a PyDictObject in that it is a fixed size for small sets (much like tuple storage) and will point to a separate,
variable sized block of memory for medium and large sized sets (much like list storage). None of the fields of
this structure should be considered public and all are subject to change. All access should be done through the
documented API rather than by manipulating the values in the structure.

PyTypeObject PySet_Type
o] AL o] A set FS YEIN = PyTypeobjectd AA2HAJ YT

PyTypeObject PyFrozenSet_Type
o] AL 1ol A frozenset §& YEIU = PyTypeObject.J olAE A Yt].

B AN AR BE st A Aol the EABNN 4FFUh HAAA R, B4 FHE BE
ST el 2 ol AR A A5 o)
int PySet_Check (PyObject *p)
p7tset AAUG A B Fo AAHAH FZ W8t} o] e FA A3t
int PyFrozenSet_Check (PyObject *p)
p7t frozenset AAY A H Bo] dATAT FE BHFY ) o] F4E T4 AT FUT
int PyAnySet_Check (PyObject *p)
p7t set AA|, frozenset AA == A H o] dladA -G ukEgUc), o] 4= FA S
U,
int PyAnySet_CheckExact (PyObject *p)
p7}set A frozenset A °l A A B O] QA as oby i S gyt o] e A

A2t}
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int PyFrozenSet_CheckExact (PyObject *p)
p7tfrozenset A o] AW, A H o] JIARH A E op W g Wttt o] e 4 AT FU -

PyObject* PySet_New (PyObject *iterable)
Return value: New reference. iterable®l] 23] YIS H AR S E33= M 2L set 2 vEEg T} iterable2
A2 A3E wE7] i NnuLL € 5 sy th A%HE, A9 shE NULL-S 9 T}
ierableo] A Z o] 2] o] oLl TyperrrorE WA AT AAAE AT AL UL -5

YT (c=set (s)).

PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterableol] &3 W13H AAE £33 N EL frozenset S B33 o}
iterable-2- A} 22 ¥l frozenset& W5 7] $18) NULL € 4 Y5 Uh AFstE A A S, AvfslE nuLL
= RS T iterablec] A A & o] Bl 2] & o] o} W TypeErrors HAJ Al Y T}

=
=
set O]t} frozenset?] A2ABE A FEE= T35 HH o] Aadxrd gid o2 g a2z & AHES 5+

9%tk

Py_ssize_t PySet_Size (PyObject *anyset)
set O] frozenset AA Q] ZAo]E Wi3st ). len(anyset) 2} S5 YT anyset©] set,
frozenset Tt A H o] A2 ATV} olYW PyExc_SystemErrorE WA A Z U th

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
ol & AAF Qe pyset_Size () Wiz 4.

int PySet_Contains (PyObject *anyset, PyObject *key)
DAHE 1S, $AFA oW 0L, o2 7 LA -18 vyt dhol# __contains__ ()
WA EShE Tel, o St A A 25 E QTS A foemset© 2 A4E META U ke
A 2715319, TypeErrorE A A A UT) anyset©] set, frozenset == A H 2] AA~HAT}
ol ™ PyExc_SystemErrorE WA Al 7 U Th

int PySet_Add (PyObject *set, PyObject *key)
Add key to a set instance. Also works with frozenset instances (like PyTuple SetItem () it can be used
to fill in the values of brand new frozensets before they are exposed to other code). Return 0 on success or —1 on
failure. Raise a TypeError if the key is unhashable. Raise a MemoryError if there is no room to grow. Raise
a SystemError if set is not an instance of set or its subtype.

O3 g set o]} 239 AH o] AdAaBE o= ARSI AU frozenset oYU I A H o oA
ol AT 4 glsyth

int PySet_Discard (PyObject *set, PyObject *key)
WA T A A D 1S ST, BAS A Fo (bR = A U 02wk, o7}
WA 12 BHGUTH ALY 5 G 7o) B3l KeyError® FAA A BT keyZh A
E7h5 51 TypeErrorE WA YTh Fho] A discard () HIA =9 28, o] @4+ Al E715
S A ghe A frozenset & 2 Ab5 M ASEA] QFF U T sero] set o] T A H g IAEH AT} oW
PyExc_SystemErrorE WA Yt}

PyObject* PySet_Pop (PyObject *set)
Return value: New reference. setol] S0] Q= 222 Aol th3l A F=2E ul3al, seroll A AR S A A
it Aot NULLS WHEHY Th 9ol vl o] Qle W, KeyErrorE WYX Y TH sero] set o]}
IAME P 2T ol W systemErrorE WA YT

int PySet_Clear (PyObject *set)
71Ee) BE 24 L g
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8.5

el
=N
N

A A

8.5.1 &

4>
i

A
shol A F4oh AW E 44§47k AUk
PyFunctionObject
ol AHgH = CF2A.
PyTypeObject PyFunction_Type

O] AL FyTypeobiecte] QlAE 20l shol 4 4 BE LUt shol# =2 22fvfol Al types.
FunctionTypel & =&FH Yt}

int PyFunction_Check (PyObject *0)
07} B4 AA (PyFunction Type &)W L vlstshyth 7] W4= NULL o] ofy] o] of St} o]
St B AT

PyObject* PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. 1= A code2t AHJHA A &= A A& 93Ut} globals= 3ol A A
2% 9t Ao W7} 9 241 2 olo of gh .
Boo) BAEY3 022 1 AMGNA AU _modde_2 globals| A AA-Z ek <17} 7]
23 olkeHold B 2 EA = NULLE AP P U __qualname__ & T2 o]} T2 gow 4 H
g,

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
Return value: New reference. PyFunction_New ()2} B]523}A| 9k, S AR 9] _ qualname_ o E
DRES 44T 2% QEE BUTh quahame: U 5E 280 NULL o] o] oF ) T NULLo] ¥,
__qualname__ o|EZ]REE__name__ o|EPREJ T2 3o AAFFGrh

HZ 330 F7%
PyObject* PyFunction_GetCode (PyObject *op)

Return value: Borrowed reference. 3+ 21 A op2} AWH T = A A & wirEghh
PyObject* PyFunction_GetGlobals (PyObject *op)

Return value: Borrowed reference. <+~ A op&} A#E A 9418 E whagyoh
PyObject* PyFunction_GetModule (PyObject *op)

Return value: Borrowed reference. <+ A A| op2| __module__ o] E 2] R

PyObject* PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. &~ 24 A op2] Q1 2} 7)1 2 ZkS ¥1&3tu T}, o] &= ¢1x}9] £Z o] NULL
9 5 gt
A A .
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
4 27 0po) 17 71 B 7k2 A4 VI Th defaulis’= Py_None o] 1} R o] o] of gk,
A8l systemErrorE WAA 7131 -1& HEEgHU T}
PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. &5 AR op2t AAH S 2 A E ¥13hgh ). o] 212 NULL o] v} Al 21 A
o 529 4 A5y
int PyFunction_SetClosure (PyObject *op, PyObject *closure)
F5 A7 op9) ABH Z2AE AU closure’= Py_None o1} A A7 o] FZ oo of gtk

A3}t systemErrorg WA 7] a1 -15 e T
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PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. 34~ 2| op2] o] = H| o]/ 4-& vk&3t ). o] 212 7H 944 2 Y NULL
2~ 9=t}
2T MXh .
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
Fha= A A opQ] o = H| o] & A A T Th annotations> €4 2] L} Py_None ©] o] of gt
A3 3H systemErrorE WA 7131 -1-& W ok

8.5.2 JAAHA WA= A

AA~EHA WA EE pycFunctiono 3k @3 olW Pycrunctions 2 AR o] dAst= 2L v
Ut} o] AQ PyMethod_New (func, NULL, class) &=L thA gk

PyTypeObject PyInstanceMethod_Type

o] PyTypeObject AAEAE Flo] W AAEA YA E FE Uep U o)W Z2 o= 25
A s

int PyInstanceMethod_Check (PyObject *0)
o7} AxE A~ = AR ZE WSSt (PyInstanceMethod Type d YUth. mj7] Ha4=
NULL®] o} o] of gt} o] @4 = A Az}

PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. Return a new instance method object, with func being any callable object. func is the
function that will be called when the instance method is called.

PyObject* PyInstanceMethod_Function (PyObject *im)
Return value: Borrowed reference. QA" 2~ WA= im3} AFH sk AR & w3Hgh o

PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. 5% AAS 38} PyInstanceMethod Function () W32 E ¥ A.

8.5.3 WA= A

WA EE A29 (bound) T4 AA AT WA=
21 %) 7] 91-& (unbound) W A = (F 2 2 A o 212

PyTypeObject PyMethod_Type

o] pyTypeObject JAAE 2= sho] A HIAE & YEP Ut o] 212 glo]X =2 T3] types.
MethodType& =< Ut}

[y
=
>

int PyMethod_Check (PyObject *o)

o7t A E AAA ZF& vttt (PyMethod Type & YYThH. uj7] 4= NULLO] o}y o] oF gy
o). o S4B 4B o

PyObject* PyMethod_New (PyObject *func, PyObject *self)

Return value: New reference. 22 WA= AAE 58 F Yt} fun = oo ZE Ao, self =
WA =7 AZSF ool & AA~HAAYT funce W 157}§ 29 T YdUth self= NULLO]
ot of oF g th

PyObject* PyMethod_Function (PyObject *meth)

Return value: Borrowed reference. meth Wl A £ 9} AT St A A= w1&g o).
PyObject* PyMethod_GET_FUNCTION (P) Object *meth)

Return value: Borrowed reference. 2% ZAAME ¥ 8}= PyMethod_Function ()] W22 WA,
PyObject* PyMethod_Self£ (PyObject *meth)

Return value: Borrowed reference. meth W| A =2} AAH AA~EHAE uEgh o)
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PyObject* PyMethod_GET_SELF (PyObject *meth)
Return value: Borrowed reference. 2.5+ ZAAME 9|31+ PyMethod _Self ()9 W32 ¥ A.

8.5.4 4 A3
wnieh g2 A g5t 9

A AA| = o] 2T Z oA FR e HFLE TS o A H YT o] g

”‘“ A7 AR/ 3= Fxote 4 28 2 o Ao W g HaS AFR S o 252l
/‘%1"1] ek F2oF g Uk gholl Ak, A AR ARA] A ”‘“"ﬂ E3E ghol AHEE U ol e A
A A 2] A 32 (de-referencing) = A4 & H}O] Fo2HE Yol Ao FUTH AMA A AZ o7 AR
A syt A A= o el &A= s yth

PyCellObject

A AR ol AHEH = C F2A.
PyTypeObject PyCell_Type
A AR ol s st= B AA.
int PyCell_Check (ob)
ob7} A AW 22 WU T obi NULL O] o}y ol of F Tk o] B4 B4 AFF U,

PyObject* PyCell_New (PyObject *ob)

9%t

PyObject* PyCell_Get (PyObject *cell)
Return value: New reference. A cell®] W82 WF3tsh o}

PyObject* PyCell_GET (PyObject *cell)
Return value: Borrowed reference. A cell®] W& ¥F3F3} A 2, cell©] NULL O] o} d X 2} Al AA A A&
glshA] k5T

int PyCell_Set (PyObjecl *cell, PyObject *value)
A AR cell] W-EE valueZ AT o] 2 A 3hd Ao AA| W&ol ‘:H@ FxE AR value
£NULL 9 4 9% )T cellis NULLO] ool oF Gl eh; A A7 7 obL |, —10] ukEHE Lk, A3 e,
0o ¥kghg .

void PyCell_SET (PyObject *cell, PyObject *value)
A AR cello] & value AAFUTH F2 A5E 24 A G, AL 0T AAL o] o] 47

934 Ut cell& NULLO] obv] o] of 3131 4l 2] o] of gl ch,

S5 A = CPython TR A 45 A% AU TE 2 AA = o} 4 ol Fol 914 e AR A5 T
Jol 2l & et

PyCodeObject
2= AR g AWshe v A8EE AR CP2A. o] Fo) B AAEA WA 5 Y

PyTypeObject PyCode_Type

o] Z1-2 Python code & UEM = PyTypeObjecte] A2E AT
int PyCode_Check (PyObject *co)

co7} code AA A ZE Bk U T}, o] T4 A A2 T}

int PyCode_GetNumFree (PyCodeObject *co)
cooll S A5 WSo] 5B M T,
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PyCodeObject* PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyOb-
Ject *code, PyObject *consts, PyObject *names, PyObject *varnames, PyOb-
Ject *freevars, PyObject *cellvars, PyObject *filename, PyObject *name, int first-
lineno, PyObject *Inotab)

Return value: New reference. M| = AAE vyt =2 dS =7 98 tn] 2= AA|7F 2
L34, 4l PyCode NewEmpty ()5 A& 4] Al L. HI'O]E FE9 Zo7t A WA 7] wf &,

PyCode_New ()& AR T=31H AZ3l slo] W WA 142 4 IS5
PyCodeObject* PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,
int nlocals, int stacksize, int flags, PyObject *code, PyOb-
Ject *consts, PyObject *names, PyObject *varnames, Py-
Object *freevars, PyObject *cellvars, PyObject *filename,
PyObject *name, int firstlineno, PyObject *Inotab)
Return value: New reference. PyCode_New () 2F ] S23} A 2, 9] 2] A-E Q1 2}-5 9] 8 37} “posonlyargcount”

7 93U e
w7 3.80 7%
PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)

Return value: New reference. A1 H std W, st 2 X AR & HEE Zh= A ¥l T & AR E HSsHY
o A3 F= AA S exec () Exeval () 3= AL EHI UL

8.6 7|E} 3]
8.6.1 5} A

o] API& C £ ghol B 2le] M3 F & I/O(FILE*)XlﬂOﬂAA—?F}—HP“JJr A ol o) gk 5}o] 3 2 C API
o Ha 011531]0]’4%‘45}. ol W 30| A, st} AER| S MER io BES AHEH UL ©] B2E

o)

By
AR A5E WA Y 5 A FL V0 9ol & ASS BTk obefol d AFshe Bt o B Az
APIO T3 T 2] @ C g wjolv), 72 e Zelele] Y3t 9 F B g AS AAUTh AR =5 Al o

APIo]| 9 3| 2~ 54 71 o] E45U Tk,

PyObject* PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding,
const char *errors, const char *newline, int closefd)
Return value: New reference. ©11] 42+ 5149 51 7| &2} fd2 stol A 3t AA S w5} AR}
name, encoding, errors El newline 7] &2 %}:,S_ AFE-5H7] Y&l NULL € 4 QS5 U T} buﬁermgt 718 7S
AHE3H7] A8l -1 € 5 AFUTH name> FAIH AL, o] A WA S-S A8 A H YT éljﬂ Al
A
[

NULLZ Rb&Hety 1:]— ?_]7(]-01] st o AA S A2 i0.0pen () T N E ZARBAA L

=Au éuﬂ

: Shol 4l 2= go] AR 4 9]

1w

A3 .
o]y of| 7] 2] 8t EA 7L AT 4

b
o]

Utk (743 vl ol el 9] o 43

FASS 7ML J o8R0 52 3td 7| Aet &3l
= 23 A

WA 320014 |7 name ) EB|RHES FAIF UL
int PyObject_AsFileDescriptor (PyObject *p)

pSF HEIE 749 /1 AL 12 WAL AH 7 A5

fileno () WIMEZ} JloW TEH UL WA= BEEA] A4F vb&sf of shaz, 71 gho] 3t 714t

gl BA = =
goz MR s, Au e ol s 445 12 N

PyObject* PyFile_GetLine (PyObject *p, int n)
Return value: New reference. p.readline ([n]) 3 55Ut} o] g AR poll A &2 A5
pE 1 A readLine () A A= AE 9 AL F G nel 00l 29 2o} 2
flol A3 =S 34’5‘4‘3}- no] 0K Th AW, n vl E o] g ol A el A s uth BEaAE &0
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AUth F A BE, 539 2o ZA meretw 0 #xpd o) vEg Ut} 22 no] 0x )
T+ o

o9 BA glol & EL AA T, 3+ o) ZA] £Y M EoFError /b M YT,

int PyFile_SetOpenCodeHook (Py_Open
Al 2= handlerE S35 o7 HE4E %

o

L
rH

s
o

iy, 3>

oy
i &
>

’

O

odeHookFunction handler)
AL EE i0.open_code ()Y LubE < 52S A A9 T

handler+= & ©] PyObject * (*) (PyObject *path, void *userData) ¢l 3o|n, of 7] A path
= PyUnicodeObject ¥ o] HZE Tt

A2y Fdre v dudeld 2EE #0087, o] 2AHE

A ohiehd 3 A9 Fol AL BB AFEFHE AL 53HAA

Lk o) AAH W, AN A LA 5 Gow, o pyrile Secopencodeniook (o] i E
Zo AU A5 A, F5E -1 BBty AelzelE st 27)skE o d o o) & AT
o] Bt py Initialize() Aol TEIH = AT}

Q1 2} glo] ZFA} o] Wl E setopencodehookS WA Al 7 Yt}

WA 3.8 =7}

int PyFile_WriteObject (PyObject *obj, PyObject *p, int ﬂags)
A objg 31D AA poll HU T flags A A 9= £ L3k F2l 1= Py_PRINT_RAWI YT Fo %] 9,
repr () WA AA Y str () o] ZIFHUth 4F5HE 02, Aot -12 ATt} A3 o €] 7
AR Yk

int PyFile WriteString (const char *s, PyObject *p)
A sE 3L AA poll FUTh 4Fshd 02 WHEet, 4
AAREH Uk

(2
i)

std -1

o

whskgU T 2 A9 o 9 7}

8.6.2 =& 7

PyTypeObject PyModule_Type
o] PyTypeObject 2B A= Fhol A BE & YEFH YT o] 22 types.ModuleType O & 3}o| X
Z2 I =EF Yrh

int PyModule_Check (PyObject *p)

p7 BB AA AL BE AR A2 GolB - BT o B 4 AFIIT
int PyModule_CheckExact (PyObject *p)
p7t 28 AA AW, pyModule Typef] A H Fo] ofyd o W&t} o] e FHATH

Ut
PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ 9JE B HE 7} nameo 2 AR H /~H 2E AAE UL B
E9 _ name_ ,_ doc_ ,_ package_ % _ loader_  SAEZHEJAYPYAYT(_name__ &
S o=
WA 330 27}
WA 34004 HA:_ package_ 9} _ loader_ 7}Nonel 2 AA S Urh

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule_NewObject ()2} B]<=3}A] 9h name ©] U Z & A A t) 41 UTF-8
2Ad39"E FAL Yt

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module2] ©]& & 7Hs T3 3= 9 AV g AA & &gy o] AA=

file. oEZREE xﬂ+s}% AL &2 MolAUrt)
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25 AAY __dict_ o]EFRE} ZH U moduleo] BE AA (L= ZF AA Q] AH F)7} oty
W, SystemError 7} WA ’ES]—_T_I_ NULL o] B Ut}

dAe 59 dict_ & AH 2ZASHA Wil t}E pyModule_* () I PyObject_* () S4E AL

PyObject* PyModule_GetNameObject (PyObject *module)
Return value: New reference. module® __name_  ZF2 WrEshUt) R E o] A|-Z3HA] XA, XY 9]
o}y, SystemError 7} A 8} 11 NULL o] WFEE YT}

H A 3.30] F7}.

const char* PyModule_GetName (PyObject *module)

PyModule_GetNameObject ()2} B]SSFA| R 'utf-8' 2 AFHYH ©

(i

i
tlo

Hlsaagniag
void* PyModule GetState (P)O/?jecz *module)
Y “AH, S 2 A4 A 2EE Ry E5S Ve 7l 2B Y NULLS HEERb Y oh
PyModuleDef.m_51zeE z AN L

PyModuleDef* PyModule_GetDef£ (PyObject *module)
REEo] W50 pyModuleDef T2 Ao thek LA B L} 5 o] Ao oA ¥h50] A A XS NULL
= RESHgh T

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module®] __file_ S| EZ|HEE AR5l moduleo] ZEEH 3 o] &S
RSP, Aol A A FUTE £AL0] ol Systensrror YA I NULLE Wk
ch 284 oW $UTE Aol oje T2 2 wegh o

WA 320 =7k

const char* PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject ()2} B3R M ‘utf-8* 2 A FFH 3L H-E wh3hg .

WA 3288 #HA: PyModule GetFilename ()= 9Z W T 4 gl FdPel os)
UnicodeEncodeErrorE WA A A Yt thAl PyModule GetFilenameObject ()& AF-& 3}
Al }\] [e]
] _

C2E %73

2E AAE dUAOE 4 BE R0 BHE URUE 35 ol )
St=7} PyImport AppendInittab ()< AHE3Fe] F71E) oA BHEA Ytk 2FAI S Y]
extending-with-embedding & 2 314 Al 2

z27138 = 25 A AAHAE PyModule _Create () o AE3t A3 ZE AAE st AU, F 9
T2A Z}zﬂ g t&z_‘rﬁ}oq “thobA 2713072 R e 4 gyt

2 L
o

PyModuleDef
EANENELY YRY REARE DT Y RE Jo 72A. ANH o2 2 wE 3 of

99 AA 0= 255 R4S e el
PyModuleDef_Base m_base
o] W& 34 PyModuleDef HEAD_INITE % 7]|3}8}4] Al &
const char *m_name
A RE9] o] F.
const char *m_doc
REY EAEY; YUlH O & pyDoc STRVARE W50 EAEF B4 L AFEH YT
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Py_ssize_tm_size
B2E AEE AA AAo] ofd pyModule GetState () B 23T 4 9t BEE HEF g
o © = o =
= I=]

n_size® 1% AW BEo] A JE)E 27/ WEo] A8 AEzHE AN Grrhe
=k,

57k obd go = AR SE BES TN 27181 @ 4 gtk Foln o] Bog F /bWy
¥ ARGtk kA 2718 el & o] obdm_sizest LG

PyMethodDef* m_methods
PyMethodDef o2 7|1EH £ B8 % & HolEol g dH. 7t led nuind 5
Sl
PyModuleDef_Slot* m_slots
OoA 27135 At X Ao g, {0, NULL} FFoR FEHUL DA 27|35 A8
], m_slots'= NULL©] o] o} gFu] t}.
WA 350004 WA WA 35 ol Aol o] WH 7 @ nuLLE AR E e, theit 2ol FolH
iy ok
inquirym_reload
traverseproc m_traverse
25 A9 GC & =T A ), 2 3HA] 5O W NULL.
25 AH7 235 gAY, A SFSrom o] 47 BEH A ghUith o] AL mEe)
TS0 2AE nEo| AdlE ] 2 A LAYt Py mod exec &), B AE3A =, m_size
7ZVoRT 37 BE AE (PyModule_GetState () 7F WEEél=) 7 NULLO| | o] 47 &5 X
asyTh
w3904 W
inquirym_clear
25 A8 GC A Foll &= 7 2l (clear) 1, E 2514 949 NULL.
QAT ok 2 G A ghskow o] P47k EEH A FEUTh o] AL BE ol
o] Y= 7] - FYUth(Py_mod_exec &), B AFoA =, m_size
A (PyModule GetState () 7F ¥F3SHE) 7 NULLO| W o] <471 S =5 A]

o
il
i
o
fu
N
et
oft
i)

7] Aol He 5257 ekl oh

Like PyTypeObject . tp_clear, this function is not always called before a module is deallocated. For
example, when reference counting is enough to determine that an object is no longer used, the cyclic garbage
collector is not involved and m_ free is called directly.
WA 39004 A7 BE JE7E €3E 7 Aol e 3&9A d5U
freefunc m_£free
25 AA &G oA Foll 25T it 25HA] 5o W NULL.
25 e 2 35 QAT oF 4 A GROH o] F47F BEH A gtk o] AL REO]
UEol A%, 5o AP 7] A FYUth(Py_mod_exec F<). B A8 A=, m_size
7ZF0OR T 33 BE AE (PyModule GetState ()7} ¥F83=) 7F NULL O] | o] 471 &5 X

AUt
WA 39004 A RE JE7E €37 Aol e 25 A syt
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chekA 2713}
B 273 @5t BE AAE 44 BET RBT £ ASUTh o A2 “wHA 278k s, b ¥
25 44 5 5 ohhe As g

PyObject* PyModule_Create (PyModuleDef *def’)
Return value: New reference. def<] 2ol w2}, Al & AAE 7 'E—b] t}. o] 22 module_api_version ]
PYTHON_API_VERSIONCO Z A AH PyModule_CreateZ () AY 23}

PyObject* PyModule_Create2 (PyModuleDef *def, int module_api_version)
Return value: New reference. def 2] 7 2] ol W}, API ¥ A module_api_versionS 7} to] Af & AR S
ThEUTh g o] A S A= e WA XA oW, RuntimeWarningS BL"&”\] 7

.

(

_4

CEA H

et

R PyModule Create ()& thAl ARgsf otk 48] 22w vk A

rlr

2~
T

2713} Fpol A wEE 7] Ao, A7 BE WA= dWA SR PyModule_AddObject () & & F4E

AHg-3to] 291 T,

o)

(o
X,
o
o
rlr
il
ru
oL
i

lo
v}

2

ALUth. o] oz whEol X B 252 vol A
Zhsold ul o] B &A (creanonphase)ﬁ’Jr A1 i <
29 __new__ ()% __init_ () WINE=EFAZ YL

Y o] obd U th: sys.modules 352 A| A8kl
T, o8 B 52 Uk 4l A 570 0] AL Tk kol W %
BE 12 ol e W & 54 o] oJof FLITh: ShE w4

2E £ E9] PyModule_GetState ()&
e T EE ISR EE N

2,
o
ny
I
b
o
X
of
£
)
or
kY

ot py i
LN

F g o
_“ rlr
& o
rlo M1 g
iy 42

273} AH8-510] BHEol R
20X QEE S8, A 28
E3}uAR QU 2o
=2 B 9T AR
AT N (e B
o} 3T
R ETET TR R
Sgdos fA%E AL AnAL
oA 27135 857 A6, =
PyModuleDef A2HX~E }E]-@-L]ﬂ—
2713kl of g oh:
PyObject* PyModuleDef_Init (PyModuleDef *def)

Return value: Borrowed reference. 28 2|7} 3 = 45 SvtE2A Bilsts Svt2A 273149

ato] A A A o] Al k.

defE PyObject*& JNAE 3t AL, of & 7} 8 3F W NULL-Z RESHghu oh

B A 3.50] &7}
25 A 22 m_slots W= PyModuleDef_Slot F+Z2 A9 v d-S 718 # oF g t}:

PyModuleDef_Slot

i

::I,
g
Ha
Y
rlo
>,

il

(e, il

f bl > bt
N
N
=
il
9,

o,
lo
=2

5o i
L|—l ~
Iy o,

Trlo
o

N
fd
rlﬂ
o
fuj
rlr

Q_.
'_l
|("'
;

PyType_FromSpec

AMERJHZZHE ALY A2 7P Ut b5 RES
S0 SR U

(PyInit_modulename) &= H] o] A A %L m slotsE 7}A
7] Aeof, pyModuleDef AAAEXAE T3 T4 AE31o

f o
N, o

rE o g
of AT
ox FIO

i

et
iﬂ

int slot
obel AWHE A8 AhsE gk ol AE,

void* value

<X Do et T o7 EekAl =, 29 7

m[>

= ID.
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WA 3500 7}
m_slots | @2 id7} 091 £F 2 & S F 3 oF gt
AHE 7SR 32 o

pal

Py_mod_create
2% 23 A8 BE7) 98 £ L B2 AGGU o] 229 value EAE & THE T 2L AP L
Ze §4-2 7he Aok Utk
PyObject* create_module (PyObject *spec, PyModuleDef *def’)
o] ¥+ PEP 4519 399 W&, ModuleSpec IAH A8 BE Fo & w5tk Al ZE AAE
Rhekst 7L o 21E A kAl NULLg whekel| of hu .
ol v HAado g FAS o AUTE 53] T EES THA| YEE SFH 1L A= 73 F 27}
B 5 oI, 4919 sholdl LEE TEeHH o Tk,
el B E HojoA o8] Py_mod_create €2 AAT 4+~ gH5 YT
Py_mod_createE A ASIA] oW, AXE AA+= PyModule New () S AF&35to] dHE
BRI Th o] 22 9 7} obu ek specel A A o 3 ) £ 383
FzAN NG AN FHAoR AW A BY HAE Fel FE o] B0 JEED 4 9
DRI
BB A 7h pyrodule Typed] AAEA QB gt YEE PE ojEgHE A3} 9
715 ADote T RE FS AHEE 5 A5 Ut 28 PyModuleDef ol NULLO] ok m_traverse,

m_clear,m_free;00] o} dm_size; =Py _mod_create 0|29 £F 0] 9l PyModule_Type
Axd s gl ubehd = glgyth

Py_mod_exec

int exec_module (PyObject* module)
o} 2] 7§¢] Py_mod_exec 50| A AW, m_slors ¥ Aol Y= <A tHE A 219 Yth
ThebA] 2 7))ol Tl & A4 S L1 -2 PEP 4898 22 5441 A 2

Y
ol
\

A RE AL T

oA 27182 A S ]
2EANEEACZ A4S Y
PyModule_ExecDef& RF 3 &

otgfoll A= thx 7t EEH Uth o2 AH AT = A=, dE =
EL 9435 27|33# W PpyModule_FromDefAndSpeci}

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. 5] A 25 2] % 2] 2} ModuleSpec spec2. 2 A E AAE T5 T o] AL
module_api_version®] PYTHON_API_VERSIONS & A A ¥ PyModule FromDefAndSpec2 ()X 3 %
Zghch,
B A 3.50] &7}

PyObject * PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)
Return value: New reference. AP1 W A module_api_versionS 7} 3to], Fo] 2 EE 2 A 2] 2} Module-
Spec spec 2.2 M| BE AAE WHEUTH sid WZo] A3 F<l I =Z e WA} XA ko,
RuntimeWarningg& ZAAl Y}
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Zy: o] 4= FEE pyModule FromDefAndSpec ()< Al AFR&| oF Y c}; &4
W A8 A2

B A 3.50] &7}

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def’)
defoll AR E BE A &F (Py_mod_exec)& A2 Fch

WA 350 F7F
int PyModule_SetDocString (PyObject *module, const char *docstring)

module & = 2~ E 3 & docstring & 2 4 A g o} o] ¥ 4 = PyModule Create L}
PyModule_FromDefAndSpecg A& 3}o] PyModuleDefol A EELS WUE W] 502 559
e,

B A 3.50] &7}

int PyModule_AddFunctions (P} Objc)cl *module, PyMethodDef *functions)
NULL £ 2 functions ¥] &€ 2] &5 moduledl 7} ot 718 &= o 5]' AA 8 W &L pyMet hodDe f

Ao e ﬂzﬁwq ° (10 TE o] Z7to] Q7] Wl R, CE 73 H BF 43«34 (functions)” =
SHERL PR PR *gET1ﬂ®AﬂwzmA4wAaAwﬂ o A B Y

t}). o] = pyModule_ CreateL]- PyModule_FromDefAndSpec2 A& 3Fo] PyModuleDef ol A

EES s AseE SEH YT

WA 350 F7}
21 34
BE X713 (DA Z7|3E AR St AU EE AN XA 5T = T @A 2713 &
AHESHE AP e EE AH 27138 =991 U T E AR S S5 U

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
name2. 2 module®l| A& 71t} %.4 %2713} 3F o A AFL3F 5= 9l
Al valueol| et F2E F U o8] Al -15, *3%6}‘5 O% s aniag

rlr
L
1o
%
b
o
<
Iu}

X
of

E 2= o2 349 2], PyModule_AddObject () = A A of| vk valued] % H 42

Hhst Zhs ﬂ‘ﬂ”ﬂ oF 3tH, o] & A| TE 8= T 7} SO yalueS Py DECREF () 3 oF &

Py_INCREF (spam) ;

if (PyModule_AddObject (module, "spam", spam) < 0) {
Py_DECREF (module) ;
Py_DECREF (spam) ;
return NULL;

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
module®l| 25 F5 nameL. = F 74Ut o] W e REY 2713 Fol A AR S 4 F U
el Al -1& é, dFetd 0 WU ok

int PyModule_AddStringConstant (P)Object *module, const char *name, const char *value)
moduled)] BAE A5 nameL. 2 F71g Ut o] He] g4 BEO 27|38 oA A E 5 9

Ut} AL value= NULLZ ZuoF Ut ol 8] Al =18, A& Al 02 whakghy o}
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int PyModule_AddIntMacro (PyObject *module, macro)
module o int %44 E F7FE Y T ﬂ%ﬂ7h<mmﬂﬁ<%§qq o 2 E o
PyModule_AddIntMacro (module, AF_INET)-& AF_INET 3t 7}A int A4 AF_INET-S modulel)
FARUT o8 Al -12, 435 02 BT

int PyModule_AddStringMacro (PyObject *module, macro)
module®)| FA+E A& F7Hg Y th

int PyModule_AddType (PyObject *module, PyTypeObject *type)
module° § AAE F7FdUth R A LS 2 pyType Ready ()& £&3t9 § AA & sfo]deto|=
Fuch § AN o182 A 5 tp named] WA T4 L2l A HA U ol BYFE -1,
4E3H 0 Ao

W7 3.9 7}

2E X3

dohA 27|18k dA) ez He AHAENA 23T I AZEELES UL o= UFA BE
Ao gt Fxvto g v E A S AN 5 JE= Uk

o] TLEL thhA 2735 AR 3lo] WS o] X R E oA = A5 5HA] kU T © Y A oo A 123 RE o)
ojg] 7] THEol A 4= 7wl E Ut

PyObject* PyState_FindModule (PyModuleDef *def)
Return value: Borrowed reference. XH Sl Z 2| g o] thal defoll A ¥FE0] A BE AA S vra gtk
ol I EE A&t ™ “*7(1 E AA| 7} pyState_AddModule () & < Eiﬁﬂ B el AZH o]
Lofof E“%D}. qFd 2E AAE 75%% T (AU Az Aol o}z A A= A °}»f~ H, NULL-&
W

int PyState_AddModule (PyObject *module, PyModuleDef *def’)
ol Agd BE AAE Az e el AZ2F YT ol& PyState FindModule ()& &
5 AR A~ 4 AT e

:oé

dolHL RES YXTE S T xF o7 PyState_AddModule% TE3lrE, 2 E 27|38 =2
Sol 4 EZSE AL BALPUT FAW PATUD. BES AA 273 2Ed 25
PyState_FindModule® & &3l= Aot Uﬂ/\]’ﬂ AZZol B8FPUTh o] Fr= FE2 S ¢
ZTE WAUESS FEH7] A AU (A H =AM, éﬁtﬂ 7Sl 78 AL ol o g ZRA S W8]
e s = FE2TFoEMN).
3 S A= GILS HFafof gt
4550 02, A5 -1 wEEh G
WA 330 F7h

int PyState_RemoveModule (PyModuleDef *def)
defol A 5013 25 AAE Az elg Aejol A Al AR U AFstd 0, Adfistd -1 &3

e,

S &A= GIL& 2l of Fu
H A 3.3 7%
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8.6.3 o|E]d|o])¥] A |

ol W& 7 7He] W& ol HH ol B AAE AT dUTE AA, A AL o]BH o]Bl= __getitem () FINEE
AL Aefo) AR} 5T EAE F2E 20 9% %5 AS (sentinel) T AT, A B2 2}
FEol thal FHES &6, TR AT ol wigkd of ojEldlo]d g TR T
PyTypeObject PySeqIter_Type
PySeqTter New ()9 WA A8 ol thgiter () WA B4 B2 A% B 4ol o) whabel ol
# o1l 270l T3t & 27,

int PySeqIter_Check (0p)
ope] @ol pyseqliter_Typeold F& EF U o] &4+ T4 4adUth

o

PyObject* PySeqIter_New (PyObject *seq)
Return value: New reference. YRt Al A2 AA| seqe} $H7 25 3l= o] H & o] & HI&sty T A7)
MBI HA A4k A IndexErrorE Y2 7] H o & o]4d o] Edth

PyTypeObject PyCallIter_Type
pPyCalllter New()2iter () W& o 7 AAF & 4lo o) wkgted o5 gl o] 8 AR ol th3et J
AA.

int PyCallIter_Check (0p)
op9] Fol PyCalllter Typeol® &€ EAFUT o B4t F4 A3

PyObject* PyCallIter_New (PyObject *callable, PyObject *sentinel)

Return value: New reference. M| 2-¢ o] Bl d o] E] & Z&81 & Ut} A HA] v} 7] WS callable-L v 7] W glo)
T2 A= BE TN FHE AAL 5 AdsUTh Zl'ié% ole g o] d e thg FES vkt H oF
Ut} callable©) sentinel 2} -2 3h-2 W3t ol g o] M o] 5 Uth

8.6.4 T~ HE A

“[aIE s AR Y AR JEYRES 7 &she AAYUTE TASE 2§ A7 G4 el A1

PyTypeObject PyProperty_Type
Wt AaHE JEL 98 Y AR

PyObject* PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
Return value: New reference.

_4

PyObject* PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
Return value: New reference.

PyObject* PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
Return value: New reference.

PyObject* PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped )
Return value: New reference.

PyObject* PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method )
Return value: New reference.

int PyDescr_IsData (PyObject *descr)
YT HE AA| descr7h H| o] o] EZFEZS 7]E 58kl §
2 S F UL desers T 23 Ax o oF FUTH 25
PyObject* PyWrapper_New (PyObject *, PyObject *)
Return value: New reference.
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8.6.5 &elo|A AA|

PyTypeObject PySlice_Type
Zefol 2 A9 W A o] AL Frol M AE slicest ZaTh

int PySlice_Check (PyObject *ob)
ob7h Zehol 22 AM B L W T obi NULLO] ofu]o]of FuiTh. o 4t 34 4T T,

PyObject* PySlice_New (PyObject *start, PyObject *stop, P}Objecl *step)
Return value: New reference. A3 H 7102 MZE &efolx AAE S Y o). start, stop 2 step 1) 7]
BGE 2L o] Bo] Lol s A ELREY o ASH U LE FLNULL A 5 gow, of
2% Noneol % o = 2 F=o AT LT Al ANE B - g0 W NULLS W o,

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,
Py_ssize_t *step)
Z o] 7} lengthQl A| A2 E 7FA SHo], &8Fo) 2 A A sliceol| A start, stop & step Q1 F 25 7FA 3 U T}, length
Hoh2 QY ag olg 2 A gy ch

53 02 WESIL, o H W )9 44 §lo] ~1& WHFUTH (Y2 F S1b7hNoneo] obr]
B2 WEE A S 2, olu o9 8 A4 FT -1 NAFU .
o] 715 AHg3tal A A= & A YUt
WA 32004 W7 Aol <= slice W) 7] 2] w7} 4 3 o] PySliceObject* P FUTH

int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_t length, Py ssize_t *start, Py_ssize_t *stop,

Py_ssize_t *step, Py_ssize_t *slicelength)

PySlice_ GetIndices ()5 Z£25HA AU Z o) 7t lengthQl A| AXE 714 3o, ’\E}O]/\ 2 A
slicel| A start, stop X step VN A5 714 @ 11, slicelengthol] € 2}o] 28] Z ol & A AU W& ol
I P R P R E S e - A e

458k 02 kst ol g A9 & AA s -1 gy T

Fm: o G5t 278 24T 5 At AB2elE A $e Ao HFFU B

PySlice_Unpack ()9} PySlice_AdjustIndices ()2 20 Z AT oJoF gt} &

e
rlo

if (PySlice_GetIndicesEx(slice, length, &start, é&stop, &step, &slicelength) < 0) |
// return error

}

epgo® AU

if (PySlice_Unpack(slice, &start, &stop, é&step) < 0) |
// return error

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

WA 3.200 4 A Aol & slice ) 7] 2] v 7] W= G o] PySliceObject* RF YT

WA 361004 WA py_ LIMITED_APIZ} AAH o] YA ¢¢AL} 0030504007} 003060000 (F
331 R] ¢F2) Aol Y 0x03060100 o] AFe] gtoe =& "4 A= oW, PySlice_GetIndicesEx () &
PySlice Unpack () & PySlice_AdjustIndices () & AR 3= wlaz 2 FAFH Y} AR} start,
stop & step= o1&} W H7HA LTk

WA 3.6.15¢E 3| A: Py_LIMITED_APIZ} 0x03050400X t} Z-A 1} 0x030600003} 003060100
(Z3HA] b)) Aol gt & M AH 9l oW Pyslice_GetIndicesEx ()& A E F4YUch

int PySlice_Unpack (PyObject *slice Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)
& 2lo] 2 A 9 start, stop U step T 0] B] @S C A4 2 FEFY Tl PY_SSIZE_T_MAXHT}Z 7S
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PY_SSIZE_T_MAXZ Z£3] £9°|1,PY_SSIZE_T_MINX T} -2 start 9} stop Zt= PY_SSIZE_T_MIN
2 283 =], -PY_SSIZE_T_MAXHX T} ZH2 step 42 -PY_SSIZE_T_MAXE 283 =Yt}

o -1, 4F3tH 02 vyt
WA 3.6.10] =7}

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t step)
A7 = length A o] o] Al AXE 744 810 start/stop S 2hol & AP 25 A Gk & Heold ¢
2 It soholad Aot ddd Ao r FH Y

Sefo] 29 Aol & Htstgurtt 3 AT dUTh stoly I E=E T E3HA] kU Th
WA 3.6.190 7}

8.6.6 Ellipsis 21|

PyObject *Py_Ellipsis
ol M Ellipsis AA. o AR WAL QU B2 A59} BeAsto] B AR 9} vl A71A 2
A 2lsl oF Utk py_Noned} miRZIA = AEE AA Y-

8.6.7 MemoryView 7} x|

memoryview AAE C £E W3] QIE3 o] A8 T AN npAAA 2 ADE 5 I ol H AME =5

.

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. ¥ ¥ Q1 E] 9| o] 25 A& 3l+= 21 A ol A memoryview 2 A& 95U T} obj 7}
7] 7bs st W 3 Al g2 AW 3HH, memoryview A= ¢l 71/22 7|7} = 41, 1A ¢ko 917] A Lo A

vh Al A Al uket 971/ 71 718 4 93U

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
Return value: New reference. mem= S5 W 3 & A2 319 memoryview A A E WHYTE flagse
PyBUF_READ Y PyBUF_WRITE & 3t <d 4 A5 T

B A 3.30] 7}

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. FoA WY FZA viewsE 7ZFA= memoryview A A S w5 Utk sk
vlol|E W9 A&, PyMemoryView FromMemory () 7F A& = sy Th

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. 1 7] QI E] 3| o] A& A o) o= AA 2 HE] 29 o< J 3 (‘C’ Y ‘Fortran
order2) & memoryview A& TH5 U T} W 2 2] 7} A< 4 o] W memoryview A A= Wl W 2 E 7}E]
AUtk 28A 9w, HAE o] BHE 0] 2] 3 memoryview = A} uhe] E& A4 & ke 4 ok

int PyMemoryView_Check (PyObject *obj)

A A obj7} memoryview 22| #H-& WEF U Th A A= memoryviewd] AH FEAE
t}. o] e FA AT I

ruln

%

)

U

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
Al &2 H 7 2] memoryview 2] H]F 7] EALE O] XA E & 58 5 YTl mviews HFE X memoryview ¢l
2R Aok FUTh o] AR E FE A toemg ’%‘ H Ao FUTH 2182 koW =
Aol dsUTh

Py_buffer *PyMemoryView_GET_BASE (PyObject *mview)
memoryview 7} 7] ¥t e 2 &= A F A A Ao s = A E Y  memoryview 7}
PyMemoryView_FromMemory () W PyMemoryView FromBuffer () &4 & 3tU=Z WESH
© W NULLES WHeHgU o} mview= HEE X] memoryview Q1 2~ 8 2 of oF ST,
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shol WL kgl B2 2 17 AA = A AT o
ok R WA S R 2R AR o] W], T A 7

int PyWeakref_Check (ob)
ob7} 2 AT ZeA) AW 2 VBFUT o B T4 4TI

int PyWeakref_CheckRef (ob)
ob7} F2 AW AL W T o] T4 A 4B T

int PyWeakref_CheckProxy (ob)
ob7k TR AW FE AT o B4k P4 BT

PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. ob Z4A| ol t] 3l 2F3l Iz A E vt Ut o] AL FA MEzL IZRE
S FA L A2 BAE st 2 o] HAH 7‘] = @sUynh 71E =z 7—‘.“%]7} HhskE & gl th
i) o) A M0 callback S 0b7 ) A 50 ) e S e e AR 7LD 5 AU T sl
o 7 W pE rolbE o oF h=t, okt Fr 2 AA| AA Y Yot callback— None ©|UNULL ¥ % 554
22 ob7} ‘*?5}711 FxT 5 = AA 7 ok ALY, callback®] Z 21, None B+ NULLO] oY |, NULL=

Hk3}5l 3 TypeErrorS WA A Y Th

PyObject* PyWeakref_ NewProxy (PyObject *ob, PyObject *callback)
Return value: New reference. ob ZAA| ol T3t 2F3l 2z m kA 2 Zﬂ% ]y
Rz anzwa} MEL AXNES BA o= Ol HAE A= %WE}; =
- T st F iR v "< callback-2- 0b7]— 7] X ’“@9 o IS tg:l% ZY2 AR E 5
ﬂlﬁ%&%Aﬂﬂ 352 WolSof of Bhidl, oFak 22 7] A AUtk callback & None o] L}
NULL ¥ &% Ads5Yth ob7} ¢FatA 2T 5 A= AR 7L ok A, callback©] & ¥ &, None ==
NULL o] olu W, NULLS Y33} TypeErrorE WA A U o}

PyObject* PyWeakref_GetObject (PyObject *ref)
Return value: Borrowed reference. 2¥3F 3% (ref) 258 FZ2H A& wtdd Ut FZ27F & Aol A
¢to W py Noneg HF3Hglut}.

r"l

FHa: o] e FAzE AR s WY FRE ST o= AAE I**} 3t &< A 7t
99 ¢+ QS 4 IS S AL, AR o &l A Py INCREF () & T &8 oF 3+ =gt}

PyObject* PyWeakref GET_OBJECT (PyObject *ref)
Return value: Borrowed reference. Pyleakref_GetObject () 2} -FAFSHA T of| 2] AALE 331K g+

Mz TaEU . o

8.6.9 &

o] Az Ab-gof o 3t ZHA| 3 A B = using-capsules S 23 A] L.
WA 3.1 F7}
PyCapsule

ol pyobjecte] AH J2 =F T S YEUT, o] IEE FH HECI=E EFEA &
(void* 2B 2)S AEsofsl= C & Bgol &Yt o] 22 EEolA Fojd C =
FAHE GE REANA LS ¢ A e H SFARHEE, AUl 2 E WAYSS AFE-S1]
SHoz 2eg REo| Ao H CAPI 42T 5 g L)

PyCapsule_Destructor
g ol tl st 5}3 A} (destructor) Z9 &, o] F A FoH Ut}
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typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_Destructor 9 2] o] u]&= pyCapsule New () S ZFZ TP A L.

int PyCapsule_CheckExact (PyObject *p)
QA 7} pyCapsuleo] 2 EHF UL o P4t I AFHUC

PyObject* PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
Return value: New reference. pointerS 7€ 3}3t= PyCapsuled W5 YT pointer QA= NULLO] oFd

F= JAHFYTh
Ao s, o &) 2 A A8t NULLES wkEeh o}
name = AFE -2 NULL o) U 83 C A E of] th st 2 E Y 4= 5 Ut NULLo] ofU W, o] FAE 2

Ae Bt e A5 o] oF I th. (destructor W7ol A *ﬂxlf?:} = dsdth)

destructor AA7FNULLO] of U™, Fgo] 3t 2 of e AAE T&H YT

o] A& S REL JJEYHER AASHWM, nameS modulename.attributename® A A3l oF T

t} o] A 3} T} 2 BEo] PyCapsule_TImport ()& AFE3te] &S XE & 4 JH5YTh
void* PyCapsule_GetPointer (PyObject *capsule, const char *name)

e ol A= pointers 7Y AUtk Al 5HH, ol €] & A4 sk NULLS WY

name W\ 7| W= g ol A7H o] 53} A6} vl H of of %‘HD} el A4

A name= NULL o] o] oF hyth. 3fo] W2 C &< stremp () & AHE310] &
PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)

Heol AZd AA st A& vtk At ol 9] & A4 st NuLLS WY

g ol NULL 3 A5 Zh= A2 U A d U o] A2 NULL ¥H F =

&3] ste W PyCapsule_IsValid() W PyErr _Occurred()E AFE3HAl L.

01%% Al gy o

£

void* PyCapsule_GetContext (PyObject *capsule)
Aeol AZH AA AH2EE v th A8t d, o & & AR S NULLS W T
&0l NULL Y AEE 28 212 A AUt o] A2 NuLL W&t I =
W33 s8] PyCapsule _IsValid() W PyErr Occurred()E AFE3HA Al L.

const char* PyCapsule_GetName (PyObject *capsule)
el AZd AA ol 52 Wttt A, o] & A A stal NULLS REHEHU o
A€ NULL o] 5= Z+ 2& A dUth o] 22 NULL ¥k I E 5 tha B 58 vhg Ut} &g
S8y ™ PyCapsule IsValid/() b]—PyErr Occurred () S AFE3HA Al &

void* PyCapsule_Import (const char *name, int no_block)
25 &g AEYFEINA C AAo st 2AHE dXE FYth name W 7] ¥
attribute A% o=l HES AA o] 2L AR FuUTh Aol AF =
A@S A% AAAGF GUTh o blocke] AW, BEAA Y REL YEE FoT)
(PyImport_ImportModuleNoBlock () S AF&3|A]). no_blocko] AR oW, RES FHGA =
E 3t} (PyImport_ImportModule ()< AH&3]A).
Q3 5He A0 VIR pointer S BT T A7 317, 9] 5 443 NULLE W T,

int PyCapsule_IsValid (PyObject *capsule, const char *name)
capsule ©) F+ &2 3 A EAAE T 3T Y}
PyCapsule_ CheckExact ()& EJJ—"O‘]-_T’_ NULL©] ofd
7} Aot AAFUTE (€ ol vl st el o

FE A L)

23 PHAE2 nNuLLol ofy H,
EJ H7F AgH v, Wi ol F ol name
8t A H = PyCapsule GetPointer ()&

A

rr
i

%, PyCapsule_IsValid ()7} 3&3k& Hk8held, B 2 A (PyCapsule_Get () &2 A ZHa}
T ol gt S E o] A3de] BAgg Urh
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AH 7L AT AL o] E3} DA 34 00] obd g WBFTh THA FOW 02 WP Th. o]
s Al ehA BHU T

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule J 52 AELAE ZAEE context= 4 A3t}

HE3W 02 WAFUTh A3 5HE 00] obyl Zhe WL o2& AR FTh
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
capsule W52 3}3) A+E destructor 2 74 A g T}
4o 0= Wk Utk A et 00] ofbd ghe whEshal ol 9 & A T
int PyCapsule_SetName (PyObject *capsule, const char *name)
capsule H7-2] o] 55 name 2 2 A7 U TE NULLO] ofU ™, o] 52 e H ot L &ff A5 of oF Tt
el AZH o nameo] NULLO] oW, o] & s Al 5}2] aL A| = 5HA] k55Ut
dEshd 02 Wty Asfsld 00] opd S whekelal o 9] & A A ok
int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule Y F-2] void = 2 ] & pointer 2 4 A gt} Z QA E]= NULLO] o}d 4= A5 th
35k 02 ek g ok A ek 00] obd ZHS WHAHELT o) & A QT ot

8.6.10 A& o]€] A

A g ol 8 AR & gho] o] Al d ol El o] g 1“42 TAsH7] fl8) AbE st AR QY < “4 o
PyGen_New () T+ PyGen_NewWithQualName ()5 BA|A O Z &3+ Zo] ol 7L—‘% = (yield)

e PR EE DECE RS

PyGenObject
Ao Aol AHEE = C F2A.

PyTypeObject PyGen_Type
A el o B Ao o et B A

int PyGen_Check (PyObject *ob)
ob7} A gl ol 8] AW & F215UTh ob= NULLO] ofyof of fhuth. o] 3+ 3 43y th

int PyGen_CheckExact (PyObject *ob)
0b®] W o] PyGen_Typeol® 2& E#F VT bt NULLO] ofofof Fth o] A4t T4 4B
g},

PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame A Aol 718F3E A Al @ o] 8] AAE wlE0o] B3y th o] 4=

frameol| | FxE T Yt AA= NULLO] oy o of Zh Tt

PyObject* PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame Z} Aol 7]1Wkst Al Al & o] ¥ AA| & s 01 Hhebsh=t], __name__
3 qualname_ E name L qualnameZ 23Ut} o] &= frameol 3 FZE XU} frame

Q1A= NULLO] o] o of B .
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8.6.11 T F¢l 7|

WA 3.5 F7F
228 A £ async 71922 QR P47} ksl A
PyCoroObject
226 AR o] A& C FEA.
PyTypeObject PyCoro_Type
22E A o o Fhe @ A,
int PyCoro_CheckExact (PyObject *ob)
0b2] o) pycoro_Typeo|d FL ¥t33 T} ob= NULLY 4= iS5 U Th o] St 34 23}

PyObject* PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A5 7|t 2 Al ZFH QA& WA ¥
3} qualname_ 2 name 3} qualnameZ /3 3 Ut} o] St frameol o St
Q1A= NULLY 4 g5 Y th

UN' F-,-z
u:,d
v
o
|:5
O}
3
D

8.6.12 AY 2= H4 A A

F3: WA 371004 WA oM 3710)A BE A AE W4 C APIS] AW o] pycontext,
PyContextVar W PyContextToken WAl PyObject ZAEE AILSIEE HALE JG UL JE &

// in 3.7.0:
PyContext *PyContext_New (void) ;

// in 3.7.1+:
PyObject *PyContext_New (void);

ZFA 8 Y82 bpo-347625 AR A L.

WA 3.7 F71.
o] AoAl &= contextvars EE-S 93t 28 C APIo o3 2pA| 3] A3}

PyContext
contextvars.Context AAE Y= ) AR5 = C XA

PyContextVar
contextvars.ContextVar AA|E Yl &= o A1&5 = C FZA.

PyContextToken
contextvars.Token AA| S JElY &= o] AFRE = C 32 A.

PyTypeObject PyContext_Type
context & VeI = & AA.

PyTypeObject PyContextVar_Type
AP 2 W4 P2 vehe 3 A4,

PyTypeObject PyContextToken_Type
AU A2E A4 EZ 32 e = 8 A 4.

g A AR
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int PyContext_CheckExact (PyObject *o)
07} PyContext_Type Bol® & £l EUTh o NULLo| opolof Fuith o] B4t WA AT H

et

int PyContextVar_CheckExact (PyObject *o)
o7} PyContextVar_Type @ ol F<& E¥F UL o NULLO] oty o of Ut} o] e F4
43 FUTh
int PyContextToken_CheckExact (PyObject *o)
o7} PyContextToken_Type ¥ ol & 215U o= NULLO| ool ok FUth. o] & 4
Az
O o H .

AYAE A el P

PyObject *PyContext_New (void)
Return value: New reference. M| 22 Q1 ZAEAE AR S w5 th o & 7} #4334 H NULLE WHEH3HU T}

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. A'@H cix ZAB 2 E A 9] &2 BALE S uS Ut} of 2] 7} WA 3Hd NULL
= WHEehoh

PyObject *PyContext_CopyCurrent (void)

Return value: New reference. AA) ~H = AHAE

ukekghu o,

Lo
e
flo
s
2:
mlo
)
m]n
i)
)
=2
ir)
N
-3
0
o
)
z
c
£
£
o

int PyContext_Enter (PyObject *ctx)
A ez AA AH2ER s AAFUTE BF A 02 W5k, o] 2] A] -15 wkghety
int PyContext_Exit (PyObject *ctx)
cix AN AEE W BT o)W ANAES A 2d=0) @A) A iER B
ukekalr, o e A] -12 wHEkghU ek

(e
L
v
*
ox
ol
>
o
filo

PyObject *PyContextVar_New (const char *name, PyObject *def’)
Return value: New reference. Create a new ContextVar object. The name parameter is used for introspection
and debug purposes. The def parameter specifies a default value for the context variable, or NULL for no default.
If an error has occurred, this function returns NULL.

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
dexs ol g 7pA gtk 238 Sk ol el 7k d st -1 & WEE, ghol YA 4
ol ol e 7F d A etA] ekow 02 whgh o
ARAE W71 AT, valuek LA 71271 EAEL AU AEAE H47hHAH A 2o,
value= T4 7He] Yt
* default_value, NULL©] o} H;
* var®] 7]k NULLO] oFU R
e NULL

Except for NULL, the function returns a new reference.

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. Set the value of var to value in the current context. Returns a new token object for
this change, or NULL if an error has occurred.

int PyContextVar_Reset (PyObject *var, PyObject *token)
var A9 2E Ao AEE wkens W83 PycContextVar Set () & Ao AHZ A4 Pt
ol k= AF Al 0 RE=SHAL, o 2] Al -1 Wy ok
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8.6.13 DateTime 7

kst @At A ZF AR 7t datetime BE A Al TG Uth o] @4 AHESH7] Ao, 3l H JJr°‘ datetime.
h7} 220 235 o oF 1L (Python. h7} X @51A] g3l v«l o}’“‘ AlQ), ditA o g ®E 273} &49
QX Z pyDateTime_IMPORT WA RE T &3 of Utk mjaz=C —TLZxﬂ of of gk iOJEi S0 az
o] A AF2-%] = static 4 PyDateTimeAPIO| WU Th

UTC A= Eoll AN 2317] 3t a2 =

PyObject* PyDateTime_TimeZone_UTC
UTCE YEH = A1t A2 &S 983U t) datetime. timezone . utc2} 22 AA YUt}

B A 3.70] &7}
g A AR

int PyDate_Check (PyObject *ob)
ob7} PyDateTime_DateType F o] AU PyDateTime_DateTypel] A H Fo|H F& =3 E Ut} ob
£ NULLO] op ofof Fuith. o] R A AT T

int PyDate_CheckExact (PyObject *ob)
ob7} PyDateTime_DateType & | & E & F T} obi=NULLO] oy ofof U Th. o] 3= A4t
pEEE

int PyDateTime_Check (PyObject *ob)
ob7} PyDateTime_DateTimeType & o] AU} PyDateTime_DateTimeTypel] A2 &ojH IS =

25U ) obi NULLO] o}] o] of FiTh o] B4 4k AF I T

int PyDateTime_CheckExact (PyObject *ob)
ob7}PyDateTime_DateTimeType & o] 2 =8 F U} ob= NULLO] ofYo]of St} o] Sk =
Eisngs: o=

int PyTime_Check (PyObject *ob)
ob7} PyDateTime_TimeType o] AU PyDateTime TimeTypel A B ol A& S EF 1T} ob

= NULLo] oy ofof gt o] & rsw\ = A Al 23 o)

int PyTime_CheckExact (PyObject *ob)
ob7}PyDateTime_TimeType ¥ o|¥ & & FUTh ob= NULLO] o} o] oF HuTh o] T= 4
3F gk

int PyDelta_Check (PyObject *ob)
ob7} PyDateTime_DeltaType & ©] 7Y PyDateTime_DeltaTypel A H o] & =85t
ob NULLO] ob]ofof gLtk of g 4k 43 g o,

int PyDelta_CheckExact (PyObject *ob)
ob7} PyDateTime_DeltaType F oW & E# &1t} ob= NULLO] ofv]ojok gt} o] T4
4 42T

int PyTZInfo_Check (PyObject *ob)
ob7}PyDateTime_TzInfoType @ o] AL} PyDateTime_TZInfoTyped A H oW IS E8 =y
o). obt= NULLe] oft] o] of Fuith. o] B4t 34 AF R T,

int PyTZInfo_CheckExact (PyObject *ob)

ob7} PyDateTime_TZInfoType ¥ o]®H F& E& F U T} ob= NULLO| o}y o] of ST} o] S4=
B‘l/Kl— /kc-}:'_a-h,]r/].

AAE M= ua R

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. A1 A9 A, ¥, 49l datetime.date AA S 3t}
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PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second,
int usecond )

Return value: New reference. X139 d, 4, 4, Al, B, 2 W ulo]|T 2 %2] datetime.datetime AAE
NE Y
PyObject* PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute,
int second, int usecond, int fold)

Return value: New reference. A1 4 %H d, 4, Y, Al, &, &, vfo]T 2% 9 fold9] datetime.datetime
AAE ¥3ghy T

B A 3.60] F7}.

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond )

Return value: New reference. A A H A], &, & W ulo] 3 2 22| datetime.time A E W th

PyObject* PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
Return value: New reference. A| A H A], &, %, u}o] A2 % L fold9] datetime.time AR S wiag o}

WA 3.690 F7}

PyObject* PyDelta_FromDSU (int days, int seconds, int useconds)
Return value: New reference. A1 A 4, 2 D nfo]|3 2 % & YEIU &= datetime.timedelta AAE
Hkskehu ot 23 nlo]| 3 2 29} 27l datetime.timedelta Ao &3] AHH HY A A= E AHF
S17h 498 U .

PyObject* PyTimeZone_FromOffset (PyDateTime_DeltaType* offser)

Return value: New reference. offset A A2 YJEF A= o] 0] gl 1A 2= A9 datetime.timezone
AAE =elETh
B A 3.7 &7}

PyObject* PyTimeZone_FromOf fsetAndName (PyDateTime_ DeltaType* offset, PyUnicode* name)
Return value: New reference offset Q1 A}+2} tzname name S 2 Y EFW A= 1A 2 Z A9 datetime.
timezone AAE ==t

B A 3.7 &7}

I AR A deE FE5= a3z, A= AB F# A (7} PyDateTime_DateTime)E E 35}
PyDateTime_Dates] 41282 ofof Fith. QA= NULLO] obv]o]oF 31, B2 AARSHA] Skl ok
int PyDateTime_GET_YEAR (PyDateTime_Date *0)
¥ int®, d-S Wk th
int PyDateTime_GET_ MONTH (PyDateTime_Date *0)
1o A 12744 &) int 2, 45 Wiy o
int PyDateTime_GET_DAY (PyDateTime_Date *0)
1o A 317441 9] int =2, 4 W3y o
G A7 AA oA ZEE FEF= |32, AX= AH FHAE £835}o] PyDateTime_DateTime2)
2’0ok Gt 1A NULL o] ofu] ol of 5hul, B AALehA) S35 o
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *o0)
R 23714 9] int%, A2 W T
int PyDateTime_ DATE_GET_MINUTE (PyDateTime_DateTime *0)
HE 59747 9] int2, B2 meh g,
int PyDateTime DATE GET SECOND (PyDateTime_DateTime *0)
HE 59747 9] int 2, =2 whakgh o).

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
0F-E] 999999712 ¢ int &, ulo] 2 & % & Wik o}
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int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *o)
Return the fold, as an int from O through 1.

WA 3.60 F7}

AL AR A BES FE3 MR, AR A H Fe2E ZP3ke] PyDateTime_Timed] daglsoiof

Ik, 912H NULLo] oFU] o] of 3] §& AAFEHA Sk oh:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *o)
HE] 23717 9] int 2, Al & waksh o)

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
HE 597K 9] intZ, B< ui3kshy ok

int PyDateTime TIME GET SECOND (PyDateTime_Time *0)
FH 59712 9] int 2, 25 9

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
0%-€] 9999997} 2] ¢] int &, wlo] 2 & % E vk o).

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *o)
Return the fold, as an int from O through 1.

WA 3.60 F7}

A e AA| oA 2EE FES= 32, AAE= A H FYAE 360 PyDateTime_Delta?d] A~

®2rof of FTh Q1AHE NULL o] ohu ol of 8] 8& A ASHA] LI Th

int PyDateTime_DELTA_GET_DAYS (PyDateTime Delta *0)
-999999999 of| A 9999999997} x| o] int 2, ¥ & WYt}

B A 3.30] 7}

int PyDateTime DELTA_GET_ SECONDS (PyDateTime_Delta *0)
HE 8639971 9] intE, £ £ & w33 o).

WA 3.30] F7}.

int PyDateTime_DELTA_GET MICROSECONDS (PyDateTime_Delta *0)
00l 51 999999 7} 2] 9] int &, vlo] A 2% & wisgh t}.

WA 330 7}
DB APIE 7383l= 2 E9 Ho|E Yo vjaz:

PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. datetime.datetime. fromtimestamp () o] A&3d}= o] A g3l A 5
Z 2 N datetime.datetime AA|E WS ks o}

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. datetime.date.fromtimestamp () o] AE3t= o] A3k Qx| F
N datetime.date A E W& WSS O

3]

2

8.6. 7|E} A 145



The Python/C API, & x| #] A 3.9.16

8.6.14 Objects for Type Hinting

Various built-in types for type hinting are provided. Only GenericAlias is exposed to C.

PyObject* Py_GenericAlias (PyObject *origin, PyObject *args)

Create a GenericAlias object. Equivalent to calling the Python class t ypes.GenericAlias. The origin and
args arguments set the GenericAlias’s __origin__ and __args___ attributes respectively. origin should
be a PyTypeObject *, and args can be a PyTupleObject * or any PyObject*. If args passed is not a
tuple, a 1-tuple is automatically constructed and __args___issetto (args, ). Minimal checking is done for the
arguments, so the function will succeed even if origin is not a type. The GenericAlias’s ___parameters_
attribute is constructed lazily from __args__ . On failure, an exception is raised and NULL is returned.

Here’s an example of how to make an extension type generic:

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem__", (PyCFunction)Py_GenericAlias, METH_O|METH_CLASS, "See.
—PEP 585"}

}

] B7]:
The data model method ___class_getitem__ ().
B A 3.9 F7}.

PyTypeObject Py_GenericAliasType

The C type of the object returned by Py_GenericAlias (). Equivalent to types.GenericAlias in
Python.

B A 3.9 &7}
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CHAPTER 9

2718}, spol Q] A o] A

]l A=

e

= APl S+E AL2517] Aol Py_Initialize() 545
574 v el9 gy

— PyImport_AppendInittab ()

— PyImport_ExtendInittab ()

— PyInitFrozenExtensions ()

— PyMem SetAllocator ()

— PyMem_SetupDebugHooks ()

— PyObject_SetArenaAllocator ()
— Py_SetPath()

— Py SetProgramName ()

— Py_SetPythonHome ()

— Py _SetStandardStreamEncoding ()
— PySys_AddWarnOption ()

— PySys_AddXOption ()

— PySys_ResetWarnOptions ()

o AH T
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— Py _IsInitialized()

PyMem_GetAllocator ()

— PyObject_GetArenaAllocator ()
— Py_GetBuildInfo()

— Py_GetCompiler()

— Py_GetCopyright ()

Py GetPlatform()
— Py_GetVersion()
s FEEE:
— Py_DecodeLocale ()
o W R A}
— PyMem_ RawMalloc ()
— PyMem RawRealloc ()

— PyMem RawCalloc ()

PyMem_ RawFree ()

A3 L A5 =py Tnitialize () Ao &3 ¢t &Yt Py EncodeLocale (), Py _GetPath (),
Py GetPrefix (), Py_GetExecPrefix(), Py_GetProgramFullPath(), Py_GetPythonHome (),
Py _GetProgramName () B—J PyEval_InitThreads ().

ol el th st 75 FAS Alostr] 91 A A HgTE dsUTh 7[R A o7, o] Sl
B & S o Alejg Ut

Aol g3 27 AAREYE, S} 54 AAFA IF-YY oAE 59, be
Py BytesWarnlngFlag% 12 AA3}2 -bbe Py _BytesWarningFlag & 2% @Z syt

int Py_BytesWarningFlag
bytesY bytearray® str, EE=bytesE int v & ] Z1E Pt 282 I AY L
o9 oy E TPt

“bFAoE AP

int Py_DebugFlag
T2 EA7 UM 29 FUTH (AR A8, A9 S 46l 9 2.

-d %413} PYTHONDEBUG 37 W42 A3 g Uth

int Py_DontWriteBytecodeFlag
00l ol ghox 4A5HE, vl M e &2 BES YEE T uf .pyc AL 2871 344 kv

-B A3 PYTHONDONTWRITEBYTECODE 3+ W42 A AUtk

int Py_FrozenFlag
Py GetPath()olA & AA F2E A off o] WA A& FAISHA] k<5 th

_freeze_importlib®} frozenmain TE I WA AL-L5= 71 S 2Y Tt
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int Py_HashRandomizationFlag
PYTHONHASHSEED ¥4 "7k vlo] QIA] ¢4 ZA9 2 AAH W 12 4
9o} ulw A A= 2735 ok

ZY17}00] o}, PYTHONHASHSEED 3

int Py_IgnoreEnvironmentFlag
A9 4 = EEPYTHON* &7 ¥4 (o] & £°] PYTHONPATH®} PYTHONHOME) & FA] & T}

-EQ-I o2 AAPF YT
,sys.stdin7} E|u]|d &2 Ho]x grlx

int Py_InspectFlag

int Py_InteractiveFlag
-1 t'/\:] oz /37(—]%1/]1-/]_

int Py_ IsolatedFlag

E] T2 J’]’ ] ']“‘9_:-,‘ ‘%@‘4“/]’ 7—|:]E] EEoﬂ/ﬂ Sys.path‘_:. ./_\-3_%59] HQEJE]E }\]—%Z]—-g] Site—

packages T A E] 2] & 2 3}3}A] k<1 Th

-IgAeR AAgEUTh
W 3400 F71
24 ok

int Py_LegacyWindowsFSEncodingFlag
S 27F00] o, 3k A|2H QIS UTF-8 <

PYTHONLEGACYWINDOWSFSENCODING &7 47} w

HJ
;.:
2af
=
o
Q
1))
o
HJ
m

<
30,
>
O
4
flo
Bl
R
1
fru
m

LA S 1G-S PEP 5208 2314 A

7HeA 9= S
int Py_LegacyWindowsStdioFlag
Z 271 00] ofUH, sys BT 2EHS 950
PYTHONLEGACYWINDOWSSTDIO &7 W47} Hlo] QA & &
Z4A 3 Ul 8-S PEP 528 2231414
7HA A=
int Py_NoSiteFlag
B E site YEEQ} o]of 421l
siteE PA|HCZ X E

WindowsConsoleIO 4l io.FileIOE A&}
Atd e AR E 12 A dth

WL sys.pathe] Ao E F4 A 222 W BASGU T 8 Eol
o o] 3 222 ¥ AP U (ER A W site.main() &
TS AIL).
-sgAes dAFgrh
int Py_NoUserSiteDirectory
}-& 2} site-packages UHAE B E sys.pathol F7}5}4
PYTHONNOUSERSITE 37 W42 A4 g Uth

Eacasiag

_S'ﬂ' -I —19:1—/8) lﬂi
int Py_OptimizeFlag
-0 23 PYTHONOPTIMIZE &7 42 AAF Yl
int Py_QuietFlag
3ty R E A Zd WA wHAIAE
-q t'/q oz /\JZJQL];}_

B A 3.20] F7}.
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int Py_UnbufferedStdioFlag

stdout 7} stderr 2 E H -2 ¥ 3 ] | A == A gt}
-u 343 PYTHONUNBUFFERED 37 W42 AAE Yt}

int Py_VerboseFlag

25o| 27348 wvir, 228 92 (Aol YR E)E EAIGHE WAAE AT 25}
FAAAE ANFULE EFFR A LE

Aol st AR E AF3Y
-v 343} PYTHONVERBOSE

9.3 Qe Z e 273} ¢} slolda]Alo] A

void Py_Initialize ()

stol A RIE Z 2§ & 27|33 th Fhol M-S WAst: 8 T2 1A=, thE Tho] %/C API 34
E A7) Aol &8 oF Ut 2 7HA Al = Tholxl 275 A

oj]AL 2rH RE HolE(sys.modules)S 27|38, 7¥MF 2 E builtins, __main_ Y sys
THEUTh =3 BE AN & (sys.path) & 27183 Ut sys.argve AASHA g5Uh
o] & A= PySys_SetArgvEx () & AHESFAAIL. (Py_FinalizeEx () & WA TE8HA] ¢kal)
T HARE T2 H ol dl & 3HA] k5 th vk ghol sy th; 27 3kell Assh XA < ol
gy,

i

ﬂ

3 A=A, 2& R 5 0_TEXTAA O_BINARYZ WA YT} C AEFY S AFE- 3= &Y ¥
vlo]l A ALgo = g S v T

void Py_InitializeEx (int initsigs)

o] == jnitsigs7F 10 Py_Initialize () A 25Ut initsigs7} 00, A]1d 2 2] 71 9] = 7]3}
TS v, ol o] WAE o 8 4+ ST

int Py_IsInitialized()

ol I Z 2 H 7t 27|31E Qo™ ZH00] o)< whEhstal, 1 2] ¢gko ™ A A (0)= WESHU T
Py FinalizeEx() 7} 329 3, py Initialize ()7} A £2E w712 A AL vkskgy o}

int Py_FinalizeEx ()

Py_Initialize ()9} $% 9ol d/C API gt AMg-o o8l #3839 ZE 2785 4
Py_Initialize()o] Wg vpA %t SF o] F vh5 o] HA W, oA AA S A oF2 BE

BBl (obell Py_NewInterpreter ()& FZEFAA L) S AATUCL o] FHO R, o] 22 vpol 4 <
Blzee7t @3 RE vRe S sAF YT (WA py_Initialize () S TAl E&34A oFal) F
A2 T8 o | A& kA okguUth dWbg oz WiE g2 oyt stol Aol =5
ol 2] 7k kg st (W 3 % A vl o 8 E2Al) -10] kg T

o] g ol 7hA o f = A _
1 shol WS TRA A1 FBt L AL 4 Q5 UTh A2 253 4 9lE gho] B2l 2] (& DLL) o A]
gto]f JAHZE S REF SE ZRIYL

At AS 4 AFUTh &

TE37) Aol shelell A S ZE |

rlo 1o

ot
o -~
v
v
=
o
oo
ofo
[kl
fu
I
o
o
oo
ofo
[kl
fu
[
=
2
i—";
ft
v
>
>
L)
ol
B

Ayt
Utk ol = Qlsf 3k 2H(__del__ ()

el F o] A BES BET A 3 = 499 £A R 5
MAE) 7 T AR (52 REel o2 ¢ w A5 5 A5y el zER FHOR
29 H BEL A2 §4 EUTh dol 4 AHmH /TG 4o

| =2 2] o Al = A
= H &=l
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S| 5 ¥ o4 E2H W AYUR FFAA U8 F AT §E ZRIol £y Initialize )%
Py FinalizeEx ()E F W o] &3 o] EA| 7} A&

01z} ¢l o] ZHAF o] Wl E cpython._PySys_ClearAuditHooks & A A YT}
B A 3.60] F7}.

void Py_Finalize ()
O] 2L Py _FinalizeEx ()2 o] WA} 225 = vbgh ks F A= A Ut

9.4 ZZ A A AA w7 HS

int Py_ SetStandardStreamEncoding (const char *encoding, const char *errors)
o] = (T &3 Y) Py_Tnitialize () Ao & oF FYT} str.encode () o AL} -2 9] n)
2 EE IOOﬂ AHEE AF PR oll g A e S A

PYTHONIOENCODING Zt2 A A 2] (overrides) 3117, 37 W47} 25314 &2 wl] WY % (embedding) T
HO AT RS Aol 5 A% 5 ghick

encoding u]/5‘5 t errors= PYTHONIOENCODING W/FE+ 7| EZH(t}HE A A o et thF U th & AH8-317)
el NULL Y 5 FF Y TH

ﬁssumm%ﬁHE%ﬂ%%@@ﬂ%ﬂﬂﬂi J “backslashreplace” o 2] %] 2] 7] & A}l §-2] 3
/\1/\]_(‘)_
H

>
~
Ao

Py FinalizeEx ()7} E&% WM, ol ¥4 Py _Initialize () 3t F&H T Zo] F2 1
3l thA] T &5 of oF g T}

dEstd 0 HhEetar, o ¢ Al (Al & 9] Az e 7t oln] 278 H & $F)00] ofd g HHEgH
[BR=

B A 3.40] =7}

void Py__SetProgramName (const wchar_t *name)
(ZEHTH) ol = Py_Initialize() 7} A5 o2 525 7] Mol &5 o oF Pt QIE] Z 2] E
ANA Z2IW main () Tl Weargv(0] AR g& EHFUTH (ol =E FARZ :
o] AL Py_GetPath ()-9‘r o}z o] th& 31401]/‘1 QANE|Z ElEi Ae) 93 AAE shol A HEFY 2ol
BegE e o AREE YT 7173 'python'%MD} AAt= Z2 WS A <
HAH A 9= A AF49 002 Ehe ool = FALE S 7] Aok FUth Fho]d e =
S o] A W8S HAsHA gsUth

FolE BALE S Y FZ Y3t wechar_* BAEE A= Py_Decodelocale ()& A&t}

KU

T

wchar* Py_GetProgramName ()
Py_SetProgramName () &2 AZH 223 o] F oL} 7| 2 w3} v g2 34
AZAE 7 AU S22 e 8 A = G F Yt

wchar_t* Py_GetPrefix ()
AXE ZHE SHA st ol et prefix s REERUTH o] A2 Py SetPrOgramName () 22 AAH
=219 o3} A B4 WS ofe) BAD 72% F ARUT oA Fo), =239 ol §0)
'/usr/local/bln/python' o], prefix= ' /usr/local' YUY th ¥igH & } 2 AR AL E
M) AU SE2 3= AN A = UL o= H 49 < Makefiled preflx ‘ﬂj—,—.‘l} R
Al configure 2T HE 9] ——prefix QAo |Gt} o] gt glo]H T oA sys.prefix®@
AEE S AU FH2 AR FE U OFE B4 BEIIAL

wchar_t* Py_GetExecPrefix ()
AAE ZAE-F5 4 5L O 3 exec-prefixs 9HF UL} o] AL py_SetProgramName () &2 A
BH Z2 I o] 59 7 B W4 oAy B35 22 B J]r"g%‘%r% g S0 ZEI o]0l
'/usr/local/bin/python' o] |, exec-prefix= ' /usr/local' YUt} HIstE EXIL A A A%
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2S5 7 ] AUt 2234 e SN S F Ut ol A £F Makefile? exec_prefix
tﬂ’\i’»]-‘ﬂ] = Al configure 23 Y E | ——exec-prefix 912} OH‘"J'?Q'H t} o] Fh2 Fol A T oA
sys.exec_prefix2 ARG T 4 QFUTh FY oM R 8o

vl 73 : exec-prefix= S A F TEH5 A 3L (71 A LI FF gtolBH ) o] thE YA EHE Eg o
A2 F wf prefix 2} thEUThH ARF A XA, FREF TEA 5t YL /usr/local/plat Al B Eg9
AAET ZHE 5HE IL]'%_]% /usr/localel X149 4 JAF5 Yt

AnA T BN, BAEL 019} 2 =gl o) AF T 2T Th o2 5 of Solaris 2x £
AAE A3t Spare 7| A2 T2 SREFLZ THE3A T, Solaris 2.x & A &Y 3F+= Intel 7] A= tf=
SdFolH, BlH2E AP Intel 71 Al = = THE %";\“%%“4‘4 222G AAY AE TGE F
MATRE dutd oz g2 ZAES JAATUh b §4 %oﬂ A A= E}E °]°F7]‘Q‘4‘jr ol & gk
A"l o] A A ko] Ui th2 7] uff 2 of] prefix 2} exec-prefix= & v 7} glow, ¥l A2 2 g Uth
AL H sto| A vlo|E I & 32 %‘33% SHA Ao FYHA L (2H Y ol Aot st=t
AHSE Shol 2 WA o= F5 4 Y ).

Al e A= /usr/local/plata ZF SAF s th& st AJ2" o g2 ALZ et A F
7ol /usr/localS F-73t5 = mountl} automount T 2 12 A= WS < A 9yt
wchar_t* Py_GetProgramFullPath ()
stol A Ad 3de A Z2IFY o5& AT YUY, oA ZE2 Y o5
Py_SetProgramName () 22 AAFUtheolA 7|2 25 AW FE2E spst= Fa8 o= ALt
U usE 22492 A8 AZAE 7 AUth S22+ 32 8= B o 32

=
glo] W FE oA sys.executable® AR S 4 A H YT

wchar_t* Py_GetPath ()

Return the default module search path; this is computed from the program name (set by
Py_SetProgramName () above) and some environment variables. The returned string consists of a se-
ries of directory names separated by a platform dependent delimiter character. The delimiter characteris ' : ' on
Unix and macOS, '; ' on Windows. The returned string points into static storage; the caller should not modify its
value. The list sys . path is initialized with this value on interpreter startup; it can be (and usually is) modified
later to change the search path for loading modules.

void Py__SetPath (const wchar_t *)

Set the default module search path. If this function is called before Py_Tnitialize (),then Py_GetPath ()
won’t attempt to compute a default search path but uses the one provided instead. This is useful if Python is
embedded by an application that has full knowledge of the location of all modules. The path components should

be separated by the platform dependent delimiter character, whichis ' : ' on Unix and macOS, ' ; ' on Windows.
=3l sys executableo] T 21 AA| A E (Py_GetProgramFullPath() & ZZIHAAL)E
A sys.prefix%} sys.exec_prefix”Z} H|o]JEE Ut} py Inltlal ze ()& S &3t
S REE o % SR AS B R Sl Al

nhol = £AQE T Y she] wehar_* £AAL A Py_Decodelocale ()& AH§ I th

3]
A2 AAE NR AR BAR R, 5F0] 488 F TEAN LI AAL 5 Az UTh
24
=

HA38A HA: o)A Z2aW o]E WA Z2 7 AR HE7}sys.executableo] AFEE L Th

const char* Py_GetVersion ()

o ol Al QA melEje] M AL MU o) AL e 2L EALYYT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

The first word (up to the first space character) is the current Python version; the first characters are the major and
minor version separated by a period. The returned string points into static storage; the caller should not modify its
value. The value is available to Python code as sys.version.

const char* Py_GetPlatform ()

Return the platform identifier for the current platform. On Unix, this is formed from the “official” name of the

152

Chapter 9. z7]3}, stoldalAlo]d @ ~dl=



The Python/C API, & x] ] 3.9.16

operating system, converted to lower case, followed by the major revision number; e.g., for Solaris 2.x, which is
also known as SunOS 5.x, the value is ' sunos5'. OnmacOS, itis 'darwin'. On Windows, itis 'win'. The
returned string points into static storage; the caller should not modify its value. The value is available to Python
code as sys.platform.

const char* Py_GetCopyright ()
Ax) stol w Aol ek T4 A BALL ) ol g 5
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'
e EAE 2 A AL E vHE AU S Ak g s S E U o] g2 el 1=
oA sys.copyright & AF&S 4 15Ut}

const char* Py_GetCompiler ()
A ho]d M AS WESt= vl AFSE H a2 AIE tHE S A gyt o & &9

"[GCC 2.7.2.2]"

MEE EALS A4 AGLE A2 QU Th BEAE S S AN E FH UL o] ke Fol W 2=
oA W4 sys.versiond 482 AZH Ul

const char* Py_GetBuildInfo ()
K“H sbo] M QIEJZ 2] A2 Al A HE oL e It 9 A 7he] tf &t H B E 9o o &
=

"#67, Aug 1 1997, 22:34:28"

M8 BALS A AP E QUK BEAE 2 FANAE & DUtk o) e oy 7=
ol A W Sys.ver31on./] gH e AzEUrch

void PySys_ SetArgvEx (int argc, wchar t**argv int updatepath)
arge 3 argve] 71‘:‘?611/‘% sys.argve AAFUTE o] M/ WgE 22 IW Y main () T
ATk S AT, 2 A o] kol d el m el 8 F E ok A 5 o] e} 29
sad e zl—ono]:ﬁ]—E]—— 2Fol Aol U5 141;], AP ~38 E 7} %i-Q_‘ﬂ,argvP/] RN WM R
dd 5 AssUth ol &7t sys.argy 27|13 e A S, Py FatalError ()& }%—fs}oq =)=
zde BEAFYH
updatepath7} 0 °| ¥, o 7] 7+ 4] 7} 1 g7t st B E YUtk updatepath7} 0] obUH, - thg
gy eEo wel sys.path®s 3t}
¢ N|E 2AYES o] Fargv[0] o2&
path 9Fol] 27bE L)
« 287 go W (Z, agert 091 Atk argv(0] 0] 71E 549 o] 8L /e 71 ¢O W), sys.path
oFoll ¥l £ o] F7HFUTh ol AA) 4] U P (. ) E ol FohsHE A% 2T

Hhol E FAE S YA Q8] wehar_* A8 -+l Py_DecodelLocale ()& AH&FUTH

(e

e ot
AR )

AgEw, 2329 Es} e U e Ar) 27 sys.

B3 OU 239 A9 029 BA0% sold AN T HE I 58 22 IUL 08
updatepath® A 23511, =t = sys.path§ A2AE PASHE A o] &5 th CVE-2008-59832
7!]—23]./\1}\]

313 0lA HANAE, PySys_SetArgv () E TE3 5 A WA sys.path 845 £5 02 A Ao
o

—(:;.—l_
22 aHE L2 dsdt & o =2 AHEste:

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

WA 3.1.39 F7%
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void PySys_SetArgv (int argc, wchar_t **argv)
o] 84+ python A E Z e EH 7 18 AZAEA %t 3 updaepath 7} 12 4R H
PySys_SetArgvEx () A 2E gtk

Hlo|E £2AE & YA Q8] wehar_* £ A9 A&l Py_DecodeLocale ()& AHEFYTh
W7 3404 W7 updatepath gk -1l w2t ThE Yt
void Py_SetPythonHome (const wchar_t *home)

712 g Uddel, 5 £ sheld eelneiedl A8 ARtk A AL vl
PYTHONHOME & X3} A L.

WAL 222 Ao 5 A e AA AL Y00 Bk A
Zhel Aokt Fhol X A Z2lH Y T =& o] AFAY WS HASHA 5 th

Ho| E ZAHd 2 A 98t wehar_* £A2 5 @H Py _Decodelocale ()& A& TH

o

rr

w_char* Py_GetPythonHome ()
7|8 «“%” Zpy SetPythonHome () o T3t o] A T Z o A A A3 zol U A A S ¢l thd PYTHONHOME
37 H49] S drEsh o

95 ~#l= Aels} Ao ez

sholdl QI Z el & SAE) A= FATA G T GE SA= ol Z2ad e AU Ao,
shol 4 AR of SHABHA A 2517 Aol BA 2 =BG ok s o] e e H % 52 GiLo]eha
Shs A So] YUtk § glolt, /14 IR T AUZAE 0F 28 seadold A ded S
g UTH o8 Sol, F A S/ BA0] 2L AR F2 ASE FANA Y, F2 057} F Wo] obd B

= Lls
Aol syt FA A¥S E Wehr] s dEHZEEHE FU|HoR A e
setswitchinterval () 2 ZFRFAAL). 22 9 Y °‘7]1/]- 2719} 22 ZR| A
ANESAH R, T5 ¢ T «4’01“4 /\31]‘:7]' /“3“ 2 5 JdsuTh
go] W Qe Z e8] Bl = PyThreadState 2k H| o] B L2 A Wl 2= H £ 7] (bookkeeping) A R & X &3

Uttt & A pyThreadState £ 718 7] = st A9 M4 % Q5 UL} PyThreadState_Get ()2 AF&3}
of 22 4 gk,

gfol s AA A Z=3FAL 5ho] W/C API 3+
?L

OI—‘

9.5.1 &% F =] 4] GIL 3} A 5} ~7]

GILE 251 oo 84 BEE 083 28 e 72 5o 9

z

Yt

Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/O operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

ol

o] AL w9 QukA o]0} A] o] B kL7 S5 B Abe] WA EAFUTH

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py_BEGIN_ALLOW_THREADS W 3a 22 & AN EFE& 431 £A4F AY A4+ E AdFgd Y,
v 9
T =

=
Py _END_ALLOW_THREADS W] 3 & £S5 E5Y

S
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99 BEe b mEE PP Uh

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

o) §4E9 A% AL TheH 25
o A8 ) 3 =

jl
J of
o o

952 sholHo] W5 x| ghe Ad=

A8 3to] W API(7}E threading B E) & AFE Sl A8 =& WHE
floll #A1" Z=7F vk Uth 2, 28 =7 ColA s A uf (@]%
A

S A B 7 a
9= A ehol Hel el o o), GILS B43k7 9a, 152 918 28 = 48] T2 Q5T
o8] 8 2 #| = o] A Tol W LEE TE 8 of R (55 SA AF T AR} 2ol He 2ol A A F 5 29 API
o QR PUTh, 9A 2= e AR FEE BEolA AEZ el o) ~HEE 528 TS, GIL
€ 955, v v o 2 3ol A/C APLAME-2 A A57] o] A= dE) EAIEE A T easy,
= Z 2 A8 oF itk

Aol ZOIE S A 84 5L, GILS A& b2, vhA vho 2 29 = e} 42 7

PyGILState Ensure ()@ PyGILState_Release () &4+ 99 & Y S =}
2 EofA Sto] NS T & dWA QA #HE T+ v 25 UTh

offt
|o
Fru
+
)
v
v
@]

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction () ;
/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release (gstate);

PyGILState_* () &4E(Py_Initialize ()ol] 2 Zog s A A ZE st i

-I_l_d

7} A o] R A L. FolHE =Tt oz EE Be= AL QAU (Py_NewInterpreter ()
AHE3I A, T Qe L el Ej 2} PyGILState_* () APIE £33t 22 XY= A 5 Uth

[kl

95. ¥ = Aejel A JejZeEE & 155
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9.5.3 fork()ell th 3t 3] A3}

SAZ0 el 28500} 3 E THE £2Y AL Crork ) BF A 2AE0 FAYUE fork ) B BT
QR Aol s, e AAsl £a8 Fo] 228 BA sqsn £ATUD. o= 2L A a ok
JeF2 v P}

S} W 7} CPython B EF o] A4 E R E e o] A4 <l
o

V‘«l lock-objectsa H*Wzmﬂr vlo| W& &7 fs}ﬂ»}wﬂwﬂ 23 ol F 53 AL o] T
é@éﬂ%ﬂ%%ﬂ(ﬂl ghol ) & shol Aol & ¥y o] YlFUth pthread_atfork () & 22

AHg-Bte] 2 X#Oé%%?f“oﬂokﬂﬂv‘r E 3 ghol g B AU WA wl], os. fork () & B3R @i A
H fork () & TEHH (281 spojH o7 W&t ALt oo W& ‘%v}fﬂ), E3 o] Fof AlgtA & ~H =7}
B8k gho] o] Wi & 5 shuboll o3l w2 el 7 A S ¢ QA5 UTH Pyos_AfterFork Child ()&

o3t &5 QLA L AT, GG %‘—’Fﬁﬁl% AL obgdyrth

UE € & =7 AR o AFE 2 =3 CPython o] | EHY] Al 7} os . fork () o mRI7EAI 2 A A 87
A= ojof & JuFUth o] A2 A AE =B &} b2 B E PyInterpreterState 7“7<ﬂ°ﬂ &oh=
U2 2 E PyThreadState AAE dtold gl A o] d 3t Z-& v @Yt o] A3}« Q1 Q¥ Z 2] E 9
S5 542 = A3, fork () &= CPython A HEFY o] Al 27|34 AE|Z 2B Y “H|Q” A = At
SEHoJoFFUTE F st ool Eexec() 7t L Tl SA 25 E FF-JUTh

PyInterpreterState
of A48 F2E ofF Y A =7 BHoHE A E bl U 22 dBz gl Sake adEE
2F Belo R A OhE R S BRI o ?ZXJMIL 1711 vﬂaw}owwu}
e dezelgol £8 AY=E AL A

BT W T A

A=A AAGlo] RE A=A F-/H YT
PyThreadState

o AE Pat Bd 2dme] AUE G §98 38 dols WHE o] Ad=e] Arza

A E 718] 7] interp(PyInterpreterState *) QU Th

OH

void PyEval_InitThreads ()
AT 34 b A AE B4

shol 2 3.6} o) A W Aol A, o F47 EA3HA) oW GILE WHE ST,
WA 3904 WA oA o] it ok FAE £ AFHA LT,
o]

HA3TANA HA: o] 4= oA Py _TInitialize ()] Y3 TEFHA, JHEHEZAHTET
2o 7 gls Utk

WA 320 HA: o] == Py Initialize() Ao & 4 S5 TH
Deprecated since version 3.9, will be removed in version 3.11.

int PyEval_ThreadsInitialized()
PyEval_InitThreads ()7} 3&% 2w, 00] obd & wr&shutt. o] g+ GILS 7314 11
S2F 5 oM, B AHEE AR ) £ APIESS 3] 9 o] AR 4 YTk

WA 3TN HA: GILL o)A Py _Tnitialize ()d] 93l 273 Uth

Deprecated since version 3.9, will be removed in version 3.11.
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PyThreadState* PyEval_SaveThread ()
RETHE) A AEze B2 AL LS JEE NULLE AR, ol Ld= A
(ULLO] ob g LiTh & W TE So] WE ol ArkY, @A 28 =7 2 95 Holok Fink

void PyEval_RestoreThread (PyThreadState *tstate)
(S THR) A QEZe)E] £ 85843 28| S 4e)E NULLo] obu] o] of Sh e 47 Tk,
S o] BrE ol ATk, B e 27k ol & A5 5HA) ghstolof Fuith 1A o w w2 FElst A4 Y
ek,

s, g =71 sho] Mo &) e
‘S}Eﬂfﬂ _Py_IsFinalizing() °oJ4

A]
of Az 7} spojd A o]l 5

Fa: Bepde] golde| Aol A F wf 2# = oA o] 4
o] A A dytlets ~d Tt 2P Ut YA =22
sys.is_finalizing ()= A& 35} 9] t;fjl-—/,:g T Z3)7] Ao
A Fale 4 AT

PyThreadState* PyThreadState_Get ()
A4 2= A2 ekt ch Ao el elE] 22 8§ oF Bt
SR8 A AT oA 58 A UL e

PyThreadState* PyThreadState_Swap (PyThreadState *tstate)
A 2= ”EH% A2} sstate(NULL YD 5~ Q5 U h 7L Al g8k SEl = e & 29zt d
Aelz ey =& Hfslof ot s Al = A ek5 T

O G5t 2UE 2E AGAE AST, A8 AE e e B A GHth

PyGILState_STATE PyGILState_Ensure ()
AR 28 =7} o] A 9 ?ﬂzﬂ FEiu A Qe Z e E 3 FA glo] Itol % C APIE ST £4] 7}
= A=A gt o] A 74§ Zo| PyGILState_Release () o e T &} S o] F & gt 24
EoA gt HF Ay H IS F UAS5UTE PR, 28 = AE] 7 Release() A o] o] A el =
B AL =3l pyGILState Ensure ()E}PyGILStatefRelease () &= 4ol T} & ~g & I8 APIS
/\}*Q-“‘ Q&Uth o2 S0, Py BEGIN ALLOW _THREADS®} Py END_ ALLOW_THREADS Wl 322

48A A AL FEFH U

W ZES PyGILState_Ensure () 7} L& QS W] o] 28| = Ao o) sk
o|Mo] Z+& Aefo) Y= =2 313 W PyGILState Release ()& AgHo]o
Hogts, o]l AEE2 %2}—’?— %}{5141:} PyGILState Ensure ()|
PyGILState_Release () st &L 93] =S A3 oF Tt

F5oh g, A4 29 EE GILS HGska 999 stold IEE 5T 4 YUtk A
A% A ol & QI o,

2.9 F
3
S
R
Ho
fol
iy

Fa: getdo] grojd Al o] d E w) A =o)X o] F4E TE5H, 28 =7 stol Mo o s
AR A kel 2=V FEE YL 94X = FEE W ]']—E:]Ui _Py_IsFinalizing() o]t}
sys.is_finalizing () & AlE3to] o] §4+5 T&317] Ao A Z e 7t ol d A o] A = 11

A FAT 4 U

void PyGILState_Release (PyGILState_STATE)
o] 5 T EE AYS HAF U o] &5 Fol, spo] ) el = MG PyGILState Ensure ()
T oA} 7LA14;}(131 L} gutA o 2 o] Abel= & & A}ol| Al & A A 9ol A, GILState APIS A&
Fh.
PyGILState Ensure()o| 3 RE T2 T2 AH EoA PyGILState_Release ()l th3t &
27} 42 o] o Tt

PyThreadState* PyGILState_GetThisThreadState ()
o] 29 =9 HA| ~# = AEE 7HASYth @A 28 = A GILState API7} AF-2-%] 2] €595 S ¥ NULL
S u3a 2 gl Th ol Ag =0 A] 2FE A8 = AR $ 2 (auto-thread-state call) 0] £ ) 2] 9k
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Aoz, vl g =os F4F ol# g 28 = B 7F A2l oA L. o] AL T2 =9n)/X T
F5Auch

int PyGILState_Check ()
AR ~# =7 GILS 2735
EE2dEdA 253
w1 Mt ol je = Y
Tpol A 8 5 A%tﬂ,GlLOl A dvke S ¢
Fod e FARES B 4 A%k
WA 340 F7}

e mazes ditd s TP AuFE glo] AHEF YT Sho]ld & wj o A ARG o & oA L.

Py_BEGIN_ALLOW_THREADS
olulZZ ¥+ { PyThreadState *_save; _save = PyEval_SaveThread(); 2= Ut
= 22357 2380 QL9 KA L; AW EE Py END_ALLOW_THREADS HHEI 9} ?__.j;‘(]%]]o
Tk o] vz mol i3k AA T S AE BEFUA L

Py_END_ALLOW_THREADS
o] 32 2+ PyEval_RestoreThread (_save); }& &ZF Ut d=ZZ357 235 o] 929
YA L; o)A Py BEGIN ALLOW _THREADS W 22} A28 of gttt o] uj =22 of th 3k 2FA| 8t
&2 95 FxsA L

Py_BLOCK_THREADS
o] Ml 3 & = PyEval_RestoreThread(_save); 2 EZAIFHUto: Td= =FZ357 g +=
Py_END_ALLOW_THREADSS} &5 YTl

-?l_ll
o —|>
b
&
i =
:«_l,
o
X

-

Py_UNBLOCK_THREADS
o] 22+ _save = PyEval_SaveThread(); & FFF Uttt o= SZ 5 Hy Ao gle=
Py _BEGIN_ALLOW_THREADSS} Z53HUt},

©

5.5 A2=Z API

>
N

ol

rlr

F Py Initialize () o]& o] T&5 o]ok gt}

< =]
T
WA Py Tnitialize ()E oA GIL& %73} T}

3.790

PylInterpreterState* PyInterpreterState_New ()
A ezl e o AAE BEUD A dejzely 22 B
S22 AFsor Y BT > Ay

Q1 A} glo] ZFAF o|HIE cpython.PyInterpreterState_NewS 2 A Z Ut}

x O
rzi dlo

2

o
aL

e

rr

A A gt

void PyInterpreterState_Clear (PylnterpreterState *interp)
Azl e e AAe RE AEE ALAF TS A AdE =8 F2 HfsoF gyt
Q12} glo] ZHA} o]l E cpython.PyInterpreterState _Clear® A YT}

void PyInterpreterState_Delete (PylnterpreterState *interp)

AE =l E AH) AAE AP Ao AETE 2L R 4T D A5k AE T E e

PyInterpreterState_Clear ()] gt oA &2 A A= gl ofoF Tt
PyThreadState* PyThreadState_New ( PylnterpreterState *interp)
o] Bz el e AA o) %3 Al 2= A A E e A ez e S Re T AL
QAT o] Yol e T2 AAT o} W BHY 5 L UTh
void PyThreadState_Clear (PyThreadState *tstate)
o= Abe) ARe] RE ARE AAATIC A ezl e 22 8§ oF T

rlr
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WA 390 A HA: o] St o)A PyThreadState.on_delete ZWE TEFUh oldd &,
PyThreadState_Delete () 01]/H SE=YPHUch

void PyThreadState_Delete (PyThreadState *tstate)
2= AH AAE A F U Y dH =2

12 H a5
PyThreadState_Clear ()] tst o] A T&Z A A= 9l o oF Tt
void PyThreadState_DeleteCurrent (void)
A 28 = AElE st st A JdH =z S A F YT PyThreadState_Delete ()2} Uk
72, A9 Az e 52 FAT B8 J5UTh 28 & AEl= PyThreadState_Clear () ©l
it o] d SE 2 LA °4°1°lt Easiag
PyFrameObject* PyThreadState_GetFrame (PyThreadState *tstate)
aho] 28 = el sstare®] AA = A= 7HA U Tk
7% B2 S AT @21 A8 59 zel 9o §low NULLS Wk Tk
PyEval_GetFrame ()& ZZ3HAAL
istate= NULL©] o} o] of gt}
WA 3.9¢ 7%

uint64_t PyThreadState_GetID (P} ThreadState *tstate)
_1]- ]/}’\1 /\Eﬂ L= /\T-EH tstate./] _J"!_ i /\gﬂ = /\]—]:4] /Rh:ﬂ;(]_é 7]_;(%2_141;]_

tstate=NULL©| o}u] o] of gk},
A 3.90 &7}

PyInterpreterState* PyThreadState_GetInterpreter (PyThreadState *tstate)

ol W A8 = A sstare®] E] Z 8] E]E 7EA S T
istate:= NULL©] o} o] of gt}
WA 3,90 F7%

PyInterpreterState* PyInterpreterState_Get (void)

A AB =z HE A F Y

A7) st A A= et @AY A AB =l e gow A B A o HE WG Th NULLL
NS 4 gl
3 EAE GILES B3l oF FUch
H A 3.9 71
int64_t PyInterpreterState_GetID (PylnterpreterState *interp)
Aez e ¥ o a7 IDE vHgU oy 23 A skt ol 2 73 sk —10] Wighe 2 of 217 A U o
T &A= GILS 2F3oF Ptk
B A 3.70] &7}

PyObject* PyInterpreterState_GetDict (PylnterpreterState *interp)
AHZ e tlol8 7 AGE = A= G Y& Ut o] &7 NULLE RHEHeE ol 9] =
WA S g TEAE A e Ed 9T el 2 AT 5 grka s of ek
o] AL Aol A Z B B AH| A EE A A3E= g AFR3 oF St PyModule GetState () S thA]
st Aol ohg k.
W7 3.8¢ 7%

PyObject* (*_PyFrameEvalFunction) (PyThreadState *tstate, PyFrameObject *frame, int throwflag)
ERREEE P

9.5. 2= Aejet A UE
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throwflag W] 7] W= A & o] B 9] throw () WA E A AFEH UTH 00] obU W, A o & A2
Yrh.

WA 3904 M7 o)Al T tstate W7 WA E A T

_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)

void

=28 d F7Lg4-E 7S Y Th
PEP 523 “CPythonol] & & 5§ 7} API 2712 #2314 A] L.
WA 3.9 F7}.

_PyInterpreterState_SetEvalFrameFunc (PylnterpreterState  *interp, _PyFrameEvalFunc-

tion eval_frame)

=9 B7t F5E 2B
PEP 523 “CPythonol] 3.2 ¢ 3 7} API %717 & 22 5141 A] €.
H A 3.90] 271

PyObject* PyThreadState_GetDict ()

Return value: Borrowed reference. 870] 28| = /\’FEH AR E AAE 2 Jd= dAr] g S ey} 2+
2 gAY ol delE Aokl A S 7] S ARG of U Th EA 28 = FElE AFE
52 o] 8 SEHNE WL o] FHFNULLE WY, o9 AT G BEAE

A7) 22 NS AT 5 Sirha 1A of g ch.

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

2N HEA A0 o9 B AN AU id AL A 29 2 S id DU Th et 34
A el g AR YU Th o] Tt ewed] B3 oW BxE FANA FHUTE AT 052 BA shel
CIE BETE A CHAE SAAHI T GILE HFY A2 2ok} Tk 47 2e= 4
S2 WA QAo 10T, A= idE 24 288 00] YTk exc7} NULLO W, A7 Eo]
Shel A5 %2 o217 (AEkR) AF AU o] AL o2 B QoA BT

W 3704 WA id w7} W] 9 o] longo M unsigned longl 2 WA AFU

void PyEval_AcquireThread (PyThreadState *tstate)

Aol JTE L E B2 8551 @A 2d = A E ware 4T T sstarei= NULLO] o} o] of T
T, 2.2 o] Ao] WS o] A ZAo]ojok FHuie. of 2ol mof ol u] Lol 910, w3 ek AT T

Fa: deddo] steldgAlo]d 2 o 2 oA o] F4E T &S, 2 =T stol Ao o whE
AR R ek ElE 2~H =7 S5 UL 99X = F E%H ]fﬂ-ﬂi‘ﬂ _Py_IsFinalizing() o]t}
sys.is_finalizing () & Ab&3te o] 45 i%ﬁ} 7] Aol Az g7t ol d gl A o] d FH L
Sl F18 5 g

H A 389 A WA PyEval_RestoreThread(), Py END_ALLOW_THREADS () %
PyGILState Ensure ()& @#HEF BAHg o, A=z g7 stojd g Aol st &<
SEFHE A 29 =8 FEFYT

PyEval_RestoreThread ()= (AW E7F 27135 A G w22 G4 AL 4 9= 14F 5

9,

void PyEval_ReleaseThread (PyThreadState *tstate)

A ~H = A S NULLE A AT AYG A Z 2 E 2L AT 2L o] Ho o
3t A 2 =7 BG8) oF 3t th NULLo| ofu] o] oF 3= sstate A A= zﬂxﬂ Y= ”’EH
A glst= HvE AR H U T — 29 A koW, XAl o217 B g Yt

PyEval_SaveThread () (RHE7} 27|55 A o3& Ao 23 A4 AL S 4 & 247 4

U,

i mlﬂ
RO
Bug>)
£ 2
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void PyEval_AcquireLock ()
Aol ez elE) 28 853k 22 o) o] vEolFloloF guth of 2zl =o] ofn] Zo] Yo,
512 bl 7 A g .
WA 32%E sA: o gaE A4 2d= AHE AASA SHUch g4
PyEval_RestoreThread ()Y} PyEval_AcquireThread () S AF&3HAIA L

nﬂw

F3: Aekelol shold Aol 4 B wl e =0l A of F4E TE M, 2d =t shol ol o3 e
327 ekereehe A =7t 2P 94 % $8E WA W _py_Tsrinalizing () ovh
sys.is_finalizing () & AHE3te] o] 58 5E87] Aol ABz e 7} sl el A o] H 5 1
A FAT 5 U

H A 389 A WA PyEval_RestoreThread(), Py _END_ALLOW_THREADS () %
PyGILState Ensure ()9 R EHEE AT Pow, Az g7} sto]d g A o)A 3= EOP
TEHYE AR ¥ =E FEF YL

void PyEval_| ReleaseLock ()

A ol zele] 2 AT Th 2L o] o] w5 o] Zofof gk,

WA 325 E HA): o] = A 2= A E BASHA G5Uth Al PyEval SaveThread ()4
PyEval_ReleaseThread ()S AFESHI Al L.

9.6 A X ¥y A ¢

BRRe] 4%, B vhold QEZ e E B BT AQUTHE, 2L Z2 A2, ol AW ZE 2d oA oe)
9 Az elE 8 BEolop st 497t dHUTh A Qe zeHE 284 & 5 =S gtk
“w] Q) Qe e B WErgo] 271319 v WEoAx 3 WA Ae = S L S
o8 Shol 1 Qe el 1o A €185 ool bl W¢) 16 e o A A1 e 14
£l shold
ol

1;

ZeAsAe Ae 2tk w3 AT 273 59 AWE GEoy ANHow Aetol
ol ot FA Qe Ze|E YUt} PyInterpreterState_Main () S5+ 21212 Ae]of t)gh =
wrEr o,

PyThreadstate._swap () B8 Aol A2 el 22l e o] ARE 5 Asith OFE B8 AHgalo]
HET AT 5 syt

PyThreadState* Py_NewInterpreter ()
M AE Bz EE etk o] A2 ol F= P2 3 (A9]) &3S
E3, N AdHZE o= 7|2 2 FE bulltlns, __main__ % sysE £33},
MY, S5 HALS 25 YT 22H 2 E H o] E (sys.modules)H EE AM AZ(sys.path) & &
AMIUch A Ao = sys.argyv 57 S UTH MES EZ21/0 2EH 3+Yd AA sys.stdin,
sys.stdout ¥ sys.stderr< %l'%l/]ll]-(?_]-, e tE 51 7| xE FR .

Hhe g2 /‘H AME AEzEEoA el A WA A= A E 7t A Yt o] 2= el FA

[kl

(L
F

2 o4 Rhsol A UEh 4 =} Rsol XA el 015141 4.2 ofl 2ol = o]
FRAAAC. ) A e S BEs ) Asfste, nuiiel MR, sl drie
Bol A3 3 B 2= el 92 5 Aol A o9l 7 B A LTk (e BE
PLGoh nph A 2, Aol AE ZelE] §8 o] §E EE 5] o Lot v
580] T sho] 4/C APT 859} 2], A9 1) SA 2d = Ao}

[ o, 172y
Ogaoﬂ,o*l‘o

Iy
Ho
XN

o>’

2 [ m]o&

X

el

o
o
d
2y
<
:“.:

4/

mﬁﬁzuém

SRR e 1
24 2 0

=
3z
=}

ko

3

=

o =0

o
oo [y
H
o
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>
[
ro
i)
3]
oy M
o
e
=2
of
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A}
<
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l
>
ofo
i
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PyModule_FromDefAndSpec (), ZF Q1 E
sl=El UL C 22 A AT A w4ut o] 3 5
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o DA 27|35 AR S REY A, oAl £l PyModule_Create (), 54 o] A5 I

ZEH o, AFH R 27350, B YA (€2) AHR ol AE Ut & (A 8B)
FEolt 28 SAE YEE W A L Eol 2714513 o) el g o2 A
4] init 5= TEHA ?%%‘4"/} meba 25 gAY e e A= (ARB) AdE z e H Tt
250], 07 Gt 548 207 5 I th (kA ¥]29} 7o AT B2 2),
ol AL QB Z BB/} Py _FinalizeEx () Py Initialize()E TE&3t] &A3| thA] 2 7]
39 ¥ $RL T T Aojuhi A% hEol FFAAL; o] A%, Bl initrodule
Tt A S Y oA 27182} up R A R, o] = C Y A A "y o] st
2E 7h %%%%ﬂ“]?}b} T}

void Py_EndInterpreter (PyThreadState *tstate)
Folxl 2= AHE E8H & (N8 A8z S 5 GUth Fojd AU gE A4 e
Abejelof Gtk ofel o) ~e = Aelo] T e AW BRI L. TFO| NI, A 2= 4
Hl=NULLY Yt o] Iz e H e #dd BE A e Au st gtk (A AdHZEE S5 ©
e L] Aol EWOHOlW}U% hkE uff o} A FAHUS) Py_FinalizeEx ()& 1 *Véc’ﬂ/ﬂ
BAA O R 3 FH A k2 RE A H JHZEE 3 Pt

F

_4
—

9.6.1 W19} 32 A1

AEQAEZe B (W JdBZelH) s 2 22 A2 R o7 dfEol, 25 2he] Aol & tA| FF
Utk—ol& 59],0s.close () & 22 A5E 3t A2h2 AL A28 dd stdof (A2 52 99
Hog)dFge md °"“‘4"+ (M 2) ABzZ 2| g o]l FFo] Ff5 = A w2ol, A7 Bgo] Alth=
2554 2 °}° T 0‘*14‘4 o A2 53 TtA 27|t (FA) A MFE AR w 53] 21 sy
SRR EIEMW UE AAE OE (M E) Az Y o] F T AT+ A5 U 7hestd
3] 3f oF i th.

AB JAHZE 2ol ALgAF Y T, HAE, JI2EH A B FHAE FHA AEF ST FE
71 ofok gtk ol el g Aol 5 *‘ﬁ‘ﬂ T YUEZE M2 EREH ME) JH =z 2EH BE 94
velol S md ¢ A7l 2tk A9 AsolM H2E 5 = AAE T/t &= A= VA =2
%Oﬂﬁq

T3t o] 7]%5& PyGILState_* () APIS} A¥sl= A2 7R o 3 Al L. o] 88k API=, A H <l

Bz 25 9 *—Zﬂi Q1sf 7o X 7}7§ A, shol A A~ = e} OS - 28 = Abole] A Y HAE 71
‘6]-7] W EJUtt PyGILState_Ensure ()2} PyGILState_Release () &2 44 ']—“ A Apolof A B
Ei BH S At ob= 2ol FF YT BT o] 29 APIE AR8-3he] vho] o] obid e = ol X A
2ol A Thold LEE BET 4 LS S (71 coypes) & A8 BT B AHET 0] B2

T AFUth

9.7 v|=7] 4d¥

Hzey A s vE7] 8 Buls WAUZ o] AZ YU ole 8 2AL 34 2 H 9 void
S xtel BelE 2 Fer

int Py_AddPendingCall (int (*func)(void *), void *arg)
Wl Qe melE sdEol A £2 T B8 o SFFUTh AT 00] WEkE) 1 funct ]9 2 Eof A
=57 A6 ol =7 Utk Asf Al ol 9] A glo] -10] Rigkg Yt

BEFALR Foll YO, funce arg JAAE AHESEo] A= v ¢l A Z FJE% 2 EofA & .
AR oz AE = JJrom Feduudu vErFoR SEHA WL S F 2 A ZF FEH Uk

« upol= 7= A A
s Q2 =r} Al Qe Zel ] £ BASHEA (b funcs AA] CAPLE AL % U Th).
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] At o9 AR A 18 w3 o AUl funcs THE ¥ 57 P2
A7 Aoz saPstr] sl = A FARE A AdEzeE Fo shAlEE AH =g dghstr] 96
g5 Ytk

o] Bt AWFHE o A 2= et BRFA For, A drzelE So] B AHUTh

A B QB Z B oA o] & TE5te W TEAVFGILE B GsloF Futh 222 o d, 3 fune
7HERE JdEzH A TE2HES o d  AFUTh

A3: AL TS SWH AP F 8, ATE FFAUT funcst H5 8 B e) TEATHE
A Geyth WA LA N2H S5 AF Sl vl N2 o] e ) Aol
SEE 3 EFE T

ﬂmﬂi%ﬂﬂ%ﬁaﬂ-ﬂ@?tOﬂ@QEQQACAﬂ =) 4] sho] A
A g5 HA .

39004 M7 o] Tt AR 1E1—ﬂE1°1W T 259, func 5 oA WA A =] E ol A
=54 1 /‘13 Az Holl X TEHEF A gt oAl 2 A H JABz 2|8 AHA] o oFd
=5 :

shol i AEmel et me Ay A8 F4 75 AN AT R AN A4E AN ASYITh =
93, UM 8 Anel A B4 =2 AHgE Ut

ol 24 ZE7} shol W 20 T B ANE Bol TEHE 2
3 JREL WAHA dksUh
Qe o] 2 E 24 : BpEE B o EE oA

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile ()3 PyEval_SetTrace ()& AR5} ‘:351 A 340 gt A WA
WA Hes 55 ol o2 AEE AA 01, frame | HIEZL AHHH Z Eﬂ o AA o) 3L, what2 &=
PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace RETURN, PyTrace_C_CALL,
PyTrace_C_EXCEPTION, PyTrace_C_RETURN =+ PyTrace_OPCODE & 3} }o| 11, arg= what 2]

zholl wet o U o

what®] 7k arg®| 9y

PyTrace_CALL &}AF Py None.

PyTrace_EXCEPTION sys.exc_info () oA} ¥I3E o] A H,
PyTrace_LINE a4 Py None.

PyTrace_RETURN T EA A 9H3tE = gk, = o9 2 913k A o] W NULL.
PyTrace_C_CALL S5 = AA.

PyTrace_C_EXCEPTION | =5 = &5 AA|

PyTrace C_RETURN STE5 = g A

PyTrace_OPCODE 3AF Py None

int PyTrace_CALL
A= gk A &
ol ol 3 what v 7] W42
Hpo| E I E= 9] Alo] HF o]

ol K= Ak, Al el ol Hofl that A F5o] Harg
Al ol el ol th gk o & o] Bl 2] AL 8

W] Py_tracefunc
2. =
7] w2 oll B 1w 2] oF 5ol 2] sHA Al 2.

=9 <o sto] R
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int PyTrace_EXCEPTION

AL 7} AN E wf Py tracefunc 5ol tht whar vi7§ W4=2] gk 29 5 AdE = =2y d
Well A vlol & =7 A ejd & o9 7 AR E wf] wharol] th3l] o] o E SEH 1/1 Lol Ae AT
of 2] Autz Q3| sho] A 28 o] H 7= ZAdUth o) 7t AgEo] 2z d o J%}Qﬂ 1 o]

TEEUS 34 et ol g o ES SR 225t deodls E 284 kst
int PyTrace_LINE

S WZ oJHMEZ Hud ol what Mi7) A2 Py tracefunc 5 (AT 2231 Y e obd U]

tholl g = 3t g 28| 42 £_trace linesE 02 AAsto] s e Yol theff w243 &

T AFUHh

int PyTrace_RETURN
SEo| vty 1 & uf] Py tracefunc 5ol ) SF what v 7] A9

int PyTrace_C_CALL
Cedg7lEE9 8 & u Py tracefunc &5 t) 3 whar v} 7] A9 7k

int PyTrace_C_EXCEPTION
C oA g7 HAANES wf] Py tracefunc 5ol th 3t whar vl 7] Ha9 7L

int PyTrace_C_RETURN
C&71 &3S u) Py tracefunc &9l o) Sk whar v 7] A2 ZL.

int PyTrace_OPCODE

A {REFARHH T B o) py_tracefunc FEEA T 2L FaE obduthol o g whar

i Ao ghoo] o] MEE 7|2 A o2 WEH A sy th: 919 f_trace_opcodesE IE 273

sl A Ao 2 2 s oF gyt
void PyEval_SetProfile (Py_tracefunc func, PyObject >“obj)

= sk e) 958 func 34 FUTH o V7| WL S A vl MR o) s e, glo) e

vfol W A UNULLY 4= QFUTH 23 7 FEl & F A8l oF 8td /\H]CD]-E]—ObjOﬂ o2 e

&ﬁﬂﬂﬂﬂdﬂﬂﬂﬂﬂiAﬂtﬂ>@ﬁﬂaﬂhﬂﬂﬂ-Jiﬁmﬂ*bmﬂmwlﬂm

PyTrace_OPCODE W PyTrace_EXCEPTIONS A| 2|3l 2 & #&= = o E 3] =& Yt

T E A= GILE BArstal §lojoF Syt
void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)

4 FE fnc2 ARFUTE 24§47 S A O MES FHEY ES FARAT, 5F
EC T A} AAE oHMEE AR et BE ALY, pyEval _SetProfile ()3
FAFG U PyEval SetTrace ()& AH§ste]l 558 EE +34 J" = what W7} R59] RO
PyTrace_C_CALL, PyTrace_C_EXCEPTION B+ PyTrace_C_RETURNS FAIS}HA] ¢k T}

A GILS B33k glofof Pk,

i

o

:(_Hl

}op
e

9.9 15 v # A

ol drEL Aw U A =T AR T A YUt
PyInterpreterState* PyInterpreterState_Head ()

JAEz el e el AR E B 229 Bele] g AR E HHg

PylnterpreterState* PyInterpreterState_Main ()
vl Qe = el E AlE A A S ek o

PylnterpreterState* PyInterpreterState_Next (PylnterpreterState *interp)

Aejz 2B el AA S Bl 2Bl A interp o] 2] th= Az B AJE] AAE &Yt
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PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)
el = B E interpe} B H 2~ = B|AENA A WA PyThreadState A A o o 3k E Qg E Wk
U,

PyThreadState* PyThreadState_Next (PyThreadState *tstate)
2+ pyInterpreterState Ao &5t BE 28 & AA| 2l 2E A tstate 0] 2] T2 ~dH =

A3e) AR 2 whakE o,

i)

9.10 A¥& 2 A A4 A

slol W SlEjZ el E &= vlo| W =& Ad= 22 A4 API(threading.local)% 2 915} 7] 95 B
YolE|E TLS +3 L P sl 2d = 28 A4 (TLS) o B3t A 4+F A DS Al 3t CPython C &
API+= pthread &} 9 =90 A A& &F= APLS} AR U Th: 28| = 712}?}43 AHgste] 28| & B void* g
AZd gy

oSG FTESTEITWCILES EFT IR

Python.hol& TLS API A ¢ o] 35 of
pythread.h& Z33] oF g th

feUth 15 A S AFTh

A kgl FeFAA S, 2AE 28 A4S A S

3o o

3 BB AP §4 % o= Z% voidr g tASIA v e) Bel 8 Al shA FEUh A4 95
2 914130k BT voidr %ol Pyobiect o] 2hE, o] HHES B A5 AN £BohA Sk

9.10.1 ~# = #*] A4 (TSS - Thread Specific Storage) API

CPython ¢1E] Z & E] Ulol| A 7] & TLS APIS] A}&-2 A 3}7] $13] TSS API7} = 9= 915Ut} o] API=
28 = 715 YEtR 7] 918l int A M2 & py_tss_ & AHEFUTH

WA 3.7 7%

o ®B7):

“CPython®] ~# T-2 2 A F A4S 93 A Z-¢ C-API” (PEP 539)

Py tss_t

o) A48 FaE 2dE A9 FElE b ®, B & 3 TLS T @Ol mhet ekl 4 glom, 7]
2713} ZHE vedle WF =7 syttt o] FxA| o= 7] W7 syt
Py_LIMITED_API7} A= A| ¢k& Wi, Py_tss_NEEDS_INITE o] §9 A& st}o] &8 Yr}.

Py_tss_NEEDS_INIT
ol lZE = Py tss_t W59 % 7|3} A} (initializer) & FA-F Ut} o] Wi Z 2= Py LIMITED_API| A
Aol = 7] okl Fo Al L.
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A g
Py LIMITED APIZ =% &7 BEof o3 U= AP Lo EFYINA Fo| H &dfo] BV

A=)
Py_tss_t9 & 4.

Py_tss_t* PyThread_tss_alloc ()
Py_tss_NEEDS_INITE %7139 g3} -2 e o] 3hE vttt AL, 54 &3 A9 A| NULLS RHS

gy

void PyThread_tss_free (Py_1ss_t *key)
2E FAY 29 249 YUY NASEE PyThread tss_delete ()& HA TE3 &,
PyThread_tss_alloc ()l &8 @FH T keys T A Gt key QAAF7F NULLOTE oF- |
A= 344 Gk

ZF31: A freed key becomes a dangling pointer. You should reset the key to NULL.

A =

o HHES WA WA kyt winel ofuelel FUTh  mR, Fold ry tes 7}
PyThread_tss_create ()2 X 7|3 R O W PyThread tss_set ()T PyThread_tss_get ()Y
a2 o= A vk
int PyThread_tss_is_created (Py_1ss_t *key)

Fo]Z Py _tss_t7} PyThread_tss_create ()2 Z27]3% .0 00] ofd ZF2 vidstyrc}.

int PyThread_tss_create (Py_fss_t *key)
TSS 7] 273}l A3 0 k=2 wtEstU ). key QA X7} 78] 7] & ko] Py_tss_NEEDS_INITE %
71815 A koW T2l HoH A ghFUth o] T 22 A RIEHC R T 5E ST -
olu] 271848 7)ol i3l TE 3R o} P& A $A) ghon] ZA] 4L v T
void PyThread_tss_delete (Py_tss_t *key)
TSS 7] & Al 8to] & A oA 719k A H gha A st 719 2713 JHE 2713 A 9422
2 AU -’4‘43 7] = PyThread_tss_create () 2 BA| 27818 4= 95Uttt o] = 22
7oA AR 359 ¢ JFUTth-on 3t " F]of el TEHH ofFd A& 514 ‘E%G‘%D‘r-
int PyThread_tss_set (Py_tss_t *key, void *value)
AR 2 oA voidr S TSS 719 4B A 02 AANLLS e 0 e Maeh ) 2 Ad =
o= 7]l A void* gre & o] 173k uf g o 01*1,];}

void* PyThread_tss_get (Py_tss_t *key)
FA 2 =2 TSS 7] 9F Fd voidr ghe Wyt dA) S| =of 7|9k A2 " ghol fled NULL
2 Wb o,

9.10.2 ~# = 23 A% 4 (TLS) API

WA 3.75E #H 2] : o] APIE= ~ | = 2] &4 (7SS) APIE T A U th

F1: o] AL API+= intE SHAFA MNAE & 5 gle WO Z WolEH TLS 7|7 H o8 S AES
2| A 3}A] 4 yT). o] 7 3t “?ﬂ%oﬂxﬂ,PyThread create_key ()= A3 FE| 2 S A| ¥HeE W, tFE TLS
St ol 2R FoA B ofF A 4= 3HA syt

Aol dFe a2d TA= A6l o] W] APIE A Z=oA AHgsi A= < HU

int PyThread_create_key ()
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void PyThread_delete_key (int key)

int PyThread_set_key_value (int key, void *value)
void* PyThread_get_key_value (int key)

void PyThread_delete_key_value (int key)

void PyThread_ReInitTLS ()

<

9.10. 2d= 28 AA: A Y
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cHAPTER 10

718} 73

A 3.80] F7}.
TZA:

nt

PyConfig
PyPreConfig
PyStatus

PyWideStringList

PyConfig Clear()

PyConfig InitIsolatedConfig/()
PyConfig _InitPythonConfig()
PyConfig_Read/()

PyConfig _SetArgv ()

PyConfig SetBytesArgv()
PyConfig_SetBytesString ()
PyConfig_SetString()

PyConfig SetWideStringList ()
PyPreConfig _InitIsolatedConfig/()
PyPreConfig InitPythonConfig()
PyStatus_Error ()
PyStatus_Exception ()
PyStatus_Exit ()

PyStatus_IsError()
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e PyStatus_IsExit ()

e PyStatus_NoMemory ()

e PyStatus_Ok ()

e PyWideStringList_Append()
e PyWideStringList_Insert ()
e Py _ExitStatusException()

e Py InitializeFromConfig/()
* Py PrelInitialize()

e Py PrelInitializeFromArgs ()
* Py PreInitializeFromBytesArgs ()
* Py RunMain /()

* Py _GetArgcArgv ()

AFA F A (PyPreConfig )2 _PyRuntime.preconfigol] A &% 11 F A (PyConfig )2
PyInterpreterState.configo] g Urh

%2718}, goldgA o] W A ER FRIAHAIL
o B
PEP 587 “slo| W % 7|3} A",

10.1 PyWideStringList

PyWideStringList
wchar t* Ex<E9] gl~E,

length7} 0 ©] o} U W, items= NULL©] opt] o] of 3}l B = A4 2 NULL©O] off o] of ghu T}
A =

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
item-g listol] 5= 7FgH T
o] & Tt ol M-S AP X 7] 3}af of Tk
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)
item list2] index©l] 4+ g1 Tk,
index7} list Zo]H o} A A Y 2O W, item listol] 37} (append) T4 T}
index= 0X t} I A} Zrolok g},
o] & =t Fhol M2 AL 2 7] 3}ef of k.
FZA e

Py_ssize_t length
B AE Do,

wchar_t** items
BiE FEE.
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10.2 PyStatus

PyStatus
2713} ¥4 el & A T2A: 4F, e TE FE.

ool B¢, el & e C < o5 AZE =+ d5Uh
FERA LE:

int exitcode
FTE I exit () o ALH QAL

i

const char *err_msg

o & #l A1 A].

const char *funec

PyStatus PyStatus_Ok (void)
33

PyStatus PyStatus_Error (const char *err_msg)
WA A7 £ 2713} ol 2.

PyStatus PyStatus_NoMemory (void)
H2e] g Aol (R 7).

PyStatus PyStatus_Exit (int exitcode)
AHH E8 =2 o] WS 28I}

SHE Aelste 4
int PyStatus_Exception (PyStatus status)

AU AHAUR obUE FRAUMR FolH, oS Aelsok FUth; o) F Eof

Py_ExitStatusException () < S &3},

int PyStatus_IsError (PyStatus status)

A7t ol Y7k

int PyStatus_IsExit (PyStatus status)

AR ER U

void Py_ExitStatusExcept ion (PySmtus status)

status 7} = 0]"4 exit (exitcode) & T &Yt} status7t ol 2] o] A ol 2] WA A& A3} 0
olold £8 F=7F £33t} PyStatus_Exception (status) 7}00] ofd w2t & Z 3 oF
3o,

FH3: YRAHOZ vlo]WS pystatus. funcE A= vl I ZE ARS8+ ¥HA, func/F NULLZ

ARE A E Tt dE 848 A YT

o :

PyStatus alloc(void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

return PyStatus_Ok();

int main(int argc, char **argv)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

3

PyMem_Free (ptr);

return 0;

10.3 PyPreConfig

PyPreConfig
ol S AHd 27138k Hl AHEE = T 2A:

o gho|x W R g dFAE AAHFUch
* LC_CTYPE 2AIES +A4FYUTH
« UTF-8 R=& AA gtk

AR TS 2713 ke T

void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)
Shol 1 74 02 A F4& 278tk

void PyPreConfig_InitIsolatedConfig (PyPreConfig *preconfig)

Aele Aoz A T4 2718
TEA L=

intallocator
H 28 &Fate o] F:

¢ PYMEM_ALLOCATOR_NOT_SET (0): W2 2] &IFA& HA3 A st (V1 23S AT Y

th
¢ PYMEM_ALLOCATOR_DEFAULT (1): 7] & W 2 g] &=}
e PYMEM_ALLOCATOR_DEBUG (2): T/H 1 Z0] gl 7] & v = g Shz}
* PYMEM_ALLOCATOR_MALLOC (3): malloc () & AHES ZA| g}

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): TJH| 1 & 0] ¢J

Emalloc () o AL ZAAIT YT

e PYMEM_ALLOCATOR_PYMALLOC (5): 3}o| % pymalloc W 5 2] A}

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Tty H 1 & 0] 1= 5}o] A pymalloc M| & 2] EFAF

g} o] ¥ o] ——without-pymalloc= AF&3}o] A ™ PYMEM_ALLOCATOR_PYMALLOC I}

PYMEM_ALLOCATOR_PYMALLOC_DEBUGLS X Q= 2| k<& tTh

v i) AelE FRs Al L.

int configure_locale

LC CTYPE EA LS A8 AT 2AYZ AAFY7? 0 222 W, coerce_c_localedt

coerce_c_locale warn2 02 & AAg T}
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int coerce_c_locale
29} Zvow, C 2A YL AT T 17 2o, LC_CTYPE 2A| 4< ¢ 11 2432 243}

int coerce_c_locale_warn

00 ofJ T, C 2 A Yo| ZAF w} 437} LAT ),

int dev_mode
PyConfig.dev_moded ZZ3IAAlL.

int isolated
PyConfig.isolatedd FZIIA L.

int legacy_windows_fs_encoding (Windows only)
00] of ¥, UTE-8 B =% n&43ket L, shol M 59 2™ Q19E mbes 2 44 3L, 7
Al&dl o3 A 2] 7] S replace® AA T

AT 2o AW AL 7F5 3t #ifdef MS WINDOWS I EE= JE R EA FT o AFRE £

91Utk

int parse_argv
OO] 0]—\4 Eﬂ, Py _PrelInitializeFromArgs () 3]- Py PreInitializeFromBytesArgs ()«
Aut sholAo] Bed F AAL FE BAFE A% 2L BAOE argy AAE FE B4
o} 9E 5 A4S FRAAA L

int use_environment
PyConfig.use_environment

et
M)
2
o
>
>,
to

int ut £8_mode
0°] o}y, UTF-8 R =& &4 313

10.4 PyPreConfigE A} &3t A4 = 7|3}

sho] & AP 271815k 3
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
preconfig A+ A0 A 3ol A& AR 2718} g Tk

PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char * const *argv)
preconfig A AT e & ARH(ikol = £A-G) oA shol 1 & LA X7 5 g e

PyStatus Py_PrelInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t * const * argv)

preconfig HA T B & QAAH(She] = BALG) oA Tho] A& AR 7] 3Hg ek,

5

S E A= PyStatus_Exception ()3} Py _ExitStatusException () < AF&3t] 3yt £85)E
P R 1=

glo| ¥ LA (PyPreConfig InitPythonConfig())S] A%, B3 & QX =E o] WS }_ 7| 3}514

T 22 A A G F7] dj2oll, shol WS Abd FA3 5] Sl HE E AR AEE ofof ““4‘3}

& E°l, -X utfs “é‘?ﬂ FA2 UTF-8 2 =8 &3t

PyMem_SetAllocator () + Py Prelnitialize() ©] 3ol Py InitializeFromConfig() ©]7
o &3t AR A A W R TFAE LA 4+ AdH5 YL PyPreConfig.allocator?}
PYMEM_ALLOCATOR_NOT_SETO. & HAAEW py prelnitialize () Ao &3 4 Q& Uth

o GG G5t shol A A 2718} A AN L ok A @

PyMem_RawMalloc ()_‘)r7Lo stolx w2 e &
2L g AT YTh AFA 27]8} Aol Py _DecodeLocale ()&

malloc ()3 free () & A A T &9
S=3%d ok gyt

UTF-8 R= & &3 317] A8l Abd 271388 AFS-3h+= ol:

f
r[r
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PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfiqg);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

3

/* at this point, Python will speak UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.5 PyConfig

PyConfig
stol A 74 517] A @ iR o) setu] )& E3 ke F2A.
FZA A=

void PyConfig_InitPythonConfig (PyConfig *config)
shol 4l 74 0% P4 2183 ok

void PyConfig InitIsolatedConfig (PyConfig *config)
Aejd FAeR P42 27133

PyStatus PyConfig_SetString (PyConfig *config, wchar_t * const *config_str, const wchar_t *str)
glol= FAE sir& *config_strZ EAFgU )

22510 sho M S ALA 271 F T

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t * const *config_str, const char *str)
Py_DecodeLocale () & AH&-3to] sirg Tl Z QP 8ol A3 *config_stro] At

2 g oh shol M AR 2 7] 3ha o,

PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t * const *argv)
sho= RxAE ¥y E AXE AP

D230 w0 e A 2753 T

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int argc, char * const *argv)
HH & JAE AU Py _DecodeLocale ()& AH§Sto] Hlo|Ed S YA Gyt

Z Q3hd ulol W& AbA x7])5}gyth

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *[ist,
Py_ssize_t length, wchar_t **items)
Qlol= B B A E listE length®} items 2 74 A g T}

Z Q3hd ulol W& AbA 7|8} g Yt

PyStatus PyConfig_Read (PyConfig *config)
BE stol A FAL PHUh

olm 2713td A== MAHA sy th
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D230 vl 0 e A 27153 T

void PyConfig_Clear (PyConfig *config)
T4 WEEE Al ok

tfR-29 PyConfig WA E& F R3HH sto| WS Abd 27|33 Uth. o] A-¢, PyConfigE 7|HHe R
Sk Fho] W AP 2713} FA YU th PyPreconfigft 359 A4 BEZF 2R, PyConfig ¥ A
5 5 E37] Aol AN oF gt

e dev_mode

e isolated

L]

parse_argv

* use_environment
o] ¥

TS PyConfig SetArgv ()Y PyConfig SetBytesArgv ()7} AFEE W, A 2713} A4
ZE SEd) ok
= =

< A A} (parse_argv7h00] ofU ) ol & E3}7] wf 7ol th-2 w4 =X Tt WA o] WA
gyt
o] A EQ] T & A+=PyStatus_Exception () ZPy_ExitStatusException () & AF& 3l o2
(AU F5)E A 2lsf oF ch
FRA L=
PyWideStringList axrgv
W@ E AR} sys.argv. GREsto] o] stol M W F JAAE FE EA G A 2 WAL
argvs 7% B4 parse_argvE FXSFAHA L. argvrhHlo] Qlod, W Fatg o] 27}

H o] sys.argvZt 34 EA 5 A2 Hlo] QA LT = )

wchar_t* base_exec_prefix
sys.base_exec_prefix.

wchar_t* base_executable
sys._base_executable: _ PYVENV_LAUNCHER__ 37 W53l E & PyConfig.
executable® AFE,

wchar_t* base_prefix
sys.base_prefix.

wchar_t* platlibdir
sys.platlibdir: 23 E o] B 88 g AEE o] &, ——with-platlibdir@ FA A7t A
A Ut} PYTHONPLATLIBDIR 37 W42 A F e 4= Q5 Ut

WA 399 E7}

int buffered_stdio
03} 2o, Mg 54 e 2= B35, stdout stderr 2= S W W YFA Gw S
gt
stdine A4 WMoy 222 dyych

int bytes_warning
13 229, bytesY bytearrays str& Bt A Y, EE bytesE int v u] &
e gyt 2 o] Aol ¥, BytesWarning 9| £ & A A Y T}

wchar_t* check_hash_pycs_mode
Al 71HE pye DY FEA AT &S AoF Utk (PEP 5528 F XS4 Al Q)
--check-hash-based-pycs B8 & 34 3k

3l ki always, never % default.

=
HZIO default Yyt

]

N
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int configure_c_stdio
0°] oty ™, C £F ~EH (stdio, stdout, stdout) & FAFUH & S0, =5l A s
2=E0_ BINARYE A 75,45‘1/]\’/}
int dev_mode
0o] o™, stol i 7k B = 5 g4 5 o}
int dump_refs
0o ohl®l, F5 Al ol 13 B4 4
Py_TRACE_REFS W] 3 2 7} Wl T of| A] & 9] 5] o] oF f}i}b] o}
wchar_t* exec_prefix
sys.exec_prefix.

ro
fd
rn
J)é
M
IM
A
<
)

wchar_t* executable
sys.executable.

int faulthandler
090] o}y, A& A] faulthandler.enable () S St}

wchar_t* filesystem_encoding
g A|2~E 7Y, sys.getfilesystemencoding ().

wchar_t* filesystem_errors
Fd AJ2~" dFY of#], sys.getfilesystemencodeerrors ().

unsigned long hash_seed
int use_hash_seed

A A 4 A=

use_hash_seed7}0o] ™, ko] A A2k A| A| 27} #4492 MEH 31, hash_seedi FAIP UL
wchar_t* home

st & Tl e 2.

7]E 2 © 2 PYTHONHOME 37 W gholl A 2713k Y th

int import_time
00] o}V ™, JZE A7+ =23 Pk
int inspect
~AYELEYS AN F 54 BEs S
int install_signal_handlers
Alad A g 715 AR 7R
int interactive
CEREES
int isolated
ORTHIH, A2 =& &3

* sys.patholl= 2T HE 1‘431E4El(argv ololut A tjE g gloll A AL Uth & AR}
9] site-packages ﬂ Ha = g5Urh

o 1}o|# REPLE )3} Al = E 2 Eof|A] readlined Y ZE FA| & 7| & readline 7+ & EA 3}
A= gkE U T

e use environment& user_site_directory= (02 =& SR RcidBis

int legacy_windows_stdio
0o] o}Y, sys.stdin, sys.stdout ¥ sys.stderrol] io.WindowsConsoleIO Al io.
FileIOE AFE YT
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]

V=LA e AL2 75U t) #ifdef MS_WINDOWS M2 & AL EA F=of AT

A=

intmalloc_ stats
0°] o™, 28 Al 5hol A pymalloc ¥ 2 2] SdAlol th et BAE G =3t

gto] g o] ——without-pymalloce AHE38to] WEH W o] 342 FAIP U

wchar_t* pythonpath_env
DELIM(os.path.pathsep) o @ 7 HH EX¥Ez T3dH ZE AN F =,

7]E A © & PYTHONPATH 37 W= gholl A 271314
PyWideStringList module_search_paths

int module_search_paths_set
sys.path. module search_paths_set©o] 0 Zo W, A2 FTAL AAsE 47}
module_search_pathsE A ALY st}
int optimization_level
EEEEREe
e 0: & v 3] 23} 7] (Peephole optimizer) (12| 1 __debug__©°| True®Z AAH YThH
o 1 o)A HE AATULH _debug__ & ralsez AT}
.« - J_:._/\E xﬂﬂﬁqu—
int parse_argv

00] ofuj, <k gho 3

AAE A AU B = AR5
int parser_debug

00] ol B, T8 247 w7 282 AUTh@TY FAol whel, 2
int pathconfig_warnings

0 Zow, du A4S ALEu) ZE AT

shA] s Uth. 2384 ¢¢ed, 4

r{u
N
ofo
1A
A
L

_}!_‘
(03]
e
Q.
[0]
B
B
-3
N
o T
ol Jo
L5
RURD

wchar_t* prefix
sys.prefix.

wchar_t* program_name

Z 23 o] F. executableg 27138k Hl AREE W, 27] ol 2] WA A ol A = AHE-H Y T

wchar_t* pycache_prefix
sys.pycache_prefix: .pyc 7l A] HF AL

NULL®]®, sys.pycache_prefix+ Nonel & HAFH Yt}

int quiet

A% RE. o2 Sol, a4 BEo A AFAT A BA A E EASA FEUTh

wchar_t* run_command
python3 —c COMMAND QlA}. Py RunMain () ol A A-&gHU T}

wchar_t* run_filename
python3 FILENAME ¢l A} Py RunMain () oAl A&t

wchar_t* run_module
python3 -m MODULE QlA}. Py RunMain () oA AFE-3HY T}

int show_ref_count
FTEA T X ATE AN
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-X showrefcount B8 & FAHCZ 12 AAH YT}
ol 15] €11 97} 98 5] (y_mie_oERUG A28 91819 Tch

int site_import
A& site EES AZE 7R

int skip_source first_line

2ol A 22 AUHUR
wchar_t* stdio_encoding

wchar_t* stdio_errors
sys.stdin, sys.stdout W sys.stderrd AIFZ GG AT of &.

int tracemalloc
0] o}y W, A]ZF A tracemalloc.start () & &

i
i)
<
o

int use_environment
0RTh =W, 7 W4E AT o

intuser_site_directory
00] o} ®, AFR- A} Aol E U A E 8] & sys.pathol F7Fg Tt}
int verbose

00] o], 44l =S B4 BTk

PyWideStringList warnoptions

sys.warnoptions: 21 ZEE Y37 ¥3twarnings EEY A 7 F& AoA 71

o
=2 AR

warnings R E 2 sys.warnoptions& <o 2 F7FgYtt: wlA 2 pyconfig.
warnoptions @58 744 WA AAE &= warnings.filters? A WA &= o] FUr} (7}

FE2 A,

int write_bytecode
0°] o}, .pyc 34L& 7| St}

sys.dont_write_bytecodes write_bytecode® WA H ZFo g x7|3g Ut}

PyWideStringList xoptions
sys._xoptions.

int _use_peg_parser
PEG 7 ¥417]2 243171 7123k |

-X oldparser®} PYTHONOLDPARSERZE 02 2 A A st}
PEP 617% ZFZ 3 AL

Deprecated since version 3.9, will be removed in version 3.10.

parse_argv7}00] oh T, Aul Hol o] W & AAE FE B AT 2L HA 02 argy AR}

S8 BAE L, arguel A ol 8 AA7H A AT U h: B 2 AAE BE AL,
xoptions 4 THE £4€ 4437 931 7# 2ABUH X §48 2344 9.

B A 3904 Y17 : show_alloc_count EE7F Al A A5 Yt
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10.6 PyConfig& A}-&3F % 7]3}

sfol

He 27188k g

PyStatus Py_InitializeFromConfig (const PyConfig *config)

config 743 ol A Fhol W& 2 7] 5T L),

S E A= PyStatus_Exception ()3} Py _ExitStatusException () < AF&3t] o3y £28)E
A )3l oF gy ot
If PyImport_FrozenModules (), PyImport_AppendInittab () or PyImport_ExtendInittab ()
are used, they must be set or called after Python preinitialization and before the Python initialization. If Python is

initialized multiple times, Py Import_AppendInittab () or PyImport_ ExtendInittab () must be called
before each Python initialization.

z2I3 olg= AAstE o

void init_python (void)

{

PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&configqg);

/* Set the program name. Implicitly preinitialize Python. */

status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;

if (PyStatus_Exception(status)) {

goto fail;
3
status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception(status)) A

goto fail;

}
PyConfig_Clear (&confiqg);
return;

fail:

PyConfig_Clear (&configqg);
Py_ExitStatusException (status);

flo

TS SRR BAT o, THLS 9

ok A% shebel e § Al F o

PyStatus init_python (const char *program_name)

{

PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;

(TF=

[¢]

o] Aol A

10.6. PyConfig& 2}&3 %73}
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(o] A sl o] A A M A%)

if (PyStatus_Exception (status)) {
goto done;

}

/* Read all configuration at once */

status = PyConfig_Read(&config);

if (PyStatus_Exception (status)) {
goto done;

}

/* Append our custom search path to sys.path */
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) {
goto done;

}

/* Override executable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,
L"/path/to/my_executable");
if (PyStatus_Exception(status)) {
goto done;

status = Py_InitializeFromConfig (&confiqg);
done:

PyConfig_Clear (&configqg);
return status;

10.7 A2d +4

PyPreConfig_ InltIsolatedConflg()$4 PyConflg InitIsolatedConfig() &4+ Al o A

ol S A dte A4S W Uth A& S0, ol s & == Wstr] f3.

This configuration ignores global configuration variables, environment variables, command line arguments (PyConfig.
argv is not parsed) and user site directory. The C standard streams (ex: stdout) and the LC_CTYPE locale are left
unchanged. Signal handlers are not installed.
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S99 & Ak shol 1 g TASHE Hl AHE & e, A 24

il
o] 34 LC_CTYPE A Y, PYTHONUTF8 % PYTHONCOERCECLOCALE ¥
(PP%&%UWS (memggﬁﬂﬂqw
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int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);
config.isolated = 1;

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode). */
status = PyConfig_SetBytesArgv (&config, argc, argv);
if (PyStatus_Exception(status)) {

goto fail;
3
status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception(status)) A

goto fail;

}
PyConfig_Clear (&configqg);

return Py_RunMain () ;

fail:

PyConfig_Clear (&configqg);

if (PyStatus_IsExit (status)) {
return status.exitcode;

3

/* Display the error message and exit the process with
non-zero exit code */

Py_ExitStatusException(status);

109 H=Z 74

ke

Pyconfigelt A% T4E 918 oo W7}
- A= 74 99:

a= o] syt

— PyConfig.home

— PyConfig.platlibdir

— PyConfig.pathconfig _warnings

— PyConfig.program_name

— PyConfig.pythonpath_env

- @A A U] Ay F2E 27 A8

— (PyConfig.program_nameol|A) Z2 1 AR A2E A7) YstpaTH T4 W
— _ PYVENV_LAUNCHER__ &7 ¥4

- = 2 A2 HKEY_CURRENT USER <2} HKEY_LOCAL_MACHINE <]
“SoftwarePythonPythonCoreX.YPythonPath” o} #] o] = A A2EE 2 8§ 220 HAE (9
714 XY 5kl 2 ¥ §] LI Th)
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AR T EY s
— PyConfig.base_exec_prefix
— PyConfig.base_executable
— PyConfig.base_prefix
— PyConfig.exec_prefix
— PyConfig.executable
— PyConfig.module_search_paths_set, PyConfig.module_search_paths
— PyConfig.prefix

Aol Shpe] “EY Bersk 4As o) A ow, SholAe A4S A $e FTE A A% 2
2 FAES A4 UL module search paths_set©] 0°]®W, module_search_paths7} AR o= 11
module_search_paths_set©o| 12 AAF Ut}

Jol pQE wE AT 74 2Y BES WAHOR ARSe] AR A2 TS ANFE B5E A
FAE 4 OV‘lJD]— Hl o] 9 A O}O]—E EZ]-C‘:‘ AAH Aoz 733t} module_search_paths_set
o] 12 MAF W module_search_pathse= AAH Aoz 7FFESUL) o] 49, A2 A4 98 =
ENERE

AZ FAS AN W A E
A%t ofw AaE 213

3

A A W pathconfig warningsS 022 AASHAIL (FH2 A&,

A greeh).

base_prefix\ base_exec_prefix BEJFAARAE R oW, 2V 2 prefix® exec_prefix® S A

S50,

Py_RunMain ()3 Py_Main ()2 sys.path® &Y
E

H
e run_filename©] AAE I _ main__ .py 2ZHEE X35t= gy dE B oW, run_filenames

sys.path $Fell 7t
e isolated’}0o]d

- run_moduleo] RS W, @A A E el E sys.path Fol FAAFUTH A A I E 4S5
$Oo™ o} R AE 5] ghuith

- run_filenameo] AAR= W, 4P tJAE g E sys.path ol 71t
- 28x gow ¥ ExES sys.path &of] F71g U}

site import7h00] SFUH, site HE o] sys.path® 2 AE 5 A&UTh user site directory7h
0°] oFy 3L AH-§-2}9] site-package Tl F Bl 2] 7k 2 A 611, site BE-& AH8-A1Y] site-package T H B 2] & sys.
patholl F7FUth
ez 2o 74 sl A PA0] AT

* pyvenv.cfg

e python._pth(J=% A&)

e pybuilddir.txt (492 AL)

[e]
ar =
_ _PYVENV_LAUNCHER 37 W4 PyConfig.base_executableS AA3t=d AFEEYTH
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10.10 Py_RunMain()

int Py_RunMain (void)
HE Zoly FAHANAN AAHA WA (PyConfig.run_command), 23 Y E (PyConfig.
run_filename) E (PyConfig.run_module)< A3 st}

1

i g€ A8 o), REPLE A3 g )

ulAeto 2, sho] Mg sholdeho) = B exit () Fol AR 4 9l F 2 A S WA
4

o}
Py RunMain ()& AHgSHe] 34 Ae) BEOA AW & S} 3 se] A o = shol A AL 2}
A2

L.
T

=T
Z|1EAHo g a8 1 -

10.11 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***qrgv)

gholol =437 Mo, defl B & AAE 7HAF YT

10.12 oA 2713} v|570 3% 4 API

This section is a private provisional API introducing multi-phase initialization, the core feature of PEP 432:

« <3 4] (Core)” 2 7] 3} B, 2 4 ghe] Fho] W™

- W3y,

- W39

- W3} Z 2 = 2 5 (frozen modules);

- sys BES REAozt 27| Y Ut (& £0]: sys.patht o}& EAFHA] FHYTH.

* “F(Main)” 27]3} A, sto] o] &3] 27|13 Ut}
- importlibE A X3} F+A g}
- Az 74E AR
- Alad A2 71 AAF U
- sys BE 27|85 s5FUT (& E9]: sys.stdoutF sys.pathE 54U,
— faulthandler®} tracemallocd Z+-2 A= A 75 A3t}
- site RS YXE Ptk
- 5%
v]g7) 274 A APL
e PyConfig._init_main: 082 AAEW, Py _InitializeFromConfig ()< “3A” 273} A o
A F9au.
e PyConfig._isolated_interpreter:09] o}U W, AHE, A B Z2 AW XTI E FL5HA 45
e,

PyStatus _Py_InitializeMain (void)
“F7 2718 GA R o] F st stold 2713E SR T T
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“8 47 T o Nz o} P REE QJEE 347 9h3L importlib BEo|
BANA A8 T 32 0% A A5l 245 A e shol
glom], A2t A9 sys.meta_path Y H (importen) L} YEE & 52 AX T 5 Y%
a4 B o Foll Z A o] Aol Shol WA 4w T AT S A D 5 AT

Z e th

“a 41" ) 7 Al 2 Aol H ) ekt Th: o] Aol A £ AL AT 5 911, Folo] T2 ghofof 3
A= obd A R A gk th APLE vl B0l 2} A A Aew BAPUTH: 443 27 API7L A A2
w714 AAEA) APIE 54 8HA L A AT 5 %),

“a] 477} <57 27)3} A Apol o A shol M ZEE A oAl
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=
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void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig(&confiqg);

PyConfig_Clear (&configqg);

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

3

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain',

n

"file=sys.stderr)");
if (res < 0) {
exit (1);
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);
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cHAPTER 11

111 718

gho] o] W& g Fe]of= BE Fto| A ALt ul o8 F2E 3= 837l  (private heap) = FHHH Y T}
o] ‘3]“‘711 39] el stol X H = g JJFE]X]"’ﬂ o R Ao g o] ot} sho]H W &g HeE| A= T,
AIWE S, AR B EE A4 22 B Aol Bele] (pFe SUE A2 AT OE 74 48
AA 3 Q& vk,

7Hg R FEo A, GA R A 9 AAY R HE A} A4S ZEsto] v el BE
ol A ol Bl & A Fst7| ol T F7ho] A=A SAF U AA w22 TIFa} 9, o 7H-4
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@]E o, AL v 2EYA] ST AR SE/F N EAT S YrsteR, A5 AA= Y HelA 224,
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LR S P EEE LT REE CEELN =Y

gtol A 3] = A E Z 2 E 2HA ol -/]ﬂ Ty W, A= FJ R R B st AA 22AHE
FAH 02 2R, AHSAT AT S Grhe AL oS sH A o] F8 LTk shol A AR 7|k
HWEHHE AT F T2 o] Aol YEH Sho] H/CAPL 45 F3l 3ho]x vl 2] He] 2] 8 o
we} a8 U o

H B2 &S 38}, S A A C ol Bl glo A WE W T4E dholx 7“Zﬂ°ﬂ tﬁﬁﬂ A 3YstA] gkof
oF3Utl:malloc (), calloc (), reallo () 2 free ( _‘1371] 5]'13]"1] Az g2 g Es T+d3
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st A g = syt

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
..Do some I/O operation involving buf...
res = PyBytes_FromString (buf) ;

(TH& SOl ATl A1)
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(o] A sl o] A A M A%)

free(buf); /* malloc'ed */
return res;
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7|5 A W 2E dgAts oL 342 ALYt malloc (), calloc (), realloc () & free (); 01}
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void* PyMem_RawMalloc (size_t n)
n vl EE T3t T wWE Y E 7he] 7= void*x F Y ZAEHE WA, 83 o] Adfsid
NULLS ¥H3Hghy o)

void* PyMem_RawCalloc (size_t nelem, size_t elsize)
3717} ZYZ¥ elsize B} ) E 9l nelem 71 2] QA E &35t o 22 g 7te] 7= void* B 2UHE
HEekal AL}, @ 4 o] Ao et NULL-S WUtk R E =022 273 YT
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void* PyMem_RawRealloc (void *p, size_t n)
p7F AR R B 2718 nutol ER 2 TH U §-2 o AT A2 =71 gt ol
Ae HAE A 5T
p7FNULLO| ¥, &2 PyMem_RawMalloc (n) 3 55 @ UTh nol 03 2o, wR2e 559 37+
ZAF A WS A= A = ok, ¥EE 2l E = NULLe| o g Y Th

ofl
(i
2
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83 o] AWM, PyMem RawRealloc ()& NULLS HFE3l1 p= o] A w2 g J Ao tfst F&E3
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void PyMem_RawFree (void *p)
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TYPE* PyMem_New (TYPE, size_t n)
PyMem_Malloc ()3 ZA 9 (n * sizeof (TYPE)) HFo|EQ W R & &3t} TYPE*E 7|~
E ¥ 2AHE 93U R ol A o2 E 27315 A F YT
TYPE* PyMem_Resize (void *p, TYPE, size tn)
PyMem_Realloc ()3 ZA %9 HRE BEE9 37]& (n * sizeof (TYPE)) HIOJER X
TYPE*E 7§ 2E | £JEHE HPWMD} HeHsE S0, p= M2 W 2 g °ﬂ°ﬂ°ﬂ o) 3k 32 91 E)
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void PyMem_Del (void *p)
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e PyMem_NEW (type, size)

e PyMem_ REALLOC (ptr, size)

e PyMem_RESIZE (ptr, type, size)
* PyMem_FREE (ptr)

¢ PyMem_ DEL (ptr)
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void* PyObject_Malloc (size_t n)
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PyObject_Malloc (n)
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Structure used to describe a memory block allocator. The structure has the following fields:

3}
=4

Hl

11.5. 7|2 vime) g

189



The Python/C API, & x| #] A 3.9.16

I B

void ¥oix A A= AgE A5 A9~
=

void* malloc (void *ctx, size_t size) H2g EES gt

void* calloc (void *ctx, size_t nelem, 002 x7|3lH R BEES I

size_t elsize) sh ok

void* realloc(void *ctx, void *ptr, size_t HE2g EEg adgdstA a7 A

new_size) syt

void free(void *ctx, void *ptr) v 2 E=5 A gyt

WA 3594 HA: PyMemAllocator F+Z A9 o] &0 PyMemAllocatorExE B I 2L calloc
A7) 278 Ak
PyMemAllocatorDomain
A =W S A o AHSEH = A, =H <
PYMEM DOMAIN_RAW

=

ani]

* PyMem RawMalloc ()
* PyMem RawRealloc ()
* PyMem RawCalloc ()
* PyMem RawFree ()

PYMEM DOMAIN_MEM
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* PyMem Malloc (),
* PyMem Realloc ()
e PyMem_Calloc /()
* PyMem Free()

PYMEM DOMAIN_OBJ

LI
* PyObject_Malloc ()
* PyObject_Realloc()
e PyObject_Calloc()
* PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
ARd =gl v £ FAE 7HAF U

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
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void PyMem_SetupDebugHooks (void)
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HA 36004 WA o] Fr= oA A REA AvdH & OWOHH 25k ol # 71 A ot
W, Y Z2 o]A| tracemallocS AF&35lo] W2 g BEEo] &y 2o EF O])\Bn = 7FA & Uth
T2 £ o|A| PYMEM_DOMAIN_OBJ®} PYMEM_DOMATIN_MEM =W Q19 st4=7} &4 u] GIL
< A Ak

B A 3.80 4] ¥ 7 : n}o] E 3l H 0xCB(CLEANBYTE), OxDB(DEADBYTE) % 0xFB(FORBIDDENBYTE) =
Y=L CRT U B Imalloc() Y free () 2L 7S A2 EE 0xCD, 0xDD Y 0xFDE WA= A5

ST=8

EW

o

11.7 pymalloc &%=}

stol o= o] g2 22 (5124o] E o]l Aol H A3LE pymalloc T3A7F 5 U th 256 KiB
o 1A A7E Zre “obd U(arena)”Bh= W R B wfF S AFSEUTE 512 vlolERTE 2 @99 7
PyMem_RawMalloc ()3} PyMem_RawRealloc () 2 & thA|H Yt

Ho &

pymalloc & PYMEM_DOMAIN_MEM(% : PyMem_Malloc ()) PYMEM_DOMAIN_OBJ(%]
PyObject_Malloc ()) =W 7|2 329Ut}

obelut @A the B4 A YT

e AE QoA Virtualalloc () ZFVirtualFree (),

* }\}%@‘T— 9% ° U:] mmap ( I’J—munmap()
o 12RO malloc () free()
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11.7.1 pymalloc o}&|v} Sz} A&z} A 2]

B A 3.40] 7}

PyObjectArenaAllocator
obel i} LA 71t bl AHgH = 22A. o] T2A N E Al A =T dHUTh:

I B
void *ctx A HA AXE AGH AL A A
=
void* alloc (void *ctx, size_t size) size A} o] E 9] o} U5 &gt}
void free(void *ctx, void *ptr, size_t olg| UE S| Al gyt
size)
void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
opelv} &8 AT,
void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
obelu} A2 AR P
11.8 tracemalloc C API
B A 3.79] 7}
int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
tracemalloc REIA dYH fRg E2S =A3H ]}
A 08 WA, o2 7F WY (FHE AP A2 IR B R AT -1
uFal 3 o}, tracemalloc ©] B]| & A 31E Qo™ -2 & wi3key o).
W2 B5o] ojn FAHWY, 7|& FAS BAFYh

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)
tracemalloc REol|q B39 vne 823 24 s|AFUTh BF0] 2454 God o FAE

SHA FE Ut

tracemalloc ©] B] &As}E| 9l o™ 25 WkEstal, 18 A

5

o™ 0

o
T

1 8Hg L o)

11.9 o

e h e AN A whe A GUTE VO W 7L R AR 4 G e AHE sl sl Al ol BB H =S
thAl A G5 U ek

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/0 */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

3 A P AFS A 2e e
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PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Del (buf); /* allocated with PyMem_New */
return res;

99 % 7 ol A, M3 s Fg 2L QTN S5 FRE B 2R feI AN L. AR, A T
YYAE EYT A Gol HAL FlEES
AL A5, g 2= A AL E Ao ele 7 ow], 2
Aol che FFAE EF3/] ol A% A (fa)Q) A 02 FAH UL,

2

char *bufl = PyMem_New (char, BUFSIZ);

char *buf2 = (char *) malloc (BUFSIZ);

char *buf3 = (char *) PyMem_Malloc (BUFSIZ);

PyMem_Del (buf3); /* Wrong —- should be PyMem_Free() */
free (buf2); /* Right —-- allocated via malloc() */
free (bufl); /* Fatal —-- should be PyMem_Del () */

gtol A oA GA HEE EFS A3 A% g5 ol x, oM AA = Pyobject New(),
PyObject_NewVar () W PyObject_Del () 2 &= 11 ) A Ut}
AN

A
OJAEL CEMER AA F2 Ao st FHstE Aol that v ol A A2 Ayt
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AA & A

ol FollM= A AA F= BT wf AHH = T, B H a2z dsf A

121 ol A A B3s}7)

PyObject* _PyObject_New (PyTypeObject *type)
Return value: New reference.

PyVarObject* _PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
Return value: New reference.

PyObject* PyObject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. M| 2 & 3H A opE F 7] 22 27|33V tt 27|39 AA =
WU ok ypeo] AR 7F =2 7HR A A 7)ol ol g e E, 2R 718 ZAIE = AA A Sl
Z7Eth Aol B BEE TS WA ko

PyVarObject* PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. ©) -2 PyObject_Init ()7} +3q3t= BE AL 33511, 714

27 Az 9] Ao] AR % Z7)FF ok

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference. C +ZA & TYPET} vtol A & A A typeS AH&5Fo] A 22 uho]d A
gyt stol M A St 2 FYHA S B+ z7]§:}ﬂx} sUth AAle Fx Sl4E10]
AUtk W2 &3 27)= P AAY tp_basicsize BEA ZHFH Ut

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C -2 A 3 TYPET} v}o]l A €l & types AL-&5to] A 22 ol AR S
gt stold A dlHE FoH A 94 FE= éﬂﬁ‘rﬂ 7 gsUth @5E w2l = TYPE

T2 A0 B8 ypes] tp_itensize D= 3] Fol 7l 2719 siee BEF HF YT o]+ FE}
ZeANE FALT F Tk FEL BEw TS AL S 5Tk 2L TP A=W AL

2 AW, TG 257} BolSol, Mme) #el B0l F4P U

void PyObject_Del (void *op)
PyObject_New () Y PyObject_NewVar ()& AH&38t AR o & W R & siAFUTh o] A2
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QutA oz AM e Gol| AAH tp_dealloc AP 7)olH FEHUL. WE 7} HE SES Fol 4l
AR bR, o] BF Fol AR B=of Ay A AL ok HTh

PyObject _Py_NoneStruct
gho] Mo A None & & &5 & AA. o] AAof et £AE & H 715 & Py_None | A2 E AFE3A
o A 2~ of g T

o B

PyModule_Create() &3 R E& @93t whFUth

shoj o] A | A ololl A= B2 A7 AUtk o] Ao M= o] 2 't 24| 2f AFE- W of] 2|

1221 7|2 A% I3 ma2

wEglold Adle F3Ao2 AR Wre BA JLolN AL 49 BES FHTUL 5L
PyobjectSh Pyvarobiect B o2 EAH Y, thE RE shold AR Folol A, 44 == P =,

AHgE = AR w2z 832 55 Pl H
PyObject
BEE AA ¥ o] Fo| & AU o] AL spojyo] AR ol ek 2AHE AAZ FHF e vl £
R P L R EERES RO
A 2P U AAZ pyobject2 AAdd AL AT, sto] W A of o g

PyObject *Z FNAE & & QST Py REFCNTS} Py TYPE Bl A 25 A}2-3Fo] Wl v of] RA| A3] oF
Fch
PyVarObject

o] AL ob_size BEE F7}ole Pyobject®] B YU o] AL dolehe 7Hd S 7k AA ol wk
AREH UL o] §2 FF 3FolW/C APLO| WA ¢k5U T Py REFCNT, Py TYPE W Py SIZE
) 225 AHg-sho] W H of] A 25 oF gt

PyObject_HEAD
Zol7k WA ok AAE U= M2 32 AAT uf AHE5 & v =2 & ¢ Yt} PyObject HEAD
32 okt Ze] g Yt

PyObject ob_base;

28] pyobject AYME FRIAA L.

PyObject_VAR_HEAD
AaBavitt Aol the A4S YehlE A2e 3 AAe o A= vj2= U PyOb-

PyVarObject ob_base;

9] pyvarobject A AE FRIFAA L.

Py_TYPE (0)
o] i AR = Ftol & AR 9] ob_type WH o] BM|A5t=H] AFEH U TH b2 2 3 Yt

(((PyObject*) (o)) —>ob_type)
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int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
A 09] B ] rypee] W 0] obyl ghe WHEHFITE 187 ko 0 W Th Py_TYPE (o) ==
typed} S5 HUTH

B A 3.9 F7}.

void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
AA 02 F& type = AT

WA 3.9 &7}

Py_REFCNT (0)
o] Bl 2% sho] W AA| ) ob_refont WHo] WA A5 ] A-&F UL T o7 S U

(((PyObject*) (o)) -—>ob_refcnt)

void Py_SET_REFCNT (PyObject *o, Py_ssize_t refcnt)
AA 08 FZ ZAFE refetZ A AZ T

WA 3.9 &7}

Py_SIZE (0)
ol M2 &2+ Fto] W AR 9 ob_size WMo A A= o] AHEHUTH tha 2o 2 S Uth

(((PyVarObject*) (o)) ->ob_size)

void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
DA 02 7L size2 A AT}
WA 3.9¢ 27}

PyObject_HEAD_INIT (type)
O AL MEL Pyobject o] 27|13 gro g RH = azdUth o] M2z s o 49 Y
c}:

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
o] 12 ob_size EE £, 2% PyVarobject o 27|13} go= s = a2 Yyt

oAz tsor P Yh

_PyObject_EXTRA_INIT
1, type, size,

1222 g A= 79

PyCFunction
& ol FHES CE FASt= AR E = & 3. ol 99 = F 7He| pyobject * w7l
A2 2 3h3 shtbe] g wrEkgh ok ke gho] NULLO]H, o 9] 7} A A E o] glofof gt NULL
o] ohJH, Wl ghe Fho] fo] E W F4o] WE GO AP UL FE MEL F2E 0 of
ok

T AP geH 2tk

PyObject *PyCFunction (PyObject *self,
PyObject *args);
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PyCFunctionWithKeywords
X] ™ o] METH_VARARGS | METH_KEYWORDS QI ¥}o]# Z#E S CE F3stE= d AF_EH = a4 &,

T AEL e gaUth
PyObject *PyCFunctionWithKeywords (PyObject *self,

PyObject *args,
PyObject *kwargs);

_PyCFunctionFast
Mol METH_FASTCALL )l 9kol 855 CE Fdste b A= g+ 9. g A¥2 th=

25Uk
PyObject *_PyCFunctionFast (PyObject *self,

PyObject *const *args,
Py_ssize_t nargs);

_PyCFunctionFastWithKeywords
A} % o] METH_FASTCALL | METH_KEYWORDS ¢l 3o]H ZHES CE T3+t AFRH = 4 &,

g AR = Zednh

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames);

PyCMethod
A]™W o] METH_METHOD | METH_FASTCALL | METH KEYWORDS ¢l 3}o]# E28]E & CE F3 =

A8 = B4 9. 85 A e e 2tk

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

WA 3.9 7}

PyMethodDef
4o =S 7 Eake o) A4E £ F2A. o) FRA =l /e =S} Itk

2= C3 o] uj

ml_name const char * | HAE9] o] &

ml_meth | PyCFunction | C =& ol tf3F Z ¢l g

ml_flags | int T A YHS Y= SY 2 v E
ml_doc const char * | SAEZH Y&-L 7)Yt

PyObject *& W& st} 47}

ml_methE C &4 A gy} AF
WA= HolEoA MAEE Q73U Th PyCFunction®] A EH_RH

A=
PyCFunction®] oUW, A2+

W7 WSS Pyobject *2 BBt etE, YA o 2 A= THL self A9 54 C FS AP
ml_flags BEE U5 TWHIE 2F TS e vHE ZadUnh A 2 2E 22 FF o Hldd

72 ey
et 2 52 Aol 5tk

METH_VARARGS
ol= WA =7} pycrunction ¢ YWbA A 3% FHA YU T4 F A pyobject * g 7]

o
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SR e 3 A WA S self AA YT B Fgel A9, 2E AA DY F A o)
A5 (55 ags?ba GUThE BE QA2 e 52 AR, o i 85 s Qiros

PyArg_ParseTuple ()oY PyArg _UnpackTuple ()& AH&3to] A 2] Ut
METH_VARARGS | METH KEYWORDS

o] HUP =z EHJ_7]— = UWA &= PyCFunctionWithKeywords & o]o]ok Tt o] T4 A 7] 9
vl 7] 71%%“43} self, args, kwargs. 9 71 A| kwargs= 25 7|91 = A2k g o] AL 7|9 =
QA7 YW NULLY &= 55Uttt w7/l s dUlA O 7 PyArg ParseTupleAndKeywords ()5

AHg8he] A 2] g Y Th

METH_FASTCALL
BE o]x}u} AD3tem= $2 732, A= L pycFunctionFast YUTh A WA w7/ A=
self o) a1, T A v 7] A= AAE 1/}E‘rH]—PyObject* Zre] Cuj o, A A w7 W= o}
‘I‘(HHO:]-’] Aoy gtk
o] A& A stE APIo] EH 7} ol d YT}
B A 3.70] &7}

METH_FASTCALL | METH_KEYWORDS
_PyCFunctionFastWithKeywords § 9 W ANE=E AL &34, 7|9 E ol A= A A3
METH _FASTCALLS &%, 7|9 & AAX= W E Z (vectorcall) Z 2 E 3 228 w4
th: 7k Wl A pyobject * wi 7} 7 °1~Eﬂ 719 E A=A} o] & (—rz} Aol
et = FZo AU 7|9 =7 gled NuLL Y 5= s Utth 719 = A2k g2 9 A
vl & of] A7 Yt}
o] A2 Al gtH APIe] @F7F ok d YTt
WA 3,70 F7F

METH_METHOD | METH_FASTCALL | METH_KEYWORDS

A o] 3t F @l 2 (defining class), &, + A& M= 23 O}h S 2E A Y8 METH_FASTCALL |
METH_KEYWORDSS] 8-, A9 dl= Z e A=Py_TYPE (self)d 43 2 4+ IS5

WA E= PycMethod §o]o]okdl=t], self Holldefining_class Q1A7} £ 7}E METH_FASTCALL
| METH_KEYWORDSS2} Z5yth

B A 3.9 F7}.
METH_NOARGS

UH7H 7} Q= WA T METH NOARGS ;EH:I_E s o] o, AR AR A AT Z 7t
S 4 PYcFUHCthHdO]Oio]E Fuch 3 A 7R ‘33-?-4 o] 5 YWHA O 7 self o] M RE oLt
7nzﬂ Axgro] tfdt Fx & B ARG BE Aol T oA v ¥t Nnvnn gy
METH_O
"o" QAR PyArg ParseTuple ()= &8s A, @Y AX A7 & A== METH 0 22
22 4d & 4 A5 Uttt pyCcFunction o)A, self w7 Mol &Y O]X} ‘/]‘E]"’H — PyObject*
| 7] W

= = S5 A &3 e 0] A =0t 8 /‘}%Qfm HFIE 2 UEbd Y ok
Ego] Aod gole AHEE  fls Ut ol @ 22 5 A stuE Fold WA= s AT 5

METH_CLASS
HAEE g Adxr'artofd 3 AA 7 A HA 7 42 ddE Uth classmethod () W
B2 ALR 3 u)] WS o)X= A3 SAFSE 2 e 2~ W A E (class methods) S W= o] AFEEH U T
METH_STATIC
HAEZ PO Adadarbold NuLLe] A HA vj7) W2 AGg U staticmethod () W 34
E AL u) S A= AT S A A v A (static methods) S THE= ] A2 U T

el B A4t 2L A E o2 7Hd BhE Ao Al A S R EH EA Aol g,

l
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METH_COEXIST
712 Ao A W=7 2 Utk METH COEXIST7} QLOoW, 7| BZre viEs = Aol & A

He AdUth €& 37t A= HolE Ao 22582, & 59 sq_contains S5 S &=
__contains__ F/}— A3 d =S WA 22 o] £ 9] & PyCFunctionS 2 =3}%] 95Ut}
Zg 271 A9 ﬂ , PyCFunction ©] 2] 7 B A 2pelol] =51 <X FE Ptk o]= PyCFunction ]|

ELEE N EEEEES PEEREEE R PR S

1223 B33 olE2|HE A4 2

PyMemberDef
CFxA Wl s dste Jo ERREE 7Iedte 724 B s 25 th

g C 3 o m]

name const char * | Wl¥] 9] o] &

type int C FxAol = 2w 3

offset | Py_ssize_t | AB7} o] AA FxA o] Y2 F= vlo]E 9] 2 = Al
flags int Fe 7l o] ALQA] 27 7SR E U= S vE
doc const char * | =EAEZ 9 Y&& 78|yt

typeS THFS C Gol G he B T_ w22 5 1 d 5 95Utk W7t shol Aol A A~ 2
wl, 558 sho] 4 o2 Mg Tk

3R o] & C3d
T_SHORT short

T_INT int

T LONG long
T_FLOAT float
T_DOUBLE double
T_STRING const char *
T_OBIJECT PyObject *
T_OBJECT_EX PyObject *

T _CHAR char

T _BYTE char

T _UBYTE unsigned char
T_UINT unsigned int

T _USHORT unsigned short
T_ULONG unsigned long
T_BOOL char
T_LONGLONG long long
T_ULONGLONG | unsigned long long
T_PYSSIZET Py_ssize_t

W 7} NULLY ©] T_OBJECT= None= W33}l T_OBJECT_EX+E AttributeErrorE A A
L AoA T_0OBJECTS} T_OBJECT EX7} TFEUtTth T OBJECT _EX7} T _OBJECTH T} 3 W o] E g
Eof 3l del ¥ AF2S o LulEA) x{ﬂs}mi T_OBJECTH.T} T_OBJECT_EXS AF&-3H4] Al 2.

flags= 27|19} A7) ANAE Y&l 00 ALt 7] AL AN 2E Y& READONLY & 4= Y5 UTH type
o] T_STRINGS A3t} = 7,’& < READONLY sk tl T_STRING Hl o] EH = UTF 8Z A Yt
T_OBJECT®} T_OBJECT_EX WH uh 2k 2 4= 21%14 o}, WULLZ A AE Y.

3 @33 (PyType_FromSpec () ol W FAFSE A S AFS-3lo] THE0] R), PyMemberDef+ & 2 A
9] tp_dictoffset, tp_weaklistoffset W tp vectorcall offsetol] S| FstE= E4 Ay
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_ dictoffset_ , weaklistoffset_ % vectorcalloffset_ o] 3t Ao & £33t

95Ut T PYSSIZETT READONLY Z Aol sl oF SUth o & 59:

2
T

static PyMemberDef spam_type_members[] = {
{"__dictoffset__ ", T_PYSSIZET, offsetof (Spam_object, dict), READONLY},

{NULL} /* Sentinel */

bi

PyObject* PyMember_GetOne (const char *obj_addr, stract PyMemberDef *m)
Get an attribute belonging to the object at address obj_addr. The attribute is described by PyMemberDef m.
Returns NULL on error.

int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *o)
Set an attribute belonging to the object at address obj_addr to object o. The attribute to set is described by
PyMemberDef m. Returns O if successful and a negative value on failure.

PyGetSetDef
Fol et Z 2 HE 22 AM2E Ao st= F XA PyTypeObject.tp_getset £x0| e A=
Tz A L.

4= [c¥ |97
name | const char | ] EZHE o] &
ES
get getter C function to get the attribute
et setter | SlECIRES AAFAT ATE AGAC TS, ST A A EAHES 97)
Ayt
doc const char | A =X~EF
i
clo- void * getter 2} setter o] =7}t o| E| & A| ¥ 3l= A= & ok~ Z QI E]
sure

get P4t Bbe] pyobject < 7} W4 (AR 2) 9} 4 A (AR closure) & WelE AU

D‘r:u

typedef PyObject * (*getter) (PyObject *, woid *);

gt A FRE sk, A v shd A E o 9 9F $4 NULL-E uHEs) of Fu
set F¢E F 9 pyobject * w7/ Mg (A2d 2o} AT gh o} g4 2AEH (AFH closure) S

WobE gtk

typedef int (*setter) (PyObject *, PyObject *, wvoid *);

JEERES AAF o} e A9 T WA wA WiE v Utk 435w 02, Ass 439

3
ol 9] ¢} §A -1S Bheka of ghuch.
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12.3 3 AA

ofntx stol M AA| A/~ 7 F a3 F2A F St MER F= AYste F2AY A4yt
PyTypeObject F+ZA|. PyObject _* UrPyType *() T2 L3Il § AAE Jald 5 YAl
gHEE glo]lH 28 =2 7o) TuE 2 AL wo| AF3A &5 Uth o] AA= AA L T2 vlalo
7|ZE Ol FEE, ?lEi—?/]Ei A e 22 B S T 4 BRE vl F2ETH

P AR =R BEFH AR FUTH 27172 olfrv= 24 AA 7S 7Y 32 A7) a# 2l
ZEC%V‘ FZAEo]a Z}7] 9 75 T A& Fids FAFULE o] Al doA = & AA Y d=E AHA 9]

Aol Btk et TRANA e 2R E 25Uk
Thee) 71eF 22 9%, o ML pyTypechiectd] o)k Aol e S AT T

1231 7 3z

“tp %%”
PyTypeObject &' 3 EFTAE/EERHE 3
EZ

QT DI
<R> tp_name const char * __name__ X X
tp_basicsize Py _ssize_t X X X
tp_itemsize Py _ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py _ssize_t X X
(tp_getattr) getattrfunc __getattribute__, __getattr__ G
(tp_setattr) setattrfunc _ setattr__, _ delattr__ G
tp_as_async PyAsyncMethods * R %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * REEE %
tp_as_sequence PySequenceMethods * RS %
tp_as_mapping PyMappingMethods * RIEESES 7
tp_hash hashfunc __hash__ X G
tp_call ternaryfunc _ call__ X X
tp_str reprfunc _ Sstr__ X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X €
tp_setattro setattrofunc __setattr__, __ delattr__ X X G
tp_as_buffer PyBufferProcs * %
tp_flags unsigned long X X ?
tp_doc const char * _doc__ X X
tp_traverse traverseproc X QG
tp_clear inquiry X (€
tp_richcompare richcmpfunc It ,_le ,_eq_,_ne ,| X G

—gt—’ __8gc__

tp_weaklistoffset Py _ssize_t X ?
tp_iter getiterfunc _ iter__ X
tp_iternext lternextfunc __next__ X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef [] X
tp_getset PyGetSetDef [] X X

TS Al AT A%

202 Chapter 12. Z}A] 7 =] ¢



The Python/C API, & x] ] 3.9.16

FE 1 - oA F o] AN A AL
PyTypeObject &' 3 T HIAE/lE8gHE A
Ez

QT DI
tp_base PyTypeObject * _ base__ X
tp_dict PyObject * _ dict__ ?
tp_descr_get descrgetfunc __get_ X
tp_descr_set descrsetfunc _set_ ,_ delete_ X
tp_dictoffset Py ssize t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X 20 ?
tp_new newfunc _ new__ X X ?|?
tp_free freefunc X X ?°?
tp_is_gc inquiry X X
<tp_bases> PyObject * __bases__ ~
<tp_mro> PyObject * __mro___ ~
[tp_cache] PyObject *
[tp_subclasses] PyObject * __subclasses___
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor _del__ X
tp_vectorcall vectorcallfunc

AR &x

== 3 EZgAE
am_await unaryfunc await
am_aiter unaryfunc aiter
am_anext unaryfunc anext
nb_add ‘ binaryfunc ‘ add, radd

L83 olo] 2% o] 5L & %0 (AFALR) A

Aol guch s
ol ek of o T eh,

“O” PyBaseObject Typeoll 274
“T”: PyType_ Typeo] A
“D”: 712 g (EX I NULLE A4 E 7

sd&
_]

)

X - PyType_Ready sets this value if it is NULL

~ — PyType_Ready always sets this wvalue

(it should be NULL)

? — PyType_Ready may set this value depending on other slots

Also see the inheritance column ("

“y>- /}3]' _/J_T_

b

o°

)

- it's complicated;

Ay sxe QulolEHE 28 AAS ol EAACE F5F ol RS L.

).

- type slot is inherited via *PyType_Ready* if defined with a *NULL* value
- the slots of the sub-struct are inherited individually

— inherited, but only in combination with other slots;
see the slot's description

see the slot's description

= < veEbdUtt. 34 235 (angle brackets) ¢Fofl Q= o] 52 217 Hdgog
(square brackets) ¢+] o] F-& W A& JUth (FFAY ) “<R>"&= ZE7H D5 E

UQ
mo
N
)
v
v
FE
|t
>
Z
(e
=
&
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£ 2- o3 o AN A%
% B =5 AT
nb_inplace_add binaryfunc __jadd__
nb_subtract binaryfunc _sub____rsub__
nb_inplace_subtract binaryfunc __isub__
nb_multiply binaryfunc _mul__ _ rmul__
nb_inplace_multiply binaryfunc __imul__
nb_remainder binaryfunc _mod__ __rmod__
nb_inplace_remainder binaryfunc __imod__
nb_divmod binaryfunc __divmod__  __rdiv-
mod___
nb_power ternaryfunc __pOW__ __rpow__
nb_inplace_power ternaryfunc _ipow_
nb_negative unaryfunc __neg__
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert__
nb_lshift binaryfunc __Ishift__ rlshift
nb_inplace_1lshift binaryfunc __ilshift_
nb_rshift binaryfunc __rshift_ rrshift_
nb_inplace_rshift binaryfunc __irshift
nb_and binaryfunc _and____rand__
nb_inplace_and binaryfunc __dand__
nb_xor binaryfunc __XOr__ _ rxor__
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc __Oor__ __ror__
nb_inplace_or binaryfunc __dor__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float__
nb_floor_divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc __ifloordiv__
nb_true_divide binaryfunc __truediv__
nb_inplace_true_divide binaryfunc __itruediv__
nb_index unaryfunc __index__
nb_matrix_multiply binaryfunc __matmul__ _ rmat-
mul__
nb_inplace_matrix_multiply binaryfunc __imatmul__
mp_length lenfunc _len__
mp_subscript binaryfunc __getitem__
mp_ass_subscript objobjargproc __setitem__,
__delitem__
sq_length lenfunc _len__
sqg_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sq_item ssizeargfunc __getitem__
sqg_ass_item ssizeobjargproc __setitem___
__delitem___

g STel A A%
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% 2- oA o)A A%

% 3 EFAAE
sqg_contains objobjproc __contains__
sq_inplace_concat binaryfunc _ dadd__
sq_inplace_repeat ssizeargfunc __imul__

bf _getbuffer

getbufferproc ()

bf_releasebuffer

releasebufferproc/()
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%5 typedef
typedef o e HHeHY
allocfunc PyObject *
PyTypeObject *
Py ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
Chapter 12 AR 3 2]
descrsetfunc int
PyObject *
PyObject *
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AAG L okl &% pedef T FEHAA L.

12.3.2 PyTypeObject # 2]

PyTypeObject®] FRA| B9 & Include/object.hollA S F JF U IR HYE 930, th=ol
& whEgh o)

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall_ offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;

PySequenceMethods *tp_as_sequence;

PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */
hashfunc tp_hash;

ternaryfunc tp_call;

reprfunc tp_str;

getattrofunc tp_getattro;

setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

/* Iterators */

(FF= sl el Aol AI%)
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(o] A sl o] A A M A%)

getiterfunc tp_iter;
iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;

} PyTypeObject;

12.3.3 PyObject &%

The type object structure extends the PyVarObject structure. The ob_size field is used for dynamic types (cre-
ated by type_new (), usually called from a class statement). Note that PyType_Type (the metatype) initializes

tp_itemsize, which means that its instances (i.e. type objects) must have the ob_size field.

PyObject* PyObject . _ob_next
PyObject* PyObject . _ob_prev

o] g x = w32 Py _TRACE_REFS7} A AL ujvt &)k NULLEJ 2713 =
PyObject_HEAD_INIT WfI 2o oJ3f HelgUtt. FAo=2 &FH A9 F¢, o]l =+ T4
NULLE FAPUTh 402 dgd AR 4, o] F 2=+ AAE ol °‘L BE gol B A9

ol HA B2rE AZ%=d AR EYLh o] A2 gt W A HH o2 AME 5 JF YT A
L3 AE2 37 W4 PYTHONDUMPREFS 7F A E wfj A s o] TG uff o] 1 3] S sk= AAE QA4

s AT

As:

ol FE£ A H Pl e F5H A dsUHh
Py _ssize_t PyObject .ob_refcnt

0] A& PyObject HEAD_INIT |32 o5 182 27|39 & AR A= 34Uk AF o= o

9 A2 35 9 A2B 2 (0b_typeo] F& BA AR7 e A E A2 E AE

THGEHOR @YW 3 AA 3P, Ar8at FxE AEFUY
A%

= A FFUTh
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o] E&= Al B Yol gaf F5H A syt

PyTypeObject* PyObject . ob_type
o] A2 3 2] &, = e} & (metatype) Y YT} PyObject _HEAD_INIT wjZ Zof t)3l QIR 2 % 7]35}5
o, 2 dWH 02 sPyType_ Type ololof gk, L ef i, (Holw) A=ol A A1G b3 oF 3k
THORE R M5t A REY B, ALY 12T 273 A7) ok Bt £ ?:M"Jr uh2hAd,
AL NULLE PyObject HEAD_INIT A2 ALe}l, thE Z}?.ﬂ < 5337 Ao ' 2713}
S Al Zo A BEE HAI A o7 2788k A QYT o] A2 ARk o7 T3 3 o] ‘l“sﬂg Yt

Foo_Type.ob_type = &PyType_Type;

o] A S vHE 7] Aol S8l of GUT Py Type_Ready () ob_typeol NULLYIA] Selah 1,
JEGH v ol FH 29 ob_type BEZ Z7|F3UT) PyType Ready ()=00] ofyd o] A= &
W73 sHA] ks U th

A

12.3.4 PyVarObject &%

Py_ssize_t PyVarObject. ob_size
Aoz 9IE Y AA 9 49,002 27)gs ok gtk FH02 IH Y AN F¢, o] A=of
SR EN RPN

As:

ol A= A H Yol ol FEHA AF U

rlr

12.3.5 PyTypeObject &%

7t & Fol= A5S Agsts Ao g5yt BEZINULLE AAE W) PyType Ready () 7} 3He A3
T AL, T2 A= s uTh (PyBaseObject Typed} PyType Typeol] AAH we Ay} g3}
Ao g 71 B e g Aol oAl L

const char* PyTypeObject .tp_name
Folgol £RANUL-F5 2AI3 7hel71& 8. 25 A4O2 QA2 T 5 9= 39 3,
T':x]’ = A =2 lu,:LHOﬂ A, 25 B °1E°1°1°F?J143‘r Wadel 4%, 4A ¥
gyt 2E] EH?VM AHE B U‘: old, AA JH?]ZT o5& A EE o5 dF AUt oS S,
I 7] A p o] A H 3 71 2] gof] = E%MOﬂ do | teh= B2 tp_name 27|3A7F"P.Q.M. T"
.
Ao IE J AA 9 A, A @ ol olojorstH, BE ol52 @ 92l 7] ' _module_ !
ﬂﬂiiﬁﬂﬁi A4 .

.
odute. ool ez AN T 9o, v A T RE A nane. oS B

A2 B YUk

Aol god, AA| tp_name == _ name_ AEZHEZ INAT 9 on,  module OoE
F/]HE“ Ao)= A st (Rl AR, 9 g BA AR A A e 8. o] A2
AHEY FE9F T Utk 22 SFYTh 38 pydoc & 2 THE BE APA o YdH A gH Ut
°] 2=+ NULLO|] oY ofoF Ut} PyTypeobject ()l FLsHA 223 BEJUnh (A= <
tp_itemsizeE AL staL).

A
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o] 2= A H Yol o5 FEH A s yth

Py _ssize_t PyTypeObject .tp_basicsize
Py_ssize_t PyTypeObject .tp_itemsize

o BEE A§HY P A2HAY T8 o E B2 AN F Uk

Z A Z2F 9 o] Y5tk 1A Dol AABAY FL (0 tp itemsize BE
O]’\H/\-/] Hol=00] ol tp_itemsize WEZF AFUT A Zo] AdxEHAe
QlAElAE tp basicsizeZ AAFEH = T2 I7E 71')\14‘_/}

7}1:151 éo] o]/\Eﬁ/\A 6‘:]_/] o_% o]/\Eq/\oﬂ_ ob_size .é:ﬂ O]Oiok -5}111 O AHE A _:,_7]_\5
tp_basicsizeo| N 53t7] tp_ 1tem51zea oo ZEd Yo 017]/\1 N2 74]9/] “Zdo]” Jdyrl N
Ge QAL A28 20 ob_size AEo| ARHUTE ol91 7 A5tk of & Sof, A5+ 248
e 7] 98] 29 ob_sizeE /\]——9-?5]—57_,Nt abs (ob_size) ?JHD]— E‘:??} ?_]i‘;?ji ] %] ofl ob_size
o7k i A A s F2A 7 7HE Dol ke 2 OP"”/]D}(@ﬂ I 2E QO L2A=
IA Qo] A2EAE 2R 2 G A AEH 20 = 2u] QlEob_size I 7} 01"1/]1‘/})

il

+a,
j o] -7,

f oy

&“»‘
rin o

L il

H g7)d|= )3 E Pyobject HEADYW PyObject_ VAR HEAD(QIABEA TR AE A A= o) A

7] &

S35 2o 5] AAH Adxgxe] D7 285 o, o] 212 thA] £XSTHH _ob_preve} _ob_next
DE % EYPULH ol tp baciceized] /A8 Qb AT LHE PHL A w2 2
AAFEe g AFRE = 2279 sizeof AAAE AL3E= AUt 7| & 3_7] oﬂ GC3|H =277}
=994 24yt

A & (alignment) o] T gk a1 AFg: 7bH o] & 5 HHo] BRI, tp basicsize
W aFolof Furh of: o] double WS FHSE FS 7W?:MD} tp_itemsizex
sizeof (double) Y YTt tpﬁbasicsizeﬂ—s izeo (double)-/] e/t EE st A 22

g o] H Pt (o] 2] doubled] FH &7 Aol gt 7 oh.

9 o] A2B2 G BE B9 B9, o] BE & NULLo] obiofof T,

A

ol == ME Fof o] HEE AEH Ut Wo]Aag e 00] ot tp itemsizeZ} JOH, REH S
ZABE YA tp itemsized TFE 00] ofd 7t 2 A= 22 SHATHR] 5 U T (A o]~ 9
TEol wet 27 = .

?—h

destructor PyTypeObject .tp_dealloc

ol ~ Bl A 1} 2} (destructor) SF4=of] tf 3k Z 21 €] Noned} Ellipsis® AL ) 3 o]
ek S Sl AS A e R AA L o o] G B Aelsol Gtk B ABE

5yt

void tp_dealloc (PyObject *self);

A2 = MEL F2 570G o Py DECREF()E}Py XDECREF () WlZ 24 93] & Y
t}. 01 A Ao, ArE A= oA -8 SA A B o] thet Fx+= glsyth YA e Adads
7b Afd BE ZXE AISHL, (WA &g AHgE & E5o 3§ D‘%}“ A & AFE-SHo)
"JéEdiﬂ AR EE MR HHE A T, B tp_free T4E SE3oF FUTH FY A
A$ (Py_TPFLAGS BASETYPE Ze¥ |1 B|EV} AAE R 4 AL) tp freed
A & A 7] (deallocator) & FH & & 5 JdFUth AA 9 A 7]= Ad2H
sk ol AFEE A olojok Ptk JAAE AT PyObject_New () LU PyObject_VarNew ()
E AFE St R E o A © 7 pyobject_Del () o)A, AAABEAT} PyObject_GC_New ()Y}
PyObject_GC_NewVar ()& AF&3t] &35 oW pyobject_GC_Del () YUYt}

If the type supports garbage collection (has the Py_ TPFLAGS_HAVE_GC flag bit set), the destructor should call
PyObject_GC_UnTrack () before clearing any member fields.

static void foo_dealloc (foo_object *self) {
PyObject_GC_UnTrack (self);
Py_CLEAR (self->ref);

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

Py_TYPE (self)->tp_free ((PyObject *)self);
}

ulx|eto 2 Fo] 3 & (Py_ TPFLAGS_HEAPTYPE)O| W, & ajA| 7] &= &
EACES 7—’1?1]-4 Az 42 Zojof gy} v (dangling) Z Q1 E] S ] 3} %

o then gayrk

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp—>tp_free(self);
Py_DECREF (tp) ;

}

As

o BEL AN oz FEPUrh

Py_ssize_t PyTypeObject .tp_vectorcall_offset
b3t tp_calld] o &R QA QA HE F (vectorcall) T2 EF
TAsHE A" o] i A H A e Z AP
ol A= =1 Py TPFLAGS_HAVE_ VECTORCALL®] A7
vectorcallfunc EQE Y AAE oA Y oi"“%:?_u]’ =

o

2 AHgto] AN E BE}E A

592 wE LS E U a8 W, 0] AL
%] % 4-of of 3] .

vectorcallfunc = E]= NULLY 4= 1o H, ojuf] A" A= Py TPFLAGS HAVE_VECTORCALL®O| 47
HA) 4 AAY A5 FU: ALEAE TEHW cp_call2 B Yok

m{w

ﬁd
rlr

Py_TPFLAGS_HAVE_VECTORCALLS A A3
vectorcallfunc -2} A AE £ 2 ulEo]of 3

t}:

L

REZYrEtp call® Aokt d T 52 o]
th p_call& PyVectorcall Call ()2 AA3stH FY

A3: 3 (heap) AN HHE Z2EZS LA+ d733HA
A Al =] of 2

__call S AAsA, p_callTt 734

2
W E) 2 340k QX 3hA) oA B U e,

YUtk AHg A7} shol A T E o

F3: tp_vectorcall_offset ££9 9 u] &2 A A o|n] slo] M 3904 A 2 o= oAy
Utk WE 22 AT, sho] 3.9 A ZES AT FH| S T A L.

sk ok

A 3804 ¥ M 3.8 o] Aoz, o] SR8 o] 5ol tp_print UFUTh o] 2xf M=, A &
Q2] 3= o] A8 Ut shol A 3.000 4 37744 =, A8 A

A

o] &= gAf A&

Ay 2eAg 2RI,

getattrfunc PyTypeObject tp_getattr
get-attribute-string gr<=of] o g1 A = & 3 1,

= Ut 28U, Py TPFLAGS _HAVE_VECTORCALL Z#| 17} $AF A4 = A
obduUth IZ#A oW, Pyvectorcall Call()o] BAIACE &5 YS w]S AL staL, 4
Z(V@cmrca/l)a ARG SHA] oF= AU 53] 7 @ D ol 2¥sUTHEo Aol A A 9

o A=t AAH A5 U YD W, tp_getariro §Ho 2 AFHAW, 2L HE o] 5L
AE37] 913l shol A £AL AA A C £AL L ol S ol F4E 7] A oF o)

As
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I%:tp_getattr, tp_getattro
o]l =& tp getattrogt A A B Fo o F&F Ut MBE P2 XB FY tp getattrdt

= —

tp_getattroZt B NULLY wff #lo]Ag oA tp getattrd tp getattrogs BF 4&5FUth

setattrfunc PyTypeObject .tp_setattr
EEHE AR AAE 98 ool A M H ZAH,
ol 2=+ AAHA AT U Ao ul, tp_setattro Tt ZA FF A, o E
Alzat7] A8l stol A E2E AA W4l C AL & WHotE o)+ §4E 7He Aok

As:

J%:tp_setattr, tp_setattro

o] =& tp _setattroft A A B Fo ) F&EH Uk NB F2 B FY tp setattrdt
tp_setattroZ} 25 NULLY wl] Bo]~g oA ¢t setattn} tp_setattrod BT A&dh )

PyAsyncMethods* PyTypeObject .tp_as_async
T ol olHEF v E 7] ol olH ZR2EZS FH st AA T ddd 2=
F7h p2A o e EIIE. AA T L v 5 7] AA] F2AE FRAA L

S} ‘].

i=4

e
f
rlr

WA 3.50] F7}: o] Aol = tp_compare®} tp_reservedzt 35U T
As:
tp_as_async E AEEHA GA T 23EH dE=/EFo® AASFE YT

reprfunc PyTypeObject .tp_repr
W4 & repr () & TAsHE F5o]

AN B-& pyobject Repr ()3 ZHUTh:

>
E
Kl
o
)

PyObject *tp_repr (PyObject *self);

Fre ALY FUIZE AAE D@ of gyt o] dH R, o] Fee eval () ofl g
At o] FAAE T 3e 7H AAE e B21E S W) of Pt o] 71 °] 7}%%}X1
Fod, <" 2 AFSHAL > B b EAFE S BHESl o Sk, o] EAFE oA A 9] F ke B
F2E T Slojor gyt

As

ol EEEME For FEFUT

7123k

o] =S MAEA $FOW, <%s object at sp> FAo Expdo] HiEH Ut o714 55 F o] &

O=, spe AA o vRe FaE AFFH YT
PyNumberMethods* PyTypeObject tp_as_number

FAZZEZS TASE AAovt FAE B =2 23stE 2o ERA O e A H. o] BEE= A
AR F2A W Ayt
A

tp_as_number BE= ALE 2] kA ul, 23}E It 7jH A o2 AL yrT)

- fE

PySequenceMethods* PyTypeObject .tp_as_sequence
NAx 22 EZS FASe AW A" =5 Tt F7FF AN e £9UH. o] =+

Al A F2A oA A gyt
AL

tp_as_sequence BEE A4 A GA W, x@H A= APAo 2 A4H U,
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PyMappingMethods* PyTypeObject .tp_as_mapping
MEEEEES TASE AW HAE EE 2 oehe
A Fz=A oA Ayt
Az

tp as mapping BEE AR AW, 2 @E e AEA o FEH U

o
N
N
ey

BN
é
=2
=
5
]
r (o]
)
o
i)
|t
rlr
=2
o,

hashfunc PyTypeObject .tp_hash
W7 @ hash () & FABE ol e A g 9

MWL Pyobject_Hash ()¢ 245U T}

)

Py_hash_t tp_hash (PyObject *);

—1 32 AFA QL uks gho & wiEkE] A] ¢rolok T th; A Al ghE A4kt Bt oll E 7 g et
o o] & dA3tal -1 ¥l oF gy th

o] BEZF AAHHA oW (e Al tp_richcompareZt A A ¢ko W), AA| 9] A& F o]+
Al E = TypeErrorS WA AUt o] AL pyobject_HashNotImplemented () & AR dl= AT}

rIr

2 rl

o] dr = B 1 FHojA A HIAEL ALS X5t 7] Y8l Pyobject_HashNot Implemented ()&
“é/\]ﬁ,ﬂi/}:._ A 4 95T o] AL glo] W Fo A9 __hash_ = Noned} 253 Ao = 3|4
= 01, isinstance (o, collections.Hashable) ©] FalseZ 28}lE A ¥t&s}A4 &t wd)9
Ao u2 712 U Th- sho] M %9 2o AoA _ hash_ = NoneS HA3W tp hash SF 0|
PyObject_HashNotImplemented ()2 AAE Yt

As

J&:tp_hash, tp_richcompare

o] 3=+ tp richcompare?t A AH Fof o] FE5H Ut A B ¥ tp richcompare®}

tp_hash7} B NULLY w], B F & tp richcompare®} tp_hashs BT A&
ternaryfunc PyTypeObject .tp_call

AA EE< F o= Tl the A= 3 208, AA| 71 22 & 0] ok ™ NULL o] of of Tk A W&

PyObject_call ()3 ZHYth:

PyObject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs);

A%

o BEr An oz A5PYTh

reprfunc PyTypeObject .tp_str
WA AA str () S FHSE= ol tisk AR A Z . (strh ] A dolw, str() S 1
A= z"ﬂoﬂ TABAA L. o] BYA= pyobject str()E TEFA AA Ade 5
PyObject_Str ()& ol Ag7& T=dHh)
A& PyObject_str () ZEUth:

CER:
3

o 1o,
0%

PyObject *tp_str (PyObject *self);

e TAE Y U I E AAE wEs oF Ut T2 A FANAE, print () T5ol oS A2
Fdo| 7] wf o, AA Y “A53 FAE & o] ofoF ).

AL

o] A== AH FPo g FEH T

7183k
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o) = AATHA oW, BAAG BUL WG] A3 byobject Repr ()] EEF UL

getattrofunc PyTypeObject . tp_ getattro

AN EZHE 97| (getattribute) T=of] T $F A A 2 QA H.

AL pyobject_GetAttr ()3 & UTH:

PyObject *tp_getattro(PyObject *self, PyObject *attr);

AUt o0 7 o] T & PyObject_GenericGetAttr ()ZE AA3= Zlo] AUt AA A ERH
=2 2t QuAel e FAT,

X
ot ofy =

1+ tp_getattr, tp_getattro

o] I = tp_ getattr.l} A AB Poll g3 FEF U AB F9 tp getattrdt
tp_getattroZ} EF NULLY w] B F L w|o]AY A tp_getattrd tp_getattrod: EF A+
S3hh,

ez

PyBaseObject_Type< PyObject_GenericGetAttr ()< AR}

setattrofunc PyTypeObject . tp_setattro

OJEHE AT AAE 918 5ol e A ElE

ML pyobject_SetAttr ()3 ZHUth:

int tp_setattro (PyObject *self, PyObject *attr, PyObject *value);

E 4, value S NULLE AR50l ol EelHEE AATE AL WMEA A0 of Pt YA o
FHE & pPyobject_GenericSetAttr()E AASE= Aol HE gl AA o] EFHEES A5
Qe e FEFU,

J5F:tp_setattr, tp_setattro

o] I = tp_ setattrﬂ— A AB Poll g FEF Utk AE F9 tp setattrdt
tp_setattroZF ESF NULLY wf], A B L2 wjo] A3 A tp_setattrd tp _setattros: BF A+
FEN=)

7123k

PyBaseObject_Type= PyObject_GenericSetAttr ()& A& Th

PyBufferProcs* PyTypeObject .tp_as_buffer

rlr

WH QAEA 2B TS Aol HAH BEE EgelE 27 FEA B £, o] BE
SEEE =T PR

As:

tp_as_buffer BEE AEHA AW, 23 dEE/NEH o= FHg Ut

unsigned long PyTypeObject .tp_£flags

o] BEL TR Fol 20l HE Ao, A3 F2) 2 %4 4ol 2 8y oo & ey
th o E AE Oﬂ/\};@ O 2 A Z A A = ‘{’Q;O d ¥ AA (= tp_as_number, tp_as_sequence,
tp_as_mapping B tp_as_bufferg &3 FxH = FF F2A)Y 54 27t a2 e+
ol AL E U o2 2 1 H1E7}%i° , o] Zlo] HE sl § BEof HA|2shA] wofof shn] T4l
00| U NULL 32 2= Ao =2 7k ﬂo]:gqr/}

A
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vl o ,{\'\_,Q_E_ZL
— - 1 H

E?L’

02 X ©

th R S EE EA R ASFUTh S, Hlo]ay o S
Q UL W, A B o] o] Zej T HEE 5T E“‘¥§_7<1]9‘r\_%%%ﬂ11315%
ZXﬂﬂ*oM—? d QA AEE U S S R EY wlo] 2 9 %kol g 2 A o o

1Ei$} A B FJoz BAH L) Py TPFLAGS_HAVE _GC &1 H] o_ traverseﬂ
tp_clear A= A AEH U, 5, A B JollA Py_TPFLAGS_HAVE_G EH:L B E 7} A A R
1 B O tp traverseQttp clear -‘;ﬂEﬂ-fXH‘G]-_L NULL & 3%% 2.

mi lo
0_4_4 o).,
odtt

—|—’

(ol fob T O,
PM o [”‘ )
—|—'

o, ﬂl

713k
PyBaseObject_Type< Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPES A} T}
H|E ufAT:

Dhg B S vz ) Aol s o] gLtk o] 52 | A4AE B OR Bo] eprlags W= %
A& AH5UL W3 E PyType HasFeature ()= J3 W2 2k} fE H S tp—>tp_flags
& £7100] ohyi7] BHel g o,

Py_TPFLAGS_HEAPTYPE

ol | E+= & AA AA7F ol EE wf AAFH U ol & 501, PyType_FromSpec ()& AH&
3t %ﬁii W03 F. o] B¢ OJ/\E%A ob_type BE+ Yol thst Fx 2 23510, A
AAE A7 RS0 4 of bé 7“%1] 7HNCREFH 1, A2~ A7 513 2 wf DECREFH Ut (o] = A B
o] e Ao AL A FHUth A2AE AL ob_type o] = 3= 3 2k INCREF U} DECREF
AYh.

AlS:

299

Py_TPFLAGS_BASETYPE
SJHIEE PSS UE g Mlojlag oz AgS ¢ s u] AFH YL o]
o] Poz ANH P& WE F YH Ut Java) “ﬁnal” 3 2 22} F-AFFU o).
Al
277

H]Eﬂ_/ﬁ)ﬁlﬂx] OJ-OEI:]

Py_TPFLAGS_READY
o] H|E& PyType_Ready () &3 3@ AA 7} &8 273 o) A PGt

Al
222

Py_TPFLAGS_READYING
o] H|E& PyType Ready ()7} 8 AA & 27]|5tsl= 5 AAFFE UL

Al
222

Py_TPFLAGS_HAVE_GC

o] v Ex AAZ} 7M¥ A RS AL u] AFFE UG o MEV AAHFHE, dxdlaE
PyObject_GC_New ()& A}ﬁﬁ}oq TS o A ofF 3}l PyObject _GC_Del ()—% A}%ﬁ}oq 313 &
ojof Ut} <=3k spu A =7 A Y A oy 2=

=
A AL 7 AR JF UL o] i|E ESEGC

tp_traverse2}t tp_clearﬂ  AA N A== FAIF T

Als:

Z—E‘—: Py_TPFLAGS_HAVE_GC,tp_traverse, tp_clear

Py _TPFLAGS_HAVE_GCZ# 1 B|Ex=tp_traverseltp_clear L9} A ALH Ut =,

AB YoM py TPFLAGS _HAVE GC Z| L W EZF A=A 43l A E 9] tp_traverses}

tp_clear YE7} 2A8F1 NULL 32 2t 4%
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Py TPFLAGS_DEFAULT

oA d ARG 2 G AN 5 Ao 2A9} B 2 E V= v ke
(DR zﬂxﬂ oS3} 7 £ 334} Py _TPFLAGS_HAVE_STACKLESS_EXTENSION,
Py_TPFLAGS_HAVE_VERSION_TAG.

Az

(44

Py_TPFLAGS_METHOD_DESCRIPTOR
ol M| Ex= AA| 7} A A= A] -2 v A = (unbound method) 2] & 5 2HsH2 YERY U T}

o] 28 17} type (meth) ol A= A

e meth._ get_ (obj, cls) (*args, **kwds)(obj”} None©o] o}d w]) = meth (obj,
*args, **kwds)$} 553l oF FTh.

e meth._ get_ (None, cls) (*args, **kwds)Emeth (*args, **kwds)<2}F553oF
o

o] Zef 1 obj.meth () 2} 22 A WA E T Zof )3 2 A 3LE 7153 FUTh: obj.
methol] o8t A] “a A E WA = (bound method)” A & W5 2] ¢k th

WA 3.80] =7}
Al

ol 1= 9 Foll sl BEHA stk FFI ] B9, tp_descr_geto] A&5E wjnitt

S Ut
Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
o £ L= PyLong Check () 9F 2 Gepoll A Fo] WP HH Fef A A&stA hd
st ol A U o] 213 54 AAs PyObject IsInstance () 9 22 A AALE o} w5
Utk Wl A < A2 ?M B2 tp_flagss AEsHA AAs o duth, 2
2SR 4E et 22T A}B-ﬂ = A 3 oﬂ uf2} D}E A A5 ¥
Py_TPFLAGS_HAVE_FINALIZE
O|MIEE tp_finalize €F°l F FxA e 2 F Utk

WA 349 7}

WA 38HE #H A AB 2| B= tp finalize €30l P F FX2A ol Jvkar 7 817] wff =,
o] Zol 1t He Do A e,

Py_TPFLAGS_HAVE_VECTORCALL
o) MEL ZAs NHT zeE2e FAT U ARG AAT HES
tp_vectorcall offset& FZIIPAIL
As:

o] HIEx tp call® ALEHW A A (static) AE FFo s A5 Uk 3 F2
Py_TPFLAGS_HAVE VECTORCALLQ-*P &84 syt

L

=
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WA 3,99 E7}

const char* PyTypeObject . tp_doc

o] @ AA het FAEF S AlFdt= NUL-T 5 C ALl that A8 A 28, o= J3} 39
A2E2o|A __doc_ oEFHEE =ZHYTh
As

o] BE Au ol o5 A& A &y Th

traverseproc PyTypeObject .tp_traverse

748 2] 7 719] &b Fpof thst Al A EQE. Py TPFLAGS HAVE GCZe|1nEZ L AARH AL

ol wk AHEH Utk A B2 oS3} 25 ok

int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

slol o] 7n Al =3 A Aol v gk 2pA| eF FH = A =3 7pa] A] 5] 2] Dol A 2 4 dHF YT
tp_traverse ZAE & 7 A =R 7| A F2 ¢3-S AAFE Wl AFEE YL tp_traverse &
o ARHA Q1 F AL T3] AT LT 4R 5k vpo]d AA| QL ZF A’ L g o sl py_VISIT ()
E%%“J th o & 59, b3S _thread 33 2 E9 & local traverse () YUt}:

OF

static int
local_traverse (localobject *self, visitproc visit, woid *arg)
{

Py_VISIT (self->args);

Py_VISIT (self—>kw);

Py_VISIT (self->dict);

return 0;

Py _VISIT ()& 2wl Fold 5 3= Wl ds et T2 ol Fo3t4A 2. self->key
AW = YA ¥h NULLo| U sho] A A G Wk 7hs sl Al Fx s8] AR E  glsuth
W), MW 7E Aol 29 4R E ok A2 ¢ dE s, g A9s A6 gc BES
get_referents () ¥ 7}174% EFetEF AR A RS A AF U
il tp_traverse® T W, AXHATL A f{ob=(et F2E FA ) W v -2l of
Utk A& E0, A7t tp_weaklist €F& T3l I3 FRE AU, A2E AT 2FA | Of
ol kot AZ E A 273K 7] Wl Bl A= 22EE XY= EAH (ip_weaklist 7} 7}e] 7] =
20 sl A= bEUTH (Fe 2 HAE = st Fx AR E A W6 A8 Al s
SHA| RE QAL AT} o} 2] Zhof Qo= A AT = QloJAl, JIA-AE T2 9k g 4of st A3 2 &
Zk2) k5 Uth
Py _VISIT () local_traverse () visittarg W7 M7l o] o] & AS I3t} ThE o] &2

£l A mH Al L.

3] &% & (Py_TPFLAGS_HEAPTYPE, PyType_FromSpec ()3 FASFAPIZ WHEo] A A 2
1=9 53 of th et F2E BT metr 3] T4 Py TYPE (self) 8 st AW, THE 3
Y13 B BT 59 229 tp_traversed 3] o A A UooF Fich. 19A o,
3 AR A AR A S 5 U

A 3904 HA: § &2 F L tp_traverseo]A]l Py _TYPE (self)E WEST Aoz 7|thg Yt
o] W H 9] Tho] Mol A+, H1140217E A3, o] HA BHH A B Fef oA FE BT 5+ AFUTh
As:

:L—E—: Py TPFLAGS_HAVE_GC,tp_traverse,tp_clear
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ol et tp clear® Py TPFLAGS HAVE_GC Zd 1 B|E L} &7 A H o ¢
I WU E, tp_traverse W tp clear7} A B oA F00]H S

o
N
=
o
[>
Oé.u_,

inquiry PyTypeObject .tp_clear
7HR A =3 7] 9] 4 €] 4 (clear function) of] T §F A& A ZQIE]. Py TPFLAGS_HAVE_GC Ze 1 HE

7HAAE Aol A E Ut AR 2 o 2 yth:

int tp_clear (PyObject *);

tp_clear ¥ B4 PHIA 3171004 AR G < Au Aol N B2 <8 B v A4S 5
Fobol, LR BE tp clear §57F AT e] RE F2 8 Fofok Ptk o] 2L v w gt
shalo] A7) O tp_clear ¥4 ATIHAA L. o] S0, FE WL tp_clear Y48 TANA

9 4 97 W E YUk mebq ohE o)

=
=
AEUTH FEDORL 42 o8] TAE £ 908 =
tp_clear@dgutog 229

2 3z
= -
tp_clear TABNA obs F& B o+ A YFUTh

static int

local_clear (localobject *self)

{
Py_CLEAR (self->key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw);
Py_CLEAR (self->dict);
return 0;

Fx A AT FAdoletA Py _CLEAR () MIARE ARESloF dhuith: 23 AA| o et =
NULLE A4 g w7hA] 23d AA o th 3 F2E F2AIZA] oloF Ut o= F2 A+ S
Z3E AA L HHERAA FHo] 999 FolW FE TS S TotE dHo uAH FES Ew
o2k (23E AR 9} AP Foldetol AL} okt 2z o olal). 1s A=
TAl Bx T 4 okE, £3E AAE O ST S U AL self 1 S+ YRS,

o2k ZRAE7F 1 Aol NULLo] H = Aol 2 AU Py _CLEAR () MARE ¢ T
Aok

Note that tp_clear is not always called before an instance is deallocated. For example, when reference count-
ing is enough to determine that an object is no longer used, the cyclic garbage collector is not involved and

tp_dealloc is called directly.

tp_clear 59 Hi e 2 282 B A7 2o, Fx & FoT 5 e ol £44
ojuf shold Aot e 23 AAE FT do & syt e, 239 BE sto|d AXE
Belotal, @9 tp dealloc @57t tp_clearg TESESR Aot Aol A& + A5t

3}
slo]x o] Zhu| A 3 A Alol| gk ApA g A B A M =2k 7ha) 2] =4 A el A Z2E 4 st

A%
1—3—: Py TPFLAGS_HAVE_GC,tp_traverse, tp_clear
o] == tp traversel} Py TPFLAGS HAVE GC Z#| 1 v|EL} &7 A B o 23] A&H Ut

=2 —

ZH LV E, tp_traverse Wtp clear7F A B FojA BF00]H BF o] A3 of| A] A& Ut}

richcmpfunc PyTypeObject . tp_richcompare

438k v] 1 4= (rich comparison function) of] th et A& A Z QA H. A - th53} Z51Th:

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

A AR w7 A== pyTypeobjectol 28] Fol® o] Adxv o] BAgH Yk
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o] & Bl AIH(LRHH 2R Py _Truel} Py_False)E WS of §yth vl 7k o= of 31|
P

%o, Py NotImplementedd WHslal, th2 o 3 7} 8 81 NULLS WH&Helal o @) 243 24
ok F o,
2 A4 tp_richcompare®} PyObject_RichCompare () Al A QAAE AR =& HoH
Yo
T W=
Py LT | <
Py_LE | <=
Py_EQ | ==
Py_NE | !=
Py _GT | >
Py_GE | >=
TR FTEAA AT T AT e 227 Z g Yh

Py_RETURN_RICHCOMPARE (VAL_A, VAL _B, op)
17 A3}l uhet, 40114 Py_Truel} Py _False& ¥ 3?}6114\3} VAL_A 9} VAL_B: C ¥ &L
ANAZ EAE AT 4 ook It (g £, Cinttf floatd 4= LFUTH. Al AR A=F=
PyObjectfRichCompare ()ANAAE 2= 03/3; 2 A& o}

W3tk gro] A=z 3lvh gntE A S7hehd o
o g 7} LA s, o &) & A A5t gh4roll A NULL-S WESHgHU o)
WA 3.7 37}

I+ : tp_hash, tp_richcompare

o] A== tp _hash} A A B Fof o] AE5F U A B 9| tp_richcompare?} tp_hash7}
—‘,:—NULLO]U:‘ MB 3L tp richcompare®} tp_hashE A<3ghh

7|83k

PyBaseObject_Type2 A& HE 4 9+ tp_richcompare +3d2 Al&gUth 1
Aol s, A4 a2 g AL A o v Bl o) AnAL o) FojF 4

Py_ssize_t PyTypeObject .tp_weaklistoffset

o] Fo I AT} oA F2F 4 oW, o] B 0K I % Fx ZPXE 3
o dlxadA FERAANAY 2 4"“ JUL?J"/]D} (o™ GC &l ™
PyObject_ClearWeakRefs ( ?J—PyWeakref *() oA AHEH
NULLE 27]3}% = PyObjeCt*d-J L7t 23e ol ok Pyt

o) BES tp_weaklistsh EEA WA S, TR Y AA AR o ThE kA Fx P 1E =

It

A

o) W=t A B ol o) 44 AT, ofeh EE FHL AEAAA L. A8 Fol o] 9 mAL AR
© 5 5Tk o) M Bo] Wo| AT hE ok A% B AE HAEE AL 7T P2
== A tp weaklistoffset2 o] WA B ZE, BA| 7} 5 #] 95 Th

Zojs oz B8 Gol _slors_ Aelo] gL, TAL Mo AY 3 oF A% 53 Aol Yo,
3l X P AEFE SFS A2HA R 7L AT &5 LZAC tp weaklistoffsets
ARt i e °k5]'7ﬂ F2E 5 JA YT

o __slots_ Aol __weakref  zhe= X0l TFHH, s X2 alF o] 220 R
O A2 P AEFETIHIL X LML PY tp_ weaklis toffsetol AZFH U
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=
0]
o))
2
o
D
&
i)
rir
iy
il
o
z0,
|o
EE
ofl
rlo
=
o
>
o
=2
>

g9 __slots__ A Ao __
tp_weaklistoffsetg A&dYt.

getiterfunc PyTypeObject .tp_i

A 2] olE e olHE ‘&%ﬂL ol e A A 2. 2 A dAor o] o] a7
olgFEolEt= AT YU N A2E o] & flol= olHHEL 5 A

o] 4=+ PyObject_GetIter ()& 22 AHE ZH Ut

PyObject *tp_iter (PyObject *self);

A%
o WEE Au Yoz A&HF

iternextfunc PyTypeObject. tp iternext

o

¥

o]E o] B¢ t}S =S utstel= 5ol tist el A 2. AEL oS3 25

PyObject *tp_iternext (PyObject *self);

o|H & o] ¥ 7} £ 31 ¥ ¥ NULL-E HHEa of Pt} Stoplteration 97t AAE £ 5, 28R &
= Jdsuth o ol /b 2AstE, A NULLE BhEel of i th T EAE o] Fo A" aT}
olH ol H = Az YUt

OBl ol WL tp_iter BT B s oF ahul, W Fa (A] o Bl o] ] Ax' 27} obd) o]l gl
ol E] Q18 2 A 2 W8] o g oh,

o] Bt Pylter Next ()9} 22 AEE Zh5Uth
A
o] F==MH o7 ALF YT

struct PyMethodDef* PyTypeObject . tp_methods

Kl

o] o] ut YA EE MASE PyMethodDef 2 A2 A A NULL-F & v Goj] o 3k A& A

el gEvich MAS AaYHE 85 9o GAUE (o ep_dictE BEFA
g=o] /b9 ek,

As
ol = A H Yol o FEHA AU (M EE HE WAUS

fe) EL

f

120l

S~

o

3

:‘%L
o,
b
hunil}

Jh.

struct PyMemberDef* PyTypeObject . tp_members

o] P Aoy dut oy W (BEY &%) € A A3t PyMemberDef T2 A9 44 NULL-
3 Qof o sk A elA Q.

o) FEui), A P23 AE S 2@l o) DA (o tp_dict F2 841N 2)]
278U,

A
o] BE = AMH Fof o3 F&H A FHUTH(EHE U2 WAUSS T3l ASFEUh.

U
ot

= ol

struct PyGetSetDef* PyTypeObject .tp_getset

o] o Axd 29 At o ERRHEE AAd= pyCetSetDef 729 44 NULL-F & & o]
et A=A 2AH.

wj o] FEufe, getset AT HE & £Fots Fo] gAY (oF tp_dictE FRIFAAI L) &5

o] 27bg k.
A%
o] W= A E Yol o) 44H A dHUTHALE o= HEE e HMAYS

ftlo

o FSguTh.
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PyTypeObject* PyTypeObject .tp_base
g SA o] FEH e wolaFo tist AE A 24H. o] A s, G AET ALFE UL thF
Ao e e s2o0] @ A4S FHow 2 oF o

Bi: 2% 27500 Ao 275 720 AEPUTh CO0IAE 2757 “F A 44 (address
constants)’ o oF T} ZQEE BA|A 082 WY = pyType GenericNew ()2} 2L &4 XA 2}
A9 T4 45U T

24}, PyBaseObject_Type () & 22 A % 0] ]
*3“%‘”07}‘”’“‘4\?} Azt d e

Utk F oYY BT o] 54
ABRAC R, tp baserw B EEY 273} Tl A A o oF Tt

© Wgo] A8 T} & AAE Fh AL E
5.0 (gec - A 2 5HU . MSVC - 4411

=

As:

o) BEE A1 Yol o5 A4 A T ().

7)1 &3k

] P o] 7| E7H2 sPyBaseObject_Type YU TH(Fro]H Z2 T # W oAl = object F o2 &4l A
41 Th.

PyObject* PyTypeObject .tp_dict
Bl YAl PyType Ready ()l &8l o 7] A g Yt

o] Y= ouA © 2 PyType Ready 7} 25 7] Ao NULLE %7315 o] of FUt}; @ o] 27] o] &
WES EOE UAUTE 2758 2 deuth A pyType ready () 7 A& 271330,
Fol that 27k o ES]HEZH(_add ()9 22) LW ZEH kel S| PeHA b Aol e o] 94
delof 7k 4 &t

A%

o] =L B Pol o3 44 A FUThe] 7ol BB o= HEL TE HAUELS B3 4%

o] FE7}NULLO| ™, PyType_Ready () =M 92 & 23Ttk

ol
ok
rr

3: PyDict_SetItem ()2 ANE3AVYTHE Ao g dg C-APIE tp dictE $&H
o

3
AL A s

descrgetfunc PyTypeObject .tp_descr_get
“t] 23 2 E get” S0 o gk Al A ZOlE,

B ABe e BHUTh

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

A%
o BEr An oz A5PYTh

descrsetfunc PyTypeObject .tp_descr_set
Y2 Yy gt AL AAIsH7] S5 ol Bk A

B4 WL Thest 2EYTh

)
a
kel

(e}
a,
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int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

value A A= ke AHA151H7] &l NULLE A A E YTt
A
oldr = MH Foz ALH YT

Py_ssize_t PyTypeObject.tp_dictof f set

o] o] e 2ol AT~ WA T FFEE GA 7 YO, o] BEE00] ohln] GBS WS
gAY 2 o] A AE A0 A9 OE@]% XU} o] L Z AL PyObject_GenericGetAttr ()
RPEENES

o BEE tp_dices} EFHA 14 & % 2] A ol =)= o] tha S e e,

A
o Do) o] 030 29, At P AGL RS LLAL ARTL, Ghol 05T
o a8 Pado] goz e 92 AT £ 22 L AL H vl
A2’z PEA | 7H Do) L2 o] £ wlol v AL S o FLiTh o Z Fof 1A WS IAY
2| € strolibcuple] 48 9ol #7b8he 6l AL LI TR 9 AU 7712 A WA o £85 0] 917
Bulehe cnbeoscoize GSE of B Bl 29 DAVIelE Bk Tl Folsh e kA
27k avtol 2l Az dol A, G el 7} P2l W Bol 2L e E cp_aictorreecd
~4 A8 of gk,
Ardze] QA 9 L mAL T3t 2ol 29 tp dictorfset OB AN 5 YU

‘g“é

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*) :
round up to sizeof (void*)

A7\ A tp_basicsize, tp_itemsize R tp_dictoffset2 8 AA oA H3t1, ob_sizes QA
Ao HEUTH 4= ob_sized] FEE AEE] A 5 & AgstnE ddgho] A8EY
th (o] AXE A P D2 = 5 Ul _Pyobject_GetDictPtr () oA £33 th)

As
o] e
ZH’zM

T =
S
=
== —6],1/] T;]—
-

Y CLEWER D e kY
X = z o
- . =

Lz Ao g2l AFT

o3l 449 Ut s e okl 1} 7
B3 QsE s ol o

o 74
ek
27 L EER °}o}orww

Hug 247
o]  slots_ Adlo] g, AlAEA ML PN

o4
Zyo (T
L nfy ofh

A} tp dictoffsetS E3) ¥
3

_‘1
m[m

o
o, 9 el €50 A"t wjo] F7FE AL tp dictoffset o %%4 EE@JQE a

Sejsgow Ao Fol _slots__ Aol Jom, LMol AGoN tp_dictorrset & 44

(__slots_ Qo] _dict_ 2= 2%2 7% Zltshe B9 g, 94 92 23
T8 __weakref_ AW /5o 7 ok # S5 ALy Th)
B3k

o] 2ol 1B gte] fEUTh A4 W 4, o] Wb nuLe]wl Q2w so] Bs] _dice_ 7}
grE ol A4 ek Utk

initproc PyTypeObject .tp_init

Al A~ElA 2738} gh4=of o3t M|l & QI E.

ol e FHaY __init_ () WA= SIFEYCE __init_ ()G uRVIAR, __init. ()&
TEOA R AA2EAE ZAAT £ 9on],  init_ () FIANEE OA] &3] AAEAE THA
2718 & 4 JdHsyth

S AEE o2 EsUt
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int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

self Q1AHE 271318 Q1212 QU th args®h hwds A __init__ () £ X979 E ARE

e o

NULLo] obd wl, tp_init Yo BE TEFe] ANHAE AYH O WE W, Yo tp_new BT

BAALTAE WL F TSR, oney B} 83 9] M0 Qolold 02 9 g
A 9

WsslH, ol F tp init YT E TS
3|, B 8ol tp init7} SEFP UL

3E 3t 0= Whehstal, of| 2] Aloll= -1 Whehstal o 9 & A T o
As

b3
QA el A4 o Dol 71 B3te] fauth

allocfunc PyTypeObject .tp_alloc
Al A~E A g} Shof T sk A el A ZQlH.

P4 AFL e 2T

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

A

o] BE=AA ANE Fof o3l FEFH AL FTAAE J (W2 FLR WS AR Q) ol FEFHA
FEunh

7123k

5448 o] 49, o] EL BE Y G AL A A G4 pyType Genericalloc () O
2 A3E Y

A A B ol A%, PyBaseObject_Type PyType_GenericAlloc ()& AF&&Ut) o] Ao A
Hog AFogd BE ol A= A9 Th

PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype A A= WE0] A 3L = AA ] B JUTh; argsS} kwds A AF=

UERA U T subtype©] tp_new ¥ "r7]’ EEEI = 3R ZS FoE el el Ale; o] o AE
P 5 AFUTHEHAIRE AR o] gl B2 obg Uth.

tp_new &= AH o 1+ &
sfofstal, 219 tha & 283 W }

T 9l 2718k= tp_init A7 710w ]“H of Futh ztehet 1AL, B Ho A BE 27|37}
tp_newoll Al 3= ojok &k, 7P o] AP WEE 273 tp_initE 1| A of FTh

Az

o] BE+= tp baseZ}FNULLO|} sPyBaseObject_Type?l A ol 93 455 A e S Al
Skl A B 3o o &l A< YT

7|83k

2317 913l subtype->tp_alloc (subtype, nitems) & & &
=
=

27548 SR oF Futh FAFA FAF AL BE Y

d

rsL mlo
d
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B o] A9 o Wt A Bgko] syt ol &% o] NULLE Bl H L wl, A JATAE v
571981 WL T2V 4 9SS TIUTH ok A2 B50) 2L, JATAE REL THE P o]
912 AUk

freefunc PyTypeObject .tp_free
AAE A G 3 2] Thrpofl tist A& A 208, A B2 tha3 25Ut
void tp_free(void *self);

o] NI} T2 = X 7|3 A= PyoObject_Free () YUYt

AS

o] 2= FA A B Yol Y3l FEHARE TAHAE F(ZUE TR WS A B ) o= FEE A
s rth

7123k

22 A B oA, o] X & PyType GenericAlloc ()3} Py TPFLAGS_HAVE_GC Z|1 v|E 9
I A A k7)o Age T A 7| 2 AP U

A A B 32 F¢, PyBaseObject_Type-2 PyObject_Del-S A& th

v
=
3t

inquiry PyTypeObject .tp_is_gc
7R A R 7oA ZEE = Feol the e A 4.

IR $A71 54 AA 7L £ 1) 75 BA S Sofof gk A
\=]
E-ah:’rﬂ o]/\Eq/\ﬂ.:Q-cLQo] Qom, Ao 7 &

3 e
o) T2 Ao of itk 4 7 d A2H o]

ok AWe g 2

int tp_is_gc (PyObject *self);

12§98 o= Y AA Uk vEt Y, pyType Typed o] #5E Fo)ste] 3P0 T
EEERREE T EE TR

o] &&= 7] Egko] 9l5 Utk o] BEJLNULLO| W, Py TPFLAGS HAVE GC7} 7154 S5E& At

PyObject* PyTypeObject .tp_bases
LRESERE:

oA FUHA TR TEAX Yol ths] AFFYTE FHoE FoH PO 4-F NULLO|ofoF T th
AL
o] == AEHA gsyth

PyObject* PyTypeObject .tp_mro
3 A ol A A FsFe] object Z B ke BE M o] A3

AL
o] BT = AHH A G5 PyType_Ready () ol &3 AHE Al4bg U th

PyObject* PyTypeObject .tp_cache
AREE A FE Ut W E A8

i}

A

O

o
filo
kel
%
ok
rr
n
i
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A%
ol Bx = AEHA dFUTh

PyObject* PyTypeObject .tp_subclasses
A B Ze ol et ke 2 Bl aE R Ag

As
o] EEEEHA FFUTh

PyObject* PyTypeObject . tp_weaklist
ol @ Azlol e ket 2T A9 A Az B2 A= A4 A Pk YR A%

As
o] EEEFEHA FF U

destructor PyTypeObject .tp_del
ol A== HAFHAFUTE thAl tp_finalized AHGSFAHA L

unsigned int PyTypeObject.tp_version_tag
A = Ff Ao E A Sk Tl AR H YT W A g

A
o] A== A&H 2 syt

destructor PyTypeObiject .tp_finalize

mk; ol

e shol d el Alo] A ool that A A e, M-S T3} 24Ut

void tp_finalize (PyObject *self);

tp finalizeZ} AAE M, A Z B E = AAEAE sloldglo]= & uf o] 2 3t ¥ TZFU ) 7}
N A7 AAH A 208 xR A AP A B A7) A8 2 2R

ﬁbéol‘i,’&éh%‘é{%ﬂ@ﬂli%ﬂﬂ FEl e AAE EES AT

tp_finalize @A o9 A WA kot FUTh wWebA AbashA e shol deto 42
ek DRI e T 2o

oZi

static void
local_finalize (PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current exception, if any. */
PyErr_Fetch (&error_type, &error_value, &error_traceback);

VR V4

/* Restore the saved exception. */
PyErr_Restore(error_type, error_value, error_traceback);

}

(A& FdAx) ol =5 18ste] W, Py TPFLAGS _HAVE_FINALIZE Z¥1 B|EX A A5 ok g

e,

T3 7}H]Z] TAH ol Mo A, tp_dealloc AAE THE A ERT ol g}, BE Jhol A A
S BEE 4 AGUT AN A A e AR A, A L T E A=l A
B] X —’,\—QEE % % AH5YDhH. tp_dealloco] TEF = é?—ﬂ‘: = GIL(A < 915 =2 E & - Global
Interpreter Lock) & A fF3t2 =, 3to] % API S & o= A1 7F 5 A sy th 22, 3t s = 59 4
A7 2 CU C++ ghol Bef gl o] AA|E 313 81H, tp_dealloce T &3 A#| oA 11 AA & Il =
ghol B el 2| 9] 7} & fnbketA] k=] Fo & oF ).
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o ®B7]:
“AHRATE AA n}o]d 2] A o] 47 (PEP 442)

vectorcallfunc PyTypeObject .tp_ vectorcall
o] @ AA o] Tl AHR = ME|Z 4. = type.__call_ 293 HEHZS TH}E= U AFRE Y
t}. tp_vectorcall©] NULLO|H, _new_E]r __init_ EAFESE=

As
o] EEEFEHA FFUTh

WA 390 7k (2= 385 EASHA W 3.9 H AHEH U

12.3.6 3 3

AEHOR, C A=A xq,]:;] B2 A A (static) YUk S B A pyTypeobject FE2AE ZENA A F
AOH Il PyType_Ready ()& AH&3to] 27189 Ut

AaA oz shol el A Ao 8 Wel Hsl B o) Aleg

- A G s Mol ax ARFUL 5, UE 452 AT S A5

- A W AA (2} 059 AARAE ohUThE BudUTh o] Aol 4 ¥ AAo] o =P HES
2AAG 24T 5 st

A G AR E A2 AE e ol N BHHER, AH AE el Bel AE) S 235 eholok T

LS} PyTypeObjects OFA ABIY) QR 7ol nE, A FS ALl FHF RELS EA gho)| B A
(minir version) o 7] 71 521 5} oF T T},

A ol th gk o oF-2 3§ FH F (heap-allocated types), Tz B A @ & (heap types), AT ©]+= IFo] %] class
$oz agn Fea0 AHS FAl YTk

PyType_Spec R AE N1 PyType_FromSpecWithBases () & T <&3d Yt}

12.4 S22} AA| 2 A

PyNumberMethods
ol A AAt A 2 EES FHSE Ul AgstE drol iR 2UHE EsUSh A e
FAL 22T AN Aste AR o] 5] 7 AR R YT

227 Aol e 2y

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;
binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;

(TH& SToTAT ol A1)
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(o] A sl o] A A M A%)

inquiry nb

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

void

binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc

unaryfunc nb_absolute;
_bool;
unaryfunc nb_invert;

nb_lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;
*nb_reserved;
unaryfunc nb_float;

nb_inplace_add;
nb_inplace_subtract;
nb_inplace_multiply;
nb_inplace_remainder;

ternaryfunc nb_inplace_power;

nb_inplace_lshift;
nb_inplace_rshift;
nb_inplace_and;
nb_inplace_xor;
nb_inplace_or;

nb_floor_divide;
nb_true_divide;
nb_inplace_floor_divide;
nb_inplace_true_divide;

unaryfunc nb_index;

nb_matrix_multiply;
nb_inplace_matrix_multiply;

} PyNumberMethods;

Fa: oFH A T BE ALY FE Eelstal, s M-S PN T UTH(HE
51 AAh 5 Shibs Aol 3o AA~EAPYTh. Foi3 g A4atztol tisl A4to] Hojs x) okom,
o] 33} 413} ¥+ Py_NotImplementedE WHEHs| of3tn], ThE o 2] 7} A 31 ™ NULL-S HPE}EPJ—

9 E ’%%ﬂoﬁok?}ﬁi}-

Fx

ofl A

: nb_reserved &= A}

SERIEE

NULLo] o] of gt} o] A oll+= nb_longgtal 30w, I}o] % 3.0.1

=

binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .

binaryfunc PyNumberMethods .

nb_add
nb_subtract
nb_multiply
nb_remainder

nb_divmod

ternaryfunc PyNumberMethods . nb_power

unaryfunc PyNumberMethods .nb_negative

124, A AA| F2A
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unaryfunc PyNumberMethods .
unaryfunc PyNumberMethods .

nb_positive
nb_absolute

inquiry PyNumberMethods .nb_bool

unaryfunc PyNumberMethods .

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

unaryfunc PyNumberMethods .

nb_invert
.nb_lshift
.nb_rshift
.nb_and
.nb_xor
.nb_or

nb_int

void *PyNumberMethods .nb_reserved

unaryfunc PyNumberMethods .

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

nb_float
.nb_inplace_add
.nb_inplace_subtract
.nb_inplace_multiply

.nb_inplace_remainder

ternaryfunc PyNumberMethods .nb_inplace_power

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

unaryfunc PyNumberMethods .

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

.nb_inplace_1lshift
.nb_inplace_rshift
.nb_inplace_and
.nb_inplace_xor
.nb_inplace_or
.nb_floor_divide
.nb_true_divide
.nb_inplace_floor_divide
.nb_inplace_true_divide
nb_index
.nb_matrix_multiply

.nb_inplace_matrix_multiply

228
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12.5 v g A 24

PyMappingMethods
o] FAE AR Y TR e R FAGE o AL Bl o3
W7} gk

lenfunc PyMappingMethods.mp_length
o] 4 PyMapping Size () ®F PyObject_Size () oA AMEE M, 22 A HE ZE5Uth AA
dol7 Bolwo] 9A ko of 2E S NULLE AR T 5 A5 T

bl

AEE E5Uth Al 79

binaryfunc PyMappingMethods .mp_subscript

o] 3+ = PyObject_GetItem ()3  PySequence_GetSlice ()ol A AF € 5 o,
PyObject_GetItem) I 22 MBe FHFUY. PyMapping Check () @57 18 W&ha} e
9, o]l £X S A oFgUth 238 A oWl NULLYE YT

objobjargproc PyMappingMethods .mp_ass_subscript
°of F= PyObject_SetItem(), PyObject_Delltem(), PyObject_SetSlice() %
PyObject_DelSlice () ol A A& Yt} PyObject SetItem () Z& AW ZtA 0 vE
WiiE AR BEE AT 45 ALtk of ol NuLelW, AAL BB A7 A S

A skA] kT

12.6 A|EA AR FZA

PySequenceMethods
ol A AN AN DL ZREFE TSl AHSShe Tell o

ol
Fl
ro,
M,
it
i’
ol
<
i)

lenfunc PySequenceMethods.sq_length
o] 4= pysSequence_Size ()& PyObject_Size ()oA A gE W, Z2& AW & Z+5 Yt} =3
sq_itemd} sq ass_itemEFS T3 24 AdAE X5t o AFR

binaryfunc PySequenceMethods .sq_concat
o] §t= PySequence_Concat () oM AMSH ™ 22 AW < 25Utk nb_add %< &3 XA
‘ﬂ*é} é AlEUJ =, + AR A = AREH U T

ol
<
£

ssizeargfunc PySequenceMethods . sq_repeat
o] 4= PySequence Repeat () oA AFgE W 28 WS Zr5UTh nb_multiply €32 59|
A FAL AES T, * AR N E AHEF U Th

ssizear, fﬁmc PySequenceMethods sq_item
o] &4 PySequence GetItem() Oﬂ A ALY 28 S 25Utk mp _subscript &
3* EoH AEA~3TE /‘4 (subscription) & A] = 38F &, PyObject_GetItem()NA = A& U th
PySequence_Check () @57} 1€ W8t ¥, o] £ A okdyth 2182 2 oW NULLY 4

A5t

=9 dE A v 2ol AP Ut sq_length X AHAH, o] & &t A AX ol &
AREBEo] sq_itemo] AEE = Fo| JHAE AT UTE sg_lengthZFNULLO|HE, ¥ 2 O 2

ol dgg Ut

ssizeobjarg, pmc PySequenceMethods sq_ass_item
] St = PySequence_SetItem() oA AFRE M 22 AHE Zr5 YT mp_ass_subscript &
22 53] = A A E AT T, pyobject SetIltem ()3} PyObject Delltem() A%
RER UL A7} BE | AL A UeA SO o] SES NULLE WA E 4 A5k

objobjproc PySequenceMethods.sq_contains

o] & PySequence _Contains () oA AMGE o Jom 22 AW 25U o] £XS NULLE
9A € 5 A5 Uth oluf PySequence_Contains () £ X3k A& 2 w714 A| A2 & T3]
A Sk Tt}

L= H
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binaryfunc PySequenceMethods.sq_inplace_concat
°] IEaR PySequence InPlaceConcat () A AFgE ] 28 A3&
ARAE £ 1AL WRN O} Gtk o] SRL NULLE oA
PySequence_InPlaceConcat () 2 PySequence_ Concat () 22 EM FA YT} nb_inplace add
ExS S A AR QS AET S, S Y +=0llA /\}*‘1%‘4‘:}-

ssizeargfunc PySequenceMethods .sq_inplace_repeat

o] &4+ PySequence_InPlaceRepeat ()OI A At&H ™ Z& A¥WE Z5Uth A W
A S ANAE 2T 1AL NBHok FUTL o LR NUILE BA = 5 Qo
H, o] uwl PySequence_ InPlaceRepeat() + PySequence Repeat ()2 Z W ZH 4 t}
nb_inplace_multiply €32 B3] <A Al Ag] FAL A= &, =82 g9 =X % A&
H Ut
— - '_1 -

12.7 W3] 24 72

PyBufferProcs
o] TzA= W 2 EZ FQ3 %P—?OH gt 28 E g5yt T2 EF-2 A|F A (exporter) 7]
A7 R vl o] Bl & 4n 2t AR o =& ote S A FUh

getbufferproc PyBuf ferProcs .bf_getbuffer
o B8] AHe the3} 2ok
int (PyObject *exporter, Py_buffer *view, int flags);
views 2 -F-7] 13l exporterol] T3t flagsoll A8 A 27 A Fth £IE (3) & A &5, o] g0

AL The B S whmA) Al of gt

() 842 359+ 94 #AFUTh 197 $O W, PyExe Butfermrror® WA YT
view->0bjE NULLE A A3t -1& ¥F3Hsh] D}-

(2) 239 2= AsJth
(3) WEW7] SI5ol o & i F 7B & S7H - Y th
(4) view->0bjE exporter® A7l view->0bjE F7HAI YT
(5) 0% W3t
exporter 7k W 3 FF k9] A|Qleo|th Eglo] dF oW, 7 712 22 AAE AT AssUTh:
o

« A W EW ) Bl 74 A2 Al A AR &2 8] view->objE AL
Tz A4 Uh

e FPAA: W3 2o ERY 2E AAZ FYAMAF UL o7, view->objE ZFE A A
sk A 22 F27F g UTh

viewo] 708 == AM w5 LA dHE o] glow, Al F A7 58 & ol & HHl oF k= o 2

Aldwls 24 73 dssdth

by burfer FEANA AL RE WR AL ABANA 430 dE 2627t glol D 7R &
FafoF Ut} format, shape, strides, suboffsets W internald 28|} A= 7] ALY

Ut

PyBuffer FillInfo()E=RE QA $3& 2ul=7 AgstdA dstulolEE HHE A =2
5 =S ATEY

rIo

PyObject_GetBuffer ()& ©] &5 ZAE 202 & QAEFH o]~ YT

releasebufferproc PyBufferProcs .bf_releasebuffer

o] o) N e the st 2EUTh
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void (PyObject *exporter, Py_buffer *view);
W ZY A 23 AUk AdS AT BVt oW, pyBufferProcs.
bf releasebuffert NULLY & QlgUth 13X o, o] o 2F 72 =3 22 A
94 gAE 2P T
() WEWZ] Sigol gk 7 AL EHE YT
(2) 7FE 7 0ol 9, views} FAE R E W2 & AUt
ABAE WEN internal BEE GBIl W) S4 AN F Ao Stk o] B=+ WA A
QFIL 78 o] HFE A B, An] 2He Ae) W3] AR S view AT AT S YU Th
o] &= pyBuffer Release ()N A0 2 43 B E view->0biE At ZHAA] 7] A] ¢Folof
dUtt (o] AAE F=x <2 F= ol +&FUh.
PyBuffer Release ()& °| 715 Z#e £ A& A F o]~ YTt
12.8 v]57] AA 24
B A 3.50]] &7},
PyAsyncMethods
o] THAL of9lo 5 2ek v 5] o el ol H ANE FANE W DL Grol NG ZAHE FH
U,
T2A Aol = 2s Ut
typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;
unaryfunc PyAsyncMethods . am_await
o] #5o ABL ke 2
PyObject *am_await (PyObject *self);
wekE AR = olE ol Bl ook FUt 5, pyTter Check ()& WHekd A A ol thsf 15 vb&dsf of &
g,
A7) 7} o9l o] E] Zo] ohJ W o] £RL NULLE AR T 4 Y&
unaryfunc PyAsyncMethods .am_aiter
o gel WL gt 2E Y
PyObject *am_aiter (PyObject *self);
Must return an asynchronous iterator object. See __anext___ () for details.
X2 NULLE A4 E 5 s Uth

A7 W57 olEjelo] d ZREES FASA o of

unaryfunc PyAsyncMethods .am_anext
o] gl AL oI 25
231

PyObject *am_anext (PyObject *self);
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olfll ol el & AAE W oF Utk AT Y82 __anext_ () & FRIAAIL. o] X2 NULL
z 4449 5 9lsyrh

12.9 &5 g typedef

PyObject * (*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)
o] &9 BEXL2 v Ee 27|FoA HEe dFS Felets AdUnh Axd o AEsE 4o,
A-eA FE= I, 002 27|35 A9 ob_refent+ 12 A H I ob_type2 3 AAE A4
2] B0 et £AEE WH&sloF Utk B tp_itemsizeZ}00] ob W, AR ob_size
A =pitemsZ2 2713 H 1 dFH w2 e E59 Zol=tp_basicsize + nitems*tp_itemsize
o oF &f=t], sizeof (void*) o] v+ & A2 &1 FHojof Futh; TH A W nitems7} A& A
dom 52| doj& tp basicsize o oF g

ol e tE s 73S £ EA ool Fguth FUt R E FE S gyth 1A

tp_newol 9|3} 4= of of Ttk

void (*destructor) (PyObject *)

flo

void (*freefunc) (void *)
tp_frees FZIHA A L.

PyObject * (*newfunc) (PyObject *, PyObject *, PyObject *)
tp_news FZRIHA L.

int (*initproc) (PyObject *, PyObject *, PyObject *)
tp_initE FZRIAIA L.

PyObject * (*reprfunc) (PyObject *)
tp_repr< FZIAIA L.

PyObject * (*getattrfunc) (PyObject *self, char *attr)
AR BHE o= HE G WEFULh

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
A0l g E A ERRE 2 AT U o ECFHES AHA|5H ¥ value A7 NULLE AR H YT

PyObject * (*getattrofunc) (PyObject *self, PyObject *attr)
AA S B o Eel = ke MBI Th
tp_getattros ZZIIHNAI L.

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
A o] B ol ETRHE ghe 2% o E2|REE AHA| 512 ¥ value IA7FNULLE A A H Ut

tp_setattros FTZRIIAA L.

PyObject * (*descrgetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrgetS XA L.

int (*descrsetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrset& XA A L.

Py_hash_t (*hashfunc) (PyObject *)
tp_hashE ZAZR3AAA L.

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompares FZ I A L.

PyObject * (*getiterfunc) (PyObject *)
tp_iterE FRIAA L.
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PyObject * (*iternextfunc) (PyObject *)
tp_iternextE ZAZRIIAIAL

Py_ssize_t (*1enfunc) (PyObject *)

int (*getbufferproc) (PyObject *, Py_buffer *, int)

void (*releasebufferproc) (PyObject *, Py_buffer *
PyObject * (*unaryfunc) (PyObject *)

PyObject * (*binaryfunc) (PyObject *, PyObject *)

PyObject * (*ternaryfunc) (PyObject *, PyObject *, PyObject *)
PyObject * (*ssizeargfunc) (PyObject *, Py_ssize_t)

int (*ssizeobjargproc) (PyObject *, Py_ssize_t)

int (*objobjproc) (PyObject *, PyObject *)

int (*objobjargproc) (PyObject *, PyObject *, PyObject *)

12.10 o

-4 st ol JUth o 7)ol = o Eo] vhd 5 e GRHA QA AR o] =3 Y th
AHE HolE Utk g B2 oA, A8 AW A Z}%/ﬂ% defining-new-types £} new-types-

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_new = myobj_new,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,
bi
o A 27)84AHE A8 ohe o d T E (53] CPython = o] A0 M) F 2 £ % Y5 th

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)

"mymod.MyObject", /* tp_name */

sizeof (MyObject), /* tp_basicsize */

0, /* tp_itemsize */
(destructor)myobj_dealloc, /* tp_dealloc */

0, /* tp_vectorcall_offset */
0, /* tp_getattr */

0, /* tp_setattr */

0, /* tp_as_async */

(r

eprfunc)myobij_repr, /* tp_repr */

(F= ol ATl A%

12.10. o 233




The Python/C API, & x| #] A 3.9.16

(o1 A S o] A A Al

~ N~ 0~

~

~ N~ 0~ N

O O O O O O o o o o
~

~

PyDoc_STR("My objects"),

N~ SN S SN N~ O~

~

N S N S~~~

~

O O O O O O O OO O oo oo oo
~

r
myobj_new,

bi

/*
/*
/*
/*
/*
/x—
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

tp_as_number */
tp_as_sequence */
tp_as_mapping */
tp_hash */
tp_call */

tp_str */
tp_getattro */
tp_setattro */
tp_as_buffer */
tp_flags */
tp_doc */
tp_traverse */
tp_clear */
tp_richcompare */
tp_weaklistoffset
tp_iter */
tp_iternext */
tp_methods */
tp_members */
tp_getset */
tp_base */
tp_dict */
tp_descr_get
tp_descr_set
tp_dictoffset
tp_init */
tp_alloc */
tp_new */

*/

*/
*/
*/

ok5)

1=

wY

=,

A8 g B

typedef struct {
PyObject_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;
static PyTypeObject MyObject_Type =
PyVarObject_HEAD_INIT (NULL, O)

{

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),

.tp_weaklistoffset
.tp_dictoffset

offsetof (MyObject,
offsetof (MyObject,

weakreflist),
inst_dict),

.tp_flags = Py_TPFLAGS_DEFAULT Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,
.tp_new = myobj_new,
.tp_traverse = (traverseproc)myobj_traverse,
.tp_clear = (inquiry)myobj_clear,
.tp_alloc = PyType_GenericNew,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,
.tp_hash = (hashfunc)myobj_hash,
.tp_richcompare = PyBaseObject_Type.tp_richcompare,
bi
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1998 222 4 fle st AH FH A (]S 50l B9 AEE

o >,
4r |z
et g

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT (NULL, O)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT,
.tp_new = NULL,
.tp_repr = (reprfunc)myobj_repr,

bi

(274 Bol Q229 13 e A G

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",

bi

(7hd Zo] A" 7Hg hak A4 |

typedef struct {
PyObject_VAR_HEAD
const char *datalll];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

bi

12.11 £3 7in)x] =3 2] ¢

e

A AEo] v 4
479317 9L, 9
Ae Ase 2

“ZH o] AR P A Yo . =
TAE) ofl gk F2 Tk A G sk F-2 7Ha]A] ol sk o™ A A 2l
A" ol gL WwEHH, 3§ AAY tp rlags BEJ} Py TPFLAGS HAVE_GCE E &3] oF 3t
tp_traverse Ag7] +HEL AFsoF FUth F A7 7hHOH, tp _clear THE A& oF
itk
Py_TPFLAGS HAVE_GC

ol ZHW L7t AARE F AA = o7 AHA 7 AS EFoF U AYE A oY AAE

%3 322 235 AH A2 B8R 5 5
2
L=
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ZH o) AA 2k 3hal5 Ut
ZH ol A A F 7HA F 3 & E58) o Fu
1. AA9 H|E 8= Pyobject_GC_New () WY} PyObject_GC_NewVar () S AF&3to] S3a) oF g T}
2. o2 AE oy et ZF2E 28 Q= BE D=7 2V8E W, PyObject_GC_Track ()& &
S8l oF it
b 7EA =, AR 9] S| Al A} (deallocator) = ¥ <8k 7 2] 2 &3l oF Futh:
L o2 Ao & Fxdhes BE7FF 83 5 7] Ao, pyObject _GC_UnTrack ()& TE 3l oF gy h
2. AR 8 W B2)= pyobject_GC_Del ()& AHgste] & S| A5 of oF i th

al: Ifatype adds the Py TPFLAGS_HAVE_GC, then it must implement atleasta t p_ t raverse handler
or explicitly use one from its subclass or subclasses.

When calling PyType Ready() or some of the APIs that indirectly call it like
PyType_FromSpecWithBases () or PyType_FromSpec () the interpreter will automatically
populate the tp_flags, tp_traverse and tp_clear fields if the type inherits from a class that
implements the garbage collector protocol and the child class does not include the Py TPFLAGS_HAVE_GC
flag.

TYPE* PyObject_GC_New (TYPE, PyTypeObject *type)
PyObject_New ()&t FAVSIA GY, Py TPFLAGS_HAVE_GC E 174 E ZAH oY AAE A3 2.
TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar ()2 FAVSA By, Py TPFLAGS HAVE _GC Z# 27} AAH AdH oy AAE 9
IR
TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
PyObject_NewVar () ol & @H AR 27]& AR YT 2717 2 H AR A9 8H4E NULL

2 WEFUT opts oFA #3717 F A 844 Shoto FU o
void PyObject_GC_Track (PyObject *op)

TR 717k A8k AH ol | AA Rl AA opE F7HEUTE SR 7= ol 7] A o2 Al gkl AeE
+9ene FATE FA AN FENF FUD. ot raverse 2717 BASE T E BE A
FENAE SEoF Gt HEF YA BRE A

int PyObject_IS_GC (PyObject *obyj)
AH 7 AR $A7] ZRESS TAFE00] ohd e MEFI, THA oW 0L NFF Yk
o) 47102 NI AulA 27717 AR E 2 AT+ 9HUTh

int PyObject_GC_IsTracked (P) Object *op)
op?l AA B0l GC ZR2EZZ FABIAL op7t A 7R A7) 7F 34 FolW 15 vh&hstal 13 A

o™ 0 vkt
o] 212 F}o] A 4= gc.is_tracked () o 3T Th
W 3.9 =71

int PyObject_GC_IsFinalized (PyObject *op)
opS] AA o] GC LEEFL PABIL 7HiI A 5271717 op& o] v] shol deke] = 01 12 WEHsta
27 ghow 0 WEF

o] AL mlo] M 4 ge.is_finalized () o S FEY ot
7 3.90] 71,
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void PyObject_GC_Del (void *op)
PyObject_GC New() Y PyObject GC_NewVar () S AFg3te] AR o TH v 22| & 3 A g o)

void PyObject_GC_UnTrack (void *op)
FRA77F FA sk AE oY AR Jel A op BAE AAZYUTE PyObject _GC_Track ()& ©] A4
of thafl thA] E&3te] 4 AR ol thAl 2718 5= ol Fo st Al 2. s A AH(tp_dealloc
A8l 7)) & tp_traverse A g 7| A Abgsh= BEZF F 235 7] Aol AA ) o] F4-E S =3
oF ghuth

B A 3804 MA: _PyObject_GC_TRACK () ¥} _PyObject_GC_UNTRACK () WlZ 2= Z-8& C APl A]

A A 9% Lk,
tp_traverse A7 TheH 2E Yol B4 v W4 B wolE YT

int (*visitproc) (PyObject *object, void *arg)
tp_traverse A g 7]d] AEE = WEA}L 2] &, o] Sh= A= AR 5 object 2, tp_traverse
A 71e] Al A w7} HeE arge TEH o] oF FUth vtold Foj= w3 7 A FHAE F A
el o] BEA 5 AR FUTH AR AT AR Y] R S Ao E B e+ s Uth

tp_traverse A2 7% th & ol olof Ftk:

int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
Aso] AR o] G4 T4 Th T AL selfo] 47 2 2 AR o chol visit F4E T E ok 51,
visitol o 3t i) W 23E AA e A 2] 712 AEH arg g Ut visit 34 NULL object Q12F2
238 ok T visii7h 00] obd @& WY 1 gro] % 4] ukaks o of Tk,

tp_traverse A7) A4S Hessl7] 98, py_visiT() WA A AR UL o] MlAR B AL,

tp_traverse AL AR o] F-& A 23] visit 9 arg® A A3 oF Pt

void Py_VISIT (PyObject *0)
o7k NULLo] o}, 0 & arg QAR visit WS TEF YT visit7} 00] obd gh-& Wk, 12
Mg o) o] W22 8 AFS SR, tp traverse 21277} the Zob A U T

o

static int
my_traverse (Noddy *self, visitproc visit, woid *arg)
{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return 0;

}

tp_clear A8 71+ inquiry § ol AY AA 7} & o] NULL o] o] ofF Fh T}

int (*inquiry) (PyObject *self')
Bz cd2 B4R > U 2
ol MMEE o & ot glsyth o HlA
3 o

o A =S EEF L)
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API2} ABI B A 2 o] 7]

PY_VERSION_HEX+ ©@d A2 AFH Jjo] A v d HEdUch
0

o & S0] PY_VERSION_HEX7} 0x030401a22 AAEH W, 7|2 WA AR L o} 22 vwa oz U E
AR A et Zde 4 sy oh

bko] | W] E (7] oY | &
E <= A
1 1-8 PY MAJOR_VERSION (3.4.1a29] 3)
2 9-16 PY_MINOR_VERSION (3.4.1a29] 4)
3 17-24 PY_MICRO_VERSION (3.4.1a2%] 1)
4 25-28 PY RELEASE_LEVEL (¥} 0xA, H| E}= 0xB, Bl T H = 0xC, F
F2 0xF). o] oo X+ Lgatg Yt
29-32 PY_RELEASE_SERIAL(3.4.1a29 2,3 < ujZ=0)

wetA 3.4.1a2= 1634 ¥4 0x030401a2Yg Yt}
RE F0]A vl 32 = Include/patchlevel.hol] A 2] Ut}
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APPENDIX A

o4
>>> 1319 4] )8 stol W mExE. AHzel oA P Oor AP + it L oA A5 2 5
91Utk
e 2 AEL el 2

* Ellipsis LH S AF,

2to3 :4- ]5“4 ZXE’_‘:E 34- ] X ZEZ W3lslE 3 A =3}
o

2103 = % &E a}o] H Emoﬂ/ﬂ lib2to3 2 AlZE UL EH Ao g A3 ¢ = 2T HEE Tools/
scripts/2to3 & A& Ut} 2to3-reference S H A Q.

abstract base class (34 Ho] & Fe|2) FAH o)A~ FEAEhasattr () Z2 T2 HAIAYE9] 5446]-741/]—
B HA ZEE (& 0, A MM E) A, AEHA o] A E HY st HS AT T o =N o Elo]
= B3t ABCE= 7 Al B %\“ﬂ’\i T st=dl, FHEE ASHA o t'I‘/‘LAisinst<‘:mce 0
2} issubclass () o o3l ZAE 5 Y= FHAE YU abe BE ABAE HA Q. sho| o=
2 YA ABC ol et =d th2d 22 AE o] 5 Yt} A8 F X (collections.abe E’_‘%‘ﬂ]/ﬂ),
=<2} (numbers E’_‘Eoﬂf\‘]) 2ETY (10 ZEYA]), 9T E 329 21 (importlib.abc BEEA]).
abc BES AMSSIA] A2 RHY] ABCE BHE 5 Y th

annotation (o] =H|o]A) TF wel & SIE 2 AMEHE Wy, FH2AEIYHE T+ T i AHs
Wk 7k A A9 glo] B Yyt

Ao W) o o] 42 AW Azl AAAE 5 GAT A WA, Tl 54 2 G oo
AL A7 2E, Zd 2, 49 _ annotations_  EF oJEZHEN AAFAF Ut}
o] 715-& A et M4 o] H o] A, T4 ol E] o] 4, PEP 484, PEP 5262 F2 314

o 719 = AR} (keyword argument): T4 S& W] A H 27} GFof] B2 A} (o] & £, name=) & **
£ ol B AR AGE = AR} oAl E 50, b3 22 complex () E&04 3345 &
RF 7195 AR YT
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o A X] Q1 A} (positional argument): 7] = 21 d AAE A A AAE2 ?_]Z]'% o gl e
A olEle 2 o goll * & Eo] A2+ dFUth & &, A 2L TS/ 3 %5 =
= 9% Axd o,

complex (3, 5)
complex (* (3, 5))

QA 4 el o] o] F B2 Ao WMol thd P th o tHedol 485 & 7 Sl AL
EMML%%ﬁ&iﬂﬁﬁﬁﬁﬂﬂﬂﬂiM£%¢-%ﬂﬁ%?ﬂﬂﬁﬂﬂﬂ%?ﬂﬂ%%qw

o1z el w7l il F5 I FAQ A& RS wi M= 2] Apo] 9} PEP 362% H A 2.

asynchronous context manager (W] %57] A& A€ #A2|2}) _ aenter_ () & __aexit_ () HIAEZE A9
3O 2 M async with oA H ]% A& Aolsl= AA. PEP 4922 = Y= Sls5 14‘_/}-
asynchronous generator (8] 7] Al g o|€]) v]5 7] A& o] o]E & o8 & 85+ T async def

EAYHE=IFZH T HH Hol=t,async for FEVIAIRL T T A= dHY FES UEE=vield
wA4e FaeTre Hol e

HE W57 AU olE §48 72l 7| AT, o Euol A v)% 7] A el ol E olEj#l o8 & 7elx]
Utk ol £ o vl 7l WEeA e A9, SAT R0 5 AN BEFS QY Th

B]% 7] AlF @ o)y &4+ await EAAT, asyne for 3} asyne with & 288 4 54}
asynchronous generator iterator (B]% 7] AU & o] €] o]e]&|o]€]) v]5 7] Ay o g 71 vt A A,

B8] e elo)E Al _anext__() & FESW AslolelE AN E EAFIL, ol AL ThEvield
FHA] 742 vl 5 7] AV d ol B g4 vt s AT

Zyieldt AAHOE HPE U, 1 9A (A MLER 7] FAuy-BES TFsH) A3
)

JHE 719 H]Eﬂ Ae ol e olE & o] E] 7} __anext__ () 7k B8 F& E 3] of 9l o H
EZ AQMEE, gt 2oz Bt} PEP 4928} PEP 5255 H A Q.

asynchronous iterable (W] 5 7] o|E] 2] &) async for oA AF2E 4 A= AA. _ aiter_ () WA EE
H|5 7] olHdl o8 & =& f oF Futh PEP 492 2 =95 Q5T

asynchronous iterator (W] 5 7] o]e]g|o]¥]) __aiter_ () & _ _anext_ () HIANEE F = AA.
__anext__ =09 olEHE AA S =& F o} i,h/]r/]— async for+ StopAsyncIteration o &7}
U wf7-A] v F 7] olE#EolE el __anext_ () WAEZF EEHFE odlolHES Stk PEP

49282 =45 A5tk

attribute (=2 HE) FE AL B 5 o] F o= F2 & AAG AR gk o8 Eof, AA 07} ol =
YRE aE 7HAH, 00X ¥ F2F Yth

awaitable (o] glo]E]E) await T H o] AFR T = = AA. ZFE o] __await_ () WIAEE 7}A
A7} D 4 94Ut PEP 4925 B A Q.

BDFL #}H] -8 £ Al =] %} (Benevolent Dictator For Life), & Guido van Rossum, 3} o] %1 2] A A},

binary file (s}olvi2] b)) 1o =915 A € 93 % 5 i 52 4], vpolie) skl of i wholv]
2 BE ("rb', 'wb' ¥ 'rb+') 2 €d 5}Y, sys.stdin.buffer, sys.stdout .buffer, io.
BytesIO 2 gzip.GzipFile & A2~EHAE & 4+ A5 YT}

str AAE AT 2 5 9 9 Ao Bal A B 5 E Fae L.

bytes-like object (W} EGF AA)) M3 22 EF & AL C-<5 W E I~
i E2 EE011 bytes, bytearray, array.a
JEGF AHNEL vho] 2 o HE thRt ol g /1A A4S A18E 4
S A, AAL B3 A4 2 Aol dHUTh
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52 w01y HlolEl 7 /hE A Y R} 9k o] d Aol AWAE BF Y227 vl
= AA7e E?ﬂ?{}qq— 71 ¥ H AA 9 d|2=bytearray &bytearray & memoryview

LT AArE 2 vtely g ol B 7 B AR (“¢) 7] A& Hiel ELF AA) ol A BEH =S
THUL o] A5 A= bytesbytes AA| S memoryview 7} F YT

bytecode (H}°o] E F &) E]-O]’%‘j AA FEE HOlE FEE Al E =], CPython QE Z g Ef oA I}o]
Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o
o @i A g Yt (&2 A vlol E FEZ O QAT S 5T 5 d5UTh. o “27} Ao)” = 7
HFo|E F = o o &-3h= 71 A& A sk 71 71 ol A A E Tt BT Blo]E I E = AR TOE
sto] A 74t 71 Al A ZHEE Ao ' 7t etA =, sho] A ul £ Zhol| Qb A o] A & gtk Aol ] El of
o
HlolE I & o] 59 552 dis EE AWA o vt

callback (Z9) AAE AEE = v o A Ho|A A2 A B FH T

dass (Ze|2) AHSA ZY AAES WHE7] A 3. F2 A= RE o dadrE gt
AASE= HAE 5L =33t}
N

class variable (F&] 2 W) Ze2cA AYH 1 ;A 5 (5, 29 A" 20 X7} of] g} o Mgt
TAH = M,

coercion (Z.o]A) Z& 3o F =}
o

° Sk qlgto] dojuis B9k B We) ArEAE E BoR B
NA oz M 4. 5

A 2 WeFUh kA, 3+4.5 oA,
7 QA ThE @ ol 3L (B int, ThE oa Aol 22 9oz Askaof gt
224 950W TypeError® Aok Tol 4 flolt, THE T YEZAE Lz 1e)u 7} 2L
Poz FFasFolof FUh ol & Sof, 2:F 3+4.5 3= Al £

5 +4.5.
complex number (% 45 )< 8 415 A |, BE A7t A5 R 350 GOz FHYY
Hos g A5l S A (1o AFDE FU A, $F FAAAL A2, FAAAL 52
o FA BPES AL a5 R AAFGUTH ASEE ) AUAES EolA
o], 3+13. math BES H4% W0 BL W, cnath® A§FL Tk B ase
+27 715 QU ARETT 2714 ZR0, Ag] S48 ZASE Fwc

Lilx}) __enter__ () i}_exit_o HAEE ZYTFoZM with oA B

>
)
o
ot
T
O
fnj

L
:;
j‘:_l‘
o

[/
oo N, N °
flo o ok

contex

-~
g
o
=
S
g
@
=

) A o TS 0 A 1 W ol A8 e el

Ut e =28 A sl W R, A4

£7} 908 5 glow AYAE Wae] # S5 e A4 WE 7 HaTolA
ontextvars— ZAZ3AA L.

context variable (31 €l

99 e de e

ol
v
=
aJ
T
[>
[m
29
>
i
offt
f:'l—""
o
i
1o

i) 1rn
L
Jm -l> rE

O - N
do e WY

210 g oy 12
L T

2= (C-contiguous)©) A} £ E 2 A< (Fortran contiguous)Q o] A< o] 8k1
01““—0]“‘“1 ZEH ALY dAA mj Dol A, FEE2 A2l AHTH
AE 2] EAHE v B ] of v x| = of oF Tt thA}d C-A % vl Dol A,
W e 20 52 UET ) oA % A 2ol 4w MU AW, EEW A4
A 3 b7 whe Wb o,
coroutine (L F¥l) I FH-2 A HEE 9 °‘HP§‘r-‘4 fﬂEH‘?JHE} ANBFEL S A QoA sl ohE
Z]Z“ﬂ/ﬂ gEFUch ZFEL2 A8 b AfoA I Ydeta, d=sta, AT 5 dsUth o] A5
async def 2o g 71T ﬂéql’/} PEP 4925 Ekﬂ,u_

rlr
o G

o ARt}

AL, 0014 A1

‘
-

,4
_(?L
rr
r4>

b ol g

[o}

12
‘Z J}E

iy
22

o

f

2

=
coroutine function (Z.5-€l 3t42) FFEl AAE SHF =34, ZFE 4L
1, await & async forQtasync with 7|HEE £33 4= Q5T o] A 5L PEP 492 o 2] 3]

=g sk

CPython 3}o]% =& 72

el old], python.orgol] A B} £ Yt} o] &L Jython o]}
IronPython ¥} 22 T} & 7

=y 7} & wf 8o “CPython” ©] 7\}%5‘ Ytk
T ¥, B5 @wrapper wH S AHE T T Wgtor A8
Huyrth Eﬂ:’fﬂ o]Ele] &3} o= classmethod () 3 staticmethod () YU th
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s ole B wA Al BHY BYUTh TS F F5 A E v oz FSFIh

def f (arqg):

f = staticmethod (f)

@staticmethod

def f (arqg):

22Nl 2ol = A A vE & 2k 2 Q)Y Th vl Z g o] Bl of] T §F B ARA S W82 T B 9
o} e o o AdBPAE HH FHuYth

descriptor (CJ A3 HE]) WA= _ _get_ () oJY__set_ () o]Y__delete_ ()& AHo3t= A A. 9
2 EFREZIYU2AIHE Y w, 01 ﬂﬂezﬂ%_ga‘g@g@z}%g 0107:31/]"/]' BE, absE A
O, 2270k AR S o) AL, ag] 2ol s © AU 2ol 4 b Bh o £ Rel 7l AAE Rt ST
b E A AU B2 Y A S S 2 22T S el5 s e el o
st 242 olafi o] 4l 3, WA E, ZEHE, FHAHAE, 2B EH WA E, 75 S FX
Y B2 759 7128 ol Fa Q7 dE Y YT

U223 HE 9 WA =S of gt A 3F &2 descriptors W T] 23 H E] AR oF A of] U3 Y Th

dictionary (94 2]) 999 71& Lol &A1 71+ AF wi & (associative array). 7]+ __hash_ () £
_eq__ () HANEE ZE B AA7E 5 dsuth BolA Al g 5 h

dictionary comprehension (€ AU 2] A3 A) o|Eg]Eo) J= 24 AU LEE A s 274 g2
gy E ‘ﬂ—ﬁ-‘d}“ VA3 ¥, results = {n: n ** 2 for n in range(lO } Zkn **
20 1339 7] n& 3= gAY 2 E A E U th comprehensions = X3 A] L.

d1ct10naryv1ew (‘:4/\:]1:]1"/]—.‘% ) dict.keys (), dict.values (), dict.items () HAE7} B8 F+= A A
< 944 e feta FEUh o) A2 9AY e FEE g 54 A §& AlFst=d, 9A
Qel7l WAE o, 37k o WahE W AT EAUT G4 HE BAD AER o
list (dictview) & A28 U th dict-viewsE B AL

docstring (F2E¥) =, ?J—’F, 2o A A 2l Yehe A4 B HE. A ETHAYE
rq]%-‘%/\];]x]u}, Aopde ol o5 AAFH o] R UL, T, BEY __doc OEIHER 4

FUth AER2AAL 53 AT 5 UOBE, AN AYAE A FHAL FLEAUTH

duck-typing (%] B}o]3) 202 AH |25 7Hl =4 ddstet] AA 2 §2 HA e 22y 28
4 Al DEd] A=Y A ERREZL ZEHAY AR UTHC AT Kol 22|43 A
W e LPh”) 543 Al AEsoj~E FxFoem, T A =L F A A A
sadomn gAdE AN £ g5yt | Bol Y2 type () it isinstance () S ARSI
£ 9k (ﬂxl“&, g gto]sgo] A loj 2~ Self s 2 BHad 5 Qlgoll frelsl o duth) thalel,

—

hasattr () AANW EAFP =2 a8 &1t}
EAFP 352X t}= &4 S 31 7] 7} 4 t} (Easier to ask for forgiveness than permission). ©] £3] & 4= 9l = 3} o]
/Vﬂ iT;] /\E]'E]E,‘%H]' 7]14—01 E] E-/] ZZHE 7].7(-10".5_7_ 17]_;(-101153111] (#]94%1]_{_:'\_ D]— O]

2830 wWhE AE YL B2 tryQlexcept B EAZ EAX AP YL o] HlaZY %Cg]. Fax-1 R
W2 Adojoll A 2k AFR-H = LBYL ~BFd 3} th vl g Y T

expression (2@ 4)) oJW gro g Fafd 5 = AU 27 vt 2E 2d58d, 2d4L2 gHE, o F,
AEZRE AN, AL B ER 22 3 EHFE R 4SS Fot S8 AUtk b B2
Aolet Eﬁiﬁﬁi, RE o] FAEE AR AL obdUTh whileAH, FHA & AME T
RE T EC] %1%‘4‘4- o Q) =3 F oL, x4 o] obd YTt

extension module (23 2 E) C U C++Z ZAH ZE ], vlo] M2 C APIE AHE8| A 4 o]} AFg-2} 7

=9 A% 283 T

f-string (f-E24) '£' U P & o] A EAY e HEES F8] - AG olgha L2, 20 EA Y
2812 o Zure] ) PEP498 BAS.
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file object (3} AAl) &5 2100 B3 52 A YA API(read ) hrite ) FEMASE & =
A, BE )8 Wl wel, 92 AAL AA O ol 5 Lol & AT A FA A (A2
Sol, BF 428, A-W = w3, 27, sholz, 55) o th3 AN 2E FAL S A&k 3 A

= A F AA (file-like objects)} 2~E 2 (streams) ©]| 2Bt = & H L Th

AAZE A RF Y AAS o) AUtk 2 (raw) vl U 2] 52, 9 3 E (buffered) wo] v 2] 59,
g 59 o5 B2t do mEelA AU s ANE BmE A P
open () 48 & AU

file-like object (3} 7 2 A) v} 24| o] v] 53 T
finder (3}1t]) dXEF RES A =] & 2o A =3H= AA.

o] 33. o)|T 8 T 2579 37 Y5 U T sys.meta_path 9 A AFR M= v EF A & 3ol T
2} sys .path_hooks .\Jr A AFLBl= A2 ol E g kol

) 24 3k U8 PEP 302, PEP 420, PEP 451 o U-& U]tk

floor division (4= U A) 713 71712 A4 2 YEstE 488 U, A4 A d4xt= // th o2
sol, ®Aq4 11 // 4 g2t AL AT UL 2,758 = 4 Ytk (-11) // 47F-2.75
S WH st -39] Hol fFojsfof @t PEP 2382 A8

function (3+4) T &2} 71] ol & s iy 245 gAY I o] A7t AEE 5 =,
vit] o] Aol A2 £ g5 Uth w7l A 2 v A = &) function A A E B A Q.

function annotation (TE}—’.‘— o] Ho]A) T mj AU 9k Zhe] o] -H o] A
T ojHol L gt o g 3 SlE B AP YT A& £, o] &5+ F /N int AAE who}
= 021 o= 7]@33’—, FAll int ¥ 7S & Ao 2 7 Yt

&

def sum_two_numbers(a: int, b: int) -> int:
return a + b

&4 o] = H o] A B L function Z ol A Ao}
o] 75 A Y3 W4 o] = o] A I} PEP 4845 X314 2.

_ future__ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python. The
__future__ module documents the possible values of feature. By importing this module and evaluating its
variables, you can see when a new feature was first added to the language and when it will (or did) become the
default:

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (7}H] 2] 7)) ©] A} 5 X 9= v 2 8 & vld3st= A A}
53 AT BL 2 Q= 53 R £ A7) E £ 7}
gc BES AHEHA AAT + A%

generator (AUl o]E]) A1z o] €] o] Eleo]E] & BeFE @4 A gAY Mo, YA RS2
MEE yield R84 2 EFAThE Pol BHEUTh o FEL for-FEZE A8 next ) FHE
gkl st Al 5= Syt
BE AV o E 34 %7%471%11,01@—54 ol A= Al el ol B o Bl el o] el 2 Fhel U k. o = 5
om| 7t W &ekA] 2 A= E XA R3S gyt

g

generator iterator (A1 o E] o€l @l o] E]) A1 &l o] E] @47} vhE= A,
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7Zyields AN Ao AP e FTaT, 1 9A9 (A W55 BEES %Y
A% e 71Tk A el ol gl o g alolE 7 AAE W, md oz B Gt (S S0t A=
N Aae 4ok o gy oh.

q.
A% A bR i Aol Hlol $r AW EAL AY HAUTh AYT EAANL SHA FHE A D

HEL WE AT

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (A Y] 8] 3+4) 2 AAS A2 02 FJE O3] £ o8 T2 A" T s 1

oW FHo| ASBAL T an A Lol Zel 25 AU
A= o2 2] 8o]F 23} functools.singledispatch () Bl Z @ o] E]} PEP 443% X A 8.

generic type (A4 2 &) A rype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL Ao olg=zg g & & HAL

global interpreter lock (A< ClE| Z2]E] &) 3 Hol| 2 & 5112 A =7} ufo] M vlolE T = & AYPFEE
8357 )8l CPyon A2 E17F AHEHHE WAUS. (@ict? 2L LB URFES TPak)
AA) B o] ZAH 02 FA A 20l B3] HASHE S ¥HE 0] A CPython 7S B 3HA] BHE U Tk,
JE =z H FAE F 1 A2 JHZYHE v =37 A v+ U4, s Z2 M A 714

A BB B 22 3 g ok

EEE BT ALY T, ot ohy 2
=

To: ]1__ b
HAFUTh =3 V05 & wf = 34 GILS vhgd gy th
E

EZIL)“AFHEY LR —,‘?_—(free threaded)” 1 E] Z 2] B & W& A}k
ste AAY Y2 e o)A X, EF G Z2AA B9 s AsHr sl Wl AUt
o] 45 ol E FHotE AL 7S 4 ERSH el A vxl H]*‘lol O SolZ 2er AR

hash-based pyc (3l A] 7|4t pye) F- 23S FE3}7] H3l D L2 5L o] FHE A Al7to] ofd A& AL
3= vlolE F = 7] A] 5} Y. pyc-invalidation & FFZ 314 2.
hashable (3| A] 7}'5) AA 7 448 1 7“’] tﬂ%]'z] = A ZEE 23 (__hash_ () HIAE7 L3 Th,
o2 A2t ulaE 5 9le ‘ﬂ (_ WA =72 83T, s Al 7}—‘10}3}3’- Yt Zoha va
== Al 7He st AA =9 Al g ‘o 7L°P°F Yt
A 7B AAE 9V E Y 7 J T W E AT 4 QA sk, o] AR TR E] WRF
O 2 A FES AHE-BHY] Wi Y U T
R sto] 2] B WA AAE2 A 7FedUTh (BI2EY 9498 2-2) 7 AH ol V&2
227 ) oh; (52 o]} frozenset 2-2) 2 7B o] 52 159] 8 2 o] 34 7b3 wjut 5 A
7Fe@UTh AFSA Z o S A QA" A AR E2 7R AF 22 A s FU o (A7) AL AlS)
StalE) EF tha ol vlaE 3, siA R id () 2 8 ol g Yth
IDLE 3}o]#-Z 9]3
7]

t 53 7 37 (Integrated Development Environment). IDLE-2 3}-o] # o] 3% & nj] 32 o]
wete = 71229 BR 79 AE = e B4 YUk
immutable (B1) 1449 g= 2= A4, 88 AAl= 24, 249, FEe EFUh oA AR =2 W
42 lsuth A g2 ARt A AAE DsoloF gt WA eb= s Al gkol 9lofof sk
XM T8 TS FUh | =0, 99 7).
import path (Y2 E &) 4= 7" 92l 7 A2 E & RS 37 s At FaE (Ee F 2 dE
2o BE JEE =5 o] F2EY] F52 HF sys.path 2HE FuTh A ¥ A H 3] 7] 2] 9]
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importing (Y EH) & 252} shold T=7} T} RES) Foln ZENA AL 5 YR S A
importer (Y £E]) EES 27| % 513 2= 517]% sk AR; SA0] 51old o2 = ¢ A YUTh
g AEzelH g 21 e, AN ZEZE A 24T} BR4

interpreted (QJE] Z2]E]E) Hlo|E F & AL A 1}
2519 Ao} 7} ope} Bz H AojdUth o] AL WA Ao A AL WEA FIE, £
Hade g ARY 5 Ak SQUth 1 2eade & 488 AAH A= AR, Az
Aot BF AT dolurh e AN G 715 25U U8 E £ wAle

interpreter shutdown (QJE]Z 2] $85) TE et S W& ulf, slo| A A=z E= SESH A 7] I
Yokt BEolLh o e 1A SRS R TEET 2L BE BFH ALES WA H o v
w74 577§ ol @) W 2T Th A8 A B o) 515 AL weakref 2 o] 9l mESo] A9S
AR D 5 etk 2 A7) B AWE T L hFe o] 9 5 W & g, 10 o 25
EAEEC B 753 A & = d7 wE Utk (Est o= ol B REolU AL FAEYUTh
SlHZEEH 289 2 Yo AYE = npain BEONUAFIHENAHFS Z Y= AUt

iterable (o]E]3] ) WHES S HA R 2= 5 Y= AA. olHEHELY 2= LE (1list, str, tuple
Z)ANAA Y5, dict Z2EE A FAAFE, 9L AA &, _iter () YAEAAANEE 7+
St __getitem_ () HIAEE WA Zt BE

[e)

EEECET EREIEN |
JEEEL for 2xo] AEE 5 9T e
A28 5 A5 o HE B AR WGBS iter () of A
SEUD. o] JEHEE 5 AFL B W AXE S #
RESiter() 5287, olHelolE AAE AR e Bat °
22 Al A AHEo R s, 228 £ 59 ol E o] E S [HolE o] & Qe WsE W
olelello]el, Al AL, A o8l £ HAR
iterator (S| El o] E]) tlo]Ele} AE L B AA. o|HA I __next_ () MA=E WEAow
T2 (L WA B4 next () 2 ADoY) 2EHo] i FEES etz SelFUTh o of
o] Hlol B 7} 912 w = thAl StopIteration o9& oAUtk o] Aol A, ol& & o AA =

3 (zip (), map (), *-

)
Ag=, 2 AA ¢ o]E ol H

2
o,

T
filo
>
ofo
ok
2

AR, 0]39 RE  next_ () WAE 2L StopIteration o8& Al &2 7] 7| vk & th
e o Bl & ol HH ol A A& EHFE= __iter_ () WAEE 7HE Z o] 875 7] o], ¢]

Elglo]H & o]E g8 o] 7| % 3t thE o g B 5 S WolE ol 9] oA AHEE & lFUTh
T2 el o W olH o] dg AEshe ZEJULE (list Z-2) AH oY AA= iter ()
g ADS AU for 2ol A28 wulth A o] Bl & o] E] 2 w5 Ut} o] & AL o] e & o] E] o T3l
A aystke] Al sk, Ak o] B g ol ol ARg-E ol m] 23 o]H e olHE S FHAM, Wl AE YA H
H oA w5yt

typeiter of] & ApA & W-8-o] AHY]

s

=]
key function (7] §+52) 7] h4 == Z 8| o] A (collation) S+ A & (sorting) ©] L} Bl & (ordering) o] AF-&=|
FEsHFEZHEYYL & 9, locale.strxfrm() S E2AL SR FAS W= FE 7

whe o A Uk,

o]y g =77t R A5 o] AEA A Ao A AL Fol A F Aol st7] fEl 7] TE welE Ut
o] ZlEo+=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () ¢ A5}

o

e e

7] &8 HeEE dE oy BHel dHUrth o & 9], str.lower () WAEE Aoa 7E gl
AES s 7 FF2 ALE S A5 UT tdH o2, 7] 4+ lambda R A0 E BHE £ 5 Q=
o), o]d AYdYtt: lambda r: (r[0], r[2]). E3h operator BE-Z Al M 7] & AHAE
AlFgUTh: attrgetter (), itemgetter (), methodcaller (). 7] F4E WE T AR 3= B

) 3t o]  Sorting HOW TO & H A 2.
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keyword argument (7] 9] E 21z} 212 & B M 2.

lambda (Feh 527 1) gko] AL bS] 84 o2 P4 o) F gt Ak B4 I F4E W=
= EWHL lambda [parameters]: expression YUYt}

LBYL % 7] Aof X 2} (Look before you leap). ©] T A~ElY L T Eoly 23] & 317] Aof]l HA|FH o2 ALA

BATITh of A EAFP A2 oI 3, B 12 2] 242 5 Y A0k

T 7oA, LBYL § 2 “H7]7et“H 7] 2ol A 202 WA 2 A8 ¢ dsUTh

£9], ZE if key in mapping: return mappinglkey] & FHA} &9, 31X 2 23] A,

2 E7} keyE mapping| A A ASHH A& 5 5t o] o= Fo|YEAFP AW <

o zx s dE & AFYrh

list (2] 25) U3 shol W A9, 1 o] Bol = B8, 4ol o3k A4 271 0(1) o) 7] wlEoll, A4 Bl Ak
(linked list) 5 TH= T}2 9101 2] ¥ Q3 §AHE U o).

list comprehension (2] A& AZ | H) A AL Q45 AR
FE= 72 Y. result =
0] = 0014 255 Abe]of 9=
e AT 5 gFUth AFoH, range (256) o Yt BE 247 Al B

loader (2¢]) 52 ZE3l+= AA. load_module () o]Eh= o] 52 HA=EE
E 9ol 7t 285 Uth AT U L2 PEP 302 &, 4 o]~ Z8 2 &= importlib.abec.Loader
E HAMQ.

magic method (W] 2] WA =) 5= v A = 9] vl A A 9l v 53k 2

mapping (W]33) 99| 7] 23] & A9t Mapping ©] W MutableMapping 4 Wl o] Fef & of 217 H
HAEES LHSE Aoy AAl. JEE dict, collections.defaultdict, collections.

OrderedDict, collections.Counter & & & Y5 Utth

meta path finder (W€} 2 3}Q1It]) sys.meta_path o] Aol FF+ sl Weg A& s+ 4=
AEg] 3 2 #AE o Q7]+ AT Ut
el A2 37 £ = HAEE A= importlib.abc.MetaPathFinder & X ¥
Yth

)

o2

Y
[y
Il

1)

> L2 0 N
ofo i it ofy

SRR EEEEEE RPN s

'{:#04x}"'.format (x) for x in range(256) if x % ==
TFE9 1675 (0x.) E= =

¢

B

metaclass (W e} S 2) S22 S FHU2 A= FH 2 o5, Fda My g, vlola FPaEY
EEZ2Z 5 Uth HE S 2E o] Al QAALE Wropr FHPAE vtE= A Ay g2 A
Ay 22y Ao EL 7|12 TS Al eyt FJo| WS 5HEA Bt AL ALH v E F
2E2 WS = JdrkE AUt gRE AP A A= o) T/ A R A 27 AZ o, wE
Zae AY3a ol A S AUtk oJEZRE AA 2 27 (logging), ~H = HAA 2
F7H AR AN 22, ASE I EL o E Fdo A S U Th
metaclasses 9| A ©] ZpAI S W8-S 2S5 5 Ut

i =
A== A AR QAL (HE self gt B 2 Ad2EH2 AR E AHULh - S 549 27 =

259 £AYY 23 |2 E stold A e Eofl AbgE are]E2] A 7 W82 The Python
2.3 Method Resolution OrderE ¥ 3 vt}

module (&) 3}o|H T =9 2 A3 9 & FF3te A RES 499 sho)A AAES HE o5 510
ZSUth EE2 g Aol o stojH oz 2T
72 & HA L.

module spec (RE 2¥) RE S ZTdl=d AISHE dXE #d JRES F2 e olF &7

A8
importlib.machinery.ModuleSpec & AX2HEH A,

MRO WA= 24 =4 & BA L.
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Zelzol s Be A5 E 9L 5 dguth
7

time.localtime () os.stat () 7} k33t gk 23351, o] Ao vd e EZJ Yt =
o2 o= sys. float_infoY Yt}

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

dEIE FE22 WAF R o) gyt =, tupledl A F&3la o]l B2 T & A3+
At FH A2 YR UJE FE2S WHE F A5tk ogst FHdaE A AAZ AU HE T
collections.namedtuple () 2 W& 4= JHFUTh T} 7HS A A Y WZ ULdE &
oAM= S T gle 2 /A FUHHAEE S| E Ut

namespace (°]5 57H W7 AFEH = A4 o) TS gAY 2 TAFE UL AAd SHE o5 51
(WA= oA ek olyet X, A, WA o] F 7] dFUTh ol F T2 ol 5 TS LA A
EEAS ANYETYULE o9& E9], &4 builtins.open Fos.open() 2 159 o]E Z 7o 93
TFHEAEAYLL £ o]§ ¥ o BREO| FFE FHIEAE BYA A M5 AAT 74
HEA 228 &Y 9| & 59, random. seed () E= itertools.islice () 8t 2 W 1 &4

s

Egof o8 3= 3leol B YT
LA A H |7 A =2 e o] &R 7] 8= PEP 420 9 7] A]. o] &

m t
namespace package (°]5 &7} 3 7] A 4
A AAZE e 5 AL, 58] __init_ .py 3ol fleng A4t 974 &=

B A 2

e UL

2E T HAS.

nested scope (5 HE 23 Z) FH ZY oA HFE FR3HE 58, ol & 59, thE T4 Wi olA g4
FHY 23z RAcEE B2 5T

et ol dE M ES AT A5 YTh
B oY HA Fethe Aol S8 oF . A9
7R, A9 AeEE2 1Y
B iR =

new-style class (5+ 2€ld ZeEjA) (2 & 2 E
S 2719 FolAH HAdAE 24 FoEY FHaT
__getattribute_ (), FWL WA E, AHE WA =9} 22 sto] N A F
& AddFUTh

object (A A]) e (JEZFHEY 3D

package (7] 7)) A B REE 0|, A7) =Y
W71 A& _path__oEHE7} & do| W REYYTh

At 7Aool & B0 AAA £ BA L,

parameter (W] 7 H) FH (BB HIA E) ool A g7}
St ol § B2 dEH. oA T/ ARSI A5 YT
7

-Z1 9 & (positional-or-keyword): 9] x| 12} U} 719 & 012} 2 A=
1Z210] 712 e viZi AUt ol & S0 vkl Al foo 2} bar:

def func (foo, bar=None) :

o

9172 2 4 T o,

-+
3.
rr

o
PR
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« 912- 1% (positional-only): 9| A= ABD 5 Yt AAE ARFUTE 92 AL WARSE
S Aelo M MS B ) EAE 2 et n 1 F o] A28 4 AxUT) ol E So] T2 A

posonlyl 3} posonly?2:

def func(posonlyl, posonly2, /, positional_or_keyword) :

N

19 =-A & (keyword-only): 71 EZ2 W A FE 4= A= AAE AZFUL 7| H=-AE w74
= g Ao o] i B0l A] o 6}‘%4 ZHE- A ARy E D2 234 T
T AEH UL A& Eof, th2 ol A kw_onlyl &} kw_onky2:

’def func (arg, *, kw_onlyl, kw_only2):

o 7hH- —Ail (var-positional): (F+-2 W) 7§ A 4=Eof] 2 A o] v] ‘:‘*0}—047‘1 A A= B&#) AlFE
A AR AAES] Ao AA2E ARZFUTE o] w7/ S v f S o] Fof * & kel
qu/q Ao)d ¢ AdFUth A& £ thxoll A args:

e

def func(*args, **kwargs):

« ZPH-A A E (var-keyword): (FE WA A5 S0l 9|31 A o] ] Wo}E ol A 7 9= ol A S ol B
AFE 5 At A A% ADE AAES AU ol & BN S w AR o] Fof <+ 2

ool £ o1 4] oD 4 U Th o E Sol 919 ool A kwargs.
AR A E A AAES 98 /R oh ek AE Aol AL B4 AAES AR T S+ AU

=
O_]X]— Lol 3 &5, AL} v 7 H 2] Aol of] L} 2=FAQ A&, inspect .Parameter 8|2, function

rf

mMaMﬂﬂinﬂ)@iﬂ ST 7 ARE B RESS 27 S8 Tt dwE 4w Abe) shel

X]— A

path entry finder (F 2 N E ?'/] -L} t]) sys.path_hooks 9] 9= ZHE(Z, AR dEF F) o] EHFE
ey ], Fo 3 4 Eg 2 RES =S 41 dH5 Utk

AZ AdEg el Eo] +H= WA EEL importlib.abc.PathEntryFinder o U3y}

path entry hook (A2 QlE 7] £) sys.path_hook FAEQ 9= ZHEQAU, EAQ A2 ANED A RES
Ze=HSdn Jdud 42 dEF 3y & 85 Yth

path based finder (F 2 7|9 5}Qlt]) 7|2 we} A2 3t & F 3old, Y¥xE A2 A BRES 25

U},
path-like object (B2 F AA|) 3t A28 A2 & ‘/}El'lﬂ% AA. BEF AA = A2E YEFHE str Y
bytes AA| o] A} os.Pathlike T2 EZ S F3 3= 7“741‘?:]‘4\?]- os.PathLike T2 EZ S A Y

She AL os. fopath () B8 SEHA str Ubytes B A2d A2 WEE & Y5k
th Al os.fsdecode () & os.fsencode () = ZZ str Ybytes 235 BASH=d AFRE 5 9

Ut PEP5S192 = YH AF YT

zy

PEP 5o] 4l 7141 4] 9k PEP sho] @l AR U E| o] HE ATt AL sho]fl i 1 mz Al =t 87
el A2 75L Agat AA BA T PEPE Al hE 7 5ol that BA 7% A R 2AE

Algsl oF e,

PEPE #8 Al2¢ 7152 Adetm Ealo] da ARUE 82 2500 stolme] Soj7t 44 2
e AR BET] 98 718 W AYS YT PEP AR E ARUE YA §el & T2et T uio)
BEe U,

portion (£4) PEP 420 ol Al o] st A9, o] 5 &2 S 7] A o] o]utA]3h= 3tte] A g o 03+
SHAdE9 A& (zip Lol AR = 7;\]5— 7FHs gy o).

positional argument ($] 2] Q12}) 2Ix} £ H A Q.
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provisional API (2 APD) A APIE= & gho| B g9 A 53
ok Qe o] 20 & W37 o B A = AR, A A o] 2kl FAIE = § o] | EAbE ol
AT 27 T2 o FAH A o WA ol Aol 5
dol A= %2 APt —APIE 2§ 3517] doll 3 5
Yol AV,

PIof A 22, 347 584 0) 70514 e
3 1

Moo
o
>

o] AAl= HT O]Eﬂﬁﬂﬂfb’ﬂi A5 <
TR YUtk o 2413 W82 PEP 4112 2 Utk

provisional package (A 2 7] x]) &4 API & BA L

Python 3000 (z}o]# 3000) T}o] 1 3.x ¥l Z 2hole] W (A 3] W) Z 7} W u]#f o] o] ok & A Aof BHS o]
o]Folth) o] 2= “Py3k” B o 27| & 3“47/}

Pythonic (s}o] AT}-g) THE Q1o} 5ol A Quba ol Y52 AH8al A =S TSk B4, shold Q1oje] A
VA AT A8 H £ ol A 5L Aol B2 ofol o} ZE 27  SHOIHOIA A o
JEle for £ A8FA N ollEl B RE 242 HAE AYY L) che UE ool L old

o] 748 0] flom R, gho] o] Ol 55 A o AREL Ao 57 71 E B B gk

for i in range(len(food)):
print (food[i])

o 2B, shel Atk L ol d &t

for piece in food:
print (piece)

qualified name (J 1315 0] 2) RE A A2FZ oA REO AYH Zd &, T4, A= o]2=“H 2"
EHOAFEF R FEH o] 5. PEP 3155 ol AP Uth H A9 &5 a9 A%, A+3=
O]%% AR ol ZH Ut

>>> class C:
class D:
def meth (self):
pass

>>> C._ _qualname___

YC’

>>> C.D.__qgqualname___
'C.D'

>>> C.D.meth.__gualname_
'C.D.meth'’

o
H
o

25 7t 7= AR , A8 BF3E o) 5 (fully qualified name)-2> 25 55 3 7| A &
A BEE V= ﬁii 24 O]E—%B]U]?JWD} o & 50],email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name_
'email.mime.text'

reference count (2% 21 Ao thak Z=zo M. AA Y =R 34 7]—0 o7 "Wolx |, 27 ¥vhdd
Ut Zx 3 ?— L2 gulAd o 2 mlo|y FE o &5 X] = QA9 CPython 732 Al Q@ Ayt
g A Fx B4 E ST getrefcount () & B dYth

regular package (J+F 3§71 2)) __init__ .py 9d& 28t H P H 2|9 22 AF A A 9 7] 4.

ZHel 7] A = HAL.

Jlm

sys E%%

°l&
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_slots__ FEA YR A, A2E A EYRESS A TS vg Adsta d2dA g e E
AAToZHN W R E Asle EFE FUTE 7] 7= AR o] Hla Y2 St A AFS-3H7] 7
Z 728 Ho|gA, W2 o Hl1Ad 28 22 T oA WE F AAHAT Y= EEHI HLE
st sk Aol E5UTH

sequence (A]F2) __getitem_ () SF HAEE 8] A5 AEAE AL SIS 84 AMNAE 2 P35,
A2 dolg 58T+ _len. () WANEEAYS=olHYE R WA EAES YE R,
list, str, tuple, bytes 7} Y5 Y Th dict =3k _ getitem_ () F__len_ () € A YAl

t & =
z3) o A tAl 9ol B 712 ALR 7] fjFof Al@AaTtol e o g HFH k= Ao Fo
sf| oF T o

collections.abc.Sequence A H|o]A Fe|AE_ getitem () I __len. () S oA &
A Z2B3 AEHo]AE AF=d|, count (), index (), __contains__ (), reversed_ ()=
F7 Ut o) & Qe o] AE T3S S register () EAMSNA YAH LR SET F UF

et

set comprehension (3 AZ 2| A) olHHE J+&= 84 AAY dFE At 2348 F2 I &=
35l= A3 Y. results = {c for ¢ in 'abracadabra' if c not in 'abc'}E EXA}
gdol A {'r', 'd'}E WA YT} comprehensions2 FZ A Al L.

single dispatch (A2 t] 29| x]) F+& o] slte] QAL Fof 7|2 A== Alvl 2 T s 29
FEf.

slice (&glo]x) HE A Hn o AR E £33}
t} variable_name[1:3:5] A9, []
A2AYE) B7|HS WREAHOZE slice AA|E ATt

special method (5 WA &) Tlo| o] Fof o] A4S, QA 22, Ad T u] FAIFOZ TEF = HAE.
ol MAE+ F /Y HERE AZEL Ex=
TAE TEA JdFUTH

statement () TF> A E (ZE9 “EF (block)”) &+ FEYUTE 82 234 o AL 79
EEAESE oY 7HA 2R E FY st Yt 749 if, while, for.

text encoding (2] A E 157 YJ) A string in Python is a sequence of Unicode code points (in range U+0000-
U+10FFFF). To store or transfer a string, it needs to be serialized as a sequence of bytes.

ol

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from the sequence
of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings”.

textfile (J2E 519 str AR E QL & e 91 AA. $F, G5 32 A2 £ vlo|E A
O AERE A2 Bl A H S AFE AT AE U9 RE AE BE (1
= 'w) 2 49 99, sys.stdin, sys.stdout, i0.StringI0 9 AAEAE & 4 9IH T

el EQR A 8 91 % 4 9 5L AR el A vlo) el 59 & gasie
triple-quoted string (3% WS B ¥#449) WS E ()  4L0EE () A A2 A 24D, 19 0}
& SR A A0l Gt 7152 AFHAL AW, of & 7R ol oA LB} YT
o] a7 oz 54 e AL R 2GRS BRI o] 3T 4 YL R 33, A EAE 24
FnE ole] Zol AW 4 Yivl, SAEYS L ul 53 2R dFU
type (&) shol 2 AA|e] YL a7 o] oW S5O AAAAE ARFUTH ZE A= Fo] A5uTh A9
B class_ oEPREE AA2T S 971 type (ob] & 9%y

]
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

£ ohe s 2ol o 97 94 BE 5 A&k

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass
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type hint (8 =) W4, Ses o =2l HE B P4 vl w4 L ukek gho] A s £ WS A Qs o]
o] M.
B SlEs g AFeol o} Sho W A ZAIE A= LT ShA T A W B4 £70] §-8340) IDE
o mE 9 B AEL L FHUT
A A5E AL, A W, s oJENHE D F49 J AEL typing
get_type_hints () %/\}%0}04 A AT 4 dHUTh
o] 7]1%5& AWt typingd} PEP 4845 F2SHA 2

universal newlines (—n—b]H']’“ 97) 2H 22 AES BEF 29 Eo2 A4S, HAE 2EH S 34
St T Y2 A& '\n', A== A "\r\n', Y T EA] _t]_—gﬂ N\rt. 27pA el
A-g-oll F8) A& bytes.splitlines () #ukolL]el PEP 278 9t PEP 3116 = H A &

variable annotation (H4> o] = H|o]H) M4 = Z g A o] EHEQ o] - H o] A.
o o

M s 2daoE F/H:%E‘ﬂloiﬁ—iﬂ olde gl g2 A8 AFd Y

class C:
field: 'annotation'

M4 ol Eol e dubd o o ER AFHUTH: o & Sol, o M4t int 22 M Aoz A4
Utk
=]

count: int = 0

W o] i H o] A B2 Al A annassign ol A] A % g o}
= o] - E] o] 4, PEP 484 2 PEP 5262 X 3}

T ]|
virtual environment( 7143 317) Shol W AFE ALt S8 =7 o], e A2 Hlo A Ay = THE b}
S ZE2 WS FH o ¥ FA oA, FHo]H v JH7] 11'5:% AR AV g ol
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venv & HA L.
virtual machine (7}3 7174)) £z Egojvto g Ao H AFE]. sto] o 7H} 7| A= o] E I = Aot e 7t
25 o= n=g AP

Zen of Python (s}o] A 7) Tho] A T A1) Qele} BHSe] B2y
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o] A" A= reStructuredText A0 A ThEo] X o2, gto]x APAE sl SHs] A 24 A8 7]
Sphinx & AR5 U th

A A Q) o] 2 913 £ 0 ML slol A A &} npR A 2 A Ao 7 AP BALRLe] =8 Ut 7] ods
Althd, Zhof W o] o) 8 A K 3= reporting-bugs 3| 0] A & F Al 2. M2 AEE 7\]'?(]'% A 29
ek

S B0/ Be BAE =dUG
* Fred L. Drake, Jr., 92 sto]H A A = 3o 2 o)A w2 Zrl=9] 27}
« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.
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>

oA A} 2ho] Al

|"..|.4

C.1 2ZEY o] Ia}

glo] {2 ABC2l= A ojo] T A A2 A v E 2= 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
ZFZ) 2] Guido van Rossumf] 2] 3] 1990 d o] Z4lof| ThE o] HE U T Jol o= o2 AFFE2] B2 33 o]
=95 94 B, Guido= shol 2] 72 A 22 ol 912 vk

1995, Guido+ Virginia 2] Reston Oﬂ ¢l += Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston vaus/ 22) o A1 sho] A 2 A% 3L, o] ol A o] ] M A2] 42 £ o] F A LT

20004 5 %_J, Guido 2} -‘3]-01 é‘ﬂ Al 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs 2 A A5 Ut &
2 3} 104, PythonLabs & -2 Digital Creations( 3 A} Zope Corporation; https://www.zope.org/ FZ) 2 %754t}
2001 4, Jlr W Az E %] 01 A 2 (PSF, https://www.python.org/psf/ ZFz) o] A g5 & th o] ©Al = gho] A
#A AA Qe 2rotEs 585 A H vl F e 24 Ytk Zope Corporation> PSFO] £ 3191 9 U T}

B E JolH vz T2 T /\/\‘Q 141:]- (F7N &2 Ao "8 A& https://opensource.org/E 2 84 /\]
). AP 02, TR (A8 AR L ohduiTh shol 7 W B2 GPLI} T3 UTh oele] Bt ohe
W EFe 2 ore Atk

EEIEC IR E§A [ GPLEEN

09.0~12 | n/a 1991-1995 | CWI yes

13~152 |12 1995-1999 | CNRI ves

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes

2.1.1 2.1+2.0.1 | 2001 PSF yes

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-& 2] | PSF yes

257


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org

The Python/C API, & x| 8] 3.9.16

Z3: GPLY 238dH =
2ol 4l = GPL} 2]
53 gho] fl = Tho] W}
ek,

2] 7} GPLE slo] W& Wl 23t
WS 3 anz EA du
PL 3ol &3 8 Th 2 2 ZE 0] & AFT

4>l
o2
i glo

Guido®] A = 5}o] o] Wj 2 E 7H5 57 THE B 95 AR AAE A A=Y T,

C2 sjol ol A A5} A T A18517] §1 o] & ok

glo] W A Z E Qo] 2} A A= PSF License Agreementol] Wk} gfo] Al A 7F Fo gy th
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.16

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.9.16 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.16 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.9.16 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.16 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.9.16.

4. PSF is making Python 3.9.16 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
<~>OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.9.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.16

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.16, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach.
—of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.9.16, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

(TH& STl Aol A1)
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5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE

(TH& SOTATl A1)
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.16 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.1 W24 E S| ~F

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A W &
e Feo 7Rt =5 XYL 22 ddl =9 A4S IdE 7 Ad Ytk

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TH& ST Aol A1)
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EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 27

socket EE2 getaddrinfo () 9} getnameinfo () & A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, A & % 22 3td 2 FQE o] g5

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ""AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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asynchat¥ asyncore RE-2 th53} 22 £ A 233t

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.34 F7] &=

http.cookies REX Tha3 -2 £ A& 283 th:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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trace REE 0h3} 22 39 AYL TFHUTH

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode %! UUdecode &5~

B ES O T 7 AE ERYTH

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:
— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML 94 =2 X# $&

xmlrpc.client B2 53 22 7o A2 233Ut

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll REL T} 7} 28 29 S 2 8F T}

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

(TH& ST Aol A1)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE-S kqueue QB 3] o] 2] Tla] T}g7} 2 Fo) AL =TT

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

3}4 Python/pyhash.c o+ Dan Bernstein ®] SipHash24 &1 2] & 2] Marek Majkowski 2] & o] ¥ 3}%] o]
U T ol 7ol & e} 22 o] Ea5 o YU Tk

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

(TH& ST Aol A1)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

ofr

C double &} 21 7+e] ¥sHS C &< dtoa ¢} strtod & A& 3= 319 Python/dtoa.c & @A http:
/lwww.netlib.org/fp/ ol Al A& 4= 9l+= David M. Gay2] 22 o] 52 Zt oA I = 5 U Th 2009d 39
16dol 2 A8 spdof= th3 7} 22 A2 2 golAla F A 7F £31H of sy th:

/****************************************************************

*

* The author of this software is David M. Gay.
*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % ok X

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by
the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/* - - - =

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

(TH& ST Aol A1)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I I A I N N S N IS S S S S i S N N R S S S N S S S T SN S N S S S T S ST S S N S N .

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

(TH& ST Aol A1)
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EE I S S R I S S N S N S S S S S S e e . N S NS S S N T N S T TS S N S S S S S ST SN S S S S S S N

All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

pyexpat &2 U 5 ——with-system-expat & FAFA &= 3, £ expat 22 AHES AR5} o]

dEgyn:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

_ctypes &2 U E ——ywith-system—1libffi & AR &= 31 34 libffi &

Weg

[>
>
L
o
>
ofo
o
£

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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21ib B Al 2 E o A A H 2lib W o] L1 @ 25 o] A M=o A8F 5 §low, 3 glib 4 AR

Ag3te] WEH U T

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc ©f &3 AHE5 = al A] H| o] £9] FH - cfuhash ZE2AE

]
N
L
[o
fru
)
°
k)

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

(TH& ST Aol A1)
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FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal EE2 Y E=E ——-with-system-libmpdec & T4 3}X] &+ F, Z3HH libmpdec 22 AFE S

ALgste] e o

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N H|2E 2~ ¢|E

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/cl14n-20/) was retrieved from the W3C
website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,

(TH& ST Aol A1)
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this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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asynchronous generator (H]% 7] A\ & o] €]),

242

asynchronous generator iterator (]S 7]

A& o] o] B ¥ o] E]), 242

asynchronous iterable (H]57] | #E), 242
asynchronous iterator (H]% 7] o] € g o] ),

242
attribute (JEZHE), 242
awaitable (o8l o] g E), 242

B

BDFL, 242
binary file (H}°]\ g 5}Y), 242
binaryfunc (C g o] g & 4), 233
buffer interface

(see buffer protocol), 74
buffer object

(see buffer protocol), 74
buffer protocol, 74
builtins

2 &, 12,150, 161
bytearray

A, 95
bytecode (¥} E
bytes

A A, 93

mﬂﬂﬂm
bytes—like object (H}o]E

C

callback (%), 243
calloc (), 185
Capsule

AA, 138
C-contiguous, 77,243
class (8 2), 243
class variable (E#&
classmethod

W3 &4, 199
cleanup functions,42
close () (in module os), 162
CO_FUTURE_DIVISION (C ¥<), 21
code object, 126
coercion (Zo]A), 243
compile

g e, 43
complex number

A, 91
complex number (B4 ), 243
context manager (AEAE 3#E|A}), 243
context variable (AYAE W), 243
contiguous, 77
contiguous (<), 243
copyright (in module sys), 153

F ), 243

H ), 243

A5 AA), 242

coroutine (ZFH), 243

coroutine function (ZFE &%), 243
CPython, 243

create_module (C &), 132

D

decorator (HZd] o] g), 243
descrgetfunc (C g o] ¥ & 4]), 232
descriptor (H2ZHE), 244
descrsetfunc (C H o] ¥ & Al), 232
destructor (C H| o] g & Al), 232
dictionary

A, 119
dictionary (941 2]), 244
dictionary comprehension (YA

A), 244

dictionary view (9A g 1), 244
divmod

W B4, 68
docstring (5F2E#),
duck-typing (§ E}9]

E

EAFP, 244

EOFError (built-in exception), 127
exc_info () (in module sys), 10
exec_module (C &%), 132
exec_prefix, 4

executable (in module sys), 152

exit (), 42

expression (3 4]), 244
extension module (B 2 E), 244

F
f-string (FEA}9), 244
file

AR, 127
file object (F< AA), 245
file-like object (ZLF AA), 245
finder (¥3}21H), 245
float

W 4, 70
floating point

AA, 91
floor division (B4 U4, 245
Fortran contiguous, 77,243
free (), 185
freefunc (C H| o] & 4)), 232
freeze utility,45
frozenset

AA, 122
function

AR, 124
function (&), 245

244
), 244

e

3l

g

278

=
ro,



The Python/C API, & x] ] 3.9.16

function annotation (&4 o] = H|o]A), 245

G

garbage collection (7FH]A] $=A), 245

generator, 245
generator (A4 g o] ¥]), 245
generator expression, 246

generator expression (AU # olg E&4A)), 246
generator iterator (Al d o]El o] € g o] E),

245
generic function (AU d &), 246
generic type (AUY &), 246
getattrfunc (C Ul o] g & A)), 232
getattrofunc (C H| o] g & Al), 232
getbufferproc (C " o] E & A), 233
getiterfunc (CH o] ¥ &4l), 232
GIL, 246
global interpreter lock, 154

global interpreter lock (A9 <& =2 H

%), 246

F{

hash
W 34, 62,213
hash-based pyc (G} A] 714k pyc), 246
hashable (3] A] 7}5), 246
hashfunc (C H| o] ¥ §4]), 232

IDLE, 246
immutable (&%), 246
import path(YXE F=),246
importer (Y X ¥), 247
importing (YEH), 247
incr_item(), 11,12
initproc (C Hlol¥ & 4]), 232
inquiry (C Hl o] ¥ & 4)), 237
instancemethod

A, 125
int

w7t g4, 70
integer

A4, 87
interactive (t)3}8), 247
interpreted (A E Z B E L), 247
interpreter lock, 154

interpreter shutdown (QEHZEH £]7), 247

iterable (o] B E), 247
iterator (°] ] o] ¥]), 247
iternextfunc (CHl o] ¥ &4l), 232

K

key function (7] <), 247

KeyboardInterrupt (built-in exception), 31
keyword argument (7|9 E <A}, 248

L

lambda (Zt}), 248
LBYL, 248
len
WA 34, 62,71, 73, 118, 121, 123
lenfunc (C g o] ¥ & 4]), 233
list
A, 118
list (B2E), 248

list comprehension (B|2E A Z g3 A), 248

loader (2H), 248
lock, interpreter, 154
long integer
A, 87
LONG_MAX, 88

M
magic

method, 248
magic method (]3] WA X&), 248
main (), 151, 153
malloc (), 185
mapping

A, 119
mapping (7] 33), 248
memoryview

AR, 137

meta path finder (WE} AE 3}l 1), 248

metaclass (WE Z ), 248
METH_CLASS (W% ¥ %), 199
METH_COEXIST (W& ¥4), 199
METH_FASTCALL (W3 ¥4, 199
METH_NOARGS (W3 W), 199
METH_O (W73 ¥4, 199
METH_STATIC (W7 ¥, 199
METH_VARARGS (W& W), 198
method

magic, 248

special, 252

AA, 125
method (W A =), 248

method resolution order (A E A& <A,

248

MethodType (in module types), 124, 125
module

search path, 12, 150, 152

A, 128
module (B &), 248
module spec (RE 23 248
modules (in module sys), 42, 150
ModuleType (in module types), 128

259
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MRO, 248
mutable (7}9), 249

N

named tuple (U Y= £Z) 249

namespace (0] 5 &71), 249

namespace package (°]E &7+ 3 7] A]), 249
nested scope (FHH 27 x),249
new-style class (F2EFY | 2), 249
newfunc (C B o] E &A1), 232

None
A, 87
numeric
A, 87
O
object
code, 126

object (AA), 249

objobjargproc (C H o] E & Al), 233
objobiproc (C Bl o] ¥ & 4]), 233
OverflowError (built-in exception), 88, 89

P

package (7] A]), 249
package variable

_all 42
parameter (W] 7] ), 249
PATH, 12

path
module search, 12, 150, 152
path (in module sys), 12, 150, 152
path based finder (AZ 7|9l 5}l H), 250
path entry (F=E AEg), 250

path entry finder (BZE dEg] 32lt]), 250

path entry hook (A2 dEF &), 250
path-like object (BEF ZAA)), 250
PEP, 250
plat form (in module sys), 152
portion (EA), 250
positional argument ($]X] ¢}, 250
pow

W3 g4, 68, 70
prefix, 4
provisional API (A API), 251
provisional package (FFA 37| A)), 251
Py_ABS (CWl3 &), 5
Py_AddPendingCall (C &), 162
Py_AddPendingCall (), 162
Py_AtExit (C ), 42
Py_BEGIN_ALLOW_THREADS, 154
Py_BEGIN_ALLOW_THREADS (C "= &), 158
Py_BLOCK_THREADS (C Wl = &), 158
Py_buffer (CH| o] E & 4), 75

Py_buffer.buf (C ¥ W), 75
Py_buffer.format (C W W), 76
Py_buffer.internal (C¥H W), 76
Py_buffer.itemsize (C®H W), 75
Py_buffer.len (CHH W), 75
Py_buffer.ndim (C ®8 W), 76
Py_buffer.obj (CHH H), 75
Py_buffer.readonly (C W W), 75
Py_buffer.shape (C WH W), 76
Py_buffer.strides (C ¥ 8 W), 76
Py_buffer.suboffsets (C Wy ¥HF), 76
Py_Buildvalue (C &4, 53
Py_BytesMain (C &), 17
Py_BytesWarningFlag (C ), 148
Py_CHARMASK (CW|3 &), 5

Py_CLEAR (C &), 23
Py_CompileString (C &), 20
Py_CompileString(), 21
Py_CompileStringExFlags (C &), 20
Py_CompileStringFlags (C &), 20
Py_CompileStringObject (C &), 20
Py_complex (C t| o] & & 4]), 92
Py_DebugFlag (C %), 148
Py_DecodeLocale (C &), 38
Py_DECREF (C &), 23
Py_DECREF (), 7

Py_DEPRECATED (C "= &), 6
Py_DontWriteBytecodeFlag (C %), 148
Py_Ellipsis (C¥<), 137
Py_EncodeLocale (C &%), 39
Py_END_ALLOW_THREADS, 154
Py_END_ALLOW_THREADS (C W] 2 &), 158
Py_EndInterpreter (C &), 162
Py_EnterRecursiveCall (C &%), 34
Py_eval_input (C W), 21

Py_Exit (Cd), 42
Py_ExitStatusException (C &), 171
Py_False (C¥3), 90

Py_FatalError (C &), 42
Py_FatalError (), 153
Py_FdIsInteractive (C &), 37
Py_file_input (C W), 21
Py_Finalize (C &%), 151
Py_FinalizeEx (C &%), 150
Py_FinalizeEx (), 42,150,161, 162
Py_FrozenFlag (C W), 148
Py_GenericAlias (C &%), 146

Py_| GenerchllasType (C ), 146
Py_GetArgcArgv (C ), 183
Py_GetBuildInfo (C &%), 153
Py_GetCompiler (C &), 153
Py_GetCopyright (C <), 153
Py_GETENV (CWl3 &), 5
Py_GetExecPrefix (C &%), 151

280

=
ro,



The Python/C API, & x] ] 3.9.16

Py_GetExecPrefix (), 12
Py_GetPath (C &%), 152
Py_GetPath (), 12, 151, 152
Py_GetPlatform (C &), 152
Py_GetPrefix (C &), 151
Py_GetPrefix (), 12
Py_GetProgramFullPath (C &%), 152
Py_GetProgramFullPath (), 12
Py_GetProgramName (C &), 151
Py_GetPythonHome (C $), 154
Py_GetVersion (C &), 152
Py_HashRandomizationFlag (C <), 148
Py_IgnoreEnvironmentFlag (C W), 149
Py_INCREF (C &), 23
Py_INCREF (), 7
Py_Initialize (C ), 150
Py_Initialize(), 12,151, 161
Py_InitializeEx(C?ﬂ'ff—) 150
Py_InitializeFromConfig (C &), 179
Py_InspectFlag (C¥<), 149
Py_InteractiveFlag (C %), 149
Py_IS_TYPE (C &%), 196
Py_IsInitialized (C g<), 150
Py_IsInitialized(), 12
Py_IsolatedFlag (C <), 149
Py_LeaveRecursiveCall (C &), 34
Py_LegacyWindowsFSEncodingFlag (C
149
Py_LegacyWindowsStdioFlag (C ¥ <), 149
Py_Main (C &%), 17
Py_MAX (CW| 3 &), 5
Py_MEMBER_SIZE (CU|=Z&),5
Py_MIN(CUl3 &), 5
Py_mod_create (CP| 3 =), 132
Py_mod_exec (CH|3Z), 132
Py_NewInterpreter (C &), 161
Py_None (C <), 87
Py_NoSiteFlag (C ¥), 149
Py_NotImplemented (C ¥), 59
Py_NoUserSiteDirectory (C W), 149
Py_OptimizeFlag (C W), 149
Py_PrelInitialize (C &%), 173
Py_PreInitializeFromArgs (C &%), 173
Py_PrelInitializeFromBytesArgs (C&4), 173
Py_PRINT_RAW, 128
Py_QuietFlag (C ¥4), 149
Py_REFCNT (CW| =2 &), 197
Py_ReprEnter (C &), 34
Py_ReprLeave (C &), 34
Py_RETURN_FALSE (C "] 32 &), 90
Py_RETURN_NONE (C W] 3 &), 87
Py_RETURN_NOTIMPLEMENTED (C Wl 32 &), 59
Py_RETURN_RICHCOMPARE (C UHEE), 219
Py_RETURN_TRUE (C "l 2 &), 90

W),

Py_RunMain (C &), 183

Py_SET_REFCNT (C &%), 197

Py_SET_SIZE (C&<), 197

Py_SET_TYPE (C &%), 197

Py_SetPath (C <), 152

Py_SetPath (), 152

Py_SetProgramName (C €), 151

Py_SetProgramName (), 12, 150152

Py_SetPythonHome (C ¥), 154

Py_SetStandardStreamEncoding (C &), 151

Py_single_input (C HS), 21

Py_SIZE (CWj3 =), 197

Py_ssize_t (CH olE &41), 10

PY_SSIZE_T_MAX, 89

Py_STRINGIFY (CHlZ &), 5

Py_TPFLAGS_BASE_EXC_SUBCLASS (W& W),
216

Py_TPFLAGS_BASETYPE (W%

Py_TPFLAGS_BYTES_SUBCLASS (W%

Py_TPFLAGS_DEFAULT (W& W), 215

Py_TPFLAGS_DICT_SUBCLASS (W& W), 216

Py_TPFLAGS_HAVE_FINALIZE (W7 ¥5), 216

Py_TPFLAGS_HAVE_GC (W& W), 215

Py_TPFLAGS_HAVE_VECTORCALL (W%

Py_TPFLAGS_HEAPTYPE (W& ¥, 215

Py_TPFLAGS_LIST_SUBCLASS (W& W), 216

Py_TPFLAGS_LONG_SUBCLASS (W& ¥ 4), 216

Py_TPFLAGS_METHOD_DESCRIPTOR (W #& W),
216

Py_TPFLAGS_READY (W& W), 215

Py_TPFLAGS_READYING (W& ®H), 215

Py_TPFLAGS_TUPLE_SUBCLASS (W& W), 216

Py_TPFLAGS_TYPE_SUBCLASS (W7 ¥ 4), 216

Py_TPFLAGS_UNICODE_SUBCLASS (W %
216

Py_tracefunc (CH o] & A), 163

Py_True (C ), 90

Py_tss_NEEDS_INIT (C®l=3 &), 165

Py_tss_t (CHl°]E 3 A, 165

Py_TYPE (CWj3Z &), 196

Py_UCS1 (CHl o] E & 4]), 96

Py_UCS2 (CHl o] & 4]), 96

Py_UCS4 (C H o] & & A, 96

Py_UNBLOCK_THREADS (C W] 3 &), 158

Py_UnbufferedStdioFlag (C ¥%), 149

Py_UNICODE (C H| o] ¥ & 4]), 96

Py_UNICODE_IS_HIGH_SURROGATE (C W= &),
100

Py_UNICODE_IS_LOW_SURROGATE (C W= &), 100

Py_UNICODE_IS_SURROGATE (C "= &), 100

Py_UNICODE_ISALNUM (C ), 99

Py_UNICODE_ISALPHA (C ), 99

Py_UNICODE_ISDECIMAL (C &), 99

Py_UNICODE_ISDIGIT (C &), 99

W), 215
W), 216

W), 216

W),
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Py_UNICODE_ISLINEBREAK (C &), 99

Py_UNICODE_ISLOWER (C ), 99

Py_UNICODE_ISNUMERIC (C &%), 99

Py_UNICODE_ISPRINTABLE (C &), 99

Py_UNICODE_ISSPACE (Cﬁf}i‘r) 99

Py_UNICODE_ISTITLE (C &), 99

Py_UNICODE_ISUPPER (C <), 99

Py_UNICODE_JOIN_SURROGATES (C "= &), 100

Py_UNICODE_TODECIMAL (C &), 100

Py_UNICODE_TODIGIT (C <), 100

Py_UNICODE_TOLOWER (C &), 99

Py_UNICODE_TONUMERIC (C &), 100

Py_UNICODE_TOTITLE (C g4), 100

Py_UNICODE_TOUPPER (C ), 99

Py_UNREACHABLE (C "] 2 &), 5

Py_UNUSED (C |32 &), 5

Py_vaBuildvalue (C &%), 54

PY_VECTORCALL_ARGUMENTS_OFFSET (C Wl 32 &),
64

Py_VerboseFlag (C W), 150

Py_VISIT (C &), 237

Py_XDECREF (C &), 23

Py_XDECREF (), 12

Py_XINCREF (C &), 23

PyAnySet_Check (C ), 122

PyAnySet_CheckExact (C &), 122

PyArg_Parse (C &), 52

PyArg_ParseTuple (C &%), 51

PyArg_ParseTupleAndKeywords (C &), 51

PyArg_UnpackTuple (C g), 52

PyArg_ValidateKeywordArguments (C $F<),
52

PyArg_VaParse (C &), 51

PyArg_VaParseTupleAndKeywords (C &), 51

PyASCIIObject (C o] ¥ & 4l), 97

PyAsyncMethods (C B ©| E] & 241), 231

PyAsyncMethods.am_aiter (C ¥ W), 231
PyAsyncMethods.am_anext (C ¥ 8] ¥ —T—) 231
PyAsyncMethods.am_await (C @8 W), 231

PyBool_Check (C 2ﬂ’ff—) 90
PyBool_FromLong (C $), 90
PyBUF_ANY_CONTIGUOUS (C Wi 3 &), 78
PyBUF_C_CONTIGUOUS (C W3 &), 78
PyBUF_CONTIG (C "l 3 &), 78
PyBUF_CONTIG_RO (C Wj3 &), 78
PyBUF_F_CONTIGUOUS (CH|Z &), 78
PyBUF_FORMAT (C "l 32 &), 77
PyBUF_FULL (C "j 3 &), 78
PyBUF_FULL_RO (C "3 &), 78
PyBUF_INDIRECT (CW 3 &), 77
PyBUF_ND (C "} =2 &), 77
PyBUF_RECORDS (C "] 2 &), 78
PyBUF_RECORDS_RO (C W3 &), 78
PyBUF_SIMPLE (C "3 &), 77

PyBUF_STRIDED (C "2 &), 78
PyBUF_STRIDED_RO (C "] 2 &), 78
PyBUF_STRIDES (C "2 &), 77
PyBUF_WRITABLE (CW 3 &), 77
PyBuffer_FillContiguousStrides (C <),
81
PyBuffer_FillInfo (C g<), 81
PyBuffer_FromContiguous (C &), 80
PyBuffer_GetPointer (C &), 80
PyBuffer_IsContiguous (C &), 80
PyBuffer_Release (C &%), 80
PyBuffer_SizeFromFormat (C &), 80
PyBuffer_ToContiguous (C &%), 80
PyBufferProcs, 74
PyBufferProcs (C H] o] ¥ & 21), 230
PyBufferProcs.bf_getbuffer (C WH W),
230
PyBufferProcs.bf_releasebuffer (C ¥We W
), 230
PyByteArray_ AS_STRING (C &), 96
PyByteArray_ AsString (C &), 95
PyByteArray_Check (C &), 95
PyByteArray_CheckExact (C &), 95
PyByteArray_Concat (C &), 95
PyByteArray_FromObject (C &), 95
PyByteArray FromStringAndSize (C &), 95
PyByteArray_GET_SIZE (C &%), 96
PyByteArray_Resize (C &), 96
PyByteArray_Size (C &%), 95
PyByteArray_Type (C %), 95
PyByteArrayObject (C Hl o ¥ §4]), 95
PyBytes_AS_STRING (Cﬂ’\) 94
PyBytes_AsString (C &), 94
PyBytes_AsStringAndSize (C &), 94
PyBytes_Check (C &), 93
PyBytes_CheckExact (C <), 93
PyBytes_Concat (C &), 94
PyBytes_ConcatAndDel (C &%), 95
PyBytes_FromFormat (C ), 93
PyBytes_FromFormatV (C &), 94
PyBytes_FromObject (C &), 94
PyBytes_FromString (C &), 93
PyBytes_. FromStrlngAndSlze (C&4), 93
PyBytes_GET_SIZE (C &), 94
PyBytes_Size (C &), 94
PyBytes_Type (C ¥$), 93
PyBytesObject (C Hl°]E 3 4l), 93
PyCallable_Check (C 5]"\) 68
PyCallIter_Check (C &%), 135
PyCallIter_ New (C ¥<), 135
PyCallIter_Type (C ®H4), 135
PyCapsule (C H| o] E] & 2]), 138
PyCapsule_CheckExact (C &), 139
PyCapsule_Destructor (C o] E] H4]), 138
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PyCapsule_GetContext (C &), 139
PyCapsule_GetDestructor (C &%), 139
PyCapsule_GetName (C &), 139
PyCapsule_GetPointer (C &), 139
PyCapsule_Import (C <), 139
PyCapsule_ IsValld(CU]'/\) 139
PyCapsule_New (C &), 139
PyCapsule_SetContext (C &%), 140
PyCapsule_SetDestructor (C &), 140
PyCapsule_SetName (C &), 140
PyCapsule_SetPointer (C &%), 140
PyCell_Check (C &%), 126
PyCell_GET (C &), 126

pyCell Get (C 34, 126

PyCell_New (C &), 126

PyCell_ SET (C &), 126

PyCell_Set (C &), 126

PyCell_Type (C¥), 126
PyCellObject (CHo]¥ &4l), 126
PyCFunction (C t|o]g & 4]), 197
PyCFunctionWithKeywords (C H o] € & 4]), 197
PyCMethod (C B o] E] & 41), 198
PyCode_Check (Cfﬂ"\) 126
PyCode_GetNumFree (C &), 126
PyCode_New (C &), 126
PyCode_NewEmpty (C $), 127
PyCode_NewWithPosOnlyArgs (C &), 127
PyCode_Type (C ), 126

PyCodec_BackslashReplaceErrors (C &),

58
PyCodec_Decode (C <), 57
PyCodec_Decoder (C &), 57
PyCodec_Encode (C &), 57
PyCodec_Encoder (C &%), 57
PyCodec_IgnoreErrors (C &%), 58
PyCodec_IncrementalDecoder (C <), 57
PyCodec_IncrementalEncoder (C g<), 57
PyCodec_KnownEncoding (C &), 57
PyCodec_LookupError (C &), 58
PyCodec_NameReplaceErrors (C &), 58
PyCodec_Register (C &%), 57
PyCodec_RegisterError (C &), 58
PyCodec_ReplaceErrors (C &), 58
PyCodec_StreamReader (C &%), 57
PyCodec_StreamWriter (C &%), 57
PyCodec_StrictErrors (C &), 58

PyCodec_XMLCharRefReplaceErrors (C &),

58
PyCodeObject (CHl ol ¥ & 4]), 126
PyCompactUnicodeObject (C B o] ¥ & 4l), 97
PyCompilerFlags (CHl o] ¥ &4]), 21
PyCompilerFlags.cf_feature_version (C ¥
H ¥, 21

PyCompilerFlags.cf_flags (C ® 8 HS), 21

PyComplex_AsCComplex (C &%), 93
PyComplex_Check (C g), 92
PyComplex_CheckExact (C &%), 92
PyComplex_FromCComplex (C &), 92
PyComplex_FromDoubles (C &), 92
PyComplex_ImagAsDouble (C b‘}’\) 93
PyComplex_RealAsDouble (C &), 92
PyComplex_Type (C HF), 92
PyComplexObject (C Hl°]E & 2]), 92
PyConfig (CH|°]E] §4]), 174
PyConfig_Clear (C &), 175
PyConfig_InitIsolatedConfig (C &), 174
PyConfig_InitPythonConfig (C ), 174
PyConfig_Read (C &), 174
PyConfig_SetArgv (C $), 174
PyConfig_SetBytesArgv (C &), 174
PyConfig_SetBytesString (C &), 174
PyConfig_SetString (C &), 174
PyConfig_SetWideStringList (C ¥5), 174
PyConfig._use_peg_parser (C W HI), 178
PyConfig.argv (C @ W), 175
PyConfig.base_exec_prefix (C®y ¥H4), 175
PyConfig.base_executable (C W8 W), 175
PyConfig.base_prefix (C®¥ ¥H4), 175
PyConfig.buffered_stdio (C®H W), 175
PyConfig.bytes_warning (C®H W), 175
PyConfig.check_hash_pycs_mode (C W1 W
), 175
PyConfig.configure_c_stdio (C ®H W),
175
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
176
PyConfig.filesystem_errors (C |y W),
176
PyConfig.hash_seed (C¥w W), 176
PyConfig.home (C ¥ W), 176
PyConfig.import_time (C W ® W), 176
PyConfig.inspect (C W1 ¥HF), 176
PyConfig.install_signal_handlers (C ¥4
), 176
PyConfig.interactive (C W1 ), 176
PyConfig.isolated (C ®W¥ W), 176
PyConfig.legacy_windows_stdio (C W W
2,176
PyConfig.malloc_stats (C | W), 177
PyConfig.module_search_paths (C ¥ W),
177
PyConfig.module_search_paths_set (C ¥ H
W, 177

dev_mode (C W18 W), 176
dump_refs (C W8 WHF), 176
exec_prefix (C ¥ W), 176
executable (C ¥ 8 WS, 176
faulthandler (C ¥® ¥<), 176
filesystem_encoding (C ® 8 W),
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PyConfig.optimization_level (C W W),

177
PyConfig.parse_argv (C ¥ W), 177
PyConfig.parser_debug (C ®W8 W), 177
PyConfig.pathconfig_warnings (C @8 ¥4

177
PyConfig.platlibdir (C WY W), 175
PyConfig.prefix (C Wy W), 177
PyConfig.program_name (C W W), 177
PyConfig.pycache_prefix (CW® H), 177
PyConfig.pythonpath_env (C ®8 W), 177
PyConfig.quiet (C 8 W), 177

PyConfig.run_command (C ® ¥ W), 177
PyConfig.run_filename (C HH W), 177
PyConfig.run_module (C W4 W), 177
PyConfig.show_ref_count (C®® W), 177
PyConfig.site_import (C W W), 178
PyConfig.skip_source_first_line (C ®H
W), 178
PyConfig.stdio_encoding (C ®H W), 178
PyConfig.stdio_errors (C¥H H), 178
PyConfig.tracemalloc (C WH W), 178
PyConfig.use_environment (C ¥H W), 178
PyConfig.use_hash_seed (CHH W), 176
PyConfig
178
PyConfig.verbose (C W8 WM, 178
PyConfig.warnoptions (C W W), 178
PyConfig.write_bytecode (C HWH W), 178
PyConfig.xoptions (C Wy W), 178
PyContext (C Wl o] E 3 4)), 141
PyContext_CheckExact (C &), 141
PyContext_Copy (C ), 142
PyContext_CopyCurrent (C &), 142
PyContext_Enter (C &%), 142
PyContext_Exit (C &), 142
PyContext_New (C ¥), 142
PyContext_Type (C H), 141
PyContextToken (C Hl o ¥ §4]), 141
PyContextToken_CheckExact (C &%), 142
PyContextToken_Type (C H), 141
PyContextVar (CH o] ¥ &4)), 141
PyContextVar_CheckExact (C &), 142
PyContextVar_Get (C &%), 142
PyContextVar_New (C &%), 142
PyContextVar_Reset (C &), 142
PyContextVar_Set (C ﬂ-’%) 142
PyContextVar_Type (C A7), 141
PyCoro_CheckExact (C &), 141
PyCoro_New (C $+), 141
PyCoro_Type (C HF), 141
PyCoroObject (CHl o] E & 4)), 141
PyDate_Check (C &), 143
PyDate_CheckExact (C &), 143

.user_site_directory (C WH W),

PyDate_FromDate (C &), 143
PyDate_FromTimestamp (C &), 145
PyDateTime_Check (C &%), 143
PyDateTime_CheckExact (C &), 143
PyDateTime_DATE_GET_FOLD (Cgi‘r) 144
PyDateTime_DATE_GET_HOUR (C &%), 144
PyDateTime DATE_GET_MICROSECOND (C &%),
144
PyDateTime DATE_GET_MINUTE (C &%), 144
PyDateTime DATE_GET_SECOND (C &%), 144
PyDateTime DELTA_GET_DAYS (C &), 145
PyDateTime_DELTA_GET_MICROSECONDS (C _Su]’
22), 145
PyDateTime DELTA_GET_SECONDS (C &<), 145
PyDateTime_FromDateAndTime (C &), 143
PyDateTime_FromDateAndTimeAndFold (C &
22), 144
PyDateTime_FromTimestamp (C &), 145
PyDateTime_GET_DAY (C ), 144
PyDateTime_GET_MONTH (C &), 144
PyDateTime_GET_YEAR (C &), 144
PyDateTime TIME_GET_ FOLD (C &), 145
PyDateTime TIME_GET_HOUR (C &<%), 145
PyDateTime_TIME_GET_MICROSECOND (C &),
145
PyDateTime_TIME_GET_MINUTE (C 3<), 145
PyDateTlme_TIME_GET_SECOND (C 22 145
PyDateTime_TimeZone_UTC (C W), 143
PyDelta_Check (C &), 143
PyDelta_CheckExact (C &), 143
PyDelta_FromDSU (C &), 144
PyDescr_IsData (C 3<), 135
PyDescr_NewClassMethod (C &), 135
PyDescr_NewGetSet (C g), 135
PyDescr_NewMember (C &), 135
PyDescr_NewMethod (C &), 135
PyDescr_NewWrapper (C &), 135
PyDict_Check (C &%), 119
PyDict_CheckExact (C &), 119
PyDict_Clear (C &%), 120
PyDict_Contains (C &%), 120
PyDict_Copy (C &), 120
PyDict_DelItem (C ), 120
PyDict_DelItemString (C &%), 120
PyDict_GetItem (C &), 120
PyDict_GetItemString (C &), 120
PyDict_GetItemWithError (C <), 120
PyDict_Items (C &), 121
PyDict_Keys (C &%), 121
PyDict_Merge (C &), 121
PyDict_MergeFromSeq2 (C &), 122
PyDict_New (C &), 120
PyDict_Next (C &), 121
PyDict_SetDefault (C &%), 120
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PyDict_SetItem (C &), 120
PyDict_SetItemString (C &%), 120
PyDict_Size (C &), 121
PyDict_Type (C ), 119
PyDict_Update (C &), 122
PyDict_vValues (C &), 121
PyDictObject (CHo]E &Al), 119
PyDictProxy_New(Cﬁl*)lzo
PyDoc_STR(CH|Z &), 6
PyDoc_STRVAR (C Pl 2), 6
PyErr_BadArgument (C &%), 26
PyErr_BadInternalCall (C &), 28
PyErr_CheckSignals (C &), 31
PyErr_Clear (C &%), 25
PyErr_Clear (), 10,12
PyErr_ExceptionMatches (C ), 29
PyErr_ExceptionMatches (), 12
PyErr_Fetch (C &), 29
PyErr_Format (C &), 26
PyErr_FormatV (C &), 26
PyErr_GetExcInfo (C &), 30
PyErr_ leenExceptlonMatches (C&4), 29
PyErr_NewException (C &), 31
PyErr_NewExceptionWithDoc (C ¢), 31
PyErr_NoMemory (C ), 26
PyErr_NormalizeException (C ), 30
PyErr_Occurred (C &), 29
PyErr_Occurred(), 10
PyErr_Print (C &%), 26
PyErr_PrintEx (C g<), 25
PyErr_ResourceWarning (C &), 29
PyErr_Restore (C ), 30
PyErr_SetExcFromWindowsErr (C &), 27
PyErr_SetExcFromWindowsErrWithFilename
(C&),28

PyErr_SetExcFromWindowsErrWithFilenameObBgEtal_SetTrace (C &

(Cc&), 27

PyErr_SetObject (C &%), 26
PyErr_SetString (C g), 26
PyErr_SetString (), 10
PyErr_SyntaxLocation (C &), 28
PyErr_SyntaxLocationEx (C &), 28
PyErr_SyntaxLocationObject (C &), 28
PyErr_WarnEx (C &), 28
PyErr_WarnExplicit (C &), 29
PyErr_WarnExplicitObject (C &), 29
PyErr_WarnFormat (C &), 29
PyErr_WriteUnraisable (C &), 26
PyEval_AcquireLock (C &), 160
PyEval_AcquireThread (C &), 160
PyEval_AcquireThread(), 156
PyEval_EvalCode (C &), 20
PyEval_EvalCodeEx (C gy, 21
PyEval_EvalFrame (C & —T—) 21
PyEval_EvalFrameEx (C ), 21
PyEval_GetBuiltins (C &), 56
PyEval_GetFrame (C &%), 56
PyEval_GetFuncDesc (C $), 56
PyEval_GetFuncName (C ), 56
PyEval_GetGlobals (C &), 56
PyEval_GetLocals (C &%), 56
PyEval_InitThreads (C &), 156
PyEval_InitThreads (), 150
PyEval_MergeCompilerFlags (C &%), 21
PyEval_ReleaseLock (C &), 161
PyEval_ReleaseThread (C &%), 160
PyEval_ReleaseThread (), 156
PyEval_RestoreThread (C &%), 157
PyEval_RestoreThread(), 155, 156
PyEval_SaveThread (C &%), 156
PyEval_SaveThread(), 155, 156
PyEval_SetProfile (C &%), 164

125), 164
PyEval_ThreadsInitialized (C &%), 156

PyErr_ SetEchromWindowsErrWithFilenameObByEXs_Z—\rlthmet1cError, 34

C ), 27
PyErr_SetEchnfo (C tﬂ’—’F—) 31
PyErr_SetFromErrno (C ), 26

PyErr_SetFromErrnoWithFilename (C &),
27

PyErr_SetFromErrnoWithFilenameObject (C
&), 27

PyErr_SetFromErrnoWithFilenameObjects
(C&), 27

PyErr_SetFromWindowsErr (C g<7), 27

PyErr_SetFromWindowsErrWithFilename (C
&), 27

PyErr_SetImportError (C &), 28

PyErr_SetImportErrorSubclass (C &), 28

PyErr_SetInterrupt (C &), 31

PyErr_SetNone (C &), 26

PyExc_AssertionError, 34
PyExc_AttributeError, 34
PyExc_BaseException, 34
PyExc_BlockingIOError, 34
PyExc_BrokenPipeError, 34
PyExc_BufferError, 34
PyExc_BytesWarning, 36
PyExc_ChildProcessError, 34
PyExc_ConnectionAbortedError, 34
PyExc_ConnectionError, 34
PyExc_ConnectionRefusedError, 34
PyExc_ConnectionResetError, 34
PyExc_DeprecationWarning, 36
PyExc_EnvironmentError, 36
PyExc_EOFError, 34
PyExc_Exception, 34
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PyExc_FileExistsError, 34
PyExc_FileNotFoundError, 34
PyExc_FloatingPointError, 34
PyExc_FutureWarning, 36
PyExc_GeneratorExit, 34
PyExc_ImportError, 34
PyExc_ImportWarning, 36
PyExc_IndentationError, 34
PyExc_IndexError, 34
PyExc_InterruptedError, 34
PyExc_IOError, 36
PyExc_IsADirectoryError, 34
PyExc_KeyboardInterrupt, 34
PyExc_KeyError, 34
PyExc_LookupError, 34
PyExc_MemoryError, 34
PyExc_ModuleNotFoundError, 34
PyExc_NameError, 34
PyExc_NotADirectoryError, 34
PyExc_NotImplementedError, 34
PyExc_OSError, 34
PyExc_OverflowError, 34
PyExc_PendingDeprecationWarning, 36
PyExc_PermissionError, 34
PyExc_ProcessLookupError, 34
PyExc_RecursionError, 34
PyExc_ReferenceError, 34
PyExc_ResourceWarning, 36
PyExc_RuntimeError, 34
PyExc_RuntimeWarning, 36
PyExc_StopAsyncIteration, 34
PyExc_StopIteration, 34
PyExc_SyntaxError, 34
PyExc_SyntaxWarning, 36
PyExc_SystemError, 34
PyExc_SystemExit, 34
PyExc_TabError, 34
PyExc_TimeoutError, 34
PyExc_TypeError, 34
PyExc_UnboundLocalError, 34
PyExc_UnicodeDecodeError, 34
PyExc_UnicodeEncodeError, 34
PyExc_UnicodeError, 34
PyExc_UnicodeTranslateError, 34
PyExc_UnicodeWarning, 36
PyExc_UserWarning, 36
PyExc_ValueError, 34
PyExc_Warning, 36
PyExc_WindowsError, 36
PyExc_ZeroDivisionError, 34
PyException_GetCause (C &), 32
PyException_GetContext (C &), 32
PyException_GetTraceback (C &), 32
PyException_SetCause (C &), 32

PyException_SetContext (C &), 32
PyException_SetTraceback (C &%), 32
PyFile_FromFd (C &%), 127
PyFile_GetLine (C <), 127
PyFile_SetOpenCodeHook (C &), 128
PyFile_WriteObject (C &), 128
PyFile_WriteString (C &), 128
PyFloat_AS_DOUBLE (C &%), 91
PyFloat_AsDouble (C &%), 91
PyFloat_Check (C &), 91
PyFloat_CheckExact (C &), 91
PyFloat_FromDouble (C U]'—/f—) 91
PyFloat_FromString (C &), 91
PyFloat_GetInfo (C &%), 91
PyFloat_GetMax (C &), 91
PyFloat_GetMin (C g<), 91
PyFloat_Type (C ¥5), 91
PyFloatObject (CH o] 3 A, 91
PyFrame_GetBack (C &%), 56
PyFrame_GetCode (C &%), 56
PyFrame_GetLineNumber (C &), 56
PyFrameObject (C H o] ¥ &4, 21
PyFrozenSet_Check (C &), 122
PyFrozenSet_CheckExact (C &), 122
PyFrozenSet_New (C &), 123
PyFrozenSet_Type (C W), 122
PyFunction_Check (C &%), 124
PyFunction_GetAnnotations (C &%), 124
PyFunction_GetClosure (C &%), 124
PyFunction_GetCode (C g<), 124
PyFunction_GetDefaults (C &), 124
PyFunction_GetGlobals (C &), 124
PyFunction_GetModule (C &%), 124
PyFunction_New (C &), 124

PyFunction_NewWithQualName (C &), 124

PyFunction_SetAnnotations (C &), 125
PyFunction_SetClosure (C &), 124
PyFunction_SetDefaults (C &), 124
PyFunction_Type (C W), 124
PyFunctionObject (C H o] § A, 124
PyGen_Check (C &), 140
PyGen_CheckExact (C &), 140
PyGen_New (C 3), 140
PyGen_NewWithQualName (C &), 140
PyGen_Type (C ), 140

PyGenObject (C Bl ol ¥ & 4]), 140
PyGetSetDef (C to]E & 4l), 201
PyGILState_Check (C &), 158
PyGILState_Ensure (C &%), 157

PyGILState_GetThisThreadState (C ), 157

PyGILState_Release (C &), 157
PyImport_AddModule (C ), 43
PyImport_AddModuleObiject (C &), 43
PyImport_AppendInittab (C &), 45
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PyImport_ExecCodeModule (C &), 43
PyImport_ExecCodeModuleEx (C &), 44
PyImport_ExecCodeModuleObject (C &), 44
PyImport_ExecCodeModuleWithPathnames (C
), 44
PyImport_ExtendInittab (C &), 45
PyImport_FrozenModules (C <), 45
PyImport_GetImporter (C &), 44
PyImport_GetMagicNumber (C <), 44
PyImport_GetMagicTag (C &), 44
PyImport_GetModule (C &), 44
PyImport_GetModuleDict (C &), 44
PyImport_Import (C $), 43
PyImport_ImportFrozenModule (C &), 45
PyImport_ImportFrozenModuleObject (C &
4,45
PyImport_ImportModule (C &), 42
PyImport_ImportModuleEx (C 35), 42
PyImport_ImportModuleLevel (C &), 43
PyImport_ImportModuleLevelObject (C &
), 42
PyImport_ ImportModuleNoBlock (CE), 42
PyImport_ReloadModule (C &), 43
PyIndex_Check (C &), 70
PyInstanceMethod_Check (C &), 125
PyInstanceMethod_Function (C &), 125
PyInstanceMethod_GET_FUNCTION (C &), 125
PyInstanceMethod_New (C &%), 125
PyInstanceMethod_Type (C Y1), 125
PyInterpreterState (CH o] E &4l), 156
PyInterpreterState_Clear (C &%), 158
PyInterpreterState Delete (C3H), 158
PyInterpreterState_Get (C &), 159
PyInterpreterState_GetDict (C ¥), 159
PyInterpreterState_GetID (C &%), 159
PyInterpreterState_Head (C &), 164
PyInterpreterState_Main (C &), 164
PyInterpreterState_New (C &), 158
PyInterpreterState_Next (C &), 164
PyInterpreterState_ThreadHead (C &), 164
PylIter_Check (C &%), 74
Pylter_Next (C &), 74
PyList_Append (Cﬁ'/\) 119
PyList_AsTuple (C &%), 119
PyList_Check (C &), 118
PyList_CheckExact (C &), 118
PyList_GET_ITEM(C &%), 118
PyList_GET_SIZE (C &), 118
PyList_GetItem (C &), 118

PyList_SET_ITEM(C &%), 119
PyList_SetItem (C <), 118
PyList_SetItem(),7

PyList_SetSlice (C &%), 119

PyList_Size (C &), 118

PyList_Sort (C &%), 119

PyList_Type (C %), 118

PyListObject (CH©o]E & A], 118
PyLong_AsDouble (C &%), 90
PyLong_AsLong (C &), 88
PyLong_AsLongAndOverflow (C &%), 88
PyLong_AsLongLong (C &), 88
PyLong_AsLongLongAndOverflow (C &), 89
PyLong_AsSize_t (C <), 89
PyLong_AsSsize_t (C ), 89
PyLong_AsUnsignedLong (C &), 89
PyLong_AsUnsignedLongLong (C &), 89
PyLong_AsUnsignedLongLongMask (C &), 90
PyLong_AsUnsignedLongMask (C &%), 89
PyLong_AsVoidPtr (C &), 90
PyLong_Check (C &), 87
PyLong_CheckExact (C &), 87
PyLong_FromDouble (C &), 88
PyLong_FromLong (C S), 87
PyLong_FromLongLong (C &), 87
PyLong_FromSize_t (C &), 87
PyLong_FromSsize_t (C &), 87
PyLong_FromString (C &), 88
PyLong_FromUnicode (C &), 88
PyLong_FromUnicodeObject (C &), 88
PyLong_FromUnsignedLong (C &), 87
PyLong_FromUnsignedLongLong (C k), 88
PyLong_FromVoidPtr (C &), 88
PyLong_Type (C ), 87

PyLongObJject (C t o] & Al), 87
PyMapping_Check (C ), 73
PyMapping_DelItem (C <), 73
PyMapping_DelItemString (C &), 73
PyMapping_GetItemString (C &), 73
PyMapping_HasKey (C ), 73
PyMapping_HasKeyString (C &
PyMapping_Items (C $), 73
PyMapping_Keys (C 6"/\) 73
PyMapping_Length (C &%), 73
PyMapping_SetItemString (C &), 73
PyMapping_Size (C ), 73
PyMapping_Values (C &), 73
PyMappingMethods (C H o] E] & 4), 229
PyMappingMethods.mp_ass_subscript (C &

Fr), 73

PyList_GetItem(),9 H W), 229

PyList_GetSlice (C &%), 119 PyMappingMethods.mp_length (C ¥ W),
PyList_Insert (C &), 119 229

PyList_New (Cg<), 118 PyMappingMethods.mp_subscript (C ¥ H
PyList_Reverse (C &%), 119 ), 229
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PyMarshal_ReadLastObjectFromFile (C
), 46
PyMarshal_ReadLongFromFile (C $<), 46
PyMarshal_ReadObjectFromFile (C &%), 46
PyMarshal_ReadObjectFromString (C &),
46
PyMarshal_ReadShortFromFile (C g4, 46
PyMarshal_ WriteLongToFile (C €<), 46
PyMarshal_ WriteObjectToFile (C &), 46
PyMarshal_WriteObjectToString (C &), 46
PyMem_Calloc (C &), 187
PyMem_Del (C 3), 188
PYMEM_DOMAIN_MEM (C Bl =2 &), 190
PYMEM_DOMAIN_OBJ (C Wl = &), 190
PYMEM DOMAIN RAW (C P} &), 190
PyMem_Free (C &), 187
PyMem_GetAllocator (C &), 190
PyMem_Malloc (C &), 187
PyMem_New (C ), 187
PyMem_RawCalloc (C &%), 186
PyMem_RawFree (C ), 187
PyMem_RawMalloc (C &%), 186
PyMem_RawRealloc (C &%), 186
PyMem_Realloc (C &), 187
PyMem_Resize (C &), 188
PyMem_SetAllocator (C g<), 190
PyMem_SetupDebugHooks (C &), 190
PyMemAllocatorDomain (C B o] & Al), 190
PyMemAllocatorEx (C Bl o] g & 4l), 189
PyMember_GetOne (C &%), 201
PyMember_SetOne (C <), 201
PyMemberDef (C H| o] & & /“) 200
PyMemoryView_Check (C &), 137
PyMemoryView_FromBuffer (C ¥5), 137
PyMemoryView_FromMemory (C ), 137
PyMemoryView_FromObiject (C ), 137
PyMemoryView_GET_BASE (C &), 137
PyMemoryView_GET_BUFFER (C &), 137
PyMemoryView_GetContiguous (C &), 137
PyMethod_Check (C tﬂ'—’,\—) 125
PyMethod_Function (C &), 125
PyMethod_GET_FUNCTION (C &), 125
PyMethod_GET_SELF (C&), 125
PyMethod_New (C &), 125
PyMethod_Self (C &), 125
PyMethod_Type (C ¥F), 125
PyMethodDef (C H] ©]¥] & 4]), 198
PyModule_AddFunctions (Cﬂ'/\) 133
PyModule_AddIntConstant (C &), 133
PyModule_AddIntMacro (C <), 133
PyModule_AddObject (C <), 133
PyModule_AddStringConstant (C <), 133
PyModule_AddStringMacro (C &), 134
PyModule_AddType (C &), 134

PyModule_Check (C &), 128
PyModule_CheckExact (C &), 128
PyModule_Create (C &%), 131
PyModule_Create2 (C &), 131
PyModule_ExecDef (C &), 133
PyModule_FromDefAndSpec (C &), 132
PyModule_FromDefAndSpec?2 (C g), 132
PyModule_GetDef (C &%), 129
PyModule_GetDict (C &), 128
PyModule_GetFilename (C &), 129
PyModule_GetFilenameObject (C &%), 129
PyModule_GetName (C &), 129
PyModule_GetNameObiject (C &), 129
PyModule_GetState (C &), 129
PyModule_New (C &), 128
PyModule_NewObject (Cﬂ'/\) 128
PyModule_SetDocString (C &), 133
PyModule_Type (C ¥), 128
PyModuleDef (C t] o] ¥ & Al), 129
PyModuleDef_Init (C <), 131
PyModuleDef_Slot (CHl o] &4l), 131
PyModuleDef_Slot.slot (C ®WH8 W), 131
PyModuleDef_Slot.value (C ¥y W), 131
PyModuleDef.m_base (C WH W), 129
PyModuleDef.m_clear (C ¥ ), 130
PyModuleDef.m_doc (C ®H W), 129
PyModuleDef.m_free (C W8 W), 130
PyModuleDef.m_methods (C W W), 130
PyModuleDef.m_name (C W& W), 129
PyModuleDef.m_reload (C W1 ), 130
PyModuleDef.m_size (CHH W), 129
PyModuleDef.m_slots (C ® 8 W), 130
PyModuleDef.m_traverse (C ®Wd W), 130
PyNumber_Absolute (C &), 69
PyNumber_Add (C &%), 68
PyNumber_And (C &), 69
PyNumber_AsSsize_t (C ), 70
PyNumber_Check (C ), 68
PyNumber_Divmod (C ), 68
PyNumber_Float (C &), 70
PyNumber_FloorDivide (C &%), 68
PyNumber_Index (C g<), 70
PyNumber_InPlaceAdd (C‘L/\) 69
PyNumber_InPlaceAnd (C &%), 70
PyNumber_InPlaceFloorDivide (C &), 69
PyNumber_InPlaceLshift (C &%), 70
PyNumber_InPlaceMatrixMultiply (C k<),
69
PyNumber_InPlaceMultiply (C &%), 69
PyNumber_InPlaceOr (C &), 70
PyNumber_InPlacePower (C &%), 70
PyNumber_InPlaceRemainder (C &), 69
PyNumber_InPlaceRshift (C &), 70
PyNumber_InPlaceSubtract (C &%), 69
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PyNumber_InPlaceTrueDivide (C &), 69
PyNumber_InPlaceXor (C &%), 70
PyNumber_Invert (C &%), 69
PyNumber_Long (C ), 70
PyNumber_Lshift (C &%), 69
PyNumber_MatrixMultiply (C &), 68
PyNumber_Multiply (C &), 68
PyNumber_Negative (C &), 68
PyNumber_Or (C &), 69
PyNumber_Positive (C <), 68
PyNumber_Power (C ), 68
PyNumber_Remainder (C &), 68
PyNumber_Rshift (C &%), 69
PyNumber_Subtract (C &), 68
PyNumber_ToBase (C &), 70
PyNumber_TrueDivide (C &), 68
PyNumber_Xor (C &%), 69
PyNumberMethods (C ©| ¢ E & 4]), 226
PyNumberMethods.nb_absolute (C W HF),
228
PyNumberMethods
PyNumberMethods
PyNumberMethods

.nb_add (C W8] ¥), 227
.nb_and (C W8] ¥4), 228
.nb_bool (C ¥y W), 228

PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods

PyNumberMethods
227
PyNumberMethods
227
PyNumberMethods
PyNumberMethods
227
PyNumberMethods
PyNumberMethods
227
PyNumberMethods
228
PyNumberMethods
PyNumberMethods
227
PyNumberMethods
), 228
PyNumberMethods

.nb_int (C ¥y ¥
.nb_invert (C ¥y W), 228
.nb_lshift (C @8 M), 228
.nb_matrix_multiply (C %
H W), 228

.nb_multiply (C W8 ¥,

.nb_or (C = ¥
.nb_positive (C W1 W),

), 228

.nb_negative (C W8 Hg),

), 228

.nb_power (C ¥ W), 227
.nb_remainder (C W1 HS),

.nb_reserved (C Wy ¥,

.nb_rshift (C ¥y W), 228
.nb_subtract (C W1 W),

.nb_true_divide (C @y ¥

.nb_xor (C ¥y M), 228

PyNumberMethods
PyNumberMethods
PyNumberMethods
W), 228
PyNumberMethods
PyNumberMethods

.nb_index (C¥8 ¥
.nb_inplace_add (C #n| ¥

.nb_divmod (C W8] H), 227
.nb_float (C Wy W), 228
.nb_floor_divide (C ¥ H

), 228

), 228
PyNumberMethods
), 228
PyNumberMethods.nb_inplace_floor_divide
(C o W), 228
PyNumberMethods.nb_inplace_lshift (C %
H W), 228

.nb_inplace_and (C ¥+ A

PyObject (C H| o] E & A]), 196
PyObject_AsCharBuffer (C &%), 81
PyObject_ASCII (C <), 61
PyObject_AsFileDescriptor (C &%), 127
PyObject_AsReadBuffer (C &), 81
PyObject_AsWriteBuffer (C &), 81
PyObject_Bytes (C ), 61
PyObject_Call (C &), 65
PyObject_CallFunction (C &), 66
PyObject_CallFunctionObjArgs (C &%), 66
PyObject_CallMethod (C &), 66
PyObject_CallMethodNoArgs (C g), 66
PyObject_CallMethodObijArgs (C &), 66

PyNumberMethods.nb_inplace_matrix_multipRyObject_CallMethodOneArg (C $), 67

(C oW W), 228
PyNumberMethods.nb_inplace_multiply
W W), 228
PyNumberMethods.nb_inplace_or (C W H
), 228
PyNumberMethods.nb_inplace_power (C HH
), 228
PyNumberMethods.nb_inplace_remainder (C
W W), 228
PyNumberMethods.nb_inplace_rshift (C 9
H W), 228
PyNumberMethods.nb_inplace_subtract
Wy W), 228
PyNumberMethods.nb_inplace_true_divide
(C A ¥4, 228
PyNumberMethods.nb_inplace_xor (C W1 H
), 228

(c

(«©

PyObject_CallNoArgs (C &), 65
PyObject_CallObject (C &), 66
PyObject_Calloc (C &%), 188
PyObject_CallOneArg (C &), 65
PyObject_CheckBuffer (C &), 80
PyObject_ CheckReadBuffer((?ﬁm}j 81
PyObject_Del (C &%), 195
PyObject_DelAttr (C &), 60
PyObject_DelAttrString (C &), 60
PyObject_DelItem (C &), 62
PyObject_Dir (Cﬁ"\) 62
PyObject_Free (C &), 189
PyObject_GC_Del (C &%), 236
PyObject_GC_IsFinalized (C &), 236
PyObject_GC_IsTracked (C &), 236
PyObject_GC_New (C &), 236
PyObject_GC_NewVar (C 3), 236
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PyObject_GC_Resize (C &), 236
PyObject_GC_Track (C &%), 236
PyObject_GC_UnTrack (C &), 237
PyObject_GenericGetAttr (C &), 60
PyObject_GenericGetDict (C &), 60
PyObject_GenericSetAttr (C &), 60
PyObject_GenericSetDict (Cfﬂ"\) 60
PyObject_GetArenaAllocator (C &), 192
PyObject_GetAttr (C &), 59
PyObject_GetAttrString (C ), 60
PyObject_GetBuffer (C ), 80
PyObject_GetItem (C &), 62
PyObject_GetIter (C &), 63
PyObject_HasAttr (C &), 59
PyObject_HasAttrString (C &), 59
PyObject_Hash (C ), 62
PyObject_HashNotImplemented (C ), 62
PyObject_HEAD (C "2 &), 196
PyObject_HEAD_INIT (CWj3Z &), 197
PyObject_Init (C ), 195
PyObject_InitVar (C <), 195
PyObject_IS_GC (C &), 236
PyObject_IsInstance (C &), 61
PyObject_ IsSubclass(C ), 61
PyObject_IsTrue (C &%), 62
PyObject_Length (C &), 62
PyObject_LengthHint (C &), 62
PyObject_Malloc (C &%), 188
PyObject_New (C &), 195
PyObject_NewVar (C &%), 195
PyObject_Not (C &), 62
PyObject._ob_next (C W8 W), 208
PyObject._ob_prev (C Wy W), 208
PyObject_Print (C &), 59
PyObject_Realloc (C &%), 188
PyObject_Repr (C &), 61
PyObject_RichCompare (C &), 60
PyObject_RichCompareBool (C &%), 60
PyObject_SetArenaAllocator (C &), 192
PyObject_SetAttr (C &), 60
PyObject_SetAttrString (C &), 60
PyObject_SetItem (C &), 62
PyObject_Size (Cﬁ'/\) 62
PyObject_sStr (C &%), 61
PyObject_Type (C &), 62
PyObject_TypeCheck (C ), 62
PyObject_VAR_HEAD (C "] 2 &), 196
PyObject_Vectorcall (C &), 67
PyObject_VectorcallDict (C &), 67
PyObject_VectorcallMethod (C §), 67
PyObjectArenalAllocator (C g o] ¥ & A]), 192
PyObject.ob_refcnt (C W W), 208
PyObject .ob_type (C ®H W), 209
PyOS_AfterFork (C <), 38

PyOS_AfterFork_Child (C &%), 38
PyOS_AfterFork_Parent (C &), 37
PyOS_BeforeFork (C &), 37
PyOS_CheckStack (C &), 3
PyOS_double_to_string (C?J;f,\—), 55
PyOS_FSPath (C &%), 37
PyOS_getsig (C &%), 38
PyOS_InputHook (C S, 19
PyOS_ReadlineFunctionPointer (C ¥, 19
PyOS_setsig (C &), 38
PyOS_snprintf (C &), 5
PyOS_stricmp (C &), 56
PyOS_string_to_double (C &%), 55
PyOS_strnicmp (C &), 56
PyOS_vsnprintf (C &), 54
PyParser_SimpleParseFile (C &%), 19
PyParser_SimpleParseFileFlags (C &%), 19
PyParser_SimpleParseString (C €<), 19
PyParser_SimpleParseStringFlags (C &),
19
PyParser_SimpleParseStringFlagsFilename
(C =), 19
PyPreConfig (CE|o]E & Al), 172
PyPreConfig_InitIsolatedConfig (C SF),
172
PyPreConfig_InitPythonConfig (C &), 172
PyPreConfig.allocator (C Wy W), 172
PyPreConfig.coerce_c_locale (C ¥y WHH),

173
PyPreConfig.coerce_c_locale_warn (C ¥ H
W), 173
PyPreConfig.configure_locale (CHH H)
172

PyPreConfig.dev_mode (C | ¥HF), 173
PyPreConfig.isolated (C ¥ ¥H4), 173
PyPreConfig.legacy_windows_fs_encoding
(CHW W), 173
PyPreConfig.parse_argv (C ¥y W), 173
PyPreConfig.use_environment (C W& WH),
173
PyPreConfig.utf8_mode (C WH W), 173
PyProperty_Type (C ), 135
PyRun_AnyFile (Cﬁ"\) 17
PyRun_AnyFileEx (C &), 17
PyRun_AnyFileExFlags (C &), 18
PyRun_AnyFileFlags (C &), 17
PyRun_File (Cg<), 20
PyRun_FileEx (C &), 20
PyRun_FileExFlags (C &), 20
PyRun_FileFlags (C g<), 20
PyRun_InteractiveLoop (C &%), 18
PyRun_InteractiveLoopFlags (C ¥F), 18
PyRun_InteractiveOne (C &), 18
PyRun_InteractiveOneFlags (C &%), 18
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PyRun_SimpleFile (C &%), 18
PyRun_SimpleFileEx (C &), 18
PyRun_SimpleFileExFlags (C &), 18
PyRun_SimpleString (C &), 18
PyRun_SimpleStringFlags (C &), 18
PyRun_String (C &), 19
PyRun_StringFlags (C?ﬂ"\) 19
PySeqlter_Check (C g<), 135
PySeqlter_New (C ), 135
PySeqlter_Type (C W), 135
PySequence_Check (C &), 71
PySequence_Concat (C &), 71
PySequence_Contains (C &%), 72
PySequence_Count (C &), 71
PySequence_DelItem (C <), 71
PySequence_DelSlice (Ccad), 71
PySequence_Fast (C &%), 72
PySequence_Fast_GET_ITEM (C &%), 72
PySequence_Fast_GET_SIZE (C &%), 72
PySequence_Fast_ITEMS (C &), 72
PySequence_GetItem (C &), 71
PySequence_GetItem(),9
PySequence_GetSlice (C &), 71
PySequence_Index (C &), 72
PySequence_InPlaceConcat (C &%), 71
PySequence_InPlaceRepeat (C &), 71
PySequence_ITEM (C &%), 72
PySequence_Length (C &), 71
PySequence_List (C &%), 72
PySequence_Repeat (C &), 71
PySequence_SetItem (C <), 71
PySequence_SetSlice (C k), 71
PySequence_Size (C &%), 71
PySequence_Tuple (C &), 72
PySequenceMethods (C H] o] E & 41), 229
PySequenceMethods.sq_ass_item (C " W
25),229
PySequenceMethods.sq concat (C W8 H),
229
PySequenceMethods.sq_contains (C Wy W
22),229
PySequenceMethods.sqg _inplace_concat (C
Wy W), 229
PySequenceMethods.sq inplace_repeat (C
W W), 230
PySequenceMethods.sq_item (C W W), 229
PySequenceMethods.sq_length (C WH H),
229
PySequenceMethods.sq _repeat (C Wy H),
229
PySet_Add (C &), 123
PySet_Check (C &%), 122
PySet_Clear (C &), 123
PySet_Contains (C &), 123

PySet_Discard (C &), 123
PySet_GET_SIZE (C g<), 123

PySet_New (C &), 123

PySet_Pop (C &), 123

PySet_Size (C <), 123

PySet_Type (C W), 122

PySetObject (C o] ¥ & Al), 122
PySignal_SetWakeupFd (C &%), 31
PySlice_AdjustIndices (C &), 137
PySlice_Check (C <), 136
PySlice_GetIndices (C &), 136
PySlice_GetIndicesEx (C &%), 136
PySlice_New (C &%), 136

PySlice_Type (C ¥, 136

PySlice_Unpack (C ¥), 136
PyState_AddModule (C‘G]'/\) 134
PyState_FindModule (C &), 134
PyState_RemoveModule (C &), 134
PyStatus (Cd o] g & A, 171
PyStatus_Error (C g, 171
PyStatus_Exception (Cg<), 171
PyStatus_Exit (C &), 171
PyStatus_IsError (C &%), 171
PyStatus_IsExit (C &), 171
PyStatus_NoMemory (C &), 171
PyStatus_Ok (C &), 171
PyStatus.err_msg (C |8 W), 171
PyStatus.exitcode (C ¥y W), 171
PyStatus.func (C ¥y W), 171
PyStructSequence_Desc (C H o] E] & 4), 117
PyStructSequence_Field (CH|o]E &4, 117
PyStructSequence_GET_ITEM (CU]'/\) 117
PyStructSequence_GetItem (C &%), 117
PyStructSequence_InitType (C &), 117
PyStructSequence_InitType2 (C &), 117
PyStructSequence_New (C &), 117
PyStructSequence_NewType (C &), 117
PyStructSequence_SET_ITEM (C &%), 118
PyStructSequence_SetItem (C &%), 117
PyStructSequence_UnnamedField(CH ), 117
PySys_AddAuditHook (C &), 41
PySys_AddWarnOption (C &), 40

PySys AddWarnOptlonUnlcode (C &), 40
PySys_AddxOption (C &), 40
PySys_Audit (C &%), 41
PySys_FormatStderr (C g), 40
PySys_FormatStdout (C g<), 40
PySys_GetObject (C 5—1./\) 40
PySys_GetXOptions (C &), 41
PySys_ResetWarnOptions (C &4
PySys_SetArgv (C &), 153
PySys_SetArgv (), 150
PySys_SetArgvEx (C ¥<), 153
PySys_SetArgvEx (), 12, 150

), 40
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PySys_SetObject (C &%), 40
PySys_SetPath (C &), 40
PySys_WriteStderr (C &), 40
PySys_WriteStdout (C &), 40

Python 3000 (3] 3000), 251
PYTHON*, 149

PYTHONCOERCECLOCALE, 180
PYTHONDERUG, 148
PYTHONDONTWRITEBYTECODE, 148
PYTHONDUMPREFS, 208

PYTHONHASHSEED, 149

PYTHONHOME, 12, 149, 154, 176

Pythonic (3}o] ¥ T}2), 251
PYTHONINSPECT, 149
PYTHONIOENCODING, 151
PYTHONLEGACYWINDOWSEFSENCODING, 149
PYTHONLEGACYWINDOWSSTDIO, 149
PYTHONMALLOC, 186, 189, 191
PYTHONMALLOCSTATS, 186
PYTHONNOUSERSITE, 149
PYTHONOLDPARSER, 178
PYTHONOPTIMIZE, 149

PYTHONPATH, 12, 149, 177
PYTHONUNBUFFERED, 150

PYTHONUTFS, 180

PYTHONVERBOSE, 150
PyThread_create_key (C &%), 166
PyThread_delete_key (C &%), 167
PyThread_delete_key_value (C &), 167
PyThread_get_key_value (C &), 167
PyThread_ReInitTLS (C g<), 167
PyThread_set_key_value (C k), 167
PyThread_tss_alloc (C &), 166
PyThread_tss_create (C &), 166
PyThread_tss_delete (C &%), 166
PyThread_tss_free (C &), 166
PyThread_tss_get (C &), 166
PyThread_tss_is_created (C &%), 166
PyThread_tss_set (C &%), 166
PyThreadState, 154

PyThreadState (C H| o] E] & 41), 156
PyThreadState_Clear (C &), 158
PyThreadState_Delete (C &), 159
PyThreadState_DeleteCurrent (C &), 159
PyThreadState_Get (C &), 157
PyThreadState_GetDict (C &%), 160
PyThreadState_GetFrame (C ), 159
PyThreadState_GetID (C &), 159
PyThreadState_GetInterpreter (C &%), 159
PyThreadState_New (C <), 158
PyThreadState_Next (C g), 165
PyThreadState_SetAsyncExc (C &), 160
PyThreadState_Swap (C g<), 157
PyTime_Check (C &), 143

PyTime_CheckExact (C &), 143
PyTime_FromTime (C &%), 144
PyTime_FromTimeAndFold (C &), 144
PyTimeZone_FromOffset (C &), 144
PyTimeZone_FromOffsetAndName (C &), 144
PyTrace_C_CALL (C ¥<), 164
PyTrace_C_EXCEPTION (C H<), 164
PyTrace_C_RETURN (C WH%), 164
PyTrace_CALL (C ¥%), 163
PyTrace_EXCEPTION (C ¥%), 163
PyTrace_LINE (C <), 164
PyTrace_OPCODE (C W), 164
PyTrace_RETURN (C ¥ %), 164
PyTraceMalloc_Track (C &%), 192
PyTraceMalloc_Untrack (C &), 192
PyTuple_Check (C ), 115
PyTuple_CheckExact (C &), 115
PyTuple_GET_ITEM (C &), 116
PyTuple_GET_SIZE (C ), 116
PyTuple_GetItem (C ), 116
PyTuple_GetSlice (C <), 116
PyTuple_New (C &%), 115
PyTuple_Pack (C &%), 115
PyTuple_SET_ITEM(C ¥5), 116
PyTuple_SetItem (C ), 116
PyTuple_SetItem(),7
PyTuple_Size (C &%), 116
PyTuple_Type (C ¥%), 115
PyTupleObject (CHlolE §4]), 115
PyType_Check (C &), 83
PyType_CheckExact (C T), 83
PyType_ClearCache (C &), 83
PyType_FromModuleAndSpec (C &), 85
PyType_FromSpec (C 3), 85
PyType_FromSpecWithBases (C &), 85
PyType_GenericAlloc (C &), 84
PyType_GenericNew (C g<), 84
PyType_GetFlags (C &%), 84
PyType_GetModule (C g), 84
PyType_GetModuleState (C &), 85
PyType_GetSlot (C &), 84
PyType_HasFeature (C ¥<), 84
PyType_IS_GC (C &), 84
PyType_IsSubtype (C &), 84
PyType_Modified (C g), 84
PyType_Ready (C &), 84
PyType_Slot (CHlolE & 4]), 86
PyType_Slot.PyType_Slot.pfunc (C ¥ W
), 86
PyType_Slot.PyType_Slot.slot (CHH W),
86
PyType_Spec (C U o] E] & 4]), 85
PyType_Spec.PyType_Spec.basicsize (C W
W W), 85
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PyType_Spec.PyType_Spec.flags (C Wy W
PN
), 85
PyType_Spec.PyType_Spec.
), 85

PyType_Spec.PyType_Spec.

itemsize (C W4

name (C{ ¥ A

85

PyType_Spec.PyType_Spec.

), 86

slots (C Wy W

PyType_Type (C ), 83
PyTypeObject (C Yol E & 4]), 83

PyTypeObject.
.tp_as_async (C ¥y ¥H), 2

PyTypeObject

PyTypeObject.
.tp_as_mapping (C W& W

PyTypeObject
212

PyTypeObject.
PyTypeObject.

212
PyTypeObject

PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_dictoffset

PyTypeObject
222

PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_free (CHW WHa), 224

PyTypeObject

PyTypeObiject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_iter (CHy W

PyTypeObject

PyTypeObject.
.tp_members (C @8 H4), 220
.tp_methods (C ®H W), 220
.tp_mro (C ¥¥ W), 224

PyTypeObject
PyTypeObject
PyTypeObject

PyTypeObject.
.tp_new (C ¥d W), 223

PyTypeObject

PyTypeObject.
.tp_richcompare (C ®H W),

PyTypeObject
218
PyTypeObject

PyTypeObject.

tp_alloc (C ¥y ¥W4), 223

tp_as_buffer (C W W), 214

tp_as_number (C ¥ W), 212
tp_as_sequence (C Wy H),

.tp_base (C ¥ Ha), 220

tp_bases (C @H W), 224
tp_basicsize (CHH A
tp_cache (C @W W), 224
tp_call (C ¥y ¥4, 213
tp_clear (C W W), 218
tp_dealloc (C®H W), 210
tp_del (C WH ¥5), 225
tp_descr_get (C Wy ¥H4), 221
tp_descr_set (C ¥ W), 221
tp_dict (C ¥ ¥4, 221

(C W ¥,

), 210

tp_doc (C WY §l), 217
tp_finalize (C W8 ¥4, 225
tp_flags (C HWY W4, 214

tp_getattr (C¥W¥ W), 211
tp_getattro (CHWW W), 214
tp_getset (C Wy W), 220
tp_hash (C ®¥ W), 213
tp_init (CWH W), 222
tp_is_gc (CHW W), 224
tp_itemsize (C@W W), 210
), 220
tp_iternext (C WY W), 220

tp_name (C @8 ¥4, 209

tp_repr (CHH W), 212

.tp_setattr (CHW HF), 212

tp_setattro (CHWB W), 214

PyTypeObject.tp_str (C A8 W), 213

PyTypeObject.tp_subclasses (C W W),
225

PyTypeObject.tp_traverse (C W1 HI), 217

PyTypeObject.tp_vectorcall (C W W),
226

PyTypeObject.tp_vectorcall offset (C
H W), 211

PyTypeObject.tp_version_tag (C W H W),
225

PyTypeObject.tp_weaklist (C W1 W), 225
PyTypeObject.tp_ weakllstoffset(C'mlﬂ |
), 219
PyTZInfo_Check (C <), 143
PyTZInfo_CheckExact (C &), 143
PyUnicode_1BYTE_DATA (C &), 97
PyUnicode_1BYTE_KIND (C "l 3 &), 97
PyUnicode_2BYTE_DATA (C &%), 97
PyUnicode_2BYTE_KIND (C "l = &), 97
PyUnicode_4BYTE_DATA (C &), 97
PyUnicode_4BYTE_KIND (C Wi 3 &), 97
PyUnicode_AS_DATA (C &), 98
PyUnicode_AS_UNICODE (C &%), 98
PyUnicode_AsASCIIString (C &), 112
PyUnicode_AsCharmapString (C ¥5), 112
PyUnicode_AsEncodedString (C &), 107
PyUnicode_AsLatinlString (C &%), 111
PyUnicode_AsMBCSString (C &), 113
PyUnicode_AsRawUnicodeEscapeString (C &
), 111
PyUnicode_AsUCS4 (C &), 102
PyUnicode_AsUCS4Copy (C &), 103
PyUnicode_AsUnicode (C &), 103
PyUnicode_AsUnicodeAndSize (C &), 103
PyUnicode_AsUnicodeCopy (C &), 104
PyUnicode_AsUnicodeEscapeString (C &),
111
PyUnicode_AsUTF8 (C &%), 108
PyUnicode_AsUTF8AndSize (C &), 108
PyUnicode_AsUTF8String (C &), 107
PyUnicode_AsUTF16String (C &), 109
PyUnicode_AsUTF32String (C &), 109
PyUnicode_AsWideChar (C &%), 106
PyUnicode_AsWideCharString (C &), 106
PyUnicode_Check (C &), 97
PyUnicode_CheckExact (C &%), 97
PyUnicode_Compare (C &), 114
PyUnicode_CompareWithASCIIString (C &
2, 114
PyUnicode_Concat (C &%), 114
PyUnicode_Contains (C &), 115
PyUnicode_CopyCharacters (C &%), 102
PyUnicode_ Count(Cﬁ*A) 114
PyUnicode_DATA (C 3<), 98
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PyUnicode_Decode (C &), 107
PyUnicode_DecodeASCII (C &), 112
PyUnicode_DecodeCharmap (C &), 112
PyUnicode_DecodeFSDefault (C &), 105
PyUnicode_DecodeFSDefaultAndSize (C ¢
2,105
PyUnicode_DecodeLatinl (C &%), 111
PyUnicode_DecodeLocale (C &), 104
PyUnicode_DecodeLocaleAndSize (C <), 104
PyUnicode_DecodeMBCS (C &), 113
PyUnicode_DecodeMBCSStateful (C &), 113
PyUnicode_DecodeRawUnicodeEscape (C &
2. 111
PyUnicode_DecodeUnicodeEscape (C &), 111
PyUnicode_DecodeUTF7 (C &), 110
PyUnicode_DecodeUTF7Stateful (C&), 110
PyUnicode_DecodeUTF8 (C &%), 107
PyUnicode_DecodeUTF8Stateful (C &%), 107
PyUnicode_DecodeUTF16 (C &%), 109
PyUnicode_DecodeUTF16Stateful (C &), 109
PyUnicode_DecodeUTF32 (C &), 108
PyUnicode_DecodeUTF32Stateful (C &), 108
PyUnicode_Encode (C &%), 107
PyUnicode_EncodeASCII (C &), 112
PyUnicode_EncodeCharmap (C &), 112
PyUnicode_EncodeCodePage (C &), 113
PyUnicode_EncodeFSDefault (C &%), 106
PyUnicode_EncodeLatinl (C &), 111
PyUnicode_EncodeLocale (C &), 104
PyUnicode_EncodeMBCS (C &), 113
PyUnicode_EncodeRawUnicodeEscape (C &
2111
PyUnicode_EncodeUnicodeEscape (C &), 111
PyUnicode_EncodeUTF7 (C &), 110
PyUnicode_EncodeUTF8 (C &), 108
PyUnicode_EncodeUTF16 (C &), 110
PyUnicode_EncodeUTF32 (C &), 109
PyUnicode_Fill (C &), 102
PyUnicode_Find (C &), 114
PyUnicode_FindChar (C &), 114
PyUnicode_Format (C &%), 115
PyUnicode_FromEncodedObject (C <), 102
PyUnicode_FromFormat (C'd'/\) 101
PyUnicode_FromFormatV (C &), 102
PyUnicode_FromKindAndData (C &%), 100
PyUnicode_FromObject (C &%), 104
PyUnicode_FromString (C &), 101
PyUnicode_FromString(), 120
PyUnicode_FromStringAndSize (C &), 100
PyUnicode_FromUnicode (C &%), 103
PyUnicode_FromWideChar (C &), 106
PyUnicode_FSConverter (C &), 105
PyUnicode_FSDecoder (C <), 105
PyUnicode_GET_DATA_SIZE (C &), 98

PyUnicode_GET_LENGTH (C &%), 97
PyUnicode_GET_SIZE (C &), 98
PyUnicode_GetLength (C &), 102
PyUnicode_GetSize (C &), 104
PyUnicode_InternFromString (C ¥<), 115
PyUnicode_InternInPlace (C &), 115
PyUnicode_IsIdentifier (C &), 99
PyUnicode_Join (C &), 114
PyUnicode_KIND (C gt<), 97
PyUnicode_ MAX_CHAR_VALUE (C W] 2 &), 98
PyUnicode_New (C &), 100
PyUnicode_READ (C <), 98
PyUnicode_READ_CHAR (C &), 98
PyUnicode_ReadChar (C g<), 102
PyUnicode_READY (C <), 97
PyUnicode_Replace (C &), 114
PyUnicode_RichCompare (C &), 115
PyUnicode_Split (C &%), 114
PyUnicode_Splitlines (C &%), 114
PyUnicode_Substring (C &), 102
PyUnicode_Tailmatch (C &%), 114
PyUnicode_TransformDecimalToASCII (C &
), 103
PyUnicode_Translate (C &), 113
PyUnicode_TranslateCharmap (C &), 113
PyUnicode_Type (C W), 97
PyUnicode_WCHAR_KIND (C "l =2 &), 97
PyUnicode_WRITE (C &), 98
PyUnicode_WriteChar (C &), 102
PyUnicodeDecodeError_Create (C g), 32
PyUnicodeDecodeError_GetEncoding (C &
), 33
PyUnicodeDecodeError_GetEnd (C &), 33
PyUnicodeDecodeError_GetObject (C &),
33
PyUnicodeDecodeError_GetReason (C
33
PyUnicodeDecodeError_GetStart (C &), 33
PyUnicodeDecodeError_SetEnd (C &), 33
PyUnicodeDecodeError_SetReason (C &),
33
PyUnicodeDecodeError_SetStart (C <), 33
PyUnicodeEncodeError_Create (C ), 32
PyUnicodeEncodeError_GetEncoding (C &
), 33
PyUnicodeEncodeError_GetEnd (C &), 33
PyUnicodeEncodeError_GetObject (C &),
33
PyUnicodeEncodeError_GetReason (C &),
33
PyUnicodeEncodeError_GetStart (C & —’T—) 33
PyUnicodeEncodeError_SetEnd (C <), 3
PyUnicodeEncodeError_SetReason (C 5]' ),
33
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PyUnicodeEncodeError_SetStart (C &4),33 search
PyUnicodeObject (C t] o] € & Al), 97 path, module, 12, 150, 152
PyUnicodeTranslateError_Create (C &), sequence

32 AR, 93
PyUnicodeTranslateError_GetEnd (C &), sequence (A]WL), 252

33 set
PyUnicodeTranslateError_GetObject (C & A, 122

), 33 set comprehension (F& A= g3 A), 252

PyUnicodeTranslateError_GetReason (C & set_all(),8
%), 33 setattrfunc (C Hl o] E] & 41), 232
PyUnicodeTranslateError_GetStart (C ¥ setattrofunc (CH °]E 3 A, 232

), 33 setswitchinterval () (in module sys), 154
PyUnicodeTranslateError_SetEnd (C &%), SIGINT, 3l

33 signal
PyUnicodeTranslateError_SetReason (C & 25,31

), 33 single dispatch (AF Y29 X)), 252

PyUnicodeTranslateError_SetStart (C ¥ SIZE_MAX, 89

), 33 slice (&gto]), 252
PyVarObject (C t]o]E & A, 196 special
PyVarObject_HEAD_INIT (CUj3 &), 197 method, 252

PyVarObject.ob_size (C W8 W), 209
PyVectorcall_Call (C &), 65
PyVectorcall_Function (C &%), 64
PyVectorcall_ NARGS (C ), 64

special method (E4 WA E), 252
ssizeargfunc (CH| o] ¥ &4l), 233
ssizeobjargproc (C o] & A, 233
statement (%), 252

PyWeakref_Check (C &%), 138
PyWeakref_CheckProxy (C &), 138
PyWeakref_CheckRef (C 3), 138
PyWeakref_ GET_OBJECT (C &%), 138

staticmethod
W g4, 199

stderr (in module sys), 161

stdin

PyWeakref_GetObject (C &%), 138
PyWeakref_NewProxy (C g), 138
PyWeakref_NewRef (C &), 138
PyWideStringList (CHl o] & 4]), 170
PyWideStringList_Append (C &%), 170
PyWideStringList_Insert (C &%), 170
PyWideStringList.items (C W W), 170
PyWideStringList.length (C¥H W), 170
PyWrapper_New (C $), 135

stdout sdterr, 151
stdin (in module sys), 161
stdout
sdterr, stdin, 151
stdout (in module sys), 161
strerror (), 27
string
PyObject_Str (C function), 61
sum_list (),9
sum_sequence (), 10, 11

Q Sys

qualified name (B3}4 ©] &), 251

R

realloc (), 185 T

ternaryfunc (C o] & A)), 233
text encoding (HlAE <17 1), 252
text file (AI2E u}Y), 252

B2 &, 12,150, 161
SystemError (built-in exception), 129

reference count (X 34, 251
regular package (B 3 7] A)), 251
releasebufferproc (C H o] ¥ & A), 233

repr traverseproc (C H o] ¥ & 4]), 237

W g4, 61,212 triple-quoted string (A& W& H Ex}19),
reprfunc (C H o] g &4, 232 252
richcmpfunc (C Hl o] ¥ & 4l), 232 tuple

A, 115

S W B4, 72, 119
sdterr type

stdin stdout, 151 AAl, 6,83
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W g, 62
type (%), 252
type alias (8 ol dgoj), 252
type hint (3 3 E), 253

U

PEP 383,104, 105
PEP 384,15
PEP 393,96, 103
PEP 411,251

PEP 420, 245, 249, 250

PEP 432,183,184

ULONG_MAX, 89 PEP 442,226
unaryfunc (C o] E] & 4l), 233 PEP 443,246
universal newlines (FYHA & d7),253 PEP 451,132,245
PEP 483, 246
Vv PEP 484,241,245, 246, 253
variable annotation (W4 o] = H|o]A), 253 PEP 489,132
vectorcallfunc (CHl o & A, 63 PEP 492,242,243
version (in module sys), 152, 153 PEP 498,244
virtual environment (7} 373), 253 PEP 519,250
virtual machine (7} 7] A), 253 PEP 523,160
visitproc (C'H |5 B A), 237 PEp 536,241,253
X PEP 528, 149
- PEP 529, 105, 149
R PEP 538, 180
—import__, 42 PEP 539, 165
abs, 69 PEP 540, 180
ascii, 6l PEP 552, 175
bytes, 61 PEP 578,41
classmethod, 199 PEP 585. 246
compile, 43 PEP 587, 170
divmod, 68 PEP 590: 63
float, 70 PEP 617,178
hash, 62,213 PEP 623.96
int, 70 ’
len, 62,71,73,118, 121, 123 igi §11222i3
pow, 68, 70 PEP 3121, 130
repr, 61,212 PEP 3147,44
staticmethod, 199 bEP 3151’ 36
tuple, 72, 119 PEP 3155251
_ type, 62 H7 wa ’
=E ) exec_prefix, 4
__main__, 12,150,161 PATH. 12
_thread, 156 pref,ix 4
builtins, 12, 150, 161 PYTHON’*, 149
signal,3l PYTHONCOERCECLOCALE, 180
sys, 12,150, 161 PYTHONDEBUG, 148
% PYTHONDONTWRITEBYTECODE, 148
) PYTHONDUMPREF'S, 208
ahol A Al b PYTHONHASHSEED, 149
PEP 1,250 PYTHONHOME, 12, 149, 154, 176
PEP 7,4,6 PYTHONINSPECT, 149
PEP 238,122,245 PYTHONIOENCODING, 151
PEP 278,253 PYTHONLEGACYWINDOWSFSENCODING, 149
PEP 302,245,248 PYTHONLEGACYWINDOWSSTDIO, 149
PEP 343,243 PYTHONMALLOC, 186, 189, 191
PEP 353,10 PYTHONMALLOCSTATS, 186
PEP 362,242,250 PYTHONNOUSERSITE, 149
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PYTHONOLDPARSER, 178
PYTHONOPTIMIZE, 149
PYTHONPATH, 12, 149, 177
PYTHONUNBUFFERED, 150
PYTHONUTFS, 180
PYTHONVERBOSE, 150

Zen of Python (o] Al), 253
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