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Py MAX(X,y)
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WA 3.30] F7}.

Py STRINGIFY (X)
£ CEAEE JE YT o & £ Py_STRINGIFY (123) 2 "123" & 933 o)

WA 340 F71.

Py_MEMBER_SIZE (type, member)
(type) +ZA S member & 37| vlo] EZ JHEHH T
A 3.60] F7}.

Py_CHARMASK (c)

C
AR} B2} L [-128, 127] 1[0, 255] AFo]9] A 4oioF Futh. o] |2 unsigned char &
A~ c 2 washn

Py GETENV (s)
getenv (s) 9]—-,—,—/\]—6]-7(] N-ErtAWMEZd R AGH A (Z,Py_IgnoreEnvironmentFlag
7b 47| 4 -¢) NULL = Wyt

Py_UNUSED (arg)
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Py_UNUSED (b)) { return a; }.
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Py DEPRECATED (version)
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PyDoc_STRVAR (name, str)

E2EF A AE 7H5 8 name o] o] o] M AL FUTH Ffojpe] SAEF glo] =y
ATHA W0 h2 w9 AYth
PEP 7 of A HE ZAA Y slo]HS F2EF §lo] eS| 98] PyDoc STRVAR & HAE o
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PyDoc_STRVAR (pop_doc, "Remove and return the rightmost element.");

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

PyDoc_STR (str)
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static PyMethodDef pysglite_row_methods[] = {
{"keys", (PyCFunction)pysqglite_row_keys, METH_NOARGS,
PyDoc_STR("Returns the keys of the row.")},
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A48 AU o) B4 SE Ao Asbo] MhEhe AR ohe] Aol T3k A Py DECREEF ()
£ 52T AYL AU o4 2 593 8 A9t}

s}l A/C API oA &2 2 3¢ 582 I 4a5d 22 /M3 A Ayg Uk 274432 A4A 7}
ofd Fzo #AF A JFUth (AA= AFFHA FFUcth AAE I TFHULh) “FRE L2 /3E=
2”&t o] A 271 B QA &2 uf Py_DECREF £ 553 M o] gt AL ou)3ch 4 5AL
FrE 2w iUtk & A2 £45AL WS Fu 2 GHo] o oA DR FA BSull Py DECREF ()
T Py _XDECREF () & SE& AU AYS (WA AAS SEAA) oz A= A2 345 7
AAZ Aol Atk AL vyt 7 F2Y AFEE EEANA @ 2w SEA= MEL
FzE W0 FYLh 2530 SAAA Gl SEAE= FRE DAY gt FUch Bd Fx2E
Aol Es ol AT S Aol st

U 2 35 4o A4 Ao ta F2E 92 u= TR 7hsA o] stk e AR o gt
AZE2TA4E, IHA LS FE UAFUTE FXRE A= AL 40 FxE Ao g F47}
AdH A2 E 274303 7Hg3ta o o] AL S A A etk AL 9tk

FzE TAE T A9 gsdth FEIWS TR d Q& PyList Setltem() 3
PyTuple SetItem() YUtk ©] F71A] T4+ 840 s F2E T UG (H, 248 YS 72
ol gaEC et FxE FXA GFULh). o] FFES NE BHEARA AAER FEZoLU g AEE
A dutdd AP uEofl HRE FTAEE AAFEASUL & Eof, FES == F= (1, 2,
"three") £ 23 2 = JFUTh (FA] o8] A+ dojegae. o 2 oz Ig3+=

=
e obefof he} 9L th)

PyObject *t;

t = PyTuple_New (3);

PyTuple_SetItem(t, 0, PyLong_FromLong(lL));
PyTuple_SetItem(t, 1, PyLong_FromLong(2L));
PyTuple_SetItem(t, 2, PyUnicode_FromString("three"));

o] 7| A PyTuple_SetItem () = PyLong FromLong () 7} Wt 2z &£ Zulz2 3 Ut AR of o st
F2ZFFAAE AL AAE AHESEE X2 E SA & F-E SE517] Aol py_INCREF () & THE

H2E 1AL T AS A L.

o

SZolAY, pyTuple_Setltem() & F&°] 845 Y= I PHIUH. FE2 2 A5

] &9l PySequence_SetItem() I} PyObject_SetItem() & 520 84 =

PyTuple SetItem() < A HEL Y& FZo T AFEH of oF T th
C2EEANSETYTYVY ZE=PyList_New() & PyList_SetItem() & AH&3l & & U5

g,

AW AA e o9 BE FUTh dwEe A4 5L Y4

E AL (format string) 2 A A =] ol d < Py_Buildvalue() 7+ %
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PyObject *tuple, *list;

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

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

PyObject_SetItem() 3 I AFEL o ALs £ AXAYH 21 & 249} A AHE
st Aol YA YU o] 4% Fx ASE FANYA G FREATL S OB FE AL =0

1‘
L
o

e Fsel 2ol AN WY

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

Py_ssize_t i, n;
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n = PyObject_Length (target);
if (n < 0)
return -1;
for (i = 0; i < n; i++) |
PyObject *index = PyLong_FromSsize_t (i);
if (!index)
return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;
}
Py_DECREF (index) ;
3

return 0;

—~

g4 W ol el AL Aol of 7k TR Tk Hl R R o) Wge] B2 E WY E )% Bxel T 2
A A o) wpH A kAT AR o) B B2 E ABAE WL e 22 253 ATIUL o F1
Zhduch o R 2o Aol A vEE AR = SA A AAAH I vEE I AA o) e fLdS
Az AUt Wk Pyobject_GetItem() I} PySequence_GetItem() Z%EJ AR o 8t FZE vl
Soh Al e s A AR e 22 E VAT (EZATL AR 2547 o).

gel o8 VD F4E 25T ALAL oW F4E BT L b0l wef YL AE
ol Aol ZadUch — AL (B5o] A= A2H AH Y F) & AP A dHUTH webA
PyList_GetItem() & AH&3oto] B|2EA FEZ 7HAH LY JFERE &/3HA Es5UTh — 84
W5 A3 AAE W PySequence GetTtem() & AHESHY] BlAEo A &5 7HA 2 REghd
Aol th st F2E &F3HA FUTh

Bee A4 Pasd 9 $5Y YAE Fohe 4B A4 HHY AAQUT @ we
PyList_GetItem() & AF&3}1l, 3t W& PySequence GetItem() & AF&SU T}

long

sum_list (PyObject *1list)

{
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; 1 < 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)

(Th5 sTeTATol A1)
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return -1; /* Has no length */

for (i = 0; 1 < 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 += wvalue;
}
else {
Py_DECREF (item); /* Discard reference ownership */
}
}

return total;

142

3} o] M /C APIo| A =8 3}
18|31 char* 22 9
ol 45 E 44 d 0
AEEE FTZRA T IdH

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.

int, long, double
B 452 a3
g ®A87) 9
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1.5 0|2
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FE 9 & sys.exc_info() I IAFEZE L& AFd= vtolH nlo]EFE AE Z 2l E 2]
F o =g w71A] C g5 Thof] A= = 5 oto| vk & A g th

vlo] M 1558 A5 o] & gto] W T oAl Ag = obASh o] Ae] A2 WHS ol F=E 95
A e W o9 AEE W3tel= sys.exc_info() TFE TEE AYUTh ES o9 Ao A2
e ¥ Y ou|E vy o] A Y& Z Ak Tt EE A o9 AEIE K317 fE] ad =Y
o2l & A3t BEAdFUTE o] &= FHs Hol&= 7t A5l oo & gofy = A2 Q3 o9
A ZEo Tk W 2E WAL T3 EFojadio] ~u) Z Qo o 3te] 2= A S s
5% 934 %2 1 S Loy AS AT UG

dulA o 7 o]E ZAYPS £33} Yo E T4 E TEF=TTE IS T A9 E oA =R
kol sl of k3l Thok o 2] 7} o gt S E Aol Al ol &) FEE A DSl oF FU T AFA e BE
AA o et F2E He|al ol g £A 7] E WSS oF A W o2 o 2] & A A= UL — HF
dojt o9 & Holy 11 FE3tojlg] Yoo 3t 23 AR E Adojw A gyt

o 2] & A stal AEst= 7Fst o 7 ofelf sum_sequence () Al U2} A5 Th $<A 3] o] oA
AHE ZAAL W 273t J= F2E AHET 7 JdFUth I o oA oA = 2R
of g A2 S BHodF Utk WA slo] A& Foldl= o] 5 A7IA 7] 7] 918 22 oju]e] slo|W F =&
A&y

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

ohe

rlo

22 9n e AR C A=Y YTk

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 */

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

/* 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 */

}

o) S A= C goto #9) HEH ASFHE B FUTH o] JAE 5
PyErr ExceptionMatches () & PyErr Clear () & A& W Py
ot e NULL 2 £ Qe #EE AAste W e A EUH (Ol
Py_DECREF () = NULL % ia‘ru}Tleﬂ FTE= 4oyt o] A E 5
£ B skt A8she WA NULL = 27188k Aol 383 Bk 2 et g
E AARAFHIL AR S S0 AFst Follop dFor AR Yth

A 2 E A7 A
XDECREF () & A}g&-3}o
o A A

4 A AETE 22 shold AR AN E Ao S AW A4} e WA TR
A= stol A Aezel g el 273}, 2| ofute whEed AP Bz E Y R 752
AHz e 7} 2713} 9 o] Fof AHg& = 5T

12AJA 2713} F4s Py _Initialize 0 AUtk o] T 2ud BE H O ES 273} 50 71 E
BE9 builtins,  _main_ , 183 sys S AL 32 E AM AE (sys.path) & 273}
Ut

Py Initialize() ¥ “A23HYE QAA} Z2E” (sys.argv) —‘% A ASHA] eF5 Ul "ok To AdE
sl F= 7ol WS IR R $ £33 pySys_SetArgvEx (argc,

Sty Py _Tnitialize() &
argv, updatepath) T&& F3l WA F o2 A3 oF gk

kE
s

dREe] A2 A (583 fY29 AR SE AR BEo] 23 27 AW
Py Initialize() ©+ oW AEHZZEHE 7|F22 TAHH X9 sto] A gro]BH 7} Yot 7}
Aol B2 ol AT Ll E) A o] T AN 252 O o v A

[e]
Adoh 53 A o‘“’éoi AN Az (24 ‘?‘i—’?— PATH) | A python ©]gh= o] 52 A3 514

_41:

£ S0 gl A3 5t o] /usr/local/bin/python oA HAHATHH 2fo] Hejg]= /usr/local/
nb/pythonx vol 9 202 A ch (MAZ o] 574 74 Z& PATH & Wehpython o] g o] &
A3 5} o] B AE 7] 9F-& uf AF8E = “fallback” A E2 0] 7| & U tTh) §A4 = 374 W< PYTHONHOME
S AR5t o] T4 XH@Q’&H%PYTHONPATH S AdAst 25 42 g 2718 A gHdHEE
Z7}8 4 92U}

ol L duwlPIE o 2 Aol AL Py Initialize() & ZTE&37] A9
Py_SetProgramName (file) < i%?—@] AAES Aol 4 Q5 UTh PYTHONHOME &= o] A3
o] gt= A7 st PYTHONPATH t AAE] 2F AR gl F7H T Holl oA L. &g
A7 L3 o= Ao AL Py _GetPath(), Py_GetPrefix (), Py_GetExecPrefix (), 181
Py_GetProgramFullPath () O ZAHA A QA TS A FF 87 J5YTh (25 Modules/getpath.
c ol B dFUh)

7V E-2 3to| A& “uninitialize” St Z o] MR FUTE A E S ofE A o] o] thA] Al ZsEA Y
|

32

3

ﬂ
)

_'_4_4_4

(Py_Initialize() tA B& 7)) o Ee A0 Aol Al shol Ae] AHgo] E1} sholHo] T v =
2 AANHL RS AFUTh by Finalizerx() & £2 olE GAT > A yn. B
Py TsTnitialized() £ vbollo] AA| 271318 Fehel 91& 49 22 vag ) o] G55
2 AT B8 e FN A AFHULL Py_Finalizers () Zhstold ARz 2R} B
W 228 S A B £ eThe ol Relslor Huth A E Eol, A4 B3 REIA FYF MR

AL Utk
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1.7 ClHZ 2=
so] wl-& e T2l E 9} S ESol tha F714 9 AAFE a7l S oje WA 2B ALgele] W
2 55Ut o g8 AAE Do) Be oM =S 2ol A%l donR RAoR ARHA
syt
sl 39 YW ) e AR B2 o] AN v E T 9] Misc/SpecialBuilds. txt 3+
AsUTh Fx 3¢ F4, v B2 A Y 7, vd JHZ e S ALE 223 S A D=
WESE ARE 5 LU o] AN E A Ax AEH £ dEv 28 g
PLMMMWﬂiﬂ@ﬂ%QHEQH%ﬁﬂ%?%g&agiAwmg“qmgngﬂg%ag
2 9nst=d=7t AAFHYULH Py _DEBUG & ./configure W&o ——with-pydebug & F 7}t
O\J/\Hh:oﬂ,q §l/\4§]_%14 T3l glol A AL o] o]—

q

1 _DEBUG UHE_E./] 22 AT Sy
Yl = o] A] Py_DEBUG 7} &4 2 A3} v 24 349 U ok

ofehel AW E 2z A4 T Aol = The 3 2L FAA AAAL S Th
o A FFA 7149 AAF 3R Uk,
. 5HA B AHA e 2744 AA7E kg U e
2N FL BYow the Aage] dojdwl B <42 gk,

. e ool gAU el S AT T8 AP UTh £ AP AA L test_c_api() MAET
Z71g ek

. 9 A 2AH AA =AY Aol F 748 Uk,

e Agol e A A e 27155 A e SAol U e B2 E 5] 98] Lol AR
z7)81g k.

« AGE F AT 2 o9 AAZL e g Ao F 71 ek,
« 22 obd Lk £ %7} AA7E Fbg U ek
. 28 = BE F7149 W o] /g Lk,

oA710] A7 A ke A AAEC] 9L 5 9

i)
A1)
f

—

4
Py_TRACE_REFS & B9 stH F=x <%aﬂ%@ﬂ%uqzywa@%5%gy
EEZﬂﬂoiwgﬁﬂﬂﬂm B AE7HR
A = rﬂEi FA o= @A) AL

—|—’

B e 9T Auich ol ol 29
ALA G VG2 Shol 41 42 W) el
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ol AIAE Y.

oAl =, API T 3H & BI(HPO]ﬂEl THYE
o7} J3}et7] W # Q) M2 BEE F7H5HA
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Py_LIMITED_APIE AA& oF Tt (A& S0, o] 3.39 AL 0x03030000). o] EELS
32 o] @ o) A] A SA T, o A ] E o) A) (42 retoz oleh) = ahA) g,
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CHAPTER 3

o 4] P52 shedoth ulalo] AT shol W hs TES YT 4 AES AW, A5 melEi o) o]
AL YA 02 4T A GHE S S Uk
AT G5 F L Y

Py_eval_input, Py_file_input ¥ Py_single_lnput?:]qﬁ{—. o]
oFE ol B4 Hol 2B LTk

E3k o] P4 5 AR FILEr B 7] WS AFUTh T3 A throlof @ & A BAlE Tk C ol n
Y29 FILE L RA| 7 211, S35 A] S °‘D‘rL AdUth (Fol5) d=fodM =, &
H oA AAE T2 ol B E /\}%?‘é = oA, FILE* uj 7] W=7} ghol A r?dE‘r%
G Aok 2 chol o] ool ] Eol ) A o] ST ARk ol ] ool AR %5 7013 ob HUITh
int Py_Main (int arge, wechar_t **argv)
B E ﬂHJWQJEJﬂﬂﬂ°Aﬂw°ﬁﬂd%iilﬂ%%ﬂﬂ%%wquﬂ
argy 7} 4= C ZE2 I main () ol A= & A A 3] 4~ :
(&ﬁﬂAEﬂMﬂmammmiﬂﬂﬁww)OAEEM N % 5ol §ojaloF Tt
(BHA T A% 5 5o] 72l 7 = # 4D gL £4H A PHiTh. AF et ggA02 (5,
o] glo) & ﬂtﬂ ISk 32 0, Al 2 QS JH =z E I SREY 1, i) W HEo] &S
shold Be) 52 LR 4] 9o W 27b e
A 2= A ¢k SystemExit 7} B S, o] 4= Py_InspectFlagZt AA = o] YA 231
S WSS 9 22 M AE F 5T FYIHAIL

int Py_BytesMain (int argc, char **argv)
Py_Main ()3} -FA8EA S argv vl E At o] v d YTt
B A 3.8 &7}

int PyRun_AnyFile (FILE *fp, const char *filename)
ob# PyRun_AnyFileExFlags () & ©<std Q¥ o] A~ UTh closeit2 0 2 & flags= NULLZ
AR E ez G AF YU

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
ol#f] PyRun_AnyFileExFlags () & ©@<3ld Qg o)A gt o] AL closeit AAE 002 A
E A2 FAF U

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
ob#ll PyRun_AnyFileExFlags () ¢ @38 A o]t o] 212 flags JAAE NULLE
AAE JHE $AF Y
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int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
If fp refers to a file associated with an interactive device (console or terminal input or Unix
pseudo-terminal), return the value of PyRun_TnteractiveLoop (), otherwise return the re-
sult of PyRun_SimpleFile(). filename is decoded from the filesystem encoding (sys.
getfilesystemencoding ()). If filename is NULL, this function uses "2 ?? " 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 () 9 @<3d A A olAY YT} PyCompilerFlags* 9l
LS NULLZ A3 " Ae 2 dAEF Y

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *ﬂags
flags AALl| thel __main_ EEO|| A command"ﬂ Ae oM 22 FEE AYPFYTE _ main
o] 2AstA ko wEUTH ¥ H 0L, ]ﬂ7} WA 1S wEkag ok o) glod,
oS AHE A2 Yol YLiTh flagse] 9 v obe) B A ZHAA 2.

A= A %2 systemExit 7} B S, o] 4= Py _InspectFlagZt A H o] A k-2 3
-1& HPﬁ‘rHW Fu 2R AAE FRT | fFo s Al L.

int PyRun_SimpleFile (FILE *fp, const char *filename)
ote PyRun_SimpleFileExFlags () & ©<3stH AE Ho]lA2P Ut} coseitS 022, flagsS
NULLE AF 9 AHz dAF U

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
obe] PyRun_SimpleFileExFlags () o ©@3tE AEF o]A YUt flagsE NULLE A AHH 4
B2 gAsyh

int PyRun_SimpleFileExFlags (FILE *fp, const char *ﬁlename, int closeit, Py CompilerFlags *flags)
PyRun_SimpleStringFlags () 9F W] otA ¥ wlE 2o = F2E Al fpoll A 5o
A an REE A5UTh filename ) ol Bolojof hul, 3 AAH A2 (sys.
getfilesystemencoding ())2Z I G H Ut} closeito] o] PyRun_SimpleFileExFlags 7}
ukekst 7] Aol 9hel o] By ok

: AL, fpi Hpo 2] E R Fojof Fth ()8 Sof fopen (filename, "rb")).
A o, ol AL LF 5 F87} It 23 YE AL Suted A sA 23 5 AUk

int PyRun_InteractiveOne (FILE *fp, const char *filename)
olgl PyRun_InteractiveOneFlags () & ©<3H AE A o]~ YT flugsE NULLE A H
S E FAF U

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
flags Q1 7kel whet B4 FA o AwE A B £4L A1 AWFUTE sys.psl
I sys.ps2 & AHESt] AFS A A ZEZE FUT} filename 3 QE A AE A3 (sys.
getfilesystemencoding ()22 T]F Y % B

0] 43402 AW W02, oSN 0T 1 2, EE T8 LA o7} g0 shol 9] A
=z HH—’-E] errcode.h QI EFE gldof A= 01131 FxE st} (errcode.h+=Python.h
A D25 o) 57 o 256 B8 HE Lot B 59 545

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
ob#f PyRun_InteractiveLoopFlags () & @<3lH Qg o)A~ Y ULt flagsE NULLE A A H
FHE FAF U

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
EOFo| =2 ufj 7h#] tha}4 A2t dad stdold £Fs 2 AFF Yk sys.psl

& sys.ps2E AFE ot AFG AP A ZFZE ch ﬁlename g A" AT H (sys.
getfilesystemencoding ())& Y ZYHYth EOF A 02 ¥IEst ALY, Aot 24E5
LlaaigRi=

int (*PyOS_InputHook) (void)
Z2EEY] int func(void) Yl & 77| EE AR 5 5T o] T4 sojx e <l
HIe|le ZEZE7 /5 AEl7F S 32 B g el A ’\}%Z} A8 7t dn @ o &g Yth
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HE3 ke RAIF YT o] 25 A A Y= A vpo] A A F =9 Modules/_tkinter.coll A
AAE JEZE o 2 EZEE T2 oM E Fx9} T3t o AHEE 5 AdFYTh

char* (*PyOS_ReadlineFunctionPointer) (FILE * FILE *, const char *)
ZZEEFY] char *func(FILE *stdin, FILE *stdout, char *prompt) ¢l S5 7}
A52G4l Az e ] 2gaeolA By A B2 9u ol AR L /R 3
g 4= YTt o] g NuLL o] obY W EALE promprE £ 8 3 U2 AlwH BE }
A8 &2 9 A LS v Aot 7P Ut Al E £9], readline
AARst & AT S Vs AT YTh
A= PyMem _RawMalloc () 0] PyMem RawRealloc () O & S FE B2} o] AL} of 8] 7} &
43 o NULL o] of of gt

WA 3404 HA: A= PyMem Malloc () ©lY PyMem_Realloc ()2 €%3dl+= th4l,
PyMem_RawMalloc () ©]Y PyMem RawRealloc () 2.2 3] oF gt}

=0 &
EEZ o=

struct _node* PyParser_ SimpleParseString (const char *str, int start)
o}#] PyParser SimpleParseStringFlagsFilename ()2 @<3td A A o] Ad YT, file-
nameS NULLZE, flagsS 022 AAH A2 G AF Yt}

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

struct _node* PyParser_SimpleParseStringFlags (const char *str, int start, int flags)
o2 PyParser_SimpleParseStringFlagsFilename ()2 ©<3lH QA g FHo|AdUTh o] A
2 filename< NULLE A A" Ae| 2 GAF YT

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

struct _node* PyParser_SimpleParseStringFlagsFilename (const char *str, const char *file-
name, int start, int flags)
flags Q7}o) mhek A E 2 startS ] srol A Shol A 4 FEE TR LA UL Bk
28402 B719 5 9l D AN E AL U A8 E 4 dGUTh 2E 222 ol ¥l B
oF 3t A &L filename2 Y A 2"l 91 F Y (sys.getfilesystemencoding ())
oz yaggyrh

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

struct _node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
ob#f PyParser SimpleParseFileFlags () & ©<3Std AEHo|A2Y U flagsE 002 A A
HAEHE AT Y

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 ()& FAFSHA| R 3ho| M AA FEE= B R g
o e AL thAl fpell Al el Ut

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 ()& ©<3H Qg o]t} o] AL
flagsE NULLZ AAHH JEH 2 $AFYTH

PyObject* PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompil-
erFlags *flags)
Return value: New reference. flagsZ A A H A3 d 8] S 25 AFE3} globals 3 locals ZAA) 2 A A A
AE AE oA sirof| A sho] A Ax I EE AP T globals+ € A 8] o] o] of T Th. locals=
g 22EEge 7S BE AV E = A5tk Wi W start= 28 I EE TR E4 5=
o] A-galof sl A% B 2g A A FY o

=8 AR AHE shol W AR WHFAL, o9 7h By shE nULLS W o,

PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. ©}# PyRun_FileExFlags ()2 w@<3td Qe 3 o] A~ Yt} closeits
022, flagsE NULLE A H HE =2 dAF Y
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PyObject* PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
int closeit)
Return value: New reference. ©}2 PyRun_FileExFlags ()9 @<std A g H o)A~ Y} flugsS
NULLE A9 o2 dAF YT

PyObject* PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *lo-
cals, PyCompilerFlags *flags)
Return value: New reference. ©}& PyRun_FileExFlags ()2 ©@<=3td Qg 8 o] A~ Yt} closeit<
0cg A4dE dHE dAF U

PyObject* PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyOb-
Ject *locals, int closeit, Py CompilerF lags *ﬂags)
Return value: New reference. PyRun_StringFlags ()2} fAFSHA T Slo]l M A T == v 2
o e AL A fpol A AU T filename-S 32 o] of o 5] 3 Al 2™ AT (sys.
getfilesystemencoding ()) 22 tIZ Y Yt} coseito] ZFo|WH PyRun_FileExFlags ()7}
Hk2ks] 7] Aol vhedo] By Th

PyObject* Py_CompileString (const char *str, const char *filename, int start)
Return value: New reference. ©}#| Py_CompileStringFlags () & @<3d A o] AUt
flagsE NULLZ A AH A2 A gt

PyObject* Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags)
Return value: New reference. V) Py_CompileStringExFlags () & ©<3tH A€ o]~ d Yt}
optimizes -1 2 AR JE 2 X}

PyObject* Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompiler-
Flags *flags, int optimize)
Return value: New reference. strol] Q1= 3Fo) 3 2 I T E F-F B30 Ao dete] 23 3= A iﬂ =
WBFU T A2 E 2L sz 2o AU T o AL AT 5 Yt TEE ADHE o AE
g ompy eval_ input,Py_ flle _input =¥ Py_single_input ©]ooF gt} ﬁlename&i
XVzﬂQ A2 IZE AAE P45 vl AR H Ed o] ol syntaxError o 9] H Al A o

¢

UERg = 54U tth E%‘T"—E——E—@.Q"F PAY AL T 5 Yo NULL-S BESHE o)

A optimize= AL H 2] HAS S AFFULE -1 F2 -0 FAHSE Fo| I AAYH AH=
g H 9 H A3t S AU HAH =520 (F A3} 9l __debug__ 7F 3, 1 (014 A 9]
AAEIL__debug_ 7FAR) EE=2 (F2EFJZ AAIYH YU

B A 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| 9, filename-S 5+Y A| 2~ Hl
917 Y (os.fsdecode ()) 22 YFJH dfo]E EAE YUt}

WA 3200 F7h

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: ~ New reference. o] AL Fr AALLG AY HS W Y
PyEval_EvalCodeEx ()] ©3hd B oj2dUtt. oh& A= NULLE A4

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. o1 2 B71E 93t EA 370 A], vjg] AsdH T AAE 73
th o] A A W] gAade, Ao E‘*;—’F«l w3 AA, A2 Wi, 7=t 712, 71 =
Ag AR AR gAY B el 22A FE2 24
PyFrameObject
e AAE et ol AH = AR CTEA. o] B BEL AAEA WA
PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. 23 Z AL FH7FF Uttt oA HAFA}LY s3HAH S 93
PyEval_EvalFrameEx ()2 ©@<3}H Qg o]~ YTt

PEcARle

N
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PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. ©] Z1-2 glo] % ¢l Z 2| E 9] || <], FLu]| %] &2 S Uth A3 Z &
[ AR I AXFAFF U oo mepulo|E IEE OH”UPL TS AYFUS F71
throwflag Wi 7} M= A 2 FAI S 5 l5UTh- Fol |, Oﬂﬂ 7FEA DA E = U Al 8l
olE /A1 9] throw () HIX =0 AHE-F YTt

B 34004 W 7: o] B4t o)A E4 o9 5 283 M)A hgtex] BAFES £ 2] T
ol N 41S E3HI T

int PyEval MergeCompilerFlags (PyCompilerFlags *cf)
ol T A Frt =YY Zeh1E WA, AT

rE
e
o
i
&
e
a:)
X
Y
filo
=
b
L
<
i)

int Py_eval_input
Aeld 2@ A2 A% ool W EWH Y A F 7% Py CompileString () 3 A AHE U Th
intPy_file_input
Shdoji} the azoq 9 49 A
Py _CompileString ()3 &4 A&yt dog=z
gahe 7T,
int Py_single_input
el A8 93} slo] A W9 ]75, 71%; Py_CompileString ()3 TA AUttt o34
A= 1’4151 Zo| AHEH = 71T YU th
struct PyCompilerFlags
SI7e A3 de Fe) & e ol AEHE PRAYYD: D=0 AR 79 S S ine
flagsE AT 1, Z=7} AP = AL PyCompilerFlags *flagsE AGg Ul o] 3%,
from _ future__ import+ flagsE =4 4 JdHUTH

=
=
7

1

A

PyCompilerFlags *flags”7} NULLY wjult}, cf _flags+ 03 Zoix HFH W, from
_ future_ import® Qst4+AHL ¥y HYr}

intcf_flags
CESEETES
int cf_feature_version

of _feature_version2 5 5}o] H ¥ A Y Ul PY_MINOR_VERSIONC & % 7|3}5 o] oF gt}
ol = 7| BA O E FAH M, PyCF_ONLY_AST &2 17} ¢f _flagsell 2 A 7 -F-oll o A&

gy,
WA 3.8 WA of_feature_version BEE 715U th

int CO_FUTURE_DIVISION
flagsO A o] v]EE A 73t PEP 2389] whe} 7] A4ER} /& “A 4 L= 7] (true division)” 2 Y
A5 =& gy

19
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1t
B
ol
3

o] Mo MazL gto]lH AR F= 342 He st AHH Y h
void Py_ INCREF (PyObject *0)
A7 ool i 22 842 SYUTE AA = NULL A 4 gEThNULLe] ohd A S48 sho,
Py_XINCREF ()& A& Al L.
void Py_XINCREF (PyObject *0)
A3 0ol the 22 N4 EAUTH AA L NULL L 5 A5 U oln) a2 F3ot gig U Th
void Py_DECREF (PyObject *0)
AR ool T F=x A4S FaA AU AA= NULL € 5 55U TH NULL o] obd ] 4 5}A]
FOW, Py XDECREF () B A 2. B2 B47b00] 59, A7) Pl TG A B4 (=

NULL o] o o] of g Th 7} T & k.

oAl e g sl d FEATESHES T AFUT(IE S0, _del ()

A3 =
HAE7F e Sl Aab a7 g A2 uf). o] st T = A9 o &)= AutE A A gt
AYH I == BE Fo|xl A Hgof AFF5A A2 5= JFUTh o] 22 Py DECREF () 7}
SE2H7] Aol A WA 22T 5 = ZE QA7 A A= el dojoF S 57t
Ut o & &9, g|2EA AAE A= Z AHAE AA| O e FRE YA Hgo] B
et =

Bl 2E HlolH 2 & A v, YA Wl sl Py DECREF () & &8 oF g th

ki

void Py_ XDECREF (PyObject *0)
AR ool T3 B2 A4S FaA QU AAENULL D 5
Utk 2382 ¢k 3= Py DECREF ()2} Z2ow 22 4

void Py_ CLEAR (PyObject *0)
A ool thet Fx 145 AaA YTk AAE=NULL € = dsUth ol a2 237

ﬁd
%,
|}
-

o 2382 o QA= NULLE AZE = AS AYstals, 83 7F Py DECREF () &F 25Ut
I 27 YA HFE NS A AR, FR 345 0] 7] Aol AAE NULLE A A 5H7] w El,

Py_DECREF () ol thet F & ALH A4 <} A-dste] 485 A 5T
7R A ol B E Qe AAY xR STE AAaA D wuith o] a2 E ARESE Ao
FgUrh
e 4t stolde 48 A FA YFS 9F AYUth: Py _IncRef (PyObject *o),
Py_DecRef (PyObject *0). ©]|AEL W3] Py XINCREF ()@} Py_XDECREF ()9 =<9 T4 o

AUy,

—
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O3S 5y azs JeHzZgEH FZoAqut AT & 5 4Yth: _Py Dealloc(),
_Py_ForgetReference (), _Py NewReference () ¥ AY M4 Py RefTotal.

!
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CHAPTER B

ofl 2| Mz

o ol A AW P4E AFSSE shol W 92 Ak AN D 5 AFUTh Tl 4l o9 A2
] 718 AL3}2 olal s Aol F 2Tl POSIX ercno 849} ul 2l AE ek 24T vhA| o}
ol ol ek A FA 7] (A= D)7} AU Th BRI CAPL GG 43 A o) & 97 FA 7, A3
A olElel A& e =g 43 g PR E CAPL 3 o8] A 71 Aegh o, QA oz
2 IE|§ Hao of 58 NULL, B4 WAEIE -1 & WA T (12 pyarg_* () Bt BT

o, AslehE 02 WATH T,
FARCE, A BAE A A AR TAHE PR U A9 G, o9 7 2

A
ol# e 2AEE2 AR A FoHNULLE] E 5 ‘%HD} dX] J%‘—‘ﬂri?}
=0°] 9&] o] NULLO| ¥ NULL o] opd Ed| o]l 5 7HA 4 gls U Th.

=% dR U‘?ﬂ“ﬁo}ﬂ Gt Asfsof & uf, dRtA o7 ofjg BA7|E AASA FEUth 2E
7t olu] A RS U oHE A 2sty lﬂ% AFAY Bt BE glan(hE A4 dFx2u
g g hHE Z‘]E]b‘]— lﬂ—zz]—b—ﬁo]:-sl—xﬂo]o] &Y ]a A2 Z=n] 7} A 2 }J: ]:[HZ-]A]—ZJOE
437) ghotol gtk o2l 2 ) wei e, 557 ol A ol 27} 2 AR 9l g-e el e Aol F LA
ColEE AelekA FAY 4 vow zUr?f}xl oo JJr°l“4/C APLo| T3t 37t S &0l =3 =

S} obgd Utk AAbs obF 29 2] kL (mebA] of 18]
| ¥ (WA 457 08 o9 8 wagh,

5.1 QIAie} x| 7|

void PyErr_Clear ()
o £A7]E A Uth o8] FA 717 AAE o] I A o 237 glsyth

void PyErr PrintEx (int set_sys_last_vars)
EZF EGo)AME sys.stderr 2 A3} o 2] A 7] E A YT} o #] 7} SystemExit 7} o}
0% o] APl Sel ol o] A5 A 23 3ol 8 TR AL systenxit A4l o
AdA Y ZER FEH YT
ole) FA7I7H AAE Aol v o] 48 BRI L. 1A o w A e o2l 7k 2l
‘dl—qq.l
set_sys_last vars 7} 0 ©°] oFY W, W4 sys.last_type, sys.last_value % sys.
last_traceback 2 27t 4= = A& 9 &, 3t € Eojawor A UtT)
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void PyErr_ Print ()
PyErr_PrintEx (1) 9] oA,

void PyErr_ WriteUnraisable (PyObject *obj)
B2 ol 2] 2} obj AAZE AFRF}o] sys.unraisablehook () & &34t}
ol # 22l E T A7 BAHPA T, Az B 7t AR A E THANZ + ¢l W sys.
stderre] 4l WZ] S AAFUTE ol & E0l, _del () HIAE 7F
g},
o Pt AN £ Gt oI B S B HE T A ohj e THF UL s,

obje] repro] 7 3 W A x| of] 214 F It
o) B4 T2 ) 98 AHF o Yojok Ttk

5.2 0f|2| &M A7 7]

=< @A 2= o2 ZAZIE ARG Ul ol FUth " E A6, olHEd T T dF =

eturn Fo| A AFRE NULL Z Q1 E] S Wk Th

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] ¥ PyErr SetString () F FAFSEAIRE, o 9] 9] “3h7 o sl 1] o] ol AAE A BT
2 9%,

A A

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. o] 3+ o8] A 7] € A 753 31 NULL-& ‘ﬂ-%]-@'b] t}. exception 3}0|
R o 9] Zejofof Tt formary}t T4 w7 Mg = ol 2] WA A S XS o] =&0] HUth
PyUnicode_FromFormat ()| A2} 242 o u|9} k2 zt5Uth formar-2 ASCI Q1 Z QP H £
At

PyObject* PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. PyErr_Format ()3 Z A9 7}H 72) Q2L th 4l va_list QRS
F3h et
B A 3.50] &7}

void PyErr_SetNone (PyObject *type)
o] AL pyErr_SetObject (type, Py_None) 9 & A YYtTh

int PyErr BadArgument ()
O] AL pyErr_SetString (PyExc_TypeError, message)d &Y X3 YUt} o 7] A message
B
B

= A% g Aio] B EH AL hep U o3 R Sy
PyObject* PyExrr_NoMemory ()
Return value: Always NULL. ©] 212 PyErr_SetNone (PyExc_MemoryError) o] ¢ & Utk
NULLS WA AR & st4-= 2|7 =8 o] return PyErr NoMemory() ; 2k &
+ 9
A A

PyObject* PyErr_SetFromErrno (PyObject *type)
Return value: Always NULL. C 2}o) B & ] 3471 o 2] & W83l 1 C S errnoE A A PSS o o ¢
S A7 Ao B UTh A A B0l B4 errno gl L T WA FEo| (strerror ()
oA d2) T olle] HAIAJA FE 711‘%]% W= )8, PyErr_SetObject (type, object)
2 3=t} %qéoﬂzﬂ errno gol AlaHl §& 0] FYEHUZS UE = EINTRO] |,
PyErr._ CheckSlgnals ()5 TE3a o] Aol dlg BA7]E @7@‘3}%, %7‘43 I E FYt}
o] Bz BANULLS WBA A, A2 B2l O 2 )3 Bt A2 520l o2l S Wa o

return PyErr_SetFromErrno (type); °|8t1 & 4 A5Y T}
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PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameOb-
Jject)
Return value: Always NULL. PyErr SetFromErrno ()2} FAFSA| 7L, filenameObject 7} NULL ©] O]—H
A, typeo] AL M AR i 7] M2 AGE e 271 S 2bo] 94Ut 0SError 9122 4%,
o] AAEI AL filename O] EBREE Aol o o A F YT

PyObject* PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameOb-
Jject, PyObject *filenameObject2)
Return value: Always NULL. PyErr SetFromErrnoWithFilenameObject ()2} FAFSHA o,
o) S we Ase 4 AT ul o & 2477 A3l £ A LW AAE AT
WA 340] 7}

PyObject* PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject ()2t FAFSHA 2, 5k
Hol CEALE & AlF P YTt filename-> 3FL A28 Q179 (os. fsdecode ()22 YA G HYtTh
PyObject* PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. WindowsError& TAA 7| = He] T+ Y 1’/} 09 ierr2 T=3}4,
GetLastError () &0 A ¥I3H of| 2] T =7} Al AR5 Ut} W1n32 St~ FormatMessage ()
£ 3 &35} ierro]\%-GetLastError ZtAl g oy TEY dE- AES dS T/]'~ 3 AR
& 0] jerr Fo] 1 F WA & o] (FormatMessage () oA AL) 35 ol ] Uﬂ/\] 1] 2 AAE
A3 TS, PyErr_SetObject (PyExc_WindowsError, object) & T&3 Ut} o] d4=
/¢ NULL S REEH T
7HA =S

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr SetFromWindowsErr () &F FAFSHH, HAAAIZ o 2] 2 X
A5t 27h o) Wk A5

7184 9.

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () & FAFSHA]
v std o) C B Z Al FH Yth. filenamee 3Y A|2~H® Q1T Y (0s.fsdecode ())& T F
CERE
o H .

7184 9.

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

Object *filename)
Return value: Always NULL. PyErr_SetFromiWindowsErrWithFilenameObject () &} FAFSHH,
S MER R R F TSR PR R Pt

7184 9.

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

Ject *filename2)
Return value: Always NULL. PyErr SetExcFromWindowsErriWithFilenameObject ()2} A}

6]';(] IF ‘:HRH .4—01&] 714].]] = Elo]_‘: ot]]/]q_
7H87d A E-
w A 3.40] 7}

PyObject* PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const

char *filename)
Return value: Always NULL. PyErr _SetFromiWindowsErriWithFilename ()2} A, 2AY A

2 49 & NAFE= 27} oA HE7) 95U

7184 9.

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ImportErrorE WAA|7|= AL st U th msg= o 2] 2] WA A &

5.2. 0f|Q| LMA|Z]7] 25
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Alg 7 {‘:ﬂ@% Ut} & o NULLo] € 4 &, named} path= 27 ImportError 2] name ) path
o = 4749

T
m

WA 3.30] F7}.

PyObject* PyErr_ SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name,
PyObject *path)
Return value: Always NULL. PyErr_SetImportError () 2 % B3R 9k, o] = A 2
ImportError? B ZH}AE (AT 5 dF YT

WA 3.60 =7}

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
B A o 2] o] th &k 5} (file), = (line) Y 2 Z Al (offset) F S A A3t AA] o2 7} SyntaxError
ZhotUd, 7 ol EE REE A5, ol 9] A 3F Al2H o] | 2] 7} syntaxError ghal A7}
s .
WA 340] 7}

void PyErr_SyntaxLocationEx (const char *filename, int lineno int col_offset)
PyErr SyntaxLocationObject () & B 3FA| 9, filename-2 Y A]A~® ol F 4 (os.
fsdecode ()) oA HE QG H = vlo| E EAE YU T

B A 3.20] =7}

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

void PyErr BadInternalCall ()

o] AL pyErr_ SetStrlng(PyExc SystemError, message)? &Y ZAJYt} o714 mes-
sage’= W A4HEE sho] A/C APL <) o] Z5H AR S &5 Jle< UEH U T ti &
RS
5.3 A1 dislisty|

o] G458 Ag 3ol C L= A A8 WA A L. 5hol A warnings BENA EW FA T4
£ v guth QWA OR guadero] A3 WAAE ANFI T Telil, A8 AT ZRE o2
Aeshes AA9E 2% o0, o A% ol BAT T A3 A £ <19 o §47 ol
S WA= A= Zhe @k o7k ESW Fom whgk gh2 00]aL, ol & 7 A sk -1 Yy o
(B w A A 7L A A2 QAN F =21t o2 & o] P%LOJ“‘ fauth o] 22 g =H dUrt) o7}
MG, B2 A 24 o2 A28 43 of T (o & Fol, 257 A2 E py_DecREF () 1L
o 2] gk Rkhgy oh.
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
AT A A FA T O category AAE AT BT (0F2) & F2FA2) v NULL Y U T s
sage QA= UTF-8 2 A3 YW ExD YU th stack_level S 28 28 $5 A Fdt= YU
ok Sl &8 = °‘°ﬂ/\1 A A& T ZE FoA A _’7} ‘:‘“E?f“%ﬂr stack level°1 1ojd
PyErr WarnEx ()& S&3%l= T‘Y:}-’-',\—, 2= 199 35 55

A1 HFE PyExc_Warning ® A B ZF 2o YTt} PyExc_Warning <
PyExc_. EXCGpthH«] /\1 =] —:—:"-EH o ol:] \/] Tq—, 7] 7{;] al Hd —%«E‘ PyExc_RuntimeWarning ot}
Uh % shol Hl AT AR ol o] & A1 WF o AAE A W2 AH U

7oL Alofoll th gk ApA| 8F W82, warnings 2E A E S AN -nF S FE2HA
Al2. BaLAlo]E A8 C APIE flsU T

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}
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int PyErr_ WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno,
const char *module, PyObject *registry)
message 2} module ©] UTF-8 A Z QP H B2} H o] 1, filename2 5+ A| 28] 217 (0s. fsdecode ())

o2 UFIYPHAYgE AL ALSHH PyErr WarnExplicitObject () 9]—%/\}@‘1/] t}.

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
PyErr_WarnEx ()@t FAFSE &= A2, PyUnicode_FromFormat ()< AF&3Fo] A3 WA A&
EZaishch. formar-2 ASCIH Q1 T HH E2149 Jyth

B A 3.20] =7}

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
PyErr WarnFormat ()3} F+AF3F 84 A 9, category = ResourceWarning ©] I source &
warnings.WarningMessage () 2 Ad&gch

W2 3.600 71

5.4 ollg{ EAI7] =2|5}H7]

PyObject* PyErr_Occurred ()

Return value: Borrowed reference o A7 7F AAH A=A HAET ‘/] V/} SRR e I )
nype(PyErr_Set* () gt PyErr_Restore ()l o3k } 2t $ &9 3 adaﬂ O];(].) < w33y
ok AR A FRed, NULLS WHE Y Th of 2l E o] Wk ghol] ti ek 2 E A oHA] FobA,

Py_DECREF () & H 87} i Uth
3 EAE GILS B3 oF Fuch

ﬂﬂ- Bl 23} R] A Al & WAl PyErr ExceptionMatches () S AR5}
A g 2. (FHx 99 —?—‘Iﬂﬂﬂ 2 A A" 20 AL, of st
oelo e e~ d —’F— ;101/‘1 vl = At g54yth)

el
BN
Ol
&
md 2

int PyErr_ExceptionMatches (PyObject *exc)
PyErr_GivenExceptionMatches (PyErr_Occurred(), exc)E53hcth o7 AA=
A

A5 & ul v 20 ok T T ol 9 7 RIS A) kgkod v el oA & $l kol g,

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

given .91 7} exce] o2) B34 X5 B2 WIS, exc7} T2 A7 o), giveno] AR F s
o dadad g 28 MAF T excrl FEOI W, FEo) i BE o9 W (Le) L AE FEE
A A2 e AAE 95 AT

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
Fa7t AR A A WS R el 4712 AW T o2 BA7)7F 445 A ekgtow, Al Mg
EFNULLE AAZFEUT AAH QoW AYA L AN Z+ 7“xﬂ°ﬂ 3t F2E o Bo] 273y
ok 3t Edl ol AX= @ AA 7 1A o< EH¢NULL Jsyth

Fa: ol g dutF oz o5 2AS ok e =Y ol 2AVE AH R A st
U3 oF 82 Tol AT A B T of & Eol:

-~

PyObject *type, *value, *traceback;
PyErr_Fetch (&type, &value, &traceback);

/* ... code that might produce other errors ... */

PyErr_Restore (type, value, traceback);

54. oz EA|7] =5[5}H7] 27
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void PyErr_Restore (PyObject *type, PyObject *value, PyObject *traceback)

Al A2 ol 2] FAI 715 AU th olg] A1 7] 7} ol m] AR o] Qlod, WA ATt A7}
NULL o] ¥, o] 2] A 7] 7} A9 ] Y T}, NULL type 2 7] NULL ©] o} value U traceback = 2 &5}4]
Al L. de] e —E’-EH/W%O]E Uk ZAEH o9 Foluv e Z*"/‘ﬂxl UP“/\]+ (] & gk
1A= HHPH}‘I‘ Uzl v B3 11]7P‘:‘“§3“413H o] TE2 ZF Ao e FxE AAGYH
TE Ao Z AA A e F2E Aokt TF Tolle He olelst FxE aFeA gsyTh
(1A= 01‘311@—? ATHA, o] FE AHE A Al L. A

EE,
p
.
F
N[

L

Fa: o] F4E dulrg o oy BEAZ|E A F o' st B of = T o A uk AR
AUtk AA olg] BEAZ|E A A pyErr_Fetch ()& AHEFAHAL

void PyErr NormalizeException (PyObject **exc, PyObject **val, PyObject **tb)

) Aol A, o}elle] pyprr_retch () 7k hkahE ke “Hl B I H 42 4+ DG Th 3, rexc
£ 22 AR o] Ak val & 28 Fo 2 ALULI} o UL o P o] A 2

A€ Sl B AL 5 A5 U h ol ol v AEE ol 9o, ol A%
Add At 4% S A AU

AAsHA st Edola

JE N
tlo kd

o] g ol @] Zholl __traceback__ o]EZHEE FAFC
sol 2

HASA LA ok Y, The 3} e Fo 2o

—

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

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

sys.exc_info () 2 &# R A 2L, g2 AHE AYUTH o] AL A2 LA 3} o 9] 7} of &}
oln 224 o 9 & 7 FUth Al AA o kA FxE Wty o] F o]= ZAolE NULL Y
S Qlioh o9l AR el e A e o,

Fa: o] e Ao g o9& Aestels ZEA AREH A gk th 2388, T} o €]
AENE QAR AT ZANE & 0| AT 5 ATk o2 AHE BASAG AL
PyErr_SetExcInfo ()& AF&3HAI Al L.

WA 330 7}

void PyErr SetExcInfo (PyObjecl *type, PyObject *value, PyObject *traceback)

sys.exc_info () 2 €E X AFH 22, 92 AR E AAFTUL} o] AL A2 A of 2] 7} oY
b, olu] E 28 o122 AL AUk o Bt A9 F2E SHUD. A2 A E AL, A
Ol 2} R E o NULLES AL 2. Al ¢ 2}01] ek kA Q 22, PyErr _Restore ()& %‘i
'(5]'/\1/\]_1__

Fa: o] e dH R A9 8 AP e =AM AFSEH A Y5 U T
Aole) el AAE ARHL HAM o} T W) BT 5 A ] 4
PyErr_GetExcInfo ()& AF&3I4 Al L.

B A 3.30]] &7}
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5.5 A2 AMelst7|

int PyErr_CheckSignals ()
o] 3t = mlol Mol A1 22l 9F AFE 223k o). A]zﬁo] Z2A2Z ALEdeA s,
la‘:‘r yAFAIZE AP 7E i%t};‘%i}- signal 250 A YW, spojH oz 2dHd Al2d
A 7E TET 4 IS5 ULH BE F o, SIGINT Y 7]E B 3+= KeyboardInterrupt 9 &
LA 7= A ‘?:ME} o 9] 7} ““JJOW ol 2] A7 7} A A= a1 U‘¢h -1 gy 237
Fow s 02 vk o2 A7 = o] Wl AA T A ANAAY AAAA %=
Q< ue

void PyErr_ SetInterrupt ()
STGINT Al 19 = %¢] E3E A B &l o] AFUth theol PyErr CheckSignals ()7} EE5 W,
SIGINTO| th3t teo] Al2d A2l 7|7F &g Uth
SIGINT 7} Sfo] Mo A A 8= A ko™ (signal.SIG_DFL o]t} signal.SIG_IGNCO Z H AT
o] A]), o] T o AYE A s th

int PySignal_SetWakeupFd (int fd)
o] §2elE 4t A1de] £49 wjulth A 1Y WEA B o 22 /)25 £ 9 1A E
AR fae W Bz olojof itk o Ae) 51 7| &R S NAFU T}
® -1 7leS HEASdUY; ool 27 AE YUk o] AL Ito]M 9 signal.
set_wakeup_f£d () 9 E5 AT, o8] AAE QaUTh e SRS Y 7] Exol of Tk,
B H Q) e 2ol 9 35 of of gt
WA 35004 WA A=A, FE o)Al 2 A= A Ldoh

J

il

ﬂll

5.6 0|2 Ecia

PyObject* PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference. ©] 2 2 €] &= A o] Ze~E & 1 ¥ T} name QA A= A
of| 9] 9] o] &, module.classname A9 C Ex}Yo]o]of ‘51\4 t}. base} dict A A= LdWlA o 7
NULL YUt} o2 A s4H Exception(COﬂ Xl PyExc_Exception O & MM AT )< T} of A

S 2o 2 A 7 wEol AU T

A 220 _module_ o=@ HEL name A7) 3 WA F2 (MHA % A7) 02 AR @
2oj2 o] 2 WA BRI A ) e AP T base A= ] Hlo] s FoAAE A
Aohe o ST 5 AU Th Se] SUa S92 RED 5 AGUTh dio AR S
oA =e] B e 8 AR o ol A 5 ST

PyObject* PyErr_ NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-
Ject *dict)
Return value: New reference. M| 22 o8] Fe|l2o Z2EHS A o4 4 =
PyErr NewException ()3 25 YT} doc©] NULL ©] 0]-\/] , ol FE 2o ot
g

B & 3.20] &7}

frr X
[o ok
bt (g,

4= Al 2]
~E7

J

5.7 ol ZA|

PyObject* PyException_GetTraceback (PyObject *ex)
Return value: New reference. 3}o) oA __traceback_ 2 Ed| AMA2 T A= Nz Iz
ol 9] o} AU H Ef o]~ WYt A H Egojad o] §lo, NUL

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
o9 o} BeAH Eef o]~ e h2 AAFUTH AW py_None e AT AL

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. 3+0] %A _ context_ & 3 AN T 5= J= A ZZ2=E 999t
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AAI AHLE (G2 o9 A2P2L, o) RS Aefohs £5 erb TARF U S VT
A4d AH2EV QLo NULL= tﬂ%ﬁblv}.

void PyException_SetContext (PyObject *ex, PyObject *ctx)
Ao ABE AYXEE o2 A FUTH A 92 W NULLE A A L. b o 9] AT
Q1A SeIBE B AAE YT O AL ol hE B2 E FAUH

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. 3}o| 8ol A __cause_ & 53| A2 S Q= A F22 oot &
AE Yol (o) A2~E A1 None, raise ... from ...°22 AFFHYrhE w3gyc)

void PyException_SetCause (P}Object *ex, PyObject *cause)
oot AHAE WAL cause & % 7§3L1%E} A28 M NULLS ]— SHA Al L. cause7} o] Q] QIA~EH A
Uone 917] SHel ki B AAFE G4 th o148 cawed] T8 B2 5 F AV Th

a=
__suppress_context___+= 0] &40 5] BEA| A O & TrueZ A A H Yt}

5.8 QL|ZE o2 ZHA|

O & CollA FURE o8& Ei A5k vl AUt

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 E reason ] E 2| HEE A}-& 3}

UnicodeDecodeError AR S 75 Yt} encoding 3} reasonS UTF-8 2 Q17 H —EX]-OE:‘?J [Bh=5

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 A reason ] E 8] HE & A}-& 3}

UnicodeEncodeError A& w5 Yt} encoding¥} reasonS UTF-8 2 A7 G H x4 YU
WA 335 E ##]:3.11

Py_UNICODE+ :L]-O] A 338E F 25 Q5T PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...) =& Olo]1# o] IFAA]L.

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 D reason 9]E g HEE A} & 3}
UnicodeTranslateError 214l & W5 U th reason2 UTF-8 & A FHE B4 4y th

WA 335E 7 7A:3.11

Py_UNICODE+ 3}o]|# 338 3 X5 g5 YT} PyObject_CallFunction (PyExc_UnicodeTranslateErro
"Onns", ...)E Ofo]1d o)A A L.

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. =021 o] 2] 2 A 9] encoding 01 E 8| HEE ¥l&-3 T}

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_ GetObject (PyObject *exc)
Return value: New reference. =01 2 o1 2] AR 9] object 9] E B8] HEE HFEHg YT}

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)
Fo 7 A2 AA Y start A E =] R EE 7FAH A *srarrel] 8] 2 @ T} starti= NULL ©] ofu] o] of 3
ok 435 02, Ao s -1 Wk o

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)
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int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize_t start)
20171 ol 9| AA9] start o E P HE E start= A FU Tk HFE 02, A3 -1 ek ok

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)
ZFo] A A9 AA| L end o EB]RHEE 714 2FA] #end ol ¥l X] U T} end= NULL ©] ofu] o] of gFi] t}.
FohE 02, Ashshd 12 WEEh

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)
Fol1X o9 AR S end AE B HEE end= BRI UTH 4358 02, Aolstd -

PyObject* PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeTranslateError_ GetReason (PyObject *exc)
Return value: New reference. =01 A | 2] A A 2] reason ] E ] F-E S W33t}

m{o
rE
r i
)
<
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)
o7 ol 9] AA ] reason A E B HEE reason 22 ARA U Th AFsHd 0L, Adstd -1 wkg
Fue,

5.9 i+ Mo

o] & Il—’?—% T} FF g BTN C oA AT QA &2 F
A7 ZE7FRIEA] sto| W ZES T E5HA] L5L73—°ré FUTh (FholH ZE= X
2AGU. 52 ZzE 2ol A7 A2 A2 7] B 2ol p_cal PR E DR 3A BT
int Py_EnterRecursiveCall (const char *where)
AAAC 4z TEol B 4AH 23 s AL BAFITh
USE_STACKCHECK7} A= 9o, o] 4= PyOS CheckStack ()& AF&3}o] OS 2~ o] @
Z22 FH A=A FAgYt} o] A, MemoryErrorS A A3 00] o gk whEshy o}
I8 ok T A Akl =2 @lEA] Eldyth o] A%, RecursionError 7 AR E 1 00]
obd ghol wEHg Utk 124 ¢ho®, 00] vhakg ek,
where= A7 A o] A|3tO. & Q3tRecursionError HA] A o] o]o]EAU " in instance check"
o} 22 UTF-8 Q1294 w4+ o] of o F -
W 3904 WA o] = oAl At APIN M = AR 4= 9lF U th
void Py_LeaveRecursiveCall (Void)

Py_EnterRecursiveCall () € 233Ut} Py EnterRecursiveCall () 9 ZAFAA S

Zuieh & WA T &5 ofof .

)

WA 3904 MA: o] = o] A Al g APIOA = A& 4~ st
A o] & ol thah tp repr& SHIEA FASHE SHI AT A7t 2o Uch 28 S BT o=
A Qolx, tp_repr Tﬁ‘o BAsH7] S8l AAE FAs oF Utk o2 F e o] e e 9
b Utth AR AL, o] 52 reprlib.recursive_repr () o Y3 C S5E=Y Yt

int Py_ReprEnter (PyObject *object)
=g A7) 99 tp_repr%t:ﬂ_ A=A EEF U
A7} ol Al o, e Fo A4E wAdUTLh o]l A% tp_repr FES 8=
L EAD AR S A o 0L, oA Do), drct AAL 1) E A Lot A
[...]15 "kt
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A7 A sl =L 4

& g of o,

agAged, F4E0
void Py_ReprLeave (PyObject *object)

Py _ReprEnter ()& Z53Yt} 02 w3

et

510 E= 0|2

EE #ZF Fold A9+ - PyExc_ Flol ol o8] o]Fo] 2= o5 A My AFHY
PyObject * FYUTH EF Zei2 AAYUTE S-S fdl, th=2 E€ A duth
Co|E olo|M O|E LE
PyExc_BaseException BaseException I
PyExc_Exception Exception !
PyExc_ArithmeticError ArithmeticError I
PyExc_AssertionError AssertionError

PyExc_AttributeError AttributeError

PyExc_BlockingIOError BlockingIOError

PyExc_BrokenPipeError BrokenPipeError

PyExc_BufferError BufferError

PyExc_ChildProcessError

ChildProcessError

PyExc_ConnectionAbortedE

rfonnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedE

rfonnectionRefusedError

PyExc_ConnectionResetErr

pfonnectionResetError

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 I
PyExc_MemoryError MemoryError

PyExc_ModuleNotFoundErro

rModuleNotFoundError

PyExc_NameError

NameError

PyExc_NotADirectoryError

NotADirectoryError

PyExc_NotImplementedErro

rNotImplementedError

PyExc_OSError

OSError

PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError| ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
PyExc_RuntimeError RuntimeError
PyExc_StopAsynclteration| StopAsynclteration
PyExc_StopIteration StopIteration

ETS HoTxIol AL

32
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H 1-0|™ mf|o|X[of| M AHlH

Col= Tfo[H o[ CE

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_UnicodeTranslateErrdnicodeTranslateError

PyExc_ValueError ValueError

PyExc_ZeroDivisionError | ZeroDivisionError

W oA 33 9 = 7} PyExc_BlockingIOError, PyExc_BrokenPipeError,
PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError
PyExc_FileExistsError, PyExc_FileNotFoundError, PyExc_InterruptedError,
PyExc_IsADirectoryError, PyExc_NotADirectoryError, PyExc_PermissionError,

PyExc_ProcessLookupError ¥ PyExc_TimeoutError+ PEP 31518 w2} =45 5 Yt}
WA 3.5 7} PyExc_StopAsyncIteration I} PyExc_RecursionError

¥ A 3.69] 7} PyExc_ModuleNotFoundError.

Uh&2 PyExc_OSErroro] tie 224 A i th:

Co|E
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

tr
[m

9|

WA 33004 M7 ol2 R E A2 EEL A9 FolF U

EE:

Co|E oM o] E =E
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

Lol g thg B2 ololol et o]~ Fe ek

2 QoA et Yol itk A A7) h 22 ms_wInnows 7 o) 5 A A BlaE o] o] & AHESHE TEE BTSN L.
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WA 329 7} PyExc_ResourceWarning.

EE:

P o)A

rlo
i)
rlu
=]
N
oY,
K
e
N

o) wlo] 2 Zef 281 ok,
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S0 SAF 2 T HY A, Col 4 stel Al 2
o TABE Rl o] 27744 theke S el gl

6.1 2 Al FE2IE|

PyObject* PyOS_FSPath (PyObject *path)
Return value: New reference. path©l] T} 3 5} A| 2"l £ 812 WSSyt A A 7Fstrol U bytes A A
old, = A7 Vg Yt A7t os.PathLike 01 Elfo]AE 133, fspath_ () 7}
stribytes AA Y wf 9rSP Ut 182 X] ¢ O W, TypeError 7]— WA ST NULL o] vrgg Utk

B A 3.60] F7}.
int Py_FdIsInteractive (FILE *fp, const char *filename)

o1 ol flename 9| % VO 519 fp& )34 02 2234 F00] b th e WP,
isatty(fileno(fp)) 7} <l 34 Fe-dUth A S8 py_ InteractiveFlag7]— ZF
o| ™, o] &= filename 3 Q1 E 7}NULL°1744 olF o] At '<stdin>'olL} 1222 F BhLpe}
22 o= FS sy

void PyOS_BeforeFork ()
zEAA I A YR AHE 205 T fork () AR Z2AAS BAGE AR -2
5257 ol 5 &t FUITh Tork () 7} 919 A2 AR AL LT

AR: Cfork() BFL (U] QE el E o)) “u]ol” Ad o A g o] Fo} A of FTh,
= npR7HA A o,

PyOS_BeforeFork () &=

B A 3.7 7}
void PyOS_AfterFork_Parent ()

ZEAs AT IR YR GEE RS G5 u
VA 2R A AE A A S TE T HE me a4 EZ e ok gt fork
v,

b o8 A Ao A vk AL 7hs

A3 Cfork() T&2 (“WQl” A Z 2 EY) “H|Q” A=
PyOS_AfterFork_Parent () & U}7}A] 4 Y Tt

< o A g o] 0] 4 of g th
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WA 3.7 7}

void PyOS_AfterFork_Child ()
ZEAE2E WY A LAY HUE A S fork() 8 22AE R
AR GRE B0 Ze A o A B A £ 2T s 4ol fow A zE
Aol A T2l of Ut fork () 7F A Al " o AT AE e U T

==

i Cfork() &2 (W17 AE 2B 8]) “HQl” e =o ARk o] 0] A oF gt}
PyOS_AfterFork_Child() & }7&7}z] JuUrct.

B A 3.70] &7}
o B

os.register_at_fork () & A&3}WH Py0S _BeforeFork (), PyOS_AfterFork_Parent ()
9 Py0S_AfterFork_Child ()X T2 AR H 9 FolH & 55 & 5 JFUTH

void PyOS_AfterFork ()
ZENAZTI S Y

RO A E AN S B4 vhol A AEmeE L A% A HTHE e
522 o A 5% ol of Stk Al A% 51o] Al e Al Aol 2 EH Y, o] §4E 52T e}

AsUTh
WA 3.75E #H A o] &= Pyos _AfterFork_Child ()2 A= 95l

int PyOS_CheckStack ()
Az ggo] &° FIko] RZ35}
USE_STACKCHECK O] Ao o] P&
AndHE AFS st A= FolAl). U
oA FE HANA = < F YT

PyOS_sighandler_t PyOS_getsig (int i)
Al iofl st A Al 1l ﬂiﬁl% IESERHU T} o] 212 sigaction () ©]tsignal () & ¥
gFe AH AUt 2+ ES AH TE3A] v A 2! Py0S_sighandler_t+Evoid (*) (int)
9] typedef ¥ A ¢ Yt}

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t &)
Alzd g Alad A7l hE AZFYh old Alad Ag7E wrEdych o] AL
sigaction() o]t} signal () & A= gFL AR QUL T B4EL A7 52547 nHAl Al 2!
PyOS_sighandler_t+=void (*) (int) & typedef ¥4 Yt}

wchar_t* Py DecodeLocale (const char* arg, size_t *size)
surrogateescape ol 2] A 8] 7] & AMS-3lo] A Y AF oA vlolEdS It tZd T
g o] & &2 U+DC80.U+DCFF ¥ 9] o) A2 t] 3 Hut}. vlo] E A A~E A=A o] E £
i 1’4 T4 & 4 9lom, o] 58 t] A 9 3k+= thAl surrogateescape ol & A €] 7] & Al-§-31o] vl EE
o) 27 o] = g
A5, g L SARANA P e eI 2

e UTF-8, W 08, ¢t= & o] &= 2 VxWorks ol Al;

K
ol

e UTF-8, Py_LegacyWindowsFSEncodingFlag®] 0 u] Y=o A;

+ UTF-8, 3to]| A UTF-8 R =7} &4 315 Q< ff;

e ASCII, LC_CTYPE ZA Y] "Cc"o]1, nl_langinfo (CODESET) ©] ASCII AF QG (=4
A2 vEst 3, mbstowes () & westombs () S 7F 150-8859-1 AT WS AFR-E uff.

« A ALY A2H

M2 S H 2lo] & FE X} (wide character) =AFG o T 8F E ¢
PyMem_RawFree () S AF&3IA A L. size 7} NULL ©] ©
vsized] /1ZFUTH

gzg olgy wx2e & o8] Al NULLE WUt size7} NULL ©] of U W, W 2] of & Al
*size7} (size_t)-12 AT, YI Y odH Al (size_t)-22 AHFYrc}
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CztolEjelo] a7t glod, tid o 27k LA sHA] Fofof fhyth.

TAE S | EE R thA] JIF Y8 W Py EncodelLocale () @48 AH3H Al L

| ®B7):

PyUnicode_DecodeFSDefaultAndSize ()@ PyUnicode_DecodeLocaleAndSize () &4,
W 3500 7}

A 3704 M A: o] & o] A UTF-8 Z=of A UTF-8 A7 1Y A& 3 th,

B A 3.80 A W A: o] 4= o)A A=A Py _LegacyWindowsFSEncodingFlagZF0o] ¥
UTF-8 917 9& AF-3H o}

char* Py_EncodeLocale (const wchar_t *fext, size_t *error_pos)
surrogateescape o ] 2] 2] 7] & A}&-3}o] 9}o] = & A} (wide character) E Al S-S 2A Y QI POz
o1 7 g gh t}: U+DC80..U+DCFF ¥ 9] &] X & A o] E E2}+= v}o| E 0x80..0xFF & W3+ Ut}

A, 714 5L S AL 0lA 7 e SAE =
e UTF-8, W OS, ¢== o] = g VxWorks ol A;
e UTF-8, Py_LegacyWindowsFSEncodingFlag®] 0 u] Y=o A;
« UTF-8, ¥}o] W UTF-8 R =7} &4 315 918 ul;

e ASCII,LC_CTYPE Z#A|Yo] "c" o], nl_langinfo (CODESET) ©] ASCII QI Y (==
A)2 W33l 7, mbstowes () & westombs () 44 7F 1S0-8859-1 AT Y2 AL .

« A ZAL ARY
o] 3t4= sho] % UTF-8 T o)A UTE-8 A1 7 Y-S A8 3 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_pos 7} NULL ©] o} U™, *error_pos+t A& Al (size_t)-12 AAFH I, A7 & Al i+
E517) e BAle] Qg Az AR o,

Al Ed S obo] B FAF AL 2 A HAE 82 W Py_DecodelLocale () S8 A3 A 2.
o B

PyUnicode_EncodeFSDefault ()E}PyUnlcode EncodeLocale () &4

B A 3.50] &7}

WA 37014 WA o] B4 oA UTF-§ R E o] A UTF-8 Q1 7 & A& 3T,

WA 389 A WHZAH: The function now uses the UTF-8 encoding on Windows if
Py_LegacyWindowsFSEncodingFlagis zero.

6.2 A|AE B4
sys 289 7152 C ZEA A2 & ¢ QA st 22l E AUty 27 Yi 2= A

FzA 289 A Az Ag T sys BES A g o) 7(1—1:._—61—141;]__

PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. sys 2& A A A name& W33 AU, A8 ¥od d g &
A7 oA 933 NULLS HEEHR U T

int PySys_SetObject (const char *name, PyObject *v)
vZF NULL®) o}d 3t sys 252 namee vE A At} NULL | name-2 sys ZE A 2AE Y
ok B8R 0, e Al -12 wE T,

void PySys_ResetWarnOptions ()

sys.warnoptions& ¥l g|AEZ A A AL} o] &4 Py Initialize() oA T&T

4+ g%tk
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void PySys_AddWarnOption (const wchar_t *s)
sE sys.warnoptionsol] 27Utk A3 ZE YAE FFL F| W Py Tnitialize()
o] Ao o] F45 TZ 8 oF P h.

void PySys_AddWarnOptionUnicode (PyObject *unicode)
unicode S sys .warnoptionsol 78 th

3 o] &4+ A CPython +& JRNJA AFLT = dF Ut &37F Jdogd
Py _Initialize()o|A] warningsE BEA|ZACZ AXE 3}7] Ao SEdoF AT, FUZE
AAE NHEES =2t 5= & g HEFY o] 73] 271315 7] Aol 22T = 7 W& ¢

U,

void PySys_ SetPath (const wchar_t *path)
sys.path® SWFY A &2 FTEA(FH2NAE , A=A =) E FEH FE FAE
of of 3= parhol N 2 A= ] P ~E AR = AA T

void PySys_WriteStdout (const char *format, ...)
format 2 2 7)1+ 28 FAE S sys. stdout o] 7| FF Utk 2 o] WA siE gt o 9 = Y
BHA] kG U Th (ol & FERBIAH A L).
formare ZRD £ A D] F 27)E 100010 £ o 3= A] 8l oF T T - 10008}o] E o] F
A, 8 FAG ] YUt 53], o] 22 FAS “%s” 2 o] oA ¢t HE vy
“%.<N>s” & Ab-83fo] Al gl of Tl o 71 A <N>2 <N>of| t}-2 Xl H gA2EQ A 37| &
S wf 10000ko] 8 235HA) S ALY QAR YU EF % = 4 A L, ok F 2
SAbe S e 2 A4 5 5T
TA 7 A ALE sys . stdout 7F AR E o] QA o, ZE WA A= A A (C ) stdout ]|
=S

void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout () 3 ZA 7 YAl sys.stderr o] stderrol] €Ut}

void PySys_FormatStdout (const char *format, ...)
PySys_WriteStdout() 2} -5-A} Sk Sk 0] X gk, W A X & PyUnicode FromFormatV ()& AF-&3}o] &
Wt wAI A E A9 dol 2 A2 A] k5 th
B A 3.20 F7}.
void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout ()T ZA9H thAl sys.stderr 9| stderrol &Yt}
WA 3.20] F7}.
void PySys_AddXOption (const wchar_t *s)
sE XA Ao FF EATIL PySys GetXOptions () 7} ¥E&ete @A 340 v g o] 7}
FUth o] B4 Py Tnitialize() o] Aol 3T 4 5 Th
WA 3.20] F7}.
PyObject *PySys_GetXOptions ()
Return value: Borrowed reference. sys ._xoptions@} FASHA, -x 549 A& A1 & H3tst
yrtt. ol 7} g 6 H, NULL o] REEE] 11 ol &) 7 A g Yt

WA 320 =7}

int PySys_Audit (const char *event, const char *format, ...)
REEH Fo2 A HEE TAA I YTE 3 Al 02 vE&stal Aof A] o 9] & A A 3lo] 09]
d g ek o
o) 2749 Qo W, forma? 7E AAE A3o] ALY FEL TA
y_BuildvValue ()X Ar§H A} 22 =W F2& AHET &+ sy th
o]
)

Hor 2

—

b,

. o =
ol bW, B 84 FE F/HgUh (VEW §AS F2E 25

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

sys.audit () 2 o]y =9} 5L 7|52 I
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¥ A 3.89] 7}

H A 3.8.20]| 4] Y 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 2290 H+ 2 -2 AGPYUth S = g2 UM T2 5= 9 ojA], o] ZAH=
Shol Aol g A A2 < I,
o] gt Py Initialize () o)A TEH = HATYTH HEFY
Fo] ¢2lal Exceptiono Al B Zefd | ol E DY A A 285
(thE ol &= J A= A (silenced) 2554 Th.
£ 3= int (*) (const char *event, PyObject *args, void *userData) F YUY
th. o 71X argsi= PyTupleObject Qo] RGP UTh & T4 G4 o] HEE HAYA T ghol A
JE]ZZE7FGILS &2 A E T2 H QD}
@A T AN AL PEP STBE B2 A 0. MES WAN L AL R holn
H 2 g A oM E Fof YEE o FUTh ZM] St 82 2 st A Aol syt
Q1 A} glo] ZHAF o] HIE sys.addaudithook2 TAAl Z Y th

WA 3.89] 7}

6.3 TEMA O]

void Py_FatalError (const char *message)

AP A o] WAAE AT Z2 A2 FYUTE b BUE SRR A HTh o
B4t vl A ABZe] B S A% I Ro] AP £A0] 4AH L W vk BE o Ful o
NS Sof, A el £4D A0 2 HA W, FYL AL, BF C ehol Hefe] F4 abort () 7
250} core 3192 445 1 A =G

e
Py_LIMITED_API "I E7} |5 o] YA ¢k 8 Py _FatalError() &4+ A &9 o]+
e Agor gaste Az dhAlg

B 39014 W7 B ol B 4B w =1 g

void Py_Exit (int status)
A Z2MA2E 25U o|AL Py FinalizeEx ()&
exit (status) & Z&FYt}. Py FinalizeEx ()7} o &
gt
WA 3.600A4 W7 stol | Al o] Mol A9 o 2] 7} Bl = FAIH A] ekt

int Py_AtExit (void (*func)())

Py FinalizeEx ()7} EE&@ A ¥S S5HYTh A2 e AAF glo] T35 v g whakst
Al ehotoF AUtk A 32709 BB S 55 FoldE e, Py Atixit ()&

o%%%%\%i};*a‘ﬁ%}% 121:&%%1%}. ul-z] 2o %%L%g g7t A &g Ut 74
Fee st sESP Uk Fe 4 Ao oM YR ﬁJrO]ﬁﬂxﬂovjﬂ 255 7] HH%Oﬂ,
ﬁmcoﬂxﬂ glo] W APIS zgs}% 2t .
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64 2= QIE 5}7|

PyObject* PyImport_ImportModule (const char *name)
Return value: New reference. ©) 22 o}&ll PyImport_ImportModuleEx () o t 3t ©<=31H Q& ¥
ol A~ d Yttt globals 2} locals QAFE NULLE A AL level 2 02 2 A A SH T name €1 &} ol A o]
ZEEHYH 7| AY AR BES ARZT O, fromlist AAH= B AE [+ ] 2 AAHA qHEF gho]
A gk w NkskE = A9 2 3 7] A Al o] & AR H B E o] HEE P (FEHEA

5, name©] AA|Z A B 5 T4l /\1 5 3 7] A & Aot F7FA Q AR o] g T 3 7] %] 9
_all ®BF AFIANE RS0 REHUL) YXE R I ML FXE WSt
AL A5 A o9 7 A A= NULL% vzttt RES X E 3= d A3 5HH sys.modules o

BES 374 dEyeh
o B4t 4 AT YEES AL

PyObject* PyImport_ImportModuleNoBlock (const char *name)

Return value: New reference. ©] &4+ PyImport_ImportModule ()9 HXH HAY

WA 3304 HA: o] 7152 T2 AYE} AT E FZS HOF AL =
HWE]’O]W33°1]/‘1‘Cy;§'%HLN°]WH‘:'-/]E?QOH/HD g Az o7 AsE )
B4l 54 52 HE BasA) ey

PyObject* PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyOb-
Ject *fromlist)
Return value: New reference. L5 & 1:%_ E stych WA golW &< import_ () E T 71

N e Qe BEOIU A4 A AN N A2 B, = As) A o 2723 E NULL
Utk import () S ukRARA 2, Hlo] 91X Sk fromlist7 A FH A Gk &, 7149 A
Fol 8959l wo) W gt 249 WA YUk,

vImport_ImportModule () A E&4As BE A& Al AT

o,
ke
I
i  Fo
&
rlr
]

PyObject* PyImport_ImportModulelLevelObject (PyObject *name, PyObject *globals, PyOb-
ject *locals, PyObject *fromlist, int level)
Return value: New reference. R ES YEZE U BEF _ import_ () 7l ol &5 A H 35
st7] wzoll, W stol M 4 import_ () & Fo PFF AW E 4 Asyth

W2 QxE | REOU A d7) Aol th 2R Fx, s A A 9] 7 A H NuLL
AUtk __import () & upITIA R, vl o] YA %2 fromlist 7} Al FF A ¢k T 3 7] A& A B
EEo] 2 3H S wf o] whak k2 49 s 71 A v Th
WA 3300 71

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

PyObject *fromlist, int level)

Return value: New reference. Py Import_ImportModuleLevelObject ()2} B]5SFA] 9F name-2
Uze AA th4] UTF-8& A2 Fd ALY
WA 33004 | level®] 5 32 Bl S 8HA 5Tk

PyObject* PyImport_Import (Py Obje(t *name)

Return value: New reference. ©] 22 AA| “YXE & T4 5 S &= I4-F AEFH ol 2g Y}
(A A QA level 0= AH-&3t=d], A ¢ EE% SFUDh. @4 99 __builtins__ o S+
__import__ () FFEIZTEFYh O]h A B AH EZE 2 A Y2 ET 3

2e o m gy

o] B4t A AT YEEES AT

s iy

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. 252 TFA] 2 E (reload) Ut ThA] 223 259 o)
ALk, A3l Al o) 7F A7 NULL-g HhHY o} (o] uf] 52 o] A 5] EA g oh.
PyObject* PyImport_AddModuleObiject (PyObject *name)
Return value: Borrowed reference. 25 o] & dl@sl= BE AAE wiEg Ut name QA=

40 Chapter 6. QEZ|E|



The Python/C API, £A| B{Z 3.9.23

package.module 44 4 5} ®
A 474 k1L NULL& Wt

A4 25 gM el =4 sk, glew A= vt
SOl ®E ﬁ/»‘ltﬂﬂloﬂ gk A Al 492 2

o).

of

B ol BHt RES 2EAAL QEE 5 Rtk REo| o 2254 ko, W B E
AAE A YUt RELS A2 E 38 H PyImport_ImportModule () o]y 1 MY & S
ARG S Al 2. name o) A] @QE T2H o5 E A" H 7 A FxE ol fxﬁﬁl’?ﬂ S=Thd
TS o] A A] k5

B A 3.30] &7}

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. Py Import_AddModuleObject ()} B]523}A| gk, name-S F-U 2
= A hA UTF-8 2 17 HH FA<E gyt

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference. —.—0% 2 E 0] = (name) (package .module FA A &+ A5 Uth I 5}
ST MelE 2e Aol AAG AT B compile () & 9€ 1= AN, 2EL 2 =T,
25 AA o gt 2L 7&‘5_3 HEgket At E = of E 7t ‘?a““ 0}“1 of| 2] 7} 4 A H NULL2 WHSHE
Yt} o ] 7} A EHE sys . modules ol A name©] A A Yt} PyImport_ExecCodeModule ()
o R 013"@1 name©] sys.modules] o]u] JojE T HLHFUYT} sys.modules ol E&4ASHA = 7]
3t —I—EE YA FEALAEFULL IS RES IZE T ZE AA7 &S 5 gl (28

ool wE 2 a}e] ol wo ul 2ol 2 ) £48) Ejel 92 & Bl §7] WE e
REO)__spec_ T loader_ & ok A A ATHA A2 groz AR An9
2HE EEY _ loader (AARFYGUM)Z dAFHT, 28R oW SourceFileLoader 9
Axdaz AAFH Yt

25 _ file. AEZHEE F= AAQ co_filename o Z AAF Yt} I FetrA
__cached_ = AAHH YT

ol v ov YEE HUTH BES A EEF UL BES A 2ESHE= =d W
PyImport_ReloadModule ()& FFZ3IHA L.

ruNf”

O

name©] package .module P4 oz FRH o]F& 7] 7| ¥, o|v] WE A A 2 7] A
Tx2= A3 sl A A gsyth
PyImport_ExecCodeModuleEx ()@} PyImport_ExecCodeModuleWithPathnames ()& 3
2SN L

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)

Return value: New reference. PyImport_ExecCodeModule ()3} FAFSHA 9, 2 E 214 9
_ file_ o]EE|REENULLO| o}y 2HH pathname 2. 2 3 3 FH Ut}

PyImport_ExecCodeModuleliithPathnames () & FZ 3 AL

PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,
PyObject *cpathname)
Return value: New reference. PyImport_ExecCodeModuleEx ()2} FAFSEA 9 2E A A 9
__cached_ oJE & HEE NULLo] o}ty 29 cpathname 2. & A A F Ut A 7}A] T4 = o] A
o] A5 ¥ = AYYrh
WA 330 F7}

PyObject* PyImport_ExecCodeModuleWithPathnames (const char *name, PyObject *co, const
char *pathname, const char *cpathname)
Return value: New reference. Py Import_ExecCodeModuleObject ()2} F-AFSHA] 9, name, pathname
D cpathname-S UTF-8 2 QA Z QJH EA<L QA U th. pathname?] F%°] NULLE A A H 7-¢ o] H Zko]
cpathname | A &}oFst=2A] &opf 2 a1 gt

WA 320 F7h

WA 3304 WA: dHle|]E I= AW AFHY &2 A2 E AT o imp.
source_from_cache () & AF& ST}
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long PyImport_GetMagicNumber ()
sho] who] £ 1 9491 (A .pye 2] vl 2] W35 (magic number) & W Th vl 4 W=
HiolE & 3t 0] A F 4ulo]Eo 2] & Y Hlol E A2 A s of Futh o2 Al -1
whehehy o
W78 33004 WA s A -1 W o,

const char * PyImport_GetMagicTag ()
PEP 3147 & 4] 5}o] 4l HlolE T 3 o]
implementation.cache_tag® 2 AF&d ¢ Qla o

B A 3.20] &7}

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. & 4]0l AH8-5 = YA 2] (€™ sys.modules)E W3t}
o) AL Bz Bl b} £ 4) 5 Wk Slo] £9) SHA A 2

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. =] %] o] 20 2 o|n| Y E H RES U3}
5% gF9FThE NULL-S WA B o = A H oA Q4T 2300
o2l & AR ch

WA 3.7 =7k

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. sys .path/pkg._ path_ &% pathS 93t 9l AA & vk3tshyty,
sys.path_importer_cache §A A Ad = JFUth ot 2] A H A GPod, A2
FEe AT 5 de Fol BAE w744 sys.path_hooksE AP YT Fo] gl W Nones
BRI T ol A2 B2 AelA 4% /10 511 E 7k o] A Bl the e 2L
g EF Ut sys.path_importer_cache®| Z3E /WA FUth 3y Ao o
228 waRU.

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name olg}= o] 59 =2 & B E (frozen module) & Z =3 A F54A
14, 52 3R £otd 02, 27]3} ol Asfstd o9 & Akl - 1 = &gyt 227 A4S
] AZE H ‘:’Eoﬂ N A~ H Py Import_ ImportModule ()2 AFLBAAI L. (BEH o] E9
—:—-4 SHHAl L — o] 4 BEol oln] 4XE H S u thA| 2= o)

WA 330 7}
WA 34 WA __file OEHHEEHe BEN AASHA gFUTh

int PyImport_ImportFrozenModule (const char *name)
PyImport_ImportFrozenModuleObject ()2} B]S23FA ¥ name & U Z = A A o Al UTF-8
2 dmgd ALY}

struct _frozen
o] 212 freeze FE B E (Fo] W A 329 Tools/freeze/E FRIHAIL) 7MY =22
EEU2aYEHE Yt 24 3 Ao JUth Include/import.hol] Y= A=t 25
Yok

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

bi

const struct _ frozen* PyImport_FrozenModules

o] L H & struct _frozen #H|FZE WL 7He]| 7| =5 27|35 =], W 7} =5 NULL o] v+
09l Azt Byt Zez mEo] AXE 9 ul, o HlolRe] A AAH UTh ALK LEL
)AL LT AR YD 22 Z RE AIHS AT T 5 AFUTh

int PyImport_AppendInittab (const char *name, PyObject* ( *initfunc) (void))
7129 YA 2E Ho]Eo & 9;_ RES F7FYth o] AL pyImport_ExtendInittab ()2 7+
A e, HolEe dFTd T e -1S ‘:&%‘M ok A 252 nameol gt o] F o ®
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P2 E I 5 o, itfunc TFTE A5 A= X ENA SEH = 273} 42 AU
Py Initialize () | &3] oF Fch

struct inittab

Y RE B0 ey FES 7]%3}% T2A. ZF2RAE dHZ e yWRE 2REY
BT 2718 B4 E ABAUL. o F L ASCIZ AT H £AQYUTh Thol 4 S hAoe
JEZE,E NeR PyImport ExtendInittab ()J/]— A ol H et L2 A vl E& AFR3F] =7 U

EESAFE 4 d5YT F2A = Include/import . hol| A T3} Zro] Ao H Ut}

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

bi

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.

6.5 C|O|E{ Oj&F2! X|&

olH e FEHLEC ITE7Imarshal REY 22 ol P4 & A3t Jdstd AAN=E 2 & 5 9
TEFYth F g3t P2 oz HoHE 2& 61*9} o8& thA] ¢ % rﬂ AHgE 5 = 27T
A ych Y = g o] H & Ao o AFSE = g2 vhojy e REZ Fojof gyt

FAF 3E2 & 819 vlol BV WA A4 Ut).

RELF 7}Xl HA] HlolE A4S ALYtk HA 02 JAF A WAoo, A 12 gL o A9}
o upFE g 91 € (intern) ¥ AL S FHEULE A 2= £5 25 oAb Uls)] viol v g g4
AH23 U T Py _MARSHAL_VERSIONS @A 91 & 41-& Uebd Uty (3 A)] 2).

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
Long A% valueS file 2 vHFFHI T value®) 2 3+9] 328] & 7 7] 23tk 712 long Fe) 27]9}
A gl ol. versione 3} & A1 e H U T}

This function can fail, in which case it sets the error indicator. Use PyErr Occurred () to check for that.

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
gtol W A value s file2 vHE U T version-S 3+ Y @ A2 YERE U T
This function can fail, in which case it sets the error indicator. Use PyErr Occurred () to check for that.
PyObject* PyMarshal_WriteObjectToString (PyObject *value, int version)
Return value: New reference. U} FH value T3-S T3 vlo]| EE AR S vr&3 Ut} versionS 3t
34 e U,
e 48 Aok e e oA 92 4 dayth
long PyMarshal_ReadLongFromFile (FILE *file)
9)7] 93 G2 FILE*S] H] ol 2E eI 4] C long g WEFLh o 5 F A§3HH long
7] 2719k BA Qo] 320 E 7wt ole = AF Y EP-

of & Al, 2 A3l o2 (EOFError)E A A3t - vk ey o).
int PyMarshal_ReadShortFromFile (FILE *file)
Q17] 98] @A FILE* 2] W o8] AE A C short & ¥t&sh ). o] &4 A2353 short 2

7|8 37)19 BA glo] 168 E et 92 4 A5 Uth
ol Al, /A3t o 9] (EOFError) & A A3t -1 w3ghy ).
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PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. 217] 13l @& FILE* 2] to|E] 2E Hoj A mlo]H AAE Wkt

=
of 2 A, A A3l o9 (EOFError, ValueError B+ TypeError) S A A 31 NULL-S wH&-sHy o}

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. 27] §]3l & FILE* 9] Ho]E] 2E A Tto] W AFE HI3}
PyMarshal_ReadObjectFromFile ()& &g, o] 4= o= gdoix] AAE AR &
g 7T o 2N, std HolHE v R e AFH 0 R 2E & 4 9141, 5t oA gHulolE
thAl w2 elo] Q= dolHolA o AE37 253 5 5T FdoA ofd A= ¢
Aolghs Falo] & AFollnt o] S AFS3HA Al L.

X % o oot
50 10,y
=

tlo rlr o,

of & A, A A3k o] (EOFError, ValueError =+ TypeError) S A A 3}1 NULLS WHEHSHY

*

PyObject* PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
Return value: New reference. data”} 712 7] len Blo] EE 3151+ o]l E B ¥ 2] H| o] ] 2 E T of| A
spolm 77 g wHakghu o,

of & A], A A3} 0|2 (EOFError, ValueError ¥+ TypeError) S A A3} NULLS wHEHsh o}

o) FFEL AN Y G5 WASE BE W FEHUTh F7H 7 Hk ol A= extendingindexol S5

AW E o3 g = AL M /|9l PyArg ParseTuple (), PyArg ParseTupleAndKeywords () &
PyArg Parse ()& & Zpol] A AL ol el ol AHEE = W E A (format strings)
SALEH T 2 AL o) @ 7 Bao] o) 2L BWE LS I

r
2
0%
o

rlr

Sptel stold A7 &
b4 o9 2 A 9] 3,
4 Q] oS3 o,
ETRNERELES

o2 g EWS A A%A ) vme) FAR AA o] AN T 4 AL UTh BB FULE vho]
=9 oo B 94 AF4E ATE s} dguTh

23 o) wo] U e 2AEE 4B wl, 3 oD shol AA ol o s Te)s 1, W=
o] AAle] L FHUUTh olel ol A4 Mme) S HAL Bas} Y5 UTh AT 9= es, est,

et Det#YYrct.

I8, Py _buffer FRAZF QYA wf, st v 9 7} A A, $E X7} Py BEGIN_ALLOW_THREADS
E5 YolA= 7t o8 7|7 28FH AV st E A7 glo] o] ol W& AT+ s Th
ARAo =, to]H A& vt F (£ BE 27| 9 A PyBuffer _Release ()& S&dof

ek
Dol YA A g o, 0¥ = NULE 854 2t

Q3 ool 97] AE ol =L R 477 AR s, e FRA U ZAHE AF YU A7
PyBufferProcs.bf_releasebuffer E7} NULL QA &Q3lo] 253, olu = bytearray 2}
22 hd AAE HEAA QU

— =
3y, RES

S # A (s#, y# 5ol thall, o] A=Y & (int v} Py _ssize )& Python.hE 23
317] Aol |22 PY_SSIZE_T_CLEANS A9 3to] Alojg Utk mia =27} J o= lod, o]+ int 7}
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old Py ssize tJUth o] TZL FF glo] W M AN Py_ssize tW A Y3 int AP FHS
=EUAFYL. A PY_SSIZE_T_CLEAN,S_ Aol Ao 7HF £S5 YT

F
S

s (str) [const char *] FUZE AAE FALl thet C 22 AFFYTE 7] AL tfjst =
°1E% = 0434301 -Zrig 1%??_ EAF 2 AE "o AP Utk C EALE2NULE S5 g Yt

X 233 ¢rotof Fyth; 13 th valueError ol 2] 7h

TGS AHE3te] C EAFE 2 S Ut o] o] 4l

Far: o] T vlo| EA{ AA|E HolEolA ?%’Q‘JD]' g A" A2 E Wolso]al o] & C
ExYE 2 H3ste W, PyUnicode FSConverter ()E converter 2 0& TS AMg3l= Z o] &5
e,

WA 35004 WA o] Ao, Fol M FAL A W FE @ I= 2JAEVH A TypeError 7h
AP ST

s* (str L= vlo| EL 7 4 A]) [Py_buffer] o] W2 ufo] EG{F A E 0ol FUIE A E o}
EULTh B2 AT £y burfer TEAE AGUL o 49 A7 C 2AAL 4T NUL
MOlES TR 5 deth $UTE AAE ure-s' ALY A8l C EAAE WY
SIS

s# (str, ¢} 7] A& vlo| E Q7 21 A)) [const char *, int == Py ss.1ze t] 7 7_1,474] £ WolEo] X =
= AL ]3]3}‘?1;,8*947”“14‘3} ﬁJ’}‘CT7H-’]C ol AZF Y A HA H4= C 24
Qo e EolE ol 7, 7 WA Wt Aol Uitk £ARL 7 U wpol 28 £ 4 4] oh

FURE AA & uee-sr ATYE Agstol C 2R WBH o,

z (str I = None) [const char *] s} B]<=3}A gF J}o] M AA| 7FNone ¥ 4% Y+=d|, o] A C EQH
7} NULLE A AFH Ut

z* (str, Hlo] E Q7 72| = None) [Py_buffer] s* 2} H]523}x] 1k glo] W A= None Y 5 UH Y]
t} o] A% Py buffer ?—Zxﬂq buf W 7} NULLE A A E UTh

z# (Str, 7] X‘]% H]—O] E Oﬂ = 7“7‘(]] + None) [const char *’ int = Py_ssize_t] S#S)/}— H]-j\—\-ﬁ‘]-x] E'_]j,
Sho] A 2] = None 9 = Q&L Th o] 49 C EAE| 7 NULLE A4 H T

y (§17] A& vlo] EL 7 7| A]) [const char #] ©o] -2 nlo]EDF AXE EAE he C 2AE = tﬁ_
et ch Uz E AA S WolE o] A %J;Q],]lj—_ Hlo] E < W5 = & J nlo]| ES 2 3a}%] oko}

oF gtk whef 2 thd, valueError o 9] 7 A St}

B 3,500 4 WA o] dell i, vhol = W H ol A W vhe] E7h 35 W TypeError 71 A 3
Huth

y* (#ho] =5 7)3]) [Py_buffer] s+ °] MY FU T A7k obLie} o] EAF 27 ¥k o5
Utk nhel 2] HloTE S ol S ol A% W el o,

y# (917] A& nfol =< A A)) [const char *, int == Py ssize t] s#2] o] ¥
oh e} wpol = F 2 A 7k whobS gyt

S (bytes) [PyBytesObject *] W3S A £ 3}%] ¢k, Sto]| % AR 7} bytes AA Y AL 87} A
A7k whe| £ A7} oh @ TypeError & AN HUTH C ¥4 pyobject 2 HAE S5
5 th

Y (bytearray) [PyByteArrayObject *] ¥ 2h& A £314) 9k, wlo]#l A% hbytearray AM L A& £

FEUT A 7t bytearray A 7} b ¥ TypeError & HAX A YTH CSE Pyobject *2

Adg £ gdaych

u (str) [const Py_UNICODE ¥ ol FUFE AA S %qiz EAk9] NUL & H% 3 o] oh
B2 W3k 7|& U T v oo thd e EHE v_UNICODE ZR1E ¥

U

q

ge fUn= 447

cCx9
=

10 ok

[mE b

1}
il

1'—5@

Ags] of gt Py_UNICODE 2} 0]
U EQUTH. sol A BADL 7 ¢
ValueError o 2] 7} 223 gk o}

BT e B ma A 16
3+ 5}4) orobof FhuiTh; whok g

M

o
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#3504 MA: o] Aol =, Fol W FALA WEE @ IE 2JEVH L HH H TypeError 7}
94 555 1 .

Deprecated since version 3.3, will be removed in version 3.12: o] 2 2E}Y Py UNICODE APIS] YF¢
Ut} PyUnicode AsWideCharString () & AR&3to] upo]1g| o] A U AL

u# (str) [const Py_UNICODE *, int == Py ssize t] ug] o] A3 L F 719 C ¥ A F4H
HA M= FUZE ol ol st £AHolx, & A Hy= dojgdytth o] Ay d
FE ZAEE LY

Deprecated since version 3.3, will be removed in version 3.12: ©| A ~€}d Py UNICODE APIS] 4 H ¢
Utk PyUnicode_AsWideCharString () < AR SFo] nfo] 18 o] A s A 2.

Z (str %= None) [const Py_UNICODE #] u &} H|52 329, glo] W A= None ¥ % A5 Ut ©
751—,— Py _UNICODE EQIE|7}FNULLE A A H Yt}

Deprecated since version 3.3, will be removed in version 3.12: ©| A ~€}d Py UNICODE APIS] 4 H ¢
Utk PyUnicode_AsWideCharString () & ARE5Fo] mlo]1d] o] A 4] A] L

Z# (str ¥+ None) [const Py_UNICODE *, int or Py _ssize_ t] u#2} B]35FR] 9k, 3ho] 4 A A= None
d += dssUth o] B¢ Py _UNICODE ZQIH7FNULLE A F UTh

Deprecated since version 3.3, will be removed in version 3.12: ©] A ~€}d Py UNICODE APIS] 4 H <
Ut}; PyUnicode_AsWideCharString () & AF&3Fo] nlo]1d o] A Al L

U (stx) [PyObject *] W& 517 943, 3ol AA 7L fUTE AAL 2L 27 G Tk AH 7§
USE AR 7} o @ TypeError & HAA AU Th C M5t Pyomect*iﬁw S% Uk

w (9]7]-227] vlo] £ 5 7 4) [Py_buffer] o] EH-L ¢)7]-227] W3 A o]~ % TS LE A
BRItk S A AR b s tos 7 A WAl 3 O W g
S AHUTh 52AE WA R ¢ AL WA W pyBurfer Release ()& B%8)oF YT

es (str) [const char *encoding, char **buffer] s2] o] HHF L FUZEE EX HHZE AFZG3}+= o] A+
S5 Utk U4 NUL vho] £ 7} £3) 2] 922 1599 o o] 6o ool A 7 25 g o

ol xHol= F /M A7 B2tk A MAl= dHe 2w ARG H Y, 7Y o] FS 7Hel 7=

NUL £8 X4 = const char*o]AY, 'utf-8' A F o] AL H EE S}+= NULL©o| o] ofF gy

. B A5 ol Sfoltlo] 2154 GO o9 AT, 8 AR char ol

o 2o 2AAS g8 2o damel 5ol A8 AR 4TS A A 0
ol z}of| A AH TP o J:?IZ]Q\/]Q_.
PyArg_ParseTuple ()& B8 279 31 E $P315, Q7Y vlo| Bl S o ]3] B absta
NE P AEAE FEHES bufer s 2R FUTh TEAE ALS Fol TP 032 A
7] 918 pyMem_Free () & &3 oF g Th

et (str,bytes = bytearray) [const char *encoding, char **buﬂ'er] H]—O] E Bx1d AAE A 2
o oA D ch % 5] S oo gt A, 6 ool St A o

M4 Agd Qg AgRthn AR g

es# (str) [const char *encoding, char **buffer, int &= Py ssize_t *buffer_length] s#2] o]
USES 22 692 ek ol A8 HUTh s £UH ), o WYL NUL EAE 3
de HolHE §&Fh
A 74 A7 B gk 2 AAls Jgosn s v, AnY o] & 71e 7] NUL 58
—EZP%EE const char*o]Au, 'utf-8' AT Y] AHEH =5 dF= NULLO|ojoF g th. H 8=

Fo] ghol o] & A 2] ko o9 7t HAFUTE F HA A= charx* of of gt}
Hxoe zadel @2 A HAEsl (e e HAE 447 M g 28 Aol
AARE dIGoz ‘ﬂ_]:’_ AUk Al A ?_]Z}"C‘ 7@ of thgk ZAH A of Futh Fxd A4+
29 W3l wpol= 2 APk

T 7R g e s yth

*huffer 7} NULL Z A B & 7}e] 7| W, Shr= Q3 I 7|9 W & &3t a, ol B &2 Q7Y
B S BASLL “huffer S M2 SFH AEAE ZAZIEE AT UL SEAE= AR T

W& A 37 93 pymem Free () & TZ3 of )
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*buffer 7F NULL ©] o} d Q1 E] S 7} 7] W (o] m) &H W), PyArg ParseTuple ()< o] XS
B 3 2 AFE- AL *buffer_length®] 23S W 271 =2 ﬁﬂ Uk 28 o3 1z H dolEE
W 3 of] HAFsEa NUL %E?MD}. W7} 2823 32 oW, valueError 7k A AF Ut

F BT ZF, tbuffer_length= ¥ NUL vFo] EE A9 2 AT A vl o5 9| doj2 AF Yt

et# (str,bytes &= Dbytearray) [const char *encoding, char **buffer, int === Py ssize t *buffer_length]
Hlol E Z2E AA S thAl ZHoHA & FHA e A2 AL std es#2F 25Ut 4],
TAL HlolE 24D AAA vl WhR AgE AngL AR BTk A o

= At

X

b (int) [unsigned char] 2] o} Flo]W A+ E B g+ 22 A4 Z AESH, Cunsigned char
of A7 ok

B (int) [unsigned char] S =2 FAA} glo] Fo|H A4S ZL2 A4=7 WIS, Cunsigned charol
A7k

h (int) [short int] Z}o]% A4E C short int & WHESH T}

H (int) [unsigned short int] @ W= & 7 A} Qlo], Fo] W B2 Cunsigned short int ® W33 r},

i (int) [int] Tto]d A+E YWHC int  ABFTh

I (int) [unsigned int] S W ZE AA} §lo], 3Fo] ™ A4S Cunsigned int & W3t}

1 (int) [longint] Tto]® A4S Clong int = WEF T}

k (int) [unsigned long] L HZZ AA} glo] Fo]H A4+E Cunsigned long o 2 W3ghr}.

L (int) [long long] 3}o]# A5 C long long o & W3]

K (int) [unsigned long long] 2 ¥ &2 AA} Qlo] o] A4+ZE Cunsigned long long S & WHEE
ek,

n (int) [Py ssize t] T}o|W A5 CPy_ssize tZ AZI T

c(Zo] 19 bytes & bytearray) [char] Z°]7}1¢ bytesUbytearray A2 ZAH, 3to] A B}
o]EE Cchar® ¥H&3sh ]t}

WA 33004 M7 bytearray A& 5§
C(Z°]19) str) [int] Zo]7F1¢ str AA & FAH, o] W FAE Cint & AT
f (float) [float] F}olW HZ 44 2215 C float & WU}
d (float) [double] F}o]W HF 42 4F =AE Cdouble & WHESHY T}
P
ES

=
D (complex) [Py_complex] T}o]H B A5 Cpry complex +ZAZE AT

71t 24|

© ohee) PYObjet ) C A5 ol hol 4 A2 (U o)) A AFUT, ek C e
AwH AA AN E WU AA) T2 A5 E F7HA dHUTh ARH EALE nULLel
SRENSIEY

0! (object) [typeobject, PyObject *] C 21 A
T 70 C AAE HAFTh: A “H A=
= (PyObject * L) C ALY T4
Elgeti iR

0& (object) [converter, anything] converter &5 Z-3] sfo] W AR E CH -2 WIS
HAZUth A AR = ol F iR = void *E HEH, (999
converter I T3 2ol 2P U h

status = converter (object, address);

EZAE o ol AAE A LU o] AL 08} FAFSHA R
< ol F AA S Faolal, F AAE AA £AE 7 A

o]
s}o] A
Ayt ghol A A7} F Q8 g o] oYW, TypeError 7}

ot
o
At
e L
s
o
N

N
)
A
kY
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oy 71 A object= W38 nto] W A A o] 11 address= PyArg Parse* () o] AEH void* QA
AUth 9&E srams= AJF A QA WSO A 10]a1 HBe| Aofjst A 00]ofoF Ft) W0
A3 31, converter T | 2] & LAY A 7] 3L addressS] W-8-& 314 -2 AEf 2 FofoF Tt

converter 7} Py_CLEANUP_SUPPORTEDE ®I85}H, 12} L& EAlo] A2 A5t T HAIZ T &

ol HE7]o o]n] EFHE WREEE HATL 713 & AT 5 A5 YT o] F HA SZ A, object
w7 W 4== NULL o] B YT address= Y8 &3 22 3S 5 U
WA 3104 ¥W4: Py _CLEANUP_SUPPORTED 7} 3715 915U T}

p (bool) [int] ALH 7k =23k HAE (8 < predicate) 3t A& 55 C /AR AFL =2
HEgtUth @4 0] Fold intE 12, AZolH 02 AAFFULE ZE FaEsHgtolA gs
383Ut Ftol o] = g HIAESHE Wy of] th st AA g 82 truth & R AA] L

WA 330 7L
(items) (tuple) [matching-items] A A= 20| 7}itemsol Q= Z W T 9] 42 Fho] M AP Ao ofF
th C AR L itemsS] 78 29 9] ol o -S-3l oF Ut Al @29 2T b
“A” A5 (Fhol EAEY LONG_MAXE 2 F 3= ) E WG 5 AW A
Ut — 4l SETF IS FAIS o YR &S o H 49 v ET AHE

o= Co e HAEA A UT — o2 dd2 vE + dsdh.

2 7}2] op2 #3229

| ol Az glA2E ] U] A7 A8 A Y-S e U A8 F QQte s Fete C Mg e
712z 27|5tE ojof Ut — AHA A7 AP H A k& wfl, PyArg ParseTuple ()&
MG C T YRS A=A s

$ PyArg ParseTupleAndKeywords () A-g: 3to]H QL g|A2E L YR Ax}7} 7| ¥ E AE&YES
GER U @A, RE 719 48 ARt A8 dxjelof suz :
koll 245 of o $hLI .
WA 3.3 F7}L

L RS P aE ol oA TRt BE RO BAAL o2 WA NN B ol B0 2 ST L)
(PyArg_ParseTuple ()] BAA| 7] & o 2] “AAHA Z1).

;T 98] B AEE ol7lo A B th AN EE Hel £AGL 7% e A A o wAIA Al
o g WAl A2 AHGH Ut : 8 = A2 E Al Y ok

SEAA A Al FE = BE ol AA| Fx2E U2 (borrowed) IR Aol Fo st AL FE A+E

Fo)7) TN S !

o) Yool Aeks £ 7k A T BALol 93 Yol A & Ws2] Faojok Tt o] 52
e REO e AT ol ASH UL 919 £9 w9 oA 2B B, ol 3k v W}
QGO AHE § /A A7k AFUh o A AP TR @) thsl A9 23 LA of
o,

Fan
=
ok = w9 % shutel Wa
Hol 9= 0 vhel = Al A o

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
X WA WS A WA R A G50 A WSS TR BAGYS 4EEE 2 0BG
Utk Aafstd, AR S vheta A A3 o 9] & YA U T

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
7ha R Q1AH7E obd va listE Wobs the A2 A& S, PyArg ParseTuple () 3 549

et

48 Chapter 6. SEI2|E|



The Python/C API, £A| B{Z 3.9.23

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

words|], .
A7 = ) M %5’— A o Eﬁ—/l\—iﬁb‘]"‘;@'—/u\—o w7 S 8BRS T keywords
AAE= 71K = w7 |4 o] 5

l,:_ =
O NULL-Z X Wi E JUth §l o] B2 9 #]- 4 & uﬂ H@Z,\_%L}E}lﬁq
= e e A e B}i‘rfﬂ’ﬂ‘ﬂr Asfstd, AR S vksketa E.éj?‘;} o 9] = n

WA 3.600 4 M 9 248 w7l Hlaof] thek A9 o] b= Yl Ut

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format,
char *keywords|], va_list vargs)
Ad Asd AR by wlsE worseni: BEe A Y
PyArg ParseTupleAndKeywords () & 4Tt

int PyArg_ValidateKeywordArguments (PyObject *)
1= A MY 7|7 BExFLE AR &gttt PyArg ParseTupleAndKeywords () 7}F
AFEE 2] = Aok D Q3T of 7] A= o)1) o] AALE 285y wj E U]

WA 3200 7}

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

“ol A ~Ee}Y” 4] OJX} Y 2EE B e o AFREE T4 — o] 52 Fo] 4 30 A Xilﬂﬂ
METH_OLDARGS )| 7] ¥ T 24 UM EE ARE S YUt Al =0l A vl A
EA o AR 3= 22 iﬂﬂxl %, BE Ohﬂ ZE JEHWEEY T=E= o Oliﬂ%z—iii

o] o T+

ARG SHA] FEE A H F U 181‘% OE FEe Boste Al o r Foh glon, 1Y
202 A% AS T 5 A5

int PyArg_UnpackTuple (PyObject *args, const char *name, Py_ssize_t min, Py_ssize_t max, )
AAEFE A Aol 2 EAUL AEGA 2 o G o] v W 23] o] e
W7 A5 A= e v EA = Heol 01]/\1 METH_VARARGSE % 0130101: ﬂwr)r Nxﬂ
Wi W5 E P FEL argsE AT o] ok P o] A AA 2 FEolofof Ptk
A ol min ©]7¢ max o] s}o] o] oF FU T min3} max= 2= 5 A5 Th 27} AAk= gl ﬂ”ﬂ
ol oF 3kH, 7} AR Pyobject * 4ol tl ek Z QB of oF U th; o] 2 args 9] w22 A H Y
oh 1Y Fx7h 23 U argsoll A Al 5HA] o= A E A w7 W o] *H"*ﬁh A= A A A
5T ol ASE B2 o) 271515 ol o F ). ol FaE AT & NI args7}
REo| by AL, AR E 59 RAE TFSHE AR L BT Th sl she 97k 23 H U

s
Thee o] §4 AFE Y el JUTh OFS HEE 8 _weakrer E91] BES] Aol 7S
o}

r"l

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;

}

o] g AN A PyArg UnpackTuple () 3t &&L PyArg ParseTuple () o Y3t} T &3}
AH o F5IUTH

PyArg_ParseTuple (args, "O|O:ref", &object, &callback)
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6.6.2 ¢ 15

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

Return value: New reference. PyArg _Parse* () St Al o A vtolE o) = A} F AV 29 Bx1d 3}
FARAE 7|00 = A %}\'S_ s th g RS A Y of 8 7F A A NULL S RESHE U o)
NULL o] ¥t3t=] ¥ o 9] 7} A gk o}

Py_BuildvValue ()& @4 FEE 754 A« &sUth 29 ZAEe € ol = 97t =
FHAS W FES FSFUTE 2 FArL o] v]o] QLo ™, None< HHHehU o} 7 25] 5lute]
I A9 E ZFeHY, ST =W A7 7l st QA7 F Aol A vt 271700 w19l
FES NS ES oYY, 2 2L ZSE FoHA L.

s s¢ T ALAH, W2 HHZLHOlEE UE AA o AFst7] Al WA 4= A
22 o, 223 tlolH 7t EAg Ut T2 A7 Al F St HM— Py_BuildvValue ()7} BHE
A o8] FxrHA AFUTE F, AHEY ZE7Fmalloc() & S5 TFHE v EHE
Py BuildvValue ()o] A&3}H, et Py Buildvalue () 7} ¥13HE W of ] & o] ZE7L & F W=
gl o] o i free()%i%ﬁﬂokzqr/}-

Tha AgolA, A8H FAS =l A9 dUth (53) B35 o] 5L 9l &9} 71 w33 shol A

AA By M%} T4 FELS ATDC Fe FYYh
_/'ﬂ

B 230, W, B2 W ARE £U EALA A FAPY T EHA T
At ohdUh. ol A2 2 9 EADL 5 © 97 97 vEs o AL

s (str == None) [const char *] 'utf-8' AT YL A}&3to] I- ?EC
Az ABFUh C EAE 2AE 7FNULL Ol , None ©] A& YT}

s# (str = None) [const char #, int or Py ssize t] 'utf-8' A I Y AF_5to] C &
a4 O] E ol str AAZ AT YT C ZAE 2AE 7F NULL o H, Z o] 7} F A
None °o] ¥+ Yt

y (bytes) [const char *] ©] 22 C AL Z o] bytes AA 2 H&AFUTH C EAE £ E7L
NULL©| ®, None ©] ¥F3+H Yt

y# (bytes) [const char *, int L= Py_ssize_t] ©| A2 C A2 1 ol & o] A= HE
SUTh C 2419 2 916 7} NULL o] W, None o] ¥H8Hg U o),

z (str T = None) [const char *] s} 25U Th
z# (str == None) [const char *, int == Py _ssize_t] s#3} ZHFUth

u (str) [const wehar_t *] U F = (UTF-16 == UCS-4) t| o] E 2] Y-Z 8 wchar_t HHE s}o|A
eyzc Az Wbk U I B 5 29 E 7 NULL o] ¥, None o] ¥FEHE U Tt}

u# (str) [const wehar_t *#, int == Py ssize t] U T E (UTF-16 == UCS-4) tf| o] E] ® ¥ e} 1
dol & vtolH FUFE A2 AT UTh FUTE W3 ZEZ7FNULL O, 4 o] 7} FA]
%] 31 None ©] ¥F&HE U Th

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

U# (str == None) [const char *, int == Py ssize t] s#3} Z+5UtTh

i (int) [int] Y¥HCintE ool H H A 2 Ao

b (int) [char] 9 C char s}o]d B AA 2 W)

h (int) [shortint] &%} C short intE F}o|® A A2 WU}

1 (int) [longint] C long intZ Fo|W A AX 2 W3}

B (int) [unsigned char] C unsigned char< Jlo|¥ A4 AA =2 H3sH )
H (int) [unsigned short int] C unsigned short intZ s}o|% A4 AA 2 A3}
I (int) [unsigned int] C unsigned intE J}o| A4 AN = HIsHTh

k (int) [unsigned long] C unsigned long< Tlo]HW A4 AA 2 W3}
L (int) [long long] C long long< I}o| W A4 AA 2 ASS T

50
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K (int) [unsigned long long] C unsigned long long< 3to]X A4 A 2 W3 o}

n (int) [Py _ssize t] CPy _ssize tZ= 3ol A4 2 WH3sh )

c (Z o] 12| bytes) [char] H}o]|EE UER]=Cint & Zo] 19 o] ¥ bytes A& W3}
C (4o]19 str) [int] EAS JEFYE=Cint S Zo] 19 sto] A str AA = A&}

d (float) [double] C doubleS 3}o] W HF 254 2tz A )

f (float) [float] C float & ¥}olW 25 4A4F A2 Mg}

D (complex) [Py_complex *] C Py _complex FRAE Jto]H B a4 g W)

O (object) [PyObject *] 3}o] W A S EehA] Fx AddUnk (1 5745t F=x 3l
th. AgE AAZFNULL ZAHH, JAAE "“’“?ﬂti o] °ﬂﬂi HABAL 9] &
o2 kg th ek, Py Buildvalue ()& NULLS HH3H3ER| vk, of 9] & wHA) A] 7] A]
S th ofA o9 7} B SHA] 9Fk e, systemError 7F A H Yt

S (object) [PyObject *] 02} 21Ut}

N (object) [PyObject *] 0%} Ao, A A 2] F=Z 45 F7HA 71 A 55Ut QAL g|lAaE A A A
AAAE SE5te] AAE e W 8T

O& (object) [converter, anything] converter 35 53l anything= 3}o| W A 2 WU} Td-=
QAL anything(void* S 8] ol of FLITh & ALg 3] TE vl A shol A AA| S W
A, ol 2] 7} 28 5 NULL-S BEEs) of Fu T

(items) (tuple) [matching-items] C7}e| A/ 25 &= 471 22 glo|H FZ2 2 W3shr}.
FE 722 gol flaE R AT
T C

{items} (dict) [matching-items] C3}e A BAE FolH UM E A} d4H
Z A2 YAy ol shute] B8-S Frheto, 7hz 719 e = AR Yt
=

2o B2 o] o g7} YW, SystemError o9 7} A A 11 NULL o] ¥k Ut}

[items] (list) [matching-items] C3ZLo] Al @2

PyObject* Py_VaBuildValue (const char *format, va_list vargs)
Return value: New reference. 7} 7N42] Q1 A7) ofd va_listE ol EQti= AL A2 3H
Py _Buildvalue ()2 Z<Lgch

A WS ZYE BAD EYS AT 4
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

ER 2 AL format 3 37} AA0) Tk sie vol EF WA EFsrz FAFULh FI4 R
3| 0] A snprintf (3) & BHAl L

12

int PyOS_vsnprint£ (char *str, size_t size, const char *format, va_list va)
EW EAG formar % 7P AR B35 vaol wetsize vl EE A GRS a2 SHIUTH f
54 9| o] A] vsnprintf (3) & E*‘/\]

[>

PyOS_ snprintf()i}PyOS vsnprintf ()<
2 itk 150l BAL AA 2004 HE
Adduth

3= W2 Al strsize-1]°] @4 '\0' o] HEF FUTh stroll size vbo]| E(F Y '\0' £F)E =
A AR GHUT F 84 EF str !'= NULL,size > 0% format != NULLS @734t}
%Oﬂ vsnprintf () 7} Q12 2 S LA 5= o] 223 W H T 7] 7} sizeE 51280l EXR T} ] 2335}
1ML Py FatalError ()2 =W UTh

o] =9 v Fh(rv) 2 Tha 3 o] s A = of of U Th:

] 3H
e 0 <= rv < size@u],E8 A3 AAFIA o rv EA7Lseroll 715 A5 U (strrv] & T3
"\O' H}o] E A 9)).

EECEol 238 &4 snprintf () & vsnprintf ()
CRGT AT GE 22 BT SAE BT

L

a:) mlu
Aa
(o]
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o

i=]

rv >= size A u, 28 WHalo] 2w AW rv + 1 Hlo|EY v F 7 Z Q3T
strisize-11-2 oJu] '\0' ¥t}

rv < 0 g, “@A7F Y do] dojtsFuUth” o]t = str[size-1]- '\0"' | AT s LA A
= A9H A syt oo FFe AU oH A Eol ek e U th

Frr 2L YA BN A2 WFS AT G

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

char*

E21d s& double & W3S, AT A] gfo] A o2 & HAAAULH F8FHE Ex149 AL s
7h g oy 3 FulS 7Hd o gloke A AL stale ol e float () B A7 & &5t
AL Ftel EH S Uh/]ﬂ'- H 22 ) iﬂ] A3 =AYt
endptr o] NULLO| ¥, AA #AHE S H&F U FAE o] 5 24 249 RS £d o] of
YW valueError& HL’\“ BA 73 -1. 0 whEhgh ok
endptr ©] NULL ©] o} ®, 7} 3t W& A4S HE3}al *endptro] W2

AHE 77| =5 AU £AE 4 27| N AHEZL RE 253 A9 %E??_ E?ﬂol obUH,
*endptro] FAE 9 Al ZHE 7+e] 7] =5 A A 5t ValueError & ‘3“31\] 713 -1.0L vl

71 floall 4347190 1% 2 k& ERY (1 o], o) EAEA A 71050077} 1
ddYh, overflow _exceptionZFNULLO|WH (A A 3d 25 ¢} 7)) Py _HUGE_VALZ ul3} '}_:]7__’

od o= AAsHA stk 1EA ‘3%’3‘:'4 overflow exceptlon,_ gfo]H o9 AAES
7}31?40?6“4@ o9l 2 A YT -1.02 WYL F AL BE W3S g g A

H H _‘E;(]_E 7].3] 7]_1_]:_% *endptr< S 494 -61—14 r,].

5 ThE ol el 7L HASHE (]2 Sol W= L5 olel), 44 % shold o] 98 AAFT 1.0

PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
A2 format_code, precision D flags S A-23to] double val S EAFG & W3t

format_codes= 'e', 'E', "£', 'F', 'g', 'G' =¥ 'r' T StUojop Pt 'r' o A, AlwE
precision<> 00l o] of st FAIF U 'r' TR IEE EF repr () FAE A 4%‘4‘“/}-

flags+=Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 ¥+ Py_DTSF_ALT < 07] o)A &7 or & 4
gl ek
¢ Py _DTSF_SIGN-Z val7} 577} obd w2 4 e 244 gl 3 FA7E e+ A=
Sy
+ Py_DTSF_ADD_DOT_0-Z W& EAgo = =
e Py_DTSF_ALT = “tfA” Zwj& 3 _g: Hess AL =3k A S
PyOS_snprintf () '#' ZVMM] ﬂ%?‘?} A e 323N L.

ptype ©] NULL o] o} Y™, ZAE 7} 7}e] 7] = & _ E, Py_DTST_INFINITE =
Py_DTST_NAN 5 ShU}2 A A= o], val 7} 242} 3t 4, §7-3F 4= = NaN 9 & Y ERY U th
e

Wk g2 W ekE F A o] 9= bufferoll th e 32 QA E o] Ak, M Fhof Asfstd nuLL Utk EEA}
= PyMem_Free ()& $&35to] vl3H EXE-L | A3l oF g}

WA 310 =7k

ox
+
R
el
i
o
D)
52

,_4

o r‘o
av}
=
W)
H
n
'_]
e
I
Z
m
H

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

a2 72 fle A v o] e i EAE FAIS T AR Al St stremp () 9

79 27 #E gk

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

g 2277 e w4 HlAL. o] e 4 £ FATTE AW A8 strnemp () 2F

A9l A 45 U e

52
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6.8 2| E&M

—

PyObject* PyEval_GetBuiltins (void
Return value: Borrowed reference. 3 ) @Eg g Jojt dAx) Al 52
=

AH Z 2 H 9 builtins&] YA E
PyObject* PyEval_GetLocals (void)
Return value: Borrowed reference. A A A8 2| do] X HE A 8] & wHEst A,

A =z Yol gled NuLLg Wy o
PyObject* PyEval_GetGlobals (void)
Return value: Borrowed reference. @A A3 Z & do] A A gAY & Qtsst 7, dA) A8

NULL-& RE&Hghy

Fol me Qo] glow

o
ul
el
2
>
o
ol
1o
[k
)
o

PyFrameObject* PyEval_GetFrame (void)
Return value: Borrowed reference. A 2] ~# = AE] Q] | oS vkt
o] Lo NULL Y YTt
PyThreadState_GetFrame ()& ZZ3AA L.
PyFrameObject* PyFrame_GetBack (PyFrameObject *frame
frame THE 9% =9 & 71A & T
B F2E WSt A U, frameol 97 Ze P ol o NULLE WU Tk
frame-2 NULL ©] o}u] o] of ]t}
W 3.9 F7}
PyCodeObject* PyFrame_GetCode (PyFrameObject *frame

frame T EE 7}A 3t}
29 H2 2 N,
S gt

frame->-NULL o] of]oj ok Futh A7 (Z 8| =)= NULLE

WA 3.99] 27}
int PyFrame_GetLineNumber (PyFrameObject *frame
frameo] A} A% F9l 2 W52 NI

frame-2 NULL o] o} o] of gt}

const char* PyEval_GetFuncName (PyObject *func
= W ok
w A =29] “()”, > constructor”, ”

const char* PyEval_GetFuncDesc ( PyObject *func)
NEH g o Nk ol & 4

func®] ol wpe} A £Ard
instance” & ” object” 7} 3+ \4 t}. PyEval_GetFuncName () 2] A2} o] o] B o)W funce] 4 o]

gk

= o] =
6.9 3= S=EAQ} XY B4
int PyCodec_Register (PyObject *search_function)
PEEEEERES RS 181
$4.8.02, o}4 2537 FhthH, encodings 371 & ZE o] G4 A4 G5 B2 3 A
Fuol =% gk,

int PyCodec_KnownEncoding (const char *encoding)
A1 encodingol] 3l 5= I o] Q=R o whel 1 o]} 0-& 1t

.

AL B
SRR

Fg ek o B4

Ju
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PyObject* PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. QW T 9 7]\t o179 APL

object+= errors 2 7 2 F ol & A HJ“S S AHE3te] A A E encodingoll s A AIY T2
AGF Uk Zdo] HolF 7|2 v S A2} 7] 950 errors 7} NULL & 4= 95Ut I EE ZS
4 912 W LookupErrorS WA A A 7‘ [BR=
PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. QW T 9 7]W t] 79 APL
object<= errors 2 73 21 A ol & A 2] R = AHE8Eo] A B H encodingll tisf HAH UEAH F-E
AUk oo HoH 7|2 v S AF2317] 5] errors7FNULL & 4= 95Ut QT & 23S
4 9129 LookupErrorE WA Al A Uth
6.9.1 [H! X3| API
Tk &0l Al, encoding FAHE - B 27 AR §igtH ol 23| H B, o] flAUZ S T AIY 23|+
AaFAE FE6HA] A FUth 29 o] glo W, KeyError 7F A A ¥ 31 NULL ©] RFSH U o}
PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. 5= R encoding o] T3t Q1 F ¢] S+E 7} 3 o
PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. 5] R encoding | U3+ t] I t] T+E 7}AF U Tt
PyObject* PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. A8 encoding®l| ™) 8F IncrementalEncoder AA|E 7}A 3 U o}
PyObject* PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. X9 encoding | U] 3+ IncrementalDecoder AAE 7} &Yt}
PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. X % H encoding©| T 3t St reamReader HE & S&4-5 71A 3 Yt}
PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. X9 encoding®| |3t Streamiiriter HAE 2 45 714 3 Ut}
6.9.2 KFL|IZE CIFE 0|2] X{2|7]18 SE A API
int PyCodec_RegisterError (const char *name, PyObject *error)
AT name 2.2 o12] A 2] B B error SHI e}, 20] AR LS P BA/I YT
T sl EEs s, dIAe/HIE s 5T nameo] error Wi 7] W42 A A H =
o o 29 B2 52,
ZW e 19 9 X E  UnicodeEncodeError, UnicodeDecodeError I =
UnicodeTranslateError 2 A2EHAE WolEol&=d, EA7Z & EX 1 vlo]EQ A&
29} o 5o AR EALOI A 2z Ao BhE AHE T A UTH (o] AHE FBFE BoE
U= o9 AAE FEeA L) WS Fol A& HME/\] 7] 74‘/}, A7 A 9 = AE29
A2 R BALAA AT/ 1D S A Aok S 2 AL A BEE B5E FHGHE

5 98§22 whatksof g,
AES 0L, ol 2wl -1 & ek,

PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. name ©. 2 5Z5 o & *]

g 2 =
o] Ad & 4= =1, o]u = “strict” °ﬂ )3l of 2] 2] 2] 29 o] WkshE Yt}

PyObject* PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. excE | 2] 2 A3 A A Ut}

PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. ZF5-H 8-S AVH 1, FUIZE o g

ﬂllﬂl
-
>
i)
<
o
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PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. - T = A7 Y o 2] & 2 Y U+FFFDE X3t}

PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. -+ = Q179 o] 2] & XML £4} Iz 2 X35 o).

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. U T = QA7 o 2] & Wl L A] o] A o] = (\x, \u ¥ \U) &E X &3}
Uk,

PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. FUIZE AT 2] E \N{...} o]AaAo]Z=Z X &gt}

WA 3500 7}
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0
1=

M AS

ald

o) Ao fot AR e) W AT, T WA W F7e) AR B} (1B SO, BEXAFELBE
A2 Q) shol A A7 9 A4 A8 U Th A8 A o= A Wol A= W, whe] 1 of 9] 71 A T,

PyList_New ()& TS QA0 &% o] o} NULLo] ofd zto & A AL 2| ke 2|~ E AR 9} Zol, A
2 27|31 2] ¢k AA o sl A= o] & /\P%@—’F AsUTh

71 HY =2EZ

PyObject* Py_Not Implemented
2178 H @ 23tol thsl] A4ke] FEH A ka2 &El= vl AH8H = Not Implemented 4 5 &.

Py RETURN_NOTIMPLEMENTED
C 3 Yol A Py_Not Implemented WFeHE £9l2 Al A 2] g4t} (£, Notlmplemented 2] 3% 3
+2 2N 3 B,

int PyObject_Print (PyObject *o, FILE *fp, int flags)
512 ol AA 0% AA T e A2 A 12 DHHUEL flags A 53
g ALg Ut 4 Y8 = 938 4L Py PRINT_RAWY YT} —r012
ol str() o] 71 ZH T}

int PyObject_HasAttrx (PyObject *o, PyObject *attr_name)
ool attr_name ) E]FEZ} lOoW 12, %A oFod 05 Wk
hasattr (o, attr_name)¥}FSHULh o] g P4 AJeTY
__getattr_ ()3 _ getattribute_ () HIAEE T3} =
AN L. o8] RS o d thAal PyObject GetAttr ()& A4 Al L.

B
oft
2
e
0%
ol
ok
Ir
£
o
rlr
12
)
it
=2

int PyObject_HasAttrString (PyObject *o, const char *attr_name)

ool attr_name AJE ] HE7} QloW 1S5, 22 ¢¢o o0& &Y h o] 712 stol A EH A
hasattr (o, attr_name) 3 ZE53 Ut} o] St SHAF A F 3 .

__getattr_ () & _ _getattribute_ () WA=
Ex T #AsE A= O*XHQOH 19 3 A Al
PyObject_GetAttrString ()< AFE3HAAI L

PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. A 0N A attr_name o] &}= o] £ 9] o] EZHEE 714Uttt AZ31d
AEFRE #E, Asjetd NULLS REHEU T o] A2 sto| M £d A o.attr_named 55
=

57
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PyObject* PyObject_GetAttrString (PyObject *o, const char *attr_name)
Return value: New reference. A 0 A attr_name©| 2}+= o] 5 9] o] EZHEE 71A 3 Yttt AFsHd
OETFE 2, Adstd nuLL S W F U o] A2 Jpol W A A o.attr_named}t T
yrt.

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. & 2| 9] tp_getattro o vl X5 & A¥l o] E 8] HE 7 B (getter)
T AAY (UTHH) __dict_ o &= AAEFEET ol 2t AA S MRO| &= FH2Y
gy e g gAaHE S 25Utk descriptorsol] 2 9FE A A H, dolE fAIHE = ¢
AR~ OJERRERT SASHA YL ¥ HlolH AT HE &= 184 sk 284 o,
AttributeError 7} A3 o}

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
A ool thal, attr_name ol k= o] 52 Al EZRE g v ez AU Af A oo &
AAZ13 -15 ok AFstH 02 WU o] A2 3tol W £ o.attr_name = v
556‘1-1,] q.
o o H .

If v is 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)
AA ool 3l atrr_name©)et= o] 5o A ERFE FhS v o= AAFYch Ao A] g9 & &
AN 713 18 93yt AEstd 08 vkt o] 22 Fto]l £ o.attr_name = v&}
53k
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)
Y AA Y tp_setattro EFol WX 5= LRt A EER{E M E (setter) &} © 2] E] (deleter) <=, 2
A e MROI = Seh29] gy ol A tolB Aa2aHEE 2, $AEE 2" gAY
glo = AEYREE A AY AAst= ARt A3 UTh 2382 o, AA 9 (Ut
W) __dict_ oM AJEZREZFAAE AU AAF Ut AFskd 00] RE&E 3, 23 A] ¢ko
AttributeError 7} &AYSFAL -1 o] ¥F3H Ut

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
A ool T8l anr_nameo| b o) F2] o E 2| HEE ARG Th A Al -1-& WG T o] AL
dlo]#H & del o.attr_named 553 Th

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
A ooll hall, atr_name o] 2h= o529 ) ERHEE AAFUTH A A -1& ¥ T} o] 212
gtolH BA del o.attr named} == Tl

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict___ TY2F P E Q] A E (getter) & $J 3 412 13, A Q34

g9xqeg & byt
B A 3.30] F7}.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict__ YA PE ] AE (setter) & 913 kA ¢ TA. o] AL YA 2] AA| & FFa}A|
ek
= =] .

B A 3.30] 7}

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. opid© 2] 3| A A H AAFS AFR3}] 0l T} 029] 3 vl Tt opid=
Py_LT,Py_LE,Py_EQ,Py_NE,Py_GT Z=¥Py_GE & dfupojof 3l Zzh <, <=, ==, |=,> T >=
of s FUth o= sto] W A4 01 op 022 FSH U 714 op= opidell 3 & 3= AR}
Puth 43 Al ¥l 32, A9 Al NULL-S WHE g o)

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

opidoll &3 A FH ArbZ AHESE 0l T 029 3 vl P YT opidE Py LT, Py_LE, Py_EQ,
Py_NE, Py_GT & Py_GE 5 dtUpofof 3t 747} <, <=, ==, |=, > = >=0f 3]Gt ol g
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112, 77 AW 02, 28 A 9Fow 12 WA T ol Fhold £HA ol op 029}
S5} o 714 opt opidol 3 REHE 2 AAFI U T

Ao]W, PyObject_RichCompareBool () < APy _EQY 9= 12,Py_NE

_I‘J
FU T

Oﬂﬁ'.

3 olFo2
78]0\_ [e)

}+©
e
T 0 WY

PyObject* PyObject_Repr (PyObject *0)
Return value: New reference. Z1A| 02 X4 & 3}
NULL< ¥HEHtUTh o] A2 stol M % & 4] repr (o) &
TEH YT
WA 34004 |7 o] Fpol= oAl W 2 of A M o] £ o] glo] &4 & E 283 WA
b= ),

PyObject* PyObject_ASCII (PyObject *o0)

rBL'

ftlo

)

2

o T
e}

¥

o,

o}

ke

4=

gl

B

~ 2

Return value: New reference. PyObject_Repr () A8, AR 09 EAE S A4FSHA T \x, \u
F=\U |2 A O] ZE AFE3LY] Pyobject_Repr () o] ksl &2+ o 4] W] ASCII # }é o] 2
o1 Tk o] 22 3ol 2014 ryobject mepr (/o o WHE AA AT EALE A4

Ut ascii() WA ol os) &P Utk

PyObject* PyObject_Strx (PyObject *0)
Return value: New reference. ZAA| 02 FAE B3-S A AT UL AF A Exd9 &
NULLE BFhyth o] 212 JJrOV‘q ZHH str (o) ESHFU str () WH Tpol o6, whet
A print () o JHHE & WD}.

WA 34004 WA o] ol oAl Y2 oA o] 2FE o] Qlo] &4 o9& &3] B A
UEF Fh

PyObject* PyObject_Bytes (PyObject *0)
Return value: New reference. 7—‘“%] 09] HlolEd 39S A4rgd Yo Austd NuLLS, A F5Hd
wpol 291 24 S WMEF UTh o] 07k Ao} obd w] o] M EAA bytes (o) 55 LI
bytes (o) 2} 28], 07} F5ol W 0o 27134 vpo] EE A A o4l TypeError 7} ‘:‘“gﬂbl t}.

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
S derived 7t S| 2 cls € F DA L clsoll A IHYE o 1S whstal, TF A Fod 02
MR o2/ AT 12 BT o
ds7h FE oW, clse] B E o thal AL S BF Uk Aol shrel FAbl A 12 wEsY
=10 Ha, agA e ool YT

clsoll __subclasscheck_ () HIAE7F Y2, PEP 31190 A= 2 A H Z 2 A S obd
3t7] A8 E=F Ytk JE‘Z] %%ﬁtq derived7} A1 == P A B S o s A B ZeA
JuUth Scls.  mro_ o £3H o] g5 Yth
GH 02 Zeh s AN cype o]t} A FeAsel dAEA Y Teh AT GG 2,
AL Dast LB () Al BBl ot BAthE A 1% Al
% 9%y,

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
inst7t cls Z e 2t cls& A B Fe 2 JIA-H Aol 15 Whghsta, T8 A 90 W 02 WUt
o & 7} st ~-1-& ekt al o9 & A A o
o7k 5ol W, coel 1S el ol ANk e Aol el 2ol 12 wsh
Ahe 10) 87, 284 ghow 0ol Bk,
csol __instancecheck__ () FIAE=7} o™, PEP 31190 A4 E t) 2 A E Zex Ae) S o8
3t7] 38l 3 %— [RR= :LFJZ] %,lgﬂl inst=3NF ZeN A7) clsQ] AH AL uf clsQ] AAE A

U,
JoBringte _class_ oEFREE AdowN Zeaw dRse AL ALIT 5 AL

gt

A st _pases_ JEREM oL FehAY FEololok FUHE Mo 2M, SHaR
2EEA G o] & 22T o AAE AP L 5 A& )

|
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Py_hash_t PyObject_Hash (PyObject *0)
AA 08 s AIFLS Astst AT YTh Asjsd -12 wrEAd YT o] AL dpolxl 2H A
hash (o) &} 55t}

¥ 7 3.29]| A] *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_HashNotImplemented (PyObject *o)
type (0) 314 7557 S8 ER: Typesrror & A 43HE 18 R, o Yok
tp_hash €%l A2 wf 573 A2 TopA, Az e g ol §o] sjA] 7he8kA b= HAIA

o= dyPyrh
int PyObject_IsTrue (PyObject *0)
AA 05 Fo2 T3 1S, 219X gdow 0& Y h o] 22 sto] W ¥4 not not o
S BSFUT Aol sE -1 g wAFg .
int PyObject_Not (PyObject *0)
AA oS FOo2 Fetd 05, 1A o1
ST Aol sk -1 Wk o
PyObject* PyObject_Type (PyObject *o)
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 TypeOb ject *, except
when the incremented reference count is needed.

filo
=
b
L
°
T
o
pa)
flo
ﬂ
o
X
el
e
>
o]

O

=t

O

i)

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
AA 07} type B ol Atk typeo] A E Fold Fg vb&yrt. F v 7] ¥4 BF NULL o] ofy of of
.

Py_ssize_t PyObject_Size (PyObject *o)

Py_ssize_t PyObject_Length (PyObject *0)
AR 09 Aol & WHAFUTh AR 07} A A9} )P L2 EZS AT, A A2 Dol 7} wkeky
Ut ol 3 7 A sk 1 0] Wk Ut o] 22 sto] 2 H A len (o) 2k FEH U

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).

WA 3.40] =7}

PyObject* PyObject_GetItem (PyObject *o, PyObject *key)
Return value: New reference. A keyoll 3| 33t 02 & 25 ¥I3H561 7 1 A 9] A NULL S ¥FSHghy o}
o] A2 stol W FHA] o[key] 2+ TS HUTH

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

230 key® gt vol G FHITh A3} A o9 B RAAZII 12 BRI TE 435 E 0 Mg
Utk ol 2 shold #F olkey] = veEEFUL o] 5t voll he F28 FAA F5Uh

int PyObject_DelItem (PyObject *o, PyObject *key)
A oo A AR keyol th 3 vl BE A AGITh Asfoie -1 WA o AL To A B
del olkeyl9tEs YT

PyObject* PyObject_Dir (PyObject *0)
Return value: New reference. ©) 212 gto| W B A dir (o) & 5310, 2 A ¢l x}of AgHsE B2 9]
(FA A 5 AJ5) H2EE 9t AL, ol 87k oW NULLS ¥ty o) 9127 NULL o] H,
gho] A dir () I vlstH, FA A o (locals) o] o] FE5= WU TH o] A9, A & do] &4
3l of QA YFo ™ NULL o] RES A Wk PyErr Occurred ()€ 73 & &Y D}.

PyObject* PyObject_GetIter (PyObject *0)
Return value: New reference. ©] Z1-2 v}o] W 3 A iter (o) & TS5t AA 2 x}to] 3t 22
ol & o] 5 & RE&3t AL, AR 7} o] m] o] Ef | o] E] o] A 7” Xﬂ ZHAE v TE A A E ol ol E
g 4 §lo W TypeError& WA Al 7] 3 NULLZ WHEHH U T
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72 S&

|El

=EE

[l

CPython& F+ 71A] <& 22 EZ& A4t} ip_callZ} ¥ B Z (vectorcall).

721 tp call IEEE

tp_calle AAste 22 dadaes YUY X A¥ 2 e 25U th

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

—
—

glo]MW FE 9 callable (*args, **kwargs) & -FAFSHA], Y X AAE Y3 523} 7
9 A 218 AL hel T U angs NULLe] ofofof ghvich (21 d7k o w
SHAIAL2). A 7191= 977 1.0 kwargs= NULLD 5 151 ok

o] FHL mp_call| AT AFEE = Ao] obdUth: tp newst tp_initE AAE o]# Ao g At

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

7.2.2 HIE{Z (Vectorcall) T 2EZ

B A 3.99] E7}

““H*-JEEEOPEPS%OHH A %:3:—3—2017]%@—’T‘—ﬂEEE%EEﬁ’JE}ﬁ%‘JD}-
]

8
A g2 2=, CPythonZ F &£ 0] A/ UstH WH S =0 thefl HEZ Uk 2 oA
23k 2] o] 0}141,]1:} E‘:"ﬂ’, A8 A AR 32 (PyObject_call( % ]— &) k1) p_call & X_‘,@
]‘ %LWD} wetA, AEEFS A9t FWNEE tp_calls :rLtﬂUHO duch 3ol 22 EF
Abg-oh= A] 2} J&ﬁ]‘”‘ﬂ = %‘_ doHA AFefoF Futh ol & fe AFHE PHE tp_call%
PyVectorcall Call ()= é:i*éfv‘}% AdUrt o] Aeo] vhE-S A2 th

A3 NEFL AYSE FAAE 2L A7 QLS tp call WEA] Aok Gtk

i

p_call AT =2 ATHE Z e 2 ME S TANAE G Utk oS Sol, B EA o B3] ARE

QU7 523} kwargs 941 2] 2 MBS of 51, W e 2L TR o157} el ik

F 2= Py TPFLAGS_HAVE_VECTORCALL Z¥1E EA3}8}11 tp_vectorcall offse vector-

callfunc 7} 578k AA 72 A W% 4Oﬁﬂoi”%ﬂdﬂH%EEE%%¥§£$N€HW

AL T e AL 2 B2 shelE 2 AU Tk

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

o callable2 &%= 24 4Tt
. args 917 WA T AR LS Anel oz T CUIYUT A A4 9o H
NULLQ) <= 95U ),

o nargsf= 9] QA9 20 PY_VECTORCALL_ARGUMENTS_OFFSET Z e 1& ©l 3t A Y Urh
nargsfol A AA| 2] AA £E QoW PyVectorcall NARGS ()5 AFR3BIIAI L

» Jwnames = 7|9 E A4 o] §5 LA FEUUTh thA] D, kwargs 54129 7. o] ol &
£ FAE (strol v A B Fef2e] dar ) o]ofofsty 13l oF FUth 7191 = AAF7F

Qo9 kwnames= thA NULLY 4= 91t}

PY_VECTORCALL_ARGUMENTS_OFFSET

—

o) 22)271 12 nargsf AA0] AT W, AT EAL NHOE args (1] € WFT 4 A%
Utk 2, arge s T ME oA A%} 100] o U Th S 71 At 515 &7 whaks)7] Aol
args[-1] & BaloF gk

PyObject_VectorcallMethod () 2] A%, o] Zdl2+= A args[0]°] HAE 5 A5 20

72. SETZEEE 61
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=

e Aol E LIt o8 58 AH WA G Bl ol T4 BE (bl i AAE

ZPHE)S WS TRHOE WE 5 YHUTH
ME g FASE AAE T W, O FEH AN R TE AP FLE ASAAA L
PyObject_Vectorcall ()& 4¥lA o7 713 &8 A Qv th
Z:  CPython 38914 WM EZ APIS} el S5t o] WEo] 22 o]ZTow gHA0
Z2 A8 4+ dASF5YT: _PyObject_Vectorcall, _Py_ TPFLAGS_HAVE_VECTORCALL,
_PyObject_VectorcallMethod, _PyVectorcall Function, _PyObject_CallOneArg,
_PyObject_CallMethodNoArgs, _PyObject_CallMethodOneArg. T gl

PyObject_VectorcallDict + _PyObject_FastCallDict E AFH USULTE oA o]EL
AZs dEo] gl MELR 59 B SR Hogg Yt

ZHH |0

ok

p_calle AHEE o], 5 5 E A= A7 ol sl 478 8 87} gls U th: CPython 1p_call& AH&-3te] &
A Py_EnterRecursiveCall () -T’J-Py_LeaveRecur51veCall () < AH&3hytt

5842 A9, NHEL A8eel 529 Aot 294 Feut: AsEA4E o5
Py_EnterRecursiveCall I} Py_LeaveRecursiveCall ,3_ AFL-&f ofF g T}

HE{Z X[ API

Py _ssize_tPyVectorcall_NARGS (size_t nargsf)
M E 2 nargsf AA7F 20 AW, AA AR 52 W@ @A ThS T 55T o

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

a8, &5 &S 918 PyVectorcall NARGS §4& ARE-3f oF gt
o B4 A28 APIS) AR} obl .
WA 3.8¢] F7},

vectorcallfunc PyVectorcall_Function (PyObject *op)
opZt MEIE =288 ARA LB (Fo] ANSA A 2L AU G g
NULLE 98gieh, 187 gow, opol A48 962 §4 2AHE BB, o] 4
oA 2] S DA 7 A FE T

O] AL op7t HME| ZF L A A=A E F2ldt=t] F& F83}H,Pyvectorcall_Function (op)
= NULLg &lste] +3 & 5 Jlsuth

o Gt A 9E APIS] A7} obd k.
w4 3.80] %71,

PyObject* PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
EZzdAy g 424 Fo)A YR} 71 HE QARZE callable?] vectorcall fun

o] AL tp_call €F° YAY tp_call F&ol| AES7] AT 55 T+
Py TPFLAGS_HAVE_VECTORCALL Z#]| 15 &Qls}X] 9k tp_call & Z Walx 5 ch

o] ghr= Al ghE APIS] YH 7L obd Y Th
WA 3.8 F7}.

Q

f
fol
e
o
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7.2.3 X S & 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 EEAS M5 S B4 E 248 AU AN WSS A A3A

pul

ft

GEL RS

St Z3E args kwargs
PyObject_Call () PyObject * | & YA 8]/NULL
PyObject_CallNoArgs () PyObject * | — —
PyObject_CallOneArg () PyObject * | 1 ZAX| —
PyObject_CallObject () PyObject * | FZ&/NULL —
PyObject_CallFunction () PyObject * | 3" (format) —
PyObject_CallMethod () obj + char* 3 " (format) —
PyObject_CallFunctionObjArgs () | PyObject * | 7} (variadic) | —
PyObject_CallMethodObjArgs () obj + name 7} (variadic) | —
PyObject_CallMethodNoArgs () obj + name — —
PyObject_CallMethodOneArqg () obj + name 1 AA —
PyObject_Vectorcall () PyObject * | WEF e F
PyObject_VectorcallDict () PyObject * | WEZF g A 8]/NULL
PyObject_VectorcallMethod () arg + name HE =2 HE =2

PyObject* PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. 5= args2 o1 % QA A} UM U 2] kwargs 2 Fo] 2 o] E Q= ¢z
ZHE oW AA callableS S =3 T}

s NULLo] shl<1oF Sk | 47} 42 9o
I Q3R ¢F oW, kwargs= NULLY 4~ 554t}

AF3tH & A& Rbgheta, "aﬁﬂ?‘f}tﬂ of| ] & WA A 7] 2L NULL-E W33 o}
o] AL t}2 o)W HHAA T} 53} callable (*args, **kwargs).
PyObject* PyObject_CallNoArgs (PyObject *callable)
A2 o] Z & ol W AA callables TZEFUTH A7} glo] S E stol A A& T &5+ 7H
D
AEetd 25 235 ek, A et o9 & LA 7] AL NULL2 W3k o
WA 390 =7}

PyObject* PyObject_CallOneArg (PyObject *callable, PyObject *arg)
ges] 1709 A AR argZ 7|9 = A4} Qlo] S8 E ol AA callables TE Ut

4FeE TF ATE NS, A o) 9 S WA 7| L NULLS e T,
o Gt A2 APIS] A7} obd e,
B A 3.9 F7}.
PyObject* PyObject_CallObject (PyObject *callable, PyObjecz *args)
Return value: New reference. 52 args©l| &3l 07 Q122 Z&] & s}o) W AA| callables 523t}
AA7F B 6kA] o™ args= NULLY 5 55Ut
et T & 235 vkt Asfshd o 9] & WA 71 AL NULLS &gy ot
o] thx Fol M A A I F 5T callable (*args).

PyObject* PyObject_CallFunction (PyObject *callable, const char >"format .)
Return value: New reference. 7} 714=2] C A2 Z & & 1to| A A A callables SE3 Ut} C AR}
£ Py_BuildvValue () 264 29 FXE S AHE3to] 7] Utk format-> NULLY 5= 92,
QA7 A A She-e e o,

4B £ AE N@shn, AhsHE o] 98 WA Y T NULLS M o,

f
o

M-S A L. o]

llf

9 A7)

)

72. §

]
[
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o] A2 th5 Fto| X A A F5Fth callable (*args).
PyObject * AAT A3 Pyobject_CallFunctionObjArgs () 7F T w2 ook of 7
o]t Al &

H A 34004 W7 formar®] F o] char *olA WA= S U

PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. 7} 7| 52] C A RS AL-&31o] A A obj 2 name 0] 2= 0]%9] HAE
STEFYT C A= FE2 AN oFdt= Py _Buildvalue () T ZAEE 7|sF Ut

format & NULLY) 4= 910w, Q27 A 35 4 93-S eI ek,
dEstd £ A3E Hhgketal, Aufstd o 9] & WA A 7] 2L NULL-S w3t T}
o] AL t}L glo]H A} Z53 Yt} obj.name (argl, arg2, ...).

PyObject * QAMRF A3ITHH PyoObject_CallMethodObjArgs () 7} T w2 o ok d of 52
ERRES

WA 34004 WA name3} formar] @ o] char * oA WA JFUTH

PyObject* PyObject_CallFunctionObjArgs (PyObject *callable, ...)
Return value: New reference. 7} 7|2 PyObject * QA2 F&E ulo| W AA callableS &3
Utk QA= NULLZ E1h= 7HA 7l5=9] v 7] 42 Al Y th

o 5% ATE NBs T, et o) 92 WA 7] T NULLE WHEgh o
o] AL The Shol M BB AT 5 5FHUTE callable (argl, arg2, ...).

PyObject* PyObject_ CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
Return value: New reference. 5}0] % AR obj2] WA EE T &3} o 7] A WA E o] 2L name o] A
shol A 419 AR 2 AFHUTH 70 A% pyobject * A2 BEFUh A NULLE
Zuhe b 4o i) W= A28 U o,

4B £ 438 Nesha, Ah5HE o 98 WA Y T NULLE W o

PyObject* PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
Q17 glo] shol A A A ohje) MAES 5 Z T o] 714 WAL o] 2L nameo] A Fho] i B4
27 = A2F U

dFstd S A& vhstetar, Aufstd o 2] & WA A 7] 2 NULL-S WU T
o] ghp= Al sk APIS] FF 7} obd YTt
B A 3.9 &7}

PyObject* PyObject_CallMethodOneArg (PyObjecr *obj, PyObject *name, PyObject *arg)
S A QA2 arg 2 3ho] W AR objo] MINEE EESF YT o] 714 WA = o] 52 nameol| A 3}o]
WAL AA = AlFH YTt

AEstd $& 235 ks, A9 sk o 9 & WA Al 7] L NULL-S WH3ksh o}
o] grgr= A sk APl DR 7} obd Ut
WA 3.90] 7}

PyObject* PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwnames)
Z & E o)l AA callableS TZ3H T Q2= vectorcall func 2 245U th. callable©] W E]
=z ;(]%a-].?j allableoﬂ ;q Z]—Q ) E{_a_ ‘61—/\ = z] 7@ E%ELHT/]-

$E st Ashshe o) 98 WA A 7 T NULLS g o,
o Pt A 9E APIS] D7} obd Uk,

]

-

o,
o
_?L
12
fol
L
i)
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PyObject* PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, Py-
Object *kwdict)

HAA A=A E = Jii*hl g 23] A sk AI Rt YA | 2] kwdict 2 AL 719 = AAE callable

= TSFUTH args Wi G2 A1 A] AARRE LT

W30z 85 Z2EEH B0, AXHE W of Gtk HeA, o F4E TEA

olm] 7| Y= A2 AREE FX|7FE gAY e 7F QAR HA] A ALl ti @ [Tl )l Wk AR

3o g,

o] Fr4 A 8l APIS) Q%7 obd Tk

W 3.9 F7}

PyObject* PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, Py-
Object *kwnames)
HEE 22 5F 22 A8k Uﬂ/ﬂ SE SEFUH WA E o5 stolx E—X}‘é name 2.2 A&
AUtk WA= S22 = AA = argS[O ol v, args[1] ol A Al 1‘6} args | E $&9 AAE
== \4 o} 3kt o] 4o 91 A Q1AL7} Qlof oF T T nargsf= args[0]S Z3SH 4 2] Q1 =}9] 2o,
args[0] grol A Aoz WA"E ¢+ glod py VECTORCALL _ARGUMENTS_OFFSET ©] B3] J
c}. 7]—4 = QA= pyobject Vectorcall ()ANAAE ALE 4 Jd5 Yt

AR Py TPFLAGS_METHOD_DESCRIPTOR 7% ©] 9}2 A, A2 args NE|E AALZ AAEH A 9
2 WA= AXE TEFULH

4E3H S A5 hgeta, A e st o9 & S A 7] 3L NULL-S W8k o)

o] T Al e APIe] YF 7} obd Ut

B A 3.9 F7}.

724 SE X[& API

int PyCallable_Check (PyObject *0)
AR o7t S E AA WAFUCH AA 7 SHE oW 12, 12A oW 02 WBFULL of
Foe A 4T

73 A EZE2EZ

int PyNumber_Check (PyObjecz *0)
AR o7k %A EREES ABHE LS WAL, 1GA Fou AR BBFPUT o] Foe
a4k 4B o,

W 3800 A WA o7} NG~ FpH 15 HHEHgY o

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. 01 3+ 025 t] 3t A3}, A o) Al NULLS WU T o] 212 Thol Al 6
Aol + o028 F5FYLH

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. ol 9| A 025 Wi A3} ), Asf Al NULLS ¥FSHSHU T} o] A2 slo] W &
Aol - o228t TEHULH

PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. 01 3} 025 53+ A3}, A3 Al NULLS HFSFSHU T} o] AL glo| W &
Aol * 028 F5F Tk

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 01 3 025 33 & FA1 3 A}, A v A NULLS ¥FSHSHU o). o] A2 3} 9]
Zal ——LB:J_/\] ol @ 029‘—]—5‘:5]’1/]14

WA 3.50] &7}
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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.

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. ol < 022 U UYWAY, A3 A| NULLES ¥H&3HU T} o] 212 Jfo] &
FEd4 o0l % o029 FSFYLh

PyObject* PyNumber_Divmod (PyObject *ol, PyObject *02)
Return value: New reference. W7 S divmod () & 234 A1 2. A9 81H NULL-S WFEHgHU o}
o] 21X mtol WA divmod (01, 02) &FFHH

PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. W7 S+ pow () & ZZ3Hg Al 2. A9 61H NULL S HFSHSHU T}, o] A2
ato] W FH A pow (01, 02, 03) A FEFUTH 714 03w A YU 035 FAISHHE, 1
Zt] ol Py_Noneg G Al L (030 NULLE A&t ZEH v 2 2] QA A7F 3 A o).

PyObject* PyNumber_ Negative (PyObject *0)
Return value: New reference. *35 A 02] 2 2] Zk(negation) &, A 3] A] NULL-E ¥F3HghU ). o] A2
Shol 7 59 4] 0% 554 Tk

PyObject* PyNumber_Positive (PyObject *0)
Return value: New reference. 3-8 A 0Z, A9 A| NULLES 933Ut} o] A
E5 3T,

PyObject* PyNumber_Absolute (PyObject *0)
Return value: New reference. 02] A gkol U, A3 A] NULLS ¥F&HguU ) o] A2 slo] A 734
abs (o) & &5 FHTh

PyObject* PyNumber_Invert (PyObject *0)
Return value: New reference. /33 A 02] ¥] E WA (bitwise negation) &, A 3] A] NULL
o) A2 sho A EAA ~05} E5 T

PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. 35 A 0l & 0292 Q&0 7 A ZE 31 23S, A g A] NULLS ¥I3HSH
Urth o] 212 o] W 284 ol << 029 FFHYTH

PyObject* PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A o1& 025 L EZ£ 02 A|ZE 3t A3}-E, A3l A| NULL-E HHSH
FUth o] AL glo]H 584 ol >> 029t T HYTh

PyObject* PyNumber_And (PyObject *ol, PyObject *02)
Return value: New reference. -2 A| 0l T} 022] “v]|E Y =23 (bitwise and)” <, A 9] A] NULL
FUrth o] AL gte] M FF A ol & 029k FFHUTH

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. /35 A 013} 022] “vH] EH vl €} A =] g (bitwise exclusive or)” &, A 3] A]
NULLS HHE3hth o] A& hold &4 o1 ~ 029} TF YT

PyObject* PyNumber_Ox (PyObject *ol, PyObject *02)
Return value: New reference. 738 A 0l 3} 022] “B]|E W =8| & (bitwise or)” <, A 3] A| NULLS W33t
Ytk o7 sel W R84 ot | 029 FE T

PyObject* PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. 0l 3} 025 T3t A}, A3 A NULLE ¥E3HstU Tl o] &
A 31 A 2 2] | A (in-place) 73 Tk o] A2 5ol A B 01 = 029 BE T Th

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. ol 9| A 025 W 43}, A9 Al NULLES ¥FSH | o
248t A 22 ol A (in-place) =3 F U th. 0] 21L& to] W £ 01 -= 029 FF5FYTH
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PyObject* PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 0l 3} 025 33+ A3}, A3 A NULLS WFESHU T} o] QAR o] 9]
A48t A AF2] of| A (in-place) 3 Ut o] A2 o] W £ o1 *= 028 FF5 AU

PyObject* PyNumber InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 0l 7} 025 38 @ A3l Ao}, A5 A NULLS ¥ o). o] A AR o]
o] X4 A=} o A (in-place) —,—3,]39 1/]1:} ol AL Fol W B o1 @= 029 TE3 )

W 3.5 F7}

PyObject* PyNumber InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 0l S 02 & U+ —’,\—@;7—1 Z 2 o] (floor) W, A3 A] NULL-E ¥FESHL Tt} o]
AAH2 ol o] ] A EHH A =}e] of| A (in-place) B F Ut o] A2 3to]H 0l //= 029t 55 %
.

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 01 /= o02.

PyObject* PyNumber InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. ol & 02 2 Ui YW A U, A 3] A] NULLES ¥H8HgHU T} o] A A2 o] o]
2| A et A 22 ol Al (in-place) T3 F U T} o] A2 3ho] W £ 01 %= 5

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. U7 &= pow () & T Z 34 A 2. A3 NULLES ¥FEHg Y o} 9]
ﬁ&omﬂ1ﬂdﬁﬂﬂaﬂﬁmewTﬂﬂu4°1snwnywme EEREEE 38!
wx= 029}, 197 @2 W pow (o1, o2, 03) 9 A WYH FFFITh 03T F AW, 1
Apelol £y None& ALTHAIALL (030 NULLE A Seh LR vl e o x| A7} 2 g oh.

PyObject* PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. /38 A 0l & 02T+ 9& S E A|ZE 3 A7E, A9 A NULLS 433}
Utt. o] A4k ol o] A AEHH A 2Fe] ol A (in-place) - F U T} o] A2 hol M £ 0l <<= 02
B =N

PyObject* PyNumber_InPlaceRshift (PyObject *ol, P)Object *02)

Return value: New reference. A3 A 012 0292 L 2&2 07 ANz E 3 A5, A9 A| NULLS 91
Hth o] A4k o] o] A AsHH A A o A (in place) TPHUTH o] A2 Fo]H £ ol >>= o2
o} FFFULH

PyObject* PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. /& A| 0l T} 02 2] “v]| E Y =] 3 (bitwise and)” S, A3 A] NULL2 u}3}
Rtk o] A4 of o] AL a1e A ALl Al (nplace) A H LItk o2& Shol 8 £ ol 5= o2
2} ESdTh

PyObject* PyNumber_ InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. /33 A| 0l 2} 022] “B] EH vl €} & = 2] 3} (bitwise exclusive or)” <, 4! 3
Al NULL2 ¥hehghu o) o] A4HE ol o] A4 8tH A A}2] ol A (in-place) 53 FH U T} ©] 21 ol A
ol *= o298t FFFYTH

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. 33 A 0l 2} 022] “B]E W =] &} (bitwise or)” <, A 3] A| NULLES ¥F3+st
Ytk o] A4 ol o] A1 A HH A| A} ol A (in-place) —rf‘gg Utk o] AL stolH £ 0l |= 029}
S5

PyObject* PyNumber_Long (PyObject *0)
Return value: New reference. 33 A A4 AA 2 AZH o0&, A3 A] NULLS ¥FESHU T} o] AL
gho] & % H 4] int ( 3}5‘:@1411}

PyObject* PyNumber_Float (PyObject *o)
Return value: New reference. 35 A| float ZA| 2 HEH o0&, A9 A NULLES 913U} o] AL
vlo]# ¥4 float (o) 25 FUTH
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PyObject* PyNumber_Index (PyObject *0)
Return value: New reference. 3-8 Al 3to]| W intZ HIH 05, A v A| NULLS WU o). A9 A
TypeError o 2] 7} A} g-l,] o}

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. 35 n& X4 base S A&l A W 3Hst ExE & 2H3-ghu o). base Q1 X]——
2,810 &=+ 16%5]'1/]’01]°]‘§143]' A42,8 == 169 3¢, vl
'0x ' 9 g FAATF 22} oroll 25Utk no] she] A int7} ob U™, WA PyNumber Tndex ()i
"k Yo

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.

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 exc is 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.

int PyIndex_Check (PyObject *o)
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 AMAADTZES

int PySequence_Check (PyObject *o)
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 *0)
HF A A2 0] AA| 58 WHEHehaL, Ao 5HE 12 M T o] 2 o] 8 A4 Len (o)
o} 55 gk,

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 X| 01 2}028] o] o]& 0] 7| & Rk&al a1, A9 61 H NULL= ¥
o] AL vlo] W BAA o1 + 028 FEFULH

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. N A 2~ AA| 05 count W WFESF A5 W35t o, A 9] Al NULL-S
HESEe U T} o] A2 Ftol M FH A o * count &} FETFUTH

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A] 0l 2} 022] o]o] £ o] 7| & w335t A 9 51 NULLS WH3shy
t}. o] A2 0l 7} A| At A A} ] of| A (in-place) T3 F U th o] A 3ho] W HE A o1
e dYth

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. N A2~ AA| 05 count W ¥FE S AT E w354, A9 A] NULLS
313U o). o] AR o7} A A& A AF2] ol A (in-place) B F U TE o] AL Shol W HFHA o *=
count & 55t}

PyObject* PySequence_GetItem (PyObject *o, Py_ssize_t i)
Return value: New reference. 02] i HA| 45 WHEst 7y, A9 3lA NULLS 9H3Hg Ut} o] A&
Shol A £ A o[1] 9 S5 Ch

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_til, Py_ssize_ti2)
Return value: New reference. A| A2~ AA| 02 il 2} i2 A}o] 9] £8fol2~E ¥kEsl Ay, A v 313 NULL
< RS T o] A2 Thol W @A o[i1:12] 2} F S FUTH
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int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
AA vE 02 i AR Q4o Aok Aot o & LAYA 7] -
02 WEgUTh o] AL ol B oli] - vo BEFULE o] g vol
RaciRie

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

int PySequence_DelItem (PyObject *o, Py_ssize_t i)
o AR i AR 245 AAFUTH AN 12 HBFUT o] AL ol M B del oli] 9}
Zz =3}
o O H .

int PySequence_SetSlice (PyObject *o, Py_ssize_til, Py_ssize_t i2, PyObject *v)

o[il:i2] = ve}FEFYh

int PySequence_DelSlice (PyObject *o, Py_ssize_til, Py_ssize_ti2)
Al A2 AR 08 il A A i2 Aol &] Seto]l ~E AR U Th Asfistd -1 REZh th 0] 212 Fhol A
T del o[il:i2] 2} 5@ YTH

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
ool = value?] 5 WMAF UL F, olkey] == valued WZ35t= key?] & Qb o
Aot ~1& REEUTh o] A2 o] 3 4] o.count (value) 2 F5FUTH

int PySequence_Contains (PyObject *o, PyObject *value)
ool value7} A=A A FUTH 09 5 F b7t value St 20 15 WS, 2192 ¢FOWH 0
< WS T o8] Al -1& REE YT o]« stold 284 value in 0% FEHULH

Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
oli] == valueg el 3 WA QU2 i g whekghich o2 Al -1& WEkgTh o AL
glol W £ 4 0. index (value) & S5t}

PyObject* PySequence_List (PyObject *o)
Return value: New reference. AN| A2 o|H#HE 08} Z2 Y& 713 gl
A8l NULL & ¥Hhhu o) HhstE g AE = AR R Ao WA UTh
list (o) 2k&5 U

PyObject* PySequence_Tuple (PyObject *0)
Return value: New reference. Al A2} o|E#] & 09} 22 W& S 713 52 2A & HH33 A, A
5318 NULL-S WU T 07} R ol W, M2 e Axsh ek 1, 134 % 2
Wgom B FUTh o] AL shol 2 £B4 tuple (o) 9 553

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. N @221} o) Bl 2] B 02 T} 2 PySequence_Fast* A G 5ol A AL
T A= AA 2 Ut AA 7 AlAL Y o]HE o] ofUE mS WA A HAE R AE- G
TypeErrorg& WA Ut A3 A NULL-E RFHE U T}

>

PySequence_Fast* &= o7} PyTupleObject Y PyListObjectEtal 7}A S 02 H] o]
Dol 47 9|2 57] Wl o] 2A o] & LA

CPython 7 Al AV o2, 07} o] u] Al A2 2] 2B, vy Yot

Py_ssize_tPySequence_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 () on o, 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. 02 i WA @ A& ¥13+3}=4), 07} PySequence Fast () °l 2] 3
W2k 9131, o7k NULL ©] ok W, i7}F A A Well Qlthar 748 o

PyObject** PySequence_Fast_ITEMS (PyObject *0)
PyObject 3Z Q¥ 2] a5 v &2 W33t th o7} PySequence_Fast () ol &3l 9F&= 9131, o7}
NULL©] opy 2}l 7Fg S ot
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g aEo) 277 AAH W, A o] FE AL A AT 5 Lol F A . whekA, A
27} A 4 Qe EMol Ak R ud EAE S AFEAAA 2

PyObject* PySequence_ITEM (PyObject *o, Py_ssize_t i)

Return value: New reference. 02] i Y| OZ:% w3t A, A std NULLS vHERg Y o)
PySequence_GetItem ()2 W2 & Alo] x| uk ool 3l PySequence_Check () 7} ZQ A A AL

54 9k, 2 AH A8 245 B

75 0= o2EZ

PyObject_GetItem(), PyObject_SetItem() W PyObject_Delltem()E ZFZIHA L.

int PyMapping_Check (PyObject *0)
Return 1 if the object provides the mapping protocol or supports slicing, and O 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 *o)

Py_ssize_t PyMapping_Length (PyObject *0)
43 A AR 09] 7] £8 VI, A 12 WBFUTH o+ ol EBA len (o) %
S5 gL

PyObject* PyMapping_GetItemString (PyObject *o, const char *key)
Return value: New reference. =24 keyoll S| B3t= 02] 2 4 A9 A] NULL-S HFESHU T} o] &=
ol W T H A o[key] & 55U Pyobject_GetItem ()T FZIAA L.

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
A7 0l N 222 key® 3k vel |4 Tk Asshel 1.2 whekgh T, 0
= VE]— S5 3T Pyobject_SetItem()E FZRIHAHAI L. 9] ?}—’F
aciRie

int PyMapping_DelItem (PyObject *o, P\ Object *key)

A 0ol AR keyoll THEF B2 A AGUTE Asshe 12 WA Th o] AL shol A £
del olkey] & ESS5ULE o]AL Pyobject_Delltem ()9 BAYJUTH

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

AR 0N A FAHD keyoll thet v] 32 AAGUTE AN A -12 VBT o] 2L 5o W G
del olkey] & =53k

int PyMapping_HasKey (PyObject *o, PyObject *key)

r[r =
<
=
r
e
BN
ulit
oo
~

in oS F5 T o] Wt T4 AT I
__getitem_ () PINEE TE8e T TSk 9= dAIF A Fo st Al 2. ol Hu s
o Al pyobject_GetItem ()= ARSIl
int PyMapping_HasKeyString (PyObject *o, const char *key)
w38 A7 o key 717} 9107 18 HhAS} I, 1P 0T 02 AT o] &= Tl M EHA key
in o}t TSt} o] 4t FAF 23]
__getitem__ () HIANEE &3l dA EAE AAE vt = SO BASIE o 2] = Ao
FBAAI L. g R & wod]d Al PyMapping GetItemString ()& AFEIHE AL
PyObject* PyMapping_Keys (PyObject *0)
Return value: New reference. /33518, 2] 09] 7] 2l|A2EE ¥isg o} A o319, NULLS HF3HstH

Y.
M7 37014 WA o) Aol B47) F 22 FES DALY

PyObject* PyMapping_Values (PyObject *0)
Return value: New reference. /38318, 21| 02 7k Bl2EE ¥kt o}. A 931 H, NULL-S HF3HsH

ek
WA 37004 WA ol Aol F457t Bl 2B FES wagL U

=
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PyObject* PyMapping_Items (PyObject *0)
Return value: New reference. 383}, A 00 Y= FE B 2EE w3yt o474 g5
7)-3 e 2ot FEd Uk A3 s, NULL S R o

WA 3TN A WA ol Aol BTt Bl AEY FES W

M
)
mfy
<
kv

7.6 O|EHE|O|E| =ZE2EEE

53] olH e ol H & A& 8] A% F STt
int PyIter_Check (PyObject *0)
AR o7k ol H e olBl m2 EF2 AUt = SHFUTh o] ¥+ T 4T

PyObject* PyIter_Next (PyObject *o)
Return value: New reference. ©|E] & o] A ool A Th2 Zh& ¥HeHshu ). 1A= o gl gl o] E] o of gt}
CIAE HAGE AL T4 AYYUIC). 2 Gol 2T, 4917} 43510 P el v
2 AT FEE AW 59 ol el b PAE, NULLE MBS o] 22 AL

L
ol olH £ o|H el o] EdtE F2E st H, C ZEE old A o2 Hojop gt

9

%Yt

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) ;
3

Py_DECREF (iterator);

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

}

7.7 HIH ZE2EEZE

o] Ko A AHEE 4= Ql= o] AA| = oHi w2 2] vl E e W o thE AN AE Tt
AA o= W bytes & bytearray, 18 1 array. arrayﬁ} 7o JdB 33 3
gtolBE % om A Ay A A 22 EFEEE A P A

ol st -2 Zt7zt a1f-9 oJu| 7} QLA g, (ofwtE) 2 W R B of of &) Sk
Fuch oW Aol A= T A OJO] 2 A w5 o] BA| A= 2 o] v A U T

Hol e CoEolA o e T §A0R P8 752 AB T o] ZREZ L F AR S0
[e) =t q_:
o AR Z oA, Fol 3 BT o] 2” 8 YR S e, 19 AR}k W] 4R E
w3 F S YA T o] AE ol 2t 5 27 22 A Aol A AEH U
o 2MAF Zol A, ARG A SR Hol B B EAEE 27 A5 of e A PR AT 5
U Th (12 Sof WA= vl W)
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bytes 2tbytearray o} &2 et AA = 57 WA S R E AF FA o2 229U HE FHE

V53Ut o 8 S0}, array.array ol 93 &5 = 24 FE] vlo]E gho] H 4 5 UTh

W3 AE o]0 2u At o & 9k AA| S write () MIAEJ U H 3 AdEFo]~E T d-9

HEE W S gle BE AR 320 158 £ gtk urite ) 7 A2 A B gl

e 871 A8 AL BREA T, readinto () S A2 ThE VM E = ke v g 227 o4 27
23U W3] e ol At A7 271219 97l A WA E AWEHO 2 HEFAL ARES 5

QAEE Ty
w3 A e o] 2 0] | AF7E T Aol thal ¥ #HE D= W ole F 7HA7F sy th
o U2 W)/ WS E pyobject GetBuffer ()& T&FUth

o X, wr I s* A T Z FUE ARSI PyArg ParseTuple () (e 1 A &

he

5FA] 9k O W pyBuffer Release () S Z&d|oF Ut 227 31X
BA BT 4 g

W3 F2A (s &) W 37) = o8 AA 9 vtely e HolHE dtold 22 aguo A =E5t=
WP o §8FHUTH E2, BA QL (erocopy) Zekol A WA UZ L 2 AV 4 Yok W e B
S8 BRI SUE ABIAA, 9919 ol E ol T2 vl o P 2 W S AU,
HEe=CEge] S AT WEd & lon, G AA eeolBele| = AdH 7] Mol 24617] 913 YAl
Mg E5d s %ll, ol €] B <l vl 2 2] in- memory) & 4] 0 7 F231H o H & Xd%} st ol AHE
Sw geun
gto]H B Z 2B 7} =&k tF-29 tlelH 3 D, 3+ pyobject £ 7} ob gt @3 C
FEAYY . 0| 5 S DA PELHANT S AU WHE A A el A2
=, w2 e §AAE OE s sy
A& 5k+= (exporting) A A E 2H 8= 2P A -2 w3 A4 F2A4 & FRSAAIL. WFHE dodH,
PyObject_GetBuffer ()& ZZ A L.
Py_buffer
void *buf
W3 o o3 7|ed =818 129 AFE 7HE 7| = £AH. o] AL AF A} (exporter) 2]
SR 224 v 2e) BE e BE AU 5 AU o 8 Eo], 9 ot ridesd AHEIHE
aﬂw o Bael 28 A0 + Asth
SulgY B9, g2 vRy 59 A zks 7 Ryt
void *obj

Al & 3} = (exporting) A A o] o A F = z
PyBuffer Release () Oﬂ 9 Azo=z ZHASHI NULLE @@%HD} o] A=
Z C-API 8429 w3t gh3} =3y o)

?‘l— AL, PyMemoryView_ _FromBuffer () L]—PyBuffer FillInfo()=® 71‘ ]-;ﬂ Sl
](teMPorary) HHY A, o] FEE=NULLYYth gubd o 2, A3 8= (exporting) 7“}1% o]
A AE A& HA] eotok Pt
Py _ssize tlen
product (shape) * itemsize. A% Wid o] -7, st vl E59 AojdUrh. &A%
Wle] A9, A% EAo HAHCY w2 T2A7L 2 2 Aol itk
= a5

((char *)buf) [0] ©°I™ ((char *)buf) [len-1] ¥ AN A=
Aoz v/ ERE Ao FaIdYTh R E o)8)3 R YL PyBUF_SIMPLE
PyBUF_WRITABLE Ut}

rr
E
N
N
B>
Jo
rlr b
b K

st

int readonly
H 37 7] ALAAE Vel = A 7| YUth o] BE = PyBUF _WRITABLE Z | L& A o]
Hyh
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Py_ssize_titemsize
dd 249 qE g7 (molE)Y YTt NULLO| otd format ol €& struct.
calcsize () Z3 25Ut
T8 o) 28| AT} PyBUF _FORMAT Zef 1 glo] B E R F8HH, format-& NULLE A
B AW, itemsizet o A3 Ao WA e ZHUTh
shape©] QY2 ™, product (shape) * itemsize == len F X7} A& AP 4 R=
itemsizes ARl HHE AT 4 g5 o
PyBUF_SIMPLE ©|\} PyBUF_WRITABLE S 39 A3 Z shape©] NULL©o| W, A8 A=
itemsizeE FA|S}lal itemsize == 1E 7} oF gt
const char *format
@ g5 Y82 AW She struct BF AEA WY NULEE 4. ©] 210 NULL O] 9,
"BM(RT gl whe| E)E 3 Th
o] X = pyBUF_FORMAT Z | 1E Aotk
int ndim
W2l 7kn AR W @2 e A S 00l W, burk A2eHE UEE 99 352 719
AUt} o] A%, shape, strides W suboffsets+ YFEA] NULL o] of oF gt}
U] 3 2 PyBUF_MAX_NDIME o 2k 8 642 A S ch Al A o] A s EF3 oF
s, thab W 5 o] 4 ¥ A}= PyBUF_MAX _NDIM XFE71A] 228 4= glofoF 3 D‘r
Py_ssize_t *shape
n-AH M d & w2 BgS U= Zo] ndim®] Py_ssize t ¥ E. shape[0] *
* shape[ndim-1] * itemsize¥ lend} Zro}lof gt}

2 g2 shape[n] >= 02 A|StgYth shape[n] == 0 A¢E ST F71 28
Utk AN S A B = S5k ek a A& FARIAAAIL

shape W -2 A&u|2Fol| Al ¢17] A& ATt

Py_ssize_t *strides

7 Aol A A 2 25 74A 27 98] A D ol & 8 AT Dol nding] Py ssize t
4.

~ETOE ghe dolo) A5 5 gtk Ak w]Ae) AP, AEO|EE BE F4o)A|
ok AH|AFE= strides[n] <= 09 A& ‘M@# AofoF Ul ARAM g Y82 E3tsh

HH o] o 0 ?:]!—1-51_/\1 }\]J__
strides W} G- 4] 2ol 7] 91 7] 284Uk

Py_ssize_t *suboffsets
Zol ndim® Py_ssize_t Bl Q. suboffsets[n] >= 0 W,n HA A}LL w2t AAZH k2
ZOlE ol B @ A 72 o HX (de-referencing) & Z} Z QB o] B & ulolE & UrF)r%B
Utk 29 A8 =4 ghe o %é}i (de-referencing) 7} &/ 5} 2] ¢Fofof o< UrEHE 14 oh (A%

We) 2o A o) AE g o] =),
REAH o mAlo] S4H (Z, A2} B sA ghow), o] BE= NULL(ZIEZY o] ol o
gt

A MY AL shol ol )Y 2ol el PIL AN 48 12T Y 8ol
30

oA 23 EL RIS

EE
=2
:“.:
_,>i
é
QL
:E
rlo
e
!
S
=
mO
ml
rJN'

suboffsets B} & -2 A H] Z]—Oﬂ ﬂ] ] 7] zj%qg Yt}

void *internal
o] A& A 33} (exporting) AA o o8] R A o2 ALH UL o & Sof, o] AL A 23}
(exporter) 7} & ‘jr’\] Nrgd 4o, W -4 7} 3§ A2 wl shape, strides @ suboffsets ¥} &S
o A o oF ?5]":7(]01] et Ze 2 E Aok ol AR UTE AT} o] g2 HAMAE <
A4tk
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772 HI 2™ K4

W= 7] Pyobject_GetBuffer ()5 F3l A& 3F+=(exporting) A Z H ¥ LS B &5
HReld =84 2o B A UE F A8, A= AT ¢ = A 3=

A1 A 517] 91 3] flags QA2 AL FHU T,

RE Py buffer BExE 8% F3 o g8 REstA] kA Aogth

U2 2=+ flagse] TS LA 1 FAF SulE o2 QYA ok FUth: obj, buf, len, itemsize,

readonly, format

PyBUF_WRITABLE
readonly BEE A Itk AR W, AB A WEA 27] 7bs 3 w5 & AT A
v 451 B a0} guith T84 oW AFAL 971 A8 ) 2] s Wl &
AT 5 AA T BE Aol of 3i 0‘&” S A8 oF gy T
PyBUF_FORMAT
format Ao E AUtk 445, o] Z=E EnfEA AP oF Uk 184 ¢k
¥, o] &= WHEA] NULL o] o] o gt
PyBUF_WRITABLES T} Al RE Ze19} | 2 & A5 Utk PyBUF_SIMPLES| 002 AHojE v g,
PyBUF_WRITABLES =93 %EH:LE AFEE o] b 2 7] THs st I E 8 A 4 s U T

PyBUF_FORMAT-2 PyBUF_SIMPLES A28t 429 Ze|12}| 2 4= <5tk PyBUF_SIMPLEL o] n]
FA B(HIE §le vholE) & o

shape, strides, suboffsets

mele) el P2E Aot Bt BAEs} gaste 242 4GPk 4 St T obefol
e Felae mE Mg EFFUh

2y shape | strides | suboffsets
Z 2 3HH
PyBUF_INDIRECT yes yes 2R R %]
PyBUF_STRIDES yes yes NULL
yes NULL | NULL

PyBUF_ND

PyBUF_SIMPLE NULL | NULL | NULL
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CUZEHRASZAH S YA F 2 8 T F o, 2Ego|E AR E 2TV E 184 7= T
AEgtolt FH7Eglod, W3 = C-AKo]ofof Pt
23 shape | strides | suboffsets | 9154
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
HSE OX
=/ H 4o
REMsd o do] el 28 o8 &A% YUt #9974, MY 22 EFZL2 AF AMS
Hezxgsdd ZH 22 AT
S EoA Ues AYgHA &2 A5 Byt AnAE d54S dd3t7] 5

EECER
PyBuffer IsContiguous ()& T<3loF gt

[=ES] shape | strides | suboffsets | 93<Ad | readonly | format
PyBUF_FULL yes yes EEE R 0 yes
PyBUF_FULL_RO yes yes dastd | U 1EEZ0 | 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 1ZEE0 | NULL
PyBUF_CONTIG yes NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes | NULL | NULL C I E+0 | NULL
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7.7.3 2ZISH UL
NumPy-AE}: shape1} strides

NumPy 2B} vl o] :=28]& 2= itemsize, ndim, shape ¥ stridesZ 2] Yth

ndim == 00]¥, bur7}7he) 7)1 = vl R e X7} i temsize 27]8) 2Zet& A F UtLh o] A, shape
3} strldesj—‘- R NULL Y Y th

strides7} NULLO|W, 82 ZE n-AH CHlEE g Uth 28 A ko, AW A= th53 2o
n-<h v G of] BN A5 oF Pk

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

Aol AFME o], burs A WEe BE
oz Mol REAS A T 5 AUtk

Lo

2

rn

A2 718 2 4 Y5 Y Th AlF A exporter) = o]

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

if ndim <= O:

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

return True

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

if strides[j] > 0)

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

PIL-AE}Q!: shape, strides & suboffsets

Aut 5 Qo 5, PIL 28 Y s Goll &= AHd e Tt 84 7}Z%£7l &) welol 3= 2 AE 7 25E
% 95 UL & S0, Yuk3-2Y Culd char v[2][2][3] 2709 2-x+Q s E& 7He] 7] = 2709
ZOE WMERE B £5 95Utk char (*v([2]) [2]1[3 ]. suboffsets EHOA, o] F = 4°1E1% bur
AR A= F 4= Jed, WR2 e = A At A2 = = F WY char x[2] [3] WiEE&
7he] Y th

Th& 2 NULL ©] o} strides 2} suboffsets 7} 912 w, N-2kg 1dl A7} 71e] 7] = N-2H v g o] 8 4 of off ¢
ZAEHE &= Ytk

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

char *pointer = (char*)buf;
int i;
for (i = 0; 1 < ndim; i++) |

pointer += strides[i] * indices[i];

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

if (suboffsets[i] >=0 ) {
pointer = * ((char**)pointer) + suboffsets[i];
t
3

return (void*)pointer;

7.7.4 H{m| &t st

ok

A
T

int PyObject_CheckBuffer (PyObject *obj)

obj7t v QE S o]~ E A A3stH 1S wsly, 182 ¢¢ow 0-& v Yt 1 0] viEE o,
PyObject_GetBuffer ()7} A&& ZAolgtal BRI A = 5 Uth o] g4+ 34 43 YTh

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
flagsoll A A E ) Z viewS A== exporterol| Al 23S B WUt} A& A} exporter) 7} A 539
‘:H«ﬂ S AZE 4 gvhH, PyExc_BufferErrors 42 7]3,view->0bj S NULLE 4 @3]—57_, -1
2 e of g o,

A ‘]-‘:'d, viewE ¢, view->obj S exporterol ok A 2 HAS 1, 02 syt 8 A

d AR Z 2t A A= A2 H (chained) ¥ 3 FF A9 B¢, view—->0b] = exporter THAl o]

jﬂ% F2E 4 JdFUT (3 AA F=2AE A L).

PyObject_GetBuffer ()| th3t AAZ&AQ $&L& PyBuffer Release () 3t &7} %S

o] %o]oF FIth malloc () 3 free () S RAHGUICh wWekd, 247 vl 2 445 5

PyBuffer_Release ()& A &3] st &3 oF gt

13 N[O o:

void PyBuffer Release (Py_buffer *view)
W viewE SJA| 5t view—>objol 3t AR A +E AAA N YTH
o], o] F4E WA TEajoF T 18R] koW % L

PyObject_GetBuffer () S F3l] QA &4 Huof o

Py_ssize_tPyBuffer_SizeFromFormat (const char *format)
formate] QPATSHE itensize® M ole) 7 HASHE, 998 AN T -1 e
et
WA 3.99 F7%

int PyBuffer_IsContiguous (Py_buffer *view, char order)
view=E o] H W2 2] 7} C 28+ (order7} 'C') ©] +E% 2EY (order7} 'F') A5l AU & F
SreHontor 7L 1 & R E 18 8 M 02 HEEY T o) e B 4TI

void* PyBuffer_ GetPointer (Py_buffer *view, Py_ssize_t *indices)
Z 0] A view W59 indices7} 7181 7] = W 2 8] 9 9L 7FAF UL indices= view—>ndim Q1€ A 9]
Wl & 7he) A of g,

int PyBuffer FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
bufoll = ALH len Bl EE viewZ BAIGUTE forrs 'C' B 'F'(C2EY E= X ET AF
A=Y AUk BFsHE 00 ¥hbE A1, o 2 7F QLo W 1 0] RESg U Th

int PyBuffer_ ToCont iguous (void *buf Py_buffer *src, Py_ssize_t len, char order)
sreoll Q= len VFOEE bufoll A5 TS & BEAGIYTH order= 'C' & 'F' =& 'A'(C 2EY
ErER A e EEE F DA 5 AUtk ARk 00l HheE 1, o2k e 1
o] Bk .
o] = len = sre->len o)A A 9 S T}

void PyBuffer FillContiguousStrides (intndims, Py_ssize_t *shape, Py_ssize_t *strides, int item-

size, char order)

strides W] @& Fo1 2 2 A4 vlo]E =2} 30X shape &2 A< (order7} 'C' W C 2EFY, order 7}
' H ZE-R AR G vlo]E 2EgolEE AFUTh
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int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly,
int flags)
readonly©l| w2}t 22 7] 7h5 /g o] DA A len 271 2] buf & =235+ = Al F A (exporter) of] TH g ¥ 3
LA AdFUTh bf = 73 gle volEY AJd2 2 s A g YTh

flags A= 84 738 ek Uth o] S buf7t 817 1802 A= 3L PyBUF_WRITABLEO]
flagsell AR = o] YA koW, G4 )17t A A3t HE viewE AZ U th

&3, view->0bi & exporterol] TSt Al 22 AA3Ha, 05 wEsU T 28] ¢kow,
PyExc_BufferErrorE ¥07]1,view—>0bj & NULLE A A3 o}& -1 vt&styrc}

o] =7} getbufferproc®] LHE-Z AFE-E W, exporter 7} A& 8= (exporting) A A 2 A A & of of 3} 11,
flags= TR A 42 A2 AE ofof Fth 12 A ¢k 2 W exporter 7} NULL ©] o] oF F t}.

78 S22 HI ZEEZ

WA 3.05H A,

o] FH4 sol 4l 200 A “Eke M3 22 EF” API LYol AUtk Shol W 3 Ak o] ZREZo| B
EASA FAW2x AE )AL A FER FFEL A3 =SHULh o] 5L A W3 L2ESE
S S8 A AT HAW, WHEATT T DL AU SRS ANE S Gayh

i\ Q

kA, Pyobject_GetBuffer () (EE=y* Yw* T T =E A}RSl= PyArg ParseTuple () A4
0)E 52 sto] A G IR WA B2 A 0w, w5 HE A UL PyAurrer Release () B
TE3= Ao E5UTh

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
BRI Y02 ST 5 Qe A7) AS v R e] A X0l e A S NEFU T ob A
G A IHE FA W H QEF o]~ F AWl of Futh A, 0= WSl buffer & M & 2]
A= DAk, buffer_lene W3 o]z ARGt o2 Aol], -1& W33}, TypeError &
27k

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
12} v ol Bl 2 eshE 97] A8 vl me) 9K o) g E e waTTh obj A= B
AIHE 7] 7k w9 AE sl o] 25 A sl oF Tt 4 Fstd, 02 vH3taL, buffer& w2
ARAZ DAL, buffer_lene W3 Zol2 AAFUTh o] Aol], -1& W33}al, TypeError &
27tk

int PyObject_CheckReadBuffer (PyObject *o)
o7t A AMIHE ¢}7] 7k W3 AEF o] A5 A YeE 12 RStk 294 ¢ged, 08
BB o] B0t T4 ABEI
ol g M E Tt S AIsHH 1L sk, S kS S EstE T sk A9l JAE
FAFFHAI L. o] HuE oy YAl PyObject_GetBuffer () S AFESHAIAI L

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
27) 7hsdh v R 9 X o] ek 2AHE ety th o QA G A IHE, £4 W 3 U H
H o] ~E AWl oF FUth HF3HH, 02 WAL, buffer S W2 2] $ X & 73 8L, buffer_len<
w5 ol AR olel Alel, 18 WL, TypeError & A4 ¥
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o] o] B4 B4 shol AR Yol AW A§F Ltk 15o)A TR Yo) AMNE ADFE AL FL
Aol b Uitk stel 4 22 1 o)A A7) § Weherl £ 98 A LA s ke, 8 g

P

zt d
AALE S8 oF FUth; o & AA7F G 8 1A Eelstel ¥, pyDict Check () & A3 A
2. 0] 2 gto] W AA o “ZE” 2™ TAE

Ax: o] ol AWshe Bos ADHE AAY G 50 DA AARAY, e FrE KA
AA P4 AL £ NULL S 152 U h NULLS AL v K e] A2 § ko] WA S
I 553 5 g&th

Aej=Z e H 7t =

8.1 7|2 4|
o] Bol A€ shold B A 2 A2 E AA Noneol T3] A T

8.1.1 & ZHA|

PyTypeObject
WAHE 7 &es o AL E = AA 9 C 24

PyTypeObject PyType_Type
oA AAL B AA P stol W AS2 typed T2 AA AT

int PyType_Check (PyObject *o0)
AR 07} BEY AR HAR Fo) AABAE Esiol @ AR W 00] opd L AT T,
OE 2 47 02 a3yt o] e AT U

int PyType_CheckExact (PyObject *0)
AA 07} 8 AA o)A 2, BF2 AH 2] B o] ol 00] o} S wrakst ). o}
02 WHRFTE o] Bt B AT TUT

unsigned int PyType_ClearCache ()
Y5 23] A E AUt Ao WA ) 25 033 o

unsigned long PyType_GetF1lags (PyTypeObject* type)
npe®l tp_flags WHE WA o] = $ 2 Py_LIMITED_APIS} 37 AH-&-517] 913 21 9]

rlu
[l
rln
o,
o
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Utk A Ze 2 e shol A v Zholl AAF AN Aor BAH AW, tp_flags AHA ol thak
BA| A= A BHE API -‘?_7} o}y,

HZA 320 F7}
H A 34004 M vEEH L2 o)Al long o] oFY 2t unsigned long Yy th

void PyType_Modified (PyTypeObject *type)
Y3 TS| WE A Yo TS U A ANE FE2 T o) o= ol
25T Oi—r%fﬂm’ﬂ o] & EEEOHOF?JHEP

int PyType_HasFeature (PyTypeObject *o, int feature)
A A7 07} 715 featre® AT 00] o gHe VAP TE B 75 DY WE B 12 £A
g4k

int PyType_IS_GC (PyTypeObject *o)
P AA & A=710 e Ads 23t o
Py _TPFLAGS_HAVE_GCE AAMEU T

E
e
filo
rﬂ‘.

int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
a7k bo] A B oy g wkehgh .

ol I AA AE Fuk AAFUTEH &, __subclasscheck_ () 7Fboll i3l S5 A <5
t}. issubclass () 7} 8= AT 22 AALE oW PyObject IsSubclass () & 3&3}4)
AlL.

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
Return value: New reference. & A Q] tp alloc €52 3 4k X 2] 7). slo] W] 7] E w2 g
P ol AU S-S 8ol Al AAHAT BRI BE WSS NUILE 27 3Hgh] ok

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. & 24A)2] tp_new ©F & s ¥l A& 7]. €9 tp_allocE€E S

AHg5te] Al Sl AE A4S BHE T

int PyType_Ready (PyTypeObject *type)
FAAE v U 2738 SR8t B
o] hp= Fo o] SN HFEHH S5
WEEhslal o 9] 5 A A ok

g AA o ths o

3 WA EE FE8 o gTh
FTh 4 A 02w

NI, 0 F A -1 8

LAl

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
parents. 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)

ARE S5 AFE G5 EAHE HHFUTH BT NULLOI W, &F o] NULLO| A v B4 7
FEFHA e i) A5 E TEYASL U £54E QN 0E 30 ZAHE A AT

T4 Po 7 Nag gt

slot AA}2] 7153 3E-2 PyType_Slot.slota FESHAAI L.
type©] § o] of ¥ o &] 7} i g}

WA 3.40 F7}

PyObject* PyType_GetModule (PyTypeObject *type)
PyType_FromModuleAndSpec ()& AHg§3te] & e uf A ¥ A P} AdH BE AA & 3
g
H .

FolRA F3 A#E BEO| o™, TypeError & 44313 NULLS ¥H&HgHU T}

o B ANAOR AN JOID L E AL A AEH T o] ol Aol 4
PyType GetModule (Py_TYPE (self)) v 9 =3t ZHE wHastA] k= 5 Aol 254 Al
Q. Py_TYPE (self) =9 &3 EH29 AE EH A oom B ZPATIEIEA 9 Z
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G ESI R = T‘ir°ﬂ Aod AL obdUth WA EE BY3ts FH2E o PycMethodE
FRIAAAL
¥ A 3.90] 27}

void* PyType_GetModuleState (PyTypeObject *type)
FoX J3 FHAE B E 7—]1_?“ o A" E wdE sty PyType GetModule () 2 3}o
PyModule_GetState ()& 2&3t= vl2 7}7| YUt

Fojd 3 Add EEol YloW, TypeError S A4 3Hal NULL< WHHghy .
type©ll A¥E 25 o] YA, FE)7FNULL O W, o 9] & A 3HA] ¢F 3l NULLS WHEH g o

A 3.9 F7}.

Ok

et

d

= [§=
[y— |

ol I

Il
o2

e g TRAE U 9L vEt AP

PyObject* PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)
Return value: New reference. spec 2. 2 ¥ 3 AA S wE 1 wrEsh o} (Py TPFLAGS HEAPTYPE).

bases7} FZ o)W, AAAEH 3 o= 27 2TH BE Yol Ho]agdo g ¥

bases7} NULL ©| &, Py_tp_bases 5] th4l A& Yt} 1 T3 NULLO| W, Py_tp_base &% °] th4l
AR U TH I EFNULLO| |, A -2 object oAl 3 UTh

The module argument can be used to record the module in which the new class is defined. It must be a module
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 ()& ZE&Fth
WA 3.9 &7}

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
Return value: New reference. PyType_FromModuleAndSpec (NULL, spec, bases) 2 553y

t}.
WA 330 7}

PyObject* PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. PyType_FromSpecWithBases (spec, NULL) 2} 5534t

PyType_Spec

CEEE=E ELEEEY )

const char* PyType_Spec.name
o] o] &, PyTypeObject . tp_names A A St+= o] AFRE Yt}

int PyType_Spec.basicsize

int PyType_Spec.itemsize
A ~EH A~ 9 =7 (¥}o] E), PyTypeObject.tp_basicsize®} PyTypeObject.
tp_itemsizeZd A A= o AAEH YL

int PyType_Spec. flags
s Zd 1, PyTypeObject.tp flagss AR o AAEH Yt
Py_TPFLAGS_HEAPTYPE =z % 2 7t qd A FH o A A ok o o,
PyType_FromSpecWithBases () 7} A} 2.2 & EH:l— AR

PyType_Slot *PyType_Spec.slots
PyType_Slot T+ZAS jd. 54 <2 3H{0, NULL}ol o8 25Ut

PyType_Slot
o) A H 7]5S Qo) ote P2A, £ F D AL E

2

ey h
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int PyType_Slot.slot
<= 1ID.
< E IDE #+ZA| PyTypeObject, PyNumberMethods, PySequenceMethods,
PyMappingMethods @ PyAsyncMethods @] BE o] &9 py_ HFAE £l o]
RS SERERS
e PyTypeObject.tp_deallocg AAS=Py_tp_dealloc
o PyNumberMethods.nb_addg A7 3}+= Py_nb_add
e PySequenceMethods.sq_lengths A% 3= Py_sq _length
S FAT X pyType SpecT PyType SlotS AFL3te] A8 A4 4 g5tk
e tp_dict
e tp_mro
e tp_cache
e tp_subclasses
o tp_weaklist
e tp_vectorcall
e tp weaklistoffset (PyMemberDefS 72310 Al L)
e tp_dictoffset (PyMemberDefE ZZ 3] Al L)
o tp_vectorcall_offset (PyMemberDefS ZZ QA1 L)
& BE &= A SkE APIO X Py Type_Specit PyType_Slotg Abgsto] AT 4
e yoh
e bf _getbuffer
e bf releasebuffer

AT SHFAAME Py_tp_basesHPy_tp_bases AAstE Aol 24|72 5 3l
SUth EAE 93tel W, )4l PyType_FromSpecWithBases () 9 bases QXS
AHEBHAE Al L

WA 3.99]| A M 7 Slots in PyBufferProcs may be set in the unlimited APL

void *PyType Slot.pfunc
29 Aot AU Th R o A2 T4l the ZAE YUk

NULLo©] opd 4= 95U Th

8.1.2 None ZHA|

Nonedl| B} PyTypeobjects 3o] W/C API A 2 4 = E5 %] 955U Th None2 A= E°] 7] W&ol
(Co| A ==5 AL A]) A A ofoldlEE] & A A= A 74 o7 R} & o] {2 PyNone_Check ()
47} gt

PyObject* Py_None
Zkel ¥A1 2 e £ o] A None AA U T o] AAlol L HMAET QG UTH B2 0450 B
&) T A A 9} upR 742 = A 25 oF g T,

Py_RETURN_NONE
C & ol A Py NoneE WF&sh:= A& Sul2 A A 23Ut (5, None 8] F & Sl+E F7HA 7|1
W o,
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8.2 ==X} A

(o]
N
0
1

7H'"

|

b
i
)

2= 2] 9] 2719 “long” A4 AME TAH

Al, B2 9] pyLong_As* API= 29} 13 4 ¢l (return type)-18 B3t} 235
A A PyErr_Occurred ()& AFRIAIAI L

mlo _V}i

]
3

PyLongObject
o] PyObject®] Al B @2 stol A4 A& VrebE U o

PyTypeObject PyLong_Type
o] PyTypeObject 2B AE Stold A4 2 Uetfutt o] A2 st AF 9 int & 22
27 o,

int PyLong_Check (PyObject *p)
QlA}7} PyLongObject ©| Y PyLongObject o] A H & o] ¥ & Hi3sht}, o] = JA A
.

int PyLong_CheckExact (PyObject *p)
AA7}F PyLongObject O| ARt PyLongObject A H o] oby™ F& k&gt o] e

T AFEU

PyObject* PyLong_FromLong (long v)
Return value: New reference. vZ25-¥] XN PyLongObject AR S ¥I33} A W, A 9 81 NULLS ¥HS)
.
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.

PyObject* PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. C unsigned long 2 ZFE| A PyLongObject DAL HI3H3} ALY,
Al 3 NULL S W o)

PyObject* PyLong_FromSsize_t (Py_ssize_t V)
Return value: New reference. C Py_ssize tZH¥ A PyLongObject A& wra3} AL}, A3
NULLE WF&gty ).

1)

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C size_t 25-E] A PyLongobject A S vk3tst A 1, A 9 81 NULL

= ey

PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C long long 2 25 E] A PyLongObject AR S wrastAY, A stH
NULL-& RE&Hghyth

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C unsigned long longl @R E] A] PyLongObject 1A & HF3H3s}
A, A5 shd nuLLS Wk o)

PyObject* PyLong_FromDouble (double v)
Return value: New reference. v B4 22 0 2 B E] Al PyLongObject AR S wtaat AL}, A3 sdA
NULL-Z ¥Fhehu o

PyObject* PyLong_FromString (const char *str, char **pend, int base)
Return value: New reference. str2] ZA149 Zt& 7|¥FS. & S A PyLongObjectE WHEHU T _,_;q_oﬂ
Zh2 base©] 214 (7]4) ol whe} 1 A% U Th. pend 7} NULL ©] o B, *pend = 52} EH] o] £+
3 WA B4 7hel U T base7} 00 B, str-2 integers 7§ 2] & A4 34 LItk o]a, 00] o}y
AR5 A8 02 ValueError & A /\] AUtk base7} 0 0] ofU W, 28} 36 ALo]of Qlof of 511,
AAE 2R A% FAT A5 AR G %A Abole] Bl B FAP U £}
gled valueError 7} YA gy o}

PyObject* PyLong_FromUnicode (Py_UNICODE *u, Py_ssize_t length, int base)
Return value: New reference. +UZE A}2] A| A5 glo] A HxgtoE WEgyc)
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Deprecated since version 3.3, will be removed in version 3.10: o] €} 2] Py UNTCODE AP19] Y&
PyLong_FromUnicodeObject ()5 AF&3t= A0 2 HATAHAI L

PyObject* PyLong_FromUnicodeObject (PyObject *u, int base)
Return value: New reference. A uoll Y= FUIE A A|AAE Tho| W Aegto g Mgt

Y.
WA 339 7}

PyObject* PyLong_FromVoidPtr (void *p)
Return value: New reference. XA E pZ F ¥ o]l A
PyLong AsVoidPtr ()& AH&dte] AFZolA 23T 5 U5

long PyLong_AsLong (PyObject *obj)
obj9] C long S Ww3gUt} obj7} PyLongObject®] Q2”27 of ™, (Jthd) HA
_index_ ()Y __int_ () HAEE SE3}9 PyLongObjectZ M3 T},

obj2] Zko] long? WY E Hloj™ OoverflowErrorE WA A 7Y Th

ol Al -1 &AL REAS A AsE W PyErr Occurred () S AFRIFAA L
A 38NN WG AT Jod_index () B ASHUTH
WA3SEE HA: _ int_ () AL AR ALY

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
0bj®) C long EBL WMBFUT. ohj7} Pyrongobiecte] AxE 27} by, (QThd) A
_index_ (VY __int_ () HAEE &3} PyLongObject E 33T},

obj 2] Fko] LONG_MAX X T} 3 4} LONG_MINH T} 20 W, *overflow S ZtzF 10] v} -1 2 A A S}
-1& 9k Th 18 A 9O W, foverflow s 0 22 ATtk ThE ol 2] 71 8 B Foverflow &
0% dAsl ~15 B4}t 2o vkt

oﬂ(ﬂ /\] -1 3_ H]-ﬁ'fﬂ'l/]ﬂ' 235 Al %Z‘" 7%?_5‘]—1“311:5 PyErr,Occurred ()%/\]_%6]_}]\:}/\]9_
WA 38004 A A le®™  index () E ARERYTH
WA38RE A int_ () AL HAAFH YL

long long PyLong_AsLongLong (PyObject *obj)
obj2] Clong long BHS Y33t} 0bj7} PyLongObjectd 01/\\51/\7]— ol ™, (Ythd) HA
_index_ ()Y __int_ () HAEE &3} PyLongObjectZ M3},

obj2] 3ol long long? WY E HojyH overflowErrorE YA Al 7 U th

o] Al -1& W& 2% é% A ASEE PyErr Occurred () S AFE3AA L
WA 384 M AFEZ 4 Q1o index () EAREYTH

WA 38FE #A: _int_ () AMHE2 HAEJAFYTH

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
0bj®] Clong long EAS WAFUTE 0bj7} PyLongObject ] A2 7oy, (JThd) WA
_index_ (OY__int_ () HAEE STE3}9 PyLongObject E M3 T},
obj2] 7;o] LLONG_MAX X TF I AU LLONG_MINK t} 20 | *overflows ZrZh 10| v -1 & A A s
-1& Wk Th 238 4] ¢k, foverflows 022 At th2 o9 7} EAYSHA Hoverflow S
002 AAHL 1% st ol WA

olg] Al 1€ WEt k. B3 AL Al AW PyErr Occurred () S AFR B A L.
WA 320 27}

WA 3804 MG AHEE 4 le®™  index () & ARERYTH

HA38RE #HA: __int () AREZ HAFHAF YT

Py_ssize_tPyLong_AsSsize_t (PyObject *pylong)
pylong®] C Py_ssize_ t &S MUt pylongS PyLongObject ] Q1AE Ao of L),

pylong®] Zkol Py_ssize t2 WY E Hojupd overflowErrorE WA A 7Y Tk
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off & Al -1 & ¥ttt RS AL A ASIHYE PyErr_Occurred () S AFRESHA Al L.

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong®] Cunsigned long ¥-E WY T} pylong-S PyLongObject ] SIAEH Ao oF gt}

pylong®] gkol unsigned long®] WM& HojUW OverflowErrorg HAA FH YT

o # Al (unsigned long)-1< WEastUcth RS ES Al A Y PyErr Occurred() & AFE:
B Al 2.

size_t PyLong_AsSize_t (PyObject *pylong)

pylong® C size_t EAE WFESIU ) pylong2 PyLongObject? A2~EAofof gyt

pylong2] 7o) size_t o HYE o]} OverflowErrorE WA A Z U Th

oA Al (size_t)-12 &I RS ZS A A pyErr Occurred ()& AHESHAAI L.
unsigned long long PyLong_AsUnsignedLonglong (PyObject *pylong)

pylong®] C unsigned long long &S WU T pylong PyLongObject 2] QI2AE A of of

et

pylong® Zk°] unsigned long long® HYE Hloj W overflowErrorS YA A Yt}

3}

o 8 Al (unsigned long long)-1 <& ¥F3 3y oL 25 Hds AAsHHA
PyErr Occurred () S AR SHA Al 2.

#4 3.1004 M 73: 29| pylong = ©1 4] TypeError 7} o e OvertlowError & WA AU T

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)

obje] C unsigned long X3S WUt} obj7} PyLongObject®] QAA2BE A 7F of U™, (T
W) WA __index ()Y __int_ () MINEE &E38t9] PyLongObject 2 HEAF U
obj9] Fko] unsigned longd WY E Hojuld, 1 7k 2 E 2 ULONG_MAX + 1 39S wiatst

Y.

o & A] (unsigned long)-1< WUt E3A S A ASH W PyErr Occurred () S AFR
A L.

WA 380 WA AHEF QoW index () EAREFUTH
WA 38EE FHA: __int_ () AFRL FAE STk

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)
obj®] Cunsigned long long % ¥E WragtUth obj7} PyLongObjectl] A" A7} oL |,
(AohA) WA __index_ ()Y __int_ () WINEE £E3} PyLongObjectZ HEF T}

obj9] Zkel unsigned long longd WY& HojUld, 71 319 R EE ULLONG_MAX + 1 3dE
W T

of 8 A] (unsigned long long)-1 & Y3 3 4 t} 234 AAsHHA
PyErr Occurred () S AR SHA Al 2.
WA 3804 WA A5 AOW  index () B ST

WA 38HE HA:__int_ () AFEL HAH PS5 Y

double PyLong_AsDouble (PyObject *pylong)
pylong®] C double S WFESU ). pylong2 PyLongObject? A& A ofof gyt

pylong @] Zko] double? WY E o]} OverflowErrorE WA Al Z U Th
o & Al —1.02 W&ttt RSA S A ASHE Y PyErr Occurred ()& A

void* PyLong_AsVoidPtr (PyObject *pylong)
glo]| W A4 pylongS& C void ZQE 2 HEF U} pylongS HE o
7P o] AL PyLong FromVoidPtr () & RHE01 31 grof] thaf A vt
EAE 2 443k Aol BgF Uk

2
g3tk R3S A A WE PyErr Occurred () S AFE3HAIA L.

ot
4>
%

A
-
1y

o] Al NULLE ®
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Tho] Mo Al & ]?ifi Ao ME ZHa2 FEF YT Py_False® Py Truedhe F /M9 &9
O‘AHD} Al ARk Q1 B H AA T E%Oﬂ AEH A syt 2y o5 M2z E AT
AF U

int PyBool_Check (PyObject *0)
07} PyBool Type Fo|¥ ¥ SHF UL o] &+w 4 4T Th

PyObject* Py_False
sho] Ml False A, o AAE WAZI} Q5UTh 2% A59) B
Al oF gLt

PyObject* Py_True
gho 4 True AA. o] AL HAEI} YUtk B2 Ao} B AL ThE A 9 0}RAIA =
A )4 of g o,

Py RETURN_FALSE
ol M py_Falsed BE&SHAL, = Sl+E A AsHA S7HA A U

Py RETURN_TRUE
Fool A by True WAL, F2 A5 E A5 FAN AU

i
:oll_,_:‘
X
rlr
v
rlu
_l::

A A L} upR 7R 2

PyObject* PyBool_FromLong (long v)
Return value: New reference. vo] =8| Zkoll W2l Py_True U Py_Falseof Tf

&
=
ml
PN
i
r 17
g
L
v
°

8.2.3 HE ALK 2

PyFloatObject
o] Pyobjecte] AR §L Fhol W RE £5H AA S YERIUT)

PyTypeObject PyFloat_Type
o] PyTypeObject Q2@ e o] W £F 257 B Uebguth o] 2L ol A% ol A
float 9 2-& AA AL},

int PyFloat_Check (PyObject *p)
Q1A 7} PyFloatObject W PyFloatObject®] A B gold S Hi3tghyt) o] gk A4 A
Fge.

int PyFloat_CheckExact (PyObject *p)

I} 7} PyFloatObject ©] A Bk PyFloatObject-z] AH gL ol ZFE ulkstat ) o] 4=
b‘]—/\]- A —7—6‘]-],] 1;]_

PyObject* PyFloat_FromString (PyObject *str)
Return value: New reference. str2] ZAE 3t 7|90 & pyFloatObject AAE WE ALY, A9 5t4H
NULL.

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. vZ25-¥] PyFloatObject AAS W& 7}, A 98 H NULL.

double PyFloat_AsDouble (PyObject *pyfloat)
pyfloat °] LH—Q-—-/] C double L wk3stUrtt. pyfloar7} shol W B5 4247 AR 7F ofy A vk
__float_ () WINE=E7} o, pyfloarE float2 W 2s}7] 93 o] \I=7F HA &S YT
__float_ () 7F A=A &god  index () & tlA Y =4
H]—ﬁ]—d—‘ji PyErr_Occurred ()5 Z&3}9 Oﬂf'ﬂa g}l 3l of “;j"/] c}.

WA 380 R AFEE ¢ Q1o index () & AR EYTH

double PyFloat_AS_DOUBLE (PyObject *pyfloat)
o2 AAF Qo] pyfloat ] W-&2] C double %3-S WI3Hs}

PyObject* PyFloat_GetInfo (void)

_4_,

<
£

Return value: New reference. float®] A=, 2 5=k, F A gkol & AR E 3}k structseq A2HAE
EHE5 YL SlY 49 float.hE AR E oF2 A H YUtk
86 Chapter 8. 74 24| A|S



The Python/C API, £A| B{Z 3.9.23

double PyFloat_GetMax ()
Ao 3 7153 53} float DBL_MAXE C double 2 ¥F3F3H T},

double PyFloat_GetMin ()
FH A A 47314 (normalized) %2] float DBL_MINE C double & WF&gHY o}

8.24 544 UF|

o]y e Baa A= CAPIA £ wf F 718 th& Jog FAPUTH stk sfold =g 70
=28 ol W Aol 1, thE St AA B4 g UehE C FRAYUTh APIE F /M BEE
AR 4 e T4 AT T

ZHZMO Bap
7 A2 o] H 3 FXRAE WolEolal AFE WA= T s £RAHE Fof xS Eke g
2 gEUth o]+ APL AA oA daF Y t).

Py_complex
ﬂﬂmi 4
|

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

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
CPy_complex S AFE3to] & B A9 848 w3kshy T},

Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
CPy _complex AL AF83l] T B A49] o] & wiakah o)

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)
CPy _complex B3 AR Sto] T+ E 449 H& vwiskshth

Py_complex _Py_c_quot (Py_complex dividend, Py Complex divisor)
C Py _complex @5 AH&sto] 7 HAago] o vhagyr
divisor 7} null ] |, o] WA == 0L ¥l3+ala, errnoS EDOMO & A A3t}
Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
CPy _complex BHS AF-&3to] num® exp A5 A 52 wr&g ).
num ©] null©] 1 exp 7} F2] A 471 of Y ©, o] A =E 0& HHE31al errnoE EDOMO 2 A A

et

oo HMZ ML SA

PyComplexObject
vpol W oy AAE YEH = Pyobjecto] A HE F.

PyTypeObject PyComplex_Type
o] PyTypechiect AABaE shol 8 Bas ¥S eyt sho] A A% 9] complex 9} 22
27 QU .

int PyComplex_Check (PyObject *p)

QlA}7} PyComplexObject W PyComplexObject A H & o] S vHistsht}. o] &4+ 3
& 4FdYth
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int PyComplex_CheckExact (PyObject *p)
Q1 2} 7} PyComplexObject O] A B}, PyComplexObject] A B 3 o] ofyd S wk3tshy
ol e FEAATH U

PyObject* PyComplex_FromCComplex (Py_complex v)
Return value: New reference. C Py_complex 322 M 22 3}9]

¥
e
[
P
5
i_;
it
rﬁ
b
T
v

PyObject* PyComplex_. FromDoubles (double real, double imag)
Return value: New reference. real X imag 2 M 28 PyComplexObject AAS F3+sh T,

double PyComplex_RealAsDouble (PyObject *op)
ope A4HE Cdouble & ¥F3FshUth

double PyComplex_ImagAsDouble (PyObject *op)
op2] & FHE Cdouble & RIS T

Py_complex PyComplex_AsCComplex (PyObject *op)
Ha op] Py_complex e RH&U

op7F 3hol M B A4 AR 7F ol YA T complex_ () WA EZ7F oW, o] == WA opE I}
o| W Bag 7“211E HEE S I WA EE SEF YT __complex _ () 7F AYH A o

_ float_ () EYAZYTL _ float_ () 7FRYFHA ggod _index_ () 2 Aok
A3 54, o] “ﬂ/HE% -1. 05 A%z ‘E‘*ﬂﬂb}i}

WA 380A MA: AFEE 4 QT __index_ () & AFE UL

8.3 A|FHA A

AR AR DRI QA 9 AL o] ol A = BTk o] Fell A sl A Qlofell f T 57
5o A AR E R

8.3.1 HIO|EY K|

These functions raise TypeError when expecting a bytes parameter and called with a non-bytes parameter.

PyBytesObject
o] pyobjecte] AH P2 stoll nio]EL AAE Yebd YT

PyTypeObject PyBytes_Type
o PyTypeobjecte] AABALE sho]# BHo] EQ ¥ e Th sho] #1529 bytess} 22
279Uk,

int PyBytes_Check (PyObject *o)
A 07} ulo| EQ AA ol Ar} vlo| EQ Ho| Hu He] dabal FL MATUL) o] For
T AT E U

int PyBytes_CheckExact (PyObject *0)
23] 07} uhol & AR o) A, upo| 2 Fo] AE Y] AABAL ohw L W T o]
Tﬂ—/\ = 61—/\]- A _T'__zg-q I}]—

PyObject* PyBytes_FromString (const char *v)
Return value: New reference. /383518 ZFtOo 2 v BXFG Q] BEALE S ZH= x| vlo] E Y 214 & vt
A 358 NULL-S HHEHgU o). w7 W4 v NULL ©] o}y o] ok st A A}H}Xl FFyrh

PyObject* PyBytes_FromStringAndSize (const char *v, Py ssize_t len)
Return value: New reference. A-83FA kol v EALH o] B Al o] 11 Ao 7t lenQ] A vfolE
W3l ar, A sk NULLS SR T w7 NULL o] |, Hlo] Ed A A o] &2 X7
U,

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

Return value: New reference. C printf ()-2~EtY format =2 D3} 7FH 749 QA A}E vbola], A}
stol A wlo]EY AR o] T 7| & AAbstal 1 ¢kol Fho] 2l HE vie|EY AR E vyt 7hd
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QAL C FolojoF 8l formar BAFL Y T EAE T B85 h35h ok FUTE HEH =
o B 02} 2otk
ES Rl =5
%% n/a e g % FA}
5c int T wfolE, Cinte =@ F Utk
%d int prlntf("gd" ) 2} 55yt
Su unsigned int printf ("su") & FS5Yh!
$1d long printf ("$1d") &t S5 ch!
$1u unsigned long | printf ("s1u") & 5!
$zd Py ssize t | printf ("$zd") o} TS5 rH!
Szu size_t printf ("szu") oF S5 TH]
%1 int printf ("s$i") & F=5FUch!
$x int printf ("$x") o} S5 th]
%s const char* g-55 C =Xl Oé.
%p const void* CxJdHY 1635 8. 2HEY printf7t o|H 24E
U= ol Ahglo] 2lElE 0x 2 A 2tgho] W gEOhE A2
ALt E= AL printf ("sp") S5
Q4% 4 gl EY FAE EY EAL) oA Rito] B A3} A7 o] 1o)2 BAE A BEL,
A AAE BAEY
PyObject* PyBytes_FromFormatV (const char *format, va_list vargs)
Return value: ~ New reference. A3 F Y AAE AT AS A

PyBytes_FromFormat ()3 Z+4Uth

PyObject* PyBytes_FromObject (PyObject *0)
Return value: New reference. M3 Z2EZZ T H3I= A A 09 vio|EE 8-S w3t

Py_ssize_t PyBytes_Size (PyObject *0)
nlo|E A A 09 Z4o]E uta3hyth

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
ol# AAL U= PyBytes_size ()9 AR 4.

char* PyBytes_AsString (PyObject *o)

oo W&ol g AEE AT UTE EEH = len(o) + 1HIJER FAH 09 WH HFHE
ZHe AUt W3] 9] upx et ulo] E= thE ' (null) BRe] EVF &R of] AAgle] B dd T
MA| 7} PyBytes_FromStringAndSize (NULL, size) & AFR3}e] W2 W&o 3 A7} o}y
AHelHE TN FFUTE @FE2 AN A= < FHUTE o7} vl EE AA 7} ob U W,
PyBytes_AsString ()< NULLS WHEs}al TypeError& YA Al U Th

char* PyBytes_AS_STRING (PyObject *string)
o #] AAF Q= PyBytes_AsString ()9 W3R § Al

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)

2 A buffer 2} length2 A A obj 2 -5 8 U8 93}

length 71 NULL Ol W, whol 2 A = ) RE  vho 28 T 4 figrul ok Tk T TR F

1S HH83lal ValueError & WHAIA U Th

buffer = obj] W2 ¥ 5)8 7he) 7] A B =, ol F71d vho] 27k U T} (engrh ol & E 3 A

¥5Uth. AA7F pyBytes_FromStringAndSize (NULL, size) & AR§3to] g w50
%ﬂ%ﬂ%ﬂﬂﬂ%?@ﬂﬂ%ﬂ%ﬁﬁ%Q%%wﬂﬂﬁ““%quW”“qEEﬁﬂ

7} olU ™ PyBytes AsStringAndSize ()= -18 W38T TypeError & WA A U o).

B 35004 WA o) Aol who| 2 AR ol W uko] E 7} £ 3 o] oW Typerrror /bR

Zyth

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
bytesoll newpart2] U] &S BlE ol Al ulo]E A AAE *hyteso]] BEULH; TEA7} A FZRE 29

P AAA (dould, o zd, 2o, 1, ) A 0-8 S S = AU EE AAFHE 9FE W FYTh
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FUth bytes] oAl A gholl e =S AU A AA 7} 7 %01 A Yo, bytesoll T2k o
FzxE ol A3 W B A AL *bytes 9] Fr-2 NULLE AP Ut A2 °ﬂﬂ7}*.=;" Ytk

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
bytes | newpart®] Y& GE <2 A vlo]|E L AA|E *bytesoll W5 YT o] M AL newpart?] FZ
258 gan g

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

“ER” Yo EFstal vlolEQ A Y A7) E M s Y. A8 MER velEL AAE
ohs w Bk A8 514 4] 2 bytes 7} o] u] T =] The Biol el A 912 4 9rhel ALgEA) vh Al e
9 el =9 A 2 547119 ok ) o] P& SESHE AL A A1 E I
AR Q] FAE value(W§S 715 5 JFUHE A, 9ste Al 2718 A2k 4%
318, *ytes 2717 A AH uho| 2 AR A B L 00] WHAE L Th Hhyesd] T 2 2 gt
thE 4 &tk A G o] AshskH, shyesol] 9 A2 vt = A & T HA S L, *bytes 7
NULLZ A AT 3, MemoryError 7} A A E v -1 o] uld-5 Ut}

8.3.2 HIO|E H{E ZHA|

PyByteArrayObject
o] Pyobject?] A B &L 1}o| A bytearray 2 A = L}EFHE U T

PyTypeObject PyByteArray_ Type
o] PyTypeObject 2B 2= ulo] A bytearray &2 Y EFH YT} Ttol W A&9] bytearray 9}
2o AR AT

o ZAI DA 2

int PyByteArray_Check (PyObject *0)
A 07} bytearray 24 A| o] A 1} bytearray 2] A B & olAHAH ZFS wistghuct. o] 4= FAF
= n]=

int PyByteArray_CheckExact (PyObject *o)

A A| 07} bytearray Z4 A o] Z] ¥k, bytearray & 2] A H & A" op ) 5 WHAF YT o] e
SHAF A] :'_61-1,] 1;].

M

=H API g4

PyObject* PyByteArray FromObject (PyObject *0)
Return value: New reference. WY 3] Z 2 E & T3 3tE 422 214 (o) 25 E] A A A 2 -2 bytearray
AANE =HF YL

PyObject* PyByteArray FromStringAndSize (const char *string, Py_ssize tlen)
Return value: New reference. stringT} 71 Z o] (len) 2 53-8 M| Z-& bytearray 2] 2| & vh5 Ut} A3 shd,
NULL©] 5k3hg o}

PyObject* PyByteArray Concat (PyObject *a, PyObject *b)
Return value: New reference. B}°] E v & a 2} b5 ©] o] £ o] A 22 bytearray 2 HF3-gH o}

Py_ssize_t PyByteArray_Size (PyObject *bytearray)
NULL Z Q1 EE &3t & bytearraye] 3715 W3t}

char* PyByteArray AsString (PyObject *bytearray)
NULL & & 32138t & hytearray2] W22 char v & 2 ¥igsty o) W3 E = wjdojl&= At o 72
o] g upol B 7} 2748 .

int PyByteArray_Resize (PyObject *bytearray, Py _ssize_t len)
bytearray®] Y5 ¥ ¥ 2 37| & leno 2 Z AT}
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o3 =2

olMiARE EEE A A s XUEHE FAsHA s
char* PyByteArray_ AS_STRING (PyObject *bytearray)
PyByteArray AsString ()% slaZE v 4.

Py_ssize_t PyByteArray_ GET_SIZE (PyObject *bytearray)
PyByteArray_Size ()& "2 2 ¥ A.

8.3.3 RLIZE Azt ALY

1 3.3°] 4 PEP 3932
R R Bk
Tl E2FG ol ik 5
2]) v gko] o] of ]t}
Py _UNICODE*S}UTF-8 282 874 Al WHEA A1 U I = AA| ol A FUth Py UNICODE* BHLZ
HAAEH R om v &2 AT
o] A APL9} A} API 7+] A3k o & ola], U FE AA = utSo] 2w o wha} B A o 7 = 712 Abg| 7}
2 % glguck

o “TF A (canonical)” S U T E A= 5 A H A] 9L S T APIO) 5] TS0} B = AA T}

FHAA s 8ol 1E BeHd EAE AT

e A2 LSS A §
& L= 57} 128 256 E=+= 65536
Utk 7@x) gow, BE ot 1114112 (A4 fUzE

o rE—LJ
OE_L; FBL

o “UAA” FUZE AA = A AH APl F shHYLWAH S E pyUnicode_FromUnicode ())&
F3 BHEA I Py UNICODE* Eéﬂ_?} Z33 Ut o2 APIE 353517 Aoj o] Eof sl
PyUnicode READY ()& S &3&| oF gt}

B3 Al AN fURE A= 52 F APLSH 87 sho] i 31200 4 AR UTE Lo ¥ 7 RE §UR
= AR A7 o] Huth AA g J R PEP 623 FRFHAA 2

10
-
ku
N
ot

g2 shol el A FURLE TR AGH £ 718 fUnE AR YDk

E,16ME Y 8H|EQ EA5 7o FET FE e AT = AT
typedef YU &L FUIZE FAE AT w5, py_UCS4E AHEHAAIL

Py_UNICODE
o] AL EYFol ue} 16W] = g o]} 328] = 8 wehar_t 9 typedef §I Tk
W7 33004 WA: o] A WA A, o] AL WE A] 5ol 1) “U) 2% (narrow)” L} “Z}0] = (wide)”
FUIE WA 5 ol A2 AHP Ao et 164 = & o]} 324 = & ol %Y h

PyASCIIObject

PyCompactUnicodeObject

PyUnicodeObject
o] PyobJeCt ABFEL st FUEE AAE vebduth AL BE Fpol, fUZE AA S
Aelste ZE APL &7t pyObject £ E F st whastn g A4 AgsiA = < Hu

B A 3.30]] 7}
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PyTypeObject PyUnicode_Type
o] PyTypeObject A2V 2aE ol FUIE F2 e dto]d F=0f str2 =&
Ut

02 APLE AR 2= Culazoln we ANE SHe T FULE A4 U2 27 A& oo E ol A

sshe o M8 E 5 d%h

int PyUnicode_Check (PyObject *0)
A o7t FUZE ARl AU FUIZE ME Fo Axrvlxoly & vt o] g+ F4
AEFTh

int PyUnicode_CheckExact (PyObject *0)
A7 07k FURE AR o A% A1 F) 2B A7} ol E B MaB T} o] BHE FA AT
ok

int PyUnicode_READY (PyObject *0)
TAE AA 07} “5H A (canonical)” EH QA FQl g Th
AHg35H7] Aol BRF U

[*]

EEREE R P

dE A 0 Hrgketar, A Al A& & At EA —1& HtEel=t], 53] W R e o] AsstH
g KRR )

WA 3.39 F7%

Deprecated since  version  3.10, will be removed in version 3.12: o] APl &=

PyUnicode_FromUnicode ()& A A AQ Yt}

Py_ssize_t PyUnicode_GET_LENGTH (PyObject *0)
FUFE 2Ade] dojg BE TAER MHAFUTL o= “F W A (canonical)” EHE] U RE
23] o o G T (A A 8HA] sl Th.
B A 3.30] F7}.

Py_UCSI* PyUnicode_1BYTE_DATA (PyObject *o)

Py _UCS2* PyUnicode_2BYTE_DATA (PyObject *0)

Py_UCS4* PyUnicode_4BYTE_DATA (PyObject *0)
AA EXF A AE Y3 UCSI, UCS2 == UCS4 A4 o2 A~ E H 7 A (canonical) &
of tigk ZAHE WEIUch FHF (canomcal) _.—i&] o] &ntE B2} =79 A AASA s
t}; PyUnicode KIND ()& A-&38to] SuHE a2 5 AN 2. o] A& ‘l‘/‘ﬂéo}ﬂ 7<d°ﬂ
PyUnicode_READY () 7} &5 ¢ o] oF &)t}

WA 330 =7}

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode KIND () Ml 29 ZFE ¥F3-gh )

B A 3.30] F7}.

Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND+= H| X & 3]

.

unsigned int PyUnicode_KIND (PyObject *0)
ol FUZE A7} Hl o B & A 3k vl AHg-3h= w4 F HEe] E 425 Y B = PyUnicode -5
A R1E FRFAAL) T shE v YT o= “ b (canomcal)” £ FUIE AA|ooF
ShTh (A AFSEA kLl Th.

¥ A 3.30] F7}.

void* PyUnicode_DATA (PyObject *0)
A FUZE W] ol o3t void ZAEE YT o+ “5FH A (canonical)” €S FUIZE
A A of oF Futh (FAFSHA] F5 U TH.

WA 3.30] F7}.
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void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
T+ A (canonical) & data(PyUnicode DATA ()& A2 tjg)of £t o] Wja 2= 2AA AA}
(sanity checks) & 4= 512] 9.0 1] =2 0] 4] AL517] 98 AU Th BE A= 2 )22 520 A
Q-2 = kind 33 data EJAE]E 7| A] 3l oF T T} index= FAHE Q] QAE A (0 A Al 23U T
o] 3 value= 3 91 %o 71 %5 of of S A} L= ml= ghgu o,

WA 330 7}

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
8 A (canonical) ¥ & data(PyUnicode_DATA () 2 AL h2)o|A T = ZAEE g5 YTt AA
L E4] (ready) EZ o] 5= A o5 Th
B A 3.30] F7}.

Py_UCS4 PyUnicode_READ_CHAR (PyObject *o, Py_ssize_t index)
“3# 8 4 (canonical)” E @ o] of of 3, FUTE AR 00 A EAHE S U ole] A% 917
ST} PyUnicode READ () Bt} E-&4 0] @olHuth

B A 3.30] F7}.

PyUnicode_MAX_CHAR_VALUE (0)
“7FH & (canonical)” & o] o] of 3=, 05 7|HIC 2 T} 2 EXE S U= o
EE STt o] A2 FAF AR o] A E E AL S o] o] E 3

B A 3.30] F7}.

Py_ssize_tPyUnicode_GET_SIZE (PyObject *0)
H A H Py UNICODE B389 7|5 I & W9 2 wi3sht}h (A 2A 0| E #S 209 & 233
th. o §UIE A ofof Fuich (AAFEHA S LITh.
Deprecated since version 3.3, will be removed in version 3.12: ] 2E}Y FUIZ = APIS] 4R AT},
PyUnicode_ GET_LENGTH () S AF-&3to] nfo] 1 o] A a4 Al £

il
==

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *o0)
H A H Py UNICODE 89| A 7] & vlolE G & w3ttt o= U IZE Ao oF I th (A
A3k ek Th.
Deprecated since version 3.3, will be removed in version 3.12: ©] A ~Eld U F = APIQ] dH Ut}
PyUnicode_GET_LENGTH ()& AF&-3Fo] ulo] 1 o] A 3 Al L

Py_UNICODE* PyUnicode_AS_UNICODE (PyObject *0)
const char* PyUnicode_AS_DATA (PyObject *o)

A8l py_unTCODE @O th3 ZAE & WhehU ) vid W= 34 F7hd I= 2QdER
eguvth 2t Udd d I= ZRJAEE 23T 4 =, 729 C oA A2 ol 2AHd o]
12 gogag— const char *Z H2E Ut o AA= FUIE

A== 3l AS_DATA S
A7 o] of T (A AV3EA
WA 3304 WA o UHELE% oA ME&AHo|L - W2 Ao py UNICODE EH
o] EAjstA gk wEoJoF HA - AT 5 AFUT (Y 2R FA NULLS v
g yth. A PyUnicode_ nBYTE_DATA() "I 2 E A3} A Y PyUnicode WRITE ()Y}
PyUnicode_READ () & A2 E2 T EE o] Al A A 2

Deprecated since version 3.3, will be removed in version 3.12: ] A 2~ U T = API9] dH At}
PyUnicode_nBYTE_DATA () WA Z A IS A& E vlo]1d o] A A A| L

int PyUnicode_IsIdentifier (PyObject *0)
Q10] A9 o) bzt ALY o] §E 2 A Abo| W 12 WEFHITh, A A identifiers. T2 2o 0L
WrEhgh o,
WA 39004 WA EAFD o] E4| (ready) 5 A %=, o] = B Py_FatalError ()€ %

ZalA) k5T
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FUILEE OS24 542 AFFUT 7P A5 B2 22 shol A T4l mpehC ol )95 &
SEEEEEE T B PE S R E )

int Py_UNICODE_ISSPACE (Py_UCS4 ch)
ch7b 3 FAFAA of whef 1 o] 02 ek o

int Py UNICODE_ISLOWER (Py_UCS4 ch)
ch7t 27 A Ao met 1 o] 05 RESHh
int Py_UNICODE_ISUPPER (Py_UCS4 ch)
ch7} 22 A o] whe} 1 o] 08 Wheheh o}
int Py UNICODE_ISTITLE (Py_UCS4 ch)
ch7} A5 Al o] & A1 A of] whe} 1 o] u} 0-& WU T

int Py_UNICODE_ISLINEBREAK (Py_UCS4 ch)
ch7} & vhE FAFA A of e} 1 o]y 02 whehehy

o}
int Py_UNICODE_ISDECIMAL (Py_UCS4 ch)
ch7F 10 A4 2210l x) o whel 1 o] U 02 vkskah o}

int Py_UNICODE_ISDIGIT (Py_UCS4 ch)
ch7} Y A (digit) &A1 A ol et 1 o] 02 gy o

int Py_UNICODE_ISNUMERIC (Py UCS4 ch)
ch 7} <=2} (numeric) = AF¢1 x| of] W} 1 o)} 02 wishgh o}

int Py UNICODE_ISALPHA (Py UCS4 ch)
ch7} &3l FAA A of w1 0] 02 vHEHgh T

int Py_UNICODE_ISALNUM (Py UCS4 ch)
ch7} AL FAI A o] whef 1 0] 02 vhEHgh T}

int Py UNICODE_ISPRINTABLE (Py UCS4 ch)
ch7} A4l 7hs s XA A o et 1o]u 0 v Th AT 4+ gle w2, A4 7
Ao 7 k3= ASCI 25 o] 2 (0x20) & A2 8taz, U ZE =2} o o] ] W o] 2~ 0] A] “Other” L}
“Separator” 2 A o] H Z ALY U T} (o] & o A C’Jfﬂ 7V 8 A= repr () ©] AL i &
29 ) o]~ A o] = T A] golok dt= BEXFY o F2 I A L. sys.stdout 0] sys.stderrol
7159 A4 A A#F o] glsUth)

Oh API= w2 23 2} W Shof] AR = 5y th

Py UCS4Py_UNICODE_TOLOWER (Py UCS4 ch)
AFAR ARE A chE WHEE YT

W7 3356 FA): o] Bt Dk Alo) 2 )P L AT T
Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)
e Az WEE F3}chE wHekgh o,
W 3358 A o] T ke A ol v AT
Py_UCS4 Py_UNICODE_TOTITLE (Py UCS4 ch)
A% Aol Az MR 22} chE W T,
W 3358 A o] e ke A ol vl AT
int Py_UNICODE_TODECIMAL (Py UCS4 ch)
107 Fo) A2 WD £ 2 chE NBFUTH o] Aol BAASFHE 12 BAF UL o AR E
o9l 2 WA A FE Uk
int Py_ UNICODE_TODIGIT (Py_UCS4 ch)
3 Abe] 52 MAD T2 ch S BHFUT o] o] B 12 MAF UL o] BB
SEERERER S
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double Py_UNICODE_TONUMERIC (Py_UCS4 ch)
double & %%?l EAFchE BT o] 2l 0] £/ -1, 05 WU o] AR & o9 &
LA 71 A FE YT

TS APIE A}&3lo] A EA O EE & 4 95Ut

Py_UNICODE_IS_SURROGATE (ch)
ch7} AR A o) E 9l A] Eeldtt} (0xD800 <= ch <= 0xDFFF).

Py_UNICODE_IS_HIGH_SURROGATE (ch)
ch7} A8 A2 A o] EQl A &elgt ) (0xD800 <= ch <= 0OxDBFF).

Py UNICODE_IS_LOW_SURROGATE (ch)
ch7} 31§ A ZA o] E Q1A &gy} (0xDCOO <= ch <= 0xDFFF).

Py_UNICODE_JOIN_SURROGATES (high, low)
FARACIE FAHE A estal @ Py_UCS4 gh= WU T} high 2} low= ZH2 Al 2 A| o] E 29
A3 S A ZA o] EQJ T

FUIE AAE BT /) D2 40 A 251 W oh APIE AHSSHAIAL

PyObject* PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
Return value: New reference. M| 5+ T E AAE 25 Yt maxchar-2 SAFLG of v x| & A A & of 5”_
FolEojof T Th ZAZEO 2, 127, 255, 65535, 1114111 A/ A2 A 718 717he groz 22
+ Sz
A2 Ay

aArZe xR F
B A 3.3 7}

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
Return value: New reference. =1 2 kind(7} %5 3t 32 PyUnicode KIND ()ol 23| w3
PyUnicode_1BYTE_KIND SYUTHE AMZ2L FYUIZE AAE 5 YT buffer= kind ol vz}
£} 01,2 = 40| £ size 9] 9] 9] AL Fhe] A of T Tk
B A 3.30] &7}

PyObject* PyUnicode_FromStringAndSize (const char *u, Py ssize_t size)
Return value: New reference. char H ¥ uo| Al FUZ = AA|E W5 Ut} Hlo]E= UTF-8Z Q139
ﬂoiﬂﬂgﬂﬂ—ﬂﬁ%mﬁﬂﬂﬁﬂﬁﬂﬂ—Hﬂﬂmmwwhmiﬁﬂﬂ%%%ﬁﬂ
T AsUth &, dlolE = o] 585 A s th
u7FNULLO]|H, o] 4= ¥ 7} NULLE A A E PyUnicode FromUnicode () A3 ZZ3g
o] AF8 -2 H A H o PyUnicode_New () Z WA= 9L, 3Fo] A 3.1200 A Al 74 Ut

PyObject *PyUnicode_FromString (const char *u)
Return value: New reference. UTF-8 2 Q1 7 QJH E-F 7 char ¥ uo| A FUZE AAE HFYTH

ne [

—

=

Ag st o A= P dUth o] & AHsto] O AAE

Yt

Y
= |n
o[>

<
o

PyObject* PyUnicode_FromFormat (const Char *format, ...)
Return value: New reference. C printf () -2E}Y format =AE 3} 7FH 7|49] QA= —ﬂ A, A3
Sol U ns BAAe] T75 AL EAE el Sol AL AT, WE IAL
C3olojok 3} formar ASCI Q17 P H EAF 2 2 Exo} A &3] dxd|oF gyt tf2 =9
2217} 888 Tk
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ELENIIE =4
5% n/a BEEAS
Sc int CintZ 234, 0d &3}
5d int printf ("sd") &} F=SFUct!
Su unsigned int printf ("su") 2} 5 H]
$1d long printf ("$1d") & S5 FUH!
311 long printf ("$1i") & S5 }]
$1u unsigned long printf ("slu") &} S5kt
$11d long long printf ("$11d") &} S5 H!
$111 long long printf ("s$1li") & S5 rt!
$11lu unsigned long long printf ("$11u") 2} =53]
$zd Py _ssize_t printf ("$zd") & =53 ch!
$zi Py_ssize_t printf ("szi") &} =S5 Th!
$zu size_t printf ("$zu") & S5 cH!
%1 int printf ("$i") & S5 TH!
ox int printf ("ex") SF ESEULE!
$s const char* 4-£5 CEX g
$p const void* CxoH 164 xd. 2R printf 7} 4HE3IE
831 A ge] e S 0 Al Aok Ao) B ATk
A2 A S A prints ("sp") 9 55 G
SA PyObject* ascii() & =3 43}
U PyObject* LUz = AA
SV PyObject*, const char* | U T = AA (NULL Y 5 A5 Y th 2}t 5 A uof7)
Haax d-F5 CEAbud (3 WA w7 W7 NuLL
ol AR H Y.
%S PyObject* PyObject_Str ()< &%t A3}
%R PyObject* PyObject_Repr ()< 523 23}
QAT % g T BAE ) 29 BAldo] RE A3t Bapdo] Trhe BARE 1, 27} elape
WA w2 gy
%}J—_’_: Lﬂﬂ] EUHE‘] D]'HI‘ E]—O]E7]- O]—ﬂ 1—1]' ?}]4];]— 7(-] T XU Ei ?_]-_'4}5 no "94'"%\7"9/]
79 Hlo] E $20] 11 (PyObject* ¢1A7} NULL O] ), "$A", Tiagn, nasn, naR neyyn o] 749
A d Utk (Pyobject * AAZFNULL O] of Y H).

B A 3.200 4 HAG: "es11d"
WA 33004 &

SR E PRRCE:
278 95Utk

"311um o] & 7 go) 745
76]:"011" nolllngln%z]_"oﬂ EH—O-‘[_;{] Jo] 27}3
S", "%A", "%U", "%V", "%S"’ noRm oﬂ ﬂ@_ LJI H]ﬂ- 7@?:_1_11:_

Ut
U,

Z ol A el

PyObject* PyUnicode_FromFormatV (const char *format, va_list vargs)

Return value: ~ New reference.

=
nE

LE

7 2 3]

PyUnicode_FromFormat ()% 5 <4 gth

QA2

A 2] sk

o
=

Avve A

PyObject* PyUnicode_FromEncodedObiject (PyObject *obj, const char *encoding, const char *errors)

Return value: New reference. 1 3.3 7_‘,‘ A 0bj§

bytes,bytearray 9 7]E} H}o] E

AHg3ke] t g gyt ED}NULLOl

A 2).
B E AA = TypeError 7 A AHE
ul

#Fuoh EEA= wed

A e g o g Bz
gyzE A7 s

API= o 27}
A5yt

Er

A A A} (d, u, 1d, 1i, 1u, 11d, 11i, I, zd, zi, zu, i, x) 2] 7 ¢

AA

L
==
/\ - o
‘T?}\—L— ]7:10 o]

0% Ze) 1

FUIZE AA =2 I gk
Z 01 A encoding ol Wt errors 2 2] Sk o 2] A 2] &

el ol 2 AR gL A HUT (3

=
=

Easieg

A7) 2z
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Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
SURE AA o Qo] = TlE 2 AT,

WA 3.30] F7}.

Py_ssize_tPyUnicode_CopyCharacters (PyObject *to, Py ssize_t to_start, PyObject *from,
Py_ssize_t from_start, Py_ssize_t how_many)
FRUZE AR NN T2 AAZ BAS BAGUD. o F4E B2 FE 24 MBS S5k
755 memepy () & WU o] 8 A -15 Wkt o 9 & A F U 2 A o B
AR EA 52 ukagh T,

WA 3.30] F7}.

Py_ssize_tPyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
B2 EAE S A3 YT fill_char& unicode [start:start+length] o] &4t}

fill_char©] 22 H o FAE o AU FAME ol & ol 4y Fx7F e Aok
7159 2 8 HEEE AL ol 8 A] 12 kSt al o 9] & HAAA Y T
B A 3.30] F7}.
int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
PAGo] B2 LUt 24D L Pynicode New () B3 BEGlolof Gtk FUTE £
2 EdolnR, FAES T/ AU oA s A] &FA] eFotof Tt
o] 3= unicode 7Y FUIE AR QA A A7 HAE A=A, AA 7 bAsHA =42 &
QA (Z, F2 A57H AA) B Th
WA 330 27}

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
B A EAE A5 ULt o] &= wl3 2 WA PyUnicode READ _CHAR () 2} &2 unicode 7}
FUTE A7) 31 Qe 27} W9 Mol kA el ghch
WA 3.30 =7}

PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. =2} Q1 & 2 start(3ZZ U T} oA A B2} A&l A end(A| 2] U o) 71A] st
o 39) £ALS RBGUTE &5 AP 2t A A5 A FE ok
WA 3300 7}

Py_UCS4* pyUnicode_AsUCS4 (PyObject *u, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)
copy_null©] ARHH, d FAE 2Tt EAE ug UCS4 W 7 o] HALF YT o 2] Al NULLZ
Weslal o] & A AT YUY (E35], buflenc] ul ZojRt} O SystemError). AF 35 buffer
7h wherE U,
WA 330 7}

Py_UCS4* PyUnicode_AsUCS4Copy (PyObject *u)
BAD uE pyren Malloc ()& A&k} BE A UCS 15 ol BAFEHTh o] 2 o] Alj s,
NULL©] 9k8+5] 31 MemoryError 7} A A g Y th W3 w ol 4+ 271 7t
k.
WA 3300 71

-

i)
Hy
[
Kl
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| X|El Py_UNICODE API

Deprecated since version 3.3, will be removed in version 3.12.

°] API Y5 5- PEP 393 8ol 913 51415 sl . 3ol d 3.xol 4 A1 4514 7]
A% A8 5 AT ol Al 2 A2 2 1) Aol 2] BA7L A S 5 98

PyObject* PyUnicode_FromUnicode (const Py_UNICODE *u, Py_ssize_t size)
Return value: New reference. =012 3. 7] (size) 2] Py_UNICODE ¥ ¥ yof| Al U7 = 2 .
u=NULL Y 5 glow, o] = W-&o] FE= A ehsyth 83 H o|HE A9+ 22 AHEAF

A Gk W3 7F A AA ol HAE YT

W 5 7k NuLL o] o, Whek he B4 A Y 4 Ytk gebA, AR FUDE AR S e
7} NULL ¢ uf vk 3-8 Ut

¥ ¥ 7} NULL©| ¥, PyUnicode KIND ()&} Z& AN A a2 & AFE5H7] Aoj Ex1E &) A
QAW PyUnicode READY () & 3238l of It}

Deprecated since version 3.3, will be removed in version 3.12: ©o] A 2~€Y 4 FZ = API
o dB AUttt PyUnicode FromKindAndData (), PyUnicode_FromWideChar () E+
PyUnicode New ()8 AHE-to] uho] el o A 3141 Al S

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)
frUz= AA ] WR py_unicopE WH ol thgk ¢7] A& £
lﬂ]—ﬁ-b‘]—],] D}— o].Z] }\],_9_6‘1— 2 0-1 o A ;(]]4 Py_UNICODE* Lﬁ% =13
g 3T IQEZ X E%\/]t} A3 Py UNICODE ARG o= WA=
915, ol = o 2-39] C Tl A AL8 ul £ b0l Aol 521 5141

Deprecated since version 3.3, will be removed in version 3.12: ] 28t FUF = APIS] dF YUt}
PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () & &A%
) APIE AHg-3te] mho] e o] Al 314 A 2.

M m

| o,

vl

o m{ﬂl

I,

o

ZH GG
o [ = N
=

=2

v

l

=z

c

&=

£

I

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. 5917 size®] Py_UNICODE ¥ ¥ o] &= 2= 107 A5 10
whe} ASCII 5224 0-9 2 ThA| kel fU 2= AA & w5 U th o) 7h dshel nurL S W

Deprecated since version 3.3, will be removed in version 3.11: ¢] A ~€}d Py UNICODE API2]
Ut}; Py UNICODE_TODECIMAL () 2 AF&3Fo] mlo] 1 o] A A A L

1 grol
g,

129

=

(e, n:S‘_’, [‘N

Py_UNICODE* PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)
PyUnicode_AsUnicode ()&} ¥W]$=38} A%, Py UNICODE () HH G do|(F7td =8 A1) E sizeol
A7) = FUth A3} py_UNICODE* FAE Ol = WAE d IE 2JAEVF 23E 5 9low,
e R C B A B o EA o) el el oA 5.

WA 330 27}
Deprecated since version 3.3, will be removed in version 3.12: ©] A 2~E}Y U F = API9] Y H T}

PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () T+ 5 A}SH
A APIE AHg-3Fo] mho] e o] A 314 Al 2

Py_UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
dAE 2AER B fUTE EA4de] BARS vk W2 e) 39 A A NULLE ¥
33 emoryError A2 & BANYUTH 234 go @ A2 R ¥l 5 S MATI T (3]
S| A st ¥ PyMem_Free ()& AFESHAIAI 2). A3} Py_ UNICODE* Ado=YAd Jd 7=
ANEZF2FE £ glon, ojufj = h FEY C oA AHE Bl o] 2o 4o T A A] Q.
w A 3.20] 37}
PyUnicode_AsUCS4Copy () Y AFSE A APIE AL-&5Fo] npo] 18| o] A 31 Al 2.

kel m{m ot

Py_ssize_tPyUnicode_GetSize (PyObject *unicode)
HAH Py UNTCODE A I7]|2 F= B+ 2 viagUct (A2 A o|E AL 2tk 2 33y
o).
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Deprecated since version 3.3, will be removed in version 3.12: ©] A 2Bl YT = APIS] dHJUt,
PyUnicode_GET_LENGTH () S AF-g3fo] npo] 18 o] A 3H4 A S

PyObject* PyUnicode_FromObject (PyObject *obj)
Return value: New reference. L 3H FUTE A H O AAHAE NZL AR FUZE A A o
z=

AP T b7} o] ] (2 el o) AR FUTE Ao B, FE ASE S]]

ukak gy o,

GUTE oo AH F o]9) 9] A= TypeError & WA LT

K
wY

A 2A L ALY AHG ] 2 AA NN & BAES UuY T4 Yguth

Bl A E
PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char *errors)
Return value: New reference. QF= 2 0] =9} VxWorks @] UTF-80| U T2 Z 2o A 2A L 217 H 9
E2AES UgIYIdYtt AUE = o3 A8 7= "strict" 9} "surrogateescape" (PEP 383)
Ut} T LT errors 7k NULL o] W "strict” o @] 32 7] 8 AL g T sirS 9 E A Brhe}
gAY EAE 28T 5 Q5T
Py_FileSystemDefaultEncoding(Z}o]® A2 A] 912 2 A Y QAT Q) oA A& Y8t
43 PyUnicode_DecodeFSDefaultAndSize ()& /\]—%?‘5]—@ Al L.
o] k4L mlo] A UTE-8 R =8 A gt}
o] B7]:
Py_DecodeLocale () &4
H A 330 271

WA 37004 A o] = o] A =R O] EF A9 8HAl surrogateescape ©f| 2 x4 ] 7] o #AY
EAY AFIYE AL SYtT} o] Ao, Py_DecodeLocale () ©] surrogateescape o AF2-F
R, dA ZA Y JAFF L strictol AHSH AFUTH

PyObject* PyUnicode_DecodeLocale (const char *str, const char *errors)
Return value: New reference. PyUnicode_DecodeLocaleAndSize ()2} AR 2 strlen () &
AFE3Ee] 22 d ol & A4kt
B A 3.30] 7}

PyObject* PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)
Return value: New reference. 5+ T E AR S ¢lt & o] & 9} VxWorks ol A] UTF-8 & ¢l 3 9 3} A 1},
O SdFoA A EAL JAIFoE JAFGF Yk AAH = ol A7 & "strict"$}
"surrogateescape"(PEP 383) Ut} ¢l I Tl &= errors 7} NULLO| W "strict" o8] A8 7 &
AHE U bytes A& WHEHU T unicode= W3E 4 248 2T 5 glsyoh
E2E-EPy_FileSystemDefaultEncoding(TFo]H A& A 92 2A1d ¢lz7H) o2 A3}
& PyUnicode_EncodeFSDefault ()5 ARSI A 2.
o] g vho] A UTF-8 X =5 FA g )
© B7]:
Py_EncodeLocale () &4
WA 330 F7h
WA 37004 WA: o] T4 o)A = Z o] EE A2 5T surrogateescape & & & 7)o A

Y

=4
ZAY AdIYE AR o] AHojl= Py EncodeLocale () ©] surrogateescape] AFEE ¢
T, A 2AY A7 FLE stricto] AFRH A5 TH
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ot

PSR

—_

ku
oo

9l o] 23} 7] e} &4 —“?_—X]—Cg% AFYs YIS A, Py_ FileSystemDefaultEncoding =<
IO Z AE3A1, Py_FileSyste mDefaultEncodeErrors £ o8] A 2] 712 AF&3) oF gt} (PEP
3833} PEP 529). 17} & B4 Toﬂ 3t o] 52 bytes 2 JF QS E, "os" WIS AHE St
PyUnicode_FSConverter ()& W& 42 Zﬂ%_"OH oF gy}

int PyUnicode_FSConverter (PyObject* obj, void* result)

Az FE A Fol 39 o

ParseTuple W& 7]: (A X+ os.PathlLike AEFH A2 E EF d2) str AAE

=

PyUnicode_EncodeFSDefault () & AF&5to] bytesE AT U T bytes AR = = 1)
29 EH Y YTh result= o= AR5 A 942 ufl A8l oF = PyBytesObject ¥ oF féh/] 22

WA 310 =71
#3604 WA 427 A4S delE I Th
str2 HAZP3HW ros" WBIE AL

o
PyUnicode_FSDecoder ()& W3 42 4“/‘*0]]0]:?}141‘4—

int PyUnicode_FSDecoder (PyObject* obj, void* result)

ParseTuple W3}7]: (A3 =+ os.PathLike QA H o] A5 535 7+ 4751 07 AL)pytes AAE
PyUnicode_DecodeFSDefaultAndSize ()& AFg3te] strZ tZ YUY str AR = Y=
IR S8 JUth result= T+ AHSH A 92 W) S| A3l oF Sf= PyUnicodeObject *o] of 3
ek,

B A 3.20] &7}

WA 3600 WG 427 AAE TobEgUth

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py ssize t size)

Return value: New reference. Py_FileSystemDefaultEncoding s
Py_FileSystemDefaultEncodeErrors o8] x g 7] € AF&-3to] A€ & YA th

Py_FileSystemDefaultEncoding ¢] A X ko™, 2 A 7oz Zghch

Py_FileSystemDefaultEncoding 2 Al 3 A Z2AF AFZHY Z
2ol 42 # dedth @4 2AY ATYAA FALE J2g Aol
PyUnicode_DecodeLocaleAndSize () & AFE3HH AL

o] B7]:
Py_DecodeLocale () &4

WA 3.6004 WHA: Py_FileSystemDefaultEncodeErrors o8 A& 7] & AF&-g Yt}

PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_ FileSystemDefaultEncoding 3}
Py_FileSystemDefaultEncodeErrors o & X871 & AL sl 4 £8 Ex49 L v3
EEEY

Py_FileSystemDefaultEncoding ©] AR H A ¢Fo™ ZA Y TG o7 Zulshr},

B2 dolE & Q2 PyUnicode DecodeFSDefaultAndSize () S AFE3FA A L.

A 3.601A WH7: Py_FileSystemDefaultEncodeErrors ol# A& 7] & A3t}

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)

Return value: New reference. Py_FileSystemDefaultEncodeErrors o2 # 2] 7] & AF&3}o] &
UF= AA S py_FileSystemDefaultEncoding®@ AT Q31 bytesE W&yt 43
bytes AR|olE= 9 vho] B/} £3H8 4 9ol 52 5HA

=
Py_FileSystemDefaultEncoding ¢] AAE X ¢god, 2A|d QI o g sk}

Py_FileSystemDefaultEncoding 2 A|ZA] Z AL A FHAA 2713 Y=o AT 4+
A5yt A 2AY dFgo g BXGE AdFYs| ok 3, PyUnicode EncodelLocale ()<
A ESHAA

© B7]:
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Py_EncodeLocale () &4
WA 320 F71.
WA 3.600A WA: Py_FileSystemDefaultEncodeErrors o2 8 7] & AF&3Y ).

wchar_t X|&

A Qo= S EF | HShwechar_t A Q:

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
Return value: New reference. =] 4 size®] wchar_t W ¥ woll A U Z= AHE w5yt -1& szze
2 ADaH 47t woslen AFg5Ho] Ao AA AL oF T LhebU o). A5 shE NULLS
Llsia g =

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
FU 3 A W& wchar_t 5 wol RAFUT Ao sizewchar_t £A7FEAE T} (53
dE5 27 A9E 5 QL UTh. AP uchar_t £4 b o/ S 12 wekgh o,

At wchar_t+ AL U2 $RE S5 93 obd S 8o RS 38 m2 1ol
25 uchar_tr EAE0] 92 Brh=x] ST A %44"mﬁuw =3, wchar_t*
EAGAE d EA7 EFD 5 o, o2 8| PR C G5 I AR u) B o] F

2l A Aol Fol Al

wchar_t* PyUnicode AswldeCharStrlng (PyObject *umcode Py_ssize_t *size)

RFUTE AAE ol = B2 BALE WHFU D 58 24D 34 9 242 B sie
ANULLO| S, (P4 0 F 58 £AE A D) o) S A9 8 el e A3k wehar_t
Dol d BAE EZFT 5 93, o 2 A3 O RE) C G5 G 4§D w] Bxpgo] FelA

Hol A L. size7F NULL O] Al wehar_t* A2 0] @ FAH& i?&o}tﬂ ValueError 7} 3t
Ao,

5 Al pyMem_Alloc () ol 93l @ FE W& WU} (PyMem Free () & AHE3Fo] 3 Al 814
Al Q). of| #] A, NULLE ¥F313} 11 *size= A2 = #] k5t H 28] go] A etH MemoryError
2 Ao

B A 3.20] F7}

WA 3.7 A WA size7} NULLO] 2l wchar_t* BX}go] @ X5 X383} valueErrorS WAy

AR,

TEEL

Sholde 48 918 Cx 448 g 19 AHL AFYUL olHT RHEL BT e YLES
EEEL TS B e

o3 AP19] t| 22 5 7] 2] A} encoding ¥} errors & F 3FH, W& str () XL AA AR AET}
22 o ul gl o}

encoding2 NULLZ A A3 7]E <7< UTF-8°] AFEF Uttt I A" 352 3
Y o]E ¢ FAYo| PyUnicode_ FSConverter()§ AL & oF Ut oA YHRAow WS
Py_FileSystemDefaultEncoding & AFR3UT} o] Y= Q7] AR o7 X Fojofgch dF
AR oA A EAQo) B2 LB 75 31, 0 A ~d oA A8 Aol M AH ek (h 3-8

Z g2 1 o] setlocale 2 TE&T o).

ol 2] A gl = errors 2 A =], Z9 o thal G2l A 7] 2 A2 E AR TS Rt =NULLE A E %
A5yt 2E Y Zdof o3k 7] & o 8] A 8= “strict” YU T (ValueError 7} WHAY U T}).

The codecs all use a similar interface. Only deviations from the following generic ones are documented for simplicity.
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ol
=

e

3

JE

Au)
o

< 4 29 APIY Ytk

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *errors)
Return value: New reference. Q179 H AL 59] size v}o]EE t]Z Y3l FUZE AAE TF YT
encoding 3} errors+= str () W& SF49] ZH2 o] 9] w7 et 22 ouigdyth A 7d.e
ot el A 2] A Shed 515 ch, A o191 WS NOLL E W] o

PyObject* PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *er-
rors)
Return value: New reference FUZE AAE ATt AHE 3o % bytes A A = qH&3Hy o}
encoding I} errors+= U T E encode () WA EQ ZHE o]E9] uj/f Wl e ou gyt A
8% 612 oo M 319 A 222 & AHEFo] 23 H Utk 2elol A ol 9] 7} B S E LS
WEF

PyObject* PyUnicode_Encode (const Py UNICODE *s, Py_ssize_t size, const char *encoding, const
char *errors)
Return value: New reference. 01 A size®| Py_UNICODE W ¥ s& QAT 3} 1}lo] A bytes AA| S
vk T}, encoding 3} errors= U T E encode () W /\1__,] 7+ o) 2 o] w7 W) 7L o u)
AOIT). A58 2SS 5108 30 e A o] AL B10] 5o e A of91 7} A
NULL-S W3t}

Deprecated since version 3.3, will be removed in version 3.11: o] A 2~ €} Py UNICODE AP19] & K<)
Urth;, PyUnicode_AsEncodedString () & AFR3S}o] mlo] 1d o] A A A 2.

UTF-8 24

t}2-& UTF-8 9 APIY U th:

PyObject* PyUnicode_DecodeUTF8 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8 2 Q1 Y H £ XY 59 size | EE UJZ H3lo] FUZE A A
U th ZE o A of 9] 7} g Bk NULL S WEEHRH T

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize t size, const char *errors,

Py_ssize_t *consumed)
Return value: New reference. consumed?} NULL ©]| @, PyUnicode_DecodeUTF8 () A3 5 &gt}

consumed 7} NULL o] ofU ™, 3] & 94 31 UTF- g HEo]| E Al 2= ol H 2 A 25 A 15’514 t}. o]
H 3t ulol E= YA Y H A 9 oro U% U 7 E Hlo] E 4= consumed o A 7 Y th

PyObject* PyUnicode_AsUTF8String (PyObject *unicode)
Return value: New reference. UTF-8 & AF-8-31o] U I = AA S 17 G st 73.»]—~ 1}o] A bytes 2 A
2 9 Th ol 2] A 2l “strict” YU th ZE o A o 2] 7} A SHH NULL S RESHY )

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
FUIZE AA 2] UTF-8 1l q]ﬂ ZOEE }i‘r‘d}_]_, AFYHE FTFHY A7) E (HIoE Y E)
sizeol AUt} size A A= NULL Y = 5 UTH o] B 327 7F A 745 A 95Ut vk # 5
o e W SE EOIE S} Aol BAGe], B4 %7 3 vhol £ 7 78 Ut} (sizeo] 25 A
FsUTh.
o 2] 7} A 5, NULL o] o 9] A1 7 B WHERE T size 7} A 2 A er4 U o).

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.

B A 3.30]] &7}
WA 3704 WA 92 oA char * 7} ok 2t const char * JuUth

const char* PyUnicode_AsUTF8 (PyObject *unicode)
PyUnicode_ AsUTF8AndSize ()2} ZEAwh, 27| E * &3} A &5 t).

B A 3.30] &7}

i
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WA 3704 WA 92 oA char *7} o}y 2f const char *JuUth

PyObject* PyUnicode_EncodeUTF 8 (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8-& AL-§-3}0] £0] X size®] Py UNICODE W ¥ s& A7 3}a1 1}0]
# bytes A A& Wkt F o A o 9] 7} A S NULLS B gy o}

Deprecated since version 3.3, will be removed in version 3.11: ©]d €} Py UNICODE
API19] d X JUt}; PyUnicode AsUTF8String(), PyUnicode AsUTF8AndSize () W
PyUnicode AsEncodedString () & AF&3}o] ulo]l1d o] A AL

UTF-32 3l

<2 UTF-32 29 APIY Yt}

PyObject* PyUnicode_DecodeUTF32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-32 2 QA F QJH B ¥ B A size v} EE T Z Y3} 31T 74
= AAE 2T errors(NULL ] oY W)= ol 8] A 2] & o Tt} 7] = 3h2 “strict” Y U T}

byteorder 7} NULL ©] o}U®, Ty Bl = 2] A H H}o) E A & AFR81o) TS A 23t}

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

*byteorder”7}00]11, Y& to]E 9 A& 4H]—0]E7]— Hlo]E =4 T A (BOM) o] ¥, t] 7 7} 9]
dpo] E ¢ A 2 A 2HE 1 BOML A% fUTE Eardol BALE A U th *byteorder 7} -1
ojLb 10| W, BE Ho| E 4 EAZF 2 o] BAF UL

AT B #hyteorder= ) E o] E] 2] To| A A vlolE =2 AAE U
byteorder 7f NULL O] ¥, I &2 | o] E] B <=4 B = 2 A 23 T,
T o A o 9] 7} @A 5 NULL S WFEe Y o

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py ssize_t size, const char *errors,
int *byteorder, Py_ssize_t *consumed)

Return value: New reference. consumed7} NULL ©| ¥, PyUnicode_ DecodeUTF32 () AE =2z}
consumed 7} NULL ©] o} ™, PyUnicode_ DecodeUTFBZStateful ()< $6§ £ 24 UTF-32 H}o]
E AT (GH 4% thro] ol A7) gk whel E )8 o el = A )5 gtk ol e g ulol B
Uids A gon fIGH HpolE £+ consumed°ﬂ A2g Yyt

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. U] ©] E] B B} 0| E <= A4 & UTF-32 Q1 Z & AF-8-3}o] 1}o] W Hio]E B}
oS ws3h o} %x}oﬂ 2 24 BOM ut3 & Al &gy ok of 8] A 2l “strict” YU Th T o A
o] 9] 7} WA 3FH NULL-S wheghu o)

PyObject* PyUnicode_EncodeUTF32 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int by-

teorder)
Return value: New reference. s Q= U ZE to]E] 2] UTF-322 AFZHEH FS £85t+= golH
bytes 214 & WU TH 2 012 o [ a0l we} 7159 w}.
byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder 7} 0 0| |, &8 £ A E 2 4 1Y 2= BOM v} =2 (U+FEFF) & A2t T8 F 2=
oA, BOM 1} 217} eFol] 37} 2] Qs UiTh.
7

A o
Py_UNICODE_WIDEZ} ALY H X o AEAolE Ho] dY F= ZAER S F YT}
T oA of 2] 7} g 81 NULL-S RHHEH U T}

Deprecated since version 3.3, will be removed in version 3.11: ©] A 2~E}Y Py UNICODE APIA gdr
AUt} PyUnicode AsUTF32String () ©]Y PyUnicode_AsEncodedString() < /\]-3—'6]-01
} |28 o] A sH Al &

o
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UTF-16 3

<2 UTF-16 9 APIY YT}

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py_ssize t size, const char *errors, int *byteorder)

Return value: New reference. UTF-162. 2 A7 P H W3 EXFof| A size v} EE T Z Q311 s
FUIE AAE YT errors(NULL O] oFU W)= of| 8] A8 E& Y FYth 7] 2 ZE-2 “strict”
S ARE=

byteorder 7} NULL o] o}U H, T Bl = 2] A H H}o]| E A & AFR 1) T A Y-S A 23t}

a

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: big endian

*byteorder7F00]1, Y& do|E 2] 22 28}o]E 7} HFo|E <=4 EA](BOM) °] ¥, t] ZH = o]
dhol £ 24 2 A2 31 BOMS A%} §U 5 £a4Qo] BAE A @b th *byteorder 7} -1
o} 1o BE uolE &4 EA7FEH o] BAE YT (\ufeff b \ufffe #2171 HyTh.

After completion, *byteorder is set to the current byte order at the end of input data.
byteorder 7} NULLo| ', T H-2 W] o] €] H &4 R =2 A| &3 Th
Feloj A of 2] 7} 24y 3h W NULL-S REeH T

PyObject* PyUnicode_DecodeUTF1l6Stateful (const char *s, Py ssize_t size, const char *errors,

int *byteorder, Py_ssize_t *consumed)
Return value: New reference. consumed7} NULL ©| ¥, PyUni code_DecodeUTFl 6() 7'<1 3 Z=Zsh o}
consumed 7} NULL ©] 0}‘4 W, PyUnicode DecodeUTFl6Stateful () < &3 24 UTF-16 v}
OJE A AL (7Y E HIoE U B2 A ZA 0 E ) & o8& A 34 k5 Ut o] 23 o]
EEHIYHA °}° ™ U3 Y Hlo] E £ consumed ol A7 Ytk

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)

Return value: New reference. V| ©] E] B B} o] E <=4 & UTF-16 Q1 7 & AF-8-3}o] 3}o] W Hio] E B}
Qg MBI EAFLS P4 BOM vp e Ao o 2 A 2 Ssict At e of 4
of| 9] 7} ¥k 3} NULL & Wt}

PyObject* PyUnicode_EncodeUTF16 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int by-

teorder)
Return value: New reference. sol| 9= -5 7 E t o] 8] 2] UTF-16 Q17 Q39 3HS Z 3= 1}o] A bytes
AAE HEFUTE E82 oS vhol E A o et 7| S5 Yt

byteorder == -1: little endian

byteorder == 0: native byte order (writes a BOM mark)

byteorder == 1 big endian

byteorder 7} 0 o| |, £ £ A E 2 4 YT = BOM vt (U+FEFF) & A1 23Ut T8 F 2=

o A, BOM 127} Sbel] 7] 2] 941 o,

Py_UNICODE_WIDEZ} Z =W, @Y Py UNICODE Fro] AZAo]E Aoz T A|E
RBolw A ¢ko W, 7t py UNTCODE FES UCS-2 BA}2 3 A1 Y th

Felof Al of 2] 7} Ay 3h W NULL-S RESF T

Deprecated since version 3.3, will be removed in version 3.11: ©] A ~E}Y Py UNICODE API9] 45

AUt PyUnicode AsUTF16String () ©]W PyUnicode_AsEncodedString () < AF-&35}o]
vhol 28 o] A SHAIA €

+
30,
fy
A
v

104

Chapter 8. & A A S




The Python/C API, £A| B{Z 3.9.23

UTF-7 3

<2 UTF-7 29 APIY Yt}

PyObject* PyUnicode_DecodeUTF7 (const char *s, P) ssize_t size, const char *errors)
Return value: New reference. UTF-T2 QA HJH E AL 59 size | EE T Z Q3] FUZE AA S
U Th ZEof| A o 9] 7} d Y s NULL2 WEehety T

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py ssize t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed?} NULL ©]| W, PyUnicode_DecodeUTF7 () X3 FZ-gt}.
consumed 7} NULL ©] o}, 38 B 74 3+ UTF-7 base-64 A1 A2 ol 2] 2 2] 2] #] o5 14 t}. o] 2 gt
ulo] B+ T3 A 9o v T 398 uhe] = 4 consumedo) 449 Uk,

PyObject* PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py_ssize t size, int base64SetO,
int base64 WhiteSpace, const char *errors)
Return value: New reference. UTF-72 A-&351o] o] X 7|9 Py UNICODE H & QA Z J 3} 1}o]
2 bytes A2 & WrehE ok I oA o 9] 7} ey shw NULL-S R o)

base64SetO 7} 0 0] o}, “Set O” (T}2 EHSE 9 n| 7} gl 5 A) = base-64 2 A F L H YT
base64 WhiteSpace 7} 0 ©] 0}\4“‘1 FZW L base-64% AT Y H 1/]1’/} gfo] A “utf-7” Zd 9] 7
o7 AAE YT

Deprecated since version 3.3, will be removed in version 3.11: o] A A€} Py UNICODE API19] & K. <]
Ut} PyUnicode_AsEncodedString () & AF&3}e] nlo] 1d o] A 34 Al L.

&L “f Y FE o] A A o] i (Unicode Escape)” 79 API Y t}:

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. -+ T E o] 2~A| o] = A IF P H B 59 size v} EE ] W51 {4
2= AAE BE Uk THolA o 974 S NULL S WS ok

PyObject* PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. S+ T E o] AFA| o] ZE ALR3lo] FUIZE AAES QI3 PG 23}
bytes A 2 WFE3FU T} ofl 2] A 8= “strict” ‘4 o} Fd o 4] o 9] 7} kg 6}“‘ NULLS WH3H
I,

PyObject* PyUnicode_EncodeUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)

Return value: New reference. F+U T E o] A o] Z & AL-§-3}o] 0] F size] Py UNICODE W 3 &
01 7 J 3}l bytes A A S WUty Z 9 of| A o &) 7} A A NULL S WU o).

Deprecated since version 3.3, will be removed in version 3.11: o] 2~€EtY Py UNTCODE API2] £ <]
Utl; PyUnicode_AsUnicodeEscapeString () = AF&SFo] nfo]1g o] A 3 Al &

=
=

S}
H

Al FLIZE o|AFHO|= B E)

2L “A A F U FE o] A A o] Z (Raw Unicode Escape)” & API ¢ Ut}

PyObject* PyUnicode_DecodeRawUnicodeEscape (constchar *s, Py_ssize_f size, const char *errors)
Return value: New reference. YA FUIZE o]2aA|o]Z A FHYH FAY 59 size o] EE U] T Y 5}
FUIZE=E AAE WU th ZE A o9 7 FA S NULLS WHEHE Y o)

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. QA FUIE oA o2& AFESte] FUFE AAE AF L3
A5 bytes A & wkHgtu et ol 2] A 2] x “stict” JUTh ZE A o &) 7} LAY B NULL S
skakgh o

PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. QA U T E o| 2 HA| o] T & ALE-3}o] 0] A size®] Py UNICODE W3 &
01 I 9 3} bytes 21 A & WEEHsHU Tl Fd o A o &) 7} A1 3 NULL S wHSHg o}
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Deprecated since version 3.3, will be removed in version 3.11: o] ~ELY Py UNTCODE API2] £ <]
Ut} PyUnicode_AsRawUnicodeEscapeString() o]} PyUnicode_AsEncodedString ()
& AFg3ke] vl e o] 4 BHAIA 2

Latin-1 2 &l

52 Latin-1 29 API] Y t}: Latin-12 X2 256 7112] FUIZE A 5o dlFsty Q13 Fof Zd of A
oS 5 48T,
PyObject* PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1 Q1 7 H 214 59] size H}o] EE T T W Sto] U T = AAE
wH5 Ut o)A o 2] 7} A SHE NULLE W T

PyObject* PyUnicode_AsLatinlString (PyObject *unicode)
Return value: New reference. Latin-1S AF&3to] FUIZ = A S AFZ Y3t 2 J/}E }o] A bytes 2
A 2 2y T ol 2] A gl “strict” YU th ZE oA o £] 7} g }‘11 NULL-S Rt}

PyObject* PyUnicode_EncodeLatinl (const Py _UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-12 A& 5Fo] 0] X size2] Py UNICODE W] ¥ & Q1T Y3} o] A
bytes 717 & WS T 38 o] 4] o] 9] 7} A h W NULL S WHEHhL o,

Deprecated since version 3.3, will be removed in version 3.11: o] A ~€}Y Py UNICODE APIS] Y45 <]
Ut}; PyUnicode AsLatinlString() ©]W PyUnicode AsEncodedString() < AF&3}¢]
upo] 18 o] A 4 Al L

ASCIl ZH|

=< ASCII Z 9 APIY Yt 7H| E ASCIL Hl | B & 5| & F Ut} th& BE ZEE o2& I

PyObject* PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCII Q1 F W H F 219 59] size H} o] EE T Z Y 3lo] fFUTE AAE
RS Utk S0 A] o €] 74 b sk NULL-S wrek gL ok

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCIIS Al-&5to] U IZ= AR E QA7 %1‘3]-5_7 a3
LL

= wgeh o o2 A2l “stricr” Utk ZE oA o 9] 7} Al s

PyObject* PyUnicode_EncodeASCII (const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCIIS AF&-3Fo] 320 2 size®] Py UNICODE B ¥ & QT W 3tal aho] A
bytes 471 & Wk Th, 2o A ol 2] 7} 2yl NULLS kg T,

Deprecated since version 3.3, will be removed in version 3.11: o] A €}l Py UNICODE API9] &K
Yt PyUnicode AsASCIIString () ©]|W PyUnicode_AsEncodedString () < AF-&3}o]
ulo] 1 o] A BHA Al L

0

=AY 3|

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.

DY FEEPTIRICE

PyObject* PyUnicode_DecodeCharmap (const char *data, Py _ssize_t size, PyObject *mapping, const

char *errors)
Return value: New reference. 51 X mapping AA & AH&31o] A7 P H BXYE 59 size Ho|EE U Z

Jate] fUTE ARE vETh 290l A o] 9] 7 24 5w NULL-S wHEkg o)
mapping ° NULL ©] ¥, Latin-1 €] 75 o] 25tk 187 2O W mapping & Hho] £ A% (04
255 Afol ] B4) E FUTLE BAL, A (FULE A4 o 4T UTh E None o 2 v @3 of
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sttt m] = ] 92 d o] B Hlo] E (None, OxFFFE & '\ufffe'Z 135 = Z ¥l ol e},
LookupErrorE fr¥shs 2) 2 Ao H A e g og Z%E]EM o & A Y Th

PyObject* PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
Return value: New reference. 591 2 mapping A A & A-&3}o] FUIE AAE A7 Y3}l 23S bytes
AR 2 9rhgh Tt ol 2] A 2l “strict” YU th T dl ol A] o £] 7} Y A NULL% Lla=acig®

mapping BA = FUIZE A5 4 TE bytes A A, 00 A 255 AFo] o] 4> EE+= None & 2 1fj 33 & of
Yt Noneo i35 = 2R T oy 2t v P = A 2 F A A4 (LookupError g %3t 4)

A H A k2 v o= A 2H o] o 7AYo

PyObject* PyUnicode_EncodeCharmap (const Py UNICODE *s, Py ssize_t size, PyObject *mapping,
const char *errors)
Return value: New reference. <=1 %] mapping 2 A| & A& 3F0] 0] A size®] Py UNICODE W HE AT
Yok 1 AHE bytes 27| 2 WS T S0 A o) 9] 7 Y S NULLS WHERE U T

Deprecated since version 3.3, will be removed in version 3.11: ©| A ~€}d Py UNICODE APIS] 4H <
Ut} PyUnicode_AsCharmapString () ©]W PyUnicode AsEncodedString () = A&
whol 22l o] A 341 Al 2

U= ZY APIE FUIZEE FUIEE mfsg e HollA S23dun
PyObject* PyUnicode_Translate (PyObject *str, PyObjecl *table, const char *errors)

Return value: New reference. &2} 1] H| o] B Z &3lo] EXIS Wststy A7 FUFZE A
HESehU o gl of| A o 2] 7} RAY 3F T NULL & 9 o)

g HolEL FUZE A A4S FUIZE AF U None(E A7 AHAIH =5 o o
o % of ] .

W o] e getiten () AEslols @ AFHE Btk Sy AL T AE
Yt wisd e 7] ok —"X]’/“]—r(LookupError‘é Lulst=e )= A g A ¢ It E B 141;].

errors= T A1 2] Ak el o ul Tk )% ol 2] el e AL GEh i nuLL Y 4 9%
e},

PyObject* PyUnicode_TranslateCharmap (const Py _UNICODE *s, Py ssize_t size, PyObject *map-
ping, const char *errors)
Return value: New reference. <A} mapping ] ] &2 21 8510 F 0| A size®] Py UNICODE ¥ 3 & WH3EH
33 23} FUDE AAE VBFUC T o)A o2 7 S NULLES BBF o

Deprecated since version 3.3, will be removed in version 3.11: ©] A ~€} Py UNICODE APIS] 4H <
Ut} PyUnicode_Translate ()W LRF5H 7|0F APIE AHE-3lo] ulo] 18 o] st Al 2

%1

et

SI=9 8 MBCS 2

Th&-2 MBCS 9 API U Th @A) 9% 9o A2k A8 3 4 9.2 8] Win32 MBCS W37 & A1-§- 3}
¥$e 79 g th. MBCS(E & DBCS) &= w4 37} oheh ol s Sehddol folshal Al 2. o
e e R X ECEE EEERC)

PyObject* PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS QA1 7 Y H XL 59 size H}o]EE Y I Y3l FUZE AA S
s U Tk ZEl A o 2] 7} Ay sh i NULL & wbeb gy o

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed?} NULL ©] @, PyUnicode_DecodeMBCS () A8 5 &gt}
consumed 7} NULL ©] o}U W, PyUnicode_DecodeMBCSStateful () & 23] A3 (lead) B}o|EE
HEZ QG tA il v 2 QG H uho] E 7} consumed ol A 7H Utk

PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCS & AF&-31o] f- U I = AA S QA7 Qs @J}% 1} o] A bytes 2 A
2 gy ok o ¢ A 2] = “strict” YU T Z o A o] &] 7} A3 6 H NULL = HESHE U o}

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. A H T = H o] A& AL&3l] FUZE AAE A7 Y3} 5ho| A
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of A ol &) 7} 8 & NULL = WHHHU o) cP_ACP T E o] A&

bytes 24 7] & whekah ok, Tg)
Azt

AH&-3Fe] MBCS Q17 H &
WA 3.30] F7}.

PyObject* PyUnicode_EncodeMBCS (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS & A}-2-3}o] 0] Xl size®] Py UNICODE W ¥ & QA Y35t spo] A
bytes 21 A & REEHeU ) Zd o] A of 9] 7} A 5HH NULLZ REEHS Y th

Deprecated since version 3.3, will be removed in version 4.0: ©] & 2~ElY Py UNICODE
APIS] X Ut}; PyUnicode AsMBCSString (), PyUnicode EncodeCodePage () E+
PyUnicode_AsEncodedString () & AF-&3}o] ulo]l1d o] A AL

HMESRL &R

HMERL SR &4

2 2| <} —E{f}"é% (drgollA £ eleta stASFUTh A2 g 5+ JloH
ﬂlﬂﬂ‘:‘“@ﬁ}td B ENULLo|U -1-& uksk3h ).

PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. T+ A& o]o] B o] 3ty |22 FUFE EXE S Al

of
L

et

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
Return value: New reference. ZAE S £&3lo] FUTZE EX Y g|l2EE AlF Yt} sepo] NULL
oY, B 3wl BE FatdoA o] +¥FHUTE 23 A ¢keH, —Zroix EAN A B ol
QoYU T 2 o) maxspli -8F0] A LT 240l 7, Al sro] AAE A euieh TRAE A}
2l aEo] 2309 7] ghervh.

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 O, the line break characters are not included in the resulting
strings.

PyObject* PyUnicode_Join (PyObject *separator, PyObject *seq)
Return value: New reference. 0] % separatorS AH-435to] X149 A28 AdZdsty 23 FUFI=
BRI L g,

Py_ssize_tPyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py _ssize_t end,
int direction)
substro] ol 8] LA (direction == -1 HJFA X & 43§ ?}% o u] 5} 2, direction ==
Hul A A S JujFYUth strstart:end] & A8t 1S W&yt 222 ¢od o
MRS R i e

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direc-
tion)

ZF ] A direction& A3 (direction == 1-& AWsF AL 9| v s}l direction == -1-& 99}k

MG oJujgU T} strstart:end] oAl substre] A 2] & vrgshy o) HkE 7k

dA9 AEAgUth -1 g2 A8t FEo] glas UEH L, 2+ 87 233

9459 e2 btk

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direc-
tion)

=0y A direction-Z N-& 3o (direction == 12 %}k

S 9ugyth strstart:end] WA EAFchd = °

“ﬂﬂﬂﬂ*mu4—1ﬂ°mﬂ}%%%ﬂa%%qﬂwﬂ-szaﬂ%@ﬂz

445 922 e

tlo rlo

riet

108 Chapter 8. 14t ZUA| HIS



The Python/C API, £A| B{Z 3.9.23

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_. ssize t start, Py_ssize_t end)
str[start:end] oA substro] A XA %Al 543t A4+ W) Ayt HAYSE -1S
Llaaiabiag

PyObject* PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)
Return value: New reference. strol| A] substr2] 2t maxcount 572 replstr 2 v} 1 A3 U I = A A
S W& th maxcount== -1 B E 5FS A TS 4 U]ﬁ‘% t}.

int PyUnicode_Compare (PyObject *left, PyObject *right)
T2 g S vk 7—|‘7—.‘ 2, 2, Foll el -1, 0, 12 WY o
o] e A Al 12 vtEetR R, ol Y& &6H7] fl3 pyErr Occurred ()& T&of oF &
k.

int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
FTURE AA| uni string@} V] a8kl 242F 2b5, 25, Foll sl -1, 0, 1S/}
AT FAGY ATe A0] 71 FA W, ¥ ASCH EA7 EFH W FoE o
ISO-8859-1 & &f| A gh ]t}
o] T ol E HAA A s TH

PyObject* PyUnicode RichCompare (PyObject *left, P) Object *right, int op)
Return value: New reference. 5 U T E A9 53} v 1 (rich comparison) 3} 11 TF2 & 3}t
shekgh o

o o 9] 7} Y5 NULL

e AFAQ H|A =Py _TrueY Py _False

i

e F 2L L+ YO Py NotImplemented
op°ll 753 k2 Py_GT,Py_GE,Py_EQ,Py_NE,Py_LT ¥ Py _LEYUYTh

PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. formatZ} argsol| A A B2+ AR & 3t} o] AL format % args
S} AR T}

int PyUnicode_Contains (PyObject *container, PyObject *element)
element 7} container©l| &= o] Q=2 Folslal 1o wet FolL} ARS H %?&14 t}.

clement’= Y 2.4 §UTE BAL R 74 Was]oF FUTh ol 67} 9o -1 0] wag o).

void PyUnicode_InternInPlace (PyObject **string)
A2} #string& Al AL ol A A E (intern) T Tth QA= Tho] %
W49 A ook sttt #smringd 2 7] & 9" A1y o)
(11 BAQ AR FE A58 FLN DI A ¥ EA9 AN e 528 AAN AU,
YA Fo W Hspring ZE FAL U™ FUTH(FE 9#3 S7HARYTH. (B9 Z=x 3l
W2 o]op7| 7L AR, o] S Fx Sl THOITA AL L T F Holl 27T ol
TEFAAE 27U

PyObject* PyUnicode_InternFromString (const char *v)
Return value: New reference. PyUnicode FromString ()3 PyUnicode_InternInPlace ()%
28, ¥l (intern) B A G UIE BAD AR 22 g2 743 ol Aol AR F 224D AR of h e
A (“2587) F2E HIFUh
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8.3.4 5E 4A|

PyTupleObject
o Pyobjects] AH e stol il FE A E vhehd Uk,
PyTypeObject PyTuple_Type
o] PyTypeObject JIAEHAE
et
int PyTuple_Check (PyObject *p)
PARE A A B2 Fol AH Fo) AAEAY FE BeAFUT o] D45 T4 AT,
int PyTuple_CheckExact (PyObject *p)
p7t E AR OIA T, 52 Bo AB B dadak ohd #E BEUT o B4k A
E e Atlc
PyObject* PyTuple_New (Py_ssize_t len)
Return value: New reference. 2L 7] len Q1 5= AR}, Ao A] NULLS ¥FSHsHU o}

=2 32 Jehuth gol A A9 tupled} 22 AX Y

)
o
%

PyObject* PyTuple_Pack (Py_ssize_tn, ...)
Return value: New reference. 37] n 2 M 5= AA Y, A3 A NULLE 933Ut 52 3
gtolH AAE 7Hel 7l 5 n WS C JAARE 27|3H YTt PyTuple_Pack(2, a, b)
Py_Buildvalue (" (00)", a, b) & F5gUch

rlr rlo

Py_ssize_t PyTuple_Size (PyObject *p)
T AA 0l e £AE S WolA, sl 7TE

17

o

271E Wy

Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
FEpo 2715 w&3Uth o] 27]1ENULLY| ofU X FEL e Aok FUt); o8] AAE £ 3
= A sy h

PyObject* PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7} 7] = H5Z 9] pos Y X o] = AAE ¥t3+3 Tl pos7t
HAE o]}, NULLS vH8k6} 1l IndexError oS A A sk}

PyObject* PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PyTuple GetItem ()2} B]S2SFR 2 QA RE E21351#] &5}

PyObject* PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. p7} 718 71 = &9 lowS} high A}o] 2] &Elo] A5 uk3
NULL-S wFEshuch o] 22 golW 23 A pl[low:high] & 584t} &
EREEE R

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *o)
p7k 718171 T pos Al 27 ool TR 2 S ALY ST 310 0.2 AT por7)
WS Bl U d, -1 WE8elal IndexError o 9] & A8 3 th

o &= 001]1‘415&% £ “FAL dFS e AXNA FEel olv] e FHol T

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *o)
pPyTuple_SetItem () BIRSHAIRE, o8] HAbE okA] ¢fom 2L FES A2 vl * 2+ AR

oF gk

Z3: ol mlIEE oo U FZRE “E X317, PyTuple SetItem ()2} B8, AA 52 35
o 2T W24 It pos ) A4 FES BE B rw U,

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

2 2718 2ot ol 482 G T newsizets §2) M2 Dol 7L A Th F 2L 2o
eha o A X B2, A ol tha) 27} Shibu 92 mhuk A3 of guch. R & o] IE 9| ThE Hio|
olu] FAAOH o] A AHE A TAA 0. FEL T4 BAA AR AU EolFUL o AL 27
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8.3.5 &AM A|RA A

FZ A A B (struct sequence) A A= namedtuple () AA <

Bo ANAT S 9 AAAYU, P2A ADAE BE

Fuch

PyTypeObject* PyStructSequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. ©}&] ol 4 ™ ¥ desc] H| o] E| 2 /\H 2L A AA
3o A" AE PyStructSequence New () 2 s = 5T}

Cs7 E
W, WA EH xA AE

[>
odtl
o
rEi
i
°
vl
i
A

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
descZ FZ2A AJA2 & types AR oA 2785t

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
PyStructSequence_InitType?} ZA 9 AF5H 02, A9istd -1& w3k},

B A 3.40] =7}

PyStructSequence_Desc
e FERA A EL Fof ve AEE 23tk

== cd o|0o|

name const char * FZAAIEA O] o]l &

doc const char * AT Wl e = 2= o o5 A ] A
% NULL

fields PyStructSequence_Fiel 22 39 & o]& L 7[ZI NULLE U= 8l g

* of o 3t & ]Ei

n_in_sequenicént ol SeA B 5 & dE & (FEE AHH

s

PyStructSequence_Field

TEA AFLG BES ek FRAADLE {FE w2 BE A=t
PyObject* L& HEHJD]- PyStructSequence Desc? fields Hl€ 9] AUl A= XA A
A2 ojd 2 7} Ve =AE 28U
g [cg [
=
namée const dr o ooy ol 58+ Eu9 HE5Z T HHNULL, o] 5o gle ZEH &
char * | F8 9 PyStructSequence_UnnamedField® A3t
doc| const de =~ E o} AEkFslE W NULL
char *

const char * const PyStruct Sequence_UnnamedField
g gt AHE dAT 93 BE o2 54 7.

WA 3.9 4 MA: Po] char *olA A A5
PyObject* PyStructSequence_New (PyTypeObject *type)

Return value: New reference. PyStructSequence_NewType () 22 THE typed] A2EHAE U5

U},
PyObject* PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7}2] 71 = £ Z A Al A 29 $1 4] posol] Y= A& 85U

M9 AAE SR A g ek
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PyObject* PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PySt ruct Sequence_GetItem ()3 SS53 |2 2.

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
L,"-Z;‘(ﬂ /\] :';l_] N p_4 o] TH] A posoﬂ OT A ;TJ cE %}1\- = /H =] ‘6‘1—1/] r;]. PyTuple_SET _ITEM() _‘,1]_ u]_;‘d.ﬂ_
Az, ol A M2E ?liEV\ = Zﬂgﬂ““\}ﬁ?ﬂok drh

FaL: ol g ool T

jubal

12 g g A

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem () ZS53 A=,

Nt

Fa: o g od U Fx

A

sl
]

8.3.6 Z|AE ZHA|

PyListObject
o] pyObject] A H &L spold g|AE A S veEd U th
PyTypeObject PyList_Type
o PyTypeobject 2B AL kol Al gl AE §L eI L) o] AL shol W Al 52) 1ist 9} 22
A4 AUt
int PyList_Check (PyObject *p)
prhEl2E A 2 AE o) AR Y Aasaw B ks o] Fa 34 A BT
int PyList_CheckExact (PyObject *p)
p7HE2E AR oA 2] 2E Yo Al H FJo JIAH AT obU ™ g vEaA Yt o] e A
Qg
PyObject* PyList_New (Py_ssize_t len)
Return value: New reference. /3-8-3FH Z 0] len Q1 A E]|2E &, A9 31H NULLS 9F3Hshu T},

Zar: leno] 0X o =, Wisky 2|AE Ao FE2 NULLE AAFH UL o}
PyList_SetTtem ()% A AR =2 AAst7] Aol PySequence_SetItem )
TS AFSSHA Y Tt = AAE =T F YT

-~

Py _ssize_tPyList_Size (PyObject *list)
listo) X 2]~ A 2] Ao 2 Makghh o] gl A AR o] B Len (list) & S5

Py_ssize_ tPyList_GET_SIZE (PyObject *list)
oA AAFle pyList_size ()9 MaZ 4.

PyObject* PyList_GetItem (PyObject *list, Py_ssize_t index)
Return value: Borrowed reference. list7} 7}2] 7] = Bl 2 E ol A index 9] x| 2] A A S ¥13stU T} § X
%7F obu] o] of Tk 2122 2] Zol AR EIS] Qe S AUTI A S ch. indens} WA &
1/}159_ (<0 == >=len(list)), NULLS ¥85} 1 IndexError o9& A A sk}
PyObject* PyList_GET_ITEM (PyObject *list, Py_ssize_t i)
Return value: Borrowed reference. | ¥ ZAA} 9l PyList_GetItem()S W ZE & Al

;L

int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
g AE 9 QYA jndexo] Y= FESitem O 2 AATUTH AZSHE 02 WwtE3Y T index 7t Y E
Hojud, —1& W33}l IndexError o9& AA Y th

s o] 5t iemol et HEE “EA L YL B A o] F2Eo] o]n] g Fuof tha
Bx2 WYy
= =
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void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *
ol AAF Q= PyList_SetItem ()9 WlZE 3 Al

A= ol AHE Yk

1o S
rE
o~
o
u
%)
=
=
ofo
o
z9,
rle
=
)
[»
[t
it

Z: o] I B = jremol T S ?}i% “S X117, PyList_SetItem()3
t [e)

0e B2 e Wel A etk

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
FE fem S 2 2T list2) QF 2 index 2ol 4F FUTE AE e 02 M@ AsoE -12
W35t of| 9] & A A Y} 1ist.insert (index, item) o 3 3g 4

int PyList_Append (PyObject *list, PyObject *item)
A E liste] Zol A item-g F7FE Ut 483 02 WHE Y th A st H -1 wk3slal o 9
£ APt list.append (item) o 3| G}

PyObject* PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
Return value: New reference listo| A low 2} high AFolo Y= AAES £343= g AEE W)
A 33t NULL-S ¥Hehat 1 of| 9] 2 A AT 1ist | (Low: high] o &gyt g
FEO AEd AAH A s h

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
low 2} high A}o] 9] liste ol 25 itemlist®] W&o &2 AAEUT) list [low:high] = itemlist
o 3 2 ghU o itemlisr= NULL 9 5+ Qe 5 2] 229 o) 312 PRI T (S 2kol 2 A A
3l 02, A alE -1 WAT T, PAE BolARES] QUL A YH A i,

int PyList_Sort (PyObject *list)
list 35S A A o A AEFdUTH AFed 02, Aot -1-2 93kt o] 212 1ist . sort ()
sk Esghch

int PyList_Reverse (PyObject *list)
lise®] W5 AR A AASUTH A B 02, A 12 MHFUTH 0] 2L List.
reverse () & =3tk

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list®] W8S E43t= A 5= A S vt} tuple (1ist) &

F5EUTh

8.4 ZH|o|] 2|

8.4.1 EAMLAZ| K|

PyDictObject

o pyobjecte) Au He shol W YU e A7 S thehi o).
PyTypeObject PyDict_Type
o] PyTypeObject LB 2E Jhold YA g F= Uepduth o] A2 sheold A 52 dict &
e AAN YT,
int PyDict_Check (PyObject *p)
p7hdict 270] A1 dict 9] 45 92 G ARAT B WL o] B4t 4 4TI
int PyDict_CheckExact (PyObject *p)
p7Fdict AR A, dict o] A Gl QAT AL o )8 L BRI of Bk B AF
ok
PyObject* PyDict_New ()
Return value: New reference. M 28 §1 G ] & 9r3Hat 7 1}, A3 34d NULL-S -3 o)

PyObject* PyDictProxy_New (PyObject *mapping)
Return value: New reference. 217] A& 52& 73A| 3= 1582 9 8t types.MappingProxyType
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void PyDict_Clear (PyObject *p)
A& gAY e BE 7)-3h AL Hle U T

int PyDict_Contains (PyObject *p, PyObject *key)
MU e poll key7t ZAE o] YA FAF U pol FE0] key2t QA 5HH 12 REH8ta, 1A
om0 MAFUE ¥ 12 WP U o= sl B4 key in pot FEFULH

PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p2} 72 7]-3F & £&3= Al 94 Y 8] & wksgh ok

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
S 2 poll valS key 71 2 AFAFU T keye Sl A 7hsaf oF Futh 28 2] oFow
AT B 08, ASNY 18 VAP o) FHE vl T P
aciRie

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
keyE 712 AR&3to]l HA U e poll val= A Ut key= const char*ofof tUt} 7] A=
PyUnicode_FromString (key) & /\}—9-6}01 UsUth AFeHE 02, A9etd -1 vtEshy ot
o] grr= valdll 3 2 E F XA L%ﬁ‘/l o}

int PyDict_DelItem (PyObject *p, PyObject *key)
GG pol A 717} key) FEE AATUL key A 5ok FUTh 212 grow
TypeError 7} AU Th key7} A Elol] §le™, KeyError 7H AU ok /3 16}2‘3 0L,
Asiste -1 wEg o,

int PyDict_DelItemString (PyObject *p, const char *key)
gA e poll A EAE key® A F A 7]9] FE5 A AGUTE key7F GA 1 2lol] Rle ™, KeyError
A AT Th AFSE 0, Aslshe -12 BagTh

PyObject* PyDict_GetItem (PyObject *p, PyObject *key)
Return value: Borrowed reference. B A U 2] poll A 7] 7} key Ql AAE WFESU T key 71 7F 1™
o2& A4 sHA il NULLS RE Y o
__hash__ ()& _eq () FINEE ZE5te T TSt oo+ AAF Y 2] EE 4
o™ YAl PyDict_GetItemiithError () S AFR3HAIAI L

TypeError
25 FAA

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. | 2] S A3} A| ¢+ PyDict_GetItem ()2 W YUt} o
A s ol 9] & A NULL-S RHEHU T 7] 71 Lo d o9l & A4 E1A) ¢al NULLE BF
k.

PyObject* PyDict_GetItemString (PyObject *p, const char *key)
Return value: Borrowed reference. ©) 212 PyDict_GetItem ()&} Z A, key7} PyObject *7} ofbd
const char*Z AAFYth

_hash__ ()& _eq () WHEE TE3 YA BAE AAE == TS o9+
AAHAYLE o8] RS Jdogy qw PyDict_GetItemWithError ()& /«}%6‘}/}; 12

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. ©] 212 TIJrO] A 4£Z9] dict.setdefault () & 25Ut 235
W, 24 2] poll A keyoll 3 D3HE k2 ukBgh o 77k dietol] 928, 2k defauliob 2 AFAS) 1
defauliobj7} RERFE LI T, o B keye] Al 48 22 2 4L ) SRALR BAse oA
3k B 7Hg o

B A 3.40] =7}

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. B A 1 8]2] R & &

7

S}
=

o o,

o
F

o
o,

3= pyListObjectS W3 ).

PyObject* PyDict_Keys (PyObject *p)
Return value: New reference. 8812l LE 7| & X3 3l= PyListObjectE HWFEHSY

my

PyObject* PyDict_Values (PyObject *p)
Return value: New reference. S A 2] po] & k2 £83}+= PyListObjectE W3S

e
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Py_ssize_t PyDict_Size (PyObject *p)

g eol i BB 8 MU ol& S elo] tE len (p) 9 5T

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

g e pe] BE 7-3L < ol B ol E FUth pposell &l 2 H Py _ssize_ti, o] o]A

= AAsE7) A6l o] FE A5 TE5H] Aol 082 27]35 of of Ik ©] J—’Ft gAd e

Zr 2ol gisl] Z2 wkekela, R E Aol HuEgod AR HP%?}%HD} w7l ¥ 5> pkey £} pvalue=
747} 719} GO 2 A& Pyobiect < A4 & 712l 71 A, NULL & % Q%) o5& Eal wak
7‘7“: nE lj‘a(borrowed) AJUct olgl g ol A Fol pposE W A3AE o FUth o] g2 yi

ﬂ/*‘l v 2 e 2 ey, 7271 St es @ o] &S A ods U

£
i

i
r_EL

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

-

AU pi= oljdl o] 8 S WAL BTk GAUEE ol HdolE Bl e WA s
71 obAsHA R 7] F ol WA A g Fe 1dg U o8 S

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (0) ;
return -1;
}
Py_DECREF (0) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)

]33 A bE olHE ol E A, 7-3k B2 dMUE el F7AFUTH b= AU AY
PyMapping Keys ()@} PyObject_GetItem()E A W3t ZE AL 5+ 9

7 Zrol |, aoll & 71 ol boll A Ash= 717 o™ wAFH AL, 23 A] ¢ko =)
71 7F 9= wf vk mo] F7H Ut 435k E 02 vhghstar, o &) 7} ‘:'“3'5]"14 -1& vk

int PyDict_Update (PyObject *a, PyObject *b)

o] & Co|A] PyDict_Merge(a, b, 1) Z1, T HAHR A X}of “keys” JEZHEZ} QL& ulf
PyDict_Update ()7} 71-3k ] AlA 2o ti3] o]Ed o) E 31A] =t At ;q]g 3hd, w}o)
o)A 2. update (b) o § AT Th 43318 08 Whabal, o271 Bl -1.8 WAk,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)

seq2®] 7]-zk oz YUy aE AATFA Y BT seq2= 7]-3F o7 H5EF= Zo] 29
olelglE AA & A= ol H =2 AA o FUY. T8 717} 212‘3*_, override7} 3 o] wpA| a}o]
Selstal, 1A dow A AV S Pk e Al 0= WhEkstar, o 9] 7h Ay sk -1 S ket
Tt TS ol ol FF U TR gL Al 9))

def PyDict_MergeFromSeqg2(a, seq2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value

8.4.
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8.4.2 78t 2

This section details the public API for set and frozenset objects. Any functional-
ity not listed below 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 (including 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
aPyDictObject in thatitis 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 mlo] A set F-S YEN = PyTypeObject? A2EAQU YT

PyTypeObject PyFrozenSet_Type
o] A& kol A frozenset P& WE U= PyTypeobjectd ALH AU TH

e @ AR S RE Shol A A o) thE ZAE A AFFUTh vHAAA R, A FoE BE

SEEEENEEE TR 8],

int PySet_Check (PyObject *p)
p7tset AA G A B PO 22 W g whaAFU ) o] e Fd AT

int PyFrozenSet_Check (PyObject *p)
p7tfrozenset AR AE B AAAaW F RBHU o G4t F AU

int PyAnySet_Check (PyObject *p)
p7t set AA|, frozenset A == A H o] A~ A S Uk} o] S A AAF
ok

int PyAnySet_CheckExact (PyObject *p)
p7t set A} frozenset AR o] A ¥ A B P ] JAAE A& b ZHE WS T o] 4
G4 4B,

int PyFrozenSet_CheckExact (PyObject *p)
p7} frozenset AA ol AW AH Bof AAEAE ol W 2L AT, o] FHe T4 4T
ot

PyObject* PySet_New (PyObject *iterable)
Return value: New reference. iterablel] 2] 3| WFetE A A & Z35t= A 22 set & WS . iterable
A2 ¥ A w7 A6 nuLL d 4 A5 AF e A A e, Al shE NULL S REsh
FU T iterable o] A 2 o] B2 o] ol TypeError & BAN AU A4AE AT BAT
= 83Ut (c=set (s)).

PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterable®l ]3] ¥+3+e AAE L3S |2 frozenset & 93
iterable-> M| 2 ¥l frozenset 2 YFE 7] 94 NULL € 4 5 Utk AZstd A Jge, A
NULL-Z ut&-3tU th. iterable o] A A & o] E]#] E o] o} WA TypeErrorE WA AU}

set ©]U} frozenset Y QAAEAEE 759 A H 3o odAaEH Ao 3 T2 St a2 E AFR T

2 o) 2

PR S=Y

Py_ssize_tPySet_Size (PyObject *anyset)

set o]} frozenset AA| 9 ZAo]E HI& ST} len(anyset) & TS5 3T anyser©] set,
frozenset = A H ¥ 2] JdAEH AV} o} PyExc_SystemError= WA Al AUt

gy,
o) 5wl

Py_ssize_tPySet_GET_SIZE (PyObject *anyset)
e AAF Gl PysSet_Size ()2 WjaZ A,
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int PySet_Contains (PyObject *anyset, PyObjecr *key)
LAEE 18, AT A o 05, ol g7 A -15 vk th sto]® _ contains_ ()
AAE S T, of T4 A B 4TS YA fozemet 02 A4 E W3 o) e ke
7} S| A B 715 5HE, TypeError & WA A A YT} anyset©] set, frozenset =+ A H 3 9] QA
27} ol W PyExc_SystemError & YA YT}

int PySet_Add (PyObject *set, PyObject *key)
Add key to a set instance. Also works with frozenset instances (like PyTuple SetItem () itcanbe
used to fill in the values of brand new frozensets before they are exposed to other code). Return O 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 sef is not an instance of set or its subtype.

= T set oL 2R Y A B Fo IaE A= AFEE 4 AT frozenset O] U T A H 3 9
1~B o= AHSE 5 gls YT

int PySet_Discard (PyObject *set, PyObject *key)
DA A A @ 1€ Whshetar, B AE 2] oW (ob 7 I SR 5y th 02 vhEketal, of
R 2 & BT RAT S G Ao o ceyirror & 84714 ST e
7h Al & 7158t TypeError & WA U Th 3Fol M discard () WA ESE 28, o] &
Al B 7153 A S A A frozenset & 2 A5 HESHA] k5 T setO] set oYU I A B UJ_,] o]/\
HA7F oYW PyExc_SystemErrorS WA A U Th

o

PyObject* PySet_Pop (PyObject *set)
Return value: New reference. setol] S0} = 2429 AA o tfgt A FRE wl3s}a1, serol| A AA S
AAZYTE Asfeld NULL-S REH U T A go] v] o ﬂﬁﬁ,KeyErro E TAA A YT sero]
set oy 2 A B PO AARAT}F oYY SystemErrorE WA Y Th

int PySet_Clear (PyObject *set)
71EY BE 24 FS v yth

8.5.1 gk ZHF|

shol Wl 4ok HAH B 742§k g
PyFunctionObject
gl AHgE = C F2A.

PyTypeObject PyFunction_Type
) AL PyTypeobiccte] Qad2oln shol 4§ e etk st Lz 2 u o)A

types.FunctionType o2 =&

*

int PyFunction_Check (PyObject *o)
07} & AA| (PyFunction Type §)™H 2 W3Sty o}, vf 7)) 4= NULL o] o}y o] oF gt t}.
o Fae WA AT T

PyObject* PyFunction_New (PyObject *code, PyObject *globals)

Return value: New reference. T = AR code2} ATH A & A& 933Ut} globals= 4ol A
AA AT 4 Qi A WA i YA olofof gk,

T F2ER N o] 52 ZE AR A 7HA s U __module__ 2 globalso| A 7kA 5 Ut Q1A
7185k olcH ol 9 F2 A= NULLE A FH YUtk __qualname__ & 9] o] 57 2 %koi
AA=E Ut}

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
Return value: New reference. PyFunction_New () 2} B3R 9, 8k AR 2] _ qualname_ o E
YREEARE 5 A== FUth qualname= I E 2 xﬂ L} NULL©] o] oF 31 T} NULL o] 9,
__qualname_ o]JEZHEE_ name_ o EF —F.'—Ei]r o zro 7 AA=E

WA 3300 27}

l
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PyObject* PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. < AR ope} ATH Z = A E wirdghoh

PyObject* PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. &= AR op2} ATH A A E ¥yt
PyObject* PyFunction_GetModule (PyObject *op)

Return value: Borrowed reference. S+ AR op 2] __module__ o] E ] HEE wt3ght}. o] 242 gyl
Ao 2 BE o5& X3 EAL oAl gto|H T =2 t}E A

fu
i
o
ok
4
30,
>
<
Iy

PyObject* PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. S5~ A A| op2] QA A} 71 B 7FS Hi3tghU T} o] &= QAp9] EZ o]}
NULL Y 4~ 54T

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
S AA opol AR} 712 e DA DU defaults<= Py_None o] FZ o] o] oF F T
A3 & systemError& SAYA 711 -1-& T Th
PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. 35 A op 2} ABH EZ A& ¥Isbg Ut} o] A2 NULL ©] A
A FED 4 A% ok
int PyFunction_SetClosure (PyObject *op, PyObject *closure)
S AR opst AHE FE2AE AT YT closure=Py_None o] U A Az 9] JZo]ofoF gch

A 95t systemError& WA A 7] 32 -1 S WkEshU o}

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. 3 2 A op2] o] = E] o] A& wrEghy ) o] 212 71 g - v v
NULL € 5 =4yt

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)

S A ope] ok Hl o] A& A T th annotations-& G A 2] 1 Py_None ©] o] of gt
A5t systemError& A A 7] 1L -13 WESSHU T}

QUAEA HME A

2
Ol A~HA A HAEE pycFunction®] 3t @l ol n PycFrunctionE F#A AA| o A A= MES
vhH Y th o] A9 PyMethod_New (func, NULL, class) &< thA|gch

PyTypeObject PyInstanceMethod_Type
o] PyTypechicct AAHAE sho A A AHA HAE L JegU T sto]d 22 2de)=
=5 A gsyh

int PyInstanceMethod_Check (PyObject *0)
o7t A" A A E AAE - WUt (PyInstanceMethod _Type 3 YUThH. M7 W=
NULLO] ofu] o] of Gtk o] 4 B4 AEF U T

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. Q1 2~E 2 WA E imT} AFH T AAE viagh o

L pul

PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. 2% ZAAMS 3| Sf+= PyInstanceMethod Function ()9 W3 &2

7,
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8.5.3 HIAME 244

H A == A4 (bound) < AA P U T WA == FF AR Y =
A2 = A &2 (unbound) WA = (S22 AR o] A2 H WA E)E Bl A
PyTypeObject PyMethod_Type
o] PyTypeObject A2E 2= ulo]# o A
MethodType & =< Yt}

oo &

lr‘l

B2 Ve UL o 22 st f =2 130 types.

int PyMethod_Check (PyObject *0)

o7t A= AR FL 33Ut} (PyMethod Type 8 JUThH. wj7) ©4== NULL o] ofu] o] of
S}, o] B 6(‘)1—/\1— Az

PyObject* PyMethod_New (PyObject *func, PyObject *self)
Return value: New reference. M2 WA= AAE &5} func— 9lojo] Za]E A o) H, self
=AMt AdFHo o AA2AAQUL func= MAEFSEE W] $E5F FA YT self =
NULL©] o}y ofof Fth

PyObject* PyMethod_Function (PyObject *meth)
Return value: Borrowed reference. meth W] A =2} A 3AH g AR E Hi3kshy o}

PyObject* PyMethod_GET_FUNCTION (PyObject *meth)
Return value: Borrowed reference. 2.5 A VS 1] 3F+= PyMethod _Function ()9 |22 W A.

PyObject* PyMethod_Sel€£ (PyObject *meth)
Return value: Borrowed reference. meth M| A =2} A #H A 2B A5 W3S T,

PyObject* PyMethod_GET_SELF (PyObject *meth)
Return value: Borrowed reference. 2.5 A S 38 PyMethod_Self ()9 W3 ZE W A.

8.5.4 Al ZHK|

A AR o] 2T 2o A FEE= WFE TS ol AHSF U o2 Wittt ghs

el A AA 7L s FUh 3= é‘zﬁ}% 7t ~ef 2| Q) o Xl‘ﬂ Ho=dld HEE AHE
2 Z O] Aof| th gk Fx7F 23 Ut gholl AA A5, A A A Al Aol 23

ol gt Al AA| S| o % (de-referencing) = A A H Hlo] E i‘:E‘:‘EJA Aol 8t A
Aoz Q22 FFUth A AA = o2 X F83 A& s Uth

PyCellObject
A A o] AHEE = C FZ2A.

PyTypeObject PyCell_Type
A A7) o e 2 A

»

int PyCell_Check (ob)

ob7} A AW & kgt ob= NULL O] ofyojof Tt o] et F44 e dth
PyObject* PyCell_New (PyObject *ob)

Return value: New reference. ob 3}& E33l= A A AA & W& vHEg o) v 7] 4= NuLL €

gt

M HA

PyObject* PyCell_Get (PyObject *cell)

Return value: New reference. A cell®] W& HF3+gh o}

PyObject* PyCell_GET (PyObject *cell)
Return value: Borrowed reference. A cell®] W82 ¥F3}+3} R 2, cell ©] NULL ©] o}bd %] 2} Al 23] 0l 2] &
sholsh7) oy,

int PyCell_Set (PyObject *cell, PyObject *value)
A A cell®] W-&= valueE A FUTH o] 2 A &H A AR HGol hgt F=xE AT
value~=NULL € 7 A5 Y th cell= NULL o] ofujofof ghuth; Al A )| 7} ok |, 1 o] ¥hsh Ut
/d35Hd, 0 0] ¥k YT
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void PyCell_SET (PyObject *cell, PyObject *value)
B A cell®] S value® AT A2 842 24 2 91, AL 93

OF4 U Th; cell- & NULL ©] ofu]of of k31 41 23] o] of Fu]ch.

o

AEUE SRR

8.5.5 T = Al

$E AA & CPython FAY A5E AR AFAUTh 2 ARAE ob2) Gl Fol UA e Y A58

FE golgE UEyth

PyCodeObject
FE AAE AYshe o A4E e AR € T2A. 0] o] BEE AAEA WAL 5 A5

PyTypeObject PyCode_Type
o] 212 Python code & UEI = PyTypeObject?] AA2EH A YL

int PyCode_Check (PyObject *co)
co7} code A 2 HhggU Tt o] 4= A AT

int PyCode_GetNumFree (PyCodeObject *co)
cool = AR WA o] A58 wHE T,

PyCodeObject* PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyOb-
Ject *code, PyObject *consts, PyObject *names, PyObject *varnames, Py-
Object *freevars, PyObject *cellvars, PyObject *filename, PyObject *name,
int firstlineno, PyObject *Inotab)

Return value: New reference. M) T AAE wtddshch ZgdE vE7) Y3 gjv) 2= AR 7
4% 7] wfZell,

2348, thAl PyCode_Newmpty ()& AHG3HAIA 2. vho] = I E9] o7} 45 W
PyCode_New ()& A4 £234@ A8 vpol W mdo] 748 4+ &

PyCodeObject* PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,

int nlocals, int stacksize, int flags, PyObject *code,
PyObject *consts, PyObject *names, PyObject *var-
names, PyObject *freevars, PyObject *cellvars, PyOb-
Ject *filename, PyObject *name, int firstlineno, PyOb-
Ject *Inotab)

Return value: New reference. PyCode New ()&} VM]3t A 2, 92 AL AxE H3 =71

“posonlyargcount” 7} ¢1<5 1] T}

B A 3.8 &7}

PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. A1 H 314, - L A AR £ HSE ZE= A Q1 I= AR E 9
Utk 23 = AA S exec () EE eval () }% AL ERAYTH

8.6 7|E} ZHA|

8.6.1 m} ZHH|

o] API= C £ ghol B 2jg]e] W3 & " VO (FILE*) A Yol o] £dh= W o AA ol B &k shojx 2C
E & i U

Mmﬂﬂiﬂgﬂﬂﬁ%QWJPMHﬂH<4%4ﬁ e NZe io BES ARAUYT o] BEL
2 AR A5 WL B A L0 9o of e AFS AT olefol 4 Aw sk T ol T
A 2-g APIo) | Bel 3 C el Fo] o), 2.2 QlE| e el o] U3 2% W s A3 AUk AR TEE

Al io APIO| BN A= Ao 24U

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] A& = 3tL4 9] 31 7|4} fd= stol 4 5tY AA|E w5 U T
Q1 2} name, encoding, errors R newline-2 7]%%} < /\]-—&5‘]-7] 98 NnULL € S5 9,}%14 t}; buffering-S
712 3= A&7 19l -1 d = A5 YT name FA = AL, o] A H%X%Jr/l de S FA
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Huoh Adf Al nULLS WHEFU T bl ti g B AAA S A2 io.open () T AHAE

;ﬂ—z-g],/\] Al L.
A shold 220 ANAA WAY ASE A3 gone, 05 £l 5 T1E At
St o o712 X3 2A TR D ¢ A5 U (7FE vl ol B ] o FA] X'k A

WA 32004 WA name O] EB]HEE Z AT}

int PyObject_AsFileDescriptor (PyObject *p)
pSf B 3 AL int 2 WAL AR 7 B, gro] WA Yty 28 o
A £ileno() WAL oW FEH U WA S NEA 35T
712 e g v Utk Aajsid o9 & A 7&?6}L 1< REshety ok

PyObject* PyFile_GetLine (PyObject *p, int n)
Return value: New reference. p.readline ([n]) % S5t} o] 5"4\—% WA poll A St =S A5
Ut pe 39 A v readline () MIAE7 Y= 499 AA L 5 A5 UTh nol 009, E9
ﬂqqqmmq@ﬂddgamAqqnﬂoEQE nﬂﬂEoé%%mﬂHmﬂ%Gqﬂ

A% Fo] MED 5 AL U F A9 0T, 549 Bol ZA £ o 1 F AL ol WA UL
I3} nol OEE} o, dojel A glo] 3 &S AT I :'l°ﬂ Z A 225 EOFError 7}
g

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
A& handler & 53 W] 7] W48 AL3I =S i0.open_code () 9] A9HA Q1 525 2| 2] gt

handler+= 3 ©] PyObject * (*) (PyObject *path, void *userData) ¢l kol H, o] 714
path= PyUnicodeObject 4o| HAAH Y}

userData ZAH L= 5 47 A=)
= ol AejE A4 Bz hE ok ]

LN G

ow,olZ 9 pyFile SetOpenCodeHook ()ol 9
w3ela Qe Z e E 7 273 E o s AAF

St Py Initialize () Ao TEMNE HAFYTH
Q1 2} 9l o] ZHA} o] Wl E setopencodehoo Y
A 3.8 7}

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
A objE kD AA poll U T ﬂagsOM A= = 7 A2 &8 1 Py_PRINT_RAW YT Fo]

w
o
i
>,
>,
Y

A, repr () A A2 str() o] 7]Z2F Ytk /\45'—6‘]—&] 0&, Asfatd -1& wraghch 443
ool 7} A U th

int PyFile_WriteString (const char *s, PyObject *p)
EA S 519 A ol ] th 4 BE 08 s, Aok 18 wagth 44 97
R L=

8.6. 7|E} A 121



The Python/C API, £A| B{Z 3.9.23

8.6.2 2 il

PyTypeObject PyModule_Type
o] PyTypeObject ALRAE Fold E S YebdUth o] 212 types.ModuleType & &
vtolH e g o) &g UTh

int PyModule_Check (PyObject *p)
pHEE AR\ A} 2E AR ) A8 FolW B WBYUT o] 4t T4 ATTUL

int PyModule_CheckExact (PyObject *p)
p7t 25 AR O AT, pytiodule_Typee] AH o] ol g WBTIL o] Bt B4 AT
Uk

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ O]E 2| HE7}tnameL 2 A A A A & 24 & wradyrh &
9 _ name_ ,_ doc_ ,_ package_ @ _ loader_ SEZHEZAYAYY (__name__
= Aot EFNoneo 2 AAHUTH; _ file COEZREE AT AL T2 A4 Y
e,
WA 3300 27}

WA 3404 HA: _ package_ 2}_ loader_ 7}Noneo 2 AAH Yt}

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule NewObject ()2} B]523}A| 9k name o] U Z & A A Al
UTF-8=% Q39 H EArE Yyt

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module®] °]& &7+& 738 st= d AV AAE 93Hgy; o]
AA = ZE QA __dict_ AEHRES} ZHUTH module©] BE AA (EE &
)7} ol ®, SystemError 7F WA 521 NULL o] W3k Ut}

i
NE
Y
lo
=
|z

2 2EY _ dict & AH 2ASA AL THE PyModule * () % PyObject_* () §5+F
Agae Aol F54Th

PyObject* PyModule_GetNameObject (PyObject *module)
Return value: New reference. module2] __name___ ZrS W3t} 2 E o] A|&3HA] AL, B2 o]
ol W, sSystemError 7} @A 81 NULL o] WHEE vk
W 3300 27

const char* PyModule_GetName (PyObject *module)
PyModule_GetNameObject ()2} B]S=SFA T 'utf-8' 2 AT HH o] E& HI3sH ],

void* PyModule_GetState (PyObject *module)
B “AH”, S EE AL A @ Ry E5S VEl7le 2AH Y NULLS WY ok
PyModuleDef.m_sizel ZFZIA4 A L.

PyModuleDef* PyModule_GetDef (PyObject *module)
R Eo] WEolX pyModuleDef FZA O Bt ZAEH Y EE o] FoolA W50 A A] Fgted
NULL-E RE&Hghy

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module®] __file_ OJEZ|HEE A}-83}9] moduleo] 2 =9 31 o] &
= WU AR A G UAY FUZE EAFL o] obU ™, systemError& A A] 7] L NULL
2 wagUth 134 o @ fULE Aol e F2E wakgh ok
B & 3.20] &7}

const char* PyModule_GetFilename (PyObject *module)

PyModule_ GetFilenameObject ()2} B]SSHA T ‘utf-8° 2 A FHH oL WS w3tshy o).
WA 328€E ¥ A : PyModule GetFilename ()2 QI QPT & Q= Lo of s
UnicodeEncodeError& YA AU} Al PyModule_GetFilenameObject ()& A3

Al L.
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CEE =73
RE AN QAR g R E (279 §4E WHUE 35 ool ne e ol AntdE 1 E (%713}
=7} PyImport_AppendInittab ()& AFE3te] F71H) ol A TS5 o] F U th ZFA e W82 building

L} extending-with-embedding & #2314 Al

Z713} st 2E A AAEHAE PyModule Create ()9 AE3sta 23 ZE AAE 935t A L,
4] A AT Bl "I A 271308 2 38 5 AU

PyModuleDef
AANE VLU YLHRE JHE G2 Yt BE ) T2A. Aoz 2t mEo| o3
o] P FAo=w X7]§}51 S RS 1§q;}

PyModuleDef Base m_base
o] W £ g}A PyModuleDef_ HEAD_INITE X 7|3}5H4d Al L

const char *m_name

M 2EL ol 5.
const char *m_doc

EEY S2EY; WA LR pyDoc STRVARE RHEO| X S2EH M7 AL H U
Py_ssize_tm_size

old PyModule GetState ()2 Z3T L Y=
LolAL o AH AEHZEHA RES AL

4
pac
fy
£ 18
o

SEIE 27 wjEoll B Bz B E AdsHA] =

S47obd ghom AR BES T 278 ¥ 4 drhe
w22l de A dUth thdA 2713 el = '
ZRA SF W82 PEP 31212 ZZ23AIA] L.

PyMethodDef* m_methods
PyMethodDef O 2 7|4H = BE & T4 H ol Eo thdt £AE. 47 e nunnd
A~

% Q% urth

PyModuleDef _Slot* m_slots
oA 27135 At €X B g, (0, NULL) R o g FRHULL 9UA 27|35
A& ], m_slots+= NULL ©] o] oF g+ t}.

WA 35004 A A 3.5 o] Holl =, o] M 7F 4 NULLE AR FE e, thE 3t 2ol A 9
5 gk
inquiry m_reload
zraverscpmc m_traverse
= AA GC A 5 25 FA T}, 2 28HA] 9521 NULL.
25 AE7F 2 ZSH AA T, obF & A Ffod o] vt e EH A sy ol AL
ol Yol 4%, wEo AgE /] A7 AU Py mod_exec #4). O F et
A

1Ty -

o] A
A=, m_ 51ze7]-OEE]-EL_1_ 25 A (PyModule GetState () 7} ¥EESl=) 7} NULL o] | o]
ot 52H A 4o
WA 3904 WA BE A7 29E 7] Aol t+= &5 A g5yt

inquirym_clear
g A9 GC A T T A g (clear) T}, B8 3FHA] &S NULL.
SR 7 L3 H JA T, ob A FE A ekgkod o] et ZEHA Utk oA
Sol wEold 4%, BEO A4 449 29 UUT oy mod exee B4). U A5

b b
mn 1
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A=, m_sizeZ7FOET 311 & AH (PyModule GetState () 7FWHEst=) 7FNULL o] ¥ 9]
7t 529 A Pk
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_ f ree is called directly.

WA 39004 87 28 A7l B ) Aol B £2H A e,
[freefuncm_£free
wE A G A ol 5T 4, B sA o w NuLL
ZE A7 84 AAL o0f LA grod ol B} 22 A Y oA
Ego] whsol A%, Bgo] e 7] A AUt (Py_mod _exec T). T A &s}
o] o]

=

4%, Esol A
A=, m sizeZ}OXR T 331 25 AHE) (PyModule GetState () 7} ¥k38}=) 7F NULL

7t TEHA s U

WA 3904 M7 25 JEi7t 2EE 7] Aol v 2EHA st

PyObject* PyModule_Create (PyModuleDef *def)
Return value: New reference. def2] A 2] ol e}, A 2& AA|E w5 Yt} o] ZA-2 module_api_version ©]
PYTHON_API_VERSIONC E AAH PyModul e_CreateZ () A8 523t

PyObject* PyModule_Create2 (PyModuleDef *def, int module_api_version)
Return value: New reference. def2] A 2] ol wh2}, API W A module_api_version< 7} 3ol A 28 7
AE whEUth g W o] A S ez ey WA dX|otA o, RuntlmeWarnlng =

s A U T

Z3: o] d4= R E pyModule Create ()5 th4l AFRSoF Ut &4 5] QS ufj vk AFR
a2,

N

2718} G4l A 0 /) Aol A3} BE
AL-g-8te] A9 e,

AA= LubA © 2 pyModule AddObject () 2L d4+E

CICHA| =718

F3S A Qe th2 IS ‘g 2713 & 843 AdUth o oz e FF RELS
gtol A BEF O W3] B AT UTH 273t BE A7 s w9 B A ©A (creation phase)
2} AN A wf o] A3 A (execution phase) 2 E P Ut FEE FEW2S _ new () 2F__init_ ()
H A = o} F AR Y Tk

SitA 271318 AME 3] ThEo R E’_%T} g, o] BE2 AFEC] obd Y th: sys.modules 35S Al
AL BES TA Q2 E 3, Al BE AA7F ©hEoi A1, o)A RES gt 7hi) A =3 ¢] A 84
Yt} - gl A EEJ%UPXWPZWL]D} ]EW o2, 28 HoofA wrEolR o RELS %%@0101@

Ttk sbE MAAE O BEOlE 998 v A A etk 5, BE AHE 2E A4 (18 5
PyModule_GetState () E AN U L WL (71 RES __dict_ Y PyType FromSpec () 22
PHE 7 Z e ) 0 = A 3k of of F T

oA 271348 AF83te] BECIN RE RES A H E L EHE X
RESEPHOE fAohs AL dNH 0 o5 DA o FEFY

AT Aoz 7Igg Ut b5

o
Init_modulename) &= 8] o] I A L
ol A

oA 271318 2337 A6, 2713} o= (Py m_slotsg 743
PyModuleDef Q2EAE WECh WaE 7] Ao, PyModuleDef JJAEAS ThS B4 ALE 3}

o z7)3ka] of gtk

124 Chapter 8. 14t ZUA| HIS



The Python/C API, £A| B{Z 3.9.23

PyObject* PyModuleDef_Init (PyModuleDef *def)

Return value: Borrowed reference. 5 27} 3} F=X 3 +& Snl2 7 R 3= 2vt2 A 273514
zho]H AA o] Al Fth

defE PyObject* & | AE A, of 2] 7} #AY 31 NULL-& R o)

B A 3.50] &7}

25 99 m_slots W= PyModuleDef_Slot 7+Z A9 vl EE 7}e] Aok gt}
PyModuleDef_Slot

int slot
obe) AEE AE M5 g Fol A A9,

void* value

&3 Do et 1 9w 7 FEkA &, 19 3
WA 3.50] F7}.

—

iy

= ID.

m_slots | B2 id7} 09 &£ F 07 Z e oF t)
g AR EE Yo then 2Eyh

Py_mod_create

Py mod_e

BE AR AAE BHEY) A TEHE FLE AFFUL o S value A& TS 22

2w

AR E e B4 8 hel AoF gk
PyObject* create_module (PyObject *spec, PyModuleDef *def)

o] 3t4= PEP 4519] F 2l ¥ ) £, ModuleSpec QIAE A9 BE Ho 5 W& Utk Al 28 A&
WEgbsl A o 215 A A SFal NULL-S REES) of F T

o) Gt H 2O T FAF Ttk 53] 2L HEL ThA YEE T
AT 5 oA, Aole] Tol Wl =S BE31W T
Shute] 5 A oA o] Py_mod_create €52 A AT 4+ YH5Y T
Py_mod_creates ]Z']%]’x] o, Jd2E FX+= pyModule New () E 2
A8 WS T o 52 Bl 7} o} 2} gpecoll 4 AT T, 3 B E Ol B BE B0 & 34 51AA

A% 72N AL Ao EHoR AR AR 928 B e olBoR JEED 4

= a7 Ao
vistE AA 7 PyModule Typed] 28H A A A= gsUth dZXE AHJEFHE HAF
I o7 E AYstE= S RE F S AR £ ,,l% t}. Z2# 1}, PyModuleDef o] NULL o] o}
m_traverse,m_clear,m_free;00] oldm_size; =+ Py_mod_create 0] 2 £F o] glow,
PyModule_Type QA A~E A wkHL3E 4= 9l ST}

f
)
K
>
4y
ol
1<)
el
2
Sl
[kl
N
N
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S
>
oo
ok
.
ne
2
|

__exec
BEL ARy A TEH L F4E AFFUG AL oW BES R E APE A
ESEUh QAo E, o] A5t Feha% §5E BEO) AU 4 ABL the
&y h
E B\ .

int exec_module (PyObject* module)

o] 7§ 9] Py _mod_exec £30] A FH W, m_slots W G ol Y= AR H2lg U

oA 2 7] 3}of] o 5 AFA S W82 PEP 4895 I X34 Al 2
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25 4y

A
o
#

RS

SR 218 ALY 28 Al e G2 TEAUL olEe A4 A8 2
v, A% £ wE ANE FHow AU W Gy REE 45 255
=T = = 3 o

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: ~ New reference. F o] A &2 A2 2t ModuleSpec spec &2 A & 7
AE THFYroh o] A & module_api_version ©| PYTHON_API_VERSION & & A A 5
PyModule_FromDefAndSpec? () A H ZZ-ght}

WA 3.5 =7}

PyObject * PyModule_FromDefAndSpec2 (PyModuleDef  *def,  PyObject  *spec, int mod-
ule_api_version)
Return value: New reference. AP1 ¥ A module_api_version& 7} 3}, 0] 2 2 E 9] A 2] 2} Module-
Spec spec S & A} B AAE U Th sl H o] A3 Fl e =z ‘ﬂ’fﬂﬂr A X817 ¢koH,
Runt 1meWarn1ng °. ‘3""“ J Al Y T}

Far: o] g4+ & PyModule FromDefAndSpec ()= tHA AMSsoF Ut &4 s 28T
uf) 7k ARS- B4 Al 2

O

WA 3.5 =7}

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def)
defol ARH RE AP SF(Py_mod_exec) S A FUrh

B A 3.50] &7}
int PyModule_SetDocString (PyObject *module, const char *docstring)

module &1 = 2~ E 3 & docstring & 2 A A 3 th o] & 4 &= pyModule_Create Y
PyModule_FromDefAndSpec < A& 3}9] PyModuleDefolA EEE WE W At 235

=g Yt
WA 3.50] 7}

int PyModule_AddFunctions (P}Obje(’t *module, PyMethodDef *functions)
NULL £ % functions W] B 2] &<+E& module °ﬂ ZF7Fg Ut 7l dE o o sk ZA| gk
Pyvicthodner A AL FRAA L (5 2F o & B1o] g7 W E, C2 73T
2“3} (functions)” = WA o 2 X} AR /] W42 BES $ASS, glo] A S oA
oA =9} 8 AFSHA DP‘:HE]—) o] g4 = PyModule_Create\/]—PyModule_FromDefAndSpe
A& 3ol PyModuleDef ol A ZRES WS w) AH 502 T&H Ut

WA 3.50] F7}.

&
E%

5 b

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
name . 2 module®| A5 F7Fg Uttt 59 2713} Fol A AHEE 5 e A FedUth
33 A valueo| & F2E FFUTh o) A -1, T 02 WY

:L

Ay FARE A= UE 49 28, PyModule_AddObiject () & AF Ao 9k valued] ZF=
AT+ e UTH
o] = 13} 7k-S Fhelsof 3o, of| 2] A] T &= T =T SE O valueS Py DECREF () 3f| of 3-&
SUTh AR ol
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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| 8 775 name 2 2 F 74U o] Mo s BEL 27| Aol AR
g UTh e Al -1, 4T 02 Wt

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
module | T2+ B F+E name 2 & F 7 Uth o] WO e EEO 273} ol AR
A5 Ut A value= NULL Z Etof gyt of 2 /\l -1 é, 3% A 0= RE&E o

int PyModule_AddIntMacro (PyObject *module, macro)
module © int F+E F7AEUTE ol FFH F2 macoo A HAFUh A E =9
PyModule_AddIntMacro (module, AF_INET) 2 AF INET < 7}X int A4 AF_INETS
module©l| 7 kU th ol Al -1, A3 0 WHEketyth

int PyModule_AddStringMacro (PyObject *module, macro)
module®| F2+E &5 F7Hg ok

int PyModule_AddType (PyObject *module, PyTypeObject *type)
module°)| & AAE F7FdUth R A O E PyType Ready () S &3] @ AA & to]detol
Z3ch § AR 0| 5L 4§ tp_nanes] BHA B 74 8404 AU ol b2 sk
-1, 4B 02 wE g T

WA 3.9 =7}

2= X3

St 2713 A Bz H AHAEA 23T = e A€ RES Utk ol ysel
By ool gt Fxwter vy AAE AT + =T Ut}

o] L TtA 27135 A to] BE ol REoAE FEsHA Fsuth & d BoolA 21T
Bgol o] /| vbEold = 7 w2 dutt

PyObject* PyState_FindModule (PyModuleDef *def)
Return value: Borrowed reference. &) A€ Z 2] E] o] T3l defol| Al &2 & AA S 235 o}
ol HIANEE ALSE A WA BE 7“11]7}Py5tate AddModule () & Q1 i;ﬂa{ AFE]of] A A= o]
slofof FUTH NG BE ANE 22 5 LA O E me) 8 el ol obA 43 A SFgEO B, NULL
= wHEehuoh

int PyState_AddModule (PyObject *module, PyModuleDef *def)
o AGH B E AR E A Z g Aejo] AZT T} o]= PyState FindModule ()2 53l
g AR A AT 5 YES G

3 2% 0 2 pyState_AddModule g T &30 8, RE 27|33 A
eyt (?'SPZ]E’} FagdUoh. BEY AA 273 ZET S
i%ﬂ% ot A AA $E0] LT o] = FE
%ME‘r (A" TE3A L Z 33 e Al o sk A st
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int PyState_RemoveModule (PyModuleDef *def)
defoll Al W50l 25 AAE A8z 2 g Fejol A Al AG U A58 05, Al shH -1
T o,
T &A= GIL& E-f3f of Ut
B A 3.30] F7}.

mIo
n:
rﬁ

8.6.3 O|E{ZI[O|E] ZHA|

SOIHe A W oletelolH ANE AT AA, N A ARG oI EE _getiten O
WA= S A A S 9o Aol AT, AL TR AN 32 A cenine) T 85,
NA2o 7 gEo el 22 BS TE61, S8 AT gho] WD ] oo 4L SR,

PyTypeObject PySeqIter_Type
pPySeqiter New ()2 WA AlA2 ol st iter () W T2 T AR} F 4] o of3) vhHehs
olEl&l o] & A Aol that & AA.

int PySeqIter_Check (op)
op®] Bol Pyseqrter_Typeol® & BT o] ¥4t 4 AT T

PyObject* PySeqIter_New (PyObject *seq)
Return value: New reference. QW Al A2 A A seq@} T 255k o] H @ o] B & wHHu th A|d &
ZFABEA2T YA Aol A] IndexErrorE Y27 o]g g o]/de] EdyTh

PyTypeObject PyCallIlter_Type
PyCalllter New()®titer () W& &2 7 Ak @A ol ol whebd o]l &l ol 5 A A ol th gt
3 7.

int PyCallIter_ Check (op)
op®] o] pycalllter TypeolW F& EHF UL o] &5+ 3 AT T

PyObject* PyCallIter_ New (PyObject *callable, PyObject *sentinel)
Return value: New reference. M| 2 -2 o|E]d| o] E] & E& St} A AR u} 7] A< callable-2 v 7] WH4
Qo] B2 5 Yt WE oA 2o B AN L 5 AUtk 7 5BL o] Eld o A9 The FEES
S1515) oF T ). callable o] sentinel 9 2 kS 251 o] Ej gl o] A o] E 2% LTk,

8.6.4 C|A3EE A
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o
rlr
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jinss
<
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Ll
m[rl

< @ AAe 9ol A5
Uk,
PyTypeObject PyProperty_Type
W29y 52 A3 AA.
PyObject* PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
Return value: New reference.

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)
YA HY A descr7b o8 o] ER|REES 7|5t QoW P2 vhdstal, M =S 7]estd

AANLS ST} deseris AT PE A od ok FUTH ¢ 2 AN E g5
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PyObject* PyWrapper_New (PyObject *, PyObject *)
Return value: New reference.

8.6.5 =2l0|A ZHA|

PyTypeObject PySlice_Type
Sehol AA o) B AA. o] AL Thol W AFe) slice} ZHUT
int PySlice_Check (PyObject *ob)
ob7} S o] 2 AA W T WS T ob NULL o] of]o]of R Th. o] 4 A4k 4B o,
PyObject* PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. A A H 3t 2 N2 &gfo|2 AR S wtEgh . start, stop D step Wi 7]
M 22 ol 5ol Sefold A ol =P RES gho e AL HUTE BE g nuLs U + o,
o] %% None o] 315 o = 2] #-Eoll L& LItk Al AA S SEHE 4 g0 8 nLLE MHE 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} lengthQ AN A 25 717 51o], £8fol 2 A A sliceol| A start, stop X step A A5 714 F Y.
length R T} 2 A5 o8] 2 A2 gth

3ot 02 WS, o H v a9 A7 glo] -1 BT T (A2 F S} Noneo] oh 1
B2 WA o= @ olul = 9 & AA s -1 Y.
o] 75 Mgt AR = eks AYUTh
WA 32004 WA Aol slice W7} A 2] wi 7} W4 o] PySliceObject* 5 UTH
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 A gyl 4ol 7t length QA A|ALE 7HAFA, &8fol

WA slice ol A start, stop H step A D AE 7FA 2 11, slicelength o] & 2Fo] 9] o)l & A &gt} H
S5 Mol AEAE Ank wotol 2o Aol AHE PAL T Lo,

/d5td 0& whebstar, o 2 d o 9] & A8l -1& Wyt

B3 ol Yt ANE 24T 5 AL AUl FARA B Aow HFYUL. BEL
PySlice_Unpack ()€} PySlice_AdjustIndices ()9 2o = Eﬂxﬂﬂ ojof ) =

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) <o
—0) A
// return error

}

< sz qAg Y

if (PySlice_Unpack(slice, &start, &stop, é&step) < 0) |
// return error
;
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

H A 32004 W7 Aol slice P 7} M=2] v 7] M4 Y o] PySliceObject* 5 U Th

WA 361904 HA: Py_LIMITED_APIZ} AAE o] QA AL 0x030504003} 003060000
(23314 42) /\}O]Ur 003060100 o]Are] Zte & AAE QoW PySlice_GetIndicesEx ()
= PySlice Unpack ( J}PySlice_AdjustIndices () EALS=Ejlazs FEFH Y QA
start, stop L step+= o] & H F 7} Yt

WA 3.61F€F #H A: Py _LIMITED_API 7} 0x03050400 Bt} Z A} 0x03060000
003060100 (Z&3}FA L) Ato]9] Fte g H A oW pySlice_GetIndicesEx () &
HAH Fgch
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int PySlice_Unpack (PyObject *slice Py_ssize_t *start, Py_. ssi&e _t *stop, Py_ssize_t *step)
< glol 2 AR 9 start, stop L step T o] E] WHE C A4 E FETYLh PY_SSIZE_T_MAXH
o} & 742 PY_SSIZE_T MAXE Z-83] £°]1, PY_SSIZE_T_MINXt} 2L start 2} stop Zh<
PY SSIZE_T_MINZE X873 =o]1, —PY_SSIZE_T_MAXED} 22 step Zk 7‘3 -PY_SSIZE_T MAX
2 2838 =ddrh
olelwl 12, 4F3he 0L ukagh k.
WA 3.6.19] F7}.

Py_ssize_tPySlice_AdjustIndices (Py_ssize_t length, Py _ssize_t ‘*start, Py_ssize_t *stop,
Py _ssize_t step)
A A A length Z oo A|AAE 714 51 start/stop o]l AddAE ZAT U WY E ol
Aot Quksepol 2ol A eleh ABE YA 02 FY Tk

Setolao Aol Sy th 4 AT UL FtolH ZEE T E8A syt
WA 3.6.190] =7}

8.6.6 Ellipsis ZHA|

PyObject *Py_Ellipsis
slo] W Ellipsis A, o] A= W=7 JFUTh %5_ Sl o) HHAste] thE AA 2} vkt
YA 2 A g ofF gt} Py Noned} nlz7FA 2 ”T;_L% APt

8.6.7 MemoryView ZHx|

memoryview AL C 42 w3 Qe s o] 2% T Aol A A A 5 Qe shol A2
= E P
PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. ¥ 3 Q1 E] ¥ 0| ~E& A| &3+ 2 A o] 4] memoryview 2 A& 25 Y T} obj
7}y 27) 7V s v Alg s X]%ﬁ]- , memoryview 2| = 27/ 7|7} H 11, -] koW 97

Aol A vk Al g Aol Aol whek ¢ 71/2471 7 8 4 gt

PyObject *PyMemoryView_ FromMemory (char *mem, Py_ssize_t size, int flags)
Return value: New reference. memE S5 ¥ 5 & AL-§3} o] memoryview 21 A& W5 UTth flags=
PyBUF_READ Y PyBUF_WRITE & 3l 4 A H T

B A 3.30] F7}.

PyObject *PyMemoryView_ FromBuffer (Py_buffer *view)
Return value: New reference. Fo1 R W 5 LZA viewE ZHAH= memoryview 2 A 2 w5 U}k 73k
vlolE W ¥ 9] A9+, PyMemoryView FromMemory ()7} A& = &= 4y t}.

PyObject *PyMemoryView_GetCont iguous (PyObject *obj, int buffertype, char order)
Return value: New reference. W 3 Q1 E|H| o] A28 AHol3t= AAZHE Ee 9 A5 A3 (C Y
‘F’ ortran order &) & memoryview 2 A& w5 1/] o} #2287} <4 A o] W memoryview A A = A
W5 2] & Zhel Lok 218 A 9RO, B AL o] 15 o] 4] 3 memoryview= A} uhol &2 A& 7Fe]
AUk

int PyMemoryView_Check (PyObject *obj )
A obj 7} memoryview A A H 22 &gyt A A= memoryviewd AH FHAE BHE 5

g5 Uth o] 4= A /H—T'—zg—ql:]—

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
A F A ¥ 7 2] memoryview 2] B F 7] BALE ] £ HE E8F Ytk mviews BHE A] memoryview
Ardsofof ghch o] WAz BE s gromr 44 AsloF guth 194 ghow
FE 99l gtk

Py_buffer *PyMemoryView_GET_BASE (PyObject *mview)
memoryview 7} 7] Wt o 2 St A F A A A o = A EH Y memoryview 7}
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PyMemoryView FromMemory () YW PyMemoryView FromBuffer() &4 & 3StUY=Z W
o] ] © ™ NULL S WHEghy o} myview YFE X] memoryview 91 2~ Bl 2 of oF gt}
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Ashe £ A 2AAA AR Bl
7 = o

int PyWeakref_Check (ob)
ob7} 2 AA T ek A

=)
o
tlo
iz
rit
o
<
k)
o,
s
4>
rr
ot
o
oX,
ofd
o
°
k)

int PyWeakref_ CheckRef (ob)
ob7h Hx AW L B

°
T
)
%
+
rlr
odt
ox
o,
oi4
s
°
T

int PyWeakref_CheckProxy (ob)
ob7} 22| AR W FE WA o] A4t B AT HU

PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. ob Z4 | ol o] 3+ oF3l 2k AR E w1t c) o| AL FA 28 XS
EUFA T A 2 e AR AA e Aol RAR AL Stk A E A2 AR TRD 5 A5

ok = AR v} W9 callback-> ob7} 7PH) A £ D W) GG v 2B AR E 5 ASYTh
shte] w7 WS wtolE o of dl=d)|, 2F3t IR A A ZA| A Yt} callback None ©] U} NULL &
TE AFUTE ob7F A 2 e o Qs AA 7} ob Y A, callback ©] &2 &, None K+ NULL 9]
olU ¥, NULLS W3}l TypeError& WA A Y o}

PyObject* PyWeakref NewProxy (PyObject *ob, PyObject *callback)
Return value: New reference. ob 2 A| ol] T ot 23l 42 A AR S wiEghth o] A2 A 22
FA A2 AAE BT 2o] EAE A= s Uth 71E Z=HA] A A7) kekd
Q% Tk F AR v W52 callback S ob7} /) A SR D W) AP S e 2ol E AH 7LD
AUt sl vl W4 E wols of of s, oFak B2 2 A4 )V . callback & None
GNULL & S5 AUt ob7} okabA B2 8 4 9 A A 7 obu AL, callback o] 2] £, None
£ NULL®] o}Y ™, NULLS 8F8H3} 3l TypeError & S A U th

BN

[t
it
Any

(PRI P P«

PyObject* PyWeakref_GetObject (PyObject *ref)
Return value: Borrowed reference. 2¥3t Z+Z (ref) 258 229 A A
UA] kO™, Py_Nones WG T

=

N

it

wkskg L o,

e

Fol

rlr
Ml

o}

i o Bt F2E Adel e 0 Y2 E BHHFUT o= AAE A% ASHE 5
AR HA D ¢ e G Qe WE AL S, Aol S B4 Py TWCREF () E T EH of

o= ST

PyObject* PyWeakref GET_OBJECT (PyObject *ref)
Return value: Borrowed reference. Pylicakref. GetObject ()&t FAFSHA gL, ol 8] AALE 3 3HA
S

8.6.9 s

o] Az AF-gol o 8k ZHA| 3F A B = using-capsules S F R 3HA] A £
HA 310 7}
PyCapsule

o] pyobjectd ME 2 EFHI S JEdH, o] I=E F HEC T2 EFYT
Fr(void* ZAHR)S AL oF sl C g ZEo F&8FULE oA 2 3 BEANA FolH C
St ZOHE OE REIA AR ¢ A BEE= v SF ASHEE, N JZE fAYSE

AHgste] S4 02 2 e W] 498 C AP A4 28 4 YU Th

PyCapsule_Destructor

A& ol th 8l 5} 3 A} (destructor) ZW &, o] F A Aol HUt}:
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typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_Destructor ¥ 2] & u] = pycapsule New () S FZ A L.
int PyCapsule_CheckExact (PyObject *p)
A7} pycapsuleod 28 EHFU o e B4 43T

PyObject* PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
Return value: New reference. pointerS 73 €3} 3}= PyCapsules 5 YT} pointer 2 A= NULL ©]
old 2% 9lz=1] T}
A5, ol 9] & 4 Shal NULL = wheb gy o
name ¥ 2+3 - NULL o] L} - £8 C 4G ol thek EAH D 5 &I th NULLo] ol |, o] #2
22 Agith o8 FAF o oF Ut (destructor §F-o| A A S = A5 UTh)
destructor AA}7FNULL o] ob U ®, g o] 3 o e AAE T=HUth
o] AL REY oJEFYHEZR X A5 W, nameS modulename.attributename & A A 3f of
Gyt o] gA st th-& BF o] PyCapsule Import ()& AHESto] e dE2E T+ A5
e},

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)
Aol A9 pointerE 7+ A S U th Ao ehd, o] & A4 6t NULL S WHH Y T}
name W7} WS- 0] A7 0§34 Ao ¥ o) oF Ptk Aol A2 ol &

o, AEH name= NULL o] o] oF Zt}. sto] M2 C &4 stremp () &

ul g ok,

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
el A2 AA oA 25 v oh A sid, o 9l & A4 St NULL&
A€ °] NULL 3} 22 2h= 22 A U th o] 212 NULL RIS I EE tha RS 6k vyt
W &3] 3ted W PyCapsule IsValid() U PyErr Occurred () S AFE3IA4 A L.

void* PyCapsule_GetContext (PyObject *capsule)
Ago AZH A2 AE2EE vk th A e, o & & A48t NULL-S WU o)
A€ NULL AEAES 2= 212 A dyth o] 212 NULL ¥H I =2 v R o5 vy
t}; ¥E3] 88 Pycapsule IsValid() Y PyErr Occurred () S AF23HAA S

const char* PyCapsule_GetName (PyObject *capsule)
Aeol A=A AA ol 52 eyt A, o9& A A sta NULL& REghehy T

A0 NULL o 22 2 AL PHALU T o AL NULL N TS ha ¥ B S BT
W3] slel W Pycapsule IsValid() W PyErr Occurred()E AFRS} L

>
>

void* PyCapsule_Import (const char *name, int no_block)
250 A& A EZFENA CAA 3 ZAHE 2 E FUth name "] 7} M+ module.

attribute ¥ oJEEHES AA o] AAFNF FUTE P& AFLH name, o] &
AHE 7} A Ee] A oF FY Tk no_blocko] FolH, EE3A ¥ RES YdXE FUG
(PyImport_ImportModuleNoBlock () S A28 A]). no_blocko] AR olHA, RES HH3A

¥ E Ut} (PyImport_ImportModule ()& AH&3)A).
335 o] Wi pointer S WU Th AsfslH, o €] S 448 NULLE WHEH U T
int PyCapsule_I sValid (PyObject *capsule, const char *name)
capsule ©) F &3 N E A A E Iy 2% H<EL NULL 9] o}y H,
PyCapsule CheckExact () & E3}3}1,NULL | o}d = ,_]E% 7t A &= W, Y& o] E o] name "] 7}

Heol dxFULE (A€ o)l & ¥ udt= W thdt AR = Pycapsule GetPointer () S
AR AIL)

AN
Y
s
Q
Q
T
[9)]
c
—
(D
H
[0))
S
e~
[
Q.
N
_,d
mlo
i)
T
o
(4
r
td
rln
b2
¥
2
o)
g
(@]
V)
o}
0
[
e
D
()]
D
e
(o]
fru
>,
1)
i

o
ﬁﬂﬂ%iélﬂﬂﬂﬂﬁﬁgﬂﬂ%
o B4 A A kUi,

o] obd gt WHEH Th 284 koW 02 MEh T
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int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule Y| F-2] AEN~E ZAEE contextZ 3 H gt}

d5shd 02 WY o Asfstd 00] obd Fhe wh&sta A9 & AT

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
capsule W F-2] 3}3) A5 destructor 2 A7 I Th

435 02 WBFUTh A3hshE 00] ohd g WS o9 S AT T
int PyCapsule_SetName (PyObject *capsule, const char *name)

capsule Y| 5-2] o] £ name 2% AAFUTE NULLO] oUW, o] B& AL RTh 2.2 75 ofof
FHTh Aol AER o] nameo] NULLO] ol 1, o] & s A ) 1L AlE B A] LT

F 39 02 WA Th A3 00] opd kg whakela o] 912 4B FU Tk,

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule W F-2] void 2Z A B E pointer 2 A3t} £ H+=NULLo] ofd = 54yt

destd 02 vk o Asfstd 0] obd e whebstal o 2l & A A Ttk

o,

8.6.10 X|L42|0|E{ ZHA|

Aol 8 AAl= gtel o] AlF ol g o]H el o]HE FA 7] f8f AbE o= A AU
2 PyGen_New () =¥ PyGen_NewWithQualName ()& HA|ZA O 2 S &3= Zo] ofy e}, gt
(yield) 3= 45 o] g g o] E o] vbE o Ry th

PyGenObject
A el ol el AA oA AHg5 = C F2A.

PyTypeObject PyGen_Type
 EECEEEEE EE R

int PyGen_Check (PyObject *ob)
obZt Al o8 AW s F2F U ob= NULL O] ofyojof it o] 3t 4 458

e},

int PyGen_CheckExact (PyObject *ob)
0b®] Bo) PyGen_Typeol W & 2% T obi NULLO] ohofof FTh, o] T B4 4

gy,

PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame Z}A| ol 719+ A Al v &) o] g AAE w0 wr&gh Tt o] Sk
frameo) th & 22 & F AU Tk 92H NULL o] obL] o] of LT

PyObject* PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame 2} A| o 7] ¥F Sk A A & o] ] 24| & whEo] ¥kSkel=t], _ _name_
I} qualname_ & name H qualnameZ AUt} o] 4+ frameol O3 2 E T3 U

frame Q171 NULL o] ofu] o] of k.

O
1o
rE

o

8.6.11 I FEIl Zx|

WA 3590 F7}
25E AR & async A9 =R AQH T4} s AT
PyCoroObject
228 A o AH§H = CF2A.
PyTypeObject PyCoro_Type
229 AR o St g A,
int PyCoro_CheckExact (PyObject *ob)
0b2) B o] Pycoro Typeol ™ F& W T obi NULLY 4 Q& UITh o] B4t FA 2T

Y.
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PyObject* PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame BAE 7190 2 A TFE A A& T o] A ¥HEE J’ 1/] t}. __name__
7} _ qualname_ name & qualname 2 A3 Ut o] & frameo]| B3 F2E FH YT
frame A A= NULL Y 5= 95U th

8.6.12 ZHEIAE tHa ZHE|

Al ™ o] PyContext,

WA 371004 HA: 3ol 37104 RE AdHAE W
St HAHNEULL A E =

PyContextVar @ PyContextTokent A&l PyObject EAEE A}

S
a
>
=
L

// in 3.7.0:
PyContext *PyContext_New (wvoid);

// in 3.7.1+:
PyObject *PyContext_New (void);

KA B U182 bpo-347628 F2 A L.

H A 3.79] 7}
o] oA+ contextvars RES 93t &8 C APl t3l] 2A|3] A gt

PyContext
contextvars.Context AAE eI = o] AFR S = C 24

PyContextVar
contextvars.ContextVar AR E JEIY &= o] AFREEH = C F£ZA.

PyContextToken
contextvars.Token 2AE YEI = ¢ AR EH = C 7£ZA.

PyTypeObject PyContext Type
context S UJEU = & AA.

PyTypeObject PyContextVar_Type
A AE W4 e Vs g 2.

PyTypeObject PyContextToken Type
AdAE L E2 32 U= & 4.

g A AR

int PyContext_CheckExact (PyObject *0)
07} PyContext Type Bol® & E&FUTE ok NULLO| oh]o]of Fth o] B4 F4
HE e

int PyContextVar_CheckExact (PyObject *0)
o7} PyContextVar_Type @Ol <& EF U 0= NULL O] oty o] of Ut} o] s 4

4

int PyContextToken_CheckExact (PyObject *0)
o7} PyContextToken_Type @ oW F& E8FUTH o0& NULLO] ofojof Tt o] 4+
T AT E U

Ad2E A Be) B4

PyObject *PyContext_New (void)
Return value: New reference. | 22 ¥l ABAE AR E vb5Uth o & 7} A 81 NULLE W3]
Uk,

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. A 29 ctx ZAEA~E A H)

NULLS ¥Hehghy o}

e

T BARE WEUL o 7 By s

o
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PyObject *PyContext_CopyCurrent (void)
Return value: New reference. AR ¥ & AGAE Q] &2 HalHE S wl5 1}, of & 7} A 61 NULL

< wrskghch

int PyContext_Enter (PyObject *ctx)

int PyContext_Exit (PyObject *ctx)
cix AN AEE W HAFSIL o] 4 ANAEE AR Adlse] WA AU AER BAFUTh AT A
0 Whehstar, o3 Al -1& Rhekghy ot

Ae2E ¥

PyObject *PyContextVar_New (const char *name, PyObject *def)
Return value: New reference. Create a new ContextVar object. The name parameter is used for introspec-
tion 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)
AUAE W40 48 ARG U 2351 Bk ol 27} A -1 Wakal L, gto] YA 2
Abzglol o 2] 7} BASA o w 0L vhekgh T,

AdAE HE7 AT W, value= TAL 718 7] = TOEHZFE Ut AEAE W47 9HAT A
%O W, value THE< 7he] Y Th

o default_value, NULL ©] o} U H;

o var®] 7] 23k, NULL O] o} 9;

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 A8 2 E W59 A EE tokens WS PyContextVar_Set () $& A9 e E 223
o). o] R AT Al 02 WL, of 8] Al ~12 W,

8.6.13 DateTime ZHA|

thFe Ao} Az AA 7L datetime REAA AFH UL o] F42 AHEE7) Ao, FllH 5t
datetime.h7} 2220 EFH 0}oF 313 (Python.h 7t EF34A] gFgoll G934 A L), dutH o=
B2E %273} 349 Y4H E pyDateTime_ IMPORT W|ZEE T &sfoF Ut a2 = C &2 A o th sk
ZOEE L )3 2o A AR = static S PyDateTimeAPI o] @5 Uth

UTC A =&l A 2517] 93t 2=

PyObject* PyDateTime_TimeZone_UTC
UTCE YElY = A7 AZEL WSS U T}, datetime. timezone.utc @ 22 AA 4 Y th
WA 3.7 F7%

CE DR LY

int PyDate_Check (PyObject *ob)
ob7} PyDateTime_DateType & ©] AL} PyDateTime_DateTyped AH ol JF& =7
O o= NOLL O] oFUjolof itk of B4 3 4B Tk

int PyDate_CheckExact (PyObject *ob)
ob7} PyDateTine DateType ol 8 2 Eel5UIth obi NULLO] o] o] o} FUITh. o] T
4 4B

i)
°
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int PyDateTime_Check (PyObject *ob)
ob7}PyDateTime_DateTimeType & 0] AU} PyDateTime_DateTimeTyped A B &ojH Z&

EelZ Utk ob NULL O] oFu] of of FuIth o] §t F4 JFFUTh

int PyDateTime_CheckExact (PyObject *ob)
ob7} PyDateTime_DateTimeType & o|H S & F 1t} ob= NULLO] o} o] of gttt o]
Yo g 4B AU

int PyTime_Check (PyObject *ob)
ob7} PyDateTime_TimeType & ©] A} PyDateTime_TimeTypel AH FojH & =7
O, ob= NULL O] oFUjofof Fieh. of W4 3k 4B T Tk

int PyTime_CheckExact (PyObject *ob)
ob7} PyDateTime_TimeType @ °|H IS EHF T} ob= NULL O] oy o] of Ut o] T
4 AT,

int PyDelta_Check (PyObject *ob)
ob7} PyDateTime_DeltaType & o] AL} PyDateTime DeltaTypel A H 3ojdH & =

Yt} ob= NULL ] oFu ojok Gtk o] B4 B4 HF FL T

int PyDelta_CheckExact (PyObject *ob)

it
A

v
)

ob7}PyDateTime_DeltaType & o & =& 5 Ut} 0ob+=NULLO| o} oo gt} o] g=
P BFFUh

int PyTZInfo_Check (PyObject *ob)
ob7} PyDateTime_TZInfoType & °] AU PyDateTime_TzInfoTyped A H FFojH S Eg

ZUth b NULL O] ohofof Gtk of Bt G4 4F I Lh

int PyTZInfo_CheckExact (PyObject *ob)
0b7} PyDateTime_TzInfoType Bo¥ #& £ 2% UTh obi NULL O] o}t ofof FUT). o] T4
= g4 43 g,

AANE == vI 2

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. A1 H 'd, &, 42| datetime.date A E W&}

PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second,
int usecond )
Return value: New reference. A1 d, 9, 4, A, &, £ D ulo] 3 Z%9°] datetime.datetime 7
A€ wrEsty ).

PyObject* PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute,
int second, int usecond, int fold)
Return value: New reference. A1 A d, 4, 4, A, &, &, vlo] T2 % W fold®] datetime.datetime
A& wHEgh o}

B A 3.60] &7}

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference. A Al, &, 2 W ulo] 32 % 2] datetime.time A& HI3

rit

oy

£

PyObject* PyTime_FromTimeAndFold (int hour int minute, int second, int usecond, int fold)
Return value: New reference. A A H A], &, &, ufo] a2 % 9 fold9] datetime.time AAE ¥I3t3H

Y.
WA 3.69 F7}.

PyObject* PyDelta_FromDSU (int days, int seconds, int useconds)
Return value: New reference. A1 3 H 4, &2 D ufo]72 2% & UE Y= datetime.timedelta A A
Eutgstyct 2 nfo]a 229 X7l datetime.timedelta AA| o] &) A E HY o AEE
AFE7 S A E U

PyObject* PyTimeZone_FromOffset (PyDateTime_DeltaType* offset)

Return value: New reference. offset QA2 JEFUY A= o] 9o] gl 14 2 Z A9 datetime.
timezone AAE =8t}
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WA 3.7 7}

PyObject* PyTimeZone_FromOffsetAndName (PyDateTime_DeltaType* offser, PyUnicode* name)
Return value: New reference. offset Q1 A} 2} tzname name 2. 2 JEFY X &= 114 2 ZAl9] datetime.
timezone AAE 58 EYth

B A 3.70] F7}.

G A AA D=8 FE3E= IR, A= A B FY (715 PyDateTime DateTime) S X &3}0]
PyDateTlme_DateA A" aofok ghth QA= NULL o] oy ofof 31, & HASHA] g5 U Tth
int PyDateTime_GET_YEAR (PyDateTime_Date *0)

¥l intZ, 3 w3y o)
int PyDateTime_GET_MONTH (PyDateTime_Date *o)

1o A 127bA] 9 int 2, Y& w3kt o),
int PyDateTime_GET_DAY (PyDateTime_Date *o)

1914 31714 9 int 2, 9L vk3k3t ).
FAATAAAN GEE RFAE M AAE A0 G oG 2T
o] 9128 o] of ]k, Q1AkE NULL O] obu] o of 3he, § & AAEHA %
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *o)

¥ 237bA) 9] int 2, Al E ¥3Eh o)
int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *o0)

R 59747 9] int 2, £2 whhehi o)
int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *o)

07 597hA1 9 int 2, 2 & Whehgh o}
intPyDateTime_DATE_GET_MICROSECOND(PyDamTﬁnQJDMGThne*0)

0X-E] 999999712 9] int 2, ufo] I 2 2 & w33 o).

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *o)
Return the fold, as an int from O through 1.

B A 3.60] F7}.

A BA NN BEE FE2S = AR, AA= A B FHAE £330 PyDateTime_Time 9] AAEHA
of of HI L. €12 NULL O] ohi]o]of 5] W& AAFEHA] bk
int PyDateTime_TIME_GET_HOUR (PyDateTime_ Time *o)
05 E] 237}A] 9] int 2, A| & &g o,

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)

FE 597bA 9 int 2, & ¥y o
int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)

B 597bA 9 int =, 2 & gy ok

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
HE 9999997} 2] 9] int 2, u}o] T 2 & w33t}

PyDateTime_DateTime

o}

_\1‘9“

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *o)
Return the fold, as an int from O through 1.

A 3.690 7}

N7t de AA oA BEE FE3E= IR, QA= B FHPAS L8519 PyDateTime_Deltad)

Q126 2] of Gl ek, 91 ab NULL O] oF U] of of 3hu] B AALEHA] <Ltk

int PyDateTime_DELTA_GET_ DAYS (PyDateTime_Delta *0)
-999999999 of] 4] 999999999 7} 2] o] int 2, ¥ = HIEsh o}

W7 3.30] 7%
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int PyDateTime DELTA_GET_ SECONDS (PyDateTime_Delta *o0)
HE 863997+ 9] intE, & £ & w33 ch.

WA 3.30] F7}.

int PyDateTime_DELTA_ GET_ MICROSECONDS (PyDateTime_Delta *o)
00l A1 999999 7} 2] 9] int &, vlo] T 2% & wistgh ).

WA 3.30] F7}.
DB APIE 7 83l= EEY HYE A=

PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. datetime.datetime. fromtimestamp () o AE3t= o A3l ¢z}
EZ 2 A datetime.datetime AAE grE 1 W& o}

PyObject* PyDate_FromTimestamp (PyObject *args)

Z N datetime.date AAE WHE WS T

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 types.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 Py TupleObject * 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"}

}

o ®B7):
The data model method __class_getitem__ ().
A 3.9 &7}

PyTypeObject Py_GenericAliasType
The C type of the object returned by Py GenericAlias (). Equivalentto types.GenericAlias in
Python.

WA 3909 27}
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CHAPTER 9

Z7|=3f, mto|de|Mojd & A=

shol W e W ge 5§ =2 IHel A, THE ko] W/C APL 348 AH§317] Aol Py Tnitialize()
ZaoF Uitk B 7HK) B4 el Ao A Wt o9 Py,
sholWo] 271815 7] Aol T B4E FAAA TEL 5 dEUTh

— 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 3
- Py _IsInitialized()
- PyMem_GetAllocator ()

- PyObject_GetArenaAllocator ()
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Py_GetBuildInfo()

Py_GetCompiler ()
- Py_GetCopyright ()
- Py_GetPlatform()
- Py_GetVersion()

- FEEHE:
- Py_DecodeLocale ()

. W2 2] A

- PyMem_RawMalloc ()

PyMem_RawRealloc ()

PyMem RawCalloc ()

- PyMem_RawFree ()

Fa: oF ¥ Py Initialize() Aol £&3H F Utk Py _EncodeLocale(),
Py_GetPath(), Py_GetPrefix(), Py _GetExecPrefix(), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName () ‘:,’-l PyEval_InitThreads().

3
Ao g8 SRVt AAHHE, SR G2 FHel 2AFE SAeddth 9
Py _BytesWarningFlag S 12 A S} -bb+ Py _BytesWarningFlag S22 474

int Py_BytesWarningFlag
bytesUYbytearray® str&, EtbytesE int G v 2w A1 E Fsct 2Rt I AY
2o o e g By g

b gdoE AR

int Py_DebugFlag
P EA7 0¥ 28L AU (AE7 A8, A5 g 4o o &),

int Py_DontWriteBytecodeFlag
00] ol gox AATHE, Tl ML £A BES QEE Bl .pyc HAL 281 37 v

int Py_FrozenFlag
Py_Getpath ()l BE A4 A2 AN W ol & WAAE EASA d5UTh

_freeze_importlib®} frozenmain Z 2 I WA AFR 5= 7l S| 1 Yth

int Py_ HashRandomizationFlag

PYTHONHASHSEED 37 W=7} Hlo] 9% e Extd g 445 12 Ao}k
Z# 27F00¢] o}y ¥, PYTHONHASHSEED 37 W& ¢lo] vl siA| Al =& 27133 Tth

int Py_IgnoreEnvironmentFlag
AARE 4 9= EE PYTHON* 37 WS (9] & 5] PYTHONPATH 2} PYTHONHOME) & F A U ¢}

—EQ}-T &Aooz AAF YL
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int Py_InspectFlag
2IHEZE A AR QAR AgH

gE 2THEYHES AP S

-1 %7} PYTHONINSPECT ¥+7

int Py_InteractiveFlag
“igdoz 44F Y

int Py_IsolatedFlag
Agl RER ol APFUch A8 REoA sys.pathvw 2FHES tEdH & A2
site-packages U] & E] 2] & Z 33} %] kH U

I FAeZ AFFE YL
B A 3.40] =7}

int Py_LegacyWindowsFSEncodingFlag
S 27100 ob |, F AJ2Hl Q1T G o] UTF-8 AF Y thAl mbes A Z TS Ayt
=z

of

e EAdz 44N 1z A%

PYTHONLEGACYWINDOWSFSENCODING 37 W=7} n)o] 9 A] 2

et

ZA 8 W8-S PEP 5295 Fz a4 A Q.

A A

int Py_LegacyWindowsStdioFlag
ZHP27100] o} U™, sys BFE A2EHL 938 windowsConsoleIO thAl io.FileIOE AR

[BR=
PYTHONLEGACYWINDOWSSTDIO &7 W7l u|o] Q1A ¢k FAE 2 AR 12 At

ZPA| 8 )82 PEP 5282 Fx2 314 A L.
7HEA A=

int Py_NoSiteFlag

B2 E site YZE 9} o]of] £¥IE = sys.pathd Alo]E
UZEo siteE HAZ o2 IJFE
main () & TE34 A L).

-sgAoR AAFFE Y

o= olH T 2=

int Py_NoUserSiteDirectory
A% 3 site-packages ©I&1%1%I% sys.patho] 271517 kT

-s& -1 A, 18] PYTHONNOUSERSITE 3+ H4 2 AAEH Ut

int Py_OptimizeFlag
-0 2437 PYTHONOPTIMIZE 374 W42 AR YTh

int Py_QuietFlag
3} e A= A 2HA ) v d WA A S FAISHA] S5 T

—-ggAoZ AAgg ).
B A 3.20] &7}

int Py_UnbufferedStdioFlag
stdout 2} stderr A~ E 22 w7 3 3 A| &4

A=l
-u 343 PYTHONUNBUFFERED 37 W42 AAE Yth
int Py_VerboseFlag
BEo| 27|31E wjuir}, 2=
EgaAYZod, BES A
2E Ao st AEE AT
il

-v 7} PYTHONVERBOSE $+7
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9.3 ClE{=2|E]| 7|52} mlo|Da|A|o|M

void Py_Initialize ()

shol A I el 88 27181 gtk ol A4S WASE $§ ZRIBN AL, HE 3
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void Py_InitializeEx (int initsigs)
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int Py_IsInitialized()
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void Py_Finalize ()
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9.4 T2 MA XA of7f e

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)
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st7] 918l nuLL d 5 5T
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void Py_SetProgramName (const wchar_t *name)
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wchar* Py_GetProgramName ()
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wchar_t* Py_GetPrefix ()
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wchar_t* Py_GetExecPrefix ()
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A H BRI Juse/Tocal /plat & 4 BAF U9l The S A2 Ho 2 ALg A BAE

7ol /usr/local & 253}l % = mount 1} automount T2 1L ?—"éﬁ]—% vl 8 oF At
wchar_t* Py_GetProgramFullPath ()
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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
series of directory names separated by a platform dependent delimiter character. The delimiter character is
': ' 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, which is ' : ' on Unix
and macOS, '; ' on Windows.

I3l sys.executableo] Z2 W AA A=E (Py_GetProgramFullPath () & FZ3AHAIL)
2 AAE I sys.prefix?} sys. exec_preflxﬂ Hlo]d =& dYrth Py Initialize()E %
ST Z2Tdf o] & A AL TEAA Y s YT

ol E B9 & t]Z Y5t wehar * BXE & =0 Py_DecodelLocale () & AUt}
Az QA YRHoR AR nR, F30 BRE F 5EA7 BFAAT + A5k

HA 380 A HA: oA =23 o]E Al =2 73 AA AE7} sys.executableo] AFREH
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const char* Py_GetVersion ()

o shol A QB = el o) 1A WAL o AL T ZE EAA YT

"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 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'. On macOS, itis 'darwin'. On Windows, it
is '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 ()
AR spolH WA of 3t T4 A&d EAE S WP UL A E =
'"Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'
W FAE-e A4 A4S 7t A ULh SR e T AMAE U o] e Tl
FEo|A sys.copyright 2 A& 5 JlF Ut

const char* Py_GetCompiler ()

A shold MAS WEste vl AHd Ao e TAE 23S ARA gy oA € 9

El

"[GCC 2.7.2.2]"
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NE FAALe BA AFLE AP EEAE G2 2AAAE S FUTh o g wel A
Zo|A M4 sys.version?] 8 Z AlFH ULt
const char* Py_GetBuildInfo ()
AR stold Bz B Adad 2o Al A2 HT e Ik g A 7ko] 3 A W& wkghehy
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"#67, Aug 1 1997, 22:34:28"

BEE EAQS A8 AFAE AU BEAE 7S FANAE BB o] % ol
Froix] HE sys.versiond X2 AFH YL}

void PySys_ SetArgvEx (int argc, wchar_t **argv, int updatepath)
argc H argvoll 719 A sys.argve ’“785“45} o M7} M 22 IO main () Tl AL
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il 28 A g A

updatepath 7} 0 ©] H, of 7] 7} X 7} o] g7} 3h= BE 4 YUt} updateparh 7} 0 °] oUW, T4+ th3
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sys.path ¢l F7Fg Uth
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ol E x9S v Z Y5} wehar * BXYE S A=t Py _DecodeLocale ()& A& th
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updatepath@ A 2311, Q3= & sys.pathsS 22 E 7 A8E= Zl o] 51U TH CVE-2008-5983&
21—2 -(5-]_%1 }\]
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PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

B A 3.1.39] 7}

void PySys_ SetArgv (int argc, wchar_t **argv)
o] @4+ python AE LB} 12 AFHA e ¥ wdapah 7t 12 A H
PySys_SetArgvEx () A H =3t}

Hpo|E £ S Y Z QP 3te] wehar_* A8 S @£l Py_DecodelLocale ()& A& U
W A 3.40 A WA updatepath 752 -1 9l W} tF5 Yt}

void Py_ SetPythonHome (const wchar_t *home)
18 g e e, 3 EE ol ol uelelel AAE 4RI LA AL e
PYTHONHOME & X2 5} A
A= z2 WS APdE 5 3
7he] A oF . sho] A OJE%EFJEM FAEE o] AFAY W& HA3
Hlol E £ A E& YW 8to] wehar_* RAE& AEU] Py_Decodelocale ()& AHEFYTH
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w_char* Py_GetPythonHome ()
7|8 «“&”, & Py SetPythonHome () o gt o] A T & oA AAS groly DA ATH
PYTHONHOME 37 W49 3t& wkashyh.
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Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/O operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

o] AL 9 ukA o] o) A o] & T 37 915 & o] M= EA T T

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py_BEGIN_ALLOW_THREADS W] 3 & A BE2S 937 £AA A A42 AA3 Yo,
Py _END_ALLOW_THREADS WA 2= &

A BEL g FER PRk

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

of 45 A5 YL T AHUTh Ao JHzelE o] @A) 2= Fejol tha LolE S
RSt o A8 Uk S AT A E JEE AT ), 5ol A7) o] DA 2el= A
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A5 ohe GFolv 433} Fof o], shold AR o QA2 BT gl B7] AW AdS &6
A= 48 5 dF UL o2 S0, EF z1ib% hashlib ZEL tolHE ¢&s AU A T
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PyGILState Ensure ()@ PyGILState Release () &5+ o RE AAS A5 o7 ¢34}

Cag oA stol M S &+ A A&+ o Z5Uth

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_*() &+ (Py_Initialize()o] & Ao & HE3) A <
ok o 7hAR S FstgA L. FolHe 27 dEHZEHE = AL AYFHA W
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PyInterpreterState
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PyThreadState
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void PyEval_InitThreads ()
LR AE 317 b HAE 4
sho] 4 3.63% o] A WA el A=, o] Tt EAFA FO W GILS BHEUFH U T
W2 3,900 4 WA: ol A o] T obE A E S A b Th
WA 37014 WA: o] B o)Al by Initialize()o] o5 TEE A, o B EL HE A
TET I s Uth
MA 3200 WA o] Fee B Py _Initialize () Aol 222 = flsyth
Deprecated since version 3.9, will be removed in version 3.11.

int PyEval_ThreadsInitialized()
PyEval_InitThreads ()7} 2&% Q2 H,00] obd 7k ¥H&g Ut} o] gh4+= GIL-S B 7314
DL BET 5 UoIN, B AAEE AT 0] 2 AP T2 E B 3ol o AT 5 A5tk
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Deprecated since version 3.9, will be removed in version 3.11.
PyThreadState* PyEval_SaveThread ()
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void PyEval_RestoreThread (PyThreadState *tstate)
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A 9] PyGTLState _Release () o 3t TE 5 98 A=< A3l o it

sl utgd o), S AYEE=GILES RE8l1 999 FlolW TEE 553 4 Sy A=
2 A 9l of & g Y th

o
=
I-

Eh)
k]
Jo

Fa: "Aepd o] stojd el A o] d 2 wf A=A o]
So77) eEetE ~dl e FRA U 97 % 5
o]t} sys.is_finalizing () S AFR35}e] o] T4 &
93 9EA FAF 5 .

ol
\:l
z8

[-01[
m{w

void PyGILState_Release (PyGILState_STATE)
oA FE I RE AYL AMAFUL o TE Fo, FolHY A= I
PyGILState Ensure() 2% oA Z5Uth (v dulA o2 o] AHlE & A9
2] 2] A] ¢Fol A, GILState APIE AH&-3Hu Th).

PyGILState Ensure ()| it RE S &L -2 ~AH EoA] PyGILState_Release ()l tst
52342 ook Pt
PyThreadState* PyGILState_GetThisThreadState ()
ol 2H| =9 A AH E A E A S Ut AR Ad =) A GILState APIZ} AF-8-5 A ¢kt o
NULLE e 4= 9l 5t} v 9l A o A] 215 A d & AHE| & = (auto-thread-state call) ©] =31 =
A e AR, A Ao By ol A o gl FEAHA . ol e 7
SR P AT

int PyGILState_Check ()

A AEﬂ‘:ﬂGIL Hfota o™ 15 Whghetal 132 ¢ oW 02 Wkttt o] g o
W EE 2o 25 5 dsyth shold 28 = A7t 2 7)1 815 913 F A GIL-& B f5kal
9S ccﬂnu S gyt o] AL 2 = u)/Ad g5 Ut oA 2 Eo] 2 AU AEY m R
ffm oA 83 5 e, GILo] FA Stk AL € &7 HIe A9 S s A
:13-*1] god v st es & ¢ s Yk

B & 3409 &7}
S HIZ2= dH o7 T AuFE glo] AP YT Jfol & A v oA AFS o] & ZHO A A L.

Py_BEGIN_ALLOW_THREADS
o] ]2 2% { PyThreadState *_save; _save = PyEval_SaveThread(); & &3
th o= 52357 28 o] Aol F34AL; FAwWEE Py END_ALLOW THREADS W3 Z

o} A 23] of gt} o] Uﬂﬂioﬂ \q]q_} AR B YL 92 HZ2FAA L

Py END_ALLOW_THREADS
o] Ml Z 2= PyEval_RestoreThread(_save); }Z AUt 2= =257 235 0] g2
o] 823X L; o)A Py BEGIN_ALLOW_THREADS W] A Z 9} A %] & of ?fHA t}. o] W Z Z of tf Sk
ZA S &2 A E FRAHA L.

Py_BLOCK_THREADS
o] ] 2 & &= PyEval_RestoreThread(_save); % A HU: 2= =Z37 ¢ +=
Py END_ALLOW_THREADSS} S5 3t}

Py_UNBLOCK_THREADS
o] ]2 2+ _save = PyEval_SaveThread(); 2 &FFUTh d=SZ35 3 HF Ao Qe
Py _BEGIN_ALLOW_THREADSS} 53T},
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API

©
(3}
(3}
>
3
R

rr

nt

T Py Initialize() o]Z o T&F ofoF Tt}

SER
374N WA Py_Tnitialize ()= o|A| GIL& 27|33 T}

z

2 b

Pylnterpr etel State* PyInterpreterState_New ()
A A= E AE A E BEUh A9 Az £
22 AdssloF 3 BT 5 ALy

912} ¢lo] ZHA} oMl E cpython.PyInterpreterState News WA ZUTh

rlr
By
=

o
a

i)

tlo

P

void PyInterpreterState_Clear (PylnterpreterState *interp)
Az B G AA e RE AEE ALF TS A AB =g E H25 HfsioF gyt
Q12 glo] ZHA} o]l E cpython.PyInterpreterState Clear& WA YT}

void PyInterpreterState_Delete (PylnterpreterState *interp)
A el E AE AAE ) FUTh A A zH 2L RgF B2 JdaUTh Az E
U

30 o
“v = 1L HA
AE]= PyinterpreterState _Clear () o] tlgt o] d 322 A DA H Qo] oF g

PyThreadState* PyThreadState_New (PylnterpreterState *interp)
Fol 3 ez el g AA ol b= /‘H 2= A AAE v
Dot QAT o B4 @ TE 2 AL slalof 58l g

void PyThreadState_Clear (PyThreadState *tstate)
2= A AAe RE AEE ALY A JdB = E S5 Hfsiof gyt
B A 3904 WHA: o] &4 = o)A PyThreadState.on_delete ML ST &3} o] A=,
PyThreadState_Delete ()X &Y HYTh

void PyThreadState_Delete (PyThreadState *tstate)
2= A AAE FAFUTh A dBzgy 52 H5d 28 stk 2d= A
PyThreadState_Clear ()] 3t o|A &= A4 7§5] gl ojoF gyt

void PyThreadState_DeleteCurrent (void)
AR 28 = A E st st A9 Qe =z g & AUt PyThreadState _Delete ()2}
w7t A R, A9 JAHZIH %%v]ﬂ 22 glsdo 24 = A=
PyThreadState_Clear ()] 3t o|d S &2 A A AT g ofoF gt

rlr

PyFrameObject* PyThreadState_GetFrame (PyThreadState *tstate)

ghol W A = AE sstare®] A ZH QL 7HA ST

A% Fx2E T @A AY FQl 2 Qo] fled NULL S WY ok
PyEval_GetFrame ()& #FZ 3 AL

tstate= NULL ©] o}1] o] of gk},

A 3.90] 37}

uint64_t PyThreadState_GetID (P) ThreadState *tstate)
shol 4 2 = el isaie®] 158 2 S Al A EAE 7HA S U e

tstate~= NULL ©| o}1] o oF gk}
HZ 3.9 F7}L

PylnterpreterState* PyThreadState_GetInterpreter (PyThreadState *tstate)

ol W Ad = AE sstare] AE] B S 714U Th
fstate~= NULL ©] o}1] o] of gk},
W 3.9 F7}

PylInterpreterState* PyInterpreterState_Get (void)

AR} AE =2 2 7P g U T,

A sholwl 2a = Aef 7k AL A el zel el 7k o AW A el o el g W gtk NULL
< uEe 5 et
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T EA= GILS &3 oF 3 th
WA 3.9 &7}

int64_t PyInterpreterState_GetID (PylnterpreterState *interp)
Az H o 1FIDE RE Ut 28 st ol 7} 28 shd ~1 0] RigkE 1 o 7 28
k.

FZE2}= GIL-S B-83) o g Th
WA 370 271

PyObject* PyInterpreterState_GetDict (PylnterpreterState *interp)
Az d dlol Bl 7t 21732 4 Qe 9 el & vhy ) o] ek NuLLg HEglehd o 9] =
WA A EEAL AEzeleE G E AT 5 §lrk 7 oF Futh

o] A2 FFo] Az B A JHE A8t ©l ARS8l oF Sk PyModule Getstate ()&

A k= 2 o] obd Yt
B A 3.8 &7}

PyObject* (*_PyFrameEvalFunction) (PyThreadState *tstate, PyFrameObject *frame, int throwflag)
EEPEEE )

throwflag W} 7} W= Al F &l o] B19] throw () WA =X AFEF YT 00] ot H, FA <&
A 2 ey o
WA 39004 A 7A: o)A I astate Vi) S T T
_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)
=29 97t FHE AR
PEP 523 “CPython®l| Z & ¢} 7} APl 7P & Z X34 A L.
W 3.9 =7}

void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunc-

tion eval_frame)
=99 37 B4E 24T

PEP 523 “CPython°l| =& ¢ 7} API 71 & 32314 Al L.
WA 3909 7}
PyObject* PyThreadState_GetDict ()

Return value: Borrowed reference. 273 0] 29 5 AE] AR E A4 = J=d Y E & &gt
7+ &g g el AElE A ete ol A 1L 715 AR sl oF FUTth @A) A= AHE
A g gled o] S TS FUTh o] FUbNULLg RESSHY, of o = Y SkA] 9 gkal

TEAE A S E HE AT 5 vk 7R s oF g o

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
2 e HF7 AL g o5 WA AU id AR A 28 =9 28 = id Y YT exc
PN 2 o 9] AR JUTE o] T excoll that oW F2E E2A] 5 Uth
shel’, o] & 2& 5t Akl C 22 A3l oF Ut GIL& H#3F A 2 T E6f oF
sd = AE £ WS TE Qb 0 2 10 A v, 29 = (dE 24 2348 00] Bt exe7HNULL

void PyEval_AcquireThread (PyThreadState *tstate)
A JAHZEE 52 Y553 I 28 = A& srare E 3 FU th. state= NULL ©] oft] o] of
FU T =& ool BE ol Zolojof gtk o ~a=o] o] Fo] 9low, w2k Ael AR
g},

Fa: depde] stojdeAlo]d 2 wf A T oA o] FE TEEH, A T} sho] Ao o v
EoAA et 2E =Tt SR P YUTH 94 G TEE WA S8 W _Py_IsFinalizing()
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°|ttsys.is_finalizing () & AH&8to] o] 48 ZE617] Mol AE 2§ 7} ol d e Al o]

93 A FAT 4 5

B A 3804 WA: PyEval_RestoreThread(), Py_END_ALLOW_THREADS() %
PyGILState Ensure ()&} 43AHEE BAFHP oM, Az 7 stoldgA| o)A 3+
FAHEEHA A 2HEE FTEFYTH
PyEval_RestoreThread ()& (&SHE7F 27|13 E A] kS w241 A AT & & 15T
Frdych

void PyEval_ReleaseThread (PyThreadState *tstate)

A ~E = AEfE NULLE ARSI A JdHZ e S5 AU h 52 o] vk
ojofstal A A =7t E‘rr:ﬂ oF 3H T} NULL©] o} o] 01: 6‘?— tstate 1 A= _XH 2 E 4
UER=A) Sl sl vk AL UTH— 2127 ehow, WA el o e 7} B g Ut
PyEval_SaveThread ()« (&SHE7} 27|35 2] & B-Foxah) A AT + e A4E
F5Ach

void PyEval_AcquireLock ()

A% AR m e E] S8 NS HUTE T2 ol Aol BEolAo]oF FuITh. o] 2el =ol o v] Fo] 908,
7(]— /\]-ﬂ] 7]_ \:ﬂ-/\g 61—],] q_

WA 328 #H{A: o 5+ dA 2d= FHE BAFA F5UG o Al

PyEval_RestoreThread ()Y PyEval_AcquireThread()E AF&3HAIA] L.

Fa: depdo] gtojdg|Alo]d E uff Ag| oA o] FrE TESHH, 28 =) Sho] el o5l v
SAAXA v HE AHEVtEEH UL 94 $= S5 E WASH M _Py_IsFinalizing()
ot sys.is_finalizing () & AF&3t] o] & S E317] Aol AE|Z e 7} gho] d gl A o] A
HA QA FAT 5 JdFUTh

WA 389 A WA: PyEval RestoreThread(), Py_END ALLOW_THREADS () @

PyGILState Ensure ()9 ABHEE AAHQon, ez g s} goldaAolA st=
ZolTEH Y AR A s 5_2-61—141;]._

void PyEval_| ReleaseLock ()

Aol QB welE 28 A T Th 22 o Aol vhs o] 3ol of Ttk

WA 328 #HA: o F5= A4 2d= AHE BASGA st Al
PyEval_SaveThread ()W PyEval_ReleaseThread () S AFESHI Al L.
9.6 ME QIE{Z2|E K|
o7 25, &Y stol A B Z e H v WA Aduohul 22 22 A2, oA 22 A T oA
OZ]HE% JE ZEE wEofok ot A7 A5 z2ElE 28A &5 A= F Ut

“wl” JAE ZElH = dErd o] 27131 wf s oA Hxzg
4§ ol 8 A G A Aol sk g, M A selcle A2
24P Z2AS A A 1e
shol g el Aol 4 5o B4
o3t = o188 MaE o,
PyThreadstate_swap () B8 AHEste] A8 Qe mel g b AT & QST TS B2 A
£3t0] TE L 372 4 % Uk
PyThreadState* Py_NewInterpreter ()
AMAEJEZHE BFUTh o] AL go|f I= AP S AT (AL &3] #2d L7§?J
th E3], A gz Eo&= 7|2 5 builtins, __main__ @ sysE i?;]’o}oq, EE 9
v‘j:_rA M =8 AL 25Ut 283l 2 E Eﬂol‘:’(sys modules)d B& A 7§E sys.
path) = "7/ Gt} Af 3@}74011 sys.argv A7 gl Uth A2 EE /0 éE%‘ vt A A
sys.stdin, sys.stdout ¥ sys.stderr< ;%1;1/]11}(%, 22 o ot 7l A FER Y.
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void Py_EndInterpreter (PyThreadState *tstate)
FojR 2 E Az £8H = (K1) dEZ2HE S Pt Fol g = e FA 2E =
S ol oF Futh ofef o] AHE Aol thet AH S FRIAHA L. 0] RIFETY, AR A=
AR NULL AU T o] Sz e BaE BE 2o Ae7t o P U (A9 Q8 ze g
E& o] 4 E TS5 Aol RS ok ot vhEE wf 18] FAHUTE) Py FinalizeEx ()&
TN BARL R 33 A e BE A E AEZ e E B 53 g o,
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AE QEz el (3 W9l Qe ZE) s gL meaae] AF o] WFol, 15 719 A o] F A
FHUTE— ol & 5], 0s.close () 9 A ASF 519 A4S 15318 29 9 5o (W42
Zo oo o) JFL A S YFUTh (NE) AHz el 7k o] THH & 4 W], A%
o] A2 A55A % & ATk oA e 53 B 2713 (37) A WSS 8T )
=8 285U B A0 ez Eo] A BE AAE THE (42) e el o] o] T2kl YT 5
PRt ey

Au ez e e 2hol AL A B9 B, A E, AR Bl FUAE TN FET SUH T
712 of Gtk o] H 3 Ao O3} A== JEE A4ke FRY (1) Az 2EW BE
gAYl L A 4 97 WEPUTh 99 ASNA A2T 4 Ak AANE FRAA G A=

o} 3744 = 5 2 g Th

L3} o] 7] 5LS PyGILState_* () APIS} A33t= AL 7tthE 2o G984 A 2. o] 8] 3 API=, A B
Aelz el g o] EA = Asf 77H°1X1 7V* Ql, st A = FEf 9} 08 ¢+ L E Abol o] A d J&ﬁ]e 7}
A7l Wl EYUth PyGILState_Ensure ()8t PyGILState_Release () &2 A3k % Alo]dl

A B CIE 3 e B8 ABEA St Ao] ELUTE E, o] 2] T APLE AFE-50] sho] 4l o] obdl el = of 4
A AN ol TEE 5B 5 UE S S HROF ctypes) & B AL EE SR

w) %714 S gl ok
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9.7 H|=7| &E

Hl JdHz e AH = HE7] ES KW= dAYSZ AT Ut o8 s ¢ 3 2AE S}
void Z Q1| Q12e] e & FH T th
int Py_ AddPendingCall (int (*func)(void *), void *arg)
H A ZEE AHEA 2T TF4E A FFUTh FF3tH 0] BHEE AL func+ H QA 28
oA &5 7] A&l Foll FrH Ut Al Al ol9] A4 flo] ~10] vkskg Yth

AEHoz Fol YO, funce arg AAS AHE-3lo] 2= 1<l AdE = ﬂﬂ Y=o TEdHY
AAA oz s o) H FEHuT u] v F 7| H g2 SEHAW OS F A0 BRF FF
HYh

o QIE el EH 58 B4 uA (el funck A7 CAPIE AT 5 %

‘:ﬂ]\__ T

U,
func= 325 02, As) a1 o) AAT B -1 B oF T ). func T2 ¥E ) FYL
AR Aoz 2qe7) Aol SHE A FAT, Ao AE e So] A H Y 2d =2 ATe}7|
9 o A3 FohE 5 syt
o] ot Adets ol AA 2= AE L Do sy or), A AEzE 2o AR A I
U,

A B B LA o] FE T W T2 AV CILE RAgsfof itk 284 ko, I
fune7t H2H Azl Eol A T 2HE S ok 5 5o

|

33 AL A AP 8 A4E BEAU et 50 @ el S5
S WAL dech M9 2ASA ST 358 99 Folz v, N2 5ol Wi
71 A9 funck S5 S5 UL o) G AuASE Goio) C Aol A ol i 2=
B2k ol ASHA Uitk DA, PGILSiate AP AHSSHAIA £

WA 3990 A WA o) G457k AL QeI 2l ol A S W e B oA M) el 2ol el
A 5E9A il A8 AEzelEolH SEHES kg Uth o)A 24 A B e E & A
Aot 52 w3 padr

WA 310 F7h

shold QEZHE Zeotd Y A8 24 5E A4 A8 R A A0 AAL AT
S251g, o 8 A4 B4 el A8 E

o] C B30 28 1§31 2ot Aol L} $4 FET} sho] A SEe] Bej B ANE Bo BEFE
2 WA= Feha, g4 AH C BeE 2T S AFUD: A2 B4 ol =R EE AR A A
Utk AEse) At £4 $4E A EEE AT 5 YD S, 74 R0l Hus s )R oHEL
oA M A shol Wl £% F4 Yol HH AT ZHUT

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame int what, PyObject *arg)
PyEval_SetProfile ()3 PyEval_SetTrace () S AFRSto] 5549 324 T2 g dyrch A
AR A s S5 daol o= A2 AA o)A, frame2 ©] HﬂEﬂ Jﬂr%% = AA o
a1, what2 A4 PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN & TrT= PyTrace_OPCODE =

ol 1L, arg = whare] gtol whe} ohE U o
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what2| Zf arg2| o|0O]

PyTrace_CALL a}AF Py None.

PyTrace_EXCEPTION sys.exc_info () ol A vIEE oo AKX
PyTrace_LINE a}AF Py None.

PyTrace_ RETURN S EAFO A 13E = ZF, == o 9] & 1Sk Ao W NULL.
PyTrace_C_CALL S =5 =Sk A

PyTrace_C_EXCEPTION | &%+ 34 214

PyTrace_C_RETURN 25 =g AA.

PyTrace_OPCODE &+AF Py_None.

int PyTrace_CALL
Gy s gig A S Eus A, Avdelgel et Al 5o Hid
Py_tracefunc ol i’k what v 7] W2 g Al e ol ol T o H 73
oG el 9] vpol A uhol £ ;= 2 2) Alo] Aol Y7 W Eo] K] A ol

int PyTrace_EXCEPTION

A7t B Y wf Py_tracefunc F5oll th gt whar vi7) 2] 3L S T AW EH = 28 Y

ol A vtol E I =7k A eld & o2 7F A8 E o wharol] th3) o] %}Oiié Urtt o] 219 53}

= o9l AotE Qs stolH A8 o] {7 = 31‘%}‘/]1‘% o2 7} AutE o] 7 z# J o2 vkeke uj

ol 52Y T 34 G4u ol g8 o MEE AT Th 22 oA elol & B 2 ohA] BTt
int PyTrace LINE

2 WS o)HEZ R 1E ) what Wi 7] A4 2 Py _tracefunc &5 (SR Z 2314 8 4= of

Hduyhel A=+ 2k AT —LEﬂO‘A f_trace_linesE 02 & AR 3sto] sF =& ol off 3H

H&A43 & 4 syt
int PyTrace_RETURN
SEo| vty 1 & ufl Py tracefunc 5ol t) 3F whar v} 7 W42] 7k

int PyTrace_C_CALL

CEr7t3&HH 1 @ ul Py tracefunc &5l W) 3 what v} 7] 2] Zk.
int PyTrace_C_EXCEPTION
C &goa] g7 HAAN S W] Py tracefunc 5ol thdl what vi 7l H42] k.

int PyTrace_C_RETURN
C&471vtd3 e u] Py tracefunc &4l o) 3k what vl 7)) W 42] 7k

int PyTrace_OPCODE
A gHEA ARH AR G0} py_tracerunc B4 (AW T2 Foe ohd Uty o o3t
what Wi 7] 9] 3L, o] oI E= 7| RA o8 WEH A gFUTh 2d 9 f_trace_opcodesE
12 235 BAA 2 2 Aok Fich

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)
z23tde] F5E funcE AR ZUTH obj 7] M= A HA ‘“—'H7H AT 2 ol AgE 1, ¢
BEESE: ﬁzﬂb}mum@ 4 A%t Z25td G4 7F AEE § A5 oF 5HH, 2 8 = uhh oby
of ok 3= A& A7l A etal Ad = kA A E AlFdUTh 229 T
PyTrace_LINE, PyTrace_OPCODE ¥ PyTrace_EXCEPTION<S A3 & #AZ T &= o|HIE 9
s s =g Yt
T EA = GILS B35t Y ojoF gt}

void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)
FATTE funcE2 AAZATUT FH S5t T o|HES FFZEE o|HEE AR T &
FE=Cg-AAeL A H o EE ’\/\16}1] Aett= AE AL S, PyEval_SetProfile ()3}
AU PyEval_sSetTrace ()& AH&ot] 554 LE T4 g whar v 7] Ao o ®
PyTrace_C_CALL, PyTrace_C_EXCEPTION ¥+ PyTrace_C_RETURN<S FAIS}A] 95Ut}

SEAE GILE B33 9ol oF ik,
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9.9 11g CIHAH X|H

o] FFE2 AF UM A EFA T AME3LY] 98 A Yt
PylInterpreterState* PyInterpreterState_Head ()
Aelz el el AA S elaE S velo] Y& AHE W

PylnterpreterState* PyInterpreterState_Main ()
w2l ol el Z 2| g AHe] A A& viskgy o)

PylnterpreterState* PyInterpreterState_Next (PylnterpreterState *interp)
Aelz el 8 e AR 2] BBl A interp 0] 2] th Az E AH A4S &g
PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)
Sl Z 2| Y interpe} FHHH A= 2|2EA A AR pyThreadsState AA ol t) 3t Z A EE vl
shgh .
PyThreadSmle* PyThreadState_Next (PyThreadState *tstate)
2 pyInterpreterState AR o &3t BE 24 & AR 8| 2E A sstate 0] 2] TS ~H =

»mﬂmamgﬁu&

9.10 AgE 2 XA XH

o] olE Z el Fo| M 59 Ag = 28 A4 API(threading. local) S Q317 93 3H5
UolE| B TLS 738 & @l Fdte 2el= 228 AF 4 (TLS) ol v gk A= A9 A& F Yt} CPython C
T API= pthread 9} A =90 4] A3t APIS} AU T 28 & 719} 48 ARgste] 28 = o
void* S AZA gtk

ol FrE ST UGl EFT 2+ Ul 252 AA S AFdUTh
o)

=
bython.nol £ TLS API A Qlo] £ 8] o] 17 8ol Fe AL, 2= 22 A4 E ASo-e
pythread.hE Z3}a) of shu ).

0

Fa: BB AP @5 5 o} = AE voids ¢S HAISNA mmel B & AelsA sk 44
S5b3 B A s ok Tk voidr gel pyobject * ol 2HH, o 3
et

0.

9.10.1 A EY XHEA (TSS - Thread Specific Storage) API

CPython ¢1E] 32 2] €] Yol A 7] & TLS APIS] AL&-& ) A 3H7] 98l TSS API7} = Q1% 95U th o] API=
¥ = 715 YERR 7] fl8l int thAl A EE 3 Py_tss_t% A& Th

A 3.7 37}

o ®B7]:

“CPython®] 2~ #| T-2 2 A4S 98 A -2 C-API” (PEP 539)

Py tss_t
o] A5 FxE 2¥ = 7] AElE JER Y, Foj & 5 TLS Aol wel Getd = glon, 7] 9
2713 HE Yt = Ui =7 syt of FRA = 30 WH 7 s U o
Py_LIMITED_API7} B ¥ A 2w, Py _tss NEEDS INITE o] §¢] A7 ddo] 3 &H Ut

Py_tss_NEEDS_INIT
ol A E = Py _tss_t W49 X 7|3} A} (initializer) 2 -3 Ut} o] vl =2 2= Py LIMITED_API®|
A Y= A Fgoll Festd Al L.
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et

Ol

=X
[

Py_LIMITED_APIZ DEH S R 5o 23 Y= Aol FHo| EF YA B A &Fo] E7Hs8

Py_tss_t9 & 4.

Py_tss_t* PyThread_tss_alloc()
Py tss NEEDS_INITE Z7|3H9 gk 22 49 3h< vhsstAY, 54 & A3 Al NULL S
akhghy o

void PyThread_tss_free (Py_tss_t *key)
2E Y 9= 229 YIS HASIEE P Thread tss delete()E WA T&3 &,
PyThread_tss_alloc()ol] oaf @FH FoX keyE TF A Fth key AA7F NULL ]
bPE A% A Pk

ZF31: A freed key becomes a dangling pointer. You should reset the key to NULL.

HME

o] 44+ E9 Wl WS keye NULLO obyolof Furh  EF, Fo]A py tss t7}
PyThread_tss_create ()2 =z 71 3 1 A oF ¢ © W, PyThread_tss_set ()3
PyThread_tss_get ()9 22 4% A 5yt

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] Z7]3}toll A &34 0 Zh2 ¥HEstU ). key QA7) 718] 7] &= ko] Py_tss_NEEDS_INITZE
27185 7 o8 B0l 5 A YUk o] Gt 2L oA WA T 55D 5 %
oF - o] 27]3}d 7)ol thal]l &3t of - A= 5HA] tom A A whEy ok

void PyThread_tss_delete (Py_iss_t *key)
TSS 715 AHAI 8] BRE A=A 712 A-AE - LA 3L, 719 273} e & 273} X
de o2 WAPYY. I H 7= pyThread tss_create ()& HA 27|88 4 5yt ©
Fot e A M HoR 559 5 JFUTh- ol v 319 B 7)o tha) TE3W o T A &
a7 ekt

int PyThread_tss_set (Py_tss_t *key, void *value)
AR 2 =) A void* gha TSS 713} deAer A4S YEW = 0 g gy
2g =0 7)o void* greZ o IR FWHJJOl As U

void* PyThread_tss_get (Py_1ss_t *key)
AR 2~#H =2 TSS 719} #AH void* kS 93Ut A 28 =9 7] A A4 o] led
NULL-Z 9F3Hehu o

e

b1 o X

N

9.10.2 AdE E& MEHA (TLS) API

WA 3758 HR): o] APl 28 = A4 (755) APIZ T2 E U ch,

@3 o] MA APIE int 2 SHASH] ALE @ 4 gl WA 0= VBN TLS 717 399 B L
A A Qo ol e o FAF A, PyThread_create_key () An) AHR A 0 o), O
TLS 4t o)l & FAB A RF o} R A 314 o

oA 53 T34 FA =2 A3l o] WA APIE A ZEo A ARgsf A= < H YT
int PyThread_create_key ()
void PyThread_delete_key (int key)

int PyThread_set_key_value (int key, void *value)
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void* PyThread_get_key_value (int key)
void PyThread_delete_key_value (int key)

void PyThread_ReInitTLS ()
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cHaPTER 10

ojo| W 7|8 74

B A 3.80] =7},
TF2A:

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()
PyStatus_IsExit ()

PyStatus_NoMemory ()
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e PyStatus_0k ()

e PyWideStringList_Append()

e PyWideStringList_Insert ()

e Py ExitStatusException()

e Py TnitializeFromConfig/()

e Py PreInitialize()

e Py PrelnitializeFromArgs ()

e Py PrelInitializeFromBytesArgs()
e Py RunMain ()

e Py GetArgcArgv ()

A F A (PyPreConfig @)L _PyRuntime.preconfigol] A &% 1 T A (PyConfig §) &
PyInterpreterState.configol] A3 Y

z2713}, stold A o] E A ER FRIA A L.
o] B7):
PEP 587 “3}o] ® % 78} A,

10.1 PyWideStringList

PyWideStringList
wchar_t* A2 9] g2 E.

length7} 0 0] oFU W, items+ NULL ©] o}u] o] of 3l B E EALY-2 NULL©] ofu] o of gt}
HA=:
PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
item< listoll 37} t}.
o] & T & W shol M Z AP 2 7] 8}8f of Fth
PyStatus PyWideStringList_Insert (PyWideStringlist — *list, Py _ssize t index,  const
wchar_t *item)
item= list2] index ) 44U}
index7} list A o) Bt} A Y 20 W, item< listol] 37} (append) g th.
index= 0.t} I A Zolof gy th
o] & & W stol M -Z AP 2 7] 3} of T
TE2A BE:
Py_ssize_t length
YAE o).

wchar_t** items
grE FEE,
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10.2 PyStatus

PyStatus
z2713} & AHE At F2A: AT, oY e 8.

int exitcode
27 FE.exit () o AEH AL

const char *err_msg
of| & w A A
const char *func
o] & BE F49 0%, NULLY 5 AU Tk

= “ Sk
BHE TEE T

PyStatus PyStatus_Ok (void)

i
AA-E.

PyStatus PyStatus_Error (const char *err_msg)
WA A 7} 23R % 7]3) of 7.
PyStatus PyStatus_NoMemory (void)
w22 g A (2] 7).
PyStatus PyStatus_Exit (int exitcode)
ARE S5 T oA e TR
SHE Aelete &
int PyStatus_Exception (PyStatus status)
AL AU oW FRYU Felw, o9 Azl gk ol F

Py _ExitStatusException() & ZZ&3}o].

int PyStatus_IsError (PyStatus status)

A7t ol Y7k

int PyStatus_IsExit (PyStatus status)
297t FEAUR

void Py_ExitStatusException (PyStatLts status)
status7F ZF 0] H exit (exitcode) & T3 Th status7} o 2 o] A o] & WA X £ ¢
0o]old 58 F =2 253} PyStatus_Exception (status) 7F00¢] ofd uj

3 o gL o),

o) 4 3
w

Al
3=

Zy: JEAoZ ulo|HL PyStatus funcE A A3l d= |22 E AFR-3+= ¥, func 7} NULL
2 4E AHE Bet U 948 AL E

PyStatus alloc (void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

}
return PyStatus_Ok () ;

}

int main(int argc, char **argv)

(Th5 slTeTATol AI%)
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(o] A sl o] A ol A AH)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

}

PyMem_Free (ptr);

return O;

10.3 PyPreConfig

PyPreConfig

sho]11g AHA 271815k o] AHgH & FRAL
o Spo| A v R @FAE At
+ LC_CTYPE 2A & +8¥ Itk
o« UTF-8 =& dA s}
AR e 2785 B
void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)
Shol 1 74 02 A F4& 278tk
void PyPreConfig InitIsolatedConfig (PyPreConfig *preconfig)
Aele T4 0% A TS 28 g,
TEA LE:
intallocator
w2 2] Ao o] 5
+ PYMEM ALLOCATOR_NOT_SET (0): W2 2] &FAE " sHA] st (V&%= A8
Fch
e PYMEM_ALLOCATOR_DEFAULT (1): 7] & W2 g] &=

].
e PYMEM_ALLOCATOR_DEBUG (2): T 1 Zo] 9= 7|2 v 2 g] &F=A}
o

=

e PYMEM ALLOCATOR_MALLOC (3):malloc () & A< ZFA g ot
e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): YW1 Z9o] d=malloc () Y AFES 7A 3t
[RR=3

« PYMEM_ALLOCATOR_PYMALLOC (5): 3}o] % pymalloc ¥ 5 2] &=}

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): TJH] L 3 0] ¢l 3}o] & pymalloc ¥ 2 2] &
A}

glo] M o] ——without-pymalloce AR 3}lo] A= W PYMEM_ALLOCATOR_PYMALLOC I}
PYMEM_ALLOCATOR_PYMALLOC_DEBUG-Z A {H A &5t

vz A& FREAA L.

int configure_locale
LC CTYPE EA LS N8 A AT 2ALE AAT U7 0 222 ¥, coerce_c_localedt
coerce_c_locale warn< 022 AASH T}

int coerce_c_locale

29} Zod, C 2ALS ZATUTH 13 22w, LC_CTYPE 2A 4 91 ZAEA 24
Ut

162

Chapter 10. 10| x7|3} 3+




The Python/C API, £A| B{Z 3.9.23

int coerce_c_locale_warn

0°] o}y ™, C 2A A o] A2 7P

int dev_mode
PyConfig.dev_modeg FZ 3} Al L.

int isolated
PyConfig.isolatedd FZIA4AL.

int legacy_windows_fs_encoding (Windows only)
001 OFv] W, UTF.§ 1= £ 1] 23 o181, 5ol 4 5] A 28] 2151 & mbes 2 44541, 512
A" ol 2] 8] 7] & replace® A A St}
Q= Qo Ak AR 7F53tU ) #ifdef MS_WINDOWS A2 2= 59 53 F=of AHgS

F gk

int parse_argv
Qo] o}, Py PrelInitializeFromArgs ()®} Py _PrelInitializeFromBytesArgs ()~
Uk sfol Hol WA & AAE TE LA A 22 PR argy AAE TERATUD
EERPEE AN

int use_environment
PyConfig.use_environmentS FZSHIA L.

int ut £8_mode
0°] oby ™, UTF-8 R =5 &3}t

10.4 PyPreConfig& A28t A =7|3}

sho] 8 Abd 27848k 4
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
preconfig AP T4 ol A Shol W& APA 7] 55 o
PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char *
const *argv)

preconfig AR AT B Z QA (o] = FA4D) o A shol AL ALA 27 BHF U Tk,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int ar, g ¢, wchar_t * const * argv)
preconfig A1 747} W% & AR} (2ol = FA1R) o A Thol 1 & A 27| Bk ek,

S &A= PyStatus_Exception ()3 Py _ExitStatusException () & AF&Ste] (3 YZE

= Aelshok gt

gfo]W A (PyPreConfig InitPythonConfig())e A%, W& & AR = HNE 273354, <l

TP 22 A A0 G2 F7) wiFoll, ol HE AP FASH] f5l B E E AAE AdE o of

FUth & 9], -X utfs ¥¥ & {42 UTF-8 =& &43}3hrt

PyMem_SetAllocator () &= Py Prelnitialize() ©]&o|| Py _TInitializeFromConfig() ©]Z

of Z&dt] AHEA Ao vRe TFAE BAT & s ULk PyPreConfig.allocator”f

PYMEM_ALLOCATOR_NOT_SETC. 2 HAE W Py Prelnitialize() Ao T 4 IS5 Yt

PyMem RawMalloc ()3 - gtol# v R ] & gh= gho] AL 273} A of| AR A= < A,

malloc () ¥ free () & AH 3E3= A2 FAF AT YTE AFH 2718} Aol Py_DecodeLocale ()&

s2a0d o Fuc.

UTF-8 228 245}817] 918] 1A 27158 A8 of:

L‘
§

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

status = Py_PrelInitialize (&preconfiqg);

if

}

(PyStatus_Exception(status)) A
Py_ExitStatusException(status);

/* at this point, Python will speak UTF-8 */

Py_Initialize();

VA

use Python API here ... */

Py_Finalize();

10.5 PyConfig

PyConfig

stol A& A7) 918 vl stehv & 2@ 22,

FZA| HAE:

void PyConfig InitPythonConfig (PyConfig *config)
Sholdl w4 o= F4E 27134k,

void PyConfig InitIsolatedConfig (PyConfig *config)
Aed PR FAS 271SRY

PyStatus PyConfig_SetString (PyConfig *config, wchar_t * const *config_str, const wchar_t *str)
Qo= B str2 *config _strzZ BAFg Yt}

d 239 stol g AR 27343yt

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t * const *config_str, const
char *str) .
Py_DecodeLocale () & AH&3t] sr= YA Y810l A5 *config_strol A ch

22510 sho M S ALA 271 F3 T

PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t * const *argv)
gol= BAdE Wel 2 X AR

I Q54 sto| M-S AFA 273U T

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int argc, char * const *argv)
HH € RS BB FUTh: Py_DecodeLocale () & AH§3Ho] vl EX & HEE T o

2 2 o shol ML AR 2 7] 3hah o,

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list,

Py_ssize_t length, wchar_t **items)
glole B g AE listE length &} items 2 4 B I th

D230 w0 g A 2753 T

PyStatus PyConfig_Read (PyConfig *config)
EE dbold A= syt
olm 2739 d=+ WA A g5
2o 8w sho W e APA 275U,
void PyConfig_Clear (PyConfig *config)
T4 WEEE s Al gtk

o2 pyConfig WA= E BashH sho| M AR 27188t o] A%, Pyconrigd 7]Hke
2 Sh= shol A AL 2718} A YU PypreConrigh 359 T4 BEA 2 W, pycontio
WA =S 5287 Mol A el oF T}
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e dev_mode
e isolated

s parse_argv

use_environment

ot

T3}, PyConfig SetArgv ()Y PyConfig SetBytesArqgv ()7} AFRE W, AFA % 73} FA o]
W& & AR} (parse_argv7h0o] ofH)of] o] &317] wZof T2 WA EHTE HA o] A EE
ZEsloF FyTh

o] HlA =9 i%x}‘“ PyStatus_Exception () &Py _ExitStatusException () = A& 3}
el (e} F5)E A s oF g

TZA 2=

PyWideStringList axgv

B & A sys.argv. Anksfe] o] spoju i 74,
% argvE FE LA paroc_argv® FRAAL ravsh o) o,
F7t= o] sys.argvZt 4 SR8 A E v of Q2

wchar_t* base_exec_prefix
sys.base_exec_prefix.

wchar_t* base_executable
sys._base_executable: _ PYVENV_LAUNCHER_ _ 37 W3z, T+ PyConfig.
executable® AFE.

wchar_t* base_prefix
sys.base_prefix.

wchar_t* platlibdir
sys.platlibdir: ZZ glojH e8] tJAE g o] &, ——with-platlibdir®E FA A 7Ff
A AE YT}, PYTHONPLATLIBDIR 37 W42 A 7&4 g4 syt

WA 3.99 F7}.
int buffered_stdio
03 Zrod, W8 57 e BEE 343531, stdout T} stderr A E S W3
k.
stdin2 3/ W3y g2 gyt

int bytes_warning
13 2o W, bytestbytearray S str 8|23 AL, EE=bytesE int & v|nd o] A1
£ AT 2 ol 4ol W, Byteswarning 19l S WA U .

wchar_t* check_hash_pycs_mode
;A 719 cpye 3L FEAY AF TS AAF U (PEP 5528 TR A A 2):
—--check-hash-based-pycs B8 & 34 3k

i)

5 BES

.‘_4

3} Zk: always, never % default.
L2 default YUt}

int configure_c_stdio
0°] o}Jy ™, C x5 2E Y (stdio, stdout, stdout) & AT} o & Eof, A=A
T REE 0 BINARYE gt

int dev_mode

09] oF ™, Fhol A A2 B=

int dump_refs
00 oh B, F 8 Al o W3 T4 A

=7
Py _TRACE_REFS WjZ &7} M=o X A5 o] oF gt}

23

m°1‘
L
v

i

£
o
fd

wchar_t* exec_prefix
sys.exec_prefix.
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wchar_t* executable
sys.executable.

int faulthandler
0o] oty ™, A] & A] faulthandler.enable () & EE3 YT

wchar_t* filesystem_encoding
g AJ2~"H 91T Y, sys.getfilesystemencoding ().

wchar_t* filesystem_errors
U A" 91T Y of|#], sys.getfilesystemencodeerrors ().

unsigned long hash_seed
int use_hash_seed
R A F A=

use_hash seed’F0°] W, o] A2 Al Al =7 2 E MEANE T, hash seed= FAH

S1=8

wchar_t* home
ERRES R
712 A © g pPYTHONHOME 37 W= gholl A 27315 Yt
int import_time
00] ol ¥, QEE A7HE =27 Fhch.
int inspect
2IAHEUEHS AN T 54 RER o3t
int install_signal_handlers
Ald A8 71E AX U7
int interactive
3}a R E.
int isolated
ORTHIH, A2 =& &3tk
« sys.pathol= 22 E T E e (argv (0] o} A4 DA e el A ALHUhE A
£ 2}9] site-packages T HE 2] = Y5 T
e J}o] A REPLE 3 A T2 2 Eo|A readlined YZTE A E 7] E readline +4 S
GAZ A & s U T
e use_environment®} user site directoryE 022 ATt

int legacy_windows_stdio
09] o}y W, sys.stdin, sys.stdout ¥ sys.stderrd]] io.WindowsConsoleIO th4l
io.FileIOE AFEEY T}

A= Lo Ak AL 7H5 YT #ifdef MS_WINDOWS MlA2 = AT 54 F=o A&

S A%k

intmalloc_ stats
0°] o™, 28 A] 5hol A pymalloc ¥ 2] SdAlol th et BAE =3t

slo] M o] ——without-pymalloce ARE3te] W EH T o] F4-2 FAIH UL

wchar_t* pythonpath_env
DELIM(os.path.pathsep)o 2 T EH EXd=z 23dH & AN A=,

7]E A © Z pYTHONPATH &7 W= gko A 27132 Uth
PyWideStringList module_search_paths

int module_search_paths_set
sys.path. module_search_paths_seto] 03 2o, A2 FAL ALstE= 471
module_search_pathsES A AU}
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int optimization_level
EEEERE
e 0: & 171 = A3} 7] (Peephole optimizer) (ZL2] 1L __debug__ ] TrueZ AAH Yt}
o 1 oIS A AU,
.2 ErEYSAATUG

int parse_argv
OO] O]—]’]Eﬂ) = 1}‘4—01 \i

v [<Jm]
W AE A AT e E AL DA

debug__ S FalseZ@ A&}

O.f.u
N
0,
R
o
L)
rlo
i
)
>
[o
fu
Q
H
Q
<
ulit
4
Ao
S
1%
ke
i_.
Q
h
Q
<
=2
>
i)
o

int parser_debug
00] ol ®l, T 247 tm 7 28 AUth(AHYD §A4 wrel, AL ST,
int pathconfig_warnings
0 2o, 42 A AL o AE AdAAUT (2 A8, A=
22514 oy, 124 ehew, A7k stderr o] 7155 Utk

wchar_t* prefix
sys.prefix.

rlr
i)
o
ri
o,
K
Ht

wchar_t* program_name

Z2 I3 o] 5. executabled 27138t Ul AHEE 1, 7] ol 8] WA A o M = AHE-H U T

wchar_t* pycache_prefix
sys.pycache_prefix: .pyc 7|A] HFAL

NULL©| ¥, sys.pycache_prefix+ None 2 2 A A Yt}
int quiet
A5 e, & 50, 34 REoA A2dd WA WA A& ZA8HA] g5y Th

wchar_t* run_command
python3 —c COMMAND QlA}. Py RunMain () o\ Al AF-&SHY T}

wchar_t* run_filename
python3 FILENAME A} Py RunMain () oAl AF&-3HU o}

wchar_t* run_module
python3 -m MODULE Q1 A} Py_RunMain ()9l A ARy th
int show_ref_ count

FEAF 2% 252 BAGUR

-X showrefcount H8 & FHo2 12 4P

stol e ty 2 W=t A st} (Py_REF_DEBUG M2 2 E A o3 oF gt}
int site_import

Azt o site RES YZE FU7P
int skip_source_first_line

anel A 2 AUFHUR
wchar_t* stdio_encoding

wchar_t* stdio_errors
sys.stdin, sys.stdout W sys.stderr® AT HT} A7 H o 8.

int tracemalloc
00] o} W, A]ZF Al tracemalloc.start () & &3}

int use_environment

0N CH=W, 87 WeE ALEFL T

intuser_site_directory

00] o} ™, AFE- AL Aol E YA E 8] & sys.pathol 71U
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int verbose
00] ohUl ™, Al BEE B4 B T

PyWideStringList warnoptions
sys.warnoptions: Z1 ZEE WE3F}7| Ydtwarnings BEL 34 7FF 2L Ao A]
N Ee SAE9 2.

warnings EE-2 sys.warnoptionsE <02 F7Ig Ut vl 9 pyconfig.
warnoptions @82 7} WA ZAALE = warnings.filters® A WA &5 o] FYro}
Hd =& A,

int write_bytecode
0°] obU ™, .pyc 4= 7S5
sys.dont_write_bytecode¥ write bytecode® HFAH Zto 2 7|35 Tt

PyWideStringList xoptions
sys._xoptions.

int _use_peg_parser
PEG 7% 4715 2433712 7123k 1.

-X oldparser$} PYTHONOLDPARSERE 020 & A A gt}
PEP 617% ZZ 3 A L.
Deprecated since version 3.9, will be removed in version 3.10.

parse argy7h0o] ohU W, Ak shodo] B & AAE TR LA 5E AT L2
7H R R4S 3, arguol A sl A A7 A A Uk B B A4S FRHAAL.

xoptions 4L HE $4S AF37] 93] T2 AP Uh -x §AL FRIAUA L

A 3994 ¥H7A: show_alloc_count ZEZ} Al AS 5ol

10.6 PyConfigE Al23F 7|5}

shol 12 %718} B4
PyStatus Py_InitializeFromConfig (const PyConfig *config)
config T/ ol A shol & 27|33t
S EA = PyStatus_Exception ()3 Py _ExitStatusException () < AR&3Fo] o] (of &
= Al oF it

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.

223 olg= AA e d:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

/* 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;

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto fail;

}
PyConfig_Clear (&configqg);
return;

fail:
PyConfig_Clear (&configqg);
Py_ExitStatusException (status);

71 e A%k °H & o, FAES A2 v 4F FetHE A ok

PyStatus init_python (const char *program_name)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception(status)) {
goto done;

/* Read all configuration at once */

status = PyConfig_Read (&config);

if (PyStatus_Exception (status)) {
goto done;

/* 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;
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10.7 Ag|E 7o

PyPreConfiqg_InitIsolatedConfiqg ()%} PyConfig InitIsolatedConfig() S4E Al2H

A shol e Aelshe TS R o2 Sof, o] 1 e S§ mz I W37 913

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.

T4 5L o A3 o] T SR UL ol T T4 AL AL AR G2 FHL AT B
g vsteld 4= 74 ("2d 9E7) 2 4N

10.8 I}lO|M 14

PyPreConfig InitPythonConfig ()&} PyConfig InitPythonConfig () S5+ AWt ulo]H A
W B2t AG A A shol A WES Y] A e T4 BE U

59t W E AL vhol A TS AHSE £ wE, A T Wg
W

o] 3+4~=LC_CTYPE 27| Y, PYTHONUTF8 W PYTHONCOERCECLOCALE &7
(PEP 538) 2} UTF-8 2 = (PEP 540) & &4 313t}

T A2 REol A A== AHEAF A o] sfelxl e o

=AU,
sof weC 2749 A

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;
}
status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {

goto fail;

}
PyConfig_Clear (&configqg);

return Py_RunMain () ;

fail:

PyConfig_Clear (&confiqg);

if (PyStatus_IsExit (status)) {
return status.exitcode;

}

/* Display the error message and exit the process with
non-zero exit code */

Py_ExitStatusException (status);
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109 E=2 ++d

pyconfigole A2 FHE AW oje] B=skEPS o} dgrvink
- AR T A
- PyConfig.home
- PyConfig.platlibdir
- PyConfig.pathconfig warnings
- PyConfig.program_name
- PyConfig.pythonpath_env
— ?ﬂxH ZLOJ qa]ﬂﬂ XJ\:H ARE 047] —ﬂ‘éﬂ
- (PyConfig.program_nameo|A) Z2 1 AA AE2E A7) Y3tPAaTH & HS4
- _ PYVENV_LAUNCHER__ 37 ¥
-¢g = % A 8) HKEY_CURRENT_USER ¢} HKEY_LOCAL_MACHINE <]
“SoftwarePythonPythonCoreX.YPythonPath” o} &]o] &= A 2E S & 203 7
2 (71 XY & shold A dU .
R FEEYEdE:
- 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 = Spbel 2 A=tk AAH o] 94 oW, ol Me AAE A G BEE A9 AN B2
FAAE AUt} module search_paths_set©] 00] ', module_search_paths7} ANA L= 1
module_search_paths_set©o] 12 AAF Ut}

Sl JeH B E J2 74 29 AEE YA AR WSl R AR TS AN BT 2 ¥
Al g4 01’“1412]- Bl o] 9] Folr ExEL HAH EZ}—T— Skt module search_paths_set
= 7}

7,ﬂ
o] 12 AAF W module_search_paths= AAH Ao 2 +FSHch o] A%, A2 FA JH I

A1E AR H pathconfig warningsES 022 AARATFAHAAL (U2 AL,
28R g5y .

base_prefix base exec prefix BEZFAAE R Fo 2V 2 prefix® exec_prefix® e

A&yt
Py _RunMain ()3} Py_Main ()< sys.pathE £33}

e run_filename®o] A AFH 1L _ main_ .py 2FTHEE 3= r dE g o W,
run_filenameg sys.path &of 71

e isolated’}0o]H:

- run_module°] AAE W, AA tyAE | & sys.path & 71Ut A g & ¢
= T o ol FAR 514 gkF U

- run_filenameo] AAHH, 5tdH Y tJAH 2 E sys.path $oll F74 Ut
- 28X o, W EAY S sys.path & 715t
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site_import7b 0] obU W, site EE O sys.pathE £ AT £ 9dF Yk
user_site_directoryZt 00] oby il Ab8 2}9] site-package U] # E] 2] 7} £ A3t H, site RE S
A}-8-71] site-package T] 9B 2] & sys . patho] F7}gTh

oot 2 A 3de] AR A6 A Uth
e pyvenv.cfg
» python._pth (=%
e pybuilddir.txt (F4Y2 A&
2

B
A M4E= Pyconfig.base_executabled AASH= o AFEH YT

a48)

—

_ PYVENV_LAUNCHER_ _

10.10 Py_RunMain()

int Py_ RunMain (void)
HEg Zoly FAHA ANAH W (PyConfig.run_command), AP E (PyConfig.
run_filename) B & (PyConflg run_module)g A& at]c}

NEAo g, 28T -1 FAE AHS S wl, REPLS A3 gt
A

Ao 2, Shol 4 sho] detol = T exit () Fol ALT 4 It FE S NHFU T}
Py_RunMain ()& ALgShel B4 A2 o)A AqE & AL§A Ao shol A el shol 1 AL 2

234 2.

10.11 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argy)

ool #4357 Ao, Al ¥ & AAE 7HAZF YT

10.12 CICHA| =7|8} HIS7H ZEE API

This section is a private provisional API introducing multi-phase initialization, the core feature of PEP 432:
o “3 2 (Core)” Z7]3} A, “Z 4 3ke] upo] A7
- W&,
- W ol 9l;
- W3z
- sys EES FEAo2w 27 P YT (£ £0°]: sys.pathE oF4 EA8HA] ed5UHh.
o “F(Main)” 27]3} &7, sto] o] &3] 2718k Ytk
- importlibE& A X3t FAAT YT
- Az vAe AeRITh
- Alzd A2 718 AA g
- sys B8 27|3E &5 (A& £9]: sys.stdout ¥ sys.pathE W54 h);
- faulthandler® tracemallocd Z2 A& 7|5 A3ty

- site BES 4XE Yt}

FIN

5 (frozen modules);

olv

==
o ©

vl Z7) FA A APIL:
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e PyConfig._init_main: 022 AAEW, Py TnitializeFromConfig ()= “3AA” 273} ot
Aol A T3 ch
. PyConfig._isolated_interpreter: 0o] olud, ~d=, A8 Z 2N~ W T E 23514
U rth
PyStatus _Py_InitializeMain (void)
“F” 27|13 AR o] 5o, Fto]lH 2713E A5 Fh

“HA” A A= ot H REE X E 31X &1 importlib EE 9|
“_%” oA o A Bk A2 U T 74; 4L x}]xqqzs]-ﬂl/‘r Z 437 9
Aodd 4= glon, AFE2} A9 sys.meta_path Y 3EF (importer) L}

29

A gk 42 e
3 5ol 8ol skl B A8

EZSeAAES 21151413}-

941 B o) ol 3 A ol ol shol Mol A 4= T4 A4S 4 A D 5 93, ol 7o) PEP 4329
%71 F sy,

W47 B 7 A= 405 A SkgtgITh o BAel A TS AL 4 9L, Folo] 1A skofo
AL A BT A S, AP T E oA A4 A8 A S Ak A8 5 APIA
2AD AR AAEA APIE £ ASAG A AT 5 A5 T

“B AT I <5 2713} DA Afolol| A stel W FEE A shE oAl

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_ InitPythonConfig(&confiqg);

config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig(&config);

PyConfig_Clear (&configqg);

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

}

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain', "

"file=sys.stderr)");
if (res < 0) {
exit (1);
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);
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cHAPTER 11

oz22| 22|
1.1 e
shol o] W me] #elo) & BE shol A AA 9 HlolE TEE LF = BN U (private heap) & 3
Utk of u] B 99 el shold wme] #e) Aol o)) A 0% o] Fo HuTh vhol 2 W el
BelAbe B4, ATUE 8 A0 B EE AT 2L 54 AR A B9 T SRS Helst

NE e 74 248 M3 Ut

A e s ol A, AA v e) FRAE 29 AA Y vl e Bel Aol 4 Agshe] WE Yol =
%ﬂ&%%ﬂ1H2ﬂﬂﬂﬂﬂv%§#ﬁﬂ%%ﬂ@ﬂ%%%%ﬂﬂiﬂg%ﬂﬁﬂﬁﬁﬂ%
AA L GG 2 Yol A 455 24 AR B 54 BEEEE
o g Eol, A4 O ARYA 87 A SE/F0 A5 L AR, A5 AAE F Wl A
EAG, RS EE 94V the ) el P Utk utebA] shol A W= el el A% A9 AR
FAANA A DA, FAEHEA D ZA WA AEHFES Gk

£ ez el e AR ol o3 S ], AHg AL
AHE FHA O 245, AEAT AT > grke A
279} ) Ef 5 W5 8 913 5 B2 S o] AP Aol LA H Bho]
wel o] g ol mer A g

W) 48 5, B A AL C ol el ol A W B4 E shol A AR o v A3
QFolof 6“413]- malloc (), calloc (), realloc() ¥ free(). 1874 3t} A2 T2 <118
TSI OFE ol HE87] ol C ekA}ek shol 4 vl v 2] el 4 2bol) £ 5 0] LA 4
A AHE EHEMD} I} T oA &} o] A B o7 C gho| B ] FFAE AE o]

222 dRs B AT 5 YU

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) ;
free(buf); /* malloc'ed */
return res;

o] o A, 10 5ol T2 w2 2] 24-& C 2holHele) ekatol of ) A2 Byt shol W W22 B
A A e £ kol £ AAle] el vk ol g ok
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ey o R A, stold PollA mREE FEeke Aol E5UTh oA 2 Fho]H w R
#E A7t 7<ﬂ°i st7) W Z2PUth A& S0l AEZEH7FCE A 2L AA Joz g o I
Ut glolH & AFR e I o E ol & S R EY v R 27 tE) gl A o =g Tzl A
gl ate AdUnh 2 3F WEZ7t YR Aol v EZT FAH o2t ARG ulj =, BE R
873 Ftol W Re] Fejatel Sl dstd Jelz el H 7t AA W2 g7 thdt o F &S oju A&
ZEA HUth 2RA o g, 4 A=l A, oholx v 2 g JJFE]Z}% Zha A 4, W 2] S == 7] g
o R} GApe} e A - AYES E 3]743}74‘/}1‘31] %= T AFUTh &Y oo A etZo] Cgtol B g
]%Z}E A&, /0 w & of] &gl w2 2] 7} fo] H Uﬂ E] HE A &3] 93] 5HA ol o] 5HA
Al L.
o B7]:

PYTHONMALLOC $7 W4 E A1-83to] Fho] Mo A AL 3= W2 g gaE AT 4 95Ut
PYTHONMALLOCSTATS 37 W= Al 22 pymalloc 2} A o}&l| L} (arena) 7} WHE o] 2 wfjnic} 28|11 £ 8

Al pymalioc ¥ 2.2) TA1e] EAE A4hshe ol A28 5 Yok

¢

11.2 RIA| H 22| QE{H|0]|A

O & A2 Alad gzt g st e ] Ju o) o] 2t e 2= QPASA, GILE A8 A8+
A5 YT
712 GA 2 @2t o §4E AUt malloc (), calloc (), realloc () ¥ free();0
HOlEE @& W malloc (1) (E+calloc(l, 1)) ZTE&FYch
B A 3.40] =7},
void* PyMem_RawMalloc (size_t n)
nvo|EE @3eta g v R e E 7t 7] = voidr P9 2AEE WEE AU, 83 o] At
NULLZ ¥F&hghu o}
OnlolEE 8 A3tH 753 PyMem RawMalloc (1) 9] ﬂm SE9 AAY 7estd 2173
NULL©] ofbd ZAHE HH&3t ) HE 2= o 2 OE z2718 = A 5 Utk

void* PyMem_RawCalloc (size_t nelem, size_t elsize)
3717} 7 elsize vFOl E QA nelem /W2 8 4 sty @FE HEE 78] 7]+ void* Fo =
2

AEE Wh&kst A, 83 o] Asfshd NULLS Wy Tk Wl R =022 27| g U
071} 841} 0nto]lE 279 84 E 843 PyMem_RawCalloc (1, 1)°] th4l $&9 AAH
7}58bE 198k NULL o] o Z Ol E & utash o).

WA 3.5 F7}

void* PyMem_RawRealloc (void *p, size_t n)
P hE 7 W e Bel 2718 0wt E2 2RI S ol AT AR e 279 A5k
Dol A 8 A5 A b o
p7FNULL O] W, $&-& PyMem_RawMalloc (n) 3 55 dUThnol 03 Z oW, W22 559 27
= 2AFHA T HAE A = &, vrEkE _‘%‘ﬂEi NULL©] o} gt}
p 7 NULL o] o} d 3l PyMem_RawMalloc (), PyMem_RawRealloc() ¥ &
PyMem_RawCalloc () o] tlgt o] A S &0 o]3] vtstH Zlo]ofof gt
2o Ao, PyMem RawRealloc ()2 NULLS W83l p= o] A w2 2] o o of o3t a3
ZAHE FAFH YT

void PyMem_RawFree (void *p)
p7t 7 8] 7= W R e EES AT YUY pe PyMem RawMalloc (), PyMem_RawRealloc ()
T PyMem RawCalloc()o] thdt o] S & & wkgtd Zojojof k. 218A AU
PyMem_RawFree (p) 7} $A S &5 Y oW, Fo 5 A &2 5 2o dojdyt}.

p7ANULLO| W, ok Y% 95 4] gLk,
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11.3 0|2 2| 2E{H|0|A

ANSI C &0 e} e 3 T QA g0l EE
3o A | 2 2] 2 a3t § A St o] AFEE 2 Itk

718 v 2 2] &A= pymalloc M 28] SFALE AFE- g T

ko
o
ok
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1o
oft
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o
XN,
o
ps
vl
jlles
%
N
b2}
%
rlo
i<
o
%

B o] dE A Wl GIL= A3 oF T

WA 3.6004 M7 7] 2 §FA= o] Al Al~E malloc () thAl pymalloc 9 Y T

void* PyMem_Malloc (size_t n)
n¥tol E GGHn FYE W2 S A7t voidr B9 ZAEE WBFAL, 2 Y o] At
NULLZ 9 oh

0Hlo]EE @ A3}l PyMem Malloc (1) °o] thAl & H AXE 7F53Hd 1-F3NULLo] ofd =

void* PyMem_Calloc (size_t nelem, size_t elsize)
377} 2+ 2F elsize VO] E QI nelem 72 R4S 3‘%6]—51 = 12 s e 7l = voidr o =
QLE] & whekst A}, 24 o] A58 NLL =

o
E
0712 2 41}0nlolE T 72 R 45 @ A3}
53l 183 NULL o] opd EQIE S vtk

LrE
T

WA 3500 7}

void* PyMem_Realloc (void *p, size_t n)
p7t 7 el 7l WE e B89 A7|EnvtolER ZAFYTE W82 o] A AMER I 7Y F 53k
Yol A WA Al ek,
p7FNULLO]H, &% PyMem_Malloc (n) 3 55 D} A i pol 0 oW, W R £
29] 27t 245 A v A AL rom, MEE Folel = nuLLo] obd Ut
p7FNULL o] o} Sk, PyMem Malloc (), PyMem Realloc () = PyMem Calloc ()] t)3t o] A
5% o] ukakal 7l o] o] of ik,
830 A3, PyMem Realloc ()2 NULLE WHEHElal p o] A w2 ] o oo st F a3t
ZAHE AP Yh

void PyMem_Free (void *p)
p7F 7H8]1 71 = W2 EEL A YT pE PyMem Malloc (), PyMem Realloc() &
PyMem_Calloc ()o) thgt o] T& o] wkst Zlojojok gttt 12 X] ¢k A} PyMem_Free (p)
7herd 325 90w Fol s A e Fao] Lol yhic,
p7FNULLO| |, o} 2 & 435 2] ek<51th

Ho & 98 b= 22 3 AF I =7 AlF-g Uth TYPEC] B CH 2 YERH O Fol st Al L.

TYPE* PyMem_New (TYPE, size_t n)
PyMem_Malloc ()3 ZZA B (n * sizeof (TYPE)) HFO|E Q] R gl & 333t} TYPE* 2
A= © EAEE BT MR el o m Aoz E 27)3hH A it

TYPE* PyMem_Resize (void *p, TYPE, size_t n)
PyMem_Realloc ()3 ZAuh W28 EE9] 37| (n * sizeof (TYPE)) HIOJEE XA
T} TYPE* Z 7| A~E 4 g,so}Ea E kS T) wkE s Sof, p= A EL W R a o3 o o] o 3} 3 9l )
o] A}, A uf 3t NULL ] U th
oA CHAA7 ZAEZEJUTEH pe= A A A F UL Al E AT ol W2 &S 95t
HH po] d8 g2 KA AHAIL

void PyMem_Del (void *p)
PyMem_Free ()2 Z54Uth

B,
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T3 9ol HEE CAPI 45 ARS-8A] ¢kal, shol A ml e ddatE Ay 52517 98 th2 2=
A< =
SFobAd & EEolA = A= AU
e PyMem MALLOC (size)
e PyMem_NEW (type, size)
e PyMem_REALLOC (ptr, size)
e PyMem_ RESIZE (ptr, type, size)
e PyMem_ FREE (ptr)

e PyMem_DEL (ptr)

11.4 ZHA| X}

o
R=)
o
[
et
ko
o2t
]
2
o
off

42 ARG T B G ol

AL o] F48 AL W GLE FA Mok G

void* PyObject_Malloc (size_tn)
nupo| EE &3t S W22l & 7He] 7] = voidr B ZRIEE Rk A, 8 3 o] Asfstd
NULL-Z 9FHghu o
ORfo]EE 8 8} PyObject_Malloc (1) o] Al EEH ZAAH 7He ot AL-f 38 NULL o] ofd
ZHE HEFUTH v 2 el= oW A o2 & 27|35 A gsUth

void* PyObject_Calloc (size_t nelem, size_t elsize)
377} Z 2 elsize VFO| E 9l nelem 7] 245 & 93ty &4
A E W&t AL, 87 o] Asfstd NULLS WFEH o} v
0709 241} 0o E 79 2 4AE 2331 Pyob
7bsehd 183 L o] obd EQlE & uEgh )

B A 3.50] &7}

void* PyObject_Realloc (void *p, size_t n)
pA A v me] B2e a7 E nulolEx ZAYTE WEL o AT AL 279 A5G
ol A= H A= A ks U Th
p7FNULL O] W, $3&-2 PyObject_Malloc (n) &5 FUTH 213 A ¢t no] 07 o, v & 2]
59 A7)= 2AHAA N S AE A &1, whEE 2 Q= NULL O] obd Yt
p 7F  NULL 9] ol 4 3l PyObject_Malloc(), PyObject_Realloc () T =
PyObject_Calloc ()°l th3t o] A S &of o3 vtd s Zlo]ojof gt}
[ A o] AFS}H, PyOobject_Realloc ()& NULLS ¥}l p= ol A W 2 2] g Ao tff 3t 72 9
ZAHE FAFHYh

void PyObject_Free (void *p)
p7t 7tEl 7l MR 252 AFEYoh o] B % & PyObject_Malloc(),
PyObject_Realloc () B+ PyObject_Calloc()®l T3t o Z o o3 v Ao
of ok Yt I A kAU PyObject Free(p) 7} ol Aol TEH o™ B oH A ¢4 5 2o
dolgd

p7FNULLO| |, o} 2 & 35 2] okt
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11.5 7|2 | 22| =X}

7|18 v 2 e &Fak
M 0|2 PyMem_RawMallpd®yMem_Malloc PyOb-

ject_Malloc
EEESRES "pymalloc" malloc pymalloc pymalloc
[SEE A== "oymalloc_debugtalloc + T/ ¥ | pymalloc + T | pymalloc + ¢
] =1 =1

pymalloc gl+= wl=Z 2 | "malloc" malloc malloc malloc
oy

pymalloc Y= Ty I | "malloc_debug"| malloc + TJH | malloc + T/H | malloc + T|H
He i I :L

He:

0] Z: PYTHONMALLOC 37 W49 gt

=1}

3z
ar

malloc:
free()

Z C o8B g9 A" &FAH C &4 malloc(), calloc (), realloc ()

pymalloc: pymalloc ™| & 2] &2}

ke

“+ TJB¥]1”: PyMem_SetupDebugHooks () ol & & AXH tjn]1 &}

S
=

11.6 0|22 =X} AKX HQ

W7 3400 F7}

PyMemAllocatorEx
Structure used to describe a memory block allocator. The structure has the following fields:

Ze o|0o|

void ot A WA IAZ ASH A8 A9
2E

void* malloc (void *ctx, size_t size) H2g BE=8 syt

void* calloc (void *ctx, size_t nelem, 02 27|3HE Ry E2L I

size_t elsize) CigBhst

void* realloc (void *ctx, void *ptr, M2 EE2L a3 A LY a7 F

size_t new_size) Ak

void free(void *ctx, void *ptr) HE2g &2 AUt

WA 3594 WA PyMemAllocator FX A9 o]E 9| PyMemAllocatorExE B I A&

calloc B =7} =71 945U
PyMemAllocatorDomain

T PE L B P

PYMEM DOMAIN_ RAW
Bros
)= Y

2}

o

2]

3.

=

e PyMem RawMalloc ()
e PyMem RawRealloc ()
e PyMem RawCalloc ()

e PyMem RawFree ()
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PYMEM_DOMAIN_ MEM

Bigs
e PyMem Malloc(),
e PyMem Realloc ()
e PyMem Calloc()
e PyMem Free()

PYMEM DOMAIN_ OBJ

<

_/':

e PyObject_Malloc ()
e PyObject_Realloc ()
e PyObject_Calloc/()

e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

Add =gl e £5 FAE A F U

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

ARE =Hde mrey E5 TFAE AU

A FFA = 0vto| EE 8 3T o aLF-3ENULL o] opbd ZIE]E whehal of Futh.

PYMEM DOMAIN_ RAWEH| <19 A%, dFxt= Ad = ¢tAsf ol gyt €27 &€ uj GILS
A sy th

A EF217E S o] ol (o] A dFAE SEFFA Yo W), PyMem SetupDebugHooks () &4E

S5 ool Al @A $10] W1 %2 hal A3l oF ok

void PyMem_ SetupDebugHooks (void)

shol A v w7l B} Gl Yt MAE BA A TS AT

M2 &35 b2 g = "ol E 0xCD(CLEANBYTE)E AP A1, dAE #EE = dvlolE
0xDD(DEADBYTE) & MY A Yt} wE g EEL “Z X5 v}o] E” (FORBIDDENBYTE: H}9| E 0xFD)
2 Aol Ut

A% Ak Ak

o APLRF&HA], of|: PyMem Malloc () o] &t W 3o tisl] €& % Pyobject_Free()

o W3 A Z Hof 27] 2] (W3] dHER)

o W3 Z FHoll 27] A (A3 LW ER)

s PYMEM_DOMAIN_OBJ(4 : PyObject_Malloc()) €+  PYMEM DOMAIN_MEM(®] :

PyMem_Malloc ()) =W Q1S @2 47t 52 ] GILo| FAH=A &<

olg]7h A, T L FL tracemalloc RES AFE 5ol W2 e B2o] I3y 29 Ef o]~
HS 7FA 5 Uth tracemalloceo] sto]d W R e &g 34 Folal w2 5o F4E wjnt
Ego]amo] FAH YL

fellel i1 medd gadad o ge
A

i

x
]
id
4+
av]

._<

H

jas)

@]

2

=

>

=

=

(@]

(@]
e
ot

WA 3.601]/ﬂ ‘?378‘: o] = oA ‘“JEV\ p oA HIdH gol M= FEFyct o &7}
QS O =2 ]Xﬂ tracemalloc S AHEete] MR 50 @3H X9 EFoladlS
7}249—\/]1‘/} L3t 1 5L o)A PYMEM DOMAIN OBJS} PYMEM DOMAIN MEMEW| Q9] 47}
T2 w GILS F=A E‘r‘ﬂff“/] =

3.89]| 4] ¥ 7: v}o] E 3] & 0xCB(CLEANBYTE), 0OxDB(DEADBYTE) 2 0xFB(FORBIDDENBYTE)
A= CRTYH Imalloc() W free () & L 7S AH23+ =5 0xCD, 0xDD Y 0xFDE Th A
A
=)
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11.7 pymalloc &=HX}

ol ol = Frg o] & Z2 (S12vFo] E o] s AA| ol H A 5= pymalloc A7} QL5 U T 256 KiB
o 1A 37] = %l’t “ol @ U (arena)” 2h= Wl 2 ] v F & A2 Ut) 512 vlolERH T 2 3] H ¢
PyMem_RawMalloc ()3} PyMem_RawRealloc () 2 & thAH Yt}
pymalloc & PYMEM_DOMAIN_MEM(®] : PyMem_Malloc()) ¥  PYMEM _DOMAIN_OBJ(¢ :
PyObject_Malloc()) =H el 7|2 aFx}¢iv ).
ofelu} B The T4 A8 Tk
o dE oA virtualalloc () FVirtualFree (),
o A28 4= 9 o™ mmap () ¥ munmap ()
o 1R Ao M malloc () free ()
11.7.1 pymalloc of&|L} &R} ALEXL FHe|
WA 3409 F7}
PyObjectArenaAllocator
ofel L} RS 7| E ok ol A8 £ F2A. o FEANE Al o] BE7} Tk
i o[d]
void *otx A A QA A AL A A A
E
void* alloc(void *ctx, size_t size) size B} o] E 9] o} & &gyttt
void free(void *ctx, void *ptr, size_t ot U A Ttk
size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)

oleu} &RAE A4

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

ofel} RS A AT

11.8 tracemalloc C API

H A 3.70] 27}

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
tracemalloc BEA TFH 2g E5& F43Lh
RE3E 02 MBI, o & 7h BAFY (AL A7) 9w & BEHA BALGUTh L
< HFSHE U T} tracemalloc ©] B] 2/ 81 9l oW -2 & WESHgU o}

HReg EFo] oju FHEW, 7|& FHE AT TH

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)
tracemalloc EEO| S W2e] 252 34 A G Th BE o] 245 A gom R AL
&%) skrUiTh

tracemalloc 0] | &AF}H g ow —2E vtgdsly, 22X oW 0L vrashl o)

11.7. pymalloc =X} 181



The Python/C API, £A| B{Z 3.9.23

< /hs A ﬂﬁﬂﬁﬂﬂﬂﬁﬂlmﬂﬂﬂjhﬂﬁﬁ A= ARgsho] ghold oA 23

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 AF TS G ASE 2L A=Yk

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 F 74A) ool A, w3 = Ak 2 Aol 3 FrE Bol 2APol R AN e AAE, AR

UE FUAE SUL Dol 22 FoI ST S, Fol U w el B5of ofs) LE el AP el &

AHgehe AL 22U Bhg TE ARsdl: F ) 217kl om, 18 S A ohe dolA
U

AESHE F o] ThE BPAE B whEol X% A (fara) A

D
m
[o
u
£
>
i

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 () */

shol W FolA A4 ME e B2L Qe 93 T o, shol Wl AR e pyobiect_vew (),
PyObject_NewVar () W PyObject_Del () & &= 11 3] A1 U}t

OJAEL CEMER AA F2 Ao st FHstE ol that v ol A A2 Ayt
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cHAPTER 12

HH| 78 x|

ol FollM= A AA F= BT wf AHH = T, B H a2z dsf A

12.1 €loj| ZHA| &tetst7|

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, P) TypeObject *type)
Return value: Borrowed reference. M2 & 3H AR opE F3} 7] A2 2 27|ttt 27|3H4d
AR E T3t nypeo] AA|7F =3 7Ha] A] A 7)o Foy S e, 2] 7] A=
AA Ao =7 Utk AAl g8 2=+ TS A s yth

PyVarObject* PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. ©) A2 PyObject_Init () 7} 53dtE RE A S 4333511, 714
27) A o) Bo] BHE 275 T

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference C %A & TYPEY} 5tol A & A A type-S AHE-3Fo] A 22 slo| A A A&

U shol 6 A o6 Aol A e D= 21551 STk Ao B A
olHULh R @39 a7)E 8 AA 9 tp_basicsize BEA ZAH Yt}

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C 72| & TYPEZ} 5lo| A B} & type AL-&31o] M 22 glo] W AN E
St stol A AA FHE YA G FE+= iﬂﬁ}ﬂ;‘] SsUth &93E v E e = TYPE
FZA ol &3l typeo] tp_ltem51ze o g3 Fo] W 27]9] size BEE F LT o] = K&
22 AAE FIE Y FEFYULE FE2 s 2 ]Eﬁﬂﬂ AUtk 22 G 2=
S 23 A7, ﬂu‘rg]_/,:y].g‘:q%o], Hxe el &840 Pt

void PyObject_Del (void *op)
PyObject_New () Y PyObject NewVar ()& AH&3 Ao &3d w22 & s Al gt o] A
< @utHow AR Yol AFH tp_dealloc A2|71A 2Ptk W27t He FET
o] A 7} o B2, 0] T& Fofl= AR BEof HA2s)A= <k H T

— it

e ﬂll
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PyObject _Py_NoneStruct
gfo] R A None & &2 k=25 = AA|. o] Ao thet £JAE 2 F71¥ = Py _None |22 E A
34 2 A 23 of g o,

] ®17):

PyModule_Create() ¥ RE& @33t vhsYth

12.2

OH

S A A=A

&

o] 1 o) AA & Aol A & B TEA AU Th o] AMel A o] T2A 9 AE Bl
B A9 g

g

12.21 7|2 A o3 =2

BE ol AL FF Ao A v me) BAY Aol A AL 5o) D= g 3 .

PyObject®} PyVarobject B o2 A= v, THE B E o] 4 A 2] Aelo o, 44 EE HH Ao

A AR Az S92 59 gl gk

PyObject

54 9] Ut} o] A sho]Mo] AR o] et LA S AA = AFeE 1

JUrth gukA ol «dg|a” o=, AR o] Fx 359 3 A A ol
ek 2 ARt 2 H U Th AR pyobject 2 AAd A2 fAI R, JJr 12 A A ol = 3z
SIH & PyObject *& N2E & 4= 955U tTh PyiREFCNTEI- Py_TYPE W ZEE ARE3}o] w0
ol 4 25 o ] T}

PyVarObject
°l?lt ob_size BEF F7}ol= pyobjectd FFYUTh o] AL dojgt= 7N dS 731 A A of vt
AEE Ut o fﬂ% 5—5— 1}o] W/C APIo)| YEFUA] 935Ut Py _REFCNT, Py TYPEY Py SIZE
W22 2 A8 to] ujol o Al 25 of ek,

PyObject_HEAD
Zo| 7L ¥3lA] gk AAE Y= A28 dS A A o) AHg5 = v =2 2 Yt} PyObject_ HEAD
UEEEREREFNE EERES

Ee)
=
fd

I

PyObject ob_base;

9 pyobject AHAE FRIFAHA L.

PyObject_VAR_HEAD
Axndauit; ol 7 th2 A& et = M2 S AAT uf AFE5 = vf 322 g th PyOb-
ject_ VAR_HEAD mj 2 & = D} 53 2ol Fdg vth

PyVarObject ob_base;

A9 pyvarobject AHYAE FZRIAHA L.

Py_TYPE (0)
ol Mj 22 = vl d AA &) ob_type HWH o] A 238= ] AHEH YT

o
|o
u
J "
)
b
i
A

(((PyObject*) (o)) ->ob_type)

int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
A 02] & o] ypeol™ 0] obd Fhe WAk 23 A ko™ 02 vkt Y Tk Py _TYPE (o)
== type¥} FSFUh
B A 3.9 F7}.
void Py_ SET_TYPE (PyObject *o, PyTypeObject *type)
AA 02 F< typeo = DA I
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A 3909 7}

Py_REFCNT (0)
o] T2+ whol W AA 9 ob_refont WHlol QA A5 B ASH YT o SgH Ytk

(((PyObject*) (o)) —>ob_refcnt)

void Py_SET_REFCNT (PyObject *o, Py_ssize_t refcnt)
A2 08 Fx AGE refonrz A F T

B A 3.9 F7}.

Py_SIZE (0)
ol Wl 2= sho] M A9 ob_size WHjo] MM 2ske o] ALH UL THeo 2 B U Tk

(((PyVarObject™*) (o)) -—>0ob_size)

void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
WA 02 A7) E sizeZ AT}
B A 3.9 F7}.
PyObject_HEAD_INIT (type)
1R & AEE Pyobject B9 2713 o e F4H = AR YUk ol MjARE e oR
Bk
= :

_PyObject_EXTRA_INIT
1, type,

ot
O:

PyVarObject_HEAD_INIT (type, size)
O] AL ob_size WEE £33, JEF PyvarObject | 27|13} Zto & A FH =132 ¢
Urth o] 32 & th5 2 2 &g Uth

_PyObject_EXTRA_INIT
1, type, size,

12.2.2 StQl HAME 78

PyCFunction
P sholdl 2o EE C2 TAS: o A8
) 7w AﬂL&WAQOMﬁ@HWI}
NULLO] OM , vkt g2 shol ol =&
uhgk3) of g ok
¥ AHe et 2HU

PyObject *PyCFunction (PyObject *self,
PyObject *args);

e @ 9. ol 39 de F N9 pyobject *
2 ghol NULLO| ™, o 2] 7} 7= of glof oF Tt
geel wa goz AP Bee N2 228

PyCFunctionWithKeywords
Al ™ o] METH_VARARGS | METH_KEYWORDS QI Jo|# 2 E& CEZ 3= o AR H = g

3. 5 ARe e ek

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

_PyCFunctionFast
A o]l METH FASTCALL 9] 3to] W Z2ELS CE 7A3t= vl AHEEH = &4 &, S AL o2
I 25yt
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PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

_PyCFunctionFastWithKeywords
XA]® o] METH_FASTCALL | METH_KEYWORDS Q| 3}o|# Z2]ES CE Fd3E= v AT = T4

F. g AR g 2tk

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames) ;

PyCMethod
A] "% o] METH_METHOD | METH_FASTCALL | METH_KEYWORDS ¢l o] Z& &

cH A EHE T 3. e A A 2syth

Cz 73t

o

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

W4 3.9 7}

PyMethodDef
Y N EE F)%ohe vl A EE F2A. o) FRANE v A BES 5y

Zc cd o|a|

ml name const char * | HIAE9] o] &

ml_meth | PyCFunction | C =3 ol t)3 Z o1

ml_flags | int SE A PHE U= 22 nE
ml_doc constchar * | Z2EFHO Y&& 7t Ut}

PyObject *& Q&g Ut} g7}

Ml meth C §4 EAB AT Bt o 4
=YA L{Fshrth pycFunction©] A HUZH
o

PyCFunction©] o)™, Antd = EE
h7) ME Pyobject *2 B stEgtE, REH 02 WA= T H L self AA| S 54 C = AHEFYoh
nl_flags BEE TS EAIE T T4 Y vE BEAUTh A BRI 5F A Y

F2e e
e 2e 5% 740 A5yt
METH_VARARGS

ol WM =7t pycrunction P A A & FAJU. e F 719 PyObject wh=
7k A A= MM =9 self AA AUTH ZE 49 4¢, 28 AA YU 7 AA vj A

M55 ags?hu JU N E R E AAE e & 52 AL o ) Mt dudow
PyArg ParseTuple () ©|Y PyArg UnpackTuple ()< AH-&35Fo] 28] Ut

METH_VARARGS | METH_KEYWORDS
olE s ZH 17t Y= Uﬂ X E ¥ PyCFunctionWithKeywords & o]o]of styt}. o] sk
= Al 7H—4 WA AFE TN G self, args, kwargs. 7] A kwargsx_ EE7IHE
o 944 e ]7414' 7] JE AAZF e NnuLL g 5 dsUth Wi Hae dutg o=
PyArg ParseTupleAndKeywords () S AF&3lo] 28l g Yt

METH_FASTCALL

tﬂf‘] oxTE X Ael=wE T & 3. WAEL L pyCrunctionFast YUYtk A HA w7
W gelfo] 11, I WA U] 7] W o2 q—ﬂ-lﬂ £ PyObject* Zke] C oo™, Al W] uj 7|
Mt Qa4 (g2 Aon AUt

o Ae A e APIS] A%7} ok Th
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WA 3.7 7}

METH_FASTCALL | METH_KEYWORDS
_PyCFunctionFastWithKeywords &9 WA EE AL 31, 7|9 = QAAE A
METH _FASTCALLS 2%, 719 & QA= WE F (vectorcall) T2 EZ3 722 Ao g A
th: % 7ke) Wl WAl pyobject Bl W5k ), 7191 ARbe] o] 2 (2R o] HAR Y
dehl s S0 A A= flod nuLL Y & g th A9 dake] e 9A Q1A o
args 9 G ol A7¢F .

o] AL A5+ APIS] YR T} obduTh
WA 3.7 7}

METH_METHOD | METH_FASTCALL | METH_KEYWORDS
3 o) 8t= F TN & (defining class), <, TA 9] PN EE £+ Sef2E A 9ok METH_FASTCALL
| METH_KEYWORDSQ| 8. A o|dt= Z e~ Py TYPE (self) o 73 2824 4 ds5Uth

Wl Al ©E &= PycMethod & o]lo]of &=t self F o] defining class QA A7} F71H
METH_FASTCALL | METH_KEYWORDS2} 75U th

W7 3.9 7}

METH_NOARGS
7] W47 Qe MM = METH _NOARGS 2] 12 JgE o JoH, AA7E FolH X A
275Ut PycFrunction @olojof gt A WMA) w7 M49] 0] 22 Ak O 7 selfo] 1
Egolu AA dxdzo e x5 Btk & F-fol F A v W= NunL Yok

METH_O
"o" QIAFRE PyArg ParseTuple ()= Z&ote A, &Y AA AR} e WA E= METH O
222 U4g & 4+ JdS5 Ytk PyCFunction @ o], self W7 W2 ©d QA AE YEIY &=
pyoObject * w7 W4E Zh5 Ut

ol F A€ & FAS U dl AHSH A Fa S v A =9} 34 A o)
Utk 250 Aod drole AHE syt olgd 281 F A sty 5
AR+ Jdsdth
METH_CLASS
HAER o] Adadartobd F AAZ A AR vf) A2 AP Uth classmethod () WA
T E AT o BEol A= AT FARE Z el vl A = (class methods) S W= Bl AHSH YT

METH_STATIC
HAER o] a7t opd NULLe] A HA) i) A2 AEg Yt staticmethod () WA
52 AL o] BEo) A= A -FALSE B A w A & (static methods) & WE = ] AFEE YT
S g2 A 22 A s o2 7 tE A A v =T 2 EH =X E Aol g Tth
METH_COEXIST
71& Ao A WA Ert 2" Ut METH COEXIST7 9o, 7| B Zre vt g = HoE Ay
He AdUth €& A7 HAE HolE dof| REFHBZ, o & £9] sq_contains EF2 SR =
__contains__ () 2= @3 H WHAEE AL 22 o] 59 3l PyCFunction& 2 =314 ¢k
SUth S 27}F B9 = ¥, PyCFunction o] e} AXA] ztglo R=H 1 &F 3 FEF ) o)+&
PyCFunctionol] th &t S Z o] e 3 A SE KXt} F F3}= of 91 7] wf ol F-8Fch

o o

v
2 o T rr

)

dlo

12.2.3 =232 O{ER|RE HMA

=i

PyMemberDef
CzA Wejol sl Fets Fol o ERHEES AEdte F2A. BEE T 2HUTh
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g=  [Cc¥ o]
name const char * | W1 Q] o] =
type | int CF2A J= A 3
offset | Py_ssize .t | AW 7} o] AA LA ol ] X eF+= ufo|E D]-—‘H o] 2= Al
flags int 7l a7 ALolA] 27 7153 A = Ve Z 1 v E
doc const char * | E=AEZo] YLE 718 AUttt
type> ThFSC Fo e Fote W2 T_m AR F Y = Ay th @u 7} sho] Mo A A
2w, 553 vhol A PO WEP Uk,
o032 2 0|2 cd
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} NULL Y ] T_OBJECT+= None< WI3l6}3l T_OBJECT_EX+= AttributeErrorS A A
71tt= AoA T OBJECTSF T OBJECT EX7} thEUth T OBJECT EX7} T OBJECTH T} |
AEFHE Yitdel AR S T 2ul27 X322, T OBJECTH T} T OBJECT EXE AMR
1Al 2

flagst 22718} g 7] AMEE A8 00 A, ¢17] A& A A E 913 READONLY ¥ -~ 5 th
typeol T_STRINGS AF-&3lT}h= Z1-& READONLY S »E% JL]D} T STRING H] ] E] = UTF-8 2 3| 4
HYth T_OBJECTS} T_OBJECT_EX WH T AHAE 4= 95Uttt (NULLE AP Y.

3] & (PyType FromSpec () oY FAFSE AL A& 5] b5 0] X)), PyMemberDef+ & A A
9] tp_dictoffset, tp_weaklistoffset A tp_vectorcall_ offsetol s|G3t= E —,—U“]:H
_ dictoffset , weaklistoffset E—l __vectorcalloffset_ o tJ3t A& =33k

2 94Ut T_PYSSIZET Y READONLY 2 Ao sfof &t} o & S H:

static PyMemberDef spam_type_members[] = {
{" dictoffset_ ", T_PYSSIZET, offsetof (Spam_object, dict), READONLY},
{NULL} /* Sentinel */

bi

PyObject* PyMember_GetOne (const char *obj_addr, struct PyMemberDef *m)
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 *0)
Set an attribute belonging to the object at address obj_addr to object 0. The attribute to set is described by
PyMemberDef m. Returns 0O if successful and a negative value on failure.

PyGetSetDef
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Pol| et =25 ¥ 22 QM 2E BY e FXA. PyTypeObject.tp_getset £x0l et
AR E FRSAA L
g€ | CH o|0o|
name | const o]Eg]HE o] &
char *
get getter C function to get the attribute
sl [seter | SlEAIRES AASAL AATE AGEC F5, AT A JEATES
271 AE AT
doc const M H =~ET
char *
clo- void * getter 2} setter o] 5= 7} tf] o] E] & A| & 5}= A Bl A Sk ¥ QI E
sure

get T 3] pyobject * W7 M (A 2B ) 9} 34 2 QA E (A #E closure) & WolE Y
Yok

typedef PyObject * (*getter) (PyObject *, wvoid *);

ot

Aestd A e whebetar, Aot A7 E o 9] o 9l NULL-& Rbghel] of gt

set &= F N pyobject 7] M (A Aadaet A e 7)) o e £ E (A BE closure)

& wolEguitk

typedef int (*setter) (PyObject *, PyObject *, wvoid *);

o= HES A ok SHe F9 T WA wh) A NvIL YU th A FEW 02, Ashste 44 E
o 91 9} 7] ~1-2 W of g o,

12.3 & K|

otul = mlol W AR Al2de] 7 223 F2A F U= AMEL FS AYst=E F2ALD AUk
PyTypeObject TZA]. PyObject_* () b}Py Type_* () & A}ﬁo}d 3 AAE ﬂﬂ%? AA T,
gREE goln S8 T2 3o FulE =72 Z1 g XﬁPﬁPX] FEUTE o] A= AAY B2 A
7l+% o];u; °1E1 g AA G N2 FE FH= FF BRE S S8 Th

Y AN R 2R Y] FUTh 2772 o 4 Y AR B 29 g AT
BOH, #2 C ¥4 ZolElolq 27] F9 /% F Ao RELS TAFUTh o] AdeIAE F AA
=8 A4S AU oL TR AN tehte 2402 258U

2o 7heF H 2 2o E, o A& PyTypeObject?

_l

1o
L
3;9
>
ofo
=2
=
oL
ol
]
o
N

]

%
<
o

12.3.1 Zi2f 2%

“tp %%”
PyTypeObject &' =] EXOMC/OEZEE =
H2
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
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H 1-0[H mo[X|of| M A=

PyTypeObject =& ! =] ELX QA E/EEZRE ES|
H2
QT DI
(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 * RERE=ES %
tp_as_sequence PySequenceMethods * RIS %
tp_as_mapping PyMappingMethods * RIERE=ES %
tp_hash hashfunc hash X G
tp_call ternaryfunc _call__ X X
tp_str reprfunc _str X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X €
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 ,_ ge
tp_weaklistoffset Py ssize_t X ?
tp_iter getiterfunc iter X
tp_iternext iternextfunc next X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef (] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ base__ X
tp_dict PyObject * _ dict__ ?
tp_descr_get descrgetfunc _get X
tp_descr_set descrset func _set_,_ delete__ X
tp_dictoffset Py _ssize_t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X ?
tp_new newfunc _ _new__ X X ?
tp_free freefunc X X ?
tp_is_gc inquiry X X
<tp_bases> PyObject * __bases__ ~
<tp_mro> PyObject * . mro___ ~
[tp_cache] PyObject *
[tp_subclasses] PyObject * __subclasses__
[tp_weaklist] PyObject *
(tp_del) destructor ‘
[tp_version_tag] unsigned int
tp_finalize destructor _del__ X
tp_vectorcall vectorcallfunc

R

" T =2 A

NULT, 0] ofu] o] of g Th.
2 oE:]:

“0”: PyBaseObject_Type©°l] A3

“T”: pyType_Typeol] A

of (RHA L) 3 AH 422 ey
A3 oF FI k. T B3 (square brackets) 2] o] 5 i AG AU Th (HFALD ©f) “R>" & BEH B QLS E T

“p”: 7|27 (&R NULLE AR E F9)
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ME &%
==X El S 0HME
am_await unaryfunc __await__
am_aiter unaryfunc __ aiter__
am_anext unaryfunc __anext__
nb_add binaryfunc _add__ _ radd__
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__ _ Ipow__
nb_inplace_power ternaryfunc __mow__
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 _jand__
nb_xor binaryfunc __XOr__ _ TrXor__
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc _or__ _ ror__
nb_inplace_or binaryfunc __jor__
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

X - PyType_Ready sets this value if it is NULL

~ — PyType_Ready always sets this value (it should be NULL)
? - PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").
[ /B]. _/_.‘:
X - type slot is inherited via *PyType_Ready* if defined with a *NULL* value

o°
|

the slots of the sub-struct are inherited individually
inherited, but only in combination with other slots; see the slot's description
- it's complicated; see the slot's description

Qe Lxe QulolEHE 25 AAS Fol ERA 02 F5F ol Rl AL,

DR
|
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H 2-0|™ b o X|of| M AHlH

BN = ExOME
mp_ass_subscript objobjargproc __ setitem__,
__delitem___
sq_length lenfunc _len__
sq_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sqg_item ssizeargfunc __getitem___
sq_ass_item ssizeobjargproc __ setitem___
_ delitem__
sqg_contains objobjproc __contains__
sq_inplace_concat binaryfunc __dadd__
sq_inplace_repeat ssizeargfunc _imul

bf _getbuffer

getbufferproc()

bf_releasebuffer

releasebufferproc ()

192
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& & typedef

typedef Of7H = o ohetd
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 *
descrsetfunc int
PyObject *
Dz + 3k
hashfunc PyObject * Py_hash_t
richcmpfunc PyObiect *
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=2 3
X D

AA T -2 ok & ;

b

typedefS

12.3.2 PyTypeObject 2|

PyTypeObject®] F+ZA| A9 = Include/object . hol Al
Ao E HEF YT

93l thgol

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing,
Py_ssize_t tp_basicsize, tp_itemsize;

in forma

/* 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
or tp_reserved

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;

/* For allocation

t "<module>.<name>" */
*/
as tp_compare (Python 2)
(Python 3) */

*/

/* 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 */
getiterfunc tp_iter;

iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff

*/

(T sl o Aol AlS)
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(o] A sl o] A ol A AH)

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;

} PyTypeObiject;

12.3.3 PyObject &£

The type object structure extends the Py VarObject structure. The ob_size field is used for dynamic types (cre-
ated by type_new (), usually called from a class statement). Note that Py Type_ Type (the metatype) initializes
tp_1itemsize, which means that its instances (i.e. type objects) must have the ob_size field.

PyObject* PyObject ._ob_next
PyObject* PyObject ._ob_prev

o] == uw3 2 Py TRACE_REFS7} AYI & w7t 21Ut NULLEY %73 =
PyObject HEAD _INIT W= 2o O3] Helgurtt A= ddd AA ¢, ol 2= F
ZNULLE FAg YT 5402 99 A Y 49, ol F 2=+ AAE ol = B golB
A2 olF HA g AE AZASE o AH: %\JD} oJAL ¥ UM A HHor AGE
DESBa fﬂxﬁ G935 AFR2 37 W4 PYTHONDUMPREFS 7} AR w] A o] 2 uf o] 73]
2A s AAE A sk A
As:
o] E& Au Yol o3 4554 ek

Py_ssize t PyObject ob_refent
0] A& pyObject_HEAD_INIT MlZ R o 1 2 27|3tH & A9 Fz 354Ut A=
%1—1‘2—5] 3 AR AL F AAEHXA(ob_type©] L A 71 7= 711 e Az 7}_‘%155]%]
Gtk ae A0z a9E 3 ARG 4%, ArEAt 322 esg

Az
o] == Al B ol gaf F&H A syt

PyTypeObject* PyObject .ob_type
o] 212 B9 &, 5 el ¥ (metatype) J U T} PyObject HEAD_INIT WL Eof th &t Q1A= 2 7]3}
H, 2 AWH S PyType Type© 01 oF . :'-Ei L (Aol k) A=A A 7He sl oF
St 5 HCE 2 Tt Y REY A, Asd e 2 273 A7) ob vt EF F U Th
wpebA], 7F 2 & NULLS PyObject _HEAD_INIT WlIZ &2 Adsty, thE 4L 53517 Aol
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BEo 2713 g Ao BEE WAH R 27|3ekE AdUh o] A2 dwbH o2 vt
Zol

ro] 3 ok

=3
Foo_Type.ob_type = &PyType_Type;

B 2" AE whg 7] Aol LA oF FUTh PyType_Ready () ob_type ©] NULL Q12| £-¢l
33, 18 4@lﬂAﬂﬂéﬂohﬁwe%Eiéﬂﬂﬂﬁﬂﬁwnwa%awm%OMﬂd%
o] 2EE WASHA FF U

As

o) g=

A

rlr

[
ol

(o]
u
0¥
A
A}
°
uj

12.3.4 PyVarObject &=

Py_ssize_tPyVarObject .ob_size
AA o7 rte o AR F

AE%%%meTJMA
Al

LO
(0]
5

A sXele &S duste Aol dsUth FEIENULLE 4 E ] PyType Ready ()7} #h<
AR 9o, 7B AAE Hyh (PyBaseObject Typeﬂr PyType_Typeol A9 WL
JderlasE oz 71 Bgho 2 ZE g oA A L)

const char* PyTypeObject .tp_name

3 ol £o] 2UENUL 53 2R 71el71e 2. wF Ao A ¥+ 9k 9o A,
2Age A BE o|E, 2 5ol &, 2ol 3 ol Eolojof gtk ugYY A9, A @ o B
olofof gtk = 1ﬂﬂﬂ4ﬂﬂmcl L AA 7)Aol B A BE o] B9 AR
A Sol, 714 291 A5 1717 0ol At L5 Mol AOH 12 BE cp name 271577

"P.Q.M.T"o]o]ofF T}

SH02 TFE P AN A%, @A g o] Folojof m, BE o] F YA 7]
'__module_ '9 o T YAFHOZ AFH YL

Aoz Sets 3 AA| ] 7%, tp_name F =0 o] Jojof Tt upAE A o] e BE A2

_ _module OoEgHER dNAT H9gom nupxEt A o]T o] HE AL  name  o]EFE
EZ AN~ 5 dFYTh

Aol glow, AA tp_name BE+= _ name_ 01 FHEZ AN~ T ¢ 9Jon,  module_
01 ﬂt' E= AYE A AUt (oA Ag iz, gAMLl A H S E’éxoﬂ ] ok 3h).
AL AHEY FS IFT T S gt AS %@"43}. T3 pydoc L2 THE B E AW Ao Uydg

4] ek,

°] @EENULLO] b o] ok FUth. PyTypeobject () ol A FAsHA Aot =AUt (A A QA
tp_itemsizeE A St).

A

ol A== A B Yo o3 FEH A dFuth

Py_ssize_t PyTypeObject.tp_basicsize
Py_ssize_t PyTypeObject .tp_itemsize
o] BEES ALY F AxE L F7)E v E B2 AN 5 AUt

= 72 552 90 ek 24 Aol A2820) §L20 cp i tonsize A= 22,
Q12271 229] ol = 00] obl i cemsize BET} Aich. 1A Aol Axwse] Hef A
AAEAE tp basicsizeZ AATHE= L EvL7]E Zr<s o}

o
N
©
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7hH do] IA’"H 2] P AP, AL-H 20 ob_size BET} Jlofof ‘6]—11] \f:]_ﬁ EVEe
tp_basicsizeo| N J3}7] tp_ ltem51zea o3l Ztd Ytk o 7] N2 Zﬂ_g] “z]0]” ?:]141}]—
N%}(o 011:]].;(—] o7 o]/\E-]/\_,] ob_size I:oﬂ ;q %‘/h—/]' @]ﬂﬂ- o])\]/]q_ dﬂa 201 7&,

255 e 7] 98 29 ob 51ze§ AFL-3}a, N2 abs (ob_size) YU th ESF AAEHA HH
f(]oﬂ ob_size E,_7]- O]D]-:_]—’_ E‘H/\ﬂ O] A g‘_\i}L}_jﬂj}. 7]_@ Z___]o]ﬂ_\_ o 0]—‘&1/]1;]-(&”% %01,

B AE GO FRA|= 1A Do) JAAHAE ZA UL G A A0 = 1 = ob_size BET}
A5 h.

718 3 7)0l= w3 & Pyobject HEADY PyObject_ VAR HEAD(\_]L\_ 2 ZZAE Adst=
ol ARE3E Z) ol Yo AAE A2 BET 23, o] 22 A EA T _ob_prev e}

_ob_next =X XFH UYL} o] tp basicsized §7l§‘r7<}§ AL 0 0FA SnlE e
QAEA A E AABE t] A8H L P2A ol sizeof QRS AL AT 75 2]
o= GC 3T 21717 354 b4 o,

7 & (alignment) o] th 3k 1 AR 74 Dol Eo] 5 Aol RS, tp basicsize F
ol Al e ook FUth. o: P o] double & FHSIE FS 7 FAITE tp_itemsizerw
sizeof (double) YUTh tp _basicsize’} sizeof (double) & M7l EE = Ao g
T o] Mgt (o] Aol doubled] BE @ Aol gtal 7FA FH ).

7hH Aol AAEATFQE RE Y] 9, o] == NULLO| ofjojof FTh
Al:

ol A= AMH Yo g Hx 2 ALF Ytk wlo]2dof 00] o}l tp itemsizeZ} YW, I
HlR 02 A B oA tp itemsizeE T2 Qo] ofld Ztoa MASE AL AR &S5t
(W el~F o 3o met th2 7] = Foh.

destructor PyTypeObject .tp_dealloc

Q1 A~ 8 A 1}3) X} (destructor) S0l T Z QA E. (A ZE NoneH} Ellipsis AL H) o)
PR e e NN AR T e ey AL U

e

void tp_dealloc (PyObject *self);

S A e N2 F2 34710 o) PyiDECREF ()&} Py _XDECREF () Wla 2] 93] T=FH Y
t}. o] A, AAH A= o] D3] A 3FA| R, o] ol th &t 2+ FUth 3 2 T dad A7}t
SR RE F2E AL, (7 T A B Bt ol S I3 S §E A st <l
a7t Afet RE e M E AT TS, B tp_free FFE TSN oF UL FJ A F
S HEF e 73‘ (Py_TPFLAGS_BASETYPE ZH I V| EZ} AR A 2 B¢) tp_freeg A
2= thAl A A gt ) Al 7] (deallocator) S A & & 4 5 Ut 244 & A 7] = ?li‘?‘lig
st bl AHgE Aolojof Uty A" A7) Pyobject New ()W PyObject VarNew () &
Agste] s glod AubA 0 2 pyobject Del () o], AABATL Pyobject GC_New ()L}
PyObject_GC_NewVar ()& AH&3to] 3= Q2 W pyobject_GC_Del () YHth

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);
Py_TYPE (self)->tp_free ((PyObject *)self);

mpA e 2, Fo 9 % (Py_TPFLAGS_HEAPTYPE) ©| ¥, 1 3H7<ﬂ ]% 3 2 eAE
F g @ AA e Fx A4E SooF Funt W2 d (dangling A E v stz o] FA st
4

Fne 0e ga

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp-—>tp_free(self);
Py_DECREF (tp);
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A
o)EdEE=AE Jom FSHPYTh

Py_ssize_tPyTypeObject .tp_vectorcall_ offset

Vet tp_calill o E-&2Q o okl Wl B F (vectorcall) = 2 & ZS AFR3to] AA & TE3+=

AL FHG= AdAE A %D_'_oﬂx;ﬁs]-/\-]lzﬂx4 ZAJ Ut
o] == ZY 1 Py TPFLAGS _HAVE_VECTORCALLO] AR AS w vt AEF Ut 18 u, o]
AL vectorcallfunc ZAE Q] AAR A @ IAS ZFsl= Fo] Ao of Fch

vectorcallfunc = A B = NULLY 4= glow, ojuf] JIA~H A= Py TPFLAGS _HAVE_VECTORCALLO]
AR A %S AR AFRU: A2BAE T2E (o caliz B9 Pk

Py_TPFLAGS_HAVE_VECTORCALLS AA3l= RE ZdaEtp call® AR oksta, dF 5
Z+o] vectorcallfunc 342} 4 JE =& WS ojof FUth p_call & PyVectorcall Call ()2 A4

st ok

Ax: leap) Hol HE 2 ZREBS FASE AL DFFA FEUTh ASA} shol 4
SEOIA _call & AR, p_callt A o MEIE T2k AASA A FU

Z#F3: tp_vectorcall offset €59 ujE2 A Hojy] uto] A 390 A &2 Z1o 2 o4
HUth A ES AR, sfo] W 3904 =2 AT F

w2 3.80 4 WA W 3.8 O]ﬂoﬂ% °

| 29 o] 80| tp_print YHUTH Fo 4 2xo] A,
S 2 Qs ok ol AHgH U T shol 4 7 ¢

d 3.000 41 3.774A] =, AH&-5

N
o

ol Ar i A A& Utk 28\, Py TPFLAGS HAVE VECTORCALL Zej1 }6;}/;} ArE =
o

AL ol dUrth 18 ko, PyVectorcall_Call ()o]l BAIH O E S &S W& A3,
A B ZFe i W EF (vecrorcall) & AHESHA] k2 AYUTH 53] 7 & 4 ol ZFFU T (IFo] A o A
BogH B ZH2E T .

getattrfunc PyTypeOb3j ect tp_getattr

get-attribute-string $F<=of] o] 1 A = & 3 Q1.

ol Ax = HAH AU BB ull, tp_getattro ot A AFoA T, A ERRE o5&
Alst7] f18f stolx F2E A Al C FAHE S whotEol+= §4E 7Hel Aok i th

As

5 tp_getattr, tp_getattro

ol BE= tp getattroSt TA AH Fof o) FEHUTh AR J2 B F tp getattri}
tp_getattroZ} R NULL Y W vl o] o A] tp_getattrd} tp_getattros BT A3

o},

setattrfunc PyTypeObject .tp_setattr

AEZRE A3 AAE 93 ol s el A 22 H.
ol A== HAHASUTE B ul, tp_setattro 5o A ZE AT, A EHRE o5
A5 A3 shol 4l BAL A hA CEAE L WobEol & F4-E 7hel Ao T

As:

1% :tp_setattr, tp_setattro

o] =& tp _setattroS} T A B Fo ] 5P Uth AE P2 ME F9 tp setattrd}
tp_setattroZ} EF NULLY ] Bllo] A3 oA tp_setattrd tp setattros BF A&y

o}.

—t
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PyAsyncMethods* PyTypeObject.tp_as_async
FTEANA offlolEHEF} vl57] olH e olH 2 EZS FASE At A 2=
o

T
&
%
ol

2 FRAC He ZAE. AN FEL 15 /] A4 P2 S BEHAA

WA 3.50] 7} o] Aol = tp_compare®} tp_reservedstd YH U T

A

tp_as_async BEE A%HA AW, 2E s ¥z 4594
reprfunc PyTypeObject. tp repr

W B4 repr () & TASE Fol th@ A8 A £E,

MWL pyobject_Repr ()3 &Yt}

PyObject *tp_repr (PyObject *self);

T TALEl Y FUIZE AAE vt oF Ut o] AH o=, o] F4=eval () o AEE

o] A3 A o] FojA W T2 S VM AAE wEst= TAE & vl o fﬂ’l/]ﬁ} o] A o]
7hsskAl ko, 1< 2 AIFS > B Eue BAFE S HHEE| o sh=d), o] X oA A A 9
FT 7S B F 22 4 Qlojop gyt

AL

ol Ar Pog AEHYTH

71 8%

o] =& AR 92 oH, <%s object at p> PFA Y EALE o] vEAHUTE A7 A ss= F
|

l(f
|o
i
%O
rlr
_‘\l

NAQ MR F4az X3P Y

PyNumberMethods* PyTypeObiject .tp_as_number
A ZEEES TARE AM| W HAR V=S T E 57 72A D LA, o] B
ZA AR F2A oA T Th
As

tp_as_number BE = AL 2] A uh, 235 F &

[
rr

rr
=
e
&
|o
Fu
o
A
it
i
vk

PySequenceMethods* PyTypeObject .tp_as_sequence
NArZ2E2s Pase AAon BdE A8 2ol 27 P2 thd AL, o 9=
£ AR A T 2A A AE T,

As
tp_as_sequence BEE A4H A AW, £3}E FEE g H oz 5Pk

PyMappingMethods* PyTypeObject .tp_as_mapping
3 22 EZS FHE AA oW Add =8 x3eke Ut FRA | e £H. o] B=+
w ) A A A ol A AW g o

As:
tp_as _mapping BE£ AEE A GAvH 238EH d = fE -0z AALH YT

hashfunc PyTypeObject tp_hash
W& 3 hash () & T+ 3= kol gk A= A sZ Q1 E],

AL pyobject_Hash ()9} ZH Ut

W

Py_hash_t tp_hash (PyObject *);

S0 ghe A A L2 WEE A gofol FUTH AL AN S ol ek BT
Pt o9 8 2 AT -1 E ok T Tk

o) =7} M A $0 W (183 tp_richeomparest AAF 2] O H), A9 A S A5l
A== TypeError& SAAA AU o] A2 PyObject_HashNot Implemented ()& A 3F=

Az 25U,
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o] Bz FE HJoA A HAE= 5
PyObject_HashNotImplemented ()& WA Ao Z HAAT = UdHYrtrh ol A& 3}
ol F£Fo A2 __hash. = Noned} 53 Aoz 3] Ao, isinstance (o,
collections.Hashable) ©] False & = HIZA 9334 Uk Hige A= opzd
AA QU - 5ol A 220 Ze| 2ol A _hash_ - None AR 5H tp hash 2 o]
PyObject_HashNotImplemented ()& AAF YT}

AS:
1% :tp_hash, tp_richcompare
ol = = tp_ richcompareﬁ} A B ol o5 FEHUTh A B F| tp richcompare®}t

tp_hash7F RS NULLY W], B 3L tp richcompare®} tp_hashd BT A&t}

o Axe A 9
A

ternaryfunc PyTypeObject .tp_call

AA EES FAKE Frol e A9 EIAE. A 7L 228 o] o] @ NULL o] o] of Fh T}
Ne pyobject Call ()3 2EUTH

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

A%
o EEAB Yoz 4&PYrh

reprfunc PyTypeObject tp_str

o

W Aatstr () = T+ U‘—’F°ﬂ ek e A 2Q1H. (stre o)Al Foln, str() <239
QA2 iéz‘g}oﬂ TA B A L. o] BA A= Pyobject_Str()E &3] AAl FYS 535}
PyObject_Str ()< °] A& 71 TEFYTh)

AL pyobject Str ()T ZEUth

H

_4

PyObject *tp_str (PyObject *self);

e BAG U FURE A E vESs) o FUTh o A FolA X, print () &5l &30
AHEE @ ol 7] wZoll, AA 9“3 FAE FH|ofoF

As:

o] BE=AH Por AEH YT

7123k

o] A& HASRA oW, Exd AL w3kl Y Pyobject_Repr()°] TEFH UL

getattrofunc PyTypeObject . tp_getattro

o] E 2| HE 9] 7] (get-attribute) r=of] T 5k Al & Z Q1 E],

AWML pyobject_GetAttr ()3T 25 UTh

PyObject *tp_getattro(PyObject *self, PyObject *attr);

dutA o 7 o) B E pyobject_GenericGetAttr ()& AASH= Zlo] HAg|gth AA o] E
REs A QuAqel e A
As

% tp_getattr, tp_getattro

o] =& tp_ getattrﬂr A B o g AEF Utk AB 9 tp getattrd
tp_getattroZ} B NULLY u] A B F2 wo|Ad oA tp getattrd tp getattroe B
5 ga g

7183k

PyBaseObject_Type2 PyObject_GenericGetAttr ()< AH-&SHUTh

setattrofunc PyTypeObject .tp_setattro

JEFHE A4 AN E 98 5ol i AE A EAH,
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MWL pyobject SetAttr ()3 24Utk

int tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

=z
3

v

2, valie NULLE A o] o 2l FEE A S A% WA Aok Fuich duiAe
o] 3= & pyObject_ GenerlcSetAttr(}E’“’ﬁ 3l= Zlo] AggUrt), 24 o EEREE A
She kAol My FRTUD,

A

% tp_setattr, tp_setattro

°of =& tp_ Setattrf’f‘r A B o g5 AEF Utk AB F9 tp setattrd
tp_setattroZ} RS NULLY ul], A B F L& Hl|o|AFANA| tp_setattrI} tp_setattros B
= 45T

7183k

PyBaseObject_Type2 PyObject_GenericSetAttr ()< AH-&SHU T

PyBufferProcs* PyTypeObject .tp_as_buffer

B9 QB o)A g TABE AAol Y BRI BEE Bokehe 27 A6 e £, o D=
SEEEEEES L ERE L2810

As

tp_as_buffer A== A%E A G v 2HE B= = @y o2 4Lk

unsigned long PyTypeObject .tp_flags

ln

ol BEv ntd @ Fef e wIE npaI Ry AR Sele 5S4 G dd a2
£ T O 2B AAHE By £ AL ok P A (EE ¢
tp_as_sequence, tp_as_mapping & tp_as_buffers 3 3

dE7HFETS el = dl AR %“41’/} olZgt Ze L I ET}F gloH, o
oA 2257 ol ok 310 T4 00] L NULL & ZHe 21 2% ksl of g

sn
o
S
S
3
o
D
br

A%
o] BE 45 L BAAFh R TR W= AEA 02 FEF T F, Mol Ag o Feha
HEsL AgE o] om, An Yol o] Eej 1 uER F& T g A BAW Feha

HE= &8 —?iiﬂﬂ%% A48 ASEE U % 22 HES uﬂo]/wﬂA %kol =%
H ¥

tp_ traverseﬁ]— tp clea Fr o} A AEH YL = /\‘]‘:' Eﬂoﬂ/ﬁ Py TPFLAGS HAVE_ GC%
HIVET AAGFE A ST B P tp traverseQ]— tp_clear BE7} EA S} NULL 3 2H=
A%,

7)1 &3k

PyBaseObject_Type2 Py_TPFLAGS_DEFAULT | Py TPFLAGS_BASETYPE<S AR&3hu]cCh
H|E njA 3.

e WE vhazgh A Aels o] itk oSS | AR B OR BH] tp rlags BT
o #2495 J5 Utk A E pyType HasFeature ()& B3 21 gt fE Fstal
tp—>tp_flags & £7}0°] ofd=] &3t

Py TPFLAGS_HEAPTYPE
ol HIE&= 3 A ZpA| 7 ol @2 of A PG Uth oAl E 91, PyType_FromSpec ()= Ak
|3l B0z e §. o] A, AAE29 ob_type BEE o g FR = 7HF3}
o, A 2B 27 HEo] A uf] 3 A A 7} INCREFS 17, 12827} 513 2w DECREFH Ut}
(o] A B o Ax' o) HLE A o5 Th A2E A9 ob_type o] 32 3= & 7 INCREF
U} DECREF ¥ U t}).

Al
22?2
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Py TPFLAGS_BASETYPE
o HEL BS THE B Wolx

A3 o
B2
Stom o] Fo g AH FL UtE £ ¢

Al
7

2 AT 4 92w 43P Utk o WEs AR A
2
=l

Ut} Java®] “final” 22 &2} ARG U T}.

Py TPFLAGS_READY
o] HlE= PyType Ready ()l &|&] & A7} 443 27139 ] 24t
Al
20%?
Py_TPFLAGS_READYING
O]l H|E& PyType Ready ()7} 8 AAE 27|33+ 5 AAZF UL
Al
20%?

Py _TPFLAGS_HAVE_GC
ol MEE AA7L A £2 & AAT A AFFUT o] =S AR, A~

PyObject_GC_New () S A&t RFE o] & oF 311 PyObject_GC_Del ()2 A& 3}
)5 o] ok Gtk =8 7hul A 54 4] 2 Aol 27 JH L 5T o] HlEE EFGC

T tp traverse®} tp clear7} & AA o 92 GA Tt
As

J%: Py _TPFLAGS HAVE_GC,tp_traverse, tp_clear

@ﬁw
sy

Py TPFLAGS_HAVE GC Z# 1 B|E X tp_traverse$ tp_clear B9} &
Uth &, A8 g oA Py TPFLAGS_HAVE_GC Zej1 W E7} A H A ¢
tp_ traverseﬁ]—tp clear 37} EA3}0 NULL e 2t= 4S8

T54

B

s

RS
I

Py_TPFLAGS_DEFAULT
o] 212 & AA L}t 1 FA LA NN 5 BE EA S} AAH BEHES] HE npAT Y
Yt} ijH, o zge g s fﬁ?&?&\% t}: Py_TPFLAGS_HAVE_STACKLESS_EXTENSION,
Py_TPFLAGS_HAVE_VERSION_TAG.

Al:
222

Py TPFLAGS_METHOD_DESCRIPTOR
o] | Ex AA| 7} A AH A %2 v A = (unbound method) 2] E 5 23S LR U T
o] Zel 17} type (meth) ol A= H:

e meth._ _get_ (obj, cls) (*args, **kwds)(obj 7} None ©] o} d 1) =
meth (obj, *args, **kwds) 2} EE3oF gk

e meth._ get_ (None, cls) (*args, **kwds)+=meth(*args, **kwds) =5

s of T,

o] Ze 21 obj.meth () &} T2 It M= & g H F3E 7 sHA FUth
obj.methol 3t YA] “ A% v A = (bound method)” A& THEA] ¢Fs5 U Th

WA 3.89] E7}.

Al:
o] Ze) 1§ Fol ol AL A syt &Y B, tp_descr_geto] A4 wjujct
&gyt

Py_TPFLAGS_LONG_SUBCLASS
Py TPFLAGS_LIST SUBCLASS

Py TPFLAGS_TUPLE_SUBCLASS
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Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py TPFLAGS_TYPE_SUBCLASS
ol ZH 1= PyLonngheck () 9 e B2 A Fo| YAE O AE Ze| Aol
Wl o AFEH Y o] 88 EA AALS PyObject_IsInstance () SF 22 pl 2l
whE U ok Wl A ASE ARE A B B2 tp flagsE HASHA A oF §
ow T2t YR AT Aok ZET) *}351 = AA 8 3ol whet 2 A A5 F

Py TPFLAGS_HAVE_FINALIZE
O] H|E= tp finalize €%°] @ FZAl & o A4Hrh
WA 3400 271,

WA 385 E HA: A ZelEl tp finalize £X°] 4 @ FxA o Akl 714 517]
ool o] S 1= Eﬂ% e shA gyt

Py_TPFLAGS_HAVE_VECTORCALL
ol MEx Fa7t MHE 25 2S5 FAT o 445Utk AAG W&
tp_vectorcall_ offsetS FZRIAIAL
A
o]l HIEx tp callk #4&HHW B A (static) B FF o s gtk 3 I
Py_TPFLAGS_HAVE_VECTORCALLS A+<:381A] ¢k U Th

B A 3.99] E7}.

:&

const char* PyTypeObject .tp_doc

o] & AA ol thet FAEH S Al F 3= NUL-F 5 C ZAHG ol thet A8 & 2208, o= J 7} 9§ 9

- ==

AxrE 2o __doc JEIRERZ =EFUrh
Al
o] == MH Fof o) F&5E A kF Ut

traverseproc PyTypeObject . tp_traverse

7HR1 A 27 7)) & Fhgrof thE A | A QA E. Py TPFLAGS HAVE GCZe 1 H|EZF AAH

Aeoe B U AL Bgr 24y

int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

shol 98] 7H] x] 551 A Aol o & <A & w—t— A 8 A £ 4 A AN B 4+ DB Th

128 2w o] o5

Tﬂ-/\_,] 011:1]—2-10 ?—532- 3] A AEH A o]
, 2L thread 8 2 E9 &4 local traverse ()

R W ]

Py VISIT()E TEFUrh 9
AR=

]
il

static int
local_traverse (localobject *self, visitproc visit, wvoid *argqg)
{

Py_VISIT (self->args);

Py_VISIT (self->kw);

Py_VISIT (self->dict);

return 0O;

Py VISIT () B2 £ 80] ZolR 4 e Ao tisl AT T2 H ol §9)¢
w8 91 2, NULL o] v} Bhol W B}
whelol, wo 7k Apol 28] AR B 4 gk AS 2T dde, o
get_referents () &7 1A S X o

o 2| 203




The Python/C API, £A| B{Z 3.9.23

A3 tp traverse® FAT U], AAEAT} AFI=(FS F2E FASE) 9T LE
AoF UL oAl & £, AA 7} tp_weaklist €55 Tl &3 F=x
A1) gt okt 2 E A 2734 7| W Bl HAE BAEE A
7} 7AEl Al A E ‘:‘J—Er“ﬂ 1“ ok Ut} (3t Hx g AEE z i]

A7l FUth AT AA-H AT opF] Aol Qlojm A AT = Qo] A, cﬂi‘ﬂé% a ‘3}4
L4 gk Zek x5 2R ks Uh.

J?«
(
)

Py _VISIT()¥ local_traverse () & visitQtarg W7 Hy7t o] o] 5 W AL 278U o &
ol EolA MHIAl L

3 &} 8 (Py TPFLAGS_HEAPTYPE, PyType_FromSpec ()3 GA8 APIZ BH5 o] 3 A3} 72+2)
< 159 Joll s =& Haduth mebA 3] g Py TYPE (self) € W2, O E
U 2% 019 A 8 9 2429 o rravers S 2E 00 o AYE 9 oA oF U,
A %}2 , @ AAZE 7RRA S AH A g A5 U

‘ﬂﬁ 3901]/\ %7&] ‘?‘J ‘c_g—ﬂ— fﬂ O tp_ traverseoﬂlﬂ Py_TYPE (self )% HOL_E'—{Z_} Zi.g.i 7]1-4]%14
ok o] w9 ol oA, tH:L 40217= QUsl, o] ZA st A B oA FEo] YT 5
SIS

Al

5. Py TPFLAGS HAVE_GC,tp_traverse, tp_clear

o] BT = tp clear® Py TPFLAGS _HAVE GCZ# 1 H|E L} A A B 3o o A< Y
ZYP LB E, tp_traverse W tp clear7} A/ B oA BT 0o]H 2T W o)A oA A&H

U,

inquiry PyTypeObject .tp_clear

7Ha) A =3 71 9] A 2] 4= (clear function) o] T gt M)A 2 1E]. Py TPFLAGS_HAVE_GC &1
MEZ 84E Aol S HUTH ABS the st 2y

int tp_clear (PyObject *);

tp_clear W e 7}Hl A A7V oA FAZE 2 TR oA 2 23S e vl AHE Y]
t}. F38t5to], AJ2”le BE tp clear 47} Aeete] B E X ¢3-S Zojok gyt o] AL
v B3 T}, gl o] A A E’éﬁfﬂ tp_clear &FE AFIIPAL. AE S0, FZ2 F2 tp_clear
EIat= w‘“ﬂﬁW ASUTE FEUNCZ =R o) P2 TS THE T A7 Y
wetA o2 o tp clearﬂ*‘ﬂoiv—rﬁ—‘% 2= 32 7)o FES ok UL o] AL
28 AR oH, tp clearE FHIA olx £ W3t olf= A 5Tt
tp_clear?] &L th-2 o A9} Zo] glo] W AA Y 4= &= AAlo] W of T3l A aEl A0 FRE
2HA| S B o W o] o 3t Z QB & NULL 2 A A3 oF gt}

static int
local_clear(localobject *self)
{
Py_CLEAR (self->key);
Py_CLEAR(self->args);
Py_CLEAR (self->kw);
Py_CLEAR(self->dict);
return O;

}

A2 AA= AASE " oletA Py CLEAR () AR E AREaloF U th: 28H AA o thg
°1E%7}NULLE AAE w7hA] £3HE A A ol 3t FZRE FAaA 7] A ook gyt o=
/\a = su “]_% la:]_/] oA 2
5}

rulo
m 52

E@%amﬂmaﬂﬂﬂqﬁAAAﬂm =33

ol

A7l W Ed Utk (ZgE Aot AFH slo]defo] AL} oF
f—%v} Al 2ol 238E AAE o= AFEE
,Ef‘z. “xilOﬂEH&EJ17P1A124°11NULL013 Zl 0]
HAS AR FYE AT

o o o
[t met o
+-l>r

—

b r
Wmm&m

2 Ay [ oft yot
X

[
t
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Note that tp_clear is not always called before an instance 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 tp_dealloc is called directly.

=4
AN G B8, B9 tp_dealloc FF7ttp_cleard TEFEE A5t Aol VAL 5 3
sS4t
ghol W] ZHa) A = A A ol th g AA g B H = A A =27
A5
1% Py TPFLAGS_HAVE_GC,tp_traverse,tp_clear

_,4
R
XN,
4
N
N
o
2
o
P
o
+
30
ol
i
iul

gy,

richcmpfunc PyTypeObject .tp_richcompare

3T

8 v L 94 (rich comparison function) of] th3k A& 2 218, AL o3 25U th

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

A WA Wy Typeoh ject o] 918 A2l D H) 8 A o] BRI
o] = A (YA SR py_TrueYPy_False)E WHaal of ghujth v 7} 9 = o] 9l A]
ro W, Py _NotImplementedE WFEHslal, ThE of 2 7} HHAY S NULL S WHSHsl 1 o)l 9] 2 A&
sl oF Gy

o2 A= tp_richcompare?} PyObject_RichCompare ()2 Al AR AXZ AL EE A

gk

o= H|
Py LT | <
Py_LE | <=
Py _EQ | ==
Py NE | !=
Py_GT | >
Py_GE | >=

FRANTYSE AA AT+ YT he Az gk

o
Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)

v 2 2 3}of whel, o A Py_Truelu Py_FalseS W33 th VAL_A2} VAL _B+=C H|
Quhz £ A A8 4 91019 Gtk (o 2 Sol, C intihfloate] = G5 Eh). Al WA QA
PyObject_RichCompare ()l 8 A3 H A4S X At}

Hhe ghol Fx Sk 2utE A S T
ol 2] 7} g s, o 9] & 4783k T ol A nuLL-g whekgh o)
WA 3.7 27}

As

1% tp_hash,tp_richcompare

o] == tp hash& A AH Fof o8] FEH Ut B 89 tp richcompare$t tp_hashZ}
BEEFNULLO|H A B L tp richcompare®} tp_hashg <453t}

7123k
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Py _ssize_t PyTypeObject .tp_weaklistoffset

of FOl AAd AT 4B F2Y S gow, o EL 0uTH A Y P YA B
o) Augs FxAdAL exAg AT (I GC AN E FAHw; o ezge
PyObject_ClearWeakRefs ( Q}PyWeakref_* o A AFEH YT A" A FZRA
£ NULLE 27|35 = Pyobject* & =7} ‘*Eﬂ oF gt}

o] AEE tp weaklistQ} TEFBFA UPAA L; 2 AL 3 AA AHA| o] o 3k ok IO g AE
EIRSEIAR)=

As

ol 2= A E Foj o3 FEHA T o UEHE S FXSFAAIL. AE Fo] o] = AS
Ageld = JFUth ol AE 3 Ol H o] 2~ JJrD}% oFgt Iz P2 E OHE‘E AHg e o m Rt
Uth B 2E =t @4 tp weaklistoffsets 3l HAFHEE, ZA 7L 5 A &5 UL
Zs FoE YA P slots Addel gla, 2R Hol2dy F o Fx 7
Aol oW, e Az B AE HE S22 A2AA WA FAFL AT 2F ez Ao
tp_weaklistoffsets @iﬂs}o:] NG P oFelA F2E 4 YA TS Th

H9 _slots__ A _weakref_ e £Fo| TFH W, AF SRS AT B Axdio
thet oF3t & e AE SIS H 1, £5) 9 mAMLS GO tp weaklistorrsetol APk,
P9 __slots__ A Ao _weakref__st+ £F°] @91od, P wol oA
tp_weaklistoffset< A&

getiterfunc PyTypeObject .tp_iter
A7 9] o[ e o] Bl & Wk Fol that A A B, T EAE WA OR o] Fof AxdA
7helH g Eolhs AT dUT (AL E o] &4 glol = ol B2 E Y & AA .

o] k4= PyObject_GetIter ()& 22 AB& ZFUTH
PyObject *tp_iter (PyObject *self);

A5

o BEEAB Fo gEPUrh

iternextfunc PyTypeObject .tp_iternext
oJEd ol ESl The FBS AT G0l e MM H LAY, AL e 25U
PyObject *tp_iternext (PyObject *self);
ole]d o] E] 7} £ X% ¥ NULLE HI3tafof ShuUt}; StopIteration 97 AAE 5, 18X
S % YgUTh O ol el 7h S, 9 A NULLS WHEH oF STk 1 EA1E o] B e

27} ol E Eﬂ olE 2t

SEEEER
SEERE A2 whaka of g o,

o] = pylter Next () 22 AHE
As
o] =t AH Yo A&Hch

Az Iy

o]/\E-]/\

uU— T —

struct PyMethodDef* PyTypeObject .tp_methods

< tp_iter = A oJeof atH, s 7 A

= (A elE @ ol H A" 27 o)

O] b‘i_,] Q] v} u-]]/ﬂt = /dO]g].L PyMethodDef:[’-ZXﬂA 7(47(4 NULL-Z 8 HHOdoﬂ EH}}‘ E_'ﬂzj‘ 3z
AH.

o] gEuit) M= g2 HEE 2ok o AU (oFd tp dictE FERFHA L)l
F=o] 27U

As:

o] =& A B Yol gaf FL£H A U (IAEE T2 WAUESS T3 ASF Yh.
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struct PyMemberDef* PyTypeObject . tp_members

o] B9 Q18 o] AukuolH WH (BEU 4 F)E A ASHE pyMenberDer T2 %2 NULL-
SR ER R ETL

Wi e Fuieh W U AT UE S ER5HE Fo) DAV (oFe cp_dictE FEFAIA )
G2 o] F7hg U

A%

o] Ex A1 Gof ofs) 445 A ST EW = ThE WAUSS Sa) A5FUTh.

struct PyGetSetDef* PyTypeObject .tp_getset

o] o] AA~E A AMH AJEGHEE AMASL= PycetSetDef F2A Q] A2 NULL-FF v Qo
o g A el A ZolE.

W o) = mhe, getset Tl AU £BHE Fo] GAU (o2 tp_dictE BRI L)l
G2 o] F7hg ek

A%

o] =t A Gol o8] A% A GHUTHALE o EL HES DEWAYSS B 44T Y
oh.

PyTypeObject* PyTypeObject tp_base

g Sg0) 4L L ulol 2 d ol Bl Ad A Zoly. o] SEeIA L, B 4S5 AH U THE
Sae e 9 ool ANE B4 = S ase Bt

B3 5% 2715015 A9 /15 F A0l A8 LItk C0l A= %71 3hAE 52 A4 (address
constants)” o] oF ST} E QB ZE FA|A © 2 WA3E = PyType GenericNew ()2 2L &4 A A
A 90 74 I

g PyBaseObject_ Type<> I 2 FA o)A ke Mo AEH Tt & Adaate F
drs A detgdaunt Adec oS Add F glom (gee A4 FUh, MSVC:
A FeHA] ekFUTh 7 A3t BT o] 54 FAAA 44 2L 5T

AHPAOCZ tp basers FA REQ 273} oA AAE o]of Tt

AS:
ol ZE= A H Yol ol F5H A k5T (EHS]).
7123k

o] dxr 9] 7| R 7L spPyBaseObject_Type YU TH (o] Z 2 T8l o Al = object o2 &
A AsHTh.

ru

PyObject* PyTypeObject .tp_dict

B 9M U ele PyType_Ready ()l &8l o 7)ol A173H Ut

o] A= = Yulz © 7 PyType_Ready 7} EEE] 7] A NULLZ 2 7]3}5 o] oF Tth; o] 7] of
El E‘E i?}ﬁ}b“‘/ﬁﬁﬂizﬂﬂ TE JAFUTE 4t PyType Ready ()7} B8& 2713}
A, Fol thgt F7F o E ﬂ E7F(__add__ ()2 Z22) LHETH Aitol bR g Aol
ol gy 712 4 AFth

Az

o] BE+ Al B Fof ool FEH A dFUTH (7ol BoH o E
ZEgUnh.

7183k

—_—

rR g [

rlr
o
rlu
=
A
i
T\
o

f
:loLL

o] E7}NULLO| W, PyType Ready ()& M @AY & &FFch

i pyDict_SetItem ()& AHESHAY TR Ao & Y| C-APIE tp_dictE A=
A& ¢ skA s

f
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descrgetfunc PyTypeObject .tp_descr_get

“TAZYE ger” g4l ek AlE A £ e,

T4 AL 08T 2ok

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Al:

o BEL An Poz APy

descrsetfunc PyTypeObject .tp_descr_set

Uy e A AA s 98 gl et e A .

Fo AR e gk

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

value A A= ZHS 2HA)317) 918 NULL 2 AR U )
As:

o BEL A oz FEPUrh

Py_ssize_tPyTypeObject .tp_dictoffset

of o drBae] drdA WSS EFee YA

o

|
Ur d2da He d-qUE Jo AdadaroAy LzAE 283 YT o L=z AL
PyObject_GenericGetAttr () oA AFHRE-FH Yt}
A2

3 A AA ) o= REo] T A1 Y

—4
N
)
30,
lo
511
s
i)
[
rr
[e]
o
(o]
o,

) BES tp dictsh EFHA VHIAL; T
S

o] B9 grol 0Tt IW, AaE s FEAY NGO RE Y 2 mAL AT go] 05tk
Ao, rgs P2 BortEd o mAS AP £ #

W, Qb FaA o 4w o] £ o] 3 whof vk ALg s oF itk

Z3E o] YA Qulets, tp_basicsize BEE o] AL Zoj
FoB A L. ZAE F7]7F4nto] EQ A Al A, YA e 7} 2 A 2] W
B tp_dictoffsetg -4 2 A5 oF &}

Axddxo] AA g L2 b33 2ol 59 tp_dictoffset Q2 AL 5 9lFUth

2 e

dictoffset = tp_basicsize + abs(ob_size) *tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*) :
round up to sizeof (void*)

o 71X tp_basicsize, tp_itemsize W tp_dictoffset2 & AA A FHst1, ob_sizex
Q2B 2o ATULE 5t ob_size®] REE ABTol £ LT T AGHLZ 2o
AFEEH YT (o] A4S AH 3T E8 & gl Uth _Pyobject_GetDictPtr () oA 3 Y

th)

A%:

o] A= A H Fol 3] F&P Utk AR obe) I FHL FRFA L. AH Fo o]
=L AAYD 5 AFUTh o] A g Qxb T} o] 2 g T ohE ez Ao 94
A4ee FHUh GAVEE B4 tp dictorrser B3 WAY LR, BAZFH A gFopof
Fuch

Sejxwoz HoE Pol _slots_ Aol §i, A2HA WS DAL E 2 o] 2T o)
1w, 9 Lol AxTA Aol A 3 tp dictorrsere AP £F emAOR
A44guch

e 2oz A Fo| _slots_ Aol oW, G ol 2GoIA tp dictorrsetd 4
,4\_‘6‘1—1/151.

-1 A .
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7124k
ol £xoll= 7] ¥ ko] )l A Fo B¢, o] EVINULLOI Y QA" 2o ths _ dict
7 ehEol A A gkt

initproc PyTypeObject . tp_init
NP R R EEEDE]
ol e Fdllad _init () AAECSIFHUT __init_ () VPRI, __init_ ()
S 2ESHA (L Ad2dA2S AT ¢ 9doen,  init () WAEES HA EE5510] d2HAE
ThAl 2713 & 4 Q5T
G4 AHe tea 2E U

int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

self A= 2713 A2 AAUTH args2kwds QA= __init_ () £&9 Y& 719 = A=
£ vebddoh

NULLO] ofd wl], tp_init &4 TE3] A" aE FAHoE Bt u, O tp new
St o AdaHlAE NSt & S EH U tp_new &) °JEH 5*4 A B o] opd T2 o
AA~BEAE MBS, o7& tp_init 4T TEHA GFUTH tp_new’l 9] FJ AE

-~

AARAAE nbgstd, B J9 tp_init7} ZEFHYTH

Aot 02 WhghstaL, ol 2] Al -1& HhEketa o 9 & A Pt
A%

oldEEAEYPor FHPH YTt

7123k

A gl B o] Brole 7123kl st

allocfunc PyTypeObject .tp_alloc

OJAH A -sh:’r'o‘]— oﬂ I:HE]—/HE“?Q gz._g_]};}_
4 AL the st gt

PyObject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems);

AS:

ol A= AA A KB Yol Y3l FEHA FHA AR F(FHL FORE B0 AR Y)oll= 4
&5 %] kF Ut

713

TR OMNE FY AL o B HFE Y TF AFES AAGI A FA
PyType_GenericAlloc ()22 AAF Yt}

A& A B o FF, PyBaseObject_Type= PyType GenericAlloc ()< AT} o] A o]
AAHo 2 FojH BE Yol A= Ytk

newfunc PyTypeObject .tp_new

Ol AElA AA o] o] 3 A B A E ol

Fa Age gL Bk

PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype A AF= BHE0] ) 1 Q1= A1) B LI T args S kwds A= 3
e U subnpeo] tp_new B4t TEE = A9 e Dot
NE B 4 EUTHEA R Bl gl B obuTh.

tp_new ¥4

529 A9 AAE ARE
Sl 3N 2; o] B9

AR o L 37 Y3 subtype->tp_alloc (subtype, nitems) S

= =3
ook st 19 e % AW DU ) 2oHE SAGok FUL. DA £ A3
MRS 5 9lx 27184 cp_init Ael7lol WA ok U Th e F AL, B P 45 BE
12.3. & A
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271317} tp_newoll Al 3 F o] of 3taL, 7P P 2] B¢ I FE 278k tp_initE vF| Ak

U,
A
o] 8=+ tp base’} NULLO| U} &PyBaseObject_TypeQl A4 ol 3] 59 A e AS
AEEERERLEDRES I
723k
4499 3% o A=A el G s e folwine oA, f A od o
BHE7] 93] WS 25 5 9o EPUTh olntE BEe) P49 22, AAHAE BEE T2
ol e Addth

[freefunc PyTypeObject. tp free
AAEIA S 3|4 Tapof st A2 28, P th3 25Uttt
void tp_free(void *self);
ol ¥} T AT = 7|3} AkE Pyobject_Free () YU
As:
o] BEL AH A8 ol g3} FEHAT, 54 AL F(Fhs BOE BEN AL D)ol 4

%57 Lb‘]:lqr/]—

7183k

ZA NH Foj|A], o] E X pyType GenericAlloc ()3} Py TPFLAGS_HAVE _GCZ |1 H|E
pake

9/] 7E‘Jr RIRA e o [ R e i o P P B B SR A
A AME o] 4%, pyBaseObject_Type-2 PyObject Del & A& T}

inquiryPyTypeObject tp_is_gc
FHH) A £ 7oA BB = g4l thak e

2

o Ei-

A 71 5 AN R 75 A Sobok Uk dutH o, AX P tp rlags
I & B3, Py TPFLAGS_HAVE_GC 22 v EE A3} SET UL T8 U <7 o=

A} FA0oR FFH Axd2s £ o] gom, Aoz T o
SUth o8 e G2 o] 8 Aok Futh 24 b5 dxE
Slosdl 2ol 02 WS oF FLITE AL T2 3} 22U

(o1 AY Lol = F AAYGUTE WEr &, PyType_Type o] 55 B ste] Ao 72 TFH
P sHoR @%L e 7EIYh)
As
ol B AH Jog ALH UL
7)1 &3k
o] Xl 7] &zke] YlssUth o] EVFNULLO| W, Py TPFLAGS_HAVE_GC7} 7168 S5 ERE
AHE-E Ut
PyObject* PyTypeObject .tp_bases

Hlo]~dg o] 7.

AL Ze)s Bog BE R Yo ta] ARFYTE Ao ol Heo| A
ot
A%

o] EEEEHA FFUTh

PyObject* PyTypeObject .tp_mro
@ ApA ol A A28t object E ZubE BE Wl o]~ % A

Al

]I.?L'
tjo
el
il
k)
e
4
i

NULL ©] o] o}
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ol A== AEH A F UL PyType_Ready () ol &3] Al 2 A4bg Y.

PyObject* PyTypeObject . tp_cache
AREE A e Ut R A8

Al
o] == AEHA gsytth

PyObject* PyTypeObject .tp_subclasses
AMHE Zefo] thek 3 Fx HaE YR HE

Al
o] == AEE A gsytth

PyObject* PyTypeObject .tp_weaklist
ol @ AA ol gk o3t FxE AT A3} Fx 2| AE F . FEHA U T A8

As
ol =& AEH A ds Utk

destructor Py'T' ypeObject tp_del
ol 2E=AAHAFUY A tp_finalized AHEIHYAI L.

unsigned int PyTypeObject .tp_version_tag
A=A A e A s o) A o i A8

Als:
o] A== A&H %] gkt

destructor PyTypeObject .tp_finalize
Axd s spold | Al o] A ol ek B 2 A, A2 th53 25U th

void tp_finalize (PyObject *self);

G U1t S Ko, B RS ) Aol 55 o) A AT e AN o

tp_finalizet @A 9] AEHS WASA ook Fith meb Aba A 9L sho] detol 42
A4she A3 Y e ohe T 24y th

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);

VA4

/* Restore the saved exception. */
PyErr_Restore(error_type, error_value, error_traceback);

AEE SaAE) o) B8 1¥sel Y, Py TPFLAGS HAVE FINALIZE Z#]1 B|EX A A3 oF

w3k 7ha A = E gl Mo A, tp_dealloce AAE W A# =t ol g, BE slo] A 28
oA ZEE F AdFUT (A7 FxR S5 oY dH7 T T2 ZE G =AY
7 A =R o2 +7E 5 JFUTh. tP_deaHOCO] TEH = 29 EEGILAY AdHZHEH 5 -
Global Interpreter Lock) & é\_%O}UE o] W APl E & 0= A7 H A g5yt 284, g 5=
Z Q1 AR 7} o2 CL C++ ghol B el 2] 9] A& 913 314, tp_dealloc S S &3 A8 S0l A 1 AA &
S = glol B g 7Y S HuehA] =R o) oF

_,d
)
511
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© B7]:
“ol A 3F A A nho]d e A o] A7 (PEP 442)

vect()rcallﬁmc PyTypeObject.tp_vectorcall
ol @ AAL] L& AHEsts WEHE . 5, type.__call S AT HWEHEZ FHsE
AFSE Ut tp_vectorcall®] NULLO|®, new_ &} init  EAEIE=7|E & T3¢

AHEE Utk
Al

8FH EAHA 397 H A H U Th

AeHo=, CHEA B B2 A (static) YUTE F B A PyTypeObject FEA& ZEA A H
A o|= 71 PyType Ready ()& /‘}%3}04 Z713 g Ytk
|

SRR CREREEER ERE DR LS IReE

. AA G el ol Az ARG U F, ThE A5 A8 4 gtk

. A4 G AR (L o] B9 AxdA opgUThE 2 AYTh sho] Aol A § AR 2] o=l i
EE FARAU AT 5 ek

c AR P AAE AR A E A FRH DR, AN QEze Y B AUE TFHA Fobob

H A (minir version) ol 27| % a} 2l & of —5]_]4 o}

AR ol gt oS  ZFH ¥ (he ap -allocated types), === B Al 31 & (heap types), 1| o]+ 3}o] % 2]
class—rOEZ—T 38 St WA AH o] sk

PyType_Spec +ZAE A1 PyType FromSpecWithBases ()& S&3hH Hu o}

124 =X} ZHA| A

PyNumberMethods
of XA = ANt A 2R EZ S FASHE Ul AME St E5ol tiE 2UHE Es U 2
Tre A 22 EF A A A shE F AR o] 59 STt ARS Y T

724 Aol e 2Eyth

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;
binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_bool;
unaryfunc nb_invert;

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

nb_lshift;
nb_rshift;
nb_and;

binaryfunc
binaryfunc
binaryfunc
binaryfunc nb_xor;
binaryfunc nb_or;
unaryfunc nb_int;
void
unaryfunc nb_float;

*nb_reserved;

binaryfunc
binaryfunc

nb_inplace_add;
nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_lshift;
binaryfunc nb_inplace_rshift;
binaryfunc nb_inplace_and;
binaryfunc nb_inplace_xor;
binaryfunc nb_inplace_or;

nb_floor_divide;
nb_true_divide;
nb_inplace_floor_divide;
nb_inplace_true_divide;

binaryfunc
binaryfunc
binaryfunc
binaryfunc

unaryfunc nb_index;
binaryfunc nb_matrix _multiply;

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

TR T (Aol =
SRS EERpEE]

O
A 31 NULL-S uhEHs)

s}

2 NuLLoJof okt oWl

L.
.

23 nb_reserved ¥

T0.114 o1 Sol el 1% Ik

nb_long#}il

»

B ow, gtol

binaryfunc PyNumberMethods .nb_add

binaryfunc PyNumberMethods .nb_subtract
binaryfunc PyNumberMethods .nb_multiply
binaryfunc PyNumberMethods .nb_remainder
binaryfunc PyNumberMethods .nb_divmod
ternaryfunc PyNumberMethods .nb_power
unaryfunc PyNumberMethods .nb_negative
unaryfunc PyNumberMethods .nb_positive
unaryfunc PyNumberMethods .nb_absolute
inquiry PyNumberMethods .nb_bool
unaryfunc PyNumberMethods .nb_invert

binaryfunc PyNumberMethods .nb_1shift

12.4. =X} A 2=H|
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binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods.

nb_rshift
nb_and
nb_xor

nb_or

unaryfunc PyNumberMethods .nb_int

void *PyNumberMethods .nb_reserved

unaryfunc PyNumberMethods .nb_float

binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods.
ternaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .

binaryfunc PyNumberMethods .

nb_inplace_add
nb_inplace_subtract
nb_inplace_multiply
nb_inplace_remainder
nb_inplace_power
nb_inplace_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

unaryfunc PyNumberMethods .nb_index

binaryfunc PyNumberMethods .

binaryfunc PyNumberMethods .

12.5 Of=! zH

PyMappingMethods

nb_matrix_multiply

nb_inplace_matrix_multiply

M =

l

o) FEA o= AA A Y ZEEFS FARE o AgSE

Ae] W7} g4 o

lenfunc PyMappingMethods .mp_length
°] @ PyMapping_Size ()£} PyObject_Size () oA A= M, 22 M E& zZt5UTh 244

o Aol 7k Aelslo} 9A ghow o] £RE NULLE AT+ AFUTh

binaryfunc PyMappingMethods .mp_subscript

o] ¥ £ L pyobject_GetItem()Tt
PyObject_GetItem() I Z-2 A WL zZrHUTth
e, o] £5& Aokt 187 %}2“‘ NULLE 4= AFYth

objobjargproc PyMappingMethods .mp_ass_subscript

o] &4 pyobject_SetItem(),

PyObject_DelSlice ()

Hil

PySequence_GetSlice ()l
PyMapping_Check ()

oot >,

PyObject_DelItem(),
o A} A& Uth PyObject_SetTtem() I 22 A %S zkx] vk

PyObject_SetSlice()

E "@5uth A

A g

T7h1e W

rlot B

<
i iy,

NULLE A S] FEL AT % A5UTh of ©Fol NuLLol W, AL FE o<1 A4 2

A QA FHUTH
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12.6 A[FEHA A A

PySequenceMethods
ol FxAE AN NAL Z2EFE THE vl AHS ke ol i

kel

A S Gtk

lenfunc PySequenceMethods .sq length
o] &= pPySequence_Size () PyObject_Size () A AFREH W, Z& ¥ 25Ut =
3 sqg 1tem-»]- sq_ass_itemEx<& &9l o5 A2 E A gt o AHEH UTH

binary func PySequenceMethods .sq_concat
o] 1= PySequence_Concat () A A AAEEHH 22 A S 25U nb_add €25 &3l =
2GS AR5, + AR A = AR U T

ssizeargfunc PySequenceMethods .sq repeat
o] F4- PySequence Repeat ()OI ARH B & AL ZUTh nb_nultiply SEE
B9 24 BAS AES T, - QAR N = ALSF

ssizeargﬁtm PySequenceMethods sq _item

o] St pySequence_GetTItem ()| A AFREEH W T2 4
& 53 A B 23 YA (subscription) & A| =3 &, PyObj
PySequence_Check () &7} 1€ 9t&sled, o] &5
SRR
=2 A2 23 2ol AP Yth sq_length €50 APAW, o] & TEstL AlFL 2
S A88ho] sq_itenol A2E = Fe] AH2E ALFUCTE sq_lengeh7bNurLolH, Q18
I E ol AEdg Ut

ssizeobjargproc PySequenceMethods .sq ass_item
o] k= PySequence_SetItem() oA AFEE Y 22 MWL 2+5Uth mp_ass_subscript
3L 5 FEUNYHF AAE A E3 F, PyObject_SetItem () PyObject_DelItem ()l
AE ST A7 7 5 07 AAE AN how ol SELNULLE WA £ 4 9%

Yt

objobjproc PySequenceMethods .sq contains
o] &= pySequence _Contains () oA AFREE 4 9o e
NULLE YA & 4 95 Urth o] PySequence_Contains () & 94
A2 Ghes] S g o,

2 ZF5 Utk mp_subscript &
_GetItem()NA%E AHEH UL
% Aoyt 12 A ko™ NULL

(D_l_,
:moﬂ,

rlr o

—

binaryfunc PySequenceMethods .sq_inplace_concat

o] 8t = pySequence_InPlaceConcat ()olA AFEEH Y Z2 AHES 2ty A W
A FHAAAE AT 2R HEoF FUh o] £F2 NULLE F A E F 9
o w, o]u] PySequence_InPlaceConcat () 2 PySequence Concat ()2 & %t—‘ﬂ H Ytk

nb_inplace_add €32 &3 A AR QAS AR &, S5 O] +=o| A A2 Yt}

ssizeargfunc PySequenceMethods sq_inplace_repeat
o] &4 = PySequence_InPlaceRepeat ()olA AFLEH W & AW zZ5 Uk A
WA A4S 40T IAS RBAF FUTE o] £EL NUILE $A F 4
gl o m, oluf PySequence_InPlaceRepeat () &= PySequence_Repeat ()2 Z9W ¥ U rh
nb_inplace multiply €%& B3 <A A A FAS AT T, SE O Y r=oAE A

A4k
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12.7 B AN L= A|

PyBufferProcs
o] FRAE WY 22 EZo 22 g T 2UHE G5 Yth ZEEE2 A F A} (exporter)
AR 7L R e o e & 4l 2 AR ol =B 5 & Ao T

getbufferproc PyBuf ferProcs .bf_getbuffer

o] B4 AHL e T 25Uk

int (PyObject *exporter, Py_buffer *view, int flags);

viewE A7 $130 exporter o] T 3t flagsoll A1 A 2745 Heduch EJAE (3) & Al Q)5 ©]
929 THE T TS vk A S a)sof Yok
1) AL EST A=A FAFgYt. 28R o™, PyExc_BufferErrorS WA 7|12
view->o0bjE NULLE A A3} -1 vk&shych
2 839 d=& AUt
(3) WHEW 7] Sgof thet 7 78 E S7H Ytk
(4) view—>obiE exporterZ A A3} view->0bjE F7HA1 YT
(5) 0= wkshhoh
exporter 71 ¥ 3| BFA4e] A Qlol L} Eelo] AR oW, F A4 22 AAS ST+ Y5k
o Al HE W7 E]e 2 AL AFA AA 9 J&Z 6t view—>o0bi & A4l of gt
Mo Few A4
C Ay W 990 Eelo 2= AME A AT Ut ol 14, view-sobit £E A
of thgt M=z Fx7FFurh
views) 78 B AH 05| 7 2ol Aol o nl, ABATF 5 Aol S5 oF Sz 7
oA s 84 530 Yk
py_buffer FZANA 742 7]= BE wl R el Al Al Al &8t &2 2n| 247 glol A wj 7h4]
a38foF &Yt} format, shape, strides, suboffsets W internal-g A28 Apo| A= ¢ 7]
|4k

Y

_'QI_
A
= ¥t A2t A g e ED W E H A

vl
[os}
'\h
[\h
)
R
B
[
—
e~
I~
5
'\h
0
rir
td
i
ko
o
Ho
ol

u

b
e
]
¥
30 |
rlr
ok
hini)
o
2
ol
s
<
kv

PyObject_GetBuffer ()& °] &5E ARE 2HAL & AdE o)A d Y

releasebufferproc PyBuf ferProcs .bf_releasebuffer

o g M2 = ZsUth

void (PyObject *exporter, Py_buffer *view);

|o
1°)

Hy 29 §iA 23S AU AYS 7 , PyBufferProcs.
bf_releasebuffert NULLY 4 QAFUTH 2187 ¢¢od, o] 49 & 782 o4 2
2 Az aAE Pk
() WEUZ 3o g Y& 78S Y Uth
(2) 7F2E7F0 0|9, views} HHAE RE WE 2 &

e
A B AL WEA internal BEE AEEI0] v)3) 57 A2 S 3250 FT). o]
2] k31 FAH o] EAE A gk, An| A= Pl WO AFR S view AAE AT
o] 84 pyBuffer Release ()M A 5O 2 3P Z view->0bIj &
oF Ut (o] A A= Fx £33} EF=d 48Ty

)
PyBuffer Release ()= o] 7]15< Z4A = £H| A} & S H o] AUt}
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12.8 H|[S7| A L= A|

WA 3.50) 27}

PyAsyncMethods
o F2A = ol ¢ o] el B9} vl 5] o el el o)E] AME FAE o] BRI Fol A £ S
g5

72 Aol 0T 2ok

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods .am_await

o B AL e 2E Uk

PyObject *am_await (PyObject *self);

HeRE A= ol o] ol ok T &, pyTrer Check () R A4 o T3] 18 wEks) of
Fuc

AR 7} o] sl o] €] Eo] oh] B o] £EL NULLE AR Y 5 AF YT

unaryfunc PyAsyncMethods .am_aiter

o B AL e 2E Uk

PyObject *am_aiter (PyObject *self);

Must return an asynchronous iterator object. See __anext__ () for details.

AAZMHE7] olH o]l d 22 EES FHSA 92 O0H o] XS NULLE AR E + JdFUth
unaryfunc PyAsyncMethods . am_anext

o Gl ML vhed 23Uk

PyObject *am_anext (PyObject *self);

oo e 2 AR S MBS ok FUTh AN HES _anext__ () & FRFAAL. o] £FL

NULLE AAE 4+ d5 Yt

129 == & typedef

PyObject * (*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)
o] o BAL mEe 27|34 wEe TS FElste AdUch Adadxo] A5 2
o]9], A A s}A @Eaﬂl, 002 27|35 A% ob_refent= 12 AAFH I ob_type2 3§ 2
A= 4R Wme) B2 e TAEE AN FULE B tpitensizort 00l oL,
AA 2 ob_size %E‘; nitems 2 2 7|131E 1 4 W2 BEE9 Zo]E tp_basicsize +
nitems*tp_itemsize oJoF 3=t sizeof (void*) & vl 2 28] €3 ook gt} 13 X
0k © X nitems 7 AFSE A ko EF9] Ao|= tp _basicsize o oF FUTh

o] &= thE A" A 2735 Y 51A] grotof T 7R E THE gtk 1232
tp_newol o] &} 4~8Y = of oF Frjth
void (*destructor) (PyObject *)

void (*freefunc) (void *)
tp_freed FRBH A L.
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PyObject * (*newfunc) (PyObject *, PyObject *, PyObject *)
tp_news FZSFAAI L.

int (*initproc) (PyObject *, PyObject *, PyObject *)
tp_initE FZRIAAA L.

PyObject * (*reprfunc) (PyObject *)
tp_repra FEIYA L.

PyObject * (*getattrfunc) (PyObject *self, char *artr)
AA S| Hrgd o ERFHE g W

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
AA 2] B A ERRE e AAFUE AEZHEE AA St value AAFNULLE A

g},

PyObject * (*getattrofunc) (PyObject *self, PyObject *attr)
A7) B o E2HE e vk T,
tp_getattros FZIYA L.

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
A2l ¥ o ERHE S AAF U o EFEE A 812 W value A7k NULLE A H

ek,
tp_setattros ZTZRIAA|L.

PyObject * (*descrget func) (PyObject *, PyObject *, PyObject *)
tp_descrget & FRIFHAL.

int (*descrsetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrset & IFRIIHA L.

Py_hash_t (*hashfunc) (PyObject *)
tp_hashd FZ3HA L.

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompares FZ3IA A L.

PyObject * (*getiterfunc) (PyObject *)
tp_iterE AZRIIAIAL.

PyObject * (*iternextfunc) (PyObject *)
tp_iternextE ZZIIHNAI L.

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 *)
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12.10 0O

the-e shol® & Ao) o) 2k ol Juith o 7)ol ojej o] B 4 QlE
o AR =R U A E RFUth o B2 oA, A4 FH 2
new-types-topics & ZZ2 3] Al L.

718 ZA

typedef struct {
PyObject_HEAD
const char *data;
} 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_new = myobj_new,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

bi

B AR 2718 A ARS8k o) d &

Z (53] CPython Z= H| o] 20 H) &

static PyTypeObject MyObject_Type
PyVarObject_ HEAD_INIT (NULL, O)
"mymod.MyObject",
sizeof (MyObject),

4
destructor)myobij_dealloc,
’

4

’

reprfunc)myobj_repr,

’

~

(
0
0
0
0,
(r
0
0,
0
0,
0,
Or
0,
0,
Or

0,

PyDoc_STR("My objects"),

N~ SN SN S~ S~ N

~

P N Y

O O O O O OO OO o oo oo o
~

~

= A

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/)(—
/*
/*
/)(—
/*
/*
/)(—
/*

tp_name */
tp_basicsize */
tp_itemsize */
tp_dealloc */
tp_vectorcall offset
tp_getattr */
tp_setattr */
tp_as_async */
tp_repr */
tp_as_number */
tp_as_sequence */
tp_as_mapping */
tp_hash */
tp_call */

tp_str */
tp_getattro */
tp_setattro */
tp_as_buffer */
tp_flags */
tp_doc */
tp_traverse */
tp_clear */
tp_richcompare */
tp_weaklistoffset
tp_iter */
tp_iternext */
tp_methods */
tp_members */
tp_getset */
tp_base */
tp_dict */
tp_descr_get
tp_descr_set
tp_dictoffset
*/

*/

*/

*/

*/
*/

tp_init

(T sl o Aol Al<)
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(o] A sl o] A ol A AH)

0, /* tp_alloc */
myobj_new, /* tp_new */
bi
oFet FE, dads G 2 S AU

typedef struct {
PyObject_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_weaklistoffset = offsetof (MyObject, weakreflist),
.tp_dictoffset = offsetof (MyObject, inst_dict),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,

.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,
.tp_clear = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,

ABZHY S P A2 E US| A T2 T gesu B SHE (& S0 E2Y HEE
F52 AT
= I=1 o

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

(27 2ol A=

B9 7bg 2ra 4 4

“

oEi'

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",

(7hd o] v s b e A 7

pal
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typedef struct {
PyObject_VAR_HEAD
const char *datalll];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

bi

12.11 =2t JH|X| & X|&

8 B2 E ZYHE AL GASHIL 2P 5H s A9 A UL A A oY LD 4 9 ThE AR
“Ar eIV & A ST O A6 UE 322 AHA A, 44 D (19

S84, 8§ AA 9 tp flags BEJ} Py TPFLAGS _HAVE_GCE E 38| oF 311
tp_traverse Z‘]ﬂ ]'? %Z-“'L—Ho]: 6]'\41‘/]- 33./] O]AH/\7]- 7]—‘35' O] tp_clearv?—'@_}_ xﬂ%’—%ﬂo]:
.

Py TPFLAGS_HAVE_GC
ol ZH L7t AARHE F AA = 7o BAHE FAS S5 oF Ut HYE A5 o] s AA
Ad ol AA 27 AL U Tk

A" ol Y A= F 7HA 2 S S5 oF P th
1. AR W|E8]= Pyobject_GC_New() Y PyObject_GC_NewVar () S AF&3Fo] &3] oF &

Yrt.
2. E A oY 3 A2 E 2SS S Y= BE L7 2V EHHW, Pyobject_GC_Track ()&
FEsf oF Fyth
nl 272 &2, AR 9] & dal Al 2} (deallocator) = H] 223k 2] 42 Z43) oF T th:
%

=
1. 2 Aoy & Fxste A7t &3 57 Ao, Pyobject _GC_UnTrack ()& &3 oF &

g}
2. AR S W B el pyobject 6o el ()5 AHESho] 35 371 o] of FhLTh

m{m

7 1: If a type adds the Py_TPFLAGS_HAVE_GC, then it must implement at leasta tp_traverse
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_traverseand tp_clear fields if the type inherits from a class that im-
plements the garbage collector protocol and the child class does not include the Py TPFLAGS _HAVE_GC
flag.

TYPE* PyObject_GC_New (TYPE, Py T\peObjecl *type)
PyObject_New ()&} FAFSFA| RV, Py TPFLAGS_HAVE _GC Zd 27} A A H AH oY AAE H
sk A,

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar ()& S+ AVSFA WY, Py TPFLAGS_HAVE_GCZ#| 27} AR DA Ad oy AAE
$1% A
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TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
PyObject NewvVar ()° o3 &@dd Ao 2715 AT 2717F 249 AA U Asfshd
NULLS WHEH U ok ot oF4 41717 54 3] ghobof gk,

void PyObject_GC_Track (PyObject *op)
TR 717y A8k AH ol AA Aol AA opE F7HAUTE 5 7= 71 A 92 A7kl A
A 5 glem 2AH = EA AN} FEANFFUT tp_craverse A 2177} HAsE BE
=7k fash AW T2 ok FUth 5 A4 BRE ZA UL

int PyObject_IS_GC (PyObject *obj)
A7y 7R A A7) 2R EFS TS 00] obd ghg WHEhela, 23 4] gfod 05 Wkt

o) F47H02 WBHA A A £A7 7 AAE FAD 5 YUk

int PyObject_GC_IsTracked (PyObject *op)
opS) AA| Yo GC L2 =2 TAINLop7k A M A £A7]7H 54 Fold 12 wakshn 13
A 9FoW 02 MAFILh

o] Z1& J}ol A T4 gc.is_tracked () o Gl
A 3.90] 7.

int PyObject_GC_IsFinalized (PyObject *op)
op®] A o] GC L2 EZE TAST 4u1 A £77] 7 opE o] ] shol dere] = How 12 W
3} 187 ko v 02 wEh o

o] AL ulo] W & ge.is_finalized () of i}
WA 3.9 =7}

void PyObject_GC_Del (void *op)
PyObject_GC _New() W} PyObject_GC_NewVar () S AH&3te] AA o 33 vl =2 e E 3)A 3

Yo,

void PyObject_GC_UnTrack (void *op)
TR 717 F A= Aoy A JAdoAA op AAE AAGJUS. Pyobject_GC_Track ()&
o] A o sl thA] TZae] 228 AR Yol kAl 274 5 9lol FoBAIA L. TR AA
(tp_dealloc A8 7))+ tp_traverse A g 7| X A3t BE7LF &35 7] Aol A A o off 3l
o) ¥4 323 ok FlTk

WA 3.80 4 A7A: _PyObject_GC_TRACK () ¥} _PyObject_GC_UNTRACK () W32+ F8& C API9|

A A A= A%tk

tp_traverse AE 71t et 2L B9 G4 ) W5 E ol E YU h

int (*visitproc) (PyObject *object, void *arg)
tp_traverse X8 7] AEE = OL_E—;(} 1)
tp_traverse A 719 Al AR w7} HFE arg®
WA A E TR 09 o) HEA B4E ST

ob % B2t gk

(b traverse Ae)7)E the olojof gt

int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
Aefolu] A7 el BA BT TAL selfol 44 £ 2 AR ol oh3l visit T-F 5 E30 oF
3o, visitol] tf gk vl ) W 23E AR A 72 ALgH a arg ZEQ Ut} visit 4= NULL object
A= 52 5H ok FLITh visit7h00] obdl ghg HESLE 1 gro] ZA) Mk o] of T,

tp_traverse A7) A4S ©<3}6l7] —A 3, Py visiT() A2} AlZE YUt} o] A2 E A&}

H W, tp_traverse AL QRO o] E& A& visit & argE R A3 oF T}

void Py_VISIT (PyObject *0)
07} NULL o] oF W, 0 &} arg QAL E visit M-S &3t} visit7F00] obd S wiast i, 2 4S

vkt th o) l 3 2 & AV RS, tp_ traverse $E] 717} tha 3 Zobg U th

3. o] 4= gdME= AAE object 2,
S 25 0fof YUT Thol4l Toj & 22 7
Y

ok AL A7 HAL SRR A G5 A5
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static int

my_traverse (Noddy *self, visitproc visit, woid *arg)

{
Py_VISIT (self->foo0);
Py_VISIT (self->bar);
return O;

}

tp_clear A8 7] inquiry § o] A AR 7} B o] A NULL ©]| o] oF &4t}
int (*inquiry) (PyObject *self)
Iz S AAAYPLE 5 = AR E A
BE o WASE 29 ¢ A2}
(A Fzxoll thsll Py _DECREF ()&
TN ZAGE o) A EE T

JAGUT B9 A B2 28 4G AN
Yo} o] MAEE 328 Fol=

284 A1 2). o] 2
Y,

folr [}

L0

i
=
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cHAPTER 13

APIS} ABI H{ & £0[7]

PY_VERSION_HEX+ ©d A4 2 A3 gpo]d HAd A gyt
o & S o] PY_VERSION_HEX7} 0x030401a22 A AW, 7| & #
E

HE S A shel 2 4 &Y th

Hf | H[E (2 Q] | =

ol O &= A1)

E

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 (3.4.1a29] 1)

4 25-28 PY RELEASE_LEVEL (&3}= 0xAa, | EF= 0xB, 8| = H = 0xC,
FFL 0xF). o] dAM = gyt

29-32 PY RELEASE_SERIAL (3.4.1a29 2, Z vjZx+&0)

weha] 3.4.1a2+E 1675 WA 0x030401a2 P th
EE Fo] R v 2 2+ Include/patchlevel.hol] A o] 5 Y t}.
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APPENDIX A

>>> 5}y Aol AR slold 28 xE. Az H A HFPor AAY 5 it T ool A A5 2

e e AEL A 4 A&
s B2/ HE B89 IES 4YT W), AL oL TEA (BF, BT, FLT) oo
=S 9T o, v elole 44 Fo| th3lP Aol ¥ so] A mERE,

e Ellipsis W& Ab<.

2to3 dto|W2xIEE 3Jr°]é‘i3.xi£§‘?ii_'}ﬂii AEsts =7, 228 77 B4 78 24
EfE FANA AT = e 2] vz e tE Ut

2t03 + 5 grolB g oA lib2t03§7‘ﬂ*%‘/]r/},%%’%ii AT F JdE=E 2THEE
Tools/scripts/2to3 & A|-&H YT} 2to3-reference= H A L.

abstract base class (—’F-’;}Hﬂol./;%iﬂ)\) ZA ol A Zel At hasattr () 2L g2 HIaYSo) 2HAs}
Ok m RS G (S Eof, 04 A ) 35 e ol 8 S B AT O A
S thol % & HF T ABCE Y AN ZeAE £SH, FUAE A5 SO uA
% isinstance () £ issubclass () o Y3l ZAE 5 = FHE2EYUTH abe BE A A
E HAL. 9} Woﬂ“ B2 H]’E}ABC Eo] m}a}g%tﬂ e 3 2o ASo) syt Aw T2
(collections.abc BEA), A} (numbers REANA), AEHY (io BEIA), YZE 3} 59}
Z 0 (importlib.abc BEA]). abc EES A3 A AFAlEEe] ABCE 95 % J5UTh

annotation (o] - E|o]A) F5o| et d JE 7 AHEH = WS, Fe A oJEFRHE B 5 L
LRk 3 A A9 ol B Yt

o|de A A zhe] AN~ S AT, Ao} A, FeA S Bl Bpof o

e A7t g, Ed 2, 49 _ annotations_ Eg oJEZHE A FH YT

o] 715& A et W o] . H o] A, 3 o] = H| o] A, PEP 484, PEP 526 & = 5HA| &
A2 T4 T2 W P (EEvAE) B ALEE L FEFY dA7 AFUh

Y= 2z}t (k yword argument): T4 T Z i Altﬂx]-ﬂ— oto]| & ]x]-(oﬂ 2 S0, name=) £

5 ol 2 gAYl e dEE = AAb olE S0l v 22 complex () &E0A 3 3%

5= 2% 79T Axguch

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o YA QA} (positional argument): 7| Y= QAAF7} ol d Q1 A},
U A ol B2 & 9 el * & 2o AT 5 sy Th
R EEE T

complex (3, 5)
complex (* (3, 5))

QA g4 vhe) o] o] & 2 QUL o] thd ol 485 & 79 Sl tha) A= calls

e BAS. BUACE, of RA 07 AR AEE 5 A5 Uth Pl gol Ao W]
RINIEERS S
B9 w7 F53FAQ A2 AxFe} vl 7 w4 2] Xpo] 9} PEP 3625 WA 8
asynchronous context manager (¥]5-7] A€~ E & E]X]-) __aenter_ () 9}__aexit_ () WIANEEH
o2 M async with EolA] Hol: 34 S Aloste AA. PEP 4928 =5 A5yt
asynchronous generator (8] 5 7] Al #d o)) v]57] Al dolE olE#HolE & E8F+= &4, async

def & Bo= = ZFH A Hol=d, async for FEZ7HAHS t:;l-_/,: 9= 9l g o] =S Ul
Elxvyield 84S 283rtE= Ao] thEUth

BE W57 AV ol #4277 A5, o | Euo] i w5 A HolE ole e ol e &
AU o 2ot o u 7 BekahA) e A9k, $AT ol B MA BEIS YAUTh

)5 7] Ay dolE St4E await A A asyne for 3} asyne with B2 2888 5 9%

ek,

asynchronous generator iterator (8]% 7] Ay & o] €] o]e]#d|o]€]) v|E 7] Al d o] E &7 Hte= A .
v 7] o] H el o] B QY _anext_ () & TESH oJ9lo|HE AAE E2F1, o] A2 v
yield &4 742 ul% 7] Al o] B F4e) uir] 2 A8 gy,
Zyield AN Ao Ael B T, 1 9Ae (N ALET 7] 59 1y-£ 52 EFIE)
A FEHE 719 FUh vl 7) Al dold o] #olH 7} __anext_ () 7FEEF = & 5Hte
olglolHEE AMFH, Wt o7 Bt PEP 4929} PEP 5255 E/ﬂlﬁ.

asynchronous iterable (8] 5 7] o8] 2] &) async for EoA A2 4 = AA. _ aiter_ () A
S vls7] olH e olE & E8F oF FUth PEP 492 2 =1F 5 U th

asynchronous iterator (¥] £ 7] o]g]#|o]€]) _ aiter_ () & __anext_ () HIAE=E 3= AA.
__anext__ = o olHE AAE E8FoF Tt} async forE StopAsyncIteration o9
7 A wj7kA vE 7] ol H el olBl o] __anext () MINEZLEEFE oldlolHES FUTH
PEP 4922 T = gl )

attribute () E2) HE) EAAS AH§3HE o] Fo8 F2H L ARG AT A gL o8 Sof, A 07}
JEREaE AW, 0aX Y FEF T

awaitable (] ¥o] 6 &) await EH A AFEE 4 Q= AA. ZFH o]y __await_ () HAE
AR E = 55Ut PEP 4922 B A 2.

BDFL #}v] 2-& £ 41 &2 A} (Benevolent Dictator For Life), < Guido van Rossum, 3}o] %1 2] ZFA] =},

binary file (40111 2] 542 vho| =R 4752 7 % 5 G 542 44, wpol v 2] 52 of 2= ol
Ug B ("rb', 'wb' = 'rb+') 2 99 9}Y, sys.stdin.buffer, sys.stdout .buffer,
io.BytesIO & gzip.GzipFile & JAAHAE & 4 Y5 Uth

e

str ANE G124 At L AR RAA L 2= 512 = F2A L.

e

7H

bytes-like object (B}o] EQF{ ) W3 Z2EZ & A Y33 C-A<5 WHE Y22 E T = JlHF Ut
oy %5 memoryv1ew AAEL EZEo|T bytes bytearray, array.array AAES =33t
yrth. H}O]E F AA -2 vtelv e HolHE =AY 7HA] AsbEol AHE g st oS,
vlol 1 g fﬂr%‘i 7, ’\7“:3: T AE BT Zi*a?o] As U
A L WIS oI AN AY B2 AU AF AR A $F A
2 7] vl ELD{F AA 2t 2@ F Y h 7HH W B AA| 9 o2& bytearrayﬂ—bytearray/]

alol U] ol Bl 7k 2w AA) (“9)7] A& upe|EAR

memoryview 7]— 01"141:]— o2 dars e
ol AE9 oA £+ bytes® bytes A9 memoryview 7}

AA) ol AAE =2 2 R Th
%tk
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bytecode (H}o] £ Z.=) o] 4l 422 TE L upo] £ IE % 75} A5 5, CPython 91| 2] €] ol 4 5ol
=299 YE EAY YT 1o ZEE pye o] AN Hol, 2L AL = 0 AW

o WA Al BRI T (20 A Blo]E B 2o AARAS AT 5 deTh. of “F 7 o]
7 vho] £ T E o] T $5he 7| A S Aqste /14 7] A o4 ABATET Bk vho]E mES
A% OFE Thol 4l 7 /1Al A 58 AL AT ShAIE, o] A ] E Zhol €4 Aol A Pk

2ol s of F o

Hlo| = 3= Welo} S o] B2 dis RE Aol gt

= LA Al e TR

class variable (22 &~ -’F ZH 2NN B FHAE FF (F, FWH2Y A" 20 A 7L of ) o
AR A=l

coercion (F.o]A) 22 Fo] F AALE FuelE= Asbo] dojup= 5oL st P A ABEAETHE FJo 72
SAA s AEetEs A oS 501, int (3.15) £ AFE A 302 WS YT shA|uh 344.5
ol Al, ZF 1A= Tt F o] AL (Sfih+= int, ThE SFb float), &5 T 87] Aol 22 P& ¥ ghaf of
f,ﬂ'l/]l:]— I8 ¢FOo W TypeError& 4o Yth FojH gloj&, 33 = dE2AE =204
Wt ZEPor @%ﬂﬂ?‘ﬂ‘# gduch & 50, 2F 3+4.5 3t Al float (3) +4.5.

complex number (5 25) 953t A5 A/AH Y A, BE AV AT R R o g 9
AUtk sl iE Aol s A -1 AF2)E F A, TF FTHAA = 18, FEoA =
JE Z71FUh golHE 22 UM S 2 BEATE 72 ALY Lh daF = HYALE

context manager (Z‘j ) A~ enter_ () & exit_ () HAEES HToZH with Fo
A Bole 33 S Alofsl= AA. PEP 34322 T Y= 95y "4’-
W P

7_'
context variable (AE]| A E W) A AEo wrel of 2 212 7HE 4 = W, o]
Aol disl o e 7M. F e =22 AFL T
E35, 5t A Agco o] AHAET QS S gow A
Hl5 7] Bj a0 A i S st A YU th contextvars &

|
contiguous (%) W= A &3] C-<A <5 (C-contiguous) ©] At 2 E & A< (Fortran contiguous) 4 | A< o]
2 o A QT GAN ML C Aol A FEA AL YUTh QAU WA, FEEL
Aol Q11,001 A Al ZH5He @8 e Ae)20] A o) 2 v 2 2] o] 9] 7 5] o] of gl ot kel
C-A% LA, AT T4 AT FREE WED W A A2 e R
S, EY A% Qo AL, 3 M A 1 e M o,

coroutine (Z28) TFE Anrelo) o Aukshd Fejduch AELEE o 2 QA A8 hE
AQOIA B8 e TERL ofe] o ARoIA AL, BRI, AT 5 A1 T 012
=2 async def o2

I
(i
=

;Li

FI

£

=
coroutine function (Z 58l &) FFE AAE SHFE= T4 TFH 4= async def O E A9
g 4 ,}51 await &} async for& async with 7|9 =5 238 5 51Ut} o] 2452 PEP

CPython 3ol =2 I dojo] FRA < 73 o_rﬂ, python.orgell A] B = Ut} o] 282 Jython o] L}
IronPython 7} 22 Th& ; £ 0] “CPython” ©] AF-&F Ut}

As
decorator (d]Z#|o]E]) Tt & TF+E & Qwrapper =¥<= 7\]'*0‘? Y HEoR
AL = Ut o 28 o€ ) ¥ staticmethod () YU

Hmedole Be v A9 2 Y BAUT B T F5 3= AU go s S5HUh

Amé

1o

def f (arqg):

f = staticmethod (f)

@staticmethod

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

def f (arg):

e Aol Fe 2ol w EASAY, & A4F 2y Bz olelo] e o AT &L B
4ol )2 Ho) o APAE HE H o

descriptor (JAZYE]) WA= _ get_ () o]y __set_ () o]y __delete_ () & A st= AA.
B olE o e AR g, o= s Ta 50T 98 AFL Ao L,
ab® AAL, 2AG, AAFEE AL T 1), a2] o2 DA A b e o) F Rol AAE
5y Th ?'5};‘]“&177}‘3]&3%‘51‘?1,511%}:‘5}% daagy MAE7t 25Utk HAaadEE
o3l shi= 212 stol ol T3t 72 ofal & G4 |, T, A E, ZEHE, S VA E, 2 E

HAE, 75 FEA FR 59 B2 7|59 7|2E o] F 2 A7 WiEJUTh

23 HE o W A=E o of 3 AHA| 3F W &2 descriptors U T] 2~ 3 E] AF-&H oFU A o] Y31 T}
dictionary (D‘/K%L-]B]) 9]0 o] 7] & Zholl LA 7]= AF vl & (associative array). 7]= _ hash__ () <}

_eq_ () HIMNEE ZE BRE AA7TE 5 d5uth oA A g 5T

dictionary comprehension (<} 4] 2] .—EF/]E“_ ) olE g8 & 84 HAAY R E Aty 2
e g E HEst= 7FE 3 . results = {n: n ** 2 for n in range (10)}<
Zkn ** 20 A 7] ng £33= d A 2] E A A Yt comprehensions S 2FZ 3] Al L.

dictionary view (94 1]2] H) dict.keys (),dict.values(),dict.items () HIAE} E&FE= A
AsS 94vE -ITF/]'—T’-—‘T'—‘S“JE} o) AELS YAV E FEE Eﬁs}%—'?l HE Algste=d, —Mq
a7t A4 E o, 7} o] M3lE dtg sttt ‘I‘Q‘%D} D‘/\iﬂﬂ HE A grEZ v
list (dictview) & AF23HH = Ul dict-views S H A S

docstring (52EF) S, g5, ZEA 3 HA 23202 e = fZW ZEE. A9 ET A
2= FAEA G Aopd ol o AR EHRZAN, 5, BES __doc_ OJEFHREER
AdFUTE JEZAALS T AT S Jon=, AXY dHAE AT FHEAA FAY YT

duck-typing (9 €}o]g) v}l AEHH o|AE 7HH =4 dddt=d AAY & BA =281

2 Y; AL, Bes] S AJESREZSSH AU A UTH (“LE|A Y Holal L | XH
E“E“EHE}‘H,:’-Z\*%J—FQD}”) E3% g tjAlo AEH o]~ %LJZ—@OEW,Q’@ﬂ]% ==y

Aol x3e FHATdo R GFANL AT 4 01"1/]\3]- 9 E}lo]HL type ( Oll}isinstance ()
S 87 BAE S HUTH (AT O ol Gol 54 ol 4 2ol A & 8 HE 4 3800 551510}
sttt thAlof], hasattr () 74/\]—L}EAFP Zzzaewe 2t}

EAFP 5]2tH t}= 845 2317 7} | o} (Easier to ask for forgiveness than permission). ©] £3] 2 4 &=
sholml Y AL, 2HE A OB RES] £A1S A5, 1 A0 B2 9l 8
Yt} o] ZEeha mE AT B try 9 except 29 £AZ SAA A o HAYLC

9} 22t B2 Adojo A 2} AR E = LBYL 2L 3 o vl g Y th
expression (23 2)) oj®H gtoe g T A 4 = ZH A
o5, JJEFRE °“/‘ﬂ/\ A 2k} ‘ﬂ’\%-ﬂ' e
e g2 dodzdgo=r, s Qdo]
o2 AEE e T E dFUTE Y =3 3]
extension module (% 25) C U} C++2 ZAH |
T} A4S 283t
f-string (f-F A1) '£' U 'F' & gof] < Exd
5219 g5 o] Z9lukeUT) PEP 498 S H A L.

[rt
i)
o,
i)
il
filo
(o
ol
-

o
B
o
i)
=2
4
[t
rir
0,
kel
>,CI

file object (3} AA]) S —‘T‘— 2+ ol o s jJr‘?=l 2 7% API(read () Ywrite () T2 WA EZE)E =W
= A4 TEo R o e}, 3 A= AR vz *bl 4 0145}3 A F A B A A
(Oﬂa o, ®2F ?J%‘?i,ﬂﬂﬂ 2 W, 271, gol=, 55l td ANAE FAT S JHFUT

S AA = 5D F A (file-like objects) L} 2~E (streams) olgln® &Yt}

AR Z = A L7 3Jr ] A2 & o] YF Uk E(raw) vho| v 2] 31, ¥ 3 = (buffered) H}-©] Li 1 v}
A Ho]aEio BEAA FFE UL 31d AA & s FHAAd e
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off

finder (F}Qe]) Y2xEL ZES s AA.

ol 33. o] %2, F FF{F HAE 7 A5 U sys.meta_path & T AFESH= HEF A 2
v}ol ] 9} sys.path_hooks I} &7 AF&38l= A =2 ol E g 3ol

o] 2pA] 8 U 8-2 PEP 302, PEP 420, PEP 451 of V&1 t}.

floor division A5 YA M 7k A2 WEEsE 38 Al Ae Al dA ke /7 T
& o], 24 11 // 49 @227t HA L AF AL 2.758 E8F YTk (-11) // 4
7F-2.758 WHE st -30] Ho vA"Holﬁf“JD} PEP 2382 H A 8.

function () TEAtA] oJE & ST €AY EZE. gAY T o3y AA 7HAGE &= Q=
o], Blr] o] Addo] AFLE <= gS ) v WS 9F A = 9} function A AT H A L

function annotation (3= o] =g o] A) <= M 4=} 9k ghe] o =g o] A,

S olH o2 gt o g § SE 2 ASH YT A& E9, o] 5+ F /hY int AAE

ol d Aoz 7|Y= 1, FA o] int W3 S & F oz /hgych

P

i
b

o

W

3 A

o T
b
rlr
N

¢/

def sum_two_numbers(a: int, b: int) -> int:
return a + b

Sk o] g o] A -2 function Eof| A A gt}
o] 71%5& AW at= W4 o] o o] A 3} PEP 4842 =z 31A 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),

w
N
o
N
o
<
©
=
io)
o2
©
<
o
n
o9
JuS
O
N

garbage collection (7] 2] $:7) ) A3 4| ¢h W B2 S vhget AAh S| WL FE A5 FA7
Fx2 2B AARL BE ¢ Yt 23 7P 274718 B3 A £AE S G Au|
AN go BES A A AT 5 Y&t
generator (A o]l) A1 2] o]e] o] Ele] o] e] & Eeji B, A WA Wol], AR 5
2 WEL yield R4S ZFArH: Fol hEUTE o] GHES for-FZE AH§ 37 next ()
(e}

B4z o ol s 7 5 gk
BE AYd ey &4 7e 7] A vk ]|
3 )7} e ke 7

generator iterator (A& o]€] o]g]#|o|¥]) | o|E T4 ==
Zryield® YA A Z A& TT5tL, XY (A HF-ER 7] S uy-B 5= 3
AP A E 71dFUh Aldd el g ol oy ZF ANEH Y, Bt X o2 B (ZE vt
A= A =EhE et tiu)E U Th.

generator expression (AU @l o]e] ZHA) o Hdlo|6E Selrt RAA. £ Wpel 49
For A3t AT A5 et i Fo| Hol B A FAA A HAUTE ATV EAALS E

93 g2 Bl

olFf o]E# oy £ 7t Ytk o=

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (MY 8 g4) 7 S T E

2o Qure Az e 35 tel 1A% e e 7AY
o of | TR o] AL B A = ]2 A FaelEel] o s AFH ok

A=t adfx] 8o 2 functools.singledispatch () Bl Z @ o] E| 2} PEP 443% E A 8.

generic type (A U] 2 &) A rype that can be parameterized; typically a container class such as 1ist or dict.
Used for type hints and annotations.
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For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL A9 olgzeEH = & HA L.

global interpreter lock (A9 ¢le]=2]e] &) 3 Hof 2 2 stye] g =7} sfo] i violE T = &
=& B A5 Y3 CPython Q18] Z 2] E] 7} A]-Bh‘a]-ﬂ HAYUZ. (dictd 22 223 YFIES
ﬂ?ﬂ'—) A Rdo] A A 02 F A AA| 2of ) kA '5]'—‘1:—% 7= o] 4] CPython :rL@
Ut Iz H AAE e A2 JAHZgHE thEsad =356 7] g A e+ W4l o
ZREAA ZNAZL At e B2 EE22 34T

m[o
V)
>
ol
off X Her o

SHAIRE o 4 BES2, EFIUAMA T, g5olusid 22 A A A A s
& GILS Whdst=5 A 5 Uth 23, /0E & v+ 34 GILS Wbt

(22 9 A st %—% tlol8 & F1E) “Ad =0l A 22 (free-threaded)” U H 22| B & ML
b sk AAL =¥ AT A A R, 3 FD Z2AA A9 A5 A A B WE Y
Ut o] 45 o7& FHshe AL Fde 2 556 e OV% vﬂ Hlﬁol o EolZd Zler

o} A A2 01_14;}

hasivbased pye (81 718 py) 548 0571 915 43 o ShAS) 25 54 212 ORI
AFE3F= vlo]E F = J)A] 9}, pyc-invalidation S Z23HA| &

hashable (3] 2] 7}5) A2 7F 44 2 gro] WaHA] oF= sfAIghe 282 (_hash__ () WA =7 289
el he A mE 2 90w [ eq O WA DG, A e e

et v A e AN EST AAGE Bolof itk
AN A AAE GAT Y A A W2 AT 5 9 st o] AR FEE
YRA o2 S Ak A3 w R
30105 U M3 AN EE A PSS ch (12 =0 AR e de ol E e
2] R Th (52 o] U frozenset 2-2) B 1] o] H%% a5 2450 A Thsd wi et
A T A8 gel 2ol Ant AAEL ARACE o) AST (V]
A& Al gl skales) B 2 rhal v AL, s g2 i EE o vhEol Yyt
IDLE 3}o]#-& 93t 5% 7|3 &7 (Integrated Development Environment). IDLE2 3}-o] %1 9] 3£ £ ul 32 7
of mehe 7220l W79t el el B ok
B ke 2E A, B9 AN E 27, 2AY, 52 Loel A7) 5
. A g A e el Al A % iz ook Tk ekl e Al kel Slolol
T

;ﬁ%%ﬁﬁﬂﬂl Eol, 94vele) 7).
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P AR5 B %E}%%?QHD} 14%10] D‘rxl pyth ong 4
A8 (AFE S Folirol 4 AEshe A s @ 5 QEuh. Al ool g AAsA Y &
7)1 A& Sl vt = v-%
interpreted (QJE] = 2]l H}O]Ei
°ﬂ4mmaﬂoua
A2 AL AR APE
zel ool BE A Aojrrt g

interpreter shutdown (QE]= 28] £8) £53let= R HS W2 uff, 5lo]| A ¢ =
24 O}LFﬂ, EE ]Ur 04?4 7R F8 s yE
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imwk@ﬂﬂ—)ﬂm&%ﬁﬁﬂawmiﬁ%$%%7ﬂ.ﬂﬂﬂ JﬂEL+LﬂmtmL
tuple Z2) AlE2 I & dlct o dd u Al FA FE, 3 AAE,  iter () Y AHAA

M= F8sh= getltem ]HE%M}H@Q}?} RE Zgrg 714;4]1:0] ol/\qr)r

ol B2 for F2I }‘]"Q'%T %J— Al diéj‘é 23t o E%S X (zip (), map (),

o *}&%-?21%‘43}- oJHHE AA I WG T4 iter () o AAE ALGHWE, 1 A ©
%fﬁu‘%‘?} o] ]Ei?—ﬂolEiL HE HEge e 7%?%%?}v§§‘43} ol ¥ &

iter () & ZESHA, ol # ol E] AAE 2 ‘

Oﬂﬂi—ﬁr% o Al H/H Aoz Fed, F2E T ¢ oHE o HE JOP% o] &

FuUth olgd ol g, AJ A, AlF#olE & B A L.

iterator (o]E{#| o] ¥]) OB 2EH S W= AA. o[ O|H 9] __next__ () HIHES HHEHO
ZEEAE (e LHXL SFrnext () 2 AGtH) 2EH Y= FEES AU E S F U ¢
o]/¢e] tl o8l 7} 31-& W= thAl StopIteration d&& oYt o] A H A, o] & o] & A
A= 2257, 0] g BE  npnext_ () WIAE &L Stoplteration &S thA] g0 7 7]?}
Utk olEHdl ol B = olE#E olH AA A4l S EEF=__iter_ () WINEE 7HE Aol 875 7]
ufj Fof], ol B #l o] Bl = o] El 2] B 0] 7| & 3al THE o] H Y EE S WolE o= T2 Lol A A2
T dFYTh %4‘3—5} ool = ofe] He o]H o] AE AEsts ZEYYTh (1ist 2-2) ZH oY
7“Zﬂ Titer() 5 E AGAY for Fxo AE T wjulch A o] H# o]EE WU Th o™
A< O]Eiﬁﬂ"hﬂ‘)ﬂ i Al 3 ete] a2 shd, A o] Bl o] M of] ARE-H o]u] A Z1H o]EEolHE
=eFHA, H A oA H EO] Al vHE Yt
typeiter °f] & ZpA] &k W&-©] Q55U T

key function (7] 34 7] S EE% Z 9] o] A (collation) &+ A & (sorting) ©] Y ¥ & (ordering) o] A}-2-=

= #= T 2HEJYUTE oAlE £09], locale.strxfrm() & A4 54 YA w=2s
Z“'jﬂe UP‘:LEﬂ /\}&%‘/]EP

gtol Mo W =77t @450 DA A AR Fol=AE Alofstr] 913l 7] TF4E o}
EYJUth o]d AE9+=min(), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapg.nlargest (), itertools.groupby () ©] Y5Ych

7] & wE s e o E 3 O] AT o § S0, str.lower () HIMES 74101’\
AP .,4:5} 7l 42 AFLE 4 S5 U Ao 2 7] 4= lambda &
A=, old AYUrth lambda r: (r[0], r[2]). E3h operator_,_g‘_/ﬂ] 7H9/]7
A AE A F YT attrgetter (), itemgetter (), methodcaller (). 7] 45
}\]——9- = Woll 3l of|  Sorting HOW TO & H A &

keyword argument (7] & ¢12p) <A} & HA Q.
lambda (Fth) 22 of gto] A= et 94 o7 FA4H o] F gle et

W= B2 lambda [parameters]: expression YUt}

N,
o
v}
i
e
o, ko do
rlr
§2
oy
_\:
K
H
O
[}
Qmmﬁ
mmmm¢

it

il a% < €2
Ro > bt el

EL
Z
lo
Pﬂi
_,4

rO
o

rl

LBYL % 7] Z ol X 2} (Look before you leap). ©] 7 2AEFY 2 S Z oL} 23] & 317] Aol YA A o= A
2AEL AAE YT o] 282 EAFP @ELHSJ%W]H]Q I, g2 if Y EAE SZAAFH YT
T3 28 = 2o A, LBYL H2WH-2 “B 7|78 “H 7" 2ol A 27AE “&574] Aol I
t} o] & Eo], ZE if key in mapping: return mappinglkey] & AAF X, A 9k 23]
Ao, th2 28 =7} keyE mappingo| Al Al AstE A& o+ s th O]E* o]+ 5 ©] 1 EAFP
ATHS AT oEzN sl 2dE o+ s

o
list (B]|2E) W gtol Al T o]Folx B350, daol thst A A70() o] 7] wiZof, A2
2] ~E (linked list) B Th= of 2 A o] 9] v &3} AU T}
list comprehension (x"/]/\E A=ZA) ANFD2Y LA AR EE YR E sty 1 AFHE g rER
3= 7083 . result = ['{:404x}"' .format( ) for x in range(256) if x
$2==10]% ooﬂ/ﬂ 255 Afol e O‘% A9 1675 (0x.) E= 3
t{}E\/]DP- if B2 A 5+ 5yt =S, range (256) o] )
loader (2¢]) 252 ZE3H= A A load_module () °]2t= o] 59 WA EE J-J’Hokﬂ‘%‘:‘r 2+
BRE gog 7} B8 Ytk AA 3 YL PEP 302 E, Ao~ Z 8~ = importlib.abe.
Loader & HA| Q.

magic method (W] 3] Wl A &) 55 v A = o] v]F 44l B8k T,
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mapping (M) doJ o] 7] 23] & A Y3} Mapping ©] Y MutableMapping FA Hloj 2~ S~
off AAAH HAHEELS FASt= AH oY AA. o2& dict, collections.defaultdict,
collections.OrderedDict, collections.Counter & & 4 95Ut

meta path finder (W€} 2 5}916]) sys.meta_path & o] EJF & volr. HE J= vhelr+=
Az dEg 3y 2 #&AE O Q7]+ AT Ut
v el A2 37t 8 el= WA E S A= importlib.abc.MetaPathFinder &
Hyrth

b
(£

metaclass (WE} Z22) oo Sejs, Fehs ROt 2e 2 o5, Feha GA U, Mol s S AE

o) 222 thgurh B 2o Ak o] Al ARE wob FeAE BEL AL Tt

AH AGY T2aRY Ao 5L /8 7HLS AZ T Shol AL SEIA BEL AL Axd

e 228 S S ks AAUTh R Ag A AL o] S A e AW, Bast

A, W ek 2ot ST Sobe ShE e AF P Th ol = el HE AA| 29 27 (ogging),
TR gL e Ao A et

2= ke 2o AA B 4, =
metaclasses o A © A3 &S 2 9l

o

method (W] A=) Z#2 nir] <ol A A o] =]
T HEE A HA AR} (HF self
A5ZEHAS.

method resolution order (WA & Z2A £ 4]) HAE 24 A= 23
ZH B0 =AYULE 23 el K E gho] A dE Z e H
Python 2.3 Method Resolution Order& ¥ 3 F Ut}

module (2 5) 5ho 8 7=9] 243 19 & ek A, REL 919 oM AN S L B o) B
F0g A5tk RES 9t Ao o6 spol W e 2R
H712 = BA L.

module spec (RF 23)) ¥ 35S 2ESEH A48T JEE B8 AHES BT Jt o & B2
importlib.machinery.ModuleSpec & QA1AHA,

MRO HA= 27 =4 & BA Q.

mutable (7}¥) 7} AA = ghol I = JATid() & A FATYULE 28l = BAS
named tuple (V| Y= F&) “named tuple(V| J = F2)” o] gt §o]& FZoAA AEH3L o] F B2 I E
B HEES ARl AddlA g 4 e 240 A2 T 5 Je BE Fo|ug S AP Ut

Folu} Ze 2ol e 715 E JL 5 YU

time.localtime () ¥ os.stat () 7} ¥ e TF3te], o2 R ol = FE Y
T 02 o= sys. float_info Yy

o

>>> 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
AR Y= FE2 P S D YUk E, tupled] A 445m o) 2 RS BES o se
A o2 o2 M YE FES UE S dSUth e @ 2o 48 YFAL A E P4
collections.namedtuple () 2 WS ¢ AH5 UL 29 7[HL A H AAASFAYG WF UYL=
REAAE 2L 5 Qe B 27 MAES ke E g

namespace (] 5 %) W47t AGH & A, o8 B0 IV TR AAol TP o) 2
S EIAE oA Erk ot Ao, A, WA o] § F7ke] sy o5 32 o5 TES
BAA RERE ALFUTE & 50], 5 builtins.open Zos.open() = 159 o5
7ol s TP UL £, o & 2L oW REo| A48 TAFEAE BRI wEoIA
M= A T A HeAdo 2= UL o & 59, random. seed () = itertools.islice ()
gtal 2 1 o] 242 random 3 itertools EE O o8 7+ S o] WU
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namespace package (0] 27+ 7] 2) 22 A H #7759 AH o] 27 7] %5 el PEP 420 7] 7] 4.
o2 B AN B A AMT QAL 2% AT, 59 _init__.py Hdo] glemw A
7] 7 oh THE U

EE T HASL.

nested scope (538 2515%) £2120 42| W5 g 2o 5, of
o Bt w Bl Y WSS
e, Tl A T
2T v AR 7, el M5 Ao o] B B7hel A 93 £UTh nonloca

2= AL U

new-style class (F 2Bl Zal2) AF2 2E Zd 2 AAod ASFHT A= ZF2 HAL oA 9
5. 2719 gtolH HAAE, 24 FaEYd FYAaT __slots_, YA2IHE, =gk H,
__getattribute_ (), 2l WAL, 288 HAE} 2L sto|H MET LS 755

o A g8 2 919 & )

object (AR ¥ (AEAHEL ) & 2T 54 (IAE) o] P LE HoH. EG BE 28t
Zo) s o] F A9 Mol 2 A,

package (37] 7)) A2 RESO|LL AAA0E AR A ASL ERE 4 e vl w5, EH0w,
714 patn_ oEelREZ} g shol A RE Uk,
A N7 A 9} o & B2 AAA E HA L

parameter (A) G (LU B0l G5 DL & e A (m o0 A4S AAD) B
AR ol F B AL EL Tl E7 HARS A5

o -7 9 = (positional-or-keyword): ] %] <1 A} 1 7] 9] = <1~
ytt o] Zlo] 712 Fej i s YUt ol & 5] the

A2 AGE e AAE ART
o A foo &} bar:

def func (foo, bar=None) :

o A X-AE (positional-only): YA 2 AFE 5 Q= AAE AATUTH P2 AL 4=
S Aolo] Wiy BRof / BAE 23e 1 T F o AT dH5 U oS Eo] g
ol| A posonlyl 3} posonly2:
def func(posonlyl, posonly2, /, positional_ or_keyword) :

s 71 =-H-§ (keyword-only): 71% EUAEE 5 e dAE ARZ T 71H=-A8 v A
e EER L 5]10]444ﬂ@HﬂWﬂLT4*ElmEE@ﬂH
Aogd 4+ AdFULh A E 2o A kw_onlyl &} kw_only2:

def func(arg, *, kw_onlyl, kw_only2):

o 7FH-9] X (var-positional): (Th2 Wi 7f =50l &3 A o] n] @totEo 7 9 %] Ax}FEoll &)
AETd 4 Jd=AA AAES Y AD2E AAZFULE ol & w7 H4E= w7 4= o] F-ol
* 5 9kl qu/ﬂ AYE 5 AsUth A& S0l thaol A args:

’def func (*args, **kwargs):

« 7H-71H = (var-keyword): (ch2 i A ‘?‘J—’F%"ﬂ o3| A ofu] ol5 o X 7] = A A= Tfsl)
Asd 5 3l 499 e 71 E dAs S ARZFYT o) v v o] 5o
g ol 244 Ao E 5 A Uth ol E S0 919 Aol A kwargs.

WA e A QA S f 7|2 gEw ofy et dE Ao Ay A A== AR =+ A5
Yt

At *‘101@ T, Ak} i/ ao] Afolol 2= FAQ EE, inspect.Parameter F &,
function Z, PEP 362% H A Q..

path entry (A2 A=) 4= /|0 5Hole] 7 JEE G RESS 27 A9 Fuse JEE A2 4

shitel .
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path entry finder (7 2 NE ] 312 t]) sys.path_hooks o] Y= ZHE (&, ZZ dEF =) o] | F
L gloly Ay, FolA A2 dER B2 RES = w2 o7 9%

AZ JEZ Ay Eo] FHE=HAEEL importlib.abe.PathEntryFinder o] U3 4Yth

path entry hook (A 2 JIE 2] &) sys.path_hook FAEJ J=ZHEQUY, EAH AR AdEZ oA R
ESFcHES LI IUH AR AEY IHAY & =HF 1413]—

path based finder (3 2 7]t 5}Q1]) 7] &2 v e} 4 = 3}l o & & s, ¢
S,

pathike object (425 A 519 A28 =S Uehis A, A2F AAE J2E G str
Y bytes AA| o] Al os.PathLike T2 EEZ S T s= AAYYrL} os.Pathlike ZE2EF
S A Y3 AA £ os. fspath() 55 TZ3 A str thbytes I A28 A2 2 Wghgd
5 Utk Al os. fsdecode () & os. fsencode () = 22t str U bytes 23S B A 5H=1
42 4 95T, PEP 5192 315 9z o

PEP 5ol %1 |4 4] ¢k, PEPE 5ol A A5 U Elo] 4 H & A58 shol 4l E i =
off 3t M2 715S AYsle AA EAYUTH PEPE A HE 7] 5ol thet H 23 7| A E
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provisional package (Z3 3|71 x]) A API & EA)

Python 3000 (o] 8 3000) s+o] A 3.x WE 2holo] B (A 3] WES W v ehe] o]kl | A Ho] B
E0]A o]Eolt}h) o] AL “Py3k” & o] 27| % Tk
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for i in range(len(food)):
print (food[i])

o 253, shol Arhe WYL oYt

for piece in food:
print (piece)
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>>> class C:

class D:

def meth (self):
pass

>>> C.__ _qualname_
IC’
>>> C.D. ualnarm
'Cc.D'
>>> C.D.meth ualname
'C.D.meth'
2EZ 7MY 7] =l AHe-2 o, &3] FtstE o) 5 (fully qualified name) > B F B2 | 7| A E&
Z3EA RER 7= %‘j_o_i—{ H o] &S Yt} o & E9],email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

=

reference count (2R 314) 7

d

Aol thak Fxo A5, AA S Iz 5700 % Do AW, v 2271wt
R Ut ZFx 35 F42 dubd o2 sto|xl I =9 —I-EQX]E %‘7‘]‘3} CP\ﬂwﬂ T A
L49Yth sys BEEL EA AA 9 AR 34 E E8]F = getrefcount () < AY gt}

regular package (J4F A7) A]) __init__ .py FL¢E& £33E= g g et 22 A5 F <l 9 7] A].
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==

51
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AE3717E S 7R E Aol Bl N 58 22 aWol A B 5o AndAT Y

=98 49 B Aol FHTh

[>

sequence (A]@2) _ getitem () S WA EE B3 A AP 2E AL FWE 24 AN2E A
5, A58 AolE EAFE len O WASE ASIShE o) el 2 WP AAnE
UgsEd, 1ist, str, tuple, bytes 7} . di Sk getitem_ () I} __len_ ()
= Z]Tlﬁ}x] A, 23] o] A oAl ol o] £ 715 ARS-St ] 2ol Al F A7t ot mj g o2 F
RS Aol Fol ok T

0
e
l-n

collections.abc. Sequence FA W o] 2~ %EHQ% __getitem_ () ¥ __len_ () &
dojx xR F5S AEso]laE A3k, count(), index (), __contains__ (),
—_reversed_ () % ZHd ot o] g < E O]C% A3t P& register () & AE3)

Y
A HAAFCZ FET 4 JF YT

set comprehension (F g A=z g3 A) olg Lo Y= 24 AAY LR E Aestn 245 42 IS
H3st= HA S ¥, results = {c for c¢ in 'abracadabra' if ¢ not in 'abc'}
=29 A {'r', 'd'}E BT rh comprehensions2 FFEBHA Al L

single dispatch (4 & 1:4,/;;]]7‘(]) Fd o] 3t AR Fof| 7|2 A AR = Al E T YA XY
st 3 H.

slice (E&lo]2) HE A[AA Y dRE 3ot AAl. Setolae AE ATHE £7)H
FUth variable_name[1:3:5] A4, [] ¢t o 7| AE ZECE £
MBE23YgE) Z7|HS R Hcw Sllce AAE AHE ey Th

special method (54> WA =) Flo] o] gof o] FALS, Tl 2L A 53 i _-'T/\] 207 3ETE A
E. oA YA EE F Y BEE A S Evb= 0] =2 72t dF5 Ut E4° v A == specialnames

of 242 wEolA Yyt

statement () T&2 29 E (=9 “EF(block)”) & 7S+ FEAUTE 32 534 o] AY
71 EE AFR = Y 7HA] R E 9 st gd Yttt 748 if, while, for.

text encoding () A E 2137 9) 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.
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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”.
tex fle (452 h4)) sto ANE A2 & 4 Qe A7), £3, = AAL AR L Mol T
ol HAE Y M AT FAE Q15T & A% AT HAE e d2E HAE BE
('r'Ex'w) 249 31Y, sys. Stdll’l, sys.stdout,i0.StringI0 9 AAEHAE E 5 JAH

gt

o stUE 5

ST o 2A 0% 7 3o Fome
] o

PAE 2 S e 2] AR 4 DEH HALYE %o 56 41 A%,
type () shol 4 Azl F& 1300] oW B5e] AR AAE AR FULh BE AAE Fo| YUt}
AA ] FL_ class_ AJEFHHER AT 4 QAU type (obj) B & 5 dF5UTh
type alias (3 o gelojn) P& A EA ol th Yt vk A= F o 59 of.
Yol delol 2t 9 =S dessts ol $8FUTh ol 8 B0
def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass
et 2ol 97 97 BE 5 gtk
Color = tuple[int, int, int]
def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass
o] 715 AW typing T PEP 4848 F235HA 2.
type hint (3 3 E) ¥4, F2 A ELHE 2 4 w7 o vk 3o 71HiE = 32 AR Sk ol =
| o] A.

219 HeE A9, A
get_type_hints () & A&t AM AT 5 Q)
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Z7+A Q1 AFg-of] B A = bytes.splitlines () gk ol 2} PEP 278 &} PEP 3116 = Exﬂg.

variable annotation (4> o] = EH|o] ) HE == ZP 2 oJETHEQ] of - H o] Al
He e FdaoEgREY ol oldS 2ol thy2 A8 Ayt

class C:

field: 'annotation'

WS ofmHo] e Ao § =R ASPUTh o o, o] WSt int P AL AR
719 Uk

count: int = 0

W o] i H o] £ ¥ -2 A A annassign ol Al A g o
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virtual environment (7} %}
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APPENDIX B

O] dHAOf 25}0q

o] A ™ A= reStructuredText Ao Al RES 01X A0 2, sho]H AYAE Sl 53] A2 A A 87
9l Sphinx & A& 5 Yt}
AT A et o] & AT EA A N2 Shol ApA| of mpHA = A o 7 AFA-gALARe] =3 Y T 7] o] 8}
Athd, Zro] R ol th 3k A B = reporting-bugs | ©] A1 & il 75‘]’ AA 2. 22 AL S AP A Al
It
= EsoA B2 A =-YTth
o Fred L. Drake, Jr., 9 &f s}old AvgA =7 R go] 2 apo| 2t w2 2dl =9 27

&

ﬂl

l—J

« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

 Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

B2 Abgho] shol A Qlof, sholx ®F gholu e 2] Bl shold A Ao 715Ut 7oAt FE A
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appeENDIX G

oI b2} 20| Ml A

C.1 AZEQ0{Q A}

glo] W& ABCEl= 91 o] o] T A 2} 2 4] v g 2= ¢] Stichting Mathematisch Centrum (CWI, https:/www.cwi.nl/
ZFZ) 2] Guido van Rossum o]l 2] 3l 1990 dt)] Zdlof] tE o A G T Sho| Ao+ T2 A HE w2 53
o] Z3t= 1A 9k, Guido+= Tho] K o] =8 A A= o} Ql5th

19954, Guido+= Virginia 2] Reston ]| 31+ Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ Frz) o A sho] W ZQ& AL L, o] oA oA WAL AZE O] E EAYUSFUTH
20003 59, Guido2} s}o] A 34l 7] El -2 BeOpen.com & 2 % 7] 4] BeOpen PythonLabs B & FA A5
Yt} 22 3 104, PythonLabs B -2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) 2
A5 YTH 2001 3, 5ho] A A = E 9 o] A &H(PSF, https://www.python.org/psf/ #F2) o] A Y= A5t}
o] &A= stol M HA A A AiAS Aot s 5835 AYHE v F 8 24 YUt Zope Corporation-&

PSFo] 391 3919 Th,

RE glo] W vl ZH-E F 22F YUt (F7] 22 A 2o tha A= https://opensource.org/S 2314
AlR). dArd o B, f BHE (AT AR = obd Yt spo]# w222 GPLY 3 Uth; ofef o] &+
o}k Ml =S 2243 AY Yt

Bl=oF | oM e 2 | 5 AR} GPL 387

09.0~1.2 | n/a 1991-1995 | CWI yes

13~152 |12 1995-1999 | CNRI yes

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 2001 PSF no

2.0.1 2.0+1.6.1 2001 PSF yes

2.1.1 2.142.0.1 2001 PSF yes

2.1.2 2.1.1 2002 PSF yes

2.1.3 2.1.2 2002 PSF yes

2.2 o] Ak 2.1.1 2001-& #] | PSF yes

Fi: GPLY s8dAvE A2 78 7FGPLE stold g v zdkE s st & S5y EE
gpol gholAla= GPLH 2] of 2o WS 37/ 422 WA G A vdS iz 5 A
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Ut} GPL 8 gho] Al A= 5lo] W} GPL Sfoll &t H T2 A nEYo] S 23a 4 g A It o
A5 197 FUTh

Guido®) A £ 5}oll o] W EE 715317 BE BL 9% 4ARAAS A =P,

C.2 TIO|40l HMASHHLE AFRSH7| $I5H 0| ofzt

glo] W A= E g o] 2} AW A= PSF License Agreement©l] Whe} glo] Al 7} o Ut}

gho] A 3.8.6 5 E], DA oA, 2] ¥ 7)€} 3 == PSF License Agreement 2} Zero-Clause BSD license©))
ke o] F gho] AT Hoj gy

vhol Ao F3E IR AZE ool & thE gholAlAart AgH Ut gholAdlas sl ghol Al 3l 33)
=3 A Ydgyrch o]y st ol Adlae] ESASH 552 23 E Az e ofof sk glo] Al g
S5 TR L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.23

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.9.23 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 3.9.23 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 3.9.23 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 3.9.23 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
3.9.23.

4. PSF is making Python 3.9.23 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.9.23 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.23

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.23, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. _
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.9.23, 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.

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

(Th5 slTeTATol AI%)
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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
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. 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

(ThS slTeTATol A1)
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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.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.23 DOCU-
MENTATION

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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_random B &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of] A
Welh 3o 7Rt I =8 233Utk b2 dd T2 A4S Iz 70 Atk

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 43

socket R EL getaddrinfo () & getnameinfo () &4E ARt} o] &-& WIDE Project, http:

[lwww.wide.ad.jp/, A A & EE A2 3tY =2 I 5] 5T

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 H|S7| &3 MH|A

asynchat ¥ asyncore &2 b33 2 Y AHgHE 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.3. Z3E 2ZE|0{oll it 2foldla K 52l
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C.34 37| |

http.cookies RES T} 28 59 A3 TR

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.

o 2e 39 ARE THFYT

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 2! UUdecode &t

uu BES e 22 7o AR 23U h

ol

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML ¥4 ZZ2A|X &

xmlrpe.client REE The T 22 29 A3 gk

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll REL 0he 3 28 79| 4GS ZFFUTh

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE S kqueue QB3] o] 20 Al the o) 2& 9 A EFFY o

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

34 Python/pyhash. ¢ o+ Dan Bernstein®] SipHash24 €17 2] = 2] Marek Majkowski 2] & o] 3 35| of
U Th o 7ol & e 22 -go] £ o] Uz vk

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

C double %} A4 712] HES 938 C &4 dtoa &} strtod S A F o= 3L Python/dtoa c = 3
http://www.netlib.org/fp/ o] A A& 4= 9= David M. Gay 2] Z+-2 o] &2] 5} d oj| A s} = 25 Y T} 2009
d3g 160l B2 Y& spdof = th3 22 A2 ¥ 2ol *ﬂc FA7F 2FE ] JdF YT

/****************************************************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* 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.

*

***************************************************************/

[=1

(@]
w
Hl
]

ri

AT ES|o{ol cHst 2lo|MA RS2l 253



http://www.netlib.org/fp/

The Python/C API, £A| B{Z 3.9.23

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-corelopenssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

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)

FE R ST T S N S R TR S N S S S S S S N S S e T S S S S N SRS N S T S T S
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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
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I S T

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
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

ERE T R A B N S N S N S S SN S N S N SN T IS S S S N S S S i T T N S R S N S
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* 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.]

*/

C.3.13 expat

pyexpat &2 WEE ——with-system-expat & /82| %= st E3HH expat &2 AHES ARG

sho] =g ek

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

_ctypes &F2 W& ——with-system-1ibffi & 74 3}X] ¢k o, 284 libfli &2 AR S ALS

shof M=k

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

(ThS sleTATol A1)
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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.3.15 zlib

21ib 232 A2 "o A RAE zdib W o] 1R o5 o) W] A8E 5 Qow, EIE zlib 42
g A-gShol e U th

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 & A}25 = 3 A] H o] 29 3L cfuhash T2 A EE 7|Hlo 72 Sh T}

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

(Th5 slTeTATol A1)
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from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal RE2 Y =& ——with-system-libmpdec & 74 3}A] &= S, Z 35 libmpdec 42~ AR
2 Aol W=tk

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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14NEHIAE ARIE

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:

(ThS sleTATol A1)
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* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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sho] 3} o] WA E:
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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__package__ (module attribute), 122
__slots_ ,237
_frozen (CH| o] ¥ & 2]),42
_inittab (CHlo|E ¥ 4]), 43
_Py_c_diff (C &), 87
_Py_c_neg (C &%), 87
_Py_c_pow (C &), 87
_Py_c_prod (C &), 87
_Py_c_quot (C &), 87
_Py_c_sum (C &), 87
_Py_InitializeMain (C &%), 173
_Py_NoneStruct (C¥%), 183
_PyBytes_Resize (C &), 90
_PyCFunctionFast (C H] o] ¥ & 4]), 185
_PyCFunctionFastWithKeywords (C H] ©] g
g 4), 186
_PyFrameEvalFunction (C Hl o] ¥ & 4l), 151
_PyInterpreterState_GetEvalFrameFunc
(C &), 151
_PyInterpreterState_SetEvalFrameFunc
(C &), 151
_PyObject_New (C &%), 183
_PyObject_NewVar (C &), 183
_PyTuple_Resize (C &), 110
_thread
8 &,148
ik
bytearray, 90

bytes, 88

Capsule, 131
complex number, 87
dictionary, 113

file, 120
floating point, 86
frozenset, 116

function, 117
instancemethod, 118
integer, 83

list, 112

long integer, 83
mapping, 113
memoryview, 130
method, 119
module, 122

None, 82
numeric, 83
sequence, 88

set, 116

tuple, 110

type, 6,79

A

abort (), 39
abs
SiE B4, 66
abstract base class (54
227
allocfunc (CHl°]E &4, 217
annotation (o] = H| o] A), 227
argument (13}, 227
argv (in module sys), 145
ascii
SiE s, 59
asynchronous context manager (H]%7] A
g~ E Fe A}, 228
asynchronous generator (B]=7] A d o]
B), 228
asynchronous generator iterator (H]%7]
Ay g ol g o] #l o] E), 228
asynchronous iterable (H] % 7|
228

Hl o] & F 2 ),

o8 & &),

263



The Python/C API, £A| B{Z 3.9.23

asynchronous iterator (H]% 7] o] d| o] H),
228
attribute (9]EZHE), 228

awaitable (¢]8)lol € E), 228

B

BDFL, 228
binary file (9}o]\g] 5}Y), 228
binaryfunc (C o] g &4l), 218
buffer interface

(see buffer protocol),7l
buffer object

(see buffer protocol),71
buffer protocol,71
builtins

2 5,11,142,152
bytearray

A, 90
bytecode (H}o] E
bytes

), 88

=g o, 59
bytes—like object (H}o]E

C

callback (%), 229

), 229

a7 AA), 228

calloc (), 175
Capsule
A, 131

C-contiguous, 74, 229
class (E# ), 229
class variable (E#
classmethod

SIS g, 187
cleanup functions, 39
close () (in module os), 153
CO_FUTURE_DIVISION (C ¥4), 19
code object, 120
coercion (Fo]A), 229
compile

I oA, 41
complex number

A, 87

H ), 229

complex number (E44),229
context manager (7'] I ~E Z2 R}, 229
context variable (FAHAE HS), 229

contiguous, 74
contiguous (%), 229
copyright (in module sys), 144
coroutine (ZFH), 229
coroutine function (ZF
CPython, 229
create_module (C &), 125

D

decorator (] Z & ] ¥]), 229
descrgetfunc (C Ul ©] E] & 4]), 218
descriptor (23 HH), 230

g ), 229

descrsetfunc (C H o] & A), 218
destructor (CH|o]E &4, 217
dictionary

AL 113
dictionary (944 &), 230
dictionary comprehension (944 AZg

dA), 230

dictionary view (944 g 1), 230
divmod

SiE w4, 66
docstring (BEAE ), 230
duck-typing (4 E}o] ), 230

E

EAFP, 230

EOFError (built-in exception), 121
exc_info () (in module sys), 10
exec_module (C &%), 125
exec_prefix, 4

executable (in module sys), 144
exit (), 39

expression (& 4]), 230

extension module (% 2 E), 230
F
f-string (FEA}Y), 230
file
M, 120
file object (I} AA)), 230

file-like object (3L F AA), 230
finder (3}Q1H), 231
float

SiE A, 67
floating point

A, 86

floor division (B4 YA, 231
Fortran contiguous, 74,229
free (), 175
freefunc (CH o ¥ &4, 217
freeze utility,42
frozenset

), 116
function

AL 11T
function (24), 231
function annotation (&4 o]

G

garbage collection (7F¥]A] 4), 231

generator, 231

generator (AU d o] ¥), 231

generator expression, 231

generator expression (AU & o]y £¢4]),
231

generator iterator (AlYE o]E o]Ed o] H),
231

generic function (AUYE &), 231

generic type (AU = ), 231

=Hl o] A), 231
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getattrfunc (CHlo|E &4)),218

getattrofunc (CHlo|E &4]), 218

getbufferproc (CH| o] & & 4]), 218

getiterfunc (CHlo|¥ & 4]),218

GIL, 232

global interpreter lock, 146

global interpreter lock (A Q¥ =g H
£),232

F{

hash

i 24, 60, 199
hash-based pyc (S| A] 713k pyc), 232
hashable (| A] 7}%), 232
hashfunc (C | o] E & 4]), 218

IDLE, 232
immutable (E4), 232
import path (YZE ZH=Z), 232
importer (Y EH), 232
importing (Y2 H), 232
incr_item(), 10,11
initproc (CH| o] & 4]),218
inquiry (C d]o] ¥ & 4)), 223
instancemethod

MR, 118
int

SIE A, 67
integer

I, 83
interactive (398), 232
interpreted (B Z T E L), 232
interpreter lock, 146
interpreter shutdown (B ZEEH £8),232
iterable (°]E{ & &), 233
iterator (°] € & o] ), 233
iternextfunc (CHl o] g &4),218

K

key function (7] ), 233
KeyboardInterrupt (built-in exception), 29
keyword argument (7] = Q1#}), 233

L

lambda (T}, 233
LBYL, 233
len
“igF 24, 60, 68,70,112,115,116
lenfunc (CH|°]E &4, 218
list
A 112
list (8]2E), 233
list comprehension (B|2E AZ | 3A), 233
loader (R T), 233
lock, interpreter, 146
long integer
A, 83

LONG_MAX, 84

M

magic

method, 233
magic method (73] WA &), 233
main (), 143, 145
malloc (), 175
mapping

=, 113
mapping (7] 33), 234
memoryview

A, 130
meta path finder (WE} A= 1}21H), 234
metaclass (WE Zd ), 234
METH_CLASS (W& ¥4), 187
METH_COEXIST (W& W), 187
METH_FASTCALL (W& ®4), 186
METH_NOARGS (W7 W), 187
METH_O (W7 W), 187
METH_STATIC (W3 W), 187
METH_VARARGS (W7 W), 186
method

magic, 233

special, 237

=, 119
method (WA =), 234
method resolution order (WAE A <A]),

234

MethodType (in module types), 117, 119
module

search path, 11, 142, 144

M=), 122
module (BE), 234
module spec (RE 23), 234
modules (in module sys), 40, 142
ModuleType (in module types), 122
MRO, 234
mutable (7}W), 234

N

named tuple (VY= F=),234

namespace (0] & &7, 234

namespace package (°]& &7t 9} 7] A]), 235
nested scope (FHH A3 %), 235
new-style class (FF2Etd F8i2), 235
newfunc (C Hl o] ¥ §4]), 217

None
A, 82
numeric
A, 83
O
object
code, 120

object (AA, 235
objobjargproc (C o] & 4]), 218
objobjproc (CHo|E & 4]), 218

AHO|
= -
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OverflowError (built-in exception), 84, 85

P

package (3] 7] A]), 235
package variable

_all ,40
parameter (W7} 4), 235
PATH, 11

path

module search, 11, 142, 144
path (in module sys), 11, 142, 144
path based finder (FAZ 7]%F3910), 236
path entry (A& AE=#),235
path entry finder (B Z dEZ 521 4), 236
path entry hook (AZ dET =),236
path-like object (AZF Z21A)), 236
PEP, 236
platform (in module sys), 144
portion (Z4), 236
positional argument (%] %] <12}, 236
pow

SiE @&, 66,67
prefix, 4
provisional API (ZA API), 236
provisional package (FA 3 7] X)), 236
Py_ABS (CW|Z &), 4
Py_AddPendingCall (C &), 154
Py_AddPendingCall (), 154
Py_AtExit (C &), 39
Py_BEGIN_ALLOW_THREADS, 146
Py_BEGIN_ALLOW_THREADS (C UHEE), 149
Py_BLOCK_THREADS (C UHE’.E), 149
Py_buffer (CHlol¥ §2]), 72
Py_buffer.buf (C WY W), 72
Py_buffer.format (C @ W), 73
Py_buffer.internal (CHW® W), 73
Py_buffer.itemsize (C @W W), 73
Py_buffer.len (C ¥ ¥, 72
Py_buffer.ndim (C ¥¥ W), 73
Py _buffer.obj (C@W W), 72
Py_buffer.readonly (C W8 W), 72
Py_buffer.shape (C ¥H W), 73
Py_buffer.strides (C®H W), 73
Py_buffer.suboffsets (C WH M), 73
Py_Buildvalue (C ), 50
Py_BytesMain (C &), 15
Py_BytesWarningFlag (C®
Py_CHARMASK (CWl=Z &), 5
Py_CLEAR (C &), 21
Py_CompileString (C &%), 18
Py_CompileString(), 19
Py_CompileStringExFlags (C &), 18
Py_CompileStringFlags (C &), 18
Py_CompileStringObiject (C &), 18
Py_complex (C H| o] ¥ & 4)), 87
Py_DebugFlag (C ¥3), 140
Py_DecodeLocale (C &), 36
Py_DECREF (C <), 21

), 140

Py_DECREF (), 6
Py_DEPRECATED (C "2 &), 5
Py_DontWriteBytecodeFlag (C ¥ <), 140
Py _Ellipsis (C W), 130
Py_EncodeLocale (C &), 37
Py_END_ALLOW_THREADS, 146
Py_END_ALLOW_THREADS (C Wl 32 &), 149
Py_EndInterpreter (C &), 153
Py_EnterRecursiveCall (C &), 31
Py_eval_input (C¥), 19
Py_Exit (C &), 39
Py_ExitStatusException (C &), 161
Py_False (C¥<), 86
Py_FatalError (C &%), 39
Py_FatalError (), 145
Py_FdIsInteractive (C&
Py_file_input (C¥<%), 19
Py_Finalize (C 84), 142
Py_FinalizeEx (C &), 142
Py_FinalizeEx (), 39,142,153
Py_FrozenFlag (C W), 140
Py_GenericAlias (C &), 138
Py_GenericAliasType (C %), 138
Py_GetArgcArgv (C &), 172
Py_GetBuildInfo (C &), 145
Py_GetCompiler (C ), 144
Py_GetCopyright (C &%), 144
Py_GETENV (C "= &), 5
Py_GetExecPrefix (C &), 143
Py_GetExecPrefix (), 11
Py_GetPath (C &), 144
Py_GetPath (), 11, 143, 144
Py_GetPlatform (C &), 144
Py_GetPrefix (C &), 143
Py_GetPrefix (), 11
Py_GetProgramFullPath (C &), 144
Py_GetProgramFullPath (), 11
Py_GetProgramName (C &), 143
Py_GetPythonHome (C &), 145
Py_GetVersion (C &), 144
Py_HashRandomizationFlag (C <), 140
Py_IgnoreEnvironmentFlag (C ¥<), 140
Py_INCREF (C &), 21
Py_INCREF (), 6
Py_TInitialize (C &), 142
Py_Initialize(), 11,143,153
Py_InitializeEx (C &%), 142
Py_InitializeFromConfig (C <), 168
Py_InspectFlag (C¥5), 140
Py_InteractiveFlag (C ¥<), 141
Py_IS_TYPE (C &), 184
Py_IsInitialized (C &), 142
Py_IsInitialized(), 11
Py_IsolatedFlag (C %), 141
Py_LeaveRecursiveCall (C &%), 31
Py_LegacyWindowsFSEncodingFlag (C ¥ 4),
141
Py_LegacyWindowsStdioFlag (C W), 141

), 35
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Py_Main (C &%), 15

Py _MAX (CH|Z &), 4

Py_MEMBER_SIZE (CU|3 &),5

Py_MIN (CUW|Z2),4

Py_mod_create (CU|=Z &), 125

Py_mod_exec (CWj3Z &), 125

Py_NewInterpreter (C &), 152

Py_None (C ¥ 4), 82

Py_NoSiteFlag (C¥<), 141

Py_NotImplemented (C <), 57

Py_NoUserSiteDirectory (C ¥4, 141

Py_OptimizeFlag (C %), 141

Py_PreInitialize (C &%), 163

Py_PrelInitializeFromArgs (C &%), 163

Py_PrelInitializeFromBytesArgs (C &),
163

Py_PRINT_RAW, 121

Py_QuietFlag (C ¥5), 141

Py_REFCNT (C W] =2 &), 185

Py_ReprEnter (C &), 31

Py_ReprLeave (C &), 32

Py_RETURN_FALSE (C | = &), 86

Py_RETURN_NONE (C "] 3 &), 82

Py_RETURN_NOTIMPLEMENTED (C "} 2 &), 57

Py_RETURN_RICHCOMPARE (C "] 3 Z), 205

Py_RETURN_TRUE (C "} = &), 86

Py_RunMain (C &), 172

Py_SET_REFCNT (C &%), 185

Py_SET_SIZE (C &%), 185

Py_SET_TYPE (C &), 184

Py_SetPath (C <), 144

Py_SetPath (), 144

Py_SetProgramName (C &), 143

Py_SetProgramName (), 11, 142144

Py_SetPythonHome (C g), 145

Py_SetStandardStreamEncoding (C & ),
143

Py_single_input (C ¥

Py_SIZE (CU|=Z &), 185

Py_ssize_t (CH|ol¥ &41),9

PY_SSIZE_T_MAX, 84

Py_STRINGIFY (CHj3&E),5

Py_TPFLAGS_BASE_EXC_SUBCLASS (W& H4),
203

Py_TPFLAGS_BASETYPE (W73 W), 201

Py_TPFLAGS_BYTES_SUBCLASS (W7 ¥4), 202

Py_TPFLAGS_DEFAULT (W7 W), 202

Py_TPFLAGS_DICT_SUBCLASS (W& ¥4, 203

Py_TPFLAGS_HAVE_FINALIZE (W% ¥H<), 203

Py_TPFLAGS_HAVE_GC (W& W), 202

Py_TPFLAGS_HAVE_VECTORCALL (Y & W ),
203

Py_TPFLAGS_HEAPTYPE (W7 9

Py_TPFLAGS_LIST_SUBCLASS (W& ¥4, 202

Py_TPFLAGS_LONG_SUBCLASS (W& ), 202

Py_TPFLAGS_METHOD_DESCRIPTOR (W%
202

Py_TPFLAGS_READY (W%

), 19

), 201

W),

W), 202

Py_TPFLAGS_READYING (W& <), 202

Py_TPFLAGS_TUPLE_SUBCLASS (W3 ¥ <), 202

Py_TPFLAGS_TYPE_SUBCLASS (W& <), 203

Py_TPFLAGS_UNICODE_SUBCLASS (W3 W),
203

Py_tracefunc (CH o ¥ &4]), 154

Py_True (C %), 86

Py_tss_NEEDS_INIT (C "} = &), 156

Py_tss_t (CHolH 4, 156

Py_TYPE (CU| = &), 184

Py_UCS1 (CH o] g & A, 91

Py_UCS2 (CH|°]H 63*1) 91

Py_UCS4 (CH o] g &4, 91

Py_UNBLOCK_THREADS (C " = &), 149

Py_UnbufferedStdioFlag (C¥<), 141

Py_UNICODE (C o] ¥ & 41),91

Py_UNICODE_IS_HIGH_SURROGATE (C w3 &),
95

Py_UNICODE_IS_LOW_SURROGATE (C w3 &),
95

Py_UNICODE_IS_SURROGATE (C"j3 &), 95

Py_UNICODE_ISALNUM (C &), 94

Py_UNICODE_ISALPHA (C <), 94

Py_UNICODE_ISDECIMAL (C &%), 94

Py_UNICODE_ISDIGIT (C <), 94

Py_UNICODE_ISLINEBREAK (C &), 94

Py_UNICODE_ISLOWER (C &), 94

Py_UNICODE_ISNUMERIC (C &), 94

Py_UNICODE_ISPRINTABLE (C &%), 94

Py_UNICODE_ISSPACE (C &), 94

Py_UNICODE_ISTITLE (C &), 94

Py_UNICODE_ISUPPER (C <), 94

Py_UNICODE_JOIN_SURROGATES (C "= &), 95

Py_UNICODE_TODECIMAL (C &%), 94

Py_UNICODE_TODIGIT (C &), 94

Py_UNICODE_TOLOWER (C &), 94

Py_UNICODE_TONUMERIC (C &), 94

Py_UNICODE_TOTITLE (C &), 94

Py_UNICODE_TOUPPER (C &), 94

Py_UNREACHABLE (C"| 32 &), 4

Py_UNUSED (C "} =2 &), 5

Py_VaBuildvalue (C &), 51

PY_VECTORCALL_ARGUMENTS_OFFSET (C ®j =
=),6l

Py_VerboseFlag (C W), 141

Py_VISIT (C §), 222

Py_XDECREF (C <), 21

Py_XDECREF (), 11

Py_XINCREF (C &), 21

PyAnySet_Check (C &), 116

PyAnySet_CheckExact (C &), 116

PyArg_Parse (C &%), 49

PyArg_ParseTuple (C &), 48

PyArg ParseTupleAndKeywords (C &), 48

PyArg_UnpackTuple (C &), 49

PyArg_ValidateKeywordArguments (C S<3),
49

PyArg_VaParse (C g), 48
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PyArg VaParseTupleAndKeywords (C &),
49
PyASCIIObject (C o] E &4]),91
PyAsyncMethods (C B o] ¥ & 41), 217
PyAsyncMethods.am_aiter (C®WH W), 217
PyAsyncMethods.am_anext (C®8 W), 217
PyAsyncMethods.am_await (C @8 W), 217
PyBool_Check (C &%), 86
PyBool_FromLong (C &), 86
PyBUF_ANY_CONTIGUOUS (C Wi &), 75
PyBUF_C_CONTIGUOUS (C Uﬁﬂi), 75
PyBUF_CONTIG (C "l = &), 75
PyBUF_CONTIG_RO (CWl 3 &), 75
PyBUF_F_CONTIGUOUS (C "= &), 75
PyBUF_FORMAT (C Wi 32 &), 74
PyBUF_FULL (CU| 3 &), 75
PyBUF_FULL_RO (C "} =2 &), 75
PyBUF_INDIRECT (CW| 3 &), 74
PyBUF_ND (C "} =2 &), 74
PyBUF_RECORDS (C "} =2 &), 75
PyBUF_RECORDS_RO (c UHELE), 75
PyBUF_SIMPLE (C "l 3 &), 74
PyBUF_STRIDED (C "l =2 &), 75
PyBUF_STRIDED_RO (C "] =2 &), 75
PyBUF_STRIDES (C "2 &), 74
PyBUF_WRITABLE (c UHEE) 74
PyBuffer_ FillContiguousStrides (C &),
77
PyBuffer_ FillInfo (C &%), 77
PyBuffer_FromContiguous (C &), 77
PyBuffer_GetPointer (C &), 77
PyBuffer_ IsContiguous (C &), 77
PyBuffer_Release (C &%), 77
PyBuffer_SizeFromFormat (C &), 77
PyBuffer_ToContiguous (C &), 77
PyBufferProcs, 71
PyBufferProcs (CH o] g &4l),216
PyBufferProcs.bf_getbuffer (C Wy ¥H),
216
PyBufferProcs.bf_releasebuffer (C ¥ H
W), 216
PyByteArray_ AS_STRING (C &), 91
PyByteArray_AsString (C &%), 90
PyByteArray_Check (C &%), 90
PyByteArray_CheckExact (C &), 90
PyByteArray_Concat (C &), 90
PyByteArray_FromObject (C &), 90
PyByteArray_FromStringAndSize (C &),
90
PyByteArray_GET_SIZE (C &%), 91
PyByteArray_Resize (C &), 90
PyByteArray_Size (C &), 90
PyByteArray_Type (C H5), 90
PyByteArrayObject (C Bl o] E & 4]), 90
PyBytes_AS_STRING (C &%), 89
PyBytes_AsString (C &), 89
PyBytes_AsStringAndSize (C g<), 89
PyBytes_Check (C <), 88

PyBytes_CheckExact (C &), 88
PyBytes_Concat (C &), 89
PyBytes_ConcatAndDel (C &%), 90
PyBytes_FromFormat (C &), 88
PyBytes_FromFormatV (C <), 89
PyBytes_FromObject (C &), 89
PyBytes_FromString (C &), 88
PyBytes_FromStringAndSize (C &%), 88
PyBytes_GET_SIZE (C &%), 89
PyBytes_Size (C &), 89
PyBytes_Type (C ¥4), 88
PyBytesObject (CH o] g & 4l), 88
PyCallable_Check (C &%), 65
PyCallIter_Check (C &%), 128
PyCallIter_New (C <), 128
PyCallIter_Type (C ), 128
PyCapsule (C Hl o] ¥ & Al), 131
PyCapsule_CheckExact (C <), 132
PyCapsule_Destructor (C H| o] ¥ 3 4]), 131
PyCapsule_GetContext (C &%), 132
PyCapsule_GetDestructor (C <), 132
PyCapsule_GetName (C &), 132
PyCapsule_GetPointer (C <), 132
PyCapsule_Import (C &%), 132
PyCapsule_IsValid (C &%), 132
PyCapsule_New (C &), 132
PyCapsule_SetContext (C &%), 132
PyCapsule_SetDestructor (C &), 133
PyCapsule_SetName (C &), 133
PyCapsule_SetPointer (C &%), 133
PyCell_Check (C &), 119
PyCell_GET (C &), 119
PyCell_Get (C &), 119
PyCell_New (C &), 119
PyCell_SET (C &), 119
PyCell_Set (C &), 119
PyCell_Type (C ), 119
PyCellObject (CH°]E & Al), 119
PyCFunction (CH| o] ¥ &4]), 185
PyCFunctionWithKeywords (C d] o] g & 4],
185
PyCMethod (C H] o] E] 3 4]), 186
PyCode_Check (C &%), 120
PyCode_GetNumFree (C &%), 120
PyCode_New (C &), 120
PyCode_NewEmpty (C $F52), 120
PyCode_NewWithPosOnlyArgs (C $), 120
PyCode_Type (C ), 120
PyCodec_BackslashReplaceErrors (C &),
55
PyCodec_Decode (C <), 54
PyCodec_Decoder (C &), 54
PyCodec_Encode (C <), 53
PyCodec_Encoder (C &%), 54
PyCodec_IgnoreErrors (C &), 54
PyCodec_IncrementalDecoder (C ¥), 54
PyCodec_IncrementalEncoder (C ¥), 54
PyCodec_KnownEncoding (C &), 53
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PyCodec_LookupError (C &), 54
PyCodec_NameReplaceErrors (C ¥), 55
PyCodec_Register (C ¥), 53
PyCodec_RegisterError (C &%), 54
PyCodec_ReplaceErrors (C &), 54
PyCodec_StreamReader (C &), 54
PyCodec_StreamWriter (C <), 54
PyCodec_StrictErrors (C &), 54
PyCodec_XMLCharRefReplaceErrors (C &
), 55
PyCodeObject (C H°]E & Al), 120
PyCompactUnicodeObject (C H]o]E] & 4]), 91
PyCompilerFlags (CH| o] E &4]), 19
PyCompilerFlags.cf_feature_version (C
W W), 19
PyCompilerFlags.cf_flags (C®H HF), 19
PyComplex_AsCComplex (C &), 88
PyComplex_Check (C &), 87
PyComplex_CheckExact (C &), 87
PyComplex_FromCComplex (C &), 88
PyComplex_FromDoubles (C &), 88
PyComplex_ImagAsDouble (C &), 88
PyComplex_RealAsDouble (C <), 88
PyComplex_Type (C W), 87
PyComplexObject (C ¥ §2]), 87
PyConfig (CH o] ¥ &4]), 164
PyConfig_Clear (C &), 164
PyConfig_InitIsolatedConfig (C <), 164
PyConfig_InitPythonConfig (C &%), 164
PyConfig_Read (C &), 164
PyConfig_SetArgv (C &), 164
PyConfig_SetBytesArgv (C &), 164
PyConfig_SetBytesString (C &), 164
PyConfig_SetString (C &), 164
PyConfig_SetWideStringList (C ¥5), 164
PyConfig._use_peg_parser (CHH H), 168
PyConfig.argv (C ¥¥ W), 165
PyConfig.base_exec_prefix (C Wy H),
165
PyConfig.base_executable (C#H¥ M%), 165
PyConfig.base_prefix (C ®H W), 165
PyConfig.buffered_stdio (CWH W), 165
PyConfig.bytes_warning (C @y W), 165
PyConfig.check_hash_pycs_mode (C W8 ¥
), 165
PyConfig.configure_c_stdio (C ®WH H),
165
PyConfig.
PyConfig.
PyConfig.
PyConfig.

dev_mode (C W8] ¥H4), 165
dump_refs (C @H W), 165
exec_prefix (C®W M), 165
executable (C @H W), 166
PyConfig.faulthandler (C ¥H W), 166
PyConfig.filesystem_encoding (C ®¥
), 166
PyConfig.filesystem_errors (C @8 W),
166
PyConfig.hash_seed (C®WH W), 166
PyConfig.home (C ¥ W), 166

PyConfig.import_time (C ““Lﬂ H ), 166
PyConfig.inspect (C®H ¥, 166
PyConfig.lnstall_s1gnal_handlers (c %

H ¥), 166
PyConfig.interactive (C ®WH W), 166
PyConfig.isolated (C¥H W), 166
PyConfig.legacy_windows_stdio (C ®1 ¥
), 166
PyConfig.malloc_stats (C ¥ W), 166
PyConfig.module_search_paths (C WH ®

2~

), 166
PyConfig.module_search_paths_set (C W

H W), 166
PyConfig.optimization_level (C WH W

2~

), 166

PyConfig.parse_argv (C @8 W), 167
PyConfig.parser_debug (C W8 ¥HF), 167
PyConfig.pathconfig warnings (C | H
), 167
PyConfig.platlibdir (C Y W), 165
PyConfig.prefix (CWH W), 167
PyConfig.program_name (C W8 ¥HF), 167
PyConfig.pycache_prefix (C 8 W), 167
PyConfig.pythonpath_env (C ¥ ), 166
PyConfig.quiet (C W HF), 167
PyConfig.run_command (C ¥ H2), 167
PyConfig.run_filename (C ®H W), 167
PyConfig.run_module (C W8 W), 167
PyConfig.show_ref_count (C®® W), 167
PyConfig.site_import (C ®H W), 167
PyConfig.skip_source_first_line (C ¥
W), 167
PyConfig.stdio_encoding (C W H H), 167
PyConfig.stdio_errors (C ®H H), 167
PyConfig.tracemalloc (C W W), 167
PyConfig.use_environment (CHH W), 167
PyConfig.use_hash_seed (C ¥H W), 166
PyConfig.user_site_directory (C W H W
), 167
PyConfig.verbose (C ®H¥ W), 167
PyConfig.warnoptions (C ®H H), 168
PyConfig.write_bytecode (C ®H W), 168
PyConfig.xoptions (C W8 W), 168
PyContext (C B o] ¥ §4]), 134
PyContext_CheckExact (C &), 134
PyContext_Copy (C 8), 134
PyContext_CopyCurrent (C &%), 134
PyContext_Enter (C &), 135
PyContext_Exit (C ), 135
PyContext_New (C ), 134
PyContext_Type (C ¥H%), 134
PyContextToken (CH o] & &4]), 134
PyContextToken_CheckExact (C &), 134
PyContextToken_Type (C H%), 134
PyContextVar (CHl o ¥ & 4]), 134
PyContextVar_CheckExact (C &), 134
PyContextVar_Get (C &), 135
PyContextVar_New (C &), 135
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PyContextVar_Reset (C &), 135
PyContextVar_Set (C g<), 135
PyContextVar_Type (C ¥5), 134
PyCoro_CheckExact (C ), 133
PyCoro_New (C &), 133
PyCoro_Type (C HS), 133
PyCoroObject (C H°o]¥ & 4l), 133
PyDate_Check (C &%), 135
PyDate_CheckExact (C ¢), 135
PyDate_FromDate (C &), 136
PyDate_FromTimestamp (C &%), 138
PyDateTime_Check (C &%), 135
PyDateTime_CheckExact (C &%), 136
PyDateTime_DATE_GET_FOLD (C %), 137
PyDateTime_DATE_GET_HOUR (C ), 137
PyDateTime_DATE_GET_MICROSECOND (C ?}
2,137
PyDateTime_DATE_GET_ MINUTE (C &%), 137
PyDateTime_DATE_GET_SECOND (C ), 137
PyDateTime_DELTA_GET_DAYS (C &%), 137
PyDateTime_DELTA_GET_MICROSECONDS(C?}

2~

), 138
PyDateTime_DELTA_GET_SECONDS (C & <),

137

PyDateTime_FromDateAndTime (C &), 136
PyDateTime_FromDateAndTimeAndFold (csr

), 136
PyDateTime_FromTimestamp (C &%), 138
PyDateTime_GET_DAY (C &), 137
PyDateTime_GET_MONTH (C &%), 137
PyDateTime_GET_YEAR (C <), 137
PyDateTime_TIME_GET_FOLD (C &), 137
PyDateTime_TIME_GET_HOUR (C &%), 137
PyDateTime_TIME_GET_MICROSECOND (C 3t

), 137
PyDateTime_TIME_GET_MINUTE (C ¥<), 137
PyDateTime_TIME_GET_SECOND (C%P#) 137
PyDateTime_TimeZone_UTC (C W), 135
PyDelta_Check (C &), 136
PyDelta_CheckExact (C g<), 136
PyDelta_FromDSU (C &%), 136
PyDescr_IsData (C g<), 128
PyDescr_NewClassMethod (C &), 128
PyDescr_NewGetSet (C &%), 128
PyDescr_NewMember (C &), 128
PyDescr_NewMethod (C &%), 128
PyDescr_NewWrapper (C g), 128
PyDict_Check (C &), 113
PyDict_CheckExact (C &), 113
PyDict_Clear (C &%), 114
PyDict_Contains (C &%), 114
PyDict_Copy (C &), 114
PyDict_Delltem (C &), 114
PyDict_DelItemString (C &%), 114
PyDict_GetItem (C¥), 114
PyDict_GetItemString (C &%), 114
PyDict_GetItemWithError (Cd<), 114
PyDict_TItems (C &), 114

PyDict_Keys (C &%), 114
PyDict_Merge (C &), 115
PyDict_MergeFromSeq2 (C &), 115
PyDict_New (C &), 113
PyDict_Next (C &), 115
PyDict_SetDefault (C &%), 114
PyDict_SetItem (C¥), 114
PyDict_SetItemString (C &%), 114
PyDict_Size (C &%), 115
PyDict_Type (C ), 113
PyDict_Update (C &), 115
PyDict_vValues (C &%), 114
PyDictObject (CH©o]¥ &4]), 113
PyDictProxy_New (C 8), 113
PyDoc_STR (C W] =2 &£),5
PyDoc_STRVAR (CHl 3 &), 5
PyErr_BadArgument (C &), 24
PyErr_BadInternalCall (C &%), 26
PyErr_CheckSignals (C &), 29
PyErr_Clear (C &), 23
PyErr_Clear(),9, 11
PyErr_ExceptionMatches (C &%), 27
PyErr_ExceptionMatches (), 11
PyErr_Fetch (C &), 27
PyErr_Format (C &), 24
PyErr_FormatV (C &), 24
PyErr_GetExcInfo (C &%), 28
PyErr_GivenExceptionMatches (C &), 27
PyErr_NewException (C &), 29
PyErr_NewExceptionWithDoc (C &%), 29
PyErr_NoMemory (C &), 24
PyErr_NormalizeException (C &), 28
PyErr_Occurred (C &), 27
PyErr_Occurred(),9
PyErr_Print (C &%), 24
PyErr_PrintEx (C &), 23
PyErr_ResourceWarning (C &), 27
PyErr_Restore (C &), 27
PyErr_SetExcFromWindowsErr (C &), 25
PyErr_SetExcFromWindowsErrWithFilename
(C &), 25

PyErr_SetExcFromWindowsErrWithFilenameObject

(C ), 25

PyErr_SetExcFromWindowsErrWithFilenameObjects

(Cc8), 25
PyErr_SetExcInfo (C &), 28
PyErr_SetFromErrno (C &), 24
PyErr_SetFromErrnoWithFilename (C &),
25
PyErr_SetFromErrnoWithFilenameObject
(C8), 24
PyErr_ SetFromErrnoWithFilenameObjects
(C&=),25
PyErr_SetFromWindowsErr (C &), 25
PyErr_SetFromWindowsErrWithFilename (C
61’j 25
PyErr_SetImportError (C &), 25
PyErr_SetImportErrorSubclass (C &), 26
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PyErr_SetInterrupt (C &), 29
PyErr_SetNone (C &), 24
PyErr_SetObject (C &%), 24
PyErr_SetString (C &), 24
PyErr_SetString(),9
PyErr_SyntaxLocation (C &%), 26
PyErr_SyntaxLocationEx (C &%), 26
PyErr_SyntaxLocationObject (C g), 26
PyErr_WarnEx (C &), 26
PyErr_WarnExplicit (C ), 26
PyErr_WarnExplicitObject (C &%), 26
PyErr_WarnFormat (C &%), 27
PyErr_WriteUnraisable (C &%), 24
PyEval_AcquireLock (C &), 152
PyEval_AcquireThread (C &), 151
PyEval_AcquireThread(), 148
PyEval_EvalCode (C &%), 18
PyEval_EvalCodeEx (C &), 18
PyEval_EvalFrame (C &), 18
PyEval_EvalFrameEx (C $), 18
PyEval_GetBuiltins (C g<), 53
PyEval_GetFrame (C &), 53
PyEval_GetFuncDesc (C &), 53
PyEval_GetFuncName (C g<), 53
PyEval_GetGlobals (C ), 53
PyEval_GetLocals (C &%), 53
PyEval_InitThreads (C &), 148
PyEval_InitThreads (), 142
PyEval_MergeCompilerFlags (C g), 19
PyEval_ReleaseLock (C &), 152
PyEval_ReleaseThread (C &), 152
PyEval_ReleaseThread (), 148
PyEval_RestoreThread (C &%), 148
PyEval_RestoreThread (), 146, 148
PyEval_SaveThread (C &%), 148
PyEval_SaveThread (), 146, 148
PyEval_SetProfile (C &), 155
PyEval_SetTrace (C &%), 155
PyEval_ThreadsInitialized (C &%), 148
PyExc_ArithmeticError, 32
PyExc_AssertionError, 32
PyExc_AttributeError, 32
PyExc_BaseException, 32
PyExc_BlockingIOError, 32
PyExc_BrokenPipeError, 32
PyExc_BufferError, 32
PyExc_BytesWarning, 33
PyExc_ChildProcessError, 32
PyExc_ConnectionAbortedError, 32
PyExc_ConnectionError, 32
PyExc_ConnectionRefusedError, 32
PyExc_ConnectionResetError, 32
PyExc_DeprecationWarning, 33
PyExc_EnvironmentError, 33
PyExc_EOFError, 32
PyExc_Exception, 32
PyExc_FileExistsError, 32
PyExc_FileNotFoundError, 32

PyExc_FloatingPointError, 32
PyExc_FutureWarning, 33
PyExc_GeneratorExit, 32
PyExc_ImportError, 32
PyExc_ImportWarning, 33
PyExc_IndentationError, 32
PyExc_IndexError, 32
PyExc_InterruptedError, 32
PyExc_IOError, 33
PyExc_IsADirectoryError, 32
PyExc_KeyboardInterrupt, 32
PyExc_KeyError, 32
PyExc_LookupError, 32
PyExc_MemoryError, 32
PyExc_ModuleNotFoundError, 32
PyExc_NameError, 32
PyExc_NotADirectoryError, 32
PyExc_NotImplementedError, 32
PyExc_OSError, 32
PyExc_OverflowError, 32
PyExc_PendingDeprecationWarning, 33
PyExc_PermissionError, 32
PyExc_ProcessLookupError, 32
PyExc_RecursionError, 32
PyExc_ReferenceError, 32
PyExc_ResourceWarning, 33
PyExc_RuntimeError, 32
PyExc_RuntimeWarning, 33
PyExc_StopAsyncIteration, 32
PyExc_StopIteration, 32
PyExc_SyntaxError, 32
PyExc_SyntaxWarning, 33
PyExc_SystemError, 32
PyExc_SystemExit, 32
PyExc_TabError, 32
PyExc_TimeoutError, 32
PyExc_TypeError, 32
PyExc_UnboundLocalError, 32
PyExc_UnicodeDecodeError, 32
PyExc_UnicodeEncodeError, 32
PyExc_UnicodeError, 32
PyExc_UnicodeTranslateError, 32
PyExc_UnicodeWarning, 33
PyExc_UserWarning, 33
PyExc_ValueError, 32
PyExc_Warning, 33
PyExc_WindowsError, 33
PyExc_ZeroDivisionError, 32
PyException_GetCause (C &%), 30
PyException_GetContext (C &), 29
PyException_GetTraceback (C &%), 29
PyException_SetCause (C &), 30
PyException_SetContext (C &), 30
PyException_SetTraceback (C &%), 29
PyFile_FromFd (C &), 120
PyFile_GetLine (C <), 121
PyFile_SetOpenCodeHook (C &), 121
PyFile_WriteObject (C ), 121
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PyFile_WriteString (C &), 121
PyFloat_AS_DOUBLE (C &%), 86
PyFloat_AsDouble (C &), 86
PyFloat_Check (C &), 86
PyFloat_CheckExact (C ), 86
PyFloat_FromDouble (C ¥<), 86
PyFloat_FromString (C &), 86
PyFloat_GetInfo (C &%), 86
PyFloat_GetMax (C &), 86
PyFloat_GetMin (C g), 87
PyFloat_Type (C ¥%), 86
PyFloatObject (C H o] & Al), 86
PyFrame_GetBack (C &), 53
PyFrame_GetCode (C &), 53
PyFrame_GetLineNumber (C &), 53
PyFrameObiject (C H o] &A1), 18
PyFrozenSet_Check (C &%), 116
PyFrozenSet_CheckExact (C &%), 116
PyFrozenSet_New (C &%), 116
PyFrozenSet_Type (C HF), 116
PyFunction_Check (C &), 117
PyFunction_GetAnnotations (C '%]'—/F— ,
PyFunction_GetClosure (C &%), 118
PyFunction_GetCode (C g<), 117
PyFunction_GetDefaults (C &), 118
PyFunction_GetGlobals (C &), 118
PyFunction_GetModule (C &%), 118
PyFunction_New (C &), 117
PyFunction_NewWithQualName (C &), 117
PyFunction_SetAnnotations (C &%), 118
PyFunction_SetClosure (C &), 118
PyFunction_SetDefaults (C &), 118

118

PyImport_GetMagicNumber (C &), 41
PyImport_GetMagicTag (C &%), 42
PyImport_GetModule (C &), 42
PyImport_GetModuleDict (C &), 42
PyImport_Import (C <), 40
PyImport_ImportFrozenModule (C ), 42
PyImport_ImportFrozenModuleObject (C gt
), 42
PyImport_ImportModule (C &%), 40
PyImport_ImportModuleEx (C g<), 40
PyImport_ImportModuleLevel (C &), 40
PyImport_ImportModuleLevelObject (C &
), 40
PyImport_ImportModuleNoBlock (C &), 40
PyImport_ReloadModule (C &), 40
PyIndex_Check (C &), 68
PyInstanceMethod_Check (C &%), 118
PyInstanceMethod_Function (C &%), 118
PyInstanceMethod_GET_FUNCTION (C <),
118
PyInstanceMethod_New (C Eﬂ'5,\—) 118
PyInstanceMethod_Type (C ¥), 118
PyInterpreterState (C 9] Eﬂ 3’“), 148
PyInterpreterState_Clear (C ), 150
PyInterpreterState_Delete (C &), 150
PyInterpreterState_Get (C &), 150
PyInterpreterState_GetDict (C &), 151
PyInterpreterState_GetID (C &), 151
PyInterpreterState_Head (C &), 156
PyInterpreterState_Main (C &), 156
PyInterpreterState_New (C &), 150
PyInterpreterState_Next (C <), 156

PyFunction_Type (C %), 117 PyInterpreterState_ThreadHead (C &),
PyFunctionObject (CHo]E & A, 117 156
PyGen_Check (C &%), 133 PyIter_Check (C &%), 71
PyGen_CheckExact (C &), 133 PyIter_Next (C &%), 71
PyGen_New (C ), 133 PyList_Append (C &), 113
PyGen_NewWithQualName (C &), 133 PyList_AsTuple (C 3<), 113
PyGen_Type (C W), 133 PyList_Check (C &%), 112
PyGenObject (CH| o] ¥ & 4]), 133 PyList_CheckExact (C &), 112
PyGetSetDef (CH| o] ¥ & 4]), 188 PyList_GET_ITEM (C &%), 112
PyGILState_Check (C &), 149 PyList_GET_SIZE (C &%), 112
PyGILState_Ensure (C &), 148 PyList_GetItem (C &), 112
PyGILState_GetThisThreadState (C &%), PyList_GetItem(),8

149 PyList_GetSlice (C &), 113
PyGILState_Release (C &), 149 PyList_Insert (C &), 113
PyImport_AddModule (C ), 41 PyList_New (C g<), 112
PyImport_AddModuleObject (C <), 40 PyList_Reverse (C ), 113
PyImport_AppendInittab (C &), 42 PyList_SET_ITEM (C &%), 112
PyImport_ExecCodeModule (C <), 41 PyList_SetItem (C¥), 112
PyImport_ExecCodeModuleEx (C &), 41 PyList_SetItem(),7
PyImport_ExecCodeModuleObject (C &%), PyList_SetSlice (C &), 113

41 PyList_Size (C &), 112
PyImport_ExecCodeModuleWithPathnames PyList_Sort (C &%), 113

(Cc &), 41 PyList_Type (C HS4), 112
PyImport_ExtendInittab (C &), 43 PyListObject (CH o] ¥ §Al), 112
PyImport_FrozenModules (C W), 42 PyLong_AsDouble (C &), 85
PyImport_GetImporter (C &), 42 PyLong_AsLong (C &), 84
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PyLong_AsLongAndOverflow (C &%), 84
PyLong_AsLongLong (C €), 84
PyLong_AsLongLongAndOverflow (C <), 84
PyLong_AsSize_t (C 3F), 85
PyLong_AsSsize_t (C <), 84
PyLong_AsUnsignedLong (C &%), 85
PyLong_AsUnsignedLongLong (C &),
PyLong_AsUnsignedLongLongMask (C
85
PyLong_AsUnsignedLongMask (C $), 85
PyLong_AsVoidPtr (C &%), 85
PyLong_Check (C &%), 83
PyLong_CheckExact (C &), 83
PyLong_FromDouble (C g), 83
PyLong_FromLong (C $), 83
PyLong_FromLongLong (C g<), 83
PyLong_FromSize_t (C &%), 83
PyLong_FromSsize_t (C &), 83
PyLong_FromString (C &), 83
PyLong_FromUnicode (C <), 83
PyLong_FromUnicodeObject (C &), 84
PyLong_FromUnsignedLong (C 3<), 83
PyLong_FromUnsignedLongLong (C &), 83
PyLong_FromVoidPtr (C 8<), 84
PyLong_Type (C 5, 83
PyLongObject (C Yl o€ & Al), 83
PyMapping_Check (C &%), 70
PyMapping DelItem (C &%), 70
PyMapping_DelItemString (C &%), 70
PyMapping_GetItemString (C ), 70
PyMapping_HasKey (C ¥<), 70
PyMapping_HasKeyString (C &%), 70
PyMapping_ Items (C &%), 70
PyMapping_Keys (C &), 70
PyMapping_Length (C g), 70
PyMapping_SetItemString (C ), 70
PyMapping_Size (C &), 70
PyMapping Values (C &%), 70
PyMappingMethods (C B o] & Al), 214
PyMappingMethods.mp_ass_subscript (C %
H ¥, 214
PyMappingMethods.mp_length (C @8 H),
214
PyMappingMethods.mp_subscript (C @8 ¥
), 214
PyMarshal_ ReadLastObjectFromFile (C
T), 44
PyMarshal_ ReadLongFromFile (C gt), 43
PyMarshal_ ReadObjectFromFile (C &), 43
PyMarshal_ReadObjectFromString (C &),
44
PyMarshal_ ReadShortFromFile (C &), 43
PyMarshal_ WriteLongToFile (C &), 43
PyMarshal WriteObjectToFile (C &), 43
PyMarshal WriteObjectToString (C &),
43
PyMem_Calloc (C &%), 177
PyMem_Del (C <), 177

85
o),

PYMEM_DOMAIN_MEM (C UHEE), 179
PYMEM_DOMAIN_OBJ (C "§ 32 &), 180
PYMEM_DOMAIN_RAW (C "3 &), 179
PyMem_Free (C ), 177
PyMem_GetAllocator (C g<), 180
PyMem_Malloc (C &%), 177

PyMem_New (C &), 177

PyMem_ RawCalloc (C &), 176
PyMem_RawFree (C &), 176
PyMem_RawMalloc (C &), 176
PyMem_RawRealloc (C &), 176
PyMem_Realloc (C &), 177
PyMem_Resize (C &), 177
PyMem_SetAllocator (C &), 180
PyMem_SetupDebugHooks (C &), 180
PyMemAllocatorDomain (C H] o] ¥ &4]), 179
PyMemAllocatorEx (C Hl°]E &4l), 179
PyMember_ GetOne (C &), 188
PyMember_SetOne (C &), 188
PyMemberDef (C Hl o] ¥ §4]), 187
PyMemoryView_Check (C &), 130
PyMemoryView_FromBuffer (C <), 130
PyMemoryView_FromMemory (C &), 130
PyMemoryView_FromObject (C &), 130
PyMemoryView_ GET_BASE (C &), 130
PyMemoryView_GET_BUFFER (C &), 130
PyMemoryView_GetContiguous (C <), 130
PyMethod_Check (C &), 119
PyMethod_Function (C &), 119
PyMethod GET_FUNCTION (C &<), 119
PyMethod_GET_SELF (C &), 119
PyMethod_New (C &), 119
PyMethod_Self (C &), 119
PyMethod_Type (C ¥$), 119
PyMethodDef (C ©| o] €] & 4]), 186
PyModule_AddFunctions (C &%), 126
PyModule_AddIntConstant (C g<), 127
PyModule_AddIntMacro (C &), 127
PyModule_AddObject (C &%), 126
PyModule_AddStringConstant (C &%), 127
PyModule_AddStringMacro (C g<), 127
PyModule_AddType (C &), 127
PyModule_Check (C &), 122
PyModule_CheckExact (C &), 122
PyModule_Create (C &), 124
PyModule_Create2 (C &), 124
PyModule_ExecDef (C &), 126
PyModule_FromDefAndSpec (C <), 126
PyModule_FromDefAndSpec2 (C &%), 126
PyModule_GetDef (C &%), 122
PyModule_GetDict (C &), 122
PyModule_GetFilename (C &), 122
PyModule_GetFilenameObject (C &), 122
PyModule_GetName (C &%), 122
PyModule_GetNameObject (C &), 122
PyModule_GetState (C &), 122
PyModule_New (C &), 122
PyModule_NewObject (C &), 122
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PyModule_SetDocString (C &%), 126
PyModule_Type (C ¥5), 122

PyModuleDef (C t| o] ¥ & 4]), 123
PyModuleDef_Init (C &), 124
PyModuleDef_Slot (CH|°]E &4l), 125
PyModuleDef_Slot.slot (C @y W), 125
PyModuleDef_Slot.value (C ¥y W), 125
PyModuleDef.m_base (C HH W), 123
PyModuleDef.m_clear (C®H H4), 123
PyModuleDef .m_doc (C @8 W), 123
PyModuleDef.m_free (C W4 W), 124
PyModuleDef.m_methods (C Wy W), 123
PyModuleDef.m_name (C ¥H W), 123
PyModuleDef.m_reload (C ®¥ ¥, 123
PyModuleDef.m_size (C ¥y W), 123
PyModuleDef.m_slots (CH8 W), 123
PyModuleDef.m_traverse (C @y W), 123
PyNumber_Absolute (C &), 66
PyNumber_Add (C &%), 65

PyNumber_And (C &), 66
PyNumber_AsSsize_t (C ), 68
PyNumber_Check (C &), 65
PyNumber_Divmod (C &%), 66
PyNumber_Float (C g<), 67
PyNumber_FloorDivide (C &%), 65
PyNumber_Index (C <), 67
PyNumber_InPlaceAdd (C &), 66
PyNumber_InPlaceAnd (C &), 67
PyNumber_InPlaceFloorDivide (C &), 67
PyNumber_InPlaceLshift (C &%), 67

PyNumber_InPlaceMatrixMultiply (C &),

67
PyNumber_InPlaceMultiply (C &%), 67
PyNumber_InPlaceOr (C &), 67
PyNumber_InPlacePower (C &), 67
PyNumber_InPlaceRemainder (C &), 67
PyNumber_InPlaceRshift (C &), 67
PyNumber_InPlaceSubtract (C &%), 66
PyNumber_InPlaceTrueDivide (C &), 67
PyNumber_InPlaceXor (C &), 67
PyNumber_Invert (C &%), 66
PyNumber_Long (C <), 67
PyNumber_Lshift (C &%), 66
PyNumber_MatrixMultiply (C &), 65
PyNumber_Multiply (C 3 —’F) 65
PyNumber_Negative (C &), 66
PyNumber_Or (C &), 66
PyNumber_Positive (C &), 66
PyNumber_Power (C ), 66
PyNumber_Remainder (C &), 66
PyNumber_Rshift (C &%), 66
PyNumber_Subtract (C &%), 65
PyNumber_ToBase (C &), 68
PyNumber_TrueDivide (C &), 66
PyNumber_Xor (C &), 66
PyNumberMethods (C B o] & & 4]), 212

PyNumberMethods.nb_absolute (C W ¥

), 213

PyNumberMethods.nb_add (C W+ ¥H),
PyNumberMethods.nb_and (C ¥ wl H Eﬂfﬁ— 4

PyNumberMethods.nb_bool (C W ), 213
PyNumberMethods.nb_divmod (C ™ lﬂ H ),
213

PyNumberMethods.nb_float (CHw H4), 214
PyNumberMethods.nb_floor_divide (C ¥ H
W), 214
PyNumberMethods.nb_index (C W H), 214
PyNumberMethods.nb_inplace_add (C W H
W), 214
PyNumberMethods.nb_inplace_and (C Ué} H
W), 214
PyNumberMethods.nb_inplace_floor_divide
(CHW H), 214
PyNumberMethods.nb_inplace_1lshift (C Uél
H ), 214
PyNumberMethods.nb_inplace_matrix_multiply
(CHW "), 214
PyNumberMethods.nb_inplace_multiply (C
A W), 214
PyNumberMethods.nb_inplace_or (C “é] lﬂ =]
), 214
PyNumberMethods.nb_inplace_power (C W
H W), 214
PyNumberMethods.nb_inplace_remainder
(CHw ¥, 214
PyNumberMethods.nb_inplace_rshift (CH
H W), 214
PyNumberMethods.nb_inplace_subtract (C
W W), 214
PyNumberMethods.nb_inplace_true_divide
(CHw §), 214
PyNumberMethods.nb_inplace_xor (C ™ H
W), 214
PyNumberMethods.nb_int (C ®¥ W), 214
PyNumberMethods.nb_invert (C HH ),
213
PyNumberMethods.nb_lshift (C Wy W),
213
PyNumberMethods.nb_matrix_multiply (C
A W), 214
PyNumberMethods.nb_multiply (C B
), 213
PyNumberMethods.nb_negative (C ™ H
), 213
PyNumberMethods.nb_or (C W W), 214
PyNumberMethods.nb_positive (C ®H W
), 213
PyNumberMethods .nb_power (CHH HS),213
PyNumberMethods.nb_remainder (C W H W
), 213
PyNumberMethods.nb_reserved (C ¥ H
), 214
PyNumberMethods.nb_rshift (C Wy W),
213
PyNumberMethods.nb_subtract (C " H
), 213
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PyNumberMethods
W), 214
PyNumberMethods.nb_xor (C ¥H W), 214
PyObject (CH o] E 3 4l), 184
PyObject_AsCharBuffer (C &), 78
PyObject_ASCII (C &), 59
PyObject_AsFileDescriptor (C &%), 121
PyObject_AsReadBuffer (C &), 78
PyObject_AsWriteBuffer (C &), 78
PyObject_Bytes (C <), 59
PyObject_Call (C &), 63
PyObject_CallFunction (C &%), 63
PyObject_CallFunctionObjArgs (C &), 64
PyObject_CallMethod (C &), 64
PyObject_CallMethodNoArgs (C &), 64
PyObject_CallMethodObjArgs (C &), 64
PyObject_CallMethodOneArg (C &), 64
PyObject_CallNoArgs (C &), 63
PyObject_CallObject (C &), 63
PyObject_Calloc (C &), 178
PyObject_CallOneArqg (C g<), 63
PyObject_CheckBuffer (C &%), 77
PyObject_CheckReadBuffer (C &), 78
PyObject_Del (C &%), 183
PyObject_DelAttr (C &), 58
PyObject_DelAttrString (C %
PyObject_DelItem (C &), 60
PyObject_Dir (C &%), 60
PyObject_Free (C &), 178
PyObject_GC_Del (C &%), 222
PyObject_GC_IsFinalized (C <), 222
PyObject_GC_IsTracked (C &), 222
PyObject_GC_New (C &), 221
PyObject_GC_NewVar (C &), 221
PyObject_GC_Resize (C &), 221
PyObject_GC_Track (C &), 222
PyObject_GC_UnTrack (C &), 222
PyObject_GenericGetAttr (C &), 58
PyObject_GenericGetDict (C &), 58
PyObject_GenericSetAttr (C &), 58
PyObject_GenericSetDict (C &), 58
PyObject_GetArenaAllocator (C &), 181
PyObject_GetAttr (C &%), 57
PyObject_GetAttrString (C &%), 58
PyObject_GetBuffer (C &), 77
PyObject_GetItem (C &), 60
PyObject_GetIter (C &), 60
PyObject_HasAttr (C &), 57
PyObject_HasAttrString (C &%), 57
PyObject_Hash (C &), 59
PyObject_HashNotImplemented (C ), 60
PyObject_HEAD (C |32 2), 184
PyObject_HEAD_INIT (C W= &), 185
PyObject_Init (C &%), 183
PyObject_Initvar (C &%), 183
PyObject_IS_GC (C <), 222
PyObject_IsInstance (C &), 59
PyObject_IsSubclass (C <), 59

.nb_true_divide (C ¥ W

o), 58

PyObject_IsTrue (C &%), 60
PyObject_Length (C &), 60
PyObject_LengthHint (C &), 60
PyObject_Malloc (C &), 178
PyObject_New (C &), 183
PyObject_NewVar (C &), 183
PyObject_Not (C &%), 60
PyObject._ob_next (C ¥y W), 195
PyObject._ob_prev (C ¥ W), 195
PyObject_Print (C <), 57
PyObject_Realloc (C &%), 178
PyObject_Repr (C &%), 59
PyObject_RichCompare (C &), 58
PyObject_RichCompareBool (C &), 58
PyObject_SetArenaAllocator (C &), 181
PyObject_SetAttr (C &%), 58
PyObject_SetAttrString (C &), 58
PyObject_SetItem (C &), 60
PyObject_Size (C &), 60
PyObject_Str (C &%), 59
PyObject_Type (C &5), 60
PyObject_TypeCheck (C &), 60
PyObject_VAR_HEAD (C "= &), 184
PyObject_Vectorcall (C &), 64
PyObject_VectorcallDict (C g<), 64
PyObject_VectorcallMethod (C &), 65
PyObjectArenaAllocator (C H°]E & Al), 181
PyObject.ob_refcnt (C AW W), 195
PyObject .ob_type (C W ¥4), 195
PyOS_AfterFork (C g<), 36
PyOS_AfterFork_Child (C &), 36
PyOS_AfterFork_Parent (C &), 35
PyOS_BeforeFork (C &), 35
PyOS_CheckStack (C &), 36
PyOS_double_to_string (C &), 52
PyOS_FSPath (C &), 35
PyOS_getsig (C &), 36
PyOS_InputHook (C W), 16
PyOS_ReadlineFunctionPointer (C %), 17
PyOS_setsig (C &%), 36
PyOS_snprintf (C &), 51
PyOS_stricmp (C &), 52
PyOS_string_to_double (C &%), 52
PyOS_strnicmp (C &), 52
PyOS_vsnprintf (C &), 51
PyParser_SimpleParseFile (C &), 17
PyParser_SimpleParseFileFlags (C &
17
PyParser_SimpleParseString (C &), 17
PyParser_SimpleParseStringFlags (C &
), 17
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PyParser_SimpleParseStringFlagsFilename
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PyPreConfig_InitIsolatedConfig (C <),
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PyPreConfig_InitPythonConfig (C &),
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PyPreConfig.allocator (C W H W), 162

PyPreConfig.coerce_c_locale (C W H H
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PyPreConfig.coerce_c_locale_warn (C ¥

H W), 162
PyPreConfig.configure_locale (C W1
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), 162

PyPreConfig.dev_mode (C WH W), 163
PyPreConfig.isolated (C ®¥ HS), 163

PySequence_SetItem (C &), 68
PySequence_SetSlice (C &), 69
PySequence_Size (C &), 68
PySequence_Tuple (C &), 69
PySequenceMethods (C Wl ©] ¥ & 4]), 215
PySequenceMethods.sq ass_item (C W8] ¥
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PySequenceMethods.sq_concat (C W

S

), 215

PyPreConfig.legacy_windows_fs_encoding PySequenceMethods.sq_contains (C ¥ 8 ¥
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), 163
PyPreConfig.utf8_mode (C ¥ W), 163
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PyRun_AnyFileEx (C &), 15
PyRun_AnyFileExFlags (C &%), 15
PyRun_AnyFileFlags (C &), 15
PyRun_File (C &), 17
PyRun_FileEx (C &%), 17
PyRun_FileExFlags (C &), 18
PyRun_FileFlags (C ), 18
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PyRun_InteractiveLoopFlags (C &), 16
PyRun_InteractiveOne (C &%), 16
PyRun_InteractiveOneFlags (C &%), 16
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PyRun_SimpleFileExFlags (C &), 16
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PyRun_String (C &), 17
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PySeqIter_ Type (C W), 128
PySequence_Check (C tﬂ'—”f—) 68
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PySequence_DelItem (C &), 69
PySequence_DelSlice (C &), 69
PySequence_Fast (C &%), 69
PySequence_Fast_GET_ITEM (C &), 69
PySequence_Fast_GET_SIZE (C &), 69
PySequence_Fast_ITEMS (C ), 69
PySequence_GetItem (C &), 68
PySequence_GetItem(), 8
PySequence_GetSlice (C &), 68
PySequence_Index (C &), 69
PySequence_InPlaceConcat (C &), 68
PySequence_InPlaceRepeat (C &%), 68
PySequence_ITEM (C &), 70
PySequence_Length (C &), 68
PySequence_List (C &%), 69
PySequence_Repeat (C &), 68

2,215
PySequenceMethods.sq inplace_concat (C
W W), 215
PySequenceMethods.sq inplace_repeat (C
W W), 215
PySequenceMethods.sq item (C W8 W),
215
PySequenceMethods.sq_length (C ™ H
), 215
PySequenceMethods.sq_repeat (C W
), 215
PySet_Add (C &), 117
PySet_Check (C &%), 116
PySet_Clear (C&4), 117
PySet_Contains (C g<), 116
PySet_Discard (C &), 117
PySet_GET_SIZE (C &), 116
PySet_New (C &), 116
PySet_Pop (C &), 117
PySet_Size (C &), 116
PySet_Type (C W), 116
PySetObject (CH| o] & A, 116
PySignal_SetWakeupFd (C &%), 29
PySlice_AdjustIndices (C &%), 130
PySlice_Check (C &), 129
PySlice_GetIndices (C <), 129
PySlice_GetIndicesEx (C &), 129
PySlice_New (C &%), 129
PySlice_Type (C <), 129
PySlice_Unpack (C g4), 129
PyState_AddModule (C &%), 127
PyState_FindModule (C ), 127
PyState_RemoveModule (C &%), 127
PyStatus (C H°]E & 4)), 161
PyStatus_Error (C U]"\) 161
PyStatus_Exception (C &), 161
PyStatus_Exit (C &), 161
PyStatus_IsError (C &), 161
PyStatus_IsExit (C &), 161
PyStatus_NoMemory (C &), 161
PyStatus_Ok (C &%), 161
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PyStatus. func (C ¥y W), 161
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PyStructSequence_InitType (C &5), 111
PyStructSequence_InitType2 (C &), 111
PyStructSequence_New (C &), 111
PyStructSequence_NewType (C &), 111
PyStructSequence_SET_ITEM (C $), 112
PyStructSequence_SetItem (C &%), 112
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111
PySys_AddAuditHook (C &), 39
PySys_AddWarnOption (C &), 37
PySys_AddWarnOptionUnicode (C &), 38
PySys_AddxOption (C &<), 38
PySys_Audit (C &%), 38
PySys_FormatStderr (C &), 38
PySys_FormatStdout (C &), 38
PySys_GetObject (C &), 37
PySys_GetXOptions (C &), 38
PySys_ResetWarnOptions (C &), 37
PySys_SetArgv (C &), 145
PySys_SetArgv (), 142
PySys_SetArgvEx (C <), 145
PySys_SetArgvEx (), 11,142
PySys_SetObject (C &), 37
PySys_SetPath (C &), 38
PySys_WriteStderr (C &), 38
PySys_WriteStdout (C <), 38
Python 3000 (o] % 3000), 236
PYTHON*, 140
PYTHONCOERCECLOCALE, 170
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PYTHONDONTWRITEBYTECODE, 140
PYTHONDUMPREFS, 195
PYTHONHASHSEED, 140
PYTHONHOME, 11, 140, 145, 166
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PYTHONINSPECT, 141
PYTHONIOENCODING, 143
PYTHONLEGACYWINDOWSEFSENCODING, 141
PYTHONLEGACYWINDOWSSTDIO, 141
PYTHONMALLOC, 176, 179, 180
PYTHONMALLOCSTATS, 176
PYTHONNOUSERSITE, 141
PYTHONOLDPARSER, 168
PYTHONOPTIMIZE, 141
PYTHONPATH, 11, 140, 166
PYTHONUNBUFFERED, 141
PYTHONUTFES, 170
PYTHONVERBOSE, 141
PyThread_create_key (C &%), 157
PyThread_delete_key (C &), 157
PyThread_delete_key_value (C &), 158
PyThread_get_key_value (C &), 157
PyThread_ReInitTLS (C ), 158
PyThread_set_key_value (C &%), 157
PyThread_tss_alloc (C &), 157
PyThread_tss_create (C &), 157
PyThread_tss_delete (C &), 157
PyThread_tss_free (C &), 157
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PyThread_tss_get (C &%), 157
PyThread_tss_is_created (C &),
PyThread_tss_set (C &%), 157
PyThreadState, 146
PyThreadState (C o] ¥ &4l), 148
PyThreadState_Clear (C &%), 150
PyThreadState_Delete (C &), 150
PyThreadState_DeleteCurrent (C &), 150
PyThreadState_Get (C &), 148
PyThreadState_GetDict (C &), 151
PyThreadState_GetFrame (C &), 150
PyThreadState_GetID (C &), 150
PyThreadState_GetInterpreter (C &),
150
PyThreadState_New (C &), 150
PyThreadState_Next (C &), 156
PyThreadState_SetAsyncExc (C &), 151
PyThreadState_Swap (C &), 148
PyTime_Check (C &%), 136
PyTime_CheckExact (C ), 136
PyTime_FromTime (C &), 136
PyTime_FromTimeAndFold (C &%), 136
PyTimeZone_FromOffset (C &%), 136
PyTimeZone_FromOffsetAndName (C
137
PyTrace_C_CALL (C W), 155
PyTrace_C_EXCEPTION (C W), 155
PyTrace_C_RETURN (C ¥4, 155
PyTrace_CALL (C ¥%), 155
PyTrace_EXCEPTION (C ¥4), 155
PyTrace_LINE (C ¥1%), 155
PyTrace_OPCODE (C ¥%), 155
PyTrace_RETURN (C HS), 155
PyTraceMalloc_Track (C &), 181
PyTraceMalloc_Untrack (C &%), 181
PyTuple_Check (C &), 110
PyTuple_CheckExact (C g<), 110
PyTuple_GET_ITEM (C &%), 110
PyTuple_GET_SIZE (C &), 110
PyTuple_GetItem (C &%), 110
PyTuple_GetSlice (C &), 110
PyTuple_New (C &), 110
PyTuple_Pack (C &%), 110
PyTuple_SET_ITEM (C &%), 110
PyTuple_SetItem (C &%), 110
PyTuple_SetItem(),7
PyTuple_Size (C &), 110
PyTuple_Type (C ¥4, 110
PyTupleObiject (CH o] & &A1), 110
PyType_Check (C &), 79
PyType_CheckExact (C &), 79
PyType_ClearCache (C &), 79
PyType_FromModuleAndSpec (C &), 81
PyType_FromSpec (C &%), 81
PyType_FromSpecWithBases (C &), 81
PyType_GenericAlloc (C &), 80
PyType_GenericNew (C ¥), 80
PyType_GetFlags (C &), 79
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PyType_GetModule (C ), 80 PyTypeObject.tp_getset (C AW W), 207
PyType_GetModuleState (C &), 81 PyTypeObject.tp_hash (C W ¥<), 199
PyType_GetSlot (C g<), 80 PyTypeObiject.tp_init (C W W), 209
PyType_HasFeature (C &), 80 PyTypeObiject.tp_is_gc (C W W), 210
PyType_IS_GC (C &), 80 PyTypeObject.tp_itemsize (CHEW W), 196
PyType_IsSubtype (C ), 80 PyTypeObject.tp_iter (C W1 W), 206
PyType_Modified (C &%), 80 PyTypeObject.tp_iternext (C W WH4), 206
PyType_Ready (C &), 80 PyTypeObject .tp_members (C A8 W), 206
PyType_Slot (C Ho]¥ &4, 8] PyTypeObiject.tp_methods (C @ H W), 206
PyType_Slot.PyType_Slot.pfunc (C¥H¥ ¥ PyTypeObject.tp_mro (C AW H), 210

), 82 PyTypeObject.tp_name (C @1 HS), 196
PyType_Slot.PyType_Slot.slot (C WH¥ ¥ PyTypeObject.tp_new (C AW HS), 209

), 81 PyTypeObject.tp_repr (C ®H¥ ¥4), 199
PyType_Spec (CH o] ¥ & 4]), 81 PyTypeObject.tp_richcompare (C ¥ =
PyType_Spec.PyType_Spec.basicsize (CH ), 205

B W), 81 PyTypeObject.tp_setattr (CH8 W), 198
PyType_Spec.PyType_Spec.flags (C ¥ ¥ PyTypeObject.tp_setattro (CEH ), 200

), 81 PyTypeObject.tp_str (C W8 W), 200
PyType_Spec.PyType_Spec.itemsize (C W PyTypeObject.tp_subclasses (C WY HF),

B W), 81 211
PyType_Spec.PyType_Spec.name (C W8 M PyTypeObject.tp_traverse (CEH HS),203

), 81 PyTypeObject.tp_vectorcall (C Wl¥ WH
PyType_Spec.PyType_Spec.slots (C HH ¥ 212

), 81 PyTypeObject.tp_vectorcall_offset (CH
PyType_Type (C ®15), 79 W ¥4, 198
PyTypeObject (CHl ol & &4]), 79 PyTypeObject.tp_version_tag (C B
PyTypeObiject.tp_alloc (C ®WHy ¥H4), 209 ), 211
PyTypeObject.tp_as_async (CHH H4), 198 PyTypeObject.tp_weaklist (CHH ¥, 211
PyTypeObject.tp_as_buffer (C ¥ W), PyTypeObject.tp_weaklistoffset (C

201 W), 205
PyTypeObject.tp_as_mapping (C ¥ M), PyTzInfo_Check (C &), 136

199 PyTZInfo_CheckExact (C &), 136
PyTypeObiject.tp_as_number (C W1 W), PyUnicode_ 1BYTE_DATA (C &%), 92

199 PyUnicode_1BYTE_KIND (C W3 &), 92
PyTypeObject.tp_as_sequence (C PyUnicode_2BYTE_DATA (C &%), 92

), 199 PyUnicode_2BYTE_KIND (C W3 &), 92
PyTypeObject.tp_base (C W H W), 207 PyUnicode_4BYTE_DATA (C &), 92
PyTypeObject.tp_bases (C Wy W), 210 PyUnicode_4BYTE_KIND (C Wl 3 &), 92
PyTypeObiject.tp_basicsize (C ®W¥ W), PyUnicode_AS_DATA (C T<), 93

196 PyUnicode_AS_UNICODE (C &%), 93
PyTypeObject.tp_cache (C W ¥M4), 211 PyUnicode_AsASCIIString (C g<), 106
PyTypeObject.tp_call (C ®H W), 200 PyUnicode_AsCharmapString (C &), 107
PyTypeObiject.tp_clear (C Wy W), 204 PyUnicode_AsEncodedString (C &%), 102
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PyTypeObiject.tp_del (C W8 W), 211 PyUnicode_AsMBCSString (C &), 107
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207 &k, 105
PyTypeObject.tp_descr_set (C ®WH ¥W), PyUnicode_AsUCS4 (C &), 97

208 PyUnicode_AsUCS4Copy (C &), 97
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PyUnicode_AsUTF32String (C &), 103
PyUnicode_AsWideChar (C &%), 101
PyUnicode_AsWideCharString (C €<), 101
PyUnicode_Check (C &), 92
PyUnicode_CheckExact (C &), 92
PyUnicode_Compare (C &), 109
PyUnicode_CompareWithASCIIString (C o
), 109
PyUnicode_Concat (C &%), 108
PyUnicode_Contains (C <), 109
PyUnicode_CopyCharacters (C &%), 97
PyUnicode_Count (C &%), 108
PyUnicode_DATA (C &), 92
PyUnicode_Decode (C &%), 102
PyUnicode_DecodeASCII (C &), 106
PyUnicode_DecodeCharmap (C &), 106
PyUnicode_DecodeFSDefault (C &%), 100
PyUnicode_DecodeFSDefaultAndSize (C &
), 100
PyUnicode_DecodeLatinil (C &%), 106
PyUnicode_DecodeLocale (C &), 99
PyUnicode_DecodeLocaleAndSize (C &),
99
PyUnicode_DecodeMBCS (C &), 107
PyUnicode_DecodeMBCSStateful (C ),
107
PyUnicode_DecodeRawUnicodeEscape
), 105
PyUnicode_DecodeUnicodeEscape (C &),
105
PyUnicode_DecodeUTF7 (C &), 105
PyUnicode_DecodeUTF7Stateful (C ),
105
PyUnicode_DecodeUTF8 (C &), 102
PyUnicode_DecodeUTF8Stateful (C &),
102
PyUnicode_DecodeUTF16 (C &), 104
PyUnicode_DecodeUTF16Stateful (C &),
104
PyUnicode_DecodeUTF32 (C &%), 103
PyUnicode_DecodeUTF32Stateful (C 3
103
PyUnicode_Encode (C &%), 102
PyUnicode_EncodeASCII (C &%), 106
PyUnicode_EncodeCharmap (C &), 107
PyUnicode_EncodeCodePage (C ), 107
PyUnicode_EncodeFSDefault (C <), 100
PyUnicode_EncodeLatinil (C <), 106
PyUnicode_EncodeLocale (C &), 99
PyUnicode_EncodeMBCS (C &%), 108
PyUnicode_EncodeRawUnicodeEscape (C S
), 105
PyUnicode_EncodeUnicodeEscape (C <),
105
PyUnicode_EncodeUTF7 (C &%), 105
PyUnicode_EncodeUTF8 (C <), 103
PyUnicode_EncodeUTF16 (C &), 104
PyUnicode_EncodeUTF32 (C &), 103

PyUnicode_Fill (C &), 97
PyUnicode_Find (C g<), 108
PyUnicode_FindChar (C €), 108
PyUnicode_Format (C &%), 109
PyUnicode_FromEncodedObject (C ), 96
PyUnicode_FromFormat (C &%), 95
PyUnicode_FromFormatV (C &), 96
PyUnicode_FromKindAndData (C &%), 95
PyUnicode_FromObject (C &), 99
PyUnicode_FromString (C &%), 95
PyUnicode_FromString (), 114
PyUnicode_FromStringAndSize (C &), 95
PyUnicode_FromUnicode (C &), 98
PyUnicode_FromWideChar (C &%), 101
PyUnicode_FSConverter (C &%), 100
PyUnicode_FSDecoder (C &%), 100
PyUnicode_GET_DATA_SIZE (C ¥<), 93
PyUnicode_GET_LENGTH (C <), 92
PyUnicode_GET_SIZE (C <), 93
PyUnicode_GetLength (C &), 96
PyUnicode_GetSize (C &), 98
PyUnicode_InternFromString (C &%), 109
PyUnicode_InternInPlace (C &), 109
PyUnicode_IsIdentifier (C &), 93
PyUnicode_Join (C <), 108
PyUnicode_KIND (C &), 92
PyUnicode_MAX_CHAR_VALUE (C UHE’.E), 93
PyUnicode_New (C &), 95
PyUnicode_READ (C ), 93
PyUnicode_READ_CHAR (C &), 93
PyUnicode_ReadChar (C <), 97
PyUnicode_READY (C &), 92
PyUnicode_Replace (C &%), 109
PyUnicode_RichCompare (C &%), 109
PyUnicode_Split (C &), 108
PyUnicode_Splitlines (C <), 108
PyUnicode_Substring (C &), 97
PyUnicode_Tailmatch (C &), 108
PyUnicode_TransformDecimalToASCII (CT@;
), 98
PyUnicode_Translate (C <), 107
PyUnicode_TranslateCharmap (C $<), 107
PyUnicode_Type (C %), 91
PyUnicode_WCHAR_KIND (C Wl 3 &), 92
PyUnicode_WRITE (C ¥), 92
PyUnicode_WriteChar (C &), 97
PyUnicodeDecodeError_Create (C ¥), 30
PyUnicodeDecodeError_GetEncoding (C ?J;
), 30
PyUnicodeDecodeError_GetEnd (C &), 31
PyUnicodeDecodeError_GetObject (C <),
30
PyUnicodeDecodeError_GetReason (C <),
31
PyUnicodeDecodeError_GetStart (C &),
30
PyUnicodeDecodeError_SetEnd (C ¥), 31
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PyUnicodeDecodeError_SetReason (C &),
31
PyUnicodeDecodeError_SetStart (C &),
30
PyUnicodeEncodeError_Create (C ), 30
PyUnicodeEncodeError_GetEncoding (C &
), 30
PyUnicodeEncodeError_GetEnd (C &), 31
PyUnicodeEncodeError_GetObject (C <),

30
PyUnicodeEncodeError_GetReason (C &),
31
PyUnicodeEncodeError_GetStart (C &),
30

PyUnicodeEncodeError_SetEnd (C g<), 31

PyUnicodeEncodeError_SetReason (C &),
31

PyUnicodeEncodeError_SetStart (C
30

PyUnicodeObject (CHl o ¥ &4]),91

PyUnicodeTranslateError_Create (C &),

'T'),

30
PyUnicodeTranslateError_GetEnd (C <),
31
PyUnicodeTranslateError_GetObject (C St
S
T)J 30
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), 31
PyUnicodeTranslateError_GetStart (C &
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T)) 30
PyUnicodeTranslateError_SetEnd (C &),
31
PyUnicodeTranslateError_SetReason (C‘@'
), 31
PyUnicodeTranslateError_SetStart (C o
), 30

PyVarObject (CH|ol¥ &4]), 184
PyVarObject HEAD INIT (C U= &), 185
PyVarObject.ob_size (C W8 ¥, 196
PyVectorcall_Call (C &%), 62
PyVectorcall_Function (C &), 62
PyVectorcall_ NARGS (C ), 62
PyWeakref_Check (C &%), 131
PyWeakref_CheckProxy (C &%), 131
PyWeakref_CheckRef (C &), 131
PyWeakref_ GET_OBJECT (C &%), 131
PyWeakref_GetObject (C &), 131
PyWeakref_ NewProxy (C ), 131
PyWeakref_NewRef (C &%), 131
PyWideStringList (C @l o] & &4l), 160
PyWideStringList_Append (C &), 160
PyWideStringList_Insert (C &), 160
PyWideStringList.items (C ®¥ W), 160
PyWideStringList.length (C ® 8 W), 160
PyWrapper_New (C &), 128

Q

qualified name (B34 o] &), 236

R

realloc (), 175
reference count (FZ 34,237
regular package (B3 3 7] A]), 237
releasebufferproc (C H o] & & Al), 218
repr

SiE g4, 59, 199
reprfunc (CHl o] ¥ §4)), 218
richcmpfunc (C Hl o] g §41),218

S

sdterr

stdin stdout, 143
search

path, module, 11, 142, 144
sequence

I, 88
sequence (A @), 237
set

A, 116
set comprehension (F3 A= 3A), 237
set_all(),8
setattrfunc (CHl o] g & 4], 218
setattrofunc (CHl o] g &4),218
setswitchinterval () (in module sys), 146
SIGINT, 29
signal

8 5,29
single dispatch (A<
SIZE_MAX, 85
slice (&8}o]), 237
special

method, 237
special method (B4 WA E), 237
ssizeargfunc (CHl o] ¥ &4, 218
ssizeobjargproc (CH o] &A1), 218
statement (%), 237
staticmethod

S e A, 187
stderr (in module sys), 152
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stdout sdterr, 143
stdin (in module sys), 152
stdout
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stdout (in module sys), 152
strerror (), 24

) A9 %)), 237

string
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sum_sequence (), 9, 10
sys

35,11, 142,152
SystemError (built-in exception), 122
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text file (H2E 5}Y), 238
traverseproc (C H o] E & 4l), 222
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4), 238

tuple

A, 110

SiE w4, 69,113
type

A, 6,79
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type (3), 238
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U

ULONG_MAX, 85
unaryfunc (C gl o] ¥ §21),218
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\Y
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version (in module sys), 144, 145

virtual environment (7} 373), 239
virtual machine (7} 7] A), 239
visitproc (C Gl o] ¥ & 4l), 222
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abs, 66
ascii, 59
bytes, 59
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divmod, 66
float, 67
hash, 60, 199
int, 67
len, 60, 68, 70, 112, 115,116
pow, 66, 67
repr, 59, 199
staticmethod, 187
tuple, 69, 113
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PYTHONDONTWRITEBYTECODE, 140
_thread, 148 195
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. PYTHONHASHSEED, 140
signal, 29
PYTHONHOME, 11, 140, 145, 166
sys, 11, 142, 152
PYTHONINSPECT, 141
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P“EP° 1° 236 b PYTHONLEGACYWINDOWSSTDIO, 141
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PYTHONOLDPARSER, 168
PYTHONOPTIMIZE, 141
PYTHONPATH, 11, 140, 166
PYTHONUNBUFFERED, 141
PYTHONUTFS, 170
PYTHONVERBOSE, 141

Zen of Python (Ito]# A), 239
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