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CWMmﬂ4ﬂ4ﬂ%6CiE%&ﬁﬂ%ﬁ%ﬂ%HW7ﬂ%Q%ﬂ@#iié@ﬂ%@ﬂ%01
ST HEH 02 sho] Ao 7o st AL 705
£ 847} ohg Uy,

3}o] ®/C APIE AH8-317] 918 R E 3, By 28] vl 22 F o & ohE ol 3 dFF =gt

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

o=t L EE FHHE AZREF=AS v} <stdio.h>, <string.h>, <errno.h>,
<limits.h>, <assert.h> 18] <stdlib.h> (A& 7153 4 -%).

Fa: sol A2 AR AIAH FE F ol S v A=A HYE BT Yo ZEIHE
o]ze T3] A 01] Python.h & ¢l

Python.h & 4FF = 6}71 Aol /¢ PY_SSIZE_T_CLEAN & B3t AZ ATt o] i E o o st
ZPAIGE AR Q1 A} i A g S = FREA] AL

Pyonh= 49 ALEACIA B BE O FELS (ERW EE AN AW AL A py EE ey
S S MR R
s LS ol o8 ALE ol A S LTk, T2 AN ES ol Eo] YR} EA Bt

B SR FEE Py EE _py 2 AASE o 85 AN AT oA P AR Feka
G Shmlol e @ AFAL B £4AQ 0] 2 A T4E At G o] W Aol tHe A§A =)
o442 AN Tk

Y Y ES Ao R sto] A A AP UTh FH2oAE Y JJrO £ prefix/include/
pythonversion/ & exec prefix/include/pythonversion/ <o £ U5 Utk prefix &
crec_prefix & 3|2 configure 224 £l S5 5 SHevlE e A9 WA £ s nar s
sys.version_info[:2] JUThH A= & 8t LS prefix/include ¢holl AAH o] 5
WpmﬁxtﬂégﬁﬂJﬂﬂ@%“ﬂﬂﬂﬂﬂﬁHW
g AEFFE 87 fiAd F U He 25 (F U oE A9 AL H Y A s 2o F7hekA
Ao, H& od i':q £ ZAA gl 2o 713 A] #include <pythonX.Y/Python.h> Z{E‘j A& A= ok
‘4‘:}- prefix of#o] Z;Z 5P A2 FrJE0] exec_prefix A ZHAZ FEZHA I HE AFFE 317
ufj Fofl HE]ZAWE D=7} —T’—;g']é' Adyrt
Cor AFEAFSE 5ho] A/C APL 7} C 92 A48 50] 915 ¢1o] = 3H TS o] extern "cn 2 419
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= 283 3ol 7HgAl A 2o = o
o} 7]l A &= of Yyt ot

A5 (& £ Py_RETURN_NONE) W A] B REA QA € g
HEo] AA 552 ofdyth

Py UNREACHABLE ()
o2 IS AT A2 YS Aol o] AR E AR AN L. A& 59, switch w9
A 7Hs st BE FLol case oA thH A= Aol default: ZoA AFEE = IF YT assert (0)
E < abort () thAl ARSI Al L.

de|z2 RuoA ol Az AudYrt ZEE HASecd S0l HH 22T 5 gl A= gt
AAEYATYLE & Eof, o] a2z = R ZE A GCCY _ _builtin_unreachable () &
TAF Y

Py_UNREACHABLE () & €5+ wl33}%] 9k A9t _Py_NO_RETURN 2 A 3}2 L 45 5E3=
Adch

2= AR} $ s o] FA 9 A A po] R S Qe A, o AR
Utk o & Sol, v 2 g 7k RE AL A28 Zo) o4 W
A Al A HE Badte o] EH UL SE A
E A T s YTh
B A 3.70] F7}.
Py_ABS (X)
x o] AHZHS vk}
WA 3.30] &7}
Py_MIN (Xx,y)
x Sy Abole] H%:3he wEgh
H A 3.39 F7%
Py MAX (X,y)
x 9y Abolo] 2P ghe whskgh ok
WA 3.3 27}

Py_STRINGIFY (x)
xS CEAEE AT o2 E0] Py_STRINGIFY (123) & "123" & Hk&3tch

WA 340 27}

Py_MEMBER_SIZE (type, member)
(type) +2A Y member 9] A 7| & o] ER w18 Th

WA 3.60 F7}

Py_GETENV (s)
getenv (s) & FASHA W -E 7 AWl Egtel o2 ALH 7% (&, Py_IgnoreEnvironmentFlag 7}
478 H 7-%) NULL & RF8hh ok

Py_UNUSED (arg)
o] v ALS AR AbE St Aotd Y A E FAFUSE oAl int func(int a, int
Py_UNUSED (b)) { return a; }.

W 3400 =71
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Py_DEPRECATED (version)
7 A] (deprecated) 41 Aol AFGBHH A L. o] AR = A& o] F ol §] X 3f oF ghth

o A :

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

WA 3804 |74 : MSVC A1 9-& F7Hll5 U T

PyDoc_STRVAR (name, str)
S2EY oA AHS 7158 nane o2 o] &2] W42 AT Th TholHo] SAET glo] WEF Yriu
Wge] gk vlo 1S AYuTh
PEP7 o] YAlE AR o] W& EAEF Qlo] WES7] 93] PyDoc STRVAR & SAEF o] AR5}
A]A]

o A

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

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

PyDoc_STR (str)
FolR Ao e FAEH S AIUH. S2EF | v B4} Holls FrA W TAd = 44
gy
PEP 7 ol WAIE AAYH F2EY glo] ol DED £ IES SA2EYS YAIL W PyDoc_STR
= AHgsH Al L.

o A

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

1.4 2%, & 12|10 &= 34

O3 59] 7)ol #/C APL §H4- S} o] 4be)] Q17}sh pyobect < 9] W S AUt % B2 2l
ol AAE et += 2312 (Opaque) Hl o] 8 Fofl that =AYt &, 232 3, A AL F
R A shol A ol 7w = shold A7) & FAe A2 Aol e dABC PO
FASHE Aol AAFULE Brpe] AAE Fol SATUT 2yon ot B AF W} 3 A WA B
AN 5| v Pyonccr Bo] EolE MAUS A4S+ Yerleh FA oISl e § AU 3
AANES A o] sfAIHA = <t 7] w20l B AAES B8 A A pyTypeobject BAEYYTh

R E gto|H AR = (Fo|H AL ZAE) ¥ (rype) = Z=Z 31 5= (reference count) S 7FA 11 9}%1/] t} A A 2
3o AN E7E AATU (oﬂé%oa R, 28, i ALEAL 49 B4 5. ypes o 7141 B E o
AV 251 1) 3 R A 25 FAAE BABE 22 A5 oI E Sol
PyList_Check (a) & a 7} 7}e] 7] AA| 7} spol X g~ E Y 7ol vk o}
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Al Y w ol F2E FAEE AATAF U NS Fol, REL WEL IE (1, 2, "three")
£ rhe R 28 5 HUth (A 8 ARE QoW AL, B FL P OE TYSHE gL ofelo]
vk} Q15U eh)

PyObject *t;

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

3);

t, 0, PyLong_FromLong (1lL));
t, 1, PyLong_FromLong(2L));
t

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

o] 71N PyTuple SetItem() ¥ PyLong FromLong () 7} ¥F&st 2 E Zulz S Ut} A A o
B2 EAAE AL AAE AW BB BAL BrE B3] Aol by INCRER () BTHE B
A 2l A8 AL A 2.

Sl AW, PyTuple Setltem() & F&°l 228 Y€ 4T PHYUY FE2 2 A5 Y
o] 2ol PySequence _SetItem() 3 PyObject_SetItem() & HZo] 84 iy
PyTuple_SetItem() < AR WEI Y= FZo 7 AL F of of gt}

o &

o}
YAEEANSE S Yn|9 F = pyList_New() & PyList_SetItem() & A3 vHE 4= 54Ut}
AT AARZE o] ZA FEEE Y2EE UHEL ALE FFE EFUTH dub8d AAES F 4 24
(format string) 2 AA T = C L2 HE WtEojd 4= = A g &< py_Buildvalue() 7} §

o

2
s, FEFY Z=E o ZE2 A S 5 A5 Uth (ol FA= A 2lyth)

s

PyObject *tuple, *list;

tuple = Py_BuildvValue (" (iis)", 1, 2, "three");
list = Py_BuildvValue("[iis]", 1, 2, "three");
PyObject SetItem() 31 ATEL 4ol ALs) & ARAY F2wh ¥e 1 9t 229 WA Ashe
Aol dutAJUTE o] A IR AT E FVHAIA F FREATE S Yo BE IR I E
B4 Fatol AN BT
int
set_all (PyObject *target, PyObject *item)
{
Py_ssize_t i, n;
n = PyObject_Length (target);
if (n < 0)
return -1;
for (i = 0; 1 < n; i++) |
PyObject *index = PyLong_FromSsize_t (i);
if (!index)
return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;
}
Py_DECREF (index) ;
3
return 0;
}
ok gholl TSI A & A Sho] SFzh ChEUTE R R o) fao] F2E ALHE Y Fxo] A £57
A Qo] uHR A AT AA o) R F2E AFIHE B FrL F2 25D AZFYTh ol f Y
Uk g i) 9ol e AR S AYE T ke Fas ARl ga f2d 2y
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welA PyObject_GetItem() I PySequence GetItem() AH A o st F2E widsl= A2 &
FES AV ANEL FZRE ST (EESA7F AA Y &AFA7FE Y.

St o] o5 M3 E A E A FE JEA = olH TS T EF = whet EEtdit= o= A o]
Za3Uth — 28 (g0 Axz Add Ao §) 2 I l %5 U tH uhebA PyList_GetItem()
E A E3tY FAENA FES MALE FHZRE 2734 Utk — AT 543 AAE H=

)
PySequence_GetItem() & AFR35}o] Bl AEA TEE 7 ?ﬁil‘/]—tﬂ HEStE AR o ot FRE 4AF

s g Ut

Gee A4 fasd gt BRI FAL Tt B4E A4 PP AU T WS
PyList_GetItem() & AFR3}1, 3 W& PySequence GetItem() & AUt}

long

sum_list (PyObject *list)

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

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

return total;

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

for (i = 0; i < n; i++) {
item = PySequence_GetItem(sequence, 1i);
if (item == NULL)

return -1; /* Not a sequence, or other failure */
if (PyLong_Check (item)) {

value = PyLong_AsLong (item);

Py_DECREF (item) ;

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

total += value;

}
else {

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

(TS sl AToT A

1.4. ZA|, &€ 22|10 &=

o
1>
©
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R s S e e P I )

}

return total;

142 &

5ol #/C APIO| A 523 8¢ 814 T2 tlol 6] 2 A2} Qlsruh B3 22 int, long, double 1e]2
char* 22 FYACAY Yk = FolA RS oA A B9 Hole SAEL A shet] A
A4 Hol e B3 ‘%ﬂ&%ﬂ%%iﬂ%ﬂmﬂﬂﬂﬁﬂ%é¢aﬁﬁﬂlﬁﬁ4ﬁﬂ =
I Qlsich ol @ AEL A% AEL AHEIHE B9 B D Ao,

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.

1.5 0{|2

stolfl 2 el 4T ol el B2
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2] ¢k °}° S BA 7= o] uhE Foll e NULL B -1 Ut 8 F5E ollEE o uete AT
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Eise PyErr Occurred() & °] Z4EE &<317] ﬂH A8 QE YT oHD‘ R EIR ek R
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AA ol &) ZEl= 9] &, 5l gl o] xul o] gh= Al 7FA] AA| = /44 g Ut (éi EFNULL 4 4
A yrth) o] /‘1]7}Z] A A = ool 2 9| sys exc_info () & 27} 22 o u| & ZFA AL YA v F LA =
FFyth ol AAE try - except T & A 2H £ iAo 9] & W 3= ‘:&EﬂC—’F—’E 9= sys.
exc_info () & I AT EZE o9& A43l= glo]H vlo]ET = QE =g B Q] w| ol Fxo =& uf 71X
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HEEHS of A B ThE o9 8 A A AL UL — 33 Dojd 9B
JEE glolmelA H el

Fof| 7} o}l sum_sequence () oAl Y&} 5T

o9& ddsts 73] o] of Aol Ad
s AAYS W 278k gl FxE BT Bt s Uth I ths Al A 1—5— 271A] o 2] A 7
S HolFyth WA shol g Fobste ol-fE A71A1717] 98l 22 2w 9] stold I =S AT I

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

item = 0
dict[key] = item + 1
thee 22 ojvle] $43C T= ek

int

incr_item(PyObject *dict, PyObject *key)

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

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

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

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

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

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

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item);

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

1.5. 02| 11
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o G4 C goto B9 48 AEWYUL HAZUH o] A& SAF oA 4347 A
PyErr_ExceptionMatches () & PyErr_Clear () & A& W=} Py XD CREF () & A&3}o] &
—(5]_—; o]: NULL o] Fay =4 o]_ xl—zE /\Lxﬂ ]_: Ho]—

o

}\.

e BAFUD (180 e x B FEIIAL,
Py _DECREF () + NULL ¥ }.3} U}-rx]ﬂl Z2=8 1Y t}) o] JAE St E 2857 9= ARE
R g aher] Aehe IS NULL 2 27)3heke A0l 2 gt vastA 2 wE ke -1 () = 44
H 3 oA 5 E0] 4 Foor 4z or 4T

T5

Ir
1=
e

1.6 mo|’M IHIF S|

HY AT el sholt AN E YA S ARE U A3 S A 38D A
shol A Qe Z ¥ o] 27]3}, 28|11 ofutE vhEeld Ay th Qe Z gl g thF72 9] 7|52 Az g7t
EF EE RN PE TSP

71 BAJA 2718 4= Py _Initialize () QUTE ol FeE REHA BRE HoESZ 27| st 7|2 B E
¢ builtins, _main_, 183l sys & AAAFYTE £t BE AN H = (sys.path) & 27|33t
Py_tnitialize() £ “2IYE AR PAE" (sys.argr) & AAHA etk Bk Fol AR ol
N A7 ol s ST} Py Initialize() & %39 ¥ PySys_SetArgvEx (argc, argv,

= ggow
= J—'—
updatepath) &2 T3 YA H oz A oF gt}

O 72 A AFHA (5HS] Y2} AR AR A Rio]l 25 k2 AW Py_Initialize ()
T Il JAEZ e EE 7|2 g 149 X9 Il A g 7h g sto] ®F Thol Al QI E
JfﬂEi A3 st gt H A FESS P OR HIF o R B 3 Ut 53] A 3o
AN A= (@Jﬁ ¥ <= PATH) OM python o]gh= o] 59 A¥ stdo] BAH = EE YAHE 7|E0 &
lib/pythonX.yZ< o] 2 71 g g g & 25Ut}

N E 5o] ol A 3} o] /usr/local/bin/python oA LAATHH 2fe]H 22l /usr/local/
lib/pythonx.v el & AL & 7R th (HAE o] 54 24 £+ PATH & el python o] 2he o] &9
A od o] TAF A ¢Fg ol AHEH = “fallback” F 2 0] 7] & FUtt) 4= 7 W PYTHONHOME &
A7 st o] &= A MEML‘rPYTHONPATH AAst] E AR ol F7HAJA HEAH e & F71E 5

Fol M-S AW G 3t= o Z A o] AL Py _Tnitialize () & $&3}7] Aol Py_SetProgramName (file)

S FE3t0] AN Ao]d 4= 915U Tth PYTHONHOME = o] A 3] o] gk A} A o 811 PYTHONPATH% oA
3] £F AR o FUME v Holl Y3 Al L. %‘rﬂ?ﬁr A7 HastofE e Aol AL Py _GetPath (),
Py_GetPrefix(),Py_GetExecPrefix (), 181l Py _GetProgramFullPath () ¢ Z}Xﬂ;‘q ol & A
F a7 AdS5 YT (RF Modules/getpath.c o A2 FH o dH5UT}h)
ABS 3ol 8L “uninitialize” B Ao) AU oF Sof ofBel Aol Mo) thA ARHAY
(Py Initialize () TFA] Z&3}7]) o & & #A o] A of A 3}0] o] Abgo] Bt stol o] T H R
£ sfAlste L & & 01’\‘41’/} Py FinalizeEx() & &3t o] 24T & dFUth &+
Py_IsInltlallzed() = JholHe] A 2713E AHd IS A FE UL o] g4 o
st ApA g W82 Th2 ol A AlFF Ut Py_FinalizeEx () 7}-4' ol Az S RE HE
2] & 3| Al 314 t deths Holl Yo FUth ol E S0, @A FF BREoA @IS v = AT

SEStlas
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1.7 C|HE EHE

Shol M2 QEIZ 219} G R ES o) el F/4H 9 AAE /e S o2l AR E ALE o] MES
Q%I ol T AAE HEkIol BE QWA EE Fose A% Yene e A5 gk
k.

t}oFsl §8o g A W AR EFL go)H Ax vl EF ok Misc/SpecialBuilds.txt g
AsUth Fx 3¢ 34, vm2e @F g, vl JdEHZ e 22 AfeE 2294 S A D=
MESS BT 5 ALtk of A AL 4R A7 AEE £ W= AP I

py_pEsUG Wl 227 Ao E e 2ol H S Akshy Qe o2 sholns) “HHI U= YA o s
oust= A =7 A E Ut Py_DEBUG = . /configure W&o ——with-pydebug & F7}35to] 492
Meol A BARE UG =8 5 o) obd _pEBUG 229 A2 FATULE FY2 YA

o Q
Py_DEBUG 7} 843} 5 0] 12%1;,; 1;4 A 317} vj &g shg Yth
ofefjoll A H FxR 34 v 9o E ok 22 F7HE A AAE g Yth
o A FFApe] F7HA 1 HAE 7 U o
o 3bA 2 A el F7HAE A AAE F7H Ut
o ZEYAA A2 EQ o2 thg Had o] dojd ) AR £ ST

. @2 oMol dAUe S A T o) 2 Utk E8 AT AR test_c_api () HAETFF7
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. 919 QA 2R AN =AY Aol FohE Uk,

o« Ao Y3 ARLALE Z7FE A G =2 s FRE LX) Y g R ZEE e s
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e AgE FHF 271490 o 9] A7} Ak Fm Alo]l 27hg Uth

o W] opluh el F7F AAF F 74 YT

o 2= EEo 27}7‘* Y ol #7Hg Yt

Py_TRACE REFS—XL] StH xR FA o] &A 3}
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AEZL AP YTh B3 E dgo] FAF YT <E
ToAEEH=ZgE I HEES

o)

\J
13

1.7. C|H

In

13

0.
Il



The Python/C API, £A| B{Z 3.9.23

14 Chapter 1. 474



CHAPTER 2

e ol whe}, ko] ] C APIE
7|& APIE W 78t AL APIE 7<ﬂ74
AAF .

Ol 7=, API 584 ABI(Hlo] 18] 384) 2 B4 A ehaUt) 1 ol ARA o2 724 B2l 7}

Ashek7] R e, 22 B g Rk AL BT §L ulEE APIZL <45 2] = k|9, ABIZ} 44
s osUth ATA o, g »E-S sho A w) otk thA) A ke of ST (FFL Wi AL o] 27}
AEHA BE A GORAE 92 & A5 Th. Eok, AT S| A 34 RES 54 pythonXY.dllF}
J2H 7 H 4 557 P28 8] thAl A9 L D27t AU

r[n
—=

o
3
s ¥

sto] ¥ 3.2 €], AP 457} b # ¢ ABIS B A3 2 A1 15 9551 Th o] API(“Al2HE AP bl g ch
& ARt A} sk %‘f%} 252 Py _LIMITED_APIE AYdfof Fuict Tejd AHZ 2 HY MF FH =
Q%E% o #A-YLH 1 Ui7tE, AATY glo] EE3x WA (x>=2) oA &5 BEol d=gu

o o, AAFAA ABIE MEL 7|52 2 s oF gt o]yt 22 APIE /\P SaL A} sk
A4 25l PR} 5= H A gho| A u1 A9 PY_VERSION_HEX ZL(APIS} ABI ¥ Eo]7] IFR)o 2
Py_LIMITED_APIE AAd o Tt (& Eof, 3to] % 3.3 %% 0x03030000). o] & &E%%E%i—’%

shol A W Eol A 5Bk A T, o] A Wl mol A (2 retow Jds) 2 EshA Rk

sho] W 3258, Al TA APIO| A AFR S 5= 9l & o5 K §o] PEP 3840] F4 2 w5014 S5 Ut C API
A Xl A, Al B API Y27} obd API R 4= “A|3HE API 927} opdyth” & EAF U th
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CHAPTER 3

= o 1 E

AT T4 5 ARE B AR A5E ) W4R wolEdUh A8 ASH AR 5E
Py_eval_input, Py_file_input ¥ Py_single_input YUT} o]AEL o]EL w7/ H4 = Hhol s
o & g4 Flofl AW H T}

9 o] B4 F YR rrns o) WS AGch F2504 Bheolor 9 9 b £ e Cooln
229 FILE FEA 7L 22, 389 A 8-S 5 Aok AYU T (Hol5) A=A, FA0% B2
spgol 4 AAZ e ehol Hefe) 8 ALE 4 Qlol A, FILe+ Bl B4 7) shol 1l AEhelo] AFel Qe
Az 22 ol vl 2ol 4 BB o)A Zo] BT wlwk o] )2 Bo] ATE £ Fol s of Fuink

int Py_Main (int arge, wechar_t **argv)
5z °1E% 2 Elo] WQl L2 I, o] 22 o] WS sk ZE2IWES 8l Alw-F Uth arge L argy
A HFECZE2 2R main () 5ol AgEE A7 xgzla ) %) 5} = & Zu] 3 of @141:]- (AF&AFe]
2719150 2 wehar (2 W SR T, 97 55 0] 448 4 5o e e Uk
o] 7} 7l& TAE 9 W82 A H A ‘”"HT‘/H °1E1231E17} o= (F A9 flo) FE5HHE
Wk 20, ol = Qe Az HFFEEE 1, wiv) i 5 %Ol%ilﬂr]’ﬁ‘% %‘%EMW
oW 27 gyt
A H A k& systemExit 7} WAASHH, o] I Py_InspectFlagZb A H o] A 42 & 1S
WA gu m2 A AT SET F AL

int Py_BytesMain (int argc, char **argv)
Py_Main ()3 FAFSIA 2t argv= vl E EXFE 9] v € Yt}
B A 3.8 &7}

int PyRun_AnyFile (FILE *fp, const char *filename)
ob&l PyRun_AnyFileExFlags () & ©<3tH A A o)A~ YtTh closeitS 02 Z flags= NULLE A
AE AElE dAE YT

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
ole} PyRun_AnyFileExFlags () 9 @3t Qe o] QU th o] A2 closeit AAE 022 HAAH
SHE FAF U
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int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
ob#]l PyRun_AnyFileExFlags () & @St A g o]~ Ut o] AL flags A AE NULLZE A A H
el E AT U

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

int PyRun_SimpleString (const char *command)
o}l PyRun_SimpleStringFlags () & ©<3ld QA A o]AJ Ut} PyCompilerFlags* QAAE
NULLE 249 Az AU

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
flags A Aol et _ main_ BEE A commandol] Y= aolW £2A FEE AP, _main_
o] TAsHA Fo™ wEUth AFsHE 02, ol 7F B 15 ey th o2 7k QleH, o €]
AEE 22 Pl 1T flagse] o v & okeh & FEFIA L

A5 A & systemExit 7} A SHH, o] 4= Py InspectFlagZt AAE o] YA L d-1S
HlEelA) 9w 22 A~ 5 gl £o S A L.

int PyRun_SimpleFile (FILE *fp, const char *filename)
ob& PyRun_SimpleFileExFlags () & ©@<3tH A H ol AUt closeitsS 022, flagsS NULL
24738 2 dAF UL

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)

ob# PyRun_SimpleFileExFlags () & ©<3}H Qe FH o] AU YT flagsS NULLE AR H A =2
FAS T,
i= =]

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
PyRun_SimpleStringFlags () & W3t AT, WE g = EAE U4l fpollA] shel s
£n 758 A5UT  fleame e A e] o] Zo]ojok Hnl, %A A28 3T (sys.
getfilesystemencoding ())& Z YA P Yt} doseire] #Fo]H PyRun_SimpleFileExFlags 7} ¥F3F
317] Aol o] LIk,

3 A=A, fpE violve] REE dojof gt (¢ & £°] fopen (filename, "rb")). 1%
A koW, oo M LF & TR7F U 2THE 3L SutEA A23hA £ 5 dFUth

int PyRun_InteractiveOne (FILE *fp, const char *filename)
ol PyRun_InteractiveOneFlags () & ©@<3StH A HH o]~ P Ut} flagsS NULLZE A2 H A E|
2 gAwYTh

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
flags A 7bol web tfaha) FAs ATE AN B BFS A1 AWFUTH sys.psi
T} sys.ps2E AL AFRANA 222 E FUTE  filenameS 3Y A28 A F Y (sys.
getfilesystemencoding ())2 & T F T‘/l =}

olaﬂo]/a:r_z%oiz\l IIHOE o:ﬂﬂ7}o1c> 1E,EE%?-‘_—E.—/“01]317]—01011].40]%44 O]HE
W32 H errcode.h 0132 E gldof g oy TEE WESHY T (errcode.h+ Python.hol A
AZFE oA 7] U)ol DLW S| AZTE o} ol 79I A4 2)

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
ob#]l PyRun_InteractiveLoopFlags () o ©<std Qe FH o] A~ YTt flagsE NULLEZ A A A A
B2 Jd AU
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int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
EOF o] =2d wf7}x th3}4 Fxe Addd sdolA 8= A APy sys.
3 sys.ps2® AHEske] A ANA ZEEE FTh filename Y AW A5 (sys.
getfilesystemencoding ()) 22 Y I G H Yt} EOFA| A 0-& ¥EE3} A0, /}__jﬁ}]fs},_ %_/;% !
EESaey

int (*PyOS_InputHook) (void)

psl

S2Edint func(void) I $4E RS AAY £ IH UL, o o sl A
ZoE ZEEs fF AU H D Ho Ul AL 8 A0 d T & 2R nE
2= FAEUTE o] & ZH7§/]5}—1E AL Tlo] A A FE 9] Modules /_tklnter colA st AA Y

AejzelElel 2EzE g ohe ojuE a9 BReh ol A4 S st
char* (*PyOS_ReadlineFunctionPointer) (FILE * FILE *, const char *)

Z 2 EEY] char *func(FILE *stdin, FILE *stdout, char *prompt) ¢ &+E 7l8|7]| &
5 ARG, Az HY ZE 2 EoA T Y S5 et AARHE 72 FHE AP T 5

A% o) T2 N0LLo o W E A pronprE BT EATHEE Y AU 9 B2
% A BALL WEF Aol n AP o] & Fol, readline RELS o] 5 AFs] &

#2339 A 7se AT dUth

A3}E= pyMem RawMalloc () ©|U PyMem RawRealloc () &2 S H FALE o] AL, o & 7} A 8l
© W NULL o] o] of g T}

WA 34004 HA: A= PyMem Malloc ()oY PyMem Realloc ()2 & dwstE= o Al
PyMem_RawMalloc () ©]Y PyMem RawRealloc () &2 Sd3l oF gk}

struct _node* PyParser_SimpleParseString (const char *swr, int start)
o}ef PyParser SimpleParseStringFlagsFilename ()2 ©<=3}H QB 3 o)A AUt filename
S NULLZE, flagsE 022 A48 el 2 dAFYTH

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

struct _node* PyParser_SimpleParseStringFlags (const char *str, int start, int flags)
o}l#] PyParser SimpleParseStringFlagsFilename ()9 ©@<3tH QEHo]AdUTh o] AL
filename& NULLZ A3 H AE| 2 GAF Y-

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

struct _node* PyParser_SimpleParseStringFlagsFilename (const char *str, const char *filename,
int start, int flags)
flags Q17}ell mhek A% B2 startS NG F] srol A Shol A 44 IEE TR BAFULH AE B8
402 748 4 1t T AA S At BT 4 A UITh T8 248 o] ¥ Bobslo} skt
ALl 72Ut filenameS 3L /\]é‘%‘] olF Y (sys.getfilesystemencoding ())& tJFY

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

struct _node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
old| PypParser SimpleParseFileFlags () & @<std AEHH oAU YT flugss 002 A H
S E FAF U

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

struct _node* PyParser_SimpleParseFileFlags (FILE *fp, const char *filename, int start, int flags)
PyParser_SimpleParseStringFlagsFilename ()2 AR BE, Thol W A F == W R 9
gl 224 oAl fpell Al U T

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. ©}8) PyRun_StringFlags () 2] ©@<3sta Qe F o]~ YUt} o] A2 flags
ENULLE A9 2 dAFUTh
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PyObject* PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompiler-
Flags *flags)
Return value: New reference. flagsZ AR H AL E SN2 E AFR3}Y globals =} locals A2 X A H
DY 2B A sorof A fo] W 22 FEF 2 AUt globals+= 9 A g o] of of 3 D} locals = v 3
Z2EZS FASE BE AN D & AUk W A sarrs £ AEE TR RS o A
sof she A% £ 28 A4 g,

SEE AW ATE shol A AR 2 WAL, ol 9] 7 B A NULL S WG T

PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. ©}2) PyRun_FileExFlags ()2 @3t A o]~ A YTt cdoseitS 0
O 2, flagsE NULLZE AAH A 2 FAF YT

PyObject* PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
int closeit)
Return value: New reference. ©}2) PyRun_FileExFlags ()2 @38 A& # o]~ YU} flugsE NULL
24449 dHz AT UL

PyObject* PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
PyCompilerFlags *flags)
Return value: New reference. V¥l PyRun_FileExFlags ()9 ©<3lH ¢l g o]~ YUt closeitS 0
o7 ARBH AHE FAF YL

PyObject* PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *lo-
cals, int closeit, PyCompilerFlags *flags)
Return value: New reference. PyRun_StringFlags ()@} FAFSHA| 2L Tho] M A FE = W EE
of Q= A A fpol A D& UTh filename e 5+ o] o] oF Bv] 5k Al~¥ AT (sys.
getfilesystemencoding ()) 22 YA YPHYT) closeito] ZFo|WH PyRun_FileExFlags ()7} ¥k

&= 7] Aol s o] &yt

PyObject* Py_CompileString (const char *str, const char *filename, int start)
Return value: New reference. ©}&)| Py_CompileStringFlags () & ©<3td Qg H o]~ d Yt} flagss
NULLZ A3 " el 2 FA g}

PyObject* Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags)
Return value: New reference. ©}&| Py _CompileStringExFlags () & ©<e3sta Q& H o] 2~ Yt} op-
fimizes -1 2 AR E A2 F-X U}

PyObject* Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompiler-
Flags *flags, int optimize)
Return value: New reference. strol] Y+ o] H A~ F &5 FE BXASI 9434-01 o] A T E AAE
Mt A B2 wan® £ AU o] AL AT AH & e =B ARele o ALY 5
o Py _eval_input,Py_file_ input =+ Py_single_input ©] o] oF Tt} filename O 2 A
A otdB2 7= AAE FA4 5 Eﬂ A= W Ed o]l o]} syntaxError o €] WA Ao LERE
S UgUth ZEE TR EAT S LAY A9HAT 4 glow NuLLg Mg o

= optimize’= Ao A o H AT £E2 AFFUTH -1 % -0 GMOZ o2 AN Y A zeld]
o A3 222 AT, BAA £2L0(H A3 QL5 __debug_ 7}, 1 (1A AAR T
debug__ 7} AR B2 (S2ERE AAR U YT

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} -FAFSHA| 2L, filename-2 Y A|2Hl 91 5
Q3 (os.fsdecode ()) 22 I H Hlo]E FAL AUt

WA 3200 F7h
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PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: ~ New reference. oA F= AAY A9 WHe F G AEU =
PyEval_EvalCodeEx ()9 @34 Qg H o]~ Yt} o2 QA= NULLE A A E YTt

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. 1% %‘7]-— 93 =R A, vE AL T= AA=S P73k

o] P2 A W Az, A1y UH AA, Azke] vl G, 71 =9 7123, 7] = A8
LB A TSN AT s Ay Jed
PyFrameObject
=3 AAE 1eshe vl AEH = AR C FRA. o] Yo] BEE AREA WA & Yz
PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. 43 Z A H 71Ut oA HAFS TFAHE 93

PyEval_EvalFrameEx ()2 @39 ¢l o]~ Y Yth

PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. ©] Z1-2 g}o]# QA Z ] E Q] W Ql, 2] x| ¢3& =t} A8 =4 d £}
A= 51'-5 AN AFF Ut Zoo wet vl E =S AL T &S ’é‘ﬁgi}‘% t}. 37} throwflag
7} Wy e A= ]U]‘A AsUTh- ol "ﬂﬂﬂz/‘] WA= 5 ok Alv o] Bl A A9
throw () Uﬂ’ﬂﬂ"ﬂ A& Ut

WA 34004 |7 o] T oA BA ol E 283 WA FUeA FRAGEF =E L HH
o)A M-S =g ch

int PyEval MergeCompilerFlags (PyCompilerFlags *cf)
o) §5t AN Bk =AYl B8 WKL, JF I B2, A5k

1)

A4 g o

tlo

I

int Py_eval_input
A28 BAAS 93 Fol M Te) N2 755 py_Compilestring () 7 B AHE T

intPy_file_input

st ol U ThE A o] A ‘34% BEA A FAE st stol W EHO A2 7|&; Py CompileString ()3
A AU Ao g 7] gto)lH 4 FEE AL o AHLSHE= 7| T A YT

int Py_single_input
G S FE Tol W T A A 7185 Py CompileString ()3 A AHSFUTH T34 Q1E
=28 Fzo -85 715 YT

struct PyCompilerFlags

AL B39l FALE G NS FEAY S DEA GALH D o 3 s
flagsE A= 3, T/ APE = HL PyCompilerFlags *flagsi AZHFH Ut o] 4%, from
_ future_ lmport%ﬂags% —/,\—7‘4%1 4 g5y

PyCompilerFlags *flags 7} NULL Y uwjult}, cf flags®E 0% Z ot HFH B, from
_ future_  import & Qs +AL HHYr}

int cf_flags
HAotdey e
int c£_feature_version
of _feature_version2 F 3}o] W WA YUl PY_MINOR_VERSIONC & % 7|3}5 of oF T}

o] Jrt 7| BA o7 ZAE M, PyCF_ONLY_AST Z &) 17} ¢f flagsoll A A Ao vk A&
Yt

WA 3.80 A WA A: ¢f feature_version BE=E F713 5 )
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int CO_FUTURE_DIVISION
flags®) A ©] 1] E 2 4751 PEP 2380 nhe} Uir7] A4k} /2 “A 4 U7 (true division)” 2 5 A1 5]
T2 3}
= B .
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CHAPTER 4

- =1 L
HEEE
o] M Ae] W Ar L 5ol W ARe] Zx A5E B she o] AH YT,
void Py_ INCREF (PyObject *0)

A ool & 22 A5 2 EPYTh AR5 NULL 2 4 {5 Th NULLe] obd A B4 87 grow,

Py_XINCREF ()& A& Al L.

void Py_XINCREF (PyObject *0)
AA ool 3 AR IASTE =

doa=XT=E =

void Py_DECREF (PyObject *0)
A ool BT F=x 45
W, Py XDECREF () & AF&8H4] A

ool gth 7} E2 8 Yth

AUtk AA=

AU 4

.

Q =% 3

A

Q)
=

NULL & = ds5uth ol M2z 2371 sy th

& o U5 UTH NULL ] obdl#] 2 31%] of o
|

F7b00] 98, A2 B9 TG A F4 (= A NULLO|

A= NULL

A3 S A e doo ol FEVFEHES T4 Ud5UT (S o], _del ()
HAEZE Qe Fela Adadar T SAE uf). o] H 3 = A9 of 9] = AubE A kA
AP I == BE gho|A A Hpof A{5A AT 5= JFUTh o] A2 Py DECREF () 7}
TE2H7] Ao AG Ao T2 5 9= BE AA 7 L BA = Aol Qo] oF e ST
A& Eo, ZrEANAN AAE AA St T+ AAE AA o " F2E A Ao BApsla,
Z2E oy L2 E A U2, A WMo 3l py_DECREF () & SE3oF FU ).

void Py_ XDECREF (PyObject *0)

A ool e F=x AL Ao AU A A= NUL

zo

%8R 9o g3l= py DECREF ()£}

void Py_ CLEAR (PyObject *0)

A7 o0l et B2 858 AN AU AAE L L 5 AU old W2z s Fot

oh 287 o A= NULLE AR E ke AS AlQd e, &F 7 Py DECREF () & ZF YT
227t JA M-S AF oA ARSstaL, Fx S-S E0l7] Aol AAE NULLE A A 817 wiE el
Py DECREF () o 3t File Add AR < #dsto] H85 A g5

7H A 3 Sl EA 2 5 Y= AR Y Fx SeE FaAZ wuitt o] 22 E AFR S 2o F5

g},
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ge @es gods A% A7 54 YA 9% AU

=S

Py_IncRef (PyObject *o),

Py_DecRef (PyObject *0). ©|AEL <3| Py _XINCREF ()&} Py _XDECREF ()9 =2 H T4+ HAY

2=
e 4 flazgs e zEE FoloAw AL
_Py_ForgetReference (),_Py_NewReference () ¥ A W4

& 5o
_Py_RefTotal.

_Py_Dealloc (),

24
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CHAPTER B

ol 2] A2

o] Zell A ““‘6}% TS AHESHE Thol i ol 91 & A e st A 2 4 SlsiuTh shold o 9] Hele] 72
AEE olslish= 01 T2 FU . POSIX errno W49} v % ﬂ%?};} . ¥k 8L upA) u) of ] o of 3t
A BAZ| (2= D) 7F JFUTE R CAPL = A5 Al o5 A4 A Asf A dl2]e] dele
UrEME% 4R o -2 C API e ol 4/\1 Z1% W), QukE o 2 % olE & whake of 11
NULL, B8 RHste - 12 b (o 2] pyarg * () &= 488td 15, Adfshd 0= &g o).

?Liﬂxiﬁi, oflg] FA 7= Al 714 AA ZAHE ?—*é%bl cole] F, o] F L Efo]au] A o]
ZJAEE2 AAHA o NvLLe] E 4 JAFUTH AT 47 232 FAH A AFUTh & S0 <9
3 o] NULL ] NULL©] o}d Edo]AWg 7}d 4= g5y Th.

ST A B2} Ashslel Poh Aok o, AWAE o F) BAJ1E BHIA Bk wE
$57 ol o] AARL UL o2 8 AP A E AP AL H7 8 RE ALA(HE AR BE W22
ST A% F w0 Aelol Yk ol el & Al Eu7 5 A ske wl 3 gA 02 AL A
Pofok e o2 Qo) AT, Tl A 247 AAH S S el S Aol SaFu T AN E
A e84 917 A B A A5HsEA 9O W, sho] A/C AP Bl @ 37k B E o] YK 8 B2 A5 oA 4 7
om0 AT 5 AH Uk

) o A7} ohduTh. MAE of A 2 ] x| kL (WA ol ] At
A 3 (mebA Ashrh o) o) 2 whakeh o

3 o8] BA] 7] & sys.exc_info (
Q1) of| & of] 3 F3h= vk, —.—X]'_—*T‘—Zn

=}
=]
=

5.1 QIaie} x| 7|

void PyErr_Clear ()

AN BA71E Atk o H EA7)7HAHE o] 97 @ B3t YUk

void PyErr PrintEx (int set_sys_last_vars)
EF Ef ol sys.stderr & <l JHB}E o2l £A7]1E Ax Ut ol2]7} systemExit 7} ofd
3, o] 9ol &= = o] 2 o] Q12 A 9k who] W LA At SystemExit 2H o] o)) A H
g T==2 FEFHYL
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o2 EA 77k A Aol o] §E TEFAUA L, 1A ow N E A o2l b BAT
Yok

set_sys_last_vars7}00] of U™, M4 sys.last_type, sys.last_value ¥ sys.last_traceback
LR EIR EEE N TR PPEEES LT K

void PyErr_ Print ()
PyErr_PrintEx (1) 9] o,

void PyErr_ WriteUnraisable (PyObject *obj)
B A o] 2 2} obj AAFE AFR 3] sys.unraisablehook () & &3 th
o] ElEl dre A7t AAEH QAT B =2 H 7} *‘Xﬂ e E LAAZ 5 glS 0 sys.
stderro] Z 1 uﬂA]zlE AfgUch o5 E0f, _del () WA= 7}

ol e T ull S AAH ] JofoF T

5.2 0f|2| &M A7 7]

ol gFEL2 AR 2HEY oy ZAIVE AAS= U =50 Utk HYE A, olH T+ T F
3} A} return B A AFRS NULL Q1 EE _i_}@p,] t}.

rlr

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 'utf-8".

void PyErr_SetObject (PyObject *type, PyObject *value)
o] = PyErr_SetString () I T AFSHAIRE, of| &S] “3k” ol s A< ol AAE A A

ek

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. ©) &4+= o8] EA 7| & 4 A 31 NULLS ‘ﬂ-il-ﬂ\/] t}. exceptionS 3}o]
R oo Fejaofof Ut formarTt $5 w7 W= oy WA AE £He= o =20 U
PyUnicode_FromFormat ()| A2 2L o n] e} gt &%H c}. format— ASCII 179 4H EX4E 4
Jo

PyObject* PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. PyErr _Format ()3} ZA 9 74 7|59 AR} Al va_list AAE
U,

B A 3.50] &7}

void PyErr_SetNone (PyObject *type)
o] AL pyErr_SetObject (type, Py _None) o & TAY

ok

2~
T

L

o

int PyErr_BadArgument ()
o] AL PyErr_SetString (PyExc_TypeError, message) o &Y A Y YT}, o 7] A message=

=%
228 Atz g Aol T2 S byl o3 E i gk

PyObject* PyErr_NoMemory ()
Return value: Always NULL. ©] 212 PyErr_SetNone (PyExc_MemoryError) 2] ¢ %3 ¢
NULLS WA AR &3 Sd-= w27 £ uf return PyErr_NoMemory () ; 2t

91Ut

=5

2~
T

iy £
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PyObject* PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. C 2}o]| B.2| 2] &7} of| 5] E 988t C Ml errno & AR WS o of| 9] &2
AA 7= 1Y Frdunh A HA FEo] A errno ghol i F AR FEo] (strerror () oA E2)
o F ol 2] A A Q 7Z AR E W th3, PyErr_SetObject (type, object) E2=dUth 74
20| A, errno o] A|2¥ S &0 25 P2 VEF = EINTRO| W, PyErr CheckSignals () S
T Esta o) Ao] o] FAZIE AR, AFH IHE FUTh o] 4+ FANULLES HHES] A, Al &
d S Zof 3l 3 e Al A"l SE0] o3 E vt uf return PyErr_SetFromErrno (type) ;
olgtil & ¢ IF YT

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
Return value: Always NULL. PyErr_SetFromErrno ()2} -5 AFSER 2, filenameObject 7} NULL ©] o} W,
type®] 23 Akl Al AR i) M2 A tts 71 52 o] A5 Uh 0SError o9 39, <9
A2E 20| filename A ERRHEE Ao ote vl AHEHUTH

PyObject* PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameObject,
PyObject *filenameObject2 )
Return value: Always NULL. PyErr _SetFromErrnoWithFilenameObject ()2} FAFSHA vt 5 7119
4 Aste T/t AN of o5 BAAAIZ] 7] S8 F A AT AR E AU
W7 3.40] 71

PyObject* PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject ()2} F-AFSLA| T 54 ™
o] C EAG & Al FF Uth filename 2 5+ A A€ Q13 (0s. fsdecode ())& TP H U h

PyObject* PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. WindowsErrorS WA Z]E A AUttt 09 iemr®E SE3HH,
GetLastError () oA widd o8] T =7} thAl A Yt} Win32 84 FormatMessage ()
£ 3 E3}9 ierrol U GetLastError () 7} A&l e T 9= AW E A2 U, 3 HA| &5
o] jerr FFo)l 1 F WA & o] (FormatMessage () oA ¥-2) T ol 2] WA X< E= AAE YA S
t}2, PyErr_SetObject (PyExc_WindowsError, object) & &3ttt o] 4= 34 NULL
< HHEEhY T
7 AR

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr_SetFromWindowsErr () A, HAAA 2 o] 2] 3-& | F3l+=
2717 W4t Ao

M 9

ol

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. PyErr_SetFromiWindowsErrWithFilenameObject () & FAFSFA]
gd o] C EXEE AlZH YLt filenameS 59 A28l 217 Y (0s.fsdecode ())&

Yo
HeA: AES

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyOb-
Ject *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () &} A, ¥
A o 2] F2 A sk F7F i W7t s Utk
7H873 A=

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

name?2)
Return value: Always NULL. PyErr_SetExcFromWindowsErriWithFilenameObject ()2} FAFSHA]

7 5w QW AR S wokE gyt

5.2. Of|Q| LMA|F|7] 27
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7H8: A=
WA 3400 F7}

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

name)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilename () 2F AR, A A Z o

9l g5 AAst= F7HiN HaTF A5t
1A =S

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ITmportError S B A] 7]= T 2] S U th msge= ol &) o] HA] A AL
Z AAF YL & tNuLLe] 8 4 A&, named} path= 2472 ImportError 2] name ¥ path o] E 8| H
EZ AFgrh
B A 3.30]] &7}

PyObject* PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name, Py-
Object *path)
Return value: Always NULL. PyErr_SetImportError () & Wl ¥]3FA 1 o] dh4= A Al Z

ImportError? ABE FHP2A2E AL = A5 YT}
WA 3.69 F7}.

void PyErr_ SyntaxLocationObject (P)Object *filename, int lineno, int col_offset)
A o 2] o] thh gl 1} (file), = (line) X 2 Z Al (offset) A EE DAYt A o2 7} SyntaxError
Zpohl®, 27} ol S 2 REE A A 8o, ol2) 2] 5t5] A 2wlo] o 27} syncaxmrror 2t A 231
S,

B A 3.40] F7}.

void PyErr_ SyntaxLocationEx (const char *filename, int lineno, int col_offset)
PyErr SyntaxLocationObject () 9+ ¥ 223} A 9k filename < 34 A28 ¢ 3 d (os.
fsdecode ()X Y ZYE = vlolE E21<4 o)

WA 3200 =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_SetString (PyExc_SystemError, message) & &Y 23 JYt} o 7] A message
£ % AAE1E Sof ol HIC APL B) o] HRE A2 S2EDLE e R R
PR

5.3 A1 dislis]7|

o §48 AH§3ho] C B0 A J 1S B34 A L. 5ol A warnings LEA YR FAR B5E 1)
SR, dudos ysstderroﬂ R R Mzmq,zam, ANEAT BDE 2 ABHEE

AQYES = o, o] F-5 o9 7Yk FaL FA o] EA = A3 o] @’“ﬂdﬂﬂe LA 7= A=
53T o 9] 7} gsw 030 W ghe 0] 31, 9] 7h WA SR 1 QU Tk (A WA A b A =
A= & Wr"ﬂﬂ«l olf+E @M%# FEUTH o) A2 A=A durt) o &7 g, EEX]' A

ol el A& s o Ut (& 501, 273 F=2E Py _DECREF () L o 3 gh= REbgy o).

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)

A3 A A S BT UTh category QA= A1 W (oS FR A A Q) U NULL Y t}; message
Ol Z}= UTF-8 & A7 Y% 214 AU th stack_level & ~HH —L"—ﬂ%] T2 A2t Fedunh g 2=

=
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ZY JoA FA) A Fo T Zo A Far AT stack_level©] 10 PyErr WarnkEx ()E
E2oE B4, 25 199 B, 55

743 WS+ PyExc_Warning 8] A/ B FefAofof FUth PyExc_ Warnlng\_ PyExc_Exception
g Ar ZgaYUrh; 718 AT HFE PyExc_RuntimeWarningQUyth & to]lNH A1 HEE=
ol gol 2 AT T o AAD A Mz ATH T

730 ool T8 AA 8 U 82, warnings BE AWAL B 2 A AN WAL FE A L.
A3 Ao E 93 C API= ¢l5 YTt

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

B A 3.40] =7}

int PyErr_ WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno, const
char *module, PyObject *registry)
message2} module ©) UTF-8 QA1 2 H F X< o] 1, filename-2 3} L A28l Q1 W (0s. fsdecode ())&
HIYdttE=E IS A3 PyErr_WarnExplicitObject () 9F AU Th
int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
PyErr_WarnEx ()& A8 @AWY, PyUnicode_FromFormat ()2 AM&3le] A WA A& 29
Ut} formar& ASCIL Q1 T ¥ —.—Z}Oﬂ oyt

B A 3.20] &7}

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
PyErr WarnFormat ()3} - AFSE =X 2l category+= ResourceWarning ©] 1l source=S warnings.
WarningMessage () 2 A &g ch

B A 3.60] &7}

5.4 0Ofl21 EAIZ7] =31517|

PyObject* PyErr_Occurred ()

Return value: Borrowed reference. ©) 2] EA 717} AA=E J =2 "2k dA=gow o
nype(PyErr_Set* () &Y PyErr Restore() Oﬂ o st “}Z] —} 29 A WA Axp = vk ch A2
A= 2] Fgkow, NULLS B g T of 2] 2 o] U3 ghofl T 3t AR E A §-31A] 9obA, Py DECREF ()

EEER T
5 E7H GILE B 430k Tt

Z31: viE ZFS EA o9 9} v E A upA A L WAl PyErr ExceptionMatches () S AF&SHY A
2, ol E 7_195-3]'/%/‘] . (B2 Y A A7t FE 2 A A" 20l AL, o sk ol 29
Au e s 4 9014l e A A%t

int PyErr_ExceptionMatches (PyObject *exc)
PyErr_GivenExceptionMatches (PyErr_Occurred(), exc)d SSgUth o7t A=z A
BE QS wivt &3l oF huth; ol o] 7 A 5HA] gk o v R E] A2 g o] g ot

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
given ¢ 2] 7} exc 2] | 9] 3} A XA S 9k T exc 7t FE & A A o] W, given o] A B Fe| 29
Adadad o= FS AU exc7t FE2old, 720 A= R o9 F(@ AL HE FZ25 A
Hoz)e dxE 98l A

5.4. oz EA|7] =5[5}H7] 29
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void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback

)
Z27k ALE A ) WS E ol @ EAZIE AU o B4/ 45 A
% NULLE A3 FUTh AR 9o W, AN AW 27 AA ) hek BxE o] g o] AfF
ghat Edlolam AL § AR 134 L whw nvILd 5 gy

X,

i o] e Lt

S T = ol AT ALS

fE

oz do g xFs| ok st LY olF A7 E LA A= A4St

Ytk A& So:

i

Kl
e
r_‘.{g
:Orl_l,
o

A}

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

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

PyErr_Restore (type, value, traceback);

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

Al AAZ 2] FAZIE AR FYTh olg] FA 717} olw] A= o] o, WA A F Ut AA 7t
NULL ] |, o 2] EA]7]7F A A Yt} NULL type &} &7 NULL ©] o} value U} traceback & A &3} 4]
VAN 9. o8] Be Zaj ol oF Tt B2 ol 2] ot R AP BhAA 2. (ol2F F AL
At Yol B3 A7 EAEYUTH) o] 352 2 AA o O AR E A AT ULH: & Aol &+
AA A st F2E AfFSl ok T& Fol= v oy FRE AFIA GFUTh (o] AL o3 T
4 T, o] B4 AFeHA) vHAIA 2. AT s ok

i o] e AR o2 of|2] A7 E A A o' A st Bs] of st Z = Ak AR EH U T
A o2 FAIZ7IE A pyEre_Fetch ()& AHESHAAL L.

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

5% Bl A, okee] pyErr_Fetch () b HESHE e “ul A H e & AFUTE F, rexct
Zejs AR o) AW rval & e Fe e Aab AT ol o] Pt of AP FehAE AnHs
ot ol AHEF 5 Utk gol o] A7 of YO, ok A ojibA gFiith AAE

Aok 45 P4 A AP Uk

o

L o) g o) gholl __traceback_ olEZ|HEE FAIA R AASHA FUth Edo]am g
@A A4 oF shd, tha 3t 22 57 &y slo] . dyth

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

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

sys.exc_info() & &2l 4 AT 2L, dl9] AHE AWUTL o AL A= HAF o9 7} ol
ofn] ZHH 98 e Atk A AAlo] A F2E BBFUTE o] F ol Aol = NUILY 5
A5tk o9 AR AE SA3A T

Fa: o g Aty o

ow Shelt FEol A A A A UTh 2388, BE} o
9 JENE YA A B9 R

4] 5
G AT 5 ABUth o9 HHE BARAL A e

2

<]
o 5f

PyErr SetExcInfo ()E AF&3SHA Al
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WA 330 27}

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
sys.exc_info () & ¢l A 22, o9 FHE AAGFUTH o] A2 M2 LA of| 9] 7} o 2,
ojml 22 o9& 7t Yth o] e AR FxE FHUTH °Eﬂﬂ FEE A, Al 9

REo| NULLE AE3HA Al 2. Al 1 x}o]] T 3F kA 9l 322 PyErr Restore () S FRIAIAL

Fa: o e AW oR A8 HEstHe ZEA AEHA Gyt 238, ZE
7bole FEHE YA R AR Edsof & ul AT dsUth d JEHE ol

W7 3.30] 7%

5.5 A2 AMelst7|

int PyErr_CheckSignals ()
o £ stel sl ATd APIS 4E AGUUTE AT 22 A AR AEH YA S5, 1Y
oOd, g Al ﬂﬂﬂ SE¥UT signal EE0] A 9H W, ojH o ® 2dH A1 4ﬂ7]§
TET 5 dFYLE BE F o, SIGINT«] 7]H B3+ KeyboardInterrupt 9 & HAA] 7| =
AQ ‘/]‘3} 04]9]7P““§?5}“4 ofg] ZAIZ|I7F A 1 & -1 WHEgt T 287 La—% FrE0
S WEEhU T o8] FA] 7] o] Aol A A AFA AU AHAA] & 4= AdHUTh

void PyErr_SetInterrupt ()
SIGINT Al1d = &9 3& Al g8 o)A ?.,}14\3} t}-& ol PyErr CheckSignals ()7} $&% W
SIGINTO| th gt Zho]® Al2d A2l 7| 7t S&F Uth

SIGINT 7} Stol oA A 85 x| 942 (signal.SIG_DFLO]U signal.SIG_IGNL 2 AAE o]A]),

o] Fot obf FUE 2AFA FEUTh

int PySignal_SetWakeude (int fd)
o] EIE Ao A0 24D Wit A1 WEA B Hlo ER A28 B &S
ARG fai ¥ B2 A olojop FUTh ol 1) e A &AE BT T
#-12 7le e HEASF YUY oA 27 "]‘EH?J‘/]‘_)r- o] AL Btol M signal.
set. _wakeup_£d ( Q}E%ﬂﬂ‘&, o8] AAkE gl Ut fde= F23% 9td 7]&xbojoF ). 3
Ul Aol A 5 B ol e
‘sz 35014 WA Aol A, e oA A A= A Y

L

Y.

5.6 0|2 EcHA

PyObject* PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference. ©] +4 ﬂ H 4= A o ZHA2E vrE 1 vkd3tU T} name A X= Al
9] 9] o] &, module.classname A2 C EXYF o] o] oF St} base2} dict A A= & ‘ﬂ—ﬁﬁ_i NULL
AUt o] A 5 Exception(ColA PyExc_Exceptionl @ WA AT = S UTHAA A
Zelos A7} ol QU

AR %EHCQ] _ _module__ oEZHEX name
2 o]E L upx et HE (mpx] ek A H)OEH?@%‘
BT 5 At el 2a s 2e s R

944 g Agshe o AT 4 dEUh

17he) 3 A RE (A v A7) o7 AR T, 2o
L} base 9174 DA vl o] & Fef 2 & A AT o
295 AUt dia AR o2 A2} A=

5.5. Alad XMz2|s}7] 31
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PyObject* PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-
Ject *dict)
Return value: New reference. MZ 2 o2 Ze 20 S2EHES ¢A HoATd ¢ s IS A Y3d
PyErr_NewException ()3 24Ut} doco] NULL O] oUW, o Q] Ed| 2o Yt SAEF 02 AL

Hyth
B A 3.20] F7}.

5.7 O|2| ZHX|

PyObject* PyException_GetTraceback (PyObject *ex)
Return value: New reference. 30| oA __traceback_ & Z3| I ¢ A= N2 X2 o9}
A Edo]~ug HAFUTE BAD Edo]~u o] PO H, NUL

b
tlo
%
rit
i)
v
Iu)

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
ool B Ealo]~m S hr AAFTH AL W py_None & AL A 2.

PyObject* PyException_GetContext (PyObject *ex)

Return value: New reference. o] oAl __ context_ E 3] A2 5 Jd= X IFx2 oot oA
#AH AEAE (T2 98] A2’ A, o)A AYste EF e/l 2R YUSFUTH E &t 424

Ad2E7F glow NuLL-S W ok

void PyException_SetContext (PyObject *ex, PyObject *ctx)
oelet A AH2EE a2 A FUTH A9 NULL S ARE S AL L. e 7} o] &] A 2' 2017
sholsh o A QEUTh o 4L avel T & F2E £ th

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. 5}o| oA __cause_ & 53] A2 S
Hol(of 2 IA~EH A1} None, raise ... from o2 A48 Yth& vy

void PyException_SetCause (PyObject *ex, PyObject *cause)
ool A H AL causeE 2T Ut A2 ¥ NULLS ARSI Al L. cause7} o] 9] Q1B A1}
None 1A gt & AAME ey th o] 22 causedl] tf 3t 25 S U th
P

__suppress_context__+ o] Fof 3 FAH O R TrueZ AP YT

5.8 FL|ZE ol ZHAl

OE g CollAd FUZE A9 S B s4s e vl AHgH

PyObject* PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)
Return value: New reference. encoding, object, length, start, end X reason o] E 8| H EE A}-& 3}
UnicodeDecodeError AAE 95 Yt} encodingT} reasonS UTF-8 2 Q1 ZHJH E 2 Y Yt}

PyObject* PyUnicodeEncodeError_Create (const char *encoding, const Py _UNICODE *object,
Py_ssize_t length, Py_ssize_t start, Py_ssize_t end, const
char *reason)
Return value: New reference. encoding, object, length, start, end X reason o] E 8] HEE A& 35}

UnicodeEncodeError A A& w5 Yt} encoding ¥} reasonS UTF-8 2 A7 QP H x4 Yt
WA 335 E 9 A: 311

Py_UNICODEx 3}o]# 335 # X% g5 Ut} PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...)=Z2 ulo|1g olA A L.
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PyObject* PyUnicodeTranslateError_ Create (const Py UNICODE *object, Py _ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)
Return value:  New reference. object, length, start, end L reason o] E B H E & A}§ 3
UnicodeTranslateError AAE W5 U T} reasonS UTF-8 2 Q17 HH Ex}< Yt

WA 335 #HA:3.11

Py_UNICODEx o] 338 # X% g5 Yt} PyObject_CallFunction (PyExc_UnicodeTranslateError,
"Onns", ...)E vlo]1#o]H HA Al L.

PyObject* PyUnicodeDecodeError_ GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. =] 2 o] 2] A A 9] encoding o] E 8] HEE vl3kgh o}

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_ GetObject (PyObject *exc)
Return value: New reference. 501 R | Q] A 9] object o] E ] HEE wI3SH T},

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)
o] A9 AA Y start o) E B HEE 7LA A #srarrol] ¥) X FU T}, start= NULL 0] obu] o] of FHuth.
BFshE 02, Asfshe -18 wg ok

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize_t start)
Z01 2l o) AR 9] start BT HES starr 2 AAFUTE 425 02, Asfshd -1

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)
FolR o8] AA 9 end A E B HE S 7}A 244 Fend ol v A Z Ut end= NULL ©] ofu] o] of U Th
43 5e 02, A stE 12 Bk

o

=]
gl

gt o

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)
Fo1 2l 9] AR end A =S HES end = B FLITh HF5HH 02, Aoh5He 12 WFFL T,

PyObject* PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetReason (PyObject *exc)
Return value: New reference. =01 2 o1 2] AR 9] reason 9] E ] HEE HF3H3y T

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

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

int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)
Fol X 9] AA ] reason A/ E 2] FEE reason &2 A3 FUTH JF5HH 02, AsfstH -1 whehgt
U,
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5.9 i+ Mo

o F Yo 949 5§ w4 C pEol A AR AT 558 S Yok PR AT, A
SEZFMEA ol TEE 5B B A5 AR AU (o] M RE L A 2ol & AF LT 24
h. o= 2z EZo] A7 A E Agst7] wEell tp_call TR = BL28HA] k54
int Py_EnterRecursiveCall (const char *where)

AR C 4% BZo] o 4aH )3 s A4S BAGY T

USE_STACKCHECK7} 5 §lo W, o] 3k Py0S_CheckStack ()= AH&310] OS 28jo] S HEZ
Q=2 Zolstrt}. o] 44, MemoryErrorE A A sl 00] o} ZhS wiEshy}.

I8 o gt A Asd 2@ =A AP} o] F, RecursionError 7t A% H I 0]
oty Zho] vkt Ut 1¥ x| ko, 0o] vk L th

where= A7 ZAo] A2 23t RecursionError WA Ao o]o]EA " in instance check"2}
22 UTF-8 Q1= F A4 o] of of g th

W8 3,900 4 W7 o] B4k ol Al AT APIOI A E A8 4 T,
void Py_LeaveRecursiveCall (void)
Py_EnterRecursiveCall () 2 233Ut} Py _EnterRecursiveCall () 9 Zt A& A &0}
o} & WA 525 ofof g},
W 3.900 4 MA: o] = o)Al AlgHE API M = AMHS-E 4~ 5 Ut
A" o] & ol ﬂ%:ﬂ tp_ repra =2 A Fdste Y SE AA At 2ot 28 HE st
ol 2, cp_repr 8& BAT] A A3 E 2A3NoF T o ool 5L AA B
AP A} 0] 52 reprlib.recursive_repr () o A CHSEY
int Py_ReprEnter (PyObject *object)
=22 A 87] 9l tp_repr 78 A% A ZEB U
AA 7y olu] Ae)H oW, e F AeE vttt o] B¢ tp_repr 78 25 VEHY
TAE AAE e of Ut ol E 50, dict AAE {...} & WS list AA= [...]
NLal g o).
ANA At =@std s 20 A4S NSyt o] AR tp_repr FHL GUFH O 2 NULLS
§18ksl o g o,
agA o, Fre 05 RSt tp repr S AGH L E ASE # AU
void Py_ReprLeave (PyObje 't *object)
Py _ReprEnter ()& ZF3HtTh 02 W35t= Py _ReprEnter () 20ttt s HA 5 &3 of gt}

5.10 £ Z o2

BEE ®F o4 o9& pyExc_ F ol gtold o 2] o] Fo] 2 o] 58 A M2 Al g Ut Pyobject *
FAUH EF Fd2 ARG th A4S f8l, th22 EE "y th

colE oM O|E LE

PyExc_BaseException BaseException !

PyExc_Exception Exception !

PyExc_ArithmeticError ArithmeticError I

PyExc_AssertionError AssertionError

PyExc_AttributeError AttributeError

Ct= H O|X[ol] Al=
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1-0[& HO|X|of| M A

AL il
CcolE olo|M O|E LE
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError

PyExc_ChildProcessError

ChildProcessError

PyExc_ConnectionAbortedEr

réonnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedEr

rEonnectionRefusedError

PyExc_ConnectionResetErro

rConnectionResetError

PyExc_EOFError

EOFError

PyExc_FileExistsError

FileExistsError

PyExc_FileNotFoundError

FileNotFoundError

PyExc_FloatingPointError

FloatingPointError

PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError

PyExc_IsADirectoryError

IsADirectoryError

PyExc_KeyError

KeyError

PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError
PyExc_MemoryError MemoryError

PyExc_ModuleNotFoundError]

ModuleNotFoundError

PyExc_NameError

NameError

PyExc_NotADirectoryError

NotADirectoryError

PyExc_NotImplementedError]

NotImplementedError

PyExc_OSError

OSError

PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError | ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
PyExc_RuntimeError RuntimeError
PyExc_StopAsynclIteration | StopAsynclteration
PyExc_StopIteration StopIteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError

PyExc_UnboundLocalError

UnboundLocalError

PyExc_UnicodeDecodeError

UnicodeDecodeError

PyExc_UnicodeEncodeError

UnicodeEncodeError

PyExc_UnicodeError

UnicodeError

PyExc_UnicodeTranslateErr]

obnicodeTranslateError

PyExc_ValueError

ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

Lol 02 22 9o v wolx Zefaduth

5.10. & o2
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B A 3.3 9 = 7} PyExc_BlockingIOError,
PyExc_ChildProcessError, PyExc_ConnectionError,

&yt

WA 3.5 &7} PyExc_StopAsyncIteration I} PyExc_RecursionError

WA 3.69] &7} PyExc_ModuleNotFoundError.

22 PyExc_OSErroro] tgt &84 HAY YUt

ColE

b
[m

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError

9

WA 33004 A o]2] e WA FEL o9 FolF

T E;:

SI=8

PyExc_BrokenPipeError,
PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError, PyExc_FileExistsError,
PyExc_FileNotFoundError, PyExc_InterruptedError
PyExc_NotADirectoryError, PyExc_PermissionError,

PyExc_TimeoutError+ PEP 3151 Wzt =45 9

PyExc_IsADirectoryError,
PyExc_ProcessLookupError

o Ao W= AlEE U

Co|E oto| M o| & cE
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

¥ A 3.20]] 7} PyExc_ResourceWarning.

APty d A2l 7] i3z Ms_wINDOWs 7F B o = YlE A HIAESHY] o] & AHg st ZEE HE6H

LE:
2 AE ol Mgk
PolZlethe 22 A WF wlola Fe Ayt
36
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CHAPTER O

FE2|E|
o) B9 BHELC L FAFE U A4 A4, CoA 3ol BE A8, B4 AR 72 B4 W OGP
23 sl A ghe TA e Aol ol 2/17kA thFd S Y E A4S ST

6.1 2 Al FE2IE|

PyObject* PyOS_FSPath (PyObject *path)
Return value: New reference. pathol ] 3t 5} A A8 58-S wi3ahch. AA] 7} stro|thbytes AR o]
W, 2z 357 F718Y ok AA 7Fos.PathLike QA EH o] A8 FH3H, _ fspath_ () 7Fstry
bytes 7 Xﬂ A w kg Ut 18R koW, TypeError 7} Ay kil NULL o] W3 U th

B A 3.60] F7}.

int Py_FdIsInteractive (FILE *fp, const char *filename)
o & ol flename?) T VO 3} pE AL w AFAY F0] okdUHE WA
isatty (fileno (fp)) 7} Z¢l atd e AL JUrth ASQ Z# 1 Py InteractiveFlag7Z}t Zo]

o] B filename E -V E| 7} NULLO| AL} o G o] EALYD '<stdin> oIt} 1222 F Slvhel 2wl

e 2 wsksh ] o}

void PyOS_BeforeFork ()
ZEALZ2 Aol U FUS B B one) U WA L2ALE RAISE RAG B2
T=07] Aol &3 oF Futh fork () 7} 75’43 /\1/\5‘ of| A RF ARG 7HE U o

A: C fork() T&L (“yol” olg e Q) “v]ol” A =oj A ut o] 2 o] of 3]t}
PyOS_BeforeFork () & u}zF7}FA 4 Y o}

d

B A 3.7 7}

void PyOS_AfterFork_Parent ()
ZEAs A ¥ AY YR AHE AAtE B A2 BAATREA) BAGe], fork (
U3 Z2AE BEAS = A4S S23 T R R 22 Qa0 A &3 oF @Y th fork () 7}
398 A 2ol A 8 AL§ 7Hs g o
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d3: C fork() &2 (“ﬂﬂo 1” ol Z 2] E9]) “wel” Zof A wl o] & 0] A of 3]}
PyOS_AfterFork_Parent () & u}Z-7FA U o}

B A 3.7 7}
void PyOS_AfterFork_Child ( )

?}4\—3 o e ii/\ﬂéﬂ.ﬂr 17 B ZHE S A $28 /5o god ApA = e 1]/\01]/\1
Z3 ok UL} fork () 7F A E A A" A wk AL 7F5 g o)

43 C fork() TE-L (“vQl” AAH Z e Eg]) “H| 2d” A = A RE o] Fo] A of gt
PyOS_AfterFork_Child () & "}zF7}A] 4 Y ot

A 3.70] =7}
o ®B7]:

os.register_at_fork () & AR S PyoS_BeforeFork (), PyOS_AfterFork Parent () ¥
PyOS_AfterFork_Child() oﬂ AN EE2D AEA A FtolH FrE 55 T AU

void PyOS_AfterFork ()
ZEA 22 F AR YRGS PASHE G4 ol A AB ZelE 7} A% AL A THE A 22
2o ZEE oo Ut A Al st o] A ZEA| 2O ZEER Y, o] 4 E 2T a7 S UTH

WA 3.782E X o] &4=Pyos AfterFork_Child ()2 HASE A5 U T
int PyOS_CheckStack ()

AJefz g gHo " Fho] BFHstd 2 &3 F Ytk oA AFAF & FdojA,
USE_STACKCHECK®?] A2lF o] Q& ujut A2 4 A5 Ut (A A nlo]2E4 = E Visual C++ 3
Y Y E AL e A5 Lo X)), USE_STACKCHECK-Z A5 0 2 Ao U o 2] & 24l 9] 3 & of A

A8 WA AL gk

PyOS_ sighandler thOS getsig (inti)
Alag o gt @A Al2d A7l & &gyt o] A2 sigaction() ©|Y signal () & #AH+=
ofe g gk 2 F4ELS A TE6A npA A 2! Py0oS_sighandler t=void (*) (i
typedef & A 9 Ut}

PyOS_ sighandler t PyOS_ setsig(inti PyOS_sighandler_t &)
Alzd i /\11Lq A 715 hE AR UTEH o] A Al2d A 2] 7] & wkketu T o] A2 sigaction () ©]
Usignal () S 2= f2 dlfdUeh 23452 A SE5HA] np A 2! PyOS_sighandler_t
= void (*) (int) 9] typedef B Yt}

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

surrogateescape O 2] 2] 2] 7] & AF&35lo] 2A| Y Q1T oA nfo]EES ﬂ YPUTH HEZE T+ Y=
H}O]_e‘_U+DC80 .U+DCFF ¥ 9] 9] £ AL2 t I 9 LT} vfo] E Al F %/HEH}O]E%’_—Z}E 2SR
g Qlod, o] 52 t] 25t thAl surrogateescape ol 2 A 2] 71 & AH§-SFo] HEo] E D E o] 2 A o] Z
?‘L‘J ‘:}-
FY, 7M1 =2 AT AN I Ee LA =2

e« UTF-8, W OS, ¢t= 2 o] &= I VxWorks o A;

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

« UTF-8, 3}o] % UTF-8 R =7} &4 3} 98 uf;

e ASCII,LC_CTYPE ZALo]"Cc"o]1,nl_langinfo (CODESET) ¢]ASCII AW (E=HA)S

U837, mbstowes () & westombs () 47 1S0-8859-1 1A S A2,
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« WA =AY 92

Mz SdFH ool= B} (wide character) Aol )3l £ g & vt&dsyrc) w2 & A 5e]d
PyMem_RawFree () 5 AH&SH Al L. size 7FNULL o] ob U ®, d FAE A| 8] 3t &fo] & A & *size

o 712},

gz ot v 2 e g o 8 Al NULLE 9F3Hg U T size7F NULL o] of U ¥, W2 ] o & A] *size
7} (size_t)-1% ’é’gﬂi,l‘/]i%‘ ol#] Al (size_t)-28 AAFUthH

CetolBeiglo] M7t glod, i o 27} ¢ shA] ehotok gt

EAE e ulolED R thA] Q1 F Y3t W Py _Encodelocale () B4E AHEIAAL

© B7]:

PyUnicode_DecodeFSDefaultAndSize () 2} PyUnicode_DecodeLocaleAndSize () S5
HZA 3.5 F7%

WA 3,70 A W7 o] 4= o] A UTF-8 =0 A UTF-8 21 7 §S AF&- 3T}

WA 3804 M A: o] T4 o)A AEA Py_LegacyWindowsFSEncodingFlag7F0°]H UTF-8

39 AHS T

char* Py_EncodeLocale (const wchar_t *fext, size_t *error_pos)
surrogateescape °f| 2] 2] 2] 7] & AF&3}o] 2}o] = E x}(wide character) FAIE S Z2AL QAT PO g AFH
3t t}: U+DC80..U+DCFF ¥ 9] 2] A 2 A o] E & X}+= n}o] E 0x80..0xFFE H 35 1t}

AT, g R SHEIANA G 2L SHEA R
e« UTF-8, W OS, ¢tE 2 o] & 2 VxWorks o A;
e UTF-8, Py_LegacyWindowsFSEncodingFlag®e] 0¥ o] Y=o A;
« UTF-8, 3}o] A UTF-8 2 =7} 84 315 -2 f;

e ASCII,LC_CTYPE ZA Yol "C"o]1,nl_langinfo (CODESET) ©] ASCII Q1T (&
L83} 77, mbstowes () £ westombs () 447 15S0-8859-1 1T J & A2,

« A EAYG A3Y
o] St ulo| W UTF-8 R Eof| A UTF-8 91 9 S AF&-gHu o}

o

23

rr
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} ™, *error_pos+= A& Al (size_t)-12 AAFH, 7Y N
2 2 EAFY e~ g /\47(4914]—/],.

Hlo|EA L 9lo|t Bx} Bx1d 2 thA| )T Y ele] W Py DecodeLocale () T8 AFE34A L.
o B7]:

PyUnicode_EncodeFSDefault ()& PyUnicode_EncodeLocale () &4,

WA 3.50] 7}

WA 3704 W A: o] F o] A UTF-8 X E o A UTE-8 91792 A3 th

A 389 A W A: The function now wuses the UTF-8 encoding on Windows if
Py_LegacyWindowsFSEn codingFlagis zero.

6.1. 24 M« REE| 39
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6.2 AIAE Bt

sys BEL 7|5 & CHZENA M 4= QA 3= FEEH T
Z3H AR Az 2 E9 sys BEY Ao FE3 Ttk

PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. sys 2E | A A A| name-& W31 A, SR 31A] o o 9
A A NULL S WHehehy o

int PySys_SetObject (const char *name, PyObject *v)
vZ7} NULL®] o} 3t sys 259 nameS vE A3 3 th NULL ©] H name2 sys 250l A AHA] Ut}
BE3W 0, ol 2] Al -12 WU Th

Uth 25 YR 2d = A T2 Ao

it

ZEL]

void PySys ResetWarnOptions ()
sys.warnoptionsg ¥l B|AEE A FYT} o] 4= Py Initialize() oA TE2T

4t

void PySys_AddWarnOption (const wchar_t *s)
sE sys.warnoptionsol] 71Ut A1 AE g AE JE&S FH APy Initialize() o)A
o G5 T30k gtk
void PySys_AddWarnOptionUnicode (PyObject *unicode)
unicode S sys .warnoptionsol 373
i o] @5 A CPython +d & FojA AT & ¢l
Py _Initialize()o|A warningsE& BA|A O Z AXE 3}7] Ao
A V=TT 5 S WF dedo] TE79 X7]§}Q 7| Al &2 7l =gyt

void PySys_SetPath (const wchar_t *path)
sys.path® FAEY 24 A2 FRAGY 2L, AL LAAE )2 FRE 42 2o}
ah patho) A 22 A2 9 2E AA 2 AT ok

void PySys_WriteStdout (const char *format, ...)
format2. 2 71 H = E8 EXYE S sys. stdout 9 7| St} 2 o] HA I Bl = o 2] = A 5]
A UTHtE F2 AN Q).
format& EHH 28 FALY F 2 7]F 10008}0] E o] & A ghal of T T} - 10000} E o] Fof| =,
=9 FAG ol AP UTh 53], o] A& FA T “%s” £ o] JojA = FH2 JuFUTh “%.<N>s" &
Ap&-ato Al ghal oF ok, of 7] Al <N>-& <N>of th& 4“”51 E“/‘EA ) 271E &1 af 10008}]
E2 2754 FEE AR A4 AU B % E F AN L, ofF 2 AL £ Ae) B
A4 4 AU h
FEA 7L LAY ALY, sys . stdout 7F A A= o] QA ko, ZulE AR = A A (C =) stdoutol] 71 =
g},

void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout () ZA| g YAl sys. stderr o] U stderrol] 3t}

—leL

void PySys_FormatStdout (const char *format .)
PySys_WriteStdout() 3} 3 A} St = o] 2| Wk, W A| A| & PyUnicode_FromFormatV ()& AR&3lo] Z )
G HAAE )] Aolz A=A T

WA 320 =7}

void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout ()3 Z A 9H th Al sys.stderr o| L} stderrol &1t}

B A 3.20] =7}
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void PySys_ AddXOption (const wchar_t *s)
sE-X F4 Ao TE BT pysys Getxoptions () 7H ik WAl -S4 vl Bl F7HEH
th ol s Py _Initialize () o] & ¢ s

B A 3.2 F7}.

PyObject *PySys_GetXOptions ()
Return value: Borrowed reference. sys._xoptions @} FAFSHA, -X ZA4 2] A g 2] & vkskshy o).
of| & 7} & A 3, NULL ©] WEEhE A1 of 9] 7} A A FH Ut}

WA 320 F7h

int PySys_Audit (const char *event, const char *format, ...)
RE A Zo2 Ao HIEE YA I YUTE 5 A 0 vhgkatal A s A] o @] & A A3t 00] ofd
Zre Mag o,

Fol F7AH o, formarst 718 AAS AHEstol A2 F2& TAGUN N 9 E,
Py_Buildvalue ()l X Ab&d 23} &2 W 225 A2 5 lFUth WEH gro] FE&0] of
y S 84 FEo] FAEVDL W2W FAL FRE AWFHAT, of gl Hig A7 4wl E

XN
i ReAl

=
& ol 7l wi2oll, AFg ek Fx rrh AT S A5 U

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]l T=} FL3 7|5 AT
W 72 3.80] 27}

H A 3.8.20] 4] ¥ 7: Require Py_ssize t for # format characters. Previously, an unavoidable deprecation
warning was raised.

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
Append the callable hook to the list of active auditing hooks. Return zero on success and non-zero on failure.
If the runtime has been initialized, also set an error on failure. Hooks added through this API are called for all
interpreters created by the runtime.

userData ZRJE = 2 42 AGg Ut & 5t e dedoA S&2 5 3o, o] ZAHE
gtol M A& AR FxsHH kg th
ol k¢ Py Tnitialize() oA T& 2t

Z o] &8 7 Exceptiono A A B ZE|A A o S 1t
o 2= A= A (silenced) k<51 Th.

£ 34 = int (*) (const char *event, PyObject *args, void *userData) ¥ Y UYth
o 7)1 Al args= PyTupleObject Yo] HZHUTH = T T o HEE LA Fo] A ez
ZE 7} GILS Z2 Q2 &g

ZEAboll Th 3 ZpA 3 A i 2 PEP 5782 FZ S A 2. oM ES WA A 7] HEFI I} B 2ho] B9
St A oMl E ol YdE o] Qs Uth AR Y- 2 g A Aol 55Ut

012} glo] ZHA} oWl E sys.addaudithook S WA U th.
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6.3 TEMA O]

void Py_FatalError (const char *message)
A AR ol HAIAE A otal Z2AAE SYUTE ol BE= £ A sy o] e
gtol A A Z e HE AL AHE et Ao st 2 0] ZAH NS Wint SEs ok FUth; & 591,
AR Fe) 7t 4" Ao2 B uf. F2oA =, 2 Cetol B 8] T4 abort () 7} £&H o] core
adg ARGt L A =g
Py_LIMITED_API WA &7} Fe o] QlA ¢k 3 Py _FatalError () T4t A 49 o5&
AEozg 2=z zz gAF Y

WA 39904 M7 B4 018 AF o7 2 Fn

void Py_Exit (int status)
AR 2228 FEFYL o) AL Py FinalizeEx ()& T3 b 2= C golBy g &
exit (status) & TS UL Py FinalizeEx()7Fol#E BAISHH, 8 A= 12002 A

.
w7 3,600 4 W 7: shol d el Al o] Al A2 o) 7 Tle EAIE A 5Tk

int Py_AtExit (void (*func)())
Py FinalizeEx ()7} £ Fe T4+& SE5FUch
erobol itk A 32719 A B4 E S5L 5 dHUTh 5
R o Al shE 12 BRI T ok el 5 3
Aol &0 5EHUTh A %5 Aol vl o]y
shol W APIE 52 aHd <k ik,

<
i)
o,
Ach
ol
-
rlr

A2 ol =5 W S ¥HEkelA]
A FEH, Py AtExit ()&= 0&
sVt A8 Tee
&5 5 7] wlFll, funcoll A

© 2ok

PyObject* PyImport_ImportModule (const char *name)
Return value: New reference. ©] 22 o} Py Tmport_TmportModuleEx () o t) 3t th<=3}H Q€ 5| o] &
J Ytk globals 2} locals AAHE NULL 2 A A 311 level-2 002 A QU T name A Aol A o] Z3=H
GNP A2 A2 S AR ), fromlist AR BSE [0 2 AR A W ko] 1RA) 23S
W W £ 2 49 S A4 DALl o) AR wEol F5S Gt (SR, nameol AA 2
AB w5 oA A 7 AE A5 2 4H ) Rakgo] MLk B/ A9 _all__ W0
ARAAB RES] 2ERUL) UE B 25| O @ A2 e BEE NBEAL A5 A o9l A
AREANULLE WUt R 55 Y X E 3h= o] A8 sys.moduleso] RES @77 g5 Th
o Wt P4 AY YEEE ST

PyObject* PyImport_ImportModuleNoBlock (const char *name)
Return value: New reference. ©] &4+ PyImport_ImportModule ()2 HXH ¥ A Y}
WA 33004 W7: ol 752 The el es) QEE A28 BT A 34 A gk ey
ol 3304 =, g WA o] ] B0 g &9 Fgor AeH 7] af&ol, o] o
558 542 e 2854 gsyth

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

Ject *fromlist)

Return value: New reference. 52 YXE Utk WA stol# Sk import_ () & 53 71F &
4 e

W g2 dEE d ZEoIU A4 7 A i e FE, Ee Al Al 97 44 E NULL Y]
@)

Utk _ import_ () & ulRIIAZ, 8] o] JA] -2 fromlist 7} AlEE A] ¢ S, 9 7] X 9] A B BE o]
LA PE W] v e A A7 A YU Th
YEE A& PyImport_ImportModule () A E&4AS BE AAE A ATk
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PyObject* PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject *lo-
cals, PyObject *fromllst int level)

Return value: New reference. 25 YEE SHUTH & import_ () S5/t o]l &4E A H 5 &3517]
AE ol % ol Bh  import 085 NER AREF A% 0.

sk 2 e X E | BEOIU AN A e AMEL FX, B AT Al &7 A E NULL Y
Yt import )EPUV‘W}X]E, vl o} QA A ¢k fromlist 7} A5 A] ¢4+ g, 3 7] A 9] A B REF o]

2359 RS we e g2 H A A AU
W 330 7%
PyObject* PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals, PyOb-
Ject *fromlist, int level)

Return value: New reference. PyImport_ImportModuleLevelObject ()2} H]523}A] ¥, name-2 4
T A A UTF-8 2 A 75 2214 ).

WA 33004 A level ] & 32 HE 185 A 5 U

PyObject* PyImport_Import (Py 017jecl *name)
Return value: New reference. ©] 212 SR “Y &
ol level 0 AFR- =], AU IZTEE & -6114
252 B2 o & B4 B2 AAF

o Yot B AT YEEES A FUTH

EOISIENC R
il %%_import_()
P e e M

r]° _Q, ]m
:>é,
_L4
18
AQ
U
e
=
'_l
t
'_l
5
m

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. 252 T}A] E & (reload) ‘6‘1—1/] o} A 28 BEo| Ul st F2 2 vasl AL,
/JJ,H }\] Oﬂ_?,] 7]. A X—]E] NULL<S g H]—p:]—‘Gl—qq (o]]IH rELS O:]F‘(_ ] ZXH—G]—]JE]')

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. X5 0] 2o s Fol= BE AAE w3t name QA A= package
module 949 % LT WA 2E GAU o] 9eA ek, Pod AL B B E GAL]
2ol A th Aaf Al o2 E @@6}1 NULL-Z 9H3Hg T

B ol A5 EE

fifo
I-FU

EAU JXE &4 ghFUth ZEo] oy ZEHA FgoW, Rl BE
7“7<ﬂ AA Utk RES JXE W PyImport_ImportModule () o] 1 W8 & ER R
A L. name°ﬂ*1 dog F7d o522 GAIE 712 £ o] EA8HA] F=THA THE 0 A A
dsUTh

WA 330 7}

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. Py Import_AddModuleObject ()2} B2 8FA] 9 name2 U & A
A Al UTF-8 2 A7 J 5 A< U th.

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

Return value: New reference. Fo] X & 9|5 (name)(package.module YA A 4 A5Yth :ﬂrol 5“4
S E S AN SA A B compile () & B6 HE Az, nEE =G, B

Aol o g A =2 @'5—3 HEEkst AL, = ol 7k Hl*gd“l] "ﬂﬂ 7} 4 € NULLS WhEHgy o} 011‘37]‘
WA sys.modules ol A name©] Al ﬂ% Ut} PyImport_ExecCodeModule () o Aol name
o] sys.modulesel o]u] 0101‘: 85Ut sys.moduleso] EL4ATA 27 H EES YA F=
AL AFFYLH 2143 RELS %‘EE g 25 AA7 L ¢ e (28 ointE BE 2 ALY
ST o H|Fo] & w] &) FEH o dS &I °]°*7]1q1 J‘/]T/}
RES__spec_ 3 loader b4 AR A grkeh A 0% oz AFH UL 299 =1
=259 _  loader (AAFYPUIHE AT, 1 X %}2?‘; SourceFileLoader & QAJAHA

——
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EEY _ file. oEFHEE FE AAY co_filename o & A AFH Yl & Fsictd
__cached__ = AAFYr}

h=4
name©] package .module &4 2] A

A3 BE o XA LT

PyImport_ExecCodeModuleEx ()&} PyImport_ExecCodeModuleWithPathnames ()& %3}
Al )\]
PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)

Return value: New reference. PyImport_ ExecCodeModule ()3 FAFSHAI T, BE AA S _ file
o] E 8| H E = NULL©] o}y e pathname 0. 2 74 A Ut}

PyImport_ExecCodeModuleWithPathnames ()T FZR3IAAIL

PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname, Py-
Object *cpathname)
Return value: New reference. PyImport_ExecCodeModuleEx ()2} AR T, & A A Y
__cached__ o]EZHE = NULL9| o}y 2t cpathname 2. 2 AR Ut} A 7}A] 34 = o] A 0] AE
He= AdYth
WA 330 F7h

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

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

cpathname2 UTF-8 2 A 7 QJ A AL A Yt} pathname®] 7O NULLE A A H 7 Oﬁ ™ Zko] cpathname
o A Shobst ] Srobhel w gl e
B A 3.20] F7}.

WA 33004 M vpo]E FE Fe g AlTHH
£ AHg T

long PyImport_GetMagicNumber ()
shol 4 whol £ T = 3 (AW .pyc 3}2) <] 1) 2] M F (magic number) & LI T o)
EiEﬂ%ﬂﬂ%AwﬂEﬂﬂ%ﬁﬂ%wq5€iifﬂﬂ%‘Hﬂﬂm Al -1
A 33004 W7 A Al -1 WHEF

const char * PyImport_GetMagicTag ()
PEP 3147 & 2] 3toj#l ulo]E FE 314 o] 52 WF B2 £4<
implementation.cache_tag®] 2 A& 4= Q131 o] g th Al A3l oF Shof] -2 314 Al 2.

WA 320 7}

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. 25 &2l A4 &%= d A8 (W sys.modules)
o) 2.2 QIE] 2] Ejvie} 2 Ao W 2ol §91 541 2

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference FolZ o]Eo7 oln AdXZE FH BES US| TL BEo] ofR A X E H X

QF SYTHH NULL = WhSHel A vk of 2 = A A ot A 5 Uth 23] o] Aol et H NULLS WhShetal o 2] &

*é A
B A 3.70] &7}

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. sys.path/pkg.__path__ &% pathE 93 3ty A Xﬂg SR igB =
S
=

=2
sys.path_importer_cache §A U goA A =5 Ut oA F|A] 5 A] ¢ktod, 4 &2 5

B

Eapr R

i

A ALk EEH imp.source_from_cache ()

4 9% = ol
< wrskgh o,

i
rﬂ‘.
rit
)
°
i
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2 AT 4 Y= So] BAE w71 A sys.path_hooksE &MUt} So] ¢l 2™ NoneS vt
ok ol AL SEANA A= /3 5ot 7} ol A B YA E RE 5 922 FAFUG
sys.path_importer_cacheol| 235 7]A] Ut 3T AA o 3t A 22 I =2 w3}

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name ©] 2h+= 0] 52| = & Z 2 & (frozen module) & 2 =3t} A& s1H 12,
BEE A XH 0, 273} Adfisld 2] & AA -1 S MU th REE7M A8 0 X E
A 25| AN AW Py Import_ ImportModule ()& AHEBHIA L. (FEH o] S0 T2 A Al 2
— ol g EEo] oln dXE H 2 thA] EET})

B A 3.30] 7}
WA 34004 HA: __file OEFREE Y& BEEo 4AHA sy

int PyImport_ImportFrozenModule (const char *name)
PyImport_ImportFrozenModuleObject ()&} WS 3FA 2 name-2 U Z = A tfAl UTF-8 2 21
A" EAd gyt

struct _frozen
o] 21 freeze F B E| (Fo] M A~ WIS Tools/freeze/E FRFIYAIL)7M BT Z2ERE
23 HEE Y8 124 3 A9 YUt Include/import . hel & B b3 245U th

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

bi

const struct _frozen* PyImport_FrozenModules
o] ZAE & struct _frozen HZEY Wid S 7tE]7| 25 27|35 =0, @ 7} &5 NULL o Y0
JdeZEz 2dUth 222 2Eo] 42 E o, o] Ho]EolA AAF U AldA ZEE o] A=
gl AR ANE 222 BE A4S ATE S d5Yh

int PyImport_AppendInittab (const char *name, PyObject* (*initfunc)(void))
71 W BE HolEo dd BRES F7F

o

)EE!
1 ISP Th A REL name o T o) 52

juies
e
m
K-
>
fofs
e
il
rr
P
N
ot
s
5
Fru
>,

fo

o
<
v

2 dEe B 5 o, inifunc FHE A

Py_Initialize() A Z&3) oF ich
struct _inittab

W B2E S50 Qv vd F5L 7este 124 A4 F2AE AHZ e Hol U

2713} 342 A2k o2 ASCIE A 7Yd 249U t) ol #S y

PyImport_ExtendInittab ()3 &7 o] 23 FZA| Q) g Al /WA RES A2 &

A5YTth £ A+ Include/import.holl A &3 Zro] Fo g )

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

i

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

If Python is initialized multiple times, PyImport_AppendInittab () or
PyImport_ExtendInittab () must be called before each Python initialization.
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6.5 O|O|E| Oj&FE X||

o|e)8 £E L C TE 7 narshal BEN 2L o8 B2 A45te] 4UNW ARz AU T4+ =T
U 85 g 0w oS aE B9 dolelE Bl A A}%ﬂ & Qe F7HF57 AS U
W% = 2

°l 2 7 7HA WA e HolH ééﬁ% A4 WA 02 AAA Qv o], v A
uhaFe g off Q1 d (intern) H EAE S F-F U WA 2 B!
[Bh= Py_MARSHAL_VERSIONO AR 3t A4S JeERA YT (A 2).

void PyMarshal _WriteLongToFile (long value, FILE *file, int version)
long A S values file 2 vHAFEU T} value2] 319 328 E 2 7| 23Ut} 7| & long §9 2 7]9}
BA o). versione 3+ & AL vpEFA 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)

_\'j]—O] /}"ﬂ 7_n‘j~“ Value—% ﬁlei U]—)‘l:}_:‘;j'l/} q version% “:q'?:_]_ 6—03 ﬂ% ]/]—F/]—‘ﬁ ]/] r/}
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. M}FH value £ S £33 vlo]|E Y AAE widsUt}. version2 3+
412 ey o,
e B4 E AHESHE T g2 Al 92 5 U th
long PyMarshal_ReadLongFromFile (FILE *file)
27l flsf A FILE* 9] HlolE] 2E X C longs "H&Yrth o] & AH838Hd long?] 7]
3719 FA Qo] 328 E kol 4 5yt
ol @ Al, A A3} o ¢ (EOFError) & A A ekl -1-8 HheHgHY]
int PyMarshal_ReadShortFromFile (FILE *file)
A7) S8l S FILE* S H o] B 2E oA Cshort & ¥kttt o] 45 AE-8HH short & 7]
a7)9 BAglo] 169 E ghet 912 4 A% Th
ol Al, A A3} o] 9] (EOFError) & A A et -1-S Hhekghth

PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. 9)7] 913l Q& FILE* 9] to]E] 2AE HojA] glo] 3 A

oy

mlm
1::
rﬂ
i)
i)

of & Al, A A3l 9| Q] (EOFError, ValueError B+ TypeError) S A A 611 NULLS ‘?_—T@_]—?—,’;,LH c}.

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. 217] 913 ¢ FILE* 2] Hlo]E 2E A gfo]d AAE 12
PyMarshal_ ReadObjectFromFile ()&} &, o] &4+ = gtdoA] AAE A &=
ARFo2H, B tolEl g WEDo] AF Mo e 2= B4 91, 70| A B ufoEA ¢
W elol 9 HolEloAl & ALk A5 5 DG U HAoNA o A% A e A
Ao & 7:1 5 L-of| gk o] HI L }\],_9.-5],/\1,\]_]_

of & A], 2 d3l 99 (EOFError, ValueError =¥ TypeError) S A A 8131 NULLES ¥FEHgHY o}

PyObject* PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
Return value: New reference. data7} 7}8] 7] = len H}o] ES E & 3l+= vlolE B3 9 HolE 2E oA

o] W 27 & Whahgh o).

rror,ValueError 5 eError) & A A3 = WHER .
of & Al, 423 o &] (EOFE ValueE T = TypeE )& AA 3 NULLE WY Tk

46 Chapter 6. RE!I2|E|



The Python/C API, £ A| B{H 3.9.23

ol g2 A A G WA EE e W 78Uk F7F A 2 o o Al extending-index ol 155U T
4

ol# 8t T = A2 M /M PyArg ParseTuple (), PyArg _ParseTupleAndKeywords () @

25 oA 2 xo A8 ALGS ol &ElE o AR E = =W B XA (format strings)
FERITh E8 B AL ol elnh 2k ool e 2 UL A8 oh

2 EALEL2 070 o] g9 “x2Hl o9 (formatumts)”i FAI UL =W O = sl Thol A AXE At
Uik A3 oe BY Bt BT e Ko 29 B8 NBAYU R M) o) 2 AT TS E Ho)
A7) ol T whsl e AbA 2 ojeja gaoll Biat whel 4 ko] thg gt g Aol A,
0189 (quoted) B4 3 B9 LIk (52) 25 910] =2 F ol @9l 2} A5 shol 4l A P ok
[(tHEZ] e 5L F4E ALafofste C 42 FYYtt

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

gntd o g, xio] W o et £RAHE AT uwl, W5+ 3F ol AA o 3l Hel= 1, W3 o
AANY +HZ FAFULE o] AP w2 g AT 2ot sttt K4 o9 = es, es#, et &
et#gUrch

a# U Py _buffer FRAZFANH A o, 3t W 9 7 ZFAA], & A7} Py BEGIN_ALLOW_THREADS £
ol A= 7HH tle] 8] 2717 2 A H Ak ot g 19 §lo] o] ol A E A S 5 st 2344 OE
Holg A&z & (e BE X7 299 A %) PyBuffer Release ()& T&3oF gt}

g YA A] ¢k o W= NULE S 85 A 5yt
AR EE 97 Ag ol =dF 447 B, v 7

PyBufferProcs.bf_releasebuffer BE7}NULL S A] &9l '}01 25381, O]Wﬂ% ytearrayﬁl— 7‘8

7w A g 5 g8A kst

FH: BE XU+ A (s#, y# S)oll tidl, Z2o] AR & (intH} Py _ssize t) Python.hE X3}
7] Aol j 2 & PY_SSIZE_T_CLEAN 9|3t AlojP Ut 227} Fo| = o, o]+ int 7} ofd
Py_ssize tQUth o] 522 &F gtolH AN A py_ssize tT A Y3 int A LS THI}EE WA
AUtk 34 PY_SSIZE_T_CLEANS A3l Z o] 713 E5 UL

s (str) [const char *] FUIE AAE FALo the C ZAEHZ HEFUTE 7]& FAL et ZAE =
o7 ]ZAE AL A A "o Adg Ut CEAE 2 NULE S5 Ut sto] A #2449
2 WEH 9 2 ZRJAEE TT61A] dotof Futh 2E T valueError of 9] 7} A U o} /U
FE AA = 'utf-8' AFZYGE AL 3o CEALE ZE HBFH U o] Ago] A3, UnicodeError
74 A o}

i <
ol

WS ol = A7 A8 BolBol A G Utk sk A2 J2 8 wolEolw ol & C 4
WS W, PyUnicode_FSConverter () S converter 2 0s& EM S AF&3E A o] 254t

WA 35004 WA ol Ao, shol W BAGolM YFH d TE EAES A W TypeError 7}
S YE T
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NULLZE A AH Ut}

z* (str, Hlo] EL 7 7| 2| 1= None) [Py_buffer] s* 2} v]2s8}2] 7, o] & A A
o] AL py buffer FZAY buf W 7FNULLE A A FH YT}

z# (str, ¢} 7] A& nlo| E P F A &L= None) [const char *, int == Py ssize t] s# 2} B]<=3}A] 9, 1}
o] " A= Noned % ds5Uth o] 45 C EZAE7INULLE DA H YTh

y (9]7] A& nlo] E Q7 721 A)) [const char *] o] ZW2 vlo]ELF AAE Ex Gl tjatC ez HF
FUth FUZE AAE wolsol A 5T Hlo]EE W& W d vl EE 233
ShU o wer 2280}, valueError ol €] 7F @A S o)
WA 35004 HA: o] Hofl=, vlo] EE W oA W& d vpo] EZF AW TypeError 7L A 35
(B

y* (o] ELF 71 A)) [Py_buffer] s*9] o] 32 FUIZE AA 7} oh et vio] EGF AA vk ol th
vlo] g dlolE & Wolsol= AR HH Yt

yv# (7] A& vlo| ELDF 2 A)) [const char #, int TE= Py ssize t] s#2] o] AL FUFTE AA 7} ofY
gt ulo| E G 7 AR vk olE ).

S (bytes) [PyBytesObject *] M &5 A =314 411, 3Fo]d AA 7} bytes AA L 2

rlr
=
O

o]

0]

e
4
bt
30,
)y
°
=

r>~ HJ[O

Hlo] EG AA| 7} ob Y ¥ TypeError& WA Yt C Bl PyObject *& T A5UTH
Y (bytearray) [PyByteArrayObject *] 32 A 53} %] ¢+, o] W A A 7} bytearray AL AS 8

AdE S YUk

u (str) [const Py_UNICODE #] 3}o]# FUIE= A E FUIE A2 NUL F & HFof st C 2AH=Z
" 7)€ FUZE w oo thet A & NP4, Py_UNICODE ZAE W9 FAE ALs) of
gyt py_unIcoDE ZARS] YHl= Aot FA ol uhet thgoll §o s Al L (168 En} 328 E Q] Y
oh. stold FAELe W d T= ZJAES TF3A] ghobof Futh; wheF 18 thY, ValueError
of 9] 7} vk ghu o,

WA 35004 WA o] Aol &, ol FAEolA WEH d Z= £AEZ LA H TypeError 7}

A5 o

Deprecated since version 3.3, will be removed in version 3.12: ©] A ~E}d Py UNICODE AP19] & H Ut}
St

PyUnicode AsWideCharString () < AF&36to] ufo]1g ol A /{ﬂ]/\]__‘?_.
u# (str) [const Py UNICODE *, int £ Py ssize t] ud o] ML = 7o) C W20 A Uc) A W
A AFE FUIZE dolE WMo ik A olal, F HA Wi do|duth o] iy d 3=

ZRAEE 3§}
Deprecated since version 3.3, will be removed in version 3.12: ©] A ~E}d Py UNICODE API9] € H Yt}
PyUnicode_AslideCharString () & AH&3lo] mho] 18| o] A 3HA Al £.

Z (str ¥+ None) [const Py_UNICODE *] u$} v]<=3} x| 2, glo] AX = Noned % d5Urt) o] AL
Py_UNICODE EQE]7}NULLE A A F Ut}

Deprecated since version 3.3, will be removed in version 3.12: ©] A ~E}Y Py UNTCODE API9] & H Yt}
PyUnicode_AsWideCharString () < A-&3lo] ulo]l 28| o] A 34 Al L.
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Z# (str &=+ None) [const Py_UNICODE * lnt or Py ssize t] u#S} ¥]3A| ul, sho] A A= None &
A S R ) Py UNICODE %9 E] 7} NULLE A AUt}

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

U (stx) [PyObject *| W2 A= 314 91, sho] 2l A4 7 fUTE AR Y AL &
= AA 7} obY W TypeErrorE HAAI YT C A4 = Pyobject * 2 A

w* (9]7]-227] ulo| E A7 71 A]) [Py_buffer] o] -2 ¢]7]-227] W5 Qe 5 o] &
g3t &AL AZS Py _buffer FERAE ASUh M= YA
JdEUTH TESA= Y E & S vl X H PyBuffer Release ()& &3 oF

es (str) [const char *encoding, char **buffer] s2] o] HF 2 FUI=E EXA HHZE 2
Yt W NUL vlo]| E7F 2385 2] ¢k-2 Q17 Eﬂ O] Ef o] o 3l A ot 25 g o}

o) EAE T A A7 LRI A WAL YT ALEH v, AT o 8L 4271 NUL
28 BAYZE const char*o] A4, 'utf-8" ?li‘%ol AR5 & E st=NUuLLo]ojof g B HH
155 o] Spol o] LA A LT o 2 /L AT F WA QAL char++olof FUTH B
Sho £9E 9 e QA 2t Ygol gt Wz AT U G2 3 WA Aol A4 F
olFyow g:rr/lﬂqq__

PyArg_ParseTuple ()2 2R3 372 & &IF3l1, AT G H d o] €] E o] ¥ Fof] BALSL Al 2
FFE 2ELAS FRIAES huffer s 2ATUTh LEAE A T TTE WS A5 A3
PyMem_Free ()& SZ&8|oF g1 th

et (str,bytes &L= bytearray) [const char *encoding, char **buﬂ‘er] ol E B9 AA & thA] 295
2] 3 FHA = BE& ALt es ot 25Ut 4l 2 vfolE £21E AA 7w s =
AEH A7 S Aoty 7FY S o)

es# (str) [const char *encoding, char **buffer, int &t = Py ssize t *buffer_length] s#2] o] HE L 7
SEE 2R AnT ek o AR UTh es £ 2, o] MY NUL BAE 2o 9

dolE & 58

A 744 QA7 BT A WA Ao R AR H v, 3T o] 5L 7he) 71 NUL £ 8 £
2 const char*o] AL 'utf-8' AT HHo| AFRHEE 3 %NULL o] o] of gt} ‘ﬁnﬂ% ol g o]
so] tlo el A4 S5koH o9 4 AT T, T WA A char+ofof FUTE B2 FE 2
B9 g2 Q1A BaE o] 8ol S Wsl 2 ARH UL BAEE R WA Aol 44T Anges
ARG Tk A WA AR Aol B EeALlojol FUTE B2 A5 22 M9 vlolE Sz
AR Yh

= 744 A% R e} Atk

hufer ANULL £ E el B, Bt B2 279 W E Gk, o W 2 A7y
BASIAL *huffers M2 TFH A2EZAE FRIEF A

A 3}L7] K138 PyMem _Free ()& T Z3) oF g T}

*buffer 7} NULL ©] obd Z A& 7}e] 7] W (o] v] &FH W F), PyArg ParseTuple ()2 ©] A& ¥
¥ & A8l *buffer_length®] 2 A3k2 W3 2712 A FUTE 28 th3 AF G E dlo]HE w3 o]
EAFSFILNUL S5 Uth W #7573 24 942 ™, valueError 7k A Ut

T A 25, *buffer_length= 3} NUL Hlo]|EE Aot T H to]Ele] Doj& AP YT

et# (str,bytes It = Dbytearray) [const char *encoding, char **buffer, int == Py ssize_t *buﬂ‘er_length]
Hlol E AL AR E thA] I YA a1 FHA Ut F-& A9 8t es# 9t T Ut thAl, +d
dlolE 21 AA 7] M4z AgE Amge gt AR oh

L_4

.1.4
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<X}

b (int) [unsigned char] 2] o} Fto| W AL E S Q= F2 A4 E WHESHL, Cunsigned chardl
A&k

B (int) [unsigned char] S HZ 2 FAA} Qlo] Fol W A5 22 FJ42 WM33l3, Cunsigned chard] A
3

h (int) [short int] Z}o]% A4E C short int E W3S T}

H (int) [unsigned short int] @ W Z 2 AA} ¢lo], 3ol B4= Cunsigned short int E W3}

i (int) [int] ¥o]H A4+E A¥EC int 2 W

I (int) [unsigned int] L HZ=F AA} glo], Fo] W A4E Cunsigned int & HEF T

1 (int) [long int] 3}o]M A4S Clong int & W3S Th

k (int) [unsigned long] L HZZ AA} glo] Fo]H A4+E Cunsigned long o 2 W3gHr}.

L (int) [long long] Z}o]A A4E Clong long & W33 Th

K (int) [unsigned long long] 2 W= 2 FAA} §lo] gfo] X

X

94E Cunsigned long long o2 WIS}
n (int) [Py _ssize t] T}o|W A4+E CPy_ssize t2 AT T

c (Zo] 19 bytes == bytearray) [char] Z©]7} 12 bytest}bytearray A2 ZA|H, g}o] A H}o]
EE CcharZ {3}

W 33014 WA bytearray AAE 5§ F T
C(Zo]19] str)[int] Z20]7}12 str AAE FAH, go] W EAE C int & AT}
£ (float) [float] T}o]# B A4 A& C float & W T}
d (float) [double] T}o]® HE 247 225 Cdouble & 33T}
BASECPy complex FRAE W)

2
=
D (complex) [Py_complex] 3}o]# B4

71Et 24|

[» g0
o
Y
)
o
<
g
_&
I
>
9)

[kl
u
N
u%
l" o
rzi
r&l

O (object) [PyObject *] C A l| 3 Q1 ¥ o] JJr 18 AAE (Hg
AR AAE BEUTE A Fx A5 ST A &F

0! (object) [typeobject, PyObject *] C 7 xﬂ X QAE o Fo]H AAE AFT T o] AL 0%} }\}a‘}x] o}
el C 2712 Aﬂwq-dMW%%ﬂa%aﬂﬂéaﬂzA%@wLumnﬂaﬂﬂ%
(PyObject* @) C A9 oYU @ 7} 223k §o] o}YH, TypeError 7} A
Sh=

O& (object) [converter, anything] converter $+~E5 53l 3}o] A 7“ AAE CHEZ W3t F 719 QARE H
SHUTH A AR = 4o, FHA = void *&E WHEH, (Y99 39)CHEo =AYt converter
Fer e 2ol s 2H Utk

a
o
Y
Iy
E

msL' rlr -{n

status = converter (object, address);

o 7] A objecti= AT T}o] A AR ]_1_ address*= PyArg Parse* () 4o AEH void* Q1AFAY
o} W status= A Q1 W] F- 10]3 W e At F$ 00]ofok ghuch W o] Al s,
converter I o 2] £ TAYA| 7] 2L address91 &2 TAA 2 JHlE Folof gyt

converter 7} Py_CLEANUP_SUPPORTED & WF&H5l W, 212} & B Alo] A= A9t F HAZ TE5
o] Wig7|of ojn] EFH WE e E HA T 7]3] & # 1%@? A5 UTE o] T WA SZ ol A, object v 7Y
A= NULL O] B U TH addresse 92 223} 22 gk Zh5Uth

50 Chapter 6. SEZ2|E|



The Python/C API, £ A| B{H 3.9.23

WA 3.19]A Y7 Py_CLEANUP_SUPPORTED 7} 715 ¢l & U th

p (bool) [int] A2 o] == BlAE (22 < predicate) 3t 23S 55 C /AR ARG EE
duch @4 o] FolHintE 12, AFoH 02 AAFP U BE FR3T ol ghe 3&duth
glo]H o] =2 k2 HlAE = WhH ol o 3 2FA 8 'L truthS ZF R 34X 2.

B A 3.30] F7}.
(items) (tuple) [matching-items] WA= Aol 7 itemsol Y& 2R T2 2] =2 sfo| A A|F

C AAEL iems®] 78 £ 5] o] Bl 3ok G Th. A A~ £ DAL FHED 4
7 A (ko) FAFS) LN MAKE S A9 E ATL S QAT A4S 0 Ak g
ATt — 4 BE) e Ao 4R 421 399 =7} 450w A uThAA R, o ol

Col the A2 A Bl BgH T — o H 2 FEL ThE 5 ABUTh.
¥ /b thE B EU EAGOIA 967k dEUTh FHE B el e £ gk 15
g

| kol & QAF gl ~E Q] Y A] QIA7E A el A g YERH YT A B A QlAte] s st C
o 275H oo U T — A A AAT A AQH A b2 W, PyArg ParseTuple(
T Wge A=A Asuth

~

Ao B B AR AE A A Aol oh S, | B 2 AN 5 ol
A1 7  ofof g},
B A 3.30] F7}.
L FU WY B AEE o)A Ytk 2E H 9 BALL ol A AN B4 o] E o2 AR
(PyArg_ParseTuple () ©| HL"E/\] 7= o2 “da= %)\'”)-
i ZR S BB o 7oA ZHUTE AR EE F 9 EAE-E 7] ol 2] vl A A 9] ofl 2 m A A] A ol 2
A A 2 AR H YT - 9 = A2 S WA o
T =4 74] AlgE s BT gl AA Fx= L2 (borrowed) FZ Aol 723t A2; Fx SFE 0] A
SRR
o) 23 4ol AR £ 37} A £l BALLo] 5] W o] AR
FE U AT o N BT A A U o Aol 2y
AEHE B A1A A7 AUtk o] A9 A £ sl of thal A

9] F 0] oF FUTh ol 52 9
,olg) sl W) Qo e

=
A% Az} QA s of i
W 3ko] 425, arg AA 7} W} LA s of 511 E o] 4

A= ojok st AFSH, PyArg. Parse*()
e 3 REEketan, g A] ko A RS wkEketal A H sl o 9] & ‘%}’\E/\]%QLJ N %—J < stuke] ¥
A 2 A8 PyArg Parse* () T7F A, sl F49 W4t 1 Ho o= 29 9= ~‘347q
it
APl &t

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
AR i) Ak A e Hoke s v AeE 72 BATUS 4t
Ao, AR S vhetal A G o 9] & TP Ut

e

2 v

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
7HA 759 AAL7F ok va_listE WrotE 1t B2 A 3HH, PyArg ParseTuple () 35 4 Th

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *keywords(],

)
AAG 7N E i) A5 S BF A W4 E Ao T v ¥ JQDP keywords
o] o

A W5E T8 BA
AR A= o) B o) o] NuLLFE A YL Th ¥ o 5L 91448 v ¥ ek,
ApelE e NagU; Aner, AL Naten A 4e o) & LA AT
W7 36004 WA 9778 97 o] g 2 o) 7= 5T

66. QIXt 72 BMD gt 75 -



The Python/C API, £A| B{Z 3.9.23

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-
wordsl[], va_list vargs)

7FA 2] QA R}7} obd va_listE BrolE QT A S AL 81, PyArg ParseTupleAndKeywords ()
ot sdy

int PyArg_ValidateKeywordArguments (PyObject *)
19 = AR I Y Y 7|17 EAXFLE QAR Fl st} PyArg ParseTupleAndKeywords () 7F AHE
A g Aol B2FUH, o 71A = olu] o] AALE 7] W2 YUtk
B A 3.20] =7}

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

“old 2etd” g9 A P AEE BIdtE U AAEHE g5 — o] 52 oA 3011*1 xﬂﬂ%
METH_OLDARGS Wj7} W & B4 A EE AFL3t= AUtk A Z=AA uf7) Wi &

BA o] Agste A2 AFEA 4, BF JHZH JE YRR
A}%O}X] A A%Q?i Utk 28}, o2 BEZS Bjste dAgst o g Yol gow, 18
SHo= 74]# /\F‘“é}—? AsU

int PyArg_UnpackTuple (PyObject *args, Const char *name, Py_ssize_t min, Py_ssize_t max, ...)
AAFE AR A3 £ TADL AL e 6 AR G40 vg) W 23, o) oz
WA b AU E e ?:Tb}vﬂﬁt Bl o] £l A] METH_VARARGSE A A= of oF %‘HE} A A w7
WPE ERFE FEL arg @ A9 ofof Gtk o] A& WA Z FEo|ofof Ptk FEY Aol
min ©1 4 max ©] 3] o] oF FITh; min T maxt 2 5 &L TR £7) AR Gl A o] of s,
2 Qs Pyobject * Mol g EelElolof STk o5& arges] oz AN AT e 22
*5‘9141’% argsoll Al A|F51A] ¢k A e A wl 7] Wi 4o OH”H} A A A A dFU ol AEL
58 70] 23 271315 ojo} rie). o) Bk AT 28 was et 20 S A 2

248 FHAE AN MU A5 o5 7 24T Lk

22 0] T4 AEY A UITh e HEE AF _weakrer £ BEY Lo A A FHUTh

o 4
39

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

}

return result;

}

ol AAANA PyArg UnpackTuple () U3t T&-2 PyArg ParseTuple () gt o &34 A
Ao g F53rh

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* () S Al Go| A wrolEol= A FAFSE 29 EX1L 3 gk
AA2E 7bto g A e w5 Y} ks Hw}s}ﬂu} ol ] 7} A 1d NULLS WhE gy t}; NULL o]
HEehE o 9] 71 %_},\gﬂq =8

e()

o?L'
oy
Bl
3
mlo

TESAE FEUTh YU EAL] E o] 4ke) o 97} 3
Utk 9 2442 0] vlo] 910, None & HEHR Tk A 88 ajitel
917} 716 sl AR 7F Folol A wagUTh 27171004 19 R
Qe BT ROAN L.

22 W7t HolBE W Ao AlFst7] Sl w7l s dddE o,
gl o] gl 7} BArE Ut 32 A7} Al 2et= uﬁﬁ— Py_Buildvalue ()7} BHE A A o o3 %
A FFULE &, £ T =7tmalloc () & &3 dFE W e E Py Buildvalue()ol
e, ok Py Buildvalue ()7} 98 S H ojgj o]l ZE7 | W2 o) th&ll free () E &
o} gt}

I oA, A8d FALS =2
FAU (22 <] &=
7 o] &, ‘%‘, SERHEE
A

Py Bu1ldVa

el

A |

ot
il Ptl 5]
filo S aot

b2

ot (2,
o o

R}
ot 4o 30
i tlo

Hl o

= c
—|o f o f”lo
Eﬂi pa=4 l_f{
Mg

e
4 H
hu
o
v

0

o
)]

bl
;)
lo
o

¢

(
-

d

hi»

m>
>

AU (52) D e FEL Tl B uEEY sho]
2 C gl FYuh

AL M FAH U EA s h 9 2 2 B ol A =
97 47 BESH AEE S A%

2o O qaf i fo
O

)
e rlo

o S, V)

i)

>
>

BN N w = T DN <)
N

zC
°
L&
)
i

O
™
Fm
Sy

filo

s (str =+ None) [const char *] 'utf-8' A TP AL 5lo] Y-85 C EXLS vto] M str AA =
W3yl C 219 Z 9 7} NULL o] ¥, None o] AF&E Ut}

s# (str = None) [const char *, int or Py _ssize t] 'utf-8' A IS AR5} CEAET 1 2
o] & to] A str A2 HAF YT C FAE E£JAEH 7FNULLO| W, 4 o] 7} FA| ¥ 1L None ©] ¥F
=R =)

y (bytes) [const char *] ©] 212 C AL S v}o] M bytes AAZ WA UL C EAE £AH7}
NULL©] ™, None ©] W8 Ut}

y# (bytes) [const char *, int == Py ssize_t] ©| AL} 1 o) E go|H AR 2 HES

A& CE
Yot CEAH2 £ A H 7FNULL ©] ', None ©] ¥k2hg YT

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

u (str) [const wchar_t *] -+ 3Z & (UTF-16 I== UCS-4) H|°]E]9] @-£F wchar_t WS dlo| A &
Uze AAE Ao U7 E v 5 290E 7}NULLO]Dj,None o] Wkehg Ut

u# (str) [const wchar_t #, int = Py ssize t] Y I E (UTF-16 == UCS-4) to]E vz}t 1 24
olF ol FUZE AAE HIAF YT FUIZE W H| 2QH 7]' NULL©o|®H, Z o] 7} FA| 5 11
None o] 58 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] ¥ CintE ol A4 A 2 HAF

b (int) [char] €%} C charg vlo]A F4 A2 Wag)

h (int) [short int] Y¥FC short intE o] A4 AAE HET )
1 (int) [longint] C long int& J}o|# A4 AA 2 AT T]
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I (int) [unsigned int] Cunsigned intE o] H A

k (int) [unsigned long] C unsigned long< Jo|¥ A4

L (int) [long long] C long long< Ijo|W A4 AA=Z A

K (int) [unsigned long long] C unsigned long long< 3to]X A4 A 2 W33 o}

n (int) [Py _ssize t] CPy_ssize tZ vo|¥ A4 2 HEg ],
c (Zo] 19 bytes) [char] B}°]EE YEIY=Cint & Z9] 19 Fto]H bytes AA 2 HEFY T}

C (4ol 19 str) [int] FAS YJEIYE=Cint S Zo] 12] o] str AR 2 AT}

d (float) [double] C double & 3}o] A K5 £53 Atz A oh

£ (float) [float] C float & ¥o|H BF &4 A2 WYk

D (complex) [Py_complex ¥] C Py complex FZA| S T}o] W B A4 g W33 1’/}.

O (object) [PyObject *] s}o] W AAE EhA oF LIt (1 S7kshe = e A9 14‘:})
Aed AAZINULL 2AE W, QRS AT SE0] o2& T st o % exqﬂﬂ o=
G b WL A, oy het e e ) & M SA T, o 91 A A ST
o} 2] of 9] 7} W &1 2] 9FSk O W, systemError 7} A A Y Th

S (object) [PyObject *] 0%} Z<5 4t}
N (object) [PyObject *] 02} 2] wh, 7 74]-4 Tz A4E S7HNZIA G5 Ut AR F2EoA AR
WAANE BEee] AAE BE 0] $-SFT

0& (object) [converter, anything] converter T5Z5 53| anythingS to)| A AX 2 WUt ¢
AL 2 anything(void* 2F T 2He of of U Th S AHE-dte] T E 5 “}\H vto] W AA|E vkehst
of 2] 7} 24 8H A NULL-Z ¥hEal oF Futh.

(items) (tuple) [matching-items] C32] A WAE &5 571 22 vo| 2 FE2 AT
[items] (list) [matching-items] C3LS A AAE & 71 22 glo|W g|AER HE
{items} (dict) [matching-items] C7 S A D25 SfolA gAY 2 HEgUTh AL5HC Y &
o T AU Shte FEE 2 bshel, 217 719 o= AHE R UTH
ZW Bz o) o2 7} 9o, SystemError o £ 7} A A= 31 NULL o] ¥FEHg U ).
PyObject* Py_VaBuildValue (const char *format, va_list vargs)

Return value: New reference. 7} 7142 Q1 x}7} o}l va_ listE WolEQttE A A9 s,
Py _BuildvValue ()2 S 43t

u:?l',
<
I

int PyOS_snprint £ (char *str, size_t size, const char *format, ...)
E9 BAY formar 7 7 AAkol] 0} size ol EE WA FEZ wrE FHFYCH FY2 vR
s o] A snprintf (3) & BHAL

int PyOS_vsnprint£ (char *str, size_t size, const char *format, va_list va)
9 EA formar 3 71 A7} 5% vao] B} size v 22 WA FEE rz EFUTE HY2
5L H o] A| vsnprintf(3)E BHAAAL.

Py0OS_ snprlntf()ﬂrPyOS VSHprlHtf()t‘ EZECglolB 8 g &4 snprintf () & vsnprintf () &
AT 259 B4L AA 2A0lA B2 C G4/l ABHA S 2xe] dBY 542 B AHE A
et
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= 92 Al strsize-1]0] @4 '\0' o] HEF ] th strof] size HFO] E(F 3] '\0' £3HE Z I3l A
2R kUt F ?fl—r HZ str != NULL,size > 0% format != NULLS 233}t

EEe] venprint ) 7} 3 ZYE WA o AL A AR 277 s S12vpel B 2345,
oML Py FatalError ()2 SHEE YT

o] BE5 ] W GH(m) & The} o] 415 of of Pt

e 0 <= rv < size dulj, 28 AZo| JFIom rv A7 sroll 7155 A5 U (strrv] & T3
"\O' B}o] E A 9)).

e rv o= size d ul, 29 Waol BRI ABHAW rv + 1 vlolE9] WA BT

strisize-1]2 oju] '\0' gt}

e rv < 09w, “@A7}L}E Qo) 0101 FUDE oJul & strsize-112 "\0' o] AT str] UYWA=
ol 5 A ?%Q‘/]D} o 219] B3t AL sHF FA ol whet ohE Y th

U e 2AY SHAA AL ANA Az 2 M-S Als o

double PyOS_string_to_double (const char *s, char **endptr, PyObject *overflow_exception)
B9 s & double WESHy, A5) Al shol A o] 95 AN YU H§H & BAL AL 57}
Ao} 3o 2L /1A 5 Grie AL A9 S Tol M £loat () AR 5 8 oE EAL
Aol &t Wk a4 24 %134 EHAYYTh

endptr©] NULLO| W, A Ex1d S W3 ). Ex1do] BE 244 5219 &8
ValueErrorES WAA] 7] -1. 0 vt-&sh o}

endptr ©] NULL©] o} ™, 7H5 3t 3F W2 ZAE & HEGLAL *endptro] HEE 2] ¢4 A A 225
7He] 71 =5 A gyt fZ}OH x71 AIHEZL RE 253 A R A 0] of YW, *endptr
o] Extd o] A1 &S 7t 7| =2 A A3k, ValueError 2 va A] 712 -1.0& vk )

7k foarol A1 3317190 U F 2 g Lebd ) (418 Fol, o)el ERFIA "1e500" 7} 18 AL
olyrth), overflow exceptlon7]- NULLo] ' (A d3 K59 &+7) Py HUGE_VALS W335l a1, o] @
g x AASA ST 18R] oW, overflow _exce ptlon— o)A o] AAE 7le Aok
Ut 1 A9 E H"*(E/\]?]IL -1.0E WUt F 4 25, A% 3 o2 A AR 25
7}8] 71 £ & *endptr< AA Y}

e F O o g7t 2 (& S0 R B35 og)), A 23 o] o2& 23t 1.0
Ll dR =
B A 3.10] =7}

char* PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
A ZH format_code, precision D flags S A-23}+o] double val S EAE E W3 Th

L

==

@ o]

[*]
-

Y

format_code='e','E',"£','F"', 'g', "G IEE r ookt 't 9 A, AlFH precision
2 00]ofof 3} —‘?—/\15‘141‘/} 'r' W I = R repr () FAS AL F U
flags=Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 == Py _DTSF_ALT =07 o] &7 or & 5 A5
(B2

e Py DTSF_SIGNZ val7} 57} obd Wl = &4 vidts 214 ool 35 FA7 e+ AL 5%

[RR=
e Py_DTSF_ADD_DOT_0-> ¥I8tH A} go] HAFAH Ho|A] & 3t= 22 SPuth
AEges AS SFUYE AASd YL

« Py DTSF_ALT &= “thA” Z=vld 3
PyOS_snprintf () "#' A ng]—Oﬂ off st

rr
N
rlo
av]
=
lw)
=]
n
H
’T.l

INITE, Py_DTST_INFINITE =+

T NaNY S Uerg U,
glo] A st NULL YUt TEA=

phype ©] NULL©] o}y W, 2 Q1€ 7} 7} 7] _
Py_DTST_NAN % Stu2 AA S o, val7} 242} 73k 5, 7
WS 2E2 W3 A D o] Sl bufferol] thEk 3 Q1E o] A,
PyMem_Free ()5 S&38t] WIgte E2AE S 3 3
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WA 3.1 7}

int PyOS_stricmp (const char *s/, const char *s2)
a2 1E e 4G vlal o] e A FAHE FAIS T AW AL S stremp () £ A Y
ZA AE g

int PyOS_strnicmp (const char *s/, const char *s2, Py_ssize_t size)
4 272 e BAFE vl o] e ta A FAI St AW A9 8 strnemp () 2F A9
ZA Ay

6.8 2| Z&|M

PyObject* PyEval_GetBuiltins (void)
Return value: Borrowed reference. AR A8 T doju} AA| A3 T =@ o] glod A= e
AE = 2] 8 9] builtins ] YA 1] 2] & wHHth

PyObject* PyEval_GetLocals (void)
Return value: Borrowed reference. A A3 =& Q2] A W gAY EE W& A Y, EA] Ad S5
z# o] glow NULLS whEkgh o)

PyObject* PyEval_GetGlobals (void)
Return value: Borrowed reference. A A3 Z# Qo] A W gAML E wt&st AL, A4 A3 F<
Zg o] gl NULLS WHEH U T

PyFrameObject* PyEval_GetFrame (void)
Return value: Borrowed reference. A A 2] 24 = Ae]2] = S vttt AR A3 Fo] Zg Yo
gedNuLLYg Yt

PyThreadState_GetFrame ()T ZZ3AAI L.
PyFrameObject* PyFrame_GetBack (PyFrameObject *frame)
frame h&- 9] 3 Ze Q1€ 1A 1T
B F2E NS A frameol 97z d o] Yo NULLS WY T
frame-2 NULL ©] o}] o] of gt}
WA 3.9 F7}.

PyCodeObject* PyFrame_GetCode (PyFrameObject *frame)
frame T EE 7}A S Yt}

74et 2 E HkEgy o
frame-> NULL©] oy ojof ghutt. A3 (=8 Y T E)+= NULL Y 5~ 5T
B A 3.9 &7}

int PyFrame_GetLineNumber (PyFrameObject *frame)
frame©] @A A3 F & AT E Wk
frame-> NULL ©] o} o] of it}
const char* PyEval_GetFuncName (PyObject *func)
func7b 4, S A B AR AAE func?] o] 52 WS, 19 A ko d funcd] B ol5=
wh 2k o,
const char* PyEval_GetFuncDesc (PyObject *func)
func®] Fol e} A F2HE g vhg U ok ket gholl = g4 " w4 =2] “()”, ” constructor”, ” instance”
2 ” object” 7} ESHH Uth. PyEval GetFuncName () 2] A#}e} o]o] 2ol funco] A ™ o] Ut
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= o] =
6.9 I SEAQ XY B4
int PyCodec_Register (PyObject *search_function)
PECEEERESEEE L 80
4§08, obs 2554 hhd, encodings 71 AE ZEF] F4 A G5 S5 A A
3= o] § £ 2 g,
int PyCodec_KnownEncoding (const char *encoding)
217 " encoding°| sl 552 ZH o] =A| o wheh1 o]yt 0 R T o] e B AT T
PyObject* PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. QW T 9 7]\l o1 7 5 APL
object*= errors 2 7 2] F ol & A 8] W& AHE-3F] A AHH encodingll thal LA HE QI Y T2 ALH
e SN o B A A B A o oL & - S %S A
LookupErrorE 2 A Yt}
PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. QW T 9 7|9 t] 79 APL
object*= errors = 73 o] H ol & A 8] W& AHE-3F] A H encoding®ll thall T AHE YIY 42 AEH
Ut Zdo Ao H 7| B v H S AR5 &) errors7FNULL A 4 QS5 Ut JQFEE S 4+~ glod
LookupErrorE 23 A Yt}
6.9.1 TH| =35| API
& ol A, encoding T A2 B AR AEEH o] 23 HBR, o] AYUSS T AIY 23|+
Bag A PEeA A Futh TH0) Lo w, KeyError 7k A4 H 2 nuLLo] MkE T
PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. 512 encoding )] t) 3k A 7 g5 7143 Ut}
7Y 42 A4S

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. 5= R encoding ©| T 3 T

PyObject* PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. A 739 encodingl| ™ 8t IncrementalEncoder ZAAE 7IA YT
AS 7HA U ok

A gt

PyObject* PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. X2 H encoding©| ™ 3F IncrementalDecoder 214
]

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. X 3 H encoding©l| ™) 3t St reamReader HE 2]
gdrE 7HA s U

PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. X| 2 H encoding©| ) 3t St reamiiriter HE 2
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6.9.2 FLIZE QALY oflz] X2|7|18 S54 AP

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

AR pame ©.% 2] A2l FW T erorS EEFUT Belo] AP 4 gl BA/M DY D 5
RE M EGS HASY, JAAE/HIE F5E SET 0 name o] error W] 7] W42 2 H = 9lZ of o
29 948 s 2
Z W e 3 U 9 °l X} 2 UnicodeEncodeError, UnicodeDecodeError T =
UnicodeTranslateError® A2®AE WolEol&d], A7 H+ EX Y Hlo]|EL] Al
o} o] 59 AR EALIA] oz T ARE B Al (o] ANE FEAE Foe
U= oo AAE FRIA L), T2 FofF o2& §/\] Z1 A A 7F Qe Ald 2] oA <}
Qo] EALANA AT RTE A Aok S LML ATHE A5 E BRI F B
RES wEs ol g ok
/d83tH 02, ol -1 wkshgh o
PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. name 2.2 SE4 of|g] A g W g4+ E 25Ut E43 7 $Z NULL 9|
A D 4 9o, o= swice” o o2k ol A 2] 2 o] WEH U ok
PyObject* PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. excE | 2] 2 A3 A1 A Ut}
PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. Z5-H 8 ZAVH L, FUIZE o & FAIFYThH
PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. +U = Q17 o #]E 2 L} U+FFFDE X &gt}
PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. -+ T = Q179 o] 2] & XML £2} Iz 2 X33}
PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. U T E Q179 o 2] 2 W S A] o] AA o] Z (\x, \u D \U) & X33}
PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. FUIZE AT A2 E \N{...} o]aAo]lZ=Z &gt}
WA 3500 7}
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o A ol A8 T, gho)
PyList_New() % TS QA T, voh o] o}F NULL O] obd o= MY A gk P AE A 9} o], Alr) =
271805 2] ke AA o A = o] F5E A
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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 st Yol A Py_Not Implemented WS vl 2 7] A 2] gt} (£, Notlmplemented 2] 3% 3 +&
%ﬂf\l 7] 3 Wk o},

int PyObject_Print (PyObject *o, FILE *fp, int flags)
54 fpoll AA o5 A FUTE ol Al -1S REEFU T flags 2= 54 A4 F4S ATt
o AEH UL A4 AUHE e FHL by eRINT_Raw LItk 01 AW, repr ()
str () °] 7| Sg Yth

int PyObject_HasAttr (PyObject *o, PyObject *attr_name)

ool attr name JJEZHEV} Jow 18, 18% o 0 vEsUtrh o] AL glo]H T3 A
hasattr (o, attr_name) 3 =S53grt}t o] 31'/\}5 i \gee: B g R
__getattr_ () ¥ __getattribute_ () HMAEE T &3} 5 TS E o2+ JAH 79

BHAAIL. O3] HuE doed Al PyObject GetAttr () AFLFAA L.

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
ol attr_name AEEREZ} QoW 1&, T¥8A oW 02 33U ch o] 22 Tho|x %44
hasattr (o, attr_name) JJ—-‘-:'—‘:ULH t}. o] g4 = FHAF Al ey

=

__getattr_ ()3} __getattribute_ () WA EE &
Aot o Q)= JA Rl oAl L. Oﬂii HiuE doy
AHE A 2.

Stal YA FAE AAE Tt Foll T
YAl PyObject_GetAttrString ()<

(E
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PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. 74 A 0°ﬂ Al attr_nameo) 2= o] 29 JJEYRHEE A S YL AF3A
AEZYHE kS, A8t NULLS U T o] A2 Tto] W £ A o.attr_named 55 FY T

PyObject* PyObject_GetAttrString (PyObject *o, const char *attr_nam
Return value: New reference AA oo A attr_name o) Bh= 0] 529 S EZHEE 7IA S UL AF5HdH
OJERRE g2, A3 std NULLS ¥HEU T} o] 22 Fhol X @4 o.attr_named} F5 F YT

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. & A 2] tp_getattro &0l vl X% &= ¥l o] E 2] HE A E (getter) T,
A9 () _dice ol 21 o] SRR ofu 2 AAS] MRO) = el v 2o
‘:]’\3%'3 £ ZEyoh descrlptorsoﬂ g orE Z1AE, HolH gA2aPdHE JdAEA oEFHE
EED]— AMStA g 8] "lo]E Y23 HeE 28X g5yt 284 4O, AttributeError 7}
w3 o
int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
AA ooll hall, ar_name o) 2h= 0] 59 A ER R E gh-S vt o2 At Aol Al & DA 7] 1
15 WS T dF sk 02 wES U Th o] A2 Fhol W £ o.attr_name = v FEFUTH

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 thal, amr_name )2t 0152 A EZRE F2v o2 AT A3f A] o] ]

=1 P Ed ek
-1 gt A3 02 HEEEY T o] 212 Jlol A 7 XLo attr_name = v &%

k.

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

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
B AA S tp_setattro ol WA H = dxt o] E2]F-E Al ¥ (setter) 2} & 2] E| (deleter) o< 2} A 2]
MROS| gl Zelsel BAHelol 4 Hiolel o2 AR g 2y, BanE g QAo Qe
JERES AASAU At AR S AF T 2354 ko, 7“7<JH (AtHd) _dlct_
ANA A EFEZ A A AHAIE ‘JDP. 2 &3shd 0o] WEE 1 :L&‘Z] oo W AttributeError
7S -1 0] Hhehg U th,

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
23 ool Bsl, anr_name |2k ol £9) SR REE AAFITE A3 Al -1 VAT o)A
ol BA del o.attr_named 55 Th

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
A ooll thal, attr_name ol gh= o] 5] A EZFEE AAF Ut Asf A -1& H&FFUch o] A
glolH A del o.attr_named == Tl

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict__ T2 HE ] AE (getter) & H 3F HtF Qo 3. T e3td 94

HeE sy rth
B A 3.30] F7}.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict_ Y2IHE | A EH(setter) & A & A A FH. o] FHAL HM 2] AAE 5 FHA] ¢k
O,

B A 3.30] F7}.

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. opid®l| 23l A Xéﬁ AARS AFR 5] 013} 029 FS Bl Y T} opide
Py_LT,Py_LE,Py_EQ, Py_NE,Py_GT ¥+ Py_GE & d}1}o]of 6}3'_ Z7ZF <, <=, ==, |=, > L= >=0|
ST o) 3ol 8l Ea4 ol op 029 55 FTh 01714 opc opide] 3B} LAY U,
43 A V1AL g2, A9 A NULLE kg o
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int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
opid°l )] A B H A4S A&t 0l 029 P& Hl *'?JHD} opid<= Py_LT,Py_LE,Py_EQ, Py_NE,
Py_GT BE+=Py_GE F ShubooF 8tal 7+ 7 <, <=, ==, | =, > & >=0f s gt} o8] Al -15, d347}
ARl 0, 23A ko 1S5 REsg ) o] & jJr kil *‘?ﬂ’%‘ ol op o028 FFdUH. A7A
op< opidol| 3 Bot= A2 Ut

Z3: 01T 027 2L AA| o)W, PyObject_RichCompareBool () 2 A Py_EQY A$+=1L,Py_NEQ
A3e 02 MATUL

PyObject* PyObject_Repr (PyObject *o)
Return value: New reference. ZAA) 02] A9 £ L A4t AZsd & e
< HESE U T} o] A2 Fto] A F 3 4] repr (o) & 5 HUTH repr () W 5ol o8 S EF Y
WA 3404 HA: o] Fpoll= o] Al W L oA o] TjE o Qlo] A o9& 283 WA FEF
o

PyObject* PyObject_ASCII (PyObject *0)
Return value: New reference PyObject_Repr () A, AA 02 EAE & 1 SFA T \x, \u &
= \U o] & °] S A8t Pyobject_Repr () o] W8S Z AL of| A ¥] ASCII = A& O]/\?ﬂ °]
@"/]r/}- o] A lL]r o] 20| A PyObject_Repr ()ol &) vkgtd AF FAS FAE 2 B4 FUh
ascii() ‘/H%L Shaol o8 &g Yth

PyObject* PyObject_Str (PyObject *0)
Return value: New reference WA 0] FAFE S AL UTH A3 Al #4E 82, Ad A NULLS
Hhskghuth o] A& Sho]H A A str (o) & FEFYLH str () W Foll 93l WetA print ()
ol YA = E% yrtt.

H A 34004 WA o] Fapoll= oAl tr L of A d o] £3E o] 9lof &4 ol 9] & &3] M B A R
ek

PyObject* PyObject_Bytes (PyObject *o)
Return value: New reference. 21| 02] vlo]E Y 13- A4 Ut} A9 NULLS, A5 31H Hlo|EF
AAE NP Ut ol o7t F57F obd wff sho] M EH A bytes (o) &F TS5 FHUTh bytes (o) &
ge], o7t BrolHoe s 3—7151-% vlo] EF A A o 4l TypeError 7k ‘:l‘:}/\gtf?q o}

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
el derived 7} e cls €} 5 DB AV clsol| A B EH oW 1S whEketa, 23R ¢koH 02 kS
STk o2l 7k S -1 uhEE o)
cs7} BZ oW, s BRE FE ts] AAF S B YUTh BolT shube] AAA 18 ukdkeld A=
1ol HaL, 2y gked ool Utk
clsoll __subclasscheck__ () HIA =7} 9l oW PEP 31190 AW E th 2 A B S A A& 383517
A =g Ut 287 CL%-_Q_U:] derived7} A = 713 B S A2d uf cls] AB ZH YUt}
Zcls. mro_ o 2350 9T
At o 7 ZP A AR (2 typeo| Y A 2
e e o i o T E ool o} I ohE A
e,

ARV P

cls7} FE oI, clse] BE Fuo sl A B P U Fol = Shike] Aol 12 MasE Aok
1ol = a1, 28 ko 0o

clso] __instancecheck () WA E7} Yo PEP 31199 A= 2 A H S A I
Al S Utk 282 GO, inst= NG FeHT s AE FeEHAD of clsY A2 AU Th

|
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A2B2insti= _ class_ AEZREE7HNOEZR SY2E 5ot A5 AR AT 5 ds5UTh
N

AA cls=__bases_ o]EZHE (1] 9]
=R 8} W o]~ F 2T FSIAA|

Py_hash_t PyObject_Hash (PyObject *0)
A 0°) A A4S HEFUTE Ao 5 -1 BT 0| AL T EH A hash (o)
ot FFHUh

H A 3.20]| A ¥ 7 : The return type is now Py_hash_t. This is a signed integer the same size as Py_ssize t.

Py_hash_t PyObject_HashNotImplemented (PyObject *o)
type (o 7]— Al 7t5oHA] 42 UE W= TypeErrorE A A ST -1 wistghy ) o] &
tp,hash Zol A w S J?ﬂ W dbolbA, Qe Z 2] E] °ﬂ 63 o] S| A| 7} 3HA e =
ohg et
=

int PyObject_IsTrue (PyObject *0)
AA 0E FOE F8H 125, 187 o 05 WYL o] A2 o] W 3 A not not o2}
S5 EUTh A she -1 wEh ok,

int PyObject_Not (PyObject *0)
AR 05 FOE T 05, 18R ¢hoW 15 RESth o] AL Fho] M x84 not o2} FF Y

Yok Asste -1g wEgh

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 incre-
mented reference count is needed.

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
A7) 07F type 3 01 A ypes] A ol W 2L wEgh o}, % vl 7) W4 2% NULLO| oFu o] of FH T,

Py_ssize_tPyObject_Size (PyObject *0)

Py_ssize_t PyObject_Length (PyObject *0)
A7) 00] Aol S WA Th AR 07} A AL} v %
o2l 7} WAl ahE 1 0] WEE T} o] AL sho M

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
Return an estimated length for the object o. First try to return its actual length, then an estimate using
__length_hint__ (), and finally return the default value. On error return —1. This is the equivalent to
the Python expression operator.length_hint (o, defaultvalue).

B A 3.40] =7}

PyObject* PyObject_GetItem (PyObject *o, PyObject *key)
Return value: New reference. 23 A key©l] 3] B 5t+= 02 245 wHEst Ay A3l A] NULLS ¥FEHE T}
o] AL glo]H BHA o[key]  F5T T

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)
A keyS gk voll Wit Asf A o 9] & LAYA 7] 2L 15 Wkt th; A4 Fshd 02 Wiy ok
o] 2L ol FH olkey] = v FFTHULE o] vl the FxE X .

int PyObject_DelItem (PyObject *o, PyObject *key)

AA ool A AA keyoll st w3 -& Al AU Th Asstd -1-& &) o] 22 o 4 del
olkey] 2} &5 FYth

PyObject* PyObject_Dir (PyObject *0)
Return value: New reference. ©] Z1-2 5}lo]# T H Al dir (o) & 553, AA AR & 55 B2 9
(W01 91 % 23) Bl AE T WHASAM, 1217} 90 B NULLE ST T A7} NULL T, o]
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dir () #HlstH, @A 2] 9 (locals) 9] °] 552 WU o] %
%0 NULL O] WS AWk PyErr_Occurred ()< 73l& W&gyt.

PyObject* PyObject_GetIter (PyObject *o)
Return value: New reference. ©] Z1-2 T}o] % 3% & 24 Y}l AA AR 3 A2
Ol EJ & o] 18 W57 L}, 2317 o)) el ol Ejo) 8 AR A E WA e AAE ol el ol
4 Qo TypeErrorE WA A 7] 1 NULL S WHEHghy o}

72 SETZ2EZE
CPython& F 71 <& 22 EZ S A4t} ip_callz} ¥ B = (vectorcall).

721 tp call TEEE
tp calle AReE o2 daBAE 2 BAUD S5 AYL 2T D5 Th

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

Jpolx ZE=2] callable (*args, **kwargs) & FAMSHA, 2] AAE AT T2 71H = AAE AT
942 E AHE 8] €& AUt args= NULL o] ofujofof gt} (I#47F glewd Wl
SRR 7] 9 = AR} QLo kwargs+= NULL Y 5~ Q154 th.

o] 7+ &2 tp_call N A TF AFEH = Zlo] obdUTh: tp new®t tp_initk JAAE o] Ao g Hadyrh

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

7.2.2 HiE{Z(Vectorcall) T2 EZ

WA 3.9 7}

HEF Z2EZ2PEP S9N 2 B8 S 2o/ A F7M 22 B2 8 EUH AF YT

23 322, CPython& Z & Eo] A| Aot Y7 5 & Eﬁﬁﬂ Hi“ﬂ = AZdUTh 2y ol A d AT
] 2] o] 0]—”141;]— T3 gH xﬂ/ﬂ-x}ﬂzlo (PyObject_call ( )\]._&3].}] ok) _ call & z] xq }\]'—9-—?:}1413]- w}
e, o) 152 Oﬂt&hzﬂA¢UM%Ma?ﬁﬂ¢§Hqtt oW 2T T2 ALSFE A9 BA Y
o] :'Ei 2 F YA FFslok gyt o] & A8l AFH = WHL tp callS PyVectorcall Call ()&
7t &“Q‘/l"/}- Ol&%l WS A2y ok

p_cal AT = A THE A= WE

2% kwargs YM 2 HWHME%} Hﬂﬂé’% 1

Z 2= Py _TPFLAGS_HAVE_VECTORCALL Z#| 15 &X3}13}11 tp _vectorcall offset< vectorcall—

fune 7} SR AA FEA QR LEZAO R Yol MY F L2 EFS TAT 5 YFUTh o2

2 22 A 2 T 7 7le 2AdHdYTh

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

o callable2 S &=+ AA Yyt

« args= 91X A 3 A E W A19E AR os FHHC I YTk A7t Lo NULLY
S g%k

mlo
-
rﬁL
:.OL_"

ol, 95 27} ol 243 AR AR

2E 63

~
N
ol
[1}]
[H
M
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o nargsf= ¢ X Q1A}e] 20| PY_VECTORCALL_ARGUMENTS_OFFSET Z ] 1E T S Z Y Y Tt} nargsfoll
A AR A AR} F QOB W, PyVectorcall NARGS ()& AHESHE Al L

o kwnames= 7|91 = Q1A}9] o] F-& E3l= FEYUth thA] Tal, kwargs 941 2] 9] 7). o] o] 552
EAY (strol Uk AN el 29l 282 ol o] of sk} T4 of S TE 1A AR RO,
kwnames= WA NULLY 4 915U th

PY_VECTORCALL_ARGUMENTS_OFFSET
o] £ 2117} M Z nargyf A Abol AAF W, 75 B A AN AE args (1] S WAL 5 YTk

5, args= G HE A 212} 1(0°] 0}”‘45} < 7H AUt 33 &A= Wreketr] Aol args
&2 B oF ik
PyObject_VectorcallMethod () & 7%, o] Z#| 21+ WAl args[0] o] W

Yyt

(75 Qlo) A HE A & 4 92 wulr}, &A= PY_VECTORCALL_ARGUMENTS_OFFSET & Ab
£3h= 2ol E5 Yt ©] %‘71] StH AZH vA =} 2 FHEo] &5 T & (Yol self AAHE o)
S UL EEA0F UE £ QST

M T TAGE ANE S2HAY, G TARD BAAAR TF AM F4E ABFAA L,
PyObject_Vectorcall ()& 4¥tA o7 713 &84 v th

237: CPython 3.89 4] ¥ E] 2 APIS} & 3= ool WEo] 22 o]2 07 A A 07 L2345 94y
t}: _PyObject_Vectorcall, Py_TPFLAGS_HAVE_VECTORCALL, PyObject_VectorcallMethod,
_PyVectorcall_Function, _PyObject_CallOneArg, _PyObject_CallMethodNoArgs,
_PyObject_CallMethodOneArg. 38} PyObject_VectorcallDict+ _PyObject_FastCallDict

ZAFHAFUL o)A o] 52 o8] Dol e MEE o] B2z Folgth

K &
p_call& N u, ¥ FEAE A7 o tis 43 27} gl Utk CPython2 tp_call& AN-g3to] T& 3
A Py _EnterRecursiveCall () 3+ Py _LeaveRecursiveCall () & A& th

EEARE G, HHEZE A8ete] T2 Afolle 284 EF5UY: JZEA= 283
Py_EnterRecursiveCall T Py_LeaveRecursiveCall /\]'%*ﬂ oF gt}

12

HE|Z XIS API

Py_ssize_| ZPyVectorcall NARGS (size_t nargsf)

B F nargsf AA7E Fol A, AA] AAF 5 AU th @4 v S5 gyt

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

a2, FF FAS A9l pyvectorcall NARGS $E ARg-af oF gt
o) F4 A 2R APIS) R obd T
B A 3.8 F7}.
vectorcallfunc PyVectorcall_Function (PyObject *op)
op7t M E Z2EZE AASA ghom (Bol A QA A A2V AT A A5A 97 w2 o),
NULLZ Rr&ynh 2382 9F o, opoll A4 A B & o 2AHE HdUL o] e de s
DA 71 A kF U T
o1 AL op7} MBI 2L A A=A
[e]

£ #olst=d & 583}, PyVectorcall_Function (op) !=
NULL= 2Qlsto] 3 & = 95y
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o] e A|3he APl R obd Y th
B A 3.8 F7}.

PyObject* PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
Ezgddygd 42 FoR Y X2} 7| N E QAAZE callable?] vectorcallfun

cE
o] AL tp call €% YAY tp.call Fdo| ALV A% S5 FF
Py _TPFLAGS_HAVE_VECTORCALL Ze) 18 &2 3}A &3 tp_call® =& Walx 5]
o] T4 A shE APIS] D E 7} obd YT
H A 3.80] 71

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 FE MG M5 S B5E L AQUTH AN WSS A ABAE R AL

pul

Sk Z8 args kwargs
PyObject_Call () PyObject * | &&= YA 28]/NULL
PyObject_CallNoArgs () PyObject * | — —
PyObject_CallOneArg () PyObject * | 1 X —
PyObject_CallObject () PyObject * | {FZ&/NULL —
PyObject_CallFunction () PyObject * | 3" (format) —
PyObject_CallMethod () obj + char* 3Z " (format) —
PyObject_CallFunctionObjArgs () | PyObject * | 7} (variadic) | —
PyObject_CallMethodObjArgs () obj + name 7}9 (variadic) | —
PyObject_CallMethodNoArgs () obj + name — —
PyObject_CallMethodOneArg () obj + name 1 A —
PyObject_Vectorcall () PyObject * | Mg F e F
PyObject_VectorcallDict () PyObject * | WEF g A 8]/NULL
PyObject_VectorcallMethod () arg + name HE =2 e =2

PyObject* PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference Z args 2 Fo] A A2} DA ] kwargs 2 F0] 7] o] B9 QAR ZHE
g}o)l W AR callables &= 51‘\/] c}.

g NULLS] ool ok St 1 9471 B2 9o 9 R EE A8IA L. B 9E A A
A F O, kwargs= NULLY < 954 E]—.

AEstd S5 A3E THEsla, A v st o 9] & WA Al 7] 31 NULL-E ¥H3H5h o)
o] AL t}2 o)W HHAA T} 53} callable (*args, **kwargs).

PyObject* PyObject_CallNoArgs (PyObject *callable)
A7 glo] ZelE kol W AA callables TZFHUTE A Qlo] 2218 stold A& T2ot= M3
28 24 o] \:ﬂ—tﬂ ‘?Q Yt}

3E A2 0seta, Aot o 9] & LAY A7) 2 NULL-S W3
9of 7}

PyObject* PyObject_CallOneArg (PyObject *callable, PyObject *arg)
Aek3] 1719) 12 ARt arg= 719 = AR §lo] 22 shol W AR callable e FZE T Th.

o
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destd T8 A3 wheketal, Avfst o 9] & A7) 3 NULL-S REH ey o

¥ A 3.9 F7}.

PyObject* PyObject_Cal 10bject (PyObject *callable, PyObject *args)
Return value: New reference. 532 args®l o3l F013 AAE Fel & 5to) W AA| callables 523 th
AA7F B 5kA] koW args= NULLE = 55Ut

NZHE 52 202 WES T, A 95 WA/ T NULLE BT
o] ALt} oW HA T FF5 T callable (*args).

PyObject* PyObject_CallFunction (PyObject *callable, const char *format, )
Return value: New reference. 7} 7/|4=2] C ¢zt 2 Z & fL‘rO] AA callables TZ3U T} C A A=
Py _BuildValue () 2Etd =W EXE S AFL-31o] 71<¥ YT} format> NULLY 4~ 912, 227}
AF= A ga= HeEbE U T

AEetd 5& AE Eeta, A et o 9 & A Al 7] 3 NULL-S wHEHgh o
o] 2L thE o] M A AR} F5FUTh callable (*args).

PyObject *QlA}
AL

WA 34004 WA formare] 3 o] char *ol|A WA= A5FUTh

PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. 7V 7\ 2] C QA ALE AL-g-3}o] A A obj 2] name o] EH= 0] =9o] A=
SE2FYTH C A= FES s ok st= Py_Buildvalue () TR FAE R 7|&F YT

format-> NULLQ &~ 1o, AA}7F A2 = A b5 UEFH U T
A3etd 32 A5 vhEetar, A st o 9] & R Al 7] 3L NULLS WHEHghU T
O] AL thx Fol A A F5 YT obj.name (argl, arg2, ...).

23t Pyobject_CallMethodObjArgs () 7F o w2 tf ek of] 82

e

AGttH Pyobject_CallFunctionObjArgs () 7} O] wWlE tf ok ] o] 2] 3}

]

PyObject * QXuFZ
Al L.

WA 34004 WA name} formar®] 3 o] char * oA HAE AF YT

PyObject* PyObject_CallFunctionObjArgs (PyObject *callable, ...)
Return value: New reference. 7V 7|22 Pyobject * AAI2 Z8]E o)X AA callableL T3 T}
AAt= NULLE E1vh= 7HE 9] w7 42 Alg-g vth

ABSW 52 ATE VBT, Ao HE o] 92 MY A7) T NULLS MBI T
o] AL thx Fol M A 55 F YT callable (argl, arg2, ...).

PyObject* PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
Return value: New reference. 3}0] % A 0bj2] HIN EE &3t o] 7| A A & o] 2L nameol| A o
ol FAE AAZ AFHY 1jr 7P 8] pyobject * QAtE TEH YT < X}— NULL= 4=
7HH 7o w7} W2 Al g g Ut
HEEE 5% A4S Nas, Ao s o2 BN 7 T NULLES BRI L),

PyObject* PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
7 o] hol A A obje) H A =B 55 EILh o 74 B A S o] 22 nameol Al 5ho] A E2+A A
2 AFH YT
dFotd & A5 wksketar, Avstd o ] & WA Al 7] L NULL<= WHeHhu T
o) 4 A2l APIS) A7) obg I,

>

F
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A 3909 7}

PyObject* PyObject_CallMethodOneArg (PyObject *obj, PyObject *name, PyObject *arg)
A AR AR arg 2 ko] W AA| objo] MIMEE EEAUTE 71 A B E o] 52 namel A 3to]
A9 AA = AFPUTh

A2 52 A9E ey, A shd o9 2 B A7) 1 NULLS ¥HEkgh o).
o] B4 A3k APIS] YR obd U Th
H A 3.90] 271

PyObject* PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kw-
names)
ZE gol W AA callable S & E} 012} vectorcall func & 2 Uth. callableo] W B =S
A 93, callableol] A W B2 342 AH ST

st T& AAE wheeta, Al st o9& WA 71 3L NULLS Wy o
o] Fe Al ThEl API2) DR 7} obgd )
WA 3.9 71

PyObject* PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwdict)
A2 JAA7FEHE 2 22 23 F 5] A AR MY kwdictZ AEE 7| E AR callables
SEFUTh args D2 9H] ARk EFF T

WEAoE A8E s m2 e 2T B g, AAE Wekaof YU Th mebA, o] B4t BE Ao A
o] 7= A2 AT F 7L DAV A AT, 42 Aol e K ZFo] G2 whvk M3 of

Eskep
o] g Al ke APIS] R} o YTt
W7 3.9 7}

PyObject* PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwnames)
HEZF 3 F3& AHEot] HAEE SFUTh HAE o] 52 Ttol W AL name & & AlFH Y
o} A =7 3 &5 = AR & args[0] ©1 ™, args[1] ol Al Al 28k Mﬂﬂ L§§4ﬂ4—%ﬂ%4%
d%ﬂ”JHﬂ”ﬂﬂmﬂ%ﬂﬂﬂ%mmfmmma+‘ﬂHﬂMHJTﬂﬁams 7rol
AA Aoz HAH 4 9l oW py VECTORCALL _ARGUMENTS_OFFSET o] Hal Ut 7|9 = 01 x}—
PyObject_Vectorcall ()AXH AGE 4 J5Yth

A Aol Py _TPFLAGS_METHOD_DESCRIPTOR 7]%°] oW, AA args ME & QA E A Z=E A ¢
HAE AAE EEFUTH

AEstd S5 235 rEsla, Aushd o 9] & WA Al 7] 3L NULL-ES 935 o)
o] == Al shE APIS] E 7T obd U Th
H A 3.9 &7}

7.2.
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724 S£ X|¥ API

int PyCallable_Check (PyObject *o)
AR o7t ZelE AA FEFUTH AAZFFE ol 1S, 187 oW o
T AT E U

ftlo
rE

73 <X ZT2EZE

int PyNumber_Check (PyObject *0)
A o7t 24 R EBS AT 12 WAL, TFA FOW AL S VHFU o] Pt A
AgguTh
WA 3804 M 07k JEl A A 12 ey o

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. 0l 3 025 B3t A}, A9 Al NULLE 9133
ol + 029 53T

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. ol 9| Al 025 Wi A7}, Ao Al NULL-S ¥F3HgHU ) o] A2 Jlol A 334
ol - o289t ETFYTh

PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. 0l T 025 33t A7, Ao Al NULLE ¥H3HghU ) o] A2 dfo] A 3 4]
ol * o298 FEgUrh

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 0ol T 025 3 & A8 274}, A3 A] NULL
EdA 01 @ 029 =3k

WA 3.5 7}

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

rlot
o
<
v
-
pa)
rlo
)
o
X
Ekl
r 4
1>

o
rE
rlet
s
i
&
o
Y
rlo
X,
o
%

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 (P) Object *ol, PyObject *02)
Return value: New reference. 0l-S 02 2 W= U A Y, A 3] A] NULLS ¥FEHgHU T} o] 242 glo| A &3 4]
ol % o029t FF Ut

PyObject* PyNumber_Divmod (P\Objecr *ol, PyObject >k02)
Return value: New reference. W7 3+ divmod () & ZFZ3HAIA| 2. A9 51 NULLS wHEhg Ut} o] A&
o] ETH A divmod (o0l, 02) 2 FS53ch

PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. W7 34 pow () & FZRFHA| 2. A dtH NULL-S WHaH3tUth o] AL
stol A FH A pow(ol, 02, 03) FEFYLH o714 03t A HJuUrtt o3& FAISHHE, 1
Zte]oll Py_Nones AL AL (030 NULLS A L3t H 255 W22 A7 T.

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. /3 X 02] 2] %k (negation) &, A3 A NULL-Z RE&RY T} o] A2 sfo] A

FH4 -0t FTHUL
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PyObject* PyNumber_Positive (PyObject *0)
Return value: New reference. /38 Al 05, A 3] A] NULLS 9H&3huch o] 212 ho| W d 4 +09 555

e},

PyObject* PyNumber_ Absolute (PyObject *o)
Return value: New reference. 02] BHAZLol U, A3l Al NULLS ¥I3SHU T}, o] AL glo] M &3 A abs (o)
9 BSg Tk

PyObject* PyNumber_Invert (PyObject *0)
Return value: New reference. *33- A| 02] 8] E ¥FA (bitwise negation) -, A 3] A] NULLS WHaHgu ). o] A&
shol A & @4 ~0 % 55 gy o,

PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A 0l & 022 Q&£ 0 7 A|ZE 3 A5, A9 A NULLS WHEHgy o).
o] AL glo] W A 0l << o028 F5FYrh

PyObject* PyNumber_ Rshift (PyObject *ol, PyObject *02)
Return value: New reference. 33 A 0l S 025 L E2XE 02 A|ZE 31 Z

Th o] 2L sol @ HAA 01 >> 029 FEFITH

PyObject* PyNumber_And (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A| 0l 7} 022] “Bl E =] (bitwise and)” <, A 3] A] NULLS ¥F3HgHY
t}h o] AL Flol W T3 A 01 & o028 S5 T

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value New reference. ’35 Al 0l T 022] “BlE W v €} & = 2] 3} (bitwise exclusive or)” <, A 3] A]
NULLZ QBF&H3hU T} o] 22 «L‘ro] HEHAA 01 » 029}5*@(14‘4-

PyObject* PyNumber_Orx (PyObject *ol, PyObject *02)
Return value: New reference. 33 AN 0l 3} 022] “B| EH =2] g} (bitwise or)” 2, A 3] A] NULLS WY
AL Tol B HAM ol | 029 EE T

PyObject* PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference 0l 02E Y 3F A3}, A3 A] NULLS HEESHU T} o] AARE o] o] XY 5HE
A ZFe] oA A (in-place) = F U T} o] A2 Thol M 7 01 += 029 T &Yt

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. 0l | A 025 " A3} }, A3 A NULL-S WHEHgHU T}, o] A4k ol o] X454
A ALe] ol A (in-place) 5~ B Ut} o] 2 3Fol A FF o0l —= o029} 55U th

PyObject* PyNumber_ InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 0l 2} 02Z 33F 23}, A3 A NULLS WSS T}, o] A 4EL ol 0] X435
A ZF2] ol A (in-place) =B H Utk o] 22 sto]l W £F o1 *= 029 FFFTh

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 01 3} 025 34 FA43 23, A3 A] NULLS wHag Ut} o] A AR o] 9]
2| A8k A2} 2] ol A (in-place) 528 5 U T °] 7/3% gto]H & o1 @= o029 TSI Th

B A 3.50] &7}

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 0l -2 022 = 528+4 &2 o] (floor) U, A 3] A] NULL-S 9F3Hshu T}, o] o Al
L ol0] AP A&} ol A (in-place) 3 F Uth. o] AL sto] W B o1 //= 028 TS5t

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

l
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PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. 0l < 02 2 Y U A, A9 A] NULLS WFEHEHU T} o] A4 0l 0] XY
1A A 2F2] of| A (in-place) =3B U T o] 22 she] W £ ol %= o029 F5FUTh

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. W7 T pow () & 24 A 2. A9 51d NULLS ¥F3HshU o} o] A4k
Z ol ©] A/ AstE A A4 ol Al (in-place) 3B F UTH ©] 22 037} Py_Noned W] Tho]H 7 o1 **=
029}, 2% A 90 W pow (01, 02, 03) 9 At AP} F5AUTH 035 F A, 2 Ao
Py Noneg A3 AL (030 NULL-S AL3hd 255 o 2 2] AN 27 A sh o).

PyObject* PyNumber_ InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A 0l & 025 Q&0 7 A|ZE 3 235, A3 A NULLS wHEhgh o).
o] A4t ol o] A A3t A%} ol A (in-place) BB UTE ] A2 o] W £ ol <<= 029 F5F
ek,

PyObject* PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
Return value: New reference. /35 A 0l & 02Wg L E2Z 02 A2 E 3 A3}5, A9 A] NULLS WHEHEH
Ut o QA2 ol o] A ASFE A<Fe] ol A in-place) 5B U Tk, ol AL sho A £ o1 >5- 029
FsgUH

PyObject* PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A| 01 3} 022] “Bl E =] (bitwise and)” <, A 3] A] NULLS ¥F3HHY
o). o AL of o] A 312 A 2 2] ol A (in-place) = AH VI Tk, o] AL Fhol W B ol s 029} 5
o,

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 Al 013} 022 “v]E X vl €} A 3= 2] & (bitwise exclusive or)” &, A 3 A]
NULLS RHEHHI ), o] AL of o] A 218k H Al 22l ol A in-place) +-HH LI k. o] 2L Thol W £ o1
~= o029t FFHUTH

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A| 013} 022] “B] E Y =2] g (bitwise or)” &, A 3] A] NULLS ¥+3HsHy
t}. o] AARE ol o] A Y3 A 2] o A (in-place) TP B UL} o] AL go]lH EF ol |= 0294 55
FUh

PyObject* PyNumber_Long (PyObject *o0)
Return value: New reference. 3-8 Al A5 A2 HEH 05, A v A] NULLS ¥13-8HU T}, o] AL mlol A
£@4) int (o) 9 55 EI L.

PyObject* PyNumber_Float (PyObject *0)
Return value: New reference. 733 A float AR 2 M3 05, A9 A] NULLS ¥ T}, o] 212 slo] A
£94 float (o) 55 FYTH

PyObject* PyNumber_Index (PyObject *o)
Return value: New reference. ’3-& Al 3ol intZ HEH o0&, A9 A NULLS 9F3HgHU o A9 A
TypeError o & 7} 2 gy th

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. A5 n< A baseS A& A AESE EAE S WU T} base QAL+ 2,
8,10 == 165 dtuto o Ut 42,8 E= 169 A9, Wh3kE FAE 2 '0b', '00' & '0x'9
A% EA A7} 212} ol £ LT no] kol A int7h oF B, WA PyNumber Index () 2 WEE LT

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 excis NULL, then the exception is cleared and the value is clipped to PY_SSIZE_T_MIN
for a negative integer or PY_SSIZE_T_ MAX for a positive integer.
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int PyIndex_Check (PyObject *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 \|3HA DTE2EE

int PySequence_Check (PyObject *o)
Return 1 if the object provides the sequence protocol, and 0 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 *o0)
BE A XA 09 AA 45 3ok, Aofstd -18 WYt o] 22 Fhol A 4] len (o) &
S5k

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 Al 0l 2} 029] o]o] & 0] 7] & ¥&3}31, A 9|3 NULL-S 983 th
o] AL Thol W EAA ol + 029 B FIT.

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. A| A2~ A 05 count A WHE-SF A 35 ¥I3Es} A U, A9 A NULLS WHEHSH
Utk ol A& ol A £AA 0 * count % FS T
PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. 33 X 012} 029] o]o] & o] 7] & vl3}t3t 1, A9 3td NULLS wakgh o}
o] A4HE ol 7} A A5k Zﬂx}ﬂl AN A (in-place) B P Uth o] A2 Ttol W FH A o1 += 029t 55
ek,

PyObject* PySequence_InPlaceRepeat (P_yObject *o0, Py_ssize_t count)
Return value: New reference. N A2~ AR 0= count ¥ WHE-3 A0} = Hlﬁ]—'@}ﬂ L, Als
Ut} o] AL 07} A AEHR A A2 o A (in-place) 4 L T}, 0] 22 5] 1 E 3
FE T

PyObject* PySequence_GetItem (PyObject *o, P\ ssize_t i)
Return value: New reference. 02] i AR 2 25 ¥l3al A}, A9 3d NULLS ¥ th o] AL slol &
£94001] 2 55Tk

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_til, Py_ssize_ti2)
Return value: New reference. A/ A2~ A 09 il 2} i2 AFo] 2] &£8lo] AL HIEsl AL}, A 9 81d NULL &
HEEHet U Th o] A2 Ttol W F@ A o[i1:i2] 2k FFHUTH

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
AA vE 0o i A Q40 o ?gfﬂqu} Njﬂfs}uﬂ o 9] 2 WA 7] T ~1
SRR T o] 212 Shol M £ o v B E UL o] A5t ve

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

KN
=2 v H
et FZ2E

int PySequence_DelItem (PyObject *o, Py_ssize_t i)
o AA i WA 228 AR AMeE -12 NAFUT o] AL T8 B del o119 FF
ok

int PySequence_SetSlice (PyObject *o, Py_ssize_til, Py_ssize_t i2, PyObject *v)
Al A vE AN AL AA 09 il o A i2 Ako] o] Sefol o th YU T o] AL Fho]H F- o[11:12]
- vsh BT
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int PySequence_DelSlice (PyObject *o, Py_ssize_til, Py_ssize_ti2)
N2 A 09 il A i2 Abe) o] Eefol 2 AA T TE A she -1 WU T o AL ol A
T4 del o[i1:i2]18F5FUTH

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
0°ll A& value®] +E WHEAFUTE F, 0[key] == valued TE3tE keyd] £ 5 W3t A5t
H-12 R T o] 212 Fhol i FH A 0. count (value) & FF YT

int PySequence_Contains (PyObject *o, PyObject *value)

Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
0[] == value @ WEslc 3 WA AP~ 2 BBk o2 A -12 BBFU T o] AL Fol 4l
#£94 o.index (value) &} 55t}

PyObject* PySequence_List (PyObject *o)

Return value: New reference. N @21t o|H 8] B 09} 22 Y82 717 |2~ E A A| & ulsks A}, Aot
NULLS ¥H&3tuch W1&d gl2E= A2 2oz BAgg Ut o] A2 stold A 1ist (o) 2

S5k
PyObject* PySequence_Tuple (PyObject *0)

Return value: New reference. A| A1} o] B 2] E 09} Z2 Y22 713 52 AA & w35t A Y, Aofstd
NULLE BHESHU ) 07} FEol W, AR e 427} MBE T, 194 o FEol 489 eow

BE YT o] AL Fhold A A tuple (o) & FSHUT

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. A 2>} o] Bl 2] & 02 t}2 PySequence_Fast* A4 50| A A& 4= Q)
= AA 2 Wk A4 7k A DAL ol g Eol oh] W mE B A A BlAE R ALEShe} TypeError
E A YTH A9 A NULLS ¥HEE Y TH

PySequence_Fast* &4+ 07} PyTupleObject Y PyListObjectelal 7FA 3 02] HolE B =
of A3 AA 287 ufZell o] FA o5 ERFUTH

CPython ==& A5 A}& o 2 o7} o] m] A| A AU 2|2~ EW, vhEks Yth

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

PyObject* PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t i)
Return value: Borrowed reference. 02] i A Q45 W13st=1, 07} PySequence_Fast () ol &3l ¥kt

5 13, 07k NULL O] of v, i7} A el Qlvkar 7Hg o

PyObject** PySequence_Fast_ITEMS (PyObject *o)
PyObject 3Z Q1 E] 9] SH5 v &-& ¥t3stuU ). o7} PySequence_Fast () ol &3l ¥F2tE ¢l 11, 07} NULL
o] ohuebar 7 g th
gare) 277 WA, AT FE AL
= ole g

: W23 5 gl 21 SHA A 2. nhebAl, Al 2k
EEER RS R R S RUE EX)

PyObject* PySequence_ITEM (PyObject *o, Py_ssize_t i
Return value: New reference. 02 i HA 2 A5 ¥I33 A, A3 NULLS wHE sy o)
PySequence_GetItem ()2 W2 g Alo] X"k, ool 3l PySequence_Check () 7F ZF A A A AR
3, &5 A9 AF 2454 vk
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75 012 T 2EZ

PyObject_GetItem(),PyObject_SetItem() & =il PyObject_Delltem ()&
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 witha __getitem__ () method, since in general it is impossible to determine what type of
keys the class supports. This function always succeeds.
Py_ssize_t PyMapping_Size (PyObject *0)
Py_ssize_t PyMapping_Length (PyObject *0)
43 N AA 09 7] 58 MBS, AT 12 RBFUTE o= Fold BB len (o) FFFH
U,
PyObject* PyMapping_GetItemString (PyObject *o, const char *key)
Return value: New reference. FA+<L keyoll 3 B33l 09 2 41} A3 A NULLS W3S
E84 olkey] A FEHUTh Probject_GetItem() T FEFAIA
int PyMapping_SetItemString (PyObject *o, const char *key, P) Object *v)
A ool A AL key S Fhvoll viB Ut Asfetd -15 mz}\% .
v} 53Ut} pyobject_SetItem ()T FRIHAIL. o] &

o] 2L F}o| M £ olkey] =
FEvel e 2 E £14 s
int PyMapping_DelItem (PyObject *o, PyObject *key)
A ool A AA keyoll )k vl 3

2 AAGYI. A -1 NG
olkey] 2t FEHUT °| A2 Pyobject_Delltem() 9] B YY
int PyMapping_DelItemString (PyObject *o, const char *key)
—

A 0o A BALD keyo] T3t v B A AT Tk AojshE 1S was
olkey] &} T5 &

o o] 22 st

o
i)
pa)
rlo
i)

_04
X,

int PyMapping_HasKey (PyObject *o, PyObject *key)
)33 A2

Aol key 7174 92 12 Whakah, 187 o 02 W of
09t 55U o Bt G4 B HUTH

.

|
jf_l,

SEES R
__getitem_ () WINEE TE3tE ¢ D= o= dA A F st Al
2] YAl Pyobject_GetItem ()< AFESHAAIL

1-0
-
v
f
=

it
T
|o

int PyMapping_HasKeyString (PyObject *o, const char *key)
EEEE

= ]—/\]— /\‘]—3_'—‘61—]4];].
__getitem_ () WA=

£ 5500 YA BAD ANE BEE S BP9
SN 2. o8 B g nro

SEECEE
2] Al PyMapping GetItemStrlng()—E—/\]——9'-01—”/\]_1_
PyObject* PyMapping_Keys (PyObject *0)

A ol key 7] 7} 9107 1€ WESHSLAL, D19 A RO T 0L WHEHLI T o] = ol W B
0%t BEFUL o ot &

Return value: New reference. /383, 2] 0] 7] 8]~ t} As) s, NULLS 93
W7 37004 W7: ol Aol & F47h Fl2E G R
PyObject* PyMapping_Values (PyObject *0)

Return value: New reference. /383, 2] 0] 3k

Rty o A shd, NULL
WA 3704 HA: o] A= 7 g rEUE

=g NS o,
ZS EAs YT
PyObject* PyMapping_Items (PyObject *0)

Return value: New reference. /383, 21 4| ool 31
we 73t

& 5 g 2EE NS 974 4 FEL 7)-3
< Z g3 FEYUTh A9, NuLLg uhE gy o
WA 3704 HA: o] A= 7 P ArEY EZE sy SuUnt
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7.6 O|EEIOIEH ZEEZE

53] olH# o] HE AHESH7] 18 F 7t A5yt

int PyIter_Check (PyObject *0)
A o7t olEE oH 22 EZZ A Yt L el Ut o] T4+ 4 43U

PyObject* PyIter_Next (PyObject *o)
Return value: New reference. ©|E]d] o] A oo A t}2 g2 ¥kt U ) A A= ol # o] of oF gy}
(o1 A= Aot AL TEA AAdYh. F2 3ol gled, 97t Aq@ﬂ;‘] k2 JEE NULL=
‘?}?_]’@”4 th FEZ 774‘41 =5 011‘“47]' HM@"? W, NULLZ RF&hstal o 9] & Ayt

ol olH £ o|H o] EdtE F2E Fdsted, C ZEE old Ao & Fojof th:

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

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

}

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

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

Py_DECREF (iterator);

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

}

7.7 HH Z2EZ

shol oA AL 5 9 oW AR & BH vl e) W w o] that A2 E g Th o8 e A
o = g bytes % bytearray, 18 i array.array % 22 9% #5490 2FFUh A4HA ol B
HeE olul A Aeluh 44 A3 2L 54 S A Be AT 4 AsyTh

e % B A7 mhe o7 QAT (oluhs) 2 W Ee W] o3 WA L FED EAL FHEY

ok ol | gl At 57k B A glo] A4 v 5o Al sk Rol whr A g Th

golME C oA W3 22 EF FAOR o]t 7|eo AFTHULE o] ZEEF &= F 7HA] S0
AsHrh:
o AR FZo A=, Fol “HF I o)A S R £ Qled, 2 Fo AL SR wH Y FRE =&
e A Fuh o] B o] w5 AA L 2A oA A Yt
o 2HAS ] A=, AA 9] AA] sHE ol H ol thet ZAHE A7) A3 A8 7HA] S A 5 Qs
Uth (& S0 WA= v 7l B,
bytes ¢ bytearray 9 22 g AA = o7 B3 E vl E A F FA o =S¢tk & FHE
7FsdaYch; ol & S0, array.arrayol 98] = &%= 4= HE vlolE Zho| E 4= dH5Yth
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34 Qe ol 0] el ol Sl AR write WA= UE: W AR o A8 o) | whol=
S Ul 5 9E BE AL 5ol 1R T b AG write () 7 ASE AAS 2 Ul cle 817
A8 S AT LA A readinto () 5 08 OHE WAL S QA4e] ) ol o] WAl Ao B 8 g
SRR ERIPA

CARA DA% 97 A5 AAE QDA 02 B BHAY ARG S JEE JUT
W3] QB3 o] 2] 4u] A7k T4 Ao Ul W E @ Pl F A Atk
e SHIE /) 42 PyObject_GetBuffer ()& S&3Ut}

*wr e s* YA FE F SIUE AMRSe] PyArg ParseTuple () (e 1 ¥A FshWhHE ST

7.71 HI{ XA

Wy T2A (EE %31 “Wu”) = o2 AA 9 viol v g dlo] 8 & stol x4 Eiliﬂ‘ﬂ‘ﬂ]ﬂ] =
Ho=z fF8YTh T3t i/\} mL(ZerOCOPy) g MAYZLZ AT 5= dHF YT HEE
RESIR b /\}%’SH/H o] HlolEH & Thol LRI A o A 2T 5 JFUTH
Ci‘f%‘-‘ﬂ %*J? WE L 4= glon, &4 AA gtol B2 ALE 7] Ao 22317] fg A v R E5
B 9l W2 2] (in-memory) P4 02 F 231 to]H & A3t o AHEE & A5
glo] % 01Ei g E 7t =3t 29 tlole 83 28, 3= pyobject ZAE 7} oh gt Tk C
Zxﬂ‘il\/l‘:‘r o] & F3l ¢ TAsHA eI BEAME = JdFUTh HHAE A= dut it 28w,
Hreg § AAE s T %%HE}.

A& 3= (exporting) A A& ZHA ob= 2hh ek A1 A2 v 3 A4 F2AE FRAAA L. HHAE doHH,
PyObject_GetBuffer ()& FZ A L.

=y
H
30
K
é

Py buffer
void *buf
Wy oo 98 71¢H =83 T2 ALE 7he] 7= ZAE. o] AL |5 A} (exporter) 2] 3}
YA MR E5 U EE XL AU A& 50, 89 stridesE AHESHHE ol
HEz E59 E5

void *obj
A5 3}= (exporting) A A ol T &+ | Fx. FRE A8 A7} A/3F, PyBuffer Release ()l
ol AFs o' Fastu NnuILE AAFH U o] SE+ ZF C-API &9 W8 3 5y ok

s

~—/|\—§'l— 7§—?—§, PyMemoryView_FromBuffer () PyBuffer FillInfo ()% 71'5'\]-1 Sl o) A]
(temporary) ¥ 2] A%, o] == NULLY YT} EwtA o 2, A& 5} (exporting) 21 A &= 0] A
AE AR gkotof gk,
Py_ssize_ tlen
product (shape) * itemsize. AL vfjFo AL, s R E
Qo] 49, A% BHO 2 BAHTH w24 T2A 7 24 8 B9
((char *)buf) [0] <1 ((char *Ybuf) [len-1] HHY Y A
&

230% Wzt guE Fedu AT fRE o
PyBUF_WRITABLEY YT}

int readonly
w37} 27 AeANE el BA 7 QUL o] BEE pysur mRITARLE S 1% Ao H
gt
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Py_ssize_titemsize
9 8 40 B2 37 (vlo] E)YYth NULL o] o} format Froll £&H struct.calcsize ()
@t 2o
Z 23] &AM AV PyBUF_FORMAT 2|1 glo] HB & &
A9 itemsizesw A8 Al A9 g Z5UTh
shape©] 942, product (shape) * itemsize == len X7} A& AR 48 A=
itemsized AHESt] WA E AT 4 sy
PyBUF_SIMPLE ©| W} PyBUF_WRITABLE 2 3¢ A3 Z shape©] NULL O] W, 4 H] X+
itemsizeSs FA3}tA itemsize == 12 7}A 3 oF gt}

J5tH, format-& NULLE A AE

const char *format
B $52) g2 4
"B (R E Pt ol )

o] == PyBUF_FORMAT Z 12 Alo]F U}

B3t struct 25 28Y B NUL £ 8 FA14Y. o] A o] NULLo| W,
=
E

int ndim
w2 2] 7} n ihﬂ W22 et A9 . 0019, bufs &2ZEHE Yl = 94 F5< 7He
AUt} o] A%, shape, strides W suboffsets+ YFEA] NULL o] of oF gt}
U] 3 2 pyBUF_MAX_NDIME H o] 1Y 42 64 2 A 33Ut} Al B A= o] A S 25 of 311,
Ak W 9 9] 42H] Ak= PyBUF_MAX_NDIM A 7FA] A 2] e 5= 9lofof gyt

Py_ssize_t *shape

n-ZHE W E 2 R e BFE YeRUl= 2o ndim®] Py_ssize_t B} ¥, shape[0] * ... *
shape[ndim-1] * itemsizex leni} Zro}of gt}
2% 7k2 shape[n] >= 02 A|gF Yt} shape(n] == 02 ZA¢= EWH3 37 2 _3HY

t}. x}/\ﬂ{} HH = B as) g ol BREAA] L
shape 1] -2 4w Ahol| A] 2} 7] A& Tk,

Py_ssize_t *strides
2 A A A 848 AL A5 AUE vho = 8 AFFHE Aol nding] Py ssize t

4.

sETtoE e dele] A5 £ Uk I mde] A, AEvto=E BE oA,
& AFE strides([n] <= 0 A¢E AT F AMOF%‘HD} AA R g2 SAR i E S
FzegA L

strides W} G- 4] 2ol 7] 91 7] 284U ok

Py_ssize_t *suboffsets
Zo] ndim®| Py ssize t ¥] Q. suboffsets[n] >= 0¥, n WA LS vt A4H 7k £
AEjo]aL MH =4 Fh2 “é‘iﬁ(de—referencing) S 7 Z A g uf ]E TE UrEHE‘%EP
= -4 AH Q@ ZA ZFe o H X (de-referencing) 7} A 3} A] ¢Folof g3 LFERY ‘44 (A5 w=e
Zo Ao ~Ego|E).

£ NULL(7] &2 g}) o] o] oF &yt
2 2] (PIL) ol A AFEE U th o] 213t u g 2. 4vof A A
ol O

it
i
Y
N
i)
X fo
o
N
52
o
=
S
el
[

void *internal
0] Z1-& A ¥ &F+= (exporting) 2| of] &3] | F-H 0 = AF-H Ut o & 59, o] 212 A5 A} (exporter)
Vi N1 D}}\] Mg 4 9o, o7} oH A= uf| shape, strides 3! “] suboffsets ] &g & si A& oF
BHE=A] of o 3t EEH:LE Z%X}“SPL o] AHS-H Ut &v) A7} o] s ‘:‘474011/‘1 = FEUTh
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772 HI 2™ K4

W= )7l Pyobject_GetBuffer ()5 F3| A& 3l (exporting) ZAZ HF & iﬁ,% HUA a5t |l
2o =g A 229 g0 ZA TE F JLBE, Av[xt= AT 5 = AEgd A F3 S A A5
A3l flags AAHE A& T

BE= Py buffer BEE 273 F3 ol o o stA] 9FA A eH Ut

O3 BT+ flagsS] F &S WA k3 FAF EHLE o2 A QYA ok FUth: obj, buf, len, itemsize, ndim.

readonly, format

PyBUF_ WRITABLE
readonly BEZ AF Utk AAHH, A3 A= WEA] 227] 7hs 3 W3 & Alg sk A
A€ Hasfop gt 13X %}2“‘ AsAe &7 A& WY 27 7k WA E AT
T QARE BE A Aol ths] A3 S A8l oF T -
PyBUF_FORMAT
format YEE AATUT A=Y, o] =& Svl2A Ao Utk 18X ko,
o] M= WHE A NULL o] ofof ],

PyBUF_WRITABLE-S 1;}0 AR rE ZH 12| 9 4 A5 YT PyBUF_SIMPLEC] 022 AoFrnZ,
PyBUF_WRITABLEZ 583 *‘EH:E AHEE O Zhg 2 7] Zhs st M E 8 A ¢ s UTh

PyBUF_FORMAT-S PyBUF_SIMPLES A2 st dolo] 229}t 2 4 55Ut PyBUF_SIMPLE 2 o]u] 3 4]
B(FZ gl HholE)E gyt

shape, strides, suboffsets

WRele) o] T2 E Aot 21t BPEIL Fadte AR Gt 2 2o 1E 1 okl e
Zejao ZEHES 2TFUL
23 shape | strides | suboffsets
SRAE|
PyBUF_INDIRECT yes yes 2 &5t
yes yes NULL

PyBUF_STRIDES

PyBUF_ND yes NULL | NULL

PyBUF_SIMPLE NULL | NULL | NULL
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CUZERASAS YAACE (T 5 e, 2Ego|E AW E 275 2187 7| = Foch
AEgtolt FH7Eglod, W3 = C-AKo]ofof Pt
23 shape | strides | suboffsets | 915 M
PyBUF_C_CONTIGUOUS yes yes NULL ¢
PyBUF_F_CONTIGUOUS yes yes NULL F
C -
PyBUF_ANY CONTIGUOUS yes yes NULL CESF
PyBUF_ND yes NULL | NULL C

HSF OXd
I H 4O
RESR 2L F A Sl 2ol ofs FAE FFUTE WA, ¥ F TREZ L AF ALEE
z23S dd =Y a2 ATyt
g EoA Us AYHA 4 A5A4S deEtd Ut 2vAs A5 ddar] I8
PyBuffer_IsContiguous ()5 &3 oF &t}
3 shape | strides | suboffsets | 91 | readonly | format
J8otd
PyBUF_FULL yes yes dastd | U 0 yes
dasd EE
PyBUF_FULL_RO yes yes 223} U 1 0 | yes
PyBUF_RECORDS yes yes NULL U 0 yes
TC -
PyBUF_RECORDS_RO yes yes NULL U 1E=0 | yes
PyBUF_STRIDED yes yes NULL U 0 NULL
TC -
PyBUF_STRIDED RO yes yes NULL U 1E=0 | NULL
PyBUF_CONTIG yes NULL | NULL C 0 NULL
TC -
PyBUF_CONTIG_RO yes NULL | NULL C 1EE=0 | NULL
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773 5%

2]

HH &
NumPy-AE}: shape1} strides

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

ndim == 0909, bur7} 7} 7| = Wl 28] Y X7} itemsize 719 ~Z2E | AH Ut o] AL, shape
W strides®= 25 NULL QU Tt}
strides7}NULLO| W, Bl £ -2 Col @2 g Utk 28 %] koW, An| A= th53 Zo| n-2H¢g

ol 2ol o Al 23] of gk

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

oA AFAEo], burs A W2 B2 o] RE 9AE b2 5 AUk A2 A exporten) = o]
doz e KRS AN T4 Aotk

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

if ndim <= 0:

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

return True

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

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

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

PIL-AE}!: shape, strides & suboffsets

Ui G 9o, PIL 2l WGl & 9] th 228 7hd 7] 93] metol i EAE D 4
AsUTh dE £, €U 3-2A CulE char v([2][2][3] =270 2-2+4 vi & 7}31 7]+ 2709 Z2lH
HEE & 4% Jd5UTth char (*v([2]) [2][3]. suboffsets B A, o] F fﬁ‘ﬂlﬂ“ bure] A Z B Eo
A= 2 5 Jed, WEYY A= YA Ay X2 5~ = F 7hY char x[ Wa-E 7he gyt
t}&2 NULL©] o} strides 2} suboffsets 7} 91-& wl], N-x}9 o1&l A7} 7}8] 7] = N- x]—-d g Q4o sk =
Qe & uhashe B4 U

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

(THS seTATol A1)
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R s S e e P I )

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

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

return (void*)pointer;

7.7.4 HI{ A

int PyObject_CheckBuffer (PyObject *obj)

obj7t M3 AEFH o] A5 AWt 1S WhEstal, I¥ A o 05 WYk 1o widd o,
PyObject_GetBuffer () 7}/35& Zolgtal RAsHA = syt o g+ 34 45Tyt

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)

flagsoll A A H 2 viewE A +E = exportero Al L3S iy th Zﬂ—‘—z}(exporter) 7} &3 739
HHE A5& 4 ¢lthd, PyExc_BufferErrorE& 997]31, view->0bj & NULLE A A3, -1 &
HHes) oF ot

A F-3Hd, viewE 211, view—>objE exporter ol t] 3t A % 2 AA3ta, 0 vEg YL 84S
o AAZ 2 AAAstE A AH (chained) W ¥ FF A2 A%, view—>0bj = exporter Al o] AR =
F2E AUk (M3 AA F2A4F HA L),

PyObject_GetBuffer ()ol 3 A9 &L pyBuffer Release ()o g E& 3} %S o]
Folok FUth malloc () & free () & FAFUYTE wetA, &A8]A7F W E ZFYJ 3 Fof &,
PyBuffer_Release ()% A&s] ot S &S ok gyt

void PyBuffer_Release (Py_buffer *view)
W 3 viewE ) A 5F3L view->ob3 9 W‘é‘_ P2 ASE LAY M7 HE AR EH A e, o
F5EWEA T2 F FUTh 124 oW 3

2=
= =]
PyObject_GetBuffer ()& &3 @A g2 Wl o] & T Edh= AL YUtk

Py_ssize_t PyBuffer_ SizeFromFormat (const char *format)
format o] GA = itemsized WIS U T o 2] 7 A SHE, 9 & WA A 7] 11 -1 vkEshy o)

B A 3.9 F7}.

int PyBuffer_IsContiguous (Py_buffer *view, char order)
viewZ ZoH W22 7} C 2 (order7} 'C) oY ZEH ALY (order 7} 'F ') AL o)l AV E = S
(order7} '5) ¥ 1 & WS Th, 1) ghow 08 wkahgh o). o] B B4 A B I

void* PyBuffer_GetPointer (Py_buffer *view, Py_ssize_t *indices)
Z 0 A view W59 indices7} 7} 71 = W 2 8] 94 9E 7FAF YU} indices= view—>ndim Q1€ 2 9] nj
= 7 Ak Futh

int PyBuffer_ FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
bufoll Y= AL len IOl EE viewZE EAFS UL forts 'C' == 'F'(C2EHY == X ET ~ELY
=Y 5 T AFUTh dFstd 0o] vhE 31, o 2 7} Q1o ~1 0] RkSkE Ut}

int PyBuffer_ToCont iguous (void *buf Py_buffer *src, Py_ssize_t len, char order)

srcol] Y= len BIO| EE bufol] A4 A2 EANSIUTLH oders 'C' EE 'F' EE 'A'(C 2B Y
TE=XEHAEY /\"1 TeEE S E = Adsyth A8t oo] WiEtE 1, o 87} 9o -1 9]
lﬂ-%]—ﬂblr/}.
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o] &4 len = sre->len o] H A 3 S o}

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

char order)
strides ] A& F 0] R A Hlo] E =2} 0] X shape & & =5 (order7} 'C'YH C 2~ELY, order7} 'F' ™A
ZET 26w G nlolE ~EFO =2 AF )

int PyBuffer FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py ssize_t len, int readonly,
int flags) .

readonly || whe} 2 7] 7HsAd o] A H len 379 buf & =% 318] = A5 A (exporter) o] T 3F M7 8 S
A G Th by B35 gl o =9 A2z A H Tk
flags A7 = 27 73S YebdUth o] &= buf7F ¢ 7] A& o2 AR F AL PyBUF_WRITABLE®]
flagsol A H o QA kod, F4 e 27t A dh= HE viewE A5t
JF 3, view—>0bj & exportero] thet A} Fx=E HAASL, 0 H2FULE 187 dowH,
PyExc_BufferErrorE 9271, view—>0bj & NULLE A3 & -1 W&sy}

o] =7} getbufferproce] AR A8 W, exporter 7 A 31 (exporting) A = A8 = of oF 8111, flags
€ 5AHA 3 A2 A ofof FUTh 13X 922 W exporter 7} NULL ] o] oF F 1 Tt

78 H2 W Z2EZ

WA 3.05E A,

o] T Thol W 204 “HE B ZEEZ”API 47

TASHA AT 2x ZE o] A S GA SFEE Fr52 o8] =EFH U Th

T84 A 4GS AAT, AAS AT T 22 AN £H LS AT 2+ GEU Lk

w2l A, Pyobject_GetBuffer ()(EE y* Ywr 29 F &= 23l= pya

F5)2 T2kl Aol e v ol B2 AT, s HE 3

TEh= Aol FE U

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
7AYoz ST 4 At 97] A8 vme 93 o B3 % A2 W Tk ol AL T
AZHE 22 w5 AE 0|25 A Al oF gtk B2 H, 02 VIS I, buffer E W2 2] 91 A 2
ARSI, buffer_len W3 Aol 2 AAFUTE of 2] Alol, 18 ek} 1, TypeError & A4 Pk,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Q12)e] Hol e & TP 97 A4 vl e) AN 3 £ e S MBI obj A= B A
W= 97 b5 o Qo] 28 A UshoF Fuith YFIH, 02 NI, bufer s W B A 2
ARSI, buffer_len 3| Aol = AR T ol 2] Alel, 1S WHEHSLAL, TypeError & A4 g Th
int PyObject_CheckReadBuffer (PyObject *o)
o7t GA A IHE ¢7] 7hs B 5 o]~ 5 AYshd 15 W&tk 284 ¢kod, 02 W
ek o] gt 34 4T
ol = W HE THA LA sfAIsE AL o, S G S T Eo5tE T TS Aol AR
S 3412 2. o8 B2 o™ oAl pyobject GetBuffer () B ARHAA L

—

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
27) 7hs gt vl ] f Aol g ZAH S Ut o A= G D A IR E, FA ¥ 3 AHF o]~
£ Aok et AF s, 02 WS, buffer& I 2] 91 X = A AL, buffer_leng W Aolg
At ol Alel, -1& ¥H&etal, TypeError & A4 3y th

-
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o] Fe} dt 54 vhold A FolARt AP Utk AsolA XA P9 AAS dDshe AL F2
ko] opd Ut shold T2 Aol A AX S Wweted SHE o 7R eA FAdsA dvd, WA o
AAE 4@04—6110%?}14@, o%l% a01 xﬂﬂ 94 181?1%1 Qs W, pypict_Check ()& AHESHAAL L.

Ax: o] Aol AR Bot Ags s AR §L o DA AANAY, e Pt HET A
o4l A2 £ NULL S Selah] b U Th NULLS AR e A2 guke] MAlS T Qe e
A2A522 4 dedy

8.1 7|2 4|
o] A ML sholdl F A2 A ZE AA noneol th3) 47 T

8.1.1 & ZHA|

PyTypeObject
WAE S 71eshe ol AHEE = AA S C F2A.

PyTypeObject PyType_Type
o] AL @ AA Y F AA AU stol W AT typedt 2L AA AU

int PyType_Check (PyObject *o0)
A3 07} £EY Aol A 48 Yol AxTog LYol § AT 00] obdl G WAL ThE
BE 4908 kg o %45 B4 4B Th

int PyType_CheckExact (PyObject *0)
A3 07} % A o] A7, B2 G A o) A o] o] T 00] of
W T o] Bt 34 A3 U Th

o
ol
o
rE
i
E.?‘_',
v
£
v
rlu
td
rl
oM,
o
(@]
o
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unsigned int PyType_ClearCache ()
Wi 23] AXNE As Uk dAe WA Bj 25 Bkt

unsigned long PyType_GetFlags (PyTypeObject* type)
typee) tp_flags W BT L) o] Y F2 Py LIMITED_APIS 37 AH8-37) 91 2
AE Zef 2 v Es ghol A w2 Tholl b A QN A HAHAG, tp flags AFA ol gt
A2 APL QR 7} oby e,

¥ A 3.20] =7}
HZA 34004 HA: 93-S o] A long©| o}y 2t unsigned long Yyt

void PyType_Modified (PyTypeObject *type)
W3} 249 BEAE Gol TR Y A AN E LER Pt B o= HE W o] s FHAE
TELE FAT FolE o] e TEMoF UL

int PyType_HasFeature (PyTypeObject *o, int feature)
F AA 07} 71 feamres 473 0] obd & vHEHE
Y,

int PyType_IS_GC (PyTypeObject *o)
3 AN «F A2/ ANS AT Yo F2 VBFYUL o2 § T
Py TPFLAGS_HAVE_ GCE AAFSU T}

_1% >ﬁ

f
<
Iy
o
N
olr
flo
sV
1o,
R
Iu
i
)
[
fu
£
>
hunil}

int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
a7} b A B olw S w33}

°of Fe AA ME FW AAFULCE S, __subclasscheck () 7Hbo] tsl 25 A 5k

=]
issubclass () 7} T8 o= 2 22 HAALE ot ™ Pyobject IsSubclass ()8 TZ23AANL

A

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
Return value New reference. & AR tp_allocEFS 3t Guk A 2] 7]. sto] o] 7| & w2 g
WAUZE AL o] A AR BT R E U ES NULLE 275

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. @ 1A 8] tp_new &S st dut X8l 7]. 9 tp alloc EFS AFE3}

o] A 1 AEAE whE T}

int PyType_Ready (PyTypeObject *type)
QWA E v U T 27131 SRt 2E @ AA o ths) o] Wi =S
i B Wols el 2ol A A% E S8 /AT TE AF A 02 ML,

ol 9] & 43 3hch.

i)

s

T s okt o] g
LF A -1S NS

ZF31:  If some of the base classes implements the GC protocol and the provided type does not include the
Py_TPFLAGS_HAVE_GC in its flags, then the GC protocol will be automatically implemented from its par-
ents. On the contrary, if the type being created does include Py TPFLAGS HAVE_GC in its flags then it must
implement the GC protocol itself by at least implementing the t p_ t raverse handle.

void* PyType_GetSlot (PyTypeObject *type, int slot)

AR H EFo) A8 P4 EAEE W ok AF/INULL oW, £ F o] NULLO ALt 57 R RS
A e ) WS R T2 9SS e UTh TEAE Ao R A9 2AHE AL P4 Jox

B R R

slot Q1 2F9] 7153k 7+ PyType_Slot.slot S FHZRIIAA L.
nype©] F o] op ¥ of &) 7} A g T

WA 3.40] 37}
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PyObject* PyType_GetModule (PyTypeObject *type)

PyType_FromModuleAndSpec ()5 AH&ot] S W= AW E J4 #H9 28 AA & w3

Ut

FolA P Add BEo] 91w, TypeError & A4 St3 NULL& W& Th

o] 4 dutHow WA=} AYH RES /AL E U AP UL o2 d WA= oA,

PyType_GetM odule (Py_TYPE (self)) = 9 & e 4

Py_TYPE (self) & 9 =3 Fej~9 B Fgh~
e mEd AE AL byt WA =g B3

B A 3.9 F7}.

void* PyType_GetModuleState (PyTypeObject *type)
=017 PF FAH vE AR AEHE N3 ULL  pPyType GetModule () 4 39
PyModule GetState ()& EO]'}——- L2 71714yt

FolA Yy AFRE REo| YQo, TypeErrorE A 433 NULLS wH3HgHU o).
rypeol] AFH ZE o] YA vk e 7FNULL o] W, of| 9] & A A5} A] 9k NULL S WSS )

ohe gash TEAE @ 8 s H A8,
PyObject* PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)
Return value: New reference. spec 2.2 ¥ & AAE W& WUt} (Py_TPFLAGS_HEAPTYPE).

bases7} FE oW, 4 Y ol 220 2FH RE Fo| Ho]aPo® g Uh
bases7} NULL ©] ¥, Py_ip_bases &% °] t Al A2 Uth I 3 NULL o] |, Py_tp_base % °] T Al A}
|d3 Yyt JEE@NULLﬂ 3, Htﬂ = objectoﬂﬁ s Yt

The module argument can be used to record the module in which the new class is defined. It must be a mod-
ule object or NULL. If not NULL, the module is associated with the new type and can later be retrieved with
PyType_GetModule (). The associated module is not inherited by subclasses; it must be specified for each
class individually.

o] &= MEE Foll PyType Ready ()& EE&FYth
B A 3.9 F7}.

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
Return value: New reference. PyType_FromModuleAndSpec (NULL, spec, bases) o} 553 th

WA 3.30] F7}.

PyObject* PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. PyType_FromSpecWithBases (spec, NULL) 2} 553t}

PyType_Spec

P2 Y5 Jolshe F2A.

const char* PyType_Spec.name
o] o] &, PyTypeObject. tp_names 4 A St o] AFRE Yth.

int PyType_Spec.basicsize

int PyType_Spec.itemsize
A" A~ 9 =7 (8F 9] E), PyTypeObject.tp_basicsize2} PyTypeObject.
tp_itemsizeZd AAdIE o AHEH YL

8.1. 7|2 Al 85
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int PyType_Spec. flags
293, pyTypeObject.tp_flagsE AAst= o AR YT

Py_TPFLAGS_HEAPTYPE Z |27} A AE o] YA & O™, PyType FromSpecWithBases () 7}
Asow Zeas AL

PyType_Slot *PyType_Spec.slots
PyType Slot FZAS wjd. E4 £F3H{0, NULL} o) 9 =gk

PyType_Slot
o) AE A 75 Joote F2A, £ DS} g TALE ERFU T

int PyType_Slot.slot
<= 1ID.
<% IDE F£ZA PyTypeObject, PyNumberMethods, PySequenceMethods,
PyMappingMethods W PyAsyncMethods & BE o] & py_ HFALE 9 o] &&
AEF T o £ 5
e PyTypeObject.tp_deallocs AAS=Py_tp_dealloc
e PyNumberMethods.nb_addg A% 3dl+=Py_nb_add
e PySequenceMethods.sq _lengthE A& 3= Py_sqg _length
& BE+ PyType_Specd} PyType_Slotg AHgste] A8 AT ¢ glsUth
e tp_dict
e tp_mro
e tp_cache
e tp_subclasses
o tp_weaklist
e tp_vectorcall

e tp_weaklistoffset (PyMemberDefS ZZ 3] Al L)

S

e tp_dictoffset (PyMemberDefE 3FZ 3} Al &

~

H
o tp_vectorcall_offset (PyMemberDefS ZZ 3 A1 L)

T2 2=+ A$HE APIA A Py Type_Specd PyType_Slotg AH&dte] AT 4= ¢l

Yok

e bf getbuffer

z

e bf releasebuffer

AR ZAEZ =Py _tp_basesH Py _tp_based AA 3= o] EAZE = AFY
t}. EAE 93l 9, Al PyType_FromSpecWithBases () 2| bases AAE /\]-% 3t
A]_‘I—-

WA 3.99| A ¥ A Slots in PyBufferProcs may be set in the unlimited API.

void *PyType Slot.pfunc
&2 Yol rA YTtk YRR o] AL 34 of o3t Z o1 E YUtk

NULL©] ofd 4= 5 YTt
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8.1.2 None ZHZ|

None ol th38t Py TypeObjectE FFo]H/C API A A H =& A 45 YT None2 AFE o] 7] uj &9 (C
o  ==5 AHE-3A]) A A ololHIE E] & AALSl= AL 2 SR FYTE 22 o] 2 PyNone_Check () &7}
&yt
PyObject* Py_None
9] A E e 3ho) None AR U T o ARSI A E 7 (U Tk B A2 B ool
ChE AR 9} vhRsh A 2 Al el sof Sk
Py RETURN_NONE
C g4 toIA Py noneg WBSHE A2 202A A2 GUTH (Z, Noned] A2 A5 Z74A7)D

ukskghu o).

RE Qe gole) 3719 “long” A5 AA = FHAF UL
o2 Al, thH & ] PyLong_As* APIE 249} FH 3 4 Ql& (return type)-1< W T R3S
A ABH Y PyErr _Occurred ()& AF& A A L.

PyLongObject
o] Pyobjecte] AH 2 stold A AAE Uebd Yt
PyTypeObject PyLong_Type
o] PyTypeobiect A2 AL ol A B4 §E hepduth o] AL Fhol A AZ9) int 9 2L A
Juct.
int PyLong_Check (PyObject *p)
AA}7} PyLongObject |y PyLongObjecte] A H ol & wi&FqUtt. o] 4= T4 AT

g},

int PyLong_CheckExact (PyObject *p)

AA7} PyLongObject | ARk PyLongObject®] A B & o] oy ¥ & &gt} o] Shee= &4
BEL NS

PyObject* PyLong_FromLong (long v)
Return value: New reference. vZ25-¥] X| PyLongObject A& ¥1335F A, A9 sHd NULLS ¥FEHgH
Uk,

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 Z K E| A PyLongObject AAE wrEstA L, A 1)
S NULL-S WHEHg U ok

PyObject* PyLong_FromSsize_t (Py_ssize_t V)
Return value: New reference. C Py_ssize tZY ¥ A| PyLongObject A& ¥t A Y, Ao std
NULL < WHehehyrt.

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C size_t 28 E A PyLongoObject AA|E 933 A L, A3 81H NULLS

ukak gy o,
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PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C long long S 2R ¥| A PyLongObject AA|E HF3H3 A, A v std
NULL < WHehehyrt.

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C unsigned long longl 2R E A PyLongobject AR E vk3tat AL}
A3 &t NULLS RERh Y Tk

PyObject* PyLong_FromDouble (double v)
Return value: New reference. vo] A4 RO Z BE| A} PyLongObject A S wHEstA Y, Austd
NULL S ¥F&3hch,

PyObject* PyLong_FromString (const char *str, char **pend, int base)
Return value: New reference. sir2] FAFE 3 7|WHS. 2 3 A PyLongObjectE WUt 214 312
bases] (7140l w2} 4 1 e pend 7} NULL o] oF W, pend-= S A Foll 2. 3 vl
28 7he) LIt base7} 0 0 B, s integers 7 o1 & AHE-3H A 345 Utk olm), 00] obyl 4 A5
05 Tatacheron 8 BAR AT ool 0ol ST, 2.5 36 o]l glolof 2o, A5 ¢ 81
Yok A8 gz 2 AR A 54 Abole) Bl REe FABYLh 547} 9o H valuerror
AgAgn.

PyObject* PyLong_FromUnicode (Py_UNICODE *u, Py_ssize_t length, int base)
Return value: New reference. +U T E A A| 25 dlo]# Aoz Mg T]
Deprecated since version 3.3, will be removed in version 3.10: ©] A4 ~€E}¥ Q] Py UNICODE AP1S] 4 H;
PyLong_FromUnicodeObject ()& AF&3t= Aoz WA AHA L.

PyObject* PyLong_FromUnicodeObject (PyObject *u, int base)
Return value: New reference. &A1 uoll = FUITE A2 A/ AAE glo| W A=gro g Wishot
B A 3.30] 7}

PyObject* PyLong_FromVoidPtr (void *p)
Return value:  New reference. XQ9AH pZHEH J]r ofH A+E wEUTh EAH IS
PyLong_AsVoidpPtr ()& AH&dte] A3kl A 23T 4 A5 th

long PyLong_AsLong (PyObject *obj)
obj2 C long S W3St} obj 7} PyLongObject®] QA2EH A7 ol Y, (JThH) HA
_index__ ()Y __int_ () HAEE &3} PyLongObject E M3},
obj2] Zko] longd WY E Yoy ™ OverflowErrorE WA A U Th
el Al -1 w3t R3S A A PyErr Occurred () S AFE A L
A 380 WA AHEE S 9lew _index () &AM TH
WA3REH AA: _int_ () ASL AAHAGUTH

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
obj2] C long S ¥ststUrt}t. obj7} PyLongObject] QA A2H A7 oUW, (JThH) WA
_index_ (OY__int_ () HIAEE &3} PyLongObject & M3 T},
obj el ko] LONG_MAX E T} 3 7L} LONG_MINE T} ZF oW, #overflow S Zt2} 1oy -1 2 A A3 -1
S sy 29 A ko, foverflowE 022 AT o2 o 2] 7 DAY S *overflowE 00 &
MAH -1 Ao} gol WA
o] Al —1& M3t REA S A A W PyErr Occurred () & A2 A S

WA 380A HA: AHEE = Q1o index_ () & ARERYTH

WA 38FE A __int_ () AR A S U

88 Chapter 8. 14F ZHA| A

N



The Python/C API, £ A| B{H 3.9.23

long long PyLong_AsLongLong (PyObject *obj)
0bj®] C long long @S RE&FYTh obj7} PyLongObjecte] A2E A7 obd, (YThd) WA
__index__ ()Y __int_ () WA EE &3} PyLongObject & W3 T}

0bj2] 3ol long long? WY E HojyH overflowErrorE WA Al 7] U th
o Al -1 Wk T &

WA 3804 M AT o™ index_ () E AR TH
WA 38EE HA: _int__ () A2 HAH AFUTH

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
obj¥] C long long ¥ A& REEFUTE obj 7} PyLongObject ] IA®A7E of U™, (QITHA) A
__index__ (Y __int_ () WIANEE Z2E38} PyLongObjectZ HEF YT,
obj2] Zro] LLONG_MAX Bt} 3 Ay LLONG_MINE. T} 2t A, *overflow s ZtZF 10| -1 2 A A ka1 -1
2 Tk 197 9o R, foverfiowE 002 AR T T THE o 2] 7h A S foverflows 002
MBI 1S Fas} ol M

TS AASHE PyErr Occurred ()& AFL3AA S

AN Al -1& WwrEsUch R A S A ASIE W PyErr_Occurred () & AFE I Al &
B A 3.20] 7}
WA 3804 MA: AAEE YO index_ () & AHEFUTH

WA 38HEE HA:__int_ () AFEL H A Y5

Py_ssize_tPyLong_AsSsize_t (PyObject *pylong)
pylong®] C Py_ssize t XA Y38t} pylongS PyLongObject? AAEl Ao of St

pylong®] Zko] Py_ssize_to WY E Hloj}H OoverflowErrorE WA A 7Y Th
o & Al -1 & ¥ttt RS A ASIEYE PyErr_Occurred () S AFRSHA Al L.

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong®] C unsigned long %S WUt} pylong2 PyLongObject®] AA~E A ofof T},

pylong®] Zko] unsigned long? W E Blojyd overflowErrorE WAIA 7Y T

o #] A] (unsigned long) -1 WEsStUth RS A A A PyErr Occurred () & AFE3HA]
Al L

size_t PyLong_AsSize_t (PyObject *pylong)
pylong®] C size_t FHZ WY th pylong& PyLongObject ] AXLE Ao of Tt

pylong2] Zko] size_t o] HYE Hloj}™H OverflowErrorE WA A 7 U th
o2l Al (size_t)-12 W UTH RS S A ASH Y PyErr_Occurred ()& AHESAHAl L.

unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)
pylong®] C unsigned long long &S Y3t} pylong2 PyLongObject? QA2E ook g
Ok,
pylong®] Zk°] unsigned long long® HYE Hloj W overflowError& YA A Yt}
o #] A] (unsigned long long)-1<S WiEsUcth RS AHES A ASE Y PyErr Occurred ()&
8541 2
W70 31004 W7 £ pylongi= o)Al TypeError 7} ohi ek overtlowsrror & BN AT,

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)
obj9] C unsigned long %3-S WHEshU ) 0bj7} PyLongObject? AA~EAZ} oUW, (THH)
WA __index_ ()Y __int_ () WA EE &3}t PyLongObject & M3 T}

obj2] Fko] unsigned long® WY E "oy, 1 Zke R EZ ULONG_MAX + 1 3YS ¥3shyty.
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o #] A] (unsigned long)-12WEStUt RS A A A PyErr _Occurred ()& AF&3HA]

Al L.
WA 3.8 M AFEE Q1o index () & AREEYTH
WA 38KE HA:__int_ () AR HAHY 1/][;]_‘

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)
obj9] Cunsigned long long BHE Wr3sUt} obj7} PyLongObjectd] A2E A7) ol H, (9
o) WA _ index_ ()W __int_ () WINEE &35} PyLongObject E W3S T}

obj9) Zto] unsigned long long? WS Hlojubd, I ko] R EE ULLONG_MAX + 1 TS ul
a3k

A# Al (unsigned long long)-1& W&ttt RS AS A ASH Y PyErr_Occurred ()&
AHG- S Al L

HA38A MG AFFE = 9o index_ () & AFEFY L
MA38REH FA: _int__ () A2 A AT U

double PyLong_AsDouble (PyObject *pylong)
pylong®] C double - a3 T pylongS PyLongObjectd Q2| Ao of Skt

pylong 2] Zko] doubled WHE Hloj}™ OverflowErrorE WA Al 7 U th
g Al -1.05 W&tk R3S A AstH ™ pyErr Occurred () S AHESHEAL L.

void* PyLong_AsVoidPtr (PyObject *pylong)
gfo] A A4 pylonga Cvoid Z2H 2 A& YT} pylongS W3S 4= QLo W, OverflowError 7} &

AT o] A2 PyLong FromVoidPtr () 2 e R groll sl ATt AFE & = Ql=void 2QAHE
A A BF= A o] Ex]—g Utk
of & Al NULLS WHgstuth RS A S Al A W PyErr Occurred ()& AFESHIA] L

8.2.2 Er| AH|

slo]| Mo A Bglde HAE U Py _False®} Py TrueztE F 719 &4k gl
Utk weba] dubd A 2 AA e R 489 A syt 2y tg WiazE A
vk,
int PyBool_Check (PyObject *0)
07} PyBool Type Fo|¥ < e FUT o] e FFAFFUTH
PyObject* Py_False
shold ralse A4, o] AL WA= YT B2 U459
A 2] 3l ofF e ot
PyObject* Py_True
ol True AA. o] AA= A= sUT F=x Ao FH A= thE AA &} w7 A =
A2l of g .
Py RETURN_FALSE
oA Py FalseE WHstal, = Sl4E A A sH S7HA A Yt

¥ iy

A
r
S
>
rlr
i
rlu
)
i—'@
o

o
=)
X,
N
N
X,

Py_RETURN_TRUE
ol A py_TrueE Rb&bela, Fx S48 A S7HA1 AU

PyObject* PyBool_FromLong (long v)
Return value: New reference. v =2 gkoll W} Py_True Y Py_Falseol] th3t A F=xE wl1&gc},
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823 B3 2H A
PyFloatObject
o] pyobjecte] NH 2 vtold 5 &5 AAE Uyt

PyTypeObject PyFloat_Type
o] PyTypeObject d2®d A ol FF 2503 2 U Pt o] A2 ol A S oA float

9F 22 A A ).
int PyFloat_Check (PyObject *p)

Q1A 7} PyFloatObject U PyFloatObject] A B oW g wrdgt}. o] d¢= A 53

e,

int PyFloat_CheckExact (PyObject *p)
QIA}7} PyFloatObject ©] A Wk PyFloatObject-/] A B 32 o - Hkskhu . o] S = A
HE g

PyObject* PyFloat_FromString (PyObject *str)
Return value: New reference. str2] 24 7k 7|90 2 pyFloatObject AAE WEAY, Austd
NULL.

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. vZ25-¥] PyFloatObject AAE W& 7, A 93 H NULL.

double PyFloat_AsDouble (PyObject *pyfloat)
pyfloa & &9 C double £@S WHAUTE pyfloa 7 kol A $5 2578 AR 7 op A vt
_ float_ () WIAZE7 Ao, pyfloat S float 2 HE3H7] § 3] o] o = .
_ float_ () 7F BHA &R __index () E AZFUTE ol MlAEE Aofstd -1.0=
SRR, pyErr Occurred ()& 2&381 of % sl o ot
WA 38 AR AFEZ 4 Q1o index () & AREYTH

double PyFloat_AS_DOUBLE ( PyObject *pyfloat)
ol & AAF Qo] pyfloat &) W-§2] C double S WIS o}
PyObject* PyFloat_GetInfo (void)
Return value: New reference. float2] AU, 2 53k, Aol & AR E £33} structseq A 2EHAE
Eg=Yrch 39 39 float .hE A= kS g5 Ay}
double PyFloat_GetMax ()
Ho) £ 7153 78 float DBL. MAXE C double 2 WH3gHU Tt}

double PyFloat_GetMin ()
Z A A 335 (normalized) 2] float DBL._ MINE- C double & ¥FE-sH T}

8.24 544 A

Sho 49| B g A& CAPIYA £ 1) F /19) thE F o2 AR Utk Shib oA Z2 10| =59
ol A oL, T St 8 A 2 L C P2 G oh AL 5 74 SRS 298 &
9 e AB T

8.2. =X} Al 91
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CRZMEAMS E4as

WA Az o2 o F2AE WobE el A bt et LA E B3 Q2 Bk o
t}E Ut} o] APL A Aol A dAF YTt
Py_complex

shol A Bas AR 9] gk £ 2o
AE Qe mE 2YgoE 4

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

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
CPy_complex S AF& 5t F B 449 H8 wlslkshy o},

Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
CpPy_complex @G ARG SFo] F Hapo] Apo] & Wby ot

Py_complex _Py_c_neg (Py_complex num)
Return the negation of the complex number num, using the C Py comp1ex representation.

Py_complex _Py_c_prod (Py_complex left, Py_complex right)
CPry complex 285 AFESto] 7 Haao] 55 eyt
Py_complex _Py_c_quot (Py_complex dividend, Py wmplcx divisor)
CPy _complex A S AFRSto] F E 449 & vwdkshth
divisor 7} null o] ¥, o] A == 02 W33}, errnoS EDOMO 2 A A gt}
Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
CpPy_complex 2 Z AHE38t] num exp A5 A2 v o
num ©) null ©] 3L exp 7} 2] A7} of U, o] A E&= 0S5 B8l errnoS EDOMO & A A gt}

io|M A2 A2 5

PyComplexObject
o]l Bag AR E YW= Pyobject ] A B F.

PyTypeObject PyComplex_Type
o] PyTypeObject YLHAE ol B4 o Y dYTh ol AF2] complex 2t 22 A A
Uk

int PyComplex_Check (PyObject *p)
Q1 X} 7} PyComplexObject U PyComplexObject] A B oW F& dragtc}. o] g+ a4
4y

int PyComplex_CheckExact (PyObject *p)

Q1 Z}7} PyComplexObject Ol AW}, PyComplexObject®] A H §3 o] ofyd & kst o]
Tﬂ—/\ = A AF s T}

PyObject* PyComplex_FromCComplex (Py_complex v)
Return value: New reference. C Py_complex 3o 2 MEZ - dlo]H B 44 AAE w5}

PyObject* PyComplex_FromDoubles (double real, double imag)
Return value: New reference. real & imag 2 M 28 PyComplexObject AR S ¥F&sh ],

double PyComplex_RealAsDouble (PyObject *op)
ope] A4 HE Cdouble & ¥H3H3HL o}
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double PyComplex_ImagAsDouble (PyObject *op)
ope] 34 5-& Cdouble & wHaHgh o},

Py_complex PyComplex_AsCComplex (PyObject *op)
B A opQ Py _complex 3 WHEsy

op7t ol 4 B a5 AR 7L S UA W _complex () WAE7} YOH, o] HAEE WA opE 3}
R et AAE AREEE T WACE EETUL  conplex (7} 49157 ko
T lont 0 QARG flost (1 BSNA FRHOW index (2 AALAT 4
o, o A 1 0% AF s s WaTU

WA 38A WA AL 2= 9t} index () E AF23H )

8.3 AIREA ZHA|

ANA2 AR o 7 kA Q)
Fo Nd2 AAE R

re
2
rlo

o

18 Aol A ol B Th o) Aol A shold ojo] 163

4

A

8.3.1 HIO|EY K|

These functions raise TypeError when expecting a bytes parameter and called with a non-bytes parameter.

PyBytesObject
o] pyObject®] A H -2 g}o] A vle|EE AAE e YT

PyTypeObject PyBytes_Type
o pyTypeobiects] A2EAE shold o] EQ W& ekt shol @ A 22| bytess} 2L 2
Ad Y et

int PyBytes_Check (PyObject *0)
A 07} o= AR o) A} o] 2 He] AE Bo) AAFAT TS MBFUT. o B4 T4
BEF T,

int PyBytes_CheckExact (PyObject *0)
A 07} vpe| £ AA| o] A W, wpo| = o] Ar go] dam it ohw 22 MR o] gt
4k 42 T,

PyObject* PyBytes_FromString (const char *v)
Return value: New reference. A-&3tH o2 v EA GO EALE S zh= A ulolEY AR E wEsla,
Al s NULLS HEE U T i 7] 4 vs NULL ©] ofuf o oF hu T} A AFSEA] %}’S Ut

PyObject* PyBytes_FromStringAndSize (const char *v, Py_ssize t len)
Return value: New reference. /35318 kol v & X E o] BALR o] 31 Z o] 7} len? Al vlo]EE A X & W3t
311, A5 $PE NULLE WEEEI T vk NULL o), Fol E o A9 8L 271345 4] Sk o,

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C print £ () -2E}Q format S22 3} 7HA 7] 52] QRS dbholA], A3} 5}o)
WOl 9 A % A s 1 el gho] £ o] =8 AAE WA A A
C % 0] of oF 315} formar B A1) 9= EW EAEH Qe thgalof Gk o 8HE EY EAE
23} 2ok
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LA =5
5% n/a BEEKX RS
Sc int gdd vlolE, CintE2 EAF Ut
%d int printf ("$d") 2} TS5 TH!
Su unsigned int printf ("su") o} 5 rH]
$1d long printf (" %ld") =53 ych!
$1u unsigned long | printf ("$1u") & S5 T}H]
$zd Py _ssize_t | printf ("%zd") & S5t
$zu size_t printf ("szu") o} =53 rH!
%1 int printf ("si") & ES53FUh!
$x int printf ("sx") & 5 h!
$s const char* 425 CEA a4,
5p const void* C Ecﬂﬂﬂ 1631 %3, ZHE] printf 7} o A5 WA
Faglol BlHE 0x & A A Rhe] BRAETHE M-S Al stale A9
printf ("%p") & S5k
A4 5 G N BAE 2Y AL oA FEo] LF AT AAe] 1012 B A BET,
2} A AU,

PyObject* PyBytes_FromFormatV (const char *format, va_list vargs)

Return value: ~ New reference. AE3 F MY AdAE HogE AS ALY E

PyBytes_FromFormat ()3 Z5 Ut}

PyObject* PyBytes_FromObject (PyObject *o)

Return value: New reference. M3 T2 EZ S T3 3= AR 09 vlo]|EE 8L waghot

Py_ssize_t PyBytes_Size (PyObject *0)

Hlo|E < A 02] Zo]E urdlst ).

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)

e HAF §le PyBytes_Size ()9 WaE 4.

char* PyBytes_AsString (PyObject *0)

0] W&ol st 2AE & &gyt ZQlE = len(o) + 1 HIOJER FAH 09 W{ W
= 7FHe 3k W39 mpA e vle] E= g d (null) Hvlo] E7P A=Al Al T4 dddy
t}. A A7} pyBytes_FromStringAndSize (NULL, size) & AF&3lo] W3 WE A F 7} o}
UH dHelHE R AE ¢t Utk @92 siAEiA = ?}%‘43} o7} H]'O] A A7} o,

PyBytes_AsString ()< NULLS ¥F33} 1 TypeError & WA Al AU Th

char* PyBytes_AS_STRING (PyObject *string)

e A 9l PyBytes_AsString ()9 W3 E 34,

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)

=8 A5 buffer 2} length 2 A obje] -F 8 W22 vla-3tyc)
length 7} NULL O] W, B} EE A= W FH  ulo]lEE 258 = gl yth ek 2180 s -1
S WHEElal valueError & WA Al Y Th
buffer{— Objsq LH_‘?L lﬂlﬂ% 7]'17/] 7] 7” ﬂ}i‘tﬂ» Jél ] 2;(‘7]' 1;»‘:_.1 H]— ]E 7]— :IJ__EQ—% ]4‘:]_ (lengthoﬂ—“—:— E@'Qx
SuUrth. AA7FPyBytes_FromStringAndSize (NULL, size) & AFRSlY] W& w503 4
ol M HolHE A3 A = Bt &9 siA A= < 141;} obj 7} u].O] e o Az 7} of
PyBytes_AsStringAndSize ()= —-1& ¥F83}la TypeErrorE WAAA A Y Th
W 35004 WA o] Aol vhel = d AR o d whe] =7} 23 of 9109 TypeError /b I YH

S1=8

1 2~
35

A A} (d, u,1d, In, zd, zu, i, x) A A: 0-A 8 S 2= FHEE A AN E &S v Ych

94

N
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void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
byres ol newparr®) U4 512 Q1 A) w0 £ A & Hhyresoll BHE VTS SERA A FEE 25U
bytes®] oA gholl &k FxE FHUth A AA7Fwh=0]d 5= Lo, bytesol] T3 ol A 2 += o A3
W 2] 2] 31 *hytesd] H NULLE ARGtk A A3} o 2] 7} /}4@% yrtt.

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
bytes©l| newpart2] &S TlIE 2] A vfo] EY AA|E *bytesol] TH5 U T} o] H AL newparte] Iz S 4+E
e

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)
“EH Yo E SFeta Hlo]EE A 275 ¥ 733}% . S8 2 upolEE AAE e
ol ek A-85 4 A1 2 bytes 7} o] b] SL=0) TR Bio] kel A 218 4 AThE Agah A B L. 9o
wpol 29 AR 9] Az A5} 1] obd 1] o B4E 523 AL oA AT 7| vol =2 A
45 halue(H 82 712 5 AHUhE ADeLa, Ashe Al 2715 AT Th 4F 30, bytes
= 2717k A A vl EE AA S 2 H AL 0o] R U fhytes?] T4 AHBHA TE 5 A5
ok A ggo] A e, #hytesoll A= A vl ED AR = S A= IL, *bytes7F NULLE A A= 1,
MemoryError7F AR W -1 0] 9-gkg Ut}

o &L

8.3.2 HIO|E HH ZHA|

PyByteArrayObject
o] PyObject®] A H 3 3}o]# bytearray A 4| & YEFY YT}
PyTypeObject PyByteArray_Type
o] PyTypeObject JAAT A& Tho] A bytearray B2 UERH UTH Ito] & A F 9 bytearray &t 22
27 4 o,
= H

s ZAlojlaz

int PyByteArray_Check (PyObject *0)
A 07} bytearray 217 o] A 1} bytearray F9] A1 § AT AE L MBI o ot P AF
g

int PyByteArray_CheckExact (P)Obje(‘t *0)

A o7} bytearray 2 A o] A 2, bytearray & 2] A B & <l
P4 3F T

I>
r[r
iy
<
g
ks
o
r]i
rit
e
i
T
-
%
-+
rlr

o

= API B4

PyObject* PyByteArray_ FromObject (PyObjecl *0)
Return value: New reference. W 7] = 2 & Z-& H 3= A 2] o] A A (o) ZFE] # A] A| -2 bytearray 2] | &
=HF YT

PyObject* PyByteArray FromStringAndSize (const char *string, Py_ssize_t len)
Return value: New reference. string3} L Z 0] (len) 2 5-€] M| 2 bytearray 2 A & w54t} A3 51H, NULL
SRS

PyObject* PyByteArray_ Concat (PyObject *a, PyObject *b)
Return value: New reference. B0 E v & a 2} b5 o] o] &2 o] A & bytearray Z WH3HgH T}

Py_ssize_t PyByteArray_Size (PyObject *bytearray)
NULL 318 & &8 $ byrearray®] 3 7] & WH&-3th

char* PyByteArray AsString (PyObject *bytearray)
NULL Z QB Q13 Z bytearray®] W8-S char ¥ G 2 w133t} ¥ksle
9 vol 7L F bR o

Ll

ne
=2
rlr
)
o
£
gis
1o

rr
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int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
bytearray®] W5 W5 ] 2715 len 0 & 2 Frh

3=

olMazE £EE sl ddS s 2AHE FASHA FFUTh

char* PyByteArray_ AS_STRING (PyObject *bytearray)
PyByteArray_ AsString () "l3Z 2 ¥ A.

Py_ssize_t PyByteArray GET_SIZE (PyObject *bytearray)
PyByteArray_Size ()& "2 Z v 4.

g}o] M 330 A PEP 393& 133l o]&, SUIFE AR = YEAOZ o}gst 3L }3—6}01 AA U=
TARAE At R E54S FAZUTH BE ZE ZAET}128, 256 = 65536 1| ¥HI TX}
ol thgt S st A7 AFUTh 28X FoW, FE ZAEE 1114112 (FA FUZE H ) v gko]ofof
ot

Py _UNICODE*Q}UTF-8 22 QA4 Al 5o x 1 FUZE AA o 74X E YTl Py UNICODE* 3L
H A= glom v EE&A YTt

o] Z APIZ} A API 7He] A& o = &, FUIE AA= o Wil mhet WREH o2 F 712 Adej 7t 2

T A5 Utk
o “7+1 4 (canonical)” U ZE A= #H A H A 2 FUIE APLO]| o] & w5013 B2 AA YUt
FAANA S G M EEAA BH S A}%%‘\J t}.
s “UAA” FUZE A= A A" APL F St (L 2
Foll RbEol A3 Py UNICODE* AT XFFUTH T APIE i%s}ﬂ A o °l £l ﬂ%*ﬂ
PyUnicode_READY ()& Z&3d| oF gt}

Fa: “A AN FUZE AR = A A" APLg} 917 sfo 1&31201]/\1 AARUL 2 o]$2 RE FUIE
AA = “vta A" o 1%1411} ZLA 8 A B = PEP 6238 3 x84 A L

10
r
ku
In
o

U2 goldo A FUIE FHA ARRE = 72 FUZE A4 9 th

o] §EL& Z+7t 2N E, 16H|E D 8HEQ] BALE 23570 TR T Qe AL FL 93 typedef
Ayt ¢ FUIE £AE ZJEWLUHL,PLUCSZJ% ARSI Al L

Py_UNICODE
o] A& ZTHYZo| we} 166 E o]} 328 E 8 2 wehar_t 9] typedef ¢ U T}
HA 3304 A A o] A WA AM, o] 12 W E A sfo] o] “U Z-9-(narrow)” 1 “2}] E (wide)” -7 U
EHA S o= A AP A ol Wt 160 E ol 320 E ol Jls Yt
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PyASCIIObject
PyCompactUnicodeObject
PyUnicodeObject

o] PyObject AR P2 gtold FUIZE AAE et g Ut A9 BE B9, #UZE AAE
8 3t= BE APL &7 Pyobject ZJAEE H ol vistslr 2 A H AFRd| A= oF g uUh

WA 330 7}
PyTypeObject PyUnicode_Type
o] PyTypeobject Q1 AE A% sho] A GURE B by th sho] A TEo] str2 L 2H
the APIE AAl 2= Cujazoln me AAE S3e T FUTE A4 U5 917 AL o] Eo] AN~
sl A 5 AUk
int PyUnicode_Check (PyObject *0)
AA o7t FURE AA ] AU FUIE A H PO Qaddrold I WSyt o] g4+ 34
A e
int PyUnicode_CheckExact (PyObject *0)
AA 07t FURLE AR ol AW, A2 G 2T Azt oy | S MBI o] Bt G4 ABY
Uk,
int PyUnicode_READY (PyObject *0)
EAE AA| o7} “F*H A (canonical)” 3 F 1A Flg . o]
st7] Aol B e
3E A 0= ¥hstar, Asf A o 9] & AA st A -12 Whghel=,
.
B A 3.30]] 7}
Deprecated since version 3.10, will be removed in version 3.12: ¢] API+= PyUnicode_FromUnicode ()%}
A A AG U
Py_svi"e tPyUnicode_GET_LENGTH (PyObject *0)
FTUIZE £2149 dol& ZE ZJAEE BT o+ “F*H A (canonical)” £ 9] FU I = A A o
oF S Th(AASHA U Th.

WA 3300 27}

pack

& ofelo] AW E QA2 L2 E LS

A
o
Ol'

[ R=

i)
ek

ol sl

Hd Y

Py_UCSI* PyUnicode_1BYTE_DATA (PyObject *o)

Py _UCS2* PyUnicode_2BYTE_DATA (PyObject *0)

Py_UCS4* PyUnicode_4BYTE_DATA (PyObject *0)
AR ZA AN 2E 93] UCSL, UCS2 == UCS4 A4 o= JlaE 9 39
o that A E WUl 1 A (canonical) EF o] ulE B2} 27 %
th; PyUnicode KIND ()& AH83to] SutE a2 E AE A L.
PyUnicode READY () 7} 25 9l o] of gt t}.
W 330 =7}

PyUnicode_WCHAR_KIND

PyUnicode_1BYTE_KIND

PyUnicode_2BYTE_KIND

PyUnicode_4BYTE_KIND
PyUnicode KIND () W} 3 22o] kS w3e ).

WA 3300 27}

Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND+= H X & &

gt}

(canonical) &3
a7 gk
Al 2~3t7] Z e

19 gy 2
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unsigned int PyUnicode_KIND (PyObject *o)
o] §URE AR 7} o o8& A4 ] ALshE EA @ vlo] £ 48 UER & PyUnicode 55 A4
(& F2A L) F st g U o= 1 A (canomcal)” %4 o] fFUIE A A o of EM ot
(AAFSHA] b5 U Th.
W 330 =7}

void* PyUnicode_DATA (PyObject *0)
PA FFUFEE B 3 of] th 3 void Z T E Wty th o
oF ST (A AVEIA gk,
B A 3.30] &7}

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
7+ ¥ A (canonical) 3 ¥ data(PyUnicode DATA ()2 AL tl2)] HUTh o] azE 244 HA}
(sanity checks) & T3 3} %] gFom FZ oA ALR317] 93 AYJUth &A= T2 |22 T E00 A
D2 W E kind gt} data EJAEVE TR A] 3l oF FUTh. index= = AFE S QAE 2 (00 A A2 o)) o] a1
value't % 91 3]0l 7] 55 o] of 5H= A L= E Q= ghed ek
WA 330 27}

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
T+ A (canonical) & data(PyUnicode DATA ()& A2 Z)oA T= ZAEE AdH5YT AANY
FH] (ready) S Z o] 35 ] 5 th
WA 330 7}

Py_UCS4 PyUnicode_READ_CHAR (PyObject *o, Py_ssize_t index)
“3F ¥ A (canonical)” ® & o] ofof 3t=, FUIAE AA 00| A ZAE elFUTH o8 A% ¢V & s
T}l PyUnicode READ () Rt} E-&7d o] Bo]Yth
B A 3.30] F7}.

PyUnicode_MAX_CHAR_VALUE (0)
“3+*H A (canonical)” o] o] of &=, 0E 7|HIC R T E F
HES U T} o] 212 A AR o] A g AL E & o] B | o]

B A 3.30] F7}.

Py_ssize_tPyUnicode_GET_SIZE (PyObject *0)
H A" py UNICODE Q@8] 7|5 ZE 92 WUt (H2A | E S 2092 2ddYth. o
S5 A of of Fuich (A A LU Th),
Deprecated since version 3.3, will be removed in version 3.12: o] A 2e}ld U FZ = APIQ] € R U,
PyUnicode_GET_LENGTH () S AF& 3} nlo] 1d o] A A A] L

“7+ 3 2 (canonical)” ¥ 2] FU T 2 A o

rr

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *o0)
SIAE by oNTCOoDE R ] 2712 vho] B Thel 2 wAEH T ok $U ZE 24 o] oF T (A AN
A =y Eh.

Deprecated since version 3.3, will be removed in version 3.12: o] A 2€ld fYZ
PyUnicode_GET_LENGTH () & A}-&3}o] nlo] 18 o] A A A 2

[

API9] AR AU,

Py_UNICODE* PyUnicode_AS_UNICODE (PyObject *0)
const char* PyUnicode_AS_DATA (PyObject *o)

7“21].4 Py UNICODE Zd&o] )3t ZOEE watghych w3E W= g4 2719 = 2oEZ
Huth B3 gd d 35 2AEE =FE 5 e, AFEY C ol AHgE o A2 ]
ZLE]EE Ut AS_DATA B A& ZQEE const char *Z2 H2E Utk o0 A= U IZE

A ofoF Tl o} (A A k] oh.
WA 3304 WA o] lazE oA wEEAO

|2 - B2 A %ol py_UNICODE F¥ 0] &4
shA] ki wkEolof A - AW & AdFUT (Y A

43 &7 NnuLL & Egy o). Al
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PyUnicode_nBYTE_DATA () W22 E A2 A Y PyUnicode WRITE () Y PyUnicode READ () E
ASFHES TEE o] Aok A2

Deprecated since version 3.3, will be removed in version 3.12: o] A8 FUIE APIY] IR J T}
PyUnicode_nBYTE_DATA () W3 E A EE& AFE3IE S ufo] 18 o] A AL

int PyUnicode_IsIdentifier (PyObject *o)
o] Bejoll me} E A o] &g A EAFo ™ 12 B o), A4 identifiers. 1EA) 9FoT 0L uE
ot
H .

WA 3904 HA: FALE o] &4 (ready) 5 A] k= W, o] ¥+ Bl Py _FatalError () &3}

e

Al syt
FRLIZE Xt 5d
FUIEE T3 B2 S48 AFTUTh 7 2F 223 AL sto]l W Ao whek C S50l nfEE =
ol Mz E Tl AT S U
int Py_ UNICODE_ISSPACE (Py_UCS4 ch)

ch7} 3 AR A of] w2} 1 o)1} 02 Wk )

int Py UNICODE_ISLOWER (Py UCS4 Ch)
ch 7} 2B 2Fo1 A o] whek 1 o] 1} 0L whekgh o,
int Py UNICODE_ISUPPER (Py_UCS4 ch)
ch7} 221 A o] w2} 1 o] 0 HhEkghy o}
int Py_UNICODE_ISTITLE (Py UCS4 ch)
ch7} A& A o] 2 F A1 A of] whet 1 0] 0-Z REEHR Y oh
int Py_UNICODE_ISLINEBREAK (FPy_ UCS4 ch)

ch7} % vHE FA AR o w2} 1 0]} 0 WL )

int Py _UNICODE_ISDECIMAL (Py UCS4 ch)
ch7F10 5 A1 A of] whef 1 o] 02 whekgh ok

int Py_UNICODE_ISDIGIT (Py UCS4 ch)
ch7} B A (digit) = A1 A o] whef 1 o] v 02 REEH Y T}

int Py _UNICODE_ISNUMERIC (Py UCS4 ch)
ch 7} S A} (numeric) T A1 A of] whef 1 o]} 0-& wEERH U T}

int Py_UNICODE_ISALPHA (Py UCS4 ch)
ch7} &3l FAF1 A of whet 1 0] 02 vESHgh o}

int Py _UNICODE_ISALNUM (Py UCS4 ch)
ch7} @A FARIA o whe} 1 o] 02 HEEkghU T

int Py_UNICODE_ISPRINTABLE (Py_UCS4 ch)
ch7} A4} 7453 F A A of] whet 1 o] uh 02 HESg U T AT ¢ gl A, A4 7Hss Al
7+ 3= ASCII 23 0] 2 (0x20) S A 2] 512, -.‘-’.—1/] F & B} gl o] Bl ] o] 2~ of| A “Other” L} “Separator” &
Ao)d FAG YT (o] THoA A4 7Hs 3 F A repr () ©] Aol 3] £ 2 wf o]aA o) =
H 7] grotok St FAFY ol o S Al L. sys.stdout 0]t sys.stderrol] 7|59 AL A 2ok
Fd o] gF )

o3 APIE= w2 2 Z 2 A8 AFHEE 4= sy th

Py_UCS4 Py_UNICODE_TOLOWER (Py UCS4 ch
2822 A3ty EXFchE wiEghoh

WA 335 97): o] Fa e o) A v & AL g o,
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Py_UCS4 Py_UNICODE_TOUPPER (Py UCS4 ch)
22tz AH8E F2} chE WHegy )
WA 3358 3 A]: o] I 7hhdk Aol A w2 Abg 3 o)

Py _UCS4Py_UNICODE_TOTITLE (Py UCS4 ch)
A= Aol AZE Ex}chE W)
WA 335E 9 #): o] F4= 7hd3l Alo] A wj F S AT

int Py_UNICODE_TODECIMAL (P; UCS4 ch)
107 % A= 48" Z2chE HEFYUTE o] 2 0] E7Fs31E 18 M UTh o]l a2 s
of| ] & WA 7] A] ok U Th

int Py_UNICODE_TODIGIT (Py UCS4 ch)
St Ate] Az HEE FAchE W T o] o] E7Fs e -1 MEFUTh o] Az o9&
A A 7] 2] o5 U Tt

double Py_UNICODE_TONUMERIC (Py UCS4 ch)
double 2 %%‘r% T2 chE 9F&gU ) o] 2 9]
A A7) 2] ks U T

T} APIE AR 8to] A2 A0 EE thE 4 d5 YT

Py_UNICODE_IS_SURROGATE (ch)
ch7F 2 A o] E Q1A &gt} (0xD800 <= ch <= 0xDFFF).

7bestd -1. 0 &g Urh o] jazE A9 E

m{m

Py UNICODE_IS_HIGH_SURROGATE (ch)
ch7} A9 A2 A o] E Q1A Feldtt} (0xD800 <= ch <= 0xDBFF).

Py_UNICODE_IS_LOW_SURROGATE (ch)
ch7} 319 M Z A o] E Q1A &3t} (0xDCO0 <= ch <= 0xDFFF).
Py_UNICODE_JOIN_SURROGATES (high, low)
FARACNE F2E Z7sta & Py UCS4 ghe WUt highl lows ZH2 A2 A o] E 29
Ay TP H2A ) EGY T

g

FLIZE XY Moot KA

FUTE ANE BEIL AR AD2 G40 AA 25 W ThS APLE ALE AN £

PyObject* PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)

Return value: New reference. A +UIZE AAE Tb5 U th maxcharS SALE 0 Al X & AA o T =
o EoF ST ZAZEOZ, 127, 255, 65535, 1114111 A/ A0 A 7V 7V 7k ez &8 & 5
AFYTH

oA M FUZE AAE Tt d A= HHAYLE o] F4E ARt vE AR+ 27 E
Z2AT S glsUt

WA 330 F7}

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
Return value: New reference. 30 2 kind(7} 53+ 3tL PyUnicode KIND()ol| o & w3k
PyUnicode_1BYTE_KIND SYUHE MES SUZE E AR ZE W5 Utk buffer= kind ol -}
A 1,2 e 4vhol 9] size 9] 9] W& s 2] 7 of Pk,

¥ A 3.30] 7}

PyObject* PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)
Return value: New reference. char ¥ 3 uol A U ZE AAE w54t} vlo]E= UTF-8E Q7 HH
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Aoz BT Mol A Al BAE UL M5 7hnoLLe] ohUE, M g B4 A4 5
%L th 3, Hlolel #740] 585 4] 3T

u7F NULLO| ¥, o] St W3 7} NULLE A A E PyUnicode FromUnicode () 28 253U T}, 9]
AHgH -2 7 ]-':-401 PyUnicode New () 2 thAIH 111, 3ko] A 3.120] A] 2] A Yt}

PyObject *PyUnicode_FromString (const char *u)

Return value: New reference. UTF-8 2 Q1T H J-Z & char ¥ ¥ uoll A FUZE AXE w54t

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

Return value: New reference. Cprintf () -2E Y format XA 3} 7HA /9] AXE Ho A, A3 sho) A
FFUZE 249 Z7E Al4bsta 29 E ol S0 248 gyt B4 A= CYP ol oo
3] format ASCI 91515 8 £ A1<do] £ 219} 455 AR alof G ohe £9 EA7L 5891
t}:

EH 251 | 8 =4
%% n/a g5 E % =4}
%c int Cint2 23949, g Ex}.
5d int printf ("sd") 2} S5}
$u unsigned int printf ("su") & FS5Yh!
$1d long printf ("$1d") & S5 }]
314 long printf ("$1i") & S5 FUH!
s1u unsigned long printf ("$1lu") & S5 }]
$11d long long printf ("s$11d") & =5 h!
$111 long long printf ("$11i") &} S5 H!
$11lu unsigned long long printf ("s$llu") & =5kt
$zd Py_ssize_t printf ("$zd") & S5 ]
$zi Py_ssize_t printf ("szi") & =S5kt
Szu size_t printf ("szu") & =S5 CH]
%1 int printf ("$i") & FS5gYh!
$x int printf ("sx") & F5Yh!
%s const char* 425 CEA Y
$p const void* C x2lH9 16Z2 5 j_&] ZPZ Y printf/} A== WL
Aol 2ElHE 0x 2 A FShe Aol Rt 2
A28t A printf ("sp") & FFFY
SA PyObject* ascii() & &=3% 23}
5U PyObject* FyF= AA.
SV PyObject*, const char* | FU T = AR (NULLY 4= 55U ThH o} 5 WA wf 7] "4 Z A
J-Z5 CEA i (R AR w7 "7 NULL o] ¥
AR EH U TD.
%S PyObject* PyObject_Str ()< &3St A3}
SR PyObject* PyObject_Repr ()& 3Z3%t A3}
ANT 5 G A BAE UoIA LA EAL0] 2F A% BAL) D02 RAH D, 27 AAE
e A == g,

23 Yy e B9 = vlo]Evl ol Bl Ut AWE ZujE ©h = nagn9pnsyn o] Ao
W10 £ 40] T (yObiect * 2117} NULL O] B), 3a", 150", nasn, nsRn Bl nayne] A9 22} 49
t} (PyObject* X7} NULL©] o}y &H).

<o

W8 32004 M7 ma11dn S sl 1un o] @ A W] £ Uk

A A2} (d, u, 1d, T, 1, 11d, 11, Tu, zd, 7i, z0, 1, X) 9] 29 0-W 3 Ze) 1= AW E 7} A2 = Aol = B2
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WA 3300 A WA me i, mel1in W vsain ol iR Ao 27he gl
]:Hx<]34oﬂ/ﬂ tﬂﬁ s", MGAN MM weyn nggn ngRlloﬂ\:Ha‘]_Li]:]]ﬂ_%\ﬂC _LuH}j x] ] 27]_Q
ALtk
PyObject* PyUnicode_FromFormatV (const char *format, va_list vargs)
Return value: ~ New reference. AE3 F MY AAE Ao S AL

PyUnicode_FromFormat ()3 5 <4 gch

PyObject* PyUnicode_FromEncodedObiject (PyObject *obj, const char *encoding, const char *errors)
Return value: New reference. 113 H AR objE FUZE AAZ HIZ G TYh

bytes, bytearray @ 7]} vlo]| E G F A A= o] R encoding ol Wt errors 2 R 2] 3k of| ] A2 &

A-g310] TR . E havssol B 4 2, o) 3% QB o] Ak 7B e ST (A B
gL g 85 FR A L),

FUIE AAE 24T ohE BE AA| = TypeError 7 A H =5 gt
APL= o 27} Qle W NULL & REHtU th &4t vhshd AR 9 Fx S 442 Aol A5

Y.

Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
|UFE AR dols TE ZAEZ w3}

B A 3.30] F7}.

Py_ssize_t PyUnicode_CopyCharacters (PyObject  *to, Py ssize_t to_start,  PyObject  *from,
Py_ssize_t from_start, Py_ssize_t how many
FRURE AR A T2 AAE EAE BAU D of ot BRAW B4 B SR} b
Sl memepy () = EM T e Al 12 ek oS AAG, 184 ko H Hard 24
TE W

B A 3.30] &7}

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py _ssize_t length, Py_UCS4 fill_char)
B2 EAE S A3 YTt fill_char& unicode[start:start+length] o] &4t}

fill_charo] &A1 9 A T) F AR Th AAL, £ F o) o] B2} low Az,
NZE A 58 BB, ol e Al 1S WD o9 S WA G e
W7 3.30] 71

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)

EAL O £AE U £ADL PyUnicode New () & 53 e lolob FUth FUIZE EALELS
2o|ne, £ AR S T4/ o} 51 4] 514 erofof ghitk,
°] <= unicode7} 7Y I E AA| 1A, A A7FHAE Hol =4, A7} b sHA =82 = A=A

(&, F23AF7H1AA) FAF o
WA 3.30] F7}.

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
T2} of] A Tz}g )=t} o J—’F =32 E WA PyUnicode READ_CHAR ()2} &8 unicode7} &

USE AR o] 1 el A7} 892 wol A slshch
W 3300 27},

PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. ==} Q82 start(E S TH of| A] B2} A&l 2 end (A 2] T th) 71HA] strd]

9] EAE S vy 24 fﬂtﬂét 245 A F YTt
WA 330 7}
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Py_UCS4* PyUnicode_AsUCS4 (PyObject *u, Py_UCS4 *buﬁ"er Py_ssize_t buflen, int copy_null)
copy_null©] A7 H W, d FAE £3ote] FAL uE UCS4 W 3 o] BAIYTE o 8 Al NULL S REgH
S IR= "4%@‘/]\3}( 3], bufleno] u2] ZolHrt} 2o SystemError). -3 buffer 7} ¥
U,

B A 3.30] &7}

Py_UCS4* PyUnicode_AsUCS4Copy (PyObject *u)
TAE ug PyMem Malloc ()= A-gdte] e Aj UCS4 W 3 of] BARIY T o] A o] Aafjstd, NULL
o] W% T MemoryError 7 A 4B UTh B WL B4 271 2= 2AES} 5Tk

B A 3.30] &7}

| X|El Py_UNICODE API

Deprecated since version 3.3, will be removed in version 3.12.

o API §4-5-2 PEP 393 @] 93] 51215 915U th. Shol A 3x 4 Al A A 937] w2, 3
AL AT 5 QAT oA TGO QI3 A5 e B4 IS 5 932 Aok

PyObject* PyUnicode_FromUnicode (const Py_UNICODE *u, Py_ssize_t size)
Return value: New reference. 5] A =.7] (size) 2] Py_UNICODE l:H«ﬂ uoll A FUZE AAE =
S NuLL 4 Qow, o W go] HelE A ghsuirh. Bod HoHE Aot AL ALS

i%‘%‘%]ql’/}. W2 7} A A A o] J AR U T

W 7k NULL o] ob U W, ¥hE gk I AA Y 5 st webA, A0 FUZRE AA Y 82 urt
NULL Y wj v & & Yt}

W 3 7} NULL O| ¥, PyUnicode KIND ()2} 28 HH 2 225 AF2317) Aol EA1E Y& o] YA
W PyUnicode READY ()& 3 &4 oF g th

Deprecated since version 3.3, will be removed in version 3.12: o] A 28 Y FUFZ = APIS] < H Yt}
PyUnicode_ FromKindAndData (),PyUnicode_FromWideChar () B+ PyUnicode_New () S Ab
£5}0] mho] a0l 4 54 Al £

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)
FTUIE AA S W7 Py_UNICODE H oo tht 917] A8 2QAEE vtEst AL, of 8] A NULL-S HE
e ol R AMe S 5 glowd AX Q] Py UNICODE* Efﬁ_% eyt W=
EOJEE TEgYch z‘JJrPy UNICODE ZAHEol= W dHd @ I E XAER
28] C Sl A AR FArg o] ZE ol o5t L.

Deprecated since version 3.3, will be removed in version 3.12: o] 2Ed FUF = API] IR Jy ).
PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () ¥ A Af
APLE Al-§-5hof mpo] Z1 g o] A BF4d Al 2.

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. 5= A size2] Py UNICODE W ¥ o] Q&= 2 E 1023 =AE2 107 Fholl whzt
ASCII 7 0-92 th A 8ho] 1] 7= A4 & gHE U oF. ol 2] 7} 9 5hel nuLL & whahghuich.
Deprecated since version 3.3, will be removed in version 3.11: ©] 74 2~€}Y Py UNICODE AP12] &Yt}
Py_UNICODE_TODECIMAL () < AF&3Fo] nfo]l 1d o] A S A 2.

Py_UNICODE* PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)
PyUnicode_AsUnicode () 2 ¥ A RE, Py UNICODE () Wi E Aol (F7Fd S & Al9)) £ sizeol A
A8/ e dshey_owrcons: BALOIE WAE 4 =SS 5100, ojule
W R C Pl A A ) Bapd o] Fol ol shiIA L

WA 330 F7}
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Deprecated since version 3.3, will be removed in version 3.12: o| A 2 €l U Z = API9] € H- Yt}
PyUnicode_ AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () =+ %/\]—fﬂ' A
APIE A1-g-31o] w}o] 18 o] 4 5141 4] 2.

Py_UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
d 3= 2AEZ EUE FYUIE BALY BAMES v Yth WE g &3 A A| NULL-S ¥HEHear
MemoryError o8| & YA FUTH 132 oW A2 S W5 E 9t (W3 & A 8t
W PyMem_Free ()& /\}36}*‘ Al2). A3 Py UNICODE* EA+g 01]% W3sE @ 3 Q1 EVZ5E
T o, ojuf= 29 C ol A AHEE ] E2HE o] 2 ol §-o 5HA Al L.
B A 3.20 &7}

PyUnicode_ AsUCS4Copy () Y -AFSE A APIE AF-&51o] npo] 18 o] A 314 Al 2.

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)

H A" Py UNICODE @S] A7]& & G Z W3t (KM Z2A o] E A2 209 = =Y.
Deprecated since version 3.3, will be removed in version 3.12: o] A 2eld FUFZ = APIQ] dH Yt
PyUnicode_GET_LENGTH () S A}&3}o] nlo] 18 o] A A A 2

PyObject* PyUnicode_FromObject (PyObject *obj)
Return value: New reference. BRSH FUIZE= A B O] Ad2HAE NEZ L AR FYUYZE AR o BAL
STk obj7F ol u] (42 Bo] obe) XA FUTE AR oW, A2 A4E ST FEE AT

Yk,
FUFI =g o] A B 3 o] 9 AA= TypeErrorE WA AU}

ZAY QI

ku
ol

A4 2A L ARG L ALg5] £ AAGNA L HAES PuY B 5 dHTh

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char *errors)
Return value: New reference. = & 0] E 9} VxWorks ] UTF-80] 1t} T2 Z 229 Az 2Ad QdFZHY
2ade g aych A A5 e A2l 7] "strict” 9 "surrogateescape” (PEP 383) Y]
o} O Z Y= errors7FNULL O] "strict" o8] 8 7] & AUt sr& 3@ EX2 Zv ok sEx| o
9 EAE 22T 5 95Uk

Py_FileSystemDefaultEncoding(F}o]% A2 A] 912 2 A Y AT ) oA EAE S U A
PyUnicode_DecodeFSDefaultAndSize ()5 AFEIHAAAL

o] 3t4+= FFo| % UTF-8 =& F A fhTh
o B7):

ol

ek

Py_DecodeLocale () &5 .
WA 330 =7}
WA 3704 WA o] T4 oA =R EF AL 3L surrogateescape ol # 8] 7] ol &)
Z2AL AdFYE A3 o] A=, Py_DecodeLocale () ©] surrogateescape®l| A5 91,
A AL A7 G strictol AHEEHJF U

PyObject* PyUnicode_DecodeLocale (const char *str, const char *errors)
Return value: New reference. PyUnicode_DecodeLocaleAndSize ()2 FAFSFA|TE, strlen () & A

§3to] FA1E Zol & A Th
H A 3.30] 271

PyObject* PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)
Return value: New reference. F+UIZE AR E Q= 2 o] & 9} VxWorks ol A UTF-8 & 91 F 5} A 1L,
ZAZA A 2AY dFPFeE AFPFE YL AU = A8 A 7= "strlct"ﬂ‘r
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"surrogateescape" (PEP 383) J Ut} QI TH+= errors7F NULLO| W "strict" ol# X g 7] & A}
| U bytes AAE NI U unicode= W @ A2 28T + glsUth

2

=
E2¥ 2Py _FileSystemDefaultEncoding(Zto]H AlZA] g2 2AL dFIR)o g AFPs3 A
PyUnicode_EncodeFSDefault ()5 AFESHIAl L

o] &4 v}o] W UTF-8 REE F A gt}
o B

Py_EncodeLocale () &4

B A 3.30] &7}

WA 3704 HA: o] Fq4E o)A TR o|EE A2 8l surrogateescape ol & A 7)o A
2AY AFYE AL UL} o) Aol Py _EncodeLocale () ©] surrogateescape ol AFR5 91,
AN Z2A LG AFG L strictol AFREH YH5 YT

Al

_t.':l
ne
[>

T
re
kU
of

[
g ]%_,4— 7NE} 87 EAE S AdFYStY yyFZ Y5 W, Py_FileSystemDefaultEncoding < ¢l
FPgog AL, Py_FileS y temDefaultEncodeErrors% o#] A8 712 AF&3f oF &Yt} (PEP

38337} PEP 529). 9z} 72 BA Zo] 31 o]2 & pytes® A TP, vos" W72 AL s
PyUnicode_FSConverter ()5 A& -2 AL oHO]:i}}\JE};

int PyUnicode_FSConverter (PyObject* obj, void* result)
ParseTuple W& 7]: (A X+ os.PathLike A EH O 2E FF d2) str AAE
PyUnicode_EncodeFSDefault ()& AF& 3] bytesE A I YU} bytes AA= 9 07 I
29 S8 JUth result= Bl &= AHEH A] 9 wl] 3| A3l oF 8= PyBytesObject & O]E 2y ‘3}-
A 3,10 271
W 3.600A WA 427 24
Ax 78 A o %
PyUnicode_FSDecoder ()& A%

it

whols 9 Uk,
2¢ strz gadYedd, o WEAE ASFT
42 Aok gt

int PyUnicode_FSDecoder (PyObject* obj, void* result)
ParseTuple H&7]: (A T+ os.PathLike QEH]AE F3] ZtH A2 H4L) bytes AAE
PyUnicode_DecodeFSDefaultAndSize ()& AR St strZ YA YT UL str AA = Y= 1

29 &8 YUth result+= Bl AHSE A & wlf S| Al 8 oF 3t PyUnicodeObject *o] oF U T}
B A 3.20] =7}
WA 36004 WA 4257 A& dolE gtk

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py ssize t size)
Return value: New reference. Py_FileSystemDefaultEncoding s
Py_FileSystemDefaultEncodeErrors o & 87| & Al&35te] EXAES gLt

Py _FileSystemDefaultEncoding o] AAHXA ggow, 2 AL AQFJoz Z3r}

Py_FileSystemDefaultEncoding 2 A|Z A 2A Y A A YA 271315 0] U=of A4S 4 ‘Si/\
Uth 84 2A/d A3 YA BEAYEE 7Y oF5tH, PyUnicode DecodeLocaleAndSize ()&
B L.

15 =4 B
Py_DecodeLocale () &5 .

WA 3604 HA: Py_FileSystemDefaultEncodeErrors o & &8 7| & A&t

oo O,
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PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_FileSystemDefaultEnco di ng I}
Py_FileSystemDefaultEncodeErrors o8] A 7| & AF_3lo] @ 22858 EXAEE yy3iads
=

Py_FileSystemDefaultEncoding ©] AAE X ¢god, 2A|d QI o g Zwlshc}

B2 ZolE &1 QoW PyUnicode _DecodeFSDefaultAndSize ()& AR Al L.
WA 3.6904 HA: py_FileSystembDefaultEncodeErrors o2 & & 7] & A& &t}

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Py_FileSystemDefaultEncodeErrors o & & & 7] & AF&3to] {14
FT AAE Py_FileSystemDefaultEncoding® A A Y3}, bytesE W3ttt} 23 bytes
Aol = W ool £ 7} £ 78 4 8ol 52344 2.

Py_FileSystemDefaultEncoding ©] AAH X ¢tod, 2A A QT Fo g Wt

Py_FileSystemDefaultEncoding 2 A2} A| A Y AT oA 27|85 yZFd 3T 5+ ¢
SULH A 2AG dIHoE BAE S AT ok, PyUnicode_EncodeLocale ()% A5}
AALL.
o B7]:

Py_EncodeLocale () &5
WA 3200 7}

WA 3.6004 WHA: Py_FileSystemDefaultEncodeErrors o8 A8 7] & AF&-g Yt}

wchar_t xX|¥

A Q3= S A EF H S wechar_t A Q:

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
Return value: New reference. —T—Oi A size®] wchar_t ¥ wollA] FUZE AAE W5 T -12 size
=AY T4 weslen S A 5o] Aol AAz A4 oF TS Lhebd U Th A5l 5HE NULLS
LliagBh=

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
e 14 F= AR WL{E wechar_t W wol] ALYt} Z o) sizewchar_t X7} E/\}% ok (z33 4

28 PAZ AL D 5 A5UTH. BAE wehar_t £} 50} 27} dA s -1 wakgh o 47

wchar_t* TAE ﬁi TRE FTE YA otd FE Aol FYHAIL. S& Z2 0 8t
wchar_t* BA90] dx BrheA AT AL 5249 ALY 2, wehar_t* EADolE
9 R ZHE 5 9ow, o2 A R C F59 B ASE W BAADo] 2ol Bol £2)
HA 2

wchar_t* PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
FTUIE AAE ol FAFAERE A3 UTh 28 22 4 4 22 29U th size7} NULL
o) oI, (¥ U ER BAE A2 ) ol = B +8 toieol %1k AT} wchar_t EALo]
PAE W5 T, o2 A3 L C 3o WA ALSD W EA G o] el A Bl o] 54 Al
size7F NULL O] 2 wchar_t* BAldo] d A& £33} valueError 7} WA g th

/38 Al PyMem_ Alloc () of o3 &FH MHE NI UTH (PyMem_Free () F AHESHA] 3 A 5HA Al
2). ol 2] A, NULLE RESFSLAL #size= 8 & = 2] g5y th w2 2] o] A5 ¥ MemoryError &
LA A U T

B A 3.20] &7}

WA 370 A WA size7} NULLO| 2 wechar_t* 2Ag o] @ B2 2331 valueError & 2 A

AU,
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encodingS NULLE A A3H 712 799 UTF8° ALFUtrth I A" 32 3
d ol5 AF Yol PyUnicode_ FSConverter()— ALsor Utk oAL YEAoT WS
Py_FileSystemDefaultEncoding & AF§EUTH o] W= 97 A8 o= Aexojof gt 7
AZR e A4 FALol et ZAE 7 93, the A2Ro| AL A Aol A2F0 (H 58

Zzo) setlocale% =g u).

e Hel= errors 2 4 dAE =, T thefl Fold 712 A2 E A e Yuste NuLLE AFE %
AUtk 2 WA 2o gt 7| & o A g+ “strict” YU T} (ValueError 7} AT Y T}.

The codecs all use a similar interface. Only deviations from the following generic ones are documented for simplicity.

ol
=

e
ku
=

O
o

© gk 3E AP Th:

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *errors)
Return value: New reference. A7 P H BXE s9] size v} EE t] A Q8] FUIZE AAE T4}
encoding 3} errors+= str ( ‘41*‘ Shpo] 2 o] 9] v Wi el T o u g yth AFS S T dL o]
S A A % A BB 5 BT Aol o8 A NULLE e

PyObject* PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)
Return value: New reference. 5+ T AR S <17 Q51 ATE 5ho] A bytes AR 2 k33U Tt} encoding
Sherrors = U SLE encode () FIAEY 2e o] £2] w7l Wpsl gL o wuch 45T mH L 3}
ol FY YA AEE AHE st 23 g Uth ZHl oA o €] 7} A NULL & REH U T

PyObject* PyUnicode_Encode (const Py_UNICODE *s, Py_ssize_t size, const char *encoding, const char *er-

rors)
Return value: New reference. 5] 2 size2] Py UNICODE W ¥ s& QT Y3}l Iho] A bytes 2 A & WF3+
FHU th encoding3} errors+= U3 = encode () WA EQ] 22 o] 59 w7l Wi} 22 o u]gyth
AET TS ol 78 ) ALE S ALB o] 23 H U T4 o] 2 7F LA S NULLE
W,

Deprecated since version 3.3, will be removed in version 3.11: o] 74 ~E}Y py UNICODE APIS] QY Th
PyUnicode_AsEncodedString () < AH&3Fo] nfo] 1 o] A 31 Al &

UTF-8 24

22 UTF-8 T4 APIY Yt}

PyObject* PyUnicode_DecodeUTF 8 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8 2 AT QY H E21Y 59| size Hlo]EE T Y 3to] U FZ = AA|
T U th 29 A of 9] 7} A 3 NULL-& B o)

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 FZ& Ut} con-
sumed 7} NULL ©] ofUH, 388 2735t UTF-8 Hlo]E Al AL E o H 2 A 85 A g5y o] H st
HlolE= T F Y= A ¢k yo D% ﬂiﬂoﬂ H}o] E 4=3= consumed o) A 7¢5 U th

]
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PyObject* PyUnicode_AsUTF8String (PyObject *unicode)
Return value: New reference. UTF-82 A}-23lo] U ZE AR S Q7 Y3t AIAE 5}o]| 4 bytes A 2
HESeh U T} ol A gl = “strict” YUt ZE of| A of 2] 7} ¥k S NULL & R T

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
FUZE A 2] UTF-8 A1 ol Eﬁﬂ AEE whehatar, A3 2| 275 (Mo E T =) size
ol ?ﬂﬂ?&qﬂr size AAH= NULL D 4= A& Uth o] A 277 ARE A k4 th visd v o=
29 3= ZlE} e »ﬂlwol,ﬂﬂzﬂd uho] & 7} 274 U] T (sizeo] ¥ 3] A k5L Th.

o & 7} 2285k, nuLL o] of| 9] A 2} A WEE AL size 7k A A b U T

This caches the UTF-8 representation of the string in the Unicode object, and subsequent calls will return a pointer
to the same buffer. The caller is not responsible for deallocating the buffer. The buffer is deallocated and pointers
to it become invalid when the Unicode object is garbage collected.

WA 330 27}
WA 3704 WA &L o]A char *7F o} 8l const char *YJUth

const char* PyUnicode_AsUTF8 (PyObject *unicode)
PyUnicode AsUTF8AndSize ()2} ZA| W 27| & A A3HA 54U tt.

HZA 330 F7}
WA 3. 704 WA vtE3 & o]A| char *7} oFY2}const char * YUt}

PyObject* PyUnicode_EncodeUTF8 (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8 2 AF-&310] 0] R size®] Py UNICODE W ¥ s& Q7 3} dho] A
bytes 24 7] & HHEHEL T, 3ol A o] ) 7} whAl ahE nULL S whakgh o).

Deprecated since version 3.3, will be removed in version 3.11: o] A 2~€ElY Py UNICODE

API 9] 4 B Yt}; PyUnicode AsUTF8String(), PyUnicode AsUTF8AndSize() Y
PyUnicode_AsEncodedString () & AF-&3}o] ulol1d o] A S AL

UTF-32 34|

<2 UTF-32 29 APIY Yt}

PyObject* PyUnicode_DecodeUTF 32 (const char *s, Py_ssize_t size, const char *errors int *byteorder)
Return value: New reference. UTF-32 2 Q1 T R H ¥ 3 2 XY of| A size B} 0| E ﬂ A U L= RE )
AAE WU th errors(NULL ©] ob U ) = ol 2] A 2] & B v oh 7] 3k “strict” 9§ L T}

byteorder 7} NULL ©] o}U ™, T I = X A vlo] E <A & ALL381o] T TS A] 23 o)

*byteorder == -1: little endian

*byteorder == 0: native order

*byteorder == 1: Dbig endian

*byteorder7F0°]al, 918 T o] B 2] A5 4u}o] EV} Hfo] E A ZA|(BOM) o] 9, Y E 7} o] Hio]E

ENEZ A 3 BOML A% FURE FAG| B4 A ¢ Ut *byteorder7h-10]uh 1],
TEulo|E ¢4 A7 S 8o EArE Yt

& E Z, *hyteorder= Y 2 ©| o] E] Q] T A A vlolE A2 AAFH YT
byteorder 7} NULL o] ™, 92 o] E] B <=4 BT 2 Al &3t o},
Fdo| A o 2] 7} ¥ 5 NULL S HFE Y o

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py _ssize_t size, const char *errors, int *by-
teorder, Py_ssize_t *consumed)
Return value: New reference. consumed 7} NULL ©| 8, PyUnicode_DecodeUTF32 () A8 S &3t} con-
sumed 7} NULL ©] o)™, PyUnicode_DecodeUTF32Staterful () 2 &3] B9 UTF-32 vlo] E Al A
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2 (7} 47 R oj™ o] A X] 9k ulo|E o ef 2 A g 3tA] k5 YTt o] st ule] E= v A5 X

orom tJZ Y H HFo|E = consumed 9| x%ﬂgqt}

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. U] ©] E] H v} o] E <= A] 2 UTF-32 Q1 Y& A& 51o] glo]H violE ExdS
et E2E S B4 BOM vk 2 Al ok ol 2] A 2l “strict” YUt ZE oA o 9] 7}
WAy sk NULLS RhH Y Tk

PyObject* PyUnicode_EncodeUTF32 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int byte-

order
Return value: New reference. sl = ‘rr14 = dlolel e UTF-32% A FZHH 7S x3H35l= 1}o] 4 bytes

AAE AUt 282 o= ‘ﬂ} 1E Ao met 7| 5g Y

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder 7} 0 o] W, & ¥ 7122 G4 § 1) 5= BOM v} (U+FEFF) 2 A 2 gh o th % 2= 0] 4
=, BOM t}227} okoll 2715 A skt

=]
Py_UNICODE_WIDE 7} % 2| ¥ A] ?%2?1;, AZAE ol dd I 2RIER SHP YT
el o A o €] 7} A s NULL & REheh Y T

Deprecated since version 3.3, will be removed in version 3.11: ©] A ~E}Y Py UNITCODE APIS] 4 Ut}
PyUnicode AsUTF32String () ©|W PyUnicode_AsEncodedString () & AF&35Fo] ulo] 14 o]
EEERES

UTF-16 3

22 UTF-16 € APIY Yt}

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py_ssize_f size, const char *ermrs, int *byteorder)
Return value: New reference. UTF-16 2.2 Q1 T & v 3 B2} H ol A size B} 0| EE Y FZ Y3} 3T 74
5= 272 WHEEU T emons(NULL O] oFU B) & ol 2] A 2] & A9 Gk 7] 2 ghe “swiet” 1] .

byteorder 7t NULL ©] o}, Y I T & A A H vlo| E <A & AHEsto] 2™ & A &gyt

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1 big endian

*pbyteorder7}00]a1, Y& Hl o] E] 9] 25 20}o]E 7} Hlo|E =4 2 A (BOM) o] ¥, L] Z & o] vlo]E
A2 A3E 1 BOM2 23 FUIE EAFGo) EAE A ¢k Ut *byteorder7F-10]1} 1 0] 1
BEHE &M ZAIZFEH BAFE YUY (\ufeff Y \ufffe w27 HUh.

After completion, *byteorder is set to the current byte order at the end of input data.
byteorder 7} NULL o], ZEl-2 Y| o] E| B <= A E = Z Al ZHgH )
19 o] A of 9] 7} w4 3R NOLL & whEHRI o,

PyObject* PyUnicode_DecodeUTF1l6Stateful (const char *s, Py_ssize_t size, const char *errors, int *by-
teorder, Py_ssize_t *consumed)
Return value: New reference. consumed 7} NULL ©| W8, PyUnicode_DecodeUTF16 () A8 SZ3t}. con-
sumed 7} NULL©] o} U W, PyUnicode DecodeUTFl6Stateful () 2 £33 B UTF-16 v}o] E A
2R EF HlolE F U EF A ZAJE B E oY E A etA] ks Uth o]t ulo]EE A
Q= A okow Y7 H Hfo| E 4= consumed | A7 U T}
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PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. | 0| E] B B}0]| E =4 & UTF-16 91 7 Q& Al-&-3}o] go] A vlo|E Ex4
YT EAE 2 @4 BOM rta g AJEF YT o2 A 2= “strict” YU TE ZE oA o £ 7}
WA 3 NULL-S Wk T

PyObject* PyUnicode_EncodeUTF16 (const Py _UNICODE *s, Py ssize_t size, const char *errors, int byte-

order)
Return value: New reference. s = FUFE H o] E]2] UTF-16 A7 YA ZtS E3H3}+= 1}ho] A bytes
AR AU 2L b3 ko] £ Ao e} 7] 25 Uk

o
=

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder 7} 00| ¥, &3 ¥ 222 &4 1 2= BOM 1H= (U+FEFF) 2 A 2H Ut ThE 5 R Eof A
+, BOM vt 7} kel 715 A b5 Ut

Py_UNICODE_WIDEZ} Aol% W, &+ Py UNICODE Ffo] AZAOJE oz ZAE 4 S5 th A
o= A koW, 7t Py UNICODE k-2 UCS-2 EAE 3l A U th.

sTElo] A of 9] 7} A SR NULLS W o,

Deprecated since version 3.3, will be removed in version 3.11: ©] 2 2~€}¥ py UNICODE AP1S] EHE Yt}
PyUnicode AsUTF16String () ©|W PyUnicode_AsEncodedString () & AF&38Fo] nulo] 149 o]
EEERES

UTF-7 24|

OS2 UTFE-7 29 APIS Yt}

PyObject* PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-T2 QAP H XL 59 size H}o]EE YI Y3t FUIZE AA
s U Th ZEl A o 2] 7} Ay sk NULL & RbRb gy o

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed”} NULLO| ™, PyUnicode_DecodeUTF7 () A8 FZ& Ut} con-
sumed 7} NULL o] o}, 38 £ 2+ $F UTF-7 base-64 A A2 ol ] 2 A 2] 5 A] ¢k5 LT} o] 8l nio]
ExdadEA don A H ulo| E & consumed ol A7¢F Y T

PyObject* PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py_ssize_t size, int base64SetO,
int base64 WhiteSpace, const char *errors)

Return value: New reference. UTF-7-& AF-§3}o] o] 2 27]9] Py UNICODE W& Q7 Y3} gho]A
bytes A A& W3 o} T H of| A of 9] 7} A 8 NULL S WEEHShU T}
base64SetO 7} 0 ©] o} ¥, “Set O” (T2 583 o n| 7}k gl 7 %) & base-64 2 AF
base64 WhiteSpace 7} 00] of ¥, ZML base-64F AT FH Yt} o] “wf-7> T2 7
o= 43gyrh
Deprecated since version 3.3, will be removed in version 3.11: o] ~€}Y Py UNTCODE AP1S] &Yt}
PyUnicode_AsEncodedString () < AF&38Fo] nfo]1d o] A sHA A L.

i

g4t

3
% Tho

0>
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FLIZE o|aF0|= 2H|

22 “FUFE o] A o] = (Unicode Escape)” 7 9] API ] Ut}

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. U T E o] A A|o] Z QAP H EAE 59 size vl EE U ZHFt] FUZE

A S WS Ut} ZE oA o 9] 7} HA s NULLS ‘ﬂ'-ﬂ'@’b} 22

PyObject* PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. T E O|AA O] ZE AR SL] FUFTE AAE AFZ 3t 2 IS bytes
AA 2 Wkt ol 8 A 2] “strict” YU th. e Al o) 4] ol €] 7} ¢ s NULL & REgheb Y T

PyObject* PyUnicode_EncodeUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. U T E o] 27| o] 2 & A}-83}¢] 7«01 size®] Py_UNICODE W35 Q17
3}l bytes 2 A& WH2HgHL ). T o) A] of| 9] 7} H“ﬂ 3 NULL< ¥ o}

Deprecated since version 3.3, will be removed in version 3.11: ©] 74 2~€}d Py UNTCODE AP12] &<l Ut}
PyUnicode_AsUnicodeEscapeString () & AF&3}o] ulo] 2 o] A 34 Al L

Al RFLIZE o|AFO|= B E)

2L “A A FUFE o]~ A o] Z (Raw Unicode Escape)” 4 API$] U tT}:

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py_ssize_f size, const char *errors)
Return value: New reference. QA FUZE oA o]z AT HH EAFY 59 size v} O] EE U] Z Y 5}
FURE AAE Tt Z9 oA o &) 7} 23t H NULL-S ¥HH U T}

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. QA FUIE o|AA O] ZE AME3F] FUIE AAE AT Y ]‘ ERU S,
bytes A 2 REHgHU T}, ol ] A 2= “strict” U T Lol A o 9] 7} Y 8h e NULL& Wbkt Tk

PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. QA FUTE o]~ A o] ZE AFE-3}o] F0] A size] Py UNICODE ¥ ¥ &
Q1 F g3kl bytes A S W th FE ol A o 9] 7} #A 3hE NULL-S Wk T}

Deprecated since version 3.3, will be removed in version 3.11: ©]d 2~} Py UNTICODE APIS] € H Yt}
PyUnicode_AsRawUnicodeEscapeString () ©|Y PyUnicode_AsEncodedString () < AH&3}
of vhol 18] o] 41 341 4] 2.

ml

Latin-1 32 &l

-2 Latin-1 &9 APIY U th: Latin-1-2 #5256 70 8] U ZE Ao s]Fste AR Fofl Zdlof A
15 388 Uk
PyObject* PyUnicode_DecodeLatinl (const char *s, Py _ssize_t size, const char *errors)
Return value: New reference. Latin-1 A7 P H F XL 59] size H}o| EE YT Y5t FUZE AAE v

Utk ol A of 9] 7} /8 sk NULL& U Tk

PyObject* PyUnicode_AsLatinlString (PyObject *unicode)
Return value: New reference. Latin-1 S AF&3to] FUZE AA S Q1 FYst é:’}% 3} o] bytes A A =
ulgkgh o). o 2] 22l “strict” U T, e o] A o 9] 7 Al Bk NUTLS ek Eh o)

PyObject* PyUnicode_EncodeLatinl (const Py_UNICODE *s, Py_ssize_t size, const char *errors)

Return value: New reference. Latin-15 A&t 5203 size®] Py UNICODE W3 & 1F W5}l ufol A
bytes 242 S ekt th I El o A of &) 7} A 51 NULL-g HEEERR U o)

]Ilﬂ
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Deprecated since version 3.3, will be removed in version 3.11: o] 2~€}d Py UNTCODE AP12] &<l Ut}
PyUnicode AsLatinliString() ©|Y PyUnicode AsEncodedString() < AF&3}o] wlo] 13|
o) B4l 4] &

ASCIl 3=l
2 ASCI Y] APIY Ut} 78] E ASCIL H| o] Bl gt S FH Ut t}2 R E F= = o3 S AT}

PyObject* PyUnicode_DecodeASCII (const char *s, Py ssize t size, const char *errors)
Return value: New reference. ASCII Q1 2 H F2Y 59 size O} EE T T QP 5o = AA
Yok zEe) A o9] 7h B A5 NULL S Wk o,

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCIIE AF2-3lo] U ZE AR E QA FHsH 7§Iﬂr§ g}o] 4 bytes 2 | 2
WU T} ol 2 A 2] “strict” YUt FZE oA of &) 7} A 5F NULL% Llacia iR

PyObject* PyUnicode_EncodeASCII (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCIIS AL-§3}o] 02 szzeA Py UNICODE W ¥ & Q3 Y3t Ifo| A
bytes A & WEHE I Tk 3Elo A o] 9] 7 24 5w NULLS whEH ok,

Deprecated since version 3.3, will be removed in version 3.11: ©] 7 2~€}d Py UNTCODE API12] Y&l Ut}
PyUnicode AsASCIIString() ©|W PyUnicode_AsEncodedString () < AF-&35}o] U]—O]ZEﬂ o]
A SHAA 2

u
A5

it
b

UL

Ho

This codec is special in that it can be used to implement many different codecs (and this is in fact what was done to
obtain most of the standard codecs included in the encodings package). The codec uses mappings to encode and
decode characters. The mapping objects provided must support the _getitem__ () mapping interface; dictionaries
and sequences work well.

g2 vl 2 e AP Th:

PyObject* PyUnicode_DecodeCharmap (const char *data, Py _ssize t size, PyObject *mapping, const
char *errors)
Return value: New reference. 51 A mapping A& AH-&310] A7 P H EAY 59 size HFo| EE T Z H 3}

of FUZE A S e Utk Lol o< 7 Eg sk NULLS WY Tk

mapping ©] NULL©] ¥, Latin-1 T] &9 o] 2§ Ut} 2 H A koW mapping-> ¥Fo] E A= (00]] A 255 A
ol AP E FrUIE BAH Y, @#(WHEE A2 S A H UTth £ None & & 1fj F 3l ofghu T v
= A ¢k | o] E] H}o] E (None, OXFFFE & '\ufffe'Z 3= & 2% ol e}, LookupError
2 fUals 22 4954 e POz Hei o] 2l S BAN AT

PyObject* PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)

Return value: New reference. 51 mapping AR S AF&3te] FUIE A& A7 QJ 3t A IHE bytes
AR = ‘?}%?&‘4 o} o 2] A 2] & “strict” YU Th ZE o] A o 2] 7} ¥ 3HH NULL & 9HEHEY o)
mapping A A= FE A4 H4E bytes AA|, 00| A 255 Alo] o] A4 IE=None 2 2 1 F 3} of gt}

None 9| UHJJQ ﬂ‘fff&ohf]a}“ﬁ-”ﬂ A 2 A A (LookupError & 338k 2) & “A 2= Al

% g o= A2l o] o7k 3y o

PyObject* PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping, const
char *errors)
Return value: New reference. 5= A mapping 2} A & A-&3F0] F o] A size®] Py UNICODE B3 & 2134
3l 1 ATE bytes AR 2 vk ol Zd o A o] 2] 7} 9k A NULL S Bk o)
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Deprecated since version 3.3, will be removed in version 3.11: o] 2~€}d Py UNTCODE AP12] &<l Ut}
PyUnicode_ AsCharmapString () ©|W PyUnicode_AsEncodedString () & AF&3}e] ulo] 13|
o141 3141 4] .

o 29 APl FUIZEE FUIZER g vk FolA SE Pk

PyObject* PyUnicode_Translate (PyObject *str, P) Object *table, const char *errors)
Return value: New reference. %A} 1| 34 H] o] & = 2 AQ3te] FAES HEsty 23 FUFE AR E vst
FUth Ze oA o 9] 7} Y S E NULL & RE Y o

g "ol B2 FUIZE A5 45 FUIE A5 A5 U None(ZAH7F AHAIH =5 g th of w3 3)
oF g o).

g Hol&2  getitem () AdEFolx W AFEHE FUh M S A RALTFE ZF T
1} 33 =] %] ?%8 A H—.—(LookupError% sle A % a_a]x] oly o2 EArE U

errorsi= T El o A o ARbA <l ofm|JUTh 7] & ol 2] A2 E AT UEh = NULL Y o Sl uTh

PyObject* PyUnicode_TranslateCharmap (const Py _UNICODE *s, Py _ssize_t size, PyObject *mapping,
const char *errors)
Return value: New reference. =2} mapping Bl ©] & & -83}o] F0] X size] Py UNICODE W ¥ & WHE3} 1L
A3 FUIZE AAE 2T A o2 7} A 3 NULL & 9 o)

Deprecated since version 3.3, will be removed in version 3.11: ©]d 2~} Py UNICODE APIS] € H Yt}
PyUnicode_Translate ()W LHF 7 d 7|8k APIE AFRS}o] mlo] 18 o] A S A L

2 MBCS #d API¢ U th ?‘axﬁ Y=ol Ak A8 4= 9l © ™ Win32 MBCS 37| & A
F ok MBCS(X+= DBCS) &= ©@4] shiubrt oty el A3y e Aol F st Al L. o4
18) 3= 7] Al o] AR} A A o] «H% Aojgyrh

PyObject* PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS Q1 Z & X4 59| size VI EE I Y3t FUI= AAE &
Yok zEe) A o9] 7 A S NULL S W 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 52U t}. con-
sumed 7} NULL ©] o} W, PyUnicode_DecodeMBCSStateful () & 33 A3 (lead) H}°]|EE U] T Y
BFA] 9ka1 t] T P H ulo] E 7} consumed o) A7 Ytk

PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCSE AF&-3lo] U T E AN E QA FZH3 é,\/} v} o] bytes 21 A 2
Hhhehy o ol 2] A 2] & “strict” YU TF ZE of| A] of 9] 7} Y8 NULL = WS T

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. A H T & H o] A& AFR-3lo] FUFE AAE QAT 3 3Fo] A bytes
AAE WraF Utk Tl A ojl 2] 7 B NULLS WU T cP_AcP T E 5 0] A & AFH§-3}o]
MBCS J1ZH & d5 YLl

W7 3.30] 7%

PyObject* PyUnicode_EncodeMBCS (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS& A}l £ 0] 3 size®] Py UNICODE W ¥ & Q13 Y &}aL o]
bytes 2 A & wkekghU ok Elo] A o] 2] /b By ahel NuLL-S whEFgh ok,

Deprecated since version 3.3, will be removed in version 4.0: ©] A 2~ E¥}Y Py UNICODE API
o dB<JYtT; PyUnicode AsMBCSString(), PyUnicode_EncodeCodePage() X &
PyUnicode_AsEncodedString () < A-&3lo] ulo]l 1@ o] A 14 Al &

&3t
ol

o
g

o
R o

1%, o

LZ

b
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HMES &2 B4

lo

L

Y

OHg APLE 9219) §U 3= A9 Bt e (ARoIA R Aol Sz Th Aol @ 94517

friyze A ﬂb}’ﬁ—’?%‘i ket ok
o ] 7} WA 8 B F NULL o] U —1S wkEkghu o)

PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. & ZAE S o]oj & o 3o 2L FUTZE EX IS AlF 3}

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
Return value: New reference. =AtE S £&35to] FUTE ExY g|2EE AF g ) sepo] NULLO| W,
BE B B3 2hlo]q Bee] £agUTh 284 show, Foll el A Hake] Yol k.
2ol maxsplit 0] AP U Th &40l ¥, A ge] A A S5 Th TEAE A3} 2 Aol 3
2 sy

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. Split a Unicode string at line breaks, returning a list of Unicode strings. CRLF is
considered to be one line break. If keepend is 0, the line break characters are not included in the resulting strings.

PyObject* PyUnicode_Join (PyObject *separator, P\Obje 1 *seq)
Return value: New reference. 51 % separator S AM-g-3to] EXE Al A5 A43t0 23 74

< Wk

Py_ssize_tPyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int di-
rection)

substro] o] 2 18] Zo| A (direction==-1 FFAt X & 3PS o) v}, direction==1< 7
A E JuFUT} strstart:end] & A3HH 12 WY D}, a8z ko 0L ulkslat
ol e 7} A shE 12 Wk T

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)
Z ) A directionS A-23F (direction == 1S AW}k A AL 2 u| s}, direction == -1 -2 94}3F
o ugUth strstart:end] ol Al substro] A HA 9 X E vkt ¥ gk A WA o
e~k -1 g AR T el ghge U, 2+ el AR 7t A AH e
b o}

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)
ZF o] A directionS A-&3F (direction == 1 & A ¥}sF AL 2|5t direction == -1 949} AN
S UG T str [start:ond) o A Exbche] 3 WA 948 WBF T BE kS A AR 29
AEAAUTh -1 & A o= 5] fgla= eI, 2= o g7 2R L7 ABH A=
b o}
B A 3.30] F7}.

A 3.7 A WA start} end= o] A strstart:end] A8 IS5 == 2 AHFH UL}

Ry

=

2

M

]/\P

_\1:1
Auy

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
str[start:end] oA substro] F XA A 4= A& WGt o 27 ¢Ad st 12 W
Sk,

PyObject* PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)

Return value: New reference. srroﬂ A substr2] 2 ) maxcount 573 replstr 2 v AT FUIE AA S
W31sh U o} maxcount == -1 2 &= S A8 A A TS 9 ]ﬂb] t}.

int PyUnicode Compare (PyObject *left, PyObject *right)
F AL S vlwskar Zh 7 Ay, 2, Foll thell -1, 0, 12 R o)

o] 4= A Al -1 & WSSt R 2, of| 3 & 32517 Y| PyErr _Occurred () E ZE35 oF g
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int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
SUFRE BA uniE stringd} v\ e} 2z ZAS 2e, Zof ol -1, 0, 12 vk z} = ASCIIE o=
gl Bl vk ARk Ao] 74 £A v, u] ASCH £ A7k 305 o 4= 9 2 #24 S 1S0-8859-1
= ) A3,
o] T ol & WA 71 A kU
£ % g aa

PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. 5 U 7= B9 -S F 5 31 8] 1L (rich comparison) 3}
Tk

o 9] 7} A S NULL
e AFAQ HlA=Py Truel Py _False
252 44 9o Py _NotImplemented
153k 32 Py_GT,Py_GE, Py_EQ,Py_NE,Py_LT ¥ Py_LEY YT}

i)

opell 7
PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. format3} argso| A M| X4 AR S w13-shyt}; o] 4

0.

L format % args$}t

S AR T
int PyUnicode_Contains (PyObject *container, PyObject *element)
element 7} container ©l| 3= o] Ql=2] gQlsta 1o wpet ol AR w3t ‘?_,}14 o}
~1o] whEE YT,

element="4 84 S UFT Bxd 2 A Waks)or &) o 87t Qo

void PyUnicode_InternInPlace (PyObject **string)
AR} #string= Al AF2] o) A A€ (intern) Tt A= JFol W FUIZE FAL S 7] 7] = A E ¥
ZF220] of gtk Fswring 7 22 7)1 % W BAFL 0] 90 W, wswing g T 0 2 AT A BAY
el 2 5% A0 A 9 pAd AR B2 A28 SN AT, T8 G0 H ing
BELED Y I (A2 A SNAE (49: 32 ¢ B2 o] ob7| 7} 1A,
olgtal A L; T & Mol Ao Aol TE F AAE 2FFUTH)

ol B4 x A+
PyObject* PyUnicode_InternFromString (const char *v)

Return value: New reference. PyUnicode_ FromString ()3} PyUnicode InternInPlace ()9 &g,

18 5 2 AL A o] e A (<L

o€ (intern) & A FUZE EAFE AA Y, 22 S 7R o] AHof ©
f7) =2 wagyrh

834 EE AH|

PyTupleObject
o] Pyobjecte] AH P2 utold FE A% S depdTh

PyTypeObject PyTuple_Type
o] PyTypeObject A AEAE glo]H == g

int PyTuple_Check (PyObject *p)
P RE AR oA FE B AN Gl AATAY 28 ST,

int PyTuple_CheckExact Objecr *n)
3o n ge] dagat ohw 3 EeEy)

(P
E AA A W, FE 2

p7tF=E
g,
PyObject* PyTuple_New (Py_ssize_t len)
Return value: New reference. 37| len 1 F-& AA Y, A3 A] NULLES W3 o}
PyObject* PyTuple_Pack (Py_ssize_tn, ...)
27l n A AN T AAY, A3 Al nvuing HEFUY 72 @

Return value: New reference.
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L golH AAE 7187l T 0 M C QAAE 27]3F Y}t PyTuple_Pack(2, a, b) =

Py_Buildvalue (" (00)", a, b)¥E53yrch
Py_ssize_tPyTuple_Size (PyObject *p)
FE Al e 2AEE B*OPH g FEo 271E Wk

Py _ssize_t PyTuple_GET_SIZE (PyObject *p)
B35 9 278 B h o 275 NULLo] oh 1 REL shel Aok gtk o & AAE 295 A
Fsyth
PyObject* PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7}2| 7] = F-Z 2] pos Y A ol 3
Hol U™, NULLS ¥H83} 1 IndexError o 9] & A A3 o)
PyObject* PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PyTuple_GetItem ()2} B3Rk QAAFE &2135HA] g5 Y Tth

rlr
N

A3 S HFEgy ok pos7t B &

PyObject* PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. p7} 7}8] 7] = 5= 9] low S} high AFo] 9] &Efo] A& J%‘r‘é‘]—ﬂ U, Al g s
1=

NULLS ukabg o), o] AS slo] M T3 A p[low:high] 9 ES3HTh g AE ZozHE o] ol
)& )95 A U

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *o)
p7t 7HR171 5 T pos 7100 A 00) Bl B2 E UYL, A A 0% WA pos7h

HAE vlojyd, -18 WHE3l 1l IndexError o9& A3 Ut

i o] oo e F2E T

B Y D]—(dlscard). o

otk

[e]
Iy

AA NN FEol olv] = FHA e A= E

rr

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *o)
PyTuple_SetItem () ulS3kA 8, o8] AALE 314 ghor] 2o FES A< uh*uh 21§35 of

Fir: ol MARE ool I FEE “FA I, PyTuple SetItem () Ee], A 59 F=o ti gk
t2E WA s Uthpos FI A oA FES BE FE2E FrE U

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

%2 278 24 O AT 5 ASUTH newsizet 5B A2 doj7h Utk REL 2o
e A S S R R - N T A R R
oIVl iAo ol 4 g AE A v A 2. FEE A BN AN AL Gl e o AL 2ol
RES Y A FES BEL A0 A4S, B o £24d Btk 4FAW 0L

WA}, Zejol9lE =, pel A3kgtol ol B
*p7h @23 A 7 ik B A9 p sk F U T

MemoryError Y SystemErrorS WA Al AU th

252 A3 Pekn AR AL
5

T =73 L
Avstd, -1 & W3kelal, *pE NULLZ

_'go
o mif

AW
SR

-
ok
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8.3.5 &AM A|RA A

TFZ A Al @ 2 (struct sequence) A A= namedtuple () AA Q] C 57FE YU S o EHEE 53] =9
AN AT 5 = A FAYUTE FRA A AAE UEH Y, UA 54 724 A4 2 whsofof U th
PyTypeObject* PyStructSequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. oF2] ol A H desc®] H|o|EH & M2 FZA A2 TS W5 Ut 23
3o JAAAHAE PyStructSequence New () 2 s 4 Q5T

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
desc2 T2 A A G types A AR oA 2718 o

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
PyStructSequence_InitType?} ZA 9 AF5H 02, Aoistd -1& w3k},
WA 340 F7}

PyStructSequence_Desc
UE FRAANAE FO e AE S 23R

zc cH 2|o|

name const char * T2 A~ O] o] &

doc const char * S o st S2EF o tst ZAEH L A ksle |
NULL

fields PyStructSequence_Field| 2L 32o] It o]EL 7[R NULLE Zv= v g

* o 3t 3 Q1 E

n_in_sequeng¢eint oW S B Q= dE S (FZZ2 AEHE F

)

PyStructSequence_Field
TRAANA2Y] B2 7T ULh FRAN AN A2 RFEE RYIHEE, BE FT &= Pyobject *
HE HgYt) PystructSequence _Desc® fields Bl g9 AdEl A= XA
el =AE 28U

g [cyg  [on

=

name const 2o ooy o5 3lE FES F55 EW - NULL, o] 5] }le AEHE F
char * 2 W PyStructSequence_UnnamedField@& ARt

doc | const A =A~EFo| L} Aks e W NULL
char *

const char * const PyStruct Sequence_UnnamedField
olF A= AHE FAFY f L= o] 5 5
WA 39004 WA Fo] char *olA HAH 5T
PyObject* PyStruct Sequence_New (PyTypeObject *type)
Return value: New reference. Py St ruct Sequence_NewType () & & TE fyped] A2~EHAE vb5 Ut}
PyObject* PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7V8] 7] = 2 A A1 A2 9 2] pos©l]l Q= AAE S ZUch HY
AR 505 A ek,
PyObject* PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. Py St ruct Sequence_GetItem () SS53t a2 2.

H

Il

I'
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void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
TFZA A B2 po AP X posoll Y= BES Frox AAJUT PyTuple SET ITEM() Fup7A =,
AL AL AAHAE AL vl T A} 3 o Tk,

Fa: o] Fee oo i F2E “FHUT.

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *o)
PyStructSequence_SetItem () FS53 A =E.

Fa: o] Fes oo i FEE “FHUT.

8.3.6 Z|AE ZHA|

PyListObject
o] PyObject] A EH P2 dtol | 2E A S e YTt
PyTypeObject PyList_Type
o pyTypeobiect AATAE Tl PAE B byt o AL shold A% 1ist 9 2L
AA AUt
int PyList_Check (PyObject *p)
p7hElAE AAG P AE ol A1 Q Aadad 3 AT o) B4 B4 AT T
int PyList_CheckExact (PyObject *p)
p7t Bl 2E AR o] A R B AE P AH PO AT ob YW g RESUth o] 4 34

Az g,
PyObject* PyList_New (Py_ssize_t len)
Return value: New reference. /38318 Z 0] len Q1 A| E]2E &, A 951 NULLS HH&-sHU T,

F3: leno) 0K T 2W, WiEAW glAE AA ] FE NvLLE AAFF UL o = o
PyLlst SetItem ()% NXﬂ AAZ AASE7] Aol Pysequence_SetItem ()} T2 F4 API &
£ AE AL sho A LEo] AAE =B D 4 GaU T

Py _ssize_tPyList_Size (PyObject *list)
listo| A B2 E A A o] Dol & vty o] = B AE Ao ti et len (1ist) o F5FY T

Py_ssize_tPyList_GET_SIZE (PyObject *list)
olg] AAF e PyList_size ()9 Wiaz F4].

PyObject* PyList_GetItem (PyObject *list, Py_ssize_t index)
Return value: Borrowed reference. list7} 7}8] 71 = ]| 2 E O A index 9] X 2] A A& vFEg Ut 9
F7F oty o of FhUth; 2] A E Q] oA R E]Q 82 A AE A 5 YT index 7t B E H o

(<O T = >=len(list)), NULL2 ¥Wl3}6} 1 IndexError o 2] S A A3}

PyObject* PyList_GET_ITEM (PyObject *list, Py_ssize_t i)
Return value: Borrowed reference. 9|2 A} Ql= PyList_GetItem()2 W22 §A].

)
] e

int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
HrE9] o] Eﬂ/\ indexoﬂ Q= 5—13& item S 2 A A ‘31—141:]- /\4%'_5-].15 0 43} @—141:]— index 7} H—]_A%
Hojudy, -1 g wslsk o IndexError oL E ’“ A}
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i o] ez itemol] I FX2E “FA L FS LE AAY 2B on] 9= FE hE
FrEWHUY

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)
o8] AA 9l PyList_SetItem ()2 iAZ 4. INbH o= o)A Ygo] gle M Bl2EE A=

ol A28 k.

ol maZ s iemol et R E “F X317, pyList_Setltem ()= 2] A== FEof ofgt
AzEWEA Ukl o i 1A e F2REFFE 2o yrnh

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
5 iom g 2 2 E lisr2] AH 2 index 2ol 4T TR 4F S 02 WETH Tk A ek -1 W
3t o] & AA YT list.insert (index, item) o dlF3Ych

int PyList_Append (PyObject *list, PyObject *item)
2 AE lin®] 2ol AA item S 2 FUTE 42 E 02 AT T Ao 12 WA 9]
AAZUTh 1ist.append (item) o ] Zg Tk

PyObject* PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_ thigh)
Return value: New reference. listol| A low 2} high AFolof| Q&= AR ES 285t g|2EE ¥kgghy ot
&t NULLS Hetal o 9] & A AU th list [low:high] of Sl F T B2 E ZARE
Qe 4L A 9% 7] gk,

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
low 2} high A}o] 9] listeelo]| 25 itemlist] Y& 22 AAT UL} list[low:high] = itemlist o]
SR, demlisri= NULL 2 5 91w, W 2 2= 0] O Q12 b U T (& 2hol 2 AbAl). 4334 0
=, Adstd -1 AUt 2l AE ZoARE Y AE 2 A AE A kst

int PyList_Sort (PyObject *list)
list 35S A ApE] oA AL AFsHH 05, A3stH -1& WU o] 212 list.sort ()
ot FSdYTh

int PyList_Reverse (PyObject *list)
liste] &= AR oA AAFUH. dFstd 0g, AsfstH
reverse () 2 F5 YT

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list2] &S £&3t= A FZ AA & 933 th tuple (1ist) & 553

Y.

o

—_
10 i,

“1e MBFYTL o] AL 1ist.

¢

8.4 ZiE|o|] 2|

8.4.1 ElAL{2| ZHA|

PyDictObject
o] pyObject] AH &L stol W gM iz AAE e iy

PyTypeObject PyDict_Type
ol PyTypeobject 2E s stol A B4 2] B LhEPA U o] AL So] W A3 9] dict 9 22
AR AT

int PyDict_Check (PyObject *p)
p7hdict AR o] ALt dict Fo] A H Fof g

I>
=
ks
o
rE
r G
ol
i
v
o
%
5
rlr
ot
o
ok,
of
i)
i
i
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int PyDict_CheckExact (PyObject *p)
p7}dict AR o] A\ T, diet B A E He] 2B AL oW L W) o] F4E B4 AT T,

PyObject* PyDict_New ()
Return value: New reference. /| -2 Wl G 2] & ¥r&31 A o, A3 8 NULL S HEEHgY o)

PyObject* PyDictProxy_New (PyObject *mapping)
Return value: New reference. 17| A& 52 73A|3l= ] & $] 3 types.MappingProxyType 2} A
S UBFUT o A AHoz i $H FAs S AT AT £AE A Ao HE
ges o ASE

void PyDict_Clear (PyObject *p)
Nz gAY BE 7.2 4L w ST

int PyDict_Contains (PyObject *p, PyObject *key)

gtom 0 wagh ). o g™ -1 Mash ) o] 3ol EA4 key in pt ESFTE

PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p2} 262 7]-7k %2 2 3st= A 91 8l & whakgh ot

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
gAY poll valZ key 712 A Y AU Th key= | Al 7HsdloF FUth 29 4] o™ TypeError 7}
AP Th B 02, oY 18 WU Th o] G4 valol e B2 F A BT

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
keyg 712 AHgoto] AU E poll val& ALY F YT key: const char*ofofF Ut 7] AA =
PyUnicode FromString (key) & AH&3to] Wb Uth A435td 02, Aafshd -1& W&ttt o]
T valo] e F2E F XA s Th

int PyDict_DelItem (PyObject *p, PyObject *key)
AT 2] poll A 71 7} key 22 A AR T key 814] 7158l oF T th 297 ghow TypeError
7F AT key7t SA U o] 908, KeyError 7} AT 4359 02, Asise 12
W o)

int PyDict_DelItemString (PyObject *p, const char *key)
AT pol A B2 key2 AW H 719 FEL A AU key7h DA 2lo] Y01, KeyError 7
AT Ao E 02, A5 12 Begh o,

PyObject* PyDict_GetItem (PyObject *p, PyObject *key)
Return value: Borrowed reference. B A V2] poll A 717} key Q1 A& WU T key 717} QLo A o &
478 8tA] ¢k A NULL-& WU o

__hash__ ()% _eq () MINES ZEs}=

A ARG A= AP Y dlB] g 9oy
W Al PyDict GetItemWithError () S A-23H4

(?_]_. u

SH Al 2.

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. 9| 2] S A A|S}A] 9= PyDict_GetItem ()2 HEH Y
ABHE o 9] A PSR NULLS MBI T 717k 901 o 9 4884 §h3L NULL

PyObject* PyDict_GetItemString (PyObject *p, const char *key)
Return value: Borrowed reference. ©] 22 PyDict_GetItem ()} Z A2, key”7} PyObject *7} o}d
const char*Z A AFYth

__hash__ ()% _eq () MIMNEE ZTE8L YA EAE AAE B
HUth od] RuE Ao W thAl PyDict_GetItemWithError () S AHESHAAI L.

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. ©) < 3to] W =29 dict.setdefault () & ZH5Uth &A314,
YA g poll A keyoll 3l B3 32 WUt} 7] 7} dictol] Q12 W, 3k defaultobj 2 4+ Q=] 11, defaultobj

flo T,
2
to
)
)

r
rlr
offt
2
AL,
0%
ok
rir
£
to
rlr
12,
)
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A REEUL of §4 kol A T4 23 WAL AN SAA O A 04 B W
F /b,
WA 3.40] =7}

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. B89 R E &S 2385t PyListObjectE WHEg o}

PyObject* PyDict_Keys (PyObject *p)
Return value: New reference. B 818l E 7|5 £33 3l+= PyListObjectE HWFEHE T}

0

PyObject* PyDict_Values (PyObject *p)
Return value: New reference. B 2] po] & k2 £33}+= PyListObjectE ¥HESHU T},

Py_ssize_ tPyDict_Size (PyObject *p)
Aol gl B2 £ WHAFU L ol YA el B Len (p) 9 S5 T

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
gAY E pe] BE 7]-3 A2 o B8l o] E FUTE pposell Y3l F2E Py _ssize ti, olEHEH o]
A1 Zst7] 94 38) o] J—”F‘;: A EE8H7) Aol 02 & 7)1 5] o] oF Pt Ol = gAY e Zh
ool 2 Wk, wE ol Wm0 ASlE AT T). 7] M pheySh praluets 27} 719}
@O AL pyopject - M4 E 747 F1 AL NULL I £ AU Th o] 5L B3 BEkE FRE BT
2 & (borrowed) 21 YU Th. o] Bl & o] Fofl pposE M A3 FF Ut o] g2 WE gAY 72 U9
eEAL GehE, 227 S usE R o = Alo] A% A gt

| o

PyObject *key, *value;
Py_ssize_t pos = 0;

2

it
i

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

}

=AY 2l i oI EE o1 Fol 8
HASA T, 7] Aol WA A e

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) A
return -1;
}
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (0) ;
return -1;
}
Py_DECREF (o) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
g AA bE olHHOJE stAA, 7-% S M2 e FAFUS bE MY AY

PyMapping_Keys ()E}PyObjecthetItem ()& AYsle BE AA L = A5 YL override 7} 7]
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a0l Sl AN el bl 4 LA 17} SloW 2R 2, 294 o8 ash Ak A 8
EES A R p R P i

int PyDict_Update (PyObject *a, PyObject *b)
o] Coll Al PyDict_Merge(a, b, 1) 2, 7 AR AR “keys” o] ESHE <
PyDict_Update ()7} 7]-3% <] Azl el ol Aol 54 St 4 A9 S, o
oA a.update (b) & FAFFUTH AF5HH 05 REgbstaL, o 9] 7 Ao d -1 Hwﬁwﬂr

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
squ«] 7] 71— »o g a;qqﬂ as 7@/\]-3}741/]. Hgé‘l-é‘]-],]p]_ seq2+= 7] g}—/ﬂ-og 7]- ‘}‘— 2 o] zg o]
HeE Xﬂ £ 7873 8k= olE & AA o] oF Yt %i 717} QLo 9, override 7} 3ol ¥ U}Z]‘% o] &
stal, 232 o A WAV s Utk AF Al 02 ek, o 9 7 EA st -1 2 ey o
S ol u 2 o FFUTH(REE gk Al 2))

[ AR=1

def PyDict_MergeFromSeqg2 (a, seg2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value

8.4.2 ZTigh A

This section details the public API for set and frozenset objects. Any functionality not listed be-
low is best accessed using either the abstract object protocol (including PyObject_CallMethod(),
PyObject_RichCompareBool (), PyObject_Hash (), PyObject_Repr (), PyObject_IsTrue(),
PyObject_Print (), and PyObject_GetIter()) or the abstract number protocol (includ-
ing PyNumber_And(), PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor(),
PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (), PyNumber_ InPlaceOr (), and
PyNumber_InPlaceXor()).

PySetObject
This subtype of PyOb ject is used to hold the internal data for both set and frozenset objects. It is like
a PyDictObject in that it is a fixed size for small sets (much like tuple storage) and will point to a separate,
variable sized block of memory for medium and large sized sets (much like list storage). None of the fields of
this structure should be considered public and all are subject to change. All access should be done through the
documented API rather than by manipulating the values in the structure.

PyTypeObject PySet_Type
o] AL o] A set FS YEIN = PyTypeobjectd AAHAAJ YT

PyTypeObject PyFrozenSet_Type
o] AL 1}o]# frozenset F& UEU = PyTypeObject?] AAE YT
= @ AAazs BE ool AAo] e xUE oA FFEdUTh npdr AR, A e BE
olE 8] & stol A AA oA 2HFFrh.
int PySet_Check (PyObject *p)
p7tset QAU A H GO JAAHAH FS v o] 4+ 3 AT ZUTH
int PyFrozenSet_Check (PyObject *p)
p7} £rozenset AAG AR B9 AAEAT L BT o] F4E T4 BT
int PyAnySet_Check (PyObject *p)
p7t set AA)|, frozenset AA| & A B F AAEHAY 5 gt o] 4+ F4 4T
U,
int PyAnySet_CheckExact (PyObject *p)
p7Fset At} frozenset A o] A RE A H G o] JIAH A= ol 2 Wk o] e 34

4E gk

122 Chapter 8. T4 A AHS



The Python/C API, £ A| B{H 3.9.23

int PyFrozenSet_CheckExact (PyObject *p)
p7Ffrozenset A o] A ¢k B O] AAAE AL ol HS

17

S o). o] e B4 A3 U

PyObject* PySet_New (PyObject *iterable)
Return value: New reference. iterable©l 2]l ¥13H 21 4| % 3E3H ]——‘E /\H z2% set 2 Hl ?}'3]'1/] t}. iterable%
A= R 3 s 7] 918l NULL o 4 sy
erabloo) A ) el o] oFl# Typereene £ B AN Ak AT A E B A § 5

U} (c=set (s)).

PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterableol] &3l WIgH A A E T3 M 22 frozenset 2 ¥y o}
iterable-2 M -8 ¥l frozenset2 THE 7] 93l NULL € 4 954 AZstdE A Age, A93d NULL
< HFERIU T iterable ©] AA| & o] 2] & o] o} W TypeErrorg T4 A U T

E_
set |1} frozenset 9] JIAEA EE IE9 AE B dxd o] the) T B AR E ST 4

9%tk

Py_ssize_tPySet_Size (PyObject *anyset)
set O] frozenset AA Q] ZAo]E ¥k3g Ut} len(anyset) & 5T YTE anyset©] set,
frozenset & A H §2o] A AE AV} ol PyExc_SystemErrorS WA Al A Uth

Py_ssize_tPySet_GET_SIZE (PyObject *anyset)
olel At = pyset_size ()9 iR FA.

int PySet_Contains (PyObject *anyset, PyObject *key)
DAEA 15, DA A oW 0, ol2] 7 HASHE -15 vk ot she] A __contains__ ()
M EetE &2, o e Al %ﬂ%f‘f} A 3e A Al frozenset & 2 245 HATEA] A5 U T keyZt
Al B7153HE, TypeError & LA A U T} anyset©] set, frozenset T A H 3 o] AJA2EH AV}
ol ™ PyExc_SystemErrorS WAl Z Yt}

int PySet_Add (PyObject *set, PyObject *key)
Add key to a set instance. Also works with frozenset instances (like PyTuple SetItem () itcan be used
to fill in the values of brand new frozensets before they are exposed to other code). Return 0 on success or —1 on
failure. Raise a TypeError if the key is unhashable. Raise a MemoryError if there is no room to grow. Raise
a SystemError if set is not an instance of set or its subtype.

o2 4t set o 2R M B o Qad o= AFEE 4 QI AT frozenset O]} T A H o] QA
Haol = AR 4 gl Ut

int PySet_Discard (PyObject *set, PyObject *key)
DA I A A E 12 vkEeta, t‘éﬁﬂx} o (obFH = 5HA gksUth 02 wksketa, o 27}
st ~12 RS A 4 gl 7)ol o @l KeyErrorE B A 71 A] kU T key 7} B Al
£ 7F5 5 TypeError & WA YT 3lo] ¥ discard () WX E=gbE &, ©] ?}—’Ft Al E7Hs
3t A3 A A frozenset & 2 A5 W33} A] 9F5 U T sero) set o]} 77 A H o] ol AEI AT} ol
PyExc_SystemErrorE WA Al ZA YT}

PyObject* PySet_Pop (PyObject *set)
Return value: New reference. setol] S Y= Ao AA of thalk A F=RE ¥l3E3LaL, serol| A AAE A A
Uk A3 SR NULLS WU T 41 80] W] o] 9108, KeyError & WA R LIt sero] set o] L}
I AB PO AA-HATF oYM SystemError& WA YT

int PySet_Clear (PyObject *set)
NEY RE R4 AFS WU
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8.5.1 g x|

shol s 49} BA® @ 747 T4 A5 Th

PyFunctionObject
B0l AHEE £ C T 2A.

PyTypeObject PyFunction_Type

O] AL PyTypeobiccte] QlAE 20l Thol 4 4 BE LUt shol @ =2 22fvfol Al types.
FunctionType o2 =< Ut}

int PyFunction_Check (PyObject *o)
07y &4 AR (PyFunction Type B)H ZF& w3} v/l W= NULL o] ofy] o] of S th. o]
ot P43

PyObject* PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. .= A code2} AFJA A & AAE 23t} globals= ol A
AR 2T % G A W5 9 A 2 o] o] oF Ty Tk

F5o) SAEYH o 5L = AR o)A A FUTh _module_£ globalse| A 7HA g Itk 217 7]
23 olEold Y SR A= NULLE AP U _qualname_ 2 2] o] 53 L2 ow A
g},

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
Return value: New reference. PyFunction_New ()2} B]|S23}A| R S AA| 2] qualname_ ol E
ARES A +5 ASF FUTh qualname= U= 2 A 1 NULL ©] o] oF §hut}; NULL ] W,
__qualname__ 9JEZRFEE_ name_ OJEFRESL ZE oz dAH YT

H A 3.30] 7}

PyObject* PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. < AR op2} ATH T &= A& wiagh ot

PyObject* PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. < A op2} AFH A

12
10
2
=<
)
il
z
riot
i)
<
v

PyObject* PyFunction_GetModule (PyObject *op)

Return value: Borrowed reference. 5 1A op2 __module_ 2| EHE

2 BEOIES B EALO| AT, o AT T AAZ AT 5 9)
PyObject* PyFunction_GetDefaults (PyObject *op)

Return value: Borrowed reference. St AR op2] QAA} 7] 27k ¥iEshU ), o] & Q1 x}9] HEZ o]y NULL

SR

A A .

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)

G4 A ope] AR 71 E3ES 2 T Th. defaulis = Py_None o] L} 52 0] o] of g o,

A9 8l systemError& WA 7] 31 -1-& HEEFHU T

PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. &5~ A op2t AAH E2 A E ¥13hgh ) o] 212 NULL o] v} Al 21 A
o 52 4 YBU Tk

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
o AA opt ABE S EAE AW FUTh cosurei= Py_None o] Al AA| 9] FZo]of oF g th.

A5l SystemError& SAYA| 7|3 -1 & ¥HEghU o).

0>
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PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. S+ A op2] o] = H| o] A& Wk3kghy ). o] A2 71 9 A 8] L NULL
o 4~ 9l T}
2T MXh .

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
Sh= A A ope] o H o] A& A A Tt annotations> E A 2] L Py_None ©] o] oF gHU T},

A 95t systemError & WA A 7] 32 -1 S WEEshU T}
8.5.2 QIAEIA HAME ZHA|

AA~HEA WA ELE pycrunctiono 3k ¥ olW Pycrunctions Zd 2 AR o 4435t
Ut} o] Ae PyMethod_New (func, NULL, class) =< thAgch

rlr
=
fru
o
oL
i

PyTypeObject PyInstanceMethod_Type
o] PyTypeobiect AABAE Tro] A AABA WA= §& Jepd U sto] i 22 ados v
A s

int PyInstanceMethod_Check (PyObject *0)
o7b AP A E AAE Fg WA d Ut (PyInstanceMethod Type F YU, W7 A=
NULL ] ofujofop gttt o] g 4 e dyth

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.

i
i

PyObject* PyInstanceMethod_Function (PyObject *im)
Return value: Borrowed reference. QA 2~E 2 WA = im3} A#H S 2%

e

wHehgh o),

PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. 2% ZAAFSE 1] 8l= PyInstanceMethod _Function ()& i3 & ¥ A.

8.5.3 HIAME 244

WA= A2 bound) T4 AN AT WA EE B4 AR A Zeag davae] AZF YT
A% 2] 252 (unbound) M A = (Z 22 AA o A2 E WA E)E He AHEE 5 glsyTh
PyTypeObject PyMethod_Type
o] PyTypeObject AAH 2L FholH wAE S YEFFUTE o] 22 Sto]x =213 types.
MethodType & =< § Ut}
int PyMethod_Check (PyObject *0)
o7} A= AAA & 3yt (PyMethod Type @ YU TH. w7 ¥4+ NULL o] o} o] o gy
t}. o] 3 B AT Th

PyObject* PyMethod_New (PyObject *func, PyObject *self)
=
HA =7t AAs oo & A2 AYYTE funceE HMINEZIEEE v 52 T4 YU Th self = NULL O]
objof oF it
PyObject* PyMethod_Function (PyObject *meth)
Return value: Borrowed reference. meth ¥| ] €9} A&TH T AAE vkshgh 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 H13SHU T,

8.5.
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PyObject* PyMethod_GET_SELF (Pvaject *meth)
Return value: Borrowed reference. 2.5 A S 3] 3F= PyMethod _Self ()9 W3 ZE W A.

8.5.4 Al ZHK|

“A A7 o) 2F Lol N Fx e W FHSE 6 AHSH YT ol 3 Wiy, g A% 94
AAAZ IO I & PRI A 2 2 o) A ol A IS B G o8 Lu2
Aol o3t =71 T Utk Zroll AAM 25, A AA 2HA] hAl Aoj] =35 zho] AF_FH Ut} o2 sk A

A o] o 3= (de-referencing) += *3’“3 HlolE H ‘:ETHA A gel 4 ZM T‘/P, AN A A5 o8 32
= A Fsyth A AA & oE 2l 783 A= g5 yth
PyCellObject

A AR o AHEE = C F2A.
PyTypeObject PyCell_Type

A AR o AR B A,
int PyCell_Check (ob)

ob7} A AA E & WBF T b= nULL O] obujolof gt o] Fhai B4 A BT Tk
PyObject* PyCell_New (PyObject *ob)

Return value: New reference. ob 3f= X 83= Al A A& w53 w3yt o7 WaENuLL €

HENE
PyObject* PyCell_Get (PyObject *cell)

Return value: New reference. A cell®] W -&-2 Y3}

%

k.

PyObject* PyCell_GET (PyObject *cell)
Return value: Borrowed reference. A cell®] W82 W35HA] 2, cell ©] NULL ©] o} d x| 2} Al AR QA&
£91517) b4 o,

int PyCell_Set (PyObject *cell, PyObject *value)
A A7) cell®] WE-L value 2 AR T o] 27 3l Ale] S| ol th 3t 22 37U T value
©NULL & 5= 5 Ut cell= NULL O] ofy o] o hujth; Al A4A) 7} of e, —1 0] wkekg Yt} 4531,
00°] ‘:‘J%P%‘ ‘4 22

void PyCell_SET (PyObject *cell, PyObject *value)
A AR cell?] g value 2 AR FYTE Fx A 2AHA 4L, IS AT AT o] F o A A

03411 T cell-& NULL o] opvof oF 33 4 28] o of k.

8.5.5 T = ZHi|

5 A& Cython 78] AFF A% ATk 7 AR & obg) §4ol Fol 94 e AP A5 =
Folel g theriivich
PyCodeObject

= AR E AWshe ol A5 & AR C P2 o] Fol BEE AAEA WAL 5 A5
PyTypeObject PyCode_Type

o] Z1-2 Python code & UEN = PyTypeobjecte] A2E AT
int PyCode_Check (PyObject *co)

co7) code AAH LS wigsh ) o] 4= A AAF o

int PyCode_GetNumFree (PyCodeObject *co)
codll Yt AR W) |58 wEE e,
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PyCodeObject* PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyOb-
Ject *code, PyObject *consts, PyObject *names, PyObject *varnames, PyOb-
Ject *freevars, PyObject *cellvars, PyObject *filename, PyObject *name, int first-
lineno, PyObject *Inotab)

Return value: New reference. M| T = A& vtastych =84S w57 93 tu] T = AA 7 2
2349, o4l pycode Newsnpty () % A8 S A 2. vhel E S8 B2} A% 9 7] Wl
2~

PyCode_New ()& A3 T&std A2 shold W ol #4545 5yt

PyCodeObject* PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,
int nlocals, int stacksize, int flags, PyObject *code, PyOb-
Ject *consts, PyObject *names, PyObject *varnames, Py-
Object *freevars, PyObject *cellvars, PyObject *filename,
PyObject *name, int firstlineno, PyObject *Inotab)
Return value: New reference. PyCode_New () 2} B]S2SFA| 2, 9] 2] A& Q1215 9§ =7} “posonlyargcount”

7} A5 Yt
H A 3.89] F7}.

PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Retun value: New refernce. 2|3l 5Pl ¥, 9% ¥1 3 W) & W5 & 2o 4 Wl = 241§ Wk
o A3 F= AA S exec () EEeval () 3= A2 B9yt

8.6 7|E} ZHA|

8.6.1 u} ZHH|

o] API& C £ ghol 2 2]e] M2 & F VO (FILEX) A Yol o Est= WA 5L A A of thek sfo] % 2 C API
o] Ha o g o]l APt 3ol 30 4, J%"‘J%’\Ea“’ MEL io BES ASEUT o] 52 9
A A A w3 7 FH 2] k210 Aol o8 AS<= BTt otefol A st e ol Mz
APIOl| T3t |23k C 2 olH, T2 Aej 22| g o] UF 27 U S A AJUth A ZE== thAl io
APTOf| HA 238k= Aol FH5 YT

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. ©|u] & = g9 ntd 7]gx}fdi .,L]—O] A 3t A E w5 Ut} A}
name, encoding, errors 9 newline-2 ]E%}‘ S AFL-3}7] 98l NULL 2 A5 Utk bufferingS 7] B 78S
i SR S AR S PR A RO

NULLS ¥F&ghuth xtell ek B AAIRE A2 io.open () < AHAE FxsPA L

s ol W AE o] 2| A Q)

A9 W3 ASL A0 9 oB R, 08 55 3 A e EFH
SHEEL RS EAS LS 3

Ut (74wl ol 9] ol A

R

7
o]

HZA 32004 AA: name A EZHEE FAIFYT

int PyObject_AsFileDescriptor (PyObject *p)
pe #HE 9 d 71 AE int 2 gt AA) } %
fileno() WM =7} Qlod SEFH YUt WA=+ vlE
(o WA e AN oIl 2 4 AT & BT

PyObject* PyFile_GetLine (PyObject *p, int n)
Return value: New reference. p.readline ( ) I TS5t} o] S 5l el
+ %Y AA| Y readline () WA E7} S ‘” = °‘-4«1 AA L 4 AssUTh nO] OO]VH, £ 4o
‘Sio] A3 st =S %4’5‘4‘4-""] OEE}E , nU}O| E o] 4-3 514
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W S et 39w, s ol 541 £ S U Exe] W T, e o) o
How, Rolg} Aol B ES AA W, 31 Bo A =LA EOFError /b B T T

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
A g handler S 5af W7} M4E ARG == i0.open_code () o] ARHA Y T2 AT Th

handler+= & ©] PyObject * (*) (PyObject *path, void *userData) ¢l olm, o} 71 A path
+ PyUnicodeObject ¥o] BRAH Urth.

userData Q= 2 &2 AZP UL S &= g2 dgdoA 359 = Jo2F, o]l ZAHE
JtolH FJEIE A Y FR3
o

H
EYREE Fo| A SHER

_H
)
r O
binil}
i
A

o] ZL x4 , 1A= 9l A} (frozen) sys.modulesol] Yty &R
L7 ol etd FAY Fo] EL RES YZTESE AL IFAAL

At Zo] HAHHY, A ASFAY AL 5 Jlon, o]F pyrile SetOpenCodeHook ()ol th3t &
22 AUt A A, e -1S wEsn dE Z e e 27)3E Qo o 92 AT

o] B4 py Tnitialize () Ao TEH = AF YT

o1z} glo] A} o]l E setopencodehook = WA AUt}

WA 3.8 7}

int PyFile WriteObject (PyObject *obj, PyObject *p, int flags)
A7) obj2 5+ A7 poll ZITh. flagsell 4 2| A% = A e
repr () T4l AA 9] str () o] 71 ZHTh AT 0L,

ARE Y

int PyFile_WriteString (const char *s, PyObject *p)

Z#2=pPy PRINT_ RAW?}WD} FoAH
Avf et -1-& vyt 844 Paﬂﬂﬂ

AL s 3L AA poll HUTH AFsHE 02 9HEeta, Asietd -1-& 9T A 2 g ol 2] 7}
Mz%%}qr,]._
8.6.2 D E ZHF|

PyTypeObject PyModule_Type
o] PyTypeObject JAAFAE to| A BE 32 UEFYH YT ©] 22 types.ModuleType & & 3}0]
ANz =EFg Uk

int PyModule_Check (PyObject *p)
pARE AR AL R E AR A8 FolW FL WAL o] G4
int PyModule_CheckExact (PyObject *p)
p7t BE AA ) A, PyModule_Type] Al B Fo] opyd & wistgtuh o] ¢+ F4 433
.
PyObject* PyModule_NewObiject (PyObject *name)
Return value: New reference. __name___ 9|EZ|HE7lnameS 2 AR A A & A& vyt &
E9 _ name_ ,_ doc_ ,_ package_ % _ loader_ AEIHEZ}AYFIYUT (_name_ &
A Lot B None o 2 AAHFHUThH; _ file  oEFREE AFole A2 T4 ALYt
WA 330 27}
B A 3404 HA: _ _package_ 9} _ loader_ 7}Nonel & AA Ut}

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule_NewObject ()2} 8|52 8FA] 9 name o] U Z &= A A t) Al UTF-8
2d399E FALEIYTh

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module2] ©]5 &7He 733t AV 8] AAE W3y o] AA=

flr
odk
oz
o
oK
1
o
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B2E AA 9 __dict_ AJEIRES ZHUTH moduleo] 2E AA (& ZE AA L AH §) 7)oy

W, SystemError 7} @A S}al NULL o] WS U T}

e rE  dict =AY 2
3h 2o F4th

PyObject* PyModule_GetNameObject (PyObject *module

Return value: New reference. module® __name___ 3}
o}y, SystemError 7} &A1 NULL O] |

H A 3.30] F7}.

const char* PyModule_GetName (PyObject *module)
PyModule_GetNameObject ()2 H]S=SFA|HF 'utf-8'2 Q1T

=

ulit

231 th2 pyModule_* () ¥ PyObject_* () T2 AR

B T BE o) Al S AL, £

rﬂq|
E&ﬂ§
Tl
e

o

(i

i
o

e o,

void* PyModule_GetState (PyObject *module)
259 “AH”, & 28 A Al & vrg E5L 7He7le 2UH Y NULLS WS Y oL
PyModuleDef.m_sizeS FZIIA AL

PyModuleDef* PyModule_GetDef (PyObject *module)
B o] WEol A Pyliodulepet TEA O e EAE L REo] ol 4 WS ol x4 ehek o NULL
= RESHgh T

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module®] __file_ o]EZ|HEE AR 3} modulec] ZEH 9} o] &S
W T oI5 ) 90 U RE B Ao] ofU W, systenbrror & WA YT NULLE W
Utk 134 ko d fUnE ARl e F2E v ch
WA 3.29 F7%

const char* PyModule_GetFilename (PyObject *module)

PyModule_GetFilenameObject ()2 B]=SFA T ‘utf-8° 2 A IF Y H I B S vz},
WA 328E 3 A: PyModule GetFilename ()2 A I YT = ¢g= spd o ofsf
UnicodeEncodeError & WA A Yttt WAl PyModule GetFilenameObject ()& Ab-& 3}
AAe

CaE x=7|3

25 AAE AR $4 RE(R71% F5E YRUE 4 doluge) el AndE 2 E (3
=7} PyImport_AppendInittab ()< AFRSte] Z271H) oA WS o] AUtk 2A 3 Y&

extending-with-embedding & 3234 Al 2

Z713} 4= 2 E Ao A2EAE pyModule Create () o AE3st 23 28 AR E HISstA U, A 9

?—i;‘ﬂ] Z]—Xﬂ g 1?}?_]—'5]—01 “Iﬂ—lﬂ-}ﬂ _]i_7]§_” 2 9 ;<4 2 A)\/\q]:}_

PyModuleDef
EAAEUEC U BT REAEE G A BE AY 72A. it e g 7 wEof thsf o]

99 AA 0= 255 R4S e el
PyModuleDef_Base m_base
o] WH] & 34 pyModuleDef HEAD_INITE X 7|3}314] Al S
const char *m_name
A RE9] o] F.
const char *m_doc
g SAEY; ANMH O 2 pyDoc STRVARE Wg ol SAEH W7 AR-H U
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Py_ssize_tm_size
BE AHE AF AHo] old PyModule GetState ()& 23] & 4= 9l
o 5S
Z=

122 of 2] A QB Z 2Bl &

dlo
_[
Y
_<;
A
§i
O
fu
e
ox
by 2L
2
b
]
filo
i}
>,
X
N,
| ot
R
-+
30
T
rr
A
©
i3
oX
)
2,
e
Y
o
N
=,
ko
Ach

A}A LH%% PEP 3121& 2 ah4d Al 2.

PyMethodDef* m_methods
PyMethodDef 3O & 7|5+ BE $F T HolEo tist 20H. &7 ledNULLE 5
Ut

PyModuleDef _Slot* m_slots
OoA 27135 At X A g, {0, NULLY FFoR FEHULL DA 27|35 A
], m_slots= NULL o] o] of gt}
H A 350004 WA w35 o] Holl =, o] MW 7F 4 NuLLE AR E glen, ket 2ol FolH
et

=]

inquirym_reload

lmvervepmc m_° traverse

E A4A GC A T 2T FA o, 4284 b oW NULL.
BE JEH7F 2 35 AR, o D A] Fgke A 2E

A o] g 7PEEQX1 Fsyth o o]
=o)X 7%‘?,‘3 o] A3 7] A9 AAYUTH(Py_mod_exec T). B A=, m_size
7VORET 331 & AEf(PyModule GetState(ﬁ} %Q—H}L)7}NULL°]@ o] st4~7} A
s yth

B 39004 W7 ZE A7 @9E 7] Aol HEe 359 A g5t
inquirym_clear
2E AA 9 GC ] ol £5F A 2 (clear) Frh, B2 8}A] 94O W NULL.
el

RA G o} A S 2] FgkoH o] ATt T EH A UL o] AL REC]
o] A3 7] A9 FA-YUTH(Py_mod_exec T). H X@‘fﬁ}?ﬂ: _size
e (PyModule_GetState ()7} WE2Hél=) 7FNULL O] | o] g7 S &5 A

Like PyTypeObject . tp_clear, this function is not always called before a module is deallocated. For
example, when reference counting is enough to determine that an object is no longer used, the cyclic garbage
collector is not involved and m_ free is called directly.

WA 3904 M7 25 JEi7 29E 7] Aol v 229 A st

freefuncm_£free

RE A 2D A Fol £2F Tt BR3HA koW NULL.

E AEH7 845 °4?<l gh o} & ddE A ?%*2}2‘3& ol Fp7t SEH A FUT oA % 250

0] A AL BEo] AP 7] A ALYt (Py_mod_exec &), T A&} A=, m_size

7}0512} 33 BE AY (PyModule GetState () 7} ¥F3H3}=) 7} NULL o) o] &7 } %ﬂ A
k& Uth

WA 39004 A7 28 AH 7 2EE 7] Aol tle EEH A dsyth
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Z2713 e 28 AAE AR 9 B8 d ¢ S U ol de “daA 273 e ok, the
A4 94 5 e ATt
PyObject* PyModule_Create (PyModuleDef *def)

Return value: New reference. def2] 7 2o e}, A} & AAE w5 Yt o] A& module_api_version ©]
PYTHON_API_VERSIONCS Z M AH pyModule Createl () A8 Eﬂﬂb}t}

PyObject* PyModule_Create2 (PyModuleDef *def, int module_api_version)
Return value: New reference. def2] 73 2] ol w2}, API ¥ A module_api_versionS 7} 3 sto] X] & AR S
WS U Tt Y B do] Ad =0l Qe Z e B A A2 5kA] koW, RuntimeWarning < ‘57"‘§ Al Z

.

73':]_7_: O] St

9o R Pytiodule Create ()8 AL ARG OF FUTh B8] B2 3wl vk ALGBHA

rlr
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FRZLA 1L T, 7B 02, 22 ool 7HE 0 7l o] ¢l B E-2 %5 o] o] o gick: S -E 43l
T T el e oA
AR ANV Z R (UFE BRE9 _ dict %PyType FromSpec () 2.2 2E 7|8 :'EH’\) S 7 A g of
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2 H oz HEAAT AL AP T RES
EP4 02 FAtE A 94370 FR G

oguA 2713 & 2337 Y3, 2738} < (Pylnit_modulename) = W] o] YA &GS m slotsE 7FF
PyModuleDef QAQAEHAE Widshy v} H3tE 7] Ao, PyModuleDef 212
=783 oF ik
PyObject* PyModuleDef_ Init (PyModuleDef *def)
Return value: Borrowed reference. 2.8 2|7} 3 = 345 SvEA] Hilste Sut27 27314
sho] 1 23] o] 7] T .
defE PyObject* 2 JHAE StA U, of| 2 7F A 8F & NULL = REH§HU o
WA 3.59 F7}
25 A9 9] m_slots W= PyModuleDef_Slot T2 A2 v Q& 7}e] Aok gt}
PyModuleDef_Slot

o
o
ok
flo &
)

int slot
ot A H AHE 753 3L SolA A8 E, £5 1D.
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void* value
<X Do et 2 o7 et Al =, &

WA 350 F7h

m_slots W} 42 id 7} 021 &5 <

g bs R EF B e 25U

Py_mod_create
25 AA AAE w7 A L2 = - E AL TUS ol €29 value ZAE = e 22 AW
2 @48 ke Aok gtk
PyObject* create_module (PyObject *spec, PyModuleDef *def)
o] 3+4 PEP 451¢] A9 t) &, ModuleSpec AAE AL BE Ao & wkst) A)
W AL, ol 2 & A A sk NULL & HEEhef of ok
o) e H ooz FA FUTH S5 2L RES A YRE T AT
AT QlolA], 98 stoll I=5 T E5HH T
shte] B Y olA o3 Py_mod_create €2 AR T 5t
Py_mod_createE A AR Lo, X E AX}+= pyModule_New () S AFE5te] 4w
B YT ol 52 B 7t ok 2t specoll A H P TH B REC| F Y BE A E T 5t
FxoA HFAA o] FALE 2A4H T AR PAE Bo) T2 o] Bow JE D
Addych
W AR 7} pyModule Type] A2~EA~ A B8 glFUth JZE AHA oJELRE 447 ¢17]
EAdstE B RE JS A 5 syt I8, PyModuleDef ol NULLO] ofd m_traverse,

m_clear,m_free;00] ol dm_size; =Py _mod_create 0|2 2] £F 0] 12, PyModule_Type
AxE whEE 4 g U

b
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n
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Cul
e
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é
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4
ok
Hu
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N

o

o
2 2

o
¥0, 2 |
B
e
ok
N, ofyr

+

=2 =] =] =
EAds= A 55
o
-

5
ohe 3t Tk
int exec_module (PyObject* module)
o8] 719 Py_mod_exec €5 °] AAFH, m_slots ¥ Gl YEF}= =AU 2 A g Ut
ShhA| Z 7] 3ol T 3 ARA| 3 Y-8 PEP 4895 X84 Al 2.

!

x.|_/|\_ E.E AH A

oo

ok

A
T

4

OoA 271812 AHE o o1 obf ol A= ok et S Eg Ut o2 AP A e, dEE
EEAAE SZF oz AT Y 225Ut RES 943 273518 W PyModule_FromDefAndSpec I}
PyModule_ExecDef& EF T Z3) of gho F-2o s Al L.
PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. 5=°] 3 25 2] 7 2] 2} ModuleSpec spec 2. Z A &5 AA & w5t} o] A
module_api_version ©] PYTHON_API_VERSIONCS & HA A ¥ PyModule_ FromDefAndSpec?2 ()&
Ag
WA 3.50] &7}

PyObject * PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)
Return value: New reference. APl ¥ A module_api_versionS 7} A 3}o], Fo] 2 &9 A 2] 2} Module-
Spec spec© % A 25 AAE HEUT A M Aol A9 B9 AL Te e AT AAHA Lo,
RuntimeWarning< @A A Yt}

o
-

=
[¢)
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Zy: o] 4= EE pyModule FromDefAndSpec ()< WAl AF&3foF gy}, 435 2
w T AFE 5 A 2

B A 3.50] &7}

int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
defoll A H RE A &X(Py_mod_exec)= A & Th

WA 350 F7F
int PyModule_SetDocString (PyObject *module, const char *docstring)

module 8] = 2~ E ¥ & docstring o7 AAIY o] 34 = PyModule_Create U
PyModule_FromDefAndSpec < /\}—9'-6}04 PyModuleDefolA EES UE W 502 5=
Jeh,

B A 3.50] &7}

int PyModule_AddFunctions (Pvaject *module, PyMethodDef *functions)
NULL £ 2 functions ¥ € 2] &5 modulel| 7V t}. 718 &5-of of $F A $F | 82 PyMet hodDe f
APAE FxAHNL (FF 2F 01 = 3700 Q7] W ol C2 FRE BE +2 84 (functions)” =
QbAoA WA o) MR BES A st0l, sol i Za2e) 2B H A =2} f A B
t}). o] 4= PyModule_Createl} PyModule_FromDefAndSpec< AFR3}o] PyModuleDef o A

%“JEUHZ} o7 FEHLH

EEES
BE 273 §5(F0A 27188 A5 390 BE AY £RoIA SE5 G5 (CheA 27198
Mg AT, BE AE 271318 2983 0 F4E AT 5 A5k

int PyModule_AddObject (PyObjecr *module, const char *name, PyObject *value)
name ©. 2 module?l| 2R E F7Fgd Ut ZE9 273} 5o AHE:

59t A FHAUTh 47
A valueo) B3 2 F AU o Al -12, 4F5HE 02 Mg ok

i FRE THEOE T4 e, PyModule_AddObject () & AF Aol W valued] F=x 4=
AR

vk ke ﬂdﬁﬂ ofF &tH, ol 2] A] && %= ZETL 5 2 & values Py _DECREF () 3 oF &

Py_INCREF (spam) ;

if (PyModule_AddObject (module, "spam", spam) < 0) {
Py_DECREF (module) ;
Py_DECREF (spam) ;
return NULL;

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
module || 25> 355 name 0 2 F7HUTh o] M| Tp= REY 273 oA AHEE 5 S
th ol Al -15, AF e 02 WhE Y Tth

int PyModule_AddStringConstant (P) Object *module, const char *name, const char *value)
module®|| FAE Z5E name 2 2 F7 T o] A T BREY 273 oA AR S

Utk 22H4Q value= NULLE 4ok g th o2 Al -1, A5 A 0= W&y ot

L
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int PyModule_AddIntMacro (PyObject *module, macro)
module | int 44 E F7FF U oh ol EH} FL macroo A HAFUth dE E
PyModule_AddIntMacro (module, AF_INET) & AF_INET 32 7}X int A5 AF_INET-S module )|
FAAFT o8 Al -12, 4858 02 whEkgh o,

int PyModule_AddStringMacro (PyObject *module, macro)
module®| FA+4 5 F7H T

int PyModule_AddType (PyObject *module, PyTypeObject *type)
module®| @ AAE 74U WH A O E pyType Ready ()& £&35t] @ AA & sfoldeto|=
FUTh 3 AAY 0|8 A K tp_names] AR T4 L0l A ATk o2l 7 BAgHE 1,
42 eE 0L waTh .,

W7 3.9 7}

2E X3

SeA 27)30 A4 Qe el ge) AYiEdN 238 5 Y AFE BES BEU ot UFe BE

Bojol o @ gxton BE AAE AT 4 JE= P}

o Y52 ThEA 271548 ALgSho] BBl 2 BE AL 458 hauith U el A 128 BE ol
u A

PyObject* PyState_FindModule (PyModuleDef *def)
Return value: Borrowed reference. A A A ¥ Z 2] €] o] th&] defoll Al THEo] A ZF A& ¥13HgY
ol MINEE Aot WA BE AA 7} PyState AddModule () 2 IEH Z 2] E AHej o
Jojok Ut s 28 AAE = 5 AU Bz H el o7 A2 = A ¢kgted, NnuL
W o

int PyState_AddModule (PyObject *module, PyModuleDef *def)
o AGH 2E AAE A Z g AElo] dAS Ut} o]l= PyState FindModule ()& £3
w5 A7) A2 S 5 JES Tk

i)

=)

E 3t

2P GHAR FAGUD. 2E A 278 n=7}
2 525 A9l B YA A T2 BRFUT o] FHE R U2
AQUTH(A G TESAL, B e Aol o g AA g gl

i)

)

S He ot RU

g0, M

int PyState_RemoveModule (PyModuleDef *def)
defoll A BHE01 W 25 AAE el =B ol A Al At 4F3std 0L, dsfstd -1
et

FE2= GIL-S B 83 ofF g Th
A 330 7}

fifo
i
E#

ot

ful
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8.6.3 O|E{2|0|E{ ZHA|

ol W& 7 7He] W& ol HH ol B AAE AT dUTE AA, A AL o]BH o]Bl=__getitem () FINEE
A1 0}“ ool e] /\]3‘4’\3}*}5"145} EA= 2218 A2 £ 5 Al S (sentinel) gh-2 AFR3L, Al A2 7}
FEA s ZeES 5, T8 AT Lol ‘ﬂ'?}% o olE gl o] d& FEUTH

PyTypeObject PySeqIter_ Type
PySegTter New () WA AlAA Fofl thdtiter () W T2 & QA 2o o) whehd o] §
gl ol 8 A Aol th ek & A A

int PySeqIter_Check (op)
ope] B o] pyseqiter Typeol®d F& EHF UL o] < 3 AT TUTH

PyObject* PySeqIter_New (PyObject *seq)
Return value: New reference. QW Al A2 A A seq @} 7 25 3l= o] H & o] & HI&styt) A7)
MBI HA A4 A IndexErrorE 27| W o] # o] o] Zd T

PyTypeObject PyCallIter_ Type
PyCallTter New ()9t iter () WA ol 7 AAL P Aol o s wighd oy el o] & AA o tht §
4.
2

int PyCallIter_Check (op)
op®] ol Pycalllter Typeol® g BeF UL o] F4t I A3 FUch

PyObject* PyCallIter_New (PyObject *callable, PyObject *sentinel)
Return value: New reference. M| 2-& ©|E] & o] & & F 4 1:]— J AR vl 7] H S callable-2 w7l HS
ST Sle mE ol T AL AT 2 F5 28 oleldolasl e 38 e
U t}. callable ©) sentmelﬂ— e wskaH o) B g o] /‘4 ol FEHE YL

1]
%HF

8.6.4 C|A3EIE A

“TAIAE £ AR ] AR 2L HES 7S5 AA AU TASL B ARl dA o] g5,

PyTypeObject PyProperty_Type
Wt AagE dEL 98 % AR

PyObject* PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
Return value: New reference.

Y

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)
Y23 HE AR deser7} v o] Bl o] ER]REE 7] &5t
S EHF U} descr= U 2AIFE AR oJof Futh &
PyObject* PyWrapper_New (PyObject *, PyObject *)
Return value: New reference.

3o
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8.6.5 =2l0|A ZHA|

PyTypeObject PySlice_Type

Sehols AR o) B AA. 0| AL Fol W A% slice} 24T
int PySlice_Check (PyObject *ob)

ob7} &ehe] 2 AA B 3L I Th o NULL o] obl o] of F Tk o] e B4k 4B T,
PyObject* PySlice_New (PyObject *start, PyObject *stop, PyObject *step)

Return value: New reference. | A H Zto 2 M2 Setol2x AAE 3 th start, stop A step 1) 7

Mt 28 o] 29 Sebol s AH o= HEY GO AFHULH BE e NULL Y 4 910w, o
A% Noneol g o2 el Rl AHgFUTh A AR GFE 4 90 W NULLS W ok

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize t *start, Py ssize_t *stop,
Py_ssize_t *step)
Z 0 7} length Q) A AAE 7} A 3], S abo] A A A slice©l| A start, stop L step 1A AE 712 -3 U th. length
Hoh 2 QY ag olg 2 A gych

F5E 02 WIS, o H @ o9 27 glo] -12 NBFUTH (AP 2 F St None o] oh 1
ATE UEE A g ﬂ ojmj = ol 2] & A AL -1 WEF .
o] 7)%5& AT A A& e AT
WA 32004 W7 Aol slice Wi 7] HEo] mj 7] 14 @ o] PySliceObject* FUTH

int PySlice_GetIndicesEx (PyObject *slice, Py_ssize t length, Py ssize_t *start, Py_ssize_t *stop,

nyssizej *step, Py_ssize_t *slicelength)

PySlice_ GetIndices ()& et A At 4 o] 7t length Q1 Al B 25 7H3 5o, Sehol & A A
slicel| A start, stop & step AN 2E 714 @ 31, slicelengthol| £ 2}o] 22 Aol & A4t HYE Hojt
Qe 2t Ak Lotol 29 Azl AaE Ao AR,

7358k 05 WhstaL, o 2 W ol 9] & A sl -1 gyt

Fa: o4 IVE AT F A= Ao HAFA G2 Aoz HEFYUL TE22
PySlice_Unpack ()€ PySlice AdjustIndices ()2 2302 A= oo dc} =

if (PySlice_GetIndicesEx(slice, length, &start, é&stop, &step, &slicelength) < 0) {
// return error

}

epgo® AU

if (PySlice_Unpack(slice, &start, &stop, é&step) < 0) |
// return error

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

WA 3204 WA Aol = slice M 7] WH2] wj 7)) ¥4 & o] PySliceObject* PG5 U Th

WA 3.6.1004 ¥A: py_LIMITED_APIZ} AR o] 9 kA 0x030504003 0x03060000 (&
35l A] 9F2) Abo] U} 0x03060100 o] 49 o2 HAE YO W, PySlice GetIndicesEx () =
PySlice Unpack () & PySlice_AdjustIndices () & Al&St= gz g FaE Utt QA X} start,
stop H step= o] WH FH7FE Yt}

WA 3.6.15E | A: py_LIMITED_API 7} 0x03050400X T} Z-A Y 0x030600003 0x03060100
(2831 A E2) Aol o g dAHFH U™ PySlice_GetIndicesEx () = H A H =Yt

int PySlice_Unpack (PyObject *slice Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)
<& 2lo] 2 A 9 start, stop U step Bl o] ] WS C A4+ 2 25 Urh PY_SSIZE_T_MAXKH T} Z 7S
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PY_SSIZE_T_MAXE Z-83] £0°]1,PY_SSIZE_T_MINX T} 22 start 2} stop Z4= PY_SSIZE_T_MIN
2 283 =03, -PY_SSIZE_T_MAXH T} 22 step Zt= -PY_SSIZE_T_MAXZE Z£3] =Yt

o2l -1, 43 3hd 0 waghch
WA 3.6.10] =7}

Py_ssize_tPySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t step)
2] 74 & length Z o] 9] A|F2E 714319 start/stop SEFo] 2~ AGAE 2 A Y Th HEE Hlojd 2d)
2t duk et 29 Aelg ddE PAoz FP Yt
Sehol 29 dolE gyttt AT U so|d =S T E5HA s
WA 3.6.19] 7}

8.6.6 Ellipsis ZHx|

PyObject *Py_Ellipsis
Shol M E1lipsis AA. o AR o WAL QU T2 A59} BeAsto] B AR 9} vl A71A 2
A 2lsl oF Utk py_Noned} miRZIA = AEE AA Y-

8.6.7 MemoryView ZHx|

memoryview AAE C £% W3] QIE3 o] A8 T AN npAAA 2 ADE 5 Y& ol H AMZE =5

.

PyObject *PyMemoryView_ FromObject (PyObject *obj)
Return value: New reference. ¥ 3| Q1 ]3] o] ~E& A F3}= 2 A o] A memoryview 21 A & 95 U T}, obj 7}
227 7Vs 3 W3] AlF2 A9, memoryview A A= ¢} 7]/ 7|7} H 41, 1E A 9k o 91 7] Aol A
A B3] Al whet 9171722717 8 4 U ok

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
Return value: New reference. mem= 35 ¥ ¥ A8 3] memoryview 2 A & v
PyBUF_READ Y PyBUF_WRITE £ 3t <d 4 A5 T
B A 3.30]] 7}

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. ZFo]A Wy FZA viewE ZHA+= memoryview 2 A S w5 Utk 7HdgE
vlol| E W9 A&, PyMemoryView FromMemory () 7F A& = sy Th

EIﬂ

ytt. flags+=

PyObject *PyMemoryView_GetCont iguous (PyObject *obj, int buffertype, char order)
Return value: New reference. ¥ ¥ QE] | o] A& Ao dl= AAZHE HRE S AL HIA(C Y ‘F
ortran order )  memoryview 2} A & W5t} W 2 2] 7} A4 4 o] ' memoryview A= Y #H 22 S
A2 AuTh 28A 9o, B AbE o] 85 0] 2] 3 memoryview = Al Hho] =& A4 & he] 7o,

int PyMemoryView_Check (PyObject *obj)
A A obj 7} memoryview A A Z-& WS th A Al = memoryview?] AH ZEPAE WHE 5 g5y
o). o] B4t B4 4B T

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
A AF ¥ 7 2] memoryview 2] 8|27 BALE Q] Z o HE &85 YT}l mviews= YFE A] memoryview <l
~Rsolob g o Wzt §L HAeA fome A4 ANl BT 184 oW BE
S0l ATk

Py_buffer *PyMemoryView_GET_BASE (PyObject *mview)
memoryview 7} 7] ¥t 2 = A F A A Ao ol EZ A E Y memoryview 7}
PyMemoryView FromMemory () U PyMemoryView FromBuffer () &4 & 3tU=Z WS A
© ¥ NULLE ¥F3HH U o} mview+= WHE X] memoryview Q1 2 E A of of ghu T,
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8.6.8 ofst =X A

spol 2 et F2 S 15 AAZ APt F F2 S A FHk= F 7HA FAA QA AA Fo] 5
ok A WA= dE H*H%7%6

I3
St 2 Aol H, F+
int PyWeakref_Check (ob)
ob7} F 2 AA Y A AA|

)
jat)
o
2
riet
s
v
i)
o

o
>
rlr
o
ox
o
of
s
T
i)

int PyWeakref_CheckRef (ob)
ob7} FZ AA T L BB Th o] B4k T4 AT G

int PyWeakref_ CheckProxy (ob)
ob7h A AA T L MR Th o] @45 A AU

PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)
Return value: New reference ob AA o th 3t &3k 2 AA S vt o] AL FA AN EL R
S8 FAT M2 AAE A sk A o] Ez‘ﬂﬂt SsUth 71 Fx A7 9EE 5 5 Y
= WA W) 7] W49 callbackL ob7} 4R A SR E W AL wk= FeE AR E S g;gqq
o] w7 WS wolE o] of 3h=1, okl 2= A A A ‘?} Ytk callback © None ©|UNULL & 4

n:]> "~
2

PM’L‘

1% U1t ob7h S A BET 4 91 A7 7 okl ALk, callback o] 212, None - NULL o] o} B,
NULL<S W33}l TypeErrorE SAAA I Yt}
PyObject* PyWeakref_NewProxy (PyObject *ob, PyObject *callback)

Return value: New reference. ob Z4 A ol T 3t oF3t 3z m2hA] A xﬂ% stk o] AL A RS
B8 BATAU, AL AAE AE A0l RAHAL G A 2 A3 7} v
2 2 9&Uch T AR v W49 callback2 ob7} 748 A D ) dDL W= ZHE AH L 5
;J\ 1/1‘—/}, 3hue] w7 g wtolE o of 3l=d], okt 2 AA AA A Yt} callback-2 None o] U
NULL € 5 54t 0b7} ofstA 2 5 A= AA 7 ok A, callback©] 2 £, None £+

NULL o] olU W, NULLE WHHstal TypeErrorE& A A Ut}

PyObject* PyWeakref GetObject (PyObject *ref)
Return value: Borrowed reference. 2¥3t Z+Z (ref) 2 18] 2 H A XA
oo Py None2 WhE syt

mlm

WEEhTh B2k He 2okglA

)

o
Ir
N

Za: o] 4= FxE AA o that e FRE 93yt o] A E AL AR S S o AR 7}
o E 4 9SS 4 Y W E ALY S, AA o el A Py INCREF () & &8 oF &2 =gt}

PyObject* PyWeakref_GET_OBJECT (PyObject *ref)
Return value: Borrowed reference. Pylieakref GetObject ()2} FAFSHA T, o8] AALS 331A] =
azE FEAF Y

8.6.9 =

o] Az Ab-gof o 3t ZHA| 3F A B = using-capsules S F 2 3HA] A £
WA 319 F7}
PyCapsule

o] pyobjecte] AB P EFY3 kS YEU Y, dolH I =& F g2 C A2 EFYS
(void* ZAHZ)S AGsof = C B R 5o F8TULE o] A2 ZEA FolHCd4 =
AEHE OE REANA AL = A == d 35 ALHEE, vt d2E W AYS S AHE 5o
EAow ged BE A H CAPIo AT L 95T

PyCapsule_Destructor
Mol o 3 5} R} (destructor) M &, o] F A H o] H Ut}
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typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_Destructor ¥ 2] & u] = pycapsule New () S FZ A L.

int PyCapsule_CheckExact (PyObject *p)
AA7} pyCapsuleold &g EHF U o] e FFAFTI U
PyObject* PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
Return value: New reference. pointerS 7} &3} 8l+= PyCapsuled T Yt} pointer Q1 AF+= NULL ©] o}d

= JdFUrth
At o 9] & A3t NULLS WHEHE Y o

name = A-F & NULL o] v} 75 9 C 22 ofl th e 2 AE o 5= 9l Y th NULL ] ofU ™, o] A&

HeH ) _,_EH A5 of oF Frth. (destructor WF-A A AT == JFYT})
destructor QAA}F7FNULL o] ofUH, o] 3y 2 uff e AAE SSF U

o] A& S REL JJEFHER A A3 Y, nameS modulename . attributename & 2] A3l of
th. o] g A 3tW thE R E ] PyCapsule _Import ()5 A3t &S YXE T 5 5 YT

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)

A€ol A2 pointer& 7+AFUth A3 s, ol 9] & A A 3tal NULL = WHH Y o
name Wi 7§ W= g ol AE o5 A stA vl ﬂ‘ﬂolﬁ‘ﬂﬂ‘r He d
&35

AGH name= NULL o] o] o gt} dfo] WL C St stremp () S AF

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
Heol A AA st A= vt Uk Afsi, o9& A4St NULL = R o
€ o] NULL 33 A48 2 A FHAYUTh o A NuLL 9 T
W33 58] PyCapsule _IsValid() W PyErr Occurred()E A&}

void* PyCapsule_GetContext (PyObject *capsule)
Aeol AZH AA) AH2EE g th Ao std, ol & & A e NULL S vHEEU T

€0l NULL AHAEE 28 212 U A YU o] A2 NULL BEF I =
H3&35] stej W PyCapsule IsValid() b]-PyErr_Occurred() = AFESHA A L.

const char* PyCapsule_GetName (PyObject *capsule)
el AZE AA ol 52 wrehtuth Asfshd, o 9 & 44 skal NUL

L
Aeol oL ol B8 2 AL FUAYY T o] AL NuLL e RS o)
3l PyCapsule IsValid() Y PyErr_Occurred ()& AFE3HA Al

void* PyCapsule_Import (const char *name, int no_block)
g A oEFENA C AA ol th ZJAEHE A E FUth name vj7) A
attribute A AJEFEY HAA ol5& AR FUth FHgol AXH
2td 2 Qs RS o FUTh no_blocke] FolW, BEFSHA ¢ RES %‘EE k)
(PyImport_ImportModuleNoBlock ()S A& A]). no_blocko] AR oW, REES F A
E 3t} (PyImport_ImportModule ()< AH&3|A).

335k g2l Wi pointer S Wtttk Asfsi, o 9] S A48t NULLE Wb Ut

int PyCapsule_IsValid (PyObject *capsule, const char *name)
capsule ©] F+ &2 3 A A A E FH T Y} T+ &3 FH e NULL o] ofy H,
PyCapsule_CheckExact ()& T3}, NULL O] otd EQAE 7} AFE v, Y& o] & o] name
w7 Aeot dAFEUTE (E oSS ¥ 2otE Wl thst AR = Pycapsule GetPointer ()&
RES RIS

o

A

5, PyCapsule_IsValid ()7} 33k Hkekeld, & H 2 A} H(PyCapsule_Get () & & A28}
Ty el sk 3 & 0] dF o] Egg Yt

rir
rn
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AA 7§ 55T A o] &3} LA 5w 00] ofd g BT Th 1A om0 BT o
e AdetA s yth

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule J 52 AERNAE ZAEE contextZ 4 A Yt}

4E3H 02 WA Th AT 3HH 00] ol g WHkET o 9 & A4 Tk,
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
capsule | F-2] 3513 A}+E- destructor 2 /3 7 g T}
4E3h 0 MU Th A SHH 00] obdl ghe WS o 9 8 44 g T,
int PyCapsule_SetName (PyObject *capsule, const char *name)
capsule J 52 ©] 5 name & 2 AU th NULL O] o}, o] 52 FE KT} 2 F-A 5 o oF It}
el AR o nameo] NULL o] o} W, o] & 3} A &} 2] 2L A| =814 o5t
dEshd 02 Wr U th Aot 00] ofd gha kst o 9] & A F Tt
int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule Y F-2] void = A E] & pointer 2 73 F gt} EAE = NULLO] o}d 4= 15U Tk
3558 02 WEEU th A SHE 00] obd ghe WHEHSha o] 918 A4 P ok

8.6.10 A|L{|0|E] ZHA|

Al dl ol 8 AA = sholx o] Al ol g o] & & 1‘32 TAS7] S8l ARgshe APyt dubH o R
PyGen_New () ®=¥ PyGen_NewliithQualName ()& WA/ Ao 2 T&3l= A o] olyel e <= (yield)
S P EE DECE RS
PyGenObject

AT el o B A o AHg) = C F2A.

PyTypeObject PyGen_Type
A o] 8 AA o 35 @ AR

int PyGen_Check (PyObject *ob)
ob7t A #l o8 AAH & EFUth obe NULL O] ohyofof fhuth. o] e+ 34 43y th

int PyGen_CheckExact (PyObject *ob)
0b®] W ol PyGen_Typeo] ¥ & £eFUTH b NULLO] ohulofof Gtk o] T4t Y 4T Y
g},

PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame 21| ol 7]¥Fsk Al Ay & ol g AAE W5 o] Wr3gc} o] g4=

frame) The 28 FH Utk QA NULL ] ofuof of Fich,

PyObject* PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame Z}A| ol 71 ¥FSE A} A v & o] g AAE s 01 HEeket=tl, __name_
3 qualname_ 5 name X qualnameZ AR U T) o] St frameo Y3 2 E T YT} frame

Q171 NULL o] ofu] o] of g},

=
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8.6.11 I FEl x|

W7 3,50 7%
228 A £ async 71922 QR P47} ksl A
PyCoroObject
228 Ao ALgH & C A,
PyTypeObject PyCoro_Type
22d A o 3 Fhe @ A,
int PyCoro_CheckExact (PyObject *ob)
0b®] o] Pycoro_Typeol @ F& MBFUTE obt NULLY 5 &Y o] Bt 34 BTk
PyObject* PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame AAE 7o 2 A ITFE A E TtEo]A 9T _ name

3} qualname_ 2 name I} qualname Z 4 AU T} o] = frameol U3 F 25 FH YT} frame
AA=NULL Y 5 Yl Utk

8.6.12 ZHEIAE {4 ZH|

F3: WA 371004 WA Tho] R 37104 BE C APIY] A ® o] pycontext,
PyContextVar W PyContextToken Al PyObject EAEE AFRSIEE HAFH PGS YTLH JE &

// in 3.7.0:
PyContext *PyContext_ New (wvoid);

// in 3.7.1+:
PyObject *PyContext_New (wvoid);

ZFA 8 Y82 bpo-347625 AR B A L.

WA 3.7 F71.
o] Ao A= contextvars EE-S 93t 28 C APIo o3 2pA| 3] A g}

PyContext
contextvars.Context AAE Y= g AR5 = C XA

PyContextVar
contextvars.ContextVar AA|E Yt &= o Al25 = C FZA.

PyContextToken
contextvars.Token AA| S JeElY &= o] AFREH = C 32 A.

PyTypeObject PyContext_Type
context 32 LFER = 3 A A

PyTypeObject PyContextVar_Type
AP 2E W P2 Uehs 3 A3,

PyTypeObject PyContextToken_Type
AU A2E A4 EZ 32 e = 8 A 4.

g A A=
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int PyContext_CheckExact (PyObject *0)
07} PyContext_Type §o® & B8 F UL o NULL O] ol olof FU T o] B4 A A TR
g},

int PyContextVar_CheckExact (PyObject *0)
o7} PyContextVar Type ol & EHFUTh o NULLO] ok oo Jutt. o] e FA
FES el

int PyContextToken_CheckExact (PyObject *0)
o7k PyContextToken_Type @ o™ & FF U o= NULL O] ofYojof gt} o] o= 4
4y

e aE A B B4

PyObject *PyContext_New (void)
Return value: New reference. M| 28 §1 ZAHAE A& v Uth of 21 7} 23 8 NULLE WY o).

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. A2 9 cx AEA~E A F| o] &2 B A}
< Wk

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. AR 28| = AV A EQ 42 BEALE S vl5 Ut} o &7} YA 5 NULLS
Hhgkgh o,

int PyContext_Enter (PyObject *ctx)
A 2= AA AH2ER B AAGUTE AT Al 02 WH&Hsta, of| 2] Al -1 W&y o)

int PyContext_Exit (PyObject *ctx)
cx A~ EE H|&43)eta o] d AP~ E
whgbekar, o 2 Al -1& REY o)

Ad2E W5 P4

e
o
rH
b
A
v
=2
*
N
N

3

u

£
ok
4,
=
c
=
£

AA 20 WA AYLER BAGUE T A 02

it
‘

PyObject *PyContextVar_New (const char *name, PyObject *def)
Return value: New reference. Create a new ContextVar object. The name parameter is used for introspection
and debug purposes. The def parameter specifies a default value for the context variable, or NULL for no default.
If an error has occurred, this function returns NULL.

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AAE We) 22 7P g Th 288 59 o) 7h BT 12 M, gl A o A
glol ol el 7} et orowl 0. whekgh Tk

ZA92E tﬂ/\ ]—HLﬂﬂ A, value= 122 78] 7] = ZAEH 7 EUth AGAE A5 b A X ko
W, value= < 7H8) Ayt

o default_value, NULL ©] o} H;

« var®] 7125k NULL o] ofu

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 A2 E A4 9] FE|E wokens 983t PyContextVar Set () & A9 AEHZ A4 Pt
ol k= AF Al 0= s, of| B Al -1 WY o
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8.6.13 DateTime ZHA|

choFet It e} A7k AA 7k datet ime BEONA A ZFHUTh o] $4E AH5H7] Aell, 31H) 349 datetime.
h7} 2200 £ 0ok 81T (Python. h7h EFeEA Fgol FelotAR), AL 2 BE 27)5 §4f
AXZ pyDateTime_IMPORT P2 E T & o gt a2 2= C FZA o st ZoAEE v} mjaz
]/H A% = static 4 PyDateTimeAPIO| YUt

UTC A ZEol A 25H7] 95 2=

PyObject* PyDateTime_TimeZone_UTC
UTCE YeEtU = A7t A2 ES W88t} datetime. timezone . utc & 22 7

B A 3.70] &7}
g A A=

A

|yt

int PyDate_Check (PyObject *ob)
ob7}PyDateTime_DateType & ©] 7/ Y PyDateTime_DateTypel A H Jo|H & & F T} ob
£ NOLLo) oo of Fuith. o W4k 34 AT

int PyDate_CheckExact (PyObject *ob)
ob7} PyDateTime_DateType @ | H & E 8| FUTh obi= NULL O] offofof Gt o] = 34t
AZ T

int PyDateTime_Check (PyObject *ob)
ob7} PyDateTime_DateTimeType & o] AL} PyDateTime_DateTimeTyped A H FJojH IS =

#E U th b NULL ] ohofof gtk of F4t 34 4FFLTh

int PyDateTime_CheckExact (PyObject *ob)
ob7}PyDateTime_DateTimeType ol &S =35 YT} 0ob=NULL o] o} ojof syt o] Sk
P 3FF T

int PyTime_Check (PyObject *ob)
ob7}PyDateTime_TimeType ¥ ©] AU PyDateTime_TimeTyped AH oA IS E&F UL} ob

£ NULLO] ohUofof Fuith o] B FA HFF Uk

int PyTime_CheckExact (PyObject *ob)
ob7} PyDateTime_TimeType 30| ™ 2& £ %It} obi= NULL O] oFLjo]of ]t} o B4 a4

AZg.

int PyDelta_Check (PyObject *ob)
ob7}PyDateTime_DeltaType & o] AU} PyDateTime_DeltaTyped A H 3oy 28 85Ut}
ob= NULL o] ofy ook gt} o] ghe= 4 4 guth

int PyDelta_CheckExact (PyObject *ob)
ob7} PyDateTime_DeltaType @ ol & Z8EF Ut ob+= NULLO] ofto]of gk}, o] S4=
4 B g

int PyTZInfo_Check (PyObject *ob)
ob7}PyDateTime_TZInfoType & o] AU PyDateTime TZInfoTypel A/ H oA IF& =

O ob NULL O] of L] o] oF gk, o] Bt B4 AT T ok

int PyTZInfo_CheckExact (PyObject *ob)
ob7} PyDateTime_TZInfoType @ oW & S EF T} obE NULLO] of oo Ut} o] g4=
SHAF A] :'_61-1,] 1;].

v
o\
A

AAE M= a 2!

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. X139 'd, &, 49 datetime.date 21AE W& th
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PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second,

int usecond)
Return value: New reference. AR d, 4, 4, A, &, 2 W ulo] 37 2 %9 datetime.datetime AN

whgkgh o,
PyObject* PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute,
int second, int usecond, int fold)
Return value: New reference. A H d, 9, 4, Al, &, &, vlo]mZ % 9 fold®] datetime.datetime
23 & vk ek g o,

B A 3.60] F7}.

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)

Return value: New reference. A H A], B, Z W ufo] 3 Z % 9] datetime.time AA| S ¥+3sh .

PyObject* PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
Return value: New reference. A1 A A A], &, %, ufo] a2 % L fold9] datetime.time AAE wiag ).
WA 3.690 F7}

PyObject* PyDelta_FromDSU (int days, int seconds, int useconds)
Return value: New reference. A A H &, & A ulo]73 2 % £+& YElU| &= datetime.timedelta AAE
Hkskehu ot 23 nlo]3 2 29} 27l datetime.timedelta Ao &3] AHH HY A A= E AHF
CPES E LS
PyObject* PyTimeZone_FromOffset (PyDateTime_DeltaType* offset)
Return value: New reference. offset QA2 UJEFU X &= o] 50| gl 1A 2= A9 datetime.timezone
AANE EFTh
B A 3.70] &7}
PyObject* PyTimeZone_FromOffsetAndName (PyDateTime DeltaType* offset, PyUnicode* name)
Return value: New reference. offset 91 A} 2} tzname name & 2 UJEFU A= 114 @ Z A9 datetime.
timezone ZAAE E& S5t}
B A 3.7 &7}
Ix AR oA BEE FE3= w32, AXE= A B F# A (718 PyDateTime_DateTime) & E3H5}o]
PyDateTime_Date®] Q1AH A of gtk A7 nuLL o] ofu] olof 5w, WL AR b4 oh:
int PyDateTime_GET_YEAR (PyDateTime_Date *0)
el intz, U BT
int PyDateTime_GET_MONTH (PyDateTime_Date *o)
1ol A 12717 9] int 2, 92 Whakgh o,
int PyDateTime_GET_DAY (PyDateTime_Date *o)
1o A 317219 int 2, 42 W3 o}
w} A AR BES 2S5 Az, Axs A
2822 0] oF G T, QAR NULL O] o of of 3, 7
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *o)
FH 23742 9] int 2, A] & ¥ oh
int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *o0)
HE] 597479 int =, £ whakah o
int PyDateTime DATE GET SECOND (PyDateTime_DateTime *0)
FE 597bA 9] int =, 2 & g o

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
0+E] 9999997} 7] 9] int 2, ufo] I & 2 & ukagi o).
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int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
Return the fold, as an int from O through 1.

WA 3.60 F7}

A AR NN BEE 2S5 AZ, AR B A

U A NULL o] objo] oF 5hv] -2 AAFEEA] e ok

int PyDateTime TIME_GET_HOUR (PyDateTime_Time *o)
0FE 237129 intZ, A] & ¥k o).

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
058 5971 9] int2, 2L w33 o).

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
058 597kA 9] int®, 2 W&ot

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *o)
03-E] 999999714 9] int &, ufo] T 2 % & wk3a o)

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *o)
Return the fold, as an int from O through 1.

WA 3.60 F7}

A dE} QAo BEE FE3E IAZ. AR= AH FH2E £33} PyDateTime_Deltad] A2
B o of ). Q1A= NULL ©] offofoF 3l -2 HASHA] k5 U Th:

int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *o)
-999999999 of] 4 999999999 7} 2] o] int 2, ¥ & HF3+gh o}

B A 3.30] &7}

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)
03 86399714 9] int 2, 2 & wk3kgty).

WA 3.30] F7}.

int PyDateTime_DELTA_ GET_ MICROSECONDS (PyDateTime_Delta *o0)
0o A1 9999997} 2] ] int &, ulo] A &% & wtEghth

WA 330 7}
DB APIE 7383l= 289 HoE Y vjaz:

3}3lo] PyDateTime_Timed] AXAE Aok

PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. datetime.datetime.fromtimestamp () o] AE3d= o] g3l A &
Z 2 N datetime.datetime AA|E WS vk o}

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. datetime.date.fromtimestamp () o AE3t= o] A3t Qx|
N datetime.date A E W1 WSS O}

(3

2
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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 PyTupleObject * or any PyObject*. If args passed is not a
tuple, a 1-tuple is automatically constructed and __args___issetto (args, ). Minimal checking is done for the
arguments, so the function will succeed even if origin is not a type. The GenericAlias’s__parameters_
attribute is constructed lazily from __args__. On failure, an exception is raised and NULL is returned.

Here’ s an example of how to make an extension type generic:

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"_ class getitem_ ", (PyCFunction)Py_GenericAlias, METH_O|METH_CLASS, "See.
—PEP 585"}

}

o B
The data model method ___class_getitem__ ().

B A 3.9 F7}.

PyTypeObject Py_GenericAliasType

The C type of the object returned by Py GenericAlias (). Equivalent to types.GenericAlias in
Python.

B A 3.9 &7}
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=7\t mro[de|Mojd & A8 =

PI S5 AR Ao Py _Initialize () 45

— 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
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- Py _IsInitialized()

PyMem_GetAllocator ()

- PyObject_GetArenaAllocator ()
- Py_GetBuildInfo()

- Py_GetCompiler()

- Py _GetCopyright ()

Py GetPlatform()
- Py_GetVersion()
- +EeHE:
- Py_DecodeLocale ()
o MR DAt

- PyMem_RawMalloc ()

PyMem_RawRealloc ()
- PyMem_RawCalloc ()

- PyMem RawFree ()

A3 2 4= ry Initialize () Ao &3P ¢ Pl Py _EncodeLocale (), Py _GetPath (),
Py GetPrefix (), Py_GetExecPrefix(), Py_GetProgramFullPath(), Py_GetPythonHome (),
Py _GetProgramName () B—J PyEval_InitThreads ().

Ir

Jpol o= e 75w Alofstyl A A 74 W A5 UTh T2 A o R, ojH T S 2
& FAdel s Aleig Y

FA g a7 AAHEY, W FS FH0 AFH A5
Py_BytesWarningFlag

i
—
fru
(0
ox
o
o
o
o)
N
W
<
<
o)
[9)]
5
N
5
.
5
Q
B
e~
Q
Q
it o,
[\®]
fru
i
o
o
i
o

int Py_BytesWarningFlag
bytest bytearray® str, = bytesE int} v & u] A& Lt} 28t 2 AY
@s@ﬂaggﬂﬁuw

bAoAt

int Py_DebugFlag
TEEA7 A 29 AU (JAE7HAE, #Aord g4 &3y,
-d 3} PYTHONDEBUG 37 W42 A A g Urth

int Py_DontWriteBytecodeFlag
00 ohd ko2 BH S, oML 22 BES JEE T uf .pyc FUAL 21 5A gyt

-B A3 PYTHONDONTWRITEBYTECODE 3+ ¥i4=2 A Atk

int Py_FrozenFlag
Py GetPath()olA & AA F2E A off o] WA A& FAISHA] k<5 th

_freeze_importlib®} frozenmain Z 2 I oA AFLSt= 7)< S 2Tk
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int Py_ HashRandomizationFlag
PYTHONHASHSEED £+ W7} Hlo] Q1A ¢k BAE & AW 12 44
9o} ulw A A= 2735 ok

ZY17}00] o}, PYTHONHASHSEED 3

int Py_IgnoreEnvironmentFlag
5174 W4 (o] & S o] PYTHONPATHS} PYTHONHOME) S F-A]

AA4E + e B PYTHON* 7

ESh-T §H O R 4R

int Py_ InspectFlag
2THEZHA A JAAE ,sys.stdinZ} EHu|d & Ho]x] grrjgte
2THEY P S AP
-1 A3 PYTHONINSPECT 2

int Py_InteractiveFlag
—igHdoz ARE L}
int Py_IsolatedFlag
A2 REg dolig AUt 42 =X sys.paths 2T HES Y H 2 X AHEAL] site-
packages B 9 B 2] &= &£ 3HshA] ok5 Ut

1oz ARF UL

W 3400 F71.

int Py_LegacyWindowsFSEncodingFlag
Se27k00] of W, 9k Al2H AT of] UTF-8 131 th4l mbes AR
d

AFA) S &2 PEP 5292 2SN 2

e AES.
R

WindowsConsoleIO Al i0.FileIOE

int Py_LegacyWindowsStdioFlag
AdE A 12 433 h

Ze)17b00] o, sys BE AELLS 95
PYTHONLEGACYWINDOWSSTDIO 37 W7l Hlo] A ke &
ZpA 8 W82 PEP 5282 24 Al L.
7HEA AR
int Py_NoSiteFlag
THEE = sys.path®] Ao E S5 4 Q] 222

B Esite YEZEQ} oo 5 .
HAHeE JEE FuE oeld 2L B LA (224

sited 5t ¥ site.main() <
TESAHAL).
-sgHAez AFgYrh
int Py_NoUserSiteDirectory
18 < site-packages %% sys.pathol F718H4) gruin
PYTHONNOUSERSITE 37 W42 A g Uth

_S‘ﬂ'_l %/‘\j) lﬂi

int Py_OptimizeFlag
-0 %A} PYTHONOPTIMIZE &7 -2 AAHYUth
int Py_QuietFlag
24 WA WA A E ZAEHA] sy Th

3y REAE A
—g&HAoz AR YL

B A 3.20] F7}.

Fe v A T 8 ol
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int Py_UnbufferedStdioFlag

stdout 7} stderr 2 E &S ¥ 5 & | A| == A Tt
-u 343 PYTHONUNBUFFERED 37 W42 AAE Yt

int Py_VerboseFlag

Ego] 2713kd ujuirh, =g HA @It HWZ =
aAY 2o, RS A4S o) AAE = 7 ool o
el i AR E A FFch

&

-v 343} PYTHONVERBOSE 37 42 A A= Ut}

9.3 CIE{=2|E| x7|5Ie} ulo|Da|A|o|M

void Py_Initialize ()

sFold SIE| 2 2 B 8 27 3Fgh ok, shol 92 W 4ok 3-8 =2 T30 AL, THE Tho] W/C API 34
E AH&SE7] Aol EEsf of U th 2 7HA] ol 9= vhold 27]3F AE FERSH Al L.

ojAL Z2=H EQ H o] E(sys.modules)S £7]|3}3}1, 7|9 25 builtins, __main__ @ sys
EUEYTH ESLEE AN AZ(sys.path)E 271U} sys.argve AA A 54Ut} o) &
AMA & PySys_SetArgvEx () & AHESIAHAI L. (Py_FinalizeEx () & WA E&3HA] ¢il) F
AR 2 S E6HH oA A= o614 kU th vk ghol glssyth 27130l Asfstd X8 A < o2 Y
.

3 A=A, £2€ REZ 0_TEXT A 0_BINARYEZ WA FUT C HEFY L A&t 2<9
H] gho] A Aol = J 2w Yt

void Py_InitializeEx (int initsigs)

o] S initsigs 7} 10 Py _Initialize () A8 25Ut initsigs7F 00|, Al 28] 7]19] 7]
31 555 AYH =, sto| Mol dd o /8 5 Asyth

intPy_IsInitialized()

tolx AH Z e H 7t 2713 1o ¥ (0] obd)= whehetar, 218 A] oo™ A A (0)= vHEHU T
Py FinalizeEx () 7} 329" &, Py Initialize()7FTHAl & Utk

i)
i)
R=)
N
N
Y
N
tlo
Z
rit

off

intPy_FinalizeEx ()

Py Initialize ()%} T< 3}o]#/C APl &4 Aol 93] =3 ZE =73}
Py Initialize()o] thet ufA g & o] & WE o] H A, o} & 2HA| = ] ¢ =z
2| E] (o}l Py _NewInterpreter ()& ZZRIAHA ) E AATULE o]H oz, o Sl
Hzg g7t &933 2E 22 2 AT UY. (BA py_Tnitialize () S BA] TEFA ¥1) F

&

2
By
i_;
et
v
>
>
L)
o,
B

oba whol W g oA &S 4L 4 dsyth Aoz 2
Hold JHZEE REW S8 2R 1YWL DLLE AR E 517] Ao] soj4lo] HIH LE W2 S
AABL AL 5 AEUTh S8 Z IR A MR F4E R TR ALAE & Z2IAL

Z2517] Aol ol Mol A BB B E w22 S ST A4S A
=)
H

21
Utk o] 2 14 53 A (

W18k F0) AHg: BEY RET AR 51 = 499 £ A2 5 del ()
MAL)7 T AR (RFEE Y BE O£ Wl A 5 dEUTh ol dely zEd FH0R
2ER 34 BES AR H4 guth st ezt B e £gke] Wmel s A A
UGS 5 AFUT S BASE, B FAN Q). AR e 28 Fxo| Folglt v w3
A=A k5T B BEe] 2T AR wwel s AAHA F 5 dEUTh AR FFL 279
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Zg2O%Wo| Py Initialize ()}

01z} ¢l o] ZHAF o] Wl E cpython._PySys_ClearAuditHooks & A AU T
B A 3.60] F7}.

void Py_Finalize ()

oI AL Py_Finalizerx () ol WAT S5 & e g FASE MAY Uk

rlr

9.4 T=EMA A Of7H Ha

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)
o] = (EEJTHYH) Py_Tnitialize () Ao &3 oF T YT} str.encode () ol AL} 22 9] n)
2, BZ100) A8 AT Y o) HelE APk
PYTHONIOENCODING k2 A A 2] (overrides) 311, 73 W47} 25314 &2 wl] Y% (embedding) T =
7HO 92 5L Aol @ 5 9= Pk
encoding A/ errors= PYTHONIOENCODING W/FE+= 7| E7H(THE A A o vl o5 Y th S AF8-317]
el NuLL D 4 AF Y Th
sys.stderr< o] (& t}2) A A 3} A 9l o] &4 “backslashreplace” ol 2] 2] 8] 7] & A&l -] 51
AL
Py FinalizeEx ()7} E&H W, ol &4 py Initialize ()o] 3t E& T &0 TS v %] 7] §
3] ThA] 525 of of BTk
3F 8t 02 WHEstaL, ol 2] A] (ol & &0l JdEZ 27} oln] 27]3ld & &) 0] otd k< whgt
Yt
WA 340] 7}

void Py_SetProgramName (const wchar_t *name)
(ZEHYW) o) B Py _Initialize ()7 ASFLE TEH 7] Ao &
oA 2 1A main() F5ol HHeargv(0] AR e e FUT (o] = £X

o] qul

B2 g ol AR g Utk 7182 "python' YUt AAE 22 7 4 L
AR A de A AFa 008 Zhe 9ol = EAE S 7He] Aok P th sholx QE 2z H
FEE ol ALY WSS WA dF U

Hhol E At & T 29 3to] wehar_* £A2g @£l Py_Decodelocale ()& AHEFYTh

wchar* Py_GetProgramName ()
Py SetProgramName () &2 AAH 2213 o] Folu 7|2 g< Mgyt vatd FAd & A 4
AFALE 7 AUt TEAE g2 A=

wchar_t* Py_GetPrefix ()
AXE ZHEF SHA Lol st prefix & REU T o] A2 Py_SetProgramName () &2 A4
=29 olE7 AR B W4 oje) HHT AL B AT o & Sol, =21 o £o
'/usr/local/bin/python’' ] ™|, prefix= ' /usr/local' YUt} ¥I3tE B9 2 A A AFAE
AU S22 32 TN s FF U ol & A4 5 Makefile ] prefix W2t E
Al configure 2T HE 9 ——prefix QAo 3| Fa ) o] ZE2 Tto] W F =0 A sys.prefix @
AEF 5 Aot FH 2o AT FB AU TS BEE BN L.

wchar_t* Py_GetExecPrefix ()
AAH ZAE-TEA spd ol tf gt exec-prefixE WU TH o] A& py_SetProgramName () &2 A
A 2229 o B3} A% B Mo ole] Hekeh 7 42 Fa SAH T, oS Bol 2218 o 5o
'/usr/local/bin/python' o] |, exec-prefix= ' /usr/local' YUt} WstE EXFL A A A%

[kl

o
>
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25 7H] AYth S A+ e 8= FF UL o= J 49 +F Makefiled exec_prefix
49} ¥Wl& A] configure éf’.%} 9] ——exec-prefix Q1 2} & ‘ﬂ'ﬁﬂ'ﬂ T} o] 7k ulo] A T E o A]
sys.exec_prefixZ ARG 4 IFUTH Fy 2o A vk /-8 th

4 oxccpreins FAF 544 9A0H 49 53034 35 2ol el ol BE e Solo)
ufl prefix 2} thE U th. GHE A X of A, e%\”i =4 3198 /usr/local/plat A B Eg 9
/usr/localol AXE 4 U5 141;]—

| o] 2f 4~ 32 E 9] of Zil%v—f-?l ZSUL?JQDP, Oﬂ = ¢ Solaris 2.x <3
=UE

%“4"4‘- Z:l'\_ Loé ﬂ]xﬂiﬂ NETOEF
AAEUTh v Y92 9 AA = o2 ool Ut o] H
of| prefix &} exec-prefix = 9 v 7} glom, ¥l FAE 2 A Ut
NE EFHA A FYFAAL (2 o]l 52 AL st=
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Al2~®l FA A= /us r/local/plat L ZF =Y Z o 3l o= _\—;].F_] A"l o g A}
7ol /usr/local S FH3I% mountb]-automount 298 A= IHS

wchar_t* Py_GetProgramFullPath ()

ol 4 e AR mEad o B wBIUL; AL z=
Py _SetProgramName () 22 AAFAYtHoA 7| &2 2 & 7 =3

Aok w&E A2 FA AZAE 7 AU £ A= @2 T8 A= YT o
glo] M FEoA] sys.executable @ AFES 4 5T}

wchar_t* Py_GetPath ()

Return the default module search path; this is computed from the program name (set by
Py_SetProgramName () above) and some environment variables. The returned string consists of a se-
ries of directory names separated by a platform dependent delimiter character. The delimiter characteris ' : ' on
Unix and macOS, '; ' on Windows. The returned string points into static storage; the caller should not modify its
value. The list sys.path is initialized with this value on interpreter startup; it can be (and usually is) modified
later to change the search path for loading modules.

void Py_SetPath (const wchar_t *)

Set the default module search path. If this function is called before Py_Tnitialize (),then Py_GetPath ()
won’ t attempt to compute a default search path but uses the one provided instead. This is useful if Python is
embedded by an application that has full knowledge of the location of all modules. The path components should

be separated by the platform dependent delimiter character, whichis ' : ' on Unix and macOS, ' ; ' on Windows.
I3}l sys.executableo] Z2 1M AX AR (Py_GetProgramFullPath() & JFRSAAL)E
AR I sys.prefix® sys.exec_prefix7} B Y == Yt} Py Inltlal ze ()& &S
T 22T ol £ 3E A TEA A 2 Y% uIth

a8 Y+t Py_DecodeLocale ()& AU T}
AZ A= Y RH o=z %/\PQEE, 2o 459 T IEAVTET AT 5 AFUTH
e

AA A2 7} sys.executableo]| AFEH YT

const char* Py_GetVersion ()

o ol Al QA melEje] AL AT o] AL T 2L EALYYTH

"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
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operating system, converted to lower case, followed by the major revision number; e.g., for Solaris 2.x, which is
also known as SunOS 5.x, the value is ' sunos5'. OnmacOS, itis 'darwin'. On Windows, itis 'win'. The
returned string points into static storage; the caller should not modify its value. The value is available to Python
code as sys.platform.

const char* Py_GetCopyright ()
A7) ol d vl i3k B4 ARY EALE MBI, ol E &
'"Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'
e A2 A A AFALE VMR AUTE 22k e A S E U o] g2 Tteld =
oA sys.copyright 2 AH&& 5 dFYTh

const char* Py_GetCompiler ()
A7) shol A M AS WESHE vl A8 E At el HA

m{m
2
i

T A Rk o, o & S

"[GCC 2.7.2.2]"

e gde 34 A 9eg A AUk T4 4 SN AT ) gre sheld 1=
oA M4 sys.version? X2 AFHYtT}

const char* Py_GetBuildInfo ()
Az o)A A ZE B ALY A AL HE oL e G g A 7o o sk J H & wkssty ), o &
=

"#67, Aug 1 1997, 22:34:28"

Elaasl -rx}oaﬂ% AA AZAE 7H AU T34 @S FAMA = G FUTh o] g2 IolH Z =
oA M4 sys.version? dF 2 AFH YT}

void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)

arge X argv°l 71“311/‘1 sys.argve AU o] Wi/ e 22 IR main () F5ol A2
AT R ASEA RE A A o] shol A JIE 2| E E"E‘ﬁ}h A¥ shdo] ol et dyd 23 HE
st Fxelof stk Aol ol gtk AT AAHET} %iifﬂ,argv/l A A FEL N E2
44+ A5tk o] 7t sys.argy 2713} A9, Py _FatalError ()& }%—'3}04 2] v A Q1

=22 T

24 2AEYH

updatepath 7+ 0 ©) &, o] 7] 7k 2] 7} o] 927} Sk B5 A AU T updatepath 7} 0°] ot ®, & oh &
&S wet SyS.path 2= R FU T}

. 71E ~AYES o) Eol argv[0] 22 AW, AAHET e PAH e Ae) A=} sys.
path 2ol %7} o,

e A o (F, arge”7F 0] A argv (0] o] 7] & 3t o] &E& 78] 7] A &2 W), sys.path
ol 0 EAL o 2B o A D DB el (. E ol £ A5 Bl

Hhol E FAE S YA Q8] wehar_* A8 A+l Py_DecodelLocale ()& AHEFU T

ZF7: 9Yd A3 YE A o]9e] B o= Fo]lM A ZFEE YA S Lz IR
updatepath 2 23111, Y8t tHE sys.pathE AR YA = A o] F5 Yt CVE-2008-5983
Bz o4 A

3.13 o)A WA A=, PySys._ SetArgV()%: T3

S A B e L i S 5o Ge 8 A geel

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

WA 3.1.39 F7%
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void PySys_ SetArgv (int argc, wechar_t **argv)
o] 34+ python A HZPE 7 12 AFAFHA &= 3 uwpdatepath 7} 12 A A =
PySys_SetArngx (A" 2Egdeh

Hpol E £AtE S t A Y 8to] wehar_* £AHE S @£ Py_DecodeLocale ()& AH§ Y th
WA 3400 A WA updatepath 312 -1 9l W ohE U Th
void Py_SetPythonHome (const wchar_t *home)

712« gEHe, & 2% gold golB g AAE AFFYTh AA ALY v+
PYTHONHOME & X3} A L.

A Z2 1Y S AYP3t= T Lo A A e AHA Z%%‘i o Y= 002 Eys= AES
7}31?401:3‘141:}. slol A Qe Z2E 9 T = % o] A 74 W82 WA THA] %}GHD}

Hhol £ 24492 YR ste] wehar * BALL &

rr

t] Py_DecodeLocale ()& AF&g Yt}

w_char* Py_GetPythonHome ()
7B «“E” Zpy SetPythonHome () o that o] A T & oA A3 gholy A A= I t}dE PYTHONHOME
37 H49] S drEsh o

9.5 A= AEef}l M QIEZ2|E &

sold AE T El T oA E 2el= A ASTh BhE AU ol 2aYE AUt A4,

shol A AA o HASHA AM 237] Ao BA LA =7 Hg o s A9 QE = £ 5L GlLo 2L

Bl Ao Zo] YU  glole, /48 4Ue AN AL O A= zeadol M BAE od >

DUtk ol 8 5ol F AH =S EA G 2L AA) Bx A2 FAAA Y, FE A5 F Wol obdl B
AN

2 =tk glo] A AR o A ZF3 A Y kel H/C API g4~
| A S 2slr] Y8l JdEzelEH e 7)1 dog2 A e A Y
setswitchinterval () & X *}/\ AlR). B2 3d 7y 279 22 IR A QA EZ 7 /0 A At b5
A=A BR, 15L& go] A /\31]‘:7]' /“3“ 2 5 JdsuTh

vlo]| W QB Z 8| ]+ PyThreadState 2= ol B 2 A Yol 29 = ¥ 2 7] (bookkeeping) A X & X &3+

Uttt dA) pyThreadState & 718l 7] = st A9 4= A5 YtT}: PyThreadState_Get () 2 AFE3}
o &+ JdsYth

Ol—‘

9.5.1 &%z I = 0f|A GIL 3HA|5}7|
3}

FIEE TSR 22 0GR F2E FHo] 9

)

Yok

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 TS AnA o]0 A o] B The2}5}7] S5 B o) M=} 2 A Itk

rd

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py _BEGIN_ALLOW_THREADS Wl a &+ A &
Py END_ALLOW_THREADS WA 2+ £
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99 B2 e rhg mEE Pk

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

o) B4E A% AL et AaUth A9 Qe melE Sof AR| 2= Ao Bt £
o AL F U th 2 HASIL 2ol = AEE A GG, o] A5 7] Aol AR 2= Je) EolHE 1A}

@%4%4@&Aﬂtﬂﬂaﬂﬂg 7] w1 1 o,

s A2 U0 B4 TEL GILS D225k b AukA ol ALg Abe o] A e, v 2.2 v 38 B 45 ot
FE o} k5 8h F49) 2ol Fhol A Aol AN AT Dot gl 47 A A4 527 AolE §8T
& %Yt o2 Sol, B 21ib% hashlib BEL U E 2 53171 ol 4w GILL 8141 g o)

9.5.2 mlO|MO| BHEX| 42 A=

ZAg vlo] W API(7}3 threading RE)E AR 3lo] 2g =2 whEd, A= A7 A5 o2 A4 g
el FAE ZE=7F SukE U T :La%ur 2 E7FCoA TrEA A uf (o] & £ AHAl 28 = FE 750l
A& A4} erol B gof o al), GILS E3tA 9al, 152 s 28 = e 725 %i%\% =3
Yot A oA stol M T EF T EF)oF 51 H (T A AF A LA} eho] B
o dRE7FHUH, WA A= *ﬂ AE TRE U&‘éow °1E1 fﬂEMl o] & 3
3 535tal, npA o & 5ol A/C API AHE-& Al 2Het7] Aol 28 = e ZAEHE A %‘EHD} ﬂiﬂ
9= A ZAEHE WA, GILS A 8 th, npA|2to 2 A = A 2k S 2 E sl A8l oF T4 q,

PyGILState Ensure ()@ PyGILState_Release() T4+v 99 RE ZFYS AEoz2 =33t C
2 Eo A ol M-S T ETh= dHEA Y AT = R EsUth

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_* () &4+ (Py_Initialize () 93] AHs o2 w503 A e = 2l E it O‘D]'—L
74 8ol G2l BN L. Fo] W 2} o ZEHE BEE= AL N YFA W (Py Newlnterpreter ()&
AFL S A, T 01E1ua]E13}PyGILState * () APIZS %?}6}% A2 245 A G5t
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9.5.3 fork()Oll CHS 2| AlSt

2 =) s = ﬂ%%E EF8FHF2Crork() TE A 22 FAYYTH fork () E AHS3H=
o 5 AAlAE“OM =, TN A7 EAT Fof| 235 AP A= AT UL ol & A of
3l= " 7} CPython HEFY o] A ZH BE AE] B5Fo 7428 9 332 njH Y

“BA” 28 S o} gtk AP & ThE AH S} G
A A0 2 AT Fg IS0 Lol HA|5ho] os. .
#2] 2] £ lock-objects & A1 2 3 g ch. o] 4 € 3 S R e e A
/é%]-éﬁo]:g‘]_‘_l:__ir7]_(t]] slo]#) 2L glo|Hof] & B ] FH5UYTh pthread_atfork () & 22
Ab-g-8ho é‘% A= sl oF 6]"4‘3} =3 vl oA WAL o, os. fork () & S84 ¢ 4
A fork () & £E5HW (2] sho] 0 2 AT AL Shol AL TE M), £ o] Fol AekAE 2 =7}
B 5 ol o] Wl % & Sujol i) 3tk g7} g S Sl £y0s Arterrork Child ()
AR 52 ALANT AW, FA T 5 Y AL Py UL

A

1 2 =3k CPython®] HEFY ALEN 7} os . fork () & upz7tA] 2 & A 314

BE RE 2qE ARt AL £

e oo &g JuFUth o] AL A AH Z | &} th2 R E PyinterpreterState 7“7<ﬂ°ﬂ £ot=
T2 B E pyThreadState A& Fold g Aol A st AS Yot o] A3} “v ” QA E Z 2] E 9
E53t E4 2= 8|, fork () & CPython Ao ©EFQlo] A 271314 Az 2 H Y “HA” A =of A7k
FEHooFFUTE F T Q= exec() 7L T SA TEH = A+ th

e C g BES AYSA Y shol A AB mel B E R ) b AN 0 2 AL & B3 84k

PyInterpreterState
of A48 F2E o7 Y A =7 BHoE A E b U 22 Az E o Sate adEE
2E B9 % /b4 OHE W3 FEL U o] TRANE T Wil sk gk
02 dezefgo] £3 2dEs AR Zhs e v Re, d¥ v Ve S 22 22 AL JHE

Yok A9 AR ZeE 52 o) SlE melE ol &)

ﬂﬂdlﬁﬂuﬂLﬂ#aE%vdﬂw

A=A ol BA Rl RE 2= Ff

PyThreadState
o) A F2E B 2d =0 FEE dEIUTh §UA8 F8 loE WulE o] 2 =9 Aez Y

A E 718] 7] = interp(PyInterpreterState *) U Th

A}
L4
ooy

void PyEval_InitThreads ()
AT 34 ghe WA E B4

shol 413,63} o] 4 Wl Mol A &, o] B4 7k EABA koW GILE BHEAE T
B8 3,900 4 W7 ol 4] o] P ok AYE S AEA b5 Th

A 374 W7 o) Gt o)Al by Tnitialize ()] 93 BEF N, lHEL i A
Fe7} gevin

WA 32004 WA: o] LTl py Initialize() A 2T 5 g5

X
fofs
i
ok

Deprecated since version 3.9, will be removed in version 3.11.

int PyEval_ThreadsInitialized ()
PyEval InitThreads ()7} &% oW, 00] obd k-2 wi3lsht}, o] 34= GILS H-7314 1L
5285 JolM, B Ad=E AAT 0] S API 5L 3 W ahe o A3 5 Lok

WA 37004 W7 GILL oA py_Initialize()ol ol 2713 Yt

Deprecated since version 3.9, will be removed in version 3.11.
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PyThreadState* PyEval_SaveThread ( )
AT A9 AdHz e F2 At 8= S nULLE AP AL, o] 2= AE)
(WuLLo] opdUth E WUtk Fol vhEoj A ud, A4 28 =7t 55 53 ojoF

void PyEval_RestoreThread (PyThreadState *tstate)
(F59THH) A9 B ZelE] £2 2553 29 = ]S NULLe] ob]of of Bh= trare = A LT
S o] BHEof ATk, A ~e 7k ol & A5 54 ehskolok Futh 1A oW wH JEit BAG
Urth

3, 222l =7} shol ol o8 WE
]]_]‘34“] _Py IsFinalizing() °]4}

Aejz e B 7} spold 2| Al o] d 5 a1

3 "HERgo] grojd e Al o] E uff A = o)A o
X7 SFEIPhE A0} S RH VT, A P FRE Y
sys.is_finalizing() & A}&3}o] o] S5 S E3}7) 75_
A FAF gt

o
¥
rulru
m{w

PyThreadState* PyThreadState_Get ()
A £AZ HUE MBI, A A S mf Ao, DA 2eh= g il
A A ol e h A I Tk (LeN A B2A 7P NoLL S ol

PyThreadState* PyThreadState_Swap (PyThreadState *tstate)
AR 2= ”ﬂ% A2} 1state(WULL D 5+ JFUH 7F Al & oh 28 = Aejel Aok A9
Aelz ey =& Hslof ot sl Al = A ek5 T

e Got AEE 2 AFLE A, AN AE L H 9 BB A gLtk

PyGILState_STATE PyGILState_Ensure ()
HAA 28| =7F 5fo] N 9 iSiZH AEiv A ez ey 53 #A glo] sto]l X CAPIE S5 &4 7}
= A=A gt o] A 74§ Z 0] PyGILState Release () o tf3t &3} A& o] F t it
Eolq gt g oY M 2EE 5 Asuth Ao g, 28 E A 7 Release() M of o] H e 2
B AL =3l pyGILState Ensure () PyGILState_Release () 2 {tof o2 A8 = A& APIE
/\}B—FP 4= G5 Uttt o9& 9], Py_BEGIN_ALLOW_THREADSS} Py_END_ALLOW_THREADS W] 322 9]

A QA A2 3 & H U th

Hket 2ke PyGILState Ensure ()7} E&FH IS wl o A= Aelo U EF
oy o] Z+e Ae)o) J ==& Sl WH PyGILState_Release ()& % %"51010]:{}141:]-
HogE, ol dEEL TS %}{5141:} PyGILState Ensure ()|
PyGILState_ Release ()] EHE]-E £ 98 MELS A A3 oF g ok

sk BB w), @A A SEGILS HASHT 499 Shol ) REE 5EF 5 Ak sl
272l of 2] ek,

A o] G4 52oE, 28 =7} ao] dol 5] W
TEE OL A8t _Py_IsFinalizing() o]t}
5t7] %

doll Bz 287} ghejd Aol d = 1

Fa: "Ergo] grojd A o] E uff A =
oA A AgtHetE A=t Eag Ut 94 ¢
sys.is_finalizing() = AF&3}o] o] S+ &

e AT 4 U

17

void PyGILState_Release (PyGILState STATE)
ool g5 g BE AHAS ;A FUTH o] & Fol, so] W] AEl= D PyGILState_Ensure ()
TE ol 7"“14 1= (:Lﬂi U dutA 0 7 o] A= S E A Al ] A A] ¢FobA], GILState APIE A&
.
PyGILState Ensure()o| 3 RE T2 T2 AH EoA PyGILState_Release ()l th3t &
34 o]F oF Fyth

PyThreadState* PyGILState_GetThisThreadState ()
o] 2 =9 AA 2¥ = AEE 7HA -3 Yt A &8 = A GILState API7} A8 2] 94 e W NULL
2 w3ksk 4 S5yt H ol AF = A A5 A ¥ & AE] $ £ (auto-thread-state call) ©] £ 3 =] 2] k&
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Ao, v 2d=os A4 ol e &

e dyth
int PyGILState_Check ()

)
[
o
)
N
32
dlo
=2
Ho
lo
o
2
>,

o
o
Y
flo
AN
f
bt
o
g
X
v

A 28 E7GILE B A3 SloH 1 & W YA o 0 YA o P o}
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int PyTrace_EXCEPTION
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Py LIMITED APIZ =8 23 BEo] 323, 4 A4 78] BFUsIA 39 44 Bgo] Brhs3

Py_tss_t9 & 4.

Py_tss_t* PyThread_tss_alloc()
Py tss NEEDS_INIT® %7|3}9 Zk

gy

void PyThread_tss_free (Py_tss_t *key)
2 #d 28 249 ds HAGE S PyThread tss delete ()& WA T3 F,
PyThread tss_alloc()ol] &3] &BH Fo| M keyE T A G th key AA7F NULLOIH ©
2d IE 514 ek

2 AT e e WS A, 54 T A5 A NULL S

&

ZF31: A freed key becomes a dangling pointer. You should reset the key to NULL.

HME

of 459 WA WS keyE NULL O] ofy o of ) T3, Fo3 Py tss_ t7}
PyThread_tss_create ()2 X 7|3 R O W PyThread tss_set ()T PyThread_tss_get ()Y
a2 o= A vk
int PyThread_tss_is_created (Py_1ss_t *key)

Fo]Z Py _tss_t7} PyThread_tss_create ()2 Z27]3% .0 00] ofd ZF2 vidstyrc}.

int PyThread_tss_create (Py_1ss_t *key)
TSS 7] Z7)3}ol] A3 0 kS w33t th key AR} 748 7] = Zhol Py tss NEEDS_ INITE %
713}= 2] koW FAo] oH A syt o] 5 2 7| R AH R 52 5 JFUTE-
olu] 271314 7)o thsf| &3 obF ¥ 4 & S| ko S A JFS vy

void PyThread_tss_delete (Py_tss_t *key)
TSS 7] & Al 8to] & A oA 719k A H gha A st 719 2713 JHE 2713 A 9422
Z HAS Y} J}Aﬂ 7] += PyThread_tss_create ()& TA] Eﬂi}'@—’.\— AE5Y o] &= 7]'0
7oA R AR 59 ¢ YFUTH- o] stA F 7o s TS obFd A& 'W ‘3%’514‘4-
int PyThread_tss_set (Py_fss_t *key, void *value)
AR 2 =AM voidr e TSS 7| AT AR A2 PSS UHEH = 0 3= viskeid ok 2 28 =
o & 7)ol A void* Gro2 ] Lfe v o] Y&ITh

void* PyThread_tss_get (Py_tss_t *key)
AA 2H =9 TSS 718 HAH void* Fh& U Th A 2 =of 719 A2 9 Fho] glew NULL
< wakgh o,

9.10.2 ABE & XZEA (TLS) API

WA 3.7 58 3| A]: o] APl 2o =8 A4 (7SS) APIE thA | Y o

l
o

3
—
w2

o] WA APIE int 2 @S HAE & 5 gl WA o2 Y o]E B TLS 717 A 2
312 ok} O]Eitﬂ-n?i—*ﬁoﬂ/ﬂ PyThread_create_key ()= A3 AE| 2 SA] ul3}
EolHF ZAFNAN ZF ol A d% A i Th

i lo

ES:

Rl

=l
o,

ool X, g
¥ o fd

Aol dFe a2d TA= A6l o] W] APIE A Z=oA AHgsi A= < HU

int PyThread_create_key ()
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void PyThread_delete_key (int key)

int PyThread_set_key_value (int key, void *value)
void* PyThread_get_key_ wvalue (int key)

void PyThread_delete_key_value (int key)

void PyThread_ReInitTLS ()

£

9.10. A¥E 2H MEA X[H
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cHaPTER 10

oho| M =7|5t A

A 3.80] F7}.
TFZ2A:

nt

PyConfig
PyPreConfig
PyStatus

PyWideStringList

PyConfig Clear()

PyConfig InitIsolatedConfig/()
PyConfig _InitPythonConfig()
PyConfig_Read/()

PyConfig _SetArgv ()

PyConfig SetBytesArgv()
PyConfig_SetBytesString ()
PyConfig_SetString()

PyConfig SetWideStringList ()
PyPreConfig _InitIsolatedConfig/()
PyPreConfig InitPythonConfig()
PyStatus_Error ()
PyStatus_Exception ()
PyStatus_Exit ()

PyStatus_IsError()
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e PyStatus_IsExit ()

e PyStatus_NoMemory ()

e PyStatus_Ok ()

e PyWideStringList_Append()
e PyWideStringList_Insert ()
e Py _ExitStatusException()

e Py ITnitializeFromConfig/()

e Py PrelInitialize()

e Py PrelInitializeFromArgs ()
e Py PreInitializeFromBytesArgs ()
e Py RunMain /()

e Py GetArgcArgv ()

AA A (PyPreConfig &) 2 _PyRuntime.preconfigol] A % 31 £ A (PyConfig &)
PyInterpreterState.confige®l| A%g Ut}

%2718}, goldelAl o] A H A ER ZRIAIAL.
o B7):
PEP 587 “a}o] ¥ =713} 347

10.1 PyWideStringList

PyWideStringList
wchar t* Ex<E9] glaE,

length 7} 0 ©] oFU |, items+= NULL o] oy o] oF &}31 B& F2HE-& NULL ©] of] o] of ghuth.
A =

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
item-< listoll &7t}

o) g8 T2 oY o] M S A 275l o Pt

PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)
item-< liste] index ] 4+ g k.

index7} list 2 0] K.tk 2 A} 2O W, item & list®] 57} append) 3 th.
index= 0X.t} =2 71} Zrolok ghuth.
o] E TEI Y ol W& A 2758 of T

TRA =

Py_ssize_t length
B AE Do,

wchar_t** items
BaE FBE.
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10.2 PyStatus

PyStatus
2713} %5 A8 A T2A: AT, ol B R

oele] 42, o2 8 HECFS o] B ARE 5 AS UL

TE2A 2=

i

int exitcode
27 FE.exit () o AEH AL

const char *err_msg

o & #l A1 A].

const char *func

PyStatus PyStatus_Ok (void)
33

PyStatus PyStatus_Error (const char *err_msg)
WA A 7} 2 FHE 273 of 7.
PyStatus PyStatus_NoMemory (void)
w2 e g Al (e 7).
PyStatus PyStatus_Exit (int exitcode)
ARED $5 ZER oW FEFU
SHE Aelete &
int PyStatus_Exception (PyStatus status)
AEZE ol dU7l? oty FEAUZE Fold, &S AElsoF dut; S S0

Py_ExitStatusException () < S &3},

int PyStatus_IsError (PyStatus status)
A7t ol Y7k
int PyStatus_IsExit (PyStatus status)

EERES TN

void Py_ExitStatusException (PyStatLts status)
status 7} & 0] M exit (exitcode) & T & UL status7} ol 2] o] H of| ] H AR & A3} 0

olold £8 F=F FE T} PyStatus_Exception (status) 7}00] obd w gt & &3 oF
3o,
Zy: YRAoZ uglo]WE pyStatus. funcE A A= tl= a2 E AFE5+= ¥HY, func7F NULLE
AR A E = dE 5 A E YT
o :

PyStatus alloc(void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

(THE seTATol A1)
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R s S e e P I )

int

return PyStatus_Ok();

main (int argc, char **argv)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

}

PyMem_Free (ptr);

return 0;

10.3 PyPreConfig

PyPreConfig

ol W Abd 27188k T AHEE = T2 A:
. shol A H 2] S-S A}
« LC_CTYPE 2A Y& 74 F Yt
. UTF8 2 =2 443U}
AR e 2785 B
void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)
sholfl 74 0% AR 742 2718k,
void PyPreConfig InitIsolatedConfig (PyPreConfig *preconfig)
Aele PR AR AL 271 S
FZA JE:

int allocator
H 22 &Fate] o] 5:

e PYMEM_ALLOCATOR_NOT_SET (0): |28 TFAE A AsH2 &S5 Uth (7] B3-S AFE3HY

th

e PYMEM_ALLOCATOR_DEFAULT (1): 7| & w2 g &

2

« PYMEM_ALLOCATOR_DEBUG (2): TJH I Z0] gl 7] v 2 g gzt

e PYMEM ALLOCATOR_MALLOC (3): malloc () & A< A &t}

« PYMEM_ALLOCATOR_MALLOC_DEBUG (4): TJ¥]Z & o] Ql=malloc () o AHES AT UTH
e PYMEM_ALLOCATOR_PYMALLOC (5): 3}o| % pymalloc ™ & 2] g2}

¢ PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): TJ ¥ L &-0] Q1= 5}-o] % pymalloc ™| 2. 2] &F=}

glo] ¥ o] ——without-pymalloc S A& 3o F A= W PYMEM ALLOCATOR_PYMALLOC I}
PYMEM ALLOCATOR_PYMALLOC_DEBUG-Z A 95 A &<t
vz A& FRAA L.

int configure_locale
LC_CTYPE ZA L& A2 A5 2AdZ AATY7I? 03 2™, coerce_c_localed}
coerce_c_locale warn< 02 % AASH T}
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int coerce_c_locale
20t o, C 2AYES ZAIg YT 13 229, LC_CTYPE 24| 4SS o1 A2 2A Tt}

int coerce_c_locale_warn

00] ofJ, C 2 A Qo] ZAIF w} 437} LAT T,

int dev_mode
PyConfig.dev_moded ZZ3IAAlL.

int isolated
PyConfig.isolateds ZFRIAAIL

int legacy_windows_fs_encoding (Windows only)
00] o} ¥, UTF-8 B =% n &4 3keh L, shold 59 A 20 m9E mbes 2 A4 3L, 59
Al&dl o3 A 2] 7] S replace 2 A Yt

AT QoA AL 753Ut #ifdef MS WINDOWS I EE JE QX EA FT o AFRE £

91Utk

int parse_argv
OO] 0]—\4 Eﬂ, Py _PrelInitializeFromArgs () 3]- Py PreInitializeFromBytesArgs ()«
Aut sholAo] Bed F AAL FE BAFE A% 2L BAOE argy AAE FE B4
o} 9E 5 A4S FRAAA L

int use_environment
PyConfig.use_environment

et
M)
2
o
>
>,
to

int ut £8_mode

0°] oty ™, UTF-8 =& &/ 3ot

10.4 PyPreConfigE A}23t AX =7|5}

shol W& A 27]85Hs
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)

preconfig A+ 7o A 3o & AR 278 Tk

PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char * const *argv)
preconfig VR T4 7 B H & AAH(Eho) E 240 A 3ol M & AR 27 sha o,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t * const * argv)

preconfig AR A3 ¥ & Q1AHSFol = EAR) o A] sho HE AR 2 7SR T
S E A= PyStatus_Exception ()3} Py _ExitStatusException () < AF&3o] o (B £5)E

A2l o gt

i

gfol W LA (PyPreConfig InitPythonConfig())d A%, B3 & AX=E gfo] A %7359
ﬂﬂ34ﬂ?“ﬂ@ﬁ°?ﬂﬂfﬂAﬂﬁ°&ﬁ¥“&ﬂﬁﬂ%%zﬂﬂ A2 ﬂﬂ%ﬂﬂﬂ
o & E0],-X utfs ¥y & ¥ AL UTF-8 =2 433}

PyMem_SetAllocator () & Py _Prelnitialize() ©] 39| Py InitializeFromConfig() ©]A
of $&3te] AFE A Ao W R %L\:L;(].g Axe 4 &5tk PyPreConfig.allocator?}
PYMEM_ALLOCATOR_NOT_SET 2 2 HAS W py Prelnitialize() Ao £&8 4 gaUoh
PyMem_RawMalloc ()3 22 stol A W2 g] &4 34t gho| A AFA 273 Aof] AFgafA = 5 A9k
malloc() & free () & AH TE+ A2 T HAFUTh AHA 2713} Aol py_DecodeLocale ()&
=5t <t Yth

UTF-8 REE A3} 37 Yol AbA 27|13 & AFR31= 9:
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PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfiqg);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

I3

/* at this point, Python will speak UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.5 PyConfig

PyConfig
stol A 74 517] A @ iR o) setu] )& E3 ke F2A.
FZA HAE:

void PyConfig InitPythonConfig (PyConfig *config)
shol W 740 F4E 283 Th

void PyConfig InitIsolatedConfig (PyConfig *config)
Aejd FAeR P42 27133

PyStatus PyConfig_SetString (PyConfig *config, wchar_t * const *config_str, const wchar_t *str)
gol= FAE sir& *config strZ FAGU T

22510 sho M S ALA 271 F T

PyStatus PyConfig SetBytesString (PyConfig *config, wchar_t * const *config_str, const char *str)
Py_DecodeLocale () S A}t srS A W31 ATE “config_stro] AA gt

2 g oh shol M AR 2 7] 3ha o,

PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t * const *argv)
ol = BALZ B F AE ATk

D230 w0 e A 2753 T

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int argc, char * const *argv)
HH & JAE A dUTh Py _DecodeLocale ()& AHE8o] Hlo]EE S HAF YT

Z e 3hd ulo] W& AbA x7])3}g Y th

PyStatus PyConfig_SetWideStringList (PyConfig *config, Py WideStringList *list, Py_ssize_t length,

wchar_t **items)
Q}ol= BERE 2| A E listE length} items 2 4 7 S o}

B 2510 sholMe AR 275

PyStatus PyConfig_Read (PyConfig *config)
EE dbold #AS stk

oju] 27|3}8 d=+ WAHA FFUT
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D230 vl 0 e A 27153 T
void PyConfig_Clear (PyConfig *config)

T4 WEEE Al ok
o) 732 PyConfiq A== Qs o] WS AP 27133t o] 7
Sk Thol W AR 2713 4§ wu‘r PyPrecOnflgP»} FTEATE =7}
EE ZE0t7] doll Aok itk

e dev_mode

&, PyConfigE 7|Wlo &
Z AW, Pyconfig | A

e isolated

e parse_argv

e uUse_environment

o] ¥

TS PyConfig SetArgv ()Y PyConfig SetBytesArgv ()7} AFEE W, A 2713} 74
EE 3350k

& A% (parse_argu7k0°] bl el ol €57 wEol EHE MA SR THEA o] i)
ok

o] A &9 i%X]—hPyStatus Exception () ZPy_ExitStatusException () = AF&3}o] o 2

(°ﬂfj4‘)r 55 a XJQOHO]Eﬂ\/]D}
TRA LE:
PyWideStringList axrgv

99 % 9l oys.argu. A shol o) ol 9 & AALE FE LATE AR e POz
argvE T EAHE Y parse arov® AXHIA 2. argvrbrlel o d, Ul £AQ0) 37}

o] sys.argv7t P4 2T A= ¥lof YA FEF Fch

wchar_t* base_exec_prefix
sys.base_exec_prefix.

wchar_t* base_executable
sys._base_executable: _ PYVENV_LAUNCHER__ 37 W53l T & PyConfig.
executable® AFE,

wchar_t* base_prefix
sys.base_prefix.

wchar_t* platlibdir
sys.platlibdir: 3= glo] B
A=Yt} PYTHONPLATLIBDIR &

A 3,99 E7}
int buffered_stdio
0 Zrod, W98 52 = R & 843510, stdout stderr AEH L B3 312 Y= =2 T
k.
stdin A v 8 R g degyr}

int bytes_warning
13 2o, bytesY bytearrayE str& 8|23 AY, EE=bytesE int 8| u] Z1E
e gy th 2 o] 4ol ¥, BytesWarning 9| & & A A Y )

wchar_t* check_hash_pycs_mode
Al 719t Lpyc 3L R A
—-check-hash-based-pycs 9% &

g2 fgaE e o] &, ——with-platlibdir & 74 A 7o A
B RHTEZAZYIE 4 A5 Uh

52L& AdFUct (PEP 5528 F x4 A L):
A

mjo of¥

EAN

St 7k: always, never ¥ default.

=
12 ZEe default Yy}

N
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int configure_c_stdio
0o] o}jy ™, C 5 2~E 7 (stdio, stdout, stdout) S FAFTULE o & Eo], A=A 3T
R =E O_BINARYZE A*%{}b]i}

int dev_mode
00] o}, glo] A 7|k 2 = & A5t}
int dump_refs
00l ok W, B8 A o] Q3] &4 Al

Py_TRACE_REFS U} 32 7} ¥ = o] A A 2] 5] o] o} %“4 =2

wchar_t* exec_prefix
sys.exec_prefix.

ro
[l
rn
J)é
M
IM
A
<
)

wchar_t* executable
sys.executable.

int faulthandler
0o] o}y ™, A]Z A] faulthandler.enable () & T &3}

wchar_t* filesystem_encoding
g d A|2~E 7Y, sys.getfilesystemencoding ().

wchar_t* filesystem_errors
G AJ2~" dFAY of#], sys.getfilesystemencodeerrors ().

unsigned long hash_seed
int use_hash_seed
A9 SA B A=
use_hash_seed7}00] W, 3to]| % A2 A] A| 27} FA 2 ME S 1, hash_seede FAH UL
wchar_t* home
shol W & TlA ).
7]E 2 © 2 PYTHONHOME 37 W gholl A 2713k Y th
int import_time
0] olUlwl, ALE A7+ m2 Y Pk
int inspect
~aYE} e AR F e BER Sofghh,
int install_signal_handlers
Alad A7 e AAFU7R
int interactive
oj3}a mE.
int isolated
ORTHIH, A2 =& &3k
- sys.pathol= A2 Y E e (argv (0] ot} AA) T E 2o A AEUThE AF& A
9] site-packages T] H E
o T}o]X REPL-E 314 ZE Z E oA readlineS YEE A E 7] & readline -4 =S &4
3}etA = gyt
e use _environment& user_site_directoryE 02 F A A st
int legacy_windows_stdio

0o] o}y, sys.stdin, sys.stdout ¥ sys.stderrol] io.WindowsConsoleIO Al io.
FileIOE A&t}
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A= Lo A ut AFR 753Ut} #ifdef MS_WINDOWS Z 2= A5 EA F T o AL

A=

intmalloc_stats
00] oty H, F5 Al 3to]H pymalloc W] 2 2] &3 =}ol] 3t FAE =gk

sho] W o] ~—without-pymallocg A-&5te] MEH W o] S4-L FA

]

2
T

ot
k9
o

wchar_t* pythonpath_env
DELIM(os.path.pathsep) 2@ FHH EX¥Ez ZTdH ZE F

7] © 2 PYTHONPATH 37 W ghol A 2713k Yth

=
oX,
i

PyWideStringList module_search_paths

int module_search_paths_set
sys.path. module search_paths_seto] 03 Zo W, A2 AL A4sE 47
module_search_pathsE A ALY st}

int optimization_level
CEBERE RS
o 0: & 7 3] 23} 7] (Peephole optimizer) (12| 11 __debug__°] TrueZ A A H YtH
o 1 Ol AL AAFUT __debug_ € Falses AFF T}
¢ 2 FAEHS AAGUG

int parse_argv
0] of U™, Uuk sho] W e F ARG} B PO R argrB T BABI, argvel A el 4l
AAE AAFUTE: B 2 AXE FEFAA L.

)

int parser_debug
00] obUl®, % ¥4/ T 7 £82 AUt (A5 §4o meh, AE7H8 AT,
int pathconfig_warnings
07t 2o, 45 FAZ AT o s JAIZY
347 ehith. 124 o d, 4

pa

wchar_t* prefix
sys.prefix.

wchar_t* program_name
2RI o] F. executabled 27|35t Ul AREEH W, 27] ol 2] WA A oA = AHE-H YT

wchar_t* pycache_prefix
sys.pycache_prefix: .pyc 70 A] HF AL

NULL©| ¥, sys.pycache_prefix+ None 2 2 A A Yt}

int quiet
A5 RE o & o), tahy mEolA AU v A B A4S BAISA ehrTh

wchar_t* run_command
python3 —c COMMAND QlA}. Py RunMain () ol A A-&gHU T}

wchar_t* run_filename
python3 FILENAME ¢l A} Py RunMain () oAl A&t}

wchar_t* run_module
python3 -m MODULE QlA}. Py RunMain () oA AFE-3HY T}

int show_ref_count
FE A A2 A5 BATUR
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-X showrefcount B8 & FAHCZ 12 AAH YT}

spoj el g1 =7t -‘—éﬁf@ﬂ%r/} (Py_REF_DEBUG |2 2E A 23l oF .

int site_import

Nt site BES ARE FUIH
int skip_source first_line

anel R 2 AUTHUR
wchar_t* stdio_encoding

wchar_t* stdio_errors
sys.stdin, sys.stdout Y sys.stderr? AT LT A7 H o 7.

int tracemalloc
00°] o}Jy ™, A| & Al tracemalloc.start () & &3 YT

int use_environment
0XThad, 374 d-E Ao

intuser_site_directory
00] o} ™, AFE- AL Aol E Y #AE 8] & sys.pathol 7184
int verbose

00] o], 44| =S B4 BTk

PyWideStringList warnoptions

sys.warnoptions: 41 ZEE WE3}7] 93 warnings BEL A 71 FL 7

o
=2 AR

Aol A 7+

warnings R E 2 sys.warnoptions S 9¢ o2 F71¥gYt: wA T pyconfig.
warnoptions %S 74 WA FAAME &= warnings. filtersd A WA F=o] FYUo} (7}

FEFASSD.

int write_bytecode
0°] o}, .pyc 34L& 7| St}

sys.dont_write_bytecodew write bytecoded HFAH ko2 7|35 Tk

PyWideStringList xoptions
sys._xoptions.

int _use_peg_parser
PEG 7 ¥417]2 243171 7123k |

-X oldparser®} PYTHONOLDPARSERZE 02 2 A A sk}
PEP 617% ZFZ 3 A L

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

parse_argv7F0°] ofU ™, Gt slo] M o] P& & ARE & B A T2 WA 22 argv AAT}

T8 B, argvol A oA AR A AR U B & AAE FEFAA L.
xoptions §4 THE $42 4437 918 T8 24P UTh x §AL BRI L.

B A 3904 ¥ A: show_alloc_count BEZ}A| AE Y5 ch
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10.6 PyConfigE Al235 7|35}

sfol

He 27188k g

PyStatus Py_InitializeFromConfig (const PyConfig *config)

config 743 o) A Fhol W& 2 7] FF L),

S E A= PyStatus_Exception ()3} Py_ExitStatusException() < AF&3Sl] o9 (Y £3)E
A2l sf o} 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.

z2I o= AAstE d:

void init_python (void)

{

PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&configqg);

/* Set the program name. Implicitly preinitialize Python. */

status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;

if (PyStatus_Exception(status)) {

goto fail;
3
status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception(status)) A

goto fail;

}
PyConfig_Clear (&confiqg);
return;

fail:

PyConfig_Clear (&configqg);
Py_ExitStatusException (status);

ohe A% shebel e E Al F o

flo

TS SRR BAT o, THLS 9

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) ;

(= el AT A

10.6. PyConfigE A28t x7|5}
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R s S e e P I )

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)) A
goto done;

}

/* Override executable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,
L"/path/to/my_executable");
if (PyStatus_Exception(status)) {
goto done;

status = Py_InitializeFromConfig(&confiqg);
done:

PyConfig_Clear (&configqg);
return status;

10.7 AZ|& +d

PyPreConfiqg InitIsolatedConfig ()} PyConfig InitIsolatedConfig() T4t AlZ2H o)A
ol A& At AL W UTH dE 59, TS S8 Z2 Tl 37| 94,

This configuration ignores global configuration variables, environment variables, command line arguments (PyConfig.
argvis 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 512 A3 o] T AFH U ol H e A 5
sstewl 4w A (“EY BE7) & AFsHAAl L.

o

BASL AR 2 TS ALSE BT

10.8 I}lO|M 12

PyPreConfig InitPythonConfig ()@ PyConfig InitPythonConfig () S5+ AUt ulo|WAH &
A5 A8 A A2 ol 8L W= 99 THLS BHEUT

Tot HE E QA s stol M S TSl AFEEH = W, Ao 24 Haee FAE YT
34 = LC_CTYPE £ A ¥, PYTHONUTF8 % PYTHONCOERCECLOCALE 7 W40 wa} C 2A A 7ZA)
P

o]
(PE 538) 9} UTF-8 & (PEP 540) & &4 3yt
Gg A2 BEo] A AAs = AHE A Ao sl A9 of:
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int main(int argc, char **argv)

{

PyStatus status;

PyConfig config;
PyConfig_ InitPythonConfig(&confiqg);
config.isolated = 1;

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode). */
status = PyConfig_SetBytesArgv (&config, argc, argv);
if (PyStatus_Exception(status)) {

goto fail;

status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception(status)) A

}

goto fail;

PyConfig_Clear (&confiqg);

return Py_RunMain () ;

fail:

PyConfig_Clear (&configqg);
if (PyStatus_IsExit (status)) {

}

return status.exitcode;

/* Display the error message and exit the process with
non-zero exit code */
Py_ExitStatusException (status);

109 E=2 74

pyConfigole A& FAE AT o8 2=t 235 o] gFUth

LR OEE

PyConfig.home
PyConfig.platlibdir
PyConfig.pathconfig _warnings
PyConfig.program_name
PyConfig.pythonpath_env

A7) 2 T e e): Ad 422 A7) 94

(PyConfig.program_nameo|A) T2 1A AA A2E A7) Yt paTH &7 H4

__PYVENV_LAUNCHER__ 37 W

(Cal- A 8) HKEY_CURRENT_USER <} HKEY_LOCAL_MACHINE 2]
“SoftwarePythonPythonCoreX.YPythonPath” ofe o]l 9+ #HA~ELS & 2213 A=
(714 XY= 3ol W gy .

109. 32 74 181
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- BETHA=EHEE
- 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
Aolx 3t} “&8 77 AAFH 9x ¥od, 1} L HAALGA & A E L7 Y3

o] 73
2 IAHEA /\P?J‘\/]T/} module_search_paths_ setO] 0°]¥, module search _paths7} AR o= 11
module_search_paths_set©] 12 A& Ut}

Ao UYgH nE A7 A &H & uﬂﬂx%g;ﬂxé‘cﬂﬂ% :[L/\g% AAst= 48 oA 5
FEAE 4 95Utk v]lo] 9 A O}O]—E EX]- o x8A odule_search_paths_set
o] 12 A% ™ module_search_paths+ 7278% Aoz 7+Egy D}~ O] A% A2 74 489 4=
SN

A2 7S ANE T A0S QAR pathcontic warningsE 00 E FFAAL (FU2
A=Wl Fu= 21 314 gHUoh.

base_prefix\ base_exec_prefix BEZF AARAE R oW, 2V 7 prefix® exec_prefix® S A

g,

Py_RunMain ()3} Py_Main ()< sys.path& &3}
HE

Ll

L4

)

&

’

H
e run_filename©] AAE I _ main__ .py 23 E 233t= vdE g oY, run filenames

sys.path $Fell 7t
e isolated’}0o]™:

- run_modulee] 435 W, AA| A E 2§ sys.path Fo F7HFU T @A D e )2 US>
$Oo™ o} R AE 5] ghuith

- run_filename©] A=W, <] tAE 2 E sys.path &l 71Ut}
- a8z god, W BAY S sys.path oo 715t

site_import7F00] ol W, site EE9| sys.path& 3T ¢
00] o}u] a1 AF-& 2} site-package T] Bl 2] 7} 2A51H, site RELS
pathol 7Yt}

ot 2 74 shdol 32 T4l AHgH Ut
e pyvenv.cfg

A5Yt} user_site_directory7}
AH8- A1 site-package Tl HE 2] & sys.

e python._pth (=% AL)

o pybuilddir.txt (¥ AL

~—

__ _PYVENV_LAUNCHER 37 W4 PyConfig.base_executableS AA3t=d AFLEYTH
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10.10 Py_RunMain()

int Py_ RunMain (void)
HE Zoly FAHIAA AAHA WH (PyConfig.run_command), >3 P E (PyConfig.
run_filename) B BE (PyConfig.run_module)< A3 ]}

AeA o, 181 i §4L AL o, REPLLS A A3 T,
upxeto 2, Sho] Mg sholdeko] = B exit () Tl AR 4 Y FE A S BIFY)
4

t}
Py Runtain ()& ko] §4 Aol REol A A £ AL Je) sho] W) o shol W 4L F2d
A }\]

10.11 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argv)

gholol =437 Mo, defl B & AAE 7HAF YT

10.12 CIEHA| =718} HISH EE X API

This section is a private provisional API introducing multi-phase initialization, the core feature of PEP 432:
« <841 (Core)” 27)3} @A), “H 48] 5}o] 17
RS

- W& =2 & ¥ E (frozen modules);
o BEAen T 271519 Ut (618 So}: sys.pachiz o}4 ZA8A iy,
o “F(Main)” 27]3} @A, sto] o] &3] 2713 Ytk
- importlib& A X st F+A Yt}
- AR FH= A
- Alagd Ay e Adx
- sys g 27|35 E &= J‘Ju}(dﬂ i sys.stdout ¥ sys.pathE W5 U},
- faulthandlerﬁ]—tracemallocl]- 7o A d 7158 FA 3t}

- site J_%% ]EL—E Ll’]ﬂ';

mlm

==
- O o
v 78 7 A APL:
e PyConfig._init_main: 022 AAEW, Py TnitializeFromConfig ()& “HH” 27|35} A
o A ST
e« PyConfig._isolated_interpreter:09] o}U W, AdE, A Z2 AW XTI E 5 LS4 &5

g}

PyStatus _Py_InitializeMain (void)

“F” 273} DA 2 058}, Fho| A 27|85 gE T
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“BA” A A E oY REE YEE A QAL importlib BEO] FAE A FUth Az 7L
A o A BF A 8- U T ﬁi ?’—” XH;%-/]?FPﬂ‘)r 2 517] A8l Fhol A A Tho] M-S AR A H T 5
o, AH82} A2l sys.meta_path Y ZE (importer) L} YZTE T 5

A A o] Zof] A o] Aof spo Mol A H 2 FAE AT = A 2 5 %A, o] Zl o] PEP 4329] F 7]
Z sty

“S4" S 7k Ao 2 R 9% A dsksuich: o] WAl A F-918 ALg R 5 9T, T oto] 28 A) ghofof B
A& o A A= A FAdFUTH APIE= vl o] A FA A QA Ao g FA D %

o) 7kA] AAEA] APIE ARG AL A AT 5~ AUt

“S 47 3} <57 278} WA Aol o] A shol Wl =S AW FH o A):

biail}
A
i)
Y
i)
ol
of
=
>
)
N
N

X
X

L}

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig(&confiqg);

PyConfig_Clear (&configqg);

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

3

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain', "

"file=sys.stderr)");
if (res < 0) {
exit (1);
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);
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cHAPTER 11

22| 22

111 72

slolx o] v & 2] Fejo= BE stol A A e} vl o] H FRE T3t u]-3 7l § (private heap) & 5 RHgHU T
ﬂm*ﬂﬁJAﬂ%AﬂﬁﬂEﬂ #ejztol o W HA o= o] Fo] Ut Fho] A wl R A I,
ATRE 8 A0 QG EL AT 2L 5A AR A Belo G 2NS Ao A% ThE 74 L4E
AR 3 9%k

71 e oA, 9A HlE e @At 29 AAY wRe FeAret FE ALt vEl goll BE
ﬂﬂﬁ&%ﬂﬂﬁeﬂﬂﬂﬂﬂ%hl%ﬁﬂ%%ﬂgﬁﬁﬂq2%NWEQé%}ﬁﬂ‘*HNJ
AR A 2L oA A 2 AR o S0 D nf W e Bl AL FATULE
A Bol, A5t e 2R T AT S5/ AES S, A% A 4 RAA FAG,
FE EL A2 oA Tel s Ukt shold MRl Bel Al A A4S AR S A A
AAAA T, FA A B AA Wl A AEAES F .

stol A 3 o] #ej& AElz el ApA ol o3l 3= ], AbEAbE ] R o W2 e ESof tigh A ZAHE
%ﬂ@giiﬁﬂﬂﬂ¢%ﬁuVPW$%¢ﬁq%ﬂ%ﬂﬁ?%ﬁﬂ%ﬁ@ﬂﬂnAﬂ&ﬂﬂﬂﬂﬂ
Y5 E 9ty S -2 o] A Aol Y H 5ho] #/C APL - 53l 3hol A w12 8] A2 2}e] 8 3 o
we} 2 U o,

Hx Cﬂ%ﬁﬁrm}ﬂﬁﬁﬁﬂ%cﬂ]Eaﬂﬂﬁﬁﬁﬂﬁvdﬁ4ﬂWﬂﬂqﬁﬂH@@Tﬂ%@
oFdtUth: malloc(),calloc (), realloc() W free(). 18 A 3t} A2 2 d1 g &L LA
o2 ol 255t wjiofl, C &t} sho] & | 2 ﬂ*ﬂﬂﬂléJi o] Ay st XA AFE =
it 22, oF2 oAl 8f Zo] A B2 07 C glo| B g §FALE AR-SHo] W 2] BEES LA

st A S 5 syt

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
..Do some I/O operation involving buf...
res = PyBytes_FromString (buf) ;

(THS seTATol A1)
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free(buf); /* malloc'ed */
return res;

o] oo A, IO W 3ol Tt v e] 23S C ehol el 2] SgAbel o)) A el B Uitk vho] Al v e el 2

AR LU o= E AN TITL A

T R B9, shol W Yol A vl m el & Fsh glo] E4uITh Tkl M 3L shol 4l v = e 7}

A1 e Tk A Soh, eI} 43 A AN B o A L5 o)

Y e Agehe E T o) fi B4 BE o 22 2o tjal] sho A v m 2] Bl Aol Al L2l A s A<

Mok 238 Rl R Ael Do S A2 gD W, RE W] 292 shold vz
Tl Ao 93 Qe el 7 AR v 2] R Tl th @ o FHA v AE 2A Bk ARH o=,

r
N
-

S A4, sho] 4 v 28] Bel xH b A] 5
)7 7 224 9 & sl o el ool A% ) C kol 22
e w27} shold W= el A2 A3 S35 Bol £ 314

] ®17):
PYTHONMALLOC 37 ‘?*;—’F% AR&3to] o] ol A ALg- o= W R ] & AtE
AE

ymalloc 4 A o} v} (arena) 7} 950 &
o AHSE & dF YT

Ho
£

11.2 A M 22| QlE{Ho|A

O &5 A2 A" Ato) th sk e 5 Ut o] # s T A E AN A, GILs FAT 28 =
Ryt
71 AA w2 @2t o FE AR Ut malloc (), calloc (), realloc () ¥ free (); 00}

X
EE QAT dmalloc(l)(EEcalloc(l, 1))E3Z&3 T
A 3.4 F7}.
void* PyMem_RawMalloc (size_t n)
nE| EE BYEy FFE MR E el AE voiar B9 ZAHE MASAL, 230 A
NULLZ 93 oh
0Hlo]|EE 8 A3 7Hs31 PyMem_RawMalloc (1) o] 4l &9 A
o obd EIEE NAF LTk v Rt oW 402 E 27135 A Y]
void* PyMem_RawCalloc (size_t nelem, size telsize)
37| 7} Z+Z} elsize B} ) E ¢l nelem 7H-/] A4 SgYsty EFE W2 e E /e 7] = voidr F o EAEHE
HESEE A L @ 4 o] A etd NULLS RERHEH Y T w2 g = 022 273 YT
0719 2 /\uroa}o]e 79 2 AE 233 PyMem_RawCalloc (1, 1)°] Al &9 AAH
5ot Af R NULLO] obd 2 S vk Th
WA 3500 27}
void* PyMem_RawRealloc (void *p, size_t n)
pZt7 7l w2 e E59 A7 EnvlolERE 2Tt &2 oA} =L 279 &2k Wl
AN wAE A syt
p7FNULLO]®, © %2 PyMem_RawMalloc (n) & 553Ut} nol 03 2o yreg EE9 37|&=
2 ZH A vk A A = A= oL, wEkE E‘ﬂHhNULNl obduth

p7FNULL o] o} 3, PyMem_RawMalloc (), PyMem_RawRealloc () F=¥ PyMem RawCalloc ()l
3t o] A T Zof o wkEE Z o] of oF T

H 755k 3153 NULL

N
-~
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QA o] AusH, PyMem RawRealloc ()< NULLS WSt p
zagz A7

void PyMem_RawFree (void *p)
p7t 7tE) 7= MlEE E5S AT
= pyMem RawCalloc ()ol ©] 3t o]
PyMem_RawFree (p) 7} A & el

= %
p7tNULL Ol W, ob 2= 485 4] ehruich

rlr
o
2

m &2 ol et

yt}. p¥E PyMem_RawMalloc (), PyMem_RawRealloc ()
° Z_ TEE NSE Zojojof Fyrh ¥ A gAY
o517 g2 F o] Lol ok

11.3 o222 2lE{mo]A
ANSIC E#of 2} B9 = A v oulo] EE 2 Y& w9 52 XA 3 vhg T4 A2 shol A PolA

W R el S BRsu A S ol AR 4 g U

7] v 2 28] @ F A= pymalloc W B8] TFAE AU T

daL: o] g

e

A8 = GILE FA 8 oF P o

WA 36004 WA 7] 8 Bz o)A A28 malloc () B4l pymalloe 31 Th.
void* PyMem_Malloc (size_t n)
nHto| EE $95tn ¢ WS Fhel ) voids WO ZAEE waka A, 2o A5
NULL-S 9 oh
OHlo]EE Q A3} PyMem_Malloc (1) o] Al &4
HEgkghU T W R El= o™ A 02 E 27|35 X
void* PyMem_Calloc (size_t nelem, size_t elsize)
217)71 242} elsze W10 £ < nelem 7} 2] 2428 WS B VR e & AfelolE voiar Fol EAENE
Hhsket ALt @ o] Ao et NULL-S RESH U T Wl R el = 002 273 g Yt

07]9] 8 4H0HIO|E H7]19] 845 8 3 PyMem_Calloc (1, 1) A &= AAH 7Hsstd
AFEENULL O] obd ZRIHE Wkt

WA 3.5 =71

void* PyMem_Realloc (void *p, size_t n)
p7E7tel7l= m e 859 27 nHtolER AU TH W& oA} A= Z7]19] H 53 ol
AeWAE A gsyTh
p7FNULLO| ¥, §%&-& PyMem_Malloc (n) 3
7= Zﬂﬂﬂﬂﬂxﬂﬂﬂh oFon, vkgke

e

oYU 28R $anol 03 2o, WEe BEE9
FZOlE

o1 ¥ = NULL©] ob gy th
p7}FNULL 9] o} 3k PyMem_Malloc (), PyMem_Realloc () =¥ PyMem_Calloc ()] thgl o)A &
Zo] Wag Aolo]oF Ty

QA o] A3, PyMem Realloc ()& NULLS WF3H3LT p= o] A W2 8] o Jof o3t § & 38} 3
2 A YL

void PyMem_Free (void *p)
p7t 7Hel 7l & w2 %%% o Al gy
PyMem_Calloc ()°] t)gt o] A 2
A TEH PO AoH A 2 F 2] dojdth
pZ7FNULLO| |, o} 2% 8= 2] ek Ut

HelE el o Q% FAF AR 7 AlTH Utk TYPEC] & CP < Uebd o fol sl L.

e

o Ei

“
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TYPE* PyMem_New (TYPE, size_t n)
PyMem_Malloc ()2 ZA %9 (n * sizeof (TYPE)) Hlo|EQ W R E &Fst} TYPE*ZE 7|~
E ¥ 2AHE 93U R ol A o2 E 27315 A F YT
TYPE* PyMem_Resize (void *p, TYPE, size tn)
PyMem_Realloc ()J/} 7]’11 L HRE BE9 37| (n * sizeof (TYPE)) HIOJE
S D St iy e AR A R T PR
A3 5t NULL o] U T
oA CAAE 7 A YUTE p= FA A tidF U th o2l & A2l & o W22 &S 352 ™
pel Al 7he RAsH4I A 2.
void PyMem_Del (void *p)
PyMem_Free ()} Z5UTh
3, 910 A C APL 48 A7) 91, 3o 2
Aol AlEH ULk 224, o5& ALE-a A sho]
FF REANAE AAFHASFY DP-

e PyMem_MALLOC (size)

I~L1 f

5%3 Ytk
AE o] ALt

Al <t HzEst7] As b= a2z
HAS 7F2A 2= Hhol U 2] E 84 o] 7R 5 A] eFokA]

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| SHEHX}

ALY o] 522 ARG The B4 AT v Fol A

7—‘]1: O]

o

e

FE A e GILE FA S oF T

void* PyObject_Malloc (size_t n)
n ¥ EE &eti @3 w R E 7] 7] & voidr F o ZAHE NESst AL, 8 3 o] AsfstH
NULL2 ®HFghety .
0H}o]EE 2 A5} PyObject_Malloc (1) o] Al 5H AAH 7Hsobd ALF3ENULLO] ofd 2
AEE &Y viR = ofd o2 E 27315 A d5Uth

void* PyObject_Calloc (size_t nelem, size_t elsize)
3717} Z¥Z¥ elsize B} O] E 9l nelem 712] R 45 S5t &H w22 E 78] 7] = void* 2] Z 9
WLEHaE AL, 8 g o] A5 3hE NULL S g o, B el 00 2 % /]3hE Lok,

0782 2 AIJ-OH}O]E 3719 84F 8331 PyObject_Calloc (1, 1)°] thAl E&H ZIA
53 173 NULL o] obd Z O EE wkEgy o)

WA 3500 7}

void* PyObject_Realloc (void *p, size_t n)
p7H7FelZle vl R £E52 27| EnvtelER 2T UL WE2 ol AR Mg 2712 H &3k el
AMeWwAE A syt

eits)
N
N
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p7F NULLO| ¥, 3
EE9 37 2AFHA T AAE A ¢

pZ s
p7FNULL©] obd
ek o] d T2

o,

o] 5] wgkEl A o] o] of Pt
2ol A8, Pyobject Realloc ()< NULLS WHehata p= o] A W2 g g Jo gt 5 a3k
ZAHZ FAF U
void PyObject_Free (void *p)
p7} 7t 7l WEE 85 HAFUL o]l B85 Pyobject_Malloc (), PyObject_Realloc ()
T PyObject_Calloc()o] Bt o] S &0l o3 vtdd ZlojojoF Yt 184 AAY
PyObject_Free (p) 7} ol Ao & H o™ HH A b2 F2o] dojdyth
p7FNULL O |, o 2 = 35 A] Qb5 th.

$ %2 PyObject_Malloc (n) I}
F a1, WHehE

o
ZAdH =

NULL 01 0}” 14 =

Sk, PyObject_Malloc (), PyObject_Realloc () B+ PyObject_cCalloc ()l

, H =2

11.5 7|2 ol 22| =Xt
714 w2 2] &gzt
M o2 PyMem_RawMallgcPyMem_Malloc PyObject_Malloc
EEE= "pymalloc" malloc pymalloc pymalloc
SR AR "oymalloc_debud™malloc + U H | pymalloc + U] | pymalloc + T
a W1 W1
pymalloc = 8|3 2 | "malloc" malloc malloc malloc

=

pymalloc §l+= YW 1 | "malloc_debug"

malloc + T H

malloc+ T

malloc+ T

1= -
)
e ©]Z: PYTHONMALLOC &7 W49] 7k
e malloc: EEC golB g9 A|2" &F2} C&<4:malloc(),calloc(), realloc() W free ()

« pymalloc: pymalloc M 2 2] &FA}

o “+ YW 1" PyMem SetupDebugHooks () o 98] AXH vy 1 =

11.6 O 22| EH2HX} A2 X} A9

WA 3400 27}
PyMemAllocatorEx

Structure used to describe a memory block allocator. The structure has the following fields:

3}
=4

Fl

11.5. 7|2 o|22| X}

= o
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= o|Of

void ¥oix A AT AgE e AGE
=

void* malloc (void *ctx, size_t size) H2g EES gt

void* calloc (void *ctx, size_t nelem, 002 x7|3lH R BEES I

size_t elsize) sh ok

void* realloc(void *ctx, void *ptr, size_t HE2g EEg adgdstA a7 A

new_size) syt

void free(void *ctx, void *ptr) v 2 E=5 A gyt

WA 3504 W A: PyMemAllocator A9 o] & 0] PyMemAl JocatorExE B L M 22 calloc

F=s} 2 gk

PyMemAllocatorDomain
B ol A ek ol AEE A, 2ol

PYMEM DOMAIN_RAW

ani]

nt

S

e PyMem RawMalloc ()
e PyMem RawRealloc ()
e PyMem RawCalloc ()
e PyMem RawFree ()

PYMEM DOMAIN_ MEM
Sk~
a T

e PyMem Malloc (),
e PyMem Realloc ()
e PyMem Calloc()
e PyMem Free/()

PYMEM DOMAIN_OBJ

nt

S

e PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc ()
e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
A A9 2 ole) vz E5 §FAE HAFUTh

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
7" = mre B5 @IFAE A
A dGA= 0nto| ESE 9 3w 153 NULL o] ofy Z Q1 E} & uk3ha of )
PYMEM_DOMATN_RAW ™| Q19] -9, gt 28 = bd s of Futh @327 S22 ) GILE 34
FsUTh
A ZFA7E o] of Y™ (o] A @FAE EE A O W), PyMem SetupDebugHooks () 4€ &

S5to] Al &Aool v FS oAl A A5l oF ot

[«
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void PyMem_ SetupDebugHooks (void)
stolH v 2 2] &Fa} ol Q= WIIE RASH] 98 &S AR dh
Mz g5 5 W EZe= vlo]E 0xCD(CLEANBYTE) 2 A H A3, SIAE HEEE= violE
OxDD(DEADBYTE)E YA Ytk R BEE2L «Z 23 nlo] E” (FORBIDDENBYTE: H}O] E 0xFD)

= S8 5yt

A A7 A

iuh

o APL Wt &R], of]: PyMem_Malloc ()©°] @F3 ¥ ol s T&H PyObject_Free ()
o« W A Z Ao 27] ZH2] (W T AEER)
o« HH E Fo] 27] A (HF LHE2)

o PYMEM DOMAIN_ OBJ(4] : PyObject_Malloc()) <F PYMEM_DOMAIN_MEM(%
PyMem_Malloc()) =vQ19] @32 47 5 E wj GILo] 1A= =4 24

o e 7} A, UM L FS tracemalloc RES AFR o] Wi e EEo) gty

7FAFUth tracemalloco] sto] A W R g dtg 34 Folu WEe BFo] F

# o] 3 A F Tk

shol #lo] T 1 R =0 A A5 AE H o] 2 g F-

Z AHg3te] el REO A A5t E shol e T

WA 36014 0B: of Bt ol WPl 2 BN B shol ol 2 ch o el )
W, T 1 %2 o)A tracemallocg AHg3te] Hme] B2 o] 2 o122 hAF .

\Iﬁ} tW 2 £-& o|A| PYMEM_DOMATN_OBJS} PYMEM_ 7t 2= o GIL
& zheA gegho,

B A 3.89] 4] ¥ A: v}o] E 9] © 0xCB(CLEANBYTE), 0xDB(DEADBYTE) ¥ O0xFB(FORBIDDENBYTE) &=

A= 2 CRT E]H-]:/_ malloc () ¥ free () &} & 72 A23t == 0xCD, 0xDD Y 0xFD & A H 95

ST=8

5
s
~
=
5
E
é
L
o 2

11.7 pymalloc &=HX}

stol o= o] g2 &2 (512n8fo] E o]l Ao 2 A3LE pymalloc TFA7F 5 Ut 256 K1B
o] 1A T 7] E 2= “oly| U (arena)” 2= W e w2 AFL3Ut}l 512 vlo]lEH T 2 sto]
PyMem_RawMalloc ()3} PyMem_RawRealloc () 2 & thA|H Yt

pymalloc <2 PYMEM DOMAIN MEM(Y] : PyMem_Malloc ()) I PYMEM _DOMAIN_ OBJ(9] :
PyObject_Malloc ()) =H ¢le] 7] ek} ).

olely} &AL T B2 A2

e A5 RoA Virtualalloc () FVirtualFree (),
o AFRS 4 910 mmap () I} munmap ()
o 12 R oW malloc () I free ()
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11.7.1 pymalloc Of2|L} =X} ALZ XL He|

B A 3.40] 7}

PyObjectArenaAllocator
oLt FEAE 7)€k o ALEE E F2A. o] FRA o Al 7je =7} gt

ZE= [<Ta]]

void *ctx A HA AXE AGH AL A A
=

void* alloc(void *ctx, size_t size) size H}o] E 9] o} Y& &3 o}

void free(void *ctx, void *ptr, size_t old| U= s A gt

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)

ofel} HEAE AU

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

obel U} BAHE AR Gk

11.8 tracemalloc C API

B A 3.79] 7}

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
tracemalloc BREA &FH rg E5E =43

HFE 02 MBI, b AR (FH L AP A G Re) B FFHRA FYHUH 12
w313k o). tracemalloc ©] B] 84 315 9l oW —2 & uk3kst o},
Wme] B5o] ofu] FAE W, /)% 34 AT

int PyTraceMalloc_Untrack (unsigned int domain, vintptr_t ptr)
tracemalloc BEIN BYH R 222 24 A G B2 3254 o o} L AL
a7 ekt

tracemalloc ©] B] A 3lE o™ -2 & VIS5, 12 A

82

r o

g
(@)
tjo
rE
rlt
o
T
v

11.9 of

oL 7l e Aol A me AU Th VO M7 R WA B4 0 AHEstel shold YoM BRHES
oAl A4 Q5 T

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/0 */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

3 A P+ AL A5 2L 2E AUk
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PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */
res = PyBytes_FromString (buf) ;
PyMem_Del (buf); /* allocated with PyMem New */
return res;

9] % A ool A, WS B4 22 WGl Sk B4 E B =

Fol )54 A 9. AA 2, A ThE

AGAE EFT AF) AR ZAEET, Fo v E5 il 22 w22 API s E 2] & AHS-3h+=
AL AU, e FE A~ = F A9 oed 7} gon, 1% st AR e Yol FE e =
Aol the BRAE S 2ol X WA (faal) 9 22 EAF T

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 () */

ol oA AA mE2 BEFS A5t A g o, stoje] A= pyobject New(),

PyObject_NewVar () B PyObject_Del ()2 &

5]

a4 8 Y .

9=
OJAEL CEMER AA F2 Ao st FHstE Aol that th5 FollA 22 ZAd Yt

11.9. o
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X e K&

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, PyTypeObject *type)
Return value: Borrowed reference. M2 S FH AR opE F I 27 322 27|33V tt 27|39 AA =
W T ypeo] A 7E 28 1u] A A 710 ol 8-S e e, 144719 A5 & A A gl
ZoHE0T AR BE BT Jg2 wA gt

PyVarObject* PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. ©) 212 PyObject_Init ()7} +33t+= BE ZAJS 33511, 7}
EVE L EEDE FEE T E T e

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference. C 2R 3 TYPEZ} glo)l A & AA| typeS AH-&3o] A 22 Tlo] A A
LU oA A7) S0 2 AT A e BEE 278454 Gk A B2 AL
AUtk W2 &3 27)= P AAY tp_basicsize BEA ZHFH Ut

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C T2 A & TYPEZ} glo]l A ElY & rypeS A-&5to] A 22 o]l AR S
gt stolx A so &2 Fo= A e BE+= 2735 A gFUth. &9H vl R« TYPE
T2 Tal ypee] tp_itemsize ol ofa] 5017 2719 size BEE &2 FU L) o=
Z2AAE TEL o AU FE2 U0 2715 28T 5 sUth 22 o] 2= )
ET A, @G STt EolSo], WRe B a4 FFF T

void PyObject_Del (void *op)
PyObject_New () U PyObject NewVar ()& A& Ao @& WE22E A FU o] A2

22

O il
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AulA o g A ol 2] A
AA 7} op B R, 0] TZ T o

PyObject _Py_NoneStruct
gho] H o A None 2 & =Z5] = AA. o] AA ol st ZAE 2 715 &= Py_None A ZE AFE3A
o 4 25 oF Fh T

o BW7):

PyModule_ Create() &3 R & @93t U th

H tp_dealloc A 7]A TE2gUth WEZ7t e F2F ol
E AA ] o AN 2sAE kP UTh

—h

2.2

O

S R A

shoj o] A | A ololl A= B2 A7 AUtk o] Ao M= o] 2 't 24| 2f AFE- W of] 2|
ARyt

12.2.1 7|2 4A ot o322

E ol d AR TIHOE A vme BH ALolM 4L o] BEE FRFUL o] 5L
Pyomects} PyVarObject o2 HAE M, & RE sho] W Ao BoolA, A7 £t PR,
AHeE = R a2 A4S T8l B Yth
PyObject
B E A7 2 ol el HFYUch o] 22 st o] AAe] thd A E AAZ AFFHE vl B
S AARE 2= F YU gRbE A g H‘EOHL, 7 2 H Fx Aot ad @ AA e o gt
ZAHW 2P Uth AA R PyobjectE AAH A2 Z] , Thol A AR o gt ZE ZAHE
PyObject *&2 NAE 8 4 Q&5 Ut Py REFCNTS} Py TYPE UHELE% A3l Hu] o A A 23] oF
.

PyVarObject
o] Z& ob_size BEE F7}8t= Pyobjectd S YUTH o] AL Zolgt= d 2 7Hx A A ol 2

AHEE Yt o] 82 FF 3Fo|%/C APL L‘rF/Mﬂ %Ytk Py _REFCNT, Py_TYPE 9 Py _SIZE
] 225 AHE-ste] Wl of] AA| A5 of T
PyObject_HEAD
Aol 7} M3tA] k= AAE UEHE 2R FS AA T wf AHE5 = w3 2 ¢ Yl PyObject HEAD
W22 = oS 2ol Sg Uth

PyObject ob_base;

$19) pyobject WA E 25}

>

Al L.

PyObject_VAR_HEAD
ArBanit doj7 Bhe AAE Yl A2e 3¢ AA o) 485 = s22 Ut PyOb-
ject_VAR_HEAD |3 2 &= t}2 3} Zro] ExH Ut}:

PyVarObject ob_base;

9] pyvarobject A AE FRIFAA L.

Py_TYPE (0)

ol iZ 2 = sho] & AA| ] ob_type WH o] WA 25k o] AHEF U Heo 2 SFFH Ut

(((PyObject*) (o)) ->ob_type)
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int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
A 0] ol nypeol W 0] obyl g WU TE 137 oW 02 WEFUTh Py_TYPE(0) ==
type F5HUh
WA 390 7}

void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
A7 09 L ype oz AR 1T,

WA 3.90] 7}
Py_REFCNT (0)

o] W2 sho] A AR ob_refent Wio] A 25k Bl AL§H UTh the o2 #38Uth

(((PyObject*) (o)) -—>ob_refcnt)

void Py_SET_ REFCNT (PyObject *o, Py_ssize_t refcnt)
WA 02 Z2 AT E referr 2 DA T

WA 3.9 &7}

Py_SIZE (0)
ol M2 2= Tto] W AR ob_size W] A AG8= v AHEHUTH th3 o2 g Uth

(((PyVarObject*) (0))->ob_size)

void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
DA 08 A7)E size= A AT}
WA 390 27}
PyObject_HEAD_INIT (type)
o] A2 MEL Pyobject o 27|13} o2 AR =M IR YU o] a2+ b3 o2 3 Y
c}:
_PyObject_ EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
Ol|ZAL ob_size BEE X3, |2 PyVarObject 9 27|38 3o 2 A5 = |22 YUt}
ol MjaRErheow A

_PyObject_EXTRA_INIT
1, type, size,

12.2.2

|:|0|I

w2} HME ¢

PyCFunction
BB sto|m FelEg CR FAsE o] A4E L 35 3. o B 5 F A pyobject « A

WS oAl shue] e Wk ok wkE gho] NULL o™ Oﬂﬂﬂ *ﬂﬂ Lo oF gyt NULL

o] opul e, wkek ke shol o] 2 o] WA T S AH U B A2 e T2 E W of

ok

5 YL T 2Lk

PyObject *PyCFunction (PyObject *self,
PyObject *args);
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PyCFunctionWithKeywords

X] ™ o] METH_VARARGS | METH_KEYWORDS QI ¥}o]# Z#ES CE F3stE= d AF_EH = a4 &,
Fe AHe e gk

PyObject *PyCFunctionWithKeywords (PyObject *self,

PyObject *args,
PyObject *kwargs);

_PyCFunctionFast

A vgol METH FASTCALL ¥ sho]¥ 2882 CE 7%t vl AFRH = &4 3. - A2 s
ZaUch

PyObject *_PyCFunctionFast (PyObject *self,

PyObject *const *args,
Py_ssize_t nargs);

_PyCFunctionFastWithKeywords
A} % o] METH_FASTCALL | METH_KEYWORDS ¢l 3ol ZHES CE T35+t AFRH = 4 &,

g AR g dsdth

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames);

PyCMethod
A]™W o] METH_METHOD | METH_FASTCALL | METH KEYWORDS ¢l 3}o]# E28]E & CE F3 =

o AH8E £ 94 9. 85 AL e 2tk

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

WA 3.9 7}

PyMethodDef
4o WA EE 71 & ke Bl AHEEE FRAL o) FERAGE W Ao =7} A5 Th

== cd o|of

ml name const char * | HA & 9] o]&

ml_meth | PyCFunction | C & ol tf3F Z ¢l g

ml_flags | int T A YHS Y= S E
ml doc const char * | SAEZH] YL 7)Yt

ml_methi C @4 ZAH YU F4E Fol b2 £ YA, G4 pyobject & HAFTYTE 571
PyCrunctiono] ohyd, Al BN = Elo| Bol A ALEE 2T pyCrunctiono] A v
WA WM4E pyobject 2 FoFtietE, YA 0B WA= FAL self AA 2] 5 C FL ASF T
ml_flags BEE O EHLE 2F T F A vE edUch AE 2d2E & FH oy A d
A& e

T 22 2F Al dFyth
METH_VARARGS

ol WA E7} pycrunction 8¢ WA & FAYUh T4+ F NS pyobject * g 7]

o
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G 3 uAE AA ) s AN YU B E B4 39, BE ARG F A o)
W4 (EE apehl FUE 2E QA4S dehlE 52 ARV o WA Aee duAe

PyArg_ParseTuple ()oY PyArg _UnpackTuple ()& AH&3to] A 2] Ut
METH_VARARGS | METH KEYWORDS

A
=

o] 2 8t *aﬁ;ﬂ A EE PyCFunctionWithKeywords FolojoF Futt. o g Al A9
L BIREES 7]ﬂ]§141>} self, args, kwargs. 047]/‘{ kwargs= 25 7|9 = 1A A g o] 7%"}7]*4:
o1 2}7} 9l n:] NULLY &= 55Ut w7 M= A& © & pyarg ParseTupleAndKeywords ()5

AFgsho] A2 g Ut

METH_FASTCALL
9 %] o1 A}uk 2 Y af= uu]-— TEFA. WMAEY FL pycrunctionFast YUTH A HA w7/ H4=
self 131, 5 WA w7 W= A B pyobject < gke] C Wl ol ul, Al WA vl 7] W4 1%
S (G Aol Yuieh
o] A& Al ghel ApIe] R 7L obd Y th
B A 3.70] &7}

METH_FASTCALL | METH_KEYWORDS
_PyCFunctionFastWithKeywords @9 W AEZE Ag3ld, 7|9 =
METH _FASTCALLS &% 7]99= <l X}L W B = (vectorcall) T2 E Z3} 7262 =4
th: F7ke) vl WA pyobject * w7l W4TH A °‘L o], 719 = A=Y o] F (AL Yol
ey EZo| AU 71YEr 9ol NuLL Y 4 95U th 719 = o219 he 9 %)
wf ol A A Ut
o] 212 Al gkl API9] YH- 7} ob gyt
WA 3.7 71

METH_METHOD | METH_FASTCALL | METH_KEYWORDS
A o] 3t F 2 2 (defining class), 5, T A& A EE 233 ]’% S W2E A U8 METH_FASTCALL |
METH_KEYWORDS®] && Aol st= Z A= Py _TYPE (self) 9 43 82 d 4+ IS5}

WA E= PycMethod @ o]o]of &=, self F ol defining_class Q1 A7} £ 71E METH_FASTCALL
| METH_KEYWORDS %} Z5 Ut

B A 3.9 F7}.
METH_NOARGS

uﬂ7ﬂ 7} Q= WA T METH NOARGS ;EH:I_E s o] o, AR AR A FAT E 7t
SUth PyCrunction @olojok ruth A M i/ §59] o] 52 WA O = selfoln] EE oLt
7“241 Axgxo et FxE HHduth e Aol 7 A vi 7] H+= NULL Yo
METH_O

"o" QAR pyArg ParseTuple ()& &3 HAl ©d A A7} Qe WIN == METH 0 22
22 Ud &5 dFUth pycrunction O, self Wil W4t B QxS Yeb = pyobject ¢
A S sy D}.

= o ARSH A 3 e 0] WA=t oA AR w HEQIH S YERY Yt
%011 zé-"/l% ol /“} g FUth olH T A F ) SE Fol MM = tis) 2D

METH_CLASS
HAZZ o] Adadarlopd & AA7F A AR 7] A2 AZE Ut classmethod () W2
S A o) TS o A= AT F A 2l 2 WA = (class methods) € T+ H] AFS-E U T

METH_STATIC

>
N
(o]

o] ~ Bl td nuLLo] A HAR] w7 B2 AZFH Utk staticmethod () WA
TE AT o BEAAE AT FAFSE B A WA = (static methods) & THE = o] AHS-H U T

S 7HA T2 Ao YA WA=t 2 EE =R S Ao gt

o
iv
1o,
i)
i
o
+
rlr
.
rlo
i)
>
[t
©
ol
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METH_COEXIST
712 R Al MlA =7t 2 =gt METH_COEXIST7} 9o, 7| Bzt vlE s = Hol 8 Ay
He AdUch &% #H37 Uﬂ/ﬂE Hol & Aol REH B, o & 59| sq_contains £% 8 EA+=
__contains__ F/}— 23 H WA EE A 22 o] 59 3l & PyCFunctiong 2 E=3814] ¢Fs5 U th
Z# a7} Z*./]ﬂ , PyCFunction o] 2| 5 214 #}lg]o] 2 =5 11 &€& F&% 4t} °]+= PyCFunction ]|
st S =0 B3 7—'.‘74] TEHTHA3E o] 917 wj ol F-&

Nl)’ oft *

12.2.3 S| 0{EEIRE HM|A

PyMemberDef
C A Wuol sl el Wel o2 HES e ol 2. D e U3 2T
g=  [CcH O[]
name const char * | Wy 2] o] =
type int C Aol J+= Ao 3
offset | Py_ssize t W 7} 3 o] AA FxA o YA dt= niolE D]—-A.J L= A
flags int I 7} 97 AL AA 27| 75 3HA S L EF JHE
doc const char * | EAEZ o YL&E 718 AUt

type2 B C Fof s Fote B 1_M AR F St 5 5 U Th S 7} sfol ol A~ 2
o, 5538 shold P o7 AP Th

O3 2 o|E 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

A 7FNULLY ] T OBJECT= None2 BI85} 11 T OBJECT EX+= AttributeErrorE 2HAJA 71t
= AHoA T_OBJECTS} T_OBJECT EX7}tFSUth T_OBJECT EX”7}T OBJECTHT}S| T o] EEH
EJ tgtdel & AFES O %a}gﬂ] gt g, T_OBJECTED]- T_OBJECT_EXE /\}%6}@} AL

flags+ 22719 §7] HA & ’SH 00 AL, 917 A ANAE 93 READONLY & 5~ Q5 th
typeol T_STRINGS A& HﬂrL 712 READONLY & f,;m t}. T_STRING H|°o]EH+ UTF S_E._ A

Ut} T_OBJECTS} T_OBJECT_EX W o 21-A|E 4= 9}%14 o} WULLE AAFH Y.

Y &3 (PyType_Fromspec () oluk #AFSE A& AR§38to] REE 0] X)), PyMemberDef = & 2 A
- E A

9] tp_dictoffset, tp_weaklistoffset W tp vectorcall offsetol 3| Fot= E4 Ay
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i}

_ dictoffset_ , weaklistoffset_ % vectorcalloffset_ o] tj3t A& £33

AUtk T _PYSSIZET 3 READONLY & A 2|5 of Ut} o & S

2
T

static PyMemberDef spam_type_members[] = {
{"_ _dictoffset__ ", T_PYSSIZET, offsetof (Spam_object, dict), READONLY},
{NULL} /* Sentinel */

bi

PyObject* PyMember_GetOne (const char *obj_addr, 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 O if successful and a negative value on failure.

PyGetSetDef
Hol et T2 HE] 2L ANAE Ao st LRA|. PyTypeObject.tp_getset 2o e A=
Tz A L.

ZE [C® |9
name | const char | )] EZHE o] &
*
get getter C function to get the attribute
set | seter | OlE 2R EE AR A AARE A C Ha, AT S E I REE 9]
Ag AUt
doc const char | AEA EX~E
*
clo- void * getter 2} setter o] 5= 7} tf] o] ] & A| & 5}= A Bl A Sk ¥ QI E
sure
get &= &S] pyobject * mi7H ¥ 2B 2) 9L Z QI E (A#4E closure) & HolE Yy th:

typedef PyObject * (*getter) (PyObject *, woid *);

AE e Al B2 E Wk, Asshe 44 E 9] 9§ NULL-S Wkl of gk,

set &4 F WY Pyobject * w7 Ap (a2} A 3h &} 34 A (AR H closure) &

WobE ¢tk

typedef int (*setter) (PyObject *, PyObject *, wvoid *);

S EPHES AASIoF 3 49 % WAl vl Wi nuLL YUt AFE 02, A5 s A
ol 9] 2} g7 —1-& wrekal oF k.

>
o

12.3 & A

obvb solw A A 2Hle A FRd FRA F S AR 32 Aok PRAY AUtk
PyTypeObject F+ZA|. PyObject_* () U PyType_* () &+E AL 3] & AAE A2 5+ YA,
R sold S8 2w 13o] Tu S LA AL wol ABeA shainh of AAE AR 52 Ao
7125 o] FEE, AHzEH AA G NEL FE 7= FF B ¢ TP YTH

G AN P RE EFGH AT FU 2772 ol 2 B AA B 20 e A5 R,
F2C A% TAH0|N 47 32 715 5 A4S HES TARULE o] AL F A BES <

Aoadt 2= FRACA vEivE etz d¥g Ytk
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U] ZheF A2 Qo =, o A2 PyTypeobject] o v]ep ARl tf 3t 522 A5 gt

“tp &%
PyTypeObject &= E E+HME/EERE g
(=

QT DI
<R> tp_name const char * __name___ X X
tp_basicsize Py _ssize_t X X X
tp_itemsize Py _ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py _ssize_t X X
(tp_getattr) getattrfunc __getattribute__, __getattr__ G
(tp_setattr) setattrfunc __setattr__,  delattr G
tp_as_async PyAsyncMethods * RIEESES %
tp_repr reprfunc repr__ X X X
tp_as_number PyNumberMethods * R %
tp_as_sequence PySequenceMethods * RS %
tp_as_mapping PyMappingMethods * RIEESES %
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 G
tp_clear inquiry X €
tp_richcompare richcmpfunc e, _le ,_eq_,_ne ,|X G

g, __ge

tp_weaklistoffset Py ssize_t X ?
tp_iter getiterfunc iter X
tp_iternext iternextfunc next X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef (] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ base__ X
tp_dict PyObject * __dict__ ?
tp_descr_get descrgetfunc __get X
tp_descr_set descrsetfunc _set__,__ delete__ X
tp_dictoffset Py ssize t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X 2|2
tp_new newfunc _ new___ X X ??
tp_free freefunc X X ?°?
tp_is_gc inquiry X X
<tp_bases> PyObject * __bases___

LS

wH o[ X|ofl Al
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E 1-0|™ H|o|X|0l| M A=
PyTypeObject =& ! =] ELS A E/EERE S|
=2
QT DI
<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
HE &%
==X E EFO0ME
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__ __ rpow__
nb_inplace_power ternaryfunc _ipow_

'8 9o &% olge &%l (AFHHOR) A

FFsloF gyt &

o] ohu]e] o} k).
2.

A :
“0”: PyBaseObject_Typeo©l] A3

“T”: pyType_Typeol] A

“D”: 7|27 (ER O] NULLE A H 4 9)

X - PyType_Ready sets this value if it is NULL

?

Also see the inheritance column ("

b

o°

)

- PyType_Ready always sets this value

5 =& e Ut 34 &3 (angle brackets) ol
(square brackets) ¢F9] o] 52 U F A& JUth (FFAL o) “<R>" & =7l 44 3o

CIS HoTXIol AL

(1t should be NULL)

- PyType_Ready may set this value depending on other slots

“y»- /}3]. _/_.‘:

") .

- type slot is inherited via *PyType_Ready* if defined with a *NULL* value
- the slots of the sub-struct are inherited individually

— inherited, but only in combination with other slots;
see the slot's description

- it's complicated;

Ay sxe QulolEHE 28 AAS ol EAACE F5F ol RS L.

see the slot's description

12.3. & ZA|
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=2 E ETHME
nb_negative unaryfunc _neg
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert
nb_1lshift binaryfunc _ Ishift_ _ rlshift_
nb_inplace_lshift binaryfunc __ilshift__
nb_rshift binaryfunc _ rshift_ _ rrshift
nb_inplace_rshift binaryfunc __irshift__
nb_and binaryfunc _and__ _ rand__
nb_inplace_and binaryfunc _ dand__
nb_xor binaryfunc __XOr__ _ rXor__
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc __or__ _ ror__
nb_inplace_or binaryfunc __dor__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float_
nb_floor divide binaryfunc _ floordiv___
nb_inplace_floor_divide binaryfunc __ifloordiv___
nb_true_divide binaryfunc __truediv__
nb_inplace_true_divide binaryfunc __itruediv__
nb_index unaryfunc __index__
nb_matrix_multiply binaryfunc _ matmul ___ rmat-
mul__
nb_inplace_matrix_multiply binaryfunc __imatmul__
mp_length lenfunc _len__
mp_subscript binaryfunc __getitem___
mp_ass_subscript objobjargproc __setitem__,

_ delitem___
sq_length lenfunc _len__
sq_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sqg_item ssizeargfunc __getitem__
sqg_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/()
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& & typedef

PyObject *

typedef UHEEE Hhets
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 *
Ch ZH% 2
descrsetfunc int
PyObject *
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AR W EL okl £ o npedefE R L.

12.3.2 PyTypeObject 2|

PyTypeobjects 2 A2 E Include/object .hol A &+ A& Utk F2 W& A, bl
o] 2 W o

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;

PySequenceMethods *tp_as_sequence;

PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */
hashfunc tp_hash;

ternaryfunc tp_call;

reprfunc tp_str;

getattrofunc tp_getattro;

setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

/* Iterators */

(Th= s Ao AI%H)

12.3. & ZA| 207




The Python/C API, £A| B{Z 3.9.23

R s S e e P I )

getiterfunc tp_iter;
iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;

} PyTypeObiject;

12.3.3 PyObject &=

The type object structure extends the PyVarOb ject 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_itemsize, which means that its instances (i.e. type objects) must have the ob_size field.

PyObject* PyObject ._ob_next
PyObject* PyObject . _ob_prev

o] =+ WA= py TRACE_REFS7} AL Wt E2AF Uk NuLL29 273+
PyObject_HEAD_INIT Wi 2o oJsf HelgUtt BAo= &FH AA 9 A, o]l 2=+ T4
NULLE FA g Ut T4 o2 9d A 35, o]l F A=+ AAE Yol %l% E% 2ho] B %) 9]
olF HA g 2Eo] Ak vl A FE UL o] AL g UM A FH o7 AHEE 5 sy Th A
L4 A2 27 W PYTHONDUMPREFS 7} 249 wff A3 o] 22wl o 48] A 3= A4 & A4
sk A4 Yth
As:

ol A== A H Yo o) F5H A s YT

Py _ssize_t PyObject .ob_refecnt
o] A& PyObject HEAD INIT W3 2o o) 12 2739 & A F=z 32eUrh ARAo =
dE @ AA Y] B B A" 2 (ob_typeo] 2 B 7Hel 7= AA) = %‘ 2 7MEESHA g5
SEASERE S TR B o T EF LR PP E e (e

As
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o] 2= A H Yol o5 FEH A s yth

PyTypeObject* PyObject . ob_type
o] A& ¥ 9 ¥, = el & (metatype) Y LT} PyObject HEAD_INIT W 2] th3l Q122 27|31
o, g2 AW 02 sPyType_ Type oo oF itk 22 (o)) AL ol A A8 gl oF s
FAOE R Jhest S REY A9, A= FES 27327 o etal B oh whebA,
Z & NULLS PyObject_HEAD_INIT WZEE A3y, 0 A2 53317 Ao &L 273}
S A2 A BEE AR O R 27|58t A YUt o] A2 ditH o 2 33 o] ¥ Yt

Foo_Type.ob_type = &PyType_Type;

PO A" E vhE7] Mol s oF U th. PyType Ready ()= ob_type©] NULL Q1 A] &l 5}al,
a2 r/}uq uﬂ ol Zd 29 ob_type BER Z7|3SHUTE PyType Ready ()= 00] of® o] =&
W45 g,

12.3.4 PyVarObject ==

Py_ssize_tPyVarObject .ob_size
Ao 9YE Y AA e 49,002 27)gs okt A0z SYE Y AN F¢, o] A=of
293 3 ) 7k ek

As:

rlr

12.3.5 PyTypeObject =&

SR AES A= Ao J5Uth B NULLE AAE ul] pyType Ready () 7} S AT
20w “r| Bz AT 9 =T (PyBaseObject TypeT} PyType Typeo] AAE B A= 7l 53
Hog 7| Rgre 7 AF ol fFo A L.

const char* PyTypeObject . tp_name

% ool T NUL-FR 249 E 7lel7l& EEl. 25 djoz A B4

AL AA EE ol F, 2 H A —"’-ﬂ"ﬂ 3 o EOMOFEMD} WaE e 4, A

Gyt 25l EH?VM A B B2Eold, HA Jﬂﬂﬂ o] 52 AA EE o592 AUt <& &9,

712 po] AE 7] A] gl = E' Mol AeH T2k F2 tp_name Z7]3A7F"P.Q.M

.

sA0z 299 § AM 9, BA @ o Folojof 3, BE o] 5L § gAY 7]

' module ' oz YA HOZ AFFH YT}

dHow ddd @ AR 47, tp_name BEo] Fo] lojof . wiAEt H o] Mo BE A
__module_ OEFHEZ IMATFgon] upxut A o]To BE AL name_ o]EFHE

A2 B % YUk

Aol Jod, AA| tp_name =X _ name_ AJEZHEZ AN~ T H o,
G REC A5 A gounh (04 4B He, GAuele BAd oz 843 A gt W, AL
oo FL 9F T4 rh= AL =) 3 pydoc 2 2 BHE B E A Ao ydH A 5Tt
o] 2=+ NULLO] okyojof Ut pPyTypeobject () oA FAsHA 223 BEdYtt (A= <
tp_itemsizeE AL 3}taL).

Al

module ©oJE

N
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o] 2= A H Yol o5 FEH A s yth

Py _ssize_tPyTypeObject .tp_basicsize
Py_ssize_tPyTypeObject .tp_itemsize

o] A= E A3 H § A AEI A0 7] Hlo]E tho] & A A 4 915U T

= 71x] 259 ol YUtk A Zo] AAE AL 20 tp itemsize WES 2431, 7
SJxE 2o o= 00] old tp itemsize BETZF JFUTE A o] Q2B 2] Fo] AL,
QlAElAE tp basicsizeZ AAFEH = T2 I7E 71')\14‘_/}

7hH o] A"l PO AL, AAEHA = ob_size DET} 010101: 3y, AdAEA I =
tp_basicsized N 33}7] tp_ 1ter2751zeE 3 7k Yok 01]7]/H N2 11]9/] “Zdo]” JYth N
e dutr o2 A AEH A0 ob_size BE AFH UL 97 5 Uth o9& ATFEETE
ER 7] 918 29 ob_sizeE /\]——QLTF]—_TI,NL abs (ob_size) ?:]145]— tt?l— ‘?_]i‘;:jé x|l ob_size
o7t i A A" A F2A 7 7PE dojetes 2 obdUth (& yEI2E QY 22A=
I Ao AAHAE ZEA 0 Al A" Aol = v Ql=ob_size JJ‘:7} 01"1/]1‘/})

718 T 7)o &= w3 & Pyobject_HEADYW PyObject_VAR_HEAD(QIZHE A FZAE A A3tE o A
|3 7)o o3| AAH 2B 20 Ay} 23T, o] AL thA] 2A3I T} _ob_preve _ob_next
gt ¥FH YL} o)== tp _basicsize Z7|SAE A= %076}ﬂ] 2HE L o AE A H X E
Adste ol AHEE = FRA 0 sizeof AAAE AHG S A YU T 7115-7101] GC 3l =77}
23 A gk Uth

7 & (alignment) of] o 3+ F31 AME: 7hH Zo] FEo| A H o] BRI, tp basicsize Fol
Al = ojof Futh o: 3 o] double ¥ E ??ﬂﬁ% ¥y } 2 ]E‘r- tp_itemsizex
sizeof (double) YUT} tp _basicsizeZ} sizeof (double) & ¢ 7t HEE = A2 221
o] Fd At (o] 2 o] doubled] B E 8 Abgroletal 7HA g Th).

719 o] AaE AT} Qs BE o) 49, o] WENULLo] ofy o] of I th.
A%

o] BEL A1 Fof o3 B2 FEP Uk Wo] 2Bl 00] ok tp_itemsizert Yo, Juba o
2 A8 oA tp_itensize® hE00] obd o2 AT AL HAA FEUTH (o] 2B
T @) ahe} th 7] o,

K mL

destructor PyTypeObject .tp_dealloc

A~ 313 2} (destructor) F=ofl st ZAEH. (JZE NoneFH Ellipsise] A H) ol 3|3
AA~E A7 S A= A G B B3R ¢bE 3 o] §5 FYdoF FUh T A2 23}

syt

void tp_dealloc (PyObject *self);

A 2 e M2 FR 570 W Py DECREF () £} Py XDECREF () W A E o] 2] 3)
th o] Al A, A2 AL A3 EASFA T, oo that FRE flsUTh A T4
7h A BE FRE A, (Mo ol AHeH & g4l 3 gk sfAl %‘#3 Ab-g-3to])
O]ﬁ‘ﬂ/\ﬂi‘ﬁ‘L BEWED HAE HA S S, B tp_free TFFE SE3oF FUTh FY A

=94
Ol AE A

r
.
l

B S UE 5 g AL (Py _TPFLAGS BASETYPE Ze| 1 H|E7} AAE A 4 AL tp frees
AA = A AA & 3] A 7] (deallocator) & A T& & 4 A5 th AA U‘D‘rﬂxﬂ 7= A"
25 3ot ol AFSE Zolojof Ut A" AT} PyObject New () W} PyObject_VarNew ()

E AFE St R E o AubE 0 2 pyobject_Del () ©0]al, I2BE A7) PyObject_GC_New () U
PyObject_GC_NewVar () 2 AM&3to] g gow PyObjectiGCfDel ()Yt}

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);

(THE seTATol A1)
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Py_TYPE (self)->tp_free ((PyObject *)self);
}

wAlete g, o] §] D (Py_TPFLAGS HEAPTYPE)O|W, &F sjA| 7= &
A AA Y Fx A& EofoF Tt v D& (dangling) 2Z Q1 E] & 3] 3FaL
< o= 2syth

dFfAIE T &
2}, o] FA| sh= A BN

o

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp->tp_free(self);
Py_DECREF (tp) ;

}

Al

o BEr An oz FEPUrh

Py_ssize_tPyTypeObject .tp_vectorcall_offset

st tp cal11f] B &<l th ekl W = (vectorcall) 2 & & Z-& AF-&351o] AR E SE5HE=
FRGE dada Gaol o Ad A ¢z AL T,

pay
filo

ol =& F# 1 Py TPFLAGS _HAVE_VECTORCALL®| AAE & W AbSH Yt 218 uf, o] A2
vectorcallfunc EAE Y AAH A0 A9 oi}\ﬂ—%}—\:} He &9 Ao of gyt
vectorcallfunc =B = NULLY g o, oluf] A" A= Py TPFLAGS HAVE VECTORCALL®O] 47
=2 e AAH A PUth AAHAE SESW tp_call® 9 FHUch

Py_TPFLAGS_HAVE_VECTORCALLS AR 3= BE F#:at tp call® AR oFstal, sid
vectorcallfunc 52} Y AEH =& glS ol ok Ut} p_callS PyVectorcall Call ()E"q A sk

th:

ol %

o]
U

=
(<)
il

AT W lheap) Bl ME| 2 T2 EEL FAGE AL AR5 ST AHEA7} Fho A A=
M __call & AR, p_callt AAE o] ME| 2 49} A 517 A HlTh

i tp_ vectorcall offset %9 Y| &2 A olw o] 3904 &AdE Ao = o444
Yok W& ARE S, «4-014’439011/‘1 EE BATE FHE A AL

WA 3.8 4 WA WA 3.8 o] of=, o] £% 9 o] F o] tp_print PAFUTH FFo] M 2x0A =, FL=E
o123 ol AL 5Lt Sho] 3,000 A 3.77kA] =, AHEE 2] s Th

A%

o] & = A AL 1412} 3, Py TPFLAGS_HAVE_VECTORCALL Z#] 17} &4t AF&T]
oldUtt 28R oW, PyVectorcall_Call ()] WAIHCZ TE&FH IS u] & A9 3,
S % (el B A 2 AL 561 55D 2D aie) (ool el %
CEEE B S )

rr

1o >
i [z rlo

getattrfunc PyTypeObject .tp_getattr

get-attribute-string $H<=of] o 3+ A & & 2 Q1 H.

°| BEE AARNFUTE YD W, ep getartro o) LI AFAAW, ol EFE ol FE A
2317 95| o)A ARG AA YA C BEAQE WBolS o] = 342 she] Aok EM o}

As

123. &
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% tp_getattr, tp_getattro
o] A= & tp getattrol} /A AH o 3| AEH U ME FL2 B 9 tp getattrd

tp_ getattroﬂ EFNULLY uf] #lo] A8 A tp_getattrd tp_getattros EF AE5EYTt

setattrfunc PyTypeObject .tp_setattr
EelHE AR AAE 98 ool A M H ZAH,

o] BEL AAHYFUE BB W, tp_setattro §49 @A AEHA W, JEARE | F2 A
Fo171 9198 Aol 0 Bl AT A C B S Mool B el ASk Bl
A%

% tp_setattr, tp_setattro
o] = tp_setattroft TA A H Fof g3 FE5F Utk AME P2 ME J9| tp setattri}

= —

tp_setattroZ} R NULLY W] Hlo]| A& A A tp_setattrd} tp_setattros BF A5}

PyAsyncMethods* PyTypeObject .tp_as_async

SFoNA o5l o B E3} 1] 5 7] o] El el o] H| ZRERS TUSE AN W BAW BES TP
FohFRA N DI ZAB. A UFS 15 7] A LA E FEIFAA
B A 3.50]] 7} o]Aof|= tp_compare®} tp_reservedztd Y5 h
As:
tp_as_async BEE A4S A A wh 2¢H 2= fEF oz FEH T
reprfunc PyTypeObject .tp_repr
W & repr () S FHsHE Sol tiE A=A £AH.
MWL pyobject_Repr ()3 25 Uth
PyObject *tp_repr (PyObject *self);
ot EAGolY fUTE AAE wBH ok Utk o|FALE, o B4t eval () of AL )
A o] Rol AW g o e S AAE MG E 4G B} Tk o] A o] et
dow, < 2 AIFEAL > 2 Fube FAE S bl of sk, o] AL M A9 @ s B
224 glofok gt
Az
o BELAB Foz gEP Ut
71832k
o] =8 HAFIA FoW <55 object at $p> FAL Expgo] mi3tF Uth o 714 35 3 o] 2
o=, spt A WRe) 2o A3F U,
PyNumberMethods* PyTypeObject tp_as_number
SAZEZEES TANE AN T HAY BEE TP 37 FEAN G EAH. o] BEL 54
A F2A W Argeyth
A
tp_as_number BE AL A FA WL 23 o= /Ao ASH U

]

PySequenceMethods* PyTypeObject tp_as_sequenc
NAx 22 EZS FASe AW A" =5 Tt F7FF AN e £9UH. o] =+

Al A A ?’iﬂ] o A A gt
Al

tp as sequence BEE A4H A RAh 2EE BEE Aoz AxE L
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PyMappingMethods* PyTypeObject .tp_as_mapping

Mg 22 eES FASE AAd T Bd¥d A=E 238t F7F2A O e 2. o] 2=+ 1
A F2A A Ayt

A

tp_as_mapping BEE AEHHA GAW, 2dd dE=EH oz ASE U

hashfunc PyTypeObject tp_hash

W& &4 hash () € FHstE drol i A=

MWL Pyobject_Hash () 9+ 25 Uth:

o~
o
(o]
An)

Py_hash_t tp_hash(PyObject *);

L2 A W YT DA ook IS AN G ALK FL AN LN U5
o9& 44811 -1-8 Wreks] oF Ty

o] BTt AAH A oW (183l tp_richcompare”Z} AR A o), AA L HAE H 3t =
A&+ TypeErrorE WA A UL} ©] AL PyObject_HashNot Implemented ()2 A A 3= A}

2Lt

o] dr = BB oA A WA EL ALS X5t 7] Y8l Pyobject_HashNot Implemented ()&

rIr

<

WAH S AAY 5 AGITh o] A2 THold 22N _hash__ = Noned} 558 20w 34
F o], isinstance (o, collections.Hashable) ©] FalseZ Zul=2 A vt&3}4 g} wiofo
A= npd 7 A QY- ol W =22 Fe oA _hash = None& AA3W tp_hash E%9]
PyObject_HashNot Implemented ()2 A3 H Yt}

As

J&: tp_hash, tp_richcompare

o] =& tp_richcompare} 7 A B Fof o3 FEHUth: A B P9 tp_richcomparest
tp_hash7F ESF NULLY w}, B2 &L tp richcompare} tp_hashs EF A&y

ternar)j"uncPyTypeObject tp_call

AA TE& TS ol gt A=A e A7 ZeEo] oby ¥ nuLL o] o] of Frth A2
PyObject_Call ()3 Z5Uth

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

Al

o BEr An oz A5PYTh

reprfunc PyTypeObject tp_str

WA A str() & FRBE B0l e AEA TAE. (stre oA Folw, ser() S T Fof A
WAE S2 ol SN L, o] AAAE byon ot Sis () B BES] A U SR,

PyObject_Str () ol Ag71& TEAHTh)
MWL pyobject_Str () ZHY T}

PyObject *tp_str (PyObject *self);

e ALY FUIE AAE e of Utk thE A Fol MR, print () Foll o) ARSE
Fdol7] wol, A “X5e ARG FHolofoF Pt

A

old=r AH Fog FJ&EP Ut

7123k
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o BEZ ARHA o, FAY BB WBH7) A9 pyobject_Repr () o] TEH UL

getattrofunc PyTypeObject . tp_ getattro
oJE | HE 2]7](get-attribute) $F4=of o 3+ A &H 2 = Q1 H,

AL pyobject_GetAttr ()3 Z&HUth:

PyObject *tp_getattro(PyObject *self, PyObject *attr);

rlo
o
z 2
2

T E PyObject_GenericGetAttr ()& AAsH= Aol A th AA oJEzH
o e AT

[ e
I~

)
o
r]
fll

ot oy

M

. tp_getattr, tp_getattro

0] e =tp getattr A AB o ] AEHUth B g9 tp getattridttp getattroZt
FNULLY W] A B 2 w|o]AFoA tp_getattrd tp _getattros EF ALY},

7123
PyBaseObject_Type< PyObject_GenericGetAttr ()& A& th

setattrofunc PyTypeObject .tp_setattro
A= el RE AT AAE 9% Gol e A ZAH,

AN WE pyobject_SetAttr ()T ZHUth

int tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

T3 valueS NULLE A7 5to] o] EE R EE AHA| o= 212 REEA] Adsf oF ey th. dat3

BT E PyObject_GenericSetAttr ()&E AARAd= Aol AUt} AA A EZHEES dAs=
QR el WS PR

As

5 tp_setattr, tp_setattro

ol M- tp_setattr}IA AB Foj o A&EF Ut B 3O tp setattrItp setattroZ}
RENULLY o, HHE F 2 H|o] AT oA tp_setattrd tp_setattroms: EF ALYt

7122k
PyBaseObject_Type-2 PyObject_GenericSetAttr ()< A& T}

PyBufferProcs* PyTypeObject .tp_as_buffer
H 3 B H o] 2 E P AR vt B BEE o= 7 FRA N R EQAE. o] A=E
w3 AA A A AT
A
tp as buffer BEE 4457 GA v, 2gE Bt AuAo e 45Tk

unsigned long PyTypeObject .tp_flags

ol =gt a9 nE AT YL R ST+ 5 Aol s i E o v S Ve Y
thoE AsL oﬂ/\]—7q O 72 A ZA A= LU & AA| (== tp_as_number, tp_as_sequence,

tp_as_mapping @ tp_as_bufferg &8l FREHE FF FT2ANY §QF A=/ FE2F8S el +=
ol AHEH Utk olg s el 2 v ETL 042‘:&, o] Aol HT 3= g JEJCOH MM A E}A] Dotof s T Al
0°] Uk NULL ghE 2t 2122 F38f oF Frth

ol d=9] &2 %%‘@HD} i S vEE /fEH R FEFHUH, S dlo]ag o S
A A H o) o] ZA T HIEE ASA UL FF FxA AdE W I EE
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g F2A 7L ASE A A A AE5E , S 2 L U EL wWo]AF 9] gho] S LA of
3t Z Qe 2} 6‘771] /H H &g owg BARFAUTH Py TPFLAGS HAVE _GCZ# 1 HEE tp traverseS}

tp_clear BES} 9 ”’\9 Uth &, B QoM Py TPFLAGS_HAVE_ coZe) W=t AR A
X AB O tp traverseﬂ— tp_clear 3T 7} &A3}1 NULL ZFS 2+ A9,
7)1 &3k

PyBaseObject_Type-< Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE-S Al St}
HE ufAF:

O B E wpa 327 @A) o o AFUTh ol | AAAE A ORI tp_flags B Fe 3
e 4 Ut W38 PyType HasFeature () = Ze a2 gk pe fE HS L tp->tp_flags
& £7F00] obd =] gelgh
Py_TPFLAGS_HEAPTYPE
ol HIE&= 3 AA| AA7F ol &g w] AFFUh A& 59, PyType_FromSpec ()& A&
3to] FAH o7 oA §. o] 73‘% A~E29 ob_type DE&= Fof Ut A2z 7530, A
Axe a7t whso]d uf 9§ 2 A 7FINCREFH 11, Q12® A7} 913 9 wlf DECREFE Ut} (o] = A B
POl Ao AL A FFUT A2H 29| ob_type o] =2 38H= 3 ¥k INCREF Y DECREF
HUh.
As:
2?
Py_TPFLAGS_BASETYPE
SHIEE PSS THE P Ho]ayg oz ALT ¢+ S u AFFULh o] HEZL A A A ko™
o] For AH P wE T syttt Javad “final” S 2o AU .
Als
?2?
Py TPFLAGS_READY
o] H|E& PyType Ready () ol &3 & AR 7} &3] 27|31 v 24 F YTt
Als
?2?
Py_TPFLAGS_READYING
o] H|E& PyType Ready ()7} 8 AAE 27133t 5 A Ut
Al
2??

Py_TPFLAGS_HAVE_GC
o] H|E = AAZE 7 A - = AL

St AAE UL o HEZ AAEHH,
]

PyObject_GC_New () Z /\} Shof Rt oF &}31 PyObject_GC_Del () g_ A& }oq v} 3 5
olof L. 8 /1ol 54 419 ) 274 517} ek o] MEE ERGC B A=
tp_traverse®} tp_ clear7]— AA o DS FAFYT

As:
J5: Py _TPFLAGS HAVE_GC,tp_traverse, tp_clear

Py_TPFLAGS_HAVE_GCZ# I v EE - tp_ traverse®ttp_clear Y=} 3| AEH Y =,
AE F AN Py TPFLAGS HAVE GC Ze|2 v EZF AAE A &1 B 39] tp traversel}
tp_clear X7} 22X 3} NULL 3k 2= 49

Py_TPFLAGS_DEFAULT
o] AL B AA S} I G FxrAANA 5 BE EA9

ry
r
i
td
r
R
lut
lo

H|E mta =g
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ych dA, vt 2o dc & £38Ytt}: Py _TPFLAGS_HAVE_STACKLESS_EXTENSION,
Py_TPFLAGS_HAVE_VERSION_TAG.

Als:
222

Py_TPFLAGS_METHOD_DESCRIPTOR
o] \|Ex A 7} A A A 92 ] A = (unbound method) 3] & 5 28-S LpeR YU ).

o] Z2 17} type (meth) o] A= HA:

e meth.__get_ (obj, cls) (*args, **kwds)(obj 7} None©o] o}d uwl) = meth (ob7,

*args, **kwds) 2} 5538l oF Fh

e meth._ get_ (None, cls) (*args, **kwds) = meth(*args, **kwds) 2} 553
oF T

°] £ 1+ obj.meth () 8 22 VA A HAE T2 1‘41 A A3lg 753 A it obj.
methol th g A A] “A A% v A4 = (bound method)” A A& THE A b5 th

W7 3.8 =7}

Als:
o] Ze2E 3 Fol o A& A AUtk BFFPe B, tp_descr_geto] A4E wjulch
A&y

Py_TPFLAGS_LONG_SUBCLASS
Py TPFLAGS_LIST SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
ol Z¥l 1+ PyLong Check () & & oA o] AP AH Fe QX
o= ol AR E Ut ol 54 AAE PyObject_IsInstance ()} 2
Ytk Wl A A5 /\P*"“Z} Ao L tp_rlagss HAA A3 oF Pt
A ) e ) B e A S A e 7}/\}“‘1ﬂ" A Oﬁﬂ"’ﬂ ErJr*“/‘r‘?‘rE?ﬂ 253yt
Py TPFLAGS_HAVE_FINALIZE
O] H|E& tp_finalize €X°] ¥ FRA & wf AFF Yt

WA 3400 7}
WA3ZSEE FA]: A Z 8Bl = tp finalize&F o] A & FZA o Yttt 713 5H7) wj &9,
o) 2ol o B a5 gha o
Py_TPFLAGS_HAVE_VECTORCALL
ol HIEx FHa7t¥HE 22523 7T o AAE YT AAE W&
A
=]

tp_vectorcall_ offset< FZIIAIL

Al

o]l IEE tp call® A&HY A A (static) /‘1 5 f3e del AEEUS o ¥
Py_TPFLAGS_HAVE_VECTORCALLS A44 317 ok th,

B A 3.99] E7}
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const char* PyTypeObject .tp_doc

o] & AA ﬂlﬂ EAEYS AF8E NUL-F 8 C 22kgol theh AE 3 298, ol F3 F9
A&r®2o A __doc oE EHE%EE+E Ut
A

o] =t A H Fol g F45 A FH Tk

traverseproc PyTypeObject tp_traverse

7H) A R 7)1 9] &M Frrof Y3k M A OB, Py TPFLAGS HAVE GCZY L HEZFAARA 3L

ok A2 Urh AEL e 25Ut

int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

tp_traverse fTL—?lE%t 7Ha] A] zl\_é] 7] ]"‘] ’Q’Z &S ZA = A B YT tp_traverse ¥
of Q1urA ol 791 L ] QAT AL 2R S sol 1 AR €l 2} Al 2| A ol U] £y vTrT() B
UG o Z Sol, 8L _thread § RE B4 local_traverse () AUtk

static int
local_traverse (localobject *self, visitproc visit, wvoid *arg)
{

Py _VISIT (self->args);

Py_VISIT (self->kw);

Py_VISIT(self->dict);

return O;

-,
ol
e
it
2
Jo
1o

>,

Al L. self->key

Yt
< 93l gc EEY

Py VISIT ()€ ZZ <& o8 ¢ 3+ 9y
ww = Q) A 9k NULL o] U} glo] W B uk 7
whd o], | 7k AL ]—Z’—Sﬂ dF7E | A= )
get_referents () @57t AAS 2L AR AY HEdIAL A=

o M
BN
My >
el ¢
1o
ne
Jz
i}
4
20 ok
ofy o

o3
+ =

%0, o,
rio
fjio

Iy s
<
ol

oY,
3]
o
ws
I
w
Sl)
<
)
H
= 0
(D
ru
|
rel
ok
£
‘o
[
r_Wl
>
;L
P>
Jo
ok
rr
o
)
N
ok
ﬂ[:
2
[
=
o
Sl
élr
o

3t} o:ﬂE o], 7 xﬂ7}tp weakllst% = &3

0 ere g o 2R o e 93

A& ol e e (e A2 At o
Fol 2B 27} o 1 4o} glof = Al A2 4 glo]

o
[>
Sy

e BN
Fr i ol o

=
Q
S
=
<l
N
-
-

Nl s BN
rlo, 0

1o, 9o o o
N,

RS
of |
==

(L oY N, g
[y

.
ko
B>
-

Py _VISIT ()= local_traverse () & visiQarg 7] 57t ol o]l 2d AS 2+

<
T
v
rlu
s
al(f

3] & & (Py_TPFLAGS _HEAPTYPE, PyType FromSpec ()2} A APIZ W5 o] 2 A3 722) 2
259 P e FxE Erduch webA 3] 4= Py TYPE (self) RS A, O 3 3
PFOrE @ 8 79 D)9 tp_traverseE TE50] o] AU f dafof it 23] ko,
3 AA T 7 A A A L 5 AU
A 3904 HA: 3 TF FL tp_traverseoA Py _TYPE (self) & WES Ao 7 7|ttt
o] M W2 JJrOWOM LB T1 402178 Q& o] A 3 A B ZE| Ao A 2Zo] WA E 4 gl Th

1+: Py TPFLAGS_HAVE_GC,tp_traverse,tp_clear

ol Bt tp clear® Py TPFLAGS_HAVE_ GCE?J]H_ H|E e} g7 A H &of 9
I 8|E, tp_traverse W tp _clear7F A B oA BF00]H 25 o] A3 o
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inquiry PyTypeObject .tp_clear

7] A =3 7]4 A 2] &4 (clear function) of] th 3+ M ER A Z Q. Py TPFLAGS_HAVE_GCZ# L H|E
7F AR EH AS Oﬂt&/\}o%‘qi}. A o ZsUth

int tp_clear (PyObject *);

tp_clear §W ¢ 7R £ A 7)ol A FA L & 7 A A Fx 82 Fe H AHEUTH F
doto], AIARIS BE tp clear 7 A elo] BE 2 c8a BolofFUth o] 22 Ulii}\fli‘r,
Aol MR koW tp clear T4E AF 3} 2 L tp clear F4E FAHBA
gggqu} FEBRoR: Fx £ 74 17) w & 4o E}EW o d9
tp_clear® /\U]—OEE;O I3} el= o} o

tp_clearE FAJ} A Yol &
tp_clear?] 78 %D‘r% A A2} o] stol W AR L & 3
Al et s H o] th gk 2 Q1] E NULLE A sf o

ﬁ
o O
Q
=~

static int
local_clear(localobject *self)
{
Py_CLEAR (self->key);
Py_CLEAR(self->args);
Py_CLEAR (self->kw);
Py_CLEAR(self->dict);
return O;

2 AAL 4G Aol eA Py CrEar() WAEZE AN oF FUTh LFD AR B e
NULLE 449 W7 38 A A o ek 28 a7 A eholof g h o) FE A5 E Fo
99 AA N AA o] 99 solW T= 52 FAHL AL 4 BFL FTR 4 2]

2 AUt (Z28E AA et AFH gfoldefol AL} ket Fx FW oz A3)). 1T TET}self S
Al Zz & 4 Qopd, 2319 A & vl A 5 glthsE A self7} &= AEE, 23E A
sk 2 E 7} 2 AJF el NULL ¢] H = Zlo] S 23 YTh Py CLEAR() UHEEL OFAS AR AHS

S g o,
Note that tp_clear is not always called before an instance is deallocated. For example, when reference count-

ing is enough to determine that an object is no longer used, the cyclic garbage collector is not involved and
tp_dealloc is called directly.

tp_clear @59 BEE T2 TS BL 07 W], T2 ¢ FJT 5 gt ol B4
o[} shol Wl Ao} 2L xR AAE ALY Dot oy ve], xoE B E o AAE
Aeoh3t, Bl tp_dealloc B4k tp_clear BEHESE A4 oks Ao] BelT + ATt
sholme] 4ulA) 427 AA ) T & AN S A E A =2 A 55 A Dol A B 4 A5UTh

As:
l%: Py TPFLAGS_HAVE GC,tp_traverse,tp_clear

ol Bx it tp traverse.o»]—Py TPFLAGS _HAVE GCZ#)2 v ES} 37 A B 3o :
SWIHE, tp_traverse ¥ tp_clearZt A H Fol A 5 00| H EF W o] A3 o A A5 Tt

richunpﬁm( PyTypeObject tp_richcompare

F X3} ¥] i 8+ (rich comparison function) o] T &+ A B8 & Z Q1 g], A2 o} 25 Yth

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

A WA v 7] W= PyTypeobjectol 93] AoH &9 e~ ol o] 1 &= Ut}

o] & vl AI(YWHH S E Py _Truel Py _False)E J%‘r*ﬂ oF Ut w7t oo 9l
%o, Py NotImplementedE WFEH3}al, o} of 217} WAY 8 NULL S WHSh3stal o @] 2 A4S A A
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sHok gk
o2 A= tp_richcompare®; PyObject_RichCompare ()& Al W] QAZ AT =& Ao H

gk

o H|
Py LT | <
Py_LE | <=
Py_EQ | ==
Py_NE I=
Py_GT | >
Py_GE | >=

FHA UL GLE GA AT 5 JES e AR A H U

Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)
H] 2 2 3ol whet, fﬂ'“oﬂ/ﬂ Py_Truel} Py_False& %?@ME} VAL_A$} VAL_B: C vl &
AR SAE AL ook AUt (5 0, Cint floatd 5= L5 UTH. Al A QA=
PyObject_RichCompare ()X S HH A4S A F Y}

Wk gke) @2 47k Suted S
ole} 7k g she, o9 & A5k Faol A nuLLg WEFh o
WA 3.7 7}
A
% tp_hash, tp_richcompare

o] A== tp hash} A AB Fof & AEFH YTk A B 39 tp richcompare?} tp_hash7}
E—‘,:— NUL LO] H MHE FL tp_richcompare} tp_hashg A& 3T

o

7183k

PyBaseObject_Type2 A<E 4 9= tp_richcompare +38S AlF gttt 28}, tp_hash9t
Ao, A5 Bra LG A o] Y Bl AABaE el 1T A%

Py_ssize_tPyTypeObject .tp_weaklistoffset

o] o Ax"ATL A F2T £ 9low, o] WE£ 0RTE 23 43 Fx AE 3
o] AA~EH A T XA A Y oH_/\ﬂ Z33 Ut (Ut GC 3 g
PyObject_ClearWeakRefs ( E}PyWeakref * () S AHEH
NULLZ iﬂﬁ}ﬂ%PyObject*?ﬂ/] 2 © 7} L35 o] oF Ttk

ol A= tp weaklist@ TEFSHA MFEAIL; I G AA AA ol hE 3 Fx o BlAEHEY

e,

As

o) Bt A8 ol o) A4 A, ofe) 1A 74 RN L. A Fol o 2 mAS A
g 5 IGLITh ol & A 90] W0l AP rhe ok A% Pl A SIS E ALY S e FaE
Sl== A4 tp_weaklistoffsetS T AT 2 Z, BA| 7} = A] 5 Uth

s Fog FoH Fol|__slots__ Ado] gLz, 2219 wlo] 2y F kst = 7Hs 3t 2l o] gle

ke AR P AE FE EES A HA R 2l AG EF L2 A9 tp_ weakllstoffseta
25 AT FL koA B2 QA FEU

el slots__ Ao _ weakref EEFolxgHY, G EE2AT Fo Axd o] O st
O3l AR B AEFHEVEHI, R LEANL Y tp weaklistoffsetol AZH YUt

ri
_%
=2
s
D
o))
2,
=
(0]
"—h
k)
rlr
|y
fu
©
z0,
|o
gE
oft
rlo
=
o
[>
oftt
=2
>

5 9] _ _slots_ | _
tp_weaklistoffsetg A&t
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getiterfunc PyTypeObject .tp_iter
A7) o E & o] B & Wk ool et A
ol el Eolgt= Ao Utk (N A2 o] &4 9l

PyObject *tp_iter (PyObject *self);

As
oldrs=AMH YPor AHHYTL

iternextfunc PyTypeObject . tp_iternext
ole gl ol ¥ 9 thF FH5 Wkt ool ek e A Q8. A2 t&3 25 yth

PyObject *tp_iternext (PyObject *self);

o2 o] ¥} 7} 4715 W NULL S WS of YU T); StopTteration ol 97t AW £, 184 4
S5 A5UTh T2 ol@ 7k BAsHY, oA NULLS Wl of Fth 1 EAlE o] Wel dAdAT
2 A5 AU

ole &l o] ¥ gh=
OlEﬁEﬂOlEi P2 tp iter FFE Ao ofsim, 7 T (A olH e ol B 2" 27 obd) o] g
olE} A2E A B Wk oF gt
o g Pylter Next () 22 AW ZsUnh
A5
o] BE: Au Poz gogUch
struct PyMethodDef* PyTypeObject . tp_methods
o] B9 It WM EE AAStE PyMethodDef T2 A 9] 4 24 NULL-F 3 W € ‘41?1 A A 2 QTE.
o FEuith MiAE 23 ydHE 3ste Fo 9 (o tp dictE
G %o 27Tk
As:
ol A= A B o 3] FLHA UM EE T WMAYUES S Tl FEH Y.

struct PyMemberDef* PyTypeObject . tp_members
ol o Axud o) At oY W (A=Y SX)E A A Sk PyMemberDef 29| 2 NULL-F
vl ol o Ao A Ee.

“

Wi o) g uich Wl Ul 2T AE S £ Yo DA el (o) ep_dict & FEFHAA L) ol G5o]
Z719 ek,

As
ol A== A H Yo o3 FLHA FFUTH(EH = e WAUSS T ASFHUh.
struct PyGetSetDef* PyTypeObject .tp_getset
o] o] AAH A 7_-“/\]-Q EFHEE A= PyGetSetDef:y’-ZXﬂ-J A A NULL-Z & HH O‘?ﬂ_oﬂ
oe e A ZAH,
W9 FEvieh, getset AT HEE LFSHE Fo) GV CFe tp_dicr S FRAA L) 0] T2
o] 2748 U},
As:
o] A= A B Foj o3l FEH A gFUTH(AME A ERRE= O WAYUESS T3 AE5FUTh.
PyTypeObject* PyTypeObject .tp_base
B &40 AEE L Mo aqo] e AEA EAH, o] 2EAE, B 44T ALY OF
e vle e sEolo] § AAE SA0w A48 oF gk
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B ©F ZAFIE A9 2715 740l A5 Ut C9AE 21541 F
constants)” o] o St T} EQ B2 FA|FA 07 HEE = PyType _GenericNew ()2} Z+
= FE83C99 F4 A4yt

flo B
o o
S
NE
X &

a
2%

L]}, PyBaseObject_Type () 3 22 B A o] %] ob2 wWiol] 489 &g ‘& diA= Fa 55
ARe dart gtk ARdYs ole A4 F glom (geee A AT, MSVCE xl A3skA]
et T Ao LE B ol 54 SN QA9 RELS AT

A

=
AHAOZ tp baser &4

2go| 273} gl A ook F T

Al

o] WE= A1 Foj o8 A% A ekl ok (P 3),

7|23k

o] r o] 7B 7L sPyBaseObject_Type QU TH(To| M Z &2 T8 of| A= object F o & L&A

|

Sl<ieh.

PyObject* PyTypeObject .tp_dict
ol GH el & pyType_ready () ol 93) o 7)ol 43 Utk

o] A== UntA 0 & PyType_Ready 7} 55 7] Aol NULLE 27|35 ofoF Tt} P 7] o] E

g HEE x3ele gAY RE 2732 £5 95Utk 9t PyType Ready () 7} 8L 273314
Foll thet F7F o] E-|RETZF(_add_ () & 22) W z=d Aite] sidsA] ob+ 4ol e o ‘j/‘%
vl #2748 = s yth

A5

o] BEE A1 gol o5 44 A vt (170 B = HEL BHE HAUSES B 4S
Fuh.

718k

o] BE7}FNULLO| W, PyType_Ready ()& M 9AYEE @FFYTh

. PyDict_SetItem()S AR AY 2 Ao g U8 C-APIE tp dictE $HF
AetA FsUth

oL
-
rr

Y, o,
rlo
e

descrgetfunc PyTypeObject .tp_descr_get
‘ﬂéﬂ%aywﬂAﬂﬂdHﬂﬂJﬂa

Fa AR e gL gk

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Al:
o] A== AMH Fo=z AJ&LH T}

descrsetfunc PyTypeObject .tp_descr_set
U3 e g AQsta AA817] 913 el g A e ZolE.

g A = Zsdth

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

value A A= ZFe 2HA)1317] Y8l NULLE A A F YT}
Az

N

H
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o BEr An oz FEPUrh

Py _ssize_tPyTypeObject .tp_dictoffset

o] 32| Al ~E o] AxE2 WA T TR DU GO H, o] BEE00] o] v AxE 2 WA
gdAqyg] go] AAaE oA L ZAS 3T} 0] LEZ AL pyoObject_GenericGetAttr () ol

RPN

ol BEE tp_dict& EFBHA] v A AA 2HA & o E R E thst 9 gyt
o A=) gl 02t 2w, Ands Ta Aol AFeRRes] LxAL AT, ghol 02tk
od, gadle pade fosind oade AYTUL, S5 22 4 a o oA,
1262 72 Ao A ol 3ol E9R wolx LG oF T T o F Fo] A28 W5 gAY

£ serolLuples] A o] 2o o A4 ek A M el 771 2] w 9] 2350 317

Eﬂﬂh—, tp_basicsize BEE o] ¢ 2 F7H 9A v 2| E s of ol Fo st 2. 22H
S Aol ol A AE A, B AN e 7 EAL W e 98 PR AT tp cictor oot g
~4 2 A7 ok Fch

ANAFAY A g e Q2L th3 3 2ol 29| tp_dictoffset & & A4ME 4 5y th

=

. O 5
;3708

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*) :
round up to sizeof (void*)

7| A tp_ ba51c51ze, tp itemsize W tp_dictoffset2 q AA|AA 3}, ob_sizes A~
oA AUt A4Eob_sized B3 E A5 o] 2210 3 E A Fsng Aigho] AHLE U
th (o] AAES A P 2= ¢ls Ut _PyObject_GetDictPtr () oA 3Tt

Az

ol A== A H ol os ALEF Utk skt ob e YA HE A F = FRSFAUAI L. A H Fo] o] e A

NG+ dF5Uth ol AR P JdadaTt o2y de the L2 9 E AT

3yt "gMYels @4 tp dictoffsets $3 HHAHBR, A 71 5 A grotok Fth

S 2oz HFojd Poll _slots__ Aol §laL, dxd2 i MU E Zte o] F o gle
, B €50 da"da v Xol] 7153 tp dictoffset2 AT EFY LA HHH

Ytk

e Ror A Poll __slots_ AAde] Jow, F2 Wo]aF oA tp dictoffsets FEF

Ut

(_slots_ el __dict_ h= £Fs F7M% 7Itele &= 1, &4 £ 2ot

d2v__weakref A 75O R FIHSjoF T+ 5T

7183k

ol el 71l Ylsyth A4 ¥ 47, o] d=7FNULLol ™ da' o el __dict_ 7}

WS ol A gt

initproc PyTypeObject .tp_init

A28 27)8h §o) H @ A E A £H,

ol e gAY __init_ () WIMEA SR YT __init_ () SFURRIZIAE, _init () F
TEHA R A2HAS ZPT £ Qon,  init_ () HAES A EE80] AX2HAS THA
2713 & 5 sl ynt

e A2 ot 25 Yt

int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

self Q12F= 271819 AA~EAJAYUTE args@kwds A A= init () &9 JX & 719 E AAE
UERY Y Th
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NULLO] obd ], tp init T4t FE& TE3 A2EbAE JAHoz s ul, 2] tp new 57}
POl AAHAENSSG T SEH YL tp new 7 del]l o AE o] old gh 2 Fo] AAEHAE
Wkl ol R tp init 4T TEHA UL tp_new’l G P2 AE F AAEHAE W

S, B O tp init7 EEH b]i
dE3tH 0 vbgkstal, o 3 Alofl = -1& wk3kstar o 9] & A A Foh
Az

o) gEt An Yow 4oy

7123k

A ) A5 o A=l 1R gkol G

allocfunc PyTypeObject .tp_alloc
OAE A EeF Shof T3k AR A EQlE,

-
g AR O dedth

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

A%

ol A=A AH ol el FEHA T, FA ME P (FWE 2o R Bl AH F) ol 45 A
FEUT

7183k

TANE Y B, ol Bux XE Y T A ke FASH] A T4 pyType GenericAlloc ()&
2 A3E Utk

4 M H Y] 4, PyBaseObject_Type PyType GenericAlloc ()& AHEEULh o] 2] 4
Moz gojd BE Yol A= #Fgdh

newfunc PyTypeObject .tp_new
o]/\Eq/\ /\H/H '61— oﬂ I:H‘G]-/\-]EHZ_J' ) E{,

L =

T4 A9 e 2oy

PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subrype A= RHE 01 A3 g AA ] F T argsohkwds A% F 52 A AYE AxE
4ﬂﬁqwswmwﬂq>wwﬂ*ﬂzgﬂhshrﬂOJ&%ﬁ%ﬂ FBAA 2 o] Fe) Aqn
B 5 JUh (A E o] gt P ohd T,

tp_new &= AR o 2L 33357 Yol subtype->tp_alloc (subtype, nitems) & 3 &
dlok 53, 23 ohe % 989 BT F7} 27198 SAooF Frl ok LA LA} DR
T A= 278 = tp_init A 7)o WA of Fuich st 12, EW P9 A BRE 27|37}
tp_newol| Al 3= ofof 6101, 7hHF o] A thRE 27|35t tp_lnlti u] F] A of Fth.

AL

o] == tp base’} NULLO] U sPyBaseObject_Type Sl A A Fof o3 AT R o= A2 AlY

83 A8 ol o 3] A<E LT,

MRy
A7 B A5 o) BEol A1 Bko]l 95Tk o)k £R0I NULLE A H 9w, Al ALHAE @
799 e TEY 5 Aee TR olvhE A2 F50h 2L, ALRAE BES THE P o
sle At
freefunc PyTypeObject .tp_£free
ylypeObj P_

Ao G Al Grol et A9 4 AL, ABe ket gtk
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void tp_free(void *self);

o] M3} T3E = 278} A = Pyobject_Free () QY TH

&o|A], o] EE & PyType GenericAlloc ()3} Py _TPFLAGS_HAVE GCZ# 1 HEQ
71l A dF A 7|2 AP YTk

& o] A%, PyBaseObject_Type< PyObject_DelS A&t}

inquiry PyTypeObject .tp_is_gc
Z7HAIA A7 A TEE = ol theh A8 A 24 E.
7HIA R 7= 54 AA 7L A 7Hs A
X1, Py TPFLAGS_HAVE GCZ# 1 4]
z2 ?51—1:1—5] o]/\E-]/\7].1§;—5]01 gJom, Ao =7 I
o G52 Aol YUtk K 5 AAEA
STk AE e e 2t

int tp_is_gc(PyObject *self);

(1 A2 FLdF A= @ AAYUTE vlEF &, PyType Typed o] 45 Hsto] Aoz Sgd
k. %EEE gdd S FEFUSh)

o] £Xoll& 718 3ke] gl Uth o] BEZINULLO| W, Py TPFLAGS_HAVE _GC7} 7154 S5 EE A

g5 h.

PyObject* PyTypeObject .tp_bases
ol 2ge] RE.

oA Fels PO vEolZl Yol sl AAFUTh 402 Fo)H P 45 nULLelofof Pk,

o] EEEFEHA FF U

PyObject* PyTypeObject .tp_mro
3 Aol A Z3ted object 2 Brhe S3E Wlo] 23 3

As
ol A== A& A F UL PyType_Ready () ol &3] Al 2 A4Hg Yt

PyObject* PyTypeObject .tp_cache
AREE A ks U T R A8

As
o] EEEEHA BFUTh

PyObject* PyTypeObject .tp_subclasses
Ao e thek oFet % P AE. Y A4

%
o
el
i
ok
rlr
e

4
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o] EEEFEHA FF U

PyObject* PyTypeObject .tp_weaklist

ofr

o] @ AR thEt F FxE AT F Fx 2 AE FE AEHA stk R A8
As

o] EEEEHA FFUTh

destructor PyTypeObject . tp_del

ol B HAAH YT thAl tp finalized ARSI L

unsigned int PyTypeObject.tp_version_tag

H A= FRA O AE A s= Wl AHEF U W& A§
A%

o] FE=EHA FFUTh

destructor PyTypeObject .tp_finalize

Q' sho] Wl A o) A gl thak AE A EAE. AT

ez

ofy

Ytk

rlo

void tp_finalize (PyObject *self);

tp_finalize7} B4R W, A ZelH L AAHAE Fo]deol = B o5 .
WA A7 (QleBs AR B okl el A9 A4 eI A=) G d] TER
ol Zol £, 1z ¢S B7) Aol TEH o] B4 Aele] Y AR E BES BT,

my

ETEREER R AT R

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);

V4

/* Restore the saved exception. */
PyErr_Restore(error_type, error_value, error_traceback);

&S EAE) o) =S 1858, Py TPFLAGS HAVE FINALIZE Z# 1 H|EX A3 ok g
o = © 2—= V_ _ _ = =70

gt

3 7}‘3]%1 HE el R A, tp dealloce 7 ﬂ% TE Ay =R oly g, BE gl &g
EoA TEE AUtk (AA7L 2 S5 <389 47 HY, AT 32 BE 2 EoA Y 7t
H) 2] =3 oz +349 4 Ad5YTh. tp_dealloc ©] igﬂh 2 E=E

Interpreter Lock) 2 A -F3t2 &, 5}o] A APl 3 &0l = EA4| 7} 5 A &5ttt <A A
A7} th2 Cu C++ 2ol B2l 2] 9] AR S 312 61, tp_dealloc= S5 3 28| =0 A I A& o8l =

ol B g o] 7AS 9ukalA] ok=x] =95 o} 3114;}_
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© B7]:
“HH g A A Thold 2] A o] A7 (PEP 442)

vectorcallfunc PyTypeObject .tp_vectorcall
o) § A o] T2l AL NEE B F, type. _call A AHES TASE W ASFY
T} tp_vectorcall©] NULLO|®,  new 9}  init_ EARSI= 7B & Fd o] AFEE YT

Al
o] == AF&E %] gkt
=3.8

WA 3.9 27k (BE£ 385 F A A U397 E AHEHUTH

1236 & A
AEAog CIZENAN AYHA HFL AA (static) YU T & A A PyTypeObject FRA = ZE A A H
A H 1l PyType_Ready ()& /\]—-9“0]'01 2713 Utk
2aA o7 ato]oA B H ol vlal o] AlgkE Ytk
o A P st o2 AgEUth &, s 5SS 5 fsdTh
« A Y AA (2ol da"Has opdUhE 2 Y UTH Stoj oA & A9 o EFREES
A AT 5 de
o BA Y AA= A H Qe e E oA FREHEE, A B Qe Z e FE A S £361R] Folok g Th

S, PyTypeobjectt 94 ABS QR oI B R, B4 Y& A B BEL 54 shol 4 WA

(minir version) o] 9+A| 7 5} L 3 of $hu T

A g oj ot o o+ 7] & H & (heap-allocated types), == Z 7| 3 & (heap types), Q11| o] = 3}o] A 2] class
$oz A48 2ea9 A Aol Tk

il

(

=]
PyType_Spec +ZAE N1l PyType_FromSpecWithBases () & <&31d H Yt}

12.4 X} Z4H| £ = A

PyNumberMethods
ol F2AL AN} A ZRESS
SA 2R EE Aol Ay s FAF o) &

T2 B oE e 2H U

>,
ofo
o
rir
o
-
=2
4
g
&
rO
)
it
ot
xfy
A
v
)
%
+
rlr

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;
binaryfunc nb_1lshift;
binaryfunc nb_rshift;

(THS seTATol A1)
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R s S e e P I )

binaryfunc nb_and;
binaryfunc nb_xor;
binaryfunc nb_or;
unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

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;

oF T (ol =
CEERETR

w—

A5 NULLS WHEShaL

Zr31: nb_reserved == A

o A o] F o] uHF] 35 Ytk

binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .

binaryfunc PyNumberMethods .

nb_add
nb_subtract
nb_multiply
nb_remainder

nb_divmod

ternaryfunc PyNumberMethods .nb_power
unaryfunc PyNumberMethods .nb_negative
unaryfunc PyNumberMethods .nb_positive
unaryfunc PyNumberMethods .nb_absolute
inquiry PyNumberMethods .nb_bool

124. =X} A LA
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unaryfunc PyNumberMethods .nb_invert

binaryfunc PyNumberMethods .nb_1lshift

binaryfunc PyNumberMethods .nb_rshift

binaryfunc PyNumberMethods .nb_and

binaryfunc PyNumberMethods .nb_xor

binaryfunc PyNumberMethods .nb_or

unaryfunc PyNumberMethods .nb_int

void *PyNumberMethods .nb_reserved

unaryfunc PyNumberMethods .nb_float

binaryfunc PyNumberMethods .nb_inplace_add
binaryfunc PyNumberMethods .nb_inplace_subtract
binaryfunc PyNumberMethods .nb_inplace_multiply
binaryfunc PyNumberMethods .nb_inplace_remainder
ternaryfunc PyNumberMethods .nb_inplace_power
binaryfunc PyNumberMethods .nb_inplace_lshift
binaryfunc PyNumberMethods .nb_inplace_rshift
binaryfunc PyNumberMethods .nb_inplace_and
binaryfunc PyNumberMethods .nb_inplace_xor
binaryfunc PyNumberMethods .nb_inplace_or
binaryfunc PyNumberMethods .nb_floor_divide
binaryfunc PyNumberMethods .nb_true_divide
binaryfunc PyNumberMethods .nb_inplace_floor_divide
binaryfunc PyNumberMethods .nb_inplace_true_divide
unaryfunc PyNumberMethods .nb_index

binaryfunc PyNumberMethods .nb_matrix_multiply

binaryfunc PyNumberMethods .nb_inplace_matrix_multiply

12.5 OfE A L= A

PyMappingMethods
o FEA L AA v ZEE L TASHE o] AHg I Fol T ZALE Ptk Al A
w7} gl ok

lenfunc PyMappingMethods .mp_length
o] ¥ PyMapping Size ()8} PyObject_size () olA AHEHEH, 22 AE ZEg Ut AA 9
dol7t FelH o] QU] ghow o] LFS NULLE HF T 5 Tk

binaryfunc PyMappingMethods .mp_subscript
°] & & £ PyObject_GetItem()3¥  PySequence_GetSlice()o] A  AF &
PyObject_GetItem() ¥ ZL& A HE zt<5 Uty PyMapping Check () &47F 1S vl
W, o] £2& Aok 18R oW nuLLY £ Yt

5 o,
@ stel
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objobjargproc PyMappingMethods .mp_ass_subscript

o] & 4 = pyObject_SetItem(), PyObject_DelIltem(), PyObject_SetSlice() Y
PyObject_DelSlice () oA A& EH Ut} PyObject_SetItem() I Z2 AHE ZAAYH vE
NULLE AA3te] 55 AAT +5 lFyth of Xl NULLol|, A= 35 3t A A&
A Q3R gk Th

12.6 A|EHA ZHA| LA

PySequenceMethods
ol FRA= AN A AL ZREFS TS = U A She drol i 2RIH S Ee Ut

lenfunc PySequenceMethods .sq length
o] & & PySequence_Size ()%} PyObject_size () oA AH&E M, T2 AW ZrF Utk £3
sg_itemdt sq ass_itemeRg ol =7 dYLE A2 st dl AHEF U

binaryfunc PySequenceMethods.sq concat
o] g PySequence _Concat () oA AHGE W Z-& AWe Z5UTh nb_add €%2 3 <A
SAS AERE S, + QAP A = ARS-EH Y T

ssizeargfunc PySequenceMethods . sq repeat

°] ¥ Pysequence_Repeat () oA AFEH v 22 A& A5 Uth nb_nultiply €% &9
A BAS AR F, + QiAo A AE U
ssizeargfunc PySequenceMethods sq_item
o] &4+ PySequence_GetItem() Oﬂlﬂ AFeE ] 2o A 25Utk mp _subscript &
%E E AB2A2zm3 YA (subscrlptlon) S A& 3+

5, pyObject_GetItem ()N A= A& H Yl
PySequence_Check () S457} 12 vigeel W, o] &2 & Yokt 28X oW NULLY S5

&k

=9 de 2= thg 3 2ol AP Uth sq_length £X 0] AAAH, o] & TE8t1 A|AX Aol &
AH&-31o sa_ itemo] A& ¢ AAAE A4 YT sq_lengthZ7FNULLO| W, Q€A = I 2

ol AgH YT

ssizeobjargproc PySequenceMethods .sq _ass_item
o] 84 pPySequence_SetItem ()X AFRE W 2 AHE 2r5UTH mp_ass_subscript &
= ool 5 A} AAE A =T F, Pyobject _SetTtem ()3} PyObject Delltem()o|A%
AREEUTH AR 7 5 YA AAIE A DekA] o d o] X2 NULLE EA & 5 A5 UTh

objob]proc PySequenceMethods sq_contains

o] &4+ PySequence_Contains ()X AFEE = 9o 22 4 H-& 25Ut o] EF 2 NULLE
34 & 4 5 Ut} olu PySequence_Contains () £ X 3h= A2 23 w712 A|lAXE T3]
‘%}’5'#%“4 =3

binaryfunc PySequenceMethods.sq inplace_concat

0] = PySequence InPlaceConcat () A AF_2Em Z& AHE zt<5Uth A HA 3
AXAE A 2R o FYth o €32 NULLE $A4 & $ 9o, ol
PySequence_ InPlaceConcat() 2 pySequence_Concat () 2.2 ZW FAUT}H nb_inplace_add
E£2S Tl A AAE QAS AES E, S Y +=oA AHSF Y

ssizeargfunc PySequenceMethods.sq inplace_repeat

o] T4 = PySequence InPlaceRepeat () A AA{EH Z2 AW 5y A A
A NARAE 4L TAS BBAF FUTh o] EL WILE UA F & 9o
o, o]u PySequence_InPlaceRepeat () &+ PySequence Repeat ()2 Z % 3 Yt}
nh_inplace miltiply 22 ol 24 AAE BAL AED T, 22 o =] A% A
Fuot.
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12.7 B AN L= A|

PyBufferProcs

o] TZAL=WH 2 EZ Q3 T4
A7 W E d o8& An A AA o =&5h= S Fo gt

=2
=
ot
b
ro,
i)
il
ot
fy
°
Iy
[k

ZEZL A|-F A} (exporter) 2

getbufferproc PyBuf ferProcs .bf_getbuffer

o] B4 AHL e T 25Uk

int (PyObject *exporter, Py_buffer *view, int flags);

view & 7]%-7] 918 exporteroll 2 flagsoll AW 242 AL FUTE EAE 3) & A2 51, o] F4el
TR TS BAE W= A S8 of Fhut)

) 23S 5L 5 AdeA FAdUth 234 Fod, PyExc_BufferError& YA 7] 1L
view->o0bjE NULLE A A3} -1 vk&shych
2 849 2= AFYch
(3) WEHW7] Sofl th 3t 7 7 EE S7HAI Y T
@) view->obi & exporter 2 4731 view->0biE T 7 P Y th
(5) 0& wHEF T
exporter 7k W13 g AFo] Aot E] o] R oW, F A 8 AAE AT 5+ AFHTh
« A WEW ) Bl 2t 1442 AlFA AA S 9T = Ao o
FxE AAZ U
s B0 W R Yol Eale RE AN 2 A GUF ULk o714, view->obit FE A
g A2 Fx7F gyt
view®] 7§ BE = A W3] FxAo A Jom, AFA7 5 8o SFdHoF ot 22
A v 24 Fael dsuTh
py_buffer FEAMANA 7HeI A e BE W& AFA A £310 e £u 27} gl WA §
B8lloF Ut} format, shape, strides, suboffsets D internald 28| Ao A= 217] A&
Utk
PyBuffer FillInfo ()= RE QA §8S Sul=7 g stHA 3l vlo|Ed ¥ S A =&
g e S AT

PyObject_GetBuffer ()& °] &5E ARE 2HAL & AdE o)A d Y

3l view—>o0bj

releasebufferproc PyBuf ferProcs .bf_releasebuffer

ol o AL e 2EUTh

void (PyObject *exporter, Py_buffer *view);

HE Y A 23S AUt LS AT v QoW pyBufferProcs
bf_releasebufferv=NULLY $ YFUTH 2E A o, o] §4 & FH2 37 22 A9 4

SAE B P
(1) WEY7] 3o et Y& 7128 E S dth
(2) 7F2E7F0 0], views} - H & 2 E 3
A&A = 9tEA] internal BEE AME3te] M3 54 A4S 4
L A o] HAGE AW &n Ak Al ¥ 3 8] AHES view <)
o] & PyBuffer_Release ()X AH-ELE FHHER view->0bjE AT
Yt (o] AMAE IR &S EF=d FEFUh.

i
=
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B
>,
N
R
o
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o
9
o
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PyBuffer Release ()= °] 7|5S A=

2R v 2§ 9lE) 5 o] 2 Y T,
12.8 HIE7| 2R 2RA

WA 3.50] 27}

PyAsyncMethods
o] F2A & oo El B} |5 7] o] Elelol ] A E PRSI vl BRI Fpol B3 AL S B
Utk

F2A Aot e H 2EUh

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods .am_await

o] Fao] NS e 25U

PyObject *am_await (PyObject *self);

5ghe A ol Bl el o) Bl o] ok T}, F, Py Tter Check () ¥HE A o el 1. el ok ¢
k.

A7} o] 5l o] Ej o] ohUl W o] £FSNUILE ABY S

.

unaryfunc PyAsyncMethods .am_aiter

o] 5o AL e 2E Yk

PyObject *am_aiter (PyObject *self);

Must return an asynchronous iterator object. See __anext__ () for details.

AA 7 HE7 OB o] ZEEZLS 23 o o] SRS NULLE AAE 4 95Ut

unaryfunc PyAsyncMethods . am_anext

o] F5ef AL theT 25U

PyObject *am_anext (PyObject *self);

whgks] o itk APAI S 82 _anext_ () & HEH

129 =2 & typedef

PyObject * (*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)
o) Warel BAL W T e 2SN WL BT Belsh
AASA AEH T, 002 273 A9 ob_refent= 12 AAE T ob_typed & Qx2 AAH
HR2g EF g3t 2AHE A&l ok YT FO tp itemsizeZ}00] ofYH, —.ZﬂJ ob_size
FAE = items 2 2 7)315 1 & GE w2 g EE9 éol——tp basicsize + nitems*tp_itemsize

of of B}=t, sizeof (void*) & W4 E A2 23 Hojof Yt} 22 2] 90 W nitems 7} AH&F A
dom 859 Aol tp basicsize o oF U Th

At} o_lc\?j¢°ﬂ A 3e 4 oo,

12.8. H|S7| A L =H| 231



The Python/C API, £A| B{Z 3.9.23

o] e rhE JdAEA 2758
tp_newol 4] 53= o of FTh,

void (*destructor) (PyObject *)

QoA fotof Fuith, 27 RS FYE

void (*freefunc) (void *)
tp_freed ZARIAIAL.

PyObject * (*newfunc) (PyObject *, PyObject *, PyObject *)
tp_news FZIFAIA] L.

int (*initproc) (PyObject *, PyObject *, PyObject *)
tp_initE ZFARIAAAL.

PyObject * (*reprfunc) (PyObject *)
tp_repra FRBHA A L.

PyObject * (*getattrfunc) (PyObject *self, char *attr)
Ao B o 22 HE g wag T,

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)

it
v
o
[
pa)
rlo

A7) W E o =2 HE ghe ARIUTE o E el HEES AR 3he] W value A NULLE AR H T

PyObject * (*getattrofunc) (PyObject *self, PyObject *attr)
AA S ¥ E A ERRE g& Wt
tp_getattroE FZRIAA|L.

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)

A7) W o 22 HE ghe AU o = el =2 A48 el W value A NULLE AR F U T

tp_setattros FZIIHNAIL.

PyObject * (*descrget func) (PyObject *, PyObject *, PyObject *)
tp_descrget & FRIFFHAL.

int (*descrsetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrset 2 IR FAA L.

Py_hash_t (*hashfunc) (PyObject *)
tp_hashE ZAZRIIAIA L.

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompares FZ 34 Al L.

PyObject * (*getiterfunc) (PyObject *)
tp_iterE ARIIAIAL.

PyObject * (*iternextfunc) (PyObject *)
tp_iternextE FZIAI A 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)
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int (*objobjproc) (PyObject *, PyObject *)
int (*objobjargproc) (PyObject *, PyObject *, PyObject *)

=2 gtolA 3 oo kst JUth. of 7)ol = ool whd 5 A= A AFE o] 23 Ut
AR E=7IGE L I A E RS YT o @2 oA, A8 F 2 9 A5 4] &= defining-new-types £} new-types-

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObiject),
.tp_doc = PyDoc_STR("My objects"),
.tp_new = myobj_new,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

bi

o AA| 3F 2 7] 3} AL AFR- 5= o] A T E (£ 3] CPython ZE H| o] Ao A)E S % 95U Th

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O)

"mymod.MyObject", /* tp_name */
sizeof (MyObject), /* tp_basicsize */

, /* tp_itemsize */
(destructor)myobj_dealloc, /* tp_dealloc */
0, /* tp_vectorcall_offset */
0, /* tp_getattr */
0, /* tp_setattr */
0, /* tp_as_async */
(reprfunc)myobj_repr, /* tp_repr */
0, /* tp_as_number */
0, /* tp_as_sequence */
0, /* tp_as_mapping */
0, /* tp_hash */
0, /* tp_call */
0, /* tp_str */
0, /* tp_getattro */
0, /* tp_setattro */
0, /* tp_as_buffer */
0, /* tp_flags */
PyDoc_STR("My objects"), /* tp_doc */
0, /* tp_traverse */
0, /* tp_clear */
0, /* tp_richcompare */
0, /* tp_weaklistoffset */
0, /* tp_iter */

(THS seTATol A%)
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R s S e e P I )

/* tp_iternext */
/* tp_methods */
/* tp_members */
/* tp_getset */

/* tp_base */

/* tp_dict */

/* tp_descr_get */
/* tp_descr_set */
/* tp_dictoffset */
/% tp_init */

/* tp_alloc */
myobj_new, /* tp_new */

~ S~ 0~ N

~

~ S~ N~ 0~

O O O O O O O o o o o
~

~

bi

ket

0

=, dzds G B A4S A U5

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,

a
“

ol

SRR SN PN

eI

it
it

7] 9

oot >,
4>z
it il

ofo o,

} 528 4 gl s AE e (18 Sof Mxe Axe

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,

(THS seTATol A1)
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R s S e e P I )

.tp_new = NULL,
.tp_repr = (reprfunc)myobj_repr,

bi

(27 2o A xe]) 7HF e A4 9

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",

bi

(7h3 Aol Axgxe]) 7 ket A

o

typedef struct {
PyObject_VAR_HEAD
const char *datall];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

A" el g &
37 AL, A7)
° ]ﬂqufﬂ-€g§1

=

sl e A7)
A (7he 22

7 &4k

£ 55 of 33

H
AHolYd L wEHY, & AAY tp flags BEJ} Py TPFLAGS HAVE GCE =
+4 HA7b 7bd oW, tp clear T+ X A|-&3l oF

tp_traverse 74?471 = AlFaoF gtk Fo I
St
Py_TPFLAGS_HAVE_GC
o] Ze 27t AR Fo AA L 7)o AHE FFS EF3NoF Uk A E S8 ol AAE
" o] AA e s 5 Yt
Aol i o] A= 7 7HA F 22 E5 8 oF T th:
1. A 8] W’ 2]= PyObject GC_New () W} PyObject GC_NewVar () S AH&38to] sl oF gt
2. o2 AElojvel et FxE 2T+ e BE BE7FRVSHM, pyObject _GC_Track ()& &
=3l of ¥t
up R 7FA 2, A A 9] sl Al A} (deallocator) += Bl 2 S f 2] S £43f oF ]t
1. o& AE ol & Fx 8= D=7 F &35 7] Aoll, Pyobject_GC_UnTrack ()& &3 oF Fyth
2. AA| 9| Wl B 2= PyObject_GC_Del ()& AHEste] &9 sl A= of oF Pt
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7d 311: If a type adds the Py_TPFLAGS_HAVE_GC, then it must implement at leasta t p_ t raverse handler
or explicitly use one from its subclass or subclasses.

When calling PyType Ready () or some of the APIs that indirectly call it like
PyType_FromSpecWithBases () or PyType_FromSpec () the interpreter will automatically
populate the tp_flags, tp_traverse and tp_clear fields if the type inherits from a class that
implements the garbage collector protocol and the child class does not include the Py_ TPFLAGS_HAVE_GC
flag.

TYPE* PyObject_GC_New (TYPE, PyTypeObject *type)
PyObject_New () @+ GAVSHA GV, Py TPFLAGS HAVE GCZ# 27} AR D AH o)y AAE 93 A.

pul

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar ()& S AFSHA W, Py TPFLAGS_HAVE _GC Zd 27} AAH A oy AAE ¢
sk 4.

TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
PyObject Newvar ()l o3) S5E A7l 2718 WAL 27171 24 H A AshshE NuLL
2 WG op oF4 58717 3 A 347 SFobor Fuick.

void PyObject_GC_Track (PyObject *op)
5717k 2450 A eld AR Aol AM opE /MU Th £ A7) H e Azke] AR
T ong FASE X AM FaMOF G tp_traverse A8 77t FA S ZE =T}
FEHAE T & ok uth B Ak ERE 2A JYTh

int PyObject_IS_GC (PyObject *obj)
DA 7 7P A SA7) 22 e 2e TEEE00] o 3

< Rhgbetal, 294 ko ® 05 WY ok
o] B4:7} 0L WEksld u R A7) AA S A 4

int PyObject_GC_IsTracked (PyObject *op)
opS) AA Fo| GC Z2EBS TARILop7t AA) 1A 2717 54 ol W 12 W Estn 134
o™ 0 vk th
o] AL sho] W ¥4 ge.is_tracked () o sHF Y-
WA 3.9 F7}.
int PyObject_GC_IsFinalized (PyObject *op)
opS] AA o) GC =2 £ FASIL /A 27717 opE o] v sl defol = Yo 12 Wesh
284 ko® 02 wagyh
o] 212 sto] W 4 gc.is_finalized() o siF YT
B A 3.9 &7}
void PyObject_GC_Del (void *op)
PyObject_GC_New () Y PyObject_GC_NewVar ()& AFE3le] A Ao €4 w22 & A gt
void PyObject_GC_UnTrack (void *op)
TR 7 FA5h= AH oY AR AN op AAE A AZUTE PyObject _GC_Track ()& ©] A4
of thall ThA] T ste] 22 A7) Aol Tl 74 5 lgell §oI S A . FRANA A (ep_dealloc
A 7)) tp_traverse A2 7] A AbEdt= D=7 F R3] H 7] Aol AAof hsf o] FrE T =5
oF g .
WA 3.89 A4 WHA: _PyObject_GC_TRACK () & _PyObject_GC_UNTRACK () "|Z 2+ Z-& C APl A

AAH F U

tp_traverse A2l7lE tha T 2L G G4 WA A4S WolE AU T
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int (*visitproc) (PyObject *object, void *arg)
tp_traverse A2 7|0 ALH & WA T2 §. o] e B Sh= AA S object®, tp_traverse
A 71o] Al A w7} HpE arg® T EF o] oF Ut ol Foj= &3 7H A FHAE F A
A5l ole] E A 4 AS IV TH AS AT A ) HER B8 A4 oF S et fauTh

tp_traverse A2l 7]& tha & o] o] oF Fth:

int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
Ao AA|e] Bl T4 AT TAL selfo] 47 = 2 AR ol tha visit F4-5 T E oF 51,
visitol] TSt w7} W= 239 AL A2l 7| 2 ADH arg g Y T visit ¥4 NULL object A=
=39 oF DU h visit7F00] oY ZHS ulEslE 1 Zho] 2 A] ukElE] o] of 3t}

tp_traverse A7) 442 daslst/) A1, py_visTT () MAZAATHYCh o] A E G e,

tp_traverse +dL AR} o] 5-& &3] visit 2} arg = A A 3l oF Fth:

void Py_VISIT (PyObject *0)
o7} NULL©] o} ™, 0 &} arg AAFZ visit 22 Tt visit7h0°] obd g2 Rb&std, 17
Hkskehu ) o]l M3 2 & ALS-3HY, tp_traverse X 2 7] 7} th2- 3 2ol Utk

o

static int
my_traverse (Noddy *self, visitproc visit, woid *arg)
{

Py_VISIT (self->foo0);

Py _VISIT (self->bar);

return O;

}

tp_clear A2 7= inquiry § o]l Av A A 7} & W o] ¥ NULL ©] o] oF U ot

int (*inquiry) (PyObject *self)

= ~3LO =] O A
Fx S AAAS T A

T dE &
ol MNEES o FdaTlFUH ol MINES T2 Fol = AA 7L 7 E
o] s

o =
FaUTH () Bz
sl py_DECREF ()& EE5HA BHIA ). o] AR 7L 2 £ B FolSHL Y& 5717} A

o MA=ES T2}
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cHAPTER 13

API2} ABI BHX E0]7]

PY VERSION_HEX: @ A4 g o739 so]a WA 3 g}

o] & Eo] PY_VERSION_HEX 7} 0x030401a2 & AAFH Y, 7|2 |4 AR =t} 22 vAl o 7 320 E
RAE A gt 22 4 s Uh

HFo| | HIE (& 2| | =
E OF &= A
1 1-8 PY MAJOR_VERSION (3.4.1a29] 3)
2 9-16 PY_MINOR_VERSION (3.4.1a29] 4)
3 17-24 PY MICRO_VERSION (3.4.1a29] 1)
4 25-28 PY_RELEASE_LEVEL (¥3}+= 0xA, W] E}= 0xB, Wl £ T H = 0xC, J
Z2 0xF). o] o A= &Y Ut
29-32 PY_RELEASE_SERIAL(3.4.1a29 2,3 wZ+=0)

wetA 3.4.1a2= 16304 WA 0x030401a2 YUY Tt
BE F0]A 1] 2 2 = Include/patchlevel.hofl & o] U o}
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APPENDIX A

0%
>>> h3}q Ae) 7|8 so] W mEmE. AEHAA P oz 49D 5 9 T oA AF 2 5

it

e Ellipsis W& Ab<.
2t03 TolM 2x T EE oMW 3x TEE HISIH I A E5=
S22 AN 2AT & d R R B He ohE
2t03 &= % gol B oA lib2to3 E AlFFUTH SHA SR AP 5 9= 2T HE & Tools/
scripts/2to3 & A& YT} 2to3-reference S H A 2.

abstract base class (34} o] A Z|A) FA W o)A Fd2Ehasattr () Z2 2 HIYEO EHIA YV
n 53HA ZEE (& 9], M2 HAE) F-L, ]Eﬁﬂo]’\e 7“-43]'& P2 AlST 2N Y ELol

2 B3t ABCE 7R A B %a}ag T8y, = 7:]]~'6}Z] X0 HAE isinstance ()
9} issubclass () o 93l A2 1% %"/H/\E O]D]T/}, abc E2EEAHAE BN L. Slo|Ho= 1

2 Y& ABC 0] Wt =d v 3’4— 2 759l dFYTh: A8 F X (collections.abc E’_%oﬂ/ﬂ),

XA} (numbers 2EA), 2EF (io ZEA), ‘?:]EE et 2 (importlib.abe EE 9 A]).

abc R E& AMHE3)A A4l Tke] ABCE 2HE 5 FUTh
=]

annotation (o] - H| o] ) T5Hol Wl 8 SIE 2 AHEEH =
Wk 7k A A9 glo] B Yyt

A M4 ool e A ATl AA2T 5 YA T, A W, 22 44 B G4 o] el o]
AL 7 2 g, Ed2, 42 __annotations_ EF o]EE|HE AAAH UL
o] 71%5< AW st= W ol H o] 4, 9 o] = E| o] 4, PEP 484, PEP 5265 X 3HA] 2.

X]- =} _tl_:_
o 7|19 = QA (keyword argument): S+ T2 wl] A FE2}7F Lol B2 A2} (A& E9], name=) T== **
£ Y & E}"%LﬂﬂiﬂuﬂLo]z} d& & ) &

BEI7I9E 2z
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 1A AR} (positional argument): 7| = A X d Ak 1 =}
At olEl 2] & o ol * & 2o AL 5 AFUTE o E S, 2 H 22 3 % ]/ﬂ 3 J)r5 =
2= 917 AR,

complex (3, 5)
complex (* (3, 5))

QARH= G4 whE 9] o] & E2 A9 W o th ol 2§35 75 Soll thah A= calls L
BAS BRACE oW ZA4 0|7 Az AHEE & AUtk 7oA gkl A Mol B9 ok

SoAFY vl ¥4 5T FAQ AE AR} v 7 ¥ 4=9] ZFo] 9} PEP 3625 H A &
asynchronous context manager (W] 7] AYAE #A2]R}) _ aenter_ () & _ aexit_ () HAEE A9
gt o 2 async with Bo|A Hol& 374 Alo3t= AA. PEP 4922 T = JdFUth
asynchronous generator (H]5-7] Alv#|o|€]) v]5 7] Avfe|olE o|HolH & EHF+ ?:L-r async def
A= IAFHFFAYH Hol=tl,async for FEIIAEST &= dHY HFES TtEEyield
2SS 283 Ijri Aol thFYth
BEu57] Alvdolgy gE 718 7] A g, ol 8 EH o A= v 7] Alvd olH o|g# olE & 71
Uth o =8t 9u7l 4&3tR] b2 AF=, AT Lo E MA RS gy

B]Z 7] AlF g o]y &4+ await EAAT} asyne for 3} asyne with & 288 4 54}

o %

asynchronous generator iterator (¥]% 7] A& o] €] o]g]|o]¥]) u|5 7] Al d ol 7] vt== A A,

H]5 7] olElg[o] B QY] __anext_ () & % P“ﬁ ojdlelBE AAE EHF L, ol A2 = yield

£ 4] 7hA] v E 7] Al e ole &9 vt & AT
Ztyielde AR R A& Sk, 2 AAY (N WLEF 7] 5 uy-FES ZT5}E)
A3 A E 7)) vE 7] Al ol olE @ olEl 7} anext () /FE#F = d1e o9
O HER AN W, W 2o 7 B3t PEP 4928} PEP 5258 H A Q.

asynchronous iterable (8] % 7] o]6]2] &) async for EolA AFEE = = AA. _ aiter_ () HIAEE
v 5 7] olH @l ol & B8 oF Ttk PEP 492 2 = Y= dFUth

asynchronous iterator (8]%-7] O]Ei dole]) __aiter. () & __anext_ () HIAEZE A= AA.
__anext__ = oldolHE AAE & FH ok @HV/]— async for+ StopAsyncIteration of 9] 7}
g iy cq17]}z] H] 5 7] ©] Fﬂ g o] Fﬂ/] __anext__ () MINEZI EHF = o€ EZ FUth PEP

4922 =45 s th
attribute (M EZ|HE) HEH A4S ALt
YRE as 7MY, 0.0 H F2H UTh
awaitable (o] o] E]E) await T A AL 4 9= AA. FFE ot} await_ () WA EE 7}A
AR 7FE 4~ JS5UTH PEP 4928 H A 8.
BDFL A}H] -2 £ A1 = 2] A} (Benevolent Dictator For Life), = Guido van Rossum, 3} 0] % 2] ZFA] =}
binary e (o112 kD) W01 £ 95 A5 913 % 5 Sl 5 A, whol 2] shae] o o
U] RE ("rb', 'wbh' Ex 'rbt+') 2 9H 3}Y, sys.stdin.buffer, sys.stdout .buffer, io.
BytesIO 2} gzip.GzipFile & AA~EHAE & 4 A5 YT
str 7H;<ﬂE 01 :‘[: 1% vL]rO] 71J;<ﬂoﬂ EH H
bytes-like object (H}o]E G F AA)) vy 22 EF E XYL C-AS5 HHE JQaxE T4 9l
2% memoryview 7—’,‘ AEL E20]1l bytes, bytearray, array.a AAES
O EGF AAE2 vtolv g HolEH & thF & o8] 7HA disol AHEE 5 s th &5, vholv g
Az A A A B A5 2L ATl AU

olgor FxHE AN} AT 7. AE 5o, AA 07} olE

At dre Y = FRsA L.
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W A4 vtoly g diolE 7 7t A d 87t JFUth o] H Aol A A= T “ela-227] v}

O|EGHF AA S RETYLE ZPA HH AR J2E= bytearray Q]-bytearray./] memoryview

7} syt o dakE2 vtelv g ol E 7 B AR (“917] A& vio]EG R AR o]l AEHESF
LF3YY; ol A& dZEbytes bytes AA 2] memoryview 7} 01—1/]1’/}

bytecode (H}o]E F. =) sto|x &2 FE &= Hio|E T =R Ayt YE =], CPython ¢ ¥ Z 2] E] o A T}o] %

Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o

o whal 2] A S U T (A2 A BlolE TEZ o AAFFAL 9T 4 YLy Th. o] “=7F ddo]” = 7t

Hlo| E F T o tf $3l= 7| A S A3 st 714 7] A ol A A E o DUt HlolE FE= A2 T E

vlo] A 7} 71 Al A 2 2o 2 7SR T, sho] A ul Z Zhol] Qb A o] A & ekt A o] F2] ) oF
S

HlolE I & HHo]5o EE2dsEEAY

callback (%)) 2z2 ALH = 3

N

A
cdass (F2l2) AHEAF Ao AA S HE7] AT 9. %Eﬂé Foe e 2l dadaEgdor
Adste A= e I
AN

class varlable (EH2HS$) =9
TAHE= W

coercion (o] A) 72 o] F oz}
A4 o2 ARSI A o n
Z} A= o2 ol A (FFyh= int, THE oa
137‘] ot oW TypeErrorE o fYth FolA Qo+, 53
Jqog %%ﬁ‘roﬂTo%OF T} o] & o], 1F 3+4.5 3= )4l float (3) +4. 5.

complex number (¥ 45) 538t A4 AAH O &390, ZE A/ AFRS} SR oz dH Y
. s Aol 6P B (19 AFDE FU Ao, $E SR L7 FRAE 2
AT, Aol 08 Tl 0 8 HELE 18 UG S ) AU et

o],3+1j. math & B4 WAl L3, cmathE AR UL B449

554 F15 Uk B8 stk w4 Reehe, A9 B3] FANE Fauch

context manager (ZE 2~ E #e|2}) __enter_ () & _exit_ () WA EE ZAATOEZN with FollA &
o= S ZM 3l Az, PEP 3430 2 T 5 5 UTh
YAE W) AYXEo npeh b gha 7H 5 9

?A rdlE-2d AFL9}HS

A A e AUAEA UL 5 Gon] AGAE W] % 5k FA4 w57 o2l A
‘?’i-?% 2 A= AJLU T contextvars S IR L.
contiguous (<) W ¥ &= A &3] C-A <5 (C-contiguous) ©) Ay EE 2 AL (Fortran contiguous) 4 W] Aok

AAR-YT JA-4d ‘31:‘41%(3 oﬂ“‘o]t‘“ﬂ ZEZALEYYTH dAD v GoA, FEE2 A2 A3}
a7, 00| A Al &l @5 Ak Qa0 AT E w2 g o vl X] =] o] of Tt} thld C-A % ul Fof A,
W2 249 AHEHE FEE5S W@ o upA| e E A 7E 74wk e] ¥ g o) SFA] gk, 4‘5%?‘15—?
W dol A, A WA A7) 71 wke] H gy T

coroutine (ZF¥l) FFEH L2 AHHZEH ¢ duistd Fefd Ut A

A g2 Ut 2
async def 202 73 4 J5UTH PEP492E H A Q.
)

ruin rd

coroutine function (ZF£€ 34) FZ2EH AN E EHF =4, T2EH T4 Easyne def FOo7 HoEH 4
Q3, await E}async forQtasync with Z|¥ =& Z3s 4= A E5 UL o] AE-2 PEP 492 of 9 5
= 9% 9l .

CPython }o|H Z2 10 o, python.orgoll A} W =g Yt} o] F+3 & Jython o] L}

ARSES
o U
IronPython 3} Z+-& o2& Z1 &34 + 7F A& uff & “CPython” ©] /«}%9 Utk
decorator (] Z#o]E]) T2 -5 E8|F = -9, H5 Gwrapper EH S AR S Mo w A
AUtk dZ g o)e 9 &£3) o= classmethod () ¥ staticmethod () YUYt}

2
ro
ko
— e
rO
-
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s ole B vA Al BUY LYY TS F F5 A e B2 FSFh

def f (arqg):

f = staticmethod (f)

@staticmethod
def f (arqg):
22 Mol o= A A vE E 2k 2 QU Th vl Z g o] Bl of] T §F B ARA| S W82 T B 9
o} e o o AdBPAE HH FHuYth
descriptor (CJA3YE]) WA= __get_ () o] __set_ () o] __delete_ () & AY3= AA. :'EH

2O EREVIHAIYH A W, o ERHE 23] = 58T A4 ?%‘38 de %‘41’/} HE, abs 9

th 2 A, AA SH=T AFE 2 T, a2 Sl MY 2ol betal o] F 2 AAE 5T 6}11‘?}
b7t A e *ﬂ”ﬁ}—ﬂ"ﬂﬂﬂ AAEZFZEE YUY I HHE Ol*ﬂﬁ‘}— 212 vo] A of]
g3t 22 olsle] A, B, WAE, 22 e, Zeha A, 2 A S, 57 FUs F2
S 275 7I2E ol FA AV WHE YU Th

U223 HE 9 A =S ot XA 8F W& descriptors L} T] 23 B AR H S A o] Y3 U th

dictionary (r’]’q""‘—’/]) O]-’] LA 7]E A vl D (associative array). 7]+ __hash__ () <}
_eq () MINE %E%wﬂﬂ% 9l yth Hoj| A A gt 22Ut

= Z
Py
dictionary comprehension (E,‘k]L‘]E] AzZzEA) olEHEol v 84 AAU GFE A st dHE F2
gMveE H]—ﬁ]—zs]-*Z_]' 3 ¥, results = {n: n ** 2 for n in range(lo) < fkn *x
20 BB H 7] ng e AL 8] S A4 T T} comprehensions < R 3] A] S
k

dictionaryview(‘ﬂk]b]ﬂ H) dict.keys (), dict.values (), dict.items () HIAE7} B8 F = A X
=< 94ve | 3}1—‘?—3145}. oA=L YA FE= Hist %Z‘i‘ﬂ FE AFste=d, 94
Qel7b @78 o, §7) o Wahe B atis EQUTh GAYE 8 208 AER wRy
list (dictview) & AFR-SFHA H Ul dict-views S E AL

docstring (5 2E¥]) 2=, ?J% EgoA A WA @A or ee wAE B EE. 29 EVHAYE
&= FAE A Aapd ol o) A Hol Ee Fef s, ¥4, REY  doc OEIRER 4Y

FUth dEEAH AL 5ol A8 4 Jong, A ABAE AT THAA FodYTh

duck-typing (=] epo] ) £HHE IEI8 o128 75l TR A0 g wA @ 22 ae
;T A, T WA = HEN B2 A ASHUTH S e A d Mol 1 ¢ o A2 Aot
Eﬂ,l Zegth”) 53 ]Oﬂ AE o] ~E ﬂZﬂoi’Vﬂ ZAAE Z=E+= TP F QA X

A AUt 9 EFo] -2 type ( O]Urlsmstance () = AH&3 A
2 S guich (BAT, © ol o] 4 o]~ o) w 89 4 98] fola ok gl ch) Ao,
hasattr () AAFVEAFP 22 189S £ th

EAFP 3] 2tH t}= 8 A& 3}7] 7} 4 o} (Basier to ask for forgiveness than permission). ©] £3] & 4= 9l+= 1}o]
W EAY 2L, SuE 7|U o EYREY EAE 7ML, 1 7HF o]l EW o9 & .
23t w2 AEhY 2 W try Sl except Y EAEZ EZX A YL o] HIZ Y2 Ce} 22 oh 2
W2 Aojo| A A AFE-E] = LBYL 2R 3} o vl g Y T}

expression (X3 2]) oJH Fro= A 5 Q)
OEFHE AN OMH}ﬂAE z
Qojsh Bz A, RE do] THEE|
Qi £ 5ol gt B w2 £ ol Hal Aol of

extension module (3% 2&) C U C++ =2 ZAH EE 4|, alo]# 9]
o AT AgF

f-string (f-£Atg) '£' U 'F & ol 29 FAE HHEES &8 “f-EAE ol REsd, 2 A E
ZEHE o EdUdYrTh PEP 498 2 H A Q.

A_
"
2
2
k)

=

ok ol (m
hot
>

PR IN
forlr 1y
pegily
rlu
i
fru
=3
ek
Olt
[E
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file object (¥} A A]) a5 2ol o3l 3+ leé APl(read () Ywrite() T2 HAEE)E =HUE
AA. TR o me}, 3ty 7“11% Al “4’\3-”-4 JJro] 011/}‘4— A2¢ ZAY FA ZA (A
o, 2 Y49, d-HREg W, &7, sto]Z, T St ANAE FTAT 5 JdF ULk 3t A
= 9 AF AA (file-like objects) L} éEE]D (streams) olgt1x &7t}
AAZE A F7Y 5t A= 0] % HE} G (raw) vlo] 1 2] 314, ¥ 7] = (buffered) vfo] 1] 2] 3+, €]
AE 3hY. O]t-/] AEFH )2 io BEAA FogUth 3 AAE Tte+= A 2 B2 open ()
FFE 2 AYYTH

file-like object (¥} Y -F AA]) st 2 A o] v]s=3k o

finder (3}¢Q1lt]) YT EH RES 3 2 & 2o d 1 A =35+= AA.
vto] M 33. o] 2, F F 7Y 3B 7F 5 UtTh sys.meta_path & T AHE St w B A & ThQlH
¢} sys.path_hooks I A AME-3t= 4= dEg] 3 H.
o 2kA| 3 U2 PEP 302, PEP 420, PEP 451 of] V& t}.

floor division (4~ W24 7H 77k B4 E Wi dhe £34 YAl A5 vxA A // o dE
o, 28411 // 49 F227FHAY ;/%'l‘{l\‘]’]'?\“}‘“o 2.75% Eﬂ Utk (-11) // 47F-2.75
E WH st-30] Holl FolafoF Futh PEP 2382 HA 8.

function () TE7toA o 2 T €Y 4=, LAY L o] A 7 AEE 5 =,
vht] o] Aol A2 4 QlG U Th w7 ¥ 5 9} v A = 9} function A AT B A L.

function annotation (g~ o] E| o] A) 34 v 7 H 4} ¥k %k-o/] o] - o] A

&

B ol de dunon g Ie 2 HEUE: dE S0l o B8RS ine AHE BolE
d o2 71 oL, Al int W e & —E71"41914EP:
def sum_two_numbers(a: int, b: int) -> int:

return a + b

34 o] ;B o] A B2 function H ol A A g ch
o] 71%& AWt W ol H 0|4l 7 PEP 4845 FxSHA 2

_ future__ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python. The
__future__ module documents the possible values of feature. By importing this module and evaluating its
variables, you can see when a new feature was first added to the language and when it will (or did) become the
default:

>>> import _ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (711] ] 7)) T A185 7] g W) & Wikl DA, oM Bz A4 A Bz

S8 2AST B 5 Yt €8 HA 2AE B9 A 2 AE ST A
ge RES ALEHA Ao At
generator (AW oTE]) )1 ¥ 016 o] 1 E] & BT P AW BEAT Kol o, AB S
S 52 for-FZ 2 AFE AU next () T4

BEL yield ERAS £PRTHE Gol thEUTh o g
3 o] shba Al 5 gy

HE AV o g B4 =
SO e G A, BB ol AA B HE B

) AlvElelH g7k ite = A A

i}

generator iterator (AU @] o]€] o|€]g|o)
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Ztyielde AIA R A& SOt T A9 (A Hss - 2]

R preri e b AP S BB HR St

A =ah 849} o ul E U oh.
generator expression (#] 1] #] o] €] _,,_?fj}:_‘, o] ¥} Al

A3 AR b5 if o) Hol £ AU BAA AP BUth APV RV L Sen PLE AT

HEL WEAYUTH

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (A V|8 &) 22 AXMS A2 2 P tis)] S o8 T2 FAH g4 & 1)

ol 7o) AHgHA & T 25 A el Sl of 5 AFH I,
AZF Y2z £o]%] 853} functools.singledispatch () Bl Z & o] E]} PEP 4435 H A 2.

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.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL 7o olE]=ZelE 2 & HA Q.

global interpreter lock (9 Qle]Zgg] &) 3l Ao 2 & s} Ad =7} ufo]H vfol E
8274317 9150 CPyhon VE| 2] E 7} A8 3 MAUF. (dict 9 2L 2B UATEL £
AA mdo] FAH o7 FA AAH 20 thsf] - T w5 0] A CPython 7+ =

=

e zele] AAE F1E AL AH ele S R =akay] A7) Bes A, ThE 22 AN 714
AAESE FDAY Be RES H AT,

AU ol 4y LEEL TENAYI LT, GRS L AL YA AUL ST
= GILS Rt 5 AA S A5 U th =3 /0 %%Uﬂ% GIL& Wby

(XN o nANFA 29 dogE Far) “Aad =0 ]—-.Qri—v—(free threaded)” A B Z 2|6 & W& A}
She B2 oo A Aol BHed, Eak vl AN 492 4% As7L A5 e o
o] 45 ol E FHotE A2 7S 4 ERSH el A ‘ITX] Hj-go] B SojZ Ao g o AX AL

hash-based pyc (3] A] 7]Qtpyc) 23S A7) Yol ST o2 5L HF A Al Zbo] ofd Al & AHE
3= nlolE F = ) A] 35}, pyc-invalidation & FFZ 3HA] 8.
hashable (3] 2] 7}5) AA| 7} 448 1 szI tﬂsm e AIRES ZEAL (_hash__ () WA =7 23T,
o 7“1]%‘3]51%—’:\—?10“1( W=7 2 e, Al 7Hsetthal ok 1
== A 7hs e AA S A7 ‘o 7L°}°]EU“/]D}
A 7B AAE 9 E Y ZIu J T AW E A E £ QA sk, o] AF R TR E RA
O 2 A FES AHE-BHY] Wi F U T
&2 o) 2 WA A =2 A 7HsEUh (BI2EY H
aFA 55Ut (20l frozenset 22) & AHOUS2 159 845
}‘“3“41’/} AHSAE Y Sl A" A 7—‘1?1]%%
3talyE) EF thE 0 v a s a1, sfA g2 1d () = FE
IDLE s}o ]43‘_% A3t 5% 71 27 (Integrated Development Environment). IDLE-2 T}o] 4 9] 3 & )] 3 3o
W}E}-‘?—% 7128 AR 71} AH =2 H &4 J YTt
) AAFE e 2= AA B AA= AL BAE, Er%% 23 ol AAE2 W
%A= —/F RsUTh Al F2 At A AAE whEo]oF Pyt WetA] ok s Al gho] lojof =
Al

Mel 22 7hd AR oS L
1 31 A 7152wl v 3 A
Yk (7] AL A9)

N,
ofr
=

S >
N
)
off
EQL' [

RN 23 4T FUh NS Sof, gAY 7.
import path (= F2) 4= 7|9 51916 7} QRE @ BES 7] 98} AAE AT (EE 4= s
¢) o 55, JEE St 5k o FAE] BEL BE oys.path =R E FUTH AW AR 3] A ]

= ys
A9 BT AN _pach _oEeRERNE & FE duuch
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importing (Y £¥)) 3 52| sto|@ ZETFthE BEQ) shold ZEA AHRE 5 =S st E Ak

importer (Y £ ¥]) RES 275 &1 2T 37| 5 d= AA; TA o el o) 2 = AR YUt}

interactive (cI3}3) ool 2-& jshal e ZelEl & 221 S, A TelE TR Eo] A B3 BAA
YET S A, 52 D A3 2 5 s FY e AR 9] 94 pychon & AAHAL
Fel] Fol A Adst A% b 5 dsUh. Al oot ol g AAIAL R E 3} 971 A
SolttE v FEH T E AU (help (x) & 71 F3HA1R).

2%, o

M o%rr

interpreted(°]E-]“‘E]E]E_) HlolE T & And g9 &A uﬂ—rcﬂ] I FBo] 383X 7] = A vk, dfo] M

25+ Qloj7} obuet A Z e el Aoj Utk o] AL FAHOE AY AL ¥HEA YUK, £

Hde AH AW+ ks =YYk 2 xzae] E o A AW )= A, Az
OJOJ%E Aot dolioh g2 /e 7 715 ZEsuth ti3l e = AL

interpreter shutdown (Q1E]=Z2|e] £8) £5
Yok=tl, BE ol o2 714 2.3 ‘41-‘?—
w3, 7R =AY E 0431 H &9
AZAZ = 5y S8 A7) &

2|
mL o
rlo

ko
rin
sk
oft
(i
)

)

ro r:°1'
>
o2 B
i
ofo
i
N
fr
£
b
SN
= O
z
3
o
e
=
o

A5l o 71%?‘%1 #e sl

)]
2%
1/]-
AE = rﬂEﬁ TEY FH AL *é%oﬂ%_main_ECOM/\i%Eﬂ SR,
14—

N
2
M
hiics
Lr
v
ot
ot
2

10),\134¢ tﬂc ,dict ZE‘
3t __getitem () HA]

olH 8L for FxO AHEE 1 2]
A 5 1"‘44 1E1€i%7ﬂiﬂ7}141%‘@4iter()°ﬂ 12}
=95 Ych 1°lEiEﬂ°lEi FE TS W Az
HEZiter() € ZE3tAY, olEE oH AAE
& A A X}EOEﬂZLtﬂ,Tz%E% =0}
OlEﬁﬁﬂ olE], A| 2, AL o]H = HA 2

iterator (o]E]#|o]E]) Hlo|EH Y ~2EHS T3 = AR olEHE)H Y __next_ () HIAEEIEH =R
TE5Y (== LH;G— S next () B2 AEsiH) 2EFo] Q= dEES x]_E:“EHE 8 &Ytk g o]
&e] dlol el 7} ¢l Eﬂ% o4l stopIteration Oﬂﬂe °‘£7‘HD}. o] ARl A, o] E &l ol ¥ AA=

AXE 1, 0T BE_ next_ () HIAE TE& Stoplteration 99 E tiA] 4o 7] 7] gk gt}
o]l & o] B} &= ©] E] Eﬂ o] A A4S EH = _iter_() HAEE 71 Zlo] 875 7] ufZel, o]

Eelo]B £ olHE EC]7IE St & oY EES WotsolE FE2 ol AHgE 5 st

T2 oled= o] W] ol ol de AlEste ZEYUT. (List 22) AHolY AA = iter ()
Rk ﬁ%ﬁ}ﬂurfor Fazof ARG uj ittt Af ol H | o] Bl & WUtk ol | ZS ol B 2l o] B o] thsf
A skl sk, A ol H o] d el AFEE ol m] 2318 olHH CIHE EHFHA, ¥ AH WA H
HolA syt

typeiter o] B Z}A| 3k W& 0] 95U th

key function (7] $4*) 7] &< E+= Z 8 o] (collation) T+ A& (sorting) o b #] < (or dering) o] e e
#He s FHELY YL cxﬂ%%‘ﬁ,locale.strxfrm oA EAYAS G R 7=
nle = o ALYt}

o] WY g 7 2 A S o] oBA A Ao A AL Fol =R E Aol st fE 7] TE welE T
o] ZlEo+=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °] AFY T}

7| g4 e s dle o2 o] stk o Bol, str.lower () MAZE Alola PR gl
GEE AU BEE BT 5 NG BAAO R o] B4 lanbda EAA 0L BE SE 9L
o, o] & A dYth lambda r: (r[0], r[2]). =3 operator &2 Al 71| 7] &5 A4 A5
A&yt attrgetter (), itemgetter (), methodcaller (). 7] &4+&E U&= /\}%5}% H
) 3t o]l  Sorting HOW TO £ X A 2.

=21
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keyword argument (7] 9] & Q1z}) <X} & B A Q.
lambda (Feh &2 ] gol FalA = el £o4 2w FAT o F Gt vkl B4 dy gE BE
= EWHL lambda [parameters]: expression YUYt}

LBYL % 7] Aol B2} (Look before you leap). ©] T 2ElL L S &0y 23] & 517] Aol HA|H o2 ALA
== 7\:1/‘]'@‘4‘:]'- o] AEFY 2 EAFP @EL@J/}EHH]QT—, G ifF A2 SRR P Y]
= =

:L

)
1o
i

Eaye 7oA, LBYL 22 “B 7|7l “H 7] Ztof] AA 2745 vHEA 2 91 o] dFUth
£9, _]_E_ if key in mapping: return mappinglkey] & AA} o, 31X T 23] Ao,
S 7} key & mapping | A A A S A 5 YLl o @ ol 4 ol v} BAFP 422
Fagro =4 528 4+ gk
list (B]2E) Wi sto] M Al A~ T o] ol & B8, i) st AN A7H0) o] 7l i Eoll, A2 g 2AE
(linked list) 5 Ch= D}E ool o] W) A3k S AFSH T
list comprehension (2] AE A= 23 A) AP0 QA5 AR =gl
Z‘—71-75'<5]—t”“§ result = ['{:4#04x}'.format (x) for x in range(256) if x % ==
0614 255 Aolo] Sl A0 1645 (Ox.) & L FAAS] P AES BB if
BE AL 4 oItk A, range (256) 9 AL ZE R47 AL T

7
loader (2¢]) EES 22X 5= A A, load_module () ©] B}% o] £ 9] w| A]
2 A} o] o] 2

> 08 0 [N
mmmw

AHE AL 1 ANE D LER EY

=2 golsol guich 2t B
E gloly 7 E3 E Utk A4 3 U8 PEP 302 5, T o]~ F8 2~ = importlib.abe.Loader
£ HA 8.

magic method (W] 2] WA &) S w4 = o] vlF4] A <l w523

mapping (W33) ¥2] 9] 7] 23] 5 A Y5}l Mapping o] U MutableMapping 744 o2 e of 217 A
HAEES LHSE Aoy AAl. JEE dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & & & U5t

meta path finder (W€} 2 5}¢lt]) sys.meta_path & AMo] Z8FE= vl . Het F & golgE= 4=
A=) shele) o els] of 971 A hgh
et A2 37 £ S WA =S tha|lA] = importlib.abc.MetaPathFinder & X §
Yth

metaclass (W]e} Fell2) 29 Fea. S o= Fes ol F, S g, vlolx FeaE9
E52 Ytk B S A E o] Al AAE TopA SYAE wEE AdS JUh o F29] AA
AP 22 a7 Ao 52 7|2 FES AFFh gol S SHA Be= A2 AxH v e
25 W 5 Athe AYUTh 2 AR AP A= o] =77 A8 28 AR 227 A4 o, ml et
ZHlae ZYsta fotd sl S AT FUTh o ERE A 29 27 (logging), 2 H = A3 <]
F7h AN B F4, H2E FER YL OE A A RS YT

o
method (WA =) F 2 vt Stoll A A= = 4. L E
HAEE A HA QAL (HE self gt BT 22 JAA"HA A E HFUTE &+ & 53 252

method resolution order (W] A= A A £4]) /“]E
259 =AY YTE 23 2R E vlolH QE
2.3 Method Resolution OrderS H 3 F Ut}

module (2-§) Jo|# F =9 223} A9 & ot AA. RES A9 gto|H AA =& e o5 o1&
ZrEUth BRES Jxd AApo 3 stojxor 2= Ut
71 A &= HA Q.

module spec (R E 2%) ZEL 230 AHLHE dZE
importlib.machinery.ModuleSpec 9 01/\€/\.

MRO "A= 27 =4 & HAL

r

4 4RSS 1 gt olF ¥7.
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mutable (Z7}H) 718 A A
named tuple (U] /= 7&F) “named tuple(H] &} = F&)” o] 2t §ol= FEoA F&HdtaL ol F 22 ol E
EE ARG JE A T 5 e 40 AN T 5 e BE Folu 2o A&F Ut Folvt
Zead e A5 E U8 4 dEUTh
time.localtime () ¥} os.stat () 7} WtESE ZhS £3510o], o8] YA F ol Y Id= F=d Yt} =
T} 2 o= sys.float_info YUYt}

rlr
=l
o
&
ok
4
30,
N
rEl
'_l

[oR
rlr
ne
o2
ok
X
Jo
N
i)
<
v
Mz
2
b
i
=,
ko

>>> 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

R UJE FE2UHZZ S o) JUTh E+, tupledA] A&t o5 £ BEE BY e
it S HgR VdE FES UE 7 AFUTh ol S A A AU HEE T
collections.namedtuple () & 75 F JF5UTh 29 7[HE A A WZ UIE &7
ZoA = 22 7 e 2 7HA FIH A =S ke = T

namespace (0] &7H) HS7E AL = 4. o5 32 YR FAF UL Ao SHE ol F &3
(HAE o A) Bk ot et A Y, Y, WA o] 5 T3] Ad5UTE o5 342 o5 T2 WAHA
TEAS AYTULE 9 & 9], & builtins.open ¥ os.open () & 252 o|F &7t o3
FEEYUTH 3L o] F T2 ol BEo| 45 FHS=AE B wHEoAA TS T 7
HEAdo =5 FUHh o€ 9], random. seed () & itertools.islice () Bfal 2W 1 3=
< °| 27 random ¥ it s Zgol oo +dH Aol H&aiF Ut

namespace package (] & -Z 7t 7] 7] A] 2 A B
7 A= S AL AATE e 5 AL, 58] __init .py 3ol fleng A4t 97 4] &=
gk
HE E HAS.

nested scope (3 J € 232) 2| oA 4S5 Fxoh= 5.
Far 2 el i WAES #2 T 4 daUth $HE AnEe
B, Y2 HA =tk 2ol Y8 oF itk A
WA R, Ao A EE A
s etgh ot

new-style class (7 2ElY F#l2) AF2 BE Fela AA ) ALH T A& Fda
2. 279 oA WAME, 27 KA Fehaw  slots , O
__getattribute_ (), FHH2 WAL, 2B g vA =9} -2 Tho] o A F L

5 da5Uh

package (| 7] 2]) A E 25 7 =
7] A= _path_ AEZFEZ} = ol REAYTh
At W71 A & ol F T IHNA =
parameter (Wi 7f ¥ 5*) T (B HA =
gote o5 & AEEH. A S/ w7k 7 A5t
o 9 X-71 9 = (positional-or-keyword): ) %] 912} U 7] 9] = 012} & AE 4= 9l o112 2 A g )
ol Zlo] 7|1 & FEj o w7 AUt} oA E S0l th=oll Al foo £} bar:

def func (foo, bar=None) :
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o Y X-AL (positional-only): YA E9 A2 .
Cige 0-44 WARS FFol / BAE 2@ T FA AT 5 AsUth &
posonlyl T} posonly2:

def func(posonlyl, posonly2, /, positional_or_keyword) :

o 1N E-AE (keyword-only): 7|1 EE2 W A2 5= = AAE AZ T 7|9 =-A-8 w7 vl
—‘C—“?:V‘ Aol o] w7 A H S ol A ol FFLte] ZPA- X wi /AU x & U2 25 A o
T AF UL oAl E S, th ol Al kw_onlyl £} kw_only2:

’def func (arg, *, kw_onlyl, kw_only2):

o 7}A-9 X (var-positional): (CF2 o] 7| H =50l &3l A] o] u] RholE o] X 9] 2] A==l Bl 38l) Al&2
4 e A AAEY 4 AB2E AFFYULE o)A v gE W HS o] Fof x & <ol
A AgE £ AdF5Uth A& £ thaoll A args:

def func(*args, **kwargs):

. 7}?‘;—71%5 (var-keyword): (th2 w7 A S0l Al o]u] WolE o] X 7| = AA-F ol B 3f)
AT e 49 Mg 719 E AAES AT ol Wil w7 b o] Foll x+ &
ool 2 01"1 7§4Q T AFUThH A E = A9 oA kwargs.

WARSE AEE AAES A A BEB Y oh e A =oAL} B4 AAES AT 5 YUk

1A} o] F] &, AL} u /M =2] Z}oof L} 2= FAQ A&, inspect.Parameter & 8|2, function
2, PEP 362% R A Q.

path entry (A2 A=) 42 /|7 sholt] 7h JEE T BEES 27 A9 Fuste J== 2 49 s

o2

o] s,
path entry finder (F 2 = al #}QlE]) sys.path_hooks ol Ql& FEE (5, 4= dED F) o] EHF+=
shele] Qdl, Foln A2 dEr] 2 BES RS 41 dF U

= X
Az e solfgEo] £HEE=HAEEL importlib.abc.PathEntryFinder o v 4t}

path entry hook (F 2 Q& E]—?,—) sys.path_hook B|2Eof Q= Fej &, 54 4= AEZ AN ZES
=g ady iy A= dlEg 3ty & 28 EFYTh
path based finder (3 2 7|9 5}Q1T]) 712 v e} A% 3}AHE F s, drE = o RES 25

.

path-like object (3 27 ZAA) 3L A" A2 Yetle AA. A2F AA<= J28 Yol str 4
bytes AA| o] A} os.Pathlike T2 EZ S F3 3= AA YUt} os.PathLike ZE2EZ S XY
3l AA| = os. fspath() T2 TE3 A str U bytes S A28 Az g H3tdE 4 21 Uk
4] os.fsdecode () £} os.fsencode () £ Z+Zt str Y bytes 235 B3 3l=T| /\} 255
Ut} PEP 5192 =<5 95U Th

PEP 3}o]4d 7§/d A <. PEP= 3to] & AfFUE o] AHE AF st A} sfojd £
e 2R 7se A stes AA £4d Ut PEP= Al b4 7)ol th 2k 2b
A2k i,

PEPE #8 Al2¢ 7152 Adetm Ealo] da ARUE 82 2500 stolme] Soj7t 44 2
e AR BET] 98 718 W AYS YT PEP AR E ARUE YA §el & T2et T uio)
BEe U,

portion (E41) PEP 420 o 4 421 AR d, o] & B2 3717)of ol uhA s shpel ezl Solsle
A5 13 (zip FYol AFE = A% AU,

positional argument ($] 2] 21z} <12 & HA &
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provisional API (ZFQ API) A API= & gho]l BB g A 53
o} AEF o] 2 0] F BT} o AE A= b A v, 7 A o] E‘ril
AZFOHE 747 3B o] fAE A g Mol Dold & Ayt
Qoj A& 9 e AU APLE 2 5H57] Aol ¥ 2 %o o7 o

ol A o,

B AP 2 AL, 1A S84 o] A5 A g WAL “H T £ oz AL YT- RE 48
Sol el A SHYL fAFE A S Roelt mE AR ARF
S| =i

b ®2E golBy g7t A A F ok 2
SUth o A3 Y &S PEP 4112 A H Ut}

provisional package (23 #]7]x]) FA API S EHA L.

Python 3000 (51017 3000) Sho] 2 3.x Wl 2 e}l o] 2w (1 39 ¥l £ 7} @ vl 2j o] o] of 7] Wl Al Ao BHE 03]
o] o]t} o] AL “Py3k” & o] 27 % 7

Pythonic (s}o] A1th-8) ThE ol ol Ak el AP ES
7174 A% AR E = o0 A5 L 7ol B ofolT)

Mo e
oL

2

)
i

v
omn Sog

>
o
:(n)l'_',
>,
ky
[
s
4
e

F T4, sho] 4 9lo] el A

Ui 27t og £, JJrOWoﬂ/H A 2
ot} YL for BG AR A oE B EY RE 247 25 AYUth o2 Be oaoM]L ol &
TR FAE floen g, stol o 9)%5kA] ke AFELS thAalol AL A EE AMEEH = Pt

for i in range(len(food)):
print (food[i])

o 289, Fol Ak e oI5k

for piece in food:
print (piece)

qualified name (7318 o] &) REY AG A7 =X RE AYHA ZH A, T, wA T o2 «AHg”
£ HojFE o g &4 o] 5. PEP 3155 o| A Ao g Yt &4 ?:—’Fﬁ} o0 Hgoll, A2
ol Al ol B 25Tk

>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qualname
YC’

>>> C.D.__qualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'’

B2EE 7t 7= AHE , AAS] AF3H o) E (fully qualified name) 2 & H 12 3] 7] X &
A RER 7 ﬁii 2= 01%—%5411]?;\41:} o & 50}, email .mime.text:

o
f
%

>>> import email.mime.text
>>> email.mime.text._ name_
'email.mime.text'

reference count (X 314) AR o 3k 2o M. AA Y A= 3471007 oA W, v 22| 7} v
SEREEN P tomwoz%ﬂmwcﬂhzﬂﬂt%ﬂwcamm%ﬁqﬂﬁﬁi%qw

sys BEX 54 AA9 Fx A+ 585 £ getrefcount () & Z P ch
regular package (J+F #7|#]) __init_ .py 3L 8= QE“EiﬂlQ} 22 AFHA 7 A.
ol FH7A = BA L.
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_slots__ FEA YR A, JA2E A EYRESES A TS vg At d2dA g e E
AAToZHN W R E Asle EFE FUTE 7] 7= AR o] Hla Y2 St A AFS-3H7] 7
Z 728 Ho|gA, W2 o Hl1Ad 28 22 T oA WE F AAHAT Y= EEHI HLE
st sk Aol E5UTH

sequence (A]F2) _ _getitem () SF HINEE T3 A5 AHAE ASSMIE 84 AMNAE 2 P35,
A2 dolg 58 F+__len. () WANEEAYS=olHYE R WZFAEAES YEH 2,
list, str, tuple, bytes 7} Y5 Y Th dict =3k _ getitem_ () F__len_ () € A YAl

t = <
zZ3)o A gAl delo] B 715 AR 7] u Rl Alg Aol et miF oz HFH k= Ao Fo
SHok 8] .
collections.abc.Sequence FAF Hlo]A F#lAaE_ getitem () I len () S golA
A ZB3 e H o] A~E AHosE=]|, count (), index (), _ _contains_ (), _ reversed_ ()
F7HgUth o] &34 AEH o] AE FHS F S register () € AMSA BAH R SET 5 9
S

set comprehension (3 A=A A) oJEHHE = 84 DAY LFEE At 235 G2 %
#et= 438, results = {c for c in 'abracadabra' if c not in 'abc'
Qe AT (7, 'a'}E AP TIh comprehensions & FEAIA S

single dispatch (A2 t]239]x]) & o] 3u}e] AL Fof 7|23 ZAHE = Alvl g g tagx9] o
FE.

slice (E8}o]2) HE A|A2 o QHE 23t A4 Setolas ABE AT HE H7]H S AHS8A wsY
th. variable_name[1:3:5] A&, [] ¢ollA] o2 e AE S22 LUtk &S (M B
ATYHE) BV|HS YR H O Z slice AAE AT

special method (5 WA E) 3lo]w o] o o AXS, HA 22, AdTu] ZAHOZ TEF = HAE.
olF HAEE F Y UER AZEIA L= ==
TAZ BEAA JdHFYTh

statement (=) TF2 A E (ZE9 “E5F (block)”) & FASIE FEYUth 282 2384 oAU 719
ZEEAEEE Y VA 2 E FY g Yt 7F if, while, for.

text encoding () A E 2137 YJ) A string in Python is a sequence of Unicode code points (in range U+0000-
U+10FFFF). To store or transfer a string, it needs to be serialized as a sequence of bytes.

- DX
o

2 o

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” .
text file (I 2E 519) str AAE 3 & & Y= 9L A4 $F, A2E 91D 2 AA 2= vholE A3 |

NHAEYS AN AT Ak Y S AT el Gk HAE HIY o2& BAEBE (p

= 'w') 2 49 349, sys.stdin, sys.stdout, i0.StringI0 & AAEAE & 4 95T
pEESEREEERENRERE TR =3

FAE) wEE () U F20F3E () Al 7
| = = AT 3tA = FA R, of 2 7HA] o] f-of] A

HoEdR AN E 9T L 5

triple-quoted string (A% u}-& & =
xR YA A E
olaAl o]z 5 2] 9k Fr2uw) R
BT g £ 22 + 9J=d, 52EHS LU 53

H

X

AN
type () 5ol 4 A o) B TR 0] o] F
H

N
ofr

i=]
=
o

pas
a

S50 AA QA B AR BE A= o) A5 Al
B class_ OEPREER AAAT S U7 type (b)) E B F YFUTh
type alias (% o Q| ol2) §L 4B th sl WEoi A& o Folo].

il
2

Foldelolae @ AES desste dl F8US A S
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

o= 2ol o ¢7] 44 we & dsdth

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

Q
type hint (3 3 E) W, Se2 ol EZRE W g w7l

& U kg ghe] s = S A A s o mH

o] 4.
Y e A ALgo|y Fhol Mol A FAE A= SFUTh AT, B A 3 A4 =40 §-8310 IDE
A= AL YAEFE FHUT
A9 MEE Ay, A9 W, P2 oEfRE 9 49 3 I EE typing
get_type_hints () & AMg3Fe] AA AT 5= QlHUTh
o] 71%5& A% 3t typing T} PEP 4845 F R A 8

universal newlines (FFUHA & 37) O3 22 AES 2 F £2] 2o =7 A3, HAE ~2EH S J| 4
Sl S YA NS EXF A '\n', 9= B '\r\n', d A N EA] FF '\r'. F7}H
Aol #a| A= bytes.splitlines () 2k o}l 2} PEP 278 9} PEP 3116 & H A 2.

variable annotation (14~ o] = g|o]|A) W4 = HE o] o] - H|o] A,

Ir
oy
£

[>

2

fut

0

Mg Fo A OB HE o el AL T th & A A Tk
class C:

field: 'annotation'
W5 ol Elo]He AwH o @ FER ASHYTh A o, o] W4t int g /M Ao® A
gk
count: int = 0

H o] mH o] £ -2 A A annassign ol A A g o
o] 7l5& AW T o] .o H o] 4, PEP 484 € PEP 5262 2314 8.
N

o) AHE A} S8 mw I o], 22 A2Ho) A AW & ThE o)
§ z2aREe] S FFE 74 LoBA, shol W ME 7 A5 A AL G o] = et
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-
=
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-
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venv & HA L.
virtual machine (7} 7] 74)) 2z Egojwto g A ojH HFE. sto|p o] 714 7| A= violE = AL # 7}
g3l nlolE =8 AP

Ptk o] 222 oj3ky ZEZEA “inport this” & LW BV
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O] dHAMo]| 25}04

o] A A= reStructuredText 22 A TE R Z1 o2, gto] AHYAE 93] 53] A ZH A A7

Sphinx & A& g5 U th

ArgA et ol & AT EA QA NE2 Fhol ApA &} npI A 2 A 07 A F AR = Ut 7] of st
ATk, ZHol ol 3k A reporting-bugs 3| 0] 2| & FALSFAA 2. M 22 AHAE /\}XP% AAG g7t
YH

e RS B 7AE S YUk
o Fred L. Drake, Jr., Y2} 3to] ¥ AW A T Jgo| Zdzto| 2 B2 Zdl=9] 27}
« 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.

2] 9 gtold Al 71 FUth 7oAk REA A

shol#o] o g WA AWAE 27 B AL Fold AFUE Y A7} 7)of whE Tk - ZHAF T
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appeNDIX G

AALRL 2fO] Ml A

C.1 AZEQ|0{2| A}

o] 2 ABCzl= dojo] T A A2 A v d #X 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 2] Guido van Rossum ]| 2] 3l 1990 dth Zubol] TS o] H5Uth spojols thE AHEE2] W2 33
235 A 9, Guido= 3ho| W o] £ 8 AR Fof JlF U T
1995 d, Guido+ Virginia 2] Reston ]| ¢} Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ ) o A Iho] AW B PG ALY, o] RollA o WA AZE A E SAAF YT
20004 5 %ﬂ, Guido 2} -‘ﬂ-ol é‘ﬂ o A 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs €12 A A5 Ut &
2 3} 104, PythonLabs ¥ -2 Digital Creations(& A Zope Corporation; https://www.zope.org/ ZZ) 2 =754t}
2001 4, ,ﬂro] HAZE %’rﬂ 01 A (PSF, https://www.python.org/psf/ Z2) o] A Y= A5 Yt o] &A= slol#
FHA A QA E 4273 E 5E3] A HE vl g 22 Y Yth Zope Corporation2 PSFe] &9 3] 4 9yt

2 E slo] W vz ) ’\/\‘?J‘/]D]'(J”H 4o~ Aol o] ths) A= https://opensource.org/Z

=}
h=4
©). Ao 7, UEE (A 9 ARE obdUTh Fho] A Wl £ ¥-S GPLF T 3HF T o2l o & Tha
W E L 8 ok AU ok
TR, o E 3T T & AS Kt GPL &7
09.0~12 | n/a 1991-1995 | CWI yes
1.3~152 |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
2.13 2.1.2 2002 PSF yes
2.2 o] A+ 2.1.1 2001-# A | PSF yes
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F3: GPLY} EFATH: 2L 927} GPLE o] 42 W Eohche 21
eho] 2 GPL3} 2e] ol e o] WAL 37} 248 BEA 9 £ 48
S8 ehol Mt sho] W3} GPL Stof REH ThE 2 mE oS AYT 5
oLt

Guido®] A= 3}of| o] Wi £ Z 7hsstAl e W2 o7 A BAAS o Al AAFEH U T
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C.2 mo|Moll HMASEHLE AFRSE7| <
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o] okt

shol dol BEHE UM 4z eg o] o T2 zho] M) A
2E9 3 g Uth ol el at ehol Mo BEA T 52

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.23

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"),.
—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
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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.

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, or.
—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.

(THS sleTATol A1)

C.2. mo|’Moll HMASEAHLE ALESE2| 218t 0|2 2F2t 259




The Python/C API, £A| B{Z 3.9.23

R s S e e P I )

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE

(= el ATT A
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.23 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.1 24 EQIAE

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A U] &
We BEo e LES ERPUT 0L Aeh mEe] A2 vk $7 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,

(TS sl AToT A
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EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 A%

socket REL2 getaddrinfo () & getnameinfo () +E A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, oA L HE 22~ I 2 FYFH o] dH5Uth

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.
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asynchat ¥ asyncore BE-2 thg3 22 39 AHgS 28§ Yth

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.3.4 #7| &z|

http.cookies REX thg3 22 £ AHeE 283

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode & UUdecode &4

R ES ST 2L 39 AE TRk

%

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

(= sl ATT A
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML EH Z2A|XN S&

xmlrpc.client BE-2 b33} 22 £ AFgS 233 T

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll RES 0h 3 28 9| AL 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

(THS seTATol A1)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION

WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select 252 kqueue Q1E 3] o] 2ol thal The 3} - 39 A9He EFE UL

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

3¢ Python/pyhash.c 9|+ Dan Bernstein ] SipHash24 <11 2] < 2] Marek Majkowski @] <=8 o] 3£ 3} of
Ut of 7ol bz 22 8ol Eglof ATk

<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>

(THE seTATol A1)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

Sk C 3F4= dtoa &} strtod £ A &3+ 3+Y Python/dtoa.c & @A) http:
/ Iwww.netlib.org/fp/ ol A 2= David M. Gay9] Z+2 o] 9] std oA FAFH A5 T 2009d 3€Y
16gof 2 A& sl o= th& 2 AZE 9 ol Al FA 7 28 E o 5tk

C double ¥} FA+E 7He] H S
[e3]

/****************************************************************

*

* The author of this software is David M. Gay.
*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by
the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/* ===
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

(THE seTATol A1)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

*

All rights reserved.

(THE seTATol A1)
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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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

pyexpat &2 T 5 ——with-system-expat & FAFA o= 3, EHH expat 22 AHES AFR-3} o]

dEgych

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

_ctypes FF2 W EES ——with-system-1ibffi 2 FA3}A] o 3, ZFH libfli & AHRE-S AFE-31

ey

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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21ib B0 Al 2 E o A B H 2lib W o] L5 @ 25 o] A M=o A2 5 §low, 3 glib 4 AR

AHgtel M=tk

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 o &3] AFEEH = S| A] Hl o] E2] 3L cfuhash Z2AEE 7|wto & s}

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

(THE seTATol A1)
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FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal REL2 YE=E ——with-system-libmpdec & FASIA] ¢+ 3F, E 34 libmpdec A2~ AFE-S

Ahgste] =P ok

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N EH|AE ARIE

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the W3C
website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,

(THE seTATol A1)
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this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

274 Appendix C. A2} 2fO|MIA




APPENDIX D

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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., 241
2to3, 241
>>> 241
__all__ (package variable), 42
__dict__ (module attribute), 128
_doc__ (module attribute), 128

_ file_ (module attribute), 128, 129
_ future_ ,245
__import_

i A, 42
__loader__ (module attribute), 128
_ _main___

8 &,12,150, 161
__name___ (module attribute), 128, 129
___package__ (module attribute), 128
__slots_ ,252
_frozen (CH| o] ¥ & 4l),45
_inittab (CHl ¥ #4]),45
_Py_c_diff (C&4),92
_Py_c_neg (C&4),92
_Py_c_pow (C &), 92
_Py_c_prod (C &%), 92
_Py_c_quot (C &), 92
_Py_c_sum (C &), 92
_Py_InitializeMain (C &%), 183
_Py_NoneStruct (C <), 196
_PyBytes_Resize (C &), 95
_PyCFunctionFast (C Bl o] ¥ & 21), 198
_PyCFunctionFastWithKeywords (C Hl o] & &
A1), 198
_PyFrameEvalFunction (C Bl °] ¥ & 41), 159
_PyInterpreterState_GetEvalFrameFunc (C
34, 160
_PyInterpreterState_SetEvalFrameFunc (C
gk, 160
_PyObject_New (C &%), 195
_PyObject_NewVar (C &), 195
_PyTuple_Resize (C &), 116

_thread
85,156

ks |
bytearray, 95
bytes, 93
Capsule, 138
complex number, 91
dictionary, 119

file, 127
floating point, 9l
frozenset, 122

function, 124
instancemethod, 125
integer, 87

list, 118

long integer, 87
mapping, 119
memoryview, 137
method, 125
module, 128

None, 87
numeric, 87
sequence, 93

set, 122

tuple, 115

type, 6, 83

A

abort (),42
abs

SiE w4, 69
abstract base class (34
allocfunc (CHlol¥ & 4)), 231
annotation (o] = H| ]/S), 241
argument (Q1A}), 241
argv (in module sys), 153
ascii

SE B A, 61
asynchronous context manager (H]%5 7] 7 €

2E HE| A}, 242

| ol Zef ), 241
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asynchronous generator (8% 7] Ay d o] E]),
242

asynchronous generator iterator (®]& 7]
Al el ol o] B o] ), 242

asynchronous iterable (A5 7] oJE & &), 242

asynchronous iterator (B]% 7] o] g d o] ),
242

attribute (JEE|HE), 242

awaitable (o] 9| °]EE), 242

B

BDFL, 242
binary file (R}o]y ] 914),242
binaryfunc (C Bl o] ¥ & 4l), 232
buffer interface

(see buffer protocol),74
buffer object

(see buffer protocol),74
buffer protocol, 74
builtins

g 5,12, 150, 161
bytearray

A, 95
bytecode (H}o] E
bytes

A, 93

SiE w6l
bytes—like object (H}o]EEH
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callback (%), 243
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class variable (F&#2& W), 243
classmethod
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=, 91
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decorator (HZ ¥ o] ), 243
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EOFError (built-in exception), 127
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exec_prefix, 4
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F
f-string (FEAFY), 244
file
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file object (Z¥ AA), 245
file-like object (L7 AA), 245
finder (3<1H), 245
float
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floating point
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floor division (B4 UAl), 245
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free (), 185
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function annotation (&4 o] &% g o] A), 245 keyword argument (7] 9= <A}, 248
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generic type (AU &), 246 list comprehension (B|2E AZ | 3A), 248
getattrfunc (CH| ¥ F4),232 loader (1), 248
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iterator (°] €l o] ¥]), 247
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malloc (), 185
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method
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248
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module
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key function (7] ), 247 ModuleType (in module types), 128
KeyboardInterrupt (built-in exception), 31 MRO, 248
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mutable (7}¥), 249

N

named tuple (U Y= F2),249
namespace (0] & &7, 249
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nested scope (EFH £~237Z),249
new-style class (FF2EtY 8 2), 249
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None
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O
object
code, 126

object (AA]), 249
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OverflowError (built-in exception), 88, 89
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package (3] 7] A]), 249
package variable
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parameter (U} 7] H42), 249
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path

module search, 12, 150, 152
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path entry finder (FE AEZ 1), 250
path entry hook (AZ AEE %), 250
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prefix, 4
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Py_buffer.buf (C @y W), 75

format (C WH W), 76
internal (C ¥H W), 76
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Py_buffer.len (C W W), 75
Py_buffer.ndim (C¥H HS), 76
Py_buffer.obj (C ¥y W), 75
Py_buffer.readonly (C ®W W), 75
Py_buffer.shape (C¥H H), 76
Py_buffer.strides (C®W W), 76
Py_buffer.suboffsets (C ®@¥ H), 76
Py_Buildvalue (C &%), 53
Py_BytesMain (C &%), 17
Py_BytesWarningFlag (C ¥ <), 148
Py_CHARMASK (CW|3 &), 5
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Py_CompileString (C &), 20
Py_CompileString(), 21
Py_CompileStringExFlags (C &), 20
Py_CompileStringFlags (C &), 20
Py_CompileStringObject (C &), 20
Py_complex (C H°]E & 4]),92
Py_DebugFlag (C ¥5), 148
Py_DecodeLocale (C &), 38
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Py_DECREF (), 7

Py_DEPRECATED (C "Wl 3. &), 6
Py_DontWriteBytecodeFlag (C %), 148
Py _Ellipsis (C¥<), 137
Py_EncodeLocale (C &), 39
Py_END_ALLOW_THREADS, 154
Py_END_ALLOW_THREADS (C W] 32 &), 158
Py_EndInterpreter (C &), 162
Py_EnterRecursiveCall (C &), 34
Py_eval_input (C ¥H%), 21

Py_Exit (Cg), 42

Py_ Ex1tStatusExceptlon (Ccg), 171
Py_False (C ), 90

Py_FatalError (C &), 42
Py_FatalError (), 153
Py_FdIsInteractive (C &), 37
Py_file_input (C ¥4),21

Py _Finalize (C &), 151
Py_FinalizeEx (C &%), 150
Py_FinalizeEx (), 42,150, 161, 162
Py_FrozenFlag (C ), 148
Py_GenericAlias (C &), 146
Py_GenericAliasType (C W), 146
Py_GetArgcArgv (C &), 183
Py_GetBuildInfo (C &), 153
Py_GetCompiler (C ), 153
Py_GetCopyright (C &), 153
Py_GETENV (CW]|3 &), 5
Py_GetExecPrefix (C &), 151
Py_GetExecPrefix (), 12

Py_buffer.
Py_buffer.
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Py_GetPath (C &%), 152
Py_GetPath (), 12,151, 152
Py_GetPlatform (C &), 152
Py_GetPrefix (C &), 151
Py_GetPrefix (), 12
Py_GetProgramFullPath (C <), 152
Py_GetProgramFullPath (), 12
Py_GetProgramName (C &), 151
Py_GetPythonHome (C &), 154
Py_GetVersion (C &), 152
Py_HashRandomizationFlag (CY<), 148
Py_IgnoreEnvironmentFlag (C %), 149
Py_INCREF (C &), 23
Py_INCREF (),7
Py_Initialize (C &), 150
Py_Initialize(), 12,151,161
Py_InitializeEx (C &), 150
Py_InitializeFromConfig (C &), 179
Py_InspectFlag (C %), 149
Py_InteractiveFlag (C¥%), 149
Py_IS_TYPE (C &), 196
Py_IsInitialized (C &), 150
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Py_IsolatedFlag (C ¥%), 149
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149
Py_LegacyWindowsStdioFlag (C W), 149
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Py_RunMain (C &), 183
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Py_ssize_t (CHlolE 4], 10
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216

Py_TPFLAGS_READY (W3 W<2), 215

Py_TPFLAGS_READYING (W& ¥W4), 215
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Py_TPFLAGS_TYPE_SUBCLASS (W& W<, 216
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Py_True (C ¥, 90

Py_tss_NEEDS_INIT (CW| = &), 165

Py_tss_t (CH o] &4, 165
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Py_UCS2 (CHl o]l H &4]), 96
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Py_UNICODE_IS_HIGH_SURROGATE (C W = 2),
100
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Py_UNICODE_IS_SURROGATE (C "= &), 100
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Py_UNICODE_ISLOWER (C &), 99

Py_UNICODE_ISNUMERIC (C &%), 99

Py_UNICODE_ISPRINTABLE (C &), 99

Py_UNICODE_ISSPACE (C ), 99
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Py_UNICODE_ISUPPER (C &), 99
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Py_UNICODE_TOLOWER (C <), 99
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52
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PyASCIIObject (CHlo]E &A1), 97
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PyBUF_F_CONTIGUOUS (C "= &), 78

PyBUF_FORMAT (C W] 32 &), 77
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PyBUF_INDIRECT (CW 3 &), 77

PyBUF_ND (C "} =2 &), 77
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PyBUF_RECORDS_RO (C W] 3 &), 78

PyBUF_SIMPLE (C "l 3 &), 77
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A~
),
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PyBUF_STRIDES (C "l =2 &), 77
PyBUF_WRITABLE (CW|Z &), 77
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81
PyBuffer_ FillInfo (C &%), 81
PyBuffer_FromContiguous (C &), 80
PyBuffer_GetPointer (C &), 80
PyBuffer_IsContiguous (C &%), 80
PyBuffer_Release (C &), 80
PyBuffer_SizeFromFormat (C &), 80
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PyBufferProcs, 74
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230
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PyCapsule_CheckExact (C &%), 139
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PyCapsule_GetDestructor (C &), 139
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PyConfig.optimization_level (C W8 WHF),
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PyDescr_NewGetSet (C ¥), 135
PyDescr_NewMember (C &), 135
PyDescr_NewMethod (C ), 135
PyDescr_NewWrapper (C &), 135
PyDict_Check (C &%), 119
PyDict_CheckExact (C &%), 119
PyDict_Clear (C &%), 120
PyDict_Contains (C &%), 120
PyDict_Copy (C <), 120
PyDict_DelItem (C &), 120
PyDict_DelItemString (C &), 120
PyDict_GetItem (C &), 120
PyDict_GetItemString (C &), 120
PyDict_GetItemWithError (C &%), 120
PyDict_TItems (C &), 121
PyDict_Keys (C &%), 121
PyDict_Merge (C &), 121
PyDict_MergeFromSeq2 (C &), 122
PyDict_New (C &), 120
PyDict_Next (C &), 121
PyDict_SetDefault (C &%), 120

284

it
0



The Python/C API, £ A| B{H 3.9.23

PyDict_SetItem (C &), 120 PyErr_SetObject (C &%), 26
PyDict_SetItemString (C &%), 120 PyErr_SetString (C &), 26
PyDict_Size (C &), 121 PyErr_SetString(), 10
PyDict_Type (C ), 119 PyErr_SyntaxLocation (C &), 28
PyDict_Update (C &), 122 PyErr_SyntaxLocationEx (C <), 28
PyDict_vValues (C &), 121 PyErr_SyntaxLocationObject (C &), 28
PyDictObject (C H°]E & Al), 119 PyErr_WarnEx (C &), 28
PyDictProxy_New (C 35), 120 PyErr_WarnExplicit (C &), 29
PyDoc_STR (C |2 &), 6 PyErr_WarnExplicitObject (C &), 29
PyDoc_STRVAR (C "l 3 2), 6 PyErr_WarnFormat (C &), 29
PyErr_BadArgument (C &%), 26 PyErr_WriteUnraisable (C &%), 26
PyErr_BadInternalCall (C &%), 28 PyEval_AcquireLock (C &), 160
PyErr_CheckSignals (C g<), 31 PyEval_AcquireThread (C &), 160
PyErr_Clear (C &%), 25 PyEval_AcquireThread(), 156
PyErr_Clear (), 10, 12 PyEval_EvalCode (C &), 20
PyErr_ExceptionMatches (C &%), 29 PyEval_EvalCodeEx (C &%), 21
PyErr_ExceptionMatches (), 12 PyEval_EvalFrame (C g —’F—) 21
PyErr_Fetch (C &%), 29 PyEval_EvalFrameEx (C g<), 21
PyErr_Format (C &), 26 PyEval_GetBuiltins (C &%), 56
PyErr_FormatV (C &), 26 PyEval_GetFrame (C &), 56
PyErr_GetExcInfo (C &), 30 PyEval_GetFuncDesc (C $), 56
PyErr_ leenExceptlonMatches (c&d4), 29 PyEval_GetFuncName (C &), 56
PyErr_NewException (C &), 31 PyEval_GetGlobals (C &%), 56
PyErr_NewExceptionWithDoc (C ¥), 31 PyEval_GetLocals (C ), 56
PyErr_NoMemory (C <), 26 PyEval_InitThreads (C &%), 156
PyErr_NormalizeException (C &%), 30 PyEval_InitThreads (), 150
PyErr_Occurred (C &), 29 PyEval_MergeCompilerFlags (C &%), 21
PyErr_Occurred(), 10 PyEval_ReleaseLock (C &), 161
PyErr_Print (C &%), 26 PyEval_ReleaseThread (C &), 160
PyErr_PrintEx (C ¥), 25 PyEval_ReleaseThread(), 156
PyErr_ResourceWarning (C &), 29 PyEval_RestoreThread (C &%), 157
PyErr_Restore (C <), 30 PyEval_RestoreThread (), 155, 156
PyErr_SetExcFromWindowsErr (C &), 27 PyEval_SaveThread (C &%), 156
PyErr_SetExcFromWindowsErrWithFilename PyEval_SaveThread(), 155,156

(C &4, 28 PyEval_SetProfile (C &%), 164
PyErr_SetExcFromWindowsErrWithFilenameObBgEtal_SetTrace (C ), 164

(C &), 27 PyEval_ThreadsInitialized (C &%), 156
PyErr_SetExcFromWindowsErrWithFilenameObBgEks_ArithmeticError, 34

(c a4, 27 PyExc_AssertionError, 34
PyErr_SetExcInfo (C U]'—’F) 31 PyExc_AttributeError, 34
PyErr_SetFromErrno (C ), 26 PyExc_BaseException, 34
PyErr_SetFromErrnoWithFilename (C ¥ <), PyExc_BlockingIOError, 34

27 PyExc_BrokenPipeError, 34
PyErr_SetFromErrnoWithFilenameObject (C PyExc_BufferError, 34

k), 27 PyExc_BytesWarning, 36
PyErr_SetFromErrnoWithFilenameObjects PyExc_ChildProcessError, 34

(C &), 27 PyExc_ConnectionAbortedError, 34
PyErr_SetFromWindowsErr (C <), 27 PyExc_ConnectionError, 34
PyErr_SetFromWindowsErrWithFilename (C PyExc_ConnectionRefusedError, 34

&+, 27 PyExc_ConnectionResetError, 34
PyErr_SetImportError (C &%), 28 PyExc_DeprecationWarning, 36
PyErr_SetImportErrorSubclass (C &), 28 PyExc_EnvironmentError, 36
PyErr_SetInterrupt (C ), 31 PyExc_EOFError, 34
PyErr_SetNone (C &%), 26 PyExc_Exception, 34
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PyExc_FileExistsError, 34
PyExc_FileNotFoundError, 34
PyExc_FloatingPointError, 34
PyExc_FutureWarning, 36
PyExc_GeneratorExit, 34
PyExc_ImportError, 34
PyExc_ImportWarning, 36
PyExc_IndentationError, 34
PyExc_IndexError, 34
PyExc_InterruptedError, 34
PyExc_IOError, 36
PyExc_IsADirectoryError, 34
PyExc_KeyboardInterrupt, 34
PyExc_KeyError, 34
PyExc_LookupError, 34
PyExc_MemoryError, 34
PyExc_ModuleNotFoundError, 34
PyExc_NameError, 34
PyExc_NotADirectoryError, 34
PyExc_NotImplementedError, 34
PyExc_OSError, 34
PyExc_OverflowError, 34
PyExc_PendingDeprecationWarning, 36
PyExc_PermissionError, 34
PyExc_ProcessLookupError, 34
PyExc_RecursionError, 34
PyExc_ReferenceError, 34
PyExc_ResourceWarning, 36
PyExc_RuntimeError, 34
PyExc_RuntimeWarning, 36
PyExc_StopAsyncIteration, 34
PyExc_StopIlteration, 34
PyExc_SyntaxError, 34
PyExc_SyntaxWarning, 36
PyExc_SystemError, 34
PyExc_SystemExit, 34
PyExc_TabError, 34
PyExc_TimeoutError, 34
PyExc_TypeError, 34
PyExc_UnboundLocalError, 34
PyExc_UnicodeDecodeError, 34
PyExc_UnicodeEncodeError, 34
PyExc_UnicodeError, 34
PyExc_UnicodeTranslateError, 34
PyExc_UnicodeWarning, 36
PyExc_UserWarning, 36
PyExc_ValueError, 34
PyExc_Warning, 36
PyExc_WindowsError, 36
PyExc_ZeroDivisionError, 34
PyException_GetCause (C &%), 32
PyException_GetContext (C &), 32
PyException_GetTraceback (C &%), 32
PyException_SetCause (C &%), 32

PyException_SetContext (C &), 32
PyException_SetTraceback (C &%), 32
PyFile_FromFd (C &%), 127
PyFile_GetLine (C <), 127
PyFile_SetOpenCodeHook (C &), 128
PyFile WriteObject (C &), 128
PyFile WriteString (C &), 128
PyFloat_AS_DOUBLE (C &%), 91
PyFloat_AsDouble (C &), 91
PyFloat_Check (C &), 91
PyFloat_CheckExact (C &), 91
PyFloat_FromDouble (C g<), 91
PyFloat_FromString (C €), 91
PyFloat_GetInfo (C &), 91
PyFloat_GetMax (C g<),91
PyFloat_GetMin (C &%), 91
PyFloat_Type (C ), 91
PyFloatObject (C H o] 3 Al]), 91
PyFrame_GetBack (C &), 56
PyFrame_GetCode (C &), 56
PyFrame_GetLineNumber (C &), 56
PyFrameObiject (C Hl o] & Al), 21
PyFrozenSet_Check (C &%), 122
PyFrozenSet_CheckExact (C &), 122
PyFrozenSet_New (C &), 123
PyFrozenSet_Type (C HS), 122
PyFunction_Check (C &%), 124
PyFunction_GetAnnotations (C &%), 124
PyFunction_GetClosure (C &%), 124
PyFunction_GetCode (C <), 124
PyFunction_GetDefaults (C &), 124
PyFunction_GetGlobals (C &), 124
PyFunction_GetModule (C &%), 124
PyFunction_New (C g), 124
PyFunction_NewWithQualName (C &), 124
PyFunction_SetAnnotations (C &%), 125
PyFunction_SetClosure (C &), 124
PyFunction_SetDefaults (C &), 124
PyFunction_Type (C %), 124
PyFunctionObject (C Ho]E §Al), 124
PyGen_Check (C &%), 140
PyGen_CheckExact (C &%), 140
PyGen_New (C &), 140
PyGen_NewWithQualName (C &%), 140
PyGen_Type (C W), 140

PyGenObject (CHlo|¥ &4]), 140
PyGetSetDef (CH| o]l ¥ & 4]), 201
PyGILState_Check (C &), 158
PyGILState_Ensure (C &%), 157
PyGILState_GetThisThreadState (C ), 157
PyGILState_Release (C &), 157
PyImport_AddModule (C g), 43
PyImport_AddModuleObject (C &), 43
PyImport_AppendInittab (C &), 45
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PyImport_ExecCodeModule (C <), 43
PyImport_ExecCodeModuleEx (C &), 44
PyImport_ExecCodeModuleObject (C &), 44
PyImport_ExecCodeModuleWithPathnames (C
34), 44
PyImport_ExtendInittab (C &), 45
PyImport_FrozenModules (C ), 45
PyImport_GetImporter (C &), 44
PyImport_GetMagicNumber (C €<), 44
PyImport_GetMagicTag (C &), 44
PyImport_GetModule (C &), 44
PyImport_GetModuleDict (C &), 44
PyImport_Import (C ), 43
PyImport_ImportFrozenModule (C &), 45
PyImport_ImportFrozenModuleObject (C &
), 45
PyImport_ImportModule (C &%), 42
PyImport_ImportModuleEx (C &), 42
PyImport_ImportModuleLevel (C &), 43
PyImport_ImportModuleLevelObject (C &
), 42
PyImport_ImportModuleNoBlock (C &), 42
PyImport_ReloadModule (C &%), 43
PyIndex_Check (C &%), 70
PyInstanceMethod_Check (C &%), 125
PyInstanceMethod_Function (C &%), 125
PyInstanceMethod_GET_FUNCTION (C &), 125
PyInstanceMethod_New (C &%), 125
PyInstanceMethod_Type (C ¥4), 125
PyInterpreterState (CH o] ¥ &4, 156
PyInterpreterState_Clear (C &), 158
PyInterpreterState_Delete (C &), 158
PyInterpreterState_Get (C &%), 159
PyInterpreterState_GetDict (C g), 159
PyInterpreterState_GetID (C &), 159
PyInterpreterState_Head (C &), 164
PyInterpreterState_Main (C g<), 164
PyInterpreterState_New (C &), 158
PyInterpreterState_Next (C &), 164
PyInterpreterState_ThreadHead (CE), 164
PyIter_Check (C &%), 74
Pylter_Next (C &), 74
PyList_Append (C &), 119
PyList_AsTuple (C &), 119
PyList_Check (C &%), 118
PyList_CheckExact (C &%), 118
PyList_GET_ITEM (C &), 118
PyList_GET_SIZE (C <), 118
PyList_GetItem (C3<), 118

PyList_SET_ITEM (C &), 119
PyList_SetItem (C &), 118
PyList_SetItem(),7

PyList_SetSlice (C &), 119
PyList_Size (C&4), 118

PyList_Sort (C &%), 119

PyList_Type (C ), 118

PyListObject (CHo]E & A, 118
PyLong_AsDouble (C &), 90
PyLong_AsLong (C &), 88
PyLong_AsLongAndOverflow (C &), 88
PyLong_AsLongLong (C &), 88
PyLong_AsLongLongAndOverflow (C &), 89
PyLong_AsSize_t (C &), 89
PyLong_AsSsize_t (C &), 89
PyLong_AsUnsignedLong (C &), 89
PyLong_AsUnsignedLongLong (C &%), 89
PyLong_AsUnsignedLongLongMask (C &%), 90
PyLong_AsUnsignedLongMask (C &%), 89
PyLong_AsVoidPtr (C &%), 90
PyLong_Check (C &), 87
PyLong_CheckExact (C &), 87
PyLong_FromDouble (C &), 88
PyLong_FromLong (C &), 87
PyLong_FromLongLong (C <), 87
PyLong_FromSize_t (C &), 87
PyLong_FromSsize_t (C &), 87
PyLong_FromString (C &), 88
PyLong_FromUnicode (C &), 88
PyLong_FromUnicodeObject (C &), 88
PyLong_FromUnsignedLong (C &%), 87
PyLong_FromUnsignedLongLong (C 3<7), 88
PyLong_FromVoidPtr (C &), 88
PyLong_Type (C A5, 87

PyLongObJject (C to]E & Al), 87
PyMapping_Check (C ), 73
PyMapping_DellItem (C ¥<), 73
PyMapping DelItemString (C &), 7
PyMapping_GetItemString (C &), 7
PyMapping_HasKey (C €), 73
PyMapping_HasKeyString (C &), 73
PyMapping_Items (C ), 73
PyMapping_ Keys (C &), 73
PyMapping_Length (C &%), 73
PyMapping_SetItemString (C &%), 73
PyMapping_Size (C ), 73
PyMapping_Values (C &), 73
PyMappingMethods (C H]°] € & 4]), 228
PyMappingMethods.mp_ass_subscript (C &

PyList_GetItem(),9 W ¥, 228

PyList_GetSlice (C &%), 119 PyMappingMethods.mp_length (C |8 ¥,
PyList_Insert (C &), 119 228

PyList_New (Cg<), 118 PyMappingMethods.mp_subscript (C HH
PyList_Reverse (C &), 119 ), 228
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o

PyMarshal_ReadLastObjectFromFile (C
T), 46
PyMarshal_ReadLongFromFile (C €), 46
PyMarshal_ ReadObjectFromFile (C <), 46
PyMarshal_ ReadObjectFromString (C <),
46
PyMarshal_ReadShortFromFile (C 8<), 46
PyMarshal_ WriteLongToFile (C ¢), 46
PyMarshal_WriteObjectToFile (C ), 46
PyMarshal_ WriteObjectToString (C &), 46
PyMem_Calloc (C &%), 187
PyMem_Del (C &), 188
PYMEM_DOMAIN_MEM (C "] = &), 190
PYMEM_DOMAIN_OBJ (C ]2 &), 190
PYMEM_DOMAIN_RAW (C Uﬂﬂ.i), 190
PyMem_Free (C &), 187
PyMem_GetAllocator (C &), 190
PyMem_Malloc (C &%), 187
PyMem_New (C &), 187
PyMem_RawCalloc (C &%), 186
PyMem_RawFree (C &), 187
PyMem_RawMalloc (C &%), 186
PyMem_RawRealloc (C &%), 186
PyMem_Realloc (C &%), 187
PyMem_Resize (C &%), 188
PyMem_SetAllocator (C <), 190
PyMem_SetupDebugHooks (C &4), 190
PyMemAllocatorDomain (C B o] & 4]), 190
PyMemAllocatorEx (C @l °]E &4l), 189
PyMember_GetOne (C ), 201
PyMember_SetOne (C ), 201
PyMemberDef (C o] & &4]), 200
PyMemoryView_Check (C &), 137
PyMemoryView_FromBuffer (C &), 137
PyMemoryView_FromMemory (C &), 137
PyMemoryView_FromObject (C ), 137
PyMemoryView_GET_BASE (C &), 137
PyMemoryView_GET_BUFFER (C &%), 137
PyMemoryView_GetContiguous (C g), 137
PyMethod_Check (C &), 125
PyMethod_Function (C ¥), 125
PyMethod_GET_FUNCTION (C &%), 125
PyMethod_GET_SELF (C &), 125
PyMethod_New (C &%), 125
PyMethod_Self (C &%), 125
PyMethod_Type (C ¥%), 125
PyMethodDef (C H] o] ¥ & 4]), 198
PyModule_AddFunctions (C &), 133
PyModule_AddIntConstant (C &), 1
PyModule_AddIntMacro (C &%), 133
PyModule_AddObject (C &), 133
PyModule_AddStringConstant (C g), 133
PyModule_AddStringMacro (C &), 134
PyModule_AddType (C &%), 134

PyModule_Check (C 3<), 128
PyModule_CheckExact (C &), 128
PyModule_Create (C &), 131
PyModule_Create2 (C &), 131
PyModule_ExecDef (C &), 133
PyModule_FromDefAndSpec (C &), 132
PyModule_FromDefAndSpec?2 (C &), 132
PyModule_GetDef (C &), 129
PyModule_GetDict (C &), 128
PyModule_GetFilename (C &), 129
PyModule_GetFilenameObject (C &), 129
PyModule_GetName (C &), 129
PyModule_GetNameObiject (C &), 129
PyModule_GetState (C ¥), 129
PyModule_New (C &), 128
PyModule_NewObject (C &), 128
PyModule_SetDocString (C &), 133
PyModule_Type (C ¥5), 128
PyModuleDef (C t| o] ¥ & 4]), 129
PyModuleDef_Init (C &%), 131
PyModuleDef_Slot (CH°]E &4l), 131
PyModuleDef_Slot.slot (C®W® W), 131
PyModuleDef_Slot.value (C¥H W), 131
PyModuleDef.m_base (C ¥H W), 129
PyModuleDef.m_clear (C¥H ), 130
PyModuleDef .m_doc (C ® 8 W), 129
PyModuleDef.m_free (C Wy W), 130
PyModuleDef.m_methods (C | ¥5), 130
PyModuleDef.m_name (C ¥W W), 129
PyModuleDef.m_reload (C ®H ), 130
PyModuleDef.m_size (C Y W), 129
PyModuleDef.m_slots (C ®H W), 130
PyModuleDef.m_traverse (C ®d W), 130
PyNumber_Absolute (C &), 69
PyNumber_Add (C &%), 68
PyNumber_And (C &), 69
PyNumber_AsSsize_t (C ), 70
PyNumber_Check (C &), 68
PyNumber_Divmod (C &), 68
PyNumber_Float (C @), 70
PyNumber_FloorDivide (C &), 68
PyNumber_Index (C <), 70
PyNumber_InPlaceAdd (C &), 69
PyNumber_InPlaceAnd (C &), 70
PyNumber_InPlaceFloorDivide (C &), 69
PyNumber_InPlaceLshift (C &%), 70
PyNumber_InPlaceMatrixMultiply (C &),
69
PyNumber_InPlaceMultiply (C &%), 69
PyNumber_InPlaceOr (C &), 70
PyNumber_InPlacePower (C &%), 70
PyNumber_InPlaceRemainder (C &%), 69
PyNumber_InPlaceRshift (C &), 70
PyNumber_InPlaceSubtract (C &%), 69
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PyNumber_InPlaceTrueDivide (C &%), 69
PyNumber_InPlaceXor (C &), 70
PyNumber_Invert (C &%), 69
PyNumber_Long (C &), 70
PyNumber_Lshift (C &), 69
PyNumber_MatrixMultiply (C <), 68
PyNumber_ Multiply (C &), 68
PyNumber_Negative (C &), 68
PyNumber_Or (C &%), 69
PyNumber_Positive (C &), 68
PyNumber_Power (C 3), 68
PyNumber_Remainder (C &), 68
PyNumber_Rshift (C &%), 69
PyNumber_Subtract (C &), 68
PyNumber_ToBase (C &), 70
PyNumber_TrueDivide (C &), 68
PyNumber_Xor (C &%), 69
PyNumberMethods (C B o] & 4]), 226

PyNumberMethods.nb_absolute (C W ®H),

227
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods

W), 228
PyNumberMethods
PyNumberMethods

97, 228
PyNumberMethods

0, 228

.nb_add (C Wy ¥4), 227
.nb_and (C ¥y H4), 228

.nb_index (C ¥y HS

PyNumberMethods.nb_inplace_floor_divide

(C R W), 228

PyNumberMethods.nb_inplace_lshift (C H

H W), 228

.nb_bool (C WH W), 227
.nb_divmod (C W8 ¥$), 227
.nb_float (C Wy W), 228
.nb_floor_divide (C A H

), 228
.nb_inplace_add (C ¥1| ¥

.nb_inplace_and (C @8 A

PyNumberMethods.nb_int (C HH W4

), 228

PyNumberMethods.nb_invert (C W H W), 227
PyNumberMethods.nb_lshift (C ¥H W), 228

PyNumberMethods
H W), 228

.nb_matrix_multiply (C %

PyNumberMethods.nb_multiply (C W8 HF),

227

PyNumberMethods.nb_negative (C W ®H),

227
PyNumberMethods
PyNumberMethods

227

.nb_or (C Wy W4, 228

.nb_positive (C W8 H),

PyNumberMethods.nb_power (C ¥ H W), 227
PyNumberMethods.nb_remainder (C @ W),

227
PyNumberMethods
228

.nb_reserved (C W4 W),

PyNumberMethods.nb_rshift (C ®¥ ¥H4), 228

PyNumberMethods.nb_subtract (C ¥ H
227
PyNumberMethods

24,208

PyNumberMethods.nb_xor (C W W), 228

PyObiject (CH°]E & 4l), 196
PyObject_AsCharBuffer (C &%), 81
PyObject_ASCII (Cg<), 61
PyObject_AsFileDescriptor (C &%), 127
PyObject_AsReadBuffer (C &%), 81
PyObject_AsWriteBuffer (C &), 81
PyObject_Bytes (C &), 61
PyObject_Call (C &), 65
PyObject_CallFunction (C &), 66

W),

.nb_true_divide (C ¥W1 ¥

PyObject_CallFunctionObjArgs (C &), 66

PyObject_CallMethod (C &), 66
PyObject_CallMethodNoArgs (C &), 66
PyObject_CallMethodObijArgs (C &), 66

PyNumberMethods.nb_inplace_matrix_multipRyObject_CallMethodOneArqg (C &), 67

(C ¥y ¥4, 228
PyNumberMethods.nb_inplace_multiply
W W), 228

PyNumberMethods.nb_inplace_or (C ®® W

), 228

PyNumberMethods.nb_inplace_power (C @1ﬂ

W), 228

PyNumberMethods.nb_inplace_remainder (C

A ), 228

PyNumberMethods.nb_inplace_rshift (C 9

H W), 228
PyNumberMethods.nb_inplace_subtract
W ), 228

PyNumberMethods.nb_inplace_true_divide

(CHw W), 228

PyNumberMethods.nb_inplace_xor (C | A

), 228

PyObject_CallNoArgs (C &), 65
PyObject_CallObject (C &), 66
PyObject_Calloc (C &), 188
PyObject_CallOneArg (C g<), 65
PyObject_CheckBuffer (C &), 80
PyObject_CheckReadBuffer (C &), 81
PyObject_Del (C &%), 195
PyObject_DelAttr (C &), 60
PyObject_DelAttrString (C &), 60
PyObject_DelItem (C &), 62
PyObject_Dir (C &), 62
PyObject_Free (C &%), 189
PyObject_GC_Del (C &%), 236
PyObject_GC_IsFinalized (C &%), 236
PyObject_GC_IsTracked (C &%), 236
PyObject_GC_New (C &), 236
PyObject_GC_NewVar (C &), 236
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PyObject_GC_Resize (C &), 236
PyObject_GC_Track (C &), 236
PyObject_GC_UnTrack (C &), 236
PyObject_GenericGetAttr (C <), 60
PyObject_GenericGetDict (C <), 60
PyObject_GenericSetAttr (C &), 60
PyObject_GenericSetDict (C &), 60
PyObject_GetArenaAllocator (C &), 192
PyObject_GetAttr (C &), 59
PyObject_GetAttrString (C &), 60
PyObject_GetBuffer (C &), 80
PyObject_GetItem (C &), 62
PyObject_GetIter (C &), 63
PyObject_HasAttr (C &), 59
PyObject_HasAttrString (C &), 59
PyObject_Hash (C &), 62
PyObject_HashNotImplemented (C &), 62
PyObject_HEAD (C "= &), 196
PyObject_HEAD_INIT (C "= &), 197
PyObject_Init (C &%), 195
PyObject_InitVar (C &), 195
PyObject_IS_GC (C ), 236
PyObject_IsInstance (C &), 61
PyObject_ IsSubclass(C +42), 61
PyObject_IsTrue (C &%), 62
PyObject_Length (C &), 62
PyObject_LengthHint (C &), 62
PyObject_Malloc (C &%), 188
PyObject_New (C &), 195
PyObject_NewVar (C &), 195
PyObject_Not (C &), 62
PyObject._ob_next (C W8 W), 208
PyObiject._ob_prev (C Wy W), 208
PyObject_Print (C &), 59
PyObject_Realloc (C g), 188
PyObject_Repr (C &), 61
PyObject_RichCompare (C &), 60
PyObject_RichCompareBool (C &%), 60
PyObject_SetArenaAllocator (C &), 192
PyObject_SetAttr (C &), 60
PyObject_SetAttrString (C &%), 60
PyObject_SetItem (C &), 62
PyObject_Size (C &%), 62
PyObject_sStr (C &%), 61
PyObject_Type (C &), 62
PyObject_TypeCheck (C &), 62
PyObject_VAR_HEAD (C "} 2 &), 196
PyObject_Vectorcall (Cd<), 67
PyObject_VectorcallDict (C &), 67
PyObject_VectorcallMethod (C ¥), 67
PyObjectArenalAllocator (C Hl o] ¥ & 4l), 192
PyObject.ob_refcnt (C W H W), 208
PyObject .ob_type (C HWH ¥M<), 209
PyOS_AfterFork (C 3<), 38

PyOS_AfterFork_Child (C &%), 38
PyOS_AfterFork_Parent (C &), 37
PyOS_BeforeFork (C ), 37
PyOS_CheckStack (C &), 38
PyOS_double_to_string (C &), 55
PyOS_FSPath (C &%), 37
PyOS_getsig (C &), 38
PyOS_InputHook (C¥%), 19
PyOS_ReadlineFunctionPointer (C H5), 19
PyOS_setsig (C &), 38
PyOS_snprintf (C &%), 54
PyOS_stricmp (C &), 56
PyOS_string_to_double (C &%), 55
PyOS_strnicmp (C &), 56
PyOS_vsnprintf (C &), 54
PyParser_SimpleParseFile (C &), 19
PyParser_SimpleParseFileFlags (C &%), 19
PyParser_SimpleParseString (C &%), 19
PyParser_SimpleParseStringFlags (C &%),
19
PyParser_SimpleParseStringFlagsFilename
(C &), 19
PyPreConfig (CH|olE &4]), 172
PyPreConfig_InitIsolatedConfig (C &%),
172
PyPreConfig_InitPythonConfig (C¥<), 172
PyPreConfig.allocator (C |y W), 172
PyPreConfig.coerce_c_locale (C W8 HF),

173
PyPreConfig.coerce_c_locale_warn (C W H
W), 173
PyPreConfig.configure_locale (CHH W),
172

PyPreConfig.dev_mode (C W8 ¥HS), 173
PyPreConfig.isolated (C W ), 173
PyPreConfig.legacy_windows_fs_encoding
(CHW M), 173
PyPreConfig.parse_argv (C @y W), 173
PyPreConfig.use_environment (C Wy W),
173
PyPreConfig.utf8_mode (C W W), 173
PyProperty_Type (C ), 135
PyRun_AnyFile (C &), 17
PyRun_AnyFileEx (C &), 17
PyRun_AnyFileExFlags (C &%), 18
PyRun_AnyFileFlags (C &), 17
PyRun_File (C <), 20
PyRun_FileEx (C &), 20
PyRun_FileExFlags (C &%), 20
PyRun_FileFlags (C <), 20
PyRun_InteractiveLoop (C &), 18
PyRun_InteractiveLoopFlags (C &), 18
PyRun_InteractiveOne (C &), 18
PyRun_InteractiveOneFlags (C &%), 18
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PyRun_SimpleFile (C &), 18
PyRun_SimpleFileEx (C &), 18
PyRun_SimpleFileExFlags (C &), 18
PyRun_SimpleString (C &), 18
PyRun_SimpleStringFlags (C &), 18
PyRun_String (C &%), 19
PyRun_StringFlags (C €<), 19
PySeqlter_Check (C <), 135
PySeqglter_New (C &), 135
PySeqlter_Type (C W), 135
PySequence_Check (C &%), 71
PySequence_Concat (C &), 71
PySequence_Contains (C &), 72
PySequence_Count (C &), 72
PySequence_DelItem (C ), 71
PySequence_DelSlice (C &%), 71
PySequence_Fast (C &%), 72
PySequence_Fast_GET_ITEM (C &%), 72
PySequence_Fast_GET_SIZE (C &%), 72
PySequence_Fast_ITEMS (C &), 72
PySequence_GetItem (C ), 71
PySequence_GetItem(),9
PySequence_GetSlice (C &), 71
PySequence_Index (C &), 72
PySequence_InPlaceConcat (C &%), 71
PySequence_InPlaceRepeat (C &), 71
PySequence_ITEM (C &%), 72
PySequence_Length (C &), 71
PySequence_List (C &%), 72
PySequence_Repeat (C &), 71
PySequence_SetItem (C ), 71
PySequence_SetSlice (C &), 71
PySequence_Size (C &), 71
PySequence_Tuple (C &), 72
PySequenceMethods (C H| o] ¥ & 41), 229
PySequenceMethods.sq_ass_item (C W& W
), 229
PySequenceMethods.sq _concat (C W8 W),
229
PySequenceMethods.sq_contains (C ¥ 8
), 229
PySequenceMethods.sq_inplace_concat (C
W W), 229
PySequenceMethods.sq inplace_repeat (C
W W), 229
PySequenceMethods.sq_item (C W ¥ 4), 229
PySequenceMethods.sq_length (C W W),

229
PySequenceMethods.sq repeat (C W1 HF),
229

PySet_Add (C &), 123
PySet_Check (C &), 122
PySet_Clear (C &), 123
PySet_Contains (C ), 123

PySet_Discard (C ), 123
PySet_GET_SIZE (C ), 123

PySet_New (C &), 123

PySet_Pop (C &), 123

PySet_Size (C &), 123

PySet_Type (C ¥ ), 122

PySetObject (CH°|H &4]), 122
PySignal_SetWakeupFd (C &%), 31
PySlice_AdjustIndices (C &), 137
PySlice_Check (C &%), 136
PySlice_GetIndices (C &<), 136
PySlice_GetIndicesEx (C <), 136
PySlice_New (C ¥<), 136

PySlice_Type (C ¥$), 136
PySlice_Unpack (C &), 136
PyState_AddModule (C &), 134
PyState_FindModule (C ¥<), 134
PyState_RemoveModule (C <), 134
PyStatus (CHl o] & &4)), 171
PyStatus_Error (C ), 171
PyStatus_Exception (C &), 171
PyStatus_Exit (C &%), 171
PyStatus_IsError (C &), 171
PyStatus_IsExit (C &), 171
PyStatus_NoMemory (C ¥F), 171
PyStatus_Ok (C &), 171
PyStatus.err_msg (C W1 H4), 171
PyStatus.exitcode (C W W), 171
PyStatus. func (C ¥y W), 171
PyStructSequence_Desc (CH| o] E & 4]), 117
PyStructSequence_Field (CH|°]E §4)), 117
PyStructSequence_GET_ITEM (C &), 117
PyStructSequence_GetItem (C &%), 117
PyStructSequence_InitType (C &), 117
PyStructSequence_InitType2 (C &), 117
PyStructSequence_New (C &), 117
PyStructSequence_NewType (C &), 117
PyStructSequence_SET_ITEM (C &), 118
PyStructSequence_SetItem (C &), 117
PyStructSequence_UnnamedField (CH %), 117
PySys_AddAuditHook (C &), 41
PySys_AddWarnOption (C &), 40
PySys_AddWarnOptionUnicode (C g<), 40
PySys_AddXOption (C &), 40
PySys_Audit (C &), 41
PySys_FormatStderr (C &), 40
PySys_FormatStdout (C &), 40
PySys_GetObject (C &), 40
PySys_GetXOptions (C &), 41
PySys_ResetWarnOptions (C &), 40
PySys_SetArgv (C &), 153
PySys_SetArgv (), 150

PySys_SetArgvEx (C &), 153
PySys_SetArgvEx (), 12, 150
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PySys_SetObject (C &%), 40
PySys_SetPath (C &), 40
PySys_WriteStderr (C &), 40
PySys_WriteStdout (C &), 40
Python 3000 (3o]# 3000), 251
PYTHON*, 149

PYTHONCOERCECLOCALE, 180
PYTHONDERUG, 148
PYTHONDONTWRITEBYTECODE, 148
PYTHONDUMPREFS, 208

PYTHONHASHSEED, 149

PYTHONHOME, 12, 149, 154, 176

Pythonic (3}o] A T}2), 251
PYTHONINSPECT, 149
PYTHONIOENCODING, 151
PYTHONLEGACYWINDOWSFSENCODING, 149
PYTHONLEGACYWINDOWSSTDIO, 149
PYTHONMALLOC, 186, 189, 191
PYTHONMALLOCSTATS, 186
PYTHONNOUSERSITE, 149
PYTHONOLDPARSER, 178
PYTHONOPTIMIZE, 149

PYTHONPATH, 12, 149, 177
PYTHONUNBUFFERED, 150

PYTHONUTEFS, 180

PYTHONVERBOSE, 150
PyThread_create_key (C &%), 166
PyThread_delete_key (C &%), 167
PyThread_delete_key_value (C &), 167
PyThread_get_key_value (C &), 167
PyThread_ReInitTLS (C <), 167
PyThread_set_key_value (C &), 167
PyThread_tss_alloc (C &), 166
PyThread_tss_create (C &), 166
PyThread_tss_delete (C &), 166
PyThread_tss_free (C &), 166
PyThread_tss_get (C &), 166
PyThread_tss_is_created (C &), 166
PyThread_tss_set (C &%), 166
PyThreadState, 154

PyThreadState (C Hl o] ¥ & 4), 156
PyThreadState_Clear (C &), 158
PyThreadState_Delete (C &%), 159
PyThreadState_DeleteCurrent (C &), 159
PyThreadState_Get (C &%), 157
PyThreadState_GetDict (C &%), 160
PyThreadState_GetFrame (C &), 159
PyThreadState_GetID (C &), 159
PyThreadState_GetInterpreter (C &%), 159
PyThreadState_New (C &%), 158
PyThreadState_Next (C &), 165
PyThreadState_SetAsyncExc (C &), 160
PyThreadState_Swap (C &), 157
PyTime_Check (C &), 143

PyTime_CheckExact (C &), 143
PyTime_FromTime (C &%), 144
PyTime_FromTimeAndFold (C &%), 144
PyTimeZone_FromOffset (C &), 144
PyTimeZone_FromOffsetAndName (C &), 144
PyTrace_C_CALL (C ¥<4), 164
PyTrace_C_EXCEPTION (C W), 164
PyTrace_C_RETURN (C ¥5), 164
PyTrace_CALL (C ¥%), 163
PyTrace_EXCEPTION (C ¥4), 163
PyTrace_LINE (C Y <), 164
PyTrace_OPCODE (C W), 164
PyTrace_RETURN (C ¥5), 164
PyTraceMalloc_Track (C &), 192
PyTraceMalloc_Untrack (C &), 192
PyTuple_Check (C &), 115
PyTuple_CheckExact (C &), 115
PyTuple_GET_ITEM (C ), 116
PyTuple_GET_SIZE (C34), 116
PyTuple_GetItem (C ), 116
PyTuple_GetSlice (C &), 116
PyTuple_New (C &%), 115
PyTuple_Pack (C &%), 115
PyTuple_SET_ITEM (C ), 116
PyTuple_SetItem (C ), 116
PyTuple_SetItem(),7
PyTuple_Size (C &%), 116
PyTuple_Type (C H5), 115
PyTupleObiject (CHl o] 3 Al), 115
PyType_Check (C &), 83
PyType_CheckExact (C g<), 83
PyType_ClearCache (C ¥<), 83
PyType_FromModuleAndSpec (C &), 85
PyType_FromSpec (C ), 85
PyType_FromSpecWithBases (C &), 85
PyType_GenericAlloc (C &), 84
PyType_GenericNew (C $F), 84
PyType_GetFlags (C &), 84
PyType_GetModule (C &), 84
PyType_GetModuleState (C &), 85
PyType_GetSlot (C g<), 84
PyType_HasFeature (C &), 84
PyType_IS_GC (C &), 84
PyType_IsSubtype (C &), 84
PyType_Modified (C &), 84
PyType_Ready (C &), 84
PyType_Slot (CHl ol ¥ & 4]), 86
PyType_Slot.PyType_Slot.pfunc (C ¥ W
), 86
PyType_Slot.PyType_Slot.slot (CHH W4,
86
PyType_Spec (C Hl o] ¥ & 4]), 85
PyType_Spec.PyType_Spec.basicsize (C W
H ), 85
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PyType_Spec.PyType_Spec.

), 85

PyType_Spec.PyType_Spec.

W), 85

PyType_Spec.PyType_Spec.

flags (C 99 HA
itemsize (C ¥4

name (C W1 ¥,

85

PyType_Spec.PyType_Spec.

), 86

slots (C Wy W

PyType_Type (C © =), 83
PyTypeObject (CH|ol¥ 3 4]), 83

PyTypeObject.
.tp_as_async (C @ W), 212

PyTypeObject

PyTypeObject.
.tp_as_mapping (C W W W),

PyTypeObject
212

PyTypeObject.
PyTypeObject.

212
PyTypeObject

PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_dictoffset (

PyTypeObject
222

PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_free (C WY W), 223

PyTypeObject

PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_iter (CHw W

PyTypeObject

PyTypeObject.
.tp_members (C W¥ W), 220
.tp_methods (C ¥ W), 220
.tp_mro (C W W), 224

PyTypeObject
PyTypeObject
PyTypeObject

PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_richcompare (C @1 H4),

PyTypeObject
218
PyTypeObject

PyTypeObject.

tp_alloc (C Wy W), 223

tp_as_buffer (C W8 W), 214

tp_as_number (C W W), 212
tp_as_sequence (C Wy W

.tp_base (C ¥ W), 220

tp_bases (C ¥H W), 224
tp_basicsize (C ¥ HS), 210
tp_cache (C WY W), 224
tp_call (C®¥ M4, 213
tp_clear (C W ¥4, 218
tp_dealloc (C ®H W), 210
tp_del (C ¥ ¥5), 225
tp_descr_get (C Wy ¥4, 221
tp_descr_set (C Y W), 221
tp_dict (CE®H W), 221
(C Aw W),
tp_doc (CWHW W), 216
tp_finalize (C W W), 225
tp_flags (C W ¥4), 214

tp_getattr (C AW W), 211
tp_getattro (C ®H WHE), 214
tp_getset (C WH W), 220
tp_hash (C @ W), 213
tp_init (C¥W W), 222
tp_is_gc (CHH W), 224
tp_itemsize (C W ¥ W), 210
), 219
tp_iternext (C ¥ W), 220

tp_name (C @8 W), 209
tp_new (C WH W), 223
tp_repr (C AW ¥F),212

.tp_setattr (CHWH W), 212

tp_setattro (C WY W), 214

PyTypeObject.tp_str (C W8 W), 213

PyTypeObject.tp_subclasses (C W8 H),
224

PyTypeObject.tp_traverse (C WH W), 217

PyTypeObject.tp_vectorcall (C WH W),
226

PyTypeObject.tp_vectorcall_ offset (C W
H W), 211

PyTypeObject.tp_version_tag (C @1 WH),
225

PyTypeObject.tp_weaklist (C W8] W), 225
PyTypeObject.tp_weaklistoffset (C s W
), 219
PyTzInfo_Check (C &), 143
PyTzInfo_CheckExact (C &), 143
PyUnicode_1BYTE_DATA (C &), 97
PyUnicode_1BYTE_KIND (C "} 32 &), 97
PyUnicode_2BYTE_DATA (C &), 97
PyUnicode_2BYTE_KIND (C W] 3 &), 97
PyUnicode_4BYTE_DATA (C &), 97
PyUnicode_4BYTE_KIND (C Wi 3 &), 97
PyUnicode_AS_DATA (C &), 98
PyUnicode_AS_UNICODE (C &), 98
PyUnicode_AsASCIIString (C &), 112
PyUnicode_AsCharmapString (C &), 112
PyUnicode_AsEncodedString (C <), 107
PyUnicode_AsLatiniString (C &), 111
PyUnicode_AsMBCSString (C &), 113
PyUnicode_AsRawUnicodeEscapeString (C &
), 111
PyUnicode_AsUCS4 (C <), 102
PyUnicode_AsUCS4Copy (C &), 103
PyUnicode_AsUnicode (C &), 103
PyUnicode_AsUnicodeAndSize (C &), 103
PyUnicode_AsUnicodeCopy (C &), 104
PyUnicode_AsUnicodeEscapeString (C &%),
111
PyUnicode_AsUTF8 (C &%), 108
PyUnicode_AsUTF8AndSize (C a<), 108
PyUnicode_AsUTF8String (C &), 107
PyUnicode_AsUTF16String (C &), 109
PyUnicode_AsUTF32String (C &%), 109
PyUnicode_AsWideChar (C &%), 106
PyUnicode_AsWideCharString (C &%), 106
PyUnicode_Check (C &), 97
PyUnicode_CheckExact (C &%), 97
PyUnicode_Compare (C &), 114
PyUnicode_CompareWithASCIIString (C &
2,114
PyUnicode_Concat (C &%), 114
PyUnicode_Contains (C &), 115
PyUnicode_CopyCharacters (C &%), 102
PyUnicode_Count (C &), 114
PyUnicode_DATA (C &), 98

AHO|
=1 =

293



The Python/C API, £A| B{Z 3.9.23

PyUnicode_Decode (C &%), 107
PyUnicode_DecodeASCII (C &), 112
PyUnicode_DecodeCharmap (C &), 112
PyUnicode_DecodeFSDefault (C &%), 105
PyUnicode_DecodeFSDefaultAndSize (C i
), 105
PyUnicode_DecodeLatinl (C &), 111
PyUnicode_DecodeLocale (C &), 104
PyUnicode_DecodeLocaleAndSize (Cg<), 104
PyUnicode_DecodeMBCS (C &), 113
PyUnicode_DecodeMBCSStateful (C &), 113
PyUnicode_DecodeRawUnicodeEscape (C &
), 111
PyUnicode_DecodeUnicodeEscape (C ), 111
PyUnicode_DecodeUTF7 (C &), 110
PyUnicode_DecodeUTF7Stateful (C &%), 110
PyUnicode_DecodeUTF8 (C &%), 107
PyUnicode_DecodeUTF8Stateful (C g<), 107
PyUnicode_DecodeUTF16 (C &%), 109
PyUnicode_DecodeUTF16Stateful (C &), 109
PyUnicode_DecodeUTF32 (C &), 108
PyUnicode_DecodeUTF32Stateful (C &), 108
PyUnicode_Encode (C &%), 107
PyUnicode_EncodeASCII (C &<), 112
PyUnicode_EncodeCharmap (C g<), 112
PyUnicode_EncodeCodePage (C ¥), 113
PyUnicode_EncodeFSDefault (C &%), 106
PyUnicode_EncodeLatinl (C &), 111
PyUnicode_EncodeLocale (C &), 104
PyUnicode_EncodeMBCS (C &), 113
PyUnicode_EncodeRawUnicodeEscape (C &
), 111
PyUnicode_EncodeUnicodeEscape (C &), 111
PyUnicode_EncodeUTF7 (C &%), 110
PyUnicode_EncodeUTF8 (C <), 108
PyUnicode_EncodeUTF16 (C &), 110
PyUnicode_EncodeUTF32 (C &), 109
PyUnicode_Fill (C d4), 102
PyUnicode_Find (C &), 114
PyUnicode_FindChar (C g<), 114
PyUnicode_Format (C &), 115
PyUnicode_FromEncodedObiject (C &), 102
PyUnicode_FromFormat (C &%), 101
PyUnicode_FromFormatV (C &%), 102
PyUnicode_FromKindAndData (C &%), 100
PyUnicode_FromObject (C &%), 104
PyUnicode_FromString (C &), 101
PyUnicode_FromString(), 120
PyUnicode_FromStringAndSize (C &), 100
PyUnicode_FromUnicode (C &), 103
PyUnicode_FromWideChar (C &), 106
PyUnicode_FSConverter (C &), 105
PyUnicode_FSDecoder (C &), 105
PyUnicode_GET_DATA_SIZE (C g<), 98

PyUnicode_GET_LENGTH (C &%), 97
PyUnicode_GET_SIZE (C &), 98
PyUnicode_GetLength (C &), 102
PyUnicode_GetSize (C &), 104
PyUnicode_InternFromString (C &), 115
PyUnicode_InternInPlace (C &), 115
PyUnicode_IsIdentifier (C &%), 99
PyUnicode_Join (C g<), 114
PyUnicode_KIND (C <), 97
PyUnicode_MAX_CHAR_VALUE (c Uﬂﬂi), 98
PyUnicode_New (C &%), 100
PyUnicode_READ (C &), 98
PyUnicode_READ_CHAR (C &), 98
PyUnicode_ReadChar (C <), 102
PyUnicode_READY (C &), 97
PyUnicode_Replace (C &%), 114
PyUnicode_RichCompare (C &%), 115
PyUnicode_Split (C &%), 114
PyUnicode_Splitlines (C &%), 114
PyUnicode_Substring (C <), 102
PyUnicode_Tailmatch (Cd<), 114
PyUnicode_TransformDecimalToASCII (C '@'
22,103
PyUnicode_Translate (C &), 113
PyUnicode_TranslateCharmap (C &), 113
PyUnicode_Type (C W), 97
PyUnicode_WCHAR_KIND (C "} =2 &), 97
PyUnicode_WRITE (C &), 98
PyUnicode_WriteChar (C &), 102
PyUnicodeDecodeError_Create (C &), 32
PyUnicodeDecodeError_GetEncoding (C &
), 33
PyUnicodeDecodeError_GetEnd (C &), 33
PyUnicodeDecodeError_GetObject (C &),
33
PyUnicodeDecodeError_GetReason (C
33
PyUnicodeDecodeError_GetStart (C &%), 33
PyUnicodeDecodeError_SetEnd (C &), 33
PyUnicodeDecodeError_SetReason (C &%),
33
PyUnicodeDecodeError_SetStart (C &), 33
PyUnicodeEncodeError_Create (C &), 32
PyUnicodeEncodeError_GetEncoding (C &
), 33
PyUnicodeEncodeError_GetEnd (C g<), 33
PyUnicodeEncodeError_GetObject (C &),
33
PyUnicodeEncodeError_GetReason (C
33
PyUnicodeEncodeError_GetStart (C &), 33
PyUnicodeEncodeError_SetEnd (C &), %%
PyUnicodeEncodeError_SetReason (C
33
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PyUnicodeEncodeError_SetStart (C &%), 33
PyUnicodeObject (CH|olE &4]), 97

PyUnicodeTranslateError_Create (C &),

32
PyUnicodeTranslateError_GetEnd (C ),

33
PyUnicodeTranslateError_GetObject (C &

A~

—l—)) 33
PyUnicodeTranslateError_GetReason (C 3}

A~

T); 33
PyUnicodeTranslateError_GetStart (C ?J;

PN

), 33
PyUnicodeTranslateError_SetEnd (C &%),

33
PyUnicodeTranslateError_SetReason (C &

S

—[_); 33
PyUnicodeTranslateError_SetStart (C “;53]'

), 33

PyVarObject (C Bl ol ¥ & 4]), 196
PyVarObject_HEAD_INIT (C "jZ &), 197
PyVarObject.ob_size (C @4 W), 209
PyVectorcall_ Call (C &), 65
PyVectorcall_Function (C <), 64
PyVectorcall_NARGS (C &), 64
PyWeakref_Check (C &), 138
PyWeakref_CheckProxy (C &), 138
PyWeakref_CheckRef (C &), 138
PyWeakref_ GET_OBJECT (C &%), 138
PyWeakref_GetObject (C &), 138
PyWeakref_NewProxy (C g), 138
PyWeakref_NewRef (C &), 138
PyWideStringList (CH|o]E &4]), 170
PyWideStringList_Append (C &), 170
PyWideStringList_Insert (C &<), 170
PyWideStringList.items (C HH W), 170
PyWideStringList.length (C ¥ W W), 170
PyWrapper_New (C <), 135

Q

qualified name (F7&4 o] &), 251

R

realloc (), 185
reference count (X 34), 251
regular package (B4 3 7] A), 251
releasebufferproc (C H o] ¥ & Al), 232
repr

SiE b, 61,212
reprfunc (C ©| o] & 4]), 232
richcmpfunc (C ©| o] ¥ & 4]), 232

S

sdterr
stdin stdout, 151

search

path, module, 12, 150, 152
sequence

I, 93
sequence (A]@ ), 252
set

oA, 122
set comprehension (& A= g3l A), 252
set_all(),8
setattrfunc (C Hl o] ¥ & 4l), 232
setattrofunc (C Hl o] ¥ & 4l), 232
setswitchinterval () (in module sys), 154
SIGINT, 31
signal

8 5,31
single dispatch (A& Y] X)), 252
SIZE_MAX, 89
slice (&8}o]), 252
special

method, 252
special method (E4 WA E), 252
ssizeargfunc (C Yl o] g &), 232
ssizeobjargproc (C H o] &A1), 232
statement (£3), 252
staticmethod

SiE s, 199
stderr (in module sys), 161
stdin

stdout sdterr, 151
stdin (in module sys), 161
stdout

sdterr, stdin, 151
stdout (in module sys), 161
strerror (), 27
string

PyObject_Str (C function), 61
sum_list(),9
sum_sequence (), 10, 11
sSys

1 5,12, 150, 161
SystemError (built-in exception), 129

T

ternaryfunc (C t] o] E] & 4]), 232
text encoding (A|AE ¢134),252
text file (H]2E 1}9),252
traverseproc (C H o] ¥ & 4]), 237
triple-quoted string (A& 2% F Ex14),
252

tuple

W, 115

W gh4, 72,119
type

i), 6, 83
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“iEE 2h 4, 62 PEP 383,104, 105
type (8), 252 PEP 384,15
type alias (& o dglojn), 252 PEP 393,96, 103
type hint (3 31 E), 253 PEP 411,251
PEP 420, 245, 249, 250
U PEP 432,183, 184
ULONG_MAX, 89 PEP 442,226
unaryfunc (C tl o] 3 4]), 232 PEP 443,246
universal newlines (FUWHA & d7),253 PEP 451,132,245
PEP 483,246
V PEP 484,241, 245,246,253
variable annotation (HZ o] = E|o]A), 253 PEP 489,132
vectorcallfunc (Ct]o]g &4, 63 PEP 492,242,243
version (in module sys), 152, 153 PEP 498,244
virtual environment (7} &74), 253 PEP 519,250
virtual machine (7} 7] A), 253 PEP 523, 160
visitproc (CH o ¥ &4, 236 igi 222’ ;i? )53
X PEP 528, 149
T PEP 529, 105, 149
° import 4 PEP 538,180
;S 69 — PEP 539, 165
asc,j.i 61 PEP 540, 180
b tes’61 PEP 552,175
cil/ass;nethod, 199 igi 2;2'3}%
compile, 43 PEP 587, 170
divmod, 68 PEP 590: 63
Ei:itézozm PEP 617,178
int,%O ’ PEP 623,96
len, 62,71,73, 118, 121, 123 igi iﬁg é?
pow, 68, 70 PEP 3121, 130
repr, 61,212 100 PEP 314744
staticmethod, 19 PEP 3151, 36
tuple, 72, 119 PEP 3155,251
type, 62 o sia
15 - - .
. exec_prefix, 4
__main_, 12, 150, 161 pATH Fz
_thread, 156 prefix, 4
builtins, 12,150, 161 PYTHON’*, 149
signal, 3l PYTHONCOERCECLOCALE, 180
sys, 12,150, 161 PYTHONDEBUG, 148
% PYTHONDONTWRITEBYTECODE, 148
PYTHONDUMPREF'S, 208
ey Fe Y PYTHONHASHSEED, 149
PEP 1,250 PYTHONHOME, 12, 149, 154, 176
PEP 7,4,6 PYTHONINSPECT, 149
PEP 238,22, 245 PYTHONTOENCODING, 151
PEP 278,253 PYTHONLEGACYWINDOWSFSENCODING, 149
PEP 302,245,248 PYTHONLEGACYWINDOWSSTDIO, 149
PEP 343,243 PYTHONMALLOC, 186, 189, 191
PEP 353,10 PYTHONMALLOCSTATS, 186
PEP 362,242,250 PYTHONNOUSERSTTE, 149
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Z

PYTHONOLDPARSER, 178
PYTHONOPTIMIZE, 149
PYTHONPATH, 12, 149, 177
PYTHONUNBUFFERED, 150
PYTHONUTFS, 180
PYTHONVERBOSE, 150

Zen of Python (Ito]# A), 253
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