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CHAPTER 1
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#include <Python.h>
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Py MAX (X,y)
x 9Fy Abelo] HUgHe vk ok

WA 3.30] F7}.

Py_STRINGIFY (x)
£ CEAEE dE} YT o & £ Py_STRINGIFY (123) 2 "123" & W33 th

B A 3.40] =7}

Py_MEMBER_SIZE (type, member)
(type) +Z2A 9 member & 27| & Hlo|EE W3 )
A 3.60] F7}.
Py_CHARMASK (c)
A2 FAF HE= [-128, 127] LH[0, 255] Ako] 9] AgofoF Ut o] Ml 2= unsigned char &
Mg c & 9sghyoh
Py_GETENV (s)

getenv (s) 9]—-,1—/\]—6‘]—7(] g AMEZ o2 ALH A (Z,Py_IgnoreEnvironmentFlag
7} AAE F$)NuLL & Hkskshy o

Py_UNUSED (arg)
Sho] U ALS QAo AESte] Hutdy AuE FAFYTE o|A]: int func(int a, int
Py_UNUSED (b)) { return a; }.
B A 3.40 F7}
Py_DEPRECATED (version)
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PyDoc_STRVAR (pop_doc, "Remove and return the rightmost element.");

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

PyDoc_STR (str)
ol BAL B SA2EYL A FUT SAEY o v BT H oL Aed W EALL
A A s Tt
PEP7 ol BAE A Y S2EF glo] o]l =T 4 IS EAEYL WA ] pyDoc_STR
< AR AL

of| A :
static PyMethodDef pysglite_row_methods[] = {
{"keys", (PyCFunction)pysqglite_row_keys, METH_NOARGS,
PyDoc_STR ("Returns the keys of the row.")},
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Az A5t g4 gAder 24Pk ANAA PH L IR py INCREF () B AHEEHe] A
o #z A4E S} B4 7|2, Py _DECREF () & AHEFHe] B2 A5 i} e 7= AYUth

-

Py DECREF () WA Z £ FZ 3 F7100] ==X &A3ta A A 9] &3l Al A} (deallocator) € & 23l oF
3 B g5 A At AAY § A o 8

St 2 a4 2o B9t AR Foll A AA o 2= 2 A o

239 U2 AN B B2 A4S FAaA AT DLW F7 0 49e SAGUT B2 A7)
SHERS E Ve Ut FX AFE A7 AA MG vl R oA P E = wEE
A ize_t) >= sizeof (void*) B}al 7} A ¢) B2 v EZF A E UTh

AR B EAEE T B E A Asol o) AA Y Bx A4S FANL LRt YHUn
SlEROTE AN B AFE WeA AAE e D 1) FAAR T WA 272 E ol 1) T
O BA T o] F B A2 E AN W] AHA 0T BE Nt WaA BT BE AT
A& kT Bz Ol f 0] WA} AN B2 @ AN} TR AAR A LS 5] AR
O. gk a0l g Mol s} o) o] UL A2} Sele) Wend 2o dojsle A8 A B
958 YAA LR 27142 B Ao o8l A4ko] AT F 23 AHBL Hho| Ho] B
g EEY C ol JAAE AR = AA| oA FAFUTE T I AUELS TS5 ¢ 2T Al
e BT E WA S WA

2 £ 91 48 At AAEdA AAE A B2 A5E S 2T FARE 2UG
e Aol el aEol A ARNE AAN AN Bx A5E AN Y A4 GG AN D5 U
o A 9 e Mol ate] o8 AWE 4w gt U9l spold T=E AFBoE ek
AYUTt. Py_DECREF () M AHGAZ AEES FoP/H st ZE F27F Y7 w2l A A9 BE
Aol A Ao = AFFUTh

SFA S H A2 AW 8 AAE (PyObject_, PyNumber_, PySequence_ & PyMapping_ & Al
AL o B2 A7 B4E) S ST AAUh oe T AAEL wEtE wE ARl T Fa
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45 SV UL o] &= S S E Aol Al AAlo] wkskE A A 9}e] 2H] o] BukS H$ Py DECREF ()
£33 AAdS A ULh o)A 2532 Ad U

Fx 5 A

I}o] ®/C APL o[ A 9] x5 2 A2 4aFdA o2 7P & A9g Utk &2/d-2 AA 7}
obd Frxo #HeH o YFUth (AA L+ &FHA Uttt A= F4 FHFUh) “FRE L8k
2”& o o)A FRIFE 8 %}%HH Py_DECREF & &% # o] Jtt 21& o nFych 2Fd2
F=E FEAFUL S = Fro afde e I=rtafdol o ol BR8HA ¢S W Py DECREF ()
Y= Py_XDECREF () 8 ZES AU AYZ (WA A SE&2 A dHo2N A= Fx 45 7
2AZ Aol AN thE S JuFUch T4t 2o £7AS TEANA G4 &A= 2R
FzE EL}fEh FUth AFdol FAAA RS TEA= F2E LAY Py 1H F2E

A= o}%ﬂt g dark sy

A2 5 E P A Al e FxE HA mjE FhA Jbsd ol dsun: FeE Al g
FxeEL 45 A g sE etk F2E FAE AL ol FrE AT 0 8T Tt
dgd F2E At 7pgsa o ol g A e A A e AL gy

e A g A st F5IUG F74A A9 = pyList setltem() I
PyTuple_Setltem() YUTh o] F7hA] I Q40 et 28 FHYH(E, 848 9 & 72
o} o] g B2t FAA Shdth). o] F4EL AR BEol A ANER FEOY A=
A-pe dubA R AP o] Y S FAES AAFSFUL A& 59, FE& HEEIE (1, 2,
"three") & T3t 25 5 A5 U (FA] o] A= doj A e. o F2 Yo ITd=
U2 ot ol vhet Sl Th)

PyObject *t;

t = PyTuple_New (3);

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

o] 7| PyTuple SetItem() + PyLong FromLong () 7} 4k
B2 FAAT AL AAE A F2E FAE TS
A28 7P 2t AN L

ket Iz & ZukE S Ut Ao o $t
E 5%3%}7) Aol Py _INCREF () & T}E

AR o| A, pyTuple_seriten() & FEO] 2248 JE H9T PUAUG. FES 2H 453
U:H"l_oﬂ PySequence_SetItem() 3} PyObject_SetItem() - 52| 84 <
PyTuple_SetItem() 2 A W& Y= FEZ o7k A5 o] of gt}

PAEE A= 5L U)o TEEpyList_New() & PyList_SetItem() 2 AR THE 5 U5
eh,

SHAI N AA 2= o] EA F HAEE WS A A5 EUth A AA == F 4

Z
%X}Oé(formatsmng)i A= T A= Zﬂ v 8 &< Py_BuildValue () 7} A

o]
FUh A€ S, 919 F 25 FES S ZEZ gA S 5 dsyth (o8 A A= AU

PyObject *tuple, *list;

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

PyObject_Setltem() 3 7L X752 gol AE= = AAAH F2wb ey gle
st 2ol ARbAYUTE o] A9 Fx AL S STMIVIA FA FREATT T 0B

W3 G55 Bl AW DA

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

Py_ssize_t i, n;

(Th& sl AT ol AS)
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n = PyObject_Length(target);
if (n < 0)
return -1;

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

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

return 0;

—~

B4R Qo AL AR R TG, D02 Bl I AVAE G I2A DB L5
@ Ao 1A A BT AR T FEE AT BE FrE A2 £7AL ATTUH ol f -
byt 729 Aol A 9t A= S A I vk Fx= AA o st f L
Zz AUt wetA Pyobject_GetItem() I PySequence_GetItem() X8 AA ol tf 3l FZE vl
Aol A Y e QA AR e 2 S BETUG(E 24 AR L4471 FuTh,
B9 o5 MBY G5B 25T YEAL oW §4F SESHL ol o Torake A8
b Aol TR — AL (Fael ARz ASE AR F) © AGHA GLUH TebA
etI em() %’\}%*}01 YrEA FES TMAHLH FXRE A } Al st — A

o
BN

"o

o U
—
o
o me o <) N4
Q

o D
<

o,

e a]chﬂ e FEY FAE T3 FFE FAASE PHY AAYUY. S HS
PyList_GetIt L pySequence_GetItem() < A& Th

flo

long

sum_list (PyObject *1list)

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

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

return total;

long
sum_sequence (PyObject *sequence)
{
Py_ssize_t i, n;
long total = 0, value;
PyObject *item;
n = PySequence_Length (sequence) ;
if (n < 0)

(Th& sl AT ol AS)
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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 */
}
}

return total;

142 ¥

s}ol H/C APIo| 4 £ 2% 42 Bhc 042 o8] A2 A gk Bl R 22 inc, long, double
T2 chart 2 BEHC P YUth BEAA YRUE R A 18 $452 s
o AgE = 34 EAS ] 85 £ 727 Fol P14 glov), et &

AgH A B ohoelel B AEL Y FEL ASSHE BB oA A

Py _ssize_t
A signed integral type such that sizeof (Py_ssize_t) == sizeof (size_t). C99 doesn’t define
such a thing directly (size_t is an unsigned integral type). See PEP 353 for details. PY_SSIZE_T_MAX is
the largest positive value of type Py_ssize_ t.
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T 9= sys.exc_info() & I AFER A& AL o] vlo]EFE JE z Y H <l
Fxo| 22 uj7lA C g+E 7hol] ALE = F oo vk &gyt

slo] M 1578 AT E o] & slo] W T A= kAT o 2] AE] H2Z W2 slo]d =& $3)
29 e ¥ o9 AEE HIE3lE sys.exc_info () TFE T &= AJ YTk ESE A9 Aeo] H2
St % e Yux v o] o HE X Fets T T2 ol 9] AElE HE] f8 2g =Y
ol 9] & A st BT o= s Kol F57t A eFl de & Hoj 9= A= Qs o9
Al o Tt I E YA T Egt E o] o] A8 Z o) o dte] F2E = AR Sl tis)
T35 YA %2 % S Lo v AS AU Th

duld o g ojH AAS £33 Yol 2 A4S TS AT = TSH AT/ AYE doAhdE=A
Shelsf of vk &l Rk o 2] 7} Lo T S E Aol A o 9] A E AEsoF Pt &AFstal = BE
AA o et FRE Wil o] A7) E vt oF A T o} A 2] & A QA= HE YT — W E
Yojd o 9] E ol ¢ A3} of 2] Aolof tha F 23 FRE Aojw gl A FUrh

o 2] & A 8taL AG ot ISt o 71 of el sum_sequence () olA]of] U4} 55Ut 93] o] oAl
Ao E ZAYPS W] 273t A= F2E AT F a7l gHynh 2t dA] o= 2714
of g F2&dS HoFULh WA gfo] M-S Foldle o] /& 7141717 F38] 22 u|9] FlojH I =&
ATyt

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

el ge oue $8CaEYYTh

rlo

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 */

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

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

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item);

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

o] A= C goto &9 & ALY HAFUH o] A= SAT <& A7) 9%
PyErr ExceptionMatches () @ PyErr Clear () & A& W3 Py XDECREF () & AF&3}o] &
S50 YENULL Y 45 Q= HRE N—xﬂs]—h FIS=INC izﬂz‘g—qr/} (o] E oﬂ 9=y = ZE_—g],/\I)\] o
Py_DECREF () %NULL 73} E}U}Tx]tﬂ 228 goAYL}) o] A E o}aq\ll AL3 9= ;gi
€ B3t AHg st "4 E NULL 2 27] Qs}h Zlo] Z Qg gt} U}x]—7}?<]§ Ll SRR (/;—_,IILH)
2 ARHL AT T Eo] A Hollof dF e AFFTh

g AAAEDE D] gol M Az HE W W = AARE o] A A of 3t 6}7].;(] =93
A= ghol E =2l E o 2718}, TJ2]al opvte vhR 2l AUtk JAHZ 2 H o tF 2o Ve
el 7t 2713} 9 o] Foll AFEE 5 JlFuth

z
HAQJA 278 = py_Initialize () YU o] F¢E ZEH BF HolES 273 sta 7] &2
2=

S}
1w h=4
EE9 builtins,__main_ , 18] sys & /‘g dstUrch =3 2 E AM P E (sys.path) & 273}
=N
Py _Tnitialize() ¥ “A23YE A BAE” (sys.argy) T AASHA 5UTh vhef Sof] Agg
gto]# F &7} o] L—r% Q7 3t} Py Initialize() & $&3% & PySys_SetArgvEx (argc,

Aoz AR ok T L.
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Py_SetProgramName (file) € S &35}
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Aol 7t B sk o ZE| A o] AL Py_GetPath

Py _GetProgramFullPath () & AA| A T+ S AZS a7} 01’\141:]— (B Modules/getpath.

c ol A= o] YTk
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| Ao, P AR ABIE MER 752 & gal of gy th. o] 2 3t A & APIE AHS %} 2} Sk
7} BE- A Dot A} Sh= H 4 vho] W WA S PY_VERSION_ HEX FH(APISLABI W] o] 7] FR)O0 2
e rE

Py_LIMITED_APIE AAF| o Tt} (& Eof, Fo]# 332 A 0x03030000). ©] I}E
& shol i vl Z oA ZF AT o] Wi oA (HE FERre R °13H)E55}Z] Zyh

o] W 325E), A 35 APIO| A A& & 4 9l a4 23] PEP 3840 A & WS o)A 941 th C API
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CHAPTER 3

049 YEE L HA A AT Ao s TmE AFR S Y A, ARkl et
AL YA 02 4T A GHE S S Uk

A B B ARE TU AF ASE W WE2 DS AT AR A58 AR ]
Py_eval_input, Py_file_input % Py_single_input Ut} oA 2

oFE o)t W4 Aol AR T UL

w3 o] P4 F AR EFILES ) B E A LT F A BRo] o} B 3 7hA) BAlL HE C eholn
2219 s TR A} T2, B8E A 92 5 Urke AT (Aol 5) ARSI AL, T 9=
2 9gold dA2 e el neie & 4TS SloiA rise o) Wl shol ekl 483
Sl A} e 2ol nel 2ol A WS ol Ao) ST E o] 8@ Fol A wE T ok Yo

int Py_Main (int arge, wchar_t **argv)

r

RE S W 22 0g oA ol 0 MBS L2 18e S ATD, anes
argy Tl 7] W5 C 22 199 main () F4ol ADE & AT J 3] QX =S FulshoF Fick
(F8 9] 2 A Lol Thehwehar_t2 WHH T, 94 BEo] +43 4 920l 505 oF Aict
(AT A% B F o] 27l D] H§L £4H A hUTh. AHZH N B FA o= (5,
91 glo]) FRH W 0 e 0, 92 A3 A zelEh FRAW L, v W5 FHHo fED

ol A W= 22 e ekod 27h futh,

ﬂalﬂ 2] 92 SystemExit 7} @AY 3HH, o] §H4+= Py_InspectFlagZt A5 o] YA k2 3H1

2 B G Z2ALE FRTO G L.

int Py_BytesMain (int argc, char **argv)
Py_Main ()3} FAFSHA @ argyE vlo]| E BAFE 2] v

B A 3.8 &7}

int PyRun_AnyFile (FILE *fp, const char *filename)
ob#l PyRun_AnyFileExFlags () & ©<=3td A o]~ YT} closeitS 02 2 flags= NULLZ
ARE e 2 G AF YU

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
ol#f] PyRun_AnyFileExFlags () & ©<3ld Qe Ho]A gt o] AL closeit JAAFE 0072 A
e AEE FAF U

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
ob#ll PyRun_AnyFileExFlags () 9 @3t AE A o]2Yuth o] AL flags AAE NULLE
AAE JHE $AF Y

==

Ak
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int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
If fp refers to a file associated with an interactive device (console or terminal input or Unix
pseudo-terminal), return the value of PyRun_InteractiveLoop (), otherwise return the re-
sult of PyRun_SimpleFile(). filename 1is decoded from the filesystem encoding (sys.
getfilesystemencoding () ). If filename is NULL, this function uses "2 ?? " as the filename. If closeit
is true, the file is closed before PyRun_SimpleFileExFlags () returns.

int PyRun_SimpleString (const char *command)
o}l PyRun_SimpleStringFlags () 9 @<3d A A olAY YT} PyCompilerFlags* 9l
AHE NULLZ A" AE2 GAFUTH

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *ﬂags
flags AP Wl main_ EEO A commandol Y= sto]H A FEE AP _ main_
o] 2AstA ko WU tTh AFSHd 05, ol 7t LA -12 WU o217 gle
e AEHE IS Yol T U flagse] 2] ol & FEFHHA L

Aels] A e systemExit7h AH, o] Y4 Py InspectFlagZh 845 o] 94 e 3 -1
e g 22 AAE FRTA FAIAL,

int PyRun_SimpleFile (FILE *fp, const char *filename)
ote)] PyRun_SimpleFileExFlags () & ©<3td Qg o]~ YTt cdoseitS 022, flagsS
NULLE AR E JH = FAF YT

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
obe] PyRun_SimpleFileExFlags () o @38 QB F o] YUt flagsE NULLE A€ 4
B2 gAsyh

int PyRun_SimpleFileExFlags (FILE *fp, const char *ﬁlename, int closeit, PyCompilerFlags *flags)
PyRun_SimpleStringFlags () & B]<<3dtA 9 R o] Y= ExE A fpolA] o]
W Aax FEE AS5YT  filenamed 31 Q) ]%O] ofof atm, 3tY Al2~d AT (sys.
getfilesystemencoding ()22 Y I Y H YT} cdoseito] o] ™A PyRun_SimpleFileExFlags 7}
W85 Aol ho] griluth

Fa: A=A, fpe vteli e REg dojof Ytk (ol & £°] fopen (filename, "rb")).
A ko, SOl LF £ TRV AE 2THE LS SvtEA A siA X+ dsuth

int PyRun_InteractiveOne (FILE *fp, const char *filename)
olgl PyRun_InteractiveOneFlags () & ©<3ld Qg H o]~ AUt} flagsE NULLE A H
SR FAF U

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
flags A Aol el th3hA] FA e} A stdolA &d TS A APFUTh sys.pst
I} sys.ps28 AFEEt] A AN A ZFZE FUt) filename2 3L AJAH® QA Y (sys.
getfilesystemencoding())SoZ HE”_‘%} =t}

Yool 4B H 0w AT 1 08, A2 7AW 18, Ei TR BA el Yo w sl e AR
ZExH errcode.h AZFFE 5o &= o8] F=E ¥} (errcode.hE Python.h
A 2T E oA ] W o] BRSE 55 92 = oo} Foll F A L)

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
ob#f PyRun_InteractiveLoopFlags () & ©<3StH Qg #H o]~ d YTt flagsE NULLE A A H
FHE FAF U

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
EOFo] =& ufj 7}2] th 3} 4] X e dAad sdoA 4= 2 APF Ytk sys.pst
I sys.ps2E AFESA AR RN A ZEZE Ut} filenameS 31 A|2® A FH (sys.
getfilesystemencoding ())2 & U+ "/]9 Ut} EOFo 4] 0 vF&ka ALt NJH?S]- H 24 E
Wkt o

int (*PyOS_InputHook) (void)
Z2EEY int func(void) ¢l §4E 77|25 AT 4~
Hzelt gTEsl 4% AL HD Eol el A A S A Q9

o ;2

FUrh o g4t oAl
eteleln @) £59
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vk gre FAIFE UL o] & A A s AL gpo] W & FTEQ] Modules/_tkinter.colA]
S AT AE 2B ZEZEE UE o|WE R} 533 o A2 5 JdF Ut

char* (*PyOS_ReadlineFunctionPointer) (FILE *, FILE *, const char *)
Z ZEE}Q] char *func (FILE *stdin, FILE *stdout, char *prompt) 9 S5 7}
A% AR ste], AEneH Y EZE A B 4 22 AL v AEHE AR
& 4 9% yth o] 3455 NULLe] bW A promprE 2T THe AT E BE Y el A
A48 £ o 29 FAES e Aojgta 7P Yth ol § £9], readline
st & ARG § ¥4 75 S AT FULH
A3}= PyMem RawMalloc () ©)Y PyMem RawRealloc () o2 SH Ex1E o] A, ol g 7}
A3 o™ NULL el of oF FUTh

WA 3404 HA: A= PyMem Malloc ()oY PyMem Realloc ()2 & 33 oA,
PyMem_RawMalloc () ©]Y PyMem RawRealloc () 2.2 3] oF gt}

= O < O
EsZols=

struct _node* PyParser_SimpleParseString (const char *str, int start)
o}#] PyParser SimpleParseStringFlagsFilename ()2 @<3td A A o] Ad YT, file-
nameS NULLE, flagsE 022 A A A2 G AF YT

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

struct _node* PyParser_SimpleParseStringFlags (const char *str, int start, int flags)
o2 PyParser_SimpleParseStringFlagsFilename ()2 ©<3lH QA g FHo|AdUTh o] A
< filename= NULLZ A9 AEl 2 G AFYTh

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

struct _node* PyParser_SimpleParseStringFlagsFilename (const char *str, const char *file-
name, int start, int flags)
flags Q17}el mhet A% B2 startS A ] srol A ol R 4k FEE TR LA UL Bk
2gAOR 7Y 4 9t e ANE AL U 482 5 A5UTh 1= 224 o2 W W7}
3l oF 3F= Aol -T2t filename 3D A| 28 Q17 (sys.getfilesystemencoding ())
oz yaggyrh

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

struct _node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
ob# PyParser SimpleParseFileFlags () 9 W<3td QAEH o]A2Y YT flagsS 002 HA
dAHE EAFYo-

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

struct _node* PyParser_SimpleParseFileFlags (FILE *fp, const char *filename, int start,
int flags)
PyParser_SimpleParseStringFlagsFilename ()& FAFSHA| R 3fo]| M A FEE= B R g
o o= EAE thAl frol A elssyth

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 ()& ©<3}ld Qg FHolAgduUrt) o] AL
flagsE NULLE A4 9 A2 GAFYTH

PyObject* PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompil-
erFlags *flags)
Return value: New reference. flagsZ A A H AL & S 215 AH8319] globalsT} locals Z3A) 2 A A A
AE AE o A strof| A sho] A Ax I EF AT globals= € A V] 8] o] o] oF &Yt} locals=
g 22EEge 7S BE QAT E 5 stk Wi A st &8 I EE FE 245
o] A-galof sl A% B2 A AT o

SEE AWE AHE shol W A A HHEkel AL, o9 7 A 3R NULL S WHEh o,

PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. ©}&) PyRun_FileExFlags ()& ©<3tH 18 3 o] 2~ A Yt} closeits
022, flagsE NULLE A H e 2 G AFUTH
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PyObject* PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
int closeit)
Return value: New reference. }8| PyRun_FileExFlags ()2 ©<3tH QA EH o] ~2YUTh flagsS
NULLE A" Je = dAFYTh

PyObject* PyRun_FileF1lags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *lo-
cals, PyCompilerFlags *flags)
Return value: New reference. ©}#}l PyRun_FileExFlags ()& ©<3}d ¢ g # o] 2~ Yt} closeit
0c® 43 HJHE dAF YL

PyObject* PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyOb-
Ject *locals, int closeit, PvCompile; Flags *ﬂags)
Return value: New reference. PyRun_StringFlags ()2} - AFSHA 2E, Tho] A A E—‘E H 2 g
o 9= £AFQ B4 fpol A A% T filenamee 57 o] of of 5] 3 A £F 91T (sys.
getfilesystemencoding ()22 T Y H YT} closeito] ol PyRuanileExFlags ()7}
Hk2ks] 7] Aol vhedo] By )

PyObject* Py_CompileString (const char *str, const char *filename, int start)
Return value: New reference. ©}#] Py_CompileStringFlags () & ©<3d QA o]~
flagsE NULLZ A3 A AE| 2 AT

PyObject* Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags)
Return value: New reference. ©}8| Py_CompileStringExFlags () & ©<=3lH A g o]~ d Yt}
optimizes -12 AR A FE 2 X}

PyObject* Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompiler-
Flags *flags, int optimize)
Return value: New reference. strol] Q)= 3}o] W AA FTCE TR BN A9 dste 2735 A zﬂ =
QT A2 E2 L san® 7ol UTh o 4 & A58 5 9 T=E A Sk ol Ag

o Py_eval_input,Py_file_input & Py single_in ut°]01°]E LigBRs ﬁlenameE_E
AR stdH -2 = AAE F4 5= Tl *P&E]Ui E#]o]2m o]} syntaxError o] WA X of
Gehd 5 &yt 958 PR 24T 5 QAL AU 5 90| NULLS B o,

85 optimize~= A3t L e 8] A3} 22 AFFUTE -1 P2 -0 xHeE Fol AAH AH =
2lElo] H A5t &S AHFUTh BAIH $£FL 0 (H A3 1S5 __debug_ 7F 3, 1 (o]A4] A 0]
AAE I __debug__ 7t AR EE 2 (F2EHE AAGYUTH 9Uth

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} - AFSEA Y, filename-S S+Y A| 2 Hl
Q17 Y (os.fsdecode ()22 UyIHYH vlolE ExE YTt

WA 3200 F7h

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: ~ New reference. o] AL Fr AALL A9 WHe W A9 HEe 9=
PyEval_EvalCodeEx ()] ©3hd B oj2dUth. oh& A= NULLE A4 FYTh

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. Fo1 X B71E Y43 EAH S04, vg] Audd Z= AAE FH 7Y
th o] A A9 W] gAade, Ao ‘?*;—’F«l w3 AA, A2 Wi, 7=t 712, 71 =
Ag AR ARG YA B Aol 22A FE2 24
PyFrameObject
=9 AA S 7145 Bl A E £ AR CT2AL o] Yo BEL AREA WHH + AT
PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. A3 Z 42 H71gd Ut old HAFHS 34 93
PyEval_EvalFrameEx ()2 ©@<3}H Qg o]~ YTt

)
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PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwﬂag
Return value: New reference. ©] 212 1to]H QlE] = 2] E Q] | 9l, F2u]| X k2 skt A3 g ¢
fada 2e 7”%1]7} AFHU oo metute|E IES At ses AFF Ut F7F
throwflag Wi 7} W= A 2 FAI S = Q5 U th- o], ﬂlﬂ 7FSA A S E = Al @
ol 2|9 throw () WA =] AHgH T

WA 34 A WA o] Bt o)Al B4 ol 98 283 WA A HAHER 29T W
A4S = e ch

int PyEval MergeCompilerFlags (PyCompilerFlags *cf')
o] G5t @A B mA Yol S 1B WAt YF ot

ﬂ
e
o
i
&
e
a:)
X
Y
filo
=
b
L
<
i)

int Py_eval_input
Aeld B AL 93 ol BWe) X2 715 py_Compilestring ()3 87 A& T
int Py_file_input
Qe thE anoA] §e Rge NB2E
Py_CompileString ()3 &7/ A&3d Utk A= 7
&ot= 71Edych
int Py_single_input
S 42 9% vhol W £ A= 7% Py CompileString ()7 A A& FITh B84
Aelz ey Fxzo AHgE = 712 Y Uth
struct PyCompilerFlags
AL B EALE W bl 488 T2A U 227 AALH B A e
flags® AGH I, F=7F AYPS = 49 PyCompilerFlags *flags@ AEH Yth o] 4%,
from _future_ import & flagsE AT = AS5 YT

PyCompilerFlags *flags”7} NULLY uwjult) cf_flags+ 0% Zotx FHFH W, from
_ future__ import®E A3 AL ¥ Hch

intcf_flags
EEREELES

int cf_feature_version
of _feature_version-> F- 5to] W ¥ A Y Ut} PY_MINOR_VERSIONS & % 7| 3}5] o] oF hut}.
ol A= 7|2 Ao g FAIH M, PyCF_ONLY_AST S 17} of flagsell 472 A -7-oll & A&
U,

WA 3.8 A WA of feature_version BEZE F7FY S5

int CO_FUTURE_DIVISION
flagsol| A o] H|EE A A3 PEP 2389 w}&} 7] AAR} /& “A 4 U4 7] (true division)” 2 3
EERE RN Y

19
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cHAPTER 4

0
N
> (0
0

o] o) V22 Fol A AR e Hx A4S Bl st vl AgH Tk
void Py_ INCREF (PyObject *0)
A7 ool T 8 F2 945 £ UTh ARE NULL D 4 9145 Th NULLo] o} A SA151A) grow,
Py_XINCREF ()& A& Al L.
void Py_XINCREF (PyObject *0)
A7 0ol e A2 84S AU A= wLL A 5 g5t olm Wa 2 s Tk gy o
void Py_DECREF (PyObject *0)
A o0l et 22 R55 24 A QUTh A= NULL A 4 sV oh nuLLe] obd A 2
O, Py XDECREF () B S L. B2 B47H00] 59, A7 Yol T A B4 (=

NULLO] ol of giTh 7} 5% H U,

A3 A e g ol FEVISEHEE S5 IFUTH(AEE0],_del_ ()
HAEZLJ= Sl A2 27 T A2 uf). o] 2 st Lo 42 o 9] = Ats] x| A v,
AYPH T == BE o] A A W ol A{F-FA AMAE 5 JFUth o)A Py _DECREF () 7}
TEH7] Aol G HFAA TET = Qe BE AA7F LA e el ofoF e 553t
Uth ¢l & S0, gl2E0 A AA S A St T== AA " AR of th3k F2E YA ol &
A, BB HlolH 12 E A O, A Mg i)l Py DECREF () & E&3) oF T th

void Py_XDECREF (PyObject *0)
A ool i3t Fx A5 2 Yt A= NULL ¢
Utk 292 ¢ 0 H B3+ Py DECREF () & 2o 22
void Py_ CLEAR (PyObject *0)
AA ool th et R A 4E ZAAHYUTE A= NULL 4 5 JFYTh ol i a2+ 37} gls Y
th 287 9o JAAE NULLE AR At AL A9l stals, B3 7 Py DECREF () 2F 25Ut
W I 27 A HEE AlF A AFS-staL, xS 58 E0]7] Aol XS NULLE A7 817] wf <o,
Py_DECREF () o]l st A= AGH A<l HAste] 4857 g5Uth
7H A £ Foll EA E ¢ = AR Y Fx ATE FAAZ djuict o] AR E AFE S 2o
E5UTH
s 5t Jolxe A8 At &
Py_DecRef (PyObject *o0). ©

AUy,

gTh olw) M Az ZA7L O
37k 489U,

—_

WFdS A3 A9Yt: Py_IncRef (PyObject *o),
A~
-

pacy

il

rlo ©
FXL Y
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e ¥4u ozt duzdl DoldAw A4S 4 AUt _py_bealloc(),
_Py_ForgetReference (),_Py NewReference () ¥ AY M4 Py _RefTotal.
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CHAPTER D

o 2] A &

_4

Ao & Agsta TAAZ 5 5yt Jho]d o 9] A2

o] oA dH sl TS AHE S Tfo

o] 718 AE ol 3t A o] T2 ) POSIX errno W a=e) B 523k A 2 gy o 3 A g o)hx) uh

ool theh A A7) (2= )7 dsUTh tHREE CAPL e = 43 Al 0] & A4 AT, A3
o o)

A SNele] S R LTt CAPL B o A 7E wag,
A E Wdolot s i, B2 MRS 18 LR (9 eyare 0 BEE FEET

;Lxﬂﬂ o, oel A NS A A AR AL FAH e A9 W, A9 gD E e el A

ol F 2B S A A o NULLel B S UTH(BEHAI R AR 22 FAH o g th S
501 ©l9] @] NULLOl W NULLO] obd Eo]amg 7HE 4 glsuth.

TET AR Gk Aste] gt Aofsiop S, Ao ofe £A7]E A sy &
=9 Fpoholv] ABAF U S Aol 2 AL AV Hf{ A 2E 2an(7hd AA FE
v 22 @) S Q2] e 5 wkaks] of & A o] AF U olEE ;qF/]UPZaU}ﬂx] G BEH o
Al 2] gotok gy . 01161?: QA5 WekaE, A0 A o2l AR H g FelE Aol E 2T
t ol E A=A @A AF A Aot gFod, 5] U/C APIf et £7t T Eo] o= v &
AEotA] e dov & e Ao AT S dSuth

Z: o#] A7) = sys.exc_info () 9

A3} 7k obd U, A ofd] Z 3w 4] e (heh o] A3
A3t % Q) o9 of) S et e, A ZHE

= (wehA A7) o) o9 2 wEgh o

Z+
A

5.1 A} #]-%-7]

void PyErr_Clear ()

e EA71E Agith o EA7I7H A5 o] A ko d 3} Y5

void PyErr_PrintEx (int set_sys_last_vars)
RE EY o)W E sys.stderrE A3} 9

_.——i/\] 71& A& Uth ol 27} systemExit 7} o}
J & o] Aol Ed V\““c‘] A= A ko = >

= SystemExit ¢1AE Ao 93]

A;ﬂi
Sk
[l
Fu
X
[>

SEEE EELEE LS
o} EAZ) 7L AAR Ao reolnher o] B4E BEAA L. TEA oo WA of )7} A
‘O‘L]JI;]-I

set_sys_last_vars 7} 0 ©] 0]— U W, W4 sys.last_type, sys.last_value % sys.
last_traceback 2 27t 4= = o€ 9 &, 3t € EFojawor A Ut}

23
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void PyErr_Print ()
PyErr_PrintEx (1) 9] =] %].

void PyErr_ WriteUnraisable (PyObject *obj)
& 2 o 2] 2} obj ANAE A}RF}e] sys.unraisablehook () =

ol + 2 E e A7t AAH JA R, IH = BlEW}*‘Zﬂi

N9 5 WAL 5 Y2 ) sys
stderre] A A2 E AU o8 Fol, __del__ () MAZOIA o 27} A4S ) A5
Yk,

o] BHE WAAL S Gt o9 BT B AR5 0 Aoz EEF U ZHs 5

obj repro] L ol A A ofl A H U h
o) F48 BE T w) o9l E A= o] glofoF P

5.2 of & WY A 7]7]

ol s dA A=Y oy HAVIE A= =20l EUth HE 3, oy T F dRE
return 2o A AL NULL Z O EE ui3kE o).

void PyErr_SetString (PyObject *type, const char *message)
This is the most common way to set the error indicator. The first argument specifies the exception type; it is
normally one of the standard exceptions, e.g. PyExc_RuntimeError. Youneed notincrement its reference
count. The second argument is an error message; it is decoded from 'ut£-8"'.

void PyErr_SetObject (PyObject *type, PyObject *value)
o Rt PyFrr setString ()T SAFSHAR, ol2)e] <3kl el gloje) shol 4 AR E 2|4
2 9%,

A A

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. o] &4+ o8] A 7] & 24313 NULLS ‘ﬂ-%@'b] t}. exception< 3}0]
R ol 9] Zej2ofof Tt formars}t T4 w7 A= o] WAIA S 2= o] =5 o] FUTh
PyUnicode_FromFormat ()| A2} 22 o u|9} k2 zt5Uth formar2 ASCI Q1 Z QP H £

U,

PyObject* PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. PyErr_Format ()3 Z A9 7 72 QAL th4l va_list QAAE
F3hch.
B A 3.50] &7}
void PyErr_SetNone (PyObject *type)
o] AL pyErr_SetObject (type, Py _None)d £¢ ZdJYrch

[

int PyErr_BadArgument ()
O] AL PyErr_SetString (PyExc_TypeError, message)? &9 3 J YT}, o 7] A message
R AR g Aibo] 525 2L GERUTh ol R R U3 831U

PyObject* PyErr_NoMemory ()
Return value: Always NULL. ©] 212 PyErr_SetNone (PyExc_MemoryError) 8l ¢ %3
NULLS HH&si A A2 &9 = w2287 5T o) return PyErr_NoMemory () ; Bt & 5

9%tk

PyObject* PyErr_SetFromErrno (PyObject *type

Return value: Always NULL. C &fo]| B &]g8] @47} o] E ¥l83 1 C Mg errnoE AA PSS 0 o ¢
£ t‘“@*l 7= Ao FdUth A A 5 o] A errno gholal F WA & o] (strerror ()
01]/\1 s Oﬂfﬂ HA A O = “iﬂ% ‘ﬂ'% t}L, PyErr_SetObject (type, object)
A 5“4‘3} ”"Oﬂ/‘i errno go] Al2® T &0 FEHASZS ‘%E}ﬂ]i EINTR©| ¥,
PyErr. CheckSlgnals ()= 3—5]_—7 o] A o] Oﬂﬂi EA7E AAE, AAHEH 22 S
o] = T NULLS Rl A, Al A" S of theh e b= A|A| S & 0] o8& v o)
return PyErr_SetFromErrno (type); °|8t1 & 4 A5Y T}

24 Chapter 5. <] ¢] Z 2]



The Python/C API, & x] #] A 3.9.18

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameOb-

Jject)
Return value: Always NULL. PyErr_SetFromErrno ()2} %/\]—’5‘]—7\] ﬁlenameObjecﬁ]— NULLO©] 0]—14
A, nype] 32t Al A w7 e R AEE vt £ 5 2] syt 0SError o 9] 9] B9,

of| Q] QlAE A0 filename O E T HEE A2l 5tE= t] AH2H HEP.

PyObject* PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameOb-
Ject, PyObject *filenameObject2)
Return value: Always NULL. PyErr SetFromErrnoWithFilenameObject ()2} FAFSHA O
Ao} skl B e A Tt Aok wl ol 2 & B 7] A3 5 AR AW AA S AU
WA 340] 7}

PyObject* PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject ()2} -FAFSHA T o
ol CEALR AFHUTE filename2 5+ N2 A9 (os. fsdecode () 22t R PP Yth
PyObject* PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. WindowsErrorE YAA|7]= AL AUt 09 ierrZ SE3H4,

GetLastError () TEA vk3tE o8] Z =7} Al A8 Y th Win32 &< FormatMessage ()
£ &3t ierrO]b}GetLastError ) 7} Aot ol g :H:,] L HAgs de r,}n 2 A
5 0] ierr kol L T HA &5 o] (FormatMessage () ol A E-2) 3T ol ] Uﬂ/‘l Z] T2 AAE
A3 TS, PyErr_SetObject (PyExc_WindowsError, object)E &Yt} o] d4=

=

A NULLS W o}
7184 A 1:_<'>_

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr_SetFromWindowsErr () 2 A, DAIAIZ o 2] &2 A
A5t 27h o) Wk A5

7184 A=,

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () & FAFSHA]
v std o) C B 2 Al FH Yth filenames 59 AJ28] Q17 (os.fsdecode ())& T F

EEElE

7]._8_/K-] A= 0

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

Object *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () 2} FAF}HH,
S NERER R FEEESR PR P

7184 A=,

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

Jject *filename2)
Return value: Always NULL. PyErr SetExcFromWindowsErrWithFilenameObject ()2} A}

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

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

char *filename)
Return value: Always NULL. PyErr_SetFromiWindowsErriWithFilename ()2} A, A A]

2 49 & ANAE= 27} oA HE7) 95U
7He7d A=

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)

Return value: Always NULL. ImportErrorS WAA| 7| &= Ho st YUl msge o2 9 HA] A

5.2. <& P r)7]7] 25
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ExAd 2z AP YL & thNuLLoe] 8 4 A=, name path= 2+ 7 ImportError®] named} path
dEepce 449U,
B A 3.30 27}

PyObject* PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name,
PyObject *path)
Return value: Always NULL. PyErr_SetImportError () 2 W-$ B3R 9k, o] 4= A 2
ImportError? A H S5 AAF T ¢ syt

WA 3.60 =7}

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
A ol 2] ofl et 3 9} (file), £ (line) B! 2 2 (offset) FHE DA U A o 2] 7} syntaxError
7hob |, 27} o ERl R ES Bl o2 A3} 5 Al2d o] o 9] 7} syntaxErrorehil 47
s .
WA 340 F7}

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
PyErr_SyntaxLocationObject () @ B S 3} A 2, filename2 34 A]2®l 9l FH (os.
fsdecode ())A YR QP = vlol|E Ex14E 9t}

B A 3.20] =7}

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

void PyErr_BadInternalCall ()
o] AL pyErr_SetString (PyExc_SystemError, message)? &9 XHJYt} o 7] A mes-
sage’= U3 Q6 Fo] 5o MIC API B4 o] B2 H A2 52H A2 el o3
5 g Uk
3

5.3 731 )5}

o] §4+8 A8 3ol C TEN A0S VYA L. Fol A warnings BENM YEW A T4
E v g dUch dRbA O 7 syssrderrol] B A A E AN FUTH 2 AFEATE A AE o2l 2
A EE AJPYS 5 glon, o] A A&7 BAFUTE F Fx e A E Q3 o] 37} o9
S A7 A E 7Fe U Th o 7 A SR koW kR 3h 00] a1, o &) 7} g e —1 Y Th
(B WA A7 AA R A= =AU L9 o] F& AT 5 gls Ut ol A2 J=Ad Yt A&7t
LAASHE, TS A= A A9 A& ok FUTH( & E01, & }%2 & Py_DECREF ()8}l
of 8 gk whEhy oh.
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
3L WA A& L F YT category A= 3L (o & FESHA Al Q) U NULL Y U T ; mes-
sage A A= UTF-8 2 AT P H FAE YU th stack_level > 28 =& Q) & A& 3t FT AU
th g 28 ZE dol A A AY FA = FollA A LT YT stack_levelo] 1]
PyErr_WarnEx ()& E&3%e= &4,2+ 2199 &4, 55

Ho
£
b

A3 WFEEpPyExc_Warning®] A H FgAojof Yt} PyExc_Warning-S PyExc_Exception
g AE FHgRa2YUTh 7| E A1 HFE = PyExc_RuntimeWarninggUth E& slo|W A HE
=olgo E2E A ST o €AFE AYG HsZ AP YT

7oL Al ofoll th 3k AbA| 8 Y82, warnings 2E AW E S AN -nFHS FE2HA
L. B A& $13 CAPI= glssyth

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

B A 3.40] =7}
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int PyErr_WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno,
const char *module, PyObject *registry)
message2} module©] UTF-8 Q1 T H E 2} o] 11, filename2 31D A|2H®l Q1 F Y (0s. fsdecode ())
o2 UFIYPHAYgE AL ALSHH PyErr WarnExplicitObject () 94— FAFE Y o}

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)

PyErr WarnEx ()& §AFSE &A%k, PyUnicode FromFormat ()2 AFE3te] A1 HAI X &
Eashch format- ASCIH Q1 T HH E219 Jyth

B A 3.20] =7}

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
PyErr WarnFormat ()3} -+ AF38F &4 X 9k, category+= ResourceWarning ©] I source &
warnings.WarningMessage () & A&t}

W2 3.600 71

5.4 o2 47| 23]3s}7]

PyObject* PyErr_Occurred ()
Return value: Borrowed reference of3] A7 7F A AE A=A E‘]]i syt dAEglowW, o<
npe(PyErr_Set* () & PyErr Restore () ol gt upA| et 29 A WA < Z}) < gy
ot AAE A Fgro W, NULLE BT o g F o] Bk holl sk 2 E AfFotA] ehotA,
Py DECREF () & Z L7} gl5Yth

S &A= GIL& 2l of Fu

2y HiE kS EA o9 vl wEHA] npA Al & Al PyErr ExceptionMatches () & A&}
BEAAA 2. (FA2 o919 49 o9l h Feh2 A A2 E 20 AL, o Aot
vl u = Ashstr] g5 uth)

int PyErr_ExceptionMatches (PyObject *exc)
PyErr_GivenExceptionMatches (PyErr_Occurred (), exc) o} =
A7 e Wt T & of Ptk ol 7F ¢ sEA] ek gk o W R g HA
int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
given &) 7} exce] o 9] 3} X e S WU T exc7t S~ 7”;?1] ol H, given©] A B ZF
g Adirdadms e AU excZt FEOIE, T2 e ZE MY F (L AEF

AR A0 2) & AAE A5 AATHI .
void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)

e e i e B e
HAnkol WA o

=
G
i

FaZt AR A A WS R g BAIZ|E AYUTE o2 EAZI 7 AAFH A Ged, Al feE
EENULLE AR A= ed, AYA L AW 7‘?“?1]°11EH6}§§_§ o] g R o] 283t
g Edolaw AA= @ AA 7 22 A k& W= NULLY 5 AT

Fa: o] T Ao R Ao E EAG ok St A=Y oY HAIVE A AR A st
EHAdoF stz ZE AT AR H UTH o & 501

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

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

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

Al AA & ol el A 718 AR UL ol g FA| 7] 7} olm] AA = o] o™, WA A -t AR 7}
NULLO] |, o & A1 7] 7F A A Y o} NULL type 3 $H7] NULL©] o} value U traceback < A &3}4]
Al L. oe] 2 %’-EH/‘OW]E Fuch Zxd A9 3 °1‘Jr = AEshA] Al Q. (o] &
TAE VAW Tl L A LA o £EL 2 A AT FEE AAG O
5% 4ol 2 AA1o] 0 & H22 &R ok o 53 FolL Bt olel @ B2 E 450t FEh

(TAS 1A% 4 GEhE, o HAE ABAA TAIA 0 B2k

m[m F

Fa: o) Gt QMO E o e BA/E AN A O A G5 HAsof st T o) A e AL

23: ol
Stk @A) o8 BA712 AR W pyrrr retch () B ARIAAL

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

5% AGolA, ofele] pyrrr retch () 7hRBIE e il I H 9 + AFUTh 5, rexc
2o AR ol AT rvale Ze Fejae] ArEis obd Utk of 4k o] B9 FHAE A
A€ B o A8 8 A5 h kol o v Awasol 9o, ok A dojubA] g ich

AAB AF3E 45 TS A9 FAF U

[
i3 1~J

o] < of| 9] ghell __traceback__ OJEﬂw‘?rE% XA g HdAsHA s Uth Ed o]
%75.7‘% SHAl A sl o o1, ok 2 F7F 23l o] 3 :

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

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

sys.exc_info () E ¢8R A 2L, o9 AEE At} o] AL A 2 A3} o 9] 7} of &}
oo] 2 o 2 & 712 Uik A AA He A} B2 E BBFICE o] F o - Aol E wurLd
S Qlioh o9l R el e A e o,

931: o Gt AuA 02 ]9 E A e L T Eol A A8 A BT 9518, 7E A ol
FHE YAE Aot RAsof & wf AHEE = Qs UTh A8 AEE S AY A3 d
PyErr_SetExcInfo ()& AF&3HAI Al L.

WA 330 7}

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

sys.oxc_info() 2 SeiZl A 22, 0l9) AR E AU o AL A= WA D o 2 7} o]
o, ol6] A o 28 AR YLt o Gt A BEE FALCL o2 AHE A, A
QA BT o] NULLE ADHAAS. A Sl Abe] Tha ABEA O F AL pyrrr Restore () S B
'(5]'/\1/\]_1_

Fa: o] Fre ANAHCE A9 AHEstelw T A AHEH A AF
oo AHUE QAT AT Bt F ] AEF 5 AU o
PyErr_GetExcInfo ()E AF&3HI AL

&
it Po
0
|o
R
2 |

B A 3.30]] &7}
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5.5 Al A zstr]

int PyErr_CheckSignals ()
o) 45 sol el A1 TE Aelsh 45 AP eh AT 0] ZRA A2 AS5 S A Feloh
2O, F A 2E AP E %%‘43} signal Bgo] A/ 4=, sfolH o g 24 Q/\]:LH
A8 71 E%Tﬂ 4+ S Yth BE A2, SIGINTY 715 837+ KeyboardInterrupt o2 S

il

ﬂJl

LA 7= ‘?:ME} o 9] 7} g s ofl 7 A7) 7} 4 Z*ﬂjﬁ‘*%—l—% WU oh 23 X
gow g 02 UL ol BAZIE o)l AR B AHAAY AAAA o= 5

%Ik,

void PyErr_SetInterrupt ()
SIGINT Al1d =& E3E Al EH o] AdYth th&oll PyErr_CheckSignals () 7} &5 H,
SIGINTY] T8t sto| W A|2d A& 7|7 & ULl

SIGINTZ} 3}o]| Mo A A 8]% A] &4 2™ (signal.SIG_DFLO|Y} signal.SIG_IGNO Z A E o]
A, o] T obF A E A wa\%ﬂr

int PySignal_SetWakeupFd (int fd)
ol g E T Aade] A wnirk Al d et A vle|ER V| EE = 3D 7 AE

AT fa ¥ B2 olojof Fuith o Ae) w7 &AE MBI T,

@18 )5 e MBARTUC ol sol 27 FHYAN oI e ol signal.
set_wakeup_£d () 9 ES oA T, o g AXE QHUTh fds S EF 3 71 eAtodof FU T}
ot vlel ~a= oA 525 ol of T

WA 35004 A AEfoA, e oAl 22 A= Add Y

5.6 ojlo] F

PyObject* PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference. ©] -+ 2 & E] &= A o9 F A E 7S 1 ¥t} name Q1 A= A
of| 9] 9] o] &, module.classname § A9 C Ex}Y o]o]of ‘GLW t}. base2} dict A A= dulr o 7
NULLY Ut} o] & A 3} Exception(CollA PyExc_Exception® & AN AT 4= Q1G5 T} of| A

S 2o A 7 wEol Ay T

A S 29 module o=@l HEL name A4S 3 WA FE (A9 A ) © 2 445 3
2o o] B2 upA o HE WA A )02 AFH T base ARFE O] Wlolx ZRAE A
Aohs ol AL B 5 AUk kel 2ol 2920 RED S AFUTh dia AAHE Fe 2
Fohvl A= GAU el 8 Ao ol A8 5 A%

PyObject* PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-
Ject *dict)
Return value: New reference. M| 22 9| 2] Fd2o SA2EHS FGA FA4& 5 = dA2 A std
PyErr NewException ()3 25U T}: doco) NULLO] 0]-1/] H, o2 =7 /\Oﬂ i ErE8oF
e,

B & 3.20] &7}

5.7 ol <] A

PyObject* PyException_GetTraceback (PyObject *ex)
Return value: New reference. 30| %A _ traceback_ & 3] A2 =Nz FxE
o)) st Pel B = o] 2 S ek Th PelH = ol 2o §0®, NULLS NIEHIL o}

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
o 99} BB £ o] 2v L b AR FUTE A2l W by_None A5l S.

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. 3}0| # oA _ context_ & T3 AN T 5 JE= A ZFZ2E oot
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HAE (ThE o9 2, o] AS Aeldte 55 e/ HARAFUTH E
HAE7Fglod NULLS ‘ﬂ%ﬁ%q D}.

void PyException_SetContext (PyObject *ex, PyObject *ctx)
oot AdE AHAE S en® AP Th A2 ¥ NULLE ARS AL L. e 7} ol & AT~
Q1A SIS B AAE ATk o AL cxoll e A2 E SV

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. 3}o]# oA _ cause & T3] M2 & 4 3= /‘H AR oLt &
HE Al 2" A} None, raise ... from ...0% ’“@91/]1‘/}) ElcigeigB ey

void PyException_SetCause (PyObject *ex, PyObject *cause)
o 2] ot HAHH HUAE causeZ A AT T A8 W NULLES A& S A L. cause”} 9| Q] A A~E A0}
None 91 7] ﬂO]s}h 3 AX= ASUTE o) AL causedl T3 A2 E U

__suppress_context__ 1+ 0] &40 9 BEA|A O Z TrueZ A FH YT}

i
rE
E‘L"
AW
T

i i

rQre
B a)

5.8 SUZT o) A

O & CollA FURE o8& Ei A5k vl AUt

PyObject* PyUnicodeDecodeError_Create (const char  *encoding, const char *object,
Py_ssize_t length, Py_ssize_t start, Py_ssize_t end,

const char *reason)
Return value: New reference. encoding, object, length, start, end 2 reason 6] E 8] HEE A}-& 3}

UnicodeDecodeError AR S 95 YT} encoding™} reason< UTF-8 2 Q1 ZHJH EAE 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 2 reason ] E 8] HEE A}-& 3}

UnicodeEncodeError A& w5 Yt} encodingT} reasone UTF-8 2 A7 QP H B2} Ytk
WA 335%F 5 #]:3.11

Py_UNICODE+ Tto]H 335 g X% 5Tl PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...)E Olo]1d o)A AL

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

son)
Return value:  New reference.  object, length, start, end X reason 9] E 8] HEE Al-& 3}

UnicodeTranslateError AAE W5 Y reasone UTF-8 2 Q17 G H Ex1d J Ut
WA 335 E 43,11

Py_UNICODE+ Tto]H 338 g X F 5Tl PyObject_CallFunction (PyExc_UnicodeTranslateErro
"Onns", ...)=E ulo]a# o] SFAHA L.

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. =171 of| 2] AR 2] encoding 9] E B HEE w33t}

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. =1 %1 o 2] AR 2] object o] E B8] HEE wtEgh ]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)
T X A9 AR start | EB]RHEE 7FA A #starrol] Wi 2 FU T start= NULL ] ofy] of of 3
ok 43 5W 02, Asshe 12 WG
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int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize_ tstart)
Fo1Z A9 AA L] start A E B HEE stantZ A AT TH AF3HH 0, A v shd -1 vkskshy o)

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)
Fo1 R o 2] AA ] end ) E B HEE 7}A A *endol| 8] X T th. end= NULL O] oy of of gh T}
4359 02, A EH -12 W T,

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeTranslateError_ SetEnd(P)Object *exc, Py_ssize_t end)
Fol7 ol 2] AR end o EFHES end= AR FUITH AT 02, Avsh 12 W,

PyObject* PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetReason (PyObject *exc)
Return value: New reference. 1 R & 2] B A 2] reason A E ] HEE w33}

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

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

int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)
F ol R oA Q] AA 9] reason ) E B HEE reasonS. 2 A AU A5t H 0, A9 dhd -13 W3
S,

5.9 A7 A o]

o] T 4t Toloh Y WE B A C LR AT AN T2 SAFHE PR AFFUL
A7) ST} e A Thold IS BEA e AT ARG ol A B A7 2ol E 450w
FAGUD. 52 22520l A7) A2E A2 o] W Eol pcall TANE LA 3Ll ch

int Py_EnterRecursiveCall (const char *where)
AAA CaE aEo] el o AfdS BAGY L
USE_STACKCHECKZ} A9l E glow, o] &4 pyoS_CheckStack ()= AFg3to] OS 28 o] 24
Z2 F A=A FAd Ut o] B9, MemoryErrorE At 0] obd gk vEg
I o2 e A A gl =d@=A ATt o] B9, RecursionError7t A% 00°]
obl gho] Wk Utk 13 4] 9koH, 00] WHEHE U Th
where= A7 ZAo] A|stC &2 Q3 RecursionError WA Ao o]o]E U "™ in instance check"
9} 2 UTF-8 91399 221 o] o] of g oh.
WA 3904 WA o] T o)Al A THE APIOIA = AR S Q5 U Th

void Py_LeaveRecursiveCall (void)
Py _EnterRecursiveCall () € Z33Yt} Py EnterRecursiveCall () 9 ZAFAA &

Z it} @ AR S &5 ofoF gh
B A 3904 WA o] B4 o)A AT APIO) A& AFR S 2= Q1S5 Th
i

AL Fol el cp_repr® £UEA TAXAE SUE AN A2l DR T 292 BB
7 9] OﬂE, tp_repr< *ﬂ° WA 57 S8l AAE zz* kUt o F Fr+ o 7ls= €A
HEY T AL A, 0] 52 reprlib.recursive_repr ()9 Y3t C FSEYYTH
int Py_ReprEnter (PyObject *object)
22 AR A8l tp_repr A Al A EEH YT
7”11]7P O]Ul AH oW, e G ATE STt o] AR tp_repr TH2 TS Y
e 24 A & wakal ok gich o8 Sol, dict AAE (...)E VBT List AA &

[...]15 983y}
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A A o] EDE T4

& uasof o,

aPA oW, FFE0
void Py_ReprLeave (PyObjecl *object)

Py _ReprEnter ()& Z53Yt} 02 w3

et

510 == d 9]

EE #ZF Fold A9+ - PyExc_ Flol sto]H o g] o] Fo] 2 o]Fo A WrE AFH U
pPyObject * FPUth EF FU 2 AA G U 4 S A6, 22 2 Heduth:
SoT= ERRRE wE
PyExc_BaseException BaseException I
PyExc_Exception Exception !
PyExc_ArithmeticError ArithmeticError I
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError

PyExc_ChildProcessError

ChildProcessError

PyExc_ConnectionAbortedE

rfonnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedE

rfonnectionRefusedError

PyExc_ConnectionResetErr

pfonnectionResetError

PyExc_EOFError

EOFError

PyExc_FileExistsError

FileExistsError

PyExc_FileNotFoundError

FileNotFoundError

PyExc_FloatingPointError

FloatingPointError

PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError

PyExc_InterruptedError

InterruptedError

PyExc_IsADirectoryError

IsADirectoryError

PyExc_KeyError

KeyError

PyExc_KeyboardInterrupt | KeyboardInterrupt
PyExc_LookupError LookupError I
PyExc_MemoryError MemoryError

PyExc_ModuleNotFoundErro

rModuleNotFoundError

PyExc_NameError

NameError

PyExc_NotADirectoryError

NotADirectoryError

PyExc_NotImplementedErro

rNotImplementedError

PyExc_OSError

OSError

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

g ST A A%
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# 1- o4 ol AolA A%

Col= ERRRE =E
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError

PyExc_SystemExit SystemExit

PyExc_TabError TabError

PyExc_TimeoutError TimeoutError

PyExc_TypeError TypeError

PyExc_UnboundLocalError

UnboundLocalError

PyExc_UnicodeDecodeError

UnicodeDecodeError

PyExc_UnicodeEncodeError

UnicodeEncodeError

PyExc_UnicodeError UnicodeError

PyExc_UnicodeTranslateErrdnicodeTranslateError

PyExc_ValueError ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

H A 3.3 o ZF 7}

PyExc_BlockingIOError,

PyExc_BrokenPipeError

PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,

PyExc_ConnectionRefusedError
PyExc_FileExistsError,
PyExc_IsADirectoryError,

PyExc_FileNotFoundError,
PyExc_NotADirectoryError,

PyExc_ConnectionResetError
PyExc_InterruptedError
PyExc_PermissionError

PyExc_ProcessLookupError ¥ PyExc_TimeoutError+ PEP 3151& W} =5 g5 th

WA 3.59] 7} PyExc_StopAsynclteration ¥ PyExc_RecursionError

¥ A 3.69] 7}: PyExc_ModuleNotFoundError,
t}& 2 pyExc_OSErroro] that T84 H 3 Y Uth:

Col&

[m

kr

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError

9|

ki3

w2 33004 | o] 2

EE:

HAHE EE o9 Folg]

%Y.

511 I AL HF

BEEF shold A1 WEE PyExc_ F ol hol A o] 9] o] 2o £ o] 29 A WeE AT Pk

PyObject * FYUTH BF S AUt 4d4S A, th=2 R Hadyth:
Co= stold o] & =E
PyExc_Warning Warning 3
PyExc_BytesWarning BytesWarning
PyExc_DeprecationWarning DeprecationWarning
PyExc_FutureWarning FutureWarning
PyExc_ImportWarning ImportWarning
PyExc_PendingDeprecationWarning | PendingDeprecationWarning
PyExc_ResourceWarning ResourceWarning
PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

lo]AL & B d 9o th3t o]~ Fq2YYTh
2 Az o Aolg Utk A A2l 7] M 22 Ms_WINDOWS 7} A & H Q=R Bl AESLo] o] & AR EE ZEE HEA L.
511. E2 A3 ¥z 33
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WA 329 £7}: PyExc_ResourceWarning.

EE:

P o)A

rlo
o)
rlu
=
N
oY,
kel
e

Zof Wo]~ Zel 2 UTh
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S0 SAF 2 T HY A, Col 4 stel Al 2
o TABE Rl o] 27744 theke S el gl

6.1 & A A -+l E

PyObject* PyOS_FSPath (PyObject *path)
Return value: New reference. pathl] o) 3 5} A| 28l 3-8 W33y D]—. AA7F stro] U bytes AA|
o|d, Iz 37t 57U th AA| 7 os.PathLike °] B o|~E FHH, _ fspath_ () 7k
stritbytes A Q4 ] ¥iEP ) 28X ¢ggowH, TypeError7} WA S NULL o] WHERE U T}

B A 3.60] F7}.
int Py_FdIsInteractive (FILE *fp, const char *filename)
o] & ol filename?l EF 1/0 3 fps WA o2 35t F(00] obdyrth = ¥y o
isatty(fileno (fp)) 9 Z 81 Py Interact1veFlag7} z+

)72 ghd e Ae-dUth A =
ol ¥, o] <= filename E 1 E 7} NULLO| AL} o] Fo] FAE '<stdin>'oly 222" & 6}1%9}
25 us #FS urEgych

£ BA e RS R4S

void PyOS_BeforeFork ()
Z2Ax 23 Ao WE FHE Evdhe T fork VU A Z2A 28 5
52 017] Aol & &N o Itk o1k (7} B9 AWl AT ALE I

Ef 2z 2] B 9) “v| o7 e =o Ak o] Fof A of gt

=
0,
E

A3: C fork() TEL(
PyOS_BeforeFork () & 1

WA 3.7 F7h

void PyOS_AfterFork_Parent ()
ZEAqsEa T IR YR JHE 2
A 22 AE BA St AN TS E SRR RE S

bS8 AL A AL g

AF: C fork() &L (“H|o” 2 Z g EY) “H2” ~Ad =
PyOS_AfterFork_ Parent () & U}Z7FA Y4 Y th

o A RE o] Fo] A oF gh t}.
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WA 3.7 7}

void PyOS_AfterFork_Child ()
ZEAL 225U ASEAE AHE AU B fork() 1} A T2
SATAFE T2, ZRAAT ol A HE A 52T b4l 9o
A 2ol 4] E 23 oF Tt fork () 7 4] R A AR A T ALE b5 g o,

A C fork() BEE (H e AE e o)) o 9 =l A7 ol ol Aok gk
PyOS_AfterFork_Child () & u}FZ7FA YUt}

B A 3.70] &7}
o B7]:

os.register_at_fork () & AFE3}WH PyOS_BeforeFork (), PyOS_AfterFork_Parent ()
9 Py0S_AfterFork_Child ()X T2 AR H 9 FolH & 55 & 5 JFUTH

void PyOS_AfterFork ()

ZEENA 23 F AR YR A E BAsts &5 ol A ZE 7 AS ASETE 28
2 M| 20| A EEF»]C’%OFEMD} M A stdo] A Z2 A Ao EEEW, o] F-E ST I Q7
AsUTh
WA 3.78E #H R o] &4 pyos AfterFork _Child()E thAE g5 th

int PyOS_CheckStack ()
Az o 28 Fo] EFHed FE vtttk o] A2 AFEA A+ FdeojA

o s
USE STACKCHECKO] B YZ W AT = A5 UTH (@A vpo] T EZ A Z E Visual CH+
At B E AL 3 A5 Lo A]). USE_STACKCHECKS 250 & Ao Uth; o & Al =
oA BoE WA= L FUTH

PyOS_sighandler_t PyOS_getsig (int i)
Alg ol sk A Al 1 A & l% B3t} o] 212 sigaction () ©]trsignal () & A4
gfe g gyt 28458 A SR vA A 2! PyOS_sighandler_tEvoid (*) (int)
9] typedef ¥ A 9 Yt}

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t /)
Alad i Alad A7 g hE AZFUG; oA Al1d A7 E H&EF Y o] AL
sigaction() ©JY signal () & AX = F> A YUY 2 FFEE 2
PyOS_sighandler_t+=void (*) (int) 9 typedef ¥ A ¢ 1/]?/}.

a flo ol

n M2

wchar_t* Py _DecodeLocale (const char* arg, size_t *size)

surrogateescape o 2 2] 2] 7] & AFR3le] 2A|d AT G vl EL S I Gk tZ T 5
e u}o}zog < U+DC80..U+DCFF ¥ 9] &] A2 YA G F Ut vl E A IS A2 A 0| E £}
i 1—4_]:;_1;1 & 9o, o] 58 T T Y 3= th Al surrogateescape ol 2] ] 8] 7] & Al-§-31o] Hlo|ED S
o|aA o] = Tt
A3 Y, 7M1 =& AT ANA 7 Fe AT =Z:

e UTF-8, W OS, ¢l= & o] & W VxWorks ol A];

* UTF-8, Py_LegacyWindowsFSEncodingFlag®] 04 w] Y=ol A;

e UTF-8, 3}o] % UTF-8 R =7} 8435 9 < uj;

e ASCII,LC_CTYPE A ¥o] "c"o]1, nl_langinfo (CODESET) ©] ASCII 1T Y (==

A1) S ¥W3H5} 2, mbstowes () & westombs () &4 7F 150-8859-1 A1 7 WS AFR-E o

e AA EAY A2H
Mz &G 2ol = FAH(wide character) = AFE of] of gt = 1B} & R o}, W B 2] & sl Al gte
PyMem_RawFree ()& AH&3HA Al 2. size7} NULLO] o)UY ®, @ A& A9 st o= 2 &

rsizeol] 7] g,

gxdg oy 2 e & o 2] A NULL-S REHU T size7F NULL O] of W, w2 2] of| 2] A] *size
7} (size_t)-12 AAF=I, YA ol A] (size_t)-22 AHFH YT
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CztolEjelo] a7t glod, tid o 27k LA sHA] Fofof fhyth.

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

o] ®7]:

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

A 3704 M7 o] I o)A UTF-8 R =04 UTF-8 1292 A&yt

A 3804 HA: o] &4 oA A=A Py LegacyWindowsFSEncodingFlag7} 00] ¥
UTE8 9175 < } T

char* Py_EncodeLocale (const wchar_t *fext, size_t *error_pos)
surrogateescape ol 2] # 2] 7] & AL-§-3}o] £}o] = A} (wide character) A S S 2A Y QJFF oz
o139 gy t}: U+DC80..U+DCFF ¥ 9] 2] A &2 7] o] E & 2}+= u}o] E 0x80..0xFF 2 H 35 Ut}

A, 71 5 S AL 0NN 7 e SAE 2
e UTF-8, W OS, ¢=Z o] = T VxWorks ol A ;
* UTF-8, Py_LegacyWindowsFSEncodingFlag®] 094 W] Y=ol A;
s UTF-8, 3}o] W UTF-8 =7} &4 315 91L& ul;

e ASCII,LC_CTYPE A ¥o] "c"o]1l, nl_langinfo (CODESET) ©] ASCII Q1T (
AL wEstal, mbstowes () @ westombs () 47} I1S0-8859-1 AT J S AR

A 2AL ARH
o] 3t4= sho] % UTF-8 T o)A UTE-8 A1 7 Y-S A8 3 o)

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

error_pos 7} NULL©] o}U ™, *error_pos+ A& Al (size_t)-12 AAH I, A7 o] Al F
aokA 2 AR Y ag AAH YT

Ho|EG S 90| = £A 2 AL 2 thAl HEZ P83 | Py_DecodeLocale () §5E AHE3HI Al 2.
o Bl

PyUnicode_EncodeFSDefault ()E}PyUnlcode EncodeLocale () &4

B A 3.50] &7}

WA 37014 WA o] T4 o] A UTE-8 R =0 4] UTE-8 91 792 AF&3th.

W A 389 A M ZA: The function now uses the UTF-8 encoding on Windows if
Py_LegacyWindowsFSEncodingFlag is zero.

62 A2® §4

sys BEH /152 CTEAA AAL B 5 A e FEAE FEYUD LF Y 285 Y
FZA o =3H AR Qe Z BB AHEY sys EEY UM ZEghh

PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. sys 2& A A names HF33 AU, A1 o™ ¢ &
A7 eHA] 95 NULLS WHER Y ok

int PySys_SetObject (const char *name, PyObject *v)

vZFNULL®] o} 3t sys BE 2| namesS vE A A Ut} NULLO| ®H name2 sys ZE | A 241 Y o).
3 0, 2] Al -1 WEkh o
void PySys_ResetWarnOptions ()

sys.warnoptionsE ¥l B|AEZ QA AT o] 4= Py Initialize() o|Fo &

4+ g%tk
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void PySys_AddWarnOption (const wchar_t *s)
sE sys.warnoptions®l] 27Ut A1 e g 2E IS FH W Py Tnitialize() 9]
Ao o] F4E s E30 oF Tt

void PySys_AddWarnOptionUnicode (PyObject *unicode)
unicodeS sys.warnoptionse®l] 78 th

a1 o] 4= A CPython +8 o FoA AT & 5. EH7F Jodd
Py _Initialize()o|A] warningsE BA|Z 02 AXE 317 Ao & oF A, FUZE
AAE NHEES =2t 5= & g HEFY o] 73] 271315 7] Aol 22T = 7 W& ¢

U,

void PySys_SetPath (const wchar_t *path)
sys.path® EAFY AN B2 FEA(FH2AAE :, dEFAAE )2 T2 BE F2E
o] oF Sh= patholl A 2 B2 2|2~ E AA 2 AT

void PySys_WriteStdout (const char *format, ...)
format© & 7| %= Y £AL S sys. stdout el 7|54tk o] DA ST g o 9] = LAY
37 ek (ohel & B2 A L),
format&- ENE =¥ AL Q] F 7|5 1000H}0] E o] 52 A ghaf of gt} — 1000 H}0] E o] %
e, =9 EALe] FHU 57|, o] AL FAIR “%s” 2Ho] YojM= ¢ HS Ay
“%.<N>s"5 AF&8to] Al gef of hUth o] 714 <N>2 <N>of| th& U g2 HAY 27 &
5 ] 100000l EE 2H6HA] e 5 AME A JUth BT %"= FO A L, ofF 2
e e ERSPT D RS
TA 7 2B AL, sys . stdout 7 A A FE o] YA F o™, A v A A= A A (C L) stdout ]|
7128t

void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout () 3 ZA 7 Al sys.stderro]| v} stderrol £t}

void PySys_FormatStdout (const char *format, ...)
PySys_WriteStdout() &} - AFSF S o] A| g, W A| X & PyUnicode FromFormatV ()5 AF-&3}o] &
Wt WA A8 Ao o] Aol 2 Ap2 A 5T

B A 3.20 F7}.

void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout ()3 Z A 9H thAl sys.stderr o] stderrol %4 4T}

WA 3200 F7h

void PySys_AddXOption (const wchar_t *s)
sE-XFA JAFeE 78 FH4 8L PySys_GetxOptions () 7} Rb&hste @A) F/4d v g ol
FUth o] B4 Py Tnitialize() o] Aol 3&T 4 5T
WA 3.29 F7%

PyObject *PySys_GetXOptions ()
Return value: Borrowed reference. sys._xoptions®} F-AFSHA, -x 549 dA A1 g & Hi3tst
Ut of & 7} 88k, NULL o] RESEE] 31 of| 9] 7} A A g Y ok

WA 320 =7}

int PySys_Audit (const char *event, const char *format, ...)
REEH Fo2 A HEE TAA I YTE 3 Al 02 vE&stal Aof A] o 9] & A A 3lo] 09]
obd e e o)

o
o
N

Note that # format characters should always be treated as Py _ssize_t, regardless of whether
PY_SSIZE_T_ CLEAN was defined.

sys.audit () & Jo|H =9} F L3} 75 TAFUTH
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¥ A 3.89] 7}

WA 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 X H+= £ -2 AL UTh S &= g2 HEIY A TE5H 5= 9 ojA], o] ZAAH=
stol A el S 44 Az ok o Fuieh,

o] b Py _Initialize () o]Ao SEHE FAFUTH HEHY 2713 F 5 &5 W, 7]E TA
S0 &l Exceptiond A A B Zej H o HE HA Al A 283 A4S SEE S d5UT

(TF= o Y= A A (silenced) U TH.

£ 34 int (*) (const char *event, PyObject *args, void *userData) H YUY
th. 71 A argse PyTupleObject o] BAH UL & St 34 oMES HAA 7] sho] &l
AEZZE7}GILS A2 A2 TP YT}

ZEALol H 8k AA 3 A WS PEP 5788 284X L. oWl ES WA
g e] g AAFOE Rl YaH of Sl Ut AR U827 e A A ol syt

Q1 A} glo] ZHAF o]l E sys.addaudithookS WA U T}

WA 3.89] 7}

ol

6.3 =T Z A A A o]

void Py_FatalError (const char *message)
A A QA ol mAAE st 22 AAE ST obf ™ A= £ A s Uk o
e shol W A e B E A% AHS S o] B 2 o] BAH 1S W B2 oF Fu Tk
A& S0, AA A7t EE Aoz B uf. 2o, £F C 2ho] B2 ] &4 abort () 7}
T &5 o] core 19S5 L Al =T
Py_LIMITED_API |3 27} F = o] QIR 942 3 Py_FatalError () g+t A &9 o&
S AT 2aste 3 e thAg Yth
WA 3900 A WA B ol B S ABOR 2
void Py_Exit (int status)
A Z2MA2E 25U o|AL Py FinalizeEx ()&
exit (status)E =S Py FinalizeEx ()7} ¥
AH Y
W 3.6004 M7 shold e Alo] doll A 9] o217} = FAIE A ¢k yTh
int Py_AtExit (void (*func)())
Py FinalizeEx ()7} 2 2@ A2 & 55 e e dA el e EH ghe et
#) SFobok gtk H ) 32709] 2] F5E 52T 5 Ak
=

>
o
1)
of¥

AN

=
T A A s Uk A2 e Aol stolH o] Wi stojd g A o] d o] &R F 7] wf&o,
funcol| Al 3Fo] A APIE S Z5HH < U T

6.3. T2 A Ao 39
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PyObject* PyImport_ImportModule (const char *name)
Return value: New reference. ©] 212 o}8ll PyImport_ImportModuleEx () ©f o3t ©<=31H QlE ¥
o]~y Ut globals®} locals AAHE NULLE A AL level 2 02 2 A A S T} name 2 A}l A o]
ZEEHH A 72 A B BREZ ART ), fromlist QA= H2E [+ ]2 AR A S gho]
A 9 ghS w vkste = JJ”—H F 371 A Al o] & AR H BEo] H = E Gt (FEHEA
5, name°] AAZ A B BE 4l A B o) S 7| A& A G oA F 744 Q1 F-2Hg-o] WA g T} 3] 7] 2] 9
_all_ HAS XAHA /\i HRESo)ZEgULh) X E 3 BEE U3 A2 2 E wiets)
A A A o9 7F A A E NULLE wEsh o 2 % 1¥ E 3= d] 433} sys.moduleso
BES 94 s

o] Fot gAY YEEE ST

PyObject* PyImport_ImportModuleNoBlock (const char *name)

Return value: New reference. ©] S+ Py Import_ImportModule ()2 HAH HA AUt}
W 33004 WA o] 52 B Ad S dEE 43 A 49 24 A AAG T 2
g} gho] M 330X &, FHgF WA o] iR B A BE Wy FF o E A2 7] wfF e, o

P40 540 5L O E DR gtk

PyObject* PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyOb-
Ject *fromlist)
Return value: New reference. .52 ]:,L_ E gyt WF stol A & import_ () & 53 HF

N e Qe B BEOIUH A A7 A N A2 B, = A) A o 2723 E NULL
Utk import () 9 URRZFA 2, w]o} GA] Sk fromlist7t A FE A gk &, 7149 A
Fol 89591 wo) W gt 249 W7 A QU

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

o,
ke
|m
i  Fo
&
rlr
]

PyObject* PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyOb-
Ject *locals, PyObject *fromlist, int level) )
Return value: New reference. 252 Y X E ?J‘l/]l‘/]— XF_ import_ () 1—’\7]— o]FLERANHITE
/‘\

_6]'7] U:H"‘Oﬂ LHZL J]'O] /VQ ;|_mport () QH 7]-7(]- Rk /\-]Uél 1— /\],]Tq_
W 2 G2 E | REOIU A 7)Aol th A2 Fx, s A A o9] 7 A H NnuLL
duth __import_ () & uFR7FA &, W] o] YA &L fromlist 7} A5 A ¢ T 37 A &) A E
EEo] 2 3 S wf o] vk k2 49 s 71 A i Th
WA 3300 71

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

PyObject *fromlist, int level)

Return value: New reference. PyImport_ImportModuleLevelObject ()2} B]<3}A] 2, name-2
FUZ= AA A UTF8E 3 d e EAE U
H A 3304 WA level®] 5 FH2 & 5185 A s

PyObject* PyImport_Import (PyObject *name

o —

Return value: New reference. ©) AL A “AXE & 475 S E3= L4 F QA HT O]A‘?}WD}
(BAI AR level 02 AH&st=t], 2t dXEE SFUTH. @4 A9 __builtins__ o 3l
__import__ () FFE ST o= dA S A H X E FZ AHE31 01—LE7}’\6§
H= Yu

o) ot 4 Aol AT =S AL
PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. 252 TIA| 2 E (reload) &Y T} ThA| 225 2 Eof of
Ak, Ao Al ol 9] 7} 2 B NULLS WS o} (o] nff 25L& o] A ] AU Th.
PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. EE ©| 29l a| G 3= EE AAE vttt name QA=
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package.module 4 5 AFUth WA BF g gleA FAsty, glod A= vt
SO EE ﬁfqtﬂil‘ﬂ] A £ A4St nuiLe Wy o

o
<
®
>
e
>
2
T

B3 o Bt mEE 2E0] U AR S G5t REel o4 2usl A e M B E
AAE A U RES Y X E 3™ PyImport_ImportModule () oy 21 W & S
ARG S Al L. nameol A ﬁii TEE o]Fo® FAE |7 A Fx2E oy ZXHU}X] dertd

S0 A A FF Y

B A 3.30] &7}

PyObject* PyImport_AddModule (const char *name)

Return value: Borrowed reference. PyImport_AddModuleObject ()2} B]523FX] 9k name2 F U I
= AR YA UTF-8 & Q7Y H Exrd g Urh

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

Return value: New reference. ] % & ©]%& (name)(package.module FA L 4 Ad5Yth 3 3}

o) Wpo £ T koA 9 AL Y 3 Tmmueuzﬂ—qcﬂﬂzu e
25 o] e AEL FEE WBIAL, B o2l 7} ASE o2} AR wuL g wag
Yt} o & 7F A sys.modulesof A nameO] AAG Y}, pyImport_ExecCodeModule ()
o] Y& w| name©] sys.modules®] o]u] JAE TEHEFUTH sys.modulesd] ESASA 7]
392 ES A T AL AT, 10 R EL VEE Tl 2F AN LS fle (2
otutE B & 2 2te] o ko vl o] & wf &4E) Aol ae & ol g7l diE g Ut
259 __spec_ ¥ _ loader__+ ot AAHA AUttd AT gtow APt 299
2HEREQ _ loader_ (AAFHUUH)Z HdAE 1, 28 A oW SourceFileLoader 9
Axvxz AP Yt

BEEY _ file. OHETHEE FT= AHY co_filenamel & A A H YT} 3| F3chH,
__cached_ = AAFYth

ol e ou YEE HUATGH BES A EEF UL BES A 2ESHE= =d W
PyImport_ReloadModule ()& FZRIHAI L

name®] package.module 2ol oz T EF o]|FL 77| W, oju] WrEo] A A &2 1) 7] X
TRE AAd] oA A °}’\‘4‘3}

PyImport_ExecCodeModuleEx ()@} PyImport_ExecCodeModuleWithPathnames ()& 3
ZBAA L

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

Return value: New reference. PyImport_ExecCodeModule ()3} FAFSHA W, 2 E 21 H 9
_ file_ o]EgRHE¥ENULL®] o}y EA pathname 2 2 4 A F Ut}

PyImport_ExecCodeModuleliithPathnames () & FZ 3 AL

PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,

PyObject *cpathname)

Return value: New reference. PyImport_ExecCodeModuleEx ()2} FAFSHA W 2E A A 9
__cached__ 9JEg{FE+= NULLO| oFY ¥ cpathname & 2 AP Utk A 7FA] & F o] A

ol AT HEE AYYrTh
WA 330 37}

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

char *pathname, const char *cpathname)
Return value: New reference. Py Import_ExecCodeModuleObject ()2} -FAVSHA Uk, name, pathname
D cpathname-S UTF-8 2 A G H #24 J Ut} pathname?] 3ko] NULLEZ A4 H 3¢ o] H gho]

cpathname®)| X 2Fokst=2] <ol e a1 g th
H A 3.20] 271

WA 330 A HA: nHiolE = ZAEW AFHA &2 F2E AAT o imp.
source_from_cache () = AF&3H )
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long PyImport_GetMagicNumber ()
gto] npolE F = 3} (LdW .pyc 3-9) 9 i A W
Hho| £ 55 5helo] A& 4uto=of € Aviek vk
wheheh o

WA 33004 HA: A A] -1-2 wksk T

Mr

(magic number) & ¥FEHe U T} w2 S =
1E A2 A8 oF gtk ole Al -1<

O

const char * PyImport_GetMagicTag ()
PEP 3147 @4 sho] 4 HlolE = 59 o] &9 w4 B £4
implementation.cache_tag?] FF-2 AlE T 4= 9l a1 9] A

B A 3.20] &7}

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. 25 #2] ol AF&E = I 2] (Y™ sys.modules)E W3y
T} o] AL ol m el e nh £ A e WA glof 5.9 54l 2.
PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. 1% o] 20 & oju] AXE H RES W
= A FUTHE NULLS WHSHel | gt of 2l & A A ff}z] QkF U T 23] o A of
o2l & AR ch
WA 3.79 &7}

PyObject* PyImport_GetImporter (PyObject *path)

Return value: New reference. sys.path/pkg.__path__ FE pathE $3t 3holy A A& vkskghy ),
sys.path_importer_cache MU oA A = 55U ofF A 5 A ke, 4=

FES AT ¢ e Fo] H A2 w714 sys.path_ hooks% A ST} 2 o] 19 Nones
u}g}ﬂqq 0]7-] o SEZRA A= 7)vF 5folt] 7} o] AR TR gl slolg & S &~ glee
L& F Ut sys.path_importer_cached] ZIE 74| KHA\:]- gtolt] AA o st Mz =

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name©] 8h= 0] &2 = 2 & B E (frozen module) & Z =3t} A &34
1%, 0 5E 27 E58 08, 271900] A3 oI5 A AcH 12 VR 224 23T
] AZE H BE AMASHYE PyImport_ ImportModule () S AFEFHAAA L. (BEH o] E 9
FO) AL — o Wiz REo| o]p] ALE 92 ] Al ZEFHITH)
H A 330 271
WA 340A HA: __file. EIREEHE BB AAHA dsUTH

int PyImport_ImportFrozenModule (const char *name)
PyImport_ImportFrozenModuleObject ()&} B]523FA T name2 f-U I & A A t) Al UTF-8
2d3idd ALY

struct _f rozen

o] AL freeze FEH B E (Fo]H AA W E Tools/freeze/E FXRFAHAA )7 A} =22
E].éﬂ%lﬂ E Y% 7£2A ¥ A YUt} Include/import.hol Y= Aol= 33 25
Hﬁ‘r:
struct _frozen {
const char *name;
const unsigned char *code;
int size;
}i
const struct _ frozen* PyImport_FrozenModules
o] ZAE = struct _frozen HIAES BiES 7HE| 7| £ 5 27|35 =], W 7} 25 NULLO| L
09 Bl ZER Btk Z2 2 BEo] JXE F uj, o 5 olBo A AME UL} AAR} T =
AL AHgFe] FHOR AHE =2 RE AAAS AT S I

int PyImport_AppendInittab (const char *name, PyObject* (*initfunc)(void)
7129 YA 2E Ho]Eo & Oé BEEE F7H Yt} o) AL PyImport_ExtendInittab ()< 7+
Aeded Yo, Holde 2R s e -1 ‘ﬂ%ﬂ\% th A ZE-2 nameo|2h= 0] 5L E
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rlr

P2 E I 5 o, itfunc TTE A5 A= AZENA S &5
Py Initialize () | &3] oF Fch

struct inittab

273} 42 AL

YE B2E 55 =T T5S 7]%3]'*‘5 TF2A. 4 F2RA= JHZEHA yWHE REY
o] 53} Z7]§]r s AlTdUth o5 ASCIZ JFgd ExAE YUYt stolAS U st+=
EEZ""E 2 PyImport ExtendInittab ()F’Jr A ol H gt FxA 9 = AFEshe] F7H R

EESAFE 4 d5YT F2A = Include/import . hol| A t}2-3 o] Aol Ut}:

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

bi

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

If Python is initialized multiple times, PyImport_AppendInittab () or
PyImport_ExtendInittab () must be called before each Python initialization.

6.5 Hlol¥ mpiFa =9

o] 3 £ C T b narshal BEF 22 dolH B2 Ag3te] 458 AN AP T 5 9
=% gch 498 YO YolEE 2 P40} HlolHE ThA 9 28 BT S Sl 3 )
& th ke @ Ho) B2 A4 st o AL H & sHaL vhe| v BER Jofof Ptk

57k ghe A9 vhol 271 WA A3 Uk,

o) mEE A A9 Hole g A AT 5402 oA WA, WA 1L 5o A5}
o) 2 ) Vel Gintern) © £AF S 25T Ag

A 2 5 257 Aol B3] whol 2] @
3412 JERY T (B4 2).
void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long A< valueg: file= AU TH value®] 2 314 32¥] E ¥ 7| 53Ut 7] long B 2] 279}
AA g o], versionS 3+d & A VEFH L T

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

AF&-3HY T} Py _MARSHAL_VERSION2 &) s}

rUQ
=

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)

gtol W A values file2 v T} versionS 314 3 A2 VERE U T
This function can fail, in which case it sets the error indicator. Use PyErr Occurred () to check for that.

PyObject* PyMarshal_WriteObjectToString (PyObject *value, int version)
Return value: New reference. UH¥FH value &8-S 33l vlo| EYE AA £ wrE gt} versionS 5L
§ 42 ey o,
The B4 E S nhkE 2 thl 92 4 et
long PyMarshal_ReadLongFromFile (FILE *file)
9)7] 95 A2 FILES] HlolH 2Ee|A] C long MBAFULE o 55 A8 Long]
718 3719} AA Glo] 328 E w92 A5 UTh
2] Al, 483 ol 9] (EOFError)E ARt -1 WHFY)
int PyMarshal_ReadShortFromFile (FILE *file)
o17] S1ofl G FILE*S] Hlo]H 2E 7oA C short & BEgHtYtt. o] 3¢E AHE-8FH short 9
718 Z7)19k A gl 16WE gt oS 4= AF Yt

o] A, /@3t o 9] (EOFError)E A3t -1 WH3HEY

o

ey

5. dlo]g] vy A 43
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PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. 217] 913 €& FILE* 2] U] ol E] 2E oA gfo| W AR E vkt o).

of| & A], A A3l o Q] (EOFError, ValueError =¥ TypeError) S A A 8t3 NULLS WH&-sHy o}

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. 2}7] 913 & rILE*2] H|o]E] 2E A glo| W AAE Wk
PyMarshal_ ReadObjectFromFile ()&} 28], o] &4+ vl gtdoA AAE QA &
A Re M, 3L Bl & W] AT AR 2E T 5 97, HAoIA B Phol=
o4 W2 2ol e Aol el o ABSL FET + ATk FAolA ofE A% o
Aolehe Halo] & B0l e o] WP AHETHAUA 2.

e

X % o oot
50 10,y

tlo rlr o,

o & A], A A3l o] (EOFError, ValueError B+ TypeError) S A A St NULLS WHEHsH

*

PyObject* PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
Return value: New reference. data7} 7}2] 7]+ len B} 0| ES Z3H51+= o] E B 5 2] H| o] E] 2 E g of| A
gho] A A5 vEEg o

o & A], A A3l o] (EOFError, ValueError B+ TypeError) S A A 61 NULLS wHEsh o}
DSBS AN B B WASE U5 0 §3TUTH 271 315} ol A £ extending indexol 1%

2
2 o 4 Q) xfol Tk ALRFS el el vl A8 & E Y £ A (format strings)
S ST Y EALE o3 2 Paol el 22 HE L AS T

924G 07) o 2] “F 9 eh9) (format units)” 2 T Utk T w9l shpe] sholH AR S
APFUTH QAo Tl B BEE Bl U 99 AD2AYTh B 7HA) o9 & A9 s,
BEE FA AL obd 2 W9l QA 02 o] Frol hF T F4 Aol vhF k.
the Aol A, 9879 (quoted) F AL E8 B YUTH (52) BT k] FH2 w9 B9} AX 5
shol 4 A B AUTh [hB 5] o] F2E F48 ALsfof 3k C W59 FYrh

EREERNE

ole 8 UL ALE I A% A M me] FA AA o] QA2 T 5 PgUTh MHE TS o)
=4 gjolof et AN AF4E ATY DL Y&k

4 R y 2ol W oo e UBE A D ul, Wl sl stold AA o o3l #els L, Wl
ol AA| o £ FHFUTE ofH R A MR E WAL B2Vt JFUTh FLT A= es, est#,

et Det#guch

I8 Y, Py buffer FZRAZF QYA W, st v 7} ZFAA, $EA7} Py BEGIN _ALLOW_THREADS
E5 YolA= 7t o8 7|7 28FH AV st E A7 glo] o] ol W& AT+ s Th
ARAo =, toH A& v F (B BE 7] DY 49) PyBuffer _Release ()& S&dof

ek
Dol YA A g o, 0¥ = NULE 854 2t

A% ERolE 7] A wol =5 A7 Do s, w3l P2 oA EAEE AU, A4
PyBufferProcs.bf_releasebuffer BE7} NULLQ X &92l3le] 2531, oju = bytearray®}
2o 7ha AN S H 8ok et

Fa: RE 2§ A (s, v B)oll A3l o] A F (intv} Py_ssize t)<Python.hE 23
3F7] Aol v§ 22 pY_SSIZE_T_CLEANS A 3te] Alojg Ut mja =27 ZoFH o™, 4o]= int 7}
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old Py ssize tYU T} o] EZLQ{?—-‘?—-‘J}O]@ WA A Py _ssize t¥ A YA int A P& T
=2 WAgYch 34 pY_SSIZE_T_CLEANS A9 3}= Zlo] 718 24Ut

-

s (str) [const char *] U IS AAE FALl it C 2 2 AT ch ]L B o) g st =
AE &= o &o] FAE AGe 2 2AEH HEo AFgUch C EAL2NULE S5 Uth
shel 2t Wgd @ 3= E%E% 323bs6kA] oFobof itk 2 T ValueError o 9] 7}

AT YL AHE3te] CEALE W Yt o] Wgho] A

EWE vHfo| EL [ A A& HolE ol A %}Q‘Jr/]‘- 5 Aa" AR E ool 1 C
BE2rd 2 W3eled, PyUnlcodefFSConverter ()& converterZ 05 ZWE ALg3= 2ol 5

WA 35004 WA o] ol =, gho] A AL ANA WAdE d I = 2AEV A AR H TypeError 7t
AP ST

s* (str I B}OIE &5 2 A)) [Py_buffer] o] 22 vlo]EGF AR BT ol et FUIE AAE o}
%%“41—/}. S A7 A F 8 Py_buffer ?—ixﬂ £ A= ‘45} o] 4% 243} C EAE-2 W= NUL
ol EE 23 ¢ Ut FUZE AA &= 'utf-8' AIZ PGS AHESte] C EAE R WSy

s# (str, &) 7] A& n}o]| Ed5F 7 A)) [const char *, int Tt Py ssize_t] 7P AR E WolEo]R] Q&=
U= ZS Agsid, s*et 25Ut 3= F 7H-4 CHlgo AZa Utk A WA 4= C &4
o gt ZAHolx, F AR W= dojdUth 2AE 2 W E vl E %EL—@@’?— AEYth

FUZE AA= 'utf-8' AFTHE AFESH C EXA g 2 HEF Yt

z (str = None) [const char *] s&} H]5=3}A] 9 Tfo] MW AA| 7FNoned % Q+=t], o] A C Q1 H
ZFNULLE AAF P Yt

z* (str, H}o] E Y F 7] 4] == None) [Py_buffer] s*2} W] 5:3} X0k gfo] M A= Noned % 54
t} o] A% Py buffer ?—}.2{]94 buf W7} NULLE A A YTk

z# (str, ¢} 7] A& vlo] E Q7 7] 4| == None) [const char *, int == Py _ssize_t] s#%} H] 2314 T,
Sol AR Noned 4= G B, o] A9 C ZAE nuiLe AT LD

v (2)7] A& vlo]| E A7 71 4]) [const char *] o] ZH L Hlo|E DR A2 Extdol| thatC e = A

FEUSh FUIZE AA S Tots ol A 0}’\1,]1:} vl o] E g W= gY@ d ulo|EE 23H5}A
SFotof ghyt); vk 19 th, valueError ol €] 7F A S o)
WA 35004 |7 : o] Holl=, Hio] E G W H ol A W7} g vlo] EZF A A TypeError7h A8 3
Syt

y* (Hlo] EL 5 A A)) [Py_buffer] s*2] o] g2 fUF= AR 7} ot vlo] EEF A A vk vhol &5 ¢
Lk wel) 2l HlojEl & wobgelt A gk

y# (¢7] A& H}OIH o] % 71 4]) [const char *, int = Py_ssize t] s#] o] ML GUF = AH 7} o}
Yt ulo] EGF AR T whol& Yy th

S (bytes) [PyBytesObject *] W3S A £3}%] ka1, 5to]| % AA| 7} bytes AA Y AL 27} A
A7} HFo 24 AA 74 oF U @ TypeError & WA YUTH C WAt Pyobject *2 A8 S5
PR

Y (bytearray) [PyByteArrayObject *] W32 A| =5} 4] 9411, uho] A A 7]-bytearray AL AL 2

F3Uth. 24| 7Y oytearray 2 A 7F ot A TypeError‘; wrA A Yt C | ':PyObject g

AdE o dsUTh

u (str) [const Py_UNICODE *] ol SUFE AAE S UZE X NUL 28 WAoo tjgtCc =92
HZ Agshyrct 7|2 fFUIZ= HHof gt £ EE A YA, Py_UNICODE EAE Mol 45
AgsfoF tuth Py UNICODE—‘EZH Ual= Aotd 5ol mhet ool 72 s Al 2 (161 E Ur
RBEJUTH. Ffolx EAE-2 W d = ZRJAEF 2F51A] grofok Ut gk 18 thd

ValueError 98] 7} &A1 &y q—
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WA 3504 WA o] Aol Fhol X FAEAA WAE d ZE 2JAET A AS A TypeError 7}
AR S YT
Deprecated since version 3.3, will be removed in version 3.12: ©] A ~E}Y Py UNICODE APIS] 4 H <]

Urth; PyUnicode AsWideCharString () & AFg35to] ulol 13| o] A A Al L.

u# (str) [const Py_UNICODE *, int = Py _ssize_t] u o] gL F 79 C Hio A 3H
HA e FUZE dlolE W oo st e o]a, & WA sigs Zdoldurh o] Mg d
FE ZJEE FEFUTH
Deprecated since version 3.3, will be removed in version 3.12: o] A ~E}Y Py UNICODE APIS] Y H <]
Ut}; PyUnicode AsWideCharString () = AF&35}o] ufo]1#| o] A A Al L

Z (str ¥+ None) [const Py_UNICODE *] u®} 8|31 X| 9k, 5to] H A= Noned & A5 UL °]
% Py _UNICODE EEZFNULLE A A E Yth

Deprecated since version 3.3, will be removed in version 3.12: ©] A ~E}Y Py UNICODE APIS] 4 H <]
Ut}; PyUnicode AsWideCharString () < AF&3S}o] ufo] 1| o] A A Al L

Z# (str &= None) [const Py UNICODE * mt or Py _ssize_t] u#2} B3R 2 gho] W A A= None
9] 4 /'\1: A&Urtt o] 4 PyiUNICODE Ol 7} NULLE A A H YT}

Deprecated since version 3.3, will be removed in version 3.12: ©] A ~E}Y Py UNICODE APIS] 4 H <]
Urth; PyUnicode AsWideCharString () & AFg35to] ulol 13| o] A A Al L.

U (str) [PyObject ¥] M2t A =31A] ¢kl sfold AA 7t FUZE AA L Ae 27tk AA 7+
Uz = A7} oby ¥ TypeErrorE WA LAY C £ Pyobject *2 A A = J5Yth

wr (97]-227] vho] =7 2 4) [Py_buffer] o] 9L ¢ 7]-227] 03] QAEjslo] 22 PRS- BE A%
£ 53U A AT by burfer FRAE AFUT HE 3 ol £/l 238
F %th EEAE M2 @ 4G VAW pysurfer Release ()8 £E3OF HUTh

es (str) [const char *encoding, char **buffer] s¢] o] 38 & FUICE Ex} 85 & QI Y3H= o A+
S Uth W NUL vto] E7}F 2345 2] o8- A7 o] ] of] o afj A 7t 253 T}

ol ZHo= F e AAF 2o YTH A A= YHOZ WA, AT o] 5 7HE 7] =

NUL £5 BX Y= const char*o]Au}, 'utf-8' AF 9] /\]-%E]E_E 3} NULLo] o] oF 3y

ok Y E A3 d o] -ﬂ"’]m"ﬂ A A A] gk oH o &) 7} AU Th F A QA= char** o of

Uk Fxe= 2 Ei-/] HZ AR HAES Yfo] AR AFF Ut H2EL= A HA

Aol A 3H Az P o AP Lo
Pyarg_ParseTuple ()& D88 27]9) 13 & sk, AR YA dl 0|6 S o] W30 BAsa
N2 TR 2R A% BEHES DuferE AU S2AE ALE Fol TR A2 A

317] Q18) pyMem_Free () S TZd oF Tt

et (str,bytes =+ bytearray) [const char *encoding, char **buﬂ‘er] H]— olE E2IY AAE tA] 2
QA 9 EIA AT AL Ao esol ZaUTh T4, THE vloE 1D A 7} v )
WsE Agd A59S A etk 7Hg g oh

es# (str) [const char *encoding, char **buffer, int .t = Py ssize_t *buffer_length] s#2] o] H3 L &
UIEE FA AR JAIAYG =t AASF Yth es X} 2], o] HE 2 NUL £AHE Z233H=

dE tlolHE 5&duth

A7 A7t BRI, A WA Yel L2 d A gH, Y o8-8 /el NUL $5

—v—Z]-"ﬂE const char*o]ﬂl% "utf-8' ?li‘%o ANLE = S}MNULLo]o]o}:‘@—q];]._ ™ g
o] shol Holl of 1 ghgkow ol L AT T F 9 Q)= chare oo 1T

Srae wedel g A m ol gl gl W 44T GLEE 2 A Ao

0 1m0 41t A A ol T 8o ob AT o ) A

24 m | volE Sz 44k,

% 74A) 2% v} YUk

“buffer7} NULL E Q1 E & 7121 719, $4 DR 2710 W B 99, o MR AxY
HE BASE hufers AT TFE 25 AE FZHES AAYUTE TEAE ALS S

W5 2 sl A 8] 98l pyiven Fre

—

()
i
fof
i
%
(]
ot
<
k)
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“buffer7} NULLo] ohd Q112 7}2] 7]} (o] 1] 28 W), Pyarg ParseTuple ()& o] 128
W 3 2 AFE-SFAL *buffer_length®] 2 A 3h& HM 712 gt 28 o3 12 PG H dlolE &
H 3o At NUL 223Ut W7} 2823 22 oW, valueError7F A A F Uth

T A% 25, sbuffer_length= T3 NUL vlo] EE A 2] 3+ Q1T H t|o|E]2] Dol AAF Yt

et# (str,bytes &= bytearray) [const char *encoding, char **buffer, int = = Py_ssize_t *buffer_length]
HpolE 22t AA S thAl I YA 3 A AT A= A8t es# ot Utk A,
TEL ol 24D AAA vl Ws R Adgd AngL A arha Ao

<A

b (int) [unsigned char] &©] otd sto]M F+5 BT gle 22
o] A7

B (int) [unsigned char] @ ¥ Z2 FAA}Fglo] sto|M -5 242 -2 W6, Cunsigned charol
Ayt

h (int) [short int] 3}o]# A 4& Cshort intZ W33

H (int) [unsigned short int] 2 W Z = HA}F glo], Ito] % 4~E Cunsigned short int® HEFU T}

i (int) [int] F}o]H F+E 4REC int 2 W

I (int)[unsigned int] £ HE2 AL glo], 9to] W A& Cunsigned int® WYt

1 (int) [long int] 3}o]% F+E Clong int 2 HEI T}

k (int) [unsigned long] @ W& = A} glo] o] A & Cunsigned longl® WHEFUTE

L (int) [long long] 3} A4E C long longl & W3t th

ox,

42 W35} 7, Cunsigned char

Eg_i,

K (int) [unsigned long long] S =2 Z A} glo] go] M A4+E Cunsigned long longl & W33t
gt}

n (int) [Py_ssize_t] Tto|W ATE CPy_ssize t2 AZSYTH

c (Zo] 19 bytes ==bytearray) [char] Z°]7}1Q bytesttbytearray A4 2 EA| 9, 5ko] A v}
o]EE Cchar® H33 )

WA 3304 HA: bytearray AAE {3t}
C(Zo]19 str)[int] o7} 1 str AAZ FAH, o] M FAE CintE HEFY T
f (float) [float] T}o]H B5 424 H 212 C float & W}
d (float) [double] T}o]| % B35 A4 215 C double & WEI L]
S CPry_complex F+ZRANZE AT

N

AN
2
4 =

A~
% T

)

=
D (complex) [Py_complex] }o]# &4

7)€} 25

O (object) [PyObject *] C A A ZlE]of] Itolx AAE (A glo) AFFUTE WA C 22 THLS
AGd AA AAE dsUh AAY Fx 5= S78HA sy th A 4H E 1 H &= NULLO]
obgd Yt

o! (object) [typeobject, PyObject *] C 21 A

70 C AAE AP A WHA
Q% (PyObject* o) C HF 3
Ay g ot

O& (object) [converter, anything] converter 35 F3|| slo] W AAE CH4-Z HEAF YT}
AU A A= F5old, F HAE void *E HSH, (999 F) C WS
converter &5 Tha3 Zo] & Uth:

@)

Ir m

ol st A& AFFUTE o] 22 0%t FAFSHA| W,
ol @ AA L Farolal, F A= AA 2AE AR

Nl
ok
Ayt gpol A AA 7 Bod o OPﬂEﬂ, TypeError7t

Fﬂ

status = converter (object, address);
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oy 7] A objecti= A3 S Tto] AW A A 0]3’_ address= PyArg _Parse* () o AGH voidr Q1 A}
Ayt WS status= A5 2 2l 745 10o]a e At - 00]ofof Tt W]
A3 3+, converter 4= | 2] € WY A 7] AL address] W8-S 57 314 -2 AEf 2 FofoF fhth.

o] A= Adfstd F ARz 2 &

(B 2
i
1

converter7} Py_CLEANUP_SUPPORTEDE ®F3}a}H, Q12 L&

H X
o] W7o on] EFHE WEE AT 73] & Zﬂ%@—’? A5 Uth o] F HA| ST Z A, object
v 7} W= NULLo] H YT} address= A EE3 22 S 25 UTh
WA 3104 ¥4 : pPy_CLEANUP_SUPPORTED 7} 3715 95U T}
p (bool) [int] WG ke =2 g<= H|AE (F8 < predicate) 3111 25 T5C AR ARG
HEstUoh Ao FolHintE 1R, ARlo|H 0o R ”Xé%‘ﬂ‘i‘r- RE fFESIOIA FS S
FUth sho] M o] =8l ghg HAES = ol ol ek AN g Ul-§-2 truthE FZR AL

WA 3.30] 7}

(items) (tuple) [matching-items] 2 A= Z o] 7}itemsol] Q= W -9 9] 4291 5}o]
t}h. C AAE 2 items®] 78 3290 9] of] o3 'HO]: gyt Al

“2” A (Fhol ZAE Y LONG_MAXE 2HetE A4S i

GeIel i B B8 SR o A 0 A0 e

oul = CY th A EA s UT— oA 2 E9 F

%744 OhE BAE 2 EALNA 9017} AUt FHE B Aol AL e 5 gtk 152

| SholMl Q1 )22 oA A7k A AL e U A E A dlape] SEEhs C Mt
7|2 zko 2 2 7)3lEojor gyt — AR A QAR 7} A AE A &S wll, PyArg ParseTuple ()&
AGC el hge AselA) ghaich.

$ PyArg ParseTupleAndKeywords () A8 ofo]H © 2l 7] 5
Qe UL 84, B E 79E 48 Qs A9 dxbolo su e, £ G4 T Aol
Skof) %5 o oF FUI T
WA 3.30] 7}

L A A ol oA BYhh B A AL el WAAANA B4 o S02 AU
(PyArg_ParseTuple () ©] WA A] 7] o £] 9 “oiJ’PQ ).

i ER IS PAEE o7 FEUTh AP EE A9 BAEL 71& ol H v A A9 o 2] WAIA] T
of 2] wlA| A 2 A& Y Th -9Jr, = AZ2E WAFE Y

SZE AN Al Zi]*ﬂ = BE golA AA Fx= E 2 (borrowed) 2 Qo 72 8
E 0] A T2

[

Lo

>

>
>
fo

35
PN
Mot
&
it

o8¢ F40] AP &= F7F A ZR BAL 93] Fo] B = WS Fholof FUTh o] 5L
e FE 2 AFSE ol A4S U 9] Z 99 20l A] A9 =, o)) 3 vl W}
QeEgoz AEHE R A A7 Atk o A% oS 2 slol thal A B H A3} LA 8l of

ok

ol AFsteld, arg AA7F LA} SR of &t Z Ao
PyArg_Parse* () ¥4& %‘% WEelal, 234 oW AR
o 2 a9 5 5}‘/}4 W AN E A Pyarg parse* () T57F Ao, sl g F49 W4t 1
Flol 2= 29 a9 = A=A dFyrh

APl g4

int PyArg_ParseTuple (PyObject *args, const char *format )
AN WA A Ao Wz Hohe Paro) W) MEE T BAGUCh AT B ey
Ytk Asfstd, Ale wkghsta A A3 o9& t‘“ﬂ/‘] 2 HE}

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
7hd o] A7 obd va listE WolE vk A2 Al S, PyArg ParseTuple ()34 EL4H

et
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int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-
words[ ], ..
A&} 7= w7} HeE R A tﬁ—ri —A = @ i HaeE T B4 ?JM EP- keywords
RN AN T e VA i ARG I o il s i
GG EoE A2 AU AN, AR BHe A 2T A9 E BT o

pul

WA 3.6004 | 9 A]-A g v ) ol gk Al o] 271 SlFyth

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format,
char *keywords[ ], va_list vargs)
W AL e A7 ofd valistE WHorEAdnt:E AL A S s,
PyArg _ParseTupleAndKeywords () & 3L gh]t}.

int PyArg_ValidateKeywordArguments (PyObject *)
719 = A2 g9 717} EAFFE IR &Ittt} PyArg ParseTupleAndKeywords () 7}
ARG E A G Apolwt oYt o 71 A& olv] o] HARE 3 sY] Wi E Yt

WA 320 F7h

int PyArg_Parse (PyObject *args, const char *format, )
“old 2t T 9 <l X} gl2EE Bofste vl A EH = S — ol ﬂ‘JrOl 2 3ol A Zﬂ A4
METH_OLDARGS {7} W= 72 24 WM ES AM8-dh= YUtk Al L= A wi7) i 77
B0 AbgsE AL AFH A a1, BF Az Eo HEol Il piold 2R
AgEA E® A dEUTh Telih, ThE RES Balshe Ao o Yol glon, a4
5002 A% A48T+ sk

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

AL A A A 2 AL AR 2 ] AR G4 o} A2, o e
W LS AW dre Fu A= Hol Sl METH VARARGSE Odﬂoiolc ?:MEP ”Xﬂ
) HpE Aot FEL argsE AEH oo AU T o] A2 AA 2 FEolof ok FUth 7

4ol min o1 max o1 5ol of o o minshmars U 4 SIFU. £71 A7k Bl Ao
ook atH, Z+ AR} pyobject * Wl th 3 £ A E of of Ft}; o] &2 args?] 7‘°£ZH HAAY
D}; S} ﬂxﬂi?}% Y th argsell Al Al-5-3HA] o= A8 A ufj 7) 4o pE SRR PN P PA P
Rk ol AEE B E A0 ofa] 27155 of of Tk, ol FFE ATV L AT args7}

Zo] o)L}, R 59 R2E FeEHT ARG WBFHc; As ohH ol 9] 7 4R vk

%% o] g ARG A YU, e F2E NI _weakref =] BE| 220A 7hA S Y

|

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 A A | A PyArg UnpackTuple () et T&L& PyArg ParseTuple ()] )3t th2 &3}
AHo =7 F53Urh:
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PyArg_ParseTuple (args, "O|O:ref", &object, &callback)

6.6.2 7t =

PyObject* Py_BuildValue (const char *format, ..

.)
Return value: New reference. PyArg_Parse* ()
AAND2E PO A e wEULh g
NULLo] WF&t=] i of €] 7} A gy o).
Py Buildvalue ()= 34 FES FEIAL BSUT. 29 AL E o] 4ke} =
T 9L W FES FEPUCh 29 24D o] Wof 90, Noned

1=

o o
rE
r |
o
)
)
=2
T
N
e
ox rr
ol
12
=z
@}
=
£
fifo
rE
r i
ot
°
x

HH 7L delHE AE AA o Asat7] A& i 42 A
Uth T2t AlFet= W= Py_BuildValue () 7F W
F, Y29 F=7tmalloc() & EE3ty &FE WEHE
Py Buildvalue ()7} W85 ™ oje]Ro] I=7l P W

Y
ZE € =W 2ALAA FAIE
A obdurh. ol A2 W 2R EALE F o 7 A &

s (str == None) [const char *] 'utf-8' QI Y2 A3 G- 8 C FXLEE go|H str A
A
o

=

Az W) C 219 £ ¥ 7 NULLo] ¥, None ©]

s# (str == None) [const char *, int or Py_ssize t] 'utf-8' A I Y2 AR5t C &
2 Q0|8 o4l str ARZ ASF UL C EAL EAH 7 wvLLol @, Dol 7 BA
Noneo©] ¥r3Hg T}

y (bytes) [const char *] ©] 7212 C EAEE o] M bytes A= WG th C FAE EAE 7}
NULL©| ¥, None o] ¥} Ut}

yi# (bytes) [const char *, int T== Py ssize_t] ©] 22
Fuith C #4942 AE 7FNULLO] |, None o] WHe

z (str = None) [const char *] s} Z5 Ut

A3 1 Aol g vl W AA = WS

z# (str = None) [const char *, int == Py ssize t] s#3} 25U t)

u (str) [const wehar_t *] 51U F = (UTF-16 %= +=UCS-4) tl o] E] 2] 9-% = wchar_t B3 E o]
SUFIE AR 2 Wskehrh ST ¥ 3 ZE 7 NULLo |, Noneo] uhakg U th

u#t (str) [const wehar_t *, int == Py _ssize t] U F = (UTF-16 == UCS-4) t o] E] ¥ 52} 1
Qo) 2 sholul §UTE AA = WA Th FUTE w3 £ FnuLsold, Aol 7L 2 A
%] 21 None o] ¥H&Hg Ut}

U (str = None) [const char *] s%} 21Ut}

U# (str == None) [const char *, int == Py ssize t] s#3 25U th

i (int)[int] ¥ C intE Jpo| A4 A =2 HEAF o

b (int) [char] &%} C charg Tho]H A4 AR = WS

h (int) [short int] &¥FC short intES Tto|W F4 AAZ AT}

1 (int) [long int] C long intE& ¥}o] H+ AR Z W3 YTh

B (int) [unsigned char] C unsigned char< 3ol A AR 2 W3}

H (int) [unsigned short int] C unsigned short intZ d}o]H A4 Az & A3 )
I (int) [unsigned int] C unsigned intE Tlo]HW A4 AA 2 WIS}
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k (int) [unsigned long] C unsigned longg T}o]H A4 AN 2 HBT L o}

L (int) [long long] C long long< 3o A4 AA 2 HES T}

K (int) [unsigned long long] C unsigned long long< 3}ol® A4 A& W3}

n (int) [Py_ssize_t] C Py _ssize tZ Tto|¥ A4z HISH T}

c (Zo] 19| bytes) [char] H}o]EE UEH = CintE Zo] 19 o] bytes AA| 2 HSFHTh
C(Zo] 19 str)[int] ZAS JEFEC intE Zo] 19 sto]# str AA = W33},

d (float) [double] C doubleg Fto|X g A4 AZ WS

£ (float) [float] C floatE Fo|H BE A4 A 2182 W}

D (complex) [Py_complex *] C Py complex 2 A S afo] W B A4 2 W33 .

O (object) [PyObject *] s}o] X AAE £ A] k3 APt S 7ot Fx 3
th. AW A7} NuLL TENH, ARE ARG 520 of
Fo g 7FEshcy whebA, Py_BulldVal ue () = NULLE
A5 UTE oFA o9 7} B eHA] kO W, SystemErrorZt A H U th

S (object) [PyObject *] 02} 54 th

N (object) [PyObject *] 02} 22| 0k, A A 9] =2 3 5F F7HA1 7] A 5 Uth AR} 2| A Eof| A AR
ARAE TE3] AAE e o F-&FUTh
o& (object) [converter, anything] converter 355 &) anythingS 3ho]| % AA 2 W33} 4=
AAFZ anything(void* £+ T e of of fhuth = ARE-dto] T &5 ™ “A)” shol ¥ A A& w2k
SEA L, ol 2] 71 8 61 H NULLS WFEHH of t}.

(items) (tuple) [matching-items] C3to] A/ AAE F&5 71 22 spojH FE22 AT

O~

=
oh
SF
H

[items] (list) [matching-items] C3e] A| B 2E FE 7}
2E ylo| &

{items} (dict) [matching-items] C3}2] Al A2
7 9 2o alite] FEL F7hatol, 247 7] 9 gre = AEH Uk,
=

Zl FArG ol ol 27k L™, SystemError o £ 7F A%

I~

PyObject* Py_VaBuildValue (const char *format, va_list vargs)
Return value: New reference. 7} 7|2 Q1 2}7} o}l va_listE WrolEoltt= AL A2 3,
Py_Buildvalue ()< 5Lt}

6.7 Al Watz} g

A ABT ZRE T4 292 9% B4

int PyOS_snprint £ (char *str, size_t size, const char *format, ...)
EQ A formar 3 27} Aol whek size ol E& WA FE S w2 FAFUTE FY2 vl
H 0] A snprintf(3)E HAA]L.

int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)
9 #AD formar 3 1A A7 B % vaol ek size kol EB WA GEF sr2 T h FU~
W5 3 o)A vsnprintf (3)E BAAL

PyOS_ snprintf()ﬂ-PyOS vsnprintf ()

=E&CgolBE &4 snprintf () Fvsnprintf ()
E UL 259 5H2 AA 27AA 2EC

G ATAA G 5 F ABD FAL HPHE

AT,
=08 Al strsize-1]19] &4 '\0' o] =& St} strofl size WFo] E(F 3 '\0' XFHE 23}
MNA 2R syt T4 25 str = NULL,size > 09 format != NULLS 873 th

ZeEo Vsnprintf )7 9 E S R E= o] DR 3B F A7) 7} sizeE 5128 0] EH T} ) X33}
A, 3ol WL py FatalError ()& ¢ %"45}

o F5ES) W GV TH3} 2ol H 45 of o Frirh:
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"\0"' "} E A Q).

rv >= size

str[size-1] SO]IIH \O"QL]D]—.

[ =
Lg'—‘:l

Sk EEE
e @

double PyOS_string to_double (const

0 <= rv < size duf, = Ao IR v EA7}swroll 71 54
dul, 28 Ao AP
rv < 0 4o, “f7F i do] Do FUth” oJmf & str(size-1]<

SR EEE LR
e 2AY S9Ad 2R A £A2) AR AFHUT

REUTH(strrv] 9 £33

HZHEW rv + 1 o]

=9 W37 B2y

v\ovo]x]
Z 2o we} o,

g, stre] W ]

char *s, char **endptr, PyObject *overflow_exception)

TAY s double® HEStaL, A3 A] spo]d o9 & DA A YL 8= AL AdL s
7 Aol 23 FHe 714 4 flrke A AR S sfol bl £loat O BRA} 3 §oe
AL Aol ek B A 2ALdHR SHA AU TH
endptro] NULLO| |, A FAE S M Uth AL o] F 4243 A9 R 2 d o] oY
M ValueErrorE YAIA 7] 11 -1. 02 ¥I3kshy o}
endptr o] NULLo| oUW, 7}5 3k 3t W2 F AL = WSHeal *endptro] W= 2] ¢k& A HA &
A2 el 7 w5 AR BAAY 27 ATHES} RE a4 220 ST E e ol
*endptro] EAFE Q| Al &S 7He] 7] =5 A4 A 8tal, ValueError & WA Al 7]l -1, 02 Whehey ot
57} floatel] A7)0 VT 2 ghe Uehd wf (]2 o, o] SRFeAA "1e500" 7 18 £
dJdYt}), overflow_exception?}NULLO] ™ (A A3t 25 9} 3H7|) Py_HUGE_VALZ ¥I35} 11,
ol o= HATA FHYrh 18X 4O W overflow_exception 3lo]|H o9 AAE
pe Aok FUTh; T o 98 AN WL -1.08 MBAFU T, T A% 2E, A8 g 0129 A
HA EXE 78] 7] =& *endptrS A AT}
A T ohE ol g7 RS (o & S0l MR £5 ol#), A2 g ol o9& dAstaL-1.0
< Wk,
HA 3.1 7}
char* PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)

Al &€ format_code, precision L flagss A-83}9] double valS FAE 2 W3}
format_code= 'e', 'E', 'f', 'F", 'g' 'G'EE"r' F Yoo ULt 'rr o] A AlFTH
precision-> 0 0] o] oF ] FA P Ut 'r' T .J:’_E-‘f X FErepr() 4L ]Xé] s o}
flags= Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 ¥+ Py_DTSF_ALT < 07 ©]A &7 or
AFUTH:

* Py_DTSF_SIGNZ val7} 557} obd vl = 37 whehd 2414 ol #5 247 2+ A<

=gy
* Py_DTSF_ADD_DOT_0-& ¥H&d ZAtd o] A4A 4 HolA] e & sh= 22 Suth
* Py_DTSF_ALT+ “U iﬂ” e F2E A& A SFUh AAT HE&2
PyOS_snprintf () "#' A A Ao ot AHAME FRIAHAI L
ptype®] NULL©o] o}u W, £ €7} 7} 7] & 72 Py_DTST_FINITE, Py _DTST_INFINITE E+
Py_DTST_NAN 5 StU2 A= o, val7} 242t -8 4, F7-3F 4~ =& NaN 9= VrEb U o)
HHe ghe WS FAFd o] 9l bufferol] Tl 3 E Q1€ o] A1}, W Bl As st NULLY Ut TE A}
T PyMem_Free ()& Z&38to] Whhd FAE & sf Al of oF g th
A 3.10] F7}.
int PyOS_stricmp (const char *s/, const char *s2)

a 2a 78 gl 2abd v T, o] St vl BAHE Balsihe Ak A9 5 stremp () 9

Aol 27 A5 g,

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

B BA TR Qe R

7] 27 2% g e,

A WL, o] %

S

)= - s

j=4

o} %

4 Ex2 ZA o= Ak A28 strnemp () 2F
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6.8 2%
PyObject* PyEval_GetBuiltins (void)
Return value: Borrowed reference. @A A3 3| Joly} x| AdY S = o] glod 2= A9
Sk o
g HBHAL, DA 29

2 B 9] builtinse] A B E

olE| =

PyObject* PyEval_GetLocals (void)
Return value: Borrowed reference. 3 A A3 Z & 42 A
= .

59l Z#9lo] §low NULLS Wk o)

o W4 gAY

T
ot
X
+
o
2
>
%

PyObject* PyEval_GetGlobals (void)
Return value: Borrowed reference. A A A3 ZH o] A

W NULLS WESHgh o)

o2,
ol
1o
[k
&
o

FdzZHde] gle
PyFrameObject* PyEval_GetFrame (void)
Return value: Borrowed reference. @A 2] 2~d = AFe] o] 3] & whHahghy
o] glew NULLY Y Tk
PyThreadState_GetFrame ()& ZZ3AA L.
PyFrameObject* PyFrame_GetBack (PyFrameObject *frame
frame & 9] 3 Q& 714 &1,

723t FZE NS A U frameol] &5 zZd| Yol Yl NULLS
frame> NULL O] o} o] oF gt}

W7 3.9 7%
PyCodeObject* PyFrame GetCode (PyFrameObject *frame

A= E 7HAF U

frame T ==

ESZ
)3
AW
iuj

e A% E HSFYTh
frame2> NULLO] o}yojok gt} A7(Z 3 Y Z=)=NuLLY 4

B A 3.9 F7}.

int PyFrame_GetLineNumber (PyFrameObject *frame
o & MBS MeF T

frameo] AA A3 %
frame-> NULL©] ofi] o of Fth
const char* PyEval_GetFuncName (PyObject *func
func7Y §4, F N2 s Q2T A AR funce] o E-& WHIIL, TRA GO funce] B9 o] 52
= 9] “)”, ” constructor”, ”

whg g o,
const char* PyEval_GetFuncDesc (PyObject *func
func®] Yol et AW FAE S v U h HkE el @5 W mA =
instance” & ” object” 7} E3E Ut} PyEval_GetFuncName () 2] A<} o] o] & o] ¥ funce] A9 o]

gk

ol

= o <
6.9 79 5429 A T
int PyCodec_Register (PyObject *search_function)
PEEEE RS X
Hz2rg o g ofF 2 =F A Arhd, encodings | 7] A & Z =3}
LEREEE U
Sag . o 84

int PyCodec_KnownEncoding (const char *encoding)
228 A encoding®l] 3l 557 T o] gleA o W1 o v oS

ge}.
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PyObject* PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. Xt 78] 714k 1 7 ¢ APL

object~= errors= 74 2 | o 2] A 2] WY& AR5kl A W encodingol] el LHH I3 H 42
AggUch Zdd] Ao g 7] 2 WS AL2317] 935l errors7FNULL & 4= 95Ut Q1 FEE 23S

4 9l LookupErrorE A A Yt}

PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. Y XF 78] 719k ] 7 APL

object= errors2 2] 9 ol & A 2] WH S AHE 5] A A H encodingol| sl AR
AU 7o) B8 /2 UL A&7 05 erorsshNULL D 5 AU
4 9l LookupErrorE& A A Y T}

6.9.1 49 3] API

T B4l A, encoding BA DS BE £ EAE WEE o 2 HOR, o] MAUZ L 5 AT 23+
NaEAS FESA @A Ut Zdo] §lo™, KeyError7k 44 % 1 NULLO| WHEHg L Th,

PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. 5] F encoding®l] O3t A 7 -5 7FAF Ut}

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. =17 encoding®l] Ot t] I t] S+E 7} 3 Tk

PyObject* PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. A 73 ¥ encoding®l] ™ 3F IncrementalEncoder 1A & 7} A& U th

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

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. A 7 ¥ encoding®l| ™3t St reamReader HE & 45 71A 3 Yt}

PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. 2| 2 encoding®l] | $t St reamWriter Y E | -5 7FAFUtTh

6.9.2 fUzt Q17 o] X274 S22 API

int PyCodec_RegisterError (const char *name, PyObject *error)
A8 name ©2 2] A2 F G error & SE LT 7 0] ALY 2 P A/ 7YY
T AT vl EGS s, AFE/MIE S 5 W nameo] error M7} M2 A H A=
@ o T B4-& B2

=92 39 ol A} 8 UnicodeEncodeError, UnicodeDecodeError L=
UnlcodeTranslateError./] OAAEHAE HlolE o] ‘—Eﬂ, EA 7} 5= AL blo] E Q] A
22t o] 59 9 AL ANA S Ao EHKP AEE G YU (o] BEE Z"?FP% 3t
ol o] AAE B S), SE ol oI E BN A EAT 5
oA 2 fle) BALoI N AL YT Y& A A o S 2 zAE ABIE A4E T
T g2 =22 vl of gtk

et 0, ol 2 12 gy ok

PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. name ©. 2 SE9 of| g g W st-E 25Ut E43 32 NULL

g =9
o] A & 4= 91, o= “strict” Oﬂ ok ol 2] X 2] 29 o] Wik vt
PyObject* PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. excE | 2] 2 A A 7Y T}

PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. 459 8L AYH I, FUIE o8] & FA

=

.
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PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. +UZE 1379 9| & 2 Y} U+FFFDE X3t}

PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. +U T E A7 H o 2] & XML 4} 22 X &gt}

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. +U T = A7 o 2 & W L A] o]2A o] Z(\x, \u D \U)E X Z 3t
Uk,

PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. +UTE QAT o & \N{...} o]aAo]ZZ X &3}

WA 3500 7}
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CHAPTER /

™

F A AS

4
(o

o] Ao Y5t AA Y Y3} FHHA, L PR E R AR PO (N E Fol, BE 2 Y EE RE
A2 @) shol A 217 2 45 28T T A8 ) ek 7] Foll AH-LH 1, 5ol 4 of 2] 71 Al g o,

PyList_New ()2 THEJ AT, &5 o] o}2 NULLO| old Frto 2 A= 2] k2 g2 E AA e} 2o, A
2 2735 A k2 AA of HisiAE o] T8 AR 5 s Uth

71 AA) =2 & F

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

Py RETURN_NOTIMPLEMENTED
C g Yol A Py_Not Implemented Wr&E 242 Al A 2]l g Ut} (£, Notimplemented 2] 3Z 3l
-’F—% %ﬂ’\] 7] 31 Rk oh).

int PyObject_Print (PyObject *o, FILE *fp, int flags)
ﬁ]r?:lfpﬂl AA 05 A FUT ol 2] Al -1& Wkttt flags AA+= 54
o] A& YT WH AL & F Yo FH-2 Py _PRINT_RAWY U TH Tov
o] str()ol 7158 Ytk

int PyObject_HasAttr (PyObject *o, PyObject *attr_name)
ool attr_name JJEZHE7} JOoH 18, 18X 4oy =
hasattr (o, attr_name)3d 53Ut} o] g4 ik AAZ3yoh
__getattr__ ()3 __getattribute_ () HIAEE S&73 =
FeaA L. ole] B g doefd o4l PyObJeCt GetAttr ()& AH&3H] Al L.

_ﬁ
Bore
offt
(]
0,
T
)
ox
off
e
Ir

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
o°l attr_name AEBHEZF o1&, 28 ¢gtod 0& W3
hasattr (o, attr_name)#}ESHUL o] e F4AAETIY

__getattr_ () 3} _ getattribute_ () WA EE &3 o
Ex T #AsE A= °*X119°ﬂ FosAANL. o7 H1
PyObject_GetAttrString ()< AFE3HAAI L

PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. ZA R 09l A] attr_name©]B}= 0|59 o] EE|REE 713Ut A&5t4
JEZHE FE, A9stH NULLE U T o] A& Tto] W EH A o.attr_named} F5FH
=
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PyObject* PyObject_GetAttrString (PyObject *o, const char *attr_name)
Return value: New reference. 2} A| 09l A attr_name©] 2= o] &9 o] EZ|HEE 7[A 3 YTt A&std
OEZRE =, At NULLS TR F U o] A2 ol W A4 o.attr_named} T
U,

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObjecl *name)
Return value: New reference. @ A A2 tp_getattro €Fol vl X5 & dul o] E ] HE A & (getter)
= AAY (AohH) __dict_ o Y= AEFH K ng‘”} oty et A ]-4 MRO?] 3+ FeH 29
gAayeEd 9= gAagEHE ;J'Q\/]E}. descriptors o] & ¢k Z A ¥, ¢l o] ¥ 1‘4/\—:’—%] He o
AEA OEZRERT SASHA T ¥ HolE UATHEH = 1982 ¢g5Urh 1387 o,
AttributeErrorZ} @A g o}

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
A ool thall, attr_nameo]2h= 0] 52 AEFE S v ge® AAdUTh Asf A o9&
A Z)13 -1E Hshy o AEstd 02 HEEgY T o] A2 o glo]W E& o.attr_name = vﬂ—
EET‘)‘I],]Q.
o o H .

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

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
AA ol thall, amr_name©] 2t o] 52 AJERRE 3t v io 2 AP FUch A9 A A& &2
AAN 71 15 YT AEstd 02 HhEg Yt o] 212 Thol M £ o.attr_name = v&}
53
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)
3 AA 9 tp_setattroexol WX == vt o] E | H E M| ¥ (setter) & & 2] E] (deleter) &+, 2]
A S MROO| Sl= e 29 A oA EﬂolEi El’*i%lEi 23, dAEE 2" s gAY
glo = A ETREE “7‘4?'5}741%“%1]%} AR AU 2382 kod, AA o] (Ank
W) __dict_ oA EFFETFAAFH AU AAF U ZF8HE 00] ¥E&E 1, T3 A ¢kod
AttributeErrorZ} ¥HA 811 -1 0] ¥F3H Ut}

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
270 ool th3l, atr_nameo] iz o] &8l o] E2HE S ALA T Th s Al -1 WAF T o] AL
ol E& del o.attr_named F5FUch

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
A ool thal, attr_nameo]2h= 0] 5] o] EE]| R EE AA G UTh A A -1S W33t
gtolH EA del o.attr named =3 Th

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict___ Y2 HE 2] AE (getter) S Y3 dutz ¢l 8. F o34
ER I ER

B A 3.30] F7}.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict__ Y23 HEH Y AE (setter) & 93 A A LA, o] AL A g AAE 5 EhetA
a5yt
= =] .

B A 3.30] 7}

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. opid®l 23] X H AA-E AF&3F] 01 029] 3 vl gt} opid=
Py_LT,Py_LE,Py_EQ,Py_NE,Py_GT =¥ Py_GE = dfupojof 3l Zzh <, <=, ==, |=,> T >=
of s Fdurch ol stold BEHA o1 op 029} 5 F U 9714 opE opidoll 8l & 8t= A 4bA}
Juth 83 Al ¥l 3, A9 Al NULLS RESHH o}

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

opid®l €3 11D A4S ALg3o] 03} 029] 3HS W W F LTk opidi= Py LT, Py_LE, Py_EO,
PY_NE, Py_GT S Py_GE % SLpolof 83 27} <, <—, =, 1=, > E & o ARFULE. ]

L
o
o
pa)
rlo
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A <12, A7t Aol W 02, 187 oW 12 v Th o) shol M E@4 ol op 029}
S5 Gk o 714 opts opidel 33 A4 U T

PyObject* PyObject_Repr (PyObject *o)

Return value: New reference. A7) 02] #2+4 BAL A ch 45eba 249 82, A5 51w
NULLS WU T o] AL ol 4l A repr (0) 9 F5 AU repr() U Baol o4

TEHEUh
2 34004 WG o] Fpoll= oAl L of A o] 2eH of glof &4 o9l S =88] WA
BEE T

PyObject* PyObject_ASCII (PyObject *o)
Return value: New reference. PyObject_Repr () X ®, AA| 02] A4
E=\U o2 A ] L5 AHR S PyObject_Repr () ©] RESHE A1 F oﬂ/ﬂ
012 Gyt o] A sfolxl 20 A PyObject,Repr ()l oJsf Wk 74-\%%
Utk ascii () WA goll o) ==H Uk

PyObject* PyObject_Str (PyObject *0)
Return value: New reference. 43| 02 =AY 32 A AT UL AZ Al Ex4
NULLS Whehehutt o] 22 sfojd t %
Al print () ol YA E SEF T

WA 34004 A7 o] o= oA YL oA do] 23E o] Qlo] 4 ool & 283 wElA
A= = Tt

PyObject* PyObject_Bytes (PyObject *0)
Return value: New reference. A 08] vlo]EE TS A4yttt A9sd NULLE, Al 2354
HlolEE A& vt Uth ol o7} 47t obd wl] ol A EH 4] bytes (o) 2F 5 F YT
bytes (o) &t €], 07} Fgo|H 0 R 27314 H} |EE AA th4l TypeError 7} 2HAY g T

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
SN derived7t 2 2 cls F AT AU clsoll A SHEE o 15 Hhghelal, D9 A koW 0=
DB T o 7 A shE -1 B o

ds7t FEoI W, cls®) RE FFol thsl AAZ FAHUCH Bol = Shte] AAA 12 wHEkst
Avhe 10 B3, 124 go® 0o] ok

clsol| _subclasscheck ) HIAE7F Yo, PEP 311990 A E t 2 A2 23
st7] 98l == ‘/ID} —"’-f‘qx] %%3 , derived7} A Be= P A B F A of clse

dyrth = cls. _01143]’5]01 AsF U

dutg o %Eﬂé AA (5 typeolt 3 Sefj 9] <
A= __pases_ oEZREM )2 FHh29 FEol
2 s

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
inst7bcls A 2 clse] A B FH 20 Adav ol 1S HSkslal, 22 %] ¢ o 08 HH3kshuy o).
o 27} A Bk -12 whEkelaL o 9] & A g o

_4 mlo

m )
2
o
XN
=
~
x
~
c

S
-
o

(¢}

cs7F FE oW, clsd] BE FH Oﬂ sl AAE A FH Ut FoE 3hhe] HAbo A 1S wkEstH
Ahe 10] 53, 197 o oo] Fultk

clsoll __instancecheck_ () WA ZE7}F Qo™ PEP 31190 A9 H 2 A H Zef A A S ohd
7] Y8 &g Yt 137‘] ?%'i‘ﬂﬁnﬂ% S ZFANaT s AE FH AL uf clsS] A2EHAY

Uk,
2Bl inst= __class__ OES|HEE 7IFACZHN S 2E HF5= A2 AR S 4+ Id5

et
AA cls=__bases___ 01 EIN=S E(Hﬂoligiﬂiﬂ
%]

71. A =28 F 59
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Py_hash_t PyObject_Hash (PyObject *o)
A7 09] 8 A g2 A 4F5h 1 BHg o A5 5he -12 Wk T o] AL Fho] W £ 4 hash (o)
ot sE U

A 3.29]| 4] ¥H 7 : The return type is now Py_hash_t. Thisis a signed integer the same size as Py_ssize_t.

Py_hash_t PyObject_HashNotImplemented (PyObject *o0)
type (o) 7k i Al 7584 9= UEtW <= TypeErrorE 274 'Pi -1 Bk th o] e
tp_hash %ol A2 wf 573 A2 TopA, Az e ol §o] sjA] 7FekA b= HAIA
o= dyPyrh

int PyObject_IsTrue (PyObject *0)
AN 0% Fo% FHW 12, TRA) oW 02 WG Th o] AL Fo] W EBA not not o
9SSk Asl st 12wy ok

int PyObject_Not (PyObject *o)
A7) 0% Ao FFW 02, 194 oW 12 NBFYTh o] AL sold EBA not o9}
553tk v she 12 e o

PyObject* PyObject_Type (PyObject *0)
Return value: New reference. When o is non-NULL, returns a type object corresponding to the object type of
object 0. On failure, raises SystemError and returns NULL. This is equivalent to the Python expression
type (o). This function increments the reference count of the return value. There’s really no reason to use

this function instead of the Py_ TYPE () function, which returns a pointer of type Py TypeOb ject *, except
when the incremented reference count is needed.

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
AA 07t type B o] At type] A B Fold F2 WU F v/} M4 B5F NULLo] of o] of
.

Py_ssize_t PyObject_Size (PyObject *0)

Py_ssize_t PyObject_Length (PyObject *0)
AA| 0] Aol & &gt A o7} Al B} v 22 EZ S A|lFsHd, AlA Dol 7t ey
Ytk ol 2 7F A sk —10] REgH Utk o] A2 sfeo] A4 len (o) & FF5HYT

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

WA 3.40] =7}

PyObject* PyObject_GetItem (PyObject *o, PyObject *key)
Return value: New reference. A key©l| 3| G35t 0] R 45 WHasl A v A9 A NULLS ¥H3HgHy T}
o] AL shol M A olkey] o FE T

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)
A keyE 7k vell Wik Aaf Al oA &S DA 7] 2L -15 7} =l
Utk o] AL ol FF o[key] = v ETIUL o] e vil e FxE FAA FFUth

int PyObject_DelItem (PyObject *o, PyObject *key)
A ool A AA keyoll th gt vl 82 Al AdUTh At -1S &3k o] A2 fo]d F7 del
olkeyl®t &5 Urh

PyObject* PyObject_Dir (PyObject *o)
Return value: New reference. ©] Z1-2 3}o] W 3 4] dir (o) 2} %—7‘6]—134 A 9l X]-Oﬂ A gsl X1 9
(Hlo 02 5 Ae) F2ES WSSt A, o2 7F oW NULLS REghebY Tk Q1AH7F NULL o] |,
gpol A dir () 3 Hlskm, AA A (locals) 9] °] 552 WHE ] , °l 5, A Ze Qo] &4
3l of QA YFo ™ NULL O] WS AW PyErr Occurred ()& A3 = RE&EU L

PyObject* PyObject_GetIter (PyObject *0)
Return value: New reference. ©] 212 3to| ¥ & 4] iter (o) & 55U ch AA] oz}l O st A 22
ol Bl &| o] B & WkEFst AL, A A 7 o] m] o] H & o] B o] ' 7” 111 AHAE R T AA E ol HH ol E
g 4 §lo W TypeErrors WAl 7] 3 NULLS HHH Y T
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72 35 Z2EF

Ik

CPython& F 712 <& 22 EZS AUt} pp_callz} ¥ B F (vectorcall).

721 tp call 22 &=

tp_calle AAste 22 dadaes S YU €Y B2 =3 25Ut

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

glo]W T =9 callable (*args, **kwargs) & FAFSHA, X AAE Yot =3 7] 9
9 01212 A-850] 525 s NULLe] o] olof itk (A4} glorel 1l &
S L), AR 1912 AA7E §L2 8 hwargsi= NULLE 5 151 ek

o] F AL p_call| AT AHRE = Aol ok dUTH: tp_news tp_initE AXE o]& Ao g A r)

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

7.2.2 Wl Z (Vectorcall) Z2

WA 399 7}
ﬂ“Ei* ZREIZOPEP5IA T2 FL S o792t zeEER LT ST

@ FH LS8, CPython2 E2|£°] A/ YsHd Y7 T ZEof tfsl t‘“Fﬂe%ﬁ gtk 2y o)A
c;»_g;a } -2 o) 0}1/‘1/]1:} rc-cP AT A4} 22 (PyObject_call () = AHS3HA] A1) p_call& 2
AET T kA, ME 28 A UG 2 ¢¢tpcala4aﬂ¢vww+gécw34zz

Ab-§- 3= A 9 J&ﬁ]‘”o] EYE2 TG FEeoF FUth ol & As AFE = WHL tp Call“
PyVectorcall Call ()& AA3t= AYUtt o] Zo] v & Z{E]f;ﬂ-l/]r,]—

A MHES AU SHAE 2L AW QLS cp call S EA TAH ok U

p_callith = ATHE Ze 2t ME 2L FARAL U A8 Sof, 3557} o} AAE
Q1A 525 kvargs B4 12 2 W@l of 519, MEI 2 & TR o 7k 9EITh

Zdl e Py TPFLAGS_HAVE_VECTORCALL Z#1E BA3}3}al tp _vectorcall offsetg vector-

callfinc 7} 5454 A7) F2A e ez e AN NHE ZRERE FAT 5 duUn

AL THE} B NBE e FHE e/t EAE YT

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

o callable $Z35 = AA Y
 args 97 ARG T HE WL AN A4 oz FHRCHIAU. 4 47 @ o

NULLQ 3= 9%tk
o nargsf= ¢ x| Q1 x}2] 420 PY_VECTORCALL ARGUMENTS _OFFSET Z 15 ©3s A Ytk
nargsf N A A A 12| A2 =& o8 W, pyVectorcall NARGS ()& /\]—3—‘(5]—/]‘ﬂ Al L.

* kwnames= 7|91 = QA o] 55 £ 8= FEYUTE; ThAl Zel], kwargs 94 1 2]€] 7). o] o] &
=< wA L (strolU M E Fe 2] Qa' s ofofopstn A3 of Ut 7] = A}
9 oW, kwnames= A NULLY 3~ 95U th
PY_VECTORCALL_ARGUMENTS_OFFSET
o & 3]117]' B F nargsf AAF] AAHH, A F S A= AH LR args [-1]
Uth &, argse &38 WE oA 9121 100] obdUth & 7He] AUt 3] & &A= Hhekst7)
args[-1] g2 HdsfoF Ut
PyObject_VectorcallMethod () & 7%, °o] & 1+ Al args[0] 0] HAE = IS5 & Yw

ok

= 30
= 1)

—_
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=]
= = —
Age Aol EHUTh o 27 olw A AW HA =0} Te Te o] F4 55 (ol self AAE
ZPAD)L NS EEH o BHE S A5y
MEFE FUSE ANE SEAAY 0T FARS DAAR TE A GFE AHEHAA L.
PyObject_Vectorcall ()& dwtA o g 714 &84 Ut}
Z3:  CPython 3804 WME 2 APIS} e B4t o] WEo] 22 oo ggA0
Z2 A8 4+ 9gdAds5Y: _PyObject_Vectorcall, _Py_ TPFLAGS_HAVE_VECTORCALL,
_PyObject_VectorcallMethod, _PyVectorcall Function, _PyObject_CallOneArg,
_PyObject_CallMethodNoArgs, _PyObject_CallMethodOneArg. T gl

PyObject_VectorcallDict<= _PyObject FastCallDict® A5 FUth °lA o5
o AF] WEo] Q= A2 o]2e W o g Fo|F )

AN Ao
p_call A2 o, 3| 5 E 2= Al ol s 43T 2 871 gl Uth: CPython-2 tp_call& AH-&-3t] &
A Py_EnterRecursiveCall () I Py_LeaveRecursiveCall () & A&t}

84S 99, M TL A8ool 32F Aol 124 dHUch NBEAE Badd
Py_EnterRecursiveCall 3} Py_LeaveRecursiveCall & A}+-23l oF g t}.

rok

HE) 2 %) ¢ AP

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
W E) 2 nargsf AAP7F T A B, A A% & wksgh ok @A) eI S5 T

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

a8 S A4S 98 Pyvectorcall_NARGS T4E AR5 oF gyt
o] g4 A el APIe] AH7} oby i,
WA 3.890] 37}

vectorcallfunc PyVectorcall_Function (PyObject *op)
op7t MEIF L2 EZL A ABA FO B (Jo| AUSHA P AL LIt A B5EA 97 Wl 2o,
NULLE gt 184 shod, opol AZE MEE f4 EAEE BB, of Fos
oA 2] S DA 7 A Fs T

o)l AL 0p7]- WEZF S A L= A & &QldlE= o F2 583}, PyVectorcall Function (op)
l= NULL= &lste] £33 & = s Utk

o] Fh4i A 95 APIS] AR} obgu T,
w4 3.80] %71,

PyObject* PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
Ezgdyygo 24z oA YR8 71N E AAE callable®] vectorcall func & &%}

o] AL tp call €XF° YAY tp_call 78 A&7 A% 55 T4
Py _TPFLAGS_HAVE_VECTORCALL Ze]| 15 393X ¢ tp_call®E = W3R 5 t)

o] ghr= Al gkE API9] AH7} ol gyt
WA 3.8 F7}.
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7.2.3 A 5& 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.

the Bt A HS B U4 LK AQUTH AT S-S A 2B

il

GEL RS

EIEN =8 E args kwargs
PyObject_Call () PyObject * | & YA 8]/NULL
PyObject_CallNoArgs () PyObject * | — —
PyObject_CallOneArqg () PyObject * | 1 X —
PyObject_CallObject () PyObject * | FZ&/NULL —
PyObject_CallFunction () PyObject * | 3™ (format) —
PyObject_CallMethod () obj + char* 3 W (format) | —
PyObject_CallFunctionObjArgs () | PyObject * | 7} (variadic) | —
PyObject_CallMethodObjArgs () obj + name 7}H (variadic) | —
PyObject_CallMethodNoArgs () obj + name — —
PyObject_CallMethodOneArqg () obj + name 1 A A —
PyObject_Vectorcall () PyObject * | WEF e F
PyObject_VectorcallDict () PyObject * | WEZF g 8]/NULL
PyObject_VectorcallMethod () arg + name HE =2 HE =2

PyObject* PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. 5% argsZ Fo] A A XL} YA ] kwargsE F0] R o] &&= QA=
ZHE ol AA callableS T =3 T}
args+= NULL®] o} of oF gt} l 0147} 2 o n 73
I Q3R ko, kwargss= NULLY 4~ 54t}
Adeetd 3 & A7 vkEela, "aﬁﬂﬁ}tﬂ of| 9] & WA A] 7] 2L NULL-S %+3+shu o},
o] AL t}2 vo)lW AT} T53 1T} callable (*args, **kwargs).

PyObject* PyObject_CallNoArgs (PyObject *callable)
A2 glo]l FHE sl AA callables SEFFUTE QAL glo] Fe & stol A AAE S &5+ 714
FEAAYH YU

il
o

Mg A L. o

ul(f
X0

rr

97}

PyObject* PyObject_CallOneArg (PyObject *callable, PyObject *arg)
&3] 17]9) 914 A arg® 719 E A7 glo] 2B o] W AA callabled T Z T Th

HES 55 A9E NS, A S o9 A A7) T NULLE B o,
o] Gt A G APIS] DRI} obg U T
# 2 3.90] 271,

PyObject* PyObject_CallObject (PyObject *callable, P) Object *args)
Return value: New reference. 52 args©l| &)l 0] 2 Q22 Z&| & sto)| N A callables T 23t
AA7F B 8kA] ¢F o args= NULLY 5 55Ut
3 %8}‘3 T E 235 et AsfstE o 9 S B AI 7] 2L NULLS Wk )

2 t}S gtolW AT 553Ut} callable (*args).

PyObject* PyObject_CallFunction (PyObject *callable, const char *format .)
Return value: New reference. 7V 7|52 C QA2 Z &5 Fo|# AA callables SE3 Ut} C AR}
£ Py _BuildValue () 284 X W FXE & AE3to] 7€ Yth format> NULLY 5 921,
AR AFH A %S AU

4B £ A9E N@sh, AshSHE o] 98 WA Y T NULLE W o,

ﬂll
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o] AL L oW BHA T 55} callable (*args).
PyObject * AAT A3 Pyobject_CallFunctionObjArgs () 7F T w2 ook of 7
oA L
H A 34004 W7 formare] F o] char *olA WA= S U
PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)

Return value: New reference. 7} 7| 4=2] C QA5 AFR-3Fo] A A 0bj 2] name©] 2= 0]%9]  PSR=R=1
TEIUTH C A= FES Aok ot Py Buildvalue () X FALRE 7|eg UTh
format-& NULLY % §10.1, 9127} A B3] 2] €598 Lheb Uk,

17

A 5 AIE e, DA A9 E AT NULLE BB,
o212 th& shol 4 EAAT F5FUTH obj.name (argl, arg2, ...).

PyObject * QA A3} pPyobject_CallMethodObjArgs () 7+ T w2 o kel of -9
BH Al 2.

WA 34004 ¥ 7 name3} formare] @ o] char *ollA WA= A5FTh

PyObject* PyObject_CallFunctionObjArgs (PyObject *callable, ...)
Return value: New reference. 7} 7\ 5=2] Pyobject * QALZ & o] W AR callabled &3

Ytk QAbs NULLE 21 7hd 59 v) W2 4139 Uk,
HEoE 5% A%E V5T, Ah ke ol 9] & WA 7| L NULLES HBG L Tk,
|72 thE shol 4 EAAT F5FUTH: callable (argl, arg2, ...).

PyObject* PyObject_CallMethodObjArgs (PyObject *obyj, P\Ob/ect *name, ...)
Return value: New reference. 3}°] % A A obj2] WA EE S &3t} of 7] /ﬂ WA= 0] 2L named A
ol A AA = AFF Ut 7 Ae] pyobject * AAR TEH U A= NULLE
Su= 7 Ao v e E AlFE Yth

HEohe 5% 43S Wk, Aok o9 S BN ) 3 NULLE W et

PyObject* PyObject_ CallMethodNoArgs ( PyObject *obj, PyObject *name)
AAF glol shol W AA objo] MM EE TEAUTh o714 WA= o] 52 namel| Al 3Fo] A 24
A7 = A58

AEstd 3& 232 wsketa, Aot o 9] & LAY A 7] 2 NULLS WHehghu o)
o] = A ghE API2] QR 7} obd Uth
WA 3.9 7}

PyObject* PyObject_CallMethodOneArg (PyObject *obj, PyObject *name, PyObject *arg)
S A2 AL arg® 3kl AR obje] FINEE TEFUTh o 714 WA= o] F-& nameol| A 3}o]
W EAS AA 2 A H o

35 5% F9E wBeti, 4315 o9 S WA 7 T NULLE BT
o] rpe A|3he APIS] YHE 7} obd Ut
H A 3,90 271

PyObject* PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwnames)
= H glo)l W AA| callables T Z3U T} AAE vectorcall func & Z5Yth callableo] W E]
Z& A A3, callableo] A7¢E A F+E AH TESFUTh

*é &5l & A3HE Whestar, Aoty o 9§ YAl 7] 3L NULLS WHEHhy T
T AleE Apre] R} obdyth
3.99] &7}

)

o
of

2

=) Ug‘.’;
e

=z
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PyObject* PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, Py-
Object *kwdict)

9 %] ol R}7} Wl ] = JEE_-_J,} x%ﬂo] A X 3R e DA A ] kwdict 2 AEH 719 & QA RE callable
S STEPUT args M E-2 A AT 23T
Uiz oz Ags e 22523 AA 9o, AAE MBS of Tyt webA, o] g4 TEA A
oln 1°JE A= AHEE Ful7FE gAY 27k QAT $1 2] QLA t 3t FEo] gl wl ¥ A
3o gt
o] B4 A 5Hel APIS) AR} obd Uk
WA 390 =7}

PyObject* PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, Py-

Object *kwnames)

HEZ 52 73S AHE st AN EE S Uth vA = o] 52 ol A %X}"é name 2. 2 A3
Utk PINE7E 255 = AA < args[0]°1 ™, args[1]°1 4 A 28k args 22 £59] AAE
LHER 14 o} st o] o] 91 A QAAFZ} Qlof oF Ut nargsf= args[0]= E 3L —A Xl AAF2 o],
args[0] Fko] €A A2 HAE =~ o py VECTORCALL _ARGUMENTS_OFFSET©] B & AU
22 7]H = Qb= PyObject_ Vectorcall ()AAAE A = d5Uth

AR Py TPFLAGS METHOD _DESCRIPTOR 7]%50] QoM, AA args E] S A2 A AH A ¢

< A= AAE ST

dgstd 22 2435 WEeta, Asfshd o 9 S YA 7] 3L NULLS WHk gy ot
o] I Alshe APIS] QR 7L obd U tTh

B A 3.9 F7}.

7.24 53 2 <] API
int PyCallable_Check (PyObject *0)

7] 07} 28 217 BAFU T AR 7 2 o
W4k 43 gk,

=)
N
i
g
o,
XN
52
[o
g
(@)
o
r]I.
r i
e
i
Tﬁ
o
mt
&
rlr
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int PyNumber_Check (PyObjecr *0)
A3 o7 £ ZEEZ S ATHY 12 VB, 194 o v AR VHI T o] BHt
a4k 43T,
WA 3804 |07} AEl A F4H 18 Wk Th

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)

Return value: New reference. 013} 025 T St A3}, A9 A] NULLS HEEHsHU T} o] AL gho| W 3
Aol + o029 FEFYTh

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. 0l A 025 "l A}, A5 A NULLES Ut o] AL dlo|H &9
Aol - o289t FEEdYTH

PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 33+ A3}, A5 A NULLES ¥ T} o] AL glojH &8
Aol * 029 F5TYL}

PyObject* PyNumber MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 3§ & F A3t A7}, A9 Al NULLS HH3HSHU T} o] A2 5} 9]

Zal __LTS:J/\] ol @ 02_9,]_5‘:‘?}1/]@
WA 3.5 F7h
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PyObject* PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. Return the floor of ol divided by 02, or NULL on failure. This is the equivalent
of the Python expression o1 // o2.

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

PyObject* PyNumber_Remainder (PyObject *ol, PyObject *02)
Return value: New reference. 0l-& 022 Y& U AU, A5 A] NULLE ¥+&-sHU ) o] AL glo]H
#2401l % 029 FFFYH

PyObject* PyNumber_Divmod (PyObject *ol, PyObject *02)
Return value: New reference. W7 SF divmod () & FZ A Al L. A 93} NULL
o] X vtol WA divmod (01, 02)2t-FEHYTH

PyObject* PyNumber_Power (PyObject *o0l, PyObject *02, PyObject *03)
Return value: New reference. W7 3+~ pow () & FZ A 2. A9 3Hd NULLS HFSHshU T} o] A2
ato]l M A pow (01, 02, 03)FEHUTH Aq71A o3= AAH AU 035 FAISHHH, 1
Zpeloll Py Noneg ML Al L (030 NULLE AEotd R d w2 AA 271 2.

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. /3-8 Al 02] 2 2] 3k (negation) <, A 3 A] NULLS ¥+t c}. o] A2
Shol 7 394 o5t 55 .

PyObject* PyNumber_Positive (PyObject *o)
Return value: New reference. 3-8 A 05, A3 A] NULLS ¥+&-gtyth o] A
EE 3o

PyObject* PyNumber_Absolute (PyObject *0)
Return value: New reference. 02] AT1gkol U, Aol A] NULLE &g T} ©
abs (o) &t &5 FUth

PyObject* PyNumber_Invert (PyObject *0)
Return value: New reference. /3-8 Al 02] H] E WA (bitwise negation) 2, A 3] A] NULL-S wHEHghy o}
o) A2 shol 4l EEA ~oSh 55 ok,

PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A 0l & 02WHE A Z 0 2 AL E 3} A5, A3 A NULLE ¥HEHS}
Urth o] 22 o] W 2384 o1 << 028t FF5FYTH

PyObject* PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A 012 02THE QEZO0F A|ZE 3 A
Pt o] 22 o] FF A ol >> 028 FSHUTH

PyObject* PyNumber_And (PyObject *ol, PyObject *02)
Return value: New reference. /33 A 013} 022] “B] E ¥ =] 7 (bitwise and)” <, A 3] A] NULLS ¥FE}H
ST o] AL shol W EAA ol & 029 BEAUTH

PyObject* PyNumber_Xox (PyObject *0l, PyObject *02)
Return value: New reference. /35 A 013} 022] “H] EH vl E} 4 1= 2] &} (bitwise exclusive or)” <, A 3] A]
NULLS W&y th o] 22 shold 284 o1l ~ 029 F5FYTh

PyObject* PyNumber_Ox (PyObject *o0l, PyObject *02)
Return value: New reference. /3-8 A| 013} 022] “H] E X =] & (bitwise or)” <, A 3 A] NULLS WF3HsH
Uth o] 2 gtojW 8 A ol | 028 FEFUTH

PyObject* PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 T 3F A1}, A3 A NULLES 9183t} o] AAR2 ol0] A
Sl A 2] o A (in-place) F BB LI T o) AL ol A £ 4 o1 += 029 55 FTh

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. 01| A 02E " A7, A3 Al NULLE WHEHgHU T} o] A4F2 ol0] XD
SPR A Aol A (in-place) 5 H U o o] AL ol Al B 01 —— 022 S5 T
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PyObject* PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 53 23}, A3 Al NULLS 9183t} o] AARZ olo] A Y
Bt A ZF2] ol A (in-place) <3 S Ul DP. o] AL FHol W B ol *= 029 TSI}

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 0l 025 3§ 8 FA1 3 A3}, A3 A NULLS WU th o] AL o)
o] A1 Y43t A A ALe] o A (in-place) = F U T o] AL Fo| W B o1 @= 029} F53ch

WA 3.5 =7}

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 012 022 U 482 & 2 of (floor) L}, A3l A] NULLS ¥FEsHU T}, 9]
Q1412 01 o] A SR A A2 o A (in-place) B F U Th o] AL Fol M o1 //= 02% 553
.

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. Return a reasonable approximation for the mathematical value of o/ divided
by 02, or NULL on failure. The return value is “approximate” because binary floating point numbers are
approximate; it is not possible to represent all real numbers in base two. This function can return a floating
point value when passed two integers. The operation is done in-place when ol supports it. This is the equivalent
of the Python statement 01 /= o02.

ot

PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)

Return value: New reference. 0l & 02% Y Y A, A3 A] NULLS WHEshU ) o] AARL o] 9]
2148t A 2p 2] ol A (in-place) T FH Utk o] A2 3ol W £ ol %= 028 FFHUTH

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. W7 3+ pow () & FRIHA L. A5 NULLS ¥FEHEU Tt} o]
A1 019] AR BB A 22l A (nplace) + AT Ve 122 0374 2_iionel ] shol ) 24 o1
**= 029}, 182 kO W pow(ol, 02, 03)9 AAe] Y F5FUTH 03E FAISHEH, 1
Aol Py None S ARHAA L (030] NULLS HDEA LER W2 e A2 7L EA g eh)

PyObject* PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 Al 01 S 029HE 9ZE2 07 A2 E 3 A5, A9 A NULLE ¥F3HSH
Ytk o] 4L olo] A A3kA A 2he] ol A (in-place) < BF Utk o] A2 Fo] A B o1 <<= o2
o} == 3ok,

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

Return value: New reference. 35 X 0l & 0292 L2207 ANz E 3 A3E, A9 A] NULLS 91
Fuh o] A4k olo] WA A AL °ﬂ/ﬂ (in place)ff— HuUrth o] A& gtol M 4 0l >>= o2

o} FsdTh

PyObject* PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. /33 A 013} 022] “B] E Y =] 7 (bitwise and)” <, A 9] A] NULLS WFEH
gtk o] A4k ol o] A AEHA A AL oAl A (in-place) 53 F YT} o] A2 -’L‘r 1M 7ol &= o2
2} ESdTh

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. /33 A 013} 022] “B| E ¥ vl E} & 3= 2] g} (bitwise exclusive or)” <, A 3] A]
NULLE WS o}, o] AL of o] A 21518 A 442 ol A in-place) 48 F U TF. o] 212 5ol 4 £
ol "= 029} 55 3Tk,

PyObject* PyNumber_InPlaceOr (PyObject *ol, P\Object *02)
Return value: New reference. 3-8 A| 013} 022] “v] E X =] g (bitwise or)” 2, A,__‘,JH Al NULLE ¥+t
Yt o] A4k ol] Xlﬂﬁ}fﬂ A ZF2] o A (in-place) —rf‘EE‘ Ytk o] 212 gtold 4 ol |
S5

PyObject* PyNumber_Long (PyObject *0)
Return value: New reference. 33 A A4 AAZ HEH 05, A7) Al NULLS ¥FESHU T} o] AL
Shol Wl EAA] int (o) 9 55 3uich.

PyObject* PyNumber_Float (PyObject *0)
Return value: New reference. ’3d3- A float ZA 2 HEH o0&, A9 A] NULLES ¥HESHY T} o] A2
Jto]# EH 4] float (o) & TS5 FULH
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PyObject* PyNumber_Index (PyObject *0)
Return value: New reference. /3-8 A 3to] % int= W2 05, A3 A] NULL-Z HFEH3HU T A S Al
TypeError o9 7} & A8 gt}

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. 3 ns A baseE N2 A W33 E XL S wH3gHU T} base Q1 A=
2,8, 10 T 16% dhubofoF Ptk 22,8 £ 169 49, whshe 242 '0b', 00" Et
'0x " 9] X AL ZHZE o]l 25Ut no] 3ol int7} obU W, WA PyNumber_Index () &
ek U T

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

If o can be converted to a Python int but the attempt to convert to a Py_ssize_t value would raise an
OverflowError, then the exc argument is the type of exception that will be raised (usually IndexError
or OverflowError). If exc is NULL, then the exception is cleared and the value is clipped to
PY_SSIZE_T_MIN for a negative integer or PY_SSIZE_T_MAX for a positive integer.

int PyIndex_Check (PyObject *o)
Returns 1 if o is an index integer (has the nb_index slot of the tp_as_number structure filled in), and 0
otherwise. This function always succeeds.

74 NAL =22 EF

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

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)
AZ A N A2 0] A 58 WEel T, A SHE -1.2 W o] AL THo 2l A4 Len (o)
¢ TStk

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 Al 012} 022 o] o0& 0] 7| & ¥t&stal, A sl e NULLS RESHSHY T
AL sholW EBA ol + 029 55 WY

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. A @A2~ AR 08 count A HWHE-3F A 315 91318} 7, A3 A] NULLS
HESEe U T} o] A2 Ffol M 8 A o * count} FF YT

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. ’33 A| 012} 022] o]o] & o] 7| & widsty, AufslH N
t}. o] AR 0l 7} A| A 8HHA Al &b ol Al (in-place) 52 U th. o] 21-& ol 3 4]
FegUth

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. A2~ A 05 count H WHE 3 235 HI3151 AL}, Aol Al NULLS
WPBE T, o] 91442 07} A €51 Al A2l ol A (in-place) 5 AH U o] 22 3ho 8 FAA o+
count &} F5 YT

PyObject* PySequence_GetItem (PyObject *o, Py_ssize_t i)
Return value: New reference. 02] i A 2 45 W33} 7}, A3 NULLS WH3Hgt)h o] A
ol 4 o[i] 9t F5 P

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference. A| A2~ A 09] il 2} i2 AFo] 9] &2lo]l 25 ¥lEsl 7y, Al o 313 NULL
2 MBI ol AL Thol M B4 o[11:12) 9 BEF YT

rlo
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int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
23 vE 09 i AR Lol hAFUTE DA 9] 5 WAL 12 BT 4
0= WUt o] A2 ol & o1] = v FSHUTE o] F= voll ol =
guTh
= =]

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

int PySequence_DelItem (PyObject *o, Py_ssize_t i)
o AA Y i AR 45 AATUTE Aofshd -1& WUtk o] AL shol FF del o119
Z =3}
o O H .

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

o[il:i2] = vetEEEYTH

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
A A2 AA 09] il A i2 Ahe] 9] Eehol A5 AA U th A9 - 18 wkskgh T} o] 21 sho] A
Edel o[il:i2]18 S5k

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
00l A= value?] 5 MAFUTLE F, o0[key] == valued W3 keyd 5 WYt A
F5H -1 HESHU T} o] AL mho]l W EH A o.count (value) 2} TS5t}

int PySequence_Contains (PyObject *o, PyObject *value)
ool value7} =2 FAFUTE 098] 5 F U7 value2} 201 15 WH8Hetal, 182 ¢kod 02
NEakghUI ) o 2] Al -1 MR T o] Sho] M B A4 value in o2 S5 gITH

Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
o[i] == valueg ¥FE5te A WA Q4 x i E RS UTE o] Al -1& W&t o] A2
glol M £ A 0. index (value) & =53t}

PyObject* PySequence_List (PyObject *0)
Return value: New reference. A| A2~ o & 08} Z2 Y &2 713 gl
A3 etH NULL2 HhSHghu ot HishE 2| AE = A2 o' B3 YT 9
list (o) $E5TUT

PyObject* PySequence_Tuple (PyObject *0)
Return value: New reference. A A1) o] B 2] E 09} Z& Y && 713 5= A
95 NULLS 9FetU T o7} FE oW, N2 FZ2 7 uaE a1, a8 o FZo] A
W&oz whsolfyth o] AL ho] W 234 tuple (0) 55T

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. A| A 221} o] E] 2] & 05 T} 2 PySequence_Fast* Al G oA AR
T A= AAE Ut A 7 AlA Ay olH B o] o mE WA A] HAEZ AE- 1
TypeErrorE WA U Th A3 Al NULLS ¥HHE U T

PySequence_Fast* &4 & o7} PyTupleObject Y PyListObjectdtal 7FA 31 02 H] o]
Dol 47 9|2 57] Wl o] BA o] & LT

CPython 73 Al AFG 2.2, 07} o] ] AJld 2L 2|~ E W, Whehg Ut

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
Returns the length of o, assuming that o was returned by PySequence_Fast () and that o
is not NULL. The size can also be retrieved by calling PySequence_Size () on o, but
PySequence_Fast_GET_SIZE () is faster because it can assume o is a list or tuple.

PyObject* PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t i)
Return value: Borrowed reference. 02 i AA] 2 45 WF83l=u|, 07} PySequence Fast ()¢l &3
WHEEE] 137, o7 NULL O] ok W, i7F A A Yol itk ZHg ok

PyObject** PySequence_Fast_ITEMS (PyObject *o)
PyObject 32 1 ¥} 9] &} vl 42 RESHHU Tl o7} PySequence Fast ()l o3 BE&EE $la1, o7}
NULLe] ob ki 7} g th
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aEe] 2717 WA W, Ao AL AMAL 5 gl gol Fo AN L. HekA, A7
27 ABE S G el w S WD EIAHE ASIIAIAI L

PyObject* PySequence_ITEM (PyObject *o, Py_ssize_t i)

Return value: New reference. 02 i AR 2 AE wid st A, A33d nuLLS wrag Yot
PySequence_GetItem()2] W2 & Al o] X Uk, ool 3 PySequence_Check () 7} QX AA}

544 9k, 24 AH A8 245 B

75 i =22 €3

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

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

Py_ssize_t PyMapping_Size (PyObject *o)

Py_ssize_t PyMapping_Length (PyObject *0)
4T A AR 09] 7] 48 wrskela, A sk -1 W Th o) Sho] M EAA] Len (0) 9 55
.

PyObject* PyMapping_ GetItemString (PyObject *o, const char *key)
Return value: New reference. =AF4 keyoll 3| & 3t= 09 241 A3 A] NULLS ¥ISHSHU T} o] &=
glol W T HA o[key] F F5HYL}E PyObject_GetItem ()= FZ A L.

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
A 09| A 2D keyE gt vell gtk Aafstd 1S ket o] 21L& sfo V‘d +& olkey]
= v} S5l Pyobject_SetItem ()& FRIAHAA L. o] 4= Voﬂ st IR E F 27

Easagieg

int PyMapping_DelItem (PyObject *o, PyObject *key)
7“211 ool A AAA keyoll th gt vl sg& Al Atk Asistd -15 W&} o] A2 sfol W #7 del
olkeyl 2t ESHUTH o] 21L& Pyobject_DelTtem ()2 W YUTH

int PyMapping_DelItemString (PyObject *o, const char *key)
A7 0ol A AL keyoll B3 vl B2 Al AU Th A5 5he -1 WU Th o] 2L hol W B
del olkeyl&55dYrh
int PyMapping_HasKey (PyObject *o, PyObject *key)
w53 AA ol key 7] 7} QO 18 ¥bekElw, 7@ A ko 0L vkakh ) o] ulol W A A key
in o9} EE5FULL o @4 G4 e FUTH
__getitem_ () PINEE TEde T DAk o= dAIF A Fo st Al 2. ol Hus
o Al pyobject_GetItem ()= ARSIl
int PyMapping_HasKeyString (PyObject *o, const char *key)
w33 2 ol key 7] 7} 9.0 1€ WEBBLIL, LR A 9O W 0L WL Th o= Bl W B4 key
in oS EEEU o] 5t G4 4TI
__getitem_ () WAZE % %5}3 YA EAE AAE =T T4 LS oo FAH el
BB A L. Oﬂﬂi RuE o QA pyMapping GetItemString ()< AFE3HAI Al L
PyObject* PyMapping_Keys (PyObject *0)
Return value: New reference. A3 &3+, A A 0o] 7] 2|2EE viagtyt}. A9 slH, NULLS HH3H9]

vt
WA 374 07 ol el B4t B 2E Y RES 1E

—

;9[15‘
fy
°
i)

PyObject* PyMapping_Values (PyObject *o)
Return value: New reference. /3838, A 02] 3 E|2EE wHagy o} A9 sld, NULL-S HF3Hs

ek
WA 3TN A WA ol el & §ak P AEL RELS wagE U
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PyObject* PyMapping_Items (PyObject *0)

Return value: New reference. 3-8&3Fd, AR o0 &= &5 g|2EE W33 t) o 7| A 2 852 7]-
TS 2= FEY YT Aostd, NULLE RERHE U T
WA 3704 WA o]l = T7) gl FEE sk

7.6 oJEly|o|E) =2 &

53] ol el el o] 1 AL&517] 913 T Favk Yl
int PyIter_Check (PyObject *0)
AR o7k ol H o el m2 E2S A NN BE FABUL o Bt T4 AT
PyObject* PyIter_Next (PyObject *o)
Return value: New reference. ©] €] #] o] A 0ol A Th3 gt REE U o) A A= o] e &l o] E] o oF It
(148 GO AL 23 AAYch 2 Rol Bow, A9} 84513 G2 YA o
2 MR FEE A E o2l 7F AT, NULLE HEE T o 92 A ke ok
olH e oHE o|H o] Edt= F 25 AASHH,C IZE+ o] A o= FHojof gtk

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

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

}

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

/* release reference when done */
Py_DECREF (item) ;
3

Py_DECREF (iterator);

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

}

7.7 ¥ =2 & F

ol Mo A AR o U= oW AA & sH W R vl g = v o] gt AN AE YT o] H g
AA o= W H bytes & bytearray, 181 array.array?} 22 5 333 o] 3 Yt Al 4A}
gtolBg ek om A Ay X A7} 22 EFSHEEE A S YT 5 dFUTh

ol e % HL 27 159 v} YA, (ohuhe) 2 v R el W wl o] o5 A £ FEE EHL 3R
FUTE o] @ AR AL 27 BAL Qo] 2 W7ol AA 2B Aol vk A T o

shol e Cf2ol A vl 3] Zx £ 2 YA 0% o T /)52 AF YT o] ZREZ L F 7HH] SR o]

o A Z o)A, Bol s BT o] 272 B 4 9T, 1 o) AR LS W) 4R E
22T 4 QA Gk o] AHsl ol Wl AR peA A AP U

o MR Zol A, AR A SR H ol B EAEE 27 A5 o8 A PR AT 5
Q& TH(E Sof WA= W) B
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bytes ®bytearray®t Z-& e Al SHE M FH S v EAF PA O 2 =S PYTh ThE FH =
7Fe@uth; ol & E0l, array.arrayel o8 = &5+ 24% e Hlo|E gho] E 4 AdFYth

w9 Qe s o] 29 £u A} o= 9D AA Y write () FIAEGUTH W3 JEFH LS S dA9)
el EE YR 5 Qs RE AXE 5ol 7152 = ssuth write () 7 A2 AA o Y F 8ol
thet o171 A8 AA 2k 28R readinto () & 22 T WA= AR Wgol] 27] A4 27}
otk B3 A8 ol AA7L ¢ 7]-227]9 ¢7] A8 HAE dH Aoz S8t AU ART 5

A= Pk
H 3 Qe 5| o] 29] £n8[A7F A A Aol sl 3 E 2= W ele F 7HA 7 sy th
o 2HLE w7/ R PyObject_GetBuffer () & &3t}

o yx, wr I s A T = F}E ARSI PyArg ParseTuple ()(Bv 1 A = shvhH &

A4S 25 W7t B B8R 9o pyBuffer Release ()8 L& oF Utk I3 A &4
HOH A w4 T T A 7 A 5 AU

e U
N o
oo
i xot
or &
a8 S

i

o

J 2%
tlo o

i
td
Ach
rlr
@)
|
o)
1o

l’ﬂ rm
ox
+
=
e~
e
+
pac
|o
Mo
of
é
N
ik
o
|z
v
Ach
ut
N
it
Au)
N,
)
=2
B
.}
ol
N
4o
B

a1, o]l 2 Ql Wl E 2] (in-memory) P 4] 0 2 23515 d o] ¥ & A3t b

b
e
xfy
4?

B4 e TLaEoR
oo > °

fr N o
_)‘4_11
©
Lo
2

78 8H= (exporting) 21 A & 24 3k 2hekel A F w5 A7) T 24 & F2AAA L. WA E doH,
= =]
Py_buffer

void *buf
E]. o] Z1 & A& A} (exporter) 9]
o, &Y stridesg AH§3H

N
ACh
N
rr
Hl
i

SHE E 2] A v
Fol W2 B
A% g 4

void *ob3j
Al & 8} £ (exporting) A | o] I A T = i = =
PyBuffer Release()o] 98] A5 02 744337 NULLE A G UL o Iz 7
F C-APLE42] 3 gt S5 ok
L—ET‘/I\‘@' 78‘"?—1, PyMemoryView_ FromBuffer () B PyBuffer FillInfo ()& 7‘3“/}’\]-?3 %1
Al (temporary) ¥ 31 9] 735, ©] =& NULLY U Th LuHA © 2, A 3814 (exporting) 2 A& ©]
A AL 5A koto gtk

Py_ssize_t 1len
product (shape) * itemsize. Q<& g AL, R vrg 229 Aol EdL
e A9 AL gFow BAHTY =24 227 2A 2 2o Ut
((char *)buf) [0] 9)A] ((char *)buf) [len-1] B AN AL AL B
S840z W7 gEE Feolnt FEFUTE tFE o2 842 PyBUF_SIMPLE
PyBUF_WRITABLE$I U Th

int readonly
W7k o1 7] AEAAE YER & EA 7Y UTh o] B= & pyBUF_WRITABLE S8 12 A o]

gyt
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Py_ssize_t itemsize
g4d 849 g5 F7(HolE)YYUth NULLO] ofd format Froll €& % struct.
calcsize () 3 25Ut
23 o9 20| A7} PyBUF_FORMAT Ze L §lo] W3S 2
RS AR, itemsizot A8 Ao} YA gL U
shape©] Y 2™ product (shape) * itemsize == len EX|7} A& A HsIL A8 A=
itemsizes ARl HHE AT 4 g5 o
PyBUF_SIMPLE ©| Y PyBUF_WRITABLE 832 A3 Z shape©] NULLO| W, 4&H| A=
itemsizeSs FA3}A itemsize == 1E 7}A 3 oF g th

JStH, format& NULLE A

const char *format
Tl o) Y82 AW struct BE 26U 200 NULEE EA14. o] 4 o] NULLe| ¥,
"BN(RE gl Hhol £) & A Tk
o] X &= pPyBUF_FORMAT Z#| 1 & Alojg Ut
int ndim
w22l 7bn A0 Q2 eh e A8 . 001, burs AZeE ek & 9 352 7t
AUt} o] A%, shape, strides W suboffsets+ YFEA] NULL o] of oF gt}
U] 3 2 pyBUF_MAX_NDIME H Ul ¢ 5 64 2 A| gt th Al g A= o] A| TS &% 3 oF
sho, thabel W 3 2] 4n] A= PyBUF_MAX_NDIM 2 7hA] A 2] & 4= 9lofoF gy "Jr
Py_ssize_t *shape

n-Apel W A2 v 22 o] Bk et Dol ndim®] Py_ssize t ¥ Q. shape[0] *
* shape[ndim-1] * itemsize¥ len3} Zroflof FhyTh

R ZES shape[n] >= 0& AP YTh shape[n] == 09 A= EHS For7 T3
Uth AA S AR E 5 1e 9 AR AUA L
shape Wi -2 v AFol| Al 917] A& Th

Py_ssize_t *strides

Zt Akl A 248 7HA L 7] Al AU E Hlo|E & A58t o] ndim®] Py_ssize t
HHOE‘,

sEstolE ghe ole] 34 4 AHUTh Au M Pe] 5P, At EE BE ol
g 4Hl A strides(n] <= 09l 398 A2l @ 4 glofoF Fuith AAT L Bt

QS A2 A L.
strides ¥l @& A n] 2}l A 1 7] ALt}

Py_ssize_t *suboffsets
Zol ndim® Py_ssize_t Bl uboffsets[n] >= 0 W, n WA AL et A A= 3H
40]3 o]aL Al B @ A Zr2 Z (de-referencing) & 7} Q1 E] o] Bj & Hl o] E £~ & L}E}lﬂ
Ut &9 A2 2 Z Al 12 o X (de-referencing) 7} L&A 312 ¢rofof TS 1/}1:,]-%11,]1;].( o] 2
“ﬂ‘jﬂ ESoAY ~Egto|E

n}L’m

BEAH QZA S5 (5, B2 BRaA) gho), o] WEE NuLL(Z| D) ol o] oF
it
o] §@o] e EH-L sho] A ol A gho] B 2] (PIL) o A A& H UTh ol sk wj e 40

N A 2 8h= W o] T3 A4 3 W8 54 v 22 FEREHAEAL.
° 18

suboffsets v &

l‘>
=
N
>~
=2
)
10
N
r>~l
n‘.‘l
AW
o

void *internal
o] 212 A& 8F= (exporting) A Aol &) W R A o= ALGHUTE o & S0, o] A2 A F A+
(exporter) 7} A 42 ThA] 2B S 4= gl ow, M3 7} 5H A2 uj shape, strides & suboffsets v} &S
3| Al 8 oF 3F=A] ol o st *“’/HZE ;ﬁ ZLU}L ol A Uth &n| A7) o] hE WA A= <
Huch
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7.7.2 W3 94 43

W 5= 7] pyobject GetBuffer ()& F3) AlE 3k (exporting) A 2 w5 232 WA d54th
AR =2 d 2o B0l A thE 4 JoBR, 2aHRE AYE 5 de ASd v {3

2 A 8}7] 93 flags AAS AFL-3HU o)
DEPpy buffer 3= 234 §3of 23] 23314 A Ao Uk

A
o
el
[
rlr
=
S

g

1o
o2
odt
o
nE
XN
52
kJ
odt

A} 2nlE 7ko 2 A A oF gt oby, buf, len, itemsize,

readonly, format

PyBUF_WRITABLE
readonly BEE Al g Ut A, Alg A MEA 7] 753 W3 £ A5 3HA
512 Basok g th 284 sho v, AT AL 97 4G Wl 27 s we g
A 4 QAR 25 v Aol el d37d = F A8l oF i th

PyBUF_FORMAT
format BEE AoJFUth AALE Y, o] B & 2utz A AMYor Ut 22X go
¥, o] &= WHEA] NULL o] o] o gt

PyBUF_WRITABLEL U A9 BE Sl 19} % AF UL PyBUF_SIMPLE®] O o; Holg oz,
PyBUF _WRITABLE-S &3 Z 12 AL o] A3 27 7153 A E 8 (& 5+ g5y th

PyBUF_FORMAT-Z PyBUF_SIMPLES A€ 4] o] Zef 29 2 4 gls5 v th PyBUF_SIMPLEZ o] v]
2 B(R T gl ulo] E) 2 o u] 3t}

shape, strides, suboffsets

Mg =8 F2E Aoste sl B =7 Fatte AR dEgHUTh A S8 2 2 ot
9t Eel19 BE W ES T
L3 shape | strides | suboffsets
I Q59
PyBUF_INDIRECT yes yes d 8ot
yes yes NULL

PyBUF_STRIDES

PyBUF_ND yes NULL | NULL

PyBUF_SIMPLE NULL | NULL | NULL
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Q44 2.4
CUZES A4S YA AR T £ 9, AEFGo|E ARE 283175 12X 7= FhT]
~Egto|E FHIFglow, W& C-A% o]0 oF Fyth.
83 shape | strides | suboffsets | <A
PyBUF_C_CONTIGUOUS yes yes NULL C
PyBUF_F_CONTIGUOUS yes yes NULL F
TC -
PyBUF_ANY_CONTIGUOUS yes yes NULL CE<=F
PyBUF_ND yes NULL | NULL C
B3 eH
BEFS 8 He 9 As Beh1 =gl o5 4415 A FUTh DA, WA ZEEZS AT AHE
P 23S 0 Sol 1w Al g
& EAA UL BHA L A4S deuUh 2dAE d54¢ Bekes] A9
PyBuffer IsContiguous ()& Z&3|oF gth
£4 shape | strides | suboffsets | %4 | readonly | format
G
PyBUF_FULL yes yes 2 Qs 18] 0 yes
RS ] E
PyBUF_FULL_RO yes yes =K U 1 0 | yes
PyBUF_RECORDS yes yes NULL U 0 ves
TC -
PyBUF_RECORDS_RO yes yes NULL U ITE=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 IE=E0 | NULL
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7.7.3 Ezsn]g
NumPy-~€}2l: shape 3} strides

NumPy 2~ E} vl o] :=28]& 2= itemsize, ndim, shape W strides® 2] Yth

ndim == 00|, bur7} 7}8| 7| =W B8 Y X7} itemsize 37|19 2422 S| AFH Yt} o] A%, shape
I} stridest BE5F NULLYYtTh

strides7} NULLO|H, Wl€-2 £ n- A C ol GE A Ut 287 o, &v| A= th53 2 o]
07450 W ol o A2 3] oF 3 o

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

A7

i

oA AgHZol, burt AR v we B2 Yol ®
gz wre) 9EAS AN T4 etk

rn

7412 4 93U ok A F 4 exporten) = ]

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

if ndim <= O:

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

return True

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

if strides[j] > 0)

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

PIL-~€}¥: shape, strides 2 suboffsets

ARE &5 Qo &, PIL 26t vl ol = A9 th& 84 7}X%¢7l 9130 ohehof 6}%EJE%7 233
T AFYLh o & 9, g9 3- 24 C vl & char v[2][2 152719 2-2H9 Wi B & 7Hel 7] = 270 9
ZQE vjgE B ¢ L:_ 01’“143} char (*v[2]) [2] [3]. suboffsets EHo A, o] F ZAE = bur?
AlZF R el = E 5 e, Wz o= 9] oy vl A E 4 = F W] char x[2] [3] ME=
Zhe By T

th-&-& NULLo] o} strides &} suboffsets 7} 92 i, N-x} 1l A7} 712 7] = N-x19 v € 9] & 40 o3+
ZAHE vl g g uth:

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

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

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

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

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

return (void*)pointer;

7.7.4 W3 B2 84

int PyObject_CheckBuf fer (PyObject *obj)
obj7k W3] QElF o) 2 S AN H 12 MeeT, TFA o 02 WA} 10] ule
PyObject_ GetBuffer() 7} AAET Aolgta BASA = ST o] 4 3t

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
flagsoll AR H ) 2 viewE AN = Z exporterol| Al S Bt} Xﬂ—‘—?(]—(exporter) 7} A &3 8- o
W3 E AZE S Yohd, PyExc_BufferErrorE ??]_ © 711, view—>0bjE NULLE A 7},6]—1, -1
g wras)oF gk
A Z3H, viewsE A $ 11, view->obj = exporterol o] 3k A i"zi AR, 0& &g ych 8%
T AA =2 gy A5t A Z 9 (chained) M ¥ FF A2 A9, view—>objE exporter YAl 9]
£ 32T AUt (5 AA F2AE BAL).
PyObject_GetBuffer ()o] thet AF A Q §&-& PyBuffer Release()o 3 &3 %S

o] %ol oF Fuith malloc () 7 free () 2 FAFRUCE WhekA, 20 A7} MR = 24 o Fol i,

H
PyBuffer Release ()S AE3| 3t ¥l S &)oYt

o
__>di4

void PyBuffer_ Release (Py_buffer *view)
H ] views S| A| 8t view->objol st X A 4+E FaA B YT = AR H X
ﬂwﬂ@?&%Eﬂiéﬂﬁﬁﬂﬂmlﬁﬂ%Eﬁﬁéﬁ%ﬁP%%%¢%%QW.
PyObject_GetBuffer ()E B3] 4X] 42 vy of o] AUt

Py_ssize_t PyBuffer SizeFromFormat (const char *format)
formato] FATBHE itemsize® WEBFUTE o 8l 7h A, o9 S WY ) 1 1L W
U,

B A 3.9 F7}.

int PyBuffer_IsContiguous (Py_buffer *view, char order)
viewZ ol H W2 2] 7} C 2~} (order7} 'C') oY X ET
3t (order7F 'A)E 1S BT 2892 o 08 v

void* PyBuf fer_ GetPointer (Py_buffer *view, Py_ssize_t *indices)
Z 0] A view W52 indices7} 7}E] 7] = W 28] 9 92 71X YT} indices= view—>ndim Q1€ A 9]
vl G5 7he] A o &t
int PyBuffer FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
bufll 9} ‘; A% 29 len H}O) EE viewE BEAZIUTE forrs 'C' B P (C ABY B ZEG AF
A2 Azt AF o 0o Wk 2, ole) 7} 912 1] Wk o)

2Eld (order7} 'F') AESo0l AY E =
SR o s AR

int PyBuffer_ToContiguous (void *buf Py_buffer *src, Py_ssize_t len, char order)
srcoll = len VIO EE pufol] 94 B E BAG UL order= 'C' = 'F' EE 'A'(C 2B Y
EE FEB AT A EEE F Sh 4 Atk A5 ehH 00] wheks 1, el gl 1
o] wkehg U},

o] St en = sre->leno]) H A ) g T}

void PyBuffer_ FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int item-
size, char order)
FolR 24 Hlo]E 48} 0] A shape S & A5 (order7} 'C'H C 2EFY, order7}
2~EFY) aj g9 vlo|E ~AEFol =g AT

o =
=

strides W] Q
vy zEY
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int PyBuffer_FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly,
int flags) )

readonlyol] whe} 22 7] 7573 o] AAH len 2719 buf & =232 = Al & A (exporter) o] th & W 3
LA AgFUh buf = 72 e HFolEQ Al AR s A g Yt
flags A A= 8 A 53 & VeI YT o] b= buf 7t 917 A8 0 2 XA S 3 PyBUF_WRITABLEO®]
flagsell A= o] YA oW, 4 Zef 17t A A 5h= tHE viewS A5 th
8 E 3, view->0b3E exporterol] e A Fx = AAs, 02 AP UTh 19 A gdow,
PyExc_BufferErrorE €271, view->0bjE NULLE A A3 o} -1 widshy o}

o] &7} getbufferproc®] Q{2 AF-8-% W, exporter 7} A& 3= (exporting) A A 2 A A =] o] of 3} 11,
flags'= 751 A -2 A = A o] of FiITh. -1 %A S0 T exporter7} NULLO] o] oF T .

78 Y23 Z2EF

W7 3,058 A,
o] S Fhol A 20 M “H-& W H =2 EZ” API A F-E oG Ut Foj M 3oA = o] ZREFo| K&
TASHA AR 2x T E oA S FGA S F TS A8 mEH Ut o2 M ¥ 22 EZE
SAn ETY A 4TS AW WAS AT T A AAY £ AT FE YU
wet A, PyObject_GetBuffer () (= y* Yw* X I =F A& 6= PyArg ParseTuple () A9
)2 T2 AR T B2 AL, ol BB AT 5 Al pysurrer Release () B
35 R0l FHUh
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
2270 Q02 AT 5 Ik 971 A% W2 A Aol 3 ZAE S RBF LT o A
G A IHE FAFH H AE | o] 25 A Qs of U Th A F s, 02 WHEbelaL, buffer S W & 2]
A= DAL, buffer_lens W3 dolz AT ol Alell, -1 RE&AS}AL, TypeErrors
27tk
int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Ao tlolBl & £33t= ¢ 7] A8 mE] Ao He LU E v FUTh o A= G
ATRE 97 7hs W3] e o] 28 2| 93| of Fuith 4FSHH, 02 WIS, buffer S W 2.7
A= DAL, buffer_lens W3] Dol& AAFUTh ol Alell, -1 RE&S}AL, TypeErrorE
A7tk
int PyObject_CheckReadBuffer (PyObject *0)
o7t A AIIWE ¢}7] 7bs W3 AE o]~ E A Yetd 1S vk 2387 ke H, 08
BB o] B0t T4 ABEI
ol e M E TtAL L s AIsHH 1L sk, S kS T EstE T sk dlele JAE
AL, B Balg who W vial pyobject GetBuffer ()& AHESHAA
int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
27) 7hsdh v R e 9 X0 ek 2AHE ettt obj A DL A IHE, F2 W 3 U H
# o] 25 A YsfoF Ttk AFF s, 08 WEHetaL, buffers W R 2] $] X = A 5L, buffer_lens
w5 dol= ARk o Alel, 1L ¥k, TypeError® A4 P th

A

o
.
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o] Zo] dh= £ glol A AA Fo At AgH Ut ZE0A AR P AAE ALsE= A2 £
Ay zro] obd U t}; slol A JEI’MW AAE e 202 S 7HH X 48R ofvhd, WA g
AALE Sl oF FUth o & , AR 7 2 Q1A %‘f‘tﬁ}ﬁ% A, PyDict_Check ()& A& A
2. 0] 2 gto] W AA o “é—i”ﬂ 8 Ao dF U
A o] oA AslE 4= AdE = AR FS T ZA AAEHA T we 4= f8%
AA hA A = NULLS &old A ks t) NULLéi At v 2 AA A 9 uto] AR E T
Sz 7 EA F5E 5 A5 U

8.1 7] A
o] ol At shol W & AR 9k A2 E A Noneol tha) A F Tk

8.1.1 & 7

PyTypeObject
WAE S 71eshe ol AHEE = AA S C F2A.
PyTypeObject PyType_Type
o] AL @ AA Y F AA AU Fold AFE typedt 2L AA AU
int PyType_Check (PyObject *0)
A3 o7} B2 AA NN A Fol dABAZ TR & AW 00] opd L Ao
ERE 7§—?~0§_ ety o] e 1‘?} &gt
int PyType_CheckExact (PyObject *o)
A 07} B AR ) A e, £EW AA ] AE Fol ohlw 00] ol e WAL T2 RE AS
02 WHRFTE o] Bt B4 AT TUT

unsigned int PyType_ClearCache ()

Y5 23] A E AUt Ao WA ) 25 033 o

unsigned long PyType_GetF1lags (PyTypeObject* type)
ype] tp_flags WS WUk o] = F 2 Py_LIMITED_APISL 3 AH&3817] $13 A
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Utk i S8l 2 v Ex gho] A v ol b A A Ao 2 BAF AT, tp_flags AHA| o &
M A= A 3HE API 2 —‘?—7]— obdyrth.

WA 320 F7}
WA 34004 W7 9332 o)A long©] oty gt unsigned long YU Th

void PyType_Modif ied (PyTypeObject *type)
Y3 TS| WE AR Yo TS U A ANE FE2 T ) o= el
LN =S Oi—r%fﬂfoﬂ o] & T =l oF Fth

int PyType_HasFeature (PyTypeObject *o, int feature)
B A 07} 715 feamres 348t 0] obd hE WU TH & 7] 52 DY HIE S IR F A
gyt

int PyType_IS_GC (PyTypeObject *0)
FAA & 2700 e AdeS 23ty o IS wEd Ut oA d U2
Py_TPFLAGS_HAVE_GCE A g}

int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
a7} bS] A B §old L ukakshc).

o] g AA M E Pk AAFUTE 5, subclasscheck__() 7hbol i3] 2EH A A
t}h. issubclass () 7F £ 3h= 23 22 HAALE st W PyObject IsSubclass () & 3&3}4)
Al L.

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
Return value: New reference. & A9 tp_alloc EFS 3 ¥l A 2] 7]. sfo]H o] 7| H &g
dF i AYUSS ARl A dA2bAE skl RE W8S NULLE 2 7]3H9 Y o

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. & 21A)2] tp_new €52 Yt vt A 8l7]. d9 tp allocE€ES

AHg5te] Al 9l AE A4S BHE T

int PyType_Ready (PyTypeObject *type)
FNAE v dU S 2731 SRS E 2
o gt ol Woj2 Feh 2ol A%E & F L
e ST EEREL R

@ AA ol ti3l o] WA=

3 £ 553 ok gt
7P Th 43 A 0 Mheksta

LR A -1E

i

Z31:  If some of the base classes implements the GC protocol and the provided type does not include
the Py_TPFLAGS_HAVE_GC in its flags, then the GC protocol will be automatically implemented from its
parents. On the contrary, if the type being created does include Py TPFLAGS_HAVE_GC in its flags then it
must implement the GC protocol itself by at least implementing the tp_ t raverse handle.

void* PyType_GetSlot (PyTypeObject *type, int slot)
A A= Aioﬂ A A= g4 Z o B E vis et 2377 NULL o

FrESHA] ek v ) ‘/l\—i TEHNES e UTE 23 A= 2 HJZ—*.EE 23} EE
B4 Yoz AxGI ok
slot Q1212] 7153 7S PyType_Slot.slot2 FFZXSHAA L.
npeo] B Fol of ™ o2 7 A g o
B A 3.40 F7}.

PyObject* PyType_GetModule (PyTypeObject *type)
PyType_FromModuleAndSpec ()& A48t & vt ] A F = F3 #HE B8 AA & W3
ok
FolA P AFH REo| 9o, TypeErrorE A A 33 NULLE ¥ T
ol e Wt or YAET Ao RES VAL W AEH UL ol WA= A,
PyType_GetModule (Py_TYPE (self)) € =3 25 W34 oh2 + 5ol 7o A
L. Py_TYPE (self) = JEI ZH2Y AE 2L = Jon, AE F

rE
|y
it
o
=
a
=
=
)
X
o =
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o) g w %_r°ﬂ Fol| AL obd Ut WA E oot Felas dod W pycuethodE
FRIAAAL
¥ A 3.90] 27}

void* PyType_GetModuleState (PyTypeObject *type)
FoX J3 FHAE B E 7—]1_?“ o A" E wdE sty PyType GetModule () 2 3}o
PyModule_GetState ()& 2&3t= vl2 7}7| YUt

Fol P AAd REo] 912W, TypeErrors A% Al NULLs WY Tk
typedll AHH BEo] YA, FEi 7k NULLol |, o 9] & g 5HA] 943 NULLS WHEHh T}

e g TRAE U 9L vEt AP

=

PyObject* PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)
Return value: New reference. spec2. 2 3 & AR5 w51 wr3st Tt} (Py TPFLAGS HEAPTYPE).

bases7} T2 o™, A4 H 3 Poll= 230 TFH BE Yol wlo|aFP oz x3H U

bases7} NULL©]| ¥, Py_tp_bases &5 ©] Al Ab2H Ut} 1 3 NULLO| W, Py_tp_base &5 °] th4l
A YT 2 EsENULLO]H, Al -2 object oA s H YTt

The module argument can be used to record the module in which the new class is defined. It must be a module
object or NULL. If not NULL, the module is associated with the new type and can later be retrieved with
PyType_GetModule (). The associated module is not inherited by subclasses; it must be specified for

each class individually.
ol #re MEL Foll PyType_Ready ()& TEHUYTh
w7 3.9 =7

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
Return value: New reference. PyType_FromModuleAndSpec (NULL, spec, bases) % %

[Rh=
WA 330 7}

PyObject* PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. PyType_FromSpecWithBases (spec, NULL) <% 3534}

ol
sy

PyType_Spec
Feo} A5 Aojate T2A.

const char* PyType_Spec.name
o] o] &, PyTypeObject . tp_names A A St+= o] AFRE Yt}
int PyType_Spec.basicsize

int PyType_Spec.itemsize
A 2" 29 F 7] (WFo] E), PyTypeObject.tp basicsize?}t PyTypeObject.
tp_itemsizeZd A A= o AAEH YL

int PyType_Spec. flags
s Zd 1, PyTypeObject.tp flagss AR o AAEH Yt
Py_TPFLAGS_HEAPTYPE Z @ 2 7} A A T 9 9 A o o 1,
PyType_FromSpecWithBases () 7} A} 2.2 & EH:l— AR

PyType_Slot *PyType_Spec.slots
PyType_Slot TZAC jd. 54 <23 {0, NULL}ol| o) TEHUTh

PyType_Slot
o) AeH 7)5S Qol ot F2A, &F DS} @t AE S 2o

1. 712 AA 81
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int PyType_Slot.slot
<= 1ID.
< F IDE= + XA PyTypeObject, PyNumberMethods, PySequenceMethods,
PyMappingMethods @ PyAsyncMethods @] BE o] &9 py_ HFAE £l o]
S AU dE =
e PyTypeObject.tp_deallocs AAS=Py_tp_dealloc
e PyNumberMethods.nb_addg 473+ Py_nb_add
* PySequenceMethods.sq_lengths A% 3= Py_sq_length
& BE+ PyType_Specd PyType_Slotw AH&ete] Ad dAT 4 glsUth:
s tp_dict
* tp_mro
* tp_cache
* tp_subclasses
* tp_weaklist
* tp_vectorcall
» tp weaklistoffset (PyMemberDefE FFZ 3} Al L)
e tp_dictoffset (PyMemberDef S 3234 Al )
* tp_vectorcall_offset (PyMemberDef S ZFZ 3 Al L)
the A= A SH APIY A PyType SpecT} PyType SlotS AMgdte] AT 4
ey
* bf _getbuffer
e bf releasebuffer

A7 SHFNAM £ Py_tp_basesUPy_tp_baseE A3t Aol 241712 5 3l
SUth EAE 93teld, 4l PyType_FromSpecWithBases () 2] bases QA AE
8521 4] 2.

WA 3.99) 4 M 7 : Slots in PyBuf ferProcs may be set in the unlimited API.

void *PyType Slot.pfunc
29 Aokt AU Th R o] A2 F4ol e ZAE Ytk

NULLe] o}d 4= gl5yth

8.1.2 None 74

Noneo|| )3t PyTypeObject= Fto] A /C API A A A =25 A 951U th None2 AZFE o] 7] o £oj
(CoAlA] ==F A&l A]) A A otol BBl & A= A0 E SR YT 22 ©]F 2 PyNone_Check ()
B2t ek
PyObject* Py_None
&9l TAE Leh = 51o] A None AR ALtk o] AR ol B A =7} gL Th B2 40 B
sto] oh2 AR 2 uk 7R = A 28l oF o
Py_RETURN_NONE
C& WollA Py _Noned RESHS= 2& Svt2 A A 2| FUtH(F, Noned] X2 348 S7HA1 7] 1L
‘ﬂ'zﬂ'ﬂ‘/} oh.
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BE A5t 999 2719 long” A5 AR E TAH U,

& A], 529 PyLong_As* APl S 2k9} 13 4= 9l (return type)-1S ut&d3ch &
2 Al ASIE Y PyErr_Occurred ()& AFRSHI Al &

PyLongObject

o] Pyobjecte] AH BL shol M A4 AR S Ebd T,

PyTypeObject PyLong_Type
o] PyTypeobiect A2BAE shol Ml A4 §< LU Th o] AL Fhol @ A28 int o} 2L
AR AT,

int PyLong_Check (PyObject *p)
QlA}7} PyLongObject ©| Y PyLongObject o] A H & o] ¥ & Hi3sht}, o] = JA A
.

int PyLong_CheckExact (PyObject *p)
AA7}F PyLongObject O| ARt PyLongObject A H o] oby™ F& k&gt o] e
G4 4 F P ok

PyObject* PyLong_FromLong (long v)
Return value: New reference. v25-€] M| PyLongObject AAE wtEst A}, A9 sHd NULLS ¥HS)
.
The current implementation keeps an array of integer objects for all integers between —5 and 256. When you
create an int in that range you actually just get back a reference to the existing object.

PyObject* PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. C unsigned longl @ HE] A| PyLongObject 21 A& WFE3s} A U,
A 3 NULL& REEE Y o

PyObject* PyLong_FromSsize_t (Py_ssize_t v)
Return value: New reference. C Py_ssize t 2% ¥ Al PyLongObject AAE ¥HEHal AL}, A3 shd
NULLS wh3hghy o).

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C size_t 25-E] Al PyLongObject A S vk3ts} A 1), A 9 81 NULL

= ey

PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C long long S 28 E] A PyLongObject AR E wrast A Y, A stH
NULLE WHEHghy ok

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C unsigned long longl @R E] A| PyLongObject 1A & HF3H3s}
A, Asfshd NULLS WhE gy o)

PyObject* PyLong_FromDouble (double v)
Return value: New reference. v&] B4 22 0 2 BE] Al PyLongObject AR S wtaa} AL}, A3 st&
NULLS ¥HHgHU

PyObject* PyLong_FromString (const char *str, char **pend, int base)
Return value: New reference. str2] A4 k2 7|Wt e & 31 A PyLongObjectE WiEghUth £x1d
A2 base®] A15(71%) ol ek 3 A F Utk pend 7} NULLO] ORI, Spend 57 A Fof @
3 WA A 72l Lo base?} 0], & integers 2| & 218914 3 4112 o], 00] o}
AR49 A8 02 ValueErrorE WA Z YT base7} 00] obUH, 29} 36 Ako]of] glofof 51w,
AAE TR AW 2 A5 ARG 52 Aold] B WEL FAF T £47
gled valueError 7} 2HA U T}

PyObject* PyLong_FromUnicode (Py_UNICODE *u, Py_ssize_t length, int base)
Return value: New reference. s+ U I E A A|AAE slo| A e groz AT}
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Deprecated since version 3.3, will be removed in version 3.10: ©] A ~E}L 2] Py UNTCODE API9] Y+
PyLong_FromUnicodeObject ()5 AF&3t= A0 2 HATAHAI L

PyObject* PyLong_FromUnicodeObject (PyObject *u, int base)
Return value: New reference. =ALE uoll Y= FUIE A1) A|F2E sto] W Aegtez A

Y.
WA 339 7}

PyObject* PyLong_FromVoidPtr (void *p)
Return value: New reference. Q1 E pZ F ¥ o]l A
PyLong AsVoidPtr ()& AH&dte] AFZolA 23T 5 U5

long PyLong_AsLong (PyObject *obj)
obj9] C long S WUt} obj7} PyLongObject® AAAE AZE ol Y, (UTHH) H A
_index_ (VY __int_ () WINEE T&35}9] PyLongObject 2 WA E S T}

obj2] ko] long?] HYE WU overflowErrorE TAA Yt

g Al -1 WU Th R3S A AStH W PyErr Occurred () S ARSI Al L
WA 3.8 A AHEE 4 JeW __index_ () & AFEFYTH

WA 38FE A __int_ () AHE2 HAH AHF U

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
obj9] C long S WUt} obj7} PyLongObject? AAEA7ZF ol Y, (UTHH) H A
_index_ (OY__int_ () WINEE 3&35}l9 PyLongObject 2 WAESH T}

obj 9] Fko] LONG_MAX K th 3 A1} LONG_MINH t} 2t O W, *overflows 747} 10] W -1 2 A A 31
-1& Yt 282 oW, foverflows 022 AR FUTH ThE o 2] 7L A S Foverflow s
002 473kl -1 49} Zo] Wkt

o & Al —1 2 wigstuUth RS AS A ASHE W PyErr Occurred ()& AFE3HI AL
WA 3804 A AR 4 o™ __index_ () & AREFUTH
WA 38EH HA: __int_ () AHE2 FAHAFYTH

long long PyLong_AsLongLong (PyObject *obj)
0bj9 C long long S ¥kstshu ). obj7} PyLongObjectd Q1B A7F oy, (lthd) HA
_index__ ()Y __int_ () WIANEE &3} PyLongObject E H3SH T},

obje] Fkol long long®] HHE WojUHd overflowErrorE HAAZ Y Th

ofg] Al —1& uksgtth R3S A AW PyErr Occurred () S AHE3HA AL
WA 38A MA: AAEE 4 J oW index_ () & AU TL

WA 38EE #HA: __int_ () A HAHJSFUTH

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
0bj®] C long long W& WAFUT} 0bj7} PyLongObject o] A2E A7 oY, (JThd) WA
_index_ (OY__int_ () WMINEE 3<%}l PyLongObject 2 WA ESH T}
obj2] ko] LLONG_MAXE T} F A} LLONG_MINK Tt} 20 W | #overflows Z+ZF 10y —-12 A A 811
-1 WU th 28 A oW, foverflows 022 A th thE o) 7L LS FfoverflowE
022 WAL L& Bk Lol MATI L,

o Al 1L w3ty B3 AL A AW PyErr Occurred ()& AFHR3HA AL
WA 3.20] 27}

WA38A WA A} 4 QoW index_ () E AFLFUTH

WA 38RE A __int_ () A HAAHASFUTH

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
pylong® C Py_ssize t A WU T} pylongS PyLongObject?] S1AE A o] of gt}

pylong®] ko] Py_ssize to] MY E Hloj W overflowErrorE WA A 7 U T}
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off & Al —1 2 wigshch RS A S Al ASHE Y PyErr Occurred () S AFR3HI A 2.

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong®] Cunsigned long % &S WS} pylong2 PyLongObject?] QIAE Ao of g ).

pylong®] Fkel unsigned long®] W E BoUH OverflowErrorE WA Ut

o #] Al (unsigned long)-1< ¥ Ut R3S A ASIEYH PyErr Occurred ()& AHg
A2

size_t PyLong_AsSize_t (PyObject *pylong)
pylong?] C size_t T8 W3t} pylongS PyLongObject? A2~E Ao of gyt
pylong2] gkol size_t9o] W9 & ol overflowErrorE WA Y Th
AN Al (size_t)-12 REAFUTH RoAS A ASH PyErr _Occurred ()& AHESHA Al L.

unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)
pylong®] C unsigned long long W& WU Th pylong2 PyLongObject 2] QIA~E A of of

gyt
pylong®] 3k°] unsigned long long®] WY E MU overflowErrorg WA YTt
o]l 8 Al (unsigned long long)-1& ¥ 3% Y o} 2E S A AT

PyErr Occurred () S AR SHA Al 2.
W2 31004 W7: £l pylongi= o)Al TypeError7h o e} overtlownrror & WA AT

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)
obj®] Cunsigned long XS WUt} obj7} PyLongObjectd] A2~E A7 ol ™, (UTHH)
WA index_ ()Y __int_ () WA EE &3} PyLongObjectZ W3S T}

obj9] Zrol unsigned long? WY S Hlojud, 1 o] R EZ ULONG_MAX + 1 3¢S w3s}

.

o| & Al (unsigned long) -1 ¥&3 Ut R3S A ASE YA PyErr Occurred ()& AH&
A 2.

WA 3804 WA AMET 4= Q1o index_ () &AM EUTH
WA 38EE HA: __int_ () AL HAAFH A5}

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)
obj®] Cunsigned long long % &S WS tTh obj7} PyLongObjectl] AAE A7} oL A,

(Aote) WA _index__ ()W __int__ () MINEE ZTE38F] PylongObject 2 W
0bj9] Zrol unsigned long long?] W E Hojuld, I 7o) ZEF ULLONG_MAX + 139&
LlaainBi=g

ol 8 Al (unsigned long long)-1& W& & Y o} 2545 AAsHHA
PyErr Occurred () S AR SHA Al 2.

WA 38A MA: A} 4 9O index_ () S AFR L)

WHA38HEE A _int_ () A2 HAHJFUTH
double PyLong_AsDouble (PyObject *pylong)
pylong®] C double %8S QI3 ). pylong2 PyLongObject?] <l
pylong®] 7ko] double? WY E HlojU™ OverflowErrorS A3 A Yt}
oflg] Al -1.0& W33t REAR LS A ASEH pyErr Occurred () S AHE3HAA L.
void* PyLong_AsVoidPtr (PyObject *pylong)
glo] W A4 pylongS C void EQEE W3 T} pylongS W3S 4 gl
Al

7} 33U} o) AL PyLong FromVoidptr () 2 BHEo 2 gholl o 3l
ZAEE Yt

[>
[T
[>
2
o
3
<
o

Ao) WAH UL

ol 2] Al NULLE MUt Ro S A A H pyErr_Occurred ()& AHESHAAI L.
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8.22 Ez|d AA

THH U Py_False® Py _Truehe 7 7§ #2773
< F2ol 48HA stk 2y o= HHEEE AHg- &
Folee.
int PyBool_Check (PyObject *0)
07} PyBool_Type Fold g S F UL o]l e FF AT U
PyObject* Py_False
Stol A False AA. o] AR = WA= QG U 22 059} BN AL 2 2
Al oF gLt
PyObject* Py_True
sho) A True A4 o] AA= WA=} Ut B2 A9 BAa A= Oe AA 2 0pAsA 2
A 2] 8 oF F k.
Py RETURN_FALSE
ol M py_Falses WHebslal, ¥z Sl4E A A SH S7HA1 3 YT

_l::

AL} vz LA =

Py_RETURN_TRUE
ol A py_Trued Wh&stal, = A4S A dsHA S7HA1 0 Yt

PyObject* PyBool_FromLong (long v)
Return value: New reference. vo] =2 Zkoll kel Py_True U Py_Falseo] tf 3 A| JFZE vb3sh .

8.2.3 HE x2x M|

PyFloatObject
o] Pyobjecte] AH P& sholf BE 254 AN S Vebdych

PyTypeObject PyFloat_Type
o] PyTypecbject QLB Ak shol A 25 254 B2 e Utk o] 22 shol A AF ol A
float 9} 22 AA YUt

int PyFloat_Check (PyObject *p)
QIA}7} PyFloatObject U PyFloatObject®] A B & o|H S wtdgh ), o] g4
g

int PyFloat_CheckExact (PyObject *p)

AR 7} PyFloatObject Ol X B PyFloatObjecte] A H L ofW FL ulgah ) o] g4=
R et i= g

/g—

rlr
o
oX,

PyObject* PyFloat_FromString (PyObject *str)
Return value: New reference. str2] ZA4 32 7|9t O & pyFloatObject AAE WE ALY, A9 5H4H
NULL.

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. v25-¥] PyFloatObject A S W& 7}, A 93 H NULL.

double PyFloat_AsDouble (PyObject *pyfloat)
pyfloat 2] W&2] C double A2 W& T YT pyfloar7} FolH F5 253 A 7} ofy A
__float__ () WINEZ Yo, pyfloarE float 2 H3Hal7] 935 o] WA =7 AA T=FYth
__float_ () 7FBYHA 4o __index_ () Z A F YT} o] A=
L2 uSEl 2 2, PyErr Occurred () S &Z3519] o 8] & &-<ld)oF
WA 3800 W ST+ 0w _index_ ()& AHSFUTH

double PyFloat_AS_DOUBLE (PyObject *pyfloat)
o2 AAF Lol pyfloat & W82 C double %8S WHEHsh ot
PyObject* PyFloat_GetInfo (void)
Return value: New reference. float2] A U =, 2 4=gk, F A kol &t AR E Z 3k structseq A2 E 2

ERF T A0 542 float.nE BAE S o H AU T

T
=

ru[m
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double PyFloat_GetMax ()
A £ 7153 73 float DBL_MAX S C doubleZ HFeh3h T}

double PyFloat_GetMin ()
Z 2 314 (normalized) %] float DBL_MINE C double & WFEHgH T}

8.24 His AR

sho] Qo] Bag AF = CAPIA B ] 719 th2 Joz FRARYT: shhe shojd =2 230
=28 ol W Aol 1, thE St AA B4 g UehE C FRAYUTh APIE F /M BEE
Y 5 Je FFE ATHUH

C FRAZA B4

) Hp R o] 2T F2A| S WotEolu A2HE WEhsl= v 2UHE Bl JHER | e e

2 e Yth o]= APL AR oA &g Ut

Py_complex
ﬂﬂmi S AR g Rl AP C FRA. Bas AR E O GRE F5E o] o
ZAE 98 EE 2872 AESA AR} th5 3 2ol FogH Uttt

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

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
CPy complex B3L AF&3to] T B A% S ui3ke ).

Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
C Py complex @S AFElo] F HA420 Apo] & whehg

Py_complex _Py_c_neg (Py_complex num)
Return the negation of the complex number num, using the C Py compex representation.

Py_complex _Py_c_prod (Py_complex left, Py_complex right)
Cpy_complex EHg AHg o] F B0 o WYk

Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
Cry complex EAL AL oho] T Basol B ulaighc)
divisor 7} null o] 9, o] WA == 0 RE8He}al, errnoE EDOMO &2 A A g ch

Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
C Py _complex WS AF&3o] num| exp A5 A F& vkskshy ot

num©) null ©) I exp7} 2] A7} ol U™, o] A =02 w361 errnoS EDOMO 2 A A3 ),

shol s A 24 o] Bad

PyComplexObject
gto) W B A AA|Z Ve = pyobjectd A H F,

PyTypeObject PyComplex_Type
o PyTypeohiect A2BAE sol il Bas 8§ YU 5o 429 complexg} 22
AR AT,

int PyComplex_Check (PyObject *p)

QI A}7} PyComplexObject Y PyComplexObject®] A H § o] 28 vi3tat ], o] g4
i abiag

rlr
o%
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int PyComplex_CheckExact (PyObject *p)
Q1 2} 7} PyComplexObject O] A B}, PyComplexObject] A B 3 o] ofyd S wk3tshy
o] I T BT U

PyObject* PyComplex_FromCComplex (Py_complex v)
Return value: New reference. C Py_complex FfO 2 MEL ato] A B 44 AR E w5 th

PyObject* PyComplex_ FromDoubles (double real, double imag)
Return value: New reference. real 2 imag@ M Z -8 PyComplexObject AA|E WFEHg o}

I

double PyComplex_RealAsDouble (PyObject *op)
op9] A4HE CdoubleZ HEEH Y}

double PyComplex_ImagAsDouble (PyObject *op)
op®] 3] 4=%-E Cdouble & RESHE T}

Py_complex PyComplex_AsCComplex (PyObject *op)
E2g opo] Py_complex gh& WU Th
op7t 34010 B A7 oA R _complex__() WA= g, o MAE L BA op 3)
ol W H 4 7_1|1;q]§ HIFEE2 T YAMNEE TEIF UL _ complex _ () 7} B A &grod

__float_ ()& EHiﬂﬂ\/]D} __float__ () 7} Z9E = A ?Q;E}E?j_index_()i A g o}

ToNse, o A 108 A% 0 E RAHT

ki 3-8°ﬂ ARG AT JdoE _ index () E AT

8.3 Al A
AL AN B LA A ol 8 G ) BT o] Bl sl dolel 72 53
FRo) AA2 ARNE OF

8.3.1 nlolE Y 7 A

These functions raise TypeError when expecting a bytes parameter and called with a non-bytes parameter.

PyBytesObject
o] pyObject®] A H &L stold vlo]EF AAE YERY YT

PyTypeObject PyBytes_Type
o PyTypeobjecte] AABAE Fhold vio] £ 8§ et gl 4l 429} bytess} 2L
AR AT

int PyBytes_Check (PyObject *o)

A 07} o] =& AA o] ALt vl =d G| A1 G Q)
4+ 43

[
)
[
as)
e
o
r]I,
riot
E—?E
A
v
9
o
5
rr

int PyBytes_CheckExact (PyObject *0)
AA o7} o] EF A o] A ¥k, vlo] E A o] A H F o
tﬂ—"\ = 6‘1—/\]- /H:r_zg-q I‘/]—

rO
[>
T,
[>
rlr
~
°
g
oY
ftfo
rE
rlot
s
°
i}
o,

PyObject* PyBytes_FromString (const char *v)
Return value: New reference. A -&3tH ZF 02 v BEX QG o] EALE S ZH= Af vlo| E Y A A E ¥Es5la,
A58 NULLS W Th ol W4 v NULL o] obU o] of Uitk AASEA ek vk,

PyObject* PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
Return value: New reference. 3-8 3t kol v FALE 9] B AL o]al A o] 7} len?l A vlo| EE AA &
WHEHS} T, A3 58 NULLE YR T 07l NULLe] W, uhe 2 A o) 1 §-2 271815 A 9
Uk,

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C printf ()-8t format ZA G} 71 749 QA& vkopA], A}
sho] 4 npo| =9 A7) 278 A4SIT 1 9k gto] EWE vlo| = A & AT ) 7
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AAE C P oo ok 31 format FAHE | A= TH EA=H B 5] ol oF Futh &5 =
o B O3t 24T

EHEA [ 9 4
%% n/a e g % &4}
5c int @ vlolE, Cint2 8 Yt}
sd int printf ("s$d") & E53 !
Su unsigned int printf ("su") & S5 H]
$1d long printf ("$1d") 2} =53 ch!
$1lu unsigned long printf ("$1u") S H]
$zd Py _ssize t | printf ("$zd") & 53 }]
Szu size_t printf ("$zu") & S tH]
%1 int printf ("$i") 2} S5 HT
$x int printf ("$x") & TS5 th]
$s const char* gd.=8 CEAx g,
Sp const void* C2ZE9 1634 £8. ZA;HZ printfrloj® A=
=Rl dagle] Ble E 0x 2 A R o] HFHT= A
ALl stal= AL printf ("sp") }FSFUT
Q148 4 Rl B EAE 2Y BAQ] oA 2E ol BF 23 Ao 2o BA A e,
27} QAR EARY
PyObject* PyBytes_FromFormatV (const char *format, va_list vargs)
Return value: ~ New reference. A3 F Y AAE FHEaUEe AL ALY

PyBytes_FromFormat ()3 Z+4Uth

PyObject* PyBytes_FromObject (PyObject *o0)
Return value: New reference. W3] L2 EZ-Z F&3t= Al 09 vio|EE 8-S w3 T

Py_ssize_1 PyBytes_size (PyObject *o)
ol Ed A 0o Zo]E a3t}

Py_ssize_t PyBytes_GET_SIZE (PyObject *o)
ol# AAL U= PyBytes_size ()9 AR 4.

char* PyBytes_AsString (PyObject *o)

0% V&l S8 EOIEE MATUL, TALE den (o) + 1 vholS2 T4 00] 3 12
e A W] o o ko] £ Ehe il whel £7 Lo 2A 8] 34 T
A 7+ PyBytes _FromStringAndSize (NULL, size) & AFR3to] 93 5o R F 7} ofy
WEoHE S AHAE ¢ UD TLL AANAL & AU 07} vol=F 477} oh]H,

PyBytes_AsString ()< NULLZ ¥F8H3}3] TypeErrorE TAAA Ut}
char* PyBytes_AS_STRING (PyObject *string)
o2} A Yl PyBytes_AsString ()9 WiAZ 4.
int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
2 WA buffer} lengthZ A A obje] -5 8 &S Wisshy
lengih7 NULLO) ), o] 2@ AR £ A vl £ 8 YW 4 WrIth BoF 1H T 9o
-1 ¥l3}sl3 ValueErrorE 2 A U Th
buffer = 0bjo] W7 ¥ 3 & 74e] 717 & =, ol 71 4 vio| E7} 23 Ut} (lengtholl = X 3
orZuyrth. AA 7 PpyBytes_FromStringAndSize (NULL, size) & AFE3to] W& W
297 oW Flol el & A4 2 HUTE 832 A A & H T o7} el £ AA
7} ol W PyBytes AsStringAndSize ()= -1 ¥I33} 1 TypeErrorE WA Al 7 U th
B2 3,500 W7: o Aol , ko 29 Aol W vho| E7} o] 92 W Typerrrorzh T
4.
void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
bytesoll newpartS] W48 122 A Hfo|EE AAE *byresol] S5 TH SEA7F A Z2E 4%

R4 AR (A uld, lu, zd, 2,50 A -0 2 B 1 ADEE AFNE L v AT
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T bytess] o1 grol e F2 2 FAUTE Al AR 501D 5 90, byteso] T T ol A
Rze o A8 MH A T *byres®] S NULLE AR A A% o9 7 AR

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
bytes®l| newpart®] W85 B2 A vto] E L A& *bytesol| 5 th ©] WA newpart®] Iz
242 gAY

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

g ol = B7sa ulol 5 A4 o) 278 WA B, 908 A2 ulol =D AAE B
5 w8 AH5-3141 4] 2 bytes 7} o] 1] =] The ¥R ol el A g1 4 AThe ALg A wh Ao
e wlo| £ AAe) Fx 057} 0] obd ] o] ¥4 BE L AL o H AT 7 E Hlol =g
A7) F4E Malue( &L 7|28 5 JHUth e A6l w, Al A 2718 2T 43
S, #bytesi= 2717k A3 E vl E L A S 2HA| F L 00] REHH U T *hyres®] A= AH AT
OE o Asyth Addol Asistd, #hyesol]l = A vl EL A= @ sl A= 1L, *byres7}
NULLZ AAE 1, MemoryError7} A A S 1] —10] v135 T},

e Xl

w

iV

8.3.2 n}o| E v A A

PyByteArrayObject
o] pyOobject? A B §-& u}o] A bytearray 2} A = e U T}

PyTypeObject PyByteArray_Type
o] PyTypeObject Q2B 2= ulo] A bytearray A= YEFYH YT} 3ol W A &9 bytearray?}
2o AR Yt

CERL EE]

int PyByteArray_Check (PyObject *o)
A 07} bytearray 2 A o] A1} bytearray F 2] A H & A 2 ukstshy o} o] 4= FAY
e

int PyByteArray_CheckExact (PyObject *o0)
23] 07} bytearray 2] o] A] ¥, bytearray 3 2] A2 ¥ AIAEAE ol ® B WEF T o] Bk
T AT E YT

2 A AP

p

2
T

PyObject* PyByteArray_FromObject (PyObject *0)
Return value: New reference. W3] Z 2 E Z& T A3 Y29 24 (o) 2K €] M Al A 22 bytearray
A& 52 F )

PyObject* PyByteArray_ FromStringAndSize (const char *string, Py_ssize_t len)

Return value: New reference. string=} 71 4 9] (len) 2 5-€] A 22 bytearray A A & w5 Yo}l A9 3}4,
NULL o] ¥Fghg Ut}

PyObject* PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. B}0]| E 8] & a 2} b5 o] o] 2 o] A 2 bytearray & WF&-3U T},
Py_ssize_t PyByteArray_Size (PyObject *bytearray)
NULL EJEE &A%t & bytearray®] 3 7]& QF3-g o}
char* PyByteArray_ AsString (PyObject *bytearray)
NULL 221 EE &3 & bytearray®] -8 char B & 2 733 o}, HH3s]
o) g vhol =7} F 78 U .
int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
bytearray?] W5 W52 27|15 len® 2 Z A g}

rlr
=
ne
9
rlr
ot
ox
9
M
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LA

ol MazE £=E Adl A2 s £AHE FASHA FFUHh

char* PyByteArray_AS_STRING (PyObject *bytearray)
PyByteArray AsString ()% slaZE v 4.

Py_ssize_t PyByteArray_GET_SIZE (PyObject *bytearray)
PyByteArray_Size ()& "2 2 ¥ A.

4 3.3 A] PEP 3938 3
T2 HHE A2 st A
A AL thet EE 3 7
| Rko]of of Yt
Py_UNTCODE*$tUTF-8 8- 88 Al BE AL FURE AA o)l 74X F Yt} Py _UNICODE* EH -
HA = o v EEA YTt
o] A API2} A} API 7+e] A 3ko g ola), $ U T AA= uhSo] 2 v o) el )22 o g = 712 A 7}
2 5 syt
» “F 4 (canonical)” U L= AR & F A= A -2 H1 7= APIY] ]3] w501 BE AA YUtk
THAA TG 7P BEEAA RS }ggqq
s “CUAA” FUZE AA= A" APl 5 SHH(LREA S & PyUnicode_FromUnicode ())&
53 oA 1 py ovicopEt BAR EFFUCH ThE APIZ 287 Aol o5 o3
PyUnicode_READY ()& Z&3)|oF &t}

W2 AHgshel AA f
£ ¥ 9l 57} 128 256 =+ 65536
Utk 294 oW, BE EAEE 1114112 (A4 §UDE

!

lﬂ

A AN FUIE A= #H A= API2}F 7 sho] A 31200 A| A Uth D o] ¢ 2 EE fFUIE
A “FH Ao Ut AA S JH = PEP 6232 X 3AHAIL

L
2l

o _
NI AR

g2 shol el A FURE TR AEH £ 7B FUmE AR Pk

2 27 02U E, 168 E WU EY FAE 2570 FRFI LD e A5 P A%
typedef JUTH Y FUTE FA5 AT wl+=, Py_UCS4E AHESA] Al L

=

Py_UNICODE
o] 21 A E ol Wk 164U E 3 o] 1} 324 E &l wehar_t 9] typedef YT}
W 33004 WA o] wAol A, o] 22 WE Al ho] o] “U) &9 (narrow)” L} “2} 0] & (wide)”
FUZE WA F ol AS AP =R o et 16U E F o] L} 324 E F o] g5 th

PyASCIIObject

PyCompactUnicodeObject

PyUnicodeObject
o] PyobJeCt ABFEL st FUEE AAE vebduth AL BE Fpol, fUZE AA S
Aelste ZE APL &7t pyObject £ E F st whastn g A4 AgsiA = < Hu

B A 3.30]] 7}
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PyTypeObject PyUnicode_Type
o] PyTypeObject A2 2aE o]l FUIE 5 Uty sto]d I =0 str2 =&
Ut

02 APLE A 2= Culazoln me ANE S3e T FUDE A4 U2 27 A& oo E ol A
sohe vl A8 5 gyth
int PyUnicode_Check (PyObject *0)
A7) 07} FURE AA o ALt FURE A8 o] dAdsold 3L BT o] Tt T4
AEFTh
int PyUnicode_CheckExact (PyObject *o)
A 07k FUDE AA AT A E B Arb A ol W 22 BB o] 4k T4 4T
ok
int PyUnicode_READY (PyObject *0)
2242 A7) 07k “F A (canonical)” & A A FIFU T o] AL chefo] AW A2 A2 E
AHg-3t7) Aol e Lok
3E Al 02 WHEkstar, Al Al 9] & A At A -1 Rigkel=tl, 53] w22 &do] dufsty
T4 o
WA 330 F7h

Deprecated since version  3.10, will be removed in version 3.12: o] API =
PyUnicode_FromUnicode ()& A A AQ Yt}

Py_ssize_t PyUnicode_GET_LENGTH (PyObject *0)
FUIE Fapede] o g 2E AR VBT Th ok “78 4 (canonical)” EH] FURE
22 o of T} (AAFSHA 925U Th).
WA 3.39 F7}

Py_UCSI* PyUnicode_1BYTE_DATA (PyObject *0)

Py_UCS2* PyUnicode_2BYTE_DATA (PyObject *o)

Py_UCS4* PyUnicode_4BYTE_DATA (PyObject *o)
AR BX AAAE 93] UCSI, UCS2 == UCS4 A4 o2 |AE H 9 A (canonical) 3
of th3t ZAHE whtY ek A (canomcal) ﬁﬁi o] ¥kE &2 271U A HAFSHA ks
t}; PyUnicode KIND ()& AH§38to] SHlE a2 S AHAA L. o AS AA 287 Aol
PyUnicode_READY () 7} T &% ¢l o] ofF gt}

WA 330 =7}

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode KIND () Ml 29 ZFE ¥F3-gh )

B A 3.30] F7}.

Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND+ 3| X & 3]
Z Ut

unsigned int PyUnicode_KIND (PyObject *0)
o] U FE AA|7} v o] HE AAstE o AHRstE B2F
4 (A8 B2 L) F 1S W T o 7Y
gt (AAFSHA ek th.
WA 330 =7}

void* PyUnicode_DATA (PyObject *0)

A FUZE 3ol hakvoid EJAEE AT Th ot “5FH & (canonical)” £H | FUIE

22 o] oF T T (A AFSHA) 355U Th.

WA 3.30] F7}.

F vlo]l E 4~& YEFY = PyUnicode <
Z (canomcal)” T FUIE AA A ]:
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void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
T+ A (canonical) =& data(PyUnicode DATA ()& A2t 2)of Ut o] ja 2= A AA}
(sanity checks) & 4 3} %] 9.0.0] %3m0 4 A1§517] 913 AU Th. TEAHE THE M AE TFIA
Q-2 = kind gt} data ZRJAEE W A] &l oF U Th. index= FAFE Y A2 (0| A Al &3 T}
o] I value'= S ) Ao 7] F 5] of o} 3 A = Ol gLk,

WA 330 7}

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
% A (canonical) 3 & data(PyUni code DATA ()2 @2 HR)NA T = ZAE
U £ (ready) 2= 0] 35 A k5t

B A 3.30] F7}.

Py_UCS4 PyUnicode_READ_CHAR (PyObject *o, Py_ssize_t index)
“52 % 4 (canonical)” & & 0] o] oF 3k, S UTE A7 00l H EAHE Q5T 2] A% 917] 8 59
St} PyUnicode READ () Rt} E-&Ad o] Bo] HYth

B A 3.30] F7}.

PyUnicode_MAX_CHAR_VALUE (0)
“5F % A (canonical)” 3E & 0] o of B}, 05 7|WFC B ThE FAIE & WrEw ] A e F
EE g th o] A2 3 AR o] Ak F AL S o] H El o] E 3h= A KT B8 A ¢ th

B A 3.30] F7}.

Py_ssize_t PyUnicode_GET_SIZE (PyObject *0)
H A E py UNICODE @ 7|8 FT W9 2 utaght (A2 Aol E AL 21y 7 233
th. o= fFUIE AA o] of U th (HAFSHA] k5 U Th.
Deprecated since version 3.3, will be removed in version 3.12: ©]Z 2~E}Y FUZ = API] 4R AT},
PyUnicode_GET_LENGTH () S AF& 3} nlo]1d o] A A Al 2.

it

AU A4

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *0)
HAE Py _UNICODE EEL] A7|E vlo]E &9 2 W3ttt o= FUIE A A o oF Tt} (A
AFsEA] 95U Th.
Deprecated since version 3.3, will be removed in version 3.12: o] 2~Eld Y F = API9] 4HJUt},
PyUnicode_GET_LENGTH ()& AF&3}o] nlo] 2 o] A A Al

Py_UNICODE* PyUnicode_AS_UNICODE (PyObject *0)
const char* PyUnicode_AS_DATA (Py Object *0)

A py_vunicopE 8ol thet 2AEE v TH WS He = P F7tE ZE ZQAE=R
eeaUth B E @ IE A EE 2378 5 Gl 729 C ol A AHEE o £AHE o]
2= E Yt} AS_DATA H A& B E const char *Z /|AE Yt} o A= FUZE
A oA oF FUth (A AFSHA] %%15145}.

WA 339M WA o] AR oAl WEEAolI - B2 Aol py_UNICODE £ 9
of EA A & wrEojof A - AT £ dFUT (8 HAAFF A NuLLS dE

P
=)
g3ty rh). A PyUnicode_nBYTE_DATA() W3ZEZE AL A Y PyUnicode WRITE ()Y}
PyUnicode READ () & Al-&3tEE T =& o] A5 AI 2

Deprecated since version 3.3, will be removed in version 3.12: o] 28} § YT = APIS] 8t}
PyUnicode_nBYTE_DATA () W E A LE AL E = nlo] 1# o] A SHA Al 2

int PyUnicode_IsIdentifier (PyObject *0)
olo} A olof whe} EAbed o] §E 3 48 Abo W 1.2 WEF T), A A identifiers. 12 7] koW 0L
sk o,
A 3.9004 W FAFL o] FH (ready) F A] F9ke o, ©] = HE Py _FatalError ()€ &

2514 U Th
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Y
FUILEE P #4542 AFFUTE 7P A5 D23 A2 shol T4 o wehC F4o w5 =
Jevjaz

int Py_UNICODE_ISSPACE (Py_UCS4 ch)
ch7} 21 A A of] w2} 1 0] 1} 08 kg k.

int Py_UNICODE_ISLOWER (Py UCS4 ch)

ch7} 2 E A AA of W} 101} 02 MBI T

int Py_UNICODE_ISUPPER (Py_UCS4 ch)

ch7b 221 A of] w2} 1 0] 02 wh- gy o
int Py_UNICODE_ISTITLE (Py_UCS4 ch)

ch7} A& Aol FAFAA o] whe} 1 0]t} 05 RE&H ot
int Py_UNICODE_ISLINEBREAK (Py_UCS4 ch)

ch7} % v} 2 AHQ1 A o] uhe} 1o]L} 02 Wk o,

int Py_UNICODE_ISDECIMAL (Py UCS4 ch)

ch7H10 35 E A A o] whet 1o] 1 05 Wk ok

int Py UNICODE_ISDIGIT (Py UCS4 ch)
ch7} Bl 3 (digit) = AF1 A o] whek 1 o] 02 Hhhety T

int Py_UNICODE_ISNUMERIC (Py UCS4 ch)
ch7} 5 2 (numeric) &A1 A o] whek 101 05 Wk o)

int Py UNICODE_ISALPHA (Py UCS4 ch)
ch7} &3kl F24Q1 A of] whe} 10] 4 08 REghY T

int Py_UNICODE_ISALNUM (Py UCS4 ch)
ch7t QXA ZARAA o] whe} 10] 4 02 Rhk gty o

int Py_UNICODE_ISPRINTABLE (Py_UCS4 ch)
ch7} A4) 7H5 2 B A Ao whek 10k 02 whekgh ) A4S 5 gl Bl Qs b5k Rl o
2+ ASCIL 23] o] = (0x20) S Al 9] 32, ‘rr‘/] F = F Al o] Bl | o] 2ol A “Other” Lt “Separator”
2 gold ZAd Yk (o] &9 oﬂ/ﬂ A 7Hs @ ZAE repr () o] EAL Ol tis| = &2 uf o] A
o]z 5 A ¢ O]'O]: e EAFY ol Y3 Al L. sys.stdout ] 1/]- sys.stderrd] 7] 5% Ex4 9
A elet Aol glssuh)

& API= whE A 3] 22k | o]l A& 5= 5yt

Py_UCS4 Py_UNICODE_TOLOWER (Py_UCS4 ch)
223z WEE BA o o

WA 335 A o] B4 e Alo] & v S g T
Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)
A2 HSE 2 chE o
WA 335 E A o] T g Aol mi g g AHE-FHU T
Py_UCS4 Py_UNICODE_TOTITLE (P)
AE Ao~z HEE 72 ch
W7 3388 HA: o] Fpe
int Py_UNICODE_TODECIMAL (Py UCS4 ch)
103 o] A= Ashd E2FchE Y Th o] 2 o] £7Fs st -1& g Ut o) a2z &
o 2] & LA 7] A FE T
int Py_ UNICODE_TODIGIT (Py UCS4 ch)
3 2y A4 7 W3y 22 ch s a0z Erb5eE -1
o9& LA 7] A ks Th

() mlm T

o
=
rit
s
<
=
s
0
Hu
rr
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double Py_UNICODE_TONUMERIC (Py_UCS4 ch)
double 2 HEH F A} chg WU TEH o] A o] B7b53H 1. 0= WhHUth o] W3 2 &= o9 &
LA 7] A] ek U Th
2 APIE Al8-3to] 2 A0 EE UE 4 dHUth:
Py _UNICODE_IS_SURROGATE (ch)
ch7} A2 A o] E Q1A &Qlstt} (0xD800 <= ch <= 0xDFFF).
Py_UNICODE_IS_HIGH_SURROGATE (ch)
ch7} 9] AZA o] E AR &Ad ) (0xD800 <= ch <= 0xDBFF).
Py UNICODE_IS_LOW_SURROGATE (ch)
ch7} 3t AZ A o] E A A] &gt} (0xDCO0 <= ch <= OxDFFF).
Py_UNICODE_JOIN_ SURROGATES (high, low)
T AEA N E FAE A7t T Py_UCS4 gt WEHgU o) highS) low 7+ A 24| o] E 439
A3} T3 Az Ao E gt

SEREFETY B

Md

SRER

FUTE AANE BED 7B DA G40l A 23he] vl The APIZ AL 3P4 Al 2

PyObject* PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)

Return value: New reference. M| + U E A& WY th maxchar-2 ZA G B2 & A A Hof 2=
ZolEo]of Ut ZALZLO Z, 127, 255, 65535, 1114111 AJ 2o A 712 71712 oz 29 o
T A5
oA M FUZE AAE Tt d 4= HHAYTH o] F-E AFE S BE AA =
aA71E 23T 5 glsdth
WA 330 F7}

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
Return value: New reference. 1% kind(7} 5 3t 3t2 PyUnicode KIND ()°f 23| w3d
PyUnicode_1BYTE_KIND SYUTHE M2 FYUZE AAE H5YT buffer= kind o vz}
EA 1,2 4nto] 29 size W91 o] M)A she) A oF AU Tk,
B A 3.30] &7}

PyObject* PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)
Return value: New reference. char ¥ ¥ yoll A - IZE A& w5t Blo]E= UTF-82 Q17 H
Aoz siAg Utk W3 = A AA o HEARE UTEH W37k NULLo] of W, ek 3 i A A

T AFU, S, dlolH 4] 585 A st

w7} NULLo| ¥, o] &= 8 ¥ 7} NULLE A A H PyUnicode FromUnicode () A3 ZZ g},
o] AF8 -2 H A H o PyUnicode_New () Z WA= 9L, 3Fo] A 3.1200 A Al 74 Ut

PyObject *PyUnicode_FromString (const char *u)
Return value: New reference. UTF-8 2 QT JH E-F 8§ char {3 uol A FUZE AAE W5 TH

PyObject* PyUnicode_FromFormat (const char *format, ...)
Return value: New reference. C print £ ()-22E}tY format EALL 3} 7HA /9] QAALE He| A, 23
sholal U TE Fare] 7] & A4S EUE Fo] oIt EALS MAT T WS AR
o]0} oF 5] formar ASCI 15199 Ao = £abe} 3 23] AA s oF guivh. Thg =9
217} & Utk

8.3. A Fx AH 95



The Python/C API, & x] #] A 3.9.18

EXEA [ 9 =4
5% n/a BEEKES
Sc int Cint® 35, dd &=}
%d int printf ("sd") 2} 53 ch!
Su unsigned int printf ("su") & S5 H]
$1d long printf ("$1d") 2} F5FYH!
311 long printf ("$1i") 2} =53 ch!
$1u unsigned long printf ("slu") & F5FYch!
$11d long long printf ("$11d") & S5 }]
$111 long long printf ("$11i") 9 353 ch!
$11lu unsigned long long printf ("$11u") & F5Ych!
$zd Py _ssize_t printf ("%$zd") 9 =53 h!
$zi Py_ssize_t printf ("s$zi") & FS5FYcH!
$zu size_t printf ("szu") & 5 FYh!
%1 int printf ("$i") & S5 h!
$x int printf ("sx") o} F5gYch!
$s const char* gd.Z228 CExujg.
Sp const void* CE2AE9 1634 B4, ZAZY printf 7} A==
&3 #Aglol BlEE 0x2 A &et= Zlo] R g=
A AAstd A printf ("sp") 2t FFHFUH
SA PyObject* ascii ()& &3 23}
$U PyObject* TyIZ= AA.
SV PyObject*, const char* | -1 FZ = 214 (NULLY 4= 55U th 2}t 5 A of 7|
HrEA d-F35 C A2 (R HA w7} | 7F NULL
o AHEHYTh.
%S PyObject* PyObject_Str ()= &% A3}
%R PyObject* PyObject_Repr ()< 3 &% A3}
AT 5 Gl EU BAE A 29 BALo] BF A0 BALo] Toh2 BAH L, 37} AAE
WA w2 g
B3: vu) e wsle vpo 27} ofd B Utk AUE EojE] BelE rest ot nsyre]
7$E vlo]E 4202 (PyObject* Q1AH7F NULLO] ™), "$A", "sU", "$S", "SR" % "sv" <] ¢
A YUt (PyObject * A7 NULLO] of ©).

B 32009 W73: me11avsh ne11un el B8 A Y] F7bs gl
W 33004 M7 msLin, ne 115 B mszin o] e A We] £ gl ok

B 34004 WAL sn, TRAT, 50T, TaVT, mest, neRv o] B WIS AU E Euje) A ee]
F715 gl ek,

PyObject* PyUnicode_FromFormatV (const char *format, va_list vargs)

Return value: ~ New reference. A5E T MY AdAE HIyg=s AL ALFd
PyUnicode_FromFormat ()% 5 <4 gth

PyObject* PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)

Return value: New reference. A 7R H AR objE FUI= AA =2 7 g}

bytes,bytearray @ 7]E]-H]- |EL R A= F0] X encodingl| Wek errors2 7 2] 3l ol 2] A 8 &
AH-8-3Fof ﬂqu‘gqﬂr = D}NULLOI 597, 0 A9 AR s ol AL 7] RS AL T T (3

SUIE AAE 2 2 2 A= TypeError7t B H =5 Pt
APIE= ol 27} QL2 W NULLS ¥E3Hg ot S 2 A= 93td AR 9 Fx 345 A A Yol

A=UTh

Er

A A2} (d, u, 1d, 1i, Iu, 11d, 11, llu, zd, zi, zu, i, x) 2] $: 0-AF S 2= AUE7HAITH = Fol = AEF Ut

il
rir
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Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
FUTE A Dol S 7= FAE T wHEgh ok

WA 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)
FUILE Ao A THE AA 2 £AE BAGU T of rt Ba e B4 Q8-S 95T
715318 memepy () & EW T o2 Al -12 whekeha o) 8 AT 18 A ke w BA}
H EA E ey oh
WA 339 F7}

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
B2 EAE S A3 YT} fill_char& unicode[start:start+length] ol &Y}

fill_charo] =22 H o AR T I A FAE o & o3 27 o Ao
7159 A 8 e AL ol 8 Al 12 HEgketal o) 9] & A A R U T
B A 3.30] F7}.

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
EADo| £AE FUTh EADL PyUnicode_New () E 58l BHESloloF FUth fULE £
dedonzE, E2AE S Z%'GPﬂ L ob2) S A] 3HA] QFofof T

o) F4t unicode?t § U TE AR A, A 27 B9 E Ho A, AR} AABA 5

A (Z, 22 047 1A) FAg T,
W7 330 7%

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
B G o A EAE S5t o] d5= a2 WA PyUnicode READ _CHAR () 2F @8] unicode7}
FUTE AA 0] e A7} 09 E HolpteA Tt
WA 3.3 7}

PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. =2} Q1 &l X start(ZZ - t}) o A B2} A&l X end(A| 2] U o} 71A] sor
of 9] B 4GS WHU T 5 e AE A A5 A Pk
W 3300 =7}

Py_UCS4* PyUnicode AsUCS4 (PyObject *u, Py_UCS4 *buﬁer Py_ssize_t buflen, int copy_null)
copy. nullo] A=W, @ EAE 233to] £AHE uE UCS4 W Fof] B ALt o 8 Al NULLS
w3l st o2 & A 7“ 'GH/]E]- (53], buflen©] u?] ZolHt} 20 SystemError). A& 54 buffer
b wraE e,

WA 330 F7}

Py_UCS4* PyUnicode_AsUCS4Copy (PyObject *u)
EAL uE pyMem_Malloc ()& AHE3ko] SEHE A UCS4 W 3 of] Bt} o] o] 4l 3
NULL©] ¥F3}+5] 7 MemoryError”Z} A A g U th B85 W 5 o= A 7}
Ut

WA 330 7}

-

o,
i}

P
T
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5215l Py_UNICODE API

Deprecated since version 3.3, will be removed in version 3.12.

o] API 452 PEP 393 @0 ]38} 5145 9l U th. shol A 3.xo 4 Al A 4 k7] W) 2ol 39 552
A% A AR 5 AW, o] Al T Ao Qo) A5 vl me] BAIF S+ e 248 of g o)

PyObject* PyUnicode_FromUnicode (const Py_UNICODE *u, Py_ssize_t size)
Return value: New reference. 5] % =.7] (size) 2] Py_UNICODE | J] uoll A U IZ= 2 .
w= UL 5 91w, o ul = Ul &o] A% A kel th, B2 e ol ElE A S A ALE A2
AQAU T w57} Al Ao B Ak ek

#3517k NULLO] ohU ¥, Mk ke B8 AR D 5 AU Th nhebAl, AT SUTE AR Y 2L
7FNULL Y i ¥ 58 Yt

B ¥ 7} NULLO| ¥, PyUnicode KIND ()&} 2 AN A w225 AFE3H7] Ao B o] )
AWM PyUnicode_READY () & <3 oF gt}

Deprecated since version 3.3, will be removed in version 3.12: o] A 2~€EY F 14 FZ = API

o dB AUttt PyUnicode FromKindAndData (), PyUnicode_FromWideChar () E+
PyUnicode. New () 8 AL83ho] uhe] L8 o A 3141 A .

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)

FTUZE AA S W& py unicopE W3 o gt ¢17] A& EJAHE vEEst ALY, ol 8 A] NULLZ

w3kt Th of R AR E 4 QoW AR py UNTcoDE* AL WHEUTH BT 34k o 2o

d3iz 2xdeZ FEFUL 23 py UNICOoDE EAEA = UFE d I 2AEE 2 8E £
o)

910w, ofuf = R 2-2] C G0l A A58 ) B o] FF ol 52 A A 2

Deprecated since version 3.3, will be removed in version 3.12: o] A 2E}Y U FZ = APIS] & H Yt}
PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () & &A%
) APIE AHg-3te] mho] e o] Al 314 A 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. 517 size®] Py _UNICODE W ¥ o] Q&= ZE 103 £AEL 1
whek ASCIE 527 0-9 2 ThA| ko] U= AA S w5 Utk o€ 7h 84 k8l NuLLE Ha U o

Deprecated since version 3.3, will be removed in version 3.11: ©] A ~E}Y Py UNICODE APIS] &£ <]
Uth; Py UNICODE_TODECIMAL () & AHg-3Fo] npo] 18 o] 34 Al 2

Py_UNICODE* PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)
PyUnicode_AsUnicode ()2} B]<=3} A 2k, Py UNICODE () HH d ol (F7FE £5 A1) £ sizeol
A8 71 Utk 23 py UnrcopE* BAGolE AEH @ TE ZAEV 23E £ 9o,
e R C Bl A B o EA o) el el oA 5.

WA 330 27}

Deprecated since version 3.3, will be removed in version 3.12: o] 2E}Y U FZ = APIS] & H Yt}

PyUnicode_ AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () =+ P 5 A3
A} APLE A-§ 5}l mho) el o] 4 141 A2

Py_UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
MR FAER B fUDE EALS BARS BE YD) W2 B As) A NuiLg w9
Stal MemoryError o 9] & LA UTH 22| ko Aj = @}%‘Q H 3 & RS o} (3 7
A steIE pyMem Free () 8 AFEIAAIL). A Py UNICODE* o= hdE d 7=
=7} 3 5 9w, olul i o 20 C ool ALeE o) EAbdol 2ol £ 5N L.

WA 320 7}

PyUnicode_AsUCS4Copy () Y AFSE A APIE AL-&5Fo] npo] 18| o] A 31 Al 2.

kel m{m ot

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
A A py_UNTCODE ZEE] A7 & FE 9 &2 WUt (A 2 A o] E 2 209 = 3 .
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Deprecated since version 3.3, will be removed in version 3.12: o] ~Eld Y F = API9] 4 H Ut}
PyUnicode_GET_LENGTH () S AF-g3fo] npo] 18 o] A 3HA4 A S

PyObject* PyUnicode_FromObject (PyObject *obj)
Return value: New reference. ZL3H FUTE A H o] A2HAE MEZL AR FUZE AA
SR T ob7} ol w] (A3 o) obd) XA FUTE AA ol H, A A5 Z4AA T A28

ukakghu o,

FUZEU o]o) AH § o] o] AA| = TypeErrors TAA AUt

b
k]
s

2AY A2

A AL AT P AFE o] G AANA L EA2EE UIY T+ Q5 UTh

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char *errors)
Return value: New reference. ¢+ = 2 0] =2} VxWorks @] UTF-8o| U} T} 2 Z A Z ) FAA] 2A Y <17
o BxE e gAYyt A QAT =98] A8 7= "strict "} "surrogateescape" (PEP 383)
YUt Y H <= errors7E NULLO | "strict™ o2 A 27| & AHEF U s 2 £A=2 £ ok
AR Y BAE EAT S AT
Py_FileSystemDefaultEncoding(Z}o]® A|ZHA] Q& 2 AL A FTR) A EAEES YUZE
2] PyUnicode _DecodeFSDefaultAndSize ()5 AFRSHA Al 2.
o] 3= mlo] W UTF-8§ R=S F A3 th

o H17]:

ol

o}

Py_DecodeLocale () &4
WA 3300 F7L

WA 374 HA: o] St oA QF=Z o] =& A 2] 8} al surrogateescape o2 A 8] 7] o] @A)
ZAY AFZYE ALY o] A=, Py_DecodeLocale () ©] surrogateescape®] AFR-H
R, A 2AL AF G2 strictol] AHEH AFUTH

PyObject* PyUnicode_DecodeLocale (const char *str, const char *errors)
Return value: New reference. PyUnicode_DecodelLocaleAndSize ()2} FAFSIAI 9 strlen() &
Rp8-5o] £A4Y 2|2 AL T

WA 3.39 F7}
PyObject* PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)

Return value: New reference. -+ T = A S ot= 2 o] &= 9} VxWorks ol| ] UTF-8 2 21 7 & 3} A |},
2 EgzoA Ax) =AY dnYos ATk ANHE Y Hel 7] serictn st

"surrogateescape"(PEP 383) J Ut} A F = errors7} NULLO| W "strict" o & g 7]&

AU bytes A& WU th unicode= W HE @ BAE TTE 5 A5 UTh

FAFE S Py_FileSystemDefaultEncoding(Fo]# A2 A] g1 AL AT )02 AT A3}

2 PyUnicode_FEncodeFSDefault ()& ARSI A 2.

o] g4 vlo] W UTF-8 =5 FA gt}

o ®B7]:

Py_EncodeLocale () &4

WA 330 =7}

WA 37004 WA o] I o)A k=B o] EE A 9] F} 1L surrogateescape ol 8 X 2] 7] ol & A

ZALD AFIGE ALY o] Aol Py _EncodeLocale () ©] surrogateescaped] A5 ¢l

3,8 2AY AT G strictol] AR AHF YT
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i<

SPEEREE

9 o] 57} Vel A EAIES A FYPSt Y F Y W, Py_FileSystemDefaultEncoding & ¢l
07 A}&3%}31, Py_FileSys temDefaultEncodeErrors £ oY A2l 7] 2 AR5 oF &Yt} (PEP

I PEP 520, A4 2 B4 5 A ol £ bytes ATYoIAR, 0iT W E S

PyUnicode_FSConverter ()5 W% st42 A ‘—’LOH of gt

int PyUnicode_FSConverter (PyObject* obj, void* result)
ParseTuple 13 7]: (B H T+ os.PathLike QA HFHo]2E E3 dL2) str AAES

PyUnicode_EncodeFSDefault () & AF&5to] bytesZ A F YT bytes AR = 9= 1)
29 YU th result= T = AR H A &2 o S| A&l oF 3= PyBytesobject *of of féh% ct.

B A 3.10] =7}
WA 3604 WA A=F A& Tols Y Th

Ax TE BA Fol B BL str: URUFAY, rosr WAL AEHT
PyUnicode_FSDecoder ()5 W3 g4 2 A3 oF gy 1’4—

—

=
=]

int PyUnicode_FSDecoder (PyObject* obj, void* result)
ParseTuple W1 3}7]: (A3 T+ os.PathLike S EFHo| A& 535 7+ q79. o7 Ad2)pytes AAE
PyUnicode_DecodeFSDefaultAndSize ()& /\]-%‘6]-0:] strZ I YUk str AA = Y=
IR S8 JUth result= T+ AHSH A 92 W) S A3l oF &f= PyUnicodeObject *o] of 3
Ytk

WA 3200 7}
WA 3604 WA =7 A4 E wolE gy

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_t size)
Return value: New reference. Py_FileSystemDefaultEncoding s
Py_FileSystemDefaultEncodeErrors o8] A 8| 7] € AF&-3to] A€ & YA J T th

Py_FileSystemDefaultEncoding ¢] AAFH X ¢tow, 2 AL 7oz Zghch

Py_FileSystemDefaultEncoding 2 Al 3 A Z2AF A FZHY Z
o 248 & 9auth A4 =AY dudA BALS Hugslol Hu
PyUnicode_DecodeLocaleAndSize ()& A& Al L

o X17]):
Py_DecodeLocale () &4
B A 3,604 HA: Py _FileSystemDefaultEncodeErrors o & %8 7] & AR )

PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_ FileSystemDefaultEncoding 3}
Py_FileSystemDefaultEncodeErrors o & X871 & AL 3l 4 £8 Ex49 L v]3
SN

Py_FileSystemDefaultEncoding o] AAE A ¢o AP olFagjog Zlshc},
B2E do]E &1 Q2 PyUnicode DecodeFSDefaultAndSize () S AFE3HY A

o
WA 3.600A WH7A: Py _FileSystemDefaultEncodeErrors o & X & 7] & AF&3h

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Py_FileSystemDefaultEncodeErrors o & 2] 2] 7] & AF&-3}o] F
UF= AAE Py_FileSystemDefaultEncoding®@ AT Y31, bytesE HFE Yt} A3}
bytes AR|ol = 9 vho] E7} £3H8 4 9ol 52 5HAA 2
Py_FileSystemDefaultEncoding ¢] AAE X god, 2A|d QI o g sk}

Py_FileSystemDefaultEncoding 2 A& Al Z2A| L AFZ oA 278t= 0 YFo AT 4+
o

FEUTH A 2AY A7 P o Z EXRFE AFPFoF5}H, PyUnicode EncodeLocale ()&
AHEEHA Al 2

o B7):
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Py_EncodeLocale () &4
WA 320 F71.
WA 3.600A HA: Py _FileSystemDefaultEncodeErrors o & 2 7] & AF&$H ).

wchar_t 2] ¢

A Q3= Z AW E o] Y3t wechar_ t A Y:

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
Return value: New reference. 5= A size®] wchar_t ¥ ¥ woll A U I = AAE W5 YT} -12 size
7 A 347 wesleng AFEEFo] 2o & Axg A oF 3-8 e Yt As)shd NULL-S
sk o

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
FURE A WS wehar_t W3] woll ZAFRIY T H ) sizewchar_t A7} SARE U T (F 3
d 5% 2A AT 5 QLU th. BAE wehar_t £4F 2 Lbol el 7h B SHE 12 wEkgh o),
2 uchar_t* FAGL 92 FBH £% 93 ofd £E Yo f5A L. S8 =210
ZostHwchar_t* BAF ol 92 UeA] At A2 T &4 A YJUth Ed wehar_t*
ALt 9 EAH EHE 5 90w, o2 As) R C F59h WA A8 v EApD o] 2
27l Foll folsHii Al 2.

wchar_t* PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
FUIE AAE Spol= 22 AL E HAG UL 28 AL T EAZ Sd Ut size
ZknuLne] ofy ™, (F3 4 T8 FAE A9 3 $ho]= FA2 £F #sizeol] FUTH AFwehar_t
ALl d ZAE TS 5 UL, o] & A5 hFEE ] C ot A AHEE wf) E AL o] ] A
ol 7230 Al L. sizeZF NULLO| AL wchar_t* BA}E o] @ BAE 233 valueError/} 24}
Fh .
/-8 Al PyMem_Alloc () ol 3 EFH W E NG UTH( PyMem Free ()& A&t 3] A 814
A L). ol 3] Al, NULLE B3} #sizes A 2 = A k5 Ut W2 2] &do] 4331 MemoryError
224U
WA 3200 7}

B A 3. 704 A size7} NULLO] I wchar_t* EX}do]l 4 EXE £3561H ValueErrorE WA

A7,

=
o,
1
i}

ol L5 & 98 C2 AA4E U Td JFS ATFUch oyt I EL ZF 3 FFES
ol AH AT 5 dFUH

b3 APLO] T &2 F 7l 2] <12} encoding ¥} errors & 3 310, W str () XE AA YA AET
22 v gtk

encoding2 NULLZ A ASH 7|8 A7 UTF-8¢] AlgH Ut Y A" 352 3
A o] & AF Yo PyUnicode FSConverter () S AFRdoF FUth oA YRAow W
Py_FileSystemDefaultEncoding & AR UL o] W= ¢l7] A8 o g Aeljojofdyrnt: 47
A 2o A= ZA EAE ol thst ZAE 7= 41, th2 A| 2 J o A= A3 A Zkell AAg Ut (O 5§

Z g2 79 0] setlocale S T & uf)).

ol Al errors 2 A H =], T of tisf Fold 72 A2l & AHg e o lste NnvLLE A4 E
AUk ZE W 2ol thak 712 ol 2] A 2] “strict” YUt} (ValueError 7} T8 oh.

The codecs all use a similar interface. Only deviations from the following generic ones are documented for simplicity.

+
H
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o

IR}

=2

1
fin}

22 Qv md APIY U T

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *errors)
Return value: New reference. AT E A 52 size v} EE YT Y3l FUZE AAE TF YT
encoding@} errorsi= str () W& o] 22 o] 5o 7] Wt 22 dudyth. A8 92
sho|xl 9 FA2E § Ar-§-&to] 23] g Utk FE oAl of &) 7} A 8HE NULL-S RESHe U T

PyObject* PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *er-
rors)
Return value: New reference. + U= AAE AF QG stal AFE 5ho] 4 bytes A A = qH&3Hy o}
encoding@} errors+= U I = encode () WA & 9/] 722 o] 59 w7l Aot 22 o u J Yt A&
SLeLS ol 1 21e] A A P& A BTl 25 LIch. 7ol A o517} S NULLE Wy
Yot

PyObject* PyUnicode_Encode (const Py _UNICODE *s, Py_ssize_t size, const char *encoding, const
char *errors)
Return value: New reference ZF=0] A size2] Py_UNICODE ¥ ¥ s& ¢l 7 95} 1 5}o]# bytes 21 A S =13+
Ut} encodingT} errors= U I E encode () WA EQ] ZH-2 o] 59 ufj 7] M4} ZH-2 ojn| QJ T}
AHSE 392 sto|x FY HAXEEE /\]'%:5]’04 23 P Utt. Zg oA o 2] 7} g 8 H NULL-Z
LliacgBhe

Deprecated since version 3.3, will be removed in version 3.11: ©] A ~E}Y Py UNICODE APIS] £ <]
Ut}; PyUnicode_AsEncodedString () < AF&3le] ulo] g o] A S Al L.

UTF-8 7.1

t}2-& UTF-8 74 APIY Y t}:

PyObject* PyUnicode_DecodeUTF8 (const char *s, Py_ssize_t size, const char *errors)

Return value: New reference. UTF-8 2 917 % B2 59 size H}o| EE Y I Y3t FUTZE AR S
Whs U e el A o] 7h 3 sk NULLS REE U .

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize_t size, const char *errors,

Py_ssize_t *consumed)

Return value: New reference. consumed?7} NULLO| W, PyUnicode_DecodeUTF8 () A3 &2 gt}
consumed7} NULL O] obU ¥, 338 2 ¢4 51 UTF-8 vlo] E Al A A& o2l &2 A 219 A ‘E%’S Ytk o] ¥
Sl E U I G A ko g H vlo] E <= consumed ) A7 Y ot

PyObject* PyUnicode_AsUTF8String (PyObject *unicode)
Return value: New reference. UTF-8-& AF&3lo] U T = AR E A7 Y3 A5 5ho] 4 bytes 2
A2 23 o) ol 2] A 2]z “strict” Utk I o] A o 9] 7} A 5 NULL- WHE U T

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ ssi&e 1 *size)
3 2412 UTES 215190] 92 918 Wakstan, A 239) 27 (o] = 991 2)
sizeol] A1 U th. size Q1 A= NULLY 4 A5 U th; o] A9 27 7F A 39 ] ¢k th vkskE v 9

A rhe W 2= TS YA o] DA, A 279 vhol £k 3745 U o (sizeo] E 85 A
A& .

of 8 7} g oh i, NULL o] of| £ A7 7 A WS 3L size7}F A G A gk 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.

B A 3.30]] &7}
WA 374 HA: w38 & o)A char *7} o}y gf const char *uth

const char* PyUnicode_AsUTF8 (PyObject *unicode)
PyUnicode AsUTF8AndSize ()9} ZA v 27| & A A3A 5 th.

B A 3.30] &7}
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WA 370 A HA: w3 L o)A char *7F o}y 2} const char *Juth

PyObject* PyUnicode_EncodeUTF8 (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8-& A}-8-3}o] 520] A size®] Py UNICODE W ¥ s& AT 3}a1 1}0]
2 bytes 244 & wHEHU T FZdof| A o 9] 7} A 319 NULL-S RESHU o)

Deprecated since version 3.3, will be removed in version 3.11: ©] A 2€}¥ Py UNICODE
API9] d X JYrt}; PyUnicode AsUTF8String(), PyUnicode AsUTF8AndSize () Y
PyUnicode AsEncodedString () & AF&3}o] ulo]l1d o] A AL

UTF-32 79

<2 UTF-32 29 APIY Y t}:

PyObject* PyUnicode_DecodeUTF 32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-32 2 A3 QJE W3 BEX} Ao A size v} EE T Z Q3 3| F 7Y
= AAE YT errors(NULLO] oFU W) = ol 2] A 2l & A Fth 7|23k “strict” Y U T}

byteorder7} NULL©] ofU W, O] F T &= X A H Hlo| E £ A& ALL 5] f 7Y LS A 23 o}

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

*pyteorder7t00] 1, & H o] el 9 x-& 41}o] E7} Hlo] E =4 F A (BOM)°| ¥, T]F T 7} o]
Wpol = ¢4 2 185 7 BOME A3} fURE EALo] BAH A 25U ) *byteorder7} -1
ojLf 10|, R E HIO|E A FA| 7L ol HARE YT

48 Z, *hyteorder= Y 2 H| o] B 2] EoA HA] vlolE A E AAH YT
byteorder 7} NULLO| ¥, T 92 o] E| H 4 R E & A &3 o}
el A ol £] 7} A s NULLg W Tk

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py ssize_t size, const char *errors,
int *byteorder, Py_ssize_t *consumed )

Return value: New reference. consumed”} NULLO| ¥, PyUnicode_DecodeUTF32 () A3 52}
consumed7} NULL®] o}, PyUnicode DecodeUTFBZStateful () & =3 294 UTF-32 v} o]
E AR 4% el m ol A7) gt vhol £ 4) & ol e 2 A 25 shuich olel g ol =+
Uids A gon fIGH vfolE £+ consumed"ﬂ A2dg Yyt

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. V| ©| E] B H}o] E <=4 2 UTF-32 Q1 7 QJ 2 AF&-3lo] 1}o] W nio]l E B}
Qg Mgy £AQL 34 BOM th2 e A Ak o2 A e “stric g Utk 0] A
o 9] 7} WA 3F A NULL-E wkSHghy ).

PyObject* PyUnicode_EncodeUTF 32 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int by-

teorder)
Return value: New reference. s°| = U Z = to]E] 2] UTF-322 AFZHH S =8 5t+= go|H
bytes A& WU 282 1’/}3 H}OlE Aol w2t 7]%%14f+-
byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)

byteorder == 1: Dbig endian

byteorder7} 00| ¥, &9 2242 &4 F1Z = BOM wt= (U+FEFF) & A&ty T + 2=
o A=, BOM w7} eFoll S5y h

] ¢
Py_UNICODE_WIDEZ} O] X] ¢t o, JZ A o] E ol Tdd I =
T o A o 2] 7} A 8 NULLS REH Y oh

Deprecated since version 3.3, will be removed in version 3.11: ©]&d 2~€}Y Py UNICODE APIA gr
AUt} PyUnicode AsUTF32String () ©]Y PyUnicode_AsEncodedString() < /\]-3—'6]-01
} |28 o] A sH Al &

H:l

JE= 249

*
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UTF-16 =9

<2 UTF-16 Z9 APIY Y t}:

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-16 2.2 AT Y H W3 E AL A size B} EE T Z Q31 s
FUIE AAE YT errors(NULLO] ofU W) = ol ] A8 & Ao Ty th 7]E 3k “strict”

.

JYct.

byteorder7} NULL©] o}U W, T AT = A A H Hlo] E A& AFL3te] T 2 Y2 A 23 o
*byteorder == -1: little endian

*byteorder == 0: native order

*byteorder == 1: big endian

*byteorder”7F00]l, & wo]El 9 AL 28}o]E 7} vlolE 4 A] T A (BOM) o] ¥, T] AT = 9]
Hho] E A 2 A% 1 BOML A3 $URE E24L o] BALE A ek th *byteorder7t -1
ol 1o BE upol & 4] A7} o] BAFUTH(\ufeffuf \ufffe £217} FUTh.

After completion, *byteorder is set to the current byte order at the end of input data.
byteorder7t NULLO| &, S 8|2 | o] E| 2 = A R E= AJ 23 T
el oj A of 9] 7} @AY 3h W NULL-S WHEHEY o)

PyObject* PyUnicode_DecodeUTF16Stateful (const char *s, Py ssize_t size, const char *errors,
int *byteorder, Py_ssize_t *consumed )

Return value: New reference. consumed”} NULLO| ¥, PyUnicode_DecodeUTF16 () A3 &2t}
consumed?7} NULL®] o}, PyUnicode _DecodeUTF16Stateful () & T3 B4 UTF-16 v}o]
EAAACIY E5 W)= 1} B ARG ) E ol 2 A2 S 25y o2l 8 ol =
EUIdEA gon I YH ulo)E 4= consumed ol A 7¢H YTt

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. U] ©] E] H v} o] E <= X 2 UTF-16 ¢1 7 -2 Al-&35}o] u}o] 4 ufo]E &2}
QL W Tk FALL G4 BOM vh e A2 ok ol el A2 etV ek, 3o of A
of| 9] 7} &Y A NULLS WHEH U T

PyObject* PyUnicode_EncodeUTF16 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int by-
teorder)
Return value: New reference. s°l| = -+ T = tf o] E] 2] UTF-16 Q1 FHJH 3E-S E 351+ 1} o] A bytes
AAE Wyt 82 tha vhol E A o wet 71 S5 Yt

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder 7} 00 W, &8 £x}d2 34} 1) 7= BOM 1} (U+FEFF) 2 A 23 o). th2
o) A=, BOM 1} 3 7} oFol] 27} %] ek T},
P

i

2

n

Py_UNICODE_WIDEZ} Ao E W, &Y Py UNICODE ko] AZA0E oz ZTAE = 9
YA ¢ko W, 7} Py UNICODE 3t-2 UCS-2 #AHE 3 A g Ut

Felof Al of 9] 7} A 8h W NULL-S WHEHEH Y T

fy

g}

Deprecated since version 3.3, will be removed in version 3.11: o] & 2~E}d py UNICODE APIS] 4§

AqUYt}; Pyunicode AsUTF16String () ©|W PyUnicode AsEncodedString () < AF&3}o]
ulo]l & o] d SFA Al L.
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UTF-7 39

<2 UTF-7 29 APIY Y t}:

PyObject* PyUnicode_DecodeUTF 7 (const char *s, Py ssize_t size, const char *errors)
Return value: New reference. UTF-72 A3 QP H A4 59 size Ho| EE T Z Q3] FUZE AA =
WU T ZEof| A o 9] 7} g sk NULL= REHE U o

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed?7} NULLO| W, PyUnicode_DecodeUTF7 () X3 5Z-gt}.
consumed”} NULL o] o} W, 338 5 244 31 UTF-7 base-64 A AL o] 2] 2 A 2] ] 9k 14 o} ol st
Hho] £ TR A ghon] LY Hhol £ 4 consumedo] A4 Uk,

PyObject* PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py_ssize_t size, int base64SetO,
int base64 WhiteSpace, const char *errors)
Return value: New reference. UTF-72 AF&-3}o] o] X 37|19 Py UNICODE W ¥ E QA FJ 3}
2 bytes A& WU ) Fdof| A of ] 7} g 5FE NULL= RESHHY T}

base64SetO 7} 0©] of U, “Set O”(t}= EH3 oJu| 7} 9= T FA) = base-64 2 QA FHFH T}
base64 WhiteSpace 7} 0 ©] 0}1/] H, FH L base-64Z AT 1/] t}. spol A “utf-7° ZE Q] 74

o7 AAPYTH

Deprecated since version 3.3, will be removed in version 3.11: o] A 2~E} Py UNTCODE APIS] £ <]
Ut}; PyUnicode AsEncodedString () < AF&5to] npo]l 1| o] A 31 Al 2.

K
i
o,

T o] AA 9]

&

EE

Jo
L
R

kv

2L “F YT o] A A o] & (Unicode Escape)” T & API ¢ U t}:

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. -FU T = o] A o] Z A FHH F AL 59 size H}o| EE ] W51 {4
SE AAE BwE U TH o)A o973y NULLE B T

PyObject* PyUnicode_AsUnicodeEscapeString (P) Object *unicode)
Return value: New reference. S+ T E o2 A o]|ZE AFRSt] FUIZE AAE QIS 2HE
bytes 24 = WL T, o 2] A 2] “strict” 2] LI e, 150l A] o] 9] 71 WAy 3Rl nUTLE HHETL o,

PyObject* PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s, P) ssize_t size)
Return value: New reference. 5+ U T & o] A o] Z & AL 3e] o] A size] Py UNICODE B ¥ &
QAT P35} bytes A& wkSHg th F gl o) A 04131 7} A & NULLS Bhekghy o)

Deprecated since version 3.3, will be removed in version 3.11: ©] A ~E}Y Py UNICODE APIS] L H <]
Ut}; PyUnicode AsUnicodeEscapeString () & AH-&3Fo] ulo]l1d o] A AL

il

oS & “QA] U FE o] AHA o] iZ (Raw Unicode Escape)” T2 API¢ U t}h:

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py ssize_t size, const char *errors)
Return value: New reference. QA U T E o] AA|o|=Z 217 H] Q B2} 59| size HFO]EE U] Z Y 3}
FUZE AA S WU th I A o 9] 7h 385 E NULLE RH Y Tk

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. QA FUIE o|AA | ZE AME3Lo] FUTZE AAE AT A3}
AIE bytes AA = &Y ok ol F A 2= “strict” YU I A o 2 7} LA sHE NULLS
Ak ghgh o

o

PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. QA U T E o]~ 7F| o] ZE AL-&31o] o A size®] Py UNICODE W ¥ &
01515 5131 bytes 214 & WHEHELI O}, 3 eol A] o) 7} WA 5hE NULL S RHEHEH O
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Deprecated since version 3.3, will be removed in version 3.11: o] A 2~E} Py UNTCODE APIS] £ <]
Ut}; PyUnicode_AsRawUnicodeEscapeString () ©|W PyUnicode AsEncodedString ()
& AFg3ke] vlo] e o] 4 BHAIA 2

Latin-1 = ¢

£2 Latin-1 78] API Ut} Latin-1-& 7€ 25672] 51 2= M40l o dabn A3 Fof Telof A
o]t 588k
PyObject* PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1 91 7 ¥ -r‘X]' 59 size IO EE Y7 Ydte] FUIE AAE
wHE Ut Z oA o &) 7} A & NULLS BFEkehy o)

PyObject* PyUnicode_AsLatinlString (PyObject *unicode)
Return value: New reference. Latin-1-2 AF23lo] FUIZE AAE A7 Y3t A5 5Fo] A bytes
A 2 9y ol 8 A 2l “strict” J Y o Z @ | A o ©] 7} WA &1 NULL-S WHEHEHY T

PyObject* PyUnicode_EncodeLatinl (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1-3 AF&-3}o] S20] A size] Py UNICODE W] ¥ & QAT Y3} vlo] A
bytes %€ Wkgkh o). 3o A o 9] 7} 24 5HEl NULLS WhEkgh o}

Deprecated since version 3.3, will be removed in version 3.11: o] A 2~€}<Y Py UNICODE API9] Y5 <]
Ut}; PyUnicode_AsLatinlString () ©|\Y} PyUnicode_AsEncodedString () € A& 3}]
ulo] 1 o] A BHA Al L

ASCIl 7.9

=< ASCII Z 9 APIY Yt 7H| E ASCILHl o] B &k 5] & F U th th& BE ZEE o8& AT

PyObject* PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCII Q1 73 ¥ —rX} 59 size A}l EE T Z Q3] FUFE AAE
wHE Ut Z oA o &) 7} A & NuLLS Bk o)

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCIIE A-&3le] FUTZE A& A7 Y3t AE 5ho] 4 bytes 2] A

= Wk o) ol 8] A 2 “strict” U Tk, T8 o] 4 o] 9] 7} A 5wl NULLE whEHh o)

PyObject* PyUnicode_EncodeASCII (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCIIS AF-8-3}o] 0] X size®] Py UNICODE ¥ 35 Q17 33}l sfo] A
bytes 7 212 WheghL o, Te oA ofl 9] 7} Al el nuLL g Wk o)

Deprecated since version 3.3, will be removed in version 3.11: ©] & 2€}lY Py UNICODE API./] SR
JdYt}; PyUnicode AsASCIIString() ©|YW PyUnicode_AsEncodedString() < A& 01—01
ool el o] 41 5H1A] 2

A 2

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.

D EEEPCTIRICE

PyObject* PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const
char *errors)
Return value: New reference. 51 X mapping 21 A& AF-&31o] AT H ALY 5] size HFo|EE T Z

dote] fFURE A E v Ut ZdolA] of & 7} 288 NULLS RHEH Y T
mapping ©| NULL 0] Eﬂ, Latin-1 ]2 o] A8F Utk 12X &2 mapping-S HFo| E X 4= (0] A
255 Atolo] A E FUIE # }Oﬂ, xq"l“(‘quJ:-’-E A2 g Yt E None 2 2 wf g 3)j of
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STk v = 7 k-2 o] E ¥lo] E (None, 0xFFFE B '\ufffe’ 2 wj3 =& A%t ol e},
LookupErrorE ek 2) & Hol ¥ %) - vj o2 2 2% o] o] & WAl Ay},

PyObject* PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)

Return value: New reference. <=1 X mapping 21 4| & AF&3lo] FUIZE= AAE QA7 Y531 A4S bytes
AAZ T ol 8] A 2l& “strict” G U T Zdlof|A] o] 7} g & NULL— Ll dni=

mapping A= FUIZE A Z 55 bytes A, 00 A 255 Ato] 2] A4 = None 2 UH oH oF
gy th Noneof w3 = & Z &9 off e} v = X] o7 A A (LookupErrorE F43h= 2)

RO A ke P o g A gH o of & 7} A g ok

PyObject* PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping,
const char *errors)
Return value: New reference. 51 A mapping 21 A & AH&-3}o] F0] 7 size] Py UNICODE W HE AT
Y53 1 BTHE bytes A2 WHEFUTE o)A o) 7w sk NULLES WEF U T

Deprecated since version 3.3, will be removed in version 3.11: o] A ~E}Y Py UNICODE APIS] &£ <]
Ut} PyUnicode AsCharmapString () ©|W PyUnicode_AsEncodedString () = A&
whol 22l o] A 341 Al 2

the 9 APIE RUTEE FURE R P IThs B4 SE

PyObject* PyUnicode_Translate (PyObject *str, PyObje([ *table, const char *errors)
Return value: New reference. =2} w33 gl o] B2 A& 3lo] Ex DS sty 23 FUFE AA|E
SESRH o). 38 o) A o) 9] 7} @Al SE NuLL S Wk o
g HolE FUIZE AT AFE FUIZE A5 F5 U None(ZAH7F AHA| 5 =5 gy o o
o % 5 of ] .
g Ho]E& __getitem () AHFH o] “Hﬂ Fotd Huth g el et Ald AT
Urtt i F g R k& B2} A4 (LookupErrorE Fdl= 2= A= g X 1 Itz B }\].% 141;].
errorsi= T E | A 9] AxbA Q1 o] w] Pt 7]2 of 2] A 2] & A e UERE NULLY 5 s YT

PyObject* PyUnicode_TranslateCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *map-
ping, const char *errors)
Return value: New reference. %2} mapping B 0] &2 Z 8 3}o] F0] R size®] Py_UNICODE ¥ & H3EH
33 A3} FUDE AAE VBGUT T A o2 7H Y5 NULLS WU o

Deprecated since version 3.3, will be removed in version 3.11: ] 74 2€}Y py UNICODE APIS] & H ¢
Ut}; PyUnicode _Translate ()W LuF T 9 7|8l APIE AFE-SFo] nlo] 1 o] A 3140 Al 2.

ﬂll

n:°l‘

952 & MBCS ¢

ThgS MBCS 39 APIIUTh AR 990 A vk A8 3 5 9101 Win32 MBCS ¥ 37 & A1-8-3}¢]
WS 7 A5 o MBCS(E £ DBCS) &= §HA] 3117k ofvl el 158 2 e 2glol § 2l b4l Al 2. o4
AL see A ek 7] A% AR A4l olal FojH e

PyObject* PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS Q17 H E 214 59 size o] EE t]FZ Y 3}o] U T E A A
SHEUTH Zdof A ¢ 9] 7} #g3HH NULLS RHEHEU ot

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed )

Return value: New reference. consumed?} NULLO| W, PyUnicode_DecodeMBCS () A3 5 Z-g ).
consumed 7} NULL©] o}, PyUnicode DecodeMBCSStateful () & 53] A3 (lead) H} O] EE
YT QJ3HA] ¢kl Y I JE vEo|E =7} consumed ol A 7¢H YTt

PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCS & A-g3to] U FZ = AR E A7 Y3t 2745 50| 4 bytes 2
A 2 2y Tt ol 2] A 2l <= “strict” U ok g o] A of| 9] 7} A 5 NULL= HEEHU T

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. A A H T & o] A& AFRSto] FUZE AA S A7 PG5t gfolA

i
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o Al ol £] 7} g & NULL-S RESH Ytk CP_ACP I E H| o] A&

bytes 24 7] & Wheksh ). Ty
Azt

AH&-3Fo] MBCS Q17 H &

WA 339 F7}
PyObject* PyUnicode_EncodeMBCS (const Py_UNICODE *s, Py_ssize_t size, const char *errors)

Return value: New reference. MBCSE Al-&35}10] 520] A size2] Py UNICODE W& QA Y5t uho] A

bytes 21 A & W+ o). 9 o A o 9] 7} EAY 3 NULLS WHEHE U o}

Deprecated since version 3.3, will be removed in version 4.0: ©]| A A€ Y Py UNT CODE

API9 dXJAYT}; PyUnicode AsMBCSString (), PyUnicode_EncodeCodePage () E &
PyUnlcode_AsEncodedStrlng() 2 AF2-5}e] mlo] 1 o] A A AL

AA 2} AL S (B olA EAL ol2taL sHlsUth A2l d & 9o

PyObject* PyUnicode_Concat (P) Object *left PyObject *right)
Return value: New reference. 5 T2 9S o]o]Eo] 3l M2 FUIE EXEL A

ol
t

S[=s

PyObject* PyUnicode_Split (PyObject *s, P\ Object *sep, Py_ssize_t maxsplit)
Return value: New reference. =A4 & £83to] FUTZE EA1Y gl AEE 11]4—3114 t}. sep©] NULL
ol¥, RE I R FAF A E&o] Pk 2192 ko, —Zroix T Aol A E ol
Lol o}, 2 o) marsplit E-o] £ F U S50l W, Al eho] AR A Shauich, FEAE A}
2l aEo] 239 4] gheruh.

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. Split a Unicode string at line breaks, returning a list of Unicode strings. CRLF
is considered to be one line break. If keepend is 0, the line break characters are not included in the resulting
strings.

PyObject* PyUnicode_Join (PyObject *separator, PyObject *seq)
Return value: New reference. 517 separatorS AF-&3to] EX14E A|E2~E AZsty 23 U FI=
21 g whagh o,

Py_ssize_t PyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end,

int direction)

substro] o] 2 18] LA A (direction == -1 FFAF X & 432 o] v 3}, direction == 12
Hul A 425 v Fyrh stristart:end] 5&} o %] 39 rehatUh, 1@ ko 0S Hk
St Ao B 18 Ba o

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py _ssize_t start, Py_ssize_t end, int direc-

tion)
Z 0] A directionS M-85+ (direction == 12 A ¥eF AME o) w] s} 1, direction == -1 9 ¥}3F 7
A JuUth strstart:end] oA subsro] A AR 9 X & WU T kS k-2 A A A
A A AJUTE -1 3 Aok FEo] gla= UEtH AL, -2+ o g7 383 o 2] 7}

9459 e2 bt

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direc-
tion)
Z ) A directions A&+ (direction == 1-& AW}eF A M-S o n|3}11, direction == -1 9}
2 9 u gyt strstart:end] oA *rZ]-ChA A AR 925 gy vks %)\'\_ A
SRS AT 1S WA o YEE A, 2t o e ol
945 98-S e Ut

WA 3300 7}

WA 3. 704 HA: starte} end= ©)A| stristart:end] A H AFEE 2 A FH UL

|
°$

10T gy
N

O
)

oI

>
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Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
str[start:end] oA subsrro] XA A T4t 4 gt oy 73 etE -1
whEHg o,

PyObject* PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t max-

count)
Return value: New reference. strol| A substr®] 2| ™ maxcount 5 7S replstr 2 VL1 A3 F-U I = A A

£ WY T maxcount == -1 RE 575 WA TS o v g
int PyUnicode_Compare (PyObject *left, PyObject *right)
T A S vlwsta 747 2hg, 25, Foll thal -1, 0, 12 WY o
o] Bt A Al —1L utEEle g, oEE B 93] PyErr Occurred ()& 3Z3) oF &
U,

int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
FUZE A uni s string?} A 28} 2k 2 25, ZE, Foll thsll -1, 0, 15 WFEhehy ok ASCIL®
AT YH BALw AL Ao] 7HF FA T, ¥ ASCI B4V 239 @ g4+ 92 BALLS
ISO-8859-1 & &} A gt}
o] & A& WAAZ A dsyth

PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. 5+ U I = ALY S ¥ 53 v 3 (rich comparison) 33 TF2 £ Y&
e o
o &} 7} A5 NULL
e JF A H|A =Py _TrueYPy_False
o 3 23S A4 ¢glo Py NotImplemented
op°ll 7}5 3k k2 Py_GT, Py_GE, Py_EQ, Py_NE,Py_LT % Py_LEY YT}

PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. format>} argsol| A M| A AA & H13ghU ) o] AL format % args

o} g A o

int PyUnicode_Contains (PyObject *container, PyObject *element)

element 7} containerol| Z 3= o] 9=X] &l star 1of wpef Fojuk A RS HHEgh T
element="4Yd 24 FUFE FxG 2 A W3S oF ). o 2] 7F Qo —10] ¥k Ut}

void PyUnicode_InternInPlace (PyObject **string)
17} #siring & A 212] o) A 2B (intern) Ttk 1A hol A fURLE FAAE 7l £
o] Faofof Ut #smring 22 71E U™ £AL 0] e’ R %
(o] A F2E AA Q] A2 A5E FaA 7|0 A" H 2xE AR Fx 3AFE SRR YU,
257 o fsringWt T2 £ Y FUTH(Fx SI4E S AU
B2 o] ob7] 7k AT, o] 48 FE A% T ol AL
TEFAAE 2FEYUH)

PyObject* PyUnicode_InternFromString (const char *v)
Return value: New reference. PyUnicode FromString ()3} PyUnicode_InternInPlace ()%
Z%, Q™ (intern) A A FUFZE FAHE AA L 22 gHe 7H o] Aol 1" | A A A of] th gt
A (2§87 F2E DI
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8.3.4 FZ& AA)

PyTupleObject
o Pyobjects] Au L stol il FE A E ek,
PyTypeObject PyTuple_Type
o] PyTypeObject AAH AL
e,
int PyTuple_Check (PyObject *p)
p7tRZ AA AL 7 Uﬂ«l AME P Al e SeFU o] e 3 4T EUth
int PyTuple_CheckExact (PyObject *p)
pFEE AA AT, B2 B A8 go dadAE oW AL EAF U o) BhE B4
4B,
PyObject* PyTuple_New (Py_ssize_t len)
Return value: New reference. 7] len Q1 & AR}, A3 A NULLS WHeHg U T,

X,

oW F2 B e Utk shol A A3 tuple} 2 AA Y

PyObject* PyTuple_Pack (Py_ssize_t n, ...)
Return value: New reference. 7] n Q1 Al = AR}, Asf A NULLS 933Ut &2 3
ol AAE 72l 7= F5 n W9 C AAE 273} H Ytk PyTuple_Pack(2, a, b)
Py_Buildvalue (" (00)", a, b)2FS5IUch

rlr rlo

Py_ssize_t PyTuple_Size (PyObject *p)
T2 Al e £ E WobA, g 752 2718 gy

Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
52 p9 2712 HBEY . o] 2715 N0LLe] o T FEL FhelA of T ol 2] AAE S8
A SFsyth

PyObject* PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7} 2] 7] = 52 9] pos 9 A o] Y= A A E 9r&-th pos7t HY
2 ¥ oji}w, NULLS ¥HSHe} I IndexError Oﬂﬂ S AR FgUch

PyObject* PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PyTuple_GetItem ()2} B3R qE Q1 AHE 3ol5HA] 95U th.

PyObject* PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. p7} 7}2] 7] = 5= 9] lowS} high A}o| ] & 2to] AE wistal AL}, Al sf alH
NULLS 9B T o] AL ho] M B4 pllow:high) 9 S5 3TH e AE o HEe]
REREEEEED S

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
p7k 7}e 7] = 7= pos A1 X ol AA ool HE F2E AYdUTE AFsHd 05 v Th pos7t
WA E Bl U d, -1 W8Sl IndexError o 9] & A At

i ol e 0011Fﬁfﬁé‘i%“gﬂi”%%%%%-‘Hﬂoﬂﬂ Zoll ol = FEol 3t
1ES

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
PyTuple_set tem ()T Mol A W, o8] AAE o1A] ghoml M2 F2S AL o+ wh* A1-83)

oF gk

Nt

SetTtem ()8 2], LA =0l = t 3t

F3: o] T2 ool S FRE“F AL, PyTuple
F2E WE A FFUTh pos A A A FE2 BE 2= F4FUth

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)
RE 2718 24 E O AT 5 5T newsiz
2t AR ==, AA o gl =7} st 9L

olv] e AW o AE AHEEA PPN & T

et FE2 2L o7k Ptk FEL2 BHlo]
w v A-g-5 oF Ptk FE o] A= ThE Fo]
=34 AL 2.7

2ol AA AU Eol 55U
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HEedd Rdynh 4Esiu o
=317 A Aok 7 A= <
3, -15 WkHSaL, *pS NULL

eSS FEL e oz
gt ool BE L, ol ARGl o B4 E B
Uk wp7h Fz ke AA7E ek E el vpe A
d 7‘3, 5}, MemoryError U SystemErrorE WA A 71 YT}

l-m it dfo i

8.3.5 I-2A| XA AA

FZ A A B (struct sequence) A A= namedtuple () AR S CS7IEYULH S o]EFHEE &35 3
Foll AN 4 e Al FEYUTh F2A) /\]"ﬂig fa=e ki) ‘ﬂxi S5 FERA XD FE sk

k.
PyTypeObject* PyStruct Sequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. o}#]ol] A HH desco] Ho|BHZ MEL FZA Al D2 S HEY T
A3 o] A AEAE PyStructSequence_New () 2 95 4= 5 th

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
descZ F-Z A A A2 E ryped AR e ol A 2785 T}

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
PyStructSequence_InitTypel} ZA| 9 AZ3H 0L, Aojstd -1 widshch

B A 3.40] =7}

PyStructSequence_Desc
UE FRAAAE O e AE S 23T

g= c3 5T
name const char * FTZAAAS Fo o] =
doc const char * A PFoll st SAE "o thsk ZAE L} g kst
2 NULL
fields PyStructSequence_Fi@MﬂE—?— 3ol Z & o|E& VA NULLE U= <
* of] th & 3 QI E
n_in_sequenfcént o] SollA B 5 Qv 2= (FEE AHEE
A%
PyStructSequence_Field
SaA AUAd BEE AP, FEA AAsE FEL RYNEDE, 2E Ak
PyObject* 8L 3} PyStructSequence Desc? fields Hl€ 9] Aul A= XA A
A2 ojd 2 7} Ve =AE 28U
4 |CYH B
=
namé const dr o o]golv ol 58+ 29 52 T HNULL, o] 5o gle ZEHE
char * | ¥8 9 PyStructSequence_UnnamedField® AUt
doc | const e =~EFo| L} Aekste W NULL
char *

const char * const PyStruct Sequence_UnnamedField
oF QAU FATY] AT A= o) B 54 7L

HA 3904 M7 o] char *o|A AAS JHUh
PyObject* PyStructSequence_New (PyTypeObject *type)
Return value: New reference. PyStructSequence_NewType () 2 & TE typed] <l

U},
PyObject* PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)

Return value: Borrowed reference. p7} 7}8] 7]1= FZ A Al 29 Y A posol] Y= AAE 85Ut

9] AA7E S A S o,
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PyObject* PyStruct Sequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. Py St ruct Sequence_GetItem ()3 53|32 2,

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *o)
T2A A2 pY A2 posoll = BEE Fo2 AZFUTH PyTuple SET ITEM() 3} upzk7}
AR, ol AL MEZL JAAEHAE A& w7 ARE-3f of ] th

Fa: ol Freodl T Fx2EFX

o

g,

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem ()3 S5 wjZ 2,

FaL: ol g ool T Fx

AP,

]

8.3.6 2|2 E 7|

PyListObject
o pyobiect] AH We sholdl Bl AE A2 ey T
PyTypeObject PyList_Type
o PyTypechjoct Q2B 2t sho] 4l 22 B b T o] A2 sl Al Al %2 1ist 9} 22
A4 At
int PyList_Check (PyObject *p)
p7FEI2E AAY | 2E P A H F Aada & vsgy o] s 4 AT
int PyList_CheckExact (PyObject *p)
p7FBI2E AR o] A ut 2] AE o] A H o AAHATF obY W ZHg WkSg ) o] 3 4
sl
PyObject* PyList_New (Py_ssize_t len)
Return value: New reference. 7333t Z 0] len 2 M| B|~2EE, A 93} NULLS 9H3Hghu o}

L
>
td
rln
odt

f
tlo

H2: leno) 05Tt 29, B9hE o ~E AAlS $E e nviLe A48 uUTh @ =
PyList_SetItem ()2 AA AAZ HAS7] Aol PySequence_SetItem ()} & FAF API
B4 8L shol A Ao AA T w29 4 fE T

Py_ssize_t PyList_Size (PyObject *list)

listo| A 2]~ E AR ¢] Dol & vt o]+ 2|2 E AR o thel len (list) o 5 F U
Py_ssize_t PyList_GET_SIZE (PyObject *list)

oA AAFle pyList_size ()9 MaZ 4.

PyObject* PyList_GetItem (PyObject *list, Py_ssize_t index)
Return value: Borrowed reference. list7} 7}2] 7] = 8] 2 E 9| A index 9] X1 9] AAE vistshyt) Y 2=
=7k ok of ok Futh; Bl AE 9] Fo A FE S dE )2 X AE A k5 Th index7t M E W o
U (<0 = >=len(list)), NULLZ ¥F38F61 11 TndexError o] 9] S A A3t

PyObject* PyList_GET_ITEM (PyObject *list, Py_ssize_t i)
Return value: Borrowed reference. o\l 2] AAF QQ= PyList_GetItem ()2 W3 ZE & 4],

int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
2 ~E o] Q1B indexoll Q= 2L item . 2 AR T T AEHE 08 MBI T index7} 0 2
Hojud, -1& HH3Helal IndexError 2] E AT Th

itemol] Th e FH2E “FA 17 JFL

rlr

EEEE P R

roh
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void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)
o] AAF QU= PyList_setItem() o] AR J4). dWbH o g ofd Y &o] Qe A B2EE

A= ol AHE Yk

PyList_SetItem()I= 2] AE = T2

)
=ARESELE oA

3 ol Wjars itemoﬂ o ;P f,g}&% “Z X317
9}]\ T T T

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
FE femS 2 AT lis2] A8 index o) 41 FUTE AE e 02 AT AseE -1
WEkstal o) & A AUt 1list.insert (index, item) o 3153y

int PyList_Append (PyObject *list, PyObject *item)
2| 2 E list®] 2ol AA iteme 57T AFotE 05 WU Th Auf st - 12 Wkglelar o 9
£ AAFYT} list.append (item) of & 234}

PyObject* PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. listo| A low 2} high AFo] o & AR E2 £33t g 2EE M)
A3 5 NULLS BESheta o 9] & A U Th list [low:high] ol s @yt g2
FE ] QE e A AH A kF T

int PyList_SetSlice (PyObject >"list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
lowS} high AFol9] listE e}o)| 2~ E itemliste] W&o & AAT YT list [low:high] = itemlist
ol A I o temlisi= NULL D 5+ 1], 2 2l A=) o9l S HERL T @ ool 2. 9%
St 02, Aot 12 WU th 2lAE Zo| AR E 9 Ad YL A AF A kst

int PyList_Sort (PyObject *list)
list 35S A A el A AEFUTh 4F ot 02, Aolstd -1 W&t o] 22 list.sort ()
9} =5

int PyList_Reverse (PyObject *list)
liss] 5 AR AN A R EU T AFFHE 0

reverse () & =5t

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list®] V&2 33}

F5EUTh

m{o
m>~
£

St -1 whekghyth o] A2 list.

rlr
=
Bl
3
)
__>|4_|“
et
rE
riet

shstyrth; tuple (1ist) &

8.4 ZE| ol A

8.41 =AUz )

PyDictObject

o] Pyobjectel AH L sholw YA AHE Ebd U o,

PyTypeObject PyDict_Type
o] PyTypeObject AL®2E Ipold g ] FS YT o] A2 stold A dict 9
2o AR AU
int PyDict_Check (PyObject *p)
p7tdict AR o] At dict F O] A/ B PO AAHAY I WSt o] e P4 AT oh
int PyDict_CheckExact (PyObject *p)
p7} dict AR o) A, dict We] A H o] AABAE op W FL AT o] FoE P AT
ok
PyObject* PyDict_New ()
Return value: New reference. M Z-& 1l &4 2] & Q&3 A U, A 9 8 NULL-S 93 o)
PyObject* PyDictProxy_New (PyObject *mapping)
Return value: New reference. $17] A& &2r& 73A| 3t vl 3 S 9 ¢ types.MappingProxyType
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void PyDict_Clear (PyObject *p)
N AU ele] 2E 7]gt RS o ST,
int PyDict_Contains (PyObject *p, PyObject *key)
AT 2] pol key7h £33 of 1A 2 itk pol FE ol keyst DA A 1 WL, 197
FoH 02 MEFYh e W 12 HFUTE o) & ol M BB A key in pSEEFUh
PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p2} 742 7]-Zk 22 £33= A 944 8 & widshy ).

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)

gAY 2l poll valE key 71 2 A A FU T key= 31 Al 7 oF U th 23 A] 9o TypeError7}
LTI AFetE 02, At 12 WU o] Fpvalell e F2E FAA dF

o},

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
keyE 712 AHgsto] AU g poll vale 4 AU Th key= const char*o]oF Futt. 7] A=
PyUnicode_FromString (key)E AF&5te] ¥h5 Ut AZ351H 0, A9shd -1 ¥k3sh o}
o] = valoll e FxE FAA 0}?145}

int PyDict_DelItem (PyObject *p, PyObject *key)
YA el pol A 77k keydl BB AAFUCh keys A Asshop gtk 218A ko
TypeError7h MAFITh key?t B4V 2o 128, KeyError7h HARUTh 435 02,
A stel -1 e o

int PyDict_DelItemString (PyObject *p, const char *key)
G9A T pol A AL key? A4 7)) FEL A AT key7t DA 20 Yo7, KeyError
ARt AF et 02, Ao she 12 v o

PyObject* PyDict_GetItem (PyObject *p, PyObject *key)

Return value: Borrowed reference. G U 2] poll A 717} keyQl AAE ¥FEgHU T key 7] 7F @l o™ o 9]
€ AAsHA ¢f NULLe RhE Y o

__hash_ ()% _eq () FINEE &&= 5 2= 2= JAFEYLE o8] R E
o8l YAl PyDict_GetItemWithError ()S ARSI A 2.

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. 9| 2] & AA| 31 A] k= pyDict_GetItem ()2 A YY) o7}
WA o9 & A AS NULLE AT T 717} Yo o9l & AH A P2 L e e
k.

PyObject* PyDict_GetItemString (PyObject *p, const char *key)
Return value: Borrowed reference. ©| 212 PyDict_GetItem ()2} Z AT} key7} PyObject *7} ofd
const char*Z XA Ytk

__hash__ ()% _eq () FINEE T30 9A AL AAE T+ B DA 0115’4 =
AAFHYLE o8] R E C—E:]Ui Q]/‘] PyDict_GetItemWithError ()& /\]——%—'5‘]—’{:] Al

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. ©] 21 & fﬂrol W 4$F9] dict.setdefault () & TS5 UL &6
d, 949 g poll A keyell sl F3t= %k = Wk th 7] 7k dictoll L H, 3k defaultobj = *J"‘ﬂ W,
defauiobj7} RERE VI T, o] B keyel S A B8 23] W 4HI L S19) SRA LR BAse oA
3k B 7hg o

B A 3.40] =7}

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. SV 2]2] R & &L £33}E= PyListObjectE ¥ T}

fo r]
rl

(

PyObject* PyDict_Keys (PyObject *p)
Return value: New reference. S AV 8|S RE 7|5 £33} PyListObjectS ¥HEghU T}

PyObject* PyDict_Values (PyObject *p)
Return value: New reference. SV 8] p] & k=2 E33}+= PyListObjectE WISt}
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Py_ssize_t PyDict_Size (PyObject *p)
YAl 9t GEe] £2 wMaFUTh o)t G ele] tha len (p) 9 FE IV Th

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
AU E pel BE 7]-5 2 olHE ol E FUth pposell &3l 2 py_ssize tE, olE# o)A
#3178l o] B48 AL T2 Aol 022 27]5% of of gtk o] P A el
7ol tha) 2 NHEHS} R, BE Abo] Bw oW A2 M T o7 A4 phey2} pralues
247 7|9} o2 A€ pyobject * M4E 7hE) A A nULL 2 5 H U ol L Bl waE
¥z 25 D (borrowed) 21U th olH &l o] Foll pposE W7 SHA < FUth o] gk Wi
ERFEEEN PR N E R E Y D S CEP R E Do

dE 5d:

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
/* do something interesting with the values... */

-

o
)
&,
o
[t
]
2
2
o
g
oN
ofr
ol
rlr

d

gMU e pe o B ol d Foll AN FHUH 9M e
AL GASA S, 7] o] AAH A e ek

AT w

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PylLong_FromLong(i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (0) ;
return -1;
}
Py_DECREF (0) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
g AA bE olH A O E stEA, 7]-3k = 9 a0l FHFUT b= MY AY
PyMapping Keys () S PyObject_GetItem ()& APt BE AAL 4 d5Y
7t Zol 9, a0l = 71E ol boll A A St 717 QoW wAH T, TEA] 2o a9} A
717F 12 wfj vk o] 7 Utk AFshE 02 ket o 9 7 A et ~ 18 W o)

int PyDict_Update (PyObject *a, PyObject *b)
o] & Co| A pyDict_Merge(a, b, 1) 21, F WA Ao “keys” S EB]HEZ} S
PyDict_Update ()7} 7]-gk %2 Al @20 thsl] o Bl 8| o] E 8}A] =tk & vk A 2] 51, 5o &
ol Al a.update (b) 2 FAFIUTE 455 02 WHehstar, o 9] 7F Ay skd —12 wF

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
seq2] 7|3t 0.2 B AV aB BAISHA Y R Th seq2 i 7)- gt A0 2 e o) 29
o[E 28 A7 E A 4B o B2 & AR o of FITh 5 7|7k 9108, override} o] W v}A| 2]
SElstar, 282 ko A MA 7 S FUTh B Al 05 WSk, o9 7 A e -1 wksk
FUth 558 shol AL ol F5 U THR 7k A1)

def PyDict_MergeFromSeqg2(a, seq2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value
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8.4.2 2% A

This section details the public API for set and frozenset objects. Any functional-
ity not listed below is best accessed wusing either the abstract object protocol (including
PyObject_CallMethod(), PyObject_RichCompareBool (), PyObject_Hash (),

PyObject_Repr (), PyObject_IsTrue (), PyObject_Print (), and PyObject_GetIter()) or
the abstract number protocol (including PyNumber_ And (), PyNumber_Subtract (), PyNumber_Or (),
PyNumber_Xor (), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (),
PyNumber_InPlaceOr (),and PyNumber_InPlaceXor ()).

PySetObject
This subtype of PyOb ject is used to hold the internal data for both set and frozenset objects. It is like
aPyDictObject inthatitis 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 Fto] M set S UYEN = PyTypeObject? AA2EH AT}

PyTypeObject PyFrozenSet_Type
o] AL 3}o] M frozenset FE LENY = Py Typeobiectd AAE AU TH

e @ AT RS RE Shol A A o) B ZAE A AFFUTh vHAAA R, A Gt BE
ol El e} & sho] 2 AA o A 25 g e,

int PySet_Check (PyObject *p)
p7tset AU A B Fo] At FS i) o] e FF 4TI

int PyFrozenSet_Check (PyObject *p)
p7} frozenset AAY A B o] AdAEHAY ZFES W8t} o] = A A F g}

int PyAnySet_Check (PyObject *p)
p7t set AA), frozenset AA| T A B PO A2TAH 5 Wk tTh o] 4= T4 AT
ok,

int PyAnySet_CheckExact (PyObject *p)
p7tset QA frozenset AA o] A ¢ A H o] AxvE e ol & WESF ) o] 4=
4 4 F Pk

int PyFrozenSet_CheckExact (PyObject *p)
p7} frozenset ZA A o] X 9k, A H & 2] ?_1

Y.

PyObject* PySet_New (PyObject *iterable)
Return value: New reference. iterable®l] 2|3 918 H AR E T &l= M 22 set 2 ¥ T iterable
2 Az W AL BB A3l 3 5 Atk A2 A ATS, Ao norL S W
kil

St} iterableo] A A Z ol E 2] £ 0] oYW TypeErrorE YA R UTH AA A= H TS y_/‘:}z‘i
= 83T (c=set (s)).

PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterable®l| 2] 3| ¥13+E A& 23S | Z2& £ rozenset% Elss .
iterable2 AN 22 H frozenset-S T=7] Y3 NULL & 4 d5Uth AE3d A I, A sd
NULL< RFSHEU T iterable©] A A & o] B 2] & ] OM W TypeErrorg W3 A% 14 DP

set O]t} frozensetd AAEHAEE TE9 AH o] Ao 3] T} 2 S wjaz2E AL

NN

2 g%t

Py_ssize_t PySet_Size (PyObject *anyset)

set ©]U} frozenset AA S Zo]E ¥iE ST}l len (anyset) & TS5 3HU T anysero] set,
frozenset = A H 32 A AHAV} o} W PyExc_SystemErrorS WA A Yt}

Rt ohE 3 NAGU o] G4t FF YT

n:?‘_’,
o

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
e AAF Gl PysSet_Size ()2 WjaZ A,
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int PySet_Contains (PyObject *anyset, PyObject *key)
DA A 1S, DA A oW 0, ol 7 ¢ e 12 vEyth 3ho] % __contains__ ()
HAELb= T, o] &4+ Al E715S A2 YAl frozenset O & 2p5 HESLHA] k5L T key
7} Al €753, TypeErrorS A A A YT anyser©] set, frozenset == A H 3 2o] QA
H 7t ol PyExc_SystemErrorS 2 A Z Ut}

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 sef is not an instance of set or its subtype.

O g set oJu 229 Al B PO a0 AHEE ¢ QAR frozenset ©|U} T A H 9]

AAE 2o = AT 4 glsyth

int PySet_Discard (PyObject *set, PyObject *key)
LAH L AAHE 12 vhgbetal, A 2] gfod (oA = skA] dksuth 02 WS, of
Y7 A S 12 vk oh A 5 ‘Si‘c 1ol oh3h KeyErrorE LA 71 A] %‘4‘4 key
7} Al E7F55HE TypeErrorE WAA AUt 3fo] M discard () HAEL = &, o] 4=
A B 753 H TS A A frozenset © & A5 W E3HA] 9F<5 U Th setO] set O|U} 7 A H 3o] ol A
HA7F oYW PyExc_SystemErrorS TA Al A YT}

PyObject* PySet_Pop (PyObject *set)
Return value: New reference. setol] S0 = 422 AA o th 3t A JRE w35}, serol| A AA S
A AU A et NULLS WU ok A §o] o] 9l oW, KeyErrorE & “/\] AUt} sero
set o|U 1 A B PO AAR AT} oYY SystemErrorg HAA P U T

int PySet_Clear (PyObject *set)
ECETERS T Ie N

8.5.1 g A

shol Wl 4ok HAH B 742§k g
PyFunctionObject
gl AHgE = C F2A.

PyTypeObject PyFunction_Type
VAL PyTypeobjcet® 9128 20w shol 2§ ¥ LhebdU T shol 4 =2 e ul ol 7]
types.FunctionType o 2 =<5 Urh

int PyFunction_Check (PyObject *0)
07} 34 AR (PyFunction_Type B)W <& WEEHghY o} w7l ¥4+ NULL o] oy o of g th
o T B4 4B g T

PyObject* PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. = A code2} ATE A 4 AR S 913gh o). globals= 4ol A
AN 2T 5 Yt A W5} g B ol ofof Bl eh
o] SAEYT ol § = AR AN HASUTh _module__- globalse)| A 744 &1 ek 914
7182k o] H ol W E2E A= NULLE AR F Ut _ qualname__
A7gE T

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
Return value: New reference. PyFunction_New ()2} B]s23}A| gk, Sk AA|2] _ qualname_ o] E
REEART % UA=F U qualnamer= FUIZE 7 xil UrNULLOl of of g th; NULLO] ¥,
_ _qualname__ ] E ﬂ HEX name_ O]Eﬂ—ﬁ'—éi]r o zro 7 AA=E

WA 3300 27}

flo
2
&
1o
_Q
i
_ﬂ
.
flo
)
|o
fu
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PyObject* PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. 3t 21 A op2} AHH 7

Iy

24 & wrargh o,
PyObject* PyFunction_GetGlobals (PyObject *op)

Return value: Borrowed reference. &5~ A op2} ATH A g2 E ¥3sHU o
PyObject* PyFunction_GetModule (PyObject *op)

Return value: Borrowed reference. 35 21 A op2] __module_ ) E B HEE w33t} o] A& gyl
Ao 2 BE o5& X3 EAL oAl gto|H T =2 t}E A

fu
i
o
ok
4
30,
>
<
Iy

PyObject* PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. &5 A A op] QA A} 71 B 7k ¥t} o] &= QApe] EZ o]}
NULLY 5 A5 Y Th

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
S A A ope] A 712 3= A F U defaultsi= Py_None o]y F& o] o] o .
A3 3 systemError& WA A 7] -1-& &g o)

PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. 3 A A op2} ABH S Z A5 ¥kt o] A2 NULL ©] A
A7) FE 5 %ok

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
T AA op2t AHH S EAE AR FYTh closurex= Py_None o] U A AR 9] FZolofof gt
A3 3¥ systemErrorE WA 7131 -1-& W ok

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. 3+ A A opS] o] =g o] A& wrEghy ) o] 212 71 g - v v
NULL € 5 syt

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
T AA| ope] o] H o] S A FU T} annorations-> YA Y ] U Py_None o] o] of g th.

A8l systemErrorE WAYA 7131 -1& HHESHU T

A2 A A= A

2
Ol A~HA A HAEE pycFunction®] 3t @l ol n PycFrunctionE F#A AA| o A A= MES
vhH iy th o] A9 pyMethod_New (func, NULL, class) &< thA|gch
PyTypeObject PyInstanceMethod_Type
o] PyTypechicct AAHAE Sho] A A AHA WAL L e sto]d =2 2d6)=
=5 A gsyh
int PyInstanceMethod_Check (PyObject *0)
o7t g x mA = AR Y g gyt (PyInstanceMethod Type FYUHh. 7] HE
NULLO] ofu]ofof gtk o] B4t G4 AT P T
PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. Return a new instance method object, with func being any callable object. func
is the function that will be called when the instance method is called.

PyObject* PyInstanceMethod_Function (PyObject *im)
Return value: Borrowed reference. A2~8 2~ WA imT} ATH T4 A%

=

£ HtEghy o
PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. 2.5 A AV S 1|3} PyInstanceMethod Function ()9 |3 &2

7,
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8.5.3 "X = A A

w4 S o A (bound) T4 A U Tk WA = A o)
2175 2] 92 (unbound) W A = (222 AR|o] AAH B AL) = Hx A8 5 gLt

PyTypeObject PyMethod_Type
o] PyTypeObject A2RAE Tho] X WA E S e YT o] 22 sto] Al L2 139 types.
MethodTypeZ =<5 U Th

int PyMethod_Check (P\Object *0)
o7} A= AA A S WrEgtU ) (PyMethod Type @ YU TH. 7] W= NULL©] ofy] of of
T o] 3t FAF A ZakU T}

PyObject* PyMethod_New (PyObject *func, PyObject *self)
Return value: New reference. M 22 WA= AAE S E U funces 429 Z8|E AA oY, self
=AMt AdFHojof T AA2AAYYUL func= WA EZFEEE W] 52 UYL self =
NULL©] ofy] of of ghu T

PyObject* PyMethod_Function (PyObject *meth)
Return value: Borrowed reference. meth Wl A £ 9} AT St A A= w1&g o).

PyObject* PyMethod_GET_FUNCTION (P) Object *meth)
Return value: Borrowed reference. 2% ZAAME ¥ 8}= PyMethod_Function ()] W2 Z WA,

PyObject* PyMethod_Self£ (PyObject *meth)
Return value: Borrowed reference. meth W| A =2} AAH AA~EHAE ubEghy o}

PyObject* PyMethod_GET_SELF (PyObject *meth)
Return value: Borrowed reference. 2.5+ ZAAMS 3| 8l+= PyMethod_Self ()9 W32 & W A.

8.5.4 Al A A

A AR o] 2ol FEBE W4 E TASE Ul ASF YT ol @ W), g A F3]
A3 A AR BEA AU Th G R ohE 7 A8 ma| 99 Ao Mol G WRE ALG S 9] B
2532 0) Alof| th gk 27} 2 Ut gholl A 25, A AA| A4A] th Al Aol 323+ ghol AR Yt
o218k Al A o] o Z= (de-referencing) = A A & u}o]g T2 RE 2 Yo] Fadhr}; WA A A
Az o8 A2y A st A AX = ohE Lo §83HA = g5yt
PyCellObject

A AR ol AHEE = CF2A.
PyTypeObject PyCell_Type

A A7 o S I B A
int PyCell_Check (ob)

ob7} A AR & WG T obs NULLe] oh]o]of F T o] B4 A AT T
PyObject* PyCell_New (PyObject *ob)

Return value: New reference. ob < 2 33t= Al A A& W& 2 wragh ot v 7] M= NuLL 9

& g%k
PyObject* PyCell_Get (PyObject *cell)

Return value: New reference. A cell®] U-&S W3- o}

PyObject* PyCell_GET (PyObject *cell)
Return value: Borrowed reference. A cell®] W& & W8S} A] 9, cello] NULL©O] ofd x| 2} A A 3| 2l 2] &
3ol 514) b o,

int PyCell_Set (PyObjecz *cell, PyObject *value)
A AA cell®] &= valueZ ‘273 FUT o] A o Ao A W&ol het F=xE At
valuex= NULL & 5= A5 Ut celli= NULLO] oftfo]of gtttk A AR 7} of |, —1 0] ¥hghg Yt}
3334, 0°] ¥hghg Yt
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void PyCell_SET (PyObject *cell, PyObject *value)
A BA cell] Thg valueZ AR FUTE Fx e 2AHFH A oL, A= AT A o] Fo] 2] A

5 U cell> NULL O] ofuf o] of 3tar A Z) ] of of g ot

8.5.5 I = 7|

= 27 CPython 732} A2 Al AFAUTE 2 A= o} g0 Frod A g A 753
FE golgE UEyth
PyCodeObject

FE=AAE Agste ol AHEE = AA S CF2A. o] o == AAEA MAE 5 s Ut

PyTypeObject PyCode_Type
o] 212 Python code & UE = PyTypeObject? AA2~EH A UL

int PyCode_Check (PyObject *co)
co7t code AAH 2 WU h o] = FF AT FYH

int PyCode_GetNumFree (PyCodeObject *co)
cooll D A W59 ASE W T

PyCodeObject* PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyOb-
Ject *code, PyObject *consts, PyObject *names, PyObject *varnames, Py-
Object *freevars, PyObject *cellvars, PyObject *filename, PyObject *name,
int firstlineno, PyObject *Inotab)

Return value: New reference. M| T = AAE wiZshUct Z 8 dS W57 93 ¢n) Z= AA 7 2
2819, t4l pycode_ewnpty () & AHESHAIA 2. vho £ =2 B8 7} A7 WA H ) w2l

PyCode_New ()& A =& F&3 ol WA 52 5 syt

PyCodeObject* PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,

int nlocals, int stacksize, int flags, PyObject *code,
PyObject *consts, PyObject *names, PyObject *var-
names, PyObject *freevars, PyObject *cellvars, PyOb-
Ject *filename, PyObject *name, int firstlineno, PyOb-
Ject *Inotab)

Return value: New reference. PyCode New ()2} Bl =3 A 2, 9% A& QAAE 93 =7}

“posonlyargcount” 7} 15U T}

B A 3.8 &7}

PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. A3 3+ 4%, g, 2 A A & HSE 2= A ¥l Z&= AA £ vhsh
FUch 23 7= AR E exec () Exeval () 3t A2 EHYUTH

8.6 7|e} A

8.6.1 g} A

°] API:= C &% glo| B 2j2] 2] W 3 & 1/O (FILE*) X]

Ao o 8 g 54 A o Th3k whe] W2 C
Mmﬂﬂiﬂgﬂﬂﬁ%ﬁWJPMHﬂﬁ«4“4£E%%AE&ioaé%ﬂ%ﬁﬂﬂnﬂE%%
S AR A2 WAY 5 A L 1O 9ol o] AZ2 A Gtk obefoll 4 AW s ot
M2 APIO) oj3 H S C ef o], 2 AH el e o] i o7 RIS 93 AV th AA TEE

Al io APIO| QA &5k= 2o FH U

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. ©]1] €& Q= 3L 51 7|&A} fd2 :4-0] A g AAE 25Ut}
Q1 2} name, encoding, errors X newline-2 71 2 2k AF2-317] 93] NULL & 5 5 YT} buffering>
ﬂ%&é&%ﬂﬂ%ﬂ4“4%dLﬁ%mmtfﬂﬂﬁﬂﬂﬂﬂﬂﬂi%*%%ﬂ%ﬂ
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Huth Ao Al NULLES 9 o Q1 Abof gt o] AA| S A2 io.open() T4 AHA

ft

AaL: dpolH AEF o] AA A A WA ASS HAL JLBE, 08 +&2 3 7sAe}
Sgetd o o 71 A X A A 5 A5 Ut (F ol B oA Xk = A.

WA 32004 HA: name ) EBHEE FA YT}

int PyObject_AsFileDescriptor (PyObject *p)
pet B HE FY 7|EAE int 2 WUk AR 73
o] fileno () MINEZF oW TEF UL MIAEE
NeA oz ag U Asfeid oo s 4 s -

PyObject* PyFile_GetLine (PyObject *p, int n)

Return value: New reference. p.readline ([n]) J/} FoFULE o] e AA pollA T EE Y5

Urth p= 3t AA Y readline () WA ZEZF JE= dolo] AA A 4= AF5Uth nol 009, £9
7‘°]ﬂ4)f71]°4°] 7§§l°] Eé ‘2475‘43} nol 0Kt} I, nulo] E o] A& st ol A ¢l ] k5t

29AT T WRE £ AZUT T A9 BT, 519 To] 24 =gehd ¥l Baeo] wakE o
I} nol OEI’/‘r oW, Z

do]9t AA Qo] 3 =2 AW 3tY Zof| ZA| £ EOFError 7t
g R igRi=

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
A& = handler & &3f W7} & DSt E 5 10.open_code () & Y¥HA Q522 A A o] ch

<49, %
EA]
=

i3 7§ g
18 wskghy ).

handler+= & ©] PyObject *(*) (PyObject *path, void *userData) ¢l &5-o|H, of 7] 4
path= PyUnicodeObject ¥o] BAH Utk

userData EAQE = Z st 2 A2 UL &
= glo| W A E z] z—l ;d—}_-g],uq 01_91/]1;],

v H

o] FZAEHOR YT E Fo| AHSHEER

1 T
A9t oh et & AT Fol AR e HES ALE T AL HAIA L
e o J= A, A AFAY AT 5+ glon, o] 39 pyrile SetOpenCodeHook ()l thst
53¢ Anghch A Al g1 e n e e e sl 215 o o) 2 AR
k.
o] B py Tnitialize () Ao TEF = oA}
Q1 A} 9l o] ZHAl o] Wl E setopencodehookS ¥ Al ZI U T}

WA 3.89] 7}

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
120 obj 54 A pol 21 fagsol A A 8 = % A% AL py_pRINT. Ran g e ol
AW, repz () o141 AA stx () o] 1S H Uk AT 0L, AoNhE -1 & WA, A AT

o 9] 7} 4 4 H Ut
int PyFile_WriteString (const char *s, PyObject *p)
SR 52 1) A pol Zrveh A 02 e, Aok 12 WA Lh 42 917

AAE YU
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8.6.2 X5 7 A

PyTypeObject PyModule_Type
o] PyTypeObject AARAE FolA BE FS UHEHY YT o] A2 types.ModuleType O &
vtolH e g o) &g UTh
int PyModule_Check (PyObject *p)
p7t 2E AR ) AU ZE AA S| AHE Fol
int PyModule_CheckExact (PyObject *p)
p7t BE AA | AW, Pymodule Types] AH Fo] ol
o,
PyObject* PyModule_NewObject (PyObject *name)

2=
e
o
2
e
o
i)
iu)
o,
i
>
rlr
o
o,
oX,
ofl
o
i)
O

1)
it
o
r T
rit
i)
v
=
©
%
>
rr
o
ox
o,
ofd

| = 1
9 _ name_ ,_ doc_ ,_ package_ % _ loader_ AEFHRHEZAYAY}(_name_
2 A2 et B F Noneo B AP UTh; __file. AEYREEAF= A2 T2 AU
Uk,

WA 330 27}
WA 34004 HA: _ package_ 2} loader_ 7}Nonel 2 AAH Yt}

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule_NewObject ()2} B]53}A] 9, name o] 4 Z & A A Al
UTF-8=% Q39 H FAE JYth

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module®] ©]5 ¥+ 73 3t= 94V 8 AA S widgyt}; o
AAE 25 AA S __dict_ oJEZFESL} ZFUTH moduleo] 25 AA| (= 25 AA 2 A
&) 7F ol W, SystemError 7} 2A 31 NULL o] WS U T}
G BEY __dict__E AF ZASHA AL thE PyModule_* () I PyObject_* () T+ &
A& Aol EU T

PyObject* PyModule_GetNameObject (PyObject *module)
Return value: New reference. module2] __name___ ZFS WFEghU o} 2 E o] A|&3HA] A, B2 o]
o}, SystemError 7} A 5} 11 NULL o] W& U}

WA 330 7}

const char* PyModule_GetName (PyObject *module)
PyModule_GetNameObject ()2} B]S=SFA T 'utf-8' 2 AT HH o] E& HI3sH ],

|z

void* PyModule_GetState (PyObject *module)
25 “AH”, & 28 A A EEE R £S5 77l 2UH Y NULLS REES Y o)
PyModuleDef.m_sized FZRIAA L.

PyModuleDef* PyModule_GetDef (PyObject *module)
EEo] %50l pyModulebef FEA O h LA U ZF o] Fool A 5] A A ko
NULL-S WFEHgh o)

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module®] __file_ o]E B HEE Al§319] moduleo] 2 =4 314 o] &
2 a3 ch o5 A A FURE £x4Ge] oh W, SystenError & WA A 7] I NULL
= WERU T 28 A oW FURE Ao thet FxE SRt

B & 3.20] &7}

const char* PyModule_GetFilename (PyObject *module)

PyModule_ GetFilenameObject ()&} B]S=3A T ‘utf- 2 A FHJH o} WS w3tshy o).
WA 32%€ A : PyModule GetFilename ()< AFI YT £ gt Ao s
UnicodeEncodeErrorE WAA A UtH YAl PyModule GetFilenameObiject ()& AF&3H4]

Al L.

ol
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C2E %273}

RE AAE AN SR B T E (RS F4E U B 2ol B
<7} PyImport_AppendInittab ()< AHE3e] F71E) AlA Tt Uttt A gk Y&
L} extending-with-embedding & 2% 3} Al 2.

Z7138} = 2 E HO AAEHAE PyModule Create ()9 AE3sta 23 & AAE W35t A,

Ho] FEA AAE RFsto] DA 271878 23T 5 AUk

PyModuleDef
AANE VLU YLHRE PHE G2 Yt BE ) T2A. Aoz 2 mEo| 3
o] P FAo=w X7]§}51 S RS 1§q;}

PyModuleDef_Base m_base
o] W& 34 pyModuleDef HEAD_INITE % 7]|3}8}4] Al &

const char *m_name
M 2EL ol 5.
const char *m_doc
BES =A~EY; AUAH O F pyDoc STRVARE WSO EAEF W47l AL E UTh

Py_ssize_ tm_size

BE AE= AH Ao] ol PyModule GetState ()2 23T 4 Q= BES vz o
o]l 979 4 YUt o] AL o] AH AEZeEoA RES ALHE AL A
Fis=aB) =]

o) WRe JAL BE A A m_sizeS 7| F 02 FIE ], BE AA| 7} AL wf (ke
m_free &7t TEH Zof) A H Ut}

m_sized -12 AW BE] WG FEE 27| 2o AR JAEZEHE A D3HA g+
T} =9y}

£471 ohd o= A BELS O 2715 2 5 gloke Folv] Ao Baw 27}
w22l de A dUth thdA 2713 el =
A F &2 PEP 31218 234X L.

PyMethodDef* m_methods
PyMethodDef o2 715 € RE F& FF Hol 2ol tha 298, F7F glewnuind
S gt

PyModuleDef _Slot* m_slots
oA 27138 AT X B Mg, {0, NULLy R or FRPUT 9PA 27|35

AFE-S |, m_slots= NULL 0] o] of gt}

WA 35004 A W d 3.5 o] el o] R 7 A NULLE AR FE e, thEat 2ol A o
5 QU

inquirym_reload

travelscpm( m_traverse
5 A7) GC &4 5 558 94 Y}, 89504 9o NuLL,
25 A7t S Z = QAR ofA FFE ] Ftod o] vt SEH A syt o] A2
wgol B oA 4, mEe] 4957 445 AUt ey o cxee B4, H 28t
=, m_sizeZ}OET 31 BE AE (PyModule GetState () 7} HE3Hsl=) 7} NULLO] H 9]
57t Ba A et
HA 390 A 25 e 7 2dE 7] Ao d= SEF A 55U

inquirym_clear

i.

® & A7) GC A2 ol 3% H 2 (clear) F51}, B2 34A) oW NULL.
E5 JE7F 8 3 H AR obF & H A ¢ Ak H o] g7t ZEHA fwyth ol A2
wEo| whEold A%, BEo| AqE 7] 449 B AUTH(ey_mod_exec B4). © A2
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A=, m_sizeZ}0RT 31 BE AE] (PyModule_GetState () 7F WHEHSt=) 7} NULL O] ¥ 9]
A5t 5EH A GHUTh
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 2E FE7E EEE 7] Aol e £S5 A F5 U

Jfreefunc m_£free
5 AA &G oA Foll 25T it 25HA] ¢F oW NULL.

25 A7 S 3H A AT, ofF] EFE 7 ‘3%9}2 o] &7t SEH A gHUTh o] AL
R 5o wEol A%, wEol A4 /] A AU (y_nod_exce B4, 6 AR}
Ae,m_sizeZFORT 31 BE A (PyModule GetState () 7F¥EESF=)7F NULLO] | o]

7t TEHA A5 U

B A 39004 W7 BE e B9 7] Aol B 525 A ok

BE 2718 e BE AAE AF UE vEE ¢ Ut o] Ae “ddA 2782kl ok, ok
FWE A4 UL 5 SHHE AU
PyObject* PyModule_Create (PyModuleDef *def’)

Return value: New reference. def 2] 73 2] ol ke, X| & AAE w5 Uth o] AL module_api_version
©] PYTHON_API_VERSIONC B A A= PyModule_Create2 () AF =23

PyObject* PyModule_Create2 (PyModuleDef *def, int module_api_version)
Return value: New reference. def 2] 7 2] o] wk2}, API ¥ A module_api_version< 7} 3 3ol A 28 74
AT REUTH A Aol 48 39 QB Z 7 E WA AR 20 W, Runt ineiarning$

s A U T

Fa: o] Pt R Pyodule Create ()8 Al ALg ok FUTH 35 B8 T Wl LS
a4l 41 2.

N

2718} Froll A uheks] 7] Aol, A7 BE
A-g3te] A QAU ok

AA= dulA © 2 pyModule AddObject () 2L d4+E

A 273}

el 2o e L
:>|i_"4
o
i

Lem X

T

N

% o
l-n

z—]\ t]\/]]q_ O] H]—EH OEU]—‘:O%Z] §:]—Z]—D‘: 0
AU vl 1}@Eﬂﬂ@4@ﬂﬂﬂ@mMumm
) o] A3 A (execution phase) & EEFFH UTE FHL ZF 29 _ new_ () __init_ ()
o} RARG U T

271518 A8 5ol HEGI Y R Wel, o) REL YL b ULk s 352 A
2Eg Th] QEE G, ) 2 F A7 FEAA T, ol wEe A Au A ) 489
(e shol s A7 A S e R4S 2, o Ablol A BEoIA o1 LE S 5 gl 4o]oloF
o 5}‘4'3 155746]]_,_1;} REd= 4TS U]X]X] AUtk S, EEAHE 28 AACE =
PyModule_GetState ()& /\]-—QLOH/\'])L]—:L LH—&(7} B2E9 _ dict_ Y PyType FromSpec ()2
e N S 2) o & A ke of of h Th

A 271318 AFE3te] ThEoj RE RE-2 A H JHZEHE X
RESEPAOR RAGE AL WA R o] F BN FEY]

Lo

[

R 2

~

A Aoz 7Igg Ytk b5

=
, 2 7|3} 3+ (Pylnit_modulename) = H]

oA 27138 2487 Sl E AA e m slotsE 7HA
PyModuleDef 225 WUt ¥E2EE] 7] Ao, PyModuleDef 2|2 E ThF 44F AHE-5F

of 27]3}sl of g th:

124 Chapter 8. -4 A A=



The Python/C API, & x] #] A 3.9.18

PyObject* PyModuleDef_Init (PyModuleDef *def)
Return value: Borrowed reference. 35 74 2| 7} @ 3} 3= 3 4+& EHl2 A R 3= Svt2 A 273514
zho]H AA o] Al Fth
defE PyObject* 2 | AE AL, o & 7} HAY 8 NULLS HHEHgHU T
B A 3.50] &7}
25 2] 9] m_slots W ¥ = PyModuleDef_Slot XA 9 v gL 7} # of ght}:
PyModuleDef_Slot

int slot

ofe) AHE AE 7
void* value

<% D whet 1 o m) s debA v, 22 g
WA 3.50] 271

m_slots | L id7} 09 £F o 2 Z &3] of gt}
7

ofr
iy

3k gk FollA AEE, £ X 1D.

Py_mod_create
2E A7 AR E WEY) 93 B2 F4E ATk o] 2 value EAE & TH 3} 2

217
=
N E Zre B4 g AhE A ok gtk
PyObject* create_module (PyObject *spec, PyModuleDef *def’)

o] 4= PEP 4519) F o) H t] 2, ModuleSpec A2H 29 BE Aol & vk}, A
HE2ket AL o & A8 NULLS whHEel oF Fu T

o) Pt HAROR AN} FUTE 53] 2L LES U] JEE Selw A=Y
LAY 5 9ol A, 499 T W EE TE3H &P Th

Shte] 5 Ao A o] Py_mod_create €52 A AT 4+ YH5 YT

=
il
i
)
i_z
it

—d
<
—u
[kl
N

Py_mod_created Xl AR ko, AXE A= pyModule New () S AHRste] Yul B § 74
AE WEYth o] 52 HY 7t o}qa}spec"ﬂ/ﬂ —H FUH FF BEEo] Y BE ZYE FFotHA
25 AZ TR AT ANl Ao 2451 A2 AIE o hE o B dTED 5
9= % 317 9T ok
WBE AR} pyrodule Typed] A282 d ARE AEUTh YEE Bel o2 RE 44
I Q7E QL= RE FS ALT 5 1%141:} I}, pyModuleDef ol NULLO] o}
m_traverse,m_clear,m_free,OO] oldm_size; == Py_mod_create 0] 2] £F o] glow,
PyModule_Type SI2E A THubskE 4= Q15U Th

Py_mod_exec
2ES AR5 A3 B2HE S AR ol AL Told B ES Z=F AWe A}
EEghn: QAL R, o Gt FAA% ASE wEo| AT $49 B T
Z5Urth:

int exec_module (PyObject* module)
ol 2] 7§ 9] Py_mod_exec X 0] A=W, m_slots v G ol YER = A E A 2] g Uth
oA 2 7] 3}l t gk ZpA| §F W &2 PEP 489E 284 Al 2.
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2

< = =] A~
FE=RE AL T

oA 271315 A8T ol oW ol A+ oS F57F EEF UL o2 AH AT £
Aed, dE 5o 2F§ AAE TH2E LT o 1‘%‘%1414 RES &3] 2735t W
PyModule_FromDefAndSpec¥} PyModule_ExecDef& BT & &3) oF ol 72314 Al L.
PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. 501 A 25 2] A 2] 2} ModuleSpec spec 2.2 Al 25 AA S w54t} o] A
2 module_api_version®] PYTHON_API_VERSIONS 2 A A% pyModule_ FromDefAndSpec? () A
g 5 4gu,
WA 3500 F71

PyObject * PyModule_FromDefAndSpec2 (PyModuleDef  *def,  PyObject *spec, int mod-
ule_api_version)
Return value: New reference. AP1 W & module_api_version& 7} 3}, 20] 2 & 2] A 2] 2} Module-
Spec spec . & A 25 AAE v Uth sld W o] A3 F< Az 2| H M A etA] ko,
RuntimeWarning< ° EL"“ J Al YTt

Far: o] &4+ & PyModule FromDefAndSpec ()= tHAl AMS-sloF &Uth; 45| 28T
uf] Tk ARS8 3HA Al 2

WA 3.5 =7}

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def’)
defol A" ZE AP X (Py_mod_exec)< Ayt

B A 3.50] &7}

int PyModule_SetDocString (PyObject *module, const char *docstring)

module @] = 2~ E ¥ & docstring 2 2 4 A g th o] T4 = PyModule_Create B3
PyModule_FromDefAndSpec< /\]-—9—'6]-05[ PyModuleDefoﬂ A RES WS AFoz &
g0tk

WA 3500 7}

int PyModule_AddFunctions (P}Object *module, PyMethodDef *functions)
NULL £ % functions W] B 2] &<+& moduleo| F7FE Uttt | & dsk A s U
PyMethodDef A A& ﬂzs}*‘ N (& RE ] = 3 7PO] 7] uﬂ]—wﬂ CE F3"H =
F “FH4~(functionsy” = QWHA 0% A WA v7) W52 BES $415}0], shol W 2o el
oA =8} 8 ALEHA 1‘3}‘:141:]—) o] &4= pPyModule_Createl} PyModule_FromDefAndSpec
AH&-8te] PyModuleDefoll Al RES B W] A5 22 SEH Y h

WA 3.50] &7}

&
=

=
Sl

o [y = rlo

A4 g5
BE 2713} 4 (SO 27138 AR 49 RE AW S04 $2E L B4 (EA 27198
AgIE A9 e, BE A 27188 2081 TS B4 AT S AFUT

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
name 2= module®l| 7“7'<ﬂ £ F7HUth 259 273} 5ol A A 4 = A g Urh
3 Al valuedl] et FxE5 T/ o] Al -15, 43 0= WhehU ok

Ay FZRE T OE 49 2, PyModule_AddObiject () = AZ Aol 9 valued] FF=
045 gaxyn
o) wHe} gr2 s of 3k, ol 2] Al ZE S TEI} $E O R valueS Py_DECREF () ok F&
S th AR el
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Py_INCREF (spam) ;

if (PyModule_AddObject (module, "spam", spam) < 0) {
Py_DECREF (module) ;
Py_DECREF (spam) ;
return NULL;

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
module°l| 5 A5 nameo. = F7 U o] Wl T BEO 273} oA AT
gk ol Al -18, 435HE 0& wEg

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
moduledl| A+ E &E name 2. 2 F7H UL o] W T BEQ 2713} Fol A AR
A5y th A4 valuer= NULLE £ 1hof g th o 2 /‘l -1 2, 8 Al 02 W ok

int PyModule_AddIntMacro (PyObject *module, macro)
module | int 4+ E FAFUCS olFH F2 macool A HFUh AE S
PyModule_AddIntMacro (module, AF_INET) 2 AF_INET %< 7}X int A4 AF_INETS
module®)| 7}t o 2] A -1&, A sHd 05 RE&g o

int PyModule_AddStringMacro (PyObject *module, macro)
moduledl| A2 35 F7H4 T

int PyModule_AddType (PyObject *module, PyTypeObject *type)
module®l] B AAE F7HF Ut WRAH O R pyType_Ready () E 231 & AA|E o] defol
23 ¥ ARG 0| 5L 4§ tp_names] BHA B 74 8404 A& ol 7k 2 sk
1, 435 02 g T

WA 3.9 =7}

2E 2R3

oA 27180 A Qe e AYaEA 23 e AZFE RES UYL o US
RE Ao e Fxwtow BE AXE AT 5 Y2

o] FLEL thhA X732 AR GHo] WS ol X RE A= A5 A] gsUth T B oA 173
BEol o] /| e A £ 7| Wl EJ Ut

PyObject* PyState_FindModule (PyModuleDe[ *def')
Return value: Borrowed reference. @A A ¥ Z & E] o] t3)] defoll A HE A ZE AAE &)
o] Ml =& A} g5le H um 2E 7“11] 7} PyState AddModule () & Q1 %EFJ B e ol] A2 of
AofoFFUh g 28 AAE 2 5 AU del =g B AJEjoll ob2 2= A ke, NULL
< Wk,

int PyState_AddModule (PyObject *module, PyModuleDef *def)
ol ded 28 AAE delz el g Aol dZ2dUth o€ pyState FindModule ()< &30
25 ARl AA 2 T 5 JES P,

oA 27138 AFESto] e EEolw 237 syt

ol RES YXE 3 T AF5 O pyState_AddModule s SEEE, BE é7lﬂ
EolM &= A2 £E8

YT @AY FaAFUD, B A 2018 2= 2
_ AP I b U A S S
FYEE N AUZE 2AS] A3 AAUCH (A BE AL, BRI e A0 B A
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int PyState_RemoveModule (PyModuleDef *def)
defol Al 5ol 25 A E AH ZelE FEjollA Al AdUTh AFsHd 05, Aot -15 vkt
T o,
T &A= GIL& E-f3f of Ut
B A 3.30] F7}.

8.6.3 olE|# ol A

SOIHe A W olelelolH ANE AT AA, N A AR olEE _getiten 0
WA= S A A5 99 o] AU} HE gtk SAE 2ol E A9 £ R A sentine) %S AL,

A
Aldse] Zt FEo| def 28 Ee 2E8HL, $R AL ol widd ) ojg ol dS FEF U

PyTypeObject PySeqIter_Type
pySeqlter New ()t W Al o gt iter () U T2 @ A2} P4 of 93] wi3ts
ol & o1&} Aol th 3t 3 A A,

int PySeqIter_Check (op)
op8] Fo| pyseqiter_TypeolH F& EHF UL o] 4+ FF 4T FUTh

PyObject* PySeqIter_New (PyObject *seq)
Return value: New reference. LWk Al @2 AR seqe} A 2H5- 3= o] H | o] H & &3 th A|l A~
TFAB AT YA A4k A IndexErrorE 90 7|9 olE o] o] Edth

PyTypeObject PyCallIlter_ Type
PyCallTter New()®titer () W F2) 7 AxF 4ol o3l nbekd o 2 o] ¥ A A of that
3 7.

int PyCallIter_ Check (0p)
op®l Jol pyCalllter TypeolH & FeFUth o] o+ F4 43Ik

PyObject* PyCallIter_New (PyObject *callable, PyObject *sentinel)
Return value: New reference. M| 22 o]E] g ol & &S U th. A WA v 7] ¥ callable-2 v} 7] WH4
ol B2 5 At LE oA T B AL 5 Ysith; 7 52L olEl ol He g FES
QL 83l of U T} callable©) sentinel 2} 22 = WhHal o] & o] A o] ZzagUrh

8.6.4 t]AaYE] A=)

“U2ARE L AR IR O ELHES S & 2
ok

PyTypeObject PyProperty_Type
WA UAaHE FES 989 A,

&

Adueh. 242 3 AA S gAd ol sy

=

PyObject* PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
Return value: New reference.

PyObject* PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
Return value: New reference.

PyObject* PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
Return value: New reference.

PyObject* PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
Return value: New reference.

PyObject* PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
Return value: New reference.

int PyDescr_IsData (PyObject *descr)
"4/\3‘%13 211]7-(‘“ descr7} E‘ﬂ O]Ei O}Eﬂ_};‘rEE 7]% ]_:J—,_
ARG @3 ZUtTh desar= 2T HE AR ok Ut 98 AAL= g4 Utk
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PyObject* PyWrapper_New (PyObject *, PyObject *)
Return value: New reference.

8.6.5 <zfol2 A

PyTypeObject PySlice_Type
Sefol AA o) B AA. o] AL Thol W AFe) s1icest T
int PySlice_Check (PyObject *ob)
ob7h Zeto] 2 AR W L WS T ob NULLO] o} o] of Gtk o] B4 SHAF 4B YT,
PyObject* PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. A 3 E 7t 02 N 22 £ gto) A~ AR E
M 2 o] 5o Lol 2 A o=l HEY gow AgHY e NULL 2 5 9l v,
o %9 Noneo] s o E 2 REo] A& HUTH A AT T w NULLE WHEHE o,

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,
Py_ssize_t *step)
Z o] 7} length?l A| A5 7} A 3Lo], &vfol 2 A A sliceol] A] start, stop & step A2~ E 7HAF Y.
length B th 2 JE 25 o 2] 2 A 2] ]t

HE3W 02 WAL, o2 o] A% glo] 12 VBT Y2 F FHhNoneo] oh) 3
AoeE A 2] o= 3 ol = o9& AA sl -1 Wy .
o /%2 AH§3Im AA = ehe ATk
w2 32004 M7 Aol slice Wi 7} R 2] w7} M= @ o] PySliceObject* 55U T

int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,

Py_ssize_t *step, Py_ssize_t *slicelength)

PySlice_GetIndices ()& &RFeHA thAl U th 2ol 7} lengthl Al AX~E 7HE 61, Sehol &
A A slice| A start, stop X step VSN2 7EA © 11, slicelengthol] < 2Fo] 2] A o] A g Uth ¥
£ Wolu Qe At UukSeto] 20 Aelg ABE YA o= Tk,
43 0= whgkstar, ol e o 9l & AA st -1 WU Tk

QES S T} start, stop 2 step v 7R

FHu: o] = TVE AT S A= AR = AR 2 Aoz HFEFYLE 3 &2
PySlice Unpack ()& PySlice AdjustIndices ()8 2o =2 A= ojoFdd Ut} =

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) <o
—0) A
// return error

}

< sz qAg Y

if (PySlice_Unpack(slice, &start, &stop, é&step) < 0) |
// return error
;
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

H A 32004 W7 Aol slice W7 W] v /) W P o] PysliceObject* FFUTh

WA 361904 WA: Py LIMITED_APIZ} AASE o] YA &AL} 0x030504003 0x03060000
(Z3}3}A] 9FS) Ao} 0x03060100 o] A4Fe] gro 2 MAE O™, PySlice_GetIndicesEx ()
+=PySlice_Unpack () & PySlice_AdjustIndices () S AIE3t=ma 22 FEH YT} A}
start, stop H step+= o} 8] ¥ H7}E Yt}

WA 3.6.15E #HA:py_LIMITED_APIZ}0x03050400H Tt} 2A 1} 0x030600003 003060100
(23R ) At o2 AAE QO PySlice_GetIndicesEx ()& HAH F-dUth
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int PySlice_Unpack (PyObject *slice Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)
< ghol 2 A A 9 start, stop W step Hlo]EH W E C A4 E FE5F YL PY_SSIZE_T _MAXHE
T} & S PY_SSIZE_T _MAXE X 83| £0°]11, PY_SSIZE_T_MINK T} 22 start 2} stop Zh<
PY_SSIZE_T_MINZ ZX-§3] &0|1,-PY_SSIZE_T_MAXKX T} 22 step 35S -PY_SSIZE_T_MAX
2 2838 =ddrh
olelwl -1, 4Fshd 02 W
WA 3.6.19] F7}.

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py _ssize_t *start, Py_ssize_t *stop,
Py_ssize_t step)

217 € length 4 0] 8] A| A AE 74G 81 start/stop S 2ol & QP AE 2 A FUTh WA E Hlojd

oldl A dul Lgto)l A9 Al daH HlA o 7 ZuUr)

Setolae Aol S th 4 ATF UL StolH ZEE T EA syt
WA 3.6.19] =7}

8.6.6 Ellipsis 7]

PyObject *Py_Ellipsis
gto] M Ellipsis AA]. o] AA o= vl A =7} glsych %i ot i ste] thE A A 9 npzt
YA 2 A g ofF gt} Py Noned} nlz7FA 2 ”T;_L% APt

8.6.7 MemoryView 7} 3

memoryview A= C 5F v AEF o) AE ThE AR upA AR E 2GS 5 9= Jo|H AA =
i Y
PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. W] ¥ Q1 E] | o] ~ & A& 3= A A Oﬂ 4] memoryview 2} A & 5 U T} obj
7y 7] 7V s i Al A °J‘3]- , memoryview 2| = 27/ 7|7} H 11, - A koW 97

Ago) A} AT A A kol ek 8 71/2717h D 5 A o

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
Return value: New reference. mem= dF5 ¥ 3 2 Al-&38Fo] memoryview 2 A & T5 Ut} flags=
PyBUF_READ Y PyBUF_WRITE & 3l 4 A H T

B A 3.30] F7}.

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. Fo1 R W ¥ LZA viewE ZHA-= memoryview A A S w5 Ut 7Hgkgk
vlolE W ¥ 9] A9+, PyMemoryView FromMemory ()7} A& = &= 4y t}.

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. ¥ 3 Q1 E]# o] AE Ao sl= AN ZHE 29 AL HI(C Y F
ortran order &) & memoryview A A& 95 Yt} #2287} A4 A o] H memoryview A A= Q] H =2
= 7H AUt 284 4o, BARRE o] W5 0] A Al memoryview = A HFo] E A A A& 7HE| F]

U,

int PyMemoryView_Check (PyObject *obj)
2 A obj7} memoryview 2 A W & WU Th FA| = nemoryviewd] A H ZEAE 1

Sth o g B A2

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
A& A+ ¥ 3 2] memoryview 2] B 7| BALE 9] ¥ B & &85 Y th myiews HWHE X] memoryview
Q2d2ojof gD o] 2R & BE FelaA eremw 43 A oF gk, 124 ko
TESF] dsUTh

Py_buffer *PyMemoryView_GET_BASE (PyObject *mview)
memoryview 7} 7] ¥t o 2 st &= Al F A A A o sk = < E Y memoryview 7t

m[n
§
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PyMemoryView_FromMemory () 1/]- PyMemoryView_FromBuffer () i

S R e
o] oW NULLES ¥HaHshu o mview+ YFE X] memoryview 91~ E 2 of oF T Th

i

19 AR AAFYTE G B2 4G TASE T A AL A Yol
SIS o AR Y =

int PyWeakref_Check (ob)
ob7t Z2 ARG 22N AW 2L WHT T o] B4t F4 4B

int PyWeakref_CheckRef (ob)

ob7} HZAA W 2L WA o] FHE A 4TI
int PyWeakref_CheckProxy (ob)
ob7} ZetA] AA W S BT o] B4t B AT

EHFAT M2 A E Y 2ol EAH A& ek th 7€ Fx AR 7L ke
ok = A w7} A< callback-> b7t 7RI Al A E off FH S W= 2HE AA VL E 5 A5 Ut
shte] w7 W48 vrol S o of dl=d)|, &3k 2R A A XA A Yt} callbackS None ©] U} NUL
TE AF U ob7} FsHA| 2 o e AA 7} okd A, callback©] F2]E, None %+ NULL©]
oly ™, NULLS W35l Al TypeErrorE WA Al 71Ut}

=
e

PyObject* PyWeakref_NewProxy (PyObject *ob, PyObject *callback)
Return value: New reference. ob 3 2| o] T 3+ ¢F&t 2 e A] AR & w&HgH T} 9]
FxE SUFAT NZLR AAE B Zo] RAHA = 5 Ut 71E 224
T AFUnh F HA A |52 callback-2 ob7} 7FRI A E o) S 0
T As Utk s v g ot o] of Sh=t, okst Frx A A ZHA Y Ut callback->- None
OJUNULL & = AF YT ob7} FStA I 4 Qe AR 7} ok A, callback©] &2 £, None
T NULLO] ofY ¥, NULLS ¥H8H8}al TypeErrorg WA A Y o).

PyObject* PyWeakref_ GetObject (PyObject *ref’)
Return value: Borrowed reference. 23t % (ref) 228 ZZ2 9 A& w3y} Zx7F ¢ &= 4o}
UA] kO™, Py_Nones HHEHgU o}

i ol Gt F2E A0l e WU FEE HAFUL o= AAE AL AFHE 5
AA 7 5138 5 Qe G YL WS A S, ARl B3 G by IncREF ()E BE

o= ST

PyObject* PyWeakref_ GET_OBJECT (PyObject *ref’)
Return value: Borrowed reference. Pylicakref GetObject ()2} FAFSHA| T of| & AALE 3314
FvjmEe 2RR

8.6.9 &

o] AA AF-&-of tff g+ A}A| g+ 7 B = using-capsules
WA 3,10 71
PyCapsule

e

)
N
ok
>
>,

O

o] pyobjectd ME 2 EFHI S JEdH, o] I=E F HEC T2 EFYT
R(voidr EAE2) S ADs ol oh= C B RE| F8FULh o172 FREA FdC
St ZAHEOE RENA AR 4+ YA HEE o 22 ARFHEE, AW JZE fAYS S

AHstel #H oz 2EH REo] od CAPIY AT o g5yt

PyCapsule_Destructor

240l T 3 53] 2} (destructor) 2 3. o] 3 7] Ao F 1T}
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typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_Destructor 9 2] o] u]&= pyCapsule New () S ZFZ TP A L.
int PyCapsule_CheckExact (PyObject *p)
A7} pyCapsuleo|d g EelF UL o] &4+ FA4 43T

PyObject* PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
Return value: New reference. pointerS 7} €3}3}= PyCapsuled T YT pointer Q1 A} NULL 9]
old 2% 91T}
A 59, o & & AR S NULLS WY T
name BAHQ& NULL o]} §-E 3 C 2 Aol ol e £IE Y 4+ Yk nULLo] op H, o] £}
de AERtt 2 7R o ofF Tt} (destructor Y F-o| A A & == J5t})
destructor 1A7F NULLO] ob U H, g o] 3t d uff &2 AR TESHUh
o] AEL REY JEFHER A FE Y, nameS modulename.attributename & X A & of
T ol @7 P8 OFE BE ol pycapsule Import ()& ALEC A6 S AEE F 4 A%
NP

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)
A%l 4 pointers 744 LTk A5, 9] S 44 S NULLE W2

name W7 A= Fgol] A o] 53 FZ5HA v wE o of Futh Fg el AXFH o] 5 o] NULL
o, AEH name= NULL o] o] of gt} 3to] M2 C 34 stremp () &
¥ @ g ok,
PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
Agol Add A ok 2 vk T A s, ol 2] § A 8Fa NULL
e o] NULL I AHE ZHe AL A JUth o] A2 NULL W A =S o
] 31-3] O]—Eﬂtﬂ PyCapsule_IsValid() 1/]—PyErr Occurred ()& AFE3IA

i)
i
i)
iV
T

void* PyCapsule_GetContext (PyObject *capsule)
Aeol AZE A AHAES WA th A8t d, o & 5 A 6 NULLS W T
g o] NULL AHAEE Zh= A2 P A YUt o] A2 NULL ¥+ 3
t}; WE3] 38l PyCapsule _IsValid() Y PyErr_Occurred ()& AFE3H4 Al

const char* PyCapsule_GetName (PyObject *capsule)
Aeol AZH AA o] 55 Wkttt A, o 9] & d A sk NULLES WHHE
e NULL o] 55 zte A2 WA Yuth o] 22 NULL #HF I =S tha 25 5HA v Ut
W &3] 3ted W PyCapsule TsValid() U PyErr Occurred () S AFE3IAAIL

void* PyCapsule_Import (const char *name, int no_block)
250 A& A EZFENA CAA 3 ZAHE 2 E FUth name "] 7} M+ module.
[e]

attribute ¥ oJEZHEL AA o5 AASN Ut A& AFH name, o] &
2D A e A oF YTk no_blocko] FolW, EF3A ¥ RES YXE FUG
(PyImport_ImportModuleNoBlock () S A3 A]). no_blocke] AR oW, REL FWHA

X E ST (PyImport_ImportModule ()2 A3 A]).
/383t g W pointer WHEHgU T A3 81 W, o 2] & A4 813 NULLE 9§ T
int PyCapsule_IsValid (PyObject *capsule, const char *name)
capsule ©) FE ST FHEAAE FEF Y 823 W€ NULLO oFY H,
PyCapsule_CheckExact ()5 53}5}1, NULLO] o}d =& O] B 7} A= W, Y B o] E o] name vj 7}

M55 QA FUTE (A% o8-S Wl sk Yol & ARE PyCapsule GetPointer ()&
CESRES

Z PyCapsule_IsValid()7} Zzk<S ulglsld, 2 E H A} (PyCapsule_Get () & & A &3t=
BE ol g Eo] Aol EAE U

AR 25T AL o 27 LA 00] ol e MBI T 187 Gow 0 WA T
ol g Al sHA st
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int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule 72 AN A~E ZAEE context 2 4 gt}

458k 0= WUtk Al st 00] obd e vhskal ol o & A o

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
capsule W52 513 A+E destructor 2 73 A g t}.

destd 0= &gy o A st 00] obd ghe whebslal o 9] £ A F

int PyCapsule_SetName (PyObject *capsule, const char *name)
capsule W -2 ©] 55 name o 2 AR FUth NULLO] ofU |, o] 52 Hg Wt 2 ef {25 o] oF
Utk Aol A& ol d nameo] NULLO] o} |, o] & s Al 82 i A =31A] ¢k5 T

339 02 WA TE A3 5E 00] obd ghS WS o9 S APk

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule WF-2] void 2Z A B E pointer 2 A A U th Z AE = NULL®] o}d 4= 55U Tth

4581 02 BT UTH Aol 5 00 obdl ghg WS o) 2 S AR HUTH

8.6.10 A o€ A=A

A ol 8 AA = stolWeo] Al ol oJHH o|HE FA ] Asf AbEsh= AA dUTh dnbA e
2 PyGen_New () == PyGen_NewWithQualName ()& WA|A O Z S Z&35t= Aol olyzh kS €=
(yield) 3= B4 o] Bl & o] E3}o] Bh5 0] 4] 1 .
PyGenObject
A al ol e AR ol AHgH = C F2A.
PyTypeObject PyGen_Type
A B o)) A of) 3t 2
int PyGen_Check (PyObject *ob)
ob7f AVl ol B AA W L B2l % U h b NULLO] oo} o gtk o] B4k B BEH
g},
int PyGen_CheckExact (PyObject *ob)
obe] W o] PyGen_Typeol® & EHFU T bk NULLO] of]olof G Th. o] T BAF 42

.

PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame 2} A| ol] 71¥FsE A} A| LU & o] ] A A& W&o ¥H3ghtt o] Sk
frameol T8 22 £ Th. 2= NULLO] opo]of g o).

PyObject* PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame ZY A o] 71¥FsE | AU & o] & A A & w50 ¥kStst=td], _ name_
3} _gqualname_ & name ¥ qualnameZ AR 3UTE o] &4+ frameo| U A2 E F 3T

frame QA<= NULL©] ofy of of ghu] o},

8.6.11 T F¢l 7|

WA 3590 F7}
25E AR & async A9 =R AQH T4} s AT
PyCoroObject
228 A AH§H = CF2A.
PyTypeObject PyCoro_Type
228 Ao o Fohs @ AA.
int PyCoro_CheckExact (PyObject *ob)
0b€] Fo| PyCoro_Typeol¥ FE WMEFUT b NULLY 5 GFUTH of F5E B4 A3 Y

Y.
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PyObject* PyCoro_New ( PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame AR E 7|02 A ZFE AR E WS A WU h _ name_
7} qualname_ 2 name 3} qualnameZ AR 3UTE o] &+ frameo| et A2 E S 3
frame A A}+= NULLO1 T IS5

8.6.12 A~ E ¥ A

H%X4371°1W oA 37104 RE AHAE 3
PyContextVar PyContext Token YAl Pyobject ZJAEHE AL EE HAH QS YL A& &

of:

// in 3.7.0:
PyContext *PyContext_New (void) ;

// in 3.7.1+:
PyObject *PyContext_New (void);

ZA BF W82 bpo-347625 ARG A Q.

WA 3.70] 7.
o] oA = contextvars BRES ¢ 3 22 C APIo] sl AHA| 3] Akt

PyContext
contextvars.Context AAE et = ¢ AR5 = C FXA.

PyContextVar
contextvars.ContextVar AA|E Yl &= o Al&5 = C FZA.

PyContextToken
contextvars.Token AA| S JeEY & o] AFREH = C XA

PyTypeObject PyContext_Type
context & VeI = & AA.

PyTypeObject PyContextVar_Type
A2 W P2 Uehfs 3 A4,

PyTypeObject PyContextToken_Type
AU A2E W4 EZ 32 U= 8 A4,

g A A=

int PyContext_CheckExact (PyObject *o)
o7} PyContext_Type o]l & E&FUh o= NULLO| oL o] ok T o] = A 45
Fuch

int PyContextVar_CheckExact (PyObject *0)
o7t PyContextVar_Type 3ol &< &2 F U 0o NULLO] ofHojof Ut o] e F4
43y

int PyContextToken_CheckExact (PyObject *0)
o7} PyContextToken Type B°|H & EHF U o= NULLO] oty ojof gyt o] =
B4 AE U

AH2E A Fe T

L

PyObject *PyContext_New (void)
Return value: New reference. M| 22 ¥l ZAE A~ E 2

e,

Y
)

18 S5 Ut o /b s NULLE WY
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PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. A 2% ctx ABAE AR o] &L HALRS st} o2 7} 233
NULL-g HFHgh o)
PyObject *PyContext_CopyCurrent (void)
Return value: New reference. QA 28| = AEAE Q] &2 BALE S ul=1t}, of 2] 7} & A 51 NULL
< Wk
int PyContext_Enter (PyObject *ctx)
A 2o A AYAER s DA GYTE AF Al 05 ¥hgbstar, o 2] A] 15 ¥hehehy ok
int PyContext_Exit (PyObject *ctx)
cx AN~ B v F43hel T o] A ANAEE WA 28 =e) AA) AN AER BAGU T 4T A
2 WL, o 8 Al -1 MR T,

2
s

L
j
Y o
M
2 r
%

T

PyObject *PyContextVar_New (const char *name, PyObject *def’)
Return value: New reference. Create a new ContextVar object. The name parameter is used for introspec-
tion and debug purposes. The def parameter specifies a default value for the context variable, or NULL for no
default. If an error has occurred, this function returns NULL.

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AYAE A4 8 PA ST 23 el B ol 27l B -1 eI, ghol A9
gaelel oy 7k A sA] ko o Wk o
AE AT Weh A, values 1AL 7471 ZAE A HUTh AYAE WAL RAR A
o™, value= Tk 7+ AYth:
e default_value, NULL©] o} ™H;
e var®] 7|83k, NULLO] o} H;
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 AEAE A0 AE|E tokens W8S PyContextVar Set () 35 Ao |2 A H AT
th o] FE AT Al 05 RHgbeta, ol 2 Al 12 Rk o}

8.6.13 DateTime 7 x|

sk @A A7 A 7} datetine EENA AFHULE o #4E A7) Ao, Ad 5
datetime.h7} 2ol 235 ojof 3111 (Python.h7F 283} A] 2o FSAHAIL), €utdgd o=z
B2E %27)38+49 9B 2 PyDateTime IMPORT Wl E2E & o FUth |3 2= C ZX A9 o gt
Z OB E t}2 v T 2 oA A} 5 = static M4 PyDateTimeAPIO| Y5t}
UTC A2 E0] x| ~5}7] 98 v =2
PyObject* PyDateTime_TimeZone_UTC
UTCE Y= A ASFEL w83t} datetime. timezone.utc 22 Ax| J Ut}
A 3.70] &7}
Y AA AR
int PyDate_Check (PyObject *ob)

ob7} PyDateTime_DateType & ©] /Y PyDateTime_DateTypel| A H Jo|H
O}, obiz NULLO] obL]o}of G}, o] B B4 4E T Ch

ks
o
fift
v
o)
i
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int PyDate_CheckExact (PyObject *ob)
0b7} PyDateTime_DateType %o/ W #& E&F UL} obE NULLO| o}t] o] of FLjT. o] B
R EEY

int PyDateTime_Check (PyObject *ob)
ob7} PyDateTime_DateTimeType & o] AL} PyDateTime_DateTimeTypel] A H & o]H 2+
S F Ut obe NULLO] op o of Ut} o] k= FA 43Iy th

int PyDateTime_CheckExact (PyObject *ob)

ob7} PyDateTime_DateTimeType & o] ¥ & E# &}l ob= NULLO| o}y o] of gt} o]
SN

o

int PyTime_Check (PyObject *ob)
ob7} PyDateTime_TimeType & ©] A} PyDateTime_TimeTyped A H FojH IS =3 HY
th. ob%= NULLO] of1] of of Gtk o] § B4k 4TI T

int PyTime_CheckExact (PyObject *ob)
ob7} PyDateTime_TimeType ol @ & B %Lk obi NULLO] ofLjo]of Fhth. o] T
P4 4B

int PyDelta_Check (PyObject *ob)
ob7} PyDateTime_DeltaType #H o] AU PyDateTime_DeltaTypel AH olH A& 58 F
Ut} obi= NULLO] o} o] oF FhUiTh. o] gha B4 AE g T

int PyDelta_CheckExact (PyObject *ob)
ob7} PyDateTine_beltaType Hold #& E# %1t} ob NULLO| objo]of BT, o] B4t
T BT

int PyTZInfo_Check (PyObject *ob)
ob7} PyDateTime_TZInfoType & o] A} PyDateTime_TzInfoTypel A H o] IS =7
FU T obi= NULLO] o] o] of ghuic. o] B B4k A g T

int PyTZInfo_CheckExact (PyObject *ob)
ob7} PyDateTime_T2InfoType 3ol W #& E&E1 Tk obi NULLO] ob] o] oF LT} o] T4
=34 AETIh

AAE HEE IR

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. A1 A H A, ¥, 49 datetime.date AA S W+t

PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second,

int usecond)
Return value: New reference. A1 ¥H 3, 9, 4, Al, &, &2 D ufo] 3 F%9] datetime.datetime 72

A wkghey o

PyObject* PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute,

int second, int usecond, int fold)
Return value: New reference. A1 A€ A, Y, 4, Al, &, &, vlo] T2 % ¥ fold®] datetime.datetime

AR E wr3kgy ).
WA 3.60 =7}

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference. A1 A E A, B, % W nfo] T2 %9 datetime.time A S vt33 ]

P

PyObject* PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
Return value: New reference. A/ A E Al, &, &, ufo] 2 Z % 9 fold2] datetime.time A A& WF3Hst

[Bh=
B A 3.60] F7}.

PyObject* PyDelta_FromDSU (int days, int seconds, int useconds)
Return value: New reference. A A H 4, & @ ulo]3 2 % & YE Y= datetime.timedelta
AAE HrEsyc) 23 ulo] a2 2 %29} 27} datetime.timedelta AA| o A A E HY ol

=T A7E7 LA PUh
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PyObject* PyTimeZone_FromOffset (PyDateTime_DeltaType* offset)
Return value: New reference. offset AAFZ YEFY R = o] 5 o] gl 114 L Z A datetime.
timezone AAE E& S5t}
B A 3.70] &7}

PyObject* PyTimeZone_FromOf fsetAndName (PyDateTime_DeltaType* offset, PyUnicode* name)

Return value: New reference. offset 2 A} 2} tzname name 2 2 JEFY A= 114 2 Z A 9] datetime.
timezone AAE E& 5t}

HZA 3.7 F7%
It AA oA BEE FE5sE= 3R, A= A H Z# 2 (713 PyDateTime_DateTime) S E33}o]
PyDateTlme_DateA Axgxofof Pt AA= NULLO] oby o] oF 8hn, 2 HAFsHA] ek Uth:
int PyDateTime_GET YEAR (PyDateTime_Date *o)
¥ int®, d-& Wk th
int PyDateTime_GET_ MONTH (PyDateTime_Date *0)
1ol A 127421 9 int =2, ¥ & "3y o)
int PyDateTime_GET_ DAY (PyDateTime_Date *0)
1o A 317k o) int =, A& Rb&ghy o)
5 A ZF AR NA BEE == |a =, ddx= /HE Z~E £33}l PyDateTime_DateTime
o] g0 ok gy E]' X}— NULL©] ofu]of of 5ln, &2 HASHA] b5y th.:
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *o0)
8 237219 int &, Al S WHEgY o
int PyDateTime_ DATE_GET_MINUTE (PyDateTime_DateTime *0)
HE 59712 9] int &, & WY o
int PyDateTime DATE GET SECOND (PyDateTime_DateTime *o)
8 597kA1 9 int®, 25 WY o

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *o)
0+-€] 999999 7}%] 9] int 2, nlo] 22 2 & Wkt

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
Return the fold, as an int from O through 1.

HZA 3.60 F7}
AN AR AN BEE FES= IR, AA= A B ZYW2E P06 PyDateTime_Timed] IAHA
of o g T} O_lx}t NULL©] ofy of of 3w &2 FHALSHA] k<5 th:
int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *o)
0%-E] 23741 9] int 2, Al S Whekgh o},
int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *o)
HE 5972 9] int &, & WY o
int PyDateTime TIME GET SECOND (PyDateTime_Time *0)
HE 59714 9] intZ, 25 ¥ o

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
HE 9999997} %] 9] int 2, u}o] 2 2 & utda .

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *o)
Return the fold, as an int from O through 1.

WA 3.69 F7}.
A e AR A BES FEs= AR, AA= ME ZH2E T3 Oﬂ PyDateTime Delta<]
Q2s® 2o of F T, 1Ak NULL o] ofu] ojof 3l ¥ AAFEHA ghy)
int PyDateTime_DELTA_ GET_DAYS (PyDateTime Delta *0)

-999999999 of| A 9999999997} x| o] int 2, ¥ 5 WYt}

%1
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WA 330 27}

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)
0% E] 86399712 9] int &2, 2 45 W3t}

B A 3.30] &7}

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_Delta *o)
00l A 9999997} 2] 9] int &, ulo] A& % 4E vk T}
WA 3.39 F7%

DB APIE T33t= 259 HoE fstvja=z:

PyObject* PyDateTime_FromTimestamp (PyObject *args)

E=Z2 A datetime.datetime AA|E vFE 1 vkEsy o).

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. datetime.date.fromtimestamp () o] A&3}= o] A3l A F=
Z N datetime.date AAE W57 ¥ T}

8.6.14 Objects for Type Hinting

Various built-in types for type hinting are provided. Only GenericAlias is exposed to C.

PyObject* Py_GenericAlias (PyObject *origin, PyObject *args)

Create a GenericAlias object. Equivalent to calling the Python class types.GenericAlias. The origin
and args arguments set the GenericAlias’s__origin__and __args___ attributes respectively. origin
should be a PyTypeObject *, and args can be a 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 17
The data model method __class_getitem__ ().
WA 3.9 27}

PyTypeObject Py_GenericAliasType
The C type of the object returned by Py GenericAlias (). Equivalent to types.GenericAlias in
Python.

WA 3.9 &7}
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=713} stold Aol d B &8 =

| g o8l Qe
sho o] 271815 7] Holl The B4E AANA T2 4 A&Uth

— 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 ()
* AHE
— Py_IsInitialized()
— PyMem GetAllocator ()

— PyObject_GetArenaAllocator ()

WA $4 22 2ol AL, e FHo] W/C API F4-8 AH8-8H7] Aol by Initialize()
™ ;ﬂo
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Py_GetBuildInfo()

Py_GetCompiler ()
— Py _GetCopyright ()
— Py_GetPlatform()
— Py _GetVersion ()
R
— Py_DecodeLocale ()
- vme] Fekan

— PyMem_RawMalloc ()

PyMem_RawRealloc ()

PyMem RawCalloc ()

— PyMem_ RawFree ()

zr3: t} & 4= py Initialize() Ao £&3tH ¢F Utk Py EncodeLocale(),
Py_GetPath(), Py_GetPrefix(), Py _GetExecPrefix(), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName () ‘:,’-l PyEval_InitThreads().

02 A TA W4
ho| o=ttt 75 FAS Aol AT A A de Tt sy 71 2AC R, o]t SH =
BE & A ol 21101%‘45}.

A g8 SRVt AAFHE, EHa F2 -l AAE AF-AUth A E 0], -bE

Py_BytesWarningFlag E 12 AA3}1 -bbe= Py _BytesWarningFlag 222 AA st}

int Py_BytesWarningFlag
bytesUbytearray® strg, == bytesE int} v u] A1 E Fd Ut 2Rt I AY
2o o2 g By g

b gdoE AR

117

int Py_DebugFlag
P EA7 0¥ 282 AUD (AR AL, A5 g6 o =,

-d 43} PYTHONDEBUG &7 W48 A A FH Uth

int Py_DontWriteBytecodeFlag
00l ohl o2 A AT, ol 22 2 FE YLE Bl pyoHAE 24D 3 B1ich

int Py_FrozenFlag
Py GetPath()olA B& HA F2E AT off o] WA A S FAISHA] g5 th

_freeze_importlib®} frozenmain T2 I WA AL 5t= 7l S YTt

int Py_ HashRandomizationFlag
PYTHONHASHSEED &7 W47} v o] ¢l A ‘E%% FAld 7 s 12 Ak
] A

=& 2713tk

int Py_IgnoreEnvironmentFlag
AAE 4 9= EEPYTHON* &7 W4 (o] & £ PYTHONPATHS} PYTHONHOME) & F-A] &Yt}

—ES} -1 SM o7 AAH YT
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int Py_ InspectFlag
a9 Est A WA QAR A A —c
e 23 9EY 9L 498 5 o8 Y
%

-1 € A3} PYTHONINSPECT 3+

FAE AT, sys.stdinZF Bud = HolA] Y
1

t® Syt

int Py_InteractiveFlag
L exdom AAE L

int Py_IsolatedFlag
A% Brg sto A AR 4
site-packages T & E] 2] & Z 3}

I FAeZ AFFE YL
B A 3.40] =7}

int Py_LegacyWindowsFSEncodingFlag
Ze)17b00] oUW, 5t Al Q2P UTF-8 9139 thAl moes 91592 AHgFu o,
=z

PYTHONLEGACYWINDOWSFSENCODING 374 ¥W4=7} v]o] A 4o Bxdz AAREW 1

U,
ZLA| 8 Y82 PEP 5298 H R3] A] L.
7+ AR

int Py_LegacyWindowsStdioFlag
Zg27k00] ofUH, sys TE AE YL Y3 WindowsConsoleIO Al io0.FileIOE AFR S
Y.
PYTHONLEGACYWINDOWSSTDIO 37 W47 vlo] 9 A ¢k& Exlgd e AAEH 18 A4}
A A 8 U 8- PEP 5282 2314 A L.

e AL
ag

D8 site 9 EE 2 ofo] SUE = oys.pachs] AblE E4 A 2L v BAHIUT £D
UZol sited HAIHOR A2 E T o= o]t 225 v @A FUTH(EE A st W site.
main () 2 TEZSHA A 2).

int Py_NoUserSiteDirectory
A& A site-packages HHE 2 sys.pathol F7}5HA] g5 th

-s2}-1 34, 18] 3 PYTHONNOUSERSITE &7 W42 AAE Yth

int Py_OptimizeFlag
-0 2437 PYTHONOPTIMIZE 37 W42 AR YTh

int Py_QuietFlag
3} e A= A 2HA ) v d WA A S FAISHA] S5 T

—geAo s ARH YT
B A 3.20] &7}
int Py_UnbufferedStdioFlag

stdout 7} stderr 2 E H -2 ¥ 3 ] | A == A gt
-u 343 PYTHONUNBUFFERED 37 W42 AAF Yt}

int Py_ VerboseFlag

2Eo] 27|3td wuith, =9 A X (L H oY W B5)E FA 8= HAIAE AT T 2
33}3741/}7“’”4 BES AT AAE = 2 ap ol th st w A A& QA4 th =3 F 8 Al
E Ao s AR E AT
v &3} PYTHONVERBOSE 3+7 W42 AA P Ut
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9.3 d¥|z ey 27]3}e} stold A o] A

void Py_Initialize ()

Shold QB2 el EE 2SI ol g S $4 52 TG4 LS Shol A/C AP
48 ALg3E7] Mol & oF FUITH B A el 9l vl d 2715 AL BRI L.

o]AL 2rH REQ Ho|E(sys.modules)S iﬂﬁ} 13, 7]¥F 25 builtins,  main_ %
sys§ WHELTL w8 25 24 % (sys.path) & 2/ sys.arovi 2444 8%
Utk ol & A A= PySys_SetArgvEx () %AP%@MA] . (Py_FinalizeEx () & HA &&
37 93) T WA £ 25 E ol A 514 ket Wk gtol Rl T 2713} Ash e
A Al o 2] YU Th

o

3 Qe oA, 2E& REE O_TEXTO| A O_BINARYE WA T} C AELL S AMS 3= 25
H] spo] A Ao = S u]

void Py_InitializeEx (int initsigs)

o] B4 jnitsigs7} 10| A Py _Initialize () 1 A 25Ut initsigs7F 00|, Al 2 A 2] 7] 9]
278 552 A Lo, Shol ol R W 583 4 ALY

int Py_IsInitialized()

Aol delzde 2 ed 30el o € BD a5 god A0 E VLT
[BR= Py FinalizeEx () 7} % o] -?— - Initialize ()7} BRAl &5 WHU]'X] 7431% ‘ﬂf_@'
ek

intPy_FinalizeEx ()

Py Tnitialize ()2} 3<% 3}o]R/C API & Aol oo 38 d RE 27|35 A8 A 4010,
Py Initialize()o] th& wiAet 2& ]—F S HA W, ob A AAIH A] 9F2 RE AH
2B (oFel Py _NewInterpreter ()& FZIUAI)E AAGUT oAz, o] A2 3}
Az 7t e RE 2SS AFUT (WA py_Tnitialize ()5 THA
FRAR ZE5E ofF ?—i U= oA stk dbA o ® ke g2 od Yt stold el A o] A
EF ol dAdsHd (3 A dloly S A]) -10] ¥hEg Yt

o] P4t ol 7HA ol RE AFHUHL NP $F Z2IY0] 3§ =
@3 ol S A ARG AL S Gtk FALE = 5 sl golud
3}

I-o{r
i
)
By
§2
H

o A Fhol X QTE]Z ElEi“’— 2 J%o ZE2IYPL o DLL% AR E 317] Hof| gho]x o] Egst BE
225 AT AL 5 stk 8 T2 WEe F5E e S MEAes S8
22 WS F5317] Aof gho oA st RE R E AL AS AYUth

W 19} -r«l A8 25O REI AA A= 499 AR sPF UL ol 2 Qs At
(_del () WAE)7 &2 AA (T2 YU BE 2 ] Ao = dF Ut o]
A EE@EPME zcH EWE—%% A2 = =X FFUth gt AE Z e 7} 3t Ao
W2 2= A A e AFUTHFFE B, B FAAL). A4 74 8 Fx F
e R AAFHA gFUTE FF ZE0] et R WE g = HAHA &S 5 JdFUh
YH G2 273 Fdo] FH ol T EHH AR 2H561A] gh& 5 AFUTh S8 T2 30
Py_Initialize ()& Py FinalizeEx ()& F W o] S&3H o] FA7F AT + d5UTth

o1z} ¢l o] ZHA}F o] Wl E cpython._PySys_ClearAuditHooks & 23 A U T}
HZA 3.60 F7}

void Py_Finalize ()

Ol A& Py FinalizeEx ()9 o] WA S35 = Wk S F A= A YUt
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9.4 ZZA|A AA w7 HS

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)

ol g+ (E%?}ﬂ‘?ﬂ) Py_Initialize() o] &3 oF FUth str.encode () oA} 22
guig, FF 100 AT A7 G o Y A& AAF T

PYTHONIOENCODING Zt2 A} A 2] (overrides) 331, 37 W47} 25314 942 wl] Ul 7 (embedding)
2E7H0 QTS Aol £ 9% Tk

encoding L/ errors= PYTHONIOENCODING R/ = 7| EZH(THE Ao kgl gy th = A&
st7] 98l NULL D 5 Y5 U T

sys.stderr o] (E+= t}&) A A 7 A Q) o] FAF “backslashreplace” ol ] A 2] 7] & AF&-3Ho &
st Al 2.

Py FinalizeEx ()7} S&% W, ol &= Py Initialize ()o )3 & S Eof J3FE v x| 7]
S0 Tkl E2 5 ol of Fuich

dF3tH 02 W3S, of| ] Al (& o] dHZeE 7t ojv] 27|3H & 5&) 00] ofd k<
W o,

WA 340 F71.

void Py_SetProgramName (const wchar_t *name)

(E29tY) o) =Py _Initialize ()7F AR S5 7] Aol ZEF ook th Q=
gEANA ZE2 20 main () FFoll hetargv(0] AR Fhs dHFUTH( o= AR ¥
HUth. o] A2 py_ GetPath(}E} olef o] o} EPAOM Aejz ey A3 gLy FAH oA
HELY glojB g g & Zte o A E Ut 71232 'python' YUth QA= =2 T8-S A g 5=
B Lol tﬂﬁﬂxl A AA AFLY 002 e ool = AL S 7he] Aok g th Fho] A
AEjZ B TE+= ol A «1 W8S A3 5yt

Hlol E #XE & t]Z Y 3te] wechar_* BAFE S A+ Py _DecodelLocale ()2 A3}

wchar* Py_GetProgramName ()

Py _SetProgramName () S22 AAHE 21 o] Z o} 7| B ZEE vigstth vists Exgd e
AA AZAE 7H AU S22 S s34 0A= g Ytk

wchar_t* Py_GetPrefix ()
AAE EAE SHA gL ol e prefixs WU o] 22 Py SetProgramName () o=z A

A 22O o] 53 7 8 W9 o BEe 1S B9l spAFE U ol & &9, —’-E:’-ﬂ
o]&©°] ' /usr/local/bin/python’' o] ¥, prefix:="'/usr/local' YUt} ¥H3H EXEL 4 4

AZAE 7H AU S22 @2 M= U o= 49 £F Makefiled] prefix
W42 W E A configure AT YEL| ——prefix A s Gt o] g2 ol ZEf A

sys.prefix@ AL £ JdHUTH Y20 F&3Uh O 45 FZRIPAL

wchar_t* Py_ GetExecPrefix()

AR ZREZ-Z24 51 o] o) 3k exec-prefixS ¥ T 0| AL Py SetProgramName () &2
BRE 2239 o2 4% B9 M40 ofe] Bk 72 Fol At o & Bl m2
SIE=a8) '/usr/local/bin/python' o] ™, exec-prefix= "' /usr/local' gt} ¥ -‘93}51 2219
A AGas el AUTH TEAE S 2 AAAL o FUTh o] & H 49 +F Makeriled]

exec_prefix A2 W E A] configure 2T Y E Q] ——exec-prefix 21X} ;HDH;;M t}. o]
A2 o] ZE X sys.exec_prefixZ AHEE F AFUTh AT &Y

HH7:‘ exec-prefix= S WE T4 3t (715 A8 LI F 5 geolBE ) o] g YA EH g Eg o
A X2 wff prefix 2} ThE U tF. EREA 2] o] A, é%\“% 54 3192 /usr/local/plat A H Egd
351 ZPE =HA 31dL /usr/localol AXE & 213145}

H/ﬂ, SHAZ 2ot Az E o AFFe YU A& %01 Solaris 2.x

= Sparc 7| A2 22 ZHEC T T ‘S}X]UJ-, Solaris 2.x & 4 31 3}+= Intel 7] A|
o, gE52E /‘\:_3“‘6]-“ Intel 7] Al & th2 S AEZ Y Yrch Et:_v—‘ﬁ AAY A2
E] vA o g e ZYPZ S FAT T v § °HA =+ AA = o= 0101:71%1143}
A Z ko] v th2 7] w2 prefix &} exec- preﬁx—./]ul Zhglon, ¥l EAE =
stol vlo| E I = 5td-2 ZHE SHA Lo FoHA L (D H U} olE=
vho] W WA o= S5 A YYH).
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Al2~®l #He] A= /usr/local/plat2 ZF ZHE O3] o} & J}O‘ A|A~EH O B ALl HA S Y=

—u—= il
ZHoll /usr/locald F-83 %= mountl} automount T2 1W S LA = WS & At
wchar_t* Py_GetProgramFullPath ()
gtolx Ad Ide] HAA 22 oFS HEF UL oA =223 oFHY
Py_SetProgramName () 22 ARFHUrholA 7| & 25 A F2E spPst= #4482z 4
HE Ut 9 3E A9 2 A A AFAE 7HE] AU £33 S FAEMAE Uk o
k2 ulo] M F T o A] sys.executableE AR 5= 5

wchar_t* Py_GetPath ()
Return the default module search path; this is computed from the program name (set by
Py_SetProgramName () above) and some environment variables. The returned string consists of a
series of directory names separated by a platform dependent delimiter character. The delimiter character is
': ' on Unix and macOS, '; ' on Windows. The returned string points into static storage; the caller should
not modify its value. The list sys.path is initialized with this value on interpreter startup; it can be (and
usually is) modified later to change the search path for loading modules.

void Py_SetPath (const wchar_t *)
Set the default module search path. If this function is called before Py_Tnitialize (), then
Py_GetPath () won’t attempt to compute a default search path but uses the one provided instead. This
is useful if Python is embedded by an application that has full knowledge of the location of all modules. The
path components should be separated by the platform dependent delimiter character, which is ' : ' on Unix
and macOS, '; ' on Windows.

I3 sys.executableo] T2 1 AA FE (Py_GetProgramFullPath() & zPZs}NA] )
2 HAA% I sys.prefix$}sys. exec_preflx7]- Bl AEE ULt Py _Tnitialize ()&
ST Z2Tdf o] & A AL TEA A B 01’“‘45}

HlolE BAE-& YA Y3 wehar_* #A4 S d+0l Py_DecodeLocale ()& AHEFUth
Az A YR HoR BAREE, 520 29 F 324 TP AT 5 Y5

WA 380 HA: oA Z20WH o]E YAl 21 AA FE7} sys.executableo] AEH

et

const char* Py_GetVersion ()

o shol A QB m el )] 1AL WAL o AL T B EAA YT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

The first word (up to the first space character) is the current Python version; the first characters are the major
and minor version separated by a period. The returned string points into static storage; the caller should not
modify its value. The value is available to Python code as sys.version.

const char* Py_GetPlatform ()
Return the platform identifier for the current platform. On Unix, this is formed from the “official” name of
the operating system, converted to lower case, followed by the major revision number; e.g., for Solaris 2.x,
which is also known as SunOS 5.x, the value is ' sunos5'. On macOS, itis 'darwin'. On Windows, it
is 'win'. The returned string points into static storage; the caller should not modify its value. The value is
available to Python code as sys.platform.

const char* Py_GetCopyright ()
A stold M Aol e 4 A %A AL WBIUT ol F

'"Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

HhetE RS- A AFALE MU Sh 352 3he T AMA = g YT o] e shol
FT oA sys.copyright 2 A& 4 J5U )

const char* Py_GetCompiler ()
A7) sfol W AL V== o AR Ad g

"[GCC 2.7.2.2]"

Al 2T A iU o & 9

El
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NEY BAGE JH AFLE A AU TEAE S FARNAE P o] e ol A
ZoA] M sys.versiond 4R E AlFH YTl
const char* Py_GetBuildInfo ()
AR sho] AE|Z2JE] ALY A AL HF 9N
AqgE =

-

I

o
=

3
i)
>
B
=
Re)
e
o
tL
i

19

b2y o

it

"#67, Aug 1 1997, 22:34:28"

Llsasl —u:x}oc‘% AA AGA2E 7H AU S22 g - A= A FYth o] 32 sto)x
FT oA M4 sys.versiond] dHZ A|FE UTh

void PySys_SetArgvEx (int argc, wchar_t **argy, int updatepath)
argc 2 argvell 71 A sys.argvE /\47g%11,]r/} ol w7l We 22U main () Feoll AP
A5} A HA R 3 ) o) shold Qe ZelElE Sag et A shalo] ohuje} AE
AE_%E g} 8 &) ofF 3lrt= xFo] A o] 5 th /x]?iﬂfé_/_\
FEL2 R 2ALL  dFUth o] F5Tbsys.argy 27|30l A SHH, py_ratalError ()&

AHgto] A A 9 2AS EA G L

updatepath7} 00|, of 7] 7} 2] 7} o] 3h4=7} o= 5 L J Ut updatepath7} 0©] ob U™, $H4+= T
e Fol ek sys.path&x .T_Zq gt}

* 7€ 2TYEY o]F0] argv (0] 22 ARHY, ATHEV = HHH A =7}
sys.path Skell F7Hg Uth

o 132X oW (F,arge7t 00l Atk argv [0] ©] 7]& 3t o] &< 7He] 71 A] k2 W), sys.path

ol 0 2R 0] o ek, ol B4 1 T o] (v 1) & ol £ A7 Tl

vlolE B9 y Y3} wchar_* FALES €=t Py_DecodelLocale ()& AH&&Uth

M

B3: WY AgE 49 oI5| A0z sl AHx T RATE S8 xR 08
updatepath= 7423} 11, {’r_'@}—‘i & sys.pathE 22 F 73413} A o] 5 Th CVE-2008-5983&
21—2 -(5-]_%1 ;\]_?_

313 o] AN E, PySys_SetArgv ()& TE8 T 3 WA sys.path 8485 522 A A
3to] 22 EFHE A& 5 IdFUTh dE 5o th& AFE3H:

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

B A 3.1.39] 7}

void PySys_SetArgv (int argc, wchar_t **argv)
o] 34+ python AEHZHEH 7} 12 ANZHA E 3 wdaepath 7 12 4R 9
PySys_SetArgvEx () A3 25}

Hpo|E £ S Y Z P 3te] wehar_* A8 S @£l Py_DecodelLocale ()& AU
W A 34004 W7 updatepath 72 -1l whe} o5 Y o
void Py_SetPythonHome (const wchar_t *home)

712 E” HE*‘F%E] 5 EE vpolA seju e e XS AF AT AA ALY vl=

PYTHONHOME & &% 314 /\] L
AAtE 22 IWE AWshE S Ul 8o] WAH A e F A AFL0) YL 002 s EALS
7hel Aok gtk stol Al el Zelele] TEt o] AFae) Y& WA et

Hhol 2 BAQS U2 Y dhe] uchar_* 4GS Ao

i)

y_DecodeLocale ()& AF&gUth
w_char* Py_GetPythonHome ()
71«7, & Py SetPythonHome () © tigt o] A ST EoA AAS golv} AAHATHH
PYTHONHOME 27 ¥ 49] gt e o
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9.5 A¥ & Jegt A el =g &

shol W QIE L2 B $5] 2d = SR Ut T 2= Shold 2218 S A A5 93
sho] 4 217 o) Q4418171 o Al 317) Aol B 28 =7} 530 of 31 el Qe Z el ¥ = $2 GILo| 2}t
sl A o] YHTh = gloji, 3 1HE AAZAE tF 2dE 2 IR FAS Jod &
DT A8 So), T AHEA SAG) 2L AL FE ASE FAFY, B2 A7 Wo] ofy
LTS LS %%H
3k A

b JHU

—?ﬂ

metA, GIL-E 2% vk ghol & A A of A ﬂEa}ﬂlﬁrﬂr | %W/C APl 345 & &3 2= Qlu}=
ol dFUTE FAl ‘%‘% 2st7] el AEZ el A Ao 29 E HEAS A EF YT (sys.
setsw1tch1nterva O FZ2IAHAAL). B2 31Y ¢ 7]1.4—&7]9} Zre A Aol Bz 7 /O oAl
A= A= 2, 2F ?_D‘r%ﬂro]“*’\ﬂ]‘:ﬂ“bﬂg—?Al%‘%D}-

ybol A Qe B ¥]= PyThreadState g B o] 722 Yol 23 = ¥ £ 7] (bookkeeping) F H & K &
Utk #AA) pyThreadState & 71| 7]+ dlUe] A 4% Q5 YT PyThreadState_Get ()&
Agte] 22 5 U

9.5.1 &7 F.= o)A GIL 3] A3}~

GILg ZAs e iR 4 A=t 0T 2L R T2 o 9

>

Yt

Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/O operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

o] AL 9 AukA o]0} A o] & T 37 915 & o] WA= EAFU T

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py_BEGIN_ALLOW_THREADS W®Wj 3 & AN BEE2EL 937 £AFA G A42 A3 Y,
Py _END_ALLOW_THREADS WA 2= &

Ao gL g TER FFPIG

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread (_save);

o) G55 45 PAL T 2HUTH: A AEmelE So] AR 2= el B3 LIS

BESE o AHSPUTH B2 AL 2 S FEE A ), Fol A /) Aol BA 2= )

EIAEE Ao FUTH(THE 2A 7 54 52 BS54 A5l A9 2= 42 AL

S WRIUTh. W2, 2 A5 Ad S HHE HAT W, A6 YE) ZAHE ARG

Aol =2 8 =30k Fvh

F2: AADUO RS EEL GILE 9o Asht 14 AUAL AL Al ol A, )2 2] 03] &
3 2 5237

Zro), kol AA o AN~ A 7} A F7 A ALS
XJOHE %%@"T‘ 21%‘45}. o EZ 211b9 hashlib BEL o[ HE QE A1) 914 & o

GILZ s Al gyt

146 Chapter 9. %7|3}, slo]dz]A|o] A & A=




The Python/C API, & x] #] A 3.9.18

9.5.2 s}o]¥ o] ¥k 4] g2 A¥=

48 3014 APIVLY threading B8) & A3e) A8EE WEW, 2HE JHAFO2 A
B 5ol EAE AL SW B o e, o ol ColA RHE 01 4 ol (A8 Eol Al ~d = el
7150] 9 A4t ehol Hef el ol 3, GILE HA5HA i, 152 98 2d = de) PEE g
oS 2=l sholtl REE TR0} S (33 9 ATH AL ehol el oA AT 2
APIS] 27} 9 Uth, WA s AE s F2E wEold ABzdeo ol g st SR

7F o]
<, GILE ¥ 534, upA| gt o & 3}o] #/C API AH-&- Mﬂ&ﬂﬂﬂﬁﬂzng B2 ﬂﬂgqq
AR W, A o) ZAHE AL, GILL A TS, DA RO 2 AT o) 42 FEE
S Al 3l oF gy Tk

PyGILState Ensure ()@ PyGILState Release () &5+ o RE AAS A5 o7 ¢34}
CAg oA Fo|WNE TE3l= YukA o &7 o} 3 2t}

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction () ;
/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release (gstate);

PyGILState_* () @& (Py_Initialize ()] &3] AFez w501 x) A A =¥ 35
uek Aok b el st A L. 3 W F7FAEZEEHE =L AS A AT
(Py_NewInterpreter ()& AF&3A]), th5 QB Z 2 H 9} PyGILState_* () APIE &3+ 2

A Q= A 5T

9.5.3 fork() ol thg+ F2] A}

2y Zof s FHEoF T = %%&E‘&@%Cfork( TE A 29 = FAYYLE fork () &
L3l HREE2 A" A=, Z2 A7 E f&?ﬂlEﬁ%%@éﬁﬂl %ZXH?MD} ol =&
xmoﬂolcﬁk—ﬂH‘JJrCPythonfﬂE}O‘fﬂl ARE ZE A 25 A A J&FS v H )

“AA” 2~ =gk dof Tk A2 T 28 =7 B {8 Fo] S AH ] F5S vyt stol M
3 Ao LH%X*&E AHE e 55 E 55t Ul Al 3te] os. fork () of i3l o] A& 2 T
T3 ZHA 9] B E lock-objects & A A A FU T sto] A Z St AU WA ], 23 o] H el Y 5AY
o] Zof A A oH 01: 3l F7hH(H] shol ) B8 Fol Mo &d Wi o] gl YT pthread_atfork ()
2} 2208 71 S AHE3te] 22 A9 S < gAY WS o, os.
fork () & Ea}x] r11 AH fork () E X 5t AL glo)| WS TE M),
3 o] Zof| AFgA] = 2 E =7 B8k ol M YR & F fitol ol w At el 7 4 5yt
PyOS_AfterFork_Child ()& BR3% 55 AAZeH L A F4 & o = A2 obdyrh

02 2 E A =7 AR Ts AP L T3 CPython./] HEF) AFER 7} os . fork () & upR A 2 A A 3}
A BEEolof FZ onguth o] AL dA JE|Z e E e thE & pPyinterpreterState A
&8te ThE B & PyThreadstate A& stol dejAlo] A ot A& S w| gyt o] A7} “u 2l I
z2lEe E s} EX o7 93, fork () = CPython A< #E}S] o] °Ja1 Z71319 AEjZ 2l E 9 “H g1
g = ﬂlﬂ“iaﬂﬂ@ﬂwt} et ollQ] = exec () 7F I Foll A TEFH = A A Uth
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e C g HEE AHHAY ol A ABmel B WD W AP QA 02 AHEE =

=2 v o

5
b
ol
1A

PyInterpreterState
ol A8 paE old A 2=} F ok AEE YU 28 Bz Eo] S5t 2d e
=2 Bel 2R 1A O R BB L BRI o T2AlE 27 A7) g,

OE JHZEHo £ A= AR s v, €Y sl VeA S 22 22A A FHE

A2 stals, Agole oFF AR FroHA s uUth A AdE e H2 ofd Az B ol %3
A=A ol BA ol BE 2H =N F/F UTh
PyThreadState

o] 2t T2+ @Y 2E = AHE UEHUTE Yt F& ol WHE= o] 29 QB2
28] Al E 718] 7|+ interp(PyInterpreterState *) AU}

void PyEval_InitThreads ()
AT A gr AE B

Shol 4 3.63} o] A WA A=, o §47F £AFHA oW GILL BE YL
WA 39014 W7: oA o] B obF AYE S aAFA gharTh

RE =]

WA 3794 WA o] Tt oAl py_Tnitialize()ol o5 ZEH A, JHEL HE A4
s2¥ 927 fauh

A 3204 M7 o] FE He Py_Initialize() Ao L2+ glsyth

=

Deprecated since version 3.9, will be removed in version 3.11.

int PyEval_ThreadsInitialized()
PyEval_InitThreads ()7} &5 o, 00] old k& Wizttt o] 4= GIL-& E 7314
DL BET 5 UoIN, B AAEE AT 0] 2 AP T2 E B 3ol o AT 5 A5tk
WA 3.70A WA : GILZ o)A Py_Tnitialize()ol &8 273 th
Deprecated since version 3.9, will be removed in version 3.11.

PyThreadSraZe* PyEval_SaveThread ( )
(FETHe) A QAExeH 52 AL 2 = FE)E NULLE A H BB, o A 2= e
(ULLo] obd U Eh & MEEFH T o] BEOIHTHE, A4l 22 =7 %S 95 Hol of Tt
void PyEval RestoreThread (PyThreadState *tstate)
(S githe) A9 A Z el e 28 8553 28 = JE) S NULLe] oF] o] of B rstate® A T
th Fo] BEol ATHA, WA AW =7} o] B H55A) hstolof Fuith 1A gom wa AE s
24 ok

Fa: #@etgdo] stojdEAlo] A 2 uf A¥ = Oﬂ/ﬂ o] F4E TETHH, 29 =7} Fhol Mo o vE
So/2)7) grgrvielE ~el =l £ 28 Yo 4 171 9 FRE PASY oy Torinalizing |
ot} sys.is_finalizing () & AFE3}o] o] S48 S &317] Ao Qe =g 7} o] d gl Al o] A

Hade=A FAEd 5 %l?.ME}.

PyThreadState* PyThreadState_Get ()
A 2= A E ek Ao dE 2 52 Hfefof gyt @A 8= A 7FNuLL
ol ]9 & ol o & 7} EL/\“?}HE]—(ZEHH EEX]J]—NUL 23 137 .
PyThreadState* PyThreadState_Swap (PyThreadState *tstate)
AR 8= ”EH £ A&} astare(NULL Y 5 QA5 UTH 7h Al 5 8h=
Aelz ey =& HAfslof ot sl Al = A ek5 T
OF g 2= 22 A4S ARSI, A B A 2B o T8k A gk th
PyGILState_STATE PyGILState_Ensure ()
A 22 =7} shol o] @A) Al A9 QB zely 23} BAlo] Fol M CAPIE & =

I>
I f
ox
fuj
o
[>
1o
[kl
i)
<
v
r)J
12

148 Chapter 9. %7]3}, sto]de]A|o]H U A=



The Python/C API, & x] #] A 3.9.18

v 7} 5 A=A gyt Z} yGILState Release ()ol T3t S &3} & o]
FE G 2agioA detes BHEF el HITE2E ¢ A5tk dF g, A& AE] 7} Re-
lease() Aol o] A A & B YT = 3t PyGILState_Ensure ()9 PyGILState_Release () &
Z 7o T2 A~¥ = B3 APIE A S 5 5 Uth ol § §9), Py_BEGIN_ALLOW_THREADSS}
Py_END_ALLOW_THREADS W32 2] A A}

Hbeh 32 pyGILState Ensure () 7F SE5 92 w9 2~ = AFejof o gt %"‘T:— kgl 57 o1,
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Py_BEGIN_ALLOW_THREADS
o] 22+ { PyThreadState *_save; _save = PyEval_SaveThread(); & &g
th = SZ357 23850 2o F3AAIL; FluhZ2 = Py END_ALLOW _THREADS W32
sk A Aok itk o] Mz ol thek AA T B A AR FAA S

Py END_ALLOW_THREADS
o] Ml Z 2= PyEval_RestoreThread (_save); }E FZFIUTH 2= 52357 35 0] 92
o] o3t Al L; ol A Py BEGIN _ALLOW_THREADS W] Z 28} A X]3f of g t}. o] mj = Zoj th 3t
AR &L S FRIAA L

Py_BLOCK_THREADS
o] ] 2 & &= PyEval_RestoreThread(_save); & EFAFIYY: 2= ZZ37 ¢g+=
Py_END_ALLOW_THREADS®} 53}

Py_UNBLOCK_THREADS
o] lZ 2+ _save = PyEval_SaveThread(); 2 3FHYUth: =525 HFT Ao Qe
Py_BEGIN_ALLOW_THREADSS} 553U tT},
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3700 WA Py Initialize () oA GILS %733 T},

z

2 b

Py]nterpreterSZate* PyInterpreterState_New()
A A= E AE A E EUh A9 Az 2
22 AdssloF 3 BT 5 ALy

o1z} ¢lo] ZHA} o] Ml E cpython.PyInterpreterState News WA Al Y Th

tlo

BRI+ gAnt

void PyInterpreterState_Clear (PylnterpreterState *interp)
Aeizel e e AR S RE AEE ALA TS A AH = H F2 /3l oF FUth
o1z} glo] ZHA} o]l E cpython.PyInterpreterState_Clears TAAI YT}

void PyInterpreterState_Delete (PylnterpreterState *interp)
A el e AE AAE P Ao AEzH 2L RgF B2 JdaUTh Az E
U

29 9l
= = Bk
AEl= PyTnterpreterState Clear ()ol th3t o] A T2 & A H A= glojok g

PyThreadState* PyThreadState_New ( PylnterpreterState *interp)
Fol 3 ez el g AA ol b= /‘H 2= A AAE v
Dot gAY, o Fool hH 5E 2 ALsslofH AT

void PyThreadState_Clear (PyThreadState *tstate)
2A o) AR wE AW E AT A AL T E S 8§ o} gk
B A 390]A] HA: o] &= o]A| PyThreadState.on_delete TME T &3} o] A=,
PyThreadState_Delete ()X &Y HYTh

void PyThreadState_Delete (PyThreadState *tstate)
sd= e AAE A Gk A dEzelE S R4T DL YsUch cds A
PyThreadState_Clear ()] 3t o|A &= A4 7§5] gl ojoF gyt

void PyThreadState_DeleteCurrent (void)
AR A~ AHE o5ty A9 Qg =g %% S| AUt} PyThreadState_Delete ()2}
HRAAZ A9 Addzey 2L A% 88 fEUh  sd= gHe
PyThreadState_Clear ()ol th3k o] 7<4 EEE A4 A= o oF gyt
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PyFrameObject* PyThreadState_GetFrame (PyThreadState *tstate)
gpol i A8 = AE) sstate?] FA 2 A2 7HAF YT
A 22 AU A4 A¥ F 28 Yol 9loeW NULLS WY T
PyEval_GetFrame () & ZR 3N L
tstate:= NULL©] o}1] o] oF gt}
WA 3.9 =7}

uint64_t PyThreadState_GetID (PyThieadSlare *tstate)
shol 1 2 = el istared] 317 & ¥ = AFE] A8 AHE 7 S,

tstatex=NULL©] o} o] oF &t}
H A 3.9 &7}

PylnterpreterState* PyThreadState_GetInterpreter (PyThreadState *tstate)

ol W Ad = AE sstare] Q1 E Z 8BS 7hA ST
fstate:=NULL©| o}u] o] of ghu T},
W 3.9 F7}

PylInterpreterState* PyInterpreterState_Get (void)

AR} A =2 B B 7P g U T,

A sholwl 2al = Aef 7t AL A el zel el 7k o AW A ol o e g W gtk NULL
g uEe 5+ e
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T EA= GILS &3 oF 3 th
WA 3.9 &7}

int64_t PyInterpreterState_GetID (PylnterpreterState *interp)
Qe el e o] 7 DS W Th 13 A SHo o 2 71 B sHE 1o Wb 3 o 2 7L 44
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PyObject* PyInterpreterState_GetDict (PylnterpreterState *interp)
Az B dlolH 7 AZE 5 e MY elE Wty o] 7 NULLg RESH o 9] =
WA FAT TEAE AHzEE G E AS S 5 Grka 7 of Tt

o] AL Aol Az Y ] FHE A st dl AMgel oF Sk PyModule GetState ()&
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PyObject* (*_PyFrameEvalFunction) (PyThreadState *tstate, PyFrameObject *frame, int throwflag)
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throwflag "} 7§ W= A &l ] B &] throw () WA =0 AFEH Uth: 00] ofy ™, A o2&
A 2 ey o
WA 3.9001 4 M7 oA - sstate 7 S H T o

_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)
Zd 9 97t B4 ARSI

PEP 523 “CPython®]l =& ] %7} APl 71" & R34 A L.
W7 3.90] 7

void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp,
tion eval_frame)

PyFrameEvalFunc-
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PyObject* PyThreadState_GetDict ()
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int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
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void PyEval_AcquireThread (PyThreadState *tstate)
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WA 389 A WHA: PyEval RestoreThread(), Py_END_ALLOW_THREADS ()
PyGILState Ensure ()9t QAHE=F A oew, Azl el 7} stojd e Alo] A 3t
FATEHAE A 2G5 FTEFYTH
PyEval_RestoreThread ()= (AHE7F 271315 2] ke w2 2p) A AR S 5 Qs 1545
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void PyEval_ReleaseThread (PyThreadState *tstate)
A7) 2d= el E NULLE AR A A TelE 2L AT 2L o] Ao v ol
o1 9 8131 @) 28] =7} 13 oF 9L o} NULLO) oF o] oF 3k e A A Ao =
e EA) Slsle owk A2 Ut — 212 ghod, A% A o7l mag U,
PyEval_SaveThread ()& (L8| E7F 2784 2] @& B 22h) FFAED 5 A& 4T
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void PyEval_AcquireLock ()
A oE T2 E 22 95tk 2L o Fol vHE ol Folof FUTh o] 2zl o] o n] Bo] Yo,
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void PyEval_| ReleaseLock ()
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PyEval_SaveThread ()Y PyEval_ReleaseThread () S AFESHA Al L
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PyThreadState* Py_NewInterpreter ()
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sys.stdin, sys.stdout ¥ sys.stderr< 25Ut (4, 22 515 51 7| XE FZ U ).

:“.:

152 Chapter 9. %713}, sle]de]Alo] A & 2=



The Python/C API, & x] #] A 3.9.18

Hhe 3E2 A A B AH Z g H oA Wl A A A= AR E vt Ut o] 28 = AH=
AR 2 = Aol A e YT AR AH E7F SR A] ol YA AL ofEf A¥ =
Fefoll that A S FRFAAIL. A A Z 2 E & W=+ o Asfjstd, NuLLo] vE3kg Ut o €]
el @A 28 = el AT I @A) A= ”Eﬂﬂ‘aié T Qo)A Q) 7t A= A gy Th
(Th2 B & o] %/C AP 15‘49} UhA7A R, A JAEZEE & o] F4E TS Holl B
sfjof st whehd w A% {f-AH Utk 2eivh 29 ok sho]H/C APT ot 2], I YT of
A 2= A7 ol B8+ flsYth)

g BREL thad 2ol (A B) "=z ey 7ho] 3 Uth:

s ThHA 2713E AS3tE BEY A9, A€ =9 PyModule_FromDefAndSpec (), ZF <l
Hz o] tfaf B BE AA 7L oA 27 P Utk Coe A A Hant
oleigt BE A 2t T th

o TA 2738 AL BEQ AL dE So] pyModule Create (), 54 3F 0] 2L
AxE Fuf, JFH R 27|35 31, BE 929 (&) Aol A3 Yt D}—E—( Al H)
A ZEE7} 22 F4S AXE T uf, ] EEC] 27|35 31 o] BAMHES] Y& o2 2]
th 49 init §4E SEHA GsUth wetA 25 9 Y AAl= (A B) JIE 22 H
ol o], X e TS o 5 %%HD}(OM W 19} =9 /\Pﬂ—% FxHAA L
o) AL Q¥ ZEE 7} Py FinalizeEx ()9} Py Initialize () S &3] A3 thA
27189 5 38 Jd2zE o dojue A gEo A AIL; o] A, B
initmodule &7} Al SEF Ut bbb A 27139} 7t A 2, o]+ C 54 A4 3
A wgntol g e g o F/4EHS o vy
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int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame int what, PyObject *arg)
PyEval_SetProfile ()3 PyEval_SetTrace () S AFRSto] 5549 324 T2 g dyrch A
A W) Hee 55 ol o2 ADGH AA ], frames ©] 1E7P J)rﬁ-ﬂ = AA o
a1, what2 44 PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
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ol 1L, arg= whare] Zkol Wl thE U T
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what®] %k arg®| 9w

PyTrace_CALL a}AF Py None.

PyTrace_EXCEPTION sys.exc_info () oA ¥I3tE o|2] A HE
PyTrace_LINE a}AF Py None.

PyTrace_RETURN S EAFO A 13E = ZF, == o 9] & 1Sk Ao W NULL.
PyTrace_C_CALL S =5 =Sk A

PyTrace_C_EXCEPTION | =5 = 35 AA.

PyTrace_C_RETURN T=T =4 AA.

PyTrace_OPCODE &+AF Py_None.

int PyTrace_CALL
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int PyTrace_C_CALL
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int PyTrace_C_EXCEPTION
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int PyTrace_C_RETURN
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void PyEval_SetProfile (Py_tracefunc func, PyObject >“obj)
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9.9 &t A A ¢

o] FFE2 AF UM A EFA T AME3LY] 98 A Yt
PylInterpreterState* PyInterpreterState_Head ()
Aelz el g e AR 2] B2 mEd Jle A4S Hadunh

PylnterpreterState* PyInterpreterState_Main ()
H ¢l ez e E A AAE Ryt

PyInterpreterState* PyInterpreterState_Next (PylnterpreterState *interp)
Aelz el 8 e AR BBl interp 0] 2] th AE 2] E A A& &g
PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)
AE Z 2 H interpet A A 28| = 2|2Eo)| X A A pyThreadstate Ao thE 320 H S R
shgh .
PyThreadState* PyThreadState_Next (PyThreadState *tstate)
8 pyInterpreterState AR o] £3l= BE A ¥ E AR 8| AE oA sstate 0] 2] T2 AH &

2pe) AR 2 wrakah o,

9.10 Al =24 &2 2

vlol % o E Z 2Bl = gto] M o] A¥ T 22 A A APl(threading. local) & A Y3}7] 95 3%
Lﬂ °]ﬂ 2 TLS 382 Eﬂj'@}“ "Eﬂ‘: 22 A% (TLS) ol th &k A+ A92 A5t} CPython C

< API+= pthread &} 91 = -9-ol| A| A3 3k= APL2} ARG U TH A ¥ & 7] 9 45 AFSoto] 28 =
VOld* 7S A A3k

e A4E TS GILE RET Dot A5Uth 15 A 2L ATIITh
o)

3 o

= 1
Python.hol TLS API A2l o] Z a5 o] 97 eh&oll GBS, AU 22 A4S ALgstel
pythread.hE Z &3] oF gt

o] 3FAPI &4 = o]v AL void* S AN A M2 B E X8 5t AF
o] 3]

&
g 3ff Al 3l OF gtk void* gke] PyObject * o] 2HH,

§2 ofl, ms
mfy o fy

b
ek

9.10.1 A= #*] A X (TSS - Thread Specific Storage) API

CPython ¢1E] 2 2] €] Yol A 7] & TLS APIS] AH&-S A 3H7] 98l TSS API7} = Q1% 95U th o] API=
294 = 715 YER 7] A8l int thA A2 3 Py_tss_t% A& Th

A 3.7 37}

o B7]:

“CPython®] 28| T-2 7 AF A4S 98 A -2 C-API” (PEP 539)

Py tss_t
o] A5 FxE 2¥ = 7] AElE JER Y, Foj & 5 TLS Aol wel Getd = glon, 7] 9
2713 HE Yt = Ui =7 syt of FRA = 30 WH 7 s U o
Py_LIMITED_API7} B ] S| A ¢t-& w}, Py _tss NEEDS_INITE o] §¢] A7 dFo] 3 &Hrh

Py_tss_NEEDS_INIT
ol I 2= Py tss_ t WO %73} X} (initializer) & BAFH Ut} o) Wl I 2= Py LIMITED_API)
A o= 2] kol Fo Al L.
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54

i)

g

,,
it
=2
ikl
ko
ol
i
I
>

X
=2
Sy
rel
o
ifid
i
of,
%
x
oflt
Lo
o
2~
]

)
o
ilid
N
N
off

Py LIMITED _APIZ Q=% 33 1
Stpy tss_t9 548 &9

Py_tss_t* PyThread_tss_alloc ()
Py_tss_NEEDS_INITE 27138 3 22 ZH Y 32 W& ALY, 54 &3 A9 A NULLS
S o

void PyThread_tss_free (Py_1ss_t *key)
2E AY 9= 229 YL NASEE PyThread tss_delete()E WA TE&3 &,
PyThread_tss_alloc()ol] 93] @FH Fo R keyE &F A T} key Q1 A7} NULLS)
bPE A% A Pk

ZF31: A freed key becomes a dangling pointer. You should reset the key to NULL.

A =

of F+E Wi W key: NULLO| ofyofof Fucth S Fo]F py tss t7}
PyThread_tss_create ()2 =z 71 3 1 A oF ¢ © W, PyThread_tss_set ()3
PyThread_tss_get ()9 22 4% A 5yt

int PyThread_tss_is_created (Py_1ss_t *key)
Fo]Z Py _tss_t7} PyThread_tss_create ()2 Z27]3% .0 00] ofd ZF2 vidstyrc}.

int PyThread_tss_create (Py_fss_t >“key)
TSS 7] Z7|3}toll A3 0 7k wtEshy ). key Q1217 748 7] &= ko] Py._tss_NEEDS _INITZE
271315 A gho Wl Safol Aels A Uitk o] Bt 2L ol MBA O 52D 5 U
th— ol 271344 Z]o el T &5tH ol A= oFA] ghom A 4FS Wtk

void PyThread_tss_delete (Py_fss_t *key)
TSS 7] & AtAl et BE Ag Bl 7|9 A# 9 3he LA oL, 719 2713 el & 27135 %
de o2 WAPUY. I H 7| pyThread tss_create ()& HA 27|88 4 5yt ©
G4t e oA e o R 52 4 AUt ol 3 8 7ol o3 TE 5 o
a7 et

int PyThread_tss_set (Py_tss_t *key, void *value)
A7) el 2ol A voidr S TSS 719t A e Aoz AAYSS YR £ 0 &S wag). 7
s#Zoll Aol A void ghoze] IAe o] Y&k

void* PyThread_tss_get (Py_1ss_t *key)
A 28 =9 TSS 7]9F #AH voidr gha WhsUoh A 2 =) 719 A49 ghol gled
NULL-S BFHgh o}

9.10.2 ~# = 23 A% (TLS) API

WA 3.75E H A o] API= ~d = % A4 (7SS) APIZ A E Ut

A3 o] WA APIE inci QHASA AAE B 4 g B0 % HolH L TLS 77 498 EAES
2 Q3R] kSTt o]y ]—%%% oM, PyThread _create_key ()= A3 A ZA] vi3ts o, Op &2
TLS F4- o2l @ Bl Eol A 2% ol P2l A 517 eherl o,

oA 53 T34 FA =2 A3l o] WA APIE A ZEo A ARgsf A= < H YT
int PyThread_create_key ()
void PyThread_delete_key (int key)

int PyThread_set_key_value (int key, void *value)
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void* PyThread_get_key_value (int key)
void PyThread_delete_key_value (int key)

void PyThread_ReInitTLS ()
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F2A:

ot
K4

PyConfig
PyPreConfig
PyStatus

PyWideStringList

PyConfig Clear()

PyConfig InitIsolatedConfig/()
PyConfig _InitPythonConfig()
PyConfig_Read/()

PyConfig _SetArgv ()

PyConfig SetBytesArgv()
PyConfig_SetBytesString ()
PyConfig_SetString()

PyConfig SetWideStringList ()
PyPreConfig _InitIsolatedConfig/()
PyPreConfig InitPythonConfig()
PyStatus_Error ()
PyStatus_Exception ()
PyStatus_Exit ()
PyStatus_IsError()
PyStatus_IsExit ()

PyStatus_NoMemory ()
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e PyStatus_0Ok ()

e PyWideStringList_Append()

e PywWideStringList_Insert ()

e Py ExitStatusException()

e Py InitializeFromConfig/()

e Py PreInitialize()

* Py PrelInitializeFromArgs ()

* Py PrelInitializeFromBytesArgs()
* Py RunMain ()

* Py GetArgcArgv ()

AR A (PyPreConfig ¥)L& _PyRuntime.preconfigol] A &= 1 F A (PyConfig )&
PyInterpreterState.configol A%&H Yth

z2713}, stold A o] E A ER FRIA A L.
o B
PEP 587 “5}o] % = 7|3} 74",

10.1 PyWideStringList

PyWideStringList
wchar_t* Ex}49] gl~E,

length7} 0 ©] o}U |, ifems= NULL©| o} o] of 3} B E B} 2 NULLO| ofu] o] oF gt}
HAE:
PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)

item=g listol 5+ 7Fg T

o] k5 T &Y Tl WS AP 27358l ofF i Th

PyStatus PyWideStringList_Insert (PyWideStringlist  *list, ~ Py_ssize_t index,  const

wchar_t *item)
item-< list2] indexol <] g Tl

index7} list 4 o)Xt} I A 2O, item-g listol] 57} (append) E T}
index’= 0X.t} I A} Zro}ok T},
o] g5 T & ¥ o] WS AbA 2 7] 3} 8] oF T
TEA L=
Py_ssize_t length
2|AE Zol.

wchar_t** items
= =
B AE FEE.
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10.2 PyStatus

PyStatus
z2713 & AHE Agske F2A: 4F, e B 5.

int exitcode
FTE I exit () o ALH QAL

const char *err_msg

o & #l A1 A].

const char *funec
ol 2 & BHE 359 o], nuLLY 5 9

= “ Sk
BHE TEE T

oy

U,

PyStatus PyStatus_Ok (void)
33

PyStatus PyStatus_Error (const char *err_msg)
WA A 7} 23R % 7]3) of 7.

PyStatus PyStatus_NoMemory (void)
H2e] g Aol (R 7).

PyStatus PyStatus_Exit (int exitcode)
AHH E8 =2 o] WS 28I}

SHE Aelste 4
int PyStatus_Exception (PyStatus status)

AL AU R FRAU Fold, o2& Aol G ol & F

Py _ExitStatusException() & ZZ&3}o].

int PyStatus_IsError (PyStatus status)

A7t ol Y7k

int PyStatus_IsExit (PyStatus status)

29 F2AUR

void Py_ExitStatusException ( ySmtus status)

status7} 5 O]tﬂ exit (exitcode) & TE&UTh status7} ol & o] H ol 2] WA A& QA4 352
0o]old 8 I =2 2753t} PyStatus_Exception (status)7F00] ofd uj vt &=
S ok g o,

3 YREHog, so]#E pyStatus. funcE A= tlE W2 & AMES= WHA, func7FNULL

ZAARFE JEHE == de g AT

o :

PyStatus alloc(void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

}
return PyStatus_Ok () ;

}

int main(int argc, char **argv)

(Th& ST AT ol A%
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(o1 sl o] A A A%)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

}

PyMem_Free (ptr);

return 0;

10.3 PyPreConfig

PyPreConfig

P

ghol Mg APA 2 7]3} 8k H] AHSE & L RA
o o) W= g qFAE ATt
* LC_CTYPE 2A14& #ATUTH
« UTF8 =& A3 3}

A L 275 g

void PyPreConfig_ InitPythonConfig (PyPreConfig *preconfig)
Shol W P4 02 A PAE 2718 o

void PyPreConfig_InitIsolatedConfig (PyPreConfig *preconfig)
Aele 740 R AR 1AL 27 sk,

FZRA ZE:
intallocator
H 22 &Fate] o] &
* PYMEM_ALLOCATOR_NOT_SET (0): W2 8] &JA& HAsHA g5t (7] 23S AHS
g}
e PYMEM_ALLOCATOR_DEFAULT (1): 7] & v 2 8] &=}
¢ PYMEM_ALLOCATOR_DEBUG (2): U1 Zo] l:= 7|2 | 2 g =}
e PYMEM_ALLOCATOR_MALLOC (3): malloc () & AF8-S A gYth

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): TJ¥ 1 & 0] J=malloc () o AL&

Yo

e PYMEM_ALLOCATOR_PYMALLOC (5): 3}9| % pymalloc | & 2] <A}

filo
o
2

o

g

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Ty ¥ L S o] &= 3}o| % pymalloc ™ 2 2] &
A}

g}o] M o] ——without-pymalloc A2 3l A= W PYMEM_ALLOCATOR_PYMALLOC3}
PYMEM_ ALLOCATOR_PYMALLOC_DEBUGZ A YT #] 95Ut

W e #e 8 BEIAA L.

int configure_locale
LC_ CTYPE EA LS N2 A AT ZALE AAF Y72 03 22, coerce_c_localedt
coerce_c_locale warn2 022 AA3c}

int coerce_c_locale
291 2o, C2ALE FAE UL 13 22, LC_CTYPE 2142 9 ZA A 2
.
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int coerce_c_locale_warn
0] ok, C 2A Dol ZA1D ul 37k AT ek,

int dev_mode
PyConfig.dev_modeg FZ 3} Al L.

int isolated
PyConfig.isolatedE ZR3IAHA L.

int legacy_windows_fs_encoding (Windows only)
00] ofU ™, UTF-8 2.5 2 ¥ 24313k, 3ol A 512 Al 28 959 mbes2 A4, 5+
Al2dl o 2] 2] 71 & replace® A gt

A= QAT AR 7F5 Ut #ifdef MS_WINDOWS Pl 2+ 9%

F ik

int parse_argv
Qo] o}, Py PrelInitializeFromArgs ()®} Py _PrelInitializeFromBytesArgs ()~
Lk 3ol Mol W F AAFE TR A A% LL P02 argy AAE TR BTG
B 2 A2 AL,

Ho
At
o,
R
i
=
N
>,
ofo
ok

(

int use_environment
PyConfig.use_environmentS ZFZ S} A

[_-o

int ut £8_mode
0¢] o}y W, UTF-8 REE &

o,

§}6

ot
A

T},

10.4 PyPreConfigE A} 3 A1A %73}

ol Mg AP 27 3hele B4
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
preconfig AF A FAJ oA A Fho] M & ALA 2755 o}

PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char *
const *argv)
preconfig A T3 W & AR E EAFD) ol A shol W& AP 7] 3H_H T

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t * const * argv)
preconfig AR T4 7 W% % ARH(Shol = £ A) ol A Tl B e AR 27 S o,
$ &A= PyStatus_Exception ()3} Py ExitStatusException () & AFESte] o (o8]t £8

£ A g3l oF Pt

gfolW LA (PyPreConfig _InitPythonConfig())e A%, Wd & AR}
TP 22 A A0 G2 7] wiFoll, spo] WS AP FA 7] 9 38H
Futh ol & 50, X utfs WH & 42 UTF-8 =5 A3t}
PyMem_SetAllocator ()« Py Prelnitialize() ©|&o| Py _InitializeFromConfig() ©]Z
of Z&dt] AL Ao WEg FFAE BAT & JdFUTh PyPreConfig.allocator”f
PYMEM_ALLOCATOR_NOT_SETO 2 AAE W py Prelnitialize() Ao & 4 J5Yth

PyMem RawMalloc ()3 - gtol# v R ] & gh= gho] AL 273} A of| AR A= < A,
malloc ()P free () & A TE8= A 4 AU AHH 2718 Aol Py_DecodeLocale ()&
STEotd et E YT

UTF-8 =5 &443}35H7] 93l Abd 27]1318 ARg-8h= oll:

shol M€ 275514, 2

=
B9 2 AAE A9 of of

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

status = Py_PrelInitialize (&preconfiqg);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

3

/* at this point, Python will speak UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.5 PyConfig

PyConfig
stol W FAE7) A2 o) setule & ek F2A.
FZA A=

void PyConfig_InitPythonConfig (PyConfig *config)
afojl FH o F4S 2713t

void PyConfig_InitIsolatedConfig (PyConfig *config)
Aeld FHoR P 273U

PyStatus PyConfig_SetString (PyConfig *config, wchar_t * const *config_str, const wchar_t *str)
Qo= B str& *config_strZ EAFEUT].

Q39 slo]l WS AFA 2 7|5HgY T}

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t * const *config_str, const
char *str)
Py_DecodeLocale () & AF&3}d] str2 Y Q31 AL *config_strol] ARyt

Z Q3hd ulol W& AFA x7])5}g Y th

PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t * const *argv)
gol= EAdE Wel 2 AXE AR

92349 sholAe A 2718 ok

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int argc, char * const *argv)
BH & JAE AR FUTH: Py _DecodelLocale () & AH§Sto] vlo| Ed S YAy th

29519 oM e AA 275

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list,
Py_ssize_t length, wchar_t **items)
Qlolx B At B AE listE length®} items 2 7 A St}

D230 w0 g A 2753 T

PyStatus PyConfig_Read (PyConfig *config)
BE vhold 4L dEUTh
oju] 27]3l9 d=+ WA A AFUTh
D230 w0 g A 2733 T
void PyConfig Clear (PyConfig *config)
T8 w22 E Ay Th

EE pyConfig HIAEE F o3t slo] M-S AFA %7313t o]
2 ot o] M AR 2718 A YUtk pyPreconfigft3E A 74 2
HAEE TE5H7] Aol A3l oF Fth:

3%, PyConfiggd 7|W2
7V ZAEY, PyConfig
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* dev_mode

e isolated

* parse_argv

* use_environment

T3, PyConfig SetArgv ()Y PyConfig SetBytesArgv ()7} AFRE W, AFA & 7|3} FA o]
Y& & AR (parse_argvZh00] oty #) o] o &317] W Fof| ot WA= HTE WA o] JIA =S
SEoF FYh
o] WA =9 iéx}‘“ PyStatus_Exception () ¥} Py_ExitStatusException () = AF&3}o]
el (v ET5)E A elsf oF Futh
FxA L=
PyWideStringList axgwv
WY & QAR sys.argv. YRk sto] A o] uho] A = 4,
= crgvE T HASNE parse argrE FTIIAL. argrholol slem,
27190 ays.argurt 84 EAT T AU Wo] 914 9% P

wchar_t* base_exec_prefix
sys.base_exec_prefix.

wchar_t* base_executable
sys._base_executable: _ PYVENV_LAUNCHER_ _ 37 W3z, T+ PycConfig.
executable® AFE.

wchar_t* base_prefix
sys.base_prefix.

wchar_t* platlibdir
sys.platlibdir: A EZ glo]B &g tJdEF o] &, ——with-platlibdir® FA A] 7k
AR F Ut PYTHONPLATLIBDIR &7 WS4 Z A 73,,] g 4 95Ut

WA 3.99 F7}.
int buffered_stdio

0} Zod, W ¥ 5 A ok REE 43} 51, stdout 7} stderr 2 E 712 13
Fu .

stdin2 A W38 2oz d9yt}.

int bytes_warning
13 Z2o W bytestbytearrays str@ 8|t A U, EE=bytesE int v o 22
E 3Tt 2 o] o], BytesWarning o 9] & LAY Al 7] 2 Ytk
wchar_t* check_hash_pycs_mode
A A 719 cpye 3L FEAR AT TS AAF UL (PEP 5528 F R34 A Q)
——check-hash-based-pycs - I

i)

95 BES

.‘_4

3} Zk: always, never @ default.
L default Yk

int configure_c_stdio
0°] o}Jy ™, C = 2EH(stdio, stdout, stdout) S FATUTE o & Eof, A=A
T REE 0o BINARYE A At

int dev_mode

09] oh ™, Fhol A A2 B=

int dump_refs
0] of®, T8 Al o A3 B4 4

=7
Py_TRACE_REFS WjZ &7} M=o A A5 o oF gt}

wchar_t* exec_prefix
sys.exec_prefix.

i

23

m°1‘
L
v

£
o
fd
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wchar_t* executable
sys.executable.

int faulthandler
00] o} W, A]2F A] faulthandler.enable () & T &3 Th

wchar_t* filesystem_encoding
g AJ2~"H 91F Y, sys.getfilesystemencoding ().

wchar_t* filesystem_errors
U A" 91T Y of|#], sys.getfilesystemencodeerrors ().

unsigned long hash_seed
int use_hash_seed
R A B A=
use_hash_seed7}0o]H, 3to] K A& A A|E7} F2 &2 ME =] A1, hash_seeds FAIH
U,
wchar_t* home
shol W & T el e e,
712 A © g pPYTHONHOME 37 W= gholl A 27315 Yt
int import_time
00] obUl®, Y= A7HE Z2 Y Pk,
int inspect
2AHEYHHES AP T gy REg Soj gtk
int install_signal_handlers
Alad A 7S AAFU 7
int interactive
CEREES

int isolated
0Xthad, A8 R=& &35

* sys.patholl= 23 HE e (argv[0] o]t EA A H oA AL UTh = A
£ 2}9] site-packages T] HE 2] = g5 U}
Eo

o 3}o] % REPL2 t3}4] = 5 X readlinegd YEE A X 7| & readline 74 =
23t = syt

. useﬁenvironmentﬂ- user_site_directory= (09 F @7@’@14 t}.

o

int legacy_windows_stdio
09°] o}y, sys.stdin, sys.stdout % sys.stderro] io.WindowsConsoleIO th4l
io.FileIOE AFEJYTh

Q= o Ak AR 7F5StU Tt #ifdef MS_WINDOWS |22 = 59 53 F=of A5

S A%k

intmalloc_ stats
00] o}y, £ 8 A] 3to] ¥ pymalloc W] 2] &2l tf gt BAE @ =g o}

}o]# o] ——without-pymalloce AFE3le] 1= o] A2 FAH YT

wchar_t* pythonpath_env
DELIM(os.path.pathsep)o @ FEH EXdEdz 53

7|22 © 2 pYTHONPATH 87 W gholAl 27138 Ut}

(i
kd
i
o
N3
o,
fru

PyWideStringList module_search_paths

int module_search_paths_set
sys.path. module_search_paths_seto] 03 2o, A2 FAL ALstE= 471
module_search_pathsES A AU}
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int optimization_level
PECERER
£ 9 X 3} 7] (Peephole optimizer) (12| 1 _ debug__°] TrueZ AAH Yt}
o ;oI AE AATUL, __debug_ S FalseZ AAFFULH
2 SrEggAATUG

int parse_argv
00] o™, Ak sfo] 2l T4
WSS AT 38 B A LAY A

nﬂx
-0,
)
Io
(L)
rlo
hig
I
>,
[o
fu
Q
N
Q
<
ulit
4
Mo
Mo
o)
ok
i_.
Q
B
Q
<
=2
>
i)
s

int parser_debug
0ol ofUlwl, T 247 o7 28 AUTh(AY 4o weh, AL G h.

int pathconfig_warnings
0 2o, 4= A AdE o) A1E AAF UG (FH2 A8, A= obFd s
2784 Ut 184 o, 377} staerre] /128 Utk

wchar_t* prefix
sys.prefix.

wchar_t* program_name

Z2 I3 o] 5. executabled 27138t Ul AHEE 1, 7] ol 8] WA A o M = AHE-H U T

wchar_t* pycache_prefix
sys.pycache_prefix: .pyc /Al HFAL

NULL®]®, sys.pycache_prefix+ Nonel & HAFH Yt}
int quiet
A= BE g Sof, oA BEel A AaA WA wAI A EAA eTh

wchar_t* run_command
python3 —c COMMAND QlA}. Py RunMain () o\ Al AF-&SHY T}

wchar_t* run_filename
python3 FILENAME A}, Py RunMain () oAl AF&3U o).

wchar_t* run_module
python3 -m MODULE QlA}. Py RunMain () oA AFHE-3Y o}

int show_ref_count
FE A F 22 A58 BAPUR
-X showrefcount % & FASE 12 AP rh
glol Mol vy 2 W=7} D2 ¥t} (Py_REF_DEBUG W] A2 & A ]3] oF g ).
int site_import
AAE ) site BES YZE FY7R?
int skip_source_first_line
o] A 2E AU B
wchar_t* stdio_encoding

wchar_t* stdio_errors
sys.stdin, sys.stdout W sys.stderrd AFZ Y} AT of &.

int tracemalloc
00] o} W, A]ZF A] tracemalloc.start () & T&3 Yt}

int use_environment

0N CH=H, 87 MeE ALEFL T

intuser_site_directory

00] o} ®, AFE- A} Aol E U A E 2] & sys.pathol 7 Tth
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int verbose
00] o™, Al BEE B4 B T

PyWideStringList warnoptions

sys.warnoptions: Z1 ZEE YESF7] Y3l warnings BEY FA: 7P 2L Ao A]

e ERLES

warnings E 82 sys.warnoptionsS d< o2 7 Yct: ulA = pPyconfig.
warnoptions &2 7} WA AALE = warnings.filters? A WA & o] HUt}

g =2 AE9).
int write_bytecode
00] LI, .pyc 7S 71 % Fh .
sys.dont_write_bytecode® write_bytecode® WIAH ZFo 2 x7|3E Ut}

PyWideStringList xoptions
sys._xoptions.

int _use_peg_parser
PEG 7% 4715 2433712 7123k 1.

-X oldparser®} PYTHONOLDPARSERZ 02 2 A A st}
PEP 617% ZZ3HA A1 L
Deprecated since version 3.9, will be removed in version 3.10.

parse_argv7F0o] ofUd, ARl slol o] & & AAE FE BA 5k A T2 WA 2 argy
TE EAH L, argvoll A stold AR A A U BE & AAE FRAAAL.

xoptions A2 e FAE A8 Al 72 BAF U x5S FEsHAA L.

WA 3904 YA : show_alloc_count EZF A A AE5Y T}

10.6 PyConfig & A}-83F % 7]3}

sho] g 278} 5He B4
PyStatus Py_InitializeFromConfig (const PyConfig *config)
config /3 °ll A 5}o] “L% z718gy o

S EA = PyStatus_Exception ()3 Py _ExitStatusException () < A3 of| 9] (of &
=
=

Al oF gt

If PyImport_FrozenModules (), PyImport_AppendInittab ()

AAF7}

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.
29 olg5 AAsHe o:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&configqg);

/* Set the program name. Implicitly preinitialize Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) {
goto fail;

GEEERE

A%)
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(o1 sl o] A A A%)

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto fail;

}
PyConfig_Clear (&configqg);
return;

fail:
PyConfig_Clear (&configqg);
Py_ExitStatusException (status);

B TS SRS AR o, TS 9 the A% sheuE A g th

PyStatus init_python (const char *program_name)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception(status)) {
goto done;

/* Read all configuration at once */

status = PyConfig_Read (&config);

if (PyStatus_Exception(status)) A
goto done;

/* Append our custom search path to sys.path */
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) {
goto done;

/* Override executable computed by PyConfig Read() */
status = PyConfig_SetString(&config, &config.executable,
L"/path/to/my_executable");
if (PyStatus_Exception (status)) {
goto done;

status = Py_InitializeFromConfig(&config);
done:

PyConfig_Clear (&configqg);
return status;
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10.7 A2d +4

PyPreConfiqg_InitIsolatedConfiqg ()%} PyConfig InitIsolatedConfig() S4E Al2H

A sholwl & st TS BEULH Ol E ol Thol WS 2§ =2 13o) 35t 513

This configuration ignores global configuration variables, environment variables, command line arguments
(PyConfig.argv is not parsed) and user site directory. The C standard streams (ex: stdout) and the
LC_CTYPE locale are left unchanged. Signal handlers are not installed.

T4 YL @3] o PAC| AEH UL ol 74 BhI g FAST /1R AR TAL A
Frg e 4 TA(2Y F=7) S AN L

>

10.8 s}olx 74

PyPreConfig InitPythonConfig ()&} PyConfig InitPythonConfig () S5+ AWt ulo]H A
W 525 A 9 shol AL A=) A TS BEYTH

S99 & ARk shol e TASHE ol AHSE £, A9 T4 WS
¥

] &4 LC_CTYPE 24 ¢, PYTHONUTF8 ¥ PYTHONCOERCECLOCALE &7
(PEP 538) 2} UTF-8 2. = (PEP 540) & &4 313},

T A2 REoAM A= = AFEAF A Y] sol ] o:

=FAE YT
so whetC 279 A

o

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);
config.isolated = 1;

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode). */
status = PyConfig_SetBytesArgv (&config, argc, argv);
if (PyStatus_Exception(status)) {

goto fail;
}
status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) A

goto fail;

}
PyConfig_Clear (&configqg);

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);
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109 H=Z 74

pyConfigols A2 4L AT ¥ BEA 25 of Jgth
LR EE
— PyConfig.home
— PyConfig.platlibdir
— PyConfig.pathconfig warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
- @A A v A J2E 7] A6
— (PyConfig.program nameol|A) T2 1 AR A2E A7) YstpaTH 4 W
— _ PYVENV_LAUNCHER__ 37 w4

- = & A8 HKEY_CURRENT_USER <} HKEY_LOCAL_MACHINE 9]
“SoftwarePythonPythonCoreX.YPythonPath” o} o] Q& HAA~ERS 8§ 2213 H=
(1714 XY= stold v dy .

s AR FAHEH E=:
— PyConfig.base_exec_prefix
— PyConfig.base_executable
— PyConfig.base_prefix
— PyConfig.exec_prefix
— PyConfig.executable
— PyConfig.module_search_paths_set, PyConfig.module_search_paths

— PyConfig.prefix

Aol s “2 e Beo AR ol YA GO H, shol A e AAH A e A=E A Ao A2
TAAE A4rSU T} module search_paths_set©] 00|, module_search_paths7} A A= 11
module_search_paths_set©o] 12 AAF Ut}

S UYdE BE AR 7Y 2 FEZ A Do 2 AAshe] 7|8 A8 TAL A A B2 oA =
Al 4 U5 UTh vl o] YA Yol EXE L HAHH Ao Zl— JHD]- module search_paths_set
o] 12 AAE M module_search_pathse /g AE Ao g 7kEsYL) o] A4S, A7 A JE T
ENEN

A2 74 AN
Ocol_o_]m%ﬂ}}—

L

r\l

A0S AAS ™ pathconfig warningsS 022 AAJAA L (FH AL
271 314 U Th.

base_prefix\base exec prefix BEZFAAT R FoW ZV 72t prefix® exec_prefix® e

A&yt
Py _RunMain ()3} Py _Main ()< sys.pathds A3 gYt}:

e run_filename®o] A AFH AL __main__.py 2T HEE 33 = r dE g o W,
run_filenameg sys.path &of 71

e isolated7F0o]A:

- run_module©] AAFHW, Ax| A E 2] & sys.path & F71 ) X fAE & ¢
= T o ol FAR 514 gkF U

- run_filename°] 273 H W, 4o tJHH & sys.path &l F7HTh
- g 9o Nl FXEE sys.path &l F71g YT}
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site_import7b 0 obU®, site EE o sys.path® F AT £ 9 Yk
user_site_directoryZ} 00] o}yl A& A9 site-package T # B 2] 7} A 51 H, site BEL
A}-8-7+] site-package T] #lE1 2] & sys.pathol 7}tk
e 2o 74 shelo] A= Aol A U

* pyvenv.cfg

e python._pth (=% A8)

e pybuilddir.txt (92 L)

[e]
ar =
__ _PYVENV_LAUNCHER__ 87 W4 pyconfig.base_executabled AAdt= o] AF2H U TH

10.10 Py_RunMain()

int Py_RunMain (void)
BE Eolv FAAA AR ¥ (PyConfig.run_command), 223 Y E (PyConfig.
run_filename) B B & (P yConflg run_module)S A3 T}

ZeRer, a8)a -1 3A4E AHE S of, REPL A 3 gy ot
A

Ao 2, Shol 4 sho] detol = T exit () Fol ALT 4 It FE S NHFU T}
Py_RunMain ()& ALg3hel B4 A2 REC| A A & AH§A G shol W9 ol shol 1 74L& 2

234 2.

10.11 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argv)

ool #4357 Ao, Al ¥ & AAE 7HAZF YT

10.12 t}hA| 2713} u]F 7] 774 2 API

This section is a private provisional API introducing multi-phase initialization, the core feature of PEP 432:

o “B Al (Core)” 2 7|3} TA|, “] A 3HS] 1}o] A

- WEZg;
- LH 201— O:”QJ )
- YA Z 2 & 2 E (frozen modules);

- sys BEZ REAO R R 27|FH Ut (o & 5°]: sys.path+ oFF] A HA] 5 UTH.
o “Z2(Main)” 2 7]3} &4, s}o] M o] BA s 27)FH Ut}:

- importlibE A X1 FA YT},

- AR FALE AL}

- 79 Ae e 4R g

- sys BE 2713 5 FUth (& £0]: sys.stdoutZ} sys.pathE W54 oh;

- faulthandler® tracemallocid} Z-2 A€ 3 7| &S A3t}

- site BES 94X E Ptk

==
o ©

I

]:]],J_yﬁ ZFA A APIL:
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e PyConfig._init_main: 022 AAEW, Py TnitializeFromConfig ()& “3AA” 273} ot
Al A ST
e PyConfig._isolated_interpreter: 0o] o}jy W, A=, A H Z 242 I T35 583514
Haciiag
PyStatus _Py_InitializeMain (void)
“F 2718 GA R o] E3te], shold 2713k SRyt
<840 QA A o} P A LEE YEE 311 9L import1ib BEO] 7
“%Q,E%zﬂoﬂk1u} %}%3L13+ ;ﬂ§;<;ﬁﬂ ﬂ{ﬂ,4z¢71L};z7ga}7
Aodd 4= glom, AR A} H 9] sys.meta_path Y 3F (importer)
940 B o] o F @A ol Aol shol Mol A A= AL AN
Shdaaa

-1> =
il o
I
Mo
of
o
{0
E
[
e

“a 4" A7} A2 Aol A kgt o] B
=7 o} A A% 7] 9t U Th APIE H] 5] o] 7} A
A7 W 7AA] AR EX) APIE 5k A A AT 5 Q%]

A 27)3) DA Apojol| A sol FES AT

S1o] 18 4] SFolof
. A A3 27 API7}

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig(&config);

PyConfig_Clear (&configqg);

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

}

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain', "

"file=sys.stderr)");
if (res < 0) {
exit (1);
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);
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12 SHsl+= v F 7] ¢ (private heap) =
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_YE
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oft
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o o Sol, A4t 0e AEA R = A
BAY, FE B gAv e ohe th2 ) el Utk mebd sho] A wme] g At AN 49 AR
FgAtol A 9 AT, FA7Eu1F A G AA HAA FEFET Pk

shol o Tl AE m el g AA ol o3 A ], ALg AL
AEE 724 0% 245, AEAT AT & grhe 2 .
279} 71 e} U3 9] 91 & 919 5] B2 BRL o] AW Aol LT To] w/C API 42 5l ool 4l v 2]
Bel7te] 2 gof wek 4A 8 U

H B2 2] &4 98t A}, B2 2 2HE C gho] By g o A ‘HE ShE gfo ]m A ol 3l 4 3 3}A]
ololo} UL\%D]— malloc (), calloc(), realloc() E free(). 22 A 3}, A& =2 d1 =&
Tt o2 ol ZHE8H7] Wi ell, C &3 Ake} 5t W o &2 2] %E] 2} 2ol %fﬂ’i o] AP sl x| A
J A3E EHEJ‘/]“/} T, ths A AL 2ol N BEH 0= C glol B SRS AHS- o] v 2 g

222 das) FFan A+ AU

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
..Do some I/O operation involving buf...
res = PyBytes_FromString (buf) ;
free(buf); /* malloc'ed */
return res;

o] oo A, /O 5] ol hek 2] 4L C 2ho] Mgl Fparo] ol 3) Al F ik shol v W= Bl
A Ak MEs] ke = d Axe] Frel v gl ghch
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et R2 o] B, sl fef A wlR e AeEhe Aol FHUTh vtold & vtolu R
2| A7} 7<ﬂ°i' : il 2 f 4
ek shol 4l 98 ALEIIE I 2 o] §& B wES Hw el 870 sl shol L o 22 7*1’41}01] A
ge|aat sk AYyh 8 27U A ol v S EH ozt ALSE wE, BE HEe
R4S spold Wwe] Tl Aol 9ok ezl AA v v el 2 7ol tat o el o v A S
27 gunh. ddHor, 54 ARl A, stol 4 w2 erﬂlx}% 7Ha Al =4, W 22 4 S == 71E
o Aarel 22 AHT AAS E 3174 SHAU 1A = 5 AsUth o] oo A 2hzEe] C 2ho] B e g
]%Z}E ARg3HE, /0 ® 2 of] & v & 2] 7} ool ﬂﬂ F/I He| RS &3 3] 5 ol 72 shA
Al 2.

o] ®7]:
PYTHONMALLOC 37

ol —r‘
:‘;
e
A
v
é I
it

o M
=
‘O,
o,
[kl
o
n
N
N
Aar
fo

Ag3he] sho] Mol A AL§BHE v m e $RAE FAY 5 A&tk

/\ =

aT =
PYTHONMALLOCSTATS &7 W4+ Al 2-2 pymalloc 7 fﬂ] o} & L} (arena) 7} TS o] A wjuit} 18]l £ 8
Al pymalloc ¥ 2 2] &321e] FAE QA4 3tE o] AHEE & dF YT

0>~

11.2 ¥ fix g ¢lg g o] A

O & A2 Alad gzt g st e ] Ju o) o] 2t e 2= QPASA, GILE A8 A8+
A5 YT

712 GA v R2 e &FAtE v 38 A T malloc(), calloc (), realloc() W free();0
HPolEE 23S Wl malloc (1) (E+ calloc(l, 1))= ZEFUYch

B A 3.40) 7}

void* PyMem_RawMalloc (size_t n)
nvo|EE @3eta g v R e E 7t 7] = voidr P9 2AEE WEE AU, 83 o] At

235t 7Hs 3t PyMem_RawMalloc (1) o] thAl &9 ZAA A 76 I3 NULL

AEE Rtk mR e o Aoz E 27|35 A FFUth

void* PyMem_RawCalloc (size_t nelem, size_t elsize)
377} 247 elsize WFO] E 2 nelem 7| 2] 245 93131 T3 W R g
Qe 2 Whgha A}, 2.4 o) A NULLE W

0719 24} ontelE 719 848 8
758t RS NULLe] obd I E S

WA 3.59 F7}

void* PyMem_RawRealloc (void *p, size_t n)
p7t 7 el 7= W R e E59 A7 EnvlolEE XAFUTE WE2 oA AHEL A7) H &3
Wl A= WA= A gy
p7FNULLO| W, &5 L PyMem_RawMalloc (n) & S5 Uth; no) 03 oW, w2 g BE29] 77
£ 2AH AW A A A £ o, ihehE £l Ei NULL®] opd YT

p 7} NULL ©] o} U 3}, PyMem RawMalloc (), PyMem_RawRealloc() K &
PyMem_RawCalloc () o] tlgt o] A S &0 o]3] vtstH Zlo]ofof gt
[ A4 o] A3, PyMem_RawRealloc ()2 NULLS ¥FESal p= o] A | 2 ] o o of o o+ 7= 3t

EAHE FAFH U

void PyMem_RawFree (void *p)
p7t 7tel 7= W2 e EES AT YL pe PyMem _RawMalloc (), PyMem_RawRealloc ()
T = PyMem RawCalloc () o] Eﬂé‘} 0]7ﬂ SEE HsY 3‘101010]: _@"4 o} 1%?(] %}74‘4'
PyMem_RawFree (p) 7} 94 E2% 90 W, 4ol% 4] ek 5 o] Aol ik,

p7HNULLO| |, opf 2 & 3= 2] ob5 Ut
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11.3 w2 2] Qg Fo] 2

ANSI C &0 e} e 3 T QA g0l EE
3o A | 2 2] 2 a3t § A St o] AFEE 2 Itk

718 v 2 2] &A= pymalloc M 28] SFALE AFE- g T
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A o] fols
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e

A3 U GILE A3 oF BTk

WA 3.600A M7 7|2 St o)A Alx" malloc () Al pymalloc 9 U T

void* PyMem_Malloc (size_t n)
n UL EE ety e v R e S 71e] 7] = voidr 3o ZOEE utslel AL}, £ 3 o] Avjetd
NULL< RFSHgHU Toh
0Hlo|EE 2 A3} PyMem_Malloc (1)
A E HAFUTH W B ojE o2

void* PyMem_Calloc (size_t nelem, size_t elsize)

o) T4l BEH AXY 5 HY LB NULLe] ohdl =

rIn
B
N
Lo
i)
N,
&
)
°
T

377} Z¥ 7t elsize BFO) EQl nelem 7|2 L AE &35t SH W EE S 78] 7] &= void* §9] £
AEE HP%HM% Qo] Aot NULLS WHEFUTE W E 2= 028 273 YT
07 S 4atontolE 379 848 833 PyMem_Calloc (1, 1)° A 29 AAH 715

3tE U3 NULLO] obd ZE O E S wkEshy o)
w4 3.50] 7}

void* PyMem_Realloc (void *p, size_t n)
pAADAE e B2 2718 n ol ER 2 AU HEL ol AT AR E 2719 Hat
ol A= | A= A k5 U Th
p7FNULLO| ¥, $&-& PyMem_Malloc (n) & T U 2122 il no] 03 2o, Wi &
2o 371 245 AW sl AH AL ko], weke £l e = NuLLe] obg U o,
p7FNULLo] o} 3, PyMem Malloc (), PyMem_Realloc () =+ PyMem Calloc ()°l )3t o] A
5 o] Wkt 2ol ojoF Fiu.
QA o] AIstH, PyMem Realloc ()& NULLS W35t p= o] A W22 J G o3t 723t
FREENEOE NS

void PyMem_Free (void *p)
p7F 7487l = H R ﬂ B2E8 AT Y T/} p+= PyMem_Malloc (), PyMem_Realloc() T+
PyMem_Calloc ()o) thgt o] T& o] Wkt Zlojojok gt} 12 X] ¢k A} PyMem_Free (p)
PEREEEEEL

p7ANULLO B, o} A= 58w A gk
#0919 the 7 2 3 A vl 227 A F UTh TYPEC] BE CHL vhehilo] fol skl A 2.
TYPE* PyMem_New (TYPE, size_t n)
PyMem_Malloc ()3 ZZA B, (n * sizeof (TYPE)) Hlo|E Q] W R 2] & &3t TYPE*E
AAE B ZAE 2 AT Th v 2] o @ Ao E 27)89 A ghryTh
TYPE* PyMem_Resize (void *p, TYPE, size_tn)
PyMem_Realloc ()3 ZAuh W28 EE9 37| (n * sizeof (TYPE)) HIOJEE XA
oh TYPECE A|AE B T S wakgh o wake T, pe A= v 2 gl o
o] Avt, A &t NULL O] H U Th
oA CHAA7 ZEJUTEH p= A A Y F Ut Al E AT ol W2 &S 95t
HH po] Al S HAFAA L
void PyMem_Del (void *p)
PyMem_Free ()2 Z54Uth
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= 3,

Aol =" CAPI &8 Ag8kA] ¢FaL, shold W] Egats AH = &6t7] A th= a2z
o =

orolA B3 R g AL AR H A5t

ANSIC 2ol mhe} Rl & S AT 0nto] ES 8 3T wo] 552 AR th= a5 A2 3o

71

PyMem_MALLOC (size)

PyMem_NEW (type, size)
PyMem_REALLOC (ptr, size)
PyMem_RESIZE (ptr, type, size)
PyMem_FREE (ptr)

PyMem_DEL (ptr)

¥

i

¢

A A A= pymalloc W &2 2] SRS AFEgU ok

oY,
3]
©
s
>
i

>~

188 ol GILE 48 oF T,

void*

void*

void*

PyObject_Malloc (size_tn)
nubo B2 Bely SuE w2 e 2 71el 7] voidx §o] IEE wEe AL, 2 o] A
NULL-Z Y& o}

PyObject_Calloc (size_t nelem, size_t elsize)

A7) 7} V72 elsize VO] E Q) nelem 712 8 45 & 95ty S W R & 7le] 7] = void* §] 2
AEE 93 A Y, 8 o] Aslstd NULL-S BT R 8= 022 27|51y

0719 84U 0HlolE 379 845 8 A
7H& ot A3 NULLO] obd EZQIE & wkEghoh

B A 3.50] &7}

PyObject_Realloc (void *p, size_t n)

p7t 7hel e M me) B2e) 378 pnutolER 2 HF U Y& oA} ARe 279 A%k
Woll A= HAE A 5T

p7FNULLO| W, &&-2 PyObject_Malloc (n) B F5dUTH 2134 il nol 03 Z oW, WK g
59 A= 2AAA N SN A = A &1, A QB = NULL] obdE YT

p 7} NULL 9] o d 3l PyObject_Malloc (), PyObject_Realloc() T =
PyObject_Calloc ()°l th3t o] A S &of o3 vtd s Zlo]ojof gt}
[ A o] AF|3}H, PyObject_Realloc ()& NULLS HF3H8Lal p= o) A W 2 g & dof vt 723t

=2 AU

void PyObject_Free (void *p)

p7t 7t 7l wlR2eE 5L AAFY L o] & & Pyobject_Malloc(),
PyObject_Realloc () =¥ PyObject_Calloc ()] st o] A T <& o35 Wr3d A o
oo it 218 2] 2t AL} PyObject_Free (p) 7k o] Holl TEH oW FO o A 52 54 o]

Jof ]k,

p7FNULLO] |, ob7 2 & 339 2] g5 Th
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11.5 7|2 vjx e &=}
7|2 v 2e &gat
TFA o] = PyMem_RawMallpd®®yMem_Malloc PyOb-
ject_Malloc
EEESRES "pymalloc" malloc pymalloc pymalloc
[SEE A== "pymalloc_debugtalloc + YW | pymalloc + Y | pymalloc + T
a W1 W
pymalloc Y= 8132 & | "malloc" malloc malloc malloc
oy
pymalloc 1= TYYH I | "malloc_debug"| malloc + YY¥ | malloc + T/¥ | malloc + T|H
1A=, a1 A a
Hey:
e 0]E: PYTHONMALLOC 37 H4 9] gk
e malloc: EF C &olB Y A" a2}, C 4 : malloc(), calloc(), realloc() Z
free ()
e pymalloc: pymalloc W 2 2] &F A}
o “4 TV 1”: PyMem_SetupDebugHooks () ol &8 AXH v & £
o ()
116 =2 S 484 o)
WA 3409 F7}
PyMemAllocatorEx
Structure used to describe a memory block allocator. The structure has the following fields:
I ol v
void *otx T A A29 T84 A9
2E
void* malloc (void *ctx, size_t size) H2g BE=8 syt
void* calloc(void *ctx, size_t nelem, 0% x7|3ld v|Eeg EEL o
size_t elsize) CigBhst
void* realloc(void *ctx, void *ptr, M2 EE2L a3 A LY a7 F
size_t new_size) Ay}
void free (void *ctx, void *ptr) H2e £ Ao

WA 3.500 A4 M7 PyMemAllocator R A9 o]& 0] PyMemAllocatorExE B} 1 A &

calloc eV} Z71E 95Ut

PyMemAllocatorDomain

Fpat vl AL A o A = 97

PYMEM_DOMAIN_RAW
foi s

R

* PyMem RawMalloc ()
* PyMem RawRealloc ()
* PyMem RawCalloc()

* PyMem RawFree ()

2}

g =9l

! .

=

11.5. 7|12 mime &gzt
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PYMEM DOMAIN_MEM

e

:":.

* PyMem Malloc(),
* PyMem Realloc()
* PyMem Calloc()
e PyMem Free()

PYMEM DOMAIN_OBJ
[el =)
= I

* PyObject_Malloc ()
* PyObject_Realloc ()
e PyObject_Calloc/()

e PyObject_Free ()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

Add =gl e £5 FAE A F U

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

AR =Hde HEe B z;}%x}% A A o}
A FGA=ontolEE 2 A u] 783 NULLo] o} d Z O E 2 ulEks] of 3 T}
PYMEM_DOMAIN_RAN TW| Q9] -9, &Fate 2 = kAs| of gt A7t 552 wj GILS
A dHUh

A GFAZ Fo] b (o] 1 FGAE &
T &3t A A Hod U I F& oA 4

SFA] Qko

)3l

PyMem SetupDebugHooks () ?:]; =

.

),
o}

It

void PyMem_SetupDebugHooks (void)

shol 4 vl w2 kAt gol Sl vl E BAS) A F FL AU
AME TG E W REels Hlo] E 0xCD(CLEANBYTE) 2 A A2, siAE wRg = vloE
0xDD(DEADBYTE) 2 ¥ F Ut v2 g EE5L2 «“Z X% v}o] E”(FORBIDDENBYTE: H}o] E 0xFD)
2 SR syt
A A7 AL

o API 9| A, of|: PyMem Malloc () o] &3et W3 o s & H pyobject_Free()

« W) g dol 7] A (W A ER)

o W3 Z Foll 27] A (HH LHEER)

e PYMEM DOMAIN_OBJ(9 : PyObject_Malloc()) &  PYMEM DOMAIN_MEM(®] :

PyMem_Malloc ()) W1 &G} 847t 552 wf GILo| &

g 7b s, YW1 F2 tracemalloc EES AFESte] 2] B0 &E 9] Eg o
WS 7EAF Ut tracemalloco| Sto] 4 W e] &3 4 Folu g EFo
Edolaio] ZAFHUTH
sto] o] tiM 1 B A AB A W o] & B2 A0
M5 E ALg o] Yeja B0 A AtAE sto Mo ML ES
WA 36014 WA o] P4t oA Aes REo] A Aot shol A A% A5k oYzt
WA, T 1 22 o)A tracemallocS AFE3le] v R BE o) if:}%% X EFojad g
7FA-GUTh E3 Tl 1 & o|A| PYMEM DOMAIN _OBJS} PYMEM DOMAIN MEM %W Q9] 34
7} 523 v GILS A g ok
A 3.894] A7 vlo] E 3l & 0xCB(CLEANBYTE), 0xDB(DEADBYTE) % O0xFB(FORBIDDENBYTE)
A5 2 CRT UM Imalloc() @ free () 2} 2L 7kS A2 3+5 = 0xCD, 0xDD Y OxFDE T A

H A5 U

i_,
-11“ ) 5

°

£
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11.7 pymalloc &=}

stol M o= ¢ ] Zre 22 (512H8}0| E o] dh) A A o H A SHE pymalloc &F A7 95U Tk 256 KiB
o 1A I7NE 7= “olF U (arena)”’ 2= Wl 2 g v B L ALY} 512 Hlo|EXH T 2 St A4S
PyMem_RawMalloc ()3} PyMem_RawRealloc () 2 & thAH Yt}

pymalloc &  PYMEM_DOMAIN_MEM(%] : PyMem_Malloc()) ¥  PYMEM DOMAIN_OBJ(9] :
PyObject_Malloc()) =W 9] 7] & Szt Ut}

ol FRAL TS B E AS T
A= QoA virtualAlloc () I VirtualFree (),
|3 4 2 mmap () I munmap ()

e 13X O WMmalloc () free ()

11.7.1 pymalloc o}#|} &gz} A2} A 2]

WA 3409 F7}

PyObjectArenaAllocator
obel Lt FFAHE 7145 B AL 2EA. o TRANE Al A BT g

q= 3T

oid Fotx A WA A= A9E S AE A
=

void* alloc(void *ctx, size_t size) size H}o| E 9] o} L& &g}

void free(void *ctx, void *ptr, size_t olg| U= S A gt

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)

oleu} &RAE A,

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

ofel} RS AA T

11.8 tracemalloc C API

WA 3.7 27}

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
tracemalloc REA dFH vrg E2& = 3U)

dF ot 02 whaetar, ol 27 A S (A2 A st A W R e & ek ZFsUTh -1
2 w3k t}. tracemalloc ©] B A3} ¢l o H —2 & wlskstu t},
HRe B5o] ojn FAHY, 7| & F45 BAFYh

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)
tracemalloc REOIA GFH W Re) 252 74 A gk B2o] 2257 god o} A%

a4 e o,

tracemalloc o] H]&A3}E glo W —2& WhEhslal, 197 9o 0 W3

a9

rkﬁ
i)
L
k)
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11.9 o

2o ) e AMA B oAU VO M 7k R WA T AES AR ko] shol w70l A B
2 opA) A A5 ok

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/0 */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf);
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

3 AF TS AEL AStE 2L TEQUTh

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;

2 £ 7 AN A, 3t P g 4L Al Sohe B4E Ba 240 felsdA e Az A2
e YRS BT Yol 3 2] API 3§12 &
NBL AL B, 1S 7 A oL 5 8] G161 7 66, 5 St A% the 4ol
4B AL T Sl O BEAE TR B A A () A0 2 EAT

ﬂ
F>
W
@
B il
ki
i
N
9
2
=2
f
Ach
e
J
=2
=2
:OJ_%
r[o
2
l-u

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 () */

Shold Gol A AA M 2e] BEL Helsr] 98 G4 9ol %, shol Al AAE pyobiect tew (),
PyObject_NewVar () W PyObject_Del () & &= 11 3] A1 U}t

OJAESCEMER AA F& AYsta +ASE Aol i th= ol A dd Adyrh
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A 78 A9

ol FollM= A AA F= BT wf AHH = T, B H a2z dsf A

121 ol AA Gs17)

PyObject* _PyObject_New (PyTypeObject *type)
Return value: New reference.

PyVarObject* _PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
Return value: New reference.

PyObject* PyObject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. M & & 3FH AA opE A} 7] A2 2 27|ttt 27|34
AN HBG U npeo] AA 7L € B A 24 710] Hol TS LEHRH, A 7le] gAIE &
A Qe FA4E Ut A O Det JFE wA gL

PyVarObject* PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. ©) -2 PyObject_Init () 7} 48 dt= ZE A S 333511, 714
7] Ao do] HHE 5715}?}14 =2

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference. C 7 ZA) & TYPEF} 5to) A & A A typeS AH-&-31o] |22 Fo| AW AAE
Gt stol A AA S| vl 2 o= A] k2 "QE% Z2713}= 2] k5T AAle Fx a1
ol HUth W= &3 37+ B AAY tp_basicsize BEAA A F YT

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C 7-22)| & TYPE} s}o]l A €} & rypes /\}—9-7'5}04 A2 sto]l A AAE
dEgUH sto] W AA dH g FojH A k2 dEE 57&@*] Gttt @9d W R 2= TYPE
—TLZiJ]Oﬂ 3l ryped] tp_itemsize BEO] &3] o] 7|9 size ZEE 3§ UL o] &= {FEY
ZeANE ALY FEAYUT FEL BE W 278 AAT 5 A5Uh 2L Bl A=
HH‘Q% ZTAFI™E, @G STt EolEo], vRe B a4 FFF T

void PyObject_Del (void *op)
PyObject_New () W PyObject_NewVar ()& A&t AR ol @39 W22 & A FLch o]
< gdutgor Ao o AQH tp_dealloc A7]oA TEH Utk 27t He F&
o] A 7} o B2, 0] T& Fofl= AR BEof HA2s)A= <k H T

rol S
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PyObject _Py_NoneStruct
gfo] R o A None2 & =25 = A o] AA| o th3t £AH &2 F 715 = Py _None W22 E A
3 4] 24 23 oF g T,

o 17

PyModule_Create () ¥ R E& €33t Wyt

12.2 35 QA 72 A

i<

o] 1 o) AA & Aol A & B TEA AU Th o] AMel A o] T2A 9 AE Bl
B A9 g

g

1221 7|12 A% Pz a2

RE gojH A= A2 AAY e 28 94 A5 ol A —13 -/F—v/] 4= &
PyObject®} PyVarObject YO 2 EAEH W, t}
AEE L AR vz el H4E Fol B2 H T
PyObject

o] Fo &Yt o] AL stolx o] AA ] thst x
HelUc) AukA ol “g g At o, AZ| o] ZH2

|
ko rf
31',
2
[
[m
I:|
o 2
_|J

429 JUE TP S} ol i 3 2 Aol
gk ZAE R 2FHUTE AA R pyobject 2 AAHE A2 QAR shol A AR ol gk 2 E X
AEE Pyobject *2 H2E & 4 JFUTE Py REFCNTS Py TYPE WA RS ARG-SFo] Wl o
H A 2 3) of Tk

PyVarObject

o] Zit ob_size BEE F7}8H= Pyobject ] FAFYUth o] AL Aolgh= 7 d -2 712 A A of vk
AFE-FH Ut o] ?ﬂ% ZZ vlo|M/C APIo| YA 45Ut Py REFCNT, Py _TYPE X Py SIZE
UHEE% AF-§-3to] Wl of] M| A3) oF Ttk
PyObject_HEAD
Zo| 7t ¥3lA] gk AAE e = A28 dS A A o) AHgE = v =2 2 Yt} PyObject_ HEAD
a2 = o33 7‘01 Sdg

PyObject ob_base;

9 pyobject AHAE FRIFAHA L.

PyObject_VAR_HEAD
QB 2ubth Aol 7t he AR tehlE Al 22 32 AT u) A8 & v 22 YUt PyOb-
ject_VAR_HEAD "] 2 & = t}2-3} o] &gt

PyVarObject ob_base;

A9 pyvarobject AHYAE FZRIAHA L.

Py_TYPE (0)
o] M2 sho] 2 AR ob_type WHlol QA2 Bl 4GP U B o 49Utk

(((PyObject™*) (0))-—>ob_type)

int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
A 02] @ o] typec]™ 00] obd ghg WHAFUth 2354 ko 05 WY Th Py_TYPE (0) ==
typed s YT
B A 3.9 F7}.
void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
A7) 0] L ypeo 2 AT,
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A 3909 7}

Py_REFCNT (0)
o] T2 2+ whol W AA 9] ob_refont Wilol QA 25 B ASH YT Theo % g

(((PyObject*) (o)) —>ob_refcnt)

void Py_SET_REFCNT (PyObject *o, Py_ssize_t refcnt)
A 00 Fx AFE refo® A F

B A 3.9 F7}.

Py_SIZE (0)
ol Wl 2= who] M A9 ob_size WHlo] MM 2ske o] ALH UL THeo 2 FEH U

(((PyVarObject™*) (0))-—>0ob_size)

void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
DA 02 275 sizeZ A AT}
WA 390 =7}
PyObject_HEAD_INIT (type)
AL M2 e pyobiect o) 2713 oz FAF = WA= U)o AR E Lo
Btk
= :

ot
O:

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
O] AL ob_size WEE £33, JEF PyvarObject 9 7|3} o & A FH =32 ¢
Ut ol W32+ ok o2 g Ut

_PyObject_EXTRA_INIT
1, type, size,

1222 g yA=E 73

PyCFunction
P sholdl e E8E C2 TUSE ol AS £ U4 B, o Yo G4t AL pyobject ¢
LR s}»u 8 WS T W8 gho] NULLO|H, o191 7k 5 o o] oF T .
NULLO] om W, Whe ghe ol dol] =B E Fae] wMEk o2 AP UL FrE M2e F2E
uhgk3) of g ok

g AR e 2syth

PyObject *PyCFunction (PyObject *self,
PyObject *args);

PyCFunctionWithKeywords
AT o] METH_VARARGS | METH_KEYWORDS QI Jo|# 2] E& CEZ 3= o AFRH = g

3. g5 ARe e e

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

_PyCFunctionFast
A o]l METH FASTCALL 9] 3to] W Z2ELS CE 7A3t= vl AHEEH = &4 &, S AL o2
I 25Ut

12.2. 335 A FZA| 185
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PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

_PyCFunctionFastWithKeywords
XA]® o] METH_FASTCALL | METH_KEYWORDS Q| 3o Z2]ES CE Fd3}E= v AT = T4

d. g AR g 2tk

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames) ;

PyCMethod
A} o] METH_METHOD | METH_FASTCALL | METH_KEYWORDS ¢l o] Z8 &
EHAEEH = T ¥ e AES e 25Ut

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

Cz 73t

o

W4 3.9 7}

PyMethodDef
8230 Y AEE 7|5 g AFRHE 24, o] FZ2A o= /MY =71 QU

= C3 v

ml name const char * | HAE9] o] &

ml_meth | PyCFunction | C 7-3of tj 3} Z 1§

ml_flags | int S T YHES el = 2 v E
ml_doc const char * | E2EF O Y&& 7 Uth

ml_methi= C ¥4 ZIE YU Th B4t Fo| 02 5 AW, FA4 pyobject *& Mg T 347}
7

PyCFunction®] o)UY ®, Astd = A= Ho]| B A NAEE 73Ut} PyCFunction©] A HUZH

W) 7] H4E pyobject 2 Aot ets, dulA o g2 A THL self AA9) EH CFPS AT )

nl_flags BEETHE Bel 1S £F 4 Qe = DEdUh A Seh s 55 40 el Y
EEFAEITE

Be3 2L 52 FA0l Uk
METH_VARARGS
ol WM E7} pyCcrunction 83U A & FA YU T4+ F N Pyobject* <
Aeharch 2 AR WA S s AAQUTH BE B0 A9, 2E AR = A u)
W5 (5% e YUTH L BE AAE HEIE FE AN o] 7} Wet duAoz
PyArg_ParseTuple () O]L]-PyArg UnpackTuple ()< AF&3le] 22l g Yt

METH_VARARGS | METH_KEYWORDS
ol# g 17t A= WA EE PyCFunctionWithKeywords & o] o] of gt} o] g
< Al RS Wi WS IS self, args, kwargs. o 71 A kwargsE RS 71N E
g aAdL AL ANE AAt Gow wid  dst WA Mee QA

PyArg ParseTupleAndKeywords () S AF&3lo] 28l g Yt

METH_FASTCALL
A2 QAR A UG ME 5E 72, WA =2 e _pycrunct ionrast YUt 3 HA W)
5 self o] 3, 7 B w7} WA 912 LS Probject < k9] C w o) e, Al v nj )
M a5 29l 2o Ao,

T
A2 A8 AP Q37 ok o

o]
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WA 3.7 7}
METH_FASTCALL | METH_KEYWORDS

_PyCFunctionFastWithKeywords @9 WA EE A&3to], 7|9 = AXE A=
METH _FASTCALLS &% 719 = OM}L W B = (vectorcall) T2 EZT 22 vlAl o7 AGH Y
Tk 3 7ke) ol WA pyobect * A M7k GuH), A9 = QRpe] o] 8 (EAFE Aol HH eh
2 Ve BE 07U A A EA Qom NuLLe & 9 Ut A 18] 22§ 7] 217 Lo

args Wl @oll A %g Yt
o] AL A gHH APIe] QR 7} obdUrth.
WA 3.7 7}

METH_METHOD | METH_FASTCALL | METH_KEYWORDS
7 o] &t+= Z B 2 (defining class), &, = 8] WINEF X33t= FHAE A Q8= METH_FASTCALL
| METH_KEYWORDSS &% AHolst= ZFelA~E= Py _TYPE (self) 9 479 Zd 24 4 A5t

W A == pPycMethod & o] o]of dl&=t], self F o] defining_class A A7} F714
METH_FASTCALL | METH_KEYWORDS®} Z<54th.

W7 3.9 7}

METH_NOARGS
PN A7 @l WA = METH NOARGS SR 1% AR o] glow, A7 Foi A el
Fe 7t Y5 Ytk PyCFunction § 0101013 ok A H]RH 7] W4o] o] 52 YA O F self o]
2ol AA ?li‘::iiﬂlrﬁdé}ig FEUH 2 A5l 7 A v 7} W= nunn g Yok
METH_O
"O" AR PyArg ParseTuple ()& E&3t= 4], & AR A7 J+= WA E+= METH O
ZHa22 JE & 5 dH5 Yt PycFunction §o]1l —’ sel 7] Aol g d JAAE UER =
PyObject*UH7H A& 25U th

o) F A B2 742 ekl o A A 93 Fel 22 WA= 3 AL 2 o) Bpel Y g ek
o}, B0 Ao T gt AR 4 luuth o2l B o) 7 Ao e ol v A=l o
/\47%]6‘1-/‘01 Ytk

METH_CLASS

A= o] AQartdartobd 3 A 7L 3 WA wf ] M2 APyt classmethod () WA

FFE AT ) B0l A = A AR F el 2 v X E (class methods) € T+ ] AHSEH YT
METH_STATIC

WA= g o] A artobd NuLLe] B WA wj ) W42 AP Y staticmethod () WA

T AR S u e A= A FASE A A vl A E (static methods) S W= = o] ARS-H Y th
St o2 A4 2o HAE o] 22 1R g2 o) Al WA =7} 2 EE =22 A o gt}

METH_COEXIST
71 Ao Al v =7t 2= Uty METH_COEXIST7} 9o, 7|2 g2 w5 = Fo & A4

He AUtk €3 A7t A= HolE dol REFHBE, o5 59 sq_contains £F2] A=
__contains__ () 2= 38 A WA EE A8t 22 o] 59 3T PyCFunctions £ =612 ¢oF

% Urth —%a]:u} J ©] = ¥, PyCFunction o] 2} A z}glo] 2251 £23 22Ut o=
PyCFunction ol o gt 3 & o] ﬂM AR TE WL A 3}E o] 7] ol F-&Fch

1223 FF P 9 o] ERHE JA| =

PyMemberDef
CFxA ol s dste B9 o ERREE 7Ieste 724, 2= vdsd 25t

o
N
o4
of
i
2
44
N
2
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2= Ccd ofv]
name const char * | W1 9] o] =
type int CFxAol = 3
offset | Py_ssize_t W 7t & o] AA XA Y X t= nlolE Dk,%,q oA
flags int I 7} 7] AL ol 27| ISR = LEF ZHavE
doc const char * | SAE® ] Y&& 7| Ut
typed ChFEHC Bol slFohe B T_maz F b 5 dsuch WM sk shol Aol A A
2w, S5 vhol 4 o= APk
W3R o] & C3
T _SHORT short
T_INT int
T _LONG long
T_FLOAT float
T_DOUBLE double
T_STRING const char *
T_OBIJECT PyObject *
T_OBJECT_EX PyObject *
T_CHAR char
T_BYTE char
T_UBYTE unsigned char
T_UINT unsigned int
T_USHORT unsigned short
T_ULONG unsigned long
T_BOOL char
T_LONGLONG long long
T_ULONGLONG | unsigned long long
T_PYSSIZET Py_ssize_t

W 7FNULLY o] T_OBJECT+= None2 W36l T_OBJECT_EX+ AttributeErrorS A A
ZIth= Ao A T_OBJECTS} T_OBJECT_EX7} th& U th T_OBJECT_EX7} T_OBJECTH T} & &
HEZHE Ydldel EAES ¢ 2HEA A 2322, T_OBJECTE T} T_OBJECT_EXE A

S Al L.

flagse 227]9} ¢ 71 AM2E S8l 00] AL, ¢7] A& M AF 9138 READONLY ¥ 4~ 5 U Th
typeo©l T_STRINGS /\}%s};}_ Z1-& READONLYE %EH% D}. T_STRING ] o] B &= UTF-8 & 3| A
H Ut} T_OBJECTS} T_OBJECT_EX “é] Wk AHAE 4 QS5 Utk (NuLLE AR Y.

3] 89 (PyType FromSpec () o]V} FASE AL /\]-4‘1‘8]—0:] TS 0] R), PyMemberDef+= & A
9] tp_dictoffset, tp_weaklistoffset @ tp_vectorcall_ offsetol 3] F3t= E—.—““‘ZH
__dictoffset_ , weaklistoffset_ 9 0 _ _vectorcalloffset_ o thst A& £
2= 91Utk T _PYSSIZETT} READONLYZ A& oF gt} o & S:

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 *o)
Set an attribute belonging to the object at address obj_addr to object o. The attribute to set is described by
PyMemberDef m. Returns 0 if successful and a negative value on failure.

PyGetSetDef
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Po| st Z2HE 22 AM2E JYt FRA|. PyTypeObject.tp_getset Ex°l et
A9E 2N L
4= [ Cd B
name | const ol Eg]HE o] =
char *
get getter C function to get the attribute
set | setter AEZRES AASAY A st A A C o, YEH o ERREE
97 Ag ALt
doc const A =AEE
char *
clo- void * getter &} setter o] 5= 7} ©f] o] E] & A| 2L 3}= A Bl A Sh ¥ Q1 E
sure

b=

get B4 S pyopject < vl M (A2 E ) 9 34 ZAE (ABE closure) B Mol S

Yot

typedef PyObject * (*getter) (PyObject *, wvoid *);

HF Y A S N85I, Asiste 449 o 9 9§ NULLS W of e,
set B4t A Pyobject <P M (220 AR T gH o B EAH (A

g ol g uth:

= closure)

typedef int (*setter) (PyObject *, PyObject *, wvoid *);

EZHEE AA o dt= A F HA w7/ = nvLLnYgUth AF5HH 02, Asfstd A=
i

12.3 3 7 A

otutE spol W A A|AH ] 71 F % L RA| F st MER FS AYsts F2RAY AYY
PyTypeObject TZA. PyObject_* () U pyType_* () &5 AHE3te] & AAE AT 5 9)\}] ‘?l’,
REE Fto]lH S8 20| Fu|E =4 ol Xﬂ—‘—ﬁ]—X] %}3‘4‘:} o] A= AA Y &2 A

N2Eo|Rnz, Aenee AN A2 BE FAFE G LEA S F Ak

B AN RE B2PRG AT FU 372 ol 4 AN B 5o g AP
EH, F2C @5 EAHOIL 4] §9] /)5 5 AL RES TAFUTh o AMe|A L g AR Y
=g A A EUTh DEE A6l A e SAE 4WE Yo

oo e Ax Qo ol A2 PyTypeobject o] o n|gf ARGl tf 3 522 Al e duth

12.3.1 7FEF X

“tp %%”
PyTypeObject Z ' 3 EFAAS/IERE 3
EZ
QT DI
<R> tp_name const char * __name___ X X
tp_basicsize Py_ssize_t X X X
tp_itemsize Py_ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py_ssize_t X X
(tp_getattr) getattrfunc __getattribute__, __getattr__ G

EEE DT E:S
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& 1- o4 ol Aol A A%

PyTypeObject &% 3 EL AT/ EZHE A
EZ
QT DI
(tp_setattr) setattrfunc __setattr__, __ delattr__ G
tp_as_async PyAsyncMethods * RIEEEESS %
tp_repr reprfunc __repr__ X X X
tp_as_number PyNumberMethods * REEE=S-3 %
tp_as_sequence PySequenceMethods * RERE=ES %
tp_as_mapping PyMappingMethods * RIS 9
tp_hash hashfunc __hash__ X G
tp_call ternaryfunc __call__ X X
tp_str reprfunc _str_ X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X G
tp_setattro setattrofunc __setattr__, __ delattr__ X X G
tp_as_buffer PyBufferProcs* %
tp_flags unsigned long X X ?
tp_doc const char * __doc X X
tp_traverse traverseproc X €
tp_clear inquiry X QG
tp_richcompare richcmpfunc It ,_le , _eq _,_ne_,| X G
_gt_,_ge__
tp_weaklistoffset Py ssize_t X ?
tp_iter getiterfunc iter, X
tp_iternext iternextfunc next X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef [] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ base__ X
tp_dict PyObject * __dict__ ?
tp_descr_get descrgetfunc _get X
tp_descr_set descrsetfunc _set_, delete__ X
tp_dictoffset Py_ssize_ t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X ?
tp_new newfunc _ new__ X X ?
tp_free freefunc X X ?
tp_is_gc inquiry X X
<tp_bases> PyObject * _ bases_ ~
<tp_mro> PyObject * __mro__ ~
[tp_cache] PyObject *
[tp_subclasses] PyObject * __subclasses__
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor _del__ X
tp_vectorcall vectorcallfunc

' 23 o &R 52 EF(EAAHLR) AANFA YT S
F 5l oF ittt 3 (square brackets) $+2] o] -2 U & A

NULL®] ofyf o] of i th.
2 g

“0”: pyBaseObject_Typeo] A3

“T”: PyType Typeo] A4

oo ¢,

“D”: 7| B (SFEo| NULLE AR H 39)

ERy Ut} 312 25 (angle brackets) QFof] Q1= o] &2 917 g o7
Ut (FFAHY o) “<R>"& BE7F B4 S ESFUTHRFEA]
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AE SR
=F K S A=
am_awailt 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 __mow__
nb_negative unaryfunc __neg_
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert__
nb_lshift binaryfunc __Ishift__ _ rlshift__
nb_inplace_1lshift binaryfunc __ilshift__
nb_rshift binaryfunc __rshift__
_rrshift__
nb_inplace_rshift binaryfunc __irshift__
nb_and binaryfunc _and__ __rand__
nb_inplace_and binaryfunc __jand__
nb_xor binaryfunc __XOr__ _ rXxor__
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc _or__ _ ror__
nb_inplace_or binaryfunc __jor__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float__
nb_floor_divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc __ifloordiv__
nb_true_divide binaryfunc _ truediv__
nb_inplace_true_divide binaryfunc __itruediv__
nb_index unaryfunc __index__
nb_matrix_multiply binaryfunc _ matmul__ _ rmat-
mul

X - PyType_Ready sets this value if it is NULL

~ — PyType_Ready always sets this value (it should be NULL)
? - PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").
“I”Z /E} _{J_l:
X - type slot is inherited via *PyType_Ready* if defined with a *NULL* value

o°
|

the slots of the sub-struct are inherited individually
inherited, but only in combination with other slots; see the slot's description
- it's complicated; see the slot's description

Qe Lxe QulolEHE 25 AAS Fol ERA 02 F5F ol Rl AL,

DR
|
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E 2- o7 Aol AN A%

=% 3 ExF A=
mp_ass_subscript objobjargproc _ setitem__,
__delitem___
sq_length lenfunc _len__
sq_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sqg_item ssizeargfunc __getitem__
sq_ass_item ssizeobjargproc __setitem___
_delitem___
sqg_contains objobjproc __contains__
sq_inplace_concat binaryfunc _ dadd__
sq_inplace_repeat ssizeargfunc __imul__
bf _getbuffer getbufferproc()
bf_releasebuffer releasebufferproc ()

192
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%5 typedef
typedef i e HHEH Y
allocfunc PyObject *
PyTypeObject *
Py ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
descrsetfunc int
PyObject *

%k

12.3. & A

Dz = +
L_YUAJJC\/L

PyObject *
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hashfunc

PyObject *

Py_hash_t

richcmpfunc

PyObiect *
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AAT WG obel 25 o npedel & FE I L.

12.3.2 PyTypeObject # 2]

PyTypeObject®] F+Z A A2+ Include/object .hof| A 2H& 4= 5T}
Y E eyt

typedef struct _typeobject {
PyObject_VAR_HEAD

const char *tp_name; /* For printing, in format "<module>.<name>"

Py_ssize_t tp_lbasicsize, 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
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 */
getiterfunc tp_iter;

iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */

*/

(Python 2)

*/

(B sl ol Aol A1)
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(o1 sl o] A A A%)

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_1itemsize, which means that its instances (i.e. type objects) must have the ob_size field.

PyObject* PyObject . _ob_next
PyObject* PyObject . _ob_prev

o] X = "3 E Py TRACE_REFS7} FHS ul @ AUl NULLE S %Z7]|3t&
PyObject _HEAD_INIT v} 22 0| 9|3} xaa%»m BAoz FYE AA ] 39, o] A=L F
FNULLE FAEUTE THor g5d AR B, o] F F=w AAE Poll e B 2holB
AAe] o)% Y= e Aol AASE o ASHULE ol AL hg oM BA o A4gT &
AsUth A FL& A2 &7 | PYTHONDUMPREFS 7} A 72 uff Adfo] g uff o 3]

EA et AAE \_Jﬂ?f}% Adyrch
As:
o] BE+ A H Yol o A5H A k5T

Py_ssize_t PyObject .ob_refecnt

o] AL PyObject_HEAD_INIT W22 o] 12 27|3}d & AA o] #Z 3As-dUth FFoz

“‘D‘Q P AA S AT BY JA2E X (ob_typeo] @2 ThA 7H 7]+ AA) = F2E 7HEEH A
‘{%—GHEP- :’-Eib‘r%xﬂ.—‘li gdd F A B C’Ji‘%ii‘: FxE FRFEHUTH
A%
o] =& Al B ol gaf F5H A syt

PyTypeObject* PyObject . ob_type
o] AL 39 §, = v e} § (metatype) YU T} PyObject HEAD_INIT mj I 2o] tf 3} Q122 =2 7]3}
1, g2 Iubd 0 2 sPyType_Type©]olof Ut 22}, (Fo]5) A& -0l A AR 7Hs3l of
St AR 2 M S REY AT, ASdE = 2T 273 A7) ob vt %%%‘4‘3}
el A, 3 2L NULLS PyObject HEAD_INIT Wi & & A3, T2 Z¢]S 43317 Ao
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BEo 2713 g Ao BEE WAH R 27|3ekE AdUh o] A2 dwbH o2 vt
Zol

ro] 3 k-

=3
Foo_Type.ob_type = &PyType_Type;

PO AAEHAE WE7] Aol =38} oF It} PyType Ready ()& ob_type©] NULLQIA] &<l
Stal, 1T wl ol Fef 29 ob_type BER 2 7|3}t PyType Ready ()& 00°] ofy ™
ol =& WA3}A FFYLh

As

o EEAu Yoz 4&PYrh

12.3.4 PyVarObject &%

Py_ssize_ t PyVarObject .ob_size
AA o7 rte o AR F

AE%%%meTJMA
A

LO
ol

ZEexole d&s d9she Ao Assyrh E=7INULLE A E w] PyType Ready () 7F gh=
AR 4+ 212‘59 12 AHAT JdF YT (P yBaseObject Typeﬂr PyType_Typeo] AR H %2
= 2718302 ZAF g Fo AL

N
ol
i)
o~
[o

const char* PyTypeObject .tp_name

@ olFol xd NUL-OL* A2 7t 7= 29H. RE AQoz JA 2T 5 = F B
AL 2 AA BE o], T FA A, L HC F o5 ]0101:“14?/} Wad e 35, &R F ol&
O]GOFQHDP.E 1JH71XH /‘1EE%°]111 AA 7)1 A] o] 52 A g o529 dF AU
AL Sof, 71 A po AE 3| 7]A] 0ol Y= ZE Mol Fofd TEhs F2

"P.Q.M.T"o]ojoF gt

oz 39 3 AN 4P, @A P o] golojof s, BE o] FL P YAl 7]
'__module_ '9] groZ WA FH o7 AFH YL
AAo 7 IdFH 3 A F-$, tp_name =0 Aol Jojof gt npA T A o] Mo RE

__module_ AEZHEZ INA T L9 on, upzet H o]To] HE Z1&  name_ 9]E

Ex oia T4 ey

Aol glow, AA| tp_name BE¥E _ name_ HEZHEZ ANA T ¢ 9on, module_

01 rﬂ FEE AHA sUt(AolA A8 e, 9o A Az dAH A b= 3.
o] 21L& ol LJ F= 2T lvhe A YT £33 pydoc o & ¥HE 25 A WA Ol UgH
Al ‘E%’SHD}-
°] EE=NULLe] ofYofoF Fth. Py Typeobject () oA fdsHAl Aot =AUt (A A A

tp_itemsizeE AL stL).

Az

ol BE& A B Pl gef F5H A kst

Py _ssize_t PyTypeObject .tp_basicsize

Py _ssize_t PyTypeObject.tp_itemsize
o] A= AHESH & A" 28] 75 vbolE 92 AL 5 5yt

[o

5 7H4 559 9ol erivh 14 Yol ALUAS G20 ep irensize YEE 2T, 74 Yol
et 2e] ol 00] ofd tpitemsize BET} YTk 14 Aol Axd A0 Heo| A$, BE

AAEAE tp basicsizeZ AATHE= L 37]% Zr& Ut
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7hA do] Ao o FE, A2E o= ob_size BETF Qoo 3y, AAAHA 7] &
tp_basicsized| N H¥3}7] tp_itemsized TS AP UTE 714 N& AA| 9 “deo]” T
NZF-2 ditA o7 QAR A ob_size BEO| AP Uth A&7 5Uth: ol & &0, B4+
24E U 7] 93 29 ob_sizeES AFL5tT, N abs (ob_size) YUt =3 AA~E A uj
ol ob_size AEI} YTk A A2 H2 FEA 7 /48 Lol b £ obyl o (o2 o,
O iE o] TEAE 14 o] ALEAE 2AT, 3% Aol & o] Gt ob_size AT
AsUTh.

718 "A7)ol= w32 E Pyobject HEADY PyObject VAR _HEAD(QAEA L RAE HAdt=
dl ARE-SE Z) ol os] AAH JQa' Ao dE7 2FH M, o] A2 thA] EA T _ob_preve}
_ob_next BEE ZFFH YT} o] tp_basicsized] Z7|3AE A+ F LA vk S
2B W XS AT ] A8 E = A0l sizeof AAAE ALETE AUk 7|2 27
o= GC3lly 27|17t £+ A] 5 U Th
7 & (alignment) ol T} g+ FF31 AeF: 7HA A o] FEo 5
oA = ook Futh o: ¥ o] double Wi B FH= P 7HEFAITE tp_itemsizerw
sizeof (double) YUt} tp _basicsizeZ} sizeof (double) & BiF 7 HEE = AL =2
e e) B Ltk (o] o] doubled] AW &7 AFgelek /4 U th.
7h Aol Aa"b A7 Je BE FY 4%, o] == NULLO| ofy o] of Fy
As:
o] A== A B Fol o) M2 FEFHUth wWo]a o 00] ofd tp itemsizeZ} YW, Y
WA o % AH BolA tp_icensizeS DhE 00] o grem A AL HAsA it
(W0 2B o] 73] e} th= ) Flh,

destructor PyTypeObject .tp_dealloc
Ol A~ El 2 1} A} (destructor) Tof] th3F Z 1 E. (AZE NoneF} Ellipsise A H) 3 o]
AE 2t B AAS A S S B RAA G T, o BB AL Fok T T B4 ABL o}

2tk

=

o 2k,

o

void tp_dealloc (PyObject *self);

H 2} S5 M2 FR 357104 wl Py DECREF () 9} Py XDECREF () WA 2] o8] &P Y
o} o] Al e, JAAE A= o A 5] EA A v, oo 3t Fx+= flsuth 2 e dad a7t
253 RE FZESNASI, (HH] S AHEE S S4of S Gk S A s ARSSho])
FHEEVE HASNAT IS, B tp_freeFrETEHoFAUTH Y A E
S WS 4 9= AL (Py TPFLAGS BASETYPE Ze| 1 H|EZ} AAF A B AL) tp frees 7
21 Al AR & 3 Al 7] (deallocator) & 2 & & 4 FUth A TG ajA 7] & 22 E
g3t o AL E Aolo] ok FUth; AABE AT Pyobject_New () U PyObject_VarNew () S
A5l StetE 9o U¥EA © 2 pyobject_Del () o], AAEAT PyObject_GC_New () L
PyObject_GC_NewVar ()& AH&3to] @9 = Q10 ™ Pyobject_GC_Del () YU th

T,

N
N
B

If the type supports garbage collection (has the Py TPFLAGS_HAVE_ GC flag bit set), the destructor should
call PyObject_GC_UnTrack () before clearing any member fields.

static void foo_dealloc (foo_object *self) {
PyObject_GC_UnTrack (self);
Py_CLEAR (self->ref);
Py_TYPE (self)->tp_free ((PyObject *)self);

-~

npA o g, 3o 3 @G (Py_TPFLAGS_HEAPTYPE)©|W, &% A 7| &= @ &l A 7| & 3}
S AA Y] Fx AFE ESooF Y vl 2 d (dangling) ZAE & 3] 812}, o] F A JF=
4 UL o3 25Ut

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp-—>tp_free(self);
Py_DECREF (tp) ;
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A
o)EdEE=AE Jom FSHPYTh

Py_ssize_ t PyTypeObject .tp_vectorcall_offset

et tp calld o E&AQ therel e = (vectorcall) T2 EZE ALE] AAE TEF =
AL T3 E= AAE A %D oﬂ\;HU]—/\-]EHXJ ZAJ Ut}

== PyiTPFLAGS HAVE_VECTORCALL®| A AT 9}% w gk AFEE Utk 28 o), o]
vectorcallfunc EAE Y AAEH Ao A9 2 ZAL Z3H51E= ko] A4 oo T Th
vectorcallfunc =2 B += NULLY 4 o, ojuf] QIA~H A= Py TPFLAGS HAVE_VECTORCALLO]
AR A 2 AAH AEFUTH: A2HAE T2 tp_call® 9 Puoh
Py_TPFLAGS_HAVE_VECTORCALLS AASt=REZH e tp call® AAForsta, T =
Zro] vectorcallfunc 52} A #AEH E=E wE oo Ut ip_call & PyVectorcall Call ()2 24

aha ok

»
rlo o “‘[

9,

PM

—|—‘

A3: W (heap) Wl MEE T2EZS RS 2L DA FEUTh ASATL ol A
=l _call F Yook AA A A F e,

mlo
w2 o
o
e
EEL
S
g
=
o
12
i
2
=
—_

Z3: tp_vectorcall offset €39 9u|EL FA Aol uto| A 3. 901]/\‘1 a8 o7 oA
FUth WEZS AFE 3T, Fho] 2 3994 ZEE AT

WA 3804 WA WA 38 01 o=, o] €% 9 o] F°] tp_print A5UTH Tho]x 2.xo A&,
g g "Jfﬂﬁ}% Eﬂ AHEE A5 Ut shol A 3.000 4] 3.7 74 A =, AREE A S dE U T

As

o] B= = FA ALHE Utk 28, Py TPFLAGS_HAVE_VECTORCALL EaH17} SAF AP =
AL oldyny 28X ¢4 O™, pyvectorcall_Call()°] HAAL R TE5 AL u|E AL s},
AB ZFH A= WEZ (vectorcall) & AR 2 AJUth E5 Jd o 218 141:]— 3} o] 2 of| A
BH ANE ZHAE T .

getattrfunc PyTypeObject tp_getattr

get-attribute-string $F<=of] o] 1 A= & 3 Q1.

ol Ax=HAH AU BB ull, tp_getattro ot A AFeA T, o EFRE o] 55
Alst7] f18l stol F2E A Al C FAHE S whotEol+= §4E 7Hel Aok it

As

I tp_getattr, tp_getattro

ol A== tp getattro} T B Yo &) ALEHUth AR FJ2 HNE P9 tp getattr
tp_getattroZ} B NULLY W] oo AHo| A tp_getattrd tp_getattros: BF A4S

o,

setattrfunc PyTypeObject .tp_setattr

AEBRE A3 AAE 93 ol s e E 2QlE

ol Ze+= HAHASUTE B ul, tp_setattro 5o} A ZE AT, A EYRE o5
AFE7] 919 shol A EAd A oA C EARAE WobE ol = §4-F 7h2] A oF Tyl

A%

% : tp_setattr, tp_setattro

ol - = tp_setattrog} DA A B Foll o FEHFUTh AR F2 A B P9 tp setatrtrit
tp_setattroZt B NULLY w] Wlo]A2 oA tp_setattrd tp_setattrod BF A&HF

g},

o
—
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PyAsyncMethods* PyTypeObject .tp_as_async
FTEANA offlolEHEF} vl57] olH e olH 2 EZS FASE At A 2=
o

T
&
%
ol

£ F7F F2A o g ZAH. A S L2 H] 5 7] 7“Xﬂ Tx2AE FRBA A
WA 3.50] F7}: o] Aoll= tp_compare®} tp_reserveditd 5T}
Al

tp_as async BEL 455X AW, 23Y BEL AR o2 gy

reprfunc PyTypeObject .tp_repr
W4 g repr ) & TR Faol B3 A8 A 2 E,

X WL pyobject_Repr ()3 245 Yth:

PyObject *tp_repr (PyObject *self);

T AL U FUIE AAE &S| of FU o] Ao, o] dEEeval () o HEE

o A3 g o] FolA W T2 Fe M AAE st EALE S W of ?:MD} o] 7 o]
7bsBAl gFow, 1< B AIAFERAL 1> 2 Fube EAE S Wk of kT, o] EAFG ol A A A 2
H s BT FES Qoo Funh

A

o)A AE Jor FEHEUT

7183k

o] 2EE AASHA d oW, <%s object at tp> P4 ZAL ] AP UL 7| A ss= I
]

A
2og, pt AR WEY FoE Y

PyNumberMethods* PyTypeObiject .tp_as_number
KA ZREZS AT AA v AAH HEE 2T S F XA o thet Q1 H. o] 3
FA A A o A AT ] ok
As

tp_as_number BEE AEHE A AW, 2949 A= NEH o R FEF U

i)
[
rr

PySequenceMethods* PyTypeObject .tp_as_se
NA2 2222 A A v A
£ AR A T 2A A AE T,
As

tp_as_sequence A= 445 A ¢Avh W ot A Aoz & Uch

rﬂ 'ﬂ
('D
'.3
Q
()]

PyMappingMethods* PyTypeObject .tp_as_mapping
g Z2EZS TH}E AAvt BEH =5 23
EEREEE Lo
Az
tp_as_mapping BEE FEFH A A 238H A== /EF o2 FEFH YT

hashfunc PyTypeObject .tp_hash
W3 §4 hash () & TASHE Bl BB A8 2E,

ML pyobject_Hash ()9 ZHUth:

Rl
N
4
N
2
=2
=
rot
K
rO
,
©
e
[t
rlr

Py_hash_t tp_hash (PyObject *);

1 ghe A M o2 was 2] ghobok FUTh A G AALE F ok ol e b s
4t o9 8 ARSI 12 wHaelof Pk,
o

ol BE7IHAHA & (233 tp_richcompare”} A AE A ko) AA o A E F5lel=
A =& TypeErrorE TAYA A Uth o] 2L pyobject HashNotImplemented () 2 AR 3
23 25U
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of B B FoA A wWMA=g FEHEL R sl
PyObject_HashNotImplemented()Z WA X o =2 q g 9 <y th ol AL =z
o] F£F A9 _ hash__ = Noned} T 53 7‘1 o 2 3 A5 o, isinstance (o,
collections.Hashable) ©] False& *Q—H}E 71] 3 e A YTk wige AL npz
ZFAJU T} - spol A =F9 Fe 2ol __hash_ = Nones AA3H tp_ hash =kl
PyObject_HashNot Implemented ()& AR E Uth

Az
1% : tp_hash, tp_richcompare
o] Ar = tp richcomparei]r A A B o o AALH Uk A B ¥ tp richcompare$}

=2 — 1

tp_hash7} 25 NULLY uf, A B &2 tp_rlchcompareﬂ- tp_hashE 25 A&shUt].

ternaryfunc PyTypeObject .tp_call
AA 25 75k Sl e A= 3 28, AR 7 E2 & 0] ofY ™ NULL o] of of g th.
ML pyObject_Call ()3 25Ut

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

A%
ol A== ANH oz A&H T

reprfunc PyTypeObject .tp_str
W Aadstr ()& T8 f&#Oﬂ 3t A E EOE. (stris oAl o, str ()
AAE SET FY AL A§ A A}= pyobiect Str ()2 &3] AA 2
PyObject_Str ()< o] A g 7] Z3t})
NPL pyobject_Str ()3 ZEUth:

o o

_4

PyObject *tp_str (PyObject *self);

e BAGlU FUFZE AAE vkgs) oF Ut o A FolA X, print () Foll o )
AHEE @ o7 w o, AA S “X5e FAE FAlofoF P th

A%

o] BE=AH Por AEH YT

7|2 %k:

o] A& HASRA oW Exd AL w3kl Yl Pyobject_Repr()©] TEH UL

getattrofunc PyTypeObject . tp_getattro
o] E 2| HE 9] 7] (get-attribute) TF5=of] o) g+ A B & Z Q1.

MWL pyobject_GetAttr ()3 Z5Uth:

PyObject *tp_getattro (PyObject *self, PyObject *attr);

AWtE 0 7 o] = 5 pyObject_GenericGetAttr ()2 AAR3= 2ol HelgdUth, AA o] E g
RES HE dnAe g FAL
As

J%:tp_getattr, tp_getattro
o] = tp getattr-\z} A B o & AsE Ut B 9 tp getattrd

tp_getattroZ} 5 NULLY uf A H &L 4 O]/\ﬁo oA tp_getattrI} tp _getattros B
TS5y

7123k

PyBaseObject_TypeZ PyObject_GenericGetAttr ()< AFE3Yt}

setattrofunc PyTypeObject . tp_setattro
JEHE AT AAE T F5ol e A H AH,
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MWL pyobject SetAttr ()3 24Utk

int tp_setattro (PyObject *self, PyObject *attr, PyObject *value);

3 values NULLE A4 3te] o] EE]| R EE A8t A2 whEA] A el of Fuch dnupx oz
o] 3= & pyObject_GenericSetAttr ()E AA3E= o]l AU AA A EFHEE AA
S A PHE AU
Az
% :tp_setattr, tp_setattro
o] X & tp_ setattrﬁr A B Fo g3 AEFUTh: AME F tp setartrd
tp_setattroZ} RF NULLY W], B 2 w|o]|AFoA tp_setattrT} tp_setattros B
5 gaguh
7123k
PyBaseObject_TypeZ PyObject_GenericSetAttr ()< AFE3Yt}
PyBufferProcs* PyTypeObject .tp_as_buffer
W3 e ol A8 THBE AA N HeH BES EPE 2 T2A BT 2. o] A=
<= w3 A FEA A Ay Th
As
tp as buffer BEE 44 A GA T, EHE Dot A 02 LG
unsigned long PyTypeObject .tp_flags
AL A FAAE v A FATE S 3 D WY oA
& T B ABS N2 E B4 £ A ok d @ AR (T -
tp_as_sequence, tp_as_mapping R tp_as_bufferE T3] FxY

D=L 5B TS R o AL LT o) & Ee 2 vl =) o, of
o A 223} 7] ol ok shu T4l 00] hNULL @& 2+ 21 0.2 13 of gt

A%

o] dr o A& B9 TE FE S I v E= NEF o2 AEH UL F, oA S
HEZF RS o] glod, HH o] o] Ze L HES LI Ut & FxA9 #-E S
HEE 4 F2A7F 4S5EE 9484 4S5 UTh S, 232 v E wWo|Ag 9 %}O] 4
FZ2A s A A B Fog BAR UL Py TPFLAGS _HAVE _GC Z# 1 H]_t
tp_traverseS}t tp_clear BT} A AEH UTH S, 4B 6301]/\1 Py_TPFLAGS_HAVE_GCZ
WV EN LA R G B FO tp traverse®} tp clear 37} 2A 3} NULL S 2t =
3%

7|23k

PyBaseObject_Type< Py TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPES AR&3huch
H|E nfA=:

U5 HE A 57E dA) Jols o] JFU; o2 | dAAZ &7 OR 8tof tp _flags B
O TS AT = JAF YL WA ZE pyType HasFeature ()= 3 293 3 pd fE Hdﬂ—
tp->tp_flags & £7}00°] obdX] A7 Th

Py_TPFLAGS_HEAPTYPE
ol M= 8 A A7 Qo @D o] AHRHUT), 6 & So), pyType Fromspec () S A}
8ot} 0w 50 4. o A%, AAHAY ob_type BEL Fol )T Fx = 173
o, A O]/\E%/v} M=o 4w % 724 7} INCREFS 11, 9l ~ € ~ 7} 5] = ] DECREFS 1] t}
(ol N x Fo| ArB Aol 485 7] Ghr); d2E 29 ob_typeo] 2% 3} @ T INCREF
u} DECREF € Y t}).

Al
277
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Py_TPFLAGS_BASETYPE
o HEE BS THE B Wolx

A3 o
B2
Stom o] Fo g AH FL UtE £ ¢

Als:
77?7

P82 4 9w AP Uk o W=7 44 A

A
Ut} (Java ] “final” 22} 2~ 9 A} Th.

Py_TPFLAGS_READY
o] HlE= PyType Ready ()l &|&] & A7} 443 27139 ] 24t
Al :
20%?
Py_TPFLAGS_READYING
O]l H|E& PyType Ready ()7} 8 AAE 27|33+ 5 AAZF UL
A% :
20%?

Py_TPFLAGS_HAVE_GC
ol MEE AATL A £2 & ADT A AFFUT o] =S AR, A~

PyObject_GC_New () S A&t RFE o] & oF 311 PyObject_GC_Del ()2 A& 3}
)5 o ok Gtk =8 7l A 4 A2 Aol 27 JH L 5T o] HlEE EFGC

T tp traverse®}tp clear7} & AA o Y2 A g Th
Az

J%: Py TPFLAGS_HAVE_GC,tp_traverse, tp_clear

@ﬁw
sy

17 A}

A=}

H
9

Py TPFLAGS_HAVE _GC Z#|1 H|E = tp_traverse®} tp_clear T E 9}
Uth, &, A2 Foll A py TPFLAGS HAVE GC Z 2 W EZL DA A &
tp_traverse®tp_clear @E7} 2|3} NULL 32 Zt= A9

RS

El o
oflt J]‘)

Py_TPFLAGS_DEFAULT
olAL & AAL I B TRANA EA B EA AU RENES HE nfAa Y
Ytk ?EZH, ey e gde s i?}?&ﬂ t}: Py_TPFLAGS_HAVE_STACKLESS_EXTENSION,
Py_TPFLAGS_HAVE_VERSION_TAG.

Al
222

Py_TPFLAGS_METHOD_DESCRIPTOR
ol | Ex AA| 7} A AF A -2 v A = (unbound method) A & 5 2He+S L ERE Y T).

o] 22 17} type (meth) ol A A= H:

e meth._ _get_ (obj, cls) (*args, **kwds)(obj 7} None ©] o} d uf) =
meth (obj, *args, **kwds)} E53d) o},

e meth._ get_ (None, cls) (*args, **kwds)+=meth(*args, **kwds)dE%5
3 o ghuich.

o] 2 1+ obj.meth () 2} -2 HEH QA WA E SZ0 et H A3LE 7Hs oA Tutt:
obj.methol tf3 A A] “AA A= = A = (bound method)” A A E WHEX] 9+ th

WA 3.89] E7}

Al
o] Z 1§ Foll o3 AL A syt &Y B, tp_descr_geto] A4E wjujrk
&gyt

Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_SUBCLASS

Py_TPFLAGS_TUPLE_SUBCLASS
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Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
ol ZH 1= PyLong,Check () & 22 oA Fol WP AE FeARAA] AEeHA o
W ok o] AL FYUth o8l 8 54 A= Pyobject Tsinstance () 9 22 Auk AAE T}
mHEU T oA 358 A8AF Aol e tp rlagsE HASA AAH ok gt 1A
Foul Tl Y3 AT A8 ZEAALEE = A § Pl weh ksl 25 .
Py_TPFLAGS_HAVE_FINALIZE
O|H|E& tp finalize €%°] @ FXA ] = o AFFch
WA 3.40] F7}.
A 38RE A ABZelE s cp rinalize $R0| 34 F F2A 0 glrka 7157
ozl o] Ee 1+ Eﬂ% 8 3HA 5y th
Py_TPFLAGS_HAVE_VECTORCALL
o MEL Zeavt MHZ ve2E2e PAY ® 449Uk AT WS
tp_vectorcall_ offsetg ZZIHAL
A :
ol H|Ex tp call® AEHW A A (staic) A B FFo s A5 Utk & 2
Py_TPFLAGS_HAVE_VECTORCALLS A}&31A] 95y th
B A 3.99] E7}.

const char* PyTypeObject .tp_doc
o] @ AA ol th3t EAE TS A F o= NUL-S 5 CEAGo et Ae & 2<0E. o]& I 39
ALY 2oA __doc oJEFRER =g Yo
A%
o] B Au Yol o5 F5 4 Atk
traverseproc PyTypeObject .tp_traverse
7H A =719 g ghgof] i gk M A ZQIE]. Py TPFLAGS_HAVE_GC Z L W E7F A A

Aol vk AFER U o AW e 3 2

int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

shol o] 7hul ) 43 A A ol T8 APA B AR A4 2 7hul 4 55 A ol A B 4 T,

tp_traverse EQEE 7R =7 =2 &S A= ol AFHEH UL tp_traverse
49 dukAQl ?@% 43 A2 AT AR Il AA| QA ZF AAaE A ol o 3
Py VISIT()E TE3ULH o & 590, T} 22 _thread 3 259 84 local_traverse ()

QU

static int
local_traverse (localobject *self, visitproc visit, wvoid *arg)
{

Py_VISIT (self->args);

Py_VISIT (self->kw);

Py_VISIT (self->dict);

return 0O;

Py VISIT()+ ¥R 8o F4T 5 J+= AW AT =& H ol YA L. self->key

= T H
W= QAR NULL o hol 2 B A vt Tl A FE @] ARV E £ gledn
Rbdel, g 7k Ape] 29 A7 E 5 ok S du s, Ui A9 §5) gc 259
get_referents () 57 12s ZFEF AU oL S 5 sy
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AI: tp traverse® FTAT ], AAB AT 2§ =(A3 FRE SR F=) A B
ok ULl o2 So], AA 7} tp_weaklist S E3 okt Iz
AAlo] oh g oFgt B2 E 13 £ 4914 97| o Boll WAL ) AEE A
=}
=

3
€ 2D T GEHYUTH (S FR B AEE %
A7l Y5t SHARE AAE AT} ofF) Abof gloj = Al AT 5 3lo] A
S40] e Fo FxE 2R AHUh.

9
i
<
~
nn
M~
H
rlr
-
o]
Q
V)
ll—*
-
o
j3)]
<
D
B
)]
D
o
s.
=3
1o
Q
o3
=
=
2
i
N
N
)
o
llf
e
St}
filo
ko
St
o
i
T
i)
rlu

o] ol U B2 E WALk WekA] €3] Gas by TvPE (co16) B R}
G (R Y @ 77 FHD) Y tp_traverseE T &5 o] HAS A oF
22 ko, g A 7L /M A A A s AFUTH
A39A HA: 3 IdF TS tp_traverseo]A Py_TYPE (self) & ¥ =y
A w A9 shol Ao A=, W 1402172 3, o] F A 31 A H Ze2oA TEo] YT 5=

155 Py _TPFLAGS_HAVE_GC,tp_traverse,tp_clear

o] = tp clear® Py TPFLAGS_HAVE_GC Z#| 1 v E S} &7 :
ZH I U E, tp_traverse W tp_clear7} A H oA BF 00| BF t|o]AF A ASH

U,

>
a7
o
2
Lo
)
ox
A
it
<
v

inquiry PyTypeObject .tp_clear

7ha) A =3 7] 2] A 2] &4 (clear function) ol T &+ A& 2 E Q€. Py TPFLAGS HAVE_GC Ze]| 1
HEZLARE Fowt A g Ut A8 g3 25Ut

int tp_clear (PyObject *);

tp_clear W = 7M1 A SR 7)o A A S 8 7| A oA 2 ¢3S B AHE Y
th oL, AR BE tp_clear 57 25t & Fx ¢35 Folof FUtTh o] A2
n B3t} galo] x| gFoW tp clear G5 A FZFUA L. & 50, 5= L tp_clear
FrE FHNA U FEUCZ = AR ol FAHAE T RS IS T A7 w2 d Y
A o2 B tp clear N0 R FES 28oE ¢S #7)d SRS oF Futh o] Z2
2] AYeLA| ko, tp clear® FHSIA Yotk £ Wl o] F+= A9 st
tp_clear®] +H-L thx A&} o] o] W AL 4= = A4S Wi o thgt At~ F2E

AA 8k ol i R H of] ti 3 32 Q1B & NULLE A A 3) ofF 9]

static int

local_clear (localobject *self)

{
Py_CLEAR (self->key);
Py_CLEAR(self->args);
Py_CLEAR (self-—>kw);
Py_CLEAR(self->dict);
return O;

}

Fa AAL QAT G ol2hA py_cLEar () MAZE AHES)oF I Th: EIHE Aol the =
e 7hNULLE 44D W7k E3E AA ol e B2 gAA 7] A shopok Fulth ol
158 SolW 288 AR e AA o] 499 ol IE TF L TFFE AL 57
@ 5 97 WEIUTHEFE AR} v s detol A1} oke 1z Ful oz ).
7

=
=15
=2 =
I
=
=
X
.

4
z2,
vl
rlr
P K
[o
]
S
N
e

£ AA o that £l
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Note that tp_clear is not always called before an instance is deallocated. For example, when reference
counting is enough to determine that an object is no longer used, the cyclic garbage collector is not involved
and tp_deallocis called directly.

tp_clear &5 —4 EXE AR cEFS EFE Ao wRd, FR o3 AT £ gl oA &
24 O]LJr-’JrO] Aot e 23 AAE AT Ao+ lsuth v, 23H B E sl A
ANE delstal, F9 tp_dealloc @47t tp_clearg T2 EE 243t Aol AT 5+ 9
S4yth

gpo] A o] 7pn| ] =3 A| Al of] o 3F ALAM| 3F A B = A A <=3} 7he) 2] = 5] A Yo A 2 4= JdHU T
AL

Z—E‘—: Py TPFLAGS_HAVE_GC,tp_traverse, tp_clear

o= tptmwmwﬂﬁ/mnmwfmmwxaﬂlmEﬂﬂﬂﬁﬂdﬂ
o} 2 IV E, tp_traverse D tp_clear7} AE oA X 00| ZF v o]

g,

richcmpfunc PyTypeObject tp_richcompare
%53k ¥] 2L &4 (rich comparison function) of] tf 8t A &l 4 A E. A2 o33 25Ut}

I>L

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

A AA wj 7] W= pyTypeobjectol Yl HH o] Aadado] HAAFH U

o] G4 Wi ATH(AWHA © 2 by Truelbpy False)S s ok Stk vw st Ael5 of 917
o™, Py NotImplementedE WHEH3lal, Th2 of & 7} @AY 81 NULLS WH&Hslal o 9] 2 A&
8o Ty
ot} A= tp_richcompare®} PyObject_RichCompare ()2 Al AR AAZ AL EE A

BES=S

I
Py LT | <
Py_LE | <=
Py _EQ | ==
Py _NE | !=
Py_GT | >
Py_GE | >=

R R R L T L EEP S EE
Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)
vl A7) ule}, sholl A Py_TrueU Py_FalseE WHaHghU T VAL_AS VAL _B=CHl
AAE¢HE@§*NG%QQQMEEd@mﬂﬁ%%#ﬂ%ﬂﬂ%ﬂ@ﬂﬂﬂ%
PyObject_RichCompare ()l 8 A3 H A4S X At}

Hhe ghol Fx Sk 2utE A S T
o g7} S, ol 9] & A A St ol A NULLES WEEH R T
WA 3.7 27}

1%:tp_hash, tp_richcompare

o] - ¥ tp hash} A A B Foj & A<=H Uttt A B &9 tp richcompare®}tp_hash7}
B FNULLO|WH M H 8L tp_richcompare®} tp_hashg A<3SHU T}

713

PyBaseObject_Type2 A<4H 4 9= tp_richcompare £33 AlFgUch 18]}, tp_hash
W), 4 B A AR A ov] A% Be] Aadat wwe Aol 5 Gt
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Py _ssize_t PyTypeObject .tp_weaklistoffset

o] o] AT} A 2T 4~ 9o, o] = 08T I3 ¢t IR PAE F =
o AadEA FRA A 2 —’-"“ 4@@"45} (¥ GC 36 & F A8k, o] Lz A
PyObject_ClearWeakRefs ( E}PyWeakref * () A AFEFH YT A28 A FTRA

= NULLZ 27)3}5 = Pyobject * 3§ o] =7} &5 of of ).

o BEE tp weaklist® EFFA AN L; 1A B AR AR e kT F2Y P o=

=gk
Als:

o] &5 A o YEHE 2SS FRIAHAL. AR Fo] o]
;olE AR fﬂo] H] ]’\ﬁﬂrr)r%‘i.k} E
| == &4 tp weaklistoffsetS S35 2

Aol glo tﬂ

58.9] __slots__ A _weakref_i]—%
gt et IR g|AEFEVLEHIL, S5 2

o _ slots_ A Ao _ weakref_ BE £
tp_weaklistoffsetg A&t

getiterfunc PyTypeObject .tp_iter

AR 9 o e el o] B & M FSF ol Tl ek A A E O,
7helee Eeleh AT Uk (A AxE o

o] 3t PyObject_GetIter ()& 22 AWE& ZFUTh:

rr

PyObject *tp_iter (PyObject *self);

As:
ol B MHE Fog ALHYTh

iternextfunc PyTypeObject . tp_iternext

olgfF| ol H o] th= FE S kst ol TRk A E A ZAE. M2 va 25Ut

PyObject *tp_iternext (PyObject *self);

o] # o] 8] 7} A X5 M NULLS WFEHS| oF U T}; Stoplteration 7 AAE =5, 28X
%S = JdFUTh thE A7t B, A NULL-S Bhehs of FUth 1 £ o] FY A~

d27) o B el o] B 2h= 415 g o,

oJE ol e FL tp iter FHE Aok hnl, slF Tt (4] ol H A ] E AAE T} ok
ol o] el QlsE 2 A1l & Whehal of ghiTh

o] = pyTter Next ()9 22 AL Z5 Yot
Az
o] A=x Mu Yoz &P Urh

struct PyMethodDef* PyTypeObject .tp_methods

o] o] nt Y& MAFE PyMethodDef T2 A2l A A NULL-ZF v Dol tfjal A&l A =
AH.

Wi o) BT WA E U2 HEE £ G GAU e (ohd) ep_dict FRIAAL)
g o] 7hg Uk,

A
o] BEE M H Fof o3 F&HA FHUTF (A EE g2 HAUSS 3l AS5F Yh.

t
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struct PyMemberDef* PyTypeObject .tp_members
o] PO AT A9 AutdolE AW (ZEYUER)E A ASh= PyMemberDef T2 A 9] 4 A NULL-
TR ol g A J‘* EQIE.

o] FEuteh W tAadEE 23dete o MU (o tp_dictE FEFAAIL)
FEo] F7HE U
Az
ol 2= AE Yol & FEHA Ut (AW E dE vMAUSS S8 SH .

struct P)GezSetDef * PyTypeObject.tp_getset
o] o] AAE AL AME AEGHEE MAF= PyGet SetDef FZ A2 A2 NULL-FF v Qo
gk A e Z .
wj g o] i getset YA HE S E3ete F o gAY (oF] tp_dictE FZRFAHAIL)
FEol F7H U
As

o
kL
I
rlr
>
(T
ofl
=2
1o

)3 445 A FeUh(ALE B REE e WAUZS B3 459

PyTypeObject* PyTypeObject .tp_base
g 0] A% s L Mol Ag 0] gk A A 2. o £Eol AL, BY 4GB ARD I T
A5evE 88 SEeol § AME A0 45 oF .

3 &3 27|30 = AG 27|13} 2 o] ALFH U C9 A= 27|32} 7} “F 4 AF4- (address
constants)”oﬂ ot} QA EHZ BEA|A O 2 H3E = PyType GenericNew ()} & a4 A A
Ao B E S C99 F4 A5 v Tk

=R S PyBaseObject Type()ﬂré% A o)A ke Mo
ArE AT 2o stk u%;lﬁ%o g

=
‘;

AQeA Gtk 7 Asdel BE of
ATA R, tp basel B4 BE 2713} B0l A AR of of Tk,

A
ol Z== A H Yol ol F<5H A b5 TH(E W S)).
7123k

o] drx 9] 7] B 7L gPyBaseObject_Type QU TH(FolH Z 2 T8 H o A= object o &2 &
HA dsUTh.

PyObject* PyTypeObject .tp_dict
Fol YA el pyType Ready ()l &3l o] 7] ol A %H Ut

o] A=+ AukA © Z PyType_Ready 7} EEE] 7] A NULLE 2 7|3} o]oF gt} g2 7] o]E
1_'Ll‘l'rE-g :"—U]'S]’“: dAavg 2 27138 % 95Utk & PyType Ready () 7} 8 27|35}
A, Fo gk F7F o E rﬂ E7F(_add__ ()2 Z2) ez E Asbol s FatA] b Aol v
SRR ET P P
A%
o] B A B ol oo FLH A dsUTH (7)o Ao A olEREE T2 WAUES 53
g oh.
7)1 &3k

)

o] =7} NULLO| W, PyType_Ready ()& M B EE &3t}

A: PyDict_SetItem()ZAFESFAUTIE Ao 2 Y18 C-APIE tp_dictE $A3=
2 A sHA] k5 Th

|
2
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descrgetfunc PyTypeObject . tp_descr_get

“O) 22 E get” B0 th et A A 2 QI E.
o AL gL BaU:

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

A
o] A== AMH Fo=z AJLH UL}

descrsetfunc PyTypeObject . tp_descr_set

O3y 3 AR5 AA3H7] 93 shaof bisk el 2 FolE.

F4 AR e BaU:

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

value A A= ZH-S 2431 7] 98 nuLLE A A Yo
As
o] Y= N H oz L)

Py_ssize_t PyTypeObject .tp_dictoffset

o] &9 ‘?lﬁ‘ﬂioﬂ A2El X~ HEE :TL—“?: ]‘%
Un dags wa Save g9 dad
PyObject_ GenerchetAttr(} o A] A} 14\5]-
o] EE tp dicte} TFEA A L; 1A
e,

o Bzl gho] 08Tt W, AT A PR Aoz YE ] NS A A
Row, drds A BorREY 92 2

v, A48 A o Zh Aol Rl ¥4

YA E & stroly tuplel] AH o 7}
E8E o] QA LTt E, tp basicsize BEE= o] AL &
RSN 2. EAE 2717k 4upo] 2l Az ao 4], 24
B W tp dictoffsets -42 A3 oF gt

Axddxo] AA g e AL vt 2o 59 tp_dictoffset Q2 AL 5 QlFUth:

2 vheh

dictoffset = tp_basicsize + abs(ob_size) *tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*) :
round up to sizeof (void*)

o] 71X tp_basicsize, tp_itemsize W tp_dictoffsetZ 3 AR AA 351, ob_size:=
A2 xo X HEFULH F4E ob_sizel] REE AFE3t Ak HEE AAFstn g AU glol
NS (o] ARE AP 4T D2E g th _pyobject_Getbictrr () A S FY

o)

A%:

o] A= A H Fol o5 4&P Uk AT ok UAE FAL BHFPA L AH Fo] o] &
2L AANT 5 A5 ol AH B dAb AT} wo| AT O 2z o] 942 S
AgRe EFYTh GAVEE 34 tp_dictorfset B3 WAR DR, £A7HH A ol
Pk,

Zeja 2oz Ao Yol _slots_ Ao 9iL, A2EA W4 G2l E 2 wo] 2ol
e, S SEol AATAWMAG] FARL ep_dictorrser L AT SE 2T
439 vch

Seja o 48 ol _slots__ Aol 90w, G o] 2ol A tp_dictorrsetd 4
,4\_‘6‘1—1/151.

-1 A .

(__slots__Adel__dict__ 2= E5F& F718 =
o} 23V _ weakref_ A H 7|52 FUtEofd o5 95
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Fo = 7% gte] YUtk B4 ¥ 49, o] BE/FNULLelW A8 el he) _dict

initproc PyTypeObj ect . tp init

o] = %aﬁc-ﬁ init_ () vﬂ/ﬂEoﬂ HFFUTE __init_ () ubRIMARE, __init_ ()
ESEA Yu A2 AE YT 9o, init_ () HINEE TA] 531 AxE2E
oAl 27131 & 4 15Ut

4 AHe et 2eu

int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

self QA1 2}= 27131 A 2EH AP Ut args2} kwds Q1A= _ init_ () &9 Y 719 = At

£ YEbd YT

NULLo| ofd W], tp_init 5= FL A28 F4d02 g, 9 tp_new
ST ol AdAaEAE vkEet . tp_new §57} °4€H334 A B 3ol ofd thE 3 ¢
AAEAE WS, o} Fd tp init FFE TEHA 5T tp_new’l Yo Y AR

%01'
ol
ri
ik}
T, fob
5
S

A2 AE WHEheld, A8 P9 tp init7 EEHYth

S 05 et a, ol ] Al & -1.8 whEketa o9 & A A Pt
A%

ol I MHE Fog A&FTh

713k

A gl A o] Brole 7123kl st

allocfunc PyTypeObject .tp_alloc
ol A~E A Tt SH oﬂ I:HE]— /HEH?Q ZOlH.

Fe AEe g THU:

PyObject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems);

T4 AE P B o ==
PyType_GenericAlloc ()22 AAF Ut}

AR B o] AP, PyBaseObject_Type PyType_GenericAlloc ()2 AFEEUTE o] A o]
AH oz Ao RE Fo) AFH L gL

newfunc PyTypeObject .tp_new
OAE A A Shgof T3 AAERA FQlE.

F5 ARe e 2aU

PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype Q1 A= W5 o] A 11
e Ut subtype©l tp_
A 4% Age

oﬁL

BT SE5C AT 22 BLE Bl FEAFUAL; o] A9

e A9 J 9 chiaresshds A 3 S0 4 A945191= AAE
A o] Se 8L ohguiTh

T 7 =7 5t7] Y3l subtype->tp_alloc (subtype, nitems) &
%ﬂ°6HL1% u~1é‘ﬂiﬁzi}Xﬂﬂ§¢@ﬂ%ﬁﬂﬂ-ﬂﬂ&ﬂ%ﬂﬂﬂ
¥ 5 21716l W Aok ek 2ere 720, B 4l 49w

rln 2 ot
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Ytk
A%

o] == tp_base’} NULLO| L} sPyBaseObject_Type Sl A& & of o3 Ar<:

A2l a3 A H gol o)a A< UL

O

71 8%

A P A% o] o= 7|2 Fko] flF Ut o= £F I NULLE ZEH S ),
HE7 AN FLS TET S Y22 ST UL ot HEE Tt 2L AAEAE
ol JS APt

freefunc PyTypeObject. tp free
QIAE 2 e} s 7] Bl th3k A E W FOlE]. AW S kg3 2o

271317} tp_newoll A & ook atar, 7bA P o] B¢t R 27I8E tp_initE VR Ak

HAde A
d9zEee

void tp_free(void *self);

o] A} T3 E = 278} A = Pyobject_Free () QY TH

A%:

G A A N A YEEAL B A2 Y@L FOR BEAL A2 Delle
%5 7] ovih.

g

S AB Yo, o] == pyType GenericAlloc ()3} Py TPFLAGS_HAVE GC Z#|1 HE
pake

9] 7]'4/} X8tz ol A S A 7| = 2D FFH Uch
A=A AH o] F$, PyBaseObject_Type-= PyObject_Del S A& 3T}

inquiry PyTypeObject .tp_is_gc
RS FEREEE SR R D)

A 5371 53 AR SR 7 BAE GoboF Fuink. AntH o=, AR B tp rlags

YT E B, Py TPFLAGS HAVE GC Ze¥I1 HE

S5t 23 ch 2 AF Fol

=
AR Ao 7 gty o AEH AV ESE o] 9o, AAF o7 IdFH AdAEHAE £RAT 4 Q)

SUh o3 FL o) F45 AesloF B 44 /58 AsH oW 1L, -
ABzo] W 08 ek of g Th AR B3 2ot

SR BT

(o] A9 g4t o=3 AA YU Th HE &, PyType Typed o] &4E Aol sto] A Ao 7 sids
Yo sAoz e 3 PEgLh

A%

ol = AH Poz FHP

7123k

o] &Fofl&= 7|2 gto] gl yth o] R JFNULLO| W, Py TPFLAGS _HAVE_GC7} 71538 55 EE

PyObject* PyTypeObject . tp_bases
ol ~go] §2

AL Fea oz WS Pol U AFP U FHow HoH P
U

A%
o] Bx = AEHA g5 Th

PyObject* PyTypeObject .tp_mro
@ ApA o A A1 23] object 2 Eubs g Al o)~

A%

i}

A

(o}

o
o
ke
%
K=
rlr
A
3

73 NULL©] o] of

210 Chapter 12.

A 73 A4



The Python/C API, & x] #] A 3.9.18

ol A== AEH A FF U PyType_Ready () ol ol Al = Al4bg Yt

PyObject* PyTypeObject .tp_cache
AREE A e Ut R A8

AL
o] == AEHA gsytth

PyObject* PyTypeObject .tp_subclasses
AMHE Zefo] thek 3 Fx HaE YR HE

AL
o] == AEE A gsytth

PyObject* PyTypeObject . tp_weaklist
ol @ AA ol gk o3t FxE AT A3} Fx 2| AE F . FEHA U T A8

As
ol =& AEH A ds Utk

destructor Py'T ypeObject tp_del
ol 2E=AAHAFUY A tp_finalized AHEIHYAI L.

unsigned int PyTypeObject .tp_version_tag
A= A A e A st o) AR o i A8

Al
o] A== A&H %] gkt

destructor PyTypeObject .tp_finalize
Q2T stol Ao Alo] A Fol 3t Ae A ZAE, YL e 2L Th

void tp_finalize (PyObject *self);

tp_finalizeZt AARE Y, ABZBHE ASHAE spojdeto|= S o o] &
ZHRIA] A7 (Aab 27 A2jd Fx <22 7 F9) o AA 7 2 s Al
FUth o= FolE, Fx wo= F7 doll E2H o A AH o A= AAE 2

tp_finalizew AR 9] ZElE WA A erotof Funh; mebA] AbAsHA] 932 sho] g 2to]
ZAdel= AR L e 2yt

I-ﬂ kﬂ B
N T
b N fob
o3, (2
% 2, oot
< fofs i
e &

N

it

!

static void
local_finalize (PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current exception, if any. */
PyErr_Fetch (&error_type, &error_value, &error_traceback);

VA4

/* Restore the saved exception. */
PyErr_Restore(error_type, error_value, error_traceback);

}

(A& SAE) o) 2EE v ste W, Py TPFLAGS_HAVE_FINALIZE Z) 1 W] EX A A oF
Tyt
w3} 7H A - E glo] WOl A, tp_dealloce AAE WhE Ag =Pl olye}, B E glo]d 2

EA TEE 5 AFUTH( “7‘1]7} xS o8 ARV, S w82 BE A B
7H] ]*%‘JOE"%‘Q T dFUTh. tp_dealloco] 3E2FHE 2YEE=GILAY AdEHZEEH & -
Global Interpreter Lock) < _1_-.1—6]-‘:' 2, 30| A API S & ol = A 7 = A] 5yt 28, 3t s =

21 A A 7} THE C1} Cr 2ho] 221 2] o] AR S 515 518, p_dealloc S 5% 3 A2 =o 4 1 A 2
S ehol b el2ls] 4L 91sA) e 9ok
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o 17
“kA g A zhold Al o] A7 (PEP 442)

vectorcallfunc PyTypeObject .tp_vectorcall
o) § A ) TEo) AHgAE MEF B4 F, type.__call 2 A8 T TATE
AFEE Yt} tp_vectorcall©®] NULLO|®H,  new_ 9} init_ EAFESI=7|E & 79

A& Utk
A

12.3.6 3 3

AeHo®, CREANA HoA §2 B A (static) YU TH F A A pyTypeobject FRAE ATl A A4
A= 1l PyType_Ready ()& AH&3te] 27]3g Ut

iAoz slo| o A Ao ol sl & o] AltE Y

* B4 P2 st wolag A UL §, v 4E5e A E 5 syt

« B4 B AA (T o] 59] da”aE obdUThE SR U Sol oA @ A2 ol EF R
EE S AY S 5 syt

* A P AA = AE AE e EA R BER, QB JAFz2E #d FEE £3FekA] ghotof
o

=8 pyTypeobjectE 44 ABI AR 7L bl B R, A P& AHgote §F RES 54 gtojd F
W 7 (minir version) o] $tA| 3} L& oF T}

;S';Q ‘6_:] Oﬂ EH—E]’ EH?}T?: 6‘3 %EQ'Q ‘C_ﬂ (heap allocated [ypes), _1__‘__ 4 7-” 3) ‘63 (heap types), 0] Eﬂ ]_\\_i_ ;4—0]@_04
class 2o 2 AAH Zgiae} WA B o] 95Ut

PyType_Spec R AE N-$1 PyType FromSpecWithBases () & T <&3d Yt}

12.4 A} AA| -2 A

PyNumberMethods
o) FRAL AN 5 ZREFE AL U AL Foo) B TAHE FHUT 2
B At 22w Aol AR et fAR ol 89 57k AS T T

F2A Ao e 25y

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;

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

binaryfunc nb_lshift;
binaryfunc nb_rshift;
binaryfunc nb_and;
binaryfunc nb_xor;
binaryfunc nb_or;
unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc nb_inplace_add;
binaryfunc nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_lshift;
binaryfunc nb_inplace_rshift;
binaryfunc nb_inplace_and;
binaryfunc nb_inplace_xor;
binaryfunc nb_inplace_or;

binaryfunc nb_floor_divide;
binaryfunc nb_true_divide;
binaryfunc nb_inplace_floor_divide;
binaryfunc nb_inplace_true_divide;

unaryfunc nb_index;
binaryfunc nb_matrix_multiply;

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

223 WS s ot (Ao
: A tisl] ddake] Hol =2 efow,
33l ob3l o], UF2 of & 7} ¥FA) 51 NULL-S wk3Ha)
?&‘4‘5}

Zr37: nb_reserved =& FANULLo]ojoF FYth o] A& nb_longdtdl 3o, shol A
30,1604 o] £ o] HH Sl Th,

binaryfunc PyNumberMethods .nb_add

binaryfunc PyNumberMethods .nb_subtract

binaryfunc PyNumberMethods .nb_multiply

binaryfunc PyNumberMethods .nb_remainder

binaryfunc PyNumberMethods .nb_divmod

ternaryfunc PyNumberMethods . nb_power

unaryfunc PyNumberMethods .nb_negative

unaryfunc PyNumberMethods .nb_positive

unaryfunc PyNumberMethods .nb_absolute

inquiry PyNumberMethods .nb_bool

unaryfunc PyNumberMethods .nb_invert

binaryfunc PyNumberMethods .nb_1lshift
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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_1lshift
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 w3 A 724

PyMappingMethods
o FEANE AR} )P Z2EZS TASE vl g3 Fol o
Al wul 7} gl

lenfunc PyMappingMethods .mp_length
o| g PyMapping Size ()@ PyObject_Size () olA ALgH M, 22 AP ZsUth. 44
of doj7k o= o] A oW o] SRS NULLE AAE 5 AF U

binaryfunc PyMappingMethods .mp_subscript
o] ¥ 4 = PyObject_GetItem()IZ} PySequence GetSlice()ol A A}t
PyObject_GetItem() ¥} Z2 AWZ Z5Uth PyMappmg_Check () g7k
g, ol X< XHHOFULHDP :LEW ‘Eggtﬂ NULLY 4 95Ut

objobjargproc PyMappingMethods .mp_ass_subscript
o] 84 = PyObject_SetItem(), PyObject_DelIltem(), PyObject_SetSlice() %
PyObject_DelSlice () oA AFEH YT} PyObject_SetItem () H Z2 AHE ZA v vE
NULLE 85 GBS AT S5 AUk of &%l NULLo|H, AR L 3 of )3t A2

A QA FHU T

l

o
H
rO
o
i
it
)y
i
iy
=

17
_,_,
oll

o ol:o
i)
_EL
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12.6 A A2 AR A

PySequenceMethods
of FRAE AN ARL 2RSS AR o] A THE Bol U

kel

JAEE gHUT

lenfunc PySequenceMethods.sq_length
o] g PySequence_Size () 8k PyObject_Size () Al A AHEH M, 22 MW & Zsyth &=
Stsqg itemd} sq ass_itemERE T 5 ADAE A= o AHEE YT

binary func PySequenceMethods .sq_concat
o] = PySequence_Concat () A AHGH W 22 AYE ZEFUTh nb_add €%2 53l =
2L QA A28 F, + Q4R | A = AR Y T

ssizeargfunc PySequenceMethods . sq_repeat
o] 4+ PySequence_Repeat () oA AHES W 22 MWL 25 UTh nb_multiply <
ol A FAS AET F, * Al A = AR U T

ssizeargﬁtm PySequenceMethods sq_item

] \:!'T"C‘ PySequence_GetItem() Oﬂfﬂ AFRE Y e A S Zt5 Uttt mp subscript &
& 53] A B 23 A (subscription) & A]| =3 &, pyObject_GetItem ()= A& Uth
PySequence_Check () &5 7F1g W&ste|H, o] €2 <= A ordunh, 23 A ¢F oW NULL
9 4 AUk
=2 dEaE v 2ol AP YUt sg_length €% 0] AYPAY, o] & TEstL A AL 2
2 Abg3te] sq_itemo] A & ko] QY22 AFUTE sq_lengthZhNULLO| W, olE At
I E ol AEdg Ut

ssizeobjargproc PySequenceMethods .sq_ass_item
o] k= PySequence_SetItem() oA AFEE Y 22 MWL 2+5Uth mp_ass_subscript
3L 5 FEUNYHF AAE A E3 F, PyObject_SetItem () PyObject_DelItem ()l
AE G A7 5 o9 AAE AN ghow o SEL NULLE HA E 5 9%

g},

objobjproc PySequenceMethods .sq_contains
o] &= pySequence _Contains () oA AFREE 4 9o e
NULLE YA & F 954t o]Juf PySequence_Contains () = ¢
A2 Thes] S A g o,

O.

binaryfunc PySequenceMethods.sq inplace_concat
o] &4 = PySequence_InPlaceConcat ()ollA AFLEH W & AW zt5oh
A S ANAE FAHT 1AL RBAF FUh o 5
o w, o]u] PySequence_InPlaceConcat () & PySequen
nb_inplace_add €% &3l <A A2 B2 Al =33,

o]N O
Ehs ©
)
A
I
2
>
>,
ofo
A}
<
i)

ssizeargfunc PySequenceMethods sq_inplace_repeat
o] ¥4 PySequence InPlaceRepeat (Jol A A& m 2& AEL ZaUch A
= A

WAl N ANAE 2AFT 1AL RBHF FU o SEL NLLE A F 4
gl o m, olu PySequence_InPlaceRepeat () & PySequence Repeat ()2 ZW ¥ U rh
b inplace multiply 52 B3 %A AAe BAL AR F, Z2 09 =N AHS

g,
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12.7 W3 A 24

PyBufferProcs
o] FRAE WY 22 ez dad Ao T 2UHE G5t ZE2EE-2 Al F A (exporter)
A7 W2 bl o] B & 2u) 2 AA o] =&t S B FUn

getbufferproc PyBuf ferProcs .bf_getbuffer
ol g0 AH-e theHt 2EU o

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

views 7] A3l exporteroll gt flagsell A/ H 23S AUk ZAE (3) & AL s, 9
B0 FUS 0L BAT WA Sgsof Fuic:
1) 8HLSFTET 5 J=A AP 28A] oW, PyExc_BufferErrorg YA 7] 1L
view->0objE NULLE A A5t -1 widshh
2 239 d=E A3t
(3) WHW7] S st |7 7128 & S 7M1 Yt
4) view—>0biE exporterZ A A3} view—>0biE Z7FA U Th
(5) 0= ¥HEHU T}
exporter7} W} 3 F-5 A9 A| ol Eglo] R o|H, 7 742 8 AAE AT 55U T
s Al HE W] : E9 ZF FAA2 AFA AAY A& 8t view—>0bjE A4l o gt
Mee Fzz A4euch
c T M3 2 F0] E¢le) £E AA 2 AU A UTE o7, view-sobit FE 247
of gt A =& F=7FF Yt
viewd] /H == Ad 3] FxAo Ay o] glod, AlFA7E 5 Al S 73l oF 3t F 2
o8 3 24 el gk
Py _buffer FZAAA 7te] 7] BE W R g A2 ol Al &3t F-2 An| 27} glo] & w71
FadoF gt} format, shape, strides, suboffsets W internal-& 48| Ao A= ¢17]
AEdyrh
PyBuffer FillInfo ()& BE 84 §8 & Sul2A A2t gt vto]Ed W3 E 44

=g de e ATyt

PyObject_GetBuffer ()& °] &5E ARE 2HAL & AdE o)A d Y

(
(

releasebufferproc PyBuf ferProcs .bf_releasebuffer
o Fae AL e U o

void (PyObject *exporter, Py_buffer *view);

Wy 29 A 23S Ay ALS 87t §le W, PyBufferProcs.
bf_releasebuffer+ NULLE 4 s5Uth 2182 ¢tow, o] 49 & 72 thx4 2
2 A aAE =P

(1) WEY7] 3o gigt i 728 E 29Ut

(2) ZFE 7} 00, views} B H ZE W22 & AT

AFAE WEN internal BEE Gl W3 54 AAL F A3 o Furh. o]
A ShaL A o] BAE A w2l A e W o] A2 view A ADY
E %

0] 8+ pyBuffer Release ()X A 5O 2 3 P Z view—>0b]
oF YT (o] A A= FAE 3 E=d 3T Yh.

PyBuffer Release ()= o] 7]15< Z4A = £H| A} & S H o] AUt}
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12.8 ¥)| = 7] AA| =2 A

WA 3.50) 27}

PyAsyncMethods
o] FZAE ol gl ol el B} vl 7] ole o e AME FRSE ol BRI Foo T 2
g5

724 Aol g 2

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods .am_await

o] 5o Hue the st 2EYTH

PyObject *am_await (PyObject *self);

HketE A= olg @ olE oo @t &, Pylter Check ()& W Ao tfsf 1S ¥H3
S ch

i of

A7} o o] E £ 0] o} o] £XS NULLE AA T 5 syt
unaryfunc PyAsyncMethods .am_aiter

o) gol AL ket 2Tk

PyObject *am_aiter (PyObject *self);

Must return an asynchronous iterator object. See __anext___ () for details.

AA7FulE7] o B ol 22 EES FASHA ¢dod o] £X 2 NULLE AAE F A5 U T

unaryfunc PyAsyncMethods . am_anext

ol f5of AW e 2yt

PyObject *am_anext (PyObject *self);

oldlelEl & AAE ‘:&%POH oF Y th AAIS W& __anext_ () & FRIPAL. o] &

129 &5 3 typedef

PyObject * (*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)

o] ol HA L2 MR 275t vEe ddS Felsks AdUnh dxdse] A 2

o]¢], A A 37 xgeag]y_, 00532 27|35 A9 ob_refent= 12 A A3 ob_type

& o

1l

AR A& Zéﬂ H e E5of st AEE Wl oF FUth FO tp_itemsizeZ}00] ofLH,
AA 2 ob_size *;’EE‘; nitems 2 27|35 1 SFH W E2g EE9 Zo]E tp_basicsize +

nitems*tp_itemsize o oF3}=0], sizeof (void*) o] B2 A} &8 FHojokgt}; 1
2 8 niems7} A8 5§l AL cp basicsize ook G

o F4 hE QIAE A 271518 £ 95 Shoto Fuinh 2R el S FFE o HUTh 1
REARA SR e

void (*destructor) (PyObject *)

void (*£freefunc) (void *)
tp_freed FRBH A L.

FA

[e)
3\4“\___

12.8. B]=7] AH L2
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PyObject * (*newfunc) (PyObject *, PyObject *, PyObject *)
tp_news FRIHA L.

int (*initproc) (PyObject *, PyObject *, PyObject *)
tp_initE FZRIAAA L.

PyObject * (*reprfunc) (PyObject *)
tp_repra FEIFAAIL.

PyObject * (*getattrfunc) (PyObject *self, char *attr)
A B AEYRE F= v Th

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
AN YYD =P HE 2 HAFLTH o = RES A 5 ¥ value I A7HNULLE 2

g},

PyObject * (*getattrofunc) (PyObject *self, PyObject *attr)
A7) B o E2HE e v,
tp_getattros FZIYA L.

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
A2l ¥rd o ERE 2 A DU o] EHEE AHA| 52 W value JAENULLE A H

Uk,
tp_setattros ZTZRIAA|L.

PyObject * (*descrgetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrget= I 3IAA L.

int (*descrsetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrsetS XA L.

Py_hash_t (*hashfunc) (PyObject *)
tp_hashd FZ3HA L.

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompares FZ3IA A L.

PyObject * (*getiterfunc) (PyObject *)
tp_iterE FRIHA L.

PyObject * (*iternext func) (PyObject *)
tp_iternextE ZZIIHNAI L.

Py_ssize_t (*1lenfunc) (PyObject *)

int (*getbufferproc) (PyObject *, Py_buffer *, int)

void (*releasebufferproc) (PyObject *, Py_buffer *)
PyObject * (*unaryfunc) (PyObject *)

PyObject * (*binaryfunc) (PyObject *, PyObject *)

PyObject * (*ternaryfunc) (PyObject *, PyObject *, PyObject *)
PyObject * (*ssizeargfunc) (PyObject *, Py_ssize_t)

int (*ssizeobjargproc) (PyObject *, Py_ssize_t)

int (*objobjproc) (PyObject *, PyObject *)

int (*objobjargproc) (PyObject *, PyObject *, PyObject *)
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12.10 <

T2 sho] &l 3 A o] o] 7hddt o QU Th o] 7] ol &= of 2l o] vhd 5= 9l AREA QI AR o] 23 Y]
th 4R =7t EE 7Y A E RS o B2 oA, A8 FE 9 A5 A= defining-new-types £}

=

new-types-topics & 23 Al 2

RS R

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type
PyVarObject_HEAD_INIT (NULL, O)

= {

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_new = myobj_new,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

bi

o AA S 27131 AHE A-§SHE o)A SLE (53] CPython T W] o] 20) A) & 2& £ % A% T
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 */

, /* tp_traverse */

/*
/*
/*
/*
/*
/*
/)(—
/*
/*
/)(—
/*
/*
/*
/*

~

~

~

~

~

~

~

~

tp_dict

~ N O~ N

O O O O O OO OO o oo oo o
~

~

tp_init

tp_clear */
tp_richcompare */
tp_weaklistoffset
tp_iter */
tp_iternext
tp_methods */
tp_members
tp_getset */
tp_base */

*/
tp_descr_get
tp_descr_set
tp_dictoffset
*/

*/

*/

*/

*/
*/
*/

(B sl ol Aol A1)
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(o1 sl o] A A A%)

0, /* tp_alloc */
myobj_new, /* tp_new */
bi
oFgt Iz, g gy " S A Dk B

typedef struct {
PyObject_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_weaklistoffset = offsetof (MyObject, weakreflist),
.tp_dictoffset = offsetof (MyObject, inst_dict),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,
.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,

.tp_clear = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,

.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

tp_richcompare = PyBaseObject_Type.tp_richcompare,
bi
ABEZHE T ALJAEAE RST8] ST T esr A B S (E S0 B HET
58 AT Thy:

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
tp_flags = Py_TPFLAGS_DEFAULT,
.tp_new = NULL,
.tp_repr = (reprfunc)myobj_repr,
bi

(A7 Aol Ax" 29 7H b gk A 4

otk

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyObject",

bi

(8 Zol Ax' o)) 1Y e 3

5=

otk
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typedef struct {
PyObject_VAR_HEAD
const char *datalll];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

bi

12.11 £3 7in|x] 3 2] ¢

o

<3 P2 E TP A
“Ag o] )" ol A7 o) A o] Do s 3

G eA D)ol thak Fx A gehe B Al A S30] o g ol
ek

i
ﬂﬂ
Y
o

K
<4
i)
ok
rir

<l

©

X,

(o}

XN
o
flo
192
>,

ol wEHHY, ¥ AAY tp_flags BT 7} Py TPFLAGS_HAVE GCE Z g3f of st
tp_traverse A7) FEE AlFaH o Futh P A2 AaTL7b O, tp clear FAE AlF3) oF

Py_TPFLAGS_HAVE_GC
ol Ze) 17t AR H Wel ARE of 7)o AW H F2& 25 oF FUTh Bl 94 ol F A
Ae] ol A7 22 s AL L)

A" ol U E Y A= F 7HA 2 & S8 oF Pt
1. AR W|E8]= Pyobject_GC_New() Y PyObject_GC_NewVar () S AF&3Fo] &3] oF &

e},

2. E A oY 3 A2 E 2SS S Y= BE L7 2V EHHW, Pyobject_GC_Track ()&

5 23 of g},
u} 8712 2, 27 o) el A A (deallocator) = ] 53 F 2 - F4a) o T

. & AH oY E F2ste= F=7t F23 5 7] Ao, pyobject_GC_UnTrack ()& SEd oF &

g}
2. AR S W B el pyobject 6o el ()5 AHESho] 35 371 o] of FhLTh

m{m

m{o

71 If a type adds the Py_TPFLAGS_HAVE_GC, then it must implement at leasta tp_traverse
handler or explicitly use one from its subclass or subclasses.

When calling PyType Ready () or some of the APIs that indirectly call it like
PyType_FromSpecWithBases () or PyType_FromSpec () the interpreter will automatically
populate the tp_flags, tp_traverseand tp_clear fields if the type inherits from a class that im-
plements the garbage collector protocol and the child class does not include the Py_ TPFLAGS_HAVE_GC
flag.

TYPE* PyObject_GC_New (TYPE, PyTypeObject *type)
PyObject_New ()&} FAFSHA 9, Py TPFLAGS HAVE _GC Ze 27} AAH A" oy AAE ¢
st 4.

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar ()& AR WY, Py TPFLAGS _HAVE _GC Z| 27} AR H Ad ol AAE
$1% A
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TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
PyObject NewvVar ()° o] @&d Ao 2715 AF Ut 2717F 249 AA U Asfshd
NULL-S WHEFHU T, opt= ok} 5271717 34 3k ehokok g th.

void PyObject_GC_Track (PyObject *op)
TR 717} FA sk AH o)W AA Aol AA opE F7HEU £H 7= o 71 A g2 A2k
W 5 Qone A% = Fd A} FEAF T co craverse A2l 717} BAGE 2
=t R ENA W BE ok FUth BE AR BEE ZAAY

int PyObject_IS_GC (PyObject *obj)
A7y 7R A A7) 2R EFS TS 00] obd ghg WHEhela, 23 4] gfod 05 Wkt

o) F47H02 WBHA A A £A7 7 AAE FAD 5 YUk

Flﬂ g

int PyObject_GC_IsTracked (PyObject *op)
op] AA] §o| GC ZREZES FRFLop7t AA /)4 £7717h 54 Fol W 12 wekshn 13
2 ko™ 02 Ry ok
o] 2L v}o] W ¥ ge.is_tracked () ol S BFHFU T
WA 3.9 7}
int PyObject_GC_IsFinalized (PyObject *op)
opS] AR §o| GC 22 EFS LA /A 5717] 7k p o] v] so] dete] = Yo W 12 WA
ahal 294 ghow 02 MEg o
o] AL ulo] M S ge.is_finalized () o S F U ch
WA 390 71
void PyObject_GC_Del (void *op)
PyObject_GC_New () U PyObject GC_NewVar ()& AF&3lo] AR o S35 w2 e S A3
k.
void PyObject GC_UnTrack (void *op)
TR 7171 22 5= Aol AR F oA op AAE A AF UL} Pyobject_GC_Track ()5 °]
7“]1] of o sf E‘r/ﬂ TEsto] 4 AA Aol oA 71 5 Fol Fol st Al 2. e AR
(tp_dealloc A8 7))= tp_traverse A B 7| A At3t= D=7 a3} 5 7] Ao A A o of
8 o] E T &) of At
WA 3.89 A H7A: _PyObject_GC_TRACK () ¥} _PyObject_GC_UNTRACK () W22+ F8& C API |
A A A A5 U

tp_traverse Ael7)E Bhe 3} 2L B G4 v} W4 E BolE YUtk

int (*visitproc) (PyObject *object, void *arg)

tp_traverse A 7ol ALHE FEA F4o] @, o G5 FANE AR E object 2,
tp_traverse A& 719 Al WA W7 M52 arg® TEF o] oF Utk vhol W Foj: =3 7}
WA ©A 5 7R 98 of el e A 45 AL Th AR AL Al ] BEAL B S A6

b g Bo Lt g5y
tptraverse A#7)E th 8 ol o] of B th:

int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
Aol AR WA 5 GUTE PR selfell A4 = 2 AR ol A3l visit F5F TE3 of
S, visitol]l Thal w7 W= 3 A A9 A 87| 2 A2H arg 3] Y t}. visit 34+ NULL object
A2 TE5H e BT visit7}h 00] obd g wHEkaw 1 gho] = 4] wkaks of of T,

tp_traverse A7) A4S ©<3}6l7] H 3, Py visiT() A2} AlZE YUt} o] A2 E A&}
HH, tp_traverse 82 AR o] 52 A &3] visit 2k arg= A A8l oF Tt}
void Py_VISIT (PyObject *0)

o7} NULLo] o} W, 0 &} arg QAR visit W2 &3 th visit7}00] obd ghS wiastd, 2 4S

A e AR I it
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static int

my_traverse (Noddy *self, visitproc visit, woid *arqg)

{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);
return 0;

}

tp_clear H2]7] inquiry @ o] Ayt AA| 7} £ o] NULL o] o] oF gt

int (*inquiry) (PyObject *self)
Az 2R YRS 5 9s
nR, ol fAEEHY T a7t = 2 23]
(A F=zol| Y3l Py_DECRE SHA] MR Al Q). o] AA| 7} Zrx 5] Frojstar 9
TN A SE o] A =E T EF T

A
i
folr [y
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cHAPTER 13

API2} ABI H A & 0] 7]

PY_VERSION_HEX+ T ¥ AT E AF T H Fo]H v HE gyt

O:

o & S 0] PY VERSION HEX7} 0x030401a2% AAT W, 7|2 HA AR = ot} 23} 72 vpalo 2 32
HE A2 A g 3to] 3h& 4= JF Y

A [EE (A | =

o] At EA)

E

1 1-8 PY MAJOR_VERSION (3.4.1a29] 3)

2 9-16 PY MINOR_VERSION (3.4.1a29] 4)

3 17-24 PY_MICRO_VERSION(3.4.1a29] 1)

4 25-28 PY_RELEASE_LEVEL (¥ 3}+= 0xA, W] El= 0xB, |3 £ B = 0xC,
HEL 0xF). o] J A= Iutd Yyt

29-32 PY_RELEASE_SERIAL(3.4.1a29] 2,3 Z =% 0)

webA 3.4.1a25 164 WA 0x030401a2 YU Tth
R E Fo] R v 3 2 & Include/patchlevel.hol] & 2] 5 Yt}
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ol
>>> 5}y Aol AR slold 28 xE. Az H A HFPor AAY 5 it T ool A A5 2

e e AEL A 4 A&
s B2/ 9 FE B2 IES 4YT W), AL oL TEA (LT, HBE, FLT) oo
=8 9T o, v eole 44 Fo| th3lF Aol /¥ vo| A mERE,

e Ellipsis W& A<,

2t03 Bl H 2x TEE Thol 4 3x TEE MBI A e EFAE], AT PR B TR LA
EelE SASA AA T 5 gl R W TS thE Y Th

2t03 = & golB g oA 1ib2to3 E AFHYTH =9
Tools/scripts/2to3 2 Al Z Utk 2to3-reference 2 H A 2.

abstract base class (—",‘—/Q'HIOI./;%EH’\) ZFA ol E A= hasattr () 2
Ak o) oA R (A Sol, W E A=) 32, Ael sl o] 8 Bl 3
9 Ebo]E S Heghth ABC“ 7 AMBE ZHAE EYsted, A E ﬂﬁ‘}x] ?%2‘5/\1
X isinstance () @ issubclass () o] 93] ZAE & Jd+= Fd2&
£ HAS. E}OM‘iOﬂt ‘3%’3 H]%PABC—O] mete = o 477’0 AE°] A
), &

o~
[o
fru
>
@
4
30
rlr
[>
1
hiad)
[
rr

C X
”?’ x}g Tz

m

SIANE Ko

Zr RE, Ed 2, @'5,\—9] _annotatlons_ E 0]
A= W4 o] nH| o] A, 34 o] ' H| o] A, PEP 484, PEP 5262 I 2314 2.

T 212} (keyword argument): S &2 W “tﬂ?ﬂ-ﬂ- °]’°ﬂ 22 (9 E %Oﬁ,name=) Tr=
rx Qo B 9 E R 7@“3 = A2k A& 59, 33 22 complex () E&oA 3 3
55 2F 7195 Adxd Ytk

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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] 91 A} (positional argument): 71 ¥ = A X7} ofd <1 A} Ql
LAY OEHHE Y Fof * E B AZT F AFUTh dE 5, bR 22 524 3
S E L E S

- 9]
U

complex (3, 5)
complex (* (3, 5))

Qb= G )9 o] F 28 A WSl P Utk o) theol AE5 % 7 A S0 Bha A= calls
g AL BHA0E, o BB AR AHEE 5 dFUTh T geol A< ol
o9 ek

Loj A9 v 7 ¥l 2T FAQ A2 QA x19} uf 7| ¥4 2] x}bo] 9} PEP 3625 H A S

asynchronous context manager (]2 7] YA E #Ae]x}) _ aenter_ () &__aexit_ () HAEEH
o) o M async with BoA] Kol FH S Alojdl= AA. PEP 4922 T = A5t

asynchronous generator (H]Z 7] Al @ o]€]) v 57| Ay @ olE ol ol & 58 FE 4. async
def & A5+ ZFH F-A 7 Hol=t, async for FZ7} /\}%f‘%—? I L gEe
Etyield BHAS ERBTHE Mol THEUTL
HEsvE7 Aldd ey S 7tel 71 AR o' EHoA = vlF 7] Al d el olEd oy &
el Ut o w sk o)} B akelx) e A, A e ol E MA BB S Tk
Hl57] Al o8 &4+ await £H A I} asyne for w3 async with & 23T 5 5F

geh.

asynchronous generator iterator (B]-% 7] AU & o] €] o]e]&|o]E]) v]5 7] A& o] g 7} wt== A .
Kol

w7

H5 7] ol gl o8 QY __anext__ () & &3t ofSllolHE AAE 5851, o] A2 T
yield A4 74 W7 AV do]e] Grel whr S AW g,
ZhyieldE= dAH o7 A T, 2 XY (AG HEEHF 7] FAd uy-FE5= THE)
99 A gt WA A AT o DA et () A B o B9
offlolEHERE AMEH, Wt X o2 EA T PEP 4922} PEP 5255 E/‘ﬂﬁ-

asynchronous iterable (B]£ 7] o]€]2] &) async for ZoA AF2E = U+ AA. __aiter_ () WA
E=vs7] e olE & EdF oF FUTh PEP 492 & =Y 5 th

asynchronous iterator (8] 5 7] oJe]#|o]E]) __aiter_ () & _ _anext_ () WA EE Fds= AA.
__anext_ E=ogolHE AAE S FHoF gt} async forE StopAsyncIteration o9
7} Ay st EqV/}X] H| 5 7] ]Ei HolEH 9 __anext_ () WAEZLEHFE A oEHEES FYTH

PEP 4922 % 5 95U th

attribute (6] Eg]HE) AT I AL A L= o202 FxHEHE AX ) 283 3L AdE S0, AA o7}
ANEZHEaE 7AW, 0.ax ¥ Z2H U

awaitable (o]0 E18) await FHA | AT 4 Q& A, 276 o] _await__ () WAE=E A
AR 7L E 4 d5UTh PEP 4928 HA Q.

BDFL *}H] 2-¢ £ Al = 2 X} (Benevolent Dictator For Life), 2 Guido van Rossum, 3} o] %1 2] ZX] 2}

binary file (#Fo]142] T}el) wlol 2915 A A S-S 93 % 4
g BE ('rb', 'wbh' EE 'rb+'") 2 g8 3tY, sys. stdln buffer Sys. stdout buffer,

=

=

io.BytesIO & gzip.GzipFile & JAAHAE & 4 Y54t
str AAE 9 & 5 9 o4 AAlol Bl e B o € deaa L.

bytes-like object (v}o] E G F A A)) H%-ﬂ ZR2EE E XYL C-9L B HE AT E T 4 95U Th
o 2] ¥-& memoryview 7”21] 2 EEo|1 bytes bytearray, array.array AAE& 23
Uth vlo] E QR A S -2 vlo] Lia] tolE & thF& o 2] 7k ksl AHeE 5 U Th 4=,

slol el st A%, £ AL F3 A% 0L Zﬂ%ol A=Yk

ofd A4tE2 vkelv g HiolB 7} 7hH AL Fo7F dsuth ol Beo] dAs FF “oal-
27l vl EGF AAretr 23T YT 71 W AA Y o 2+ bytearray 2 bytearray 9
memoryview 7} 9l ’“\413]- o2 AAEL vlol g HlolE 7 EWH Ax (“97] AL ulolEERH
AR o ARG EE Q@ FYTH old AEY o Z= bytes® bytes A A9 memoryview 7]-
e,
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bytecode (H}o] E F. &) Tlo|H A4 F == ulolE FE 7 AT YE =], CPython ¢ E 3 2§ of| A] T}o] %
22 I YR FHFYUTH vl E =+ .pyc 3ol A Hof, B2 32 7 A AP o
o el 2] Al T Yt (A Ao A Blol E I ER O] A AT LS 9T 5 AFUTH. o] T A" &
ZHuto| E = of tf 38k 7| AIE A et 7 71 A oA A Etty B nh blo]E =+
A& T2 stol A 71 71 Al A 2 E A2 7SR =, sho] A i & Tholl b A o] A &= ghrh=
2ol 2] 3l oF Fh.
Hlo|E T & o] 5o BEEL2dis BE YA g Uth

callback (F1) QA2 A== vlef o] o] Aol A AYd A8 2d 3

cass (Fe2) AHEAH Y AR S WE7 AT Y. FHE A= Hs S dadasthide
Aidste A= A s

class variable (] A ¥HS) 29
Aot =A==

A~
T .
coercion (Z.o] ) 2 P9 F

o
[» M
)
i
A
o

oA BoE il Fels 5 (5, FWg a2 47 ofy e o

QALE bsl= d4tol dojute 5 S Fo AAHAEE Yo 2

SAA s st A ol & 59, int (3.15) £ AFE A 382 WAL ShA|wh 344.5
oAl A, Zt A A= T2 o] AL (3= int, T2 dfb= float), & T 3H7] Ao 22 P o2 W &3l of
Utk 28X oW TypeErrors o Urth Z oA glol&, T3 = JEAE 2018
W7l 2L go 7 Hggs|Fojor gyt o & 590, 2 F 3+4.5 3= tAl £loat (3)+4.5

complex number (¥-4:57) ]38 A A 2H 0] S, RE KAV Ap R s tor Y
AUtk SR = AFd S 3 1Y AFDE FH AN, TF5 A= 18, F8el A=
JZ2 Z2718U T FolHS T2 Z7HE 2= BAFE V| E ALY 4R 5 JuAE
EA9A E71F U Al E €0, 3+1j. math BEY BAa¢ WA o] 83, cmathE AFEFU T
EAFY 82 5 52 5584 VledUth 288ttt 7] K Sohd, A9 g4l E] FA
= FHYCH

context manager (Y AE #g]2}) _ enter_ () & _ _exit_ () WA EE AT o Z R with £
A Kol 83 L A o)sl= AA. PEP 34322 T 9= 95U Th

context variable (AE| A E W) AE 2B mg} g2 g 7M1 = e Hlp. o 4 AY 2y =7)
W] s o e 7 = e 2d -2 AFask v U 28U, AHMAE USE
Fal, shte] A Ag = o] AHYAET QIS & o AHAE HEo £ 85+ FAIA
H 5 7] el a3 oA W& F4 8= A YUt contextvarsE FRSHAA L.

contiguous (<) ¥ 3= A &3] C-A <S5 (C-contiguous)©) A} LE T A <5 (Fortran contiguous) 8 o <5 0]

=

gl AU G W= C-AS5olHA 2ER ALY Uth A wjdoA, FEESS
Aol AR, 0014 Al =Fel 2 8 A glelxe] ¢ A2 W 2ol v 3% o] of g o). Tl
C-AL v QoA vl 2 F4Y SAUE FEES T o vpA 2 Qe A7 7Hd k2] W th
SPA T, £ B9 Q14w Qo A, A WA e} 7 e Wk

coroutine (L F8) I FH-2 A B FE 9 o] Iutsld JFefJuth A BFEHL 3 A F oA st oh
AdA dEFct I 5
=2 async def o2

coroutine function (Z € 8t5) 726 AAE S F =4 IZFH T4 =
4 9131, await 9t async for®async with 7|9 = +
ol o] 3} = 919 9135 o

CPython 3}o]% =& 12w Ao 784 Ql & <, python.orgol| A v =5 Yt} o] F+& S Jython o]}
IronPython 7 -2 t-& A& 8o} “CPython” ©] AF-& Ut}

decorator (d|Z#o]¥]) t}-& T+E E Qurapper 2 S A L3 4w ow

) ¥} staticmethod () ¥YTh

dmdole 23S 94 Wl 2 YUk TS F §5 A v go R F5FUG

)
i
e
9[_:
I s
ko
N
X0,
filo
&

o~
ofo
A}
<
=
fin)
R
vy
%)
nj
1o
ot
ol
2
rlr
Q
—r
QO
[0)]
[0)]
5
(0]
oy
(@]
Q.

def f (arqg):

f = staticmethod (f)

@staticmethod

(F= soTAT ol AS)
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(o1 sl o] A A A%)

def f (arg):
22 Mdel Felzox E2AeA R @ A5 2 d Ut d Z o B of th gt o] ZpA g &2 T
cEEEC B EEREEERLEIES

descriptor (]2 HE)) WME __get_ () o]t} _set__ () °o|U _delete_ ()& B3t AAl.

e ojmeHEst T u), sl RE 23 599 92 482 oyt 1E,
ab® A7, 2AL, AA L A8 o, as) Fol: AL b2 o & g1 AA &

stk S5l D22 AR E, e daaYE WA= 2 gy 2adnE
S 2e s [ AY 2 oIS SAL, B A=, T2, G0 A, 2
A 25 A Bt SO T o] A ol g

Haageo mAyEs ]Wfﬂ'x}/\ﬂéﬂ"/ﬁ%% descriptors U} T] 22 3 E] AF-&-¥] o) A of] L& Tth

dictionary(ﬂ/ql:]a]) 9 olo] 7] & kol Al 7]+= A v & (associative array). 7]+= __hash__ () ¢}
_eq__ ]/"]C%;;"‘SE%7niﬂ7}gff—g)\gqq .Hoﬂ/\_]—é—H}\]a_J—l_l_?_qu

dictionary comprehension (5 A1 2] HzZ2|34) olH e Lol = 84 AA Y LdFE A2lstar 23S
22 gAY g & wtEst= 7HA 3 W, results {n: n ** 2 for n in range(10)}<
Frn *x 20 W] H 7] n-g X33= 9V EE A4 T Ytk comprehensions S F2 3 Al Q..

dictionaryview (G Ae] H) dict.keys(),dict.values(),dict.items () WA= E8FE= A
ASE GV el B ) A5 S GA 12l BB 54 e 54 HE AT, 94
Hel7h A W, 3k ol Welg g etk SO T gAve BE Sae ase e
list (dictview) & AF23}H F Ut} dict- v1ews% HAS

docstring (S A=) 2o, 34, RENA R WA A4 02 ehbs 249 dH Y. 29 E7 43
B A AT, Ao Dol o A o] Bk Fe s, G5, WE _doc__oERER
AQEUh dER AR AL SH AT 5 dong, AR AYAE AT U FLAU

duck-typing (<] €}o] ) SuHE QE o] 28 A LA Bshe] AA Y Y2 BA G w1

2H A, Besl MAsy oA RE TERAY AL RUT (2 AND 2ol 2 A

BAGciY, 248 220k 538 3 vidlel AEs o) A% JEgoen, & drE AE s o
Mol 398 S AT 2A AL ANT 5 AT B o] AL type () ot} isinstance (

S BT B E 5 FLIT (5145 O el Bol 2 ool ~ o] 4 & 06 4 5800 59151}
g h) iAol hasater () AAR} EAFP 22 1e] 92 %

%

EAFP &2 Xt 8 A4S F317] 7} ¢ v} (Easier to ask for forgiveness than permission). ©] £3] & 4~ 9=
shol4l Y AEpA L, I V) o=l REe] EAE A4S, I /P Ho] B2 98 Fe
Yt o] @ﬂ‘cﬂ-_ﬂlﬂﬂ-e 2B WS tryftexcept 2o EAE SFA AU o] HAHLC
o} 22 T2 e lofol A A A8 H & LBYL 2~ Eh 2 7} vu] U o).

expression (£ 4]) oW oz Fod = A= EHAA 27 thE 22 2o, T4 2HE,
I IERHE il A, FE e R R TY 20T ol 24 ALY
e Aol iz AoR, BE Qo] FAEEC] R4 AL kUt whileXd, 284
o= /\]_,9_-61—_,_ %i“i 23 Eo) 9}\%\- c}. ﬂ]?:] EE:}—E-%LO]J—_’., S——J"_z_ﬁ_/ﬂ;o] 0}191141:]-

extension module (2 25) C U C++2 235 5], 3to] W 9] C APIE ARS8l A 4 o] ARG A}

FEL}AAT Ag T

string (-2 AHd) £ 1 F g o] B9 AL B REL £E -RAL I R, 29
TAE g HE 9 %%‘%%’Mﬂr PEP 498 2 H A 8.

file object (3} AA]) 35 x}-Qoj th 3l 3Jr°1 A A API(read () Ywrite() Z2 HAEE)E =&Y
© A7 wS o] 4 3ol meh, 5 A A H23 gl st ot b A F AL B4 P
(& E°l, 52 ¢ °‘ZE* A-m =2 W3, &7, stolx, FF) ol thgt M2 FATL + A5 U

3 A== HET' ZE?'(] (file-like objects)\} 2~ E & (streams) olgt1E E Yt}

GAZE AT A ANG ] DG Firaw) o] 21 5, WS Guffred) el 9
2= 519 o] 9 AHH oAt io BENA A PULh Y AN E BEL FEA A PEL

215 o] 2=
e AT

open () f?}—’F

=
file-like object (3} AA) =} 7 4] o] w23 L.
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finder (3}<1e]) JEED BES I3 20| B AE3E AR,

o
ol 33. o]T 2, T 2209 7ot/ 95Ut sys.meta_path & A AFL3I= wE A=
I}l 8 sys.path_hooks 3} | Ab3= 4 2 =] 2l E.

o ZpA 3 W-&-2 PEP 302, PEP 420, PEP 451 of] V& Ut}

floor division AS YA 73 e A= 14]316]-% £ 38+A 5—@;}, —,— UAl Az} // o)
oE 5o, &l 11 // 49 F227FH A, AL 2.758 EHFUTE (-11) // 4
7F-2.75 WH st -30] Hof %ﬂﬁﬂolﬁi}qﬁ}- PZSS% E*ﬂﬁ.

function (314) 2107 o] W 3t EHFE A2 BAE. QA 2 o4k A4 b ARE 5
o, Bl o) Aol AF2E 4 Uik vl /] W5 9k ] A = 2 function AT HA| 2

function annotation (g5 o] = H| o] A) &4 o 7 H 4L} vES) 2H9] o] g o] Al
P4 olwrolde QudoR ¥ s 2 489 o), o] 4 /19 int AXE
HIOPEO‘ o2 7|UEal, FAlo int 2 FE S

roh
>i2£'

def sum_two_numbers(a: int, b: int) -> int:
return a + b

‘0‘]-/\ o% J E—ﬂ o] /Kﬂ _E. % function & oﬂ /\-] A 61—14 r,].
o] 7s= AH e W o H o] 4 3} PEP 4845 F X 3HA 2.

__future__ A future statement, from __ future_  import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python. The

___future__ module documents the possible values of feature. By importing this module and evaluating its
variables, you can see when a new feature was first added to the language and when it will (or did) become the

default:
>>> import __ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
garbage collection (7}8] ] 7)) O A}&5 %] b= w22 E = A A} 3t A FAH 3%

Elaes Hne FZz
Iz 3RS AL BES S Y= <35 7}3111 FA71E F3 7 A = AE FAFU Y 7 A
Tﬂﬂ Egc BES AESIA AT = dH YT

generator (AU & o] €]) A o] % °JEf gl o]
2 UHEEvield 2EAS

u—

zsLAg 31 W of 3L 7

HE A ol §5F 7127 A e, ol
3 o) 7 B ekaia) e 7 3

T AR Y Hol=d, 499 gE
- Z 2 AR 3HA U next ()

e rU
+ w
30,
oy
A
v}

olf o]E# oY £ 7t Ytk o=

generator iterator (F) U] #] o] €] o]g]d|o]€]) A dolE] Tt e = A
Zyieldt AN H O B FVHL, T AA (19 WREH 7] 59 ty-FES ZF3He)
AR RS 71 guh Ade ol olHeE oIy ZF ANEE, Wid o2 B gyt (EE vt

M A2Heke g9k ol H o,
generator expression (AU o]E] THA)) o o E EHFE= BT, T 49
for AR A 7H5Sif o] Foll B+ vt 5 @A A7 HUnh 2FFxA 4

3 gL BSo Y th

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (A Y] g $+4) 2
o oj | FE o] AHGE A= Hadj X g ]_4—11 7:1;4%1/]1—/}
Atz 0] 853} functools.singledispatch () 2| 0B 2} PEP 4435 H A Q.

generic type (A 4] 2 &) A rype that can be parameterized; typically a container class suchas 1ist or dict. Used
for type hints and annotations.
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For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL A olgzZele & & HAL

global interpreter lock (< QJE]Z2JE] §) 3t Hof & sfvfe] A8 =7 gpo] A vio|E I = & 493}
T2 1 3a17] 98 CPyhon ¥ Z 2 E 7} /‘F"Ld” HAYS. (dicte} 22 Z& FUFFES =
Tf‘d—) AA B o] EAF 02 FA AN 2o sl FAFES THE ] A CPyt @% =31
HEUh AEZEEH AAE F e AL AdHZYEE 528 =837 1;17%] T4, tE
Z2AA 71 A7 g HEAY B R ES S AT TH
Ak o H FF REE2, XNV AMAA BF, GFolu s 22 At J kAl A 43T
= GILS W8l = AAE A5 U E3LV/0E & o= 34 GIL-S vkt ot

[*]

(2 ] 911517 B E B A1) 28] ol A9 %2 (fee-threaded” E) 2 2] E| WS 07
she AL s e 4ol RPen, £8 Dl 2uad A9 A% A A 0e

Uth o] A% o4& FEIFE AL TS IR B3 U}COV% A Hgo) o a°i7‘74°i
ﬂﬁﬂ7“A44

hash-based pyc (3] X] 7] ¥} pye) § & *é% FH37] A S ax FLe HF A A zte] ofd A E
A&l vlo] E .= 7| A] 3} Y. pyc-invalidation & 32 3FA| 8.

hashable (3] A] 7}-5) A A7} & "E %kol ‘343}%] = A RS 23 (__hash__ () WA =7 283
th, ot AA 2} v E = JoW (_eq () WAHNEZFZL U, A 7Hsstoka Fych &

i ¥l u ] = S A 73 7“?4] =9 UH /\] 2 Zrofok .
A A5 AL AANE AU A g WHZ AT 5 A S, o] AR FRE)
YRA R S Ak A3 7] wE
R sl H0] 28 U8 AN EL o)A B T T (I AR S e 22) b A o] L
9 A syt (E = °]1Jrfrozenset 22 W AH O VES 259 845 A 7T wiwt
A T AR A Fehad data dAEE IRg22 0 ASTE. o)
AR E A etile) B D}ED}E v w5 31, S Al ZE- 1d () 2,
IDLE 3}o]® g ¢ 3t %@- 702k 3+7 (Integrated Development Environment).
ﬂﬂﬁ%ﬂi ol B 79 el Zel e B4
= 7%%%% AR B AA = =2, A44E
Uth A 3= A8t W A AAE wEE o] ]E
s&ﬁ@%@qwqggﬂvwwaAﬂ
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import path (J Z E
AdE) 9 BE.

7] A 9] A HE 7] A8 __path_ o]EZREZRE %‘r\.——ﬁ:— A5yt

importing (Y2 ¥) 3t &

importer (Y3£E]) RES 7% 310 2 E 37| & dF= AA|; S Aol 5kl o] A

interactive (EHE’:]- ) Sfol M & 3 s A = EE 2 =, JH =g ZEZE
"10?3 ‘F?}i’,éﬁ*"ﬁ%éﬁ%%—f—%i} ZYdyrth O]X}%iol‘?}]
AL (3 %-4 F | 5ol A "‘_E—H;]' A= 7]'% 9%%‘4‘:]’) AR o}o]t] o]
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gz;lq T}, 5\5?&, 74 A A7) 2 o8 . 2} 78 o] 3} Zhit weakr
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iterable (¢]E]2]8) WSS st ol A S8 E o A= AA. oJHHEY 2L BRE (llst str,
tuple Z2) A4 FE, dlct Ze g u A AL FE, 9t AA 5, __iter () Y AR

NELE F8s=__getitem ]1 EXNA ALY RE Z A9 7H;<1]Co]olf\qr)r

o E 8L for 20| AE ET,;L, ARSE B02 S B2 R R Gip(). map).
A A8 % 9% UITh oEelE AN UE B4 rer () o bz ARHW, 3 AR o
AT o SIS GEel 188 @Y ANE FY FETLG, oIHe
iter ()  BF AL, ol eoE AHE 4
e B S BN AE R HFit], FLE kB oo
FUth ol el o], A A2, AV el 8 = HAlL.
]

iterator (o]E]&|o]E]) tlo|E o] ~2E RS TS+ AA. oJHHo]H Y _next_ () HAEETEAS
ZIEIHE(EE ‘JVJ I:—rnext() EAGsH) 2E] = FEES }Eﬂtﬂiiﬁ Yt} ©
o] A+9] o] B 7} 12 w] = thAl Stoplteration &S Yo AUth o] A A A, o & o]E A
A= 2%, 0l F ﬂ BEE_ next_ () A E && L& Stoplteration o2& thA] 27 7]{}
Ut ol H ffﬂ o]E]+= o] H &l o] B AA| A4l %ﬁﬁ"‘——t«_iter_() HAEE 71d Aol 2 75 7]
ufj Fof], ol B #l o] Bl = o] El 2] & 0] 7| & 3taL ThE o] H Y EE S Wols o= T2 Lol A A2
T AU 83 o9 = o ¥ vl oE Mi% AEs= ZEYYTE (List 2-2) AH oY
7“211L iter () F4E AZeAY for FZo| AHSE wjuitt Af o]El o] B & THEUTh o] H
g O]Eiffﬂfﬂﬂoﬂ i Al 3 ete] a2 shd, A o] Bl o] M of] ARE-H o]u] A Z1H o]EEolHE
=8 A, 9 AE o] YA HolA vhEYth

typeiter o] T ZpA] 5+ W& 0] 9l Th
key function (7] 3h4r) 7] 3 == Z ) o] A (collation) B4 A & (sorting) ©]) U ¥ & (ordering) o] AH-&-5)

= #= FEE %?3145}- & £0], locale.strxfrm() & A4 54 YA wa2s
34 713 HEE o AR g Ytk
ol e =77 2450 o FA A A AL FoleAE Aot A 7] & ot

E9Yrtt oA A5 E=min (), max (), sorted (), llst.sort (), heapqg.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] Y5 Yt

71 g5 HEE e oy Wy 01 A5UTLE A& 591, str.lower () WA EE= Ao|A T 3=
HAEZ H‘d 7] &2 AHSE S A5t A o=, 7] 4= lambda EHA 0 R T £ 5
Jedl, old AdUrt: lambda r: (r[0], r[2]). =3} operator &2 Al 7N 7] T
AAAAE AlFe YTt attrgetter (), itemgetter (), methodcaller (). 7] ¥4+E W&
Abg-31= W o o 3t o] 2 Sorting HOW TO & B A &

keyword argument (7] $J & Q1 &} ¢4 & HA Q.

lambda (Fth E&E o gto] el A= 3hte] 594 02 249 o] & gle ekl . At &

NE= EHO 1ambda [parameters]: expression YUYt}

LBYL & 7| Ao X 2} (Look before you leap). ©] T A2E}Y-& & 0|} 23| & 317] Aol WA H o7 ALA

A2 DA o 2R EAFP A2 H3 U 2, B i o) £ SAA 0 U
thF 28 = 27404, LBYL W2 “H 772« 7" 2ol A 275 11]_]"57” =R °]A1/]
t} o] & Eo], ZE if key in mapping: return mappinglkey] & AAF X, A 9k 23]
Ao, th2 28 =7} keyE mappingoll A Al AsHH A& 4 g5t O]E* o|4r& 5 ©| 1} EAFP
%

q29e AegozH 925 4 et
list (B]|2E) U shol# AJd A, T ool = B33, Yol that AN 271 01) ] 7] wjiof, 92
2] 2~ E (linked list) 2 T} th2 o o] wi & 3} AU o)
list comprehension (E]’\E AZAH) Ad2 45 AR EE dRE A 2 A E B 2ER
3= 704838 9. result = [‘{:#04x}'.format( ) for x in range(256) if x
S 2 — 0] £ 0014 255 Abolol 9t HEE ] 1675 (0x.) 2¢ete wAtd Y B AES
Tyt if 22 Aerg 4= syt A, range (256) EE a7t Ag Y

loader (2¢6]) EE& Z2E35= AA|. load_module () o|2h= o] &9 = é«] oyt 2=
HE 3}o] 111 7t =8 EF Ytk AA S YRS PEP 302 &, Ao 2~ = importlib.abc.
Loader & HA| Q.

magic method (W] &} W] X =) S v A= o] w]F A Al v 2ok 2

(6]
i ku

=2 ru{n

> yoflo

[>
uy |
&

I

-
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mapping (W] 3) <] 9] 7] Zﬂ £ A Y3t Mapping ©] 4 MutableMapping 74 Wl o] Fef &
o AFHA HA=ES 7+d3E= AdH oIy AA|. o2+ dict, collections.defaultdict,
collections.OrderedDict,collections.Counter% = 4 95yt

meta path finder (W€} 73 2 3}Q1t]) sys.meta_path & A o] ZejF+= ThQlE. HE A& 3T+
AR ED 3 H & AR o] 7= AT thE Y T
el A2 37t 8 et= WA EE A= importlib.abc.MetaPathFinder &
Huh

br
1)

metaclass (W€} S 2) Fehre] Sehon Fehs B L Sen o F, Fehx gAY, Wols FHAT

o) 228 WD o5 oot ol A A8 wolA BA2E BEL A AU by g

AA AFY 220 AT L /)R PAL AF Gk shol AL SHA BEL AL ALE

Weh o8 0 5 Yok AT P AR A AL o £771 18 42 gA W, Bt

A w), e 2o A S Solat ol WS A YITh o=l HE oA 29 27 (ogeing),
$A5UT

/\Eﬂt: PR Ao Z7F A A 2R, AZE LT O thE 2o A}
metaclasses o A B Z}pA| 3 &S 3+ 9l

o

method (WA &) =~ ulr] kol A Aol 5)

IYAEE R AR 22} (BE self
~FZ EHAL

method resolution order (M| A& ZA £ 4]) WA E 24 <A =35
ZH2EY ALY 2.3 |2 RE sho] A A Z el H o AFSH darE]|E 9] M s 82 The
Python 2.3 Method Resolution OrderZ X ¥ F Ut}

module (2.5) 7ol TE0] 245 B9 8 Gt A4, BEL 9109 sold AAESL P o) 8
7+ 25U BEL 928 3] ofel steli oz 2=k

74 = BA L.

module spec (5 2¥) ZES 23+ A8+ JZE A ARES F2 Y+ ol ¥7H
importlib.machinery.ModuleSpec & QAAHA,

MRO HA= 23 =4 & BA L.

mutable (7}H) 71 A= o]l 9 = QAT id () = LAAF/A FAFEYL 2 = EAL
named tuple (V] 4 = FZ) “named tuple(H] J = FZ)’ 0|2 &0l F2A A& o] F B2 o]E
HEE ALY AddA T e 240 AN~ S 5 s BE Foju S 2o dEH YTt

Folup Fe 2ol B /15 E Je 5 gk

time.localtime () ¥ os.stat () 7} 9FEHst 3hg 285t o], of 3 Aol v = FE Y th
T T} E o= sys. float_infoYyrt:

>>> sys.float_info[1l] # indexed access
1024
>>> sys.float_info.max_exp # named field access
1024
>>> isinstance(sys.float_info, tuple) # kind of tuple
True
AR YIS FEL WY (1) o) YUk B, tupleo] 4 4533 o] & £ V=S oot
Aot Feh s A2 WY FES BE S YUtk o Feh At 48 A4 AL AEe B4
ollectlo ns.namedtuple () 2 B5 4 95Ut 3219 7|H2 I H A AL YA W d =
FoAL 2 4 Gt B A 2 HMAEE FASE Gk

nameSPaCE(°]% T ATt ARZEE FA olF 3L 9B E FAF YT AAlo FHE ol &
FEMHAE of|A) Buk oty Y, AY, W o] 5 FZke] dF UL ol F 32 o5 T =S
BAA REGS ALTULE A& 50, 5 builtlns-OpenJJros-Open() 2 159 ol
F700] 93] TRPYD. £ 0% FUL ol W B EO| P8 FAFEAE # YA BN
=T FA EEAod =S St o & 59, random seed() =x=itertools.islice ()
gtal 2 1 50| 22t random 3 itertools EEol 2 5] ?@ﬂ Aol P F Y
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to
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N
N

£9 AH oY 2 7] 5 5HE PEP 420 517 4.
1% B2 HAAL Bl A UM G FE AL, 53 _init__.py o] gomz it

214 2 gy

EE T HASL.

nested scope (£ 3 & ._._1:!_}—_'-.) SR H YA HFE Fxee 5. dE o, UE 5 U RN A
ol YL W BAol YL WSELS B2V 4+ AUt AT ~TmE JRgozE Fxn
s R, 92 54 etk A0 Rl Ao UL A MA e g el smmalA 8w
SO A R, A M5 A9 ol & Z701A 93 U th nonlocal & HFE 23 2o

2= AL U

new-style class (AN Fel2) A 2L RE Zehas AR o] ASH L g FAx WA oA o]
2. 2719 sholW WAGAE, 274 raEtd FAAT _slots_, TAAHH, 2eaE,
__getattribute_ (), 2l WAL, 288 WA=} 2L sto|H MET THES 755

2 A2 3 24 99 Th
object (AA) el (ELHEL h) B 23 54 (A E) o] A B BE vol8. E3 BE et

el o HF A wo]x :’ﬂé‘?:ME}-

package (7] 2]) A B BESO|U, AAZDOE B 7| ANEL T} F QeglolA s, 7|EHo 7,
7] A= _ path_ oJEFHEI} QL glo]H =

At 714 ek ol 5 w71 A & A L.
parameter (F 7] HS) Sk (= WA T) Ao oA Sh=7F b8 4 9}% SIZH(EE oW A AAE) &
A Q3= ol %% ﬂﬂﬂ oA SH/ A —r7]' A5y
o 9 X-71 ¥ = (positional-or-keyword): ¢ = 1A} 7]—?45 A %
Yt} o] A 9] 7]E Fe o] iUt oAl & £ th2ol A foo £} bar:

e
o
°
i

def func (foo, bar=None) :

o 91 X]-A & (positional-only): | X 2% A2 4 A& AAE AR FUH 94 A§ v
B% A9 WA NS BEe] ) £AE & :
ol A posonlyl =} posonly2:

ek

def func(posonlyl, posonly2, /, positional_or_keyword) :

o 71N E-A 8§ (keyword-only): 71 EEZ T AFE 5 A= AAE AL FUT 7| =-H & o A
HrE T B Y Y wi7i g S ol A ol shute] 7hA-91 4] wiZf v+ & IO = Z 3l A
Ao 5 %175141_4— & 5o, o}l A kw_onlyl £} kw_only2:

def func(arg, *, kw_onlyl, kw_only2):

» 7}9-91 ) (var-positional): (Fh& WA FE ol o5 4 o] n] wholEol 7 91X 1Al B3l
AZD 4 Je 97 AAFE] Aeje] AA~E AR FUTE ol A AR S vl w5 o] Bo
2 ool B4 AP = A& o2 o] thE ol A args:

’def func (*args, **kwargs):

* 7]"34 7]-045(1/ r-keyword): (CH2 w7 R =L of] 9] 3| A] o] u] @rol 5o A 7] = xS H4)
AE g M 719 E dAE= AR FUS ol w7 & w7l g o] Fol
| 214 AeE = AFUth AlE E01 A& sl A kwargs.

A A1 QAEE 98 B R oh ok A el A A5 A E AR S 90

o] =} _Q_o] A 5, A} A M2l xpolo Y2+ FAQ Z &, inspect.Parameter S &,
function &, PEP 362 HA L.

pathentry (A2 JdEg])) 4= 7|4 5}l 7} Az E
EREEYN

m%

EEEL 27 A8 Fushe JEE A= Ao
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path entry finder (7 & Q2] 3}¢1t]) sys.path_hook
= Ikl Addl, oA

AZ AEE I Eo] L= HAEEL importlib.abe.PathEntryFinder o U3 th

path entry hook (2 Q1E2] %) sys.path_hook 220 gl Ze B, 54 A= =z oA =
FS RS QT Yrkd A= dlEe) sl 2 S8 F Uk

path based finder (3 2 7|4t 5}ele]) 7|12 e} 42 7ol H S % i), ¢
.

path-like object (FE 7 AA) 52 A28 A2 2 e AR, A=E AR A2 S ey str
U bytes AA o] A os.PathLike ZE2EZ-S 7T H3l= AAYUrLh os.PathLike Z2EF
S A Y3 AA £ os. fspath() FFE TZMA str thbytes I A" F2 2 Wgd 5
J5 UL} Al os. fsdecode () & os.fsencode () & ZZt str Y bytes A5 H3F35+=1
AHEE A5 UTH PEPSI9E =45 lssUth

PEP 5ol 4l 7|41 ] &, PEP= 5hol 4l 7] Ul E] o] 4 5.2 A Z54A 1} shol 4l i e
of gt 28 7| 5= AWt AA 4 YdUth PEPE A <-4 7] 5ol gk 2H 2 3 71 AF
S AE AlFsl ok @WD}-

PM
o
R

E Q7oA BE

PEPL 72 A2 ¢ 752 At £A0] o e AR UE A2 538w 5o Wol] Soi 7t 47
AR N o e e A D R A
who) o) A4S B4 & Ao gt

PEP 1 Z=z 314 Q.
FZF ) 7] A o] o] ulA 8= skt fEE o] S0+

positional argument (-,4 =] ¢l x]-) o)A E HA L.

provisional API (7 API) 274 APl B2 glolBejg]e A 334 Koz HE AZ3] A9
duch e o2 2 uwm A FE A= AR, AR Aol gk HAIF = &, o] A0
o3ttt A4t d A S8 o] FAHA e WA dojd AUtk 2 AL £
2307 dojutr| = kS AYUTH— APIE 23517 Ao 2 sty 2R A Ao
LAE Aovk o 2 YUt
T API M AT, A S8 o] FAEA e MAL I o g o AFJYUL- BE
A FA Sl sl A Eﬁw%% A= S gods BEAE/AFE Y
o] Axl= B ol B 7t LM A T ARH A L Fo T A G BAT ¢ U= E
o=t} o 24| 3 &S PEP 411—1-'@3& Hyct

provisional package (24 2 7] 2]) &4 API & B A

O
Python 3000 (3}0]%1 3000) 3}o] % 3.x ] g}ole] ¥ (WA
So]7 o] Zo]t}) o] AL “Py3k” & Eo] 27| % Y
Pythonic (S}o] #Ht}-g) tThE AoJ S04 LutEd /I EE AFS3IA T EE FAF = 4], Fhoj# A
ool A 74 A} AFEE £ oY %*,%E 7}77}01 R

Aololt o]0l 555 TRl 5.0 0%, ol 0ol oJ4 314 e ALE Lt o] 5 A 2H 5

AHg371% gk

for i in range(len(food)):
print (food[i])

o 253, stol i Tt ML oY

for piece in food:
print (piece)

qualified name (37348 0| 8) B Eo) Ao 23z oA BE 4 H o
B Mol S B 65 m R o). PEP 3155 oI Ael LIk 249 B S el Ape,
B35 o] 22 AR o] 27 2EUTH
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>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_
ICU

B2EZ 7t 7] A , A3 B3 ol & (fully qualified name)> B F- 2 9 7] A 55
23 RER T Zdﬂi =849 1%%4“]3“43} o & £9°},email.mime. text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count (22 314) AA o 3t FxY M. AAY FR AL71002 Hojxd, W2 7w
‘4%‘45} = §4—’F FAL dutd oz vlo|A FEof 2EFH A= A, CPython F+3 2] 3 4
/\?:114‘3}- sys BEZ AA e 2 JA4+E S8 F £ getrefcount () & F Tt

regular package (J+F 3§71 2]) __init_ .py 9d& 238t HPH 2|9} 22 AF A A 9 7] 4.

olF T AH7NA = HAL.

_Slots_ 2 e AANIE], AT A o EHHESS AT FE o2 AT AT T
e g AAToZAN R & st S35 FUTh Q7] A7) sHAgh o] Ha Y2 SHL2A
AT 72 e Boleha], v m elo] Bl et 28 mw 1ol A Be 4] ATt st
599 A9 A 2ol FAL

sequence (A9 2) __getiten_() 55 WASE o 35 A9AT A4SV UE 2.4 A AT A4
3L, Al A2 ol 85 __len. () MIANEE Y3t olHHE. 22 UH ’\]”’4/\%%
Ugsl B, 1ist, str, tuple, bytes 7} 5 U TH dict =3 getitem () F_ _len_ ()

o
S A FaA T, 230 A o)A Aol 9] Bl 7| & A8 5] G o] AR b} o2 A
FHThe Aol Fo8loF gy th

collections.abc. Sequence FA ol ZYA2E _ getitem () I __len ()2
oA &R FHS AEFHo)2E Ho =0l count(), index(), __contains__ (),
—_reversed_ () % F7hdth o] &3 JEF oA S FHAT F S register () & AHES)
PERETt RPN

set comprehension (F 3 Az |3 A) olHEHE I+ L4 AAV LEE Aty 238 42 3
HlElst= 7HZ 3 WY, results = {c for c in 'abracadabra' if c not in 'abc'}
=B Fe {'r', 'd'}E AA YT comprehensions & 3 Z 3 Al L.

single dispatch (42 €] <30 2)) 78 0] shLke] labe] Gol 7| 234 AAS & A4 2 5 o 2549
st 3 E).

Slice (&r2ko] ) ME A2 o ARG TS A, Sefol 2t AN ATYE EAWS S T
Ut} variable_name[1:3:5] A&, []1 ¢ollA o8] 719 A& 2202 23Utk 2%

MBE2THE) 7P WEHe= slice AANE ATt

special method (5 WA &) 3}o] o] of o]H AakS, A 2, AP ul] EA|F O Z2 S5+ 1A
EodAEEF Y EER /“1 Z4etal S ol 5= ZEa 5 Y th 54 WA == specialnames
o BAE el A 0“145}

statement () T2 A E (ZE9 “EF (block)”) & T3 FEdUth 232 234 o] AY
71 EE AMS B o%ﬁi 7hA F2E F9 std YTt 719 if, while, for.

text encoding (2] A E 2137 4) A string in Python is a sequence of Unicode code points (in range U+0000—
U+10FFFF). To store or transfer a string, it needs to be serialized as a sequence of bytes.
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Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from the sequence
of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings”.

text fle (22 349 sz AN E Y2 & % 9 512 A7, 35, 9LE AL QAL W= AT
HOHAEYE AALAD Aas A £ AE AT, das s oz das ns
('r'E='w)E 99 99Y, sys.stdin, sys.stdout,i0.5tringI0 & A2AHAE E 4 U5

et

Hhol Ed R AA £ ¢

_1

al
triple-quoted string (4= u}-2
o

W& E SHUE SE A E N 7]%% l*?f}zl = °}Xl , ol 2 7}Xl Olv°ﬂ/\1 7} )
SFUTH o]aA o)z HA] 2 A2 mE U EERE FAE %}Oﬂ 2T T IEF 6‘}1, a4
BAg 24 FuE ofF o] AW 5 gled], TAEYS L) 53] LR Y5yt

type () tol AA ] P& zl0] ojW FHO| AN AAE AAFUTH RE AR E Fo| YUt
A F2_ _class_ AEPRER INA2T F QAU type (ob)) B S F AF YT

type alias (3 o A e]o]2) B ADEALo| tf Y 5ho] WS o] 2= F | Fof
ol deolat § I=E dedlshe ol 8 F U o2 5
def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

=0 2ol o 97 47 BE 5 stk

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

typingd} PEP 4845 32 3}A Q.
A, 2 ol BT RE H g iR v kS gro] 7t E = 3= A A sk ol =

B A2t A8 ARl n Thol el A ZAH AL FEUTh AW A4 B B4 7ol §E5
J il

=
get_type_hints () & AFE3t] AN AT 4 5T
o] 7%= AW typingd} PEP 4845 F2&HA S
universal newlines (-4 £ 97) t}23} ZE% AEL BT Z9o Zog oAt HAE /\E%‘ <
A= HE: F92 7H5“ A& LUES2 -74'34] "\r\n', d A vj7l E/\] o
H

F 714 Q1 Abg-oll #3l A = bytes. splitlines () Byt oma}PEP 278 9} PEP 3116 & ExﬂL
variable annotation (H3> o] H|o|A) Wy = SP A oEBHEQ of -H| o] A,
He s FdaoEgRE ol oldS 2ol th g2 A8 AMF YUt

class C:
field: 'annotation'

M4 ol Elo] e duA o  §=g ASPUTH o] o], ol M4k int § M A0
71t e

count: int = 0

W o] mE| o] 4 -2 A A annassign ol A A g T
o] 715& AWl 314 o] - H o] A, PEP 484 9 PEP 5262 22314 8.

M
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79} 3-8 2P0l 22 A2 A A & ThE Thol
W2 57 A 52 AR5 Q2 o]

virtual environment (7} 7)) u}o] 3 Ab
ML T2 IREY T FE FA FOoHA, sho| A
SHE AL s B, B dow Aeld Aa 87
venv & HA L.
virtual machine (714} 7] A]) 2 Z E9jojwto g Ao H AEE. glo|¥ o] 7MA 7| A= vlo|E T E A
H7t 283t vlolE I =8 APt
o} & o]&f atar AF-g-3t= dl == 0]

Zen of Python (3}o]%d Al) s}o]xd =}l Yejet ohEo] H=), A
AUtk o] B2 1313 ZEZ E A “import this” S YH3HH H Y
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APPENDIX B

o] A Aol &3}

o] A A<= reStructuredText 20| A ghE0(Z Ao 2, gtolH AYAE 3l 53] AZH A 2] 7]
2l Sphinx & AH& A5

AT A&} o] & £ 3 S A Q1 NS sho] & ApA) 2F uhk 7] E 2 AR5 AR =8 Ut 7] o5t

T AT, o] B o) o sk %E reporting-bugs 3] o] A = } Al 2. A2 AL F AR = AL

s gyt

= EsoA B2 ZAE =EHUTH
* Fred L. Drake, Jr., 92} 3}o]d A = o] 2zt 2t w2 Zrl =9 27}

« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.
= = =
B stolHl AwAe] ZAAE

Aol 71 P F Ut 71 Ak R A <
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appeENDIX C

oA A9} o] Al

CA 2zEgeld o4

g}o] -2 ABCgt:= Qo] o] T A A& 4] v 2HE 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
2+ %) 2] Guido van Rossum©l] 9] 3l 1990 o] Zuko]l W& o] F <5 Uth Tlo| Mo = thE2 AlgE9) W 23]
o] 2= A v, Guido= Tho] # o] 8 AR} o} 9) A»]D}

1995, Guido+= Virginia 2] Reston Oﬂ @)= Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ ) of| A o] 24 74] L, o] Lol A] o] WA 2 ZEF o] E FAUF YT
200049 59, Guido&} 3}o] A & /\\3] 7H 2 2 BeOpen.com 2 2 -& 7 4] BeOpen PythonLabs ¥ & T4 35
Yt} e 3104, PythonLabs 2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) &2
A5 YTE 2001 d, ko] A a3z E 9 o] A H(PSF, https://www.python.org/psf/ 3FZ) o] A HE A5t}
o) Bl ool M e A K ANAL £FoH S S8 AR w92l 2234 o). Zope Corporation &

PSFo] 391 391U Th,

RE golH wlZHAL FN AAFYUTH(E 22 A9 of ths] A= https://opensource.org/ S 234

o [¢) H

A9 GAH O R, BB (SHA R ARE obUeh vhol H Wl £ 8-S GPLI S8 ) obee] B
e M ERe 2 ke AUt

uf == A" x| 3l a4 GPL & 217

09.0~12 | n/a 1991-1995 | CWI yes

13~152 | 1.2 1995-1999 | CNRI yes

1.6 152 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

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-# A | PSF yes

Fa: GPLY} z&dtE A2 2| 7FGPLE o] d 2 v x3ohE S dnstA = syt EE
ghol A gholAla= GPLI 2] of 2o WA S 37/ 222 WA G A vdS w2 5 A
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gttt GPL €3 glo] Al 9lo] W3 GPL 3ol Y d T2 2z EF o] & 2¢s 4= oA & o2
A2 194 5t

Guido®] 2| £ 5}ol o] W EE 7H5 317 BE BL 9% AARAAF oA A= F T

C.2 shol el A 25kA v} 4H&3t7] 913 0|8 o

lo] A 4z E g o] @} A A= PSF License Agreement o W} gho] Al 7F R ol FH )

glo] W 3.8.6 7 F, AW A9 oA, 225 Y 7]} T == PSF License Agreement 2} Zero-Clause BSD license©l|
e} o] F gho] Al A 7F Hof gt

sto] Mol F3E R Az EY ool = thE gholAlart A8 Ut gholdlas S gho] Al 8 Fst
= IZES A dEFEYTh o] H 3t golAl A ERAT HE52 25 Az EQ oo tf g gho] Al Y
S UE FRFAA L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.18

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.9.18 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 3.9.18 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 3.9.18 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 3.9.18 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
3.9.18.

4. PSF is making Python 3.9.18 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.9.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.18, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. _
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.9.18, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

(Th& sl AT ol AS)
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Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4., CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

(Th& sToAT ol A%
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with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.18 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.1 24 E 9 AH

_random B &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of] A
Welhe 3o 7Rt I =S8 233Ut b5 dd T2 A4S Iz &0 Ad Ytk

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 27

socket BEL getaddrinfo () & getnameinfo () T4+ 5 AFR YTl o] 5-& WIDE Project, http:

[lwww.wide.ad.jp/, A A & EE A2 3tY =2 I 5] 5T

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ""AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 vlE7] &7 A

[>

asynchat3¥ asyncore R 52 th33 22 F9 AMS 233U

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

%
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C.34 F7| &=

http.cookies REL T} 28 59 A3 TR Th:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 A3 >3

trace BEL U2 2 39 AL EFLH

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 4 UUdecode 3+

wu BEL The 3 2 79 S EPTh

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C3.7 XML YA Z==2AA 5&

xmlrpe.client RES TheT 22 29 A3 e

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.

%
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C.3.8 test_epoll

test_epoll RES b3t 28 79| AL ZFFUh

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE-2 kqueue Q1 E 3] o] 2ol thal The 3} 2 9] AgHS ERFU T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

39 python/pyhash. ¢ ¢+ Dan Bernstein ®] SipHash24 €17 2] = 2] Marek Majkowski 2] =& o] 3Z 35| of
AsUT A7)l = thF 3 22 W&o 2FH o] s

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

C double 7} 219 71o] H3S 93 C T4 dtoa &} strtod S A|-Z 5= <Y Python/dtoa.c = X
http://www.netlib.org/fp/ ol A A& 4= 9J+= David M. Gay 2] 7‘0 o] £ 9] 3} Y oj| A] A 95t} 2009
W3d16¢o e Y& gdfl =t 22 Asd ¢ lﬂ'ol/‘ﬂé FA7F 23E o] JF YT

/****************************************************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*

WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C3. =%
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C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the
OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-corelopenssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

FE R ST T S N S R TR S N S S S S S S N S S e T S S S S N SRS N S T S T S
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ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L R

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eayl@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

ECRE T A A I S S N S N S S SN T N S N N . I T e N S N IS S S S N T N N T S S
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* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

*

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

pyexpat B2 WEE ——with-system-expat & F/38A] %+ 3t £ expat &2 AHE S ARG

shol =g ok

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 @FL WEE ——yith-system-1ibffi B FASA 9= 3t 3 libfi &2 AHES AFR

shof =g ok

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

(TF& sl A ol A%)
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NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

21ib L A2 H oA WA dib Ao YT eefs o] A o] A8 4 glow,
A2 Abg el e U th

ki
i

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 &8 A= & Al Hl o] 22 & -& cfuhash Z2 A EE 7|Hko 2 St}

[kl

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

(Th& sl AT ol A%
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from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

de01mal % W & ——with-system-libmpdec & 74 3}A] ¢+ Sk, 234 libmpdec 42~ AFE

2 ALgstel MEPUTh

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N H| 2 E A9 E

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/cl14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

(TF& sl A ol A%)
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* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

%
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sho] 3} o] WA
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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_PyCFunctionFastWithKeywords (C ] ©]
B 4), 186
_PyFrameEvalFunction (C Bl ©] & & 4), 151
_PyInterpreterState_GetEvalFrameFunc
(C 3, 151
_PyInterpreterState_SetEvalFrameFunc
(C 3, 151
_PyObject_New (C &%), 183
_PyObject_NewVar (C?ﬂ”\) 183
_PyTuple_Resize (C &), 110
_thread
2E, 148
2 )
bytearray, 90

bytes, 88

Capsule, 131
complex number, 87
dictionary, 113
file, 120

floating point, 86
frozenset, 116
function, 117
instancemethod, 118
integer, 83

list, 112

long integer, 83
mapping, 113
memoryview, 130
method, 119

module, 122

None, 82

numeric, 83
sequence, 88

set, 116

tuple, 110

type, 6,79

A

abort (), 39
abs
LH;Q- DT’ 66
abstract base class (F4 Hl o] E& ),
227
allocfunc (CHl o] ¥ & 4]), 217
annotation (] &= H| o] A), 227
argument (A}, 227
argv (in module sys), 145
ascii
W g, 59
asynchronous context manager (H] =5
g~ E A2 A}, 228
asynchronous generator (8% 7] A4 d o]
B]), 228
asynchronous generator iterator (H]%7]
A o] g o] B ¥ o] E]), 228
asynchronous iterable (H]% 7] °o]H#E),
228
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asynchronous iterator (B]% 7] o] o] §),
228

attribute (9] EEHE), 228

awaitable (O]9 o] € E), 228

B

BDFL, 228
binary file (H}°]\g] 5}Y), 228
binaryfunc (C H o] g & 4]), 218
buffer interface

(see buffer protocol), 7l
buffer object

(see buffer protocol),71
buffer protocol,71
builtins

2E,11,142,152
bytearray

A, 90
bytecode (M} E T &), 229
bytes

A, 88

g g, 59
bytes—like object (B}o]EEH AA)), 228

C

callback (%), 229
calloc (), 175
Capsule
A, 131
C-contiguous, 74, 229
class (8 2), 229
class variable (Z# 2 W), 229
classmethod
w7 g4, 187
cle