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P ML & Argument Clinic —i2 TAFE, WHZRECAS B FAEAE 0] S 80T T/E—— Argument Clinic A= 5L
N iZ e “Ha&”, CPython 7ETNF AR FM, JEHMEM A KIS, Pyobject *args (i
H PyObject *kwargs ) Sxpfiariifdi i) C A8 MI2RAd,

Argument Clinic % T AESEH L% H AR, JRRLAUIE. FHI, (1 CPython 12 KBTI L—(F i 2%
9, RELR LM AP TURGR . QRGN Argument Clinie, MR MAFFAL T T .

B, BAE Argument Clinic f#ge 7 H G081, HEA = EHmg, Snga ASEZEHE. A,
Argument Clinic fy B R FIE s 24 BOEM AT . DR ME RSB iT 4R EFi, HEARNF]IA
B AEE . (52 Argument Clinic &7 % 0] DASE BE K ié) i 42 T RIBAER I AES—F, A4
Y EMIS BRI RAD, A2 FE %) CPython ZHURNTE . X &b SEURNTIA B B )
IAh, Argument Clinic DA NE R{E, BB SALM SEUBATI 15— TAE. Python 4 —SEpg i H 44—
SRR AT R ATA T Argument Clinic [ H A5 & SCRF TR 13X 2L pR 4L

)5, Argument Clinic %)% &4 CPython B FRFHEMENE “247. PARTAIREA—DNEREL K
BEWMRE I 5. A T Argument Clinic, FAR 2 A Sl & 7!

1E5 Argument Clinic AER), MiZFi0— LS HEMGEEREZ, WS, Wk, Argument
Clinic BUFEILS LR AT B, AH S AR A BORBRAZ 2%, IR REHE A FH 45 Hh 9 AR5 B 118 22 BE I 1 8 i 2
s

2 BXRBISTOAE

Argument Clinic 5 CPython —E2424L, {iF Tools/clinic/clinic.py . FHEBITE, HHEE—IC
SAAE R SEL

’$ python3 Tools/clinic/clinic.py foo.c ‘

Argument Clinic 22474 C 307, AR A T A -

/*[clinic input] ‘

—HRB KA, MSERITA N, EEBE AU

’[clinic start generated code]*/ ‘

XPAT Z A BT 252 Argument Clinic F3I A o IrG 1T, BAEFFIE S RIAIREA T, SiFRh Argument
Clinic “3t”,

Argument Clinic 7Ef#ATR—BRIS, S IHER . fibi(E S RREZRGA C X, Jalid &R
HUEIRAR AR . BIAE Argument Clinic U E N AR Fi7R -



/*[clinic input]
. clinic input goes here ...
[clinic start generated code]*/
. clinic output goes here ...
/*[clinic end generated code: checksum=...]*/

QA ] —SCPFSE —ikiz4T Argument Clinic, W'ESZFFZ ARG HEE, 5 AMA B TR 4
e ALURMABAH L, Wb BAS a2,

A 288l Argument Clinic Hetha il il sy o 1 B8 A, EEIE BT f% R . GXe g
EI’JFHJ)’i* Rl 2 A ANSsh TR AR, ONHE Argument Clinic "FRE GBI Hy, XLl s#fs
ZR).

N TEWE, iz T Argument Clinic ] 2] ATE:
o WRERIEE—4T /*[clinic input] & #4517
e ¥R ([clinic start generated codel*/) WilJG—1T/2 4 R47.

e 5iJ5—47 (/*[clinic end generated code: checksum=...]*/) & &K¥F4T,
o TERIBITRIZEHRITZ I8Z N2 .
o TESSRATHIRLIR AT Z ]2 4 o Bt

o WITIATEIRR AT ITA SCA, #)e 2k (Argument Clinic 1 RALBRBINIBR, BoA i th ook
AT, ERAE—AER).

3 HBRYTEIR

FR T % Argument Clinic & Q] TARRY, by SR e — s 5 2 & 1. Nl M4 06 i
BAGLIR, R, AEIERLE CPython Rt T A, WINMEATHR AR, (LA RSES
NABIR RIS (Hn “REE” F A E7) . AR B RLERpR A, AT

TR
0. EHfR CPython J2HH By EL 25 HH A

1. B —HH pyArg_ParseTuple () B PyArg_ParseTupleAndKeywords () , HFR@#E
3K F Argument Clinic ) Python N &R . XHBEH T _pickle.Pickler.dump ().

2. GnSRXT PyArg_Parse BREAITE IR T DA R A&

0&
0!
es
es#
et
et#

BE LRI PyArg_ParseTuple (), NN F%—1 K%, Argument Clinic # 5£ 375 _F Ak tefk
Bl o HIXSEERZ m Y A — 55— U PR T B — 28I

Heah, R LRIEF pyArg_ParseTuple () B PyArg_ParseTupleAndKeywords () H.[d]—
ST LR ZEAY, 3035 5 PyArg_Parse DASM sRECR BEHT S8k, WP RER & G55 30 R
Argument Clinic, Argument Clinic /A 37 13515 ] BR 5 2 5250

3. AERRBCEITASIMPA IR, A

/*[clinic input]
[clinic start generated code]*/




4 9 R SO PATH RIS (clinic) T2 00, KEPrAMICHTA, BB 5K C
TR A BOZ B IR ZE MG SCAR, HATTEAR KT 80 M4F. (4% Clinic KO B SCRY
TR G )

RS FAFER I AT R ERGR MBI 4, L AT &I, (COREBATHZNEIE
—RERXT N BB help O B, SE—ATRHRYE RN 4 H ST )

ZN/IE

/*[clinic input]
Write a pickled representation of obj to the open file.
[clinic start generated code]*/

5. W SR AR R BA W2 47, Argument Clinic 25345, FrPAN BfOR T A 24T, “THE 17
I NFE SR AT R S B — B, H—A> 80 B0 BRATHA Il

O Bl SR A A LG — MR AT, FrbARBI RS — AT s ) .

6. LS FAFHR BT, M A BRI A RR, JRTe 24T, XNV 2 R ALY Python £4F%, 1l LR je /) 570
PR SE R AT DMBLIRIN A FRTT h, S IT TRIRA, , RO 2T TR A5 2K 4

ZNIIE

/*[clinic input]
_pickle.Pickler.dump

Write a pickled representation of obj to the open file.
[clinic start generated code]*/

7. WSRESE—IRAEIE C 30 H E] Argument Clinic fREER a3 MU HEA TR o S5 T Argument
Clinic HYEWN T C SCPETRFBPH T AG 3N Bl He rp AR 28 5618 include SC-F statics JEE T R—
Feo (TEX BARBIARIE S, KX PIAHAHSESA . )

ZEAALHR ) 2 BRI 5 % R 25 Python FUFHIR] . 15 & I HE 2L PyModuleDef B PyTypeObject H5E X
24 FR o

TER A FEA S, 703G H CiEF RBMWA 0 TRz 2R L Bl Er 280 s= 1, Al
FRIn1%Z LM PyTypeObject 55t

GiE

/*[clinic input]

module _pickle

class _pickle.Pickler "PicklerObject *" "&Pickler Type"
[clinic start generated code]*/

/*[clinic input]
_pickle.Pickler.dump

Write a pickled representation of obj to the open file.
[clinic start generated code]*/

MR T S8 SRR 4T B RIS KA THRR Y57 R K044 R SOR 45 H 04 T 4

4=
)ZEI
i,

REESHATI R R W

’name_of_parameter: converter

WERSHOTABOME, e 2 )5

’name_of_parameter: converter = default_value

Argument Clinic Xf “BRA{H” BT AMMEAR; HEEEBES A THA LS .
ESHAT T m—12547.



10.

11.

What'’s a ”converter”? It establishes both the type of the variable used in C, and the method to convert the
Python value into a C value at runtime. For now you’re going to use what’s called a “legacy converter”—a
convenience syntax intended to make porting old code into Argument Clinic easier.

BASHAEN “PyArg_Parse()* MBS HOPHIIL “AgXHI0”, HLANE S FATH R A fE I
efhtz. (“HXEoC” J format BRI 1-3 NP IEXAFR, T LS HUR I ek Bome %A i
R Rt RTINS A5 B, W2 arg-parsing ).

TR z# XN Z FAFARIC, EE 2-3 NPT AURI B AT
il

/*[clinic input]

module _pickle

class _pickle.Pickler "PicklerObject *" "gPickler Type"
[clinic start generated code]*/

/*[clinic input]
_pickle.Pickler.dump

obj: 'O’

Write a pickled representation of obj to the open file.
[clinic start generated code]*/

AR RS AT A | ERE A SO A B (E, XA . Argument Clinic fR352

HORA B (ER WL S RO T -

AR R BRSPS $, BIRE N2 XY 280, WS — R TSECaip s
—17 *, HWIGSEATHST

(_pickle.Pickler.dump Pif&=FAFEREREA , FTPAX B /SR A elsl . )

N C mAE B2 PyArg_ParseTuple () (M A& PyArg_ParseTupleAndKeywords ()),
W2 H G S80S AR E S HL .

AL Argument Clinic FHEFTG SRR L S OAGCE, ERE— M SEUEH—F T ImA—4> /
AIARIE S ZHATH ST -

HEX MRl @ & AERG BaATA S8 FOAMIE, 228 2. (DA Argument Clinic 7] fE
DGEE— R )

ZNIIE

/*[clinic input]

module _pickle

class _pickle.Pickler "PicklerObject *" "&Pickler Type"
[clinic start generated code]*/

/*[clinic input]
_pickle.Pickler.dump

Write a pickled representation of obj to the open file.
[clinic start generated code]*/

NEANSEERE DO TR, ERATS . (HX R Ed; w Ak X —24 .

N ZAT A SR S TR . BB RO PR IS — AT B HUE L2 4t — )=
ATV E 1A B SO T I B SOR AT R SRR B[R] S 4 alE . SC
AN Z AT E -

ZNIIE




12.

13.

/*[clinic input]

module _pickle

class _pickle.Pickler "PicklerObject *" "&Pickler Type"
[clinic start generated code]*/

/*[clinic input]
_pickle.Pickler.dump

obj: 'O
The object to be pickled.
/

Write a pickled representation of obj to the open file.
[clinic start generated code]*/

PRAFH RSO, SRJG181T Tools/clinic/clinic.py o & UHFAIEHLT FRNE —RE Pk
PAEA TR E, HFHAER T —A Lo b SOPF! FESCRGiR A PRI T Z ST, ATAEE

/*[clinic input]
_pickle.Pickler.dump

obj: 'O
The object to be pickled.
/

Write a pickled representation of obj to the open file.
[clinic start generated code]*/

static PyObject *
_pickle_Pickler_dump (PicklerObject *self, PyObject *obj)
/*[clinic end generated code: output=87ecadllé6lel2ac77 input=552eblc0f52260d9]*/

BAK, Q2R Argument Clinic AR A AT 1, A2 F WTEMAMGE P LI TH . AREB IEFHRI
Hid, BHZE Argument Clinic i FRET S0/

HTETRE, K <Rk’ RIBESA cc.h . THER o U E XA,
JEAE clinic BEHLZ )5 :

J

#include "clinic/_pickle.c.h"

THF KA Argument Clinic 2B iU SEURAT AL, & E-S5A RS EAHF .

TG, BROR PR RS A R A S EUE T R 8. ©A RS AT ] PyArg_ParseTuple () B
PyArg_ParseTupleAndKeywords () ; Ffiff Argument Clinic 4 KA R 7 42k A i BB

HK, 1545 pyArg_ParseTuple () B PyArg_ParseTupleAndKeywords () I FLFE N
Z A SEA R E, BERE 5805 k.

(Argument Clinic 2E BAgA% R — 2 R B IR IRE <o WRILA USRS CER DA 5 S5, XAk
FREEGE, PALEG,)

=, WA R B E A S8 (KR . Snfd 545 8 sl e e s B HR L), B IRER
ZASEAEP U I T AR

S, FERH AR S AR R, AN EREUE LA TR ES PyMethodDef 4514

#define __ PICKLE_PICKLER DUMP_METHODDEF \
{"dump", (PyCFunction)__pickle_Pickler_ dump, METH O, __pickle_ Pickler_dump__
—doc__},

LR LS NG AR P L R A RS 4651 PyMethodDe £ A M.

H F R X LS FEEA—B, 5% Argument Clinic FRE0E X, I E BT Tools/clinic/
clinic.py , HZ TAoHMIHE,




14 5, WMRE 12 “SA” BB W% N E R B S BD BTE . R
TR BB A 2, (BAR BT SRR AE S o PR H 2 B A A RS A A8 51 BT A
TR Python T WLE S HLRI N L S A SREI S8 AR SEBUAS 4 X LA R L T AR 44
HITREIE.

PEARERAES, BT RE A — T . BRI RAZIITT Bk

static return_type
your_function_impl (...)
/*[clinic end generated code: checksum=...]*/

{

T /& Argument Clinic A= B RCIR(E A SR AR AL BREN %35 AT B RKHES, B & sE Bt
s

ZNAE

/*[clinic input]

module _pickle

class _pickle.Pickler "PicklerObject *" "gPickler_ Type"
[clinic start generated code]*/

/*[clinic end generated code:.
—checksum=da39a3eebe6b4b0d3255bfef95601890afd80709] */

/*[clinic input]
_pickle.Pickler.dump

obj: 'O’
The object to be pickled.
/

Write a pickled representation of obj to the open file.
[clinic start generated code]*/

PyDoc_STRVAR(__pickle_Pickler_dump__doc__,
"Write a pickled representation of obj to the open file.\n"
u\nn

static PyObject *
_pickle_Pickler_ dump_impl (PicklerObject *self, PyObject *obj)
/*[clinic end generated code:.
—checksum=3bd30745bf206a48f8b576alda3d90r55a0a4187]*/
{
/* Check whether the Pickler was initialized correctly (issue3664).

Developers often forget to call __init___ () in their subclasses, which
would trigger a segfault without this check. */
if (self->write == NULL) {

PyErr_Format (PicklingError,
"Pickler.__init__ () was not called by %s.__init__ ()",
Py_TYPE (self)->tp_name);

return NULL;

if (_Pickler_ClearBuffer(self) < 0)
return NULL;

15. BiCf3 3] PyMethodDef G5MRYRIL? $REI R B+ C AR PyMethodDef 4544, BN L1
I (WCPRRBCRERGY , FRESTE SRR IE; R AR AR L, WA RERTESREIR
LKA T )

HE, ZRHA —MES . A HZEE A WERSEH pyMethodDe £ B}, i Z77E45 RIS



25T,
ZNGIE

static struct PyMethodDef Pickler_methods[] = {
_ PICKLE_PICKLER_DUMP_METHODDEF
__ PICKLE_PICKLER_CLEAR_MEMO_METHODDEF
{NULL, NULL} /* sentinel */

bi

16. g%, AJaAT MBI . ARSI AGH ) i S5 s i, HLX Python
ANAT SRR AT LI AEAE o

ZHHA—A, f inspect . signature () BT THIREL L, BAEMZHFeBt— AR !
PR, BIAEC 41 Argument Clinic B4 T 55—~ R %L

4 Btk
B Argument Clinic [y}l ZER0EL LS T35, WAl —Sbi A T .

4.1 Symbolic default values

RS SHIBIMEARE R RSB H RIS A R B

« BUHAUER BRI R0 .

R

* True ., False fl None .

- LB IF MR S AR, 0 sys.maxsize,
WRARIEEN A, XEAE from_builtin() (Lib/inspect.py) HEEHH.
(AR TTRETFZMPAAHAL, PAGERT AR CONSTANT - 1 ZRR5ERERA.)

4.2 3t Argument Clinic £y C BBFITEHITES S

Argument Clinic 2 [ 328 HAE BT R EA 44 . WRAE B A AR S LA 9 C B¢, X B/R AT BE 2 3 i
L, AR T 5 G C BB AR, R EAE R BOE IR I A RS T "as” , RSP B2
I R 4% - Argument Clinic R LAZ R B BRI (ZRISH)) o807, SRJRHERHNE " _impl™,
I EF AR 2R -

BN, EXf pickle.Pickler.dump A8 C BRBHATHE NS, WATFFR:

/*[clinic input]
pickle.Pickler.dump as pickler_dumper

JE BB it 4 ) pickler_dumper (), MMiSEHBRECMAER v 4 “pickler_dumper_impl()“.

[FEFER AR R R B HS SO Python 144, BXE CHEF T ATREAIR T . Argument Clinic £
545 Python i C tholFl— - BHBUR I 045, HEE AL mas” -

/*[clinic input]
pickle.Pickler.dump

obj: object
file as file_obj: object

QS




protocol: object = NULL

*

fix_imports: bool = True

XL Python (Z£4Hl keywords $idls) HHMAFRZE file, 1 CIEF PRGN file_ob].
self %i&tﬁﬂ%i&ﬁiﬁ%z o

4.3 FH PyArg_UnpackTuple 3t #it {7k

FEUR R AR AR ]l PyArg_UnpackTuple () TS5, RESHIIASH, HRENSE0E L
 object. AJPAFRRE type B8, PAEREFEH N AERIRAL. I SEE N FRiC R HIA B (FEf)e
—ABHUEmE ML /).

Hal, FrAsi RS M8l pyArg_ParseTuple () , (HARRSMUH .

4.4 SESHE

AL B SR BT B T Rk SR R BT 2 TR E SRR, BRI switch B4
BT R AR PyArg_ParseTuple () PAM. (XEEHRECAREZ HIAXBFWSE. ) ERA
PyArg_ParseTupleAndKeywords () ZH], XM= E TR L%

BRI AN R BOE 5 ] AR A R ] PyArg_ParseTupleAndKeywords ()  AIESEUFBLAER =,
EHAREH T ML H] . X2 m R0, PyArg_ParseTupleAndKeywords () HANREE 4 SCRRHE
g, BRG] TFR2NERE range (), BERULFESEN 20GHE DRSS 50012
curses.window.addch (), BEMHNSECE 4, UHFERTEE. (B840 < M y; 0R T EE
RHEAT x, WAEEHEA <y IRREA x , MWARREEA v).

ANEE LU, Argument Clinic [ H AR FEA MR TE P E LT R A Bl CPython P & S AU T .
H I, Argument Clinic 3R I FTIBRY T ik 2005 Sk SEF X R dfr 5 5. mlsdedl R —iE (L A S5l
AT AEE TR S B 2208 A1, R T A B S

s Ik GEH T 2RI PyArg_ParseTuple () BYRREL! RH AEAT H AL 7 AT S50 iR %k,
1% JU-F R W] e 2540k Argument Clinic ff##T. H BT, SR AT BE2H ) sRECE Python Hr G A RIS HER
12545, >k Python N RESEARX M . T8 1T Bkt e (o FH w] e 2 .

T TR, WAEE NS EEIE N L [, X EESEUE N 1, BT R BT, R
[fi;& curses.window.addch R TIERAN T, BINSERE G — S50k

/*[clinic input]
curses.window.addch

[

x: int
X-coordinate.

y: int
Y-coordinate.

1

ch: object
Character to add.

[
attr: long
Attributes for the character.

]

QS




R
-t dH HaxBmAEA TR ESIANSH S H N nt B, 2K
group_{direction}_{number}, HH {direction} BT HSEH T VESE right B
52 left, il {number} @& PEMWEFE (M 1R, FRUSHASUTFSHZ RMMER. 7F
WA RBET, AR BHSEHNESECR R NE, AT SHANZSEChIEES . g #
AR, BREEARRBHTIESZ2RIE TES,

o WERATAHAELTHSR, WA AT 2R T AR T S H A

© TEBAEPITHIEOLT , SR AR E G T 28N (FERHSEZH) .
o A A RE A AL B S AL

o ATEEL AR T AR o 3 Z07E T R AR e T

4.5 XMEIEH Argument Clinic #{#28, MAR “FHHkiRas"

N T AE R, R i g, SEBLER —CE ] Argument Clinic fFSAE, _Eib %k~ fajid iy 2
ARG IR gy R —MREITENE, HBtE Ao ik A R RS AR iE T
Argument Clinic . $L[ 1, fEFHH Python 3.4 BRSNS, WA IER A -

AR, TRERPTA (SHER T EUERY Argument Clinic He#igiE:. AT
o CrEHRLA S T T, T N

. ﬁ%*ﬁfﬁg% MR AR OISR, X B TR 2O L 2R, ARG s TR A 3
FHEE S

o JREETRESA RIS EURN I, RAU#IE PyArg_ParseTuple () SCRFIIRE: i fh R 1k
REICTEE T G AR AR I 25K

I, FHRANBEZHE— RN, WHNEEARGRE, AR ESHE .

{52, Argument Clinic (RfE58) #eA0eas i) TEE ARG Python eRALIR T o FLA01 R bR B8 AT W g
MSE (T R EERIBGERIAE) , AT A IS SE S . PRI bool #l bool () /&5 4l Rl ks .

Argument Clinic FHgs i A SN Y. Irf Argument Clinic Feffedi i 452 AR B4

c_default ZSHAIE CIEF PINBGAME. BHACKUL, 2 “MrREc H R Er
WItaAES . FHYES: Withe section on default values « & SUHFERFER

annotation ZMMIEMHME. HATMASES, Ko PEP 8 HliE Python AR LA
BEAh, FURARGRIE W2 BN B A NS TSI R S X

accept —ZH Python 54! (WBEIAA DNEAY); F T FR I H a2 X B A1 Python 244 (I
JEE AR RSO R R aRA R A R .

FrEREHZ None, IHFEE AN NoneType.

bitwise HIFIL/TS5HE. HARSHFE Python LS AR, AT (TR A
#, AIER At —.

conve:g;e: HA object i A L HF. AHEA CHHREFEEATR, HTRXT RN
JRAE AL,

encoding H Y FArE:. 1555 % Python str(Unicode) ¥4t °8 C 1EF HY char * BB )
It

subclass_of HF object ##ugs A . FoK Python {H/E Python 287728, H CiE
EEZT

10



https://www.python.org/dev/peps/pep-0008

type Hff object fil self ¥4 A S . fEEM TR RN C LR, BHAEE
"PyObject *",

zeroes YT FERFH . WHH True, WAFLEEFH#RA NUL FH45 ("\\0"). FREHRMEK
FERfE IS 4N <parameter_name>_length SEE A, IRAEFAFHRSEIN G .
R, HARIASEINAGHREIER AR EFEXESHEmMNE) PyArg_ParseTuple #X 1L
PUSCEI, AT RBEER . A H R REARTE E bitwise=True §iZHH unsigned_short., B
SEAA BEHA AT AT, EIX B SO 5% WS BT 30 BA% AL B G . i PA Argument Clinic 48
FH . (B, EORBIEASE.)

RN TG B S SR R 0L . ZE R ARG A, R IR BRI SOR.

'B' unsigned_char (bitwise=True)

'b'!' unsigned_char

'c! char

'C! int (accept={str})

'd’ double

'D' Py_complex

'es' str (encoding='name_of_encoding')

'es#' str (encoding="'name_of_encoding', zeroes=True)
'et! str (encoding='name_of_encoding', accept={bytes, bytearray, str})
'et#' | str(encoding="'name_of_encoding', accept={bytes, bytearray, str}, zeroes=True)
‘£ float

'h' short

'H' unsigned_short (bitwise=True)

it int

T unsigned_int (bitwise=True)

k' unsigned_long (bitwise=True)

'K!' unsigned_long_long (bitwise=True)

'l long

'L! long long

'n' Py_ssize_t

'O object

‘ol object (subclass_of="'&PySomething_Type')
'O&! object (converter='name_of_c_function')
'p! bool

'S PyBytesObject

's'! str

's#! str (zeroes=True)

's*! Py_buffer (accept={buffer, str})

'U’ unicode

'u' Py_UNICODE

uf! Py_UNICODE (zeroes=True)

"w*! Py_buffer (accept={rwbuffer})

'y! PyByteArrayObject

'y! str (accept={bytes})

'y#! str (accept={robuffer}, zeroes=True)

ty*! Py_buffer

'z Py_UNICODE (accept={str, NoneType})

2% Py_UNICODE (accept={str, NoneType}, zeroes=True)
'z! str (accept={str, NoneType})

'z str (accept={str, NoneType}, zeroes=True)
tz*! Py_buffer (accept={buffer, str, NoneType})

BT, TR BB T pickle . Pickler.dump:,

11



/*[clinic input]
pickle.Pickler.dump

obj: object
The object to be pickled.
/

Write a pickled representation of obj to the open file.
[clinic start generated code]*/

LR ROREHRA — L, LR KSR T AR . B0, unsioned_int Bt (UKPTH
unsigned_HEHif) MIDARIRTE bitwise=True . MBI ZATSITHTIIERAE, i LR 2B 00
B SR HAROREIE — 4.

Argument Clinic £ FIBILATHHR . B MFEAMBMEA N THZN 2SN, URE S SHIGIAL.

HBHzfT Tools/clinic/clinic.py ——converters FHLHEMS 52 BT F .

4.6 Py_buffer

TEMEH Py_buffer #Ras (B0F 's*'. "wr', vry B 20 BGER) B, R AR AL b
X i pyBuffer_Release (). Argument Clinic 4 IS4 B 3h5e L ER/E (FEfEreREh) .

4.7 BREEIRES

LRI 2 B AR LA oy, RO TR R NAT RN EHX N A

HELREAET, X APITARRAL S E 2R EE, WAL, TaRifEmBNT
frE. (H “PBGfEinsy” ARS8 X2 2% AW s ix e n g ) . kg ootie
MSECT R T AN SEG S8 AR converter™ (T "70&). subclass_of * (M T
TTot), B2 encoding (KT e JFKIKEIT).

T ) subclass_of W, W AEIL T %M F| object () M7 — 1M HE XS type, T K
BB LA, B, b T RX R Z PyUnicode_Type W13, W AEAR R M #% i 4%
object (type='PyUnicodeObject *', subclass_of='&PyUnicode_Type').,

Argument Clinic J 2 R Al BEAFAE— 8 &R T e TP B — R EW. T LHRS
PyArg_Parse I, BE BAIDATEIZATINURIE 445 PyArg_ParseTuple () WSS FAFER . HIAE
XA FAFHLAHE Argument-Clinic FiALBRI BEATAE i . X BRI HEBCER; PAERE A0 X Fg =X
HITHSCRe, I R AT . XA R BT H A A3 CPython A B B2k e FFkiytg X Bif 2
Bl AF S RE IR AT

4.8 SHHEAE
ZREBNE T AR Z ME I A i BRI DU FAFH L int 5 float 7] .

foo: str = "abc"
bar: int = 123
bat: float = 45.6

b T AT Python F4TAm] P B &

yep: Dbool = True
nope: bool = False
nada: object = None

XHERAE NULL M LA GRS IR BN 30, IR SiE T 24l
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4.9 Bfi\{E NULL

YT FLFEREMAN R SHN T, nTPAR A None, EREAEBIAE. (HiXEWERE SR C ARV N
Py_None. AT AL, $#4ET—EFRE “NULLY, HBHt& 0 T ik Python A HERIAEHEZ None,
i C As @ N &) iRkl NULL,

4.10 RAEIMEMTRERX

SRBONEA U] AR PR . B0 DA — e B FAs, nERIN Rz AT M R i@t . (HiX
MSCRPH BRI AT, ROATAAE— LA R T 3L

DA T 07

foo: Py_ssize_t = sys.maxsize - 1

sys.maxsize FEANFRG TG HEA ANFEAIE. Fik, Argument Clinic AN RE ] HLHLZE AR IEERBE X 3
ﬁiﬁg?&ﬁ%ﬂ? CIBEFME S . T ABRNEDR I 268 X0 0y s ok, AT A7 SR pR B 24 i 2
R AE

TEXT IR AT RAERS, WA AT 282 25 e? SRS RRE T T B B serbe R, i
BEHUHT A 440 max_widgets Y@ML, E#EGIHEIAT.

foo: Py_ssize_t = max_widgets ‘

TR FR AT Y FidE ) 542 sys.modules &4k . Al sys.maxsize g2 WLk ENM. (HH
HIEANFIE F P2 m AR R sk e 2 gt b, BT ASRc T A 2] Python £ TN 2R AR ER . )

(B T A XA (ERAE, BME Argument Clinic JoiETHE H IEF C $8EH. AR ERAH . 7
i FH ek 2k, 0T [ s 0 28 1) “c_default 28382 C B H RIS RE K.

foo: Py_ssize_t (c_default="PY_SSIZE_T_MAX - 1") = sys.maxsize - 1 ‘

WA A S 2% . Argument Clinic Joyk S e HERIBAZH AR Mt LBERIERER 2 A3
{H, HICIR SKFRAIbE . M ZRBAIZR 20/ G, BERAEIZA T BEAH I R0

el —rl, BT RB A RERR S CIEFE, FrLAMPAEVFZIRE . DURSH TS0 ) Python
Rk

* ThREVAH]

o« fTifiEM] (3 if foo else 5)

« FHASEE (<11, 2, 31)

o DIRIE AT IR AE B 2k
« ol K. BA. FHPTFE

4.11 REI¥: s

Argument Clinic 2E i FHA BREERIA 2% 1] PyObject *, {HZilH C sREIAE 552 BN HELE C Ak
TR, R HHER S PyObject * fE 45 . Argument Clinic 7] DAY A S48 Python 25854454
A C BB M AT /R BME A C 2845454 Python ZRZA1NE?

RO CIRMIFEEE RTE. ERHEA RS SBR[ AR C i F 28, RIGTEAEMY (IFFEA) B
BohimnACRs, DA Cil S EAAH N GG PyObject

AR B ARG TR 5 SRR O 280 R I e e i s SO0 50, BT R BOR M EL YA . 3R (ol
{EFHES AT R S SRR A, 225, SHOUAKET, IR BB S BN ] & 055

o

(AR ELA R HE] T "as ™ LR EMEHES R, "as™ AT R FHEEAAS 2 /. )
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AR R g A TE— N AR IR R R AT RoR Yl e BT B 2k [ — R
NULL) f8%f, RIMOURE] NULL, (AR A 78 Ryl el e . A BB 2 A A(E . Argument
Clinic /B AR BRIE? Moy 52 IR AR S IS T4 M URE RARFIREL. WRR %Ik
H, HBE T (PyErr_Occurred () i&[A| True), HRALEMAYAR S EEZa . B, 2t
AR AT IE H 2 1Y

H i Argument Clinic H 32/ DEU LR GR B L 4% -

bool

int

unsigned int
long

unsigned int
size_t
Py_ssize_t
float

double
DecodeFSDefault

X LA SR AR TR BB E . Bl 3 AN (R o] -1 W8 4. DecodeFSDefault ik [{HEALZ
const char *; FR[E] NULL $841WZER 4.

(&4 —A> NoneType ¥ ffdf /@ LI PEFTAY, YIRS IRIE] Py_None , RMGMIR[E NULL, HAN& N
Py_None fJ5 I MAIAHE B EMEN , HMA).

HBZ247 Tools/clinic/clinic.py —-converters , HIR[#FH Argument Clinic 7 #:0 B 1& [BI{E
gy, WEHSE

4.12 EHERBIRL

WA LA LR, B4 7 AR Clinic ) “Tole” Thee. Toe JGHENSE AR INA:
« 2R, i

- #FR
- Feddy (A EH2H0)
- BRIAE

— SISO A
— ) (FUACE. MrEdocEy . HAEET)
o R[S
MR A JE BT L I SO A e s SRR AR s — I SR
T B R T

/*[clinic input]
module.class.new_function [as c_basename] = module.class.existing_function

Docstring for new_function goes here.
[clinic start generated code]*/

(E%ﬁ&ﬂ%(i?ﬁﬁﬂ%ﬁﬁ%ﬁ%@% AP module. class FUg TULHT, A~ s BRI (] 4
HEAR)

XA, B ATEIR PO R T e e e e SR AT B . R A e W AS T,
3O, BT R B AT 24 1 SO A E S
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4.13 @AM Python £33

N N AT 240 S Python AR, 7T C SCfF, JHZ K Argument Clinic (24 7IRAS . HIAR
e HiE g X—A> Python .

Python B[}/ FE 45 Argument Clinic BRI . W1F R

/*[python input]
# python code goes here
[python start generated code]*/

Python H NI FT A (RS ER S AEAT I AT . BRINE A stdout 1Y I SCARER B EE [l B BRS Y “Hi il 7
ar

PATBIT42% 7 Python 5, JIFHE C AU Fp s n— A SR A =

/*[python input]

print ('static int __ignored_unused_variable__ = 0;")
[python start generated code]*/

static int __ignored_unused_variable__ = 0;
/*[python checksum:...]*/

4.14 ¥ self BivBBAE

Argument Clinic Ji]—ERINFEAds BBl —A> “self” 2%k, H3HRE self 501 type BN FEHIZRAY
BHEER) “IR M SEBIRFEER" . Aid Argument Clinic FIF5Hes v 9 G, WRIH IR E — M iEfeay. HE
FHCMH self SHEIENIME—NSEEITT, it 2E self_converter WLl a 1.
XA LMR? BT ER self B9A, 8 HA R BRIAZFR.

WATHEE self XY A E SCRBE? WERAA self JERMIFA— M ek %L, W PAEL#Z (] Argument
Clinic B self fiidy, HLEMARIEN type SHMAA:

/*[clinic input]
_pickle.Pickler.dump
self: self (type="PicklerObject *")
obj: object

/

Write a pickled representation of the given object to the open file.
[clinic start generated code]*/

WA R 2 BB A — 281 self, MG IFAIE B O RFEHees, HKH self_converter JRHE
i type M-

/*[python input]

class PicklerObject_converter (self_converter) :
type = "PicklerObject *"

[python start generated code]*/

/*[clinic input]

_pickle.Pickler.dump
self: PicklerObject
obj: object

/

Write a pickled representation of the given object to the open file.
[clinic start generated code]*/
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4.15 Writing a custom converter

As we hinted at in the previous section... you can write your own converters! A converter is simply a Python class
that inherits from CConverter. The main purpose of a custom converter is if you have a parameter using the O&
format unit—parsing this parameter means calling a PyArg_ParseTuple () “converter function”.

Your converter class should be named *something*_converter. If the name follows this convention, then
your converter class will be automatically registered with Argument Clinic; its name will be the name of your class
with the _converter suffix stripped off. (This is accomplished with a metaclass.)

You shouldn’t subclass CConverter.__init__ . Instead, you should write a converter_init () func-
tion. converter_init () always accepts a self parameter; after that, all additional parameters must be
keyword-only. Any arguments passed in to the converter in Argument Clinic will be passed along to your
converter_init ().

There are some additional members of CConverter you may wish to specify in your subclass. Here’s the current
list:

type The C type to use for this variable. type should be a Python string specifying the type, e.g. int. If this is
a pointer type, the type string should end with ' *'.

default The Python default value for this parameter, as a Python value. Or the magic value unspecified if
there is no default.

py_default default as it should appear in Python code, as a string. Or None if there is no default.
c_default default as it should appear in C code, as a string. Or None if there is no default.

c_ignored_default The default value used to initialize the C variable when there is no default, but not spec-
ifying a default may result in an "uninitialized variable” warning. This can easily happen when using option
groups—although properly-written code will never actually use this value, the variable does get passed in to
the impl, and the C compiler will complain about the "use” of the uninitialized value. This value should always
be a non-empty string.

converter The name of the C converter function, as a string.

impl_by_ reference A boolean value. If true, Argument Clinic will add a & in front of the name of the variable
when passing it into the impl function.

parse_by_reference A boolean value. If true, Argument Clinic will add a & in front of the name of the
variable when passing it into PyArg_ParseTuple ().

Here’s the simplest example of a custom converter, from Modules/zlibmodule.c:

/*[python input]

class ssize_ t_converter (CConverter) :
type = 'Py_ssize_ t'
converter = 'ssize t_converter'

[python start generated code]*/
/*[python end generated code: output=da39a3eeb5e6b4b0d input=35521e4e733823c7]*/

This block adds a converter to Argument Clinic named ssize_t. Parameters declared as ssize_t will be declared
as type Py_ssize_t, and will be parsed by the ' O& ' format unit, which will call the ssize_t_converter
converter function. ssize_t variables automatically support default values.

More sophisticated custom converters can insert custom C code to handle initialization and cleanup. You can see
more examples of custom converters in the CPython source tree; grep the C files for the string CConverter.
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4.16 Writing a custom return converter
Writing a custom return converter is much like writing a custom converter. Except it’s somewhat simpler, because
return converters are themselves much simpler.

Return converters must subclass CReturnConverter. There are no examples yet of custom return converters,
because they are not widely used yet. If you wish to write your own return converter, please read Tools/clinic/
clinic.py, specifically the implementation of CReturnConverter and all its subclasses.

4.17 METH_O and METH_NOARGS

To convert a function using METH_ O, make sure the function’s single argument is using the object converter, and
mark the arguments as positional-only:

/*[clinic input]
meth_o_sample

argument: object
/

[clinic start generated code]*/

To convert a function using METH_NOARGS, just don’t specify any arguments.

You can still use a self converter, a return converter, and specify a type argument to the object converter for
METH_O.

4.18 tp_new and tp_init functions
You can convert tp_new and tp_init functions. Just name them _ _new__ or __init__ as appropriate.
Notes:

¢ The function name generated for __new__ doesn’t end in __new___ like it would by default. It’s just the
name of the class, converted into a valid C identifier.

* No PyMethodDef #define is generated for these functions.
e __init__ functions return int, not PyObject *.
 Use the docstring as the class docstring.

e Although __new__and__init__ functions must always accept both the args and kwargs objects, when
converting you may specify any signature for these functions that you like. (If your function doesn’t support
keywords, the parsing function generated will throw an exception if it receives any.)

4.19 Changing and redirecting Clinic’s output

It can be inconvenient to have Clinic’s output interspersed with your conventional hand-edited C code. Luckily, Clinic
is configurable: you can buffer up its output for printing later (or earlier!), or write its output to a separate file. You
can also add a prefix or suffix to every line of Clinic’s generated output.

While changing Clinic’s output in this manner can be a boon to readability, it may result in Clinic code using types
before they are defined, or your code attempting to use Clinic-generated code before it is defined. These problems
can be easily solved by rearranging the declarations in your file, or moving where Clinic’s generated code goes. (This
is why the default behavior of Clinic is to output everything into the current block; while many people consider this
hampers readability, it will never require rearranging your code to fix definition-before-use problems.)

Let’s start with defining some terminology:

field A field, in this context, is a subsection of Clinic’s output. For example, the #define for the PyMethodDef
structure is a field, called methoddef_define. Clinic has seven different fields it can output per function
definition:
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docstring_prototype
docstring_definition
methoddef_define
impl_prototype
parser_prototype
parser_definition
impl_definition

All the names are of the form "<a>_<b>", where "<a>" is the semantic object represented (the parsing
function, the impl function, the docstring, or the methoddef structure) and "<b>" represents what kind of
statement the field is. Field names that end in "_prototype" represent forward declarations of that thing,
without the actual body/data of the thing; field names that end in "_definition" represent the actual
definition of the thing, with the body/data of the thing. ("methoddef" is special, it’s the only one that ends
with "_define", representing that it’s a preprocessor #define.)

destination A destination is a place Clinic can write output to. There are five built-in destinations:
block The default destination: printed in the output section of the current Clinic block.

buffer A text buffer where you can save text for later. Text sent here is appended to the end of any existing
text. It’s an error to have any text left in the buffer when Clinic finishes processing a file.

file A separate “clinic file” that will be created automatically by Clinic. The filename chosen for the file
is {basename}.clinic{extension}, where basename and extension were assigned the
output from os.path.splitext () run on the current file. (Example: the £ile destination for
_pickle.c would be written to _pickle.clinic.c.)

Important: When using a £i1le destination, you must check in the generated file!

two—pass A buffer like buffer. However, a two-pass buffer can only be dumped once, and it prints out
all text sent to it during all processing, even from Clinic blocks affer the dumping point.

suppress The text is suppressed—thrown away.
Clinic defines five new directives that let you reconfigure its output.

The first new directive is dump:

dump <destination>

This dumps the current contents of the named destination into the output of the current block, and empties it. This
only works with buf fer and two-pass destinations.

The second new directive is output. The most basic form of output is like this:

output <field> <destination>

This tells Clinic to output field to destination. output also supports a special meta-destination, called
everything, which tells Clinic to output all fields to that destination.

output has a number of other functions:

output push
output pop
output preset <preset>

output push and output pop allow you to push and pop configurations on an internal configuration stack, so
that you can temporarily modify the output configuration, then easily restore the previous configuration. Simply push
before your change to save the current configuration, then pop when you wish to restore the previous configuration.

output preset sets Clinic’s output to one of several built-in preset configurations, as follows:
block Clinic’s original starting configuration. Writes everything immediately after the input block.

Suppress the parser_prototype and docstring_prototype, write everything else to
block.
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file Designed to write everything to the “clinic file” that it can. You then #include this file near
the top of your file. You may need to rearrange your file to make this work, though usually this
just means creating forward declarations for various t ypede f and PyTypeObject definitions.

Suppress the parser_prototype and docstring_prototype, write the
impl_definition toblock, and write everything else to file.

The default filename is " {dirname}/clinic/{basename}.h".

buffer Save up most of the output from Clinic, to be written into your file near the end. For Python
files implementing modules or builtin types, it’s recommended that you dump the buffer just above
the static structures for your module or builtin type; these are normally very near the end. Using
buf fer may require even more editing than £ile, if your file has static PyMethodDe £ arrays
defined in the middle of the file.

Suppress the parser_prototype, impl_prototype, and docstring_prototype,
write the impl_definition to block, and write everything else to file.

two—pass Similar to the buf fer preset, but writes forward declarations to the two—-pass buffer,
and definitions to the buf fer. This is similar to the buf fer preset, but may require less editing
than buffer. Dump the two-pass buffer near the top of your file, and dump the buffer
near the end just like you would when using the buf fer preset.

Suppresses the impl_prototype, write the impl_definition to block, write
docstring_prototype, methoddef_define, and parser_prototype to
two-pass, write everything else to buffer.

partial-buffer Similar to the buf fer preset, but writes more things to b1 ock, only writing the
really big chunks of generated code to buf fer. This avoids the definition-before-use problem of
buffer completely, at the small cost of having slightly more stuff in the block’s output. Dump
the buf fer near the end, just like you would when using the buf fer preset.

Suppresses the impl_prototype, write the docstring _definition and
parser_definition to buffer, write everything else to block.

The third new directive is destination:

destination <name> <command> [...]

This performs an operation on the destination named name.
There are two defined subcommands: new and clear.

The new subcommand works like this:

destination <name> new <type>

This creates a new destination with name <name> and type <t ype>.

There are five destination types:
suppress Throws the text away.
block Writes the text to the current block. This is what Clinic originally did.
buffer A simple text buffer, like the “buffer” builtin destination above.

file A text file. The file destination takes an extra argument, a template to use for building the file-
name, like so:

destination <name> new <type> <file_template>

The template can use three strings internally that will be replaced by bits of the filename:
{path} The full path to the file, including directory and full filename.
{dirname} The name of the directory the file is in.

{basename} Just the name of the file, not including the directory.
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{basename_root} Basename with the extension clipped off (everything up to but not
including the last ’.’).

{basename_extension} The last ’.” and everything after it. If the basename does not
contain a period, this will be the empty string.

If there are no periods in the filename, {basename} and {filename} are the same, and {extension}
is empty. ”{basename }{extension}” is always exactly the same as ”{filename}”.”

two—-pass A two-pass buffer, like the ”two-pass” builtin destination above.

The clear subcommand works like this:

destination <name> clear

It removes all the accumulated text up to this point in the destination. (I don’t know what you’d need this for, but I
thought maybe it'd be useful while someone’s experimenting.)

The fourth new directive is set:

set line_prefix "string"
set line_suffix "string"

set lets you set two internal variables in Clinic. 1ine_prefix is a string that will be prepended to every line of
Clinic’s output; 1ine_suffix is a string that will be appended to every line of Clinic’s output.

Both of these support two format strings:
{block comment start} Turns into the string /*, the start-comment text sequence for C files.
{block comment end} Turns into the string * /, the end-comment text sequence for C files.

The final new directive is one you shouldn’t need to use directly, called preserve:

preserve

This tells Clinic that the current contents of the output should be kept, unmodified. This is used internally by Clinic
when dumping output into £1 1e files; wrapping it in a Clinic block lets Clinic use its existing checksum functionality
to ensure the file was not modified by hand before it gets overwritten.

4.20 The #ifdef trick

If you’re converting a function that isn’t available on all platforms, there’s a trick you can use to make life a little
easier. The existing code probably looks like this:

#1ifdef HAVE_FUNCTIONNAME
static module_functionname (...)

{

}
#endif /* HAVE_FUNCTIONNAME */

And then in the PyMethodDef structure at the bottom the existing code will have:

#ifdef HAVE_FUNCTIONNAME
{'functionname', ... },
#endif /* HAVE_FUNCTIONNAME */

In this scenario, you should enclose the body of your impl function inside the #ifdef, like so:

#1ifdef HAVE FUNCTIONNAME
/*[clinic input]
module. functionname

(N gkze)
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[clinic start generated code]*/
static module_functionname (...)

{

}
#endif /* HAVE_FUNCTIONNAME */

Then, remove those three lines from the PyMethodDe £ structure, replacing them with the macro Argument Clinic
generated:

MODULE_FUNCTIONNAME_METHODDEEF

(You can find the real name for this macro inside the generated code. Or you can calculate it yourself: it’s the name
of your function as defined on the first line of your block, but with periods changed to underscores, uppercased, and
" METHODDEF" added to the end.)

Perhaps  youre  wondering: what if HAVE_FUNCTIONNAME isn’t defined? The
MODULE_FUNCTIONNAME_METHODDEF macro won't be defined either!

Here’s where Argument Clinic gets very clever. It actually detects that the Argument Clinic block might be deactivated
by the #ifdef. When that happens, it generates a little extra code that looks like this:

#1ifndef MODULE_FUNCTIONNAME_METHODDEF
#define MODULE_FUNCTIONNAME_METHODDEF
#endif /* !defined (MODULE_FUNCTIONNAME_METHODDEF) */

That means the macro always works. If the function is defined, this turns into the correct structure, including the
trailing comma. If the function is undefined, this turns into nothing.

However, this causes one ticklish problem: where should Argument Clinic put this extra code when using the block”
output preset? It can’t go in the output block, because that could be deactivated by the #1ifdef. (That’s the whole
point!)

In this situation, Argument Clinic writes the extra code to the "buffer” destination. This may mean that you get a
complaint from Argument Clinic:

Warning in file "Modules/posixmodule.c" on line 12357:
Destination buffer 'buffer' not empty at end of file, emptying.

When this happens, just open your file, find the dump buffer block that Argument Clinic added to your file (it'll
be at the very bottom), then move it above the PyMethodDef structure where that macro is used.

4.21 Using Argument Clinic in Python files

It’s actually possible to use Argument Clinic to preprocess Python files. There’s no point to using Argument Clinic
blocks, of course, as the output wouldn’t make any sense to the Python interpreter. But using Argument Clinic to run
Python blocks lets you use Python as a Python preprocessor!

Since Python comments are different from C comments, Argument Clinic blocks embedded in Python files look
slightly different. They look like this:

#/* [python input]

#print ("def foo(): pass")
#[python start generated code]*/
def foo(): pass

#/* [python checksum:...]*/
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