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Argument Clinic i 3222 H b, J23% CPython H1 [ T A SHRITARS . XERE, WIREIEREA RE N
By Argument Clinic —& TAF, WX RO BFFAEATAT S Z0AT T4 Argument Clinic A& G QRS Y %2
A “HAE”, CPython £7E IR, JIKHBMIE M B CriY, Pyobject *args (HiFifA PyObject
*kwargs ) SMHAHIEHNTHR N C B RMZAL,

Argument Clinic 2y T RE5E B2 A AR, HERDLAUTTHE. FHAT, {1 CPython (SRR 2 — 11 &S,
T BAERZ W ITTAREE . R Argument Clinic, NIRMFFER AR T

2%, BrAE Argument Clinic fi# ok 7 F 509 F08,  HSA 7 LB 00 F8, A NS EERE. Bk,
Argument Clinic #5752 1) S 0@ A2 OER AURD . AR BB AR BT 24 R0 4, (HERW G| AR &
AR . (fc Argument Clinic &2 3% A] PASEIURCRE SR TH—— RIS AE AR AT A S — 1, PAP AR B 5E
RS EPRITC, A28 38 9 CPython ST . X XIS HURHTIA Bl R )

Itsh, Argument Clinic WAZ0 205 R{E, REWS SATMISEUBNTH i TAE, Python 45 —SLpg# H 45— 2Lk
PRI ARATAT A s Argument Clinic 1 [H A58 3 15 AT 1 26 56 5 .

)5, Argument Clinic fJ#] % /&4 CPython N EFEFIRHLNE “&47. PABTUIERME A — D INERE, NEE
B 559 . A T Argument Clinic, FEANS: & A X )8 T !

1E5 Argument Clinic A ER}, WiZZEi0— LS BAENEEME | EMEMS . Wk, Argument Clinic
PIAEIR LR i BA . (AR HORBUE 2%, WAZRENS BT 45 i 4305 8 TR S BB i A R A 251

2 BEXMETTORE

Argument Clinic 5 CPython —E#2fit, {7F Tools/clinic/clinic.py . HEBITE, WHWHE T C X
GRIB 218

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

Argument Clinic 24534 C S0, FEAAT AT

/*[clinic input]

— BB KA, MSERTANE, HEBE AT

[clinic start generated code]*/ ‘




XMATZ IR BT A N 282 Argument Clinic BT A . FrA1T, WAETHIRMISS R AYTERTT, SEFR Argument
Clinic “Ht”,

Argument Clinic FEfFSTHE—HUN, S HER . W EESBREZREGA C XM, Rt iE R
ERIE AR . BAAE Argument Clinic SR E RN AT BrR -

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

USR] —SCF5S —Kiz4T Argument Clinic, WEXEFZAINHEIILER, 5 AT T 5 S
AR A B A, W A &R

ARE 5l Argument Clinic BREHS AR5 MV B8 A, BRI AERTFRHHER. (XA
Mg A NS T E R, BOATE Argument Clinic "NRE AR, XS Eh#ESEK).

M T VEMGE L, RIS T Argument Clinic ] 2 ARTE
s HRME—1T /* [clinic input] J& A24E1T.
 H® (Iclinic start generated codel*/) WG —1T/& 4 RIT.
e J)5—4T (/*[clinic end generated code: checksum=...]*/) & &3 FfoiT.
* TERIRFTFIEE RAT Z )2 40 N33 .
o TEGHRATFIRI AT Z ]2 4 o B3 .

o MWITURATEIRIRANA T I A 3OS, #/2 #k. (Argument Clinic i A4b BRI B, A7 % Hh sloRe s AT
AL E— ) o

3 EHBRYTEIR

SE T % Argument Clinic 52 A{af TAERY, Sl i)y SO Rl — RS Z A4, H i/ 2 s i i i 2 A
PR WER, A ERMERSTE CPython HUbfTHG A, MM HFTHERAR AR, HH—SAEZL MBI
RS (Hen “RMIAR” F1CAHEAR") . HLAT O R4ERARIR, DAL

Nl s}
0. LR CPython & Hf i V45 H A

1. $&|— 1A PyArg_ParseTuple () B{ PyArg_ParseTupleAndKeywords () , HAE#EEH MK
J Argument Clinic ) Python N B 2. XHH T _pickle.Pickler.dump ().

2. GnARX} PyArg_Parse BREHI IR T PA R A&

o0&
0!
es
es#
et
et#

BEH LR PyArg_ParseTuple (), W FHiE—4 K%, Argument Clinic # 5 3735 [ iR SR,
HAX SEER 2 R B 258 — IR (T gt ] H— e
A, R ZIRIH A PyArg_ParseTuple () 8 PyArg_ParseTupleAndKeywords () HI[{—Z%k
T LRI ZERY, 55 H 3| PyArg_Parse DASMY BRI ECEMENT S50, W] BEANIE & 5440 4 Argument
Clinic. Argument Clinic /A 3 538 H B3k £ 52450
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3. AERRBCETTUS LA IR, A

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

4. RS FATAR PRI R (clinic] T2 0E, KERFFARIEHTA, (EHACH G C F4F
o I %A B NI MR SR, BATSEAR KT 80 M FAF.  (S4L Clinic 1508 B SCRY 74 £f
SRIbE i)

WER SR FAFER SR — AT AR R QR B 524, IR — A7 A48, (COR AR ZMEIE—
KRS EBRECOA T help () W, SE—A7RAARE R B 2540 A Shidar. )

ERIE

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

5. WERSCRY PR AT “Fi2E” 47, Argument Clinic 244 . FrCANER R AT EAT. “HED 1700
TESCREFAFERIT SR — A Ba 1> 80 SR EAF T Ao

ORBIR SR P AF s ARG — MR 2T, BrbARBI DX — A sl ) .

6. TESCRI AT EJ7, M ARRBIIAFR, JEHE 2T, XN K& Python 44K, i HLW A1) ki3 Y
SERBRAE—— DABERI A RO, A& A TR, RO R N Y 524

ZNGIE

/*[clinic input]
_pickle.Pickler.dump

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

7. QAR — AR C SCFH ] 2] Argument Clinic FREIHREE, 0N HEFTAE W] . T Y Argument
Clinic 58T C SCPFTRARPR LAY IEA Bl e rp AR X 28 | 301R include SCIAN statics C7E TR —HE . (75
X HLAR B KX PRI AR . )

MBI 24 FRLY. 5 285 47 Python (A ] i I 6 AE PyModuleDef B PyTypeObject HiiE )
R

TEFE AR, G H C I RBMPATR: THE %2 B R A RIS, Fids
612K PyTypeObject fift.

ZNGIE

/*[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]*/

8. FAHIREII T A S BAOSEIRN IR 4T, FrA ISR TR 55 bR K0 R SRS P A5 e A T 40t
XEESHATI R AR



10.

’name_of_parameter: converter

WERSHCH A BOME, WIER St )5

’name_of_parameter: converter = default_value

Argument Clinic Xf “BRE{E” PSR AMAE A B2EEES L T8 a8 o
ESRAT R A —A247.
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.

BASHHE “PyArg_Parse(* #E XS HP I “AxaCoT”, FH A5 1S PR Ry I i Hife e
fro (BRI J2 format A 1-3 NFAFRIEAAAR, T IES BT BN %748 B A 3
Feftgdith. RTHAXBAHEL(EE, W25 arg-parsing ).

TR z# RN Z FAFARIC, B 2-3 DAL A TR
ERIE

/*[clinic input]

module _pickle

class _pickle.Pickler "PicklerObject *" "g¢Pickler_ 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]*/

IR RS AT AT |, RIRE A LS RO A A E, XTI PAZNE . Argument Clinic iR-EESHE
A B EARAERTR L S RO T e o

IR BRSPS, B R i 7 280, S — I R SR A s il —
1+, A SSEATH T

(_pickle.Pickler.dump PRMHEFAFEEREA . B LA HLR BIA ekgl. )

W5 C REE & PyArg_ParseTuple () (A& PyArg_ParseTupleAndKeywords ()), HFA4
HFTA SH 2 AR B S5

i AE Argument Clinic I SECEARC R NG E, WTERG— N SEEH—1TMA— /, 4
PEREE S S HATHFT

E%ﬁﬁﬁﬁ%@%iﬁ;%z%ﬁﬁﬁﬂ%H%ﬁﬁ,%Z%K%oOWEMWWMCMEﬂ%%W
FE X —FRH o

ZNIIE

/*[clinic input]

module _pickle

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

/*[clinic input]

(FItakss)



11.

12.

13.

(£ 50

_pickle.Pickler.dump

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

NEANSHERE — DI T, SRAE S (HX R nesi; nf DAk —2.

TG INE S B SO T . BEHOR AT AT UM S BOE L2 gt 2. 5
AT LRI E T T A B SECCR AT I 2B s BT SCRY A R SCARER B R S5 4t . SOART]
USEEZREICE

il

/*[clinic input]

module _pickle

class _pickle.Pickler "PicklerObject *" "gPickler 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 K PAZ SO, SRJGI81T Tools/clinic/clinic.py o B IFATHIET FR T —FL/F B ise
ATMER, HFHERT A o h SUF! FESCRGRIEAS H EBTT 2300, WARE:

/*[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=87ecadl2é6lel02ac? input=552eblc0f52260d9]*/

AR, AN Argument Clinic KP=AALA i, AR ATER AfG EHR A THIR. HEEIERRIFE
i, HZE Argument Clinic 1FAf{HIAE PR T 04

N TEF RS, Ky K RIBESA .c.h X, FTEEE . o U EIXA S, #H 2T
clinic Bk J5:

#include '"clinic/_pickle.c.h"

74N Argument Clinic 2E A SEURTES, 554 RASREAMIA




14.

T, ORI AR ACRD B A ) S OB AT R . A RIS AT ] PyArg_ParseTuple () B
PyArg_ParseTupleAndKeywords () ; Hiff Argument Clinic 4 il CASIE ] 5 A FH 5] i) sk 5.

Hk, €45 PyArg_ParseTuple () B PyArg_ParseTupleAndKeywords () HIENFLA LN IZ 7
A5EHRETRMEE, BERESES S NI,

(Argument Clinic 2E A% —E R B JEHGE <o WRIVA SRR L 5 458, XA sEh A
WM, PRI E )

=L MRS FEISEM S8 (AL . Jnf A e BlE e e s B 441 ) , 3l oReE — 4
SRAEPIUCR I 52 A M A .

S, ek S B, %N E R EUE LAE S PyMethodDe £ 4514

#define _ PICKLE PICKLER DUMP_METHODDEF \
{"dump", (PyCFunction)__pickle Pickler_ dump, METH O, __pickle_Pickler dump__doc__}

—,

USSR Y5 4 A B R O S 4548 PyMethodDe £ s &l

HEE R JLAFEEA—EL, 8% Argument Clinic BREUE X, HEHEFT Tools/clinic/clinic.
py , HZ2 %A

HE, WHIsNRE T2 “SA” REEH. Wt 2% N B RSB e . R EAE T
FI PR A AT SR AL, (HAR B ISR KFE S . BB S B0 RS A A BT . R E
Python Fr ILAOSERI AL S A RERIZEG WER SR A X AT ER ] T AR, Bl HEIE.

PEARSRRES, FrPAS R B H — T . BUERCRHRAZIITR FoR

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

{

12 Argument Clinic A< AR R EUR AL . BN ZTA AT RIE S, IR SRS .
il

/*[clinic input]

module _pickle

class _pickle.Pickler "PicklerObject *" "&Pickler Type"

[clinic start generated code]*/

/*[clinic end generated code: checksum=da39a3eeb5e6b4b0d3255bfef95601890ard80709]*/

/*[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 *

(Rt
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_pickle_Pickler_dump_impl (PicklerObject *self, PyObject *obj)
/*[clinic end generated code: checksum=3bd30745bf206a48f8b576al1da3d90f55a0a4187]*/
{

/* 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. R0 f5 8] PyMethodDef 5N ZZIE? kBB HE A K PyMethodDef 45H, B 25|
o (WUREECERRG N, ATRESHE SR AR BMHL; AR EECEAN K, Wl ST ESE L Pt
WET . )

HE, ZREWAE MMES. A ZB e A ESEH pyMethodDe £ W, i Z77E45 RIS INE
%To

ZNIIE

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

16. 4, RIGaAT MBS P XM . ARSI AR g E A wE %, HXT Python HARNY.
AN WL AEAE .

ZHHA—A, W inspect.signature () BT THMREL, BAERZHRIE— AR ES!
PR, BIAEC 41 Argument Clinic B4 T 55— R %L

4 #p
PAE Argument Clinic AT A& T2, INH - SHERNET .

4.1 Symbolic default values

RS HRBOAMEARRER T . H i IHh SR A B
o BERHER CREANT S ED .
. SRR
e True . False fl None ,

 PABURZIFKIRIEAAT S H &, W sys.maxsize,



WRARRN 27, X2AF from_builtin () (Lib/inspect.py) FELIH,
(RAATREF AN PAZNML, PAERIPAR ] CONSTANT - 1 Z 5kt )

4.2 % Argument Clinic £k C BHFITEHITEG S

Argument Clinic 2 3 4 H A s eR a2 o ASRA 2 FR5 BUA 1Y C ekl e, X /R T BB S 1 1A A
AARIRRESRT 5 B C MBI PR . HEAER BRI AT "as™ , ARSI BRI o0
¥4 . Argument Clinic $§ DAL R B4 WEREVE R (ARIRY) %4, AARTERTIM b "_impl", FAESA

BN, #%f pickle.Pickler.dump 4K C pREHITE A, NATFFs:

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

JE RIS 44 N pickler_dumper (), 1MSEEREIAERE Ay 44 4 “pickler_dumper_impl()“.

PR IR R 2 1B RSB0 Python J1I4% , {15 C i T AR 7. Argument Clinic fu 17
Python Al C iyl — S BRI 5 , IBERARFI "as" ;

/*[clinic input]
pickle.Pickler.dump

obj: object
file as file_obj: object
protocol: object = NULL

*

fix_imports: bool = True

X H Python (%44 H1 keywords $ZHH) M ATRE file, 1M CIBEF ML REMA N file_obJ.
self %ﬁtﬁﬂ%i&ﬁ?iﬁ@o

4.3 F|H PyArg_UnpackTuple 3t & $idt {7k

FrELR R B N SR ] PyArg_UnpackTuple () TS, RESHIIAESE, HHENSEE XN
object. MPAFESE type Z4, DAMEREFES N AERIRA. Fra S5 vAmc h AL (ERE—1%
BUswmL /).

Hl, B iR & M2 PyArg_ParseTuple () , fHARTRSMH ).

4.4 TRSHA

AL A R BN B T AR NSRRI R BT 2 B B SO BRI switch i)
BT E DA K PyArg_ParseTuple () M. (XS RECARZEZ HIAXBFHSH. ) HRA
PyArg_ParseTupleAndKeywords () ZHl, iXFhh =8 TR %S5,

R AR TR R HSGHE 5 W] ARG Rl PyArg_ParseTupleAndKeywords () « AIIESHFIBGAER T, H
HAR R AH AT AMLE] . XTI RS, PyArg ParseTupleAndKeywords () JE/ANAS T B S BT BE .,
R R TR N ERE range (), EMULFESEN 2DHE DRSS 55— T2 curses.
window.addch (), BWHNSEGE 4, UWHRIITEE. (S840 < Al y: R REEH AT =,
WAFIHE A “ys QRREA x , MERFEEA v)o




ANE B2V, Argument Clinic 1 H AR AEA BUE T LRI DL T SCRRBA B CPython B S AT .
I, Argument Clinic 3R JiJ i) =T ik 2075 SR SRR AT 730, Ik d4l2 /il —E e NS L. ff1mT
PMERTHE SR 2 SiA 1, R AT A ER S

MR IR AGE T2 WIRH PyArg_ParseTuple () AURREL! SR AT HAL S XN S50 %,
% JUF R A kgl 4540 A Argument Clinic f@##7. HET, SR A AT R4l 5620 Python H 0 TR SR A B Y 25
4, A Python ANRERRARIX MMEK& . 0T fEE o0 A vl .

A EGE SO A, WAEE SR L [ RS E T, EHER AT R 2460, Rl
& curses.window.addch R FIEHAR ML, HINADSEMEE—HSETE:

/*[clinic input]
curses.window.addch

[

x: int
X—-coordinate.

y: int
Y-coordinate.

]

ch: object
Character to add.

[
attr: long
Attributes for the character.
]
/

AT B®H FHEIAAEA AR ERTHAHN S SR it B, FH
group_{direction}_{number}, Ht {direction} Bk T WS H N T ESE right
g left, Tl {number} @& —MEETF (N 1HER), FRUSHASUHESE RIMWEE. 757
FHERES, FiAR BN S AN SE 3o, AR TS84 SE8ohdEE . Frigny iR Eek
ME, BIEEAR PRS2 RIS 755,

o ARAFAELTF SR, HRARAT R R T HHEL TS H .

o ERREPIATIE LT, SEURIT AR E G T 28N (FELFSEZH) .
o g H R FOA BRI S EL.

o AELL AR TR RS o G Z07E BT AR o T

10




4.5 RRKIER Argument Clinic #i#23%, MAR “EARR%RE"

N TR, AR B I BN, S —IRIE ] Argument Clinic FUFSHE, ERZR] ki “fe4e
By MMk, “feghltds” 2 —MRiEIE, HIte EA S LB (CHE R RS 1 T Argument
Clinic . ¥ T, fEAHH Python 3.4 (fURSIF, I A IR -

AR E, AT REA B ITA (U B R I L 1) Argument Clinic #4085k, JEANT
BIEA AR TS, BRI

o FURRARTR ARGy TLIASRR, PO AR EAT EBR, MR G RaR TR IR A SRy
TRESHL

© REATRESAFIR I SEURN A, SRl PyArg_ParseTuple () SCRFHYTIAE; MRk Mh RIS
R TR A S 4

W, EHRANEZHE— RN, WHEHERARGRS, ARG

{52, Argument Clinic (JEFE4E) el iEAR R BUE Python BRE M . (HANSR e& HGA WIH ) 2
B (A R BERIBGEIA (), WA LA IS RS PR bool Fl bool () J5e et Rl ks .

Argument Clinic ez (1 T ZH0H FUA Y . T Argument Clinic Fefegi iy nl 52 AR 244

c_default ZSHAE CHFHHIBME. RARUL, FHEAE “MRreRE0 T 28 SR iR
gy . FvEZ Uthe section on default values . & X HFAFER o

annotation SHIEMIL. F I, [ PEP 8 A5 Python R LR,
BEAk, RLEREa A N R Z BN SR RS T IX RS RO A X

accept —Z Python 8% (FIREIAA PHZRAL) s TR %32k Se A ) Python 4L, (IFE
R N RHE G R s b 4 i 2580 )
PrERERESE None,, TETEEES TSI NoneType.

bitwise HIZR AT HE. 5AESHRE Python SE2 1 A Al AT KA
RS &t Lt —AF

converter HAy object ¥ihasA S(Hf. AHA CHAGREIE E PR, H TR GEA R 7 A
HA,

encoding H P . 158X Python str(Unicode) ¥4k C1E S ) char * IV EEE T A 4mH5 .

subclass_of Hf object #iige 4 . %R Python {H 2 Python 258135, M CiESE
TR

type HH object fll self Mg A . R TR &1 C 2R84, BRIAMER "PyObject

zeroes [ TF4FH . WHRHN True, W AVFFEEHRA NUL Z35 ("\\O" ). FRAEIKIER
il % <parameter name> length (UZHLFA, BAEFAHASHIORT.

R, HARIAS BN GHREIE LA R XSRS BV PyArg_ParseTuple #XLE T
SR, AT ER . A H BIAGEAEE bitwise=True P unsigned_short. BARSEEFH I
HIA R IXFER] AT, (HIXBETE SO A W BE (] A 1A% AL BATC.  FIrPA Argument Clinie H A SZ R, (803#%
¥, BOHEEARS.)

PR TG B S AR O . el R ARG AR B ISR

'B' unsigned_char (bitwise=True)
'b! unsigned_char
'c!' char

11



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

£1-5LER

'C! int (accept={str})

'a’ 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)

Twx! 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, R AR RSB T pickle . Pickler. dump:,

/*[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]*/

FLE WS — 0, R e SR e e s BN R 3% . Bl A, unsigned_int #¢fud (VAKTA
unsigned_ #Hud}) AIDARICE bitwise=True . UfTERASKEEMATIEREG A, MHASEZ7EL

12




LG A A B — A
Argument Clinic 31 W HLATREEHLAT . BRI A TR 2 2SR, PAREASHIEOAE. A

FafT Tools/clinic/clinic.py —-—-converters HLAEIS3) BB 3,

4.6 Py_buffer

A Py_buffer #:40df (B0 's*'y "wrt vryt B T2r BGEARER) B, R Z iR X E
JHfl PyBuffer_Release (), Argument Clinic 4 {0 IS< Bshse Btk ilE (FET kg ) .

4.7 BRFEIREE

LRI B IR LA TS, RN T2 BN AE? IR T4 LN AR .

HEGRGAET, XA RITCH R EA LS B AR IR, B RRA, B2 R E RN AT
o ((H “LGEsias” ASCRFSEG R 25— ARG X e N2 ) . AT e ST
SR T AR AR ISR SHFI LA converter™ (T "U0&). subclass_of T (T “o!), =
#s& encoding (X e FFLMHERIT)

1Efii ] subclass_of W, WAL T M | object ) W7 — P H E X ZH: type, M T &
HESHM L LR, fl, hT RN R E PyUnicode_Type WY 12K, W REAH R ) %% # 4%
object (type='PyUnicodeObject *', subclass_of='&PyUnicode_Type').,

Argument Clinic &R T BEAFAE— D R T e PR BAN —LREE. ET LIRS
PyArg_Parse MW, PG BRI ATEBAT Ik E £ 45 PyArg_ParseTuple () Wi 5 fFefh. (HITE
XANFAFHR U AAE Argument-Clinic FALPERHEATRESAD . X PR BOZ IR E R DAERATX R BT
ISR, HARVFAGIATI . XA RGN H A G HE ;. CPython A B Gugh e T KM AL S5 A
S A .

4.8 SHHFIAME
SR EONE T AR ZAMEF I A AR AT A AR int B float F I

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

B AT DA Python FAEAT N B

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

XHBRIAE NULL MR B b sCR SR R B 308, IR 24
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4.9 Bfi\{E NULL

XFFERFRFSZESEM T, nTPA A None,, FRiEA BAE. (HXERE SR CAREYIIRIL N Py_None,
AT TR, $RAE T —ANERR(E “NULL, H9t2 >k 71k Python YA ERIAME L E None, i C AZ & |2
WAk NULL,

4.10 RAEIMEMTRERX

SRBIEAEA T AR P& . IR e — e BRI, AR B2 BT SO R B . (HIXFhSZ
RIS AT L, NI LA AT S

DA T 07

foo: Py_ssize_t = sys.maxsize - 1

sys.maxsize fEANFMRGFETREARIARIE. I, Argument Clinic AN Efi] BLHIAE A RIAEEXT Hh(
SRAEFHH CHEF S BT DABRIAERE I RB 7 s o, as AT I MG R K s ESE 44 I 2 BOR A

EXT AT RAERS, FTRAEE A2 S EE? SRESFEZ T T R ERE R B Sch . Ft, nipis
HE 4 h max_widgets WEM:, EBSIHEIA .

foo: Py_ssize_t = max_widgets ‘

WA FR AL, ik sys.modules &R, Al sys.maxsize g2 WstiLENW. (F-HFHF
SEAFLE P oo m R Wb LeA b B iRt v, B ASRc T A ) Python £ TRk A%iHe . )

BESIZAT I AR B (ER(E, FWRE Argument Clinic JoyA T HIERR) C SR E. FrA®R AL 1EfH
FIRS, AR e Heai i) “c_default” X% C1hH ISk

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

A — AW RS 2% . Argument Clinic Tk SeiiE RN R E AR . AT HAEMRIEA R 2 A RE,
HICYE R FRAIGE . A R0/, B BRAES TN REA 214 R

Bk, BT RIEADATREFR S AHEH CIEFE, IIOMAEFZIRE. ARSI 7R #HE M Python
Rtk

 Thfew i

o« fTAif 184 (3 if foo else 5)

« JPPIESR (<11, 2, 31)

o DRIGEGTFIMIRRATRI AR A 2Rk
« T, FIK. HBE. PR

4.11 REI¥:iReE

Argument Clinic 2 J{ ) AE A SR EUBRIA 22k 7] PyObject *, {HZilH C BREIATE 55 @ ZAN L L8 C AL kAT
T, RIGKRHEE ok PyObiect * fENEEH . Argument Clinic 7 DAY A S %0 Python J8 UL Ry A
C R R 2R ERF R MME B A< C FEBUFE S Python 282417

Xt RPIERERT WIS, ERHEAREUE SBR[ A CIEF2RAL, RIETEARIN (EA) mEeh
AT, AR C IS N GIEI PyObject *.

R EEREAR TR 5 SEEER A 0L IR AR E 0, RAT R BOR BE TR . IR e
WROIT A S SEEARS EANE, #2258, SBAKET, RIS T4 IS5 .
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(R R AL R T "as” FEREIERAE:, "as" WAL TR BHERAAR 2 1. )

AR [ e B A AE— AN S IR A IR R B B AT R 3 % o e ST AT i 2ok [l — Ak (A
NULL) $8%F, JRMOUIR[E NULL, (HA1REE ] T REE0 R [ (e ey, A B 5k e A (. Argument Clinic
EoRINERIE? MR Tr s R IMEAAS S S SR MURERIREIRE . AR IR, Hik
BT HEMC (PyErr_Occurred () & True) , ARAERMHIAIS &Lk, B, 20 R EEET
Y o

H 1 Argument Clinic H 32 #5/DH0 PPk [RHEFAES .

bool

int

unsigned int
long

unsigned int
size_t
Py_ssize_t
float

double
DecodeFSDefault

BOSHE RS AL W1 3 BB AR | WF . DecodeFSDefault 3G a4 2
const char *; ZHR[E NULL $841 R H 4.

(ifA—> NoneType Heffede @I LT, WIIIHE W] Py_None , KINREM NULL, HALHEAN Py_None
AT TR e as R EAE A, M)

HEZ24T Tools/clinic/clinic.py —--converters , HIR]ZEFH Argument Clinic 3 F: ) ik BI{E %
s, UFEHSE

4.12 EHERPIRL

MR E A — S B R, 24T AR A Clinic iy “Tope” Thik. Tel JRResE AR NEA:
« 4, !
- £FR
- HHdy G2l
- B
- SHI SRS T4 H
- KA (JUAGEE. (B, e T)
© RIMERARDE
ME— AN M5 bR B P A ) SORY AR ER SRR AR A o — BT SO ER
IV THT 2 BB B ¥

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

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

(JFRREAT AL T AR p e s 2k . /R module.class HE2 N T A, #ARECES 0 ] 4%

7)o

XA, B ATRIA AT R A T 0 se e BT e SR T B . R AR H A% T,
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F35b, BRI eR AR 24 B SO R B E

4.13 iAH Python {18

TNHE S RN T LS Python U, £7T C X, FFEEk Argument Clinic FIZFPIRES . HARMH: H
= %E X — Python B,

Python $tf4 43 FE2k 5 Argument Clinic pRE{HAE . 40N R

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

Python B A I A AR ISR SAEMERTIR AT . SRS A stdout Y I SCARBEELE [ BIBURHY “Hh” #85
PATR G723 7 Python B, JiIFHE C AU s i — NS A &

/*[python input]

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

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

4.14 S¥ self Ria2EayAE

Argument Clinic Jj—/NMBRIARFEIRES HSIBIN— “self” 24, AR self 2401 type ¥k rs BB E
FEW ARGl HEEE” o AN Argument Clinic f36 2R PTI98 55, LRI H O — Mgy, R ED
1) self ZEAEABIHE—DSEINT, H IR AR self_converter PYSEBEHFIE,

XA HR? W TER self fIRAL, SO HA SRR B BRIALFR.

QI HE & self W A G ERIE? 41 WA sel £ 58U R — AR %k, WA $28 ] Argument Clinic
AW self Ffgs, EEHERUERN type SEUEA:

/*[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]*/

R R L2 KA ] — 28400 sels, WIEIFOIE B SRy, 4K H self_converter JHEHE
ﬂnii‘typefﬁﬁfi:

/*[python input]

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

[python start generated code]*/

/*[clinic input]

(FItakgs)
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_pickle.Pickler.dump

self: PicklerObject
obj: object

/

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

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 Os& 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 () function.
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 thisis 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 specifying
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'

CNDUEkRED)
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[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.

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 CRet urnConverter. 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 t ype 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 key-
words, the parsing function generated will throw an exception if it receives any.)
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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:

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 thatend 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 textbuffer 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 £i1e 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.
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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.

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 buffer
may require even more editing than £1 1e, if your file has static PyMethodDef 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 buffer. 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 buf fer 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 buffer preset, but writes more things to block, only writing the
really big chunks of generated code to buffer. 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
buffer 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:
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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 <type>.

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 textfile. The file destination takes an extra argument, a template to use for building the filename,
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.

{basename_root} Basename with the extension clipped off (everything up to but not includ-
ing 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.
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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 f£1ile 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:

#ifdef 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 #1i fdef£, like so:

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

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

{

}
#endif /* HAVE_FUNCTIONNAME */

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

MODULE_FUNCTIONNAME_METHODDEF

(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:

#ifndef MODULE_FUNCTIONNAME_METHODDEF
#define MODULE_FUNCTIONNAME_METHODDEF
#endif /* !defined (MODULE_FUNCTIONNAME _METHODDEF) */
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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 #1 fdef. (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 PyMethodDe £ 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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