BX

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13
4.14
4.15
4.16
4.17
4.18
4.19
4.20
4.21
4.22

Argument Clinic How-To

)J—2X 3.10.13

Guido van Rossum

and the Python development team

11 A 14, 2023

Argument Clinic ®EHY 2
BRI L ERE 3
BAREERLTHLD 4
REBMEYS 11
SUYRNMDTZAMME . L 11
Argument Clinic DERUZEBEZREZ )V X —2F 5 . . o 0o 11
PyArg UnpackTuple IQ X Z2B8DZEH . . . . . . . . o 12
AT alBE L 12
Using real Argument Clinic converters, instead of "legacy converters” . . . . .. . ... .. 14
Py _buffer . . . . o e 17
Advanced converters . . . ... e 17
SEDT 7 AV ME . o 17
NULL 774V ME oo 18
FTIANMMEE UTHREINZR oo 18
Using a return converter . . . . . . . . .. oL Lo e 19
BEEBELODMEE. . . L 20
Python a— RODFEHIL . . . . . .o e 21
"self converter” DRI . . . .. 21
Using a "defining class” converter . . . . . . . . . ..o L 22
AABRNAYN=REE L 23
HAZRL return AU N=REEFL L L e 24
METH_O & METH_NOARGS . . . . . . . e e 25
tp_new & tp_init functions . . . . . . .. 25
Clinic HADZEBEE VXA LT R Lo e e e e e e s e 25
#ifdef MU Y7 o e 29
Python 7 7 £ VATD Argument Clinic ®FIFH . . . . .. ... ... ... ... ... ... 31



] 32

author Larry Hastings

T

Argument Clinic i CPython @ C 7 7 4 LD 7V Fut v H$TF, builtin OHD, BJERGIEBEN O
- FEHENLT 2O0HTY, 2O FF a2 Xy Tk, CBEE%E Argument Clinic (b3 2 5EZ R L.
X 5IZEE X Argument Clinic OF|HAEICOWTHHAL 3,

BED Y Z A, Argument Clinic & CPython OHNEEHA DK NT T, CPython DT H 2 7 7 4 Mg
RA—=FLTELT. FERON=Y a VTORFHIBMEZRALL TH A, SWHEZ 2 . CPython O4td C
IEEE X V7 F Y AL TWB A, Argument Clinic 3L TAZ Z X TEZ TN, RON—=Ia>D
CPython @ Argument Clinic TIXH#MEDELS R D ZDa— PR3 AP HDFT .

1 Argument Clinic ®BHY

Argument Clinic D% —B#&iZ. CPython DH DR TOSIBFEND/12dDa— FEF|E#H TS, HEH
Bz Argument Clinic 25 XS5 CEE T 2. ZOBEBII—YVIO5 BT 217572 {2 D £5, Argument
Clinic BEKRT 22— BT 5 v 7Ry 7 A2k Y, CPython 52D 77 v 7Ry 7 ADHEHEZFIH L,
RERICZOBEBOa— ROMINE T, 518D PyObject *args (& PyObject xkwargs) (ZMEERIIC, B
BRD C OERBICEREIhE T,

Argument Clinic DF—HEZZERKT 2 72D12i1E, e RriTIRz b ¥ A, BHIE. CPython O5|
BN 24 72V RFHAT2OEMHEIT, ETHZLOEMTARREROX YT F VY AELELE LET,
Argument Clinic Zff5 Z ¥ T DRY 2FEHTZ ¥,

bEAA, FRMEZELGAL IR LI, BOOMEZRRL T NEDTRIFIUL, #D Argument
Clinic ZfWVW72VWEIZEDZVWTL x5, RDT, ELWa—FZAERT 2 Z &1 Argument Clinic IZ& -
TREETT, AMLAa— PRI THEENREIETTEZL2H o> TUIWITRWL, #HKR27256KD
RWTY, (RMAEINIZIE. Argument Clinic 13RI EE L2 AIREICS 2133 T, Argument Clinic 25,
MIy7% CPython D5 #5477 V) 20RO DIC, A=K =X 4 FOFEENT a2 — FE24ERT 2 K
ICTELZHNBHTT, ZAUTKDATRERIR D DG I BN A AIREIC 5 TL x5 )

Mz T, Argument Clinic 342 TD5IEERDOHFRITHIET Z 2 & S IZFRTRIFIUIR D £¥ A, Python
DO DOEENT . THRHELRE OBIREZITVE T, Argument Clinic D HIEZZOE2 T2V R—-+F5Z
£TY,

&2, &b D Argument Clinic ® HiE CPython #AAABEEIC ” > 7' 2 F ¥ ” @ introspection %
RT3 Tl SF T, HAAABEBIINT LT introspection 3 % B TRIWE DY 2 L HIS B HAE
LTWE L7, Argument Clinic I2& > CTZAUIBEDFICRD £ LT,

Argument Clinic Zf51ZH7z>T 1 DEZTEIPRVEWVWTRWI AT 7HHDET: ZRIE TEHZLD

2



BREG 2R, KORWEENTEZLSI1TKRE] 2WS 28 TT, Argument Clinic \ 35D & ZA13%7
BRI Y 7L TF, L L, FEROERICED, EX0NERECICEDIEBEINIZBVI RN TES &
INZHBTL XD,

2 BEANLBEIZ CERE

Argument Clinic (¥ CPython & & dIZEMENTVWE T, ZOHD Tools/clinic/clinic.py RO}
B2IEMTEBZTLED, ZDRIZY 2, 5lEICC 7 7 ANEIELTETT S L:

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

Argument Clinic {F5EZI N7 7 A NLERF ¥ L, ROTe 2 EUITEHELET:

/*[clinic input]

ZOMTEROT5, SEFIEMBICRD &S5 RITEROF ST, TRNTEHAALET:

[clinic start generated code]*/

IhBD20DFTDOMDFTRTDITA Argument Clinic NDOANZHED T, ThoDaxXy MIOBAY
KT HEDTRXTOITA, Argument Clinic ” 71w 77 I E T,

Argument Clinic 1Z%Z® block Z8—2F 2, HAZAKLET, ZOHNIE. ZOCY—-RXT7 741D
M7 % block DERICHAIN, Fzv IV a2B30axXy bTRTLET., ZORE Argument Clinick
block IZXD X 512k £

/*[clinic input]
. clinic input goes here ...
[clinic start generated code]*/
. clinic output goes here ...

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

Argument Clinic Z[F U 7 7 £ MR LT 2 BT L72HE. Argument Clinic & WHAZFH LWIHAT
FEXLTF v 7V 2BFHMLES, LrL, ATNHPEEINTORWES, BB ZELL EEA

Argument Clinick block D E D ZMHEER L TUIWITERA, HIDPEAEEDICRDZET, ANWZEHEL
TLIEE WV, (M ITAT » 72 8RB, RIZ Argument Clinic 238 LWH 2 EHZADBICKbATLE L
£5, Fx v 7Y 20BMNEIHAITAIAT o TmEL B E S BT 272D TT, )

RELZ BT 272912, Argument Clinic TR T2 HEEZERL TBX ¥,
o AXY FOEMDIT (/*[clinic input]) iF RE—FF01> TI,

o Argument Clinic ZE1T3 2HTDIRED 2 X > + D&\AEAT ([clinic start generated codel*/)
B IVRST1> T,

o R#%DIT (/*[clinic end generated code: checksum=...]*/) X FxvIHLF1> TT,
¢ AR—=F+FA VLY RIA VOB ATy b TY,
3




e TURIAVEF v IV ALTAVOMMN PTORTY M TT,

¢ AR—PIAUPBIY RTA4VET, 20217280 2F0 TOYY TY, (Argument Clinic 23
FREFHCMHZRTTE TRV T ay 2, 7V My beF v 2 ¥ A4 YR T0EE
AD, Zhdb7ay 7 LTIRVET, )

3 BAEHEEBRLTHELS

Argument Clinic DENIfEICOWTHHET 2 —HFDOFEK. 1 DOBMTEBRICGRAL TAS 22 TT, RDTZ
TR 1 o0BBTHT D ORNRDOFIEZFHHL £3, CPython Da—Fica Iy M358 &
ETHITL 2% o L BIRHKARE ("return converter” X "self converter” 72 ¥) Zfli o 7221 % § 2 HEH D
I ERREDTITLLEV, ZITRFHHNTY Y IARTFIELFICL DT,
RWAS S |

0. ¥3 CPython ORHROF = v 777 P ZHEL T IV,

1. ¥ /2 Argument Clinic % # H L T v 72 W, PyArg_ParseTuple () yig

PyArg_ParseTupleAndKeywords() ZFE{NH L TW % Python fiARAABEE RO T X
W, ZOFITIE _pickle.Pickler.dump() ZF|H L £3,

2. PyArg_Parse ML T OWTNLD T + —< v M Z > TOGE:

0&
0!
es
es#
et
et#

H 5\F PyArg_ParseTuple() DM L 2 EEF > TWIGE. HlOBEBEZRESFL & 5, Argu-
ment Clinic ZZNSHITRTOTr —2% HR—FLTVET, TIH, ZHUIEELRFEEICRD 7,
BOIOBBICIZS Y TARDDEERFEL & 5,

7. 2O, FA—05 BB EROR 2 RO5EICHIGT % 72912 PyArg_ParseTuple() »
PyArg_ParseTupleAndKeyword() DFEIN L2 EEEF > TW/z b, PyArg_Parse BEZFIAL TV
Wk IRk5, ZOBEIE Argument Clinic IZHEWTWEH A, Argument Clinic &3 =%V v 7B
BRARVE—T 4 v 23582 R—FLTOWEEA,

3. ZOBHD FIckoERCZEBML. 70y 7 2/ED $35:

/*[clinic input]

[clinic start generated code]*/

4. docstring ZY)DHL > T [clinic]l OITOMICHE D fFF, WYNC T + — iz C OXXFINTR B X
QIIHI 7 R ERTHIRRLE S, 2532 &, 80 XFULDITHAR W, Ev—I VICHiz oz, 7%
A MEFIZR 133 TT, (Argument Clinic i docstring N4 7> M2 REFLET, )



W docstring DRFIDITICHBS 72 F vy D LI RDOVH2HHIE. ZOTEWELET, (2
DV docstring BRFEHED D FHA — FRDBRZZDE L P A 2T help() 25 & Zid, Hw
docstring ODBRFIDITIZH 57 XSRS 72 F vy D X5 7%2E 2 F, FEOBBO S 72 F v icHD
WTHBIMNIZAERINE T, )

1

/*[clintc input]
Write a pickled representation of obj to the open file.

[clinic start generated code]*/

. ®7327-D docstring 12 T (summary) 72572 WIEE. Argument Clinic IZXAZFWVWE T, KD
T, ZWDH 2 Z e MR LEL & 5, TE/) 1TIE. docstring DFEEIZH D, 80 HIANDH—DITT
MRINL2BETHIRNEDD D £3,

(BIEIZGIH L 727CD docstring (&, 72 FERTOATHESINTWELD, ZORT v 7 Tidpl
BOD— FREET3LEEHD FRATLE, )

. docstring ICBEBOHHTZ AT L, ZDORICEATZ AN LET, JHUIBEED Python % TH D, B
BADFERZ R v b+ o8 (full dotted path) THEZBEBHD FF, DFED. ZHUIEY 2 —LHT
BRED, BYTEDV2a—ADBEENTVWLREND D, BN FADXY v FTHLEEIX. 772
LEDDLREDND Y T,

fl:

/*[clintc input]
_pickle.Pickler. dump

Write a pickled representation of obj to the open file.

[clinic start generated code]*/

LBV a—VEREZE I IABID C 7 741D Argument Clinic THIH THEAZXNZHEIE. TV 2—
N BIE/ERZF V7R ZEETI2LENDHD £9, Argument Clinic FETIE. 2hosz C 774
NOEFEL ORlO 7 vy JTEET A2 e FEL Ve EhEd, T A1 Y FZL—F 774
% static DEHICHESINZ DL FR—DOFETT, (BB, Z0a— FflTld, FHHOHE L2 207
0y 72kl TRRLTVET, )

75 2% EY 2 — 4%, Python TRREINZDDLA—ICTI2HLENH D £, PyModuleDef ¥
721% PyTypeObject TERIN TV 2 H/HTZHEMETE L TL ZE W,

752 EETHLEE, C TR, 20D 2 2Ol IEET 2 ERHD T, 2HE. 2025
AZADA VAR ANDRA Y RIHEHATRRIES ., DY 7 ZAD PyTypelbject NDKRA ¥ X IZff
M3 2REETY,

i

/*[clinic input]
module _pickle
class _pickle.Pickler "PicklerObject *" "€Pickler_Type"

(RDOR=I1%i <)




(RIDR=I D5 DREE)

[clinic start generated codel*/

/*[clinic input]
_pickle.Pickler.dump

Write a pickled representation of obj to the open file.

[clinic start generated code]*/

8. BB D7D DB FIEL (parameters) ZEHE LE 3, B518E. ZAZMI LT THH2R0EN DD %
T TRTOFNEATIZ. B L docstring 264 7Y FEE2BENDH D £,

N5 D5 BATO—RIFERIIUL T D BD TT:

name_of_parameter: converter

SIBUCT 7 4L MED D B8551F. 2 > N—& — (converter) DERITIBIML 3

name_of_parameter: converter = default_value

77 4L ME]) 12$ % Argument Clinic @¥ R — MIFEF IO THE T, FlicoVTiE,
TR IBDTIAILME O3> 2BRLTIEX W,

FIEEED TICZ=ATZBML 5,

Fa v oN—%— (converter) l&, C THHAINZZHDI L, FTIFIZ Python DfE%Z C OfEICZ#
TEHHED, MAZMLLET, ZZTE LAy — - ar—%—] (legacy converter) &FFEh 3
SORFERHLET, 2k, Hvwa— K% Argument Clinic ICEBICBETE 2 X515 2720 D#
M7ZHESLT Y,

BB OWT, 20518 7+ —~<v M) % PyArg Parse() D7 4+ —<v M1 Ha -
L. IR ENZLFINC LT, that 82> N—X—r LTHRELE T, (7 r—~<v FHAfL
(format unit) &, 5IEENBIBUCE ORI Y 2 DEWSTTEZIRA 5 format T A =KD 1~ 3 X
FOEWIXFHNDERLLHITT, 74—~ v FMAMOFEMICOWTIZ, arg-parsing 2B L TL 72
0, )

z# DX S BEHLTF D7 + —< v VEADOHE, 2 £33 XFOXTHIREEREAL 3,

i

/*[clinic input]
module _pickle
class _pickle.Pickler "PicklerObject *" "€Pickler_Type"

[clinic start generated code]*/

/*[clinic input]
_pickle.Pickler.dump

obj: '0'

(RDR=I12%i <)



9.

10.

11.

(RIDR=I D5 DREE)

Write a pickled representation of obj to the open file.

[clinic start generated code]*/

B D7 + —~< v FXFINT | BDEENTVBRIHE, 2% ) —HD58UCT 7 v MELK D 2 5513,
BHLTHhEVERA, Argument Clinic &, 77 )V MEBRD 208 5 0I2HEDOWT, ED5[E A4
T arihoreill 3,

BEO7 +—<v PXTFINC § BEEATVEEHGE, DX F—V - FOADFIREMLLEE. &
VDX =7 —FDOAHDFIHD, HOITIC * ZHEMTIHE L, 5IBITERA—D4 > 7> P 2ITVE T,

(723, _pickle.Pickler.dump IZIZE¥HEHBEFETNTVARNWD, U TVRBEEIATVEEA, )

BEfED C BA%AY, (PyArg_ParseTupleAndKeywords() Tid72 <. ) PyArg_ParseTuple() ZWEI
THA. EDITXRTOFIRIINIED AT (positional-only),

Argument Clinic TTXTOD5IEZAED A (positional-only) & LT~—273F 212iE, 51878 H—
DA YT MILT, REDFIDRDITIC / ZEBML 5,

BIEDO L A, ZhUE, TRTOGIEMEDA (positional-only) TH 22, RTHZ I TRVHQDY
5 50T (all-or-nothing)s (Argument Clinic 1ZFFRIE Z OFIRZEM ST 2 AlREMHD H D £3, )

Ik

/*[clinic input]
module _pickle
class _pickle.Pickler "PicklerObject *" "€Pickler_Type"

[clinic start generated code]*/

/*[clintic input]
_pickle.Pickler.dump

Write a pickled representation of obj to the open file.

[clinic start generated code]*/

HEIBUCEIEZ ¥ @ docstring (per-parameter docstring) #FiR$ 2 L PFiciz b £3, 72720, 5l
BZr D docstring 134 7> a2y THFDT, BEGLT, ZOFEHIAF Y S TEET,

512 ¥ @ docstring ZIBANT % 71k 518 ¥ d docstring DRGIDITIE, SIBITEREID DX BIC
AVFYNTARERDDF T, ZORADITOE~Y— VE, 58T ® docstring 2D E~—
VETEELET, DREDVELIRTOTFA ML, ZOEY—YVRETI 7V TV b ENET, &
BZIWSU T, BEATICE D o T FERZTITFRA I EEL LD TEET,

Ik

/*[clinic input]
module _pickle

class _pickle.Pickler "PicklerObject *" "€Pickler_Type"

(RDOR=I1%i )




12.

13.

(RIDR=I D5 DREE)

[clinic start generated codel*/

/*[clinic input]
_pickle.Pickler.dump

obj: '0'
The object to be pickled.
/

Write a pickled representation of obj to the open file.

[clinic start generated code]*/

77 ANVERFELTEHL, D7 7 A WK LT Tools/clinic/clinic.py #FEITL 5, EP R
NEFTRTIFLVWEET —— DF D, Argument Clinic 70y ZICHARH D, 2D, .c.ch 774
ADERENEET ! 7FAL - T4 XRTEDT7 7 A NVEFHERCTHRL E3:

/*[clintc input]
_pickle.Pickler.dump

obj: '0'
The object to be pickled.
/

Write a pickled representation of obj to the open file.

[clinic start generated codel*/

static PyObject =*
_pickle_Pickler_dump(PicklerObject *self, PyObject *obj)
/*[clinic end generated code: output=87ecadl261e02ac7 input=552eb1c0f52260d9]+*/

Argument Clinic 232 i ZER LR o 72356, ZRUIATNI T T =3B 572720 TF, Argument
Clinic 2308 7 7 A VENHT 2 T, =7 —-DBIELHRITEREDIELE T,

HARTEIDEDIT, IFLALDIN—+a—FRiZ .c.h 774 NVIEREINTWEST, ZNEILD .c
T 7 ANMIA 7V — RT3 ERH D, BEIX clinic EYVa—L s 7Ry Z7OEKICEZET:

#include "clinic/_pickle.c.h"

Argument Clinic 23R U725 [80E T 2 — F23BEFEO a2 — F e BERNICR—TH 5 Z & » HEE L
9,

1 HJHEIWC, W OGHTTRHUIIBBETBEEAERHE A TW2 2 2B LES, BFoa— M
PyArg_ParseTuple() ¥ 7zl PyArg_ParseTupleAndKeywords () OWF N2 MENHITHEDH D
¥ 9, Argument Clinic IZX o THEKEIN/Tza— D £o7<EL EEEMRIHT I 2HERELTL
72&E W,

2 %HIZ. PyArg_ParseTuple() F7:zl% PyArg_ParseTupleAndKeywords() WCHEXNE 7 +—~7 v
FFFNE, anrElB3tIanrao T, RO TFEEIhL DL Eo<AL TR
7R FE A,




14.

(Argument Clinic IXH1Z : DRICEABEI W 74+ —~< v " XFFNZERLE T, BFEOa—FOD
TH—v FXFHD ; TRbo TWEEED ZOLTHIZIEHEDANL F2IBMET 20T, Z0F
HIZEETT, DELTRVWTLEEWN,)

3 FHEIIC. 518 (parameters) D 7 + —< v FHAIHY 2 DD arguments (length ZH =, = a—FXZ
TN, BN DRA V2R E) R EE 725813, 2 FHOD argument 25 2 DOBEITCH L
MT ERICRALTHSD 2 2R L T EE W,

4 FZHIC, 7ay ZOHIESIC. 2OV N4 VDY) static 72 PyMethodDef &A% ERT
27V 7atyy - =ruandHi3TTI:

#define PICKLE_PICKLER_DUMP_METHODDEF \
{"dump", (PyCFunction)__pickle_Pickler_dump, METH_ O, __pickle_Pickler_dump__doc__1},

Z O static REEARIE. ZDEL b A 2 DBEFED static 7% PyMethodDef itk £o7=<EL TH
FUIIR D TR A

INSOHHOWIT MDD ASHMERS HEK, Argument Clinic BEBOMEEEZTAE L, F—I1ck b
¥ T Tools/clinic/clinic.py ZHFAT LT TLZE W,

ZFOHNOREATH, H727=0 7impl” BHOESTH 2 I LIZFERLTLEEY, 2, EL A
Y DEEMMTONLZHTT,, HIRIHEETNOBEBOBFED 71 b &4 TRHBRLTLZZ W, L
L. BEEHIEIN { 3L T &V, ZL T, 2O -2 F5a—Fk, 205z X> 735
FTRTOEBOEZSZHIFRL TL 72X W, Python D5IEAZ D impl BEOFIEICHR->TWE Z I
EELTLEZE VN, RETINSOERICE R 2HFPHEHI N TV RHEEIX. BIELTIIZE W,

D EFWHRaA—REZDT, BI—EPLoTAHEL rI, BRFZDaA—FREREPRUTDEISZH->TWVWS
= B Gl

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

{

Argument Clinic 1&, F =z v 73 2T 20T LB TR b X4 TETEER L F Uiz, Hirizid
BB OB DPAEIN { (BLX UK TOBEIEINR } ) & ZONHlOFEEZTRT 2 083D D £79,

i

/*[clinic input]

module _pickle

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

[clinic start generated code]*/

/*[clintic end generated code: checksum=da39a3ee5e6b4b0d3255bfef95601890afd80709]*/

/*[clinic input]
_ptckle.Pickler.dump

obj: 'O’

(RDOR=I1%i )




15.

16.

(RIDR=I D5 DREE)

The object to be pickled.
/

Write a pickled representation of obj to the open file.

[clinic start generated codel*/

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

static PyObject *

_pickle_Pickler_dump_impl(PicklerObject #*self, PyObject *obj)

/*[clinic end generated code: checksum=3bd307/5bf206048f8b576a1da3d90f5500a4187]+*/
{

/* 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__QO",
Py_TYPE(self)->tp_name);

return NULL;

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

DD PyMethodDef Hitifkx G~ 27 niloVWTRVWHLTTIFX W, ZOMBOBEFD
PyMethodDef HEARZIRL T, ZNE~Y 7 BANDBIICEZIMITTI WV, (KL M U EY 22—
N 2a—=FI2H 555, BIFD PyMethodDef WHEARIZBZHL 77 A LD DIELIZHD £7,
EILEA UM Z 5« XYy ROYEE, BfED PyMethodDef #HEAIZBZ 6 S EEDHRAICHD T
D, R EEEWT T, )

~ 7 B OARBITIIKREICH < (comma) BDEFENTWVWEZ LIFERELTLZE W, Lo T, BifF
D static PyMethodDef fiiff% <7 mICE Z#1 2 285 51%. KREICH > < (comma) ZELRNWT
(AR-J AN

il

static struct PyMethodDef Pickler_methods[] = {
__PICKLE_PICKLER_DUMP_METHODDEF
__PICKLE_PICKLER_CLEAR_MEMO METHODDEF
{NULL, NULL} /* sentinel */
};

[F5 7 & & (regression-test) DA A — s DRIEE T Z 2> RA VL TFEITLE T, TOEEITKD, #r
Jol, AR NROEERT S —PRETBZRETIER L, Python OBEIfFICAHE»SBICRZ 2E
EBETEZRETIED D FHA

10




Well, except for one difference: inspect.signature() run on your function should now provide

a valid signature!

Congratulations, you’ve ported your first function to work with Argument Clinic!

4 SERMEYD

Now that you’ve had some experience working with Argument Clinic, it’s time for some advanced topics.

4.1 > VRILDT T+ ~ME

The default value you provide for a parameter can’t be any arbitrary expression. Currently the following

are explicitly supported:

BUEER (B (integer) & IFE)/NEEEL (float))

o XTHIERL
e True & False & Nomne
o MTEY 2 — VL TIRE 5. sys.maxsize D K 5 REHMIRFIEEH
In case you're curious, this is implemented in from_builtin() in Lib/inspect.py.

(FERANIZIZ. CONSTANT - 1° D & 5 R RBATREIC T 57012, S HITHEIICT 2B H 50 L
i"d‘/bo )

4.2 Argument Clinic B L 7B EHZ V2 —LT S

Argument Clinic automatically names the functions it generates for you. Occasionally this may cause
a problem, if the generated name collides with the name of an existing C function. There’s an easy
solution: override the names used for the C functions. Just add the keyword "as" to your function
declaration line, followed by the function name you wish to use. Argument Clinic will use that function
name for the base (generated) function, then add "_impl" to the end and use that for the name of the

impl function.

For example, if we wanted to rename the C function names generated for pickle.Pickler.dump, it’d
look like this:

/*[clinic input]

pickle.Pickler.dump as pickler_dumper

The base function would now be named pickler_dumper (), and the impl function would now be named

pickler_dumper_impl().

11




Similarly, you may have a problem where you want to give a parameter a specific Python name, but
that name may be inconvenient in C. Argument Clinic allows you to give a parameter different names

in Python and in C, using the same "as" syntax:

/*[clintc input]
pickle.Pickler. dump

obj: object

file as file_obj: object
protocol: object = NULL
*

fiz_imports: bool = True

Here, the name used in Python (in the signature and the keywords array) would be file, but the C

variable would be named file_obj.

You can use this to rename the self parameter too!

4.3 PyArg_UnpackTuple |Z&k 3 BE8DE#:

To convert a function parsing its arguments with PyArg_UnpackTuple (), simply write out all the argu-
ments, specifying each as an object. You may specify the type argument to cast the type as appropriate.

All arguments should be marked positional-only (add a / on a line by itself after the last argument).

Currently the generated code will use PyArg_ParseTuple (), but this will change soon.

4.4 73 B

Some legacy functions have a tricky approach to parsing their arguments: they count the number of
positional arguments, then use a switch statement to call one of several different PyArg_ParseTuple ()
calls depending on how many positional arguments there are. (These functions cannot accept
keyword-only arguments.) This approach was used to simulate optional arguments back before

PyArg_ParseTupleAndKeywords () was created.

While functions using this approach can often be converted to use PyArg_ParseTupleAndKeywords (),
optional arguments, and default values, it’s not always possible. Some of these legacy functions have
behaviors PyArg_ParseTupleAndKeywords () doesn’t directly support. The most obvious example is the
builtin function range(), which has an optional argument on the left side of its required argument!
Another example is curses.window.addch(), which has a group of two arguments that must always be
specified together. (The arguments are called x and y; if you call the function passing in x, you must

also pass in y—and if you don’t pass in x you may not pass in y either.)

In any case, the goal of Argument Clinic is to support argument parsing for all existing CPython
builtins without changing their semantics. Therefore Argument Clinic supports this alternate approach
to parsing, using what are called optional groups. Optional groups are groups of arguments that must

all be passed in together. They can be to the left or the right of the required arguments. They can only
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be used with positional-only parameters.

A#:  Optional groups are only intended for use when converting functions that make multiple calls
to PyArg_ParseTuple()! Functions that use any other approach for parsing arguments should almost
never be converted to Argument Clinic using optional groups. Functions using optional groups currently
cannot have accurate signatures in Python, because Python just doesn’t understand the concept. Please

avoid using optional groups wherever possible.

To specify an optional group, add a [ on a line by itself before the parameters you wish to group together,
and a ] on a line by itself after these parameters. As an example, here’s how curses.window.addch

uses optional groups to make the first two parameters and the last parameter optional:

/*[clintc input]

curses.window. addch

T: int

X-coordinate.

y: int
Y-coordinate.

y)

ch: object

Character to add.

[
attr: long
Attributes for the character.
]
/
TERR:

e For every optional group, one additional parameter will be passed into the impl function repre-
senting the group. The parameter will be an int named group_{direction}_{number}, where
{direction} is either right or left depending on whether the group is before or after the re-
quired parameters, and {number} is a monotonically increasing number (starting at 1) indicating
how far away the group is from the required parameters. When the impl is called, this parameter
will be set to zero if this group was unused, and set to non-zero if this group was used. (By used

or unused, I mean whether or not the parameters received arguments in this invocation.)

e If there are no required arguments, the optional groups will behave as if they’re to the right of the

required arguments.

o In the case of ambiguity, the argument parsing code favors parameters on the left (before the
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required parameters).
e Optional groups can only contain positional-only parameters.

e Optional groups are only intended for legacy code. Please do not use optional groups for new

code.

4.5 Using real Argument Clinic converters, instead of "legacy converters”

To save time, and to minimize how much you need to learn to achieve your first port to Argument Clinic,
the walkthrough above tells you to use ”legacy converters”. ”“Legacy converters” are a convenience,
designed explicitly to make porting existing code to Argument Clinic easier. And to be clear, their use

is acceptable when porting code for Python 3.4.

However, in the long term we probably want all our blocks to use Argument Clinic’s real syntax for

converters. Why? A couple reasons:
o The proper converters are far easier to read and clearer in their intent.

e There are some format units that are unsupported as ”legacy converters”, because they require

arguments, and the legacy converter syntax doesn’t support specifying arguments.

e In the future we may have a new argument parsing library that isn’t restricted to what
PyArg_ParseTuple() supports; this flexibility won’t be available to parameters using legacy con-

verters.

Therefore, if you don’t mind a little extra effort, please use the normal converters instead of legacy

converters.

In a nutshell, the syntax for Argument Clinic (non-legacy) converters looks like a Python function call.
However, if there are no explicit arguments to the function (all functions take their default values), you

may omit the parentheses. Thus bool and bool() are exactly the same converters.

All arguments to Argument Clinic converters are keyword-only. All Argument Clinic converters accept

the following arguments:

c_default The default value for this parameter when defined in C. Specifically, this will be the
initializer for the variable declared in the "parse function”. See the section on default values

for how to use this. Specified as a string.

annotation The annotation value for this parameter. Not currently supported, because PEP 8

mandates that the Python library may not use annotations.

In addition, some converters accept additional arguments. Here is a list of these arguments, along with

their meanings:

accept A set of Python types (and possibly pseudo-types); this restricts the allowable Python
argument to values of these types. (This is not a general-purpose facility; as a rule it only

supports specific lists of types as shown in the legacy converter table.)
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To accept None, add NoneType to this set.

bitwise Only supported for unsigned integers. The native integer value of this Python argument

will be written to the parameter without any range checking, even for negative values.

converter Only supported by the object converter. Specifies the name of a C ”converter func-

tion” to use to convert this object to a native type.

encoding Only supported for strings. Specifies the encoding to use when converting this string

from a Python str (Unicode) value into a C char * value.

subclass_of Only supported for the object converter. Requires that the Python value be a

subclass of a Python type, as expressed in C.

type Only supported for the object and self converters. Specifies the C type that will be used

to declare the variable. Default value is "PyObject *".

zeroes Ouly supported for strings. If true, embedded NUL bytes ('\\0') are permitted inside
the value. The length of the string will be passed in to the impl function, just after the string

parameter, as a parameter named <parameter_name>_length.

Please note, not every possible combination of arguments will work. Usually these arguments are imple-

mented by specific PyArg_ParseTuple format units, with specific behavior. For example, currently you

cannot call unsigned_short without also specifying bitwise=True. Although it’s perfectly reasonable

to think this would work, these semantics don’t map to any existing format unit. So Argument Clinic

doesn’t support it. (Or, at least, not yet.)

LT D&, legacy converter 7 5FEFED Argument Clinic converter ND~v v V'Y 72/ RTRTT, AN
legacy converter T. HHIBZNEZBEZIRZ T F A P TT,

'B' unsigned_char(bitwise=True)

'p’ 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)

str(encoding='name_of_encoding', accept={bytes, bytearray, str})

'et#' | str(encoding='name_of_encoding', accept={bytes, bytearray, str}, zeroes=True)

'f! float

'h' short

'H! unsigned_short (bitwise=True)
'i' int

'T! unsigned_int (bitwise=True)
'k' unsigned_long(bitwise=True)

ROR—JIZHL
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'K' unsigned_long_long(bitwise=True)

'l long

'L’ long long

'n' Py_ssize_t

'0’ object

‘gl object (subclass_of='&PySomething_Type')
'0&! 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

‘ut' Py_UNICODE(zeroes=True)

wk! Py_buffer(accept={rwbuffer})

'Y' PyByteArrayObject

str(accept={bytes})

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

yx! Py_buffer

A Py_UNICODE(accept={str, NoneTypel})

'Z#! Py_UNICODE(accept={str, NoneTypel}, zeroes=True)
'z! str(accept={str, NoneTypel})

'z#! str(accept={str, NoneType}, zeroes=True)

'zx! Py_buffer(accept={buffer, str, NoneTypel})

BIED pickle.Pickler.dump IZi#HY]72 converter ZHH L7zd DELITITRL £73:

/*[clintc 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]*/

One advantage of real converters is that they’re more flexible than legacy converters. For example, the
unsigned_int converter (and all the unsigned_ converters) can be specified without bitwise=True.
Their default behavior performs range checking on the value, and they won’t accept negative numbers.

You just can’t do that with a legacy converter!

Argument Clinic will show you all the converters it has available. For each converter it’ll show you all
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the parameters it accepts, along with the default value for each parameter. Just run Tools/clinic/

clinic.py —--converters to see the full list.

4.6 Py_buffer

When using the Py_buffer converter (or the 'sx', 'wx' 6 'xy' or 'zx' legacy converters), you must
not call PyBuffer_Release() on the provided buffer. Argument Clinic generates code that does it for

you (in the parsing function).

4.7 Advanced converters

Remember those format units you skipped for your first time because they were advanced? Here’s how

to handle those too.

The trick is, all those format units take arguments—either conversion functions, or types, or strings
specifying an encoding. (But "legacy converters” don’t support arguments. That’s why we skipped
them for your first function.) The argument you specified to the format unit is now an argument to the
converter; this argument is either converter (for 0&), subclass_of (for 0!), or encoding (for all the

format units that start with e).

When using subclass_of, you may also want to use the other custom argument for object():
type, which lets you set the type actually used for the parameter. For example, if you want to
ensure that the object is a subclass of PyUnicode_Type, you probably want to use the converter

object (type='PyUnicodeObject *', subclass_of='&PyUnicode_Type').

One possible problem with using Argument Clinic: it takes away some possible flexibility for the format
units starting with e. When writing a PyArg_Parse call by hand, you could theoretically decide at
runtime what encoding string to pass in to PyArg_ParseTuple (). But now this string must be hard-coded
at Argument-Clinic-preprocessing-time. This limitation is deliberate; it made supporting this format
unit much easier, and may allow for future optimizations. This restriction doesn’t seem unreasonable;
CPython itself always passes in static hard-coded encoding strings for parameters whose format units

start with e.

4.8 518077 #I)LME

Default values for parameters can be any of a number of values. At their simplest, they can be string,

int, or float literals:

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

They can also use any of Python’s built-in constants:
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yep: bool = True
nope: bool = False

nada: object = None

There’s also special support for a default value of NULL, and for simple expressions, documented in the

following sections.

4.9 NULL 57 #JL MME

For string and object parameters, you can set them to None to indicate that there’s no default. However,
that means the C variable will be initialized to Py_None. For convenience’s sakes, there’s a special value
called NULL for just this reason: from Python’s perspective it behaves like a default value of None, but
the C variable is initialized with NULL.

410 T A MEL LTEEShER

The default value for a parameter can be more than just a literal value. It can be an entire expression,
using math operators and looking up attributes on objects. However, this support isn’t exactly simple,

because of some non-obvious semantics.

Consider the following example:

foo: Py_ssize_t = sys.maxsize - 1

sys.maxsize can have different values on different platforms. Therefore Argument Clinic can’t simply
evaluate that expression locally and hard-code it in C. So it stores the default in such a way that it will

get evaluated at runtime, when the user asks for the function’s signature.

What namespace is available when the expression is evaluated? It’s evaluated in the context of the
module the builtin came from. So, if your module has an attribute called "max_widgets”, you may

simply use it:

foo: Py_ssize_t = max_widgets

If the symbol isn’t found in the current module, it fails over to looking in sys.modules. That’s how it
can find sys.maxsize for example. (Since you don’t know in advance what modules the user will load

into their interpreter, it’s best to restrict yourself to modules that are preloaded by Python itself.)

Evaluating default values only at runtime means Argument Clinic can’t compute the correct equivalent
C default value. So you need to tell it explicitly. When you use an expression, you must also specify the

equivalent expression in C, using the c_default parameter to the converter:

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

Another complication: Argument Clinic can’t know in advance whether or not the expression you supply
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is valid. It parses it to make sure it looks legal, but it can’t actually know. You must be very careful

when using expressions to specify values that are guaranteed to be valid at runtime!

Finally, because expressions must be representable as static C values, there are many restrictions on legal

expressions. Here’s a list of Python features you’re not permitted to use:

BRI L

e AYF 4 if X (3 if foo else 5).

o« VUV IRADHET YRy 7 (x[1, 2, 3]).

List/set/dict NERLE ¥ = 1L — &K

Tuple/list /set/dict literals.

4.11 Using a return converter

By default the impl function Argument Clinic generates for you returns PyObject *. But your C function
often computes some C type, then converts it into the PyObject * at the last moment. Argument Clinic
handles converting your inputs from Python types into native C types—why not have it convert your

return value from a native C type into a Python type too?

That’s what a ”"return converter” does. It changes your impl function to return some C type, then adds
code to the generated (non-impl) function to handle converting that value into the appropriate PyObject

*.

The syntax for return converters is similar to that of parameter converters. You specify the return
converter like it was a return annotation on the function itself. Return converters behave much the same
as parameter converters; they take arguments, the arguments are all keyword-only, and if you're not

changing any of the default arguments you can omit the parentheses.

(If you use both "as" and a return converter for your function, the "as" should come before the return

converter.)

There’s one additional complication when using return converters: how do you indicate an error has
occurred? Normally, a function returns a valid (non-NULL) pointer for success, and NULL for failure.
But if you use an integer return converter, all integers are valid. How can Argument Clinic detect an
error? Its solution: each return converter implicitly looks for a special value that indicates an error. If
you return that value, and an error has been set (PyErr_0Occurred() returns a true value), then the

generated code will propagate the error. Otherwise it will encode the value you return like normal.

Currently Argument Clinic supports only a few return converters:

bool

int
unsigned int
long

unsigned int

(RDR=I12%i <)
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size_t
Py_ssize_t
float

double
DecodeFSDefault

None of these take parameters. For the first three, return -1 to indicate error. For DecodeFSDefault,

the return type is const char *; return a NULL pointer to indicate an error.

(There’s also an experimental NoneType converter, which lets you return Py_None on success or NULL on
failure, without having to increment the reference count on Py_None. I'm not sure it adds enough clarity

to be worth using.)

To see all the return converters Argument Clinic supports, along with their parameters (if any), just run

Tools/clinic/clinic.py --converters for the full list.

4.12 BIFRABDER

If you have a number of functions that look similar, you may be able to use Clinic’s ”clone” feature.

When you clone an existing function, you reuse:
e its parameters, including
— i,
— Ay AN=R e
— 77+ M,
-5 BZED Ry AN T
_EE (B, MEEEEE—T— 8, -7 — FEA).
e return IV N—X

The only thing not copied from the original function is its docstring; the syntax allows you to specify a

new docstring.

Here’s the syntax for cloning a function:

/*[clinic input]

module.class.new_function [as c_basename] = module.class.existing_function

Docstring for new_function goes here.

[clinic start generated codel*/

(The functions can be in different modules or classes. I wrote module.class in the sample just to

illustrate that you must use the full path to both functions.)
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Sorry, there’s no syntax for partially cloning a function, or cloning a function then modifying it. Cloning

is an all-or nothing proposition.

Also, the function you are cloning from must have been previously defined in the current file.

4.13 Python d—FOMUHL

The rest of the advanced topics require you to write Python code which lives inside your C file and

modifies Argument Clinic’s runtime state. This is simple: you simply define a Python block.

A Python block uses different delimiter lines than an Argument Clinic function block. It looks like this:

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

All the code inside the Python block is executed at the time it’s parsed. All text written to stdout inside
the block is redirected into the ”"output” after the block.

As an example, here’s a Python block that adds a static integer variable to the C code:

/*[python input]

print('static int __tignored_unused_variable__ = 0;')
[python start generated codel*/

static int __ignored_unused_variable__ = 0;

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

4.14 ”self converter” OFIA

Argument Clinic automatically adds a ”self” parameter for you using a default converter. It automatically
sets the type of this parameter to the ”pointer to an instance” you specified when you declared the
type. However, you can override Argument Clinic’s converter and specify one yourself. Just add your
own self parameter as the first parameter in a block, and ensure that its converter is an instance of

self_converter or a subclass thereof.
What’s the point? This lets you override the type of self, or give it a different default name.

How do you specify the custom type you want to cast self to? If you only have one or two functions
with the same type for self, you can directly use Argument Clinic’s existing self converter, passing in

the type you want to use as the type parameter:

/*[clinic input]

_pickle.Pickler.dump

self: self(type="PicklerObject *")
obj: object

ROR—STER)
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/

Write a pickled representation of the given object to the open file.

[clinic start generated code]*/

On the other hand, if you have a lot of functions that will use the same type for self, it’s best to create

your own converter, subclassing self_converter but overwriting the type member:

/*[python input]

class PicklerObject_converter(self_ converter):
type = "PicklerObject *"

[python start generated code]*/

/*[clinic input]

_pickle.Pickler.dump
self: Pickler(Object
obj: object

/

Write a pickled representation of the given object to the open file.

[clinic start generated code]*/

4.15 Using a "defining class” converter

Argument Clinic facilitates gaining access to the defining class of a method. This is useful for heap type
methods that need to fetch module level state. Use PyType_FromModuleAndSpec() to associate a new
heap type with a module. You can now use PyType_GetModuleState() on the defining class to fetch

the module state, for example from a module method.

Example from Modules/zlibmodule.c. First, defining_class is added to the clinic input:

/*[clinic input]

zlib.Compress.compress

cls: defining_class
data: Py_buffer
Binary data to be compressed.

/

After running the Argument Clinic tool, the following function signature is generated:

/*[clinic start generated codel]*/
static PyObject *
z1lib_Compress_compress_impl (compobject *self, PyTypeObject *cls,
Py_buffer *data)
/*[clintic end generated code: output=6731b3f0ff357ca6 input=04d00f65ab01d260]*/
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The following code can now use PyType_GetModuleState(cls) to fetch the module state:

zlibstate *state = PyType_GetModuleState(cls);

FEach method may only have one argument using this converter, and it must appear after self, or, if
self is not used, as the first argument. The argument will be of type PyTypeObject *. The argument

will not appear in the __text_signature__.

The defining_class converter is not compatible with __init__ and __new__ methods, which cannot

use the METH_METHOD convention.

It is not possible to use defining_class with slot methods. In order to fetch the module state from
such methods, use _PyType_GetModuleByDef to look up the module and then PyModule_GetState() to
fetch the module state. Example from the setattro slot method in Modules/_threadmodule.c:

static int
local_setattro(localobject *self, PyObject #*name, PyObject *v)
{
PyObject *module = _PyType_GetModuleByDef (Py_TYPE(self), &thread_module);

thread_module_state *state = get_thread_state(module);

See also PEP 573.

416 ARAZLIAVN—-2%ELS

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 0& 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 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.
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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_sstize_t'

converter = 'ssize_t_converter'

[python start generated code]*/
/*[python end generated code: output=da39a3ee5e6b4b0d 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 '0&' 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.

4.17 A AR L return AV N—2%EEL
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 con-
verters, 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.
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4.18 METH_O ¥ METH_NOARGS

To convert a function using METH_0, 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.

4.19 tp_new & tp_init functions
You can convert tp_new and tp_init functions. Just name them __new__ or __init__ as appropriate.
Notes:

e 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.
e No PyMethodDef #define is generated for these functions.
e __init__ functions return int, not PyObject *.
o 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.)

4.20 Clinic HADEE VA AL I+

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
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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>" rep-
resents 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 file destination

for _pickle.c would be written to _pickle.clinic.c.)
Important: When using a file 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 after 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:
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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 buffer 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.

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 typedef and PyTypeObject

definitions.

Suppress the parser_prototype and docstring_prototype, write the impl_definition to

block, 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 file, 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.
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two-pass Similar to the buffer preset, but writes forward declarations to the two-pass buffer,
and definitions to the buffer. This is similar to the buffer 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 buffer 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 buffer 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 <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 text file. 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.
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{basename_root} Basename with the extension clipped off (everything up to but not

including the last 7).

{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 {exten-

sion} 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; line_suffix is a string that will be appended to every line of Clinic’s output.
MrEanwsh sy HAFHN 2R R— b LET:
{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 file 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.

4.21 #ifdef FV w2

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(...)

{

(RDR=J12Fi <)
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}
#endif /* HAVE_FUNCTIONNAME */

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

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

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

#1fdef HAVE_FUNCTIONNAME
/*[clinic input]

module. functionname

[clintic 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 you're  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) */

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
#ifdef. (That’s the whole point!)

In this situation, Argument Clinic writes the extra code to the "buffer” destination. This may mean that
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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.

4.22 Python 7 7 JLIAT® Argument Clinic OFH

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 gemerated codel*/
def foo(): pass

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