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Argument Clinic & CPython @ C 77 A VD7) Fat v+ TF, builtin DF O, B2 5[EEENTO 3 —
FrEHEELT200BMTS, 2O RFFa Xy T CEE%Z Argument Clinic (K32 HEZRL. EHIZ
7 Argument Clinic OFIFAAEICOWTHAL £35,

BED & Z A, Argument Clinic & CPython OWHEHDHNTF, CPython DAMTH 5 7 7 4 MEH KR —
FPLTELT, FERON=Y a Y TOBT A EZRIEL R A, VX % 2, CPython DD C HLikR%E X
YTFYALTWAEHE. Argument Clinic ZF L TASZ Z EIETEETH, XD NN—=Y a »D CPython O
Argument Clinic TIXHIENEL KD 20 a— R2Eh 2% AREERHD FT .

1 Argument Clinic ®BHY

Argument Clinic D% — HZIX, CPython DHF DL TOFIBFEN D7D Da— FEFIEHS TS, DS
% Argument Clinic Z{#5 X5 WCEE T 2 . ZOMEBI—YO5[HEN 21707 <D £3, Argument Clinic
PERTZ2a—R BT 57v 7Ry 722k D, CPython BBEDT 7 v 7Ry 7 ZADEHEEMFUH L, REZICZD
B D a— FPMINE T, 518D PyObject *args (& PyObject *kwargs) IIFEERANIZ, HELRED C OE
Bz h 9,

Argument Clinic D —HEZZER T 2720121, 03 L 2FUuEizb 8 A, BHE. CPython D5 IEf#RHT
7477 VEHMATZ2DEHAEIT, THIZLDOHEATHERBROX VT F U A2 E Yy LET, Argument
Clinic Zff5 Z T DRY 2EHTE %7,

bbAHA. HilRBEZR AL R LI, BOOMEZRRL T 2D TRIFIUI. #D Argument Clinic
ZHEWZVWEITEDRNTL x5, RDT, ELWVWa—F24ERT 5 Z &id Argument Clinic IZ& > TIHREET
T AR L7 - Rk THENRKELMETT 22 DoTEVITRVL, B ARZ2ARLIDRVTT, (&
2. Argument Clinic 1 KIRZ &HE(LEAIREICT 51E$ T3, Argument Clinic 25, LAHMR A CPython
DEBIEN 4 77V 2T RODIZ, A=K =X L FO5I BB —-F2ERT 2 LI TESEH056TT,
CAUT X D ATREZRIR D i D 5 [T DS AT REIC 72 2 TL & D )



AT, Argument Clinic {32 TO5IENT O RITHIET Z 2 K 5 ITFRTRIFNUIR D 2 A, Python D%
O DRAEIE . THRIRLSIBOBEREITVE T, Argument Clinic D BIEIZZ D2 TEYR—-— 1+ T 522 TT,

®RIZ, HEHrdD Argument Clinic @ HAYIX CPython fHAAAREEIZ 7 &7 % F ¥” O introspection %12
T2 2Tl SETIE. HARAARBEICH LT introspection 3 2 B TR WEDE 2 L HINMBFEL TWH
% L7z, Argument Clinic IZ& > TZAUXBEDFICRD F LT

Argument Clinic Zff51H72o T 1 D2HZTEIPRVEWVWIRWTAFT7HRHDET: 2T TEDZLDE
WrEEZNE, FDEBWEENRTEZ LS5CRE] WS I 2T, Argument Clinic 135D ¥ Z A1 F 72K
B> 7NTF, Lo, FEROEMICED ., BEXONLBERETICIDTMEINLENI ENTES X512k D
TL &9,

2 EANBEIR CERE

Argument Clinic (& CPython & & IZHMEINTVWET, ZOHD Tools/clinic/clinic.py ZHDIF 2
EDTEBTLEI. ZDARZ VT Mo, 51T C 77 ANZIELTETT I L

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

Argument Clinic {FFEZI N7 7 AN ERF ¥y L, ROTL 2 HUTEHELET:

/*[clinic input]

ZOTEROI 5. SEIFIEMICRD X5 R{TE2ROT 2 FT. INTEHAALET:

[clinic start generated codel*/

INBD 2 DDITOMDFTNTDITH Argument Clinic NDANICKRD T, ThbDaxXy MIOBMHEKT
HEDZTNTDITA, Argument Clinic ” 71 v 77 LIEENRF T,

Argument Clinic 132 ® block 28— 32, HAEERLET, ZOHNE. 2D CY—R7 7 L VD%
3% block DERICHEAZIN, Fzy 2P s2E8LaXY b TRTLET, ZOMRE Argument Clinick block 1%
KD XD ET:

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

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

Argument Clinic ZF U 7 7 4 W LT 2 BT L5, Argument Clinic &t WHATZH LWHIITLEE
XL TCFzv IV abEHLET, LIrL. ANNPEEIRTORWEES, BB ELERA,

Argument Clinick block DA EREL TEWITEXR A, HIPLEAYEYICRZET, AWEZEELT

3




{ZE WV (BT o 7 iE. K2 Argument Clinic 25T LWH I 2 FE ZADBRICEKDNTLEVE T,
F v 7Y% LD BINIESTE AT 0 7D R0 E S PR T 2729 TE, )

RELZ BT 272912, Argument Clinic TR T2 HEZER L TBEE 7,

aXy rDORMPIDIT (/*[clinic input]) i RE—bkS51> TT,

Argument Clinic %173 21DIKED 2 X > b DFEAEAT ([clinic start generated codel*/) & I
YRS3A4Y TT,

&% DIT (/*[clinic end generated code: checksum=...]*/) & FTvIHLF1> TT,
AR—=bFGAVEZ Y RITA VOB ATy b TY,
ITYRIAVETF 2w Y LTA YO TIORTY b TY,

AR—=bFAUPBIYRIA VET, 202728072 TAYY TF, (Argument Clinic 25 F
RIEFICUHZETTETRW IRy 23, 7Y My beF v 7B L5714 VR ERR > TOWEEAD,
Fhdrnmy 7 LTHIRWVWETS, )

3 B ZEBLTHELDS

Argument Clinic DEHEICOWTIIE S 2 —HFDHEIE. 1 DOBBTERICGHAL TAS 2 TS, BDTZ ZT
F 1 20 TRILDDOENREOFIEZFHHAL £9, CPython Da—Fica3Iy 3358, HETHT
{ %% o iR BERE ("return converter” X2 "self converter” 72 ¥) Zffio 7 A% F2MENDH B Z L ITKE
DI TLEI WV, T TREHANTY Y IARTFIRZTICE EDET,

RIAD S |

0.

1.

2.

F 3 CPython ORHFIROF = v 777 FEHABL T IV,

%72 Argument Clinic Z#|H L TV, PyArg_ParseTuple() % PyArg_ParseTupleAndKeywords ()
ZIEOH LT3 Python fHAAABIEZ O TLZE W, ZDFITIE _pickle.Pickler.dump() %
MALET,

PyArg_Parse BABDSLLFOWTIDD 7 + —< v MM ZH o TWGE:

0&
0!
es
es#
et
et#

H %\ % PyArg_ParseTuple() DM L 2B E > TWBHE. MOMEEZETSEL X 5, Argument
Clinic ZZNHFTRTDFr —R% YR—FLTWET, TIH. TAEEERFEEICRD 9, RO
BITZ I b DRESEL & 5,




F. ZOBBD. FA— 05 EBOM 2 RO8 &8 1083 % 7 IZ PyArg_ParseTuple() 7
PyArg_ParseTupleAndKeyword() DM:UNH L 2 EFE > T D, PyArg Parse B ZFAH L Tw
Wk d s, FoREE Argument Clinic IZHEWTWEH A, Argument Clinic 13 =3V v 7B
RYVE—T 4 v 725 %ZF K- P LTVWEEA,

3. ZDBEED BT RDOERZEBML. 70y 7 2/ED £

/*[clintc input]

[clinic start generated code]*/

4. docstring ZYJDHL > T [clinic] DITORENCH D fFir. WYNC 7 + — b XNz C ODXFINTR B X 51
Ho 7 ZEBE2THIRLE T, £5F 58, 80 XEMULDITHRV, Ex—I Iz bz, 7FAME
127 %133 T9, (Argument Clinic 1 docstring NOA > 7> F 2R/ LET, )

#W docstring OB DTS 72 F v DX 52D OVDH25E1F. ZOTZWELET, (Z0hHW
docstring IZRBENED D FHA — FRBZZZDENL R AL > T help) %5 & =&, H\ docstring @
ROIDITICH 52 KRB 74 F v D X 57T /1%, EEOBEBD S 72 F v IHE W THBIINICAER
IhEd, )

il

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

[clinic start generated code]*/

5. ®7%7-® docstring 1 E#Y) (summary) {72372 WHE . Argument Clinic 3 XAZFWVWE T, KD T,
ZNHDHBZ e MR LEL x5, [ER 1713, docstring OFEFICH D, 80 NN D H—DIT TR X
NEERETHLILENDD 7,

(BIREICGIH L7272D docstring &, 72 72 FERITOATHBRINTW2D, ZORAT v I TIEIHED
- FELEETHNERD D EEATLE, )

6. docstring [ZBIDAFTZ AT L, ZORICEATE AN LE T, ZHUIEED Python HTH . B
DIERILF v b« »%Z (full dotted path) THLIZMBENDHD £, DFEDH, ZHUIEY 2 —AHTHED,
YT 2 NADEENTOEIRERDD, BEEDR I FRDRXY v RTHIGEEE, 77 A4LDEDIHE
HHYET,

il

/*[clintc input]
_pickle.Pickler.dump

Write a pickled representation of obj to the open file.

[clinic start generated code]*/

7. B2 NEREIIRADBID C 7 741D Argument Clinic THID THEHINZELHEIZ, TV a—L

5



BLY/ERE 7 7RAREETHHENDHD £9, Argument Clinic FRTIZ. 2oz C 774 LD%
R DORO7ay JTEETAIEDHELVWEINET, ZHUI, A Y7L —F « 77 4L % static
DEFHICHEX NS DL FA—DOFIETT, (BB, Zoa— Tk, #HOEEE 2 207w v 7 2kT
TERLTVET, )

7524 EY 2 —%iE, Python TRRENZDDLHE—ICTI2LENH D 3, PyModuleDef F 7z
!X PyTypeObject TERIN TV ALATEHEEMRL TLZE W,

IR EETHLEIR. C TR 208D 2 DOflHGIFEST 28EHD £F, 2HUd, D7 72D
A VARV ANDEA Y RIHERATZRIES ., TDZ 7 AD PyTypelbject NDRA ¥ I3 35!
HET7T,

i

/*[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]*/

. BB D7 DEGHL (parameters) ZEHE L E 5, F51EE. ZAZHVLLATTH2RENH D 3,
FTRTOFEATIE. B L docstring 2264 V7Y B 2I2RERH D 5,

N5 D5 BATO— A ZERIIL T D e BD TS

name_of _parameter: converter

FIBUCT 7 # v MED D 255513 3 2 N— & — (converter) DERITEBAML £3:

name_of_parameter: converter = default_value

57 3L M 1Z03$ % Argument Clinic D3R — MIFEFICHEB I THE T, FEMIcOWTIE, T
DT I7AILME O3y BBRLTLIEX N,

FIBEED MICZEE T 2B L £5,

Fa > N—%&—] (converter) &, C THHINZZHOR L, FEITHIZ Python OfE%E C DEIZET %
HED, WHEWLLE ST, 22T vy — - ar—%&— (legacy converter) &IN5 b D EAH
HAL%Ed, 24ud. Hva— K% Argument Clinic IZfHHBICBETE 2 X 5125 272D DEMLME TS,

ZHBUCOVWT, ZD58D 7+ —~<v M) % PyArg_Parse() O 7+ —~<v bS5 a— L.
SR E N2 XFINT LT, that [Ca>N—K—Y LTIHELET, ( (74—~ v M7 (format

6




10.

unit) &, GIBIERTBIBICER ORI L 2 DEWTEZIEA S format KT A —XD 1 ~ 3 XFDHEITX
FHIDIERRBRAF TS, 74—~ v MO OWTIE, arg-parsing #Z LT 72X W0, )

z# DL BEBCCTF D7 +—~< v MRAUDOEE, 2 2413 XFOXFHN R ZEML £75,

i

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

CBBOT7 =<y PCFINC | BEENRTWEHAE. OF D MO BICT 7+ MEX D B HEE. K

HLTHhEVERA, Argument Clinic I&, T 7 4V MEDBDH 2085 DICEDSWT, EO5MNL T a
RO, EHERL £T,

BHD7 x—< v bXFHNT $ BDEFTNTWIHE, 2FDF—V—RFOADFIHEWZEEIE. BOID
F—U—RDADFIED, BIDITIZ * ZEIMTIHEL. 5IBITER—D4 VY F v F2ITVWET,

(723, _pickle.Pickler.dump IZIZEHHDHBENTVWARVWD, FV TVBEEINTVERA, )

BEfED C B, (PyArg_ParseTupleAndKeywords() Tld72 <. ) PyArg_ParseTuple() ZM-UHIF
By ZDOTRTOFBIIALEDATT (positional-only),

Argument Clinic TITXTODF|HENED A (positional-only) & LT~v—2 3 212, 58T R—DA4
YTV MILT, BEDFIBDOROITIC / ZBML T,

BEDE 25, ZhUF. TRTOFIEDMIED A (positional-only) TH 22, ETHZITRVIDED
553 (all-or-nothing), (Argument Clinic (3FRI1Z 2 OHIRZEM T 2 7JREMES HD 5. )

i

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

[clinic start generated code]*/

/*[clinic input]
_pickle.Pickler.dump

(RDR=I12%i )




11.

12.

(FIDR=I 5 DfEE)

Write a pickled representation of obj to the open file.

[clinic start generated code]*/

H51BUTEIHZ ¥ @ docstring (per-parameter docstring) ZFtil 32 LB Icz b 3, 272U, 518
& @ docstring 34 7> a > TTDT, BEWZIHL T, ZOFEIRF Yy S TEET,

51802 ¥ @ docstring ZBM3 2 ik 5187 2 @ docstring DERAIDITIE, FIEITERID X BHITA >
FUMNTAIRERDDFT, ZORIIDITOES—Y VX, 58T D docstring KD~ — v ZHEE
LET, BDREDPELLTIRNTOTFRA NI, ZOEY—YVYEEI7VFTF Y FENET, BERIEL T,
BEUTICE Do T, HFERPEPITFAMEZEL I TEET,

il

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

[clinic start generated code]*/

/*[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 code]*/

T 7 ANERELTHE, 2D 7 7 £ WK LT Tools/clinic/clinic.py #ETL 3, #EARITIUL
FTARTHIFELWVEFET —— DF D, Argument Clinic 70y ZIZHIBBH D, 22D, .c.h 77 A VDBERK
ENFFT ! 7FRAL - T4 EXTED7 7 A NZHEROTHREL 3

/*[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 code]*/

static PyObject =*

KOR—SEER)




13.

14.

(FIDR=I 5 DfEE)

_pickle_Pickler_dump(PicklerObject *self, PyObject *obj)
/*[clinic end generated code: output=8T7ecadl1261e02ac7 input=552eb1c0f52260d9]+*/

Argument Clinic &L A ZER LR o156, ZRREANCZ I —2H 572729 TF, Argument
Clinic 25M##2 < 7 7 AV EIUHE T 2% T, =7 —OBELHRATEEDELET,

HARTEDEZDHIC, I FLAYDIZL—+a—FliE .c.h 77 A VIEREINTVWET, TREITTD .c
T 7 ANMCA V7N — RT3 ERH D, @HEIZ clinic EVa—L - 7ny 70EZICEEXET:

#include "clinic/_pickle.c.h”

Argument Clinic 23 U725 [ 8#fT a2 — FBBEDO a— R e BEARNICHE—TH 5 Z L T EERL £ 9,

1 #FEWC WMATOHATRHEUIEBMBEESEHIA TS Z 2R LE T, BBfFOa— Fid
PyArg_ParseTuple() ¥ 7zi% PyArg_ParseTupleAndKeywords() OWIT N ZMUIHTHENDH D
%3, Argument Clinic IZ&k o TERENTza— D £Fo7<HEAL BEBEZHEIE T Z e 2R LTLIE
ISAAN

2 #FHEIZ. PyArg_ParseTuple() ¥ 721X PyArg ParseTupleAndKeywords() IZHEXN 27+ —~<v P X
FHNE, avrEkFtianryan T, RO TTFEEIALbOL FoKAL TRIIZAD
EHA.

(Argument Clinic I¥HIZ : ORI 7+ —~< v P XFHNZERL T, BIFOa—-FD 7 5 —
<y PXFHND ; THOo TWEREGED ZOXEEIEMEDANNTZRMT 2720 T, ZOLHIIHEET
T DL TRVWTLZEW,)

3 FHIZ, 5 (parameters) ® 7 + —~< v MEAIA 2 DD arguments (length Z#e, =¥ a— FXXF4
. ZHEABANDRA VAR E) 2L T35, 2 FE D argument A3 2 DDORAEIFH LT IE
BICRILTH3 2l LTI,

4 FHHIC, 7ay 2O HESAIC. ZOEL A ¥ DY) static 72 PyMethodDef #iiEi{A% &} T %
TV FutyY = rudHBEITT:

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

Z O static BEERIZ., ZOEL M A Y DBEED static & PyMethodDef fiEtAr £o7<{EL TR
7D FE A,

INHDHEHDODWT N, @A5HRES A3, Argument Clinic BIEOAREEZFHE L, AR 2 ET
Tools/clinic/clinic.py ZFHETLHITTILEZ W,

Z DS DERAATH, D770 7impl” BBOESTH 2 Z L IFRELTLEE WV, THE BV b V0D

KEMMTONZIBAITY, DRLVDEEFOEBOBGFED 70 b 24 TREIBRLTLEZ W, UL,
FHEIL { 3R LT XV, ZLTC, 205 - F23a—FRe, ZO5 XY T3 TRTOE

9




BOESZHIBRL TL 72 & W, Python D518A5Z D impl BIEDEBUCKR > TWDE Z B IZERLTL X
W, RETINSDEBICERZAHBPHFEHIN TV IHAIX, BIEL T X W,

D EREGWHEA—FRDT, bI—ER->TAZEL LI, DREDI—REESPLUTDI S IR >TWBIXT
T3

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

{

Argument Clinic &, F = v 7V a7 203 LOBK T 0 b XA FTETEERL F LTz, HAR7ITBEIE
DFERDOTAEIN { (BEUKTOBRIEIN Y ) & ZOoNAIOFEELFART 2 HENDH D £7,

il

/*[clintic input]

module _pickle

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

[clinic start generated code]*/

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

/*[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*/

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

n \Il"

static PyObject *

_pickle_Pickler_dump_impl (PicklerObject *self, PyObject *obj)

/*[clinic end generated code: checksum=3bd30745bf206a48f8b576a1da3d90f55a0a4187]*/
{

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

(RD~R— DTk )
10



15.

16.

(FIDR=I 5 DfEE)

return NULL;

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

Z DRABD PyMethodDef A% &tr~ 7 niZOWTEWH L TRE W, Z OB DIFED PyMethodDef
MEEREEL T, ZhEe< 70 AOBRICEESMI TRIWV, (EL M YPBEY 22— - Ra—-TFIH 3
56, BED PyMethodDef fERIZBZHL 77 A NDEDLYIEIZHNET, LA ML VMBI TR« R
Vv FOBE. BIfFOD PyMethodDef MG AIZBZ 6 { HEDHAITH D £ 31, HEHIFERITENTT, )

<7 DARKIZIEKREICH >~ (comma) DEFNTVWE ZEIKERLTLEXI W, LihsT, BHFED
static PyMethodDef HiEifA%Z ~ 7 nICE R 2551, REICH ¥ < (comma) ZEMLRNWTLE
W,

fBil:

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

[\JF7 A b (regression-test) D A4 — b OBFHE T Z2 2 ANV L TEITLET, ZOEHICKD, #ik
. AV AFOBEDRL S —RE T BRE T3 <, Python OEIEICHEL S HICH Z 2 Z{LaE
CAREZTIEDHD FHA,

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!

11




4 BERNEYY

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

4.1 > VRILDT T #)L ME

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

are explicitly supported:
o BUEEB (BEE (integer) & IFE/NESEL (float))
o FHIER
e True & False & None
o BMIEY 2 — K TIE S, sys.maxsize D & 5 BB ER
In case you're curious, this is implemented in from_builtin() in Lib/inspect.py.

(FFRINICIZ. CONSTANT - 1° D X 577N RIAATGEICT 27012, S HITHBIZT2HENH 20D LILE
A, )

4.2 Argument Clinic B ER LR E#HZ) *— LTS

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().

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:

12




/*[clinic 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 |C & 2B D ZE#H

To convert a function parsing its arguments with PyArg_UnpackTuple (), simply write out all the arguments,
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.

4.4 773 8%

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(), op-
tional 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 func-
tion 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 be used with
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positional-only parameters.

EFR:  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.

)

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 representing
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 required 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
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required arguments.

o In the case of ambiguity, the argument parsing code favors parameters on the left (before the 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:
e 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 argu-

ments, 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:
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Please

accept A set of Python types (and possibly pseudo-types); this restricts the allowable Python argu-
ment 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.)
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 Ounly supported by the object converter. Specifies the name of a C ”converter function”

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 Only 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.

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.)

PUR @ #iZ. legacy converter 70 5 FEFED Argument Clinic converter "D~ v ¥ Y 72 /RTRTT, LEfliX

legacy converter T, HlBZN 2 EZIZ /2T FAMTT,
'B' unsigned_char(bitwise=True)
'b’ unsigned_char
'c! char
'c! int (accept={strl})
'd’ double
'D' Py_complex
'es' str(encoding='name_of_encoding')
'es#' | str(encoding='name_of_encoding', zeroes=True)
'et!' str(encoding='name_of_encoding', accept={bytes, bytearray, str})

;KOJI\O_:/“‘::J*L<
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'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)

'K' unsigned_long_long(bitwise=True)

'1' long

'L long long

'n' Py_ssize_t

'0' object

'l object(subclass_of='&PySomething_Type')
'0&! object(converter='name_of_c_function')
'p' bool

'S’ PyBytesObject

's' str

"s#' str(zeroes=True)

"sk! Py_buffer(accept={buffer, str})

'U’ unicode

! Py_UNICODE

‘u#! Py_UNICODE(zeroes=True)

Yk ! Py_buffer(accept={rwbuffer})

'Yy PyByteArrayObject

'y! str(accept={bytesl})

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

'yx! Py_buffer

A Py_UNICODE(accept={str, NoneTypel})

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

'z#! str(accept={str, NoneType}, zeroes=True)
'zx! Py_buffer(accept={buffer, str, NoneTypel})

BIFED pickle.Pickler.dump IZiEY]72 converter ZH L7z DELI IR ET:

/*[clinic input]

pickle.Pickler. dump

obj: object

(RDR=212Hi <)
17




(FIDR=I 5 DfEE)

The object to be pickled.
/

Write a pickled representation of obj to the open file.

[clinic start generated codel*/

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 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 's*', 'w*' 'sy' or 'z*x' 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
x', 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
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itself always passes in static hard-coded encoding strings for parameters whose format units start with e.

4.8 518DT 7 +)L ME

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:

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.

4.10 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.
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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 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:
o BARTTUHIL
e A7 4 if X (3 if foo else 5).

o« Y—JIVADHET Vv (x[1, 2, 3]).

List/set/dict NEKLE Y =1L —&XK

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
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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_Occurred() 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
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 BIFEBOESR

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
EZTIN
— AUN=REREIH
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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 code]*/

(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.)

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— FOMFUHL

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 code]*/

KDR=1%e <)
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static int ignored_unused_variable__ = 0;

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

4.14 "self converter” DF)H

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
/

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]*/

/*[clintc input]
_pickle.Pickler.dump
self: Pickler(Object

obj: object
/

(RDR=212Hi <)
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Write a pickled representation of the given object to the open file.

[clintic start generated codel*/

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:

/*[clintc 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 code]*/
static PyObject *
z1lib_Compress_compress_impl (compobject *self, PyTypeObject *cls,
Py_buffer *data)
/*[clinic end generated code: output=6731b3f0ff357ca6 input=04d00f65ab01d260]*/

The following code can now use PyType_GetModuleState(cls) to fetch the module state:

zlibstate *state = PyType_GetModuleState(cls);

Each 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:

24




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 HAALOAVN—IEEL

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() func-
tion. converter_init() always accepts a self parameter; after that, all additional parameters must be
keyword-only. Any arguments passed in to the converter in Argument Clinic will be passed along to your

converter_init ().

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

current list:

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

default The Python default value for this parameter, as a Python value. Or the magic value unspecified

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

c_ignored_default The default value used to initialize the C variable when there is no default, but not
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.
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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 hZAR L return AV N—R%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 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.

4.18 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

IKDR=12%e <)
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/

[clintic start generated codel*/

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 *.
e 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 HADEBE 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 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
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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 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:

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:
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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.

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 Dblock, write
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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.

{basename_root} Basename with the extension clipped off (everything up to but not includ-
ing the last 7).
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{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}
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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. line_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.
MREwsh s FXAFHN 2 R— b LT
{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 #tifdef R 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(...)

{

(KDR=I12%E<)
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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
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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

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 71 JLAT® Argument Clinic OFIH

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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