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/*[clinic input] ‘

HHREFNZ )G, BB N B end line:

’ [clinic start generated code]*/ ‘

AT Z 80 BT WAER 2 Argument Clinic [¥input . 24 Argument Clinic i input i}, 4= Jil{ousput . output
o B E M AME NS A C e, JGEEIn— checksum line, FiAaXL4T, ffFstart line flchecksum
line, #SHFFRH Argument Clinic #yblock:

/*[clinic input]

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

. clinic output goes here ...
/*[clinic end generated code: ...]%*/
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2.1 Kig
JUEAT /* [clinic input] 7. X—f7hr&E % Argument Clinic iy AFFIG . IHHER TR )R —
A~ C By RE

9047 [clinic start generated codel*/ 7. # ®ATHRaE%E Argument Clinic inpur ] _ 450 _,
{H[E] It kr7E % Argument Clinic oumput 1) _ FFG _, ISCAS “clinic start start generated code” 3571 %%
RAT KM T H 4847 E ) C ERE

checksum —PMIGFAE, T DX ME—Rsm A Fl0 & o

FeUs4T A line that looks like /* [clinic end generated code: ...]*/. The three dots will be re-
placed by a checksum generated from the input, and a checksum generated from the ouzput. The checksum line
marks the end of Argument Clinic generated code, and is used by Argument Clinic to determine if it needs to
regenerate output.

i A The text between the start line and the end line. Note that the start and end lines open and close a C block
comment; the input is thus a part of that same C block comment.

output The text between the end line and the checksum line.

block All text from the start line to the checksum line inclusively.

2.2 HL{TEO

The Argument Clinic CLI (Command-Line Interface) is typically used to process a single source file, like this:

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

The CLI supports the following options:
-h, —--help

FTE CLI {11
-£f, ——force

S il i 3 T AR
-o, ——output OUTPUT

53O/ H € ) 3] OUTPUT
-v, —-verbose

IELIRE I
——converters

FTEITA SCRF SR AR 9 R IR )X L4 25
—--make

W] ——sredir ABRFTA AR S0
——-srcdir SRCDIR

T~ —make RN 2 T H 54
FILE ...

BB SRS
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class clinic.CConverter
The base class for all converters. See 4ot 7435 § & L %: 3% %5 for how to subclass this class.
type

The C type to use for this variable. t ype should be a Python string specifying the type, e.g. 'int'. If
this is a pointer type, the type string should end with ' *'.

default
ZEEREVEE, S Python Bi¥E252 ., ZIoHAE, WK unspecified.
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

TETCHINER H TR0 C AR R BOME, A ieEBINMETRES S A BRI B
TR I I N AR 2 5 e A — A O 5 BRI AR 70 A 2 RO DA, (Hi% 5 R
HSE e A impl, 7 C Gt it (M T RO LAY XAMEN Y B — R

2 S

TR
converter
C S Audni 2R, FArERREL.

impl_by_reference

i/R{H. WAH True, W Argument Clinic fEF28 LA impl sEUNS, SAEHAFRATIN_E—1

&

parse_by_reference

— R H. WRSHE, ] Argument Clinic 788 H A% A PyArg_ParseTuple () B RAEAS &
A ZHI—A &
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The best way to get a sense of how Argument Clinic works is to convert a function to work with it. Here, then, are
the bare minimum steps you'd need to follow to convert a function to work with Argument Clinic. Note that for code
you plan to check in to CPython, you really should take the conversion farther, using some of the advanced concepts
you’ll see later on in the document, like 4= /7T 1% ] 14 18] 4 3 25 and 4o 7T A “ f 4542 257 . But we’ll keep it simple
for this walkthrough so you can learn.

First, make sure you're working with a freshly updated checkout of the CPython trunk.

Next, find a Python builtin that calls either PyArg_ParseTuple () or
PyArg_ParseTupleAndKeywords (), and hasn’t been converted to work with Argument Clinic yet.
For this tutorial, we’ll be using _pickle.Pickler.dumnmp.

If the call to the PyArg_Parse* () function uses any of the following format units...:

0&
0!
es
es#
et
et#

.. or if it has multiple calls to PyArg_ParseTuple (), you should choose a different function. (See 4=/ 1% 7]
= YR 55 3 2% for those scenarios.)



Also, if the function has multiple calls to PyArg_ParseTuple () or PyArg_ParseTupleAndKeywords ()
where it supports different types for the same argument, or if the function uses something besides
PyArg_Parse* () functions to parse its arguments, it probably isn’t suitable for conversion to Argument Clinic.
Argument Clinic doesn’t support generic functions or polymorphic parameters.

Next, add the following boilerplate above the function, creating our input block:

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

Cut the docstring and paste it in between the [c1inic] lines, removing all the junk that makes it a properly quoted
C string. When you’re done you should have just the text, based at the left margin, with no line wider than 80
characters. Argument Clinic will preserve indents inside the docstring.

If the old docstring had a first line that looked like a function signature, throw that line away; The docstring doesn’t
need it anymore --- when you use he 1p () on your builtin in the future, the first line will be built automatically based
on the function’s signature.

Example docstring summary line:

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

If your docstring doesn’t have a "summary” line, Argument Clinic will complain, so let’s make sure it has one. The
”summary” line should be a paragraph consisting of a single 80-column line at the beginning of the docstring. (See
PEP 257 regarding docstring conventions.)

Our example docstring consists solely of a summary line, so the sample code doesn’t have to change for this step.

Now, above the docstring, enter the name of the function, followed by a blank line. This should be the Python name
of the function, and should be the full dotted path to the function --- it should start with the name of the module,
include any sub-modules, and if the function is a method on a class it should include the class name too.

In our example, _pickle is the module, Pickler is the class, and dump () is the method, so the name becomes
_pickle.Pickler.dump():

/*[clinic input]
_pickle.Pickler.dump

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

If this is the first time that module or class has been used with Argument Clinic in this C file, you must declare the
module and/or class. Proper Argument Clinic hygiene prefers declaring these in a separate block somewhere near
the top of the C file, in the same way that include files and statics go at the top. In our sample code we’ll just show
the two blocks next to each other.

KRB 2 RN 2§74 Python ([ . § 1G4 PyModuleDef B PyTypeObject HE X4
FRo

When you declare a class, you must also specify two aspects of its type in C: the type declaration you’d use for a
pointer to an instance of this class, and a pointer to the Py TypeObject for this class:

/*[clinic input]

module _pickle

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

/*[clinic input]
_pickle.Pickler.dump

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



https://peps.python.org/pep-0257/

Declare each of the parameters to the function. Each parameter should get its own line. All the parameter lines should
be indented from the function name and the docstring. The general form of these parameter lines is as follows:

’namefoffparameter: converter

WERBHOTAHBREE, T INTER s 2 )5

’name_of_parameter: converter = default_value

Argument Clinic’s support for “default values” is quite sophisticated; see 407 #5-F5 A& 2k A {4 for more information.
Next, add a blank line below the parameters.

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

For each parameter, copy the “"format unit” for that parameter from the PyArg_Parse () format argument and
specify that as its converter, as a quoted string. The “format unit” is the formal name for the one-to-three character
substring of the format parameter that tells the argument parsing function what the type of the variable is and how
to convert it. For more on format units please see arg-parsing.

MR z# RN Z TR, S 2-3 DAL B AT
il

/*[clinic input]

module _pickle

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

/*[clinic input]
_pickle.Pickler.dump

obj: 'O'

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

If your function has | in the format string, meaning some parameters have default values, you can ignore it. Argument
Clinic infers which parameters are optional based on whether or not they have default values.

WER RSP AT R T S 8, BWE 2 X TS, WS I R TS B s —17
*, G S SRATHST

_pickle.Pickler.dump () has neither, so our sample is unchanged.

Next, if the existing C function calls PyArg_ParseTuple () (as opposed to
PyArg_ParseTupleAndKeywords () ), then all its arguments are positional-only.

To mark parameters as positional-only in Argument Clinic, add a / on a line by itself after the last positional-only
parameter, indented the same as the parameter lines.

Yk

/*[clinic input]

module _pickle

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

/*[clinic input]
_pickle.Pickler.dump

Q)



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

It can be helpful to write a per-parameter docstring for each parameter. Since per-parameter docstrings are optional,
you can skip this step if you prefer.

Nevertheless, here’s how to add a per-parameter docstring. The first line of the per-parameter docstring must be
indented further than the parameter definition. The left margin of this first line establishes the left margin for the
whole per-parameter docstring; all the text you write will be outdented by this amount. You can write as much text
as you like, across multiple lines if you wish.

Bl

/*[clinic input]

module _pickle

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

/*[clinic input]
_pickle.Pickler.dump

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

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

Save and close the file, then run Tools/clinic/clinic.py on it. With luck everything worked---your block
now has output, and a . c . h file has been generated! Reload the file in your text editor to see the generated code:

/*[clinic input]
_pickle.Pickler.dump

obj: 'O’
The object to be pickled.
/

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

static PyObject *
_pickle_Pickler_dump (PicklerObject *self, PyObject *obj)
/*[clinic end generated code: output=87ecadlZ6lel2ac77 input=552eblc0f52260d9]*/

Obviously, if Argument Clinic didn’t produce any output, it’s because it found an error in your input. Keep fixing
your errors and retrying until Argument Clinic processes your file without complaint.

For readability, most of the glue code has been generated to a . c . h file. You'll need to include that in your original
. c file, typically right after the clinic module block:

#include "clinic/_pickle.c.h"

T2 A Argument Clinic LIS LRI AU, 2455 50 (U AR .

B, WAAPIRRIDEE A FE S BT RS JRA D PyArg_ParseTuple () I
PyArg_ParseTupleAndKeywords () ; Hfif# Argument Clinic 4 F SIS JE M = 248 R ) R

Second, the format string passed in to PyArg_ParseTuple () or PyArg_ParseTupleAndKeywords ()
should be exactly the same as the hand-written one in the existing function, up to the colon or semi-colon.




Argument Clinic always generates its format strings with a : followed by the name of the function. If the existing
code’s format string ends with ; , to provide usage help, this change is harmless --- don’t worry about it.

Third, for parameters whose format units require two arguments, like a length variable, an encoding string, or a
pointer to a conversion function, ensure that the second argument is exactly the same between the two invocations.

Fourth, inside the output portion of the block, you’ll find a preprocessor macro defining the appropriate static
PyMethodDef structure for this builtin:

#define _ PICKLE_ PICKLER DUMP_METHODDEF \
{"dump", (PyCFunction)__pickle_Pickler_dump, METH_O, __pickle_ Pickler_dump__doc__},

This static structure should be exactly the same as the existing static PyMet hodDe £ structure for this builtin.

HEE FRXLEFEEA—E, 157H%% Argument Clinic (R$0E X, HEH 84T Tools/clinic/clinic.
py , HZE 7AHI.,

HE, W RE 172 “LH” R, Wt N B R A SCBI e . N RS BB L
R BB JE AL, (BRI RS . RN R S B A AU A A S B A R . YRR IR
Python Jir WIS 4L I A I SE B R B0 240 IR SIS 45X S0 R TR R s, W TIBIE

Let’s reiterate, just because it’s kind of weird. Your code should now look like this:

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

{

Argument Clinic generated the checksum line and the function prototype just above it. You should write the opening
and closing curly braces for the function, and the implementation inside.

ZNGE

/*[clinic input]

module _pickle

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

[clinic start generated code]*/

/*[clinic end generated code: checksum=da39a3ee5e6b4b0d3255bfef95601890ard80709]*/

/*[clinic input]
_pickle.Pickler.dump

obj: 'O
The object to be pickled.
/

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

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

" \nn

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__ ()",
Qi3




(£ L£50)

Py_TYPE (self)->tp_name) ;
return NULL;
}

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

Remember the macro with the PyMethodDe £ structure for this function? Find the existing PyMethodDef struc-
ture for this function and replace it with a reference to the macro. If the builtin is at module scope, this will probably
be very near the end of the file; if the builtin is a class method, this will probably be below but relatively near to the
implementation.

Note that the body of the macro contains a trailing comma; when you replace the existing static PyMethodDef
structure with the macro, don’t add a comma to the end.

Bl

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

Argument Clinic 7] GBA2 MUGHTHY _Py_ID LB, 28451k

&_Py_ID(new_unique_py_id)

If it does, you'll have to run make regen—-global-objects to regenerate the list of precompiled identifiers at
this point.

Finally, compile, then run the relevant portions of the regression-test suite. This change should not introduce any new
compile-time warnings or errors, and there should be no externally visible change to Python’s behavior, except for
one difference: inspect.signature () run on your function should now provide a valid signature!

WK, IAEE 4 Argument Clinic #4487 55— K%L

4 mRABRIESI
4.1 How to rename C functions and variables generated by Argument Clinic

Argument Clinic £x H 3l 4 HAE U BB 44 . QRAE R A4 PR S B Y C BB 2S, XK T RES N
L, A — R 5 A C BB A AR, REAEsRBE IR A RS T "as” , N5 FHN B2
Y R £ 4% . Argument Clinic R AL R4 BRI R (AR ) B4, SRIGHESSTEIIN b " _impl ™,
IS R B 24

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 ().




[ )R B AR SR Python 4%, (BXE CiES P ATREAIA T . Argument Clinic 1
VFLE Python I C H R — AN SHIEARI AT, WARFIM "as" ifk:

/*[clinic input]
pickle.Pickler.dump

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

*

fix_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!

4.2 WM{TRIRIER PyArg_UnpackTuple MIEH

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 fype 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).

Hi, B AR & E] PyArg_ParseTuple () , fHARTRSMHES).

4.3 e {E ATTES 4

ALk R R BN B T — Ak NSRRI R BURT X TR E S BN EE, JEIH switch i)
HATHEA AR PyArg_ParseTuple () M. (GXUEHEECARRIEZ A XBTFHSE. ) KA
PyArg_ParseTupleAndKeywords () Zﬁﬁ, X AP A TR A S 4

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 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.)

AE B2V, Argument Clinic 1) HARBLRAEA B T LRI I T SCRRITA B CPython N EL S fRAT .
P, Argument Clinic R i Frifi ) =T ik 2807 SR SCRpX M AT 5 2. n 4l 02— 2 A I S 4041.
AT AE R SR e s, R T A EN S

iz R4 SGERH T2 PyArg_ParseTuple () RURREL! SR 7 HA s AT S 807 R %8,
73 L3 TR A Argament Clnie BT 1, 8110 Python 1053450
(%44 , A Python NEERRAFX A& . 15 AT BRkE S 6 FH Al i 2H

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:

/*[clinic input]
curses.window.addch

[
x: int
X—-coordinate.

Q)
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y: int
Y-coordinate.

]

ch: object
Character to add.

[
attr: long
Attributes for the character.
]
/

AN BEH HxBAHAEA-AIRERTHNSHE SHH int B, Zh
group_{direction}_{number}, HH {direction} BT HSEHAN TUNFESE right I
J& left, (i {number} @&—MNEMHTE (M 1FLH), FRUSEHASUFSEZ RMER. £
TR, AR SEA N SE NS, AR T SHEAMNZSHECNAES . g A2l
SRR, BREARFHTESERIE T%ES,

o ARAHAELFTFZE, R T N R T HBHEL RS A

« ERAEPIATEREOLT , SRR RS E G T 28N (FERFHSEZH) .
o AU R A A BB

o AL AR T RS o G Z07E R AR o T

4.4 tnfafEARIER Argument Clinic #5288, MAR “I[HXHiRE"

AT ERE, RS EEI NG, SCHE -G Argument Clinic f9F4E, FiR%: > ik r 2
UEGEAAR YR ARG HR MR, H e A g ik A A R A s T
Argument Clinic . #5977, FEFSHH Python 3.4 fACHEDIY, AILAZTERA .

AEMKIERE, ATHEA BT AR I EIE R Argument Clinic Fefedifik, AT :
o CRE RS PTEEVE Y, R R I

o FEARHIRE “egtieuds” JOIRSCRR, RO 2y 2R, ARG IRIA A
XFHEESIL

© JREETRESA BRI SRR, ROUEIE PyArg_ParseTuple () SCRFAGEIRE; IIiX R 1k
REICTRE T SRR AR AR I 25

W, FRANEZ—GR T, WHEIERNR, AR A G .

féjii &, Argument Clinic (EfE5%) HFeAfeas i iEIAR R B RE Python sECIH M . (ELANR ok K5 AT W
MSEC (A R EERBCERIAE) , WA A IS S-S . I bool Flbool () /&5 4 Rl ikt .

Argument Clinic £z fir A S0 A K7 . irf Argument Clinic Feffedf i a2 DU R 24

c_default ZZHAE CHEF HIBEONME. BHAKUL, FH2AE “MATeREC HRIm 2 B9
gy . FvEZWihe section on default values . & X RHFFER

annotation ZHLTEMRE. HEIHA SR, [Hh PEP 8 g Python PEANTREFHVEAE
unused 7E impl BRENZ 4 W ] Py_UNUSED 34055 pR %K.
WAk, FUCERIR IR R B2 WM S, RIS TIX RN S B A X

accept — 2% Python RIKALA (WREEA ThRML) 5 T BRI 3% 325X 2L 7 i) Python 2
o OFIEE MR HOCRHE g /I R4 th A ) .
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https://peps.python.org/pep-0008/

FULREREZ None, IEHEHEA RN NoneType.

bitwise (SUNTIAFEHEL. 5ATSHHE R Python S S HIFAE BRI, FHUEMER 0T,
B A2 S0 o — .

converter ([} T object # gy, NHA CHGREFE A, AT LES N FESR
A,

encoding U F74FH: . 77+ Python str(Unicode) $641 7 C ifi 5 1) char * IR IR
G o

subclass_of {1 T object #fess. 3K Python {2 Python 25%Uf)T725, H CIEES TR,
type LT object fil self &gy, 5 A TRIAEM C K4, BUAfHE "PyObject

%N
°

zeroes (T FFFE . QK True, WIARFFEMEH A NUL F95 ("\\0") . FRHRMKE
Frif it 4 h <parameter_name>_length SEE A, IRFEFAFEE SN JETH -

Please note, not every possible combination of arguments will work. Usually these arguments are implemented 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.)

TR TGRS S R Argument Clinic Feeds 2 MU KR . /il RGN, Al

JAZ A B SCA
'B' unsigned_char (bitwise=True)
'b! unsigned_char
'c! char
'c’ int (accept={str})
'a’ double
'D' Py_complex
'es' str (encoding="'name_of_encoding"')
'es#' | str(encoding="name_of_encoding', zeroes=True)
'et' str (encoding="'name_of_encoding', accept={bytes, bytearray, str})
'et#' | str(encoding='name_of_encoding', accept={bytes, bytearray, str}, zeroes=True)
£ float
'h' short
'H' unsigned_short (bitwise=True)
it int
‘T unsigned_int (bitwise=True)
k! unsigned_long (bitwise=True)
'K' unsigned_long_long (bitwise=True)
'l long
'L’ long long
'n' Py_ssize_t
'o! object
‘ol object (subclass_of="'&PySomething_Type')
'os! 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' wchar_t
'u#!' wchar_t (zeroes=True)
Twx! Py_buffer (accept={rwbuffer})
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F®1-4L0

'Yy! PyByteArrayObject

'y! str (accept={bytes})

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

ty*! Py_buffer

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

7% wchar_t (accept={str, NoneType}, zeroes=True)
'z! str (accept={str, NoneType})

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

BT, TR GENEEASHB] T pickle . Pickler. dump:

/*[clinic input]
pickle.Pickler.dump

obj: object
The object to be pickled.
/

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

HEIFR S — S, iR RS gs N A 1. B, unsigned_int ##dy (PAKFTH
unsigned_ ##:2%) TMT&E bitwise=True . MfTBHIASXEUEHITIEEMR, MHASEZ R
o LSRR EX—

Argument Clinic 2T WRFEHRS . 45/ MFEHARIBR A I TN RIS, WA S M IRIA (L.

H3Z4T Tools/clinic/clinic.py —-—converters §tEEf58|EE M FE.

4.5 W{T{EM Py_buffer FifigE

TEMH Py_buffer BEHUAE (S 's* ', twrt. ey B ot (ESEIE) B, RTAERFRILIZEN
X ] pyBuffer_Release (). Argument Clinic 4§04 B 3hoe S EelE (XEfrsR s ) .

4.6 wnfafE A SRR s
ICHH S S A R B IR LA TS, RO TR BN AT R IR N AX EE N2

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 to that call. 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.
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4.7 INfILA R SHEAE
SR BB T DR S AME A B —A>. SRR AT DR F45HR . int 5 float TR L.

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

I AT PAGE ] Python f 4T fuf AL &

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

XTEIAE NULL Ry RS GA SR ARG SCFF, R IR /14

ELiAE NULL

P FERFRMNRSHM T, WA N None, FREABOAME. HX KA SR C ARG N
Py_None, N TN, #HLT—AMRIKE NULL, HWHtE N 7 ik Python A ERIMERLZ None, i
C A BN 21 4f 4k~ NULL,

FFELEAE

RS HRBONMEARE 2R . H e SR A T B
o BUERUEE BT S .«
. RN
e True . False f None ,

» Simple symbolic constants like sy s .maxs1ize, which must start with the name of the module

(RAVTREFTZANAZNLL, PAERTPAR ] CONSTANT - 1 ZBH5eiEkiia.)

RiEXEREAE

ZHRBIBONMEA T AR PRI . 87 AR — e B RIA, AR s B SO R ek, (A
PSR BB AT, RO AE— L2 R T8

% AT BT
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_widget s, 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:
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foo: Py_ssize_t (c_default="PY_SSIZE_T_MAX - 1") = sys.maxsize - 1

AT AT B 7. Argument Clinie JLYASHSERTERIASUR AR AT A BEIRIEA A AR
{E, IV KPR, EMZERN A7/, BRI T I BEAS 24 RUH -

Bela— i, BT RB U ARERR S CIEFE, FrLAMFAEVFZ IR DURSH TS0 A i) Python
Rk

+ Ik

o fTNif B4 (3 if foo else 5)

s PRI B (v11, 2, 31)

« SR, BE . FINRITRIAE R RIA .
« Judll. K. A, FHPTFE

4.8 tnfafE IR E ¥R 2E

EBNER T, Argurnent Clinic 4 511 impl pREGR ] PyObject *. {HERH C BRETEFZITHE I C
KR, G4 H Ll pyObject *. Argument Clinic zJ\J«HM\B"JﬁJ/\Hﬂ Python U4 Ay JrU AL
C %_ﬁéfﬂﬂi‘é\KtH%%B@ﬁ@ﬁﬁﬂa)ﬁi C B4 Python A7

AR CREMERARS” BRI, ERRRAY impl B EUESCHIR [P C 268, SRJSTEA MY type, then
adds code to the generated (I impl) B&ECH A AT R AL BZEE MY PyObect * [k,

EEHE??%%%E’J YRR T IE S8 . DU R EE SIS INaR AR i T 2Ok $8 e Ik e e s, B
M —> faiE

514n:

/*[clinic input]
add —-> int

a: int
b: int
/

[clinic start generated code]*/

R PHEFHAR AT A S g A2 BN L2, XUESHETRE R T,
RARABHATATHIAS BN 0T DA IS

(IR R EL R 2] T "as" FEREEFE R, "as™ WA TR BE B 2 fi . )

There’s one additional complication when using return converters: how do you indicate an error has occurred? Nor-
mally, 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 con-
verter implicitly looks for a special value that indicates an error. If you return that value, and an error has been set
(c:func:PyErr_Occurred returns a true value), then the generated code will propagate the error. Otherwise it will
encode the value you return like normal.

H #ii Argument Clinic 2 1 /DBU LR B[ {E 088 .

bool

double

float

int

long
Py_ssize_t
size_t
unsigned int
unsigned long
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MR EZES . BRI -1 KkFRE%. to indicate error.

HF424T Tools/clinic/clinic.py —--converters , BIA[#FH Argument Clinic 37 31 A 1% [B{H
FeAay, WFEHSE

4.9 N sErEElH AY R B

MR EA L B LR, B4 AT RASR T Clinic i “Tope” Thik. el JafEs I bA R NEA:
< SH, W

- A
- Fefeds (A AiS 80
- BOAME

SR SR AT H
£A) (FUAGE. (EECCHT . HIARET)
o R ERAR
ME— AN M e B P TR R SOR AT 5 SRR RE R A — B SO AR
N R RN SR IR

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

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

(E%ﬁﬂ%&?xﬁ%ﬁﬂﬁ%*o%%*%mmmmmﬂ%SR%%Tﬁ%,%ﬁﬁﬁ%%ﬁﬁ%é
AT .

XEAE, A TR SRR BOE R R RO XA T S TRIR . el R — N U A
S TCMR T A

b, GO I R T 2 i SO A E S

4.10 n{aTiF A Python {3

THHERNAETEMS Python U5, 77T C 30, HEE Argument Clinic Bz TIRAS . HSLAR T
B HTE (—> Python Bk,

Python $ti4) 43 F2k 5 Argument Clinic pREFHAFE . 40K R

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

Python He #9747 RIS #B S AERRBTIAT . Hely A sdout ) FFAS SCAMBMET &2 W EIFLRRG il 7
5.

PAT BI85 17 Python B, JiIF7E C AU s il — A ESRE AT

/*[python input]

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

static int __ignored_unused_variable__ = 0;
/*[python checksum:...]*/
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4.11 INMAIER “BiiRE"

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.

XA 2 AWE? AT self BEA, SO HAANA R BIBOAZA TR,

How do you specify the custom type you want to cast se1f to? If you only have one or two functions with the same
type for self, you can directly use Argument Clinic’s existing se1f 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 t ype member:

/*[python input]

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

[python start generated code]*/

/*[clinic input]

_pickle.Pickler.dump
self: PicklerObject
obj: object

/

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

4.12 faER "ENLEK" Hiks

Argument Clinic 2475 i) 77 ¥4 & CTFER ZEEE 1 T (8. Kk heap type J5 VAT Z AR BRI A2 170k
S, At . PyType_FromModuleAndSpec () £ RFHERA SEIHOCHGR K. K527 H
PyType_GetModuleState () FREUEHUIRZS T, A FARE A vE A TR

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.

/

1247 Argument Clinic THJ5, &4 MPATF R4
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https://github.com/python/cpython/tree/3.12/Modules/zlibmodule.c

/*[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]*/

MAE, PUFARASFTPAM PyType_GetModuleState (cls) FREUBIHUIRAS

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 touse 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);

%11, PEP 573,

4.13 TS B & L ks

A converter is a Python class that inherits from CConverter. The main purpose of a custom converter, is for
parameters parsed with the O& format unit --- parsing such a parameter means calling a PyArg_ParseTuple ()
“converter function”.

Your converter class should be named ConverterName_converter. By following this convention, your con-
verter class will be automatically registered with Argument Clinic, with its converter name being the name of your
converter class with the _converter suffix stripped off.

Instead of subclassing CConverter._ _init__ (), write a converter_init() method.
converter_init () always accepts a self parameter. After self, all additional parameters must be keyword-only.
Any arguments passed to the converter in Argument Clinic will be passed along to your converter_init ()
method. See CConverter for a list of members you may wish to specify in your subclass.

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

/*[python input]

class ssize_ t_converter (CConverter) :
type = 'Py_ssize_t'
converter = 'ssize_t_converter'

[python start generated code]*/
/*[python end generated code: output=da39a3ee5e6b4b0d input=35521e4e733823c7]*/

This block adds a converter named ssize_t to Argument Clinic. Parameters declared as ssize_t will
be declared with type Py_ssize_t, and will be parsed by the 'O&' format unit, which will call the
ssize_t_converter () converter C function. ssize_t variables automatically support default values.
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https://github.com/python/cpython/tree/3.12/Modules/_threadmodule.c
https://peps.python.org/pep-0573/
https://github.com/python/cpython/tree/3.12/Modules/zlibmodule.c

BRI F o SR, DA SO C AR EEA TR AR (LRI B T A . I AYE CPython A% &
B E s B2 00T HEHE C U FH R FATH CConverter AW,

4.14 WIS B & LR E FiR s

HE SRR AR 535, 5 B E R+ 280l RUOAMR I E M A SR T i, Sk
AR R — 2
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.

4.15 fn{a%tik METH_O 1 METH_NOARGS FH#

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

/*[clinic input]
meth_o_sample

argument: object
/

[clinic start generated code]*/

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

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

4.16 WN{T%k tp_new F0 tp_init B

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

o NEEHR _ new  TIAEUWERES AL AHEVAS IR . Haioh ek C iRk .

* No PyMethodDef #define is generated for these functions.

e init_ HRECKIRE int , MAE PyObject * .

o B SORY AR ER RSO A S

* BR __new_ Fl__init_ EILA args Fl kwargs XRAIENSHL, EAEFAHI ATEA N E
U E SRR o (MR BRSNS SCs S B S8, D A FSCR) AT R BT E M B 56 7 SR S 4l

FH) o

4.17 T iEKFIEER Clinic B%ith

#eil Clinic [ S EGENT5 CAUHSGHE—#, WHES AT RS, e80T PAXT Clinic JE47HLE :
] PARH i SR AR OR DA I, SR R AR B ASCIE . £ Clinie A28 5 4558, iEWT A
BTSN LA R EE 2

EIRAEEL Clinic 1% 32T} 1 R[3ett, (Hn] 2 2L Clinic (U T oRZEE CHYRAY, sl 4R A
3| Clinic A sl AU o il JBr 2 HE A AR ACRS SCPFR A2, B Clinie ARSI ALE, RITEs
P Ea . (X Clinie BRIAJE 4 v th 21 24 j ACRS B I 5 SR VFZ A AR T ml e,
(ECREAR AR A Y S A AR R AR 15 | T 1 )

WM E SR TETTHARIE -
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https://github.com/python/cpython/tree/3.12/Tools/clinic/clinic.py

** [XHe (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

RELIIPA "<a>_<b>" anss, Hep m<a>" @A RERE XATS (BATRE. impl AL, SCRY
FAFER B methoddef 2544 ) , "<b>" FIRIZXEAYZG]. PA "_prototype" Z5RHIKIA FRIX
HEAHIR R, %A LR REUA S S E; DA "_definition" 5R AR A N FKIRIXE LR
HIBRECE X, 8T REUAMEGE. ("methoddef" WRH A, BME——A DL "_define" 55REM)
Rihs, R E—PTAL LS #define. )
** B Hbs (destination) ** % HAR/2 Clinic 7] ARE T4 by . N ER S B AR 5 Fh:

block ERINMHIH HR: FE Clinic 24 Hi A% H g ) KIS T4 H

buffer ARZMIX, ALFSCAGAEE L DAME S . I SCRS A SRR R . IR

Clinic 4bPRSE UG i DX b B A SCAS, 2 ik

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

A A BN hilec ¥+ MROHI bR, PR ¥ % BAIZEA * R AR SO

two-pass KT buffer IYZMIX. il two-pass ZnfX R AERFEAE—UC, 1 & th A B A
B E IR SR, PEARARRERE AL 25 19 Clinic He.

suppress &% R SCARA—Hi .
Clinic & T 5 MHi4e4, LA E t 7 =K.

F— AR dump:

dump <destination>

RE$i 5 it PR 2 B A AR i B 2 pr s b, R B AR, (GE T buffer Ml two-pass
H Az,

AR A2 output. output HfAT AU T R

output <field> <destination>

X 2% 3 1 Clinic Kf 45 **field** fij 4 | 45 & **destination** H175. output if LR —MFRIRII 7T H 5
everything, Al Clinic K ** Jrfg ** XEpfhi th #1i% = HAR **.

output IALF—LEpR AL

output push
output pop
output preset <preset>

output push il output pop REFE PP HD B AR - AR BE B, CRE R vT DA B A% ol fay ) i
RGP 2 B B . SRRSO AR Y il B, eI AR e B P o Bl

output preset ¥f Clinic i HFr AW BETZ HARZ —, WTFFIR:
block Clinic (¥R E . AP EEES AIANE.
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X W] parser_prototype #ll docstring_prototype, H ¥ HMTH NES A
block,

file HAYR4 M H A “Clinic SCPF” W . SRIGHE SR TIFSHMET #include %X, WHETR
T AR ARALIT A fEIEHiatT, EH HEh typedef ~f1°  PyTypeObject & X
A @ Fi ) AR R AT

KMl parser_prototype fll docstring_prototype , f impl_definition HA
block, HANEGA file,

WA 44 "{dirname}/clinic/{basename}.h" ,

buffer ff Clinic B RH M ARIFE A, TEPRESHRINE ASCIF. ISR Python SUIFAF A 2
2 SRR A BT R ACRY R BCR PR R A B2 T ) S S5 2 B Gk IR AT
Fefils XM R AT A ML . WRAESCPR RO B ST S PyMethodDe £
BAdl, R buffer kil Frag gt TARELLN £ile B2,

* [§] parser_prototype . impl_prototype Fl docstring_prototype, ¥
impl_definition B A block, HAthki BB A file,

two-pass KU Tl buffer fili, HIHIMFEIEA two-pass ZnfilX, KfRi%k
EXHA buffer. XHMXM butfer KM, EFHFRAMAM GRS TSR, FF
two-pass ZMIXFEAHE U TG , K buf fer BRI SR , IR buffer
—H.
* W impl_prototype , F impl_definition & A block , ff
docstring prototype . methoddef_define #l parser_prototype H A
two-pass, HAthkHHEE A buffer,

partial-buffer 5¥iikH) buffer K, HS M block BEATELNE, i A buffer
BHABEIE R AE RIS . X FRRESE 4k buf fer AUFERIG] A S, RO 25 H R
M N SR AN . FERGER I 254 buffer, FRECRAFIRN buffer HlHE
—H.
XM] impl_prototype, ¥ docstring definition fll parser_definition B
A buffer, HAbHHA S A block,

B HTEA R destination:

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

144~ name ) H FrFATH H .
EXL T TS new fll clear,
i new THHRUIF:

destination <name> new <type>

WE—AHIR, ZFEHN <name>, KA <type>
i H ARG S -
suppress ZWE A,
block FFXAGAMHUHHAF . Xt/ Clinic JSERIEIA.
buffer {&HKIAZMIX, PR LABMNE “buffer” HAR.
file SURICMF. XMFANRE T8, BN TAERSCES, KT
destination <name> new <type> <file_template>
BT PAG I 3 AN A e 52 I SCPRA IR I 3R X
{path} SCPFR4ifis, A& SCIRICHISE BRSO T4
{dirname} SC{FTTESCHEIE4 .
{basename} HA {14, A& ICIFI,
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{basename_root} [T &4 G S (REERE—1 “7).
{basename_extension} {5 i/5—1> “.7 MIGHINTFAF. MR AL HAEA

M MERZE A

2R SCPE 4 AN 5 41 54, (basename} A1l {basename_root} J2 — A [, M {base-

name_extension} N5 %5, “{basename_root}{basename_extension}” 5 “{basename}” —

SRR . (SESUFSHUA 1)

two-pass two-pass M X, BT FiAWNE “two-pass” % HFR.

T clear () TAET AT :

destination <name> clear

TS BAR A SO . CRRIEATE, (Vs m &4 . )

54 NHIES 2 set ¢

set line_prefix "string"
set line_suffix "string"

set’ 3835 H Clinic 89 AN N 3R E 18, ‘line_prefix‘ J& Clinic F- T BB R F A7 line_suffix j&

Clinic £:1755 B G 2R F47H
BT S R A A

{block comment start} WM FFFH: /*, J& C CHMERERIA R
{block comment end} WMFFFE */, & C XAMHERLERIRC.

RGP HHE R IO HE MM preserve,

preserve

i Clinic %t NA ORFRIERE . R EREH 2 £11e SCPEAPIN, fi Clinic NAEREIAIRY; PAGE Clinic AEF)

MEA NIRRT, FfR SCERE i Bt AT A T .

4.18 Nfa{E M #ifdef I3

o BRI R BOF ARE T A6, ATRARA — D 5er5. MRS nl AR s :

#1ifdef HAVE_FUNCTIONNAME
static module_functionname (...)

{

}
#endif /* HAVE_FUNCTIONNAME */

FERGHRIY PyMethodDef 54, HHifURAATH :

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

XIS R impl SRR #1fdef WHGESR, WTHIR:

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

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

{
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(£ L£50)

}
#endif /* HAVE_FUNCTIONNAME */

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

’MODULE_FUNCTIONNAME_METHODDEF

(FEA B AR ] R B W B S A FR . B PTABATSR— A : BUW s —17@ R, Fasch
TR, &FKE, HHEARRNE "_METHODDEF" )
N HAVE_FUNCTIONNAME AK€ X/E 4 9p? H5-4 MODULE_FUNCTIONNAME_METHODDEF ZHA4E
X
IX1E 2 Argument Clinic ZZER ARy . B HSCRERINE #1fdef JEik T Argument Clinic 3. T2 #ish
A/ NBERAS, AR R :

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

AR R e AR WRE T KA, WSFHCNIERP SN, CIFREMIES .. WREECORE L, W
A2 e e

i, EFECT AR R 2 block” i i TS Argument Clinic BAZAEEA M AT i3 2] W6 L
We? BEARERCER AR, N ERREA #1ifdef (5. (EMMEMNERRE!)

TEMRE LT, Argument Clinic 2354 40 9 RS 19 5 A H F5 i A buffer”, 23X 5K /R 0] BE < I Bk B
Argument Clinic [{J#14%:

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

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

4.19 n{a7E Python 3 {dh{Ef Argument Clinic

Sfr b f# ) Argument Clinic SR Fi4L PR Python SCAFHLE FIATHY . 24 SR8 1] Argument Clinic FAURSHIF 1A 11
AT, P HA 3T Python MRS R U2 BOA B - (Hi2f )] Argument Clinic 5¢z47 Python f(
Benl PALEARAFF Python 24 £} Python FiAh PRES A il ] !

H1 Python {EREA[H T C ¥ 18, #k A% Python SC{) Argument Clinic fURHRE R K H —FAR. E
(M abiy Tasses

#/*[python input]

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

#/* [python checksum:...]*/
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#5|
E[SE R S5

./Tools/clinic/clinic.py-[-h]-[-f]-[—o-0UIR UL —refidrande (bvictoneartel At hmhke] - [——srcdir-
A AR
—-—converters, 3 M
-£,3 —-make
FILE,3 ./Tools/clinic/clinic.py-[-h]-[-f]-[-0-OUTPUT]
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