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C as lingua franca
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Source: Sebastian Ehlert, Using objects across language boundaries
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Fortran

interface

subroutine bli_dgemm(transa,transb,m,n,k,alpha,a,rsa,csa,b,rsb,csb,&
beta,c,rsc,csc) bind(c,name="bli_dgemm")

use, intrimnsic :: iso_c_binding, only: c_double
use bli_kinds, only: trans_t, dim_t, inc_t
integer (trans_t), value :: transa,transb
integer(dim_t), value :: m,n,k

real(c_double), intent(in) :: alpha,beta
integer (inc_t), value :: rsa,csa

real (c_double), intent(in) :: a(csa,*)

end subroutine
end interface
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#include <blis.h>
» 34 kLOC

» heavy use of macros (templates)

1 __attribute__ ((visibility ("default"))) void bli_sgemm ( trans_t transa,

n, dim_t k, const float* alpha, const float* a, inc_t rs_a, inc_t cs_a,
rs_b, inc_t cs_b, const float* beta, float* c, inc_t rs_c, inc_t cs_c );
visibility ("default"))) void bli_dgemm ( trans_t transa, trans_t transb, dim_t m, dim_t n,
k, const double* alpha, const double* a, inc_t rs_a, inc_t cs_a, const doublex* b,
inc_t cs_b, const double* beta, double* c, inc_t rs_c, inc_t cs_c );
default"))) void bli_cgemm ( trans_t transa, trans_t transb, dim_t m,
scomplex* alpha, const scomplex* a, inc_t rs_a, inc_t cs_a, const scomplex* b,
cs_b, const scomplex* beta, scomplex* c, inc_t rs_c, inc_t cs_c ); _
default"))) void bli_zgemm ( trans_t transa, trans_t transb, dim_t m,
dcomplex* alpha, const dcomplex* a, inc_t rs_a, inc_t cs_a, const dcomplex* b,

cs_b, const dcomplex* beta, dcomplex* c, inc_t rs_c, inc_t cs_c );
2 __attribute__ ((visibility ("default"))) void bli_sgemmt ( uplo_t uploc,

dim_t m, dim_t k, const float* alpha, const float* a, inc_t rs_a, inc_t cs_a,
inc_t rs_b, inc_t cs_b, const float* beta, float* c, inc_t rs_c, inc_t cs_c );
visibility ("default"))) void bli_dgemmt ( uplo_t uploc, trans_t transa,
dim_t k, const double* alpha, const double* a, inc_t rs_a, inc_t cs_a,
, inc_t cs_b, const double* beta, double* c, inc_t rs_c, inc_t cs_c ); __attribute__
("default"))) void bli_cgemmt ( uplo_t uploc, trans_t transa, trans_t transb,
const scomplex* alpha, const scomplex* a, inc_t rs_a, inc_t cs_a, const scomplex* b,
inc_t cs_b, const scomplex* beta, scomplex* c, inc_t rs_c, inc_t cs_c ); __attribute_
visibility ("default"))) void bli_zgemmt ( uplo_t uploc, trans_t transa,
dim_t k, const dcomplex* alpha, const dcomplex* a, inc_t rs_a, inc_t cs_a,
inc_t rs_b, inc_t cs_b, const dcomplex* beta, dcomplex* c, inc_t rs_c,
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trans_t transa,

dim_t m,

trans_t transb,
const dcomplex* b,
inc_t cs_c );

trans_t transb, dim_t m, dim_t
const float* b, inc_t
__attribute__ ((

dim_t
inc_t rs_b,

__attribute__ ((visibility ("

dim_t n, dim_t k, const
inc_t rs_b, inc_t

_attribute__ ((visibility ("

dim_t n, dim_t k, const
inc_t rs_b, inc_t

trans_t transb,
const float* b,

__attribute__
trans_t transb,
const double* b,

€6

dim_t m,
inc_t rs_b

((visibility

dim_t k,

inc_t rs_b,

-«

dim_t m,
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Semantic Matching and Patching Engine

All together is better!!
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Pattern matching

4

O © 00 N O O

/* blis.cocci */
@match_voidQ@

24386 /x*
24387

blis.h ... */

24388 __attribute__ ((visibility ("

identifier F =7 "bli_ .x*x";

parameter 1list PL;
Qe

void F( PL );

/* continues on next page x/ 24389
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24390 /x*
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default"))) void bli_dgemm
( trans_t transa, trans_t
transb, dim_t m, dim_t n,
dim_t k, const float* alpha
, const float* a, inc_t
rs_a, inc_t cs_a, const
float* b, inc_t rs_b, inc_t
cs_b, const float* beta,
float* ¢, inc_t rs_c, inc_t
cs_c );

*/
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Binding generation

11 @script: python®
12 p1 << match.PL;
13 proc_name << match.F;

14 e@

15

16 def convert_to_fortran_args(param_list):

17 #

18 return args, arg_stmts

19

20 args, arg_stmts = convert_to_fortran_args(pl)
21

22 print (£"""

23 interface

24 subroutine {proc_name}({args}) bind(c,name="{namel}")
25 {arg_stmts}

26 end subroutine
27 end interface
28 nnn )
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Matching and generating string functions

O© 0O ~NO 1 b WwWwiN

=
W N = O

Omatch_string@

identifier F =7 "bli_.x";
parameter list PL;
Qe

char* F( PL );
@script: python@
pl << match_string.PL;
f << match_string.F;
Je

# ... generate wrapper
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Limitations

» union
» callback functions

» missing semantic information
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Summary

» automate large-scale code
transformations

Full code for this presentation
https://github.com/ivan-pi/blis-fortran

©) https://github.com/ivan-pi ©) https://github.com/michelemartone 12 /14


https://github.com/ivan-pi/blis-fortran
https://github.com/ivan-pi/blis-fortran
https://github.com/ivan-pi
https://github.com/michelemartone

Acknowledgements

» SiVeGCS
» dealii-X

LI
dealii s

Gauss Centre for Supercomputing

) https://github.com/ivan-pi ) nttps://github.com/michelemartone 13/14


https://github.com/ivan-pi
https://github.com/michelemartone

Learn Coccinelle

Coccinelle Cheat Sheet =
https://doi.org/10.5281/zenodo.14728558

Coccinelle Tutorial

1-day tutorial slides:
https://doi.org/10.5281/zenodo.14728519
Stay tuned for 2025 trainings:
https://tiny.badw.de/zc5D9%e

Coccinelle Website

https://coccinelle.gitlabpages.inria.fr/
website/
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