Coccinelle Explorer: Learning Semantic Patching Interactively
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Coccinelle: a program matching and transformation engine

» own C/C++ parser, own AST
» matches language entities
» matches control-flow

» can patch what is matched
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All together is better!!
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make coccicheck — static code analysis

scripts/
Lg,coccinelle/
| _api/

| free/
clk_put.cocci
devm_free.cocci
ifnulldev_put.cocci
ifnullfree.cocci
iounmap.cocci
kfree.cocci

| _api/

https://git.kernel.org/pub/scm/linux/kernel/git/torvalds/linux.git/tree/
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My interest

Develop HPC-oriented changes

» advanced #pragma manipulation
(OPENMP, OPENACC, ...)

» for GPU
» C++-related

» removal of bloat and cruft
Popularization /trainings, helping HPC users
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C++ source #1 #

Av

1
2
3
4

B+~ v B2 2 [N ec++

// Type your code here, or load an examplLi '

int square(int num) {
return num * num;
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O | x86-64 gcc 14.2 (Editor #1) & X

v x86-64 gcc 14.2

1 square(int):
2 push
3 mov
4 mov
5 mov
6 imul
7 pop
8 ret

Share ¥ Policies@®~ Other ~

o x
>z @ CompileropthD

A- &~ Y- B F 4+ /-

e
rbp
rbp, rsp
DWORD PTR [rbp-4], edi
eax, DWORD PTR [rbp-4]
eax, eax
rbp

C' B Output (0/0) x86-64gcc14.2 i -cached (28118) ~170 lines fitered [

Compiler License
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—* COMPILER .
= Add...~ More ™ Templates Share ¥ Policies ~ Other~
EXPLORER P o
Rust source #1 » O | rustc 1.84.0 (Editor #1) & X o X
A~ B +- v & Rust v rustc1.84.0 v [@ @ Compileropti D
; // Type your code here, or load an examp : A~ B~ ¥~ B F +~ /-~
3 // As of Rust 1.75, small functions are : 1 square:
4 // marked as “#[inline]  so they will noi 2 [t rax i
5 // the output when compiling with optimit 3 rfmv dwqrd pl.:r Lrsp s A1), Gl
6 // “#[no_mangle]” or “#[inline(never)] 1 4 imul edi, edi )
7 // this issue. 5 mov dword ptr [rsp], edi
8 // See https://github.com/compiler-explol 6 E_Eto al
9 #[no_mangle] r 7 jo .LBBO_2
10 pub fn square(num: i32) -> i32 { 8 mov eax, dword ptr [rsp]
11 num * num & 9 pop rex
10 ret
12}
13 11 .LBBO_2:
14 // If you use "main()’, declare it as "pt 12 fea Gk, ([ < ._L_lm_med_
15 // pub fn main() ¢ ... 13 mov rax, qword ptr [rip + co
14 call rax
15

16 .L__unnamed_2:

C' B Output (0/0) rustc1.84.0 i -cached (33248) ~180 lines fitered [

(1 Compiler License
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Compiler Explorer

» https://godbolt.org/, online resource
» mostly TypeScript
» useful learning tool

» open to new compilers and languages
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Compiler Explorer

» https://godbolt.org/, online resource
» mostly TypeScript

» useful learning tool

» open to new compilers and languages

» so... why not Coccinelle?
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(=: COMP, - - S S
= EXP R Add... More Templates Share Other

C with Coccinelle source #1 & O | Spatch (Editor #1) # X O X
A~ B +- v (@ C with Coccinelle ~ Spatch ~ [0 @ Compileropti D
1 // Write your C program in this section: A B~ ¥~ B F +v o/~
2 int main(){ return 0; } - . . . SR
3 1 // Write your C program in this section:
4 #ifdef COCCINELLE // this keyword should 2 int main(){ return 1; }
5 // Write your Coccinelle # rules in thi:
6 @patch@
700 —
8 -0
9 + 1
10 #endif /* COCCINELLE */

init_defs_builtins: fusr/local/lib/coccinelle/standard.h
HANDLING: <source>

diff =

-~ <source>

+++ [tmp/cacci-output-2385750-2fc964-example.c
@@-13+13e@

1] Write your C program in this section:

-intmain(){ return 0; }

+intmain(){ return 1; }

( C' B Output (10/0) kSpatch 1 -cached (668) (=
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{=: COMP, - . = <
= EXPIﬁi Add... More Templates Share Other

C with Coccinelle source #1 # O | Spatch (Editor #1) # X o X
A~ B +- v (@ C with Coccinelle ~ | Spatch v [@ @ Compileropti D
1 int main(){ return o; } A~ O~ ¥~ B F +- /-~
2 . . ' e - —
3 #ifdef COCCINELLE 1 dnt main(){ return 'c'; }
4 @patch@
5 constant c;
6 @@ -
7 - ¢
s o+ ¢
9

#endif /* COCCINELLE */]

init_defs_builtins: /usr/localflib/coccinelle/standard.h
HANDLING: <source>

diff =

--- <source>

+++ [tmp/cocci-output-2422211-302d6f-example.c
@@-12+,2@@

-int main(){ return 0; }

+int main(){ return 'c’ }

( (& EOutput(QlD)%Spatch i -somse7e) |2
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{=: COMP, - . = <
= EXPIﬁi Add... More Templates Share Other

C with Coccinelle source #1 # O | Spatch (Editor #1) # X o X
A~ B +- v (3 C with Coccinelle ~ Spatch ~ [ @ Compileropti D
1 int main(){ int a=e; return a; } =i A~ O~ Y~ B F +v /S~
2 = = - =
3 #ifdef COCCINELLE 1 int main(){ int b=0@; return b; }
4 @patch identifier@
5 @@
6 -a i
7 + b
8 #endif /* COCCINELLE */|

init_defs_builtins: /usr/local/lib/coccinelle/standard.h
warning: line 3: should a be a metavariable?
HANDLING: <source>

diff =

--- <source>

+++ ftmp/cocci-output-2430745-129382-example.c
@@-12+2e@

-int main(){ int a=0; return a; }

+int main(){ int b=0; return b; }

( C' HEOutput (10/0) lsSpatch 1 -154ms (348) =
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{=: COMP, - . = <
= EXPIﬁi Add... More Templates Share Other

C with Coccinelle source #1 # O | Spatch (Editor #1) # X o X
A~ B +- v (@ C with Coccinelle ~ Spatch v [ @ Compileropti D

1 int main(){ return @ + 1 + 2 - 3; } A~ O~ ¥~ B F +- /-~

2 - - —

3 #ifdef COCCINELLE 1 dint main(){ return o; }

4 @patch@

5 expression e;

6 @@

7 return ]

8 - e

9 + 0

10 H

11 #endif /* COCCINELLE */] N

a C' BoOutput (9/0) spatch i -78msesm) =
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(=: COMP, . . = =
= EXP R Add... More Templates Share Other

C++ with Coccinelle source #1 & O | Spatch (Editor#1) # X o X
A~ @ +- v (3 C++ with Coccinelle ~ Spatch v [ © Compileroptions.. D
1 int main(){ [ A G- Y~ B F ++- &~

2 a-=b=--a +1; - - - —_
s 1 [compilation failed>

4 N 2

5 #ifdef COCCINELLE 3 # For more 1nf0rmat10n.see the (?utput window

6 @0 4 # To open the output window, click or drag th

7 @@

8 - -=bh=--a

9 #endif /* COCCINELLE */

C' B oOutput (0/6) Spatch i -102ms [E
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=t COMP, - . = <
= EXP R Add... More Templates Share Other

C with ¢ O Spatch (Editor#1) # X O X | Output of Spatch (Compiler #1) & X o X
A~ Spatch v 2 A~ OWraplines = Selectall
B +~ v o init_defs_builtins: /usr/local/lib/coccinelle/standard.h
minus: parse error:
@CWlth Coccinelle ~ options... D File "patch.cocci", line 3, column 6, charpos = 12
1 ce 1t around = '-=',
2 int A- Q- Y- B F +- /- whole content = - -=b = --a
3 1 <Ccompilation failed>
4 } 2 Compiler returned: 255
5 3 # For more information
6 #1ifc 4 # To open the output wi
7 00
8 @@
9 -
10 #enc
init_defs_builtins: fusr/local/lib/coccinelle/standard.h
minus:parsesrrcr‘
File "patch.cocei®, line 3, column 6, charpos =12
around ='-=',
whole content=- -=b=--a
(10,24 & EOut% T(U7U) SPaTT [ -o/s =

Michele MARTONE €) https://github.com/michelemartone 14 /24


https://github.com/michelemartone

{ E)?#Iﬁl Add... More > Templates

C++ with Coccinelle source #1 &

Spatch (Editor #1) »# X

A~ B +- Vv (3 C++ with Coccinelle ~
1 int main(){
2 a-=hb=--a +1; &
3}
4
5  #ifdef COCCINELLE
6 @@
7 0@
8 - a-=h=--a +1;
9 + a -= +1;
10 #endif /* COCCINELLE */|
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(1c

Spatch v [ @ Compileroptions.. D
A~ @~ Y- B F +- /-

1 int main(){ ]
2 a -= +1;

3}

C' B oOutput (13/0) Spatch i

-103ms (298) |2

Share

Other ~

o X

15 /24


https://github.com/michelemartone

COMP,
Add... More ¥ Templates Share ¥ Other >
C EXP .
C++ with Coccmelle source #1 & Spatch (Editor #1) & X o X
A~ B +' v (& C++ with Coccinelle ~ Spatch v [2 @ Compileroptions... D
1 struct S.{ int.operator [] (int A O~ ¥~ B F +~ /-~
2 int main() - - . . n
3 { 1 struct § { int operator [] (int x,int y,int z) {ret
a int-a[1][1][2]; 2 int main() ]
5 int i=e,i=o0,k=0; s q
. g 4 S a;
6 return-ali k1; ’
7 } (11131 Ck] 5 int i=0, j=0,k=0; r
8 6 return al[i, j, kJ];
9  #ifdef COCCINELLE 7 }l
10 @@ ee
11 int main() { ™
12 --int-af1][21][2];
13 +.S.a;
14 s
15 3
16 @@
17 symbol a,i,j,k;
18 @@
19 --a[i][j][k]
20 +.a[i,.j, -k]
21 #endif /* COCCINELLE. */ C' HEoOutput (18/0) spatch i -sams(1478) &
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Load and save editor text

» Examples

Browser-local storage

Browser-local history
Load/save to your system

Load from a local file H Save to file }

File system
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How to run Coccinelle Explorer

1. Install Coccinelle locally
(https://coccinelle.gitlabpages.inria.fr/website/)

2. Check
https://github.com/compiler-explorer/compiler-explorer/pull/7001
and get the source code

3. As of now, Compiler Explorer requires specific version of Node.js; e.g. in
path-to-your/node-v20.18.2-1linux-x64

4. EXTRA_ARGS=--language coccinelle_for_cpp,coccinelle_for_c
NODE_DIR=path-to-your/node-v20.18.2-1linux-x64 make dev

5. Point browser at http://localhost:10240/
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Perspectives

» proof of concept

» under review
https://github.com/compiler-explorer/
compiler-explorer/pull/7001

» not yet there:

- separate windows for C/C++ and SmPL
- specific material
- which default options?
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Perspectives

» proof of concept

» under review
https://github.com/compiler-explorer/
compiler-explorer/pull/7001

» not yet there:
- separate windows for C/C++ and SmPL
- specific material
- which default options?

» feedback welcome!
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Perspectives

» proof of concept

» under review
https://github.com/compiler-explorer/
compiler-explorer/pull/7001

» not yet there:
- separate windows for C/C++ and SmPL
- specific material
- which default options?

» feedback welcome (also about learning Coccinelle)!
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New: full-day Coccinelle training

» held at LRZ in Garching, Germany on 22.01.2025

» elements of grammar

» examples appendix, rather HPC-related

» https://doi.org/10.5281/zenodo.14728519 |} lecture notes

Ofxp A0

:
[=]
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New: cheat sheet

FECCCCINELLE Cloat Sheets Fasics of fovoration s elements of SuPL (SENANTIE PATEN LANGTAGE

Iuvocation requives

a.coce3 begins vith #epateh <+

acocel begin with sspaceh

> selected essentials
> 1 page!
» https://doi.org/10.5281/zenodo.14728558 |

v I sdansstier jevenes®, ideneitier 1ist in macro definitions
e Local sdexpression type 1
7 eg glo 1a f
7
v
v o
o sy token
v only regexp match
E v
abel [V mplicit semantic pachide scope
e | /s
sypodet o i patewide seope
gl ) o
7 v i
x lrcady taged ok
s st
ass st )| o st e
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Stay tuned

» We'll offer a Coccinelle training this year
(not scheduled yet)
» LRZ trainings 2025 calendar: |}

https://tiny.badw.de/zc5D9%e
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