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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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make coccicheck – static code analysis

scripts/

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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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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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-linux-x64

4. EXTRA_ARGS=--language coccinelle_for_cpp,coccinelle_for_c

NODE_DIR=path-to-your/node-v20.18.2-linux-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 (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
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New: cheat sheet

Coccinelle Cheat Sheet: basics of invocation and elements of SmPL (Semantic Patch Language)


Invocation: spatch ... description requires

... --parse-cocci a.cocci do a semantic patch parse check

... --parse-c a.c do a C source file parse check

... --parse-c++ a.cpp do a C++ source file parse check

... a.cocci directory patch a directory

... --sp-file a.cocci a.c get C patch of a.c

... --sp-file a.cocci a.cpp get C++ patch of a.cpp a.cocci begins with #spatch --c++

... --test a get C patch of a.c

... --test a get C++ patch of a.cpp a.cocci begins with #spatch --c++ C
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1 #spatch command line options

2 @rulename ...@

3 metavariabletype v;

4 other metadeclarations

5 @@

6 rule body provides context and

references metavariables

7 - minus code

8 context usually optional

9 + plus code

10 context usually optional

11 ++ multiple insertion

1 @initialize:python@ @@

2 python code executed once

3 @r1@

4 metavariabletype s;

5 @@

6 SmPL code referencing s

7 @script: python r2@

8 s << r1.s;// inherit s from r1

9 @@

10 python code referencing s

11 @finalize:python@ @@

12 python code executed once

1 // a semantic patch file

2 @rule1@

3 metavariabletype v;

4 @@

5 * <- special match -only line

6 ... <- "ellipses" or "dots"

7 @rule2@

8 metavariabletype rule1.v;

9 @@

10 v is inherited and usable

1 @@ @@

2 (

3 first pattern to match

4 & // conjunction of patterns

5 second pattern to match

6 + max one insert per construct

7 ) // changes only within (...)

1 @@ @@

2 (

3 - first match and/or change

4 | // disjunction of patterns

5 - second match and/or change

6 ) // changes only within (...)

1 @rule1@ @@

2 may match or not match

3 @rule2 depends on rule1@ @@

4 matches if rule1 matches

5 @rule3 depends on !rule1@ @@

6 matches if rule1 does not

1 @rulename rulekind@ @@

2 rule affected by rulekind

1 @@

2 statement S; // or other

3 @@

4 ... when != S // constraint

5 ... when any // greedy dots

6 <+... required match ...+>

7 <... optional match ...>

1 #include "file.cocci"

2 @@

3 // comment (ignored)

4 @@

5 + 0 // after // are comments

6 - 0 // need rule even if

7 // #include ’ing rules
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notes

attribute name ✓ implicit semantic patch-wide scope; on types, identifiers and function headers;
constant ✓ ✓

declaration ✓ given identifier I and declaration D, usable as I@D
expression ✓ ✓ given expression E and statement E, usable as E@S

field ✓

format ✓ ✓

function ✓ ✓ declarations only
identifier ✓ ✓ ✓ also: fresh identifier j=v##" new", identifier list in macro definitions

idexpression

local idexpression e.g. local idexpression type i

global idexpression ✓ e.g. global idexpression i

assignment operator ✓

binary operator ✓ replacing operator token with metavariable may invalidate isomorphisms
parameter ✓ can produce expression list EL from parameter list PL, e.g. PL@EL
position in rules as @p after any token

pragmainfo ✓ only regexp match
statement ✓ ✓

symbol ✓ implicit semantic patch-wide scope
type ✓ ✓

typedef ✓ implicit semantic patch-wide scope

@ rulekind@ implicit match requirement

expression ✓ token must also be expression
identifier ✗ any token (also in declaration)

forall in ... between dots, all paths must match

exists in * lines one matching path suffices

disable all ✗ no isomorphisms (see --iso-limit 0)

error meaning

invalid minus non simply removable (need context)
already tagged token conflicting changes overlap

parse error trying matching more top-level things?
none, but no patch does the source fully parse?

no available token to attach + just outside a & or | construct

1

▶ selected essentials

▶ 1 page!

▶ https://doi.org/10.5281/zenodo.14728558 ⇓
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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/zc5D9e
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