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2 COis a Pascal-like subset of C
? Restrictions lead to simpler semantics

no side effects
static types, no type casts
no pointer arithmetic

+ H+ I+

A close to industrial use of C in safety-critical /
restricted environments (e.g., MISRA-C in
automotive)




? Stack of CO semantics formalized in Isabelle/HOL
Machine-level small steps semantics

Small steps semantics

Big steps semantics

Axiomatic semantics / CO Hoare logics

[Schirmer, 2005]

¢ Different layers are related to each other with
equivalence results

2 Veri cation productivity increases with rising degree
of abstraction

A Use CO Hoare logics for the bulk of veri cation work;
integrate automatic CO proof tools into the CO Hoare
logics.

+ + + I+
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2 Collect results of Verisoft project partners:

Documentations
Speci cations
Implementations
Proofs

+ + + I+

A Build systems that run correctly
> Provide

Concurrent development
Version control (history of changes & “branches')
Dependency control

+ + +




Information (speci cations , implementation, proofs,
proof & development tools, . ..) is stored in
modules m

? Modules may have different versions (m; v)

Module versions may have different specializations
(m; v; s), which tailor a module version to a speci c
set of dependencies

Each speci ¢ module (m;v;s) is associated with a set
of direct dependencies M = ((mq; Vvy); (My;Vo);:::)
Direct dependencies induce a set of dependencies

M * (transitive closure; no cycles; specializations
uniquely determined and non-contradicting)

o = = = = 9ac
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? Backend: Subversion, a version control system
http://subversion.tigris.org

Module names and properties encoded into

Subversion path names (or properties)

/mod/implementation/software/siclinclude-1/String/branches/iString-4/idlsi-2
/mod/implementation/software/< clincluce-1/dList/branches/idlist-2 b - i—
/mod {implementatiory;oftware/includ?/branches fstdingjude-1 ependency

full module name short module name & version
Working environment: a speci ¢ module version with

all dependencies (special path names are omitted!)

/implementation/software/String
/implementation/software/dList
/implementation/software/include
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Veri cation environment (interactive & automatic
provers)

Development environment (e.g., code generators,
unveri ed glue code)

Computational models / speci cations / semantics
(e.g., language semantics, concurrent models)

Hardware implementations

Datastructures and algorithms (e.qg., lists, strings, big
numbers)

Compiler (non-optimizing, for a speci ¢ architecture)
System software (microkernels, operating system)
> Application software (e.g., email client)

o = = = = 9ac
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? Theorem: Compiler implementation produces the

same code than a code generation algorithm

? Theorem: Generated code simulates CO computation
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? Theorem: Compiler implementation produces the
same code than a code generation algorithm

? Theorem: Generated code simulates CO computation

# To use that theorem (e.g., for kernel correctness on
target): many more nodes. ..

o« =» «=» = 9HAC
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? Status
* Imported substantial parts of Verisoft theories and
systems into the Verisoft repository
* Use repository for further development
# Ongoing and further work:
* Import remaining parts of the Verisoft systems into
the repository
* Provide public snapshots of selected parts of the
repository
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