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Abstract. Effective use of concurrency is key to accelerating computations in
a post frequency-scaling era. We review a research programme aimed at auto-
mated formal verification of a broad variety of concurrent systems. We briefly
survey different forms of asynchronous concurrent computations, with a focus on
multi-threaded, multi-core computation. We then highlight semantic and scalabil-
ity challenges that arise when applying automated reasoning technology to this
class of software.

We then discuss two very different techniques to address the challenges in
this domain. The key insight behind the first technique is to exploit the symme-
try that is inherent in many concurrent software programs: the programs exe-
cute a parametric number of identical threads, operating on different input data.
Awareness of this design principle enables the application of symmetry reduction
techniques such as counter abstraction, and encodings as Petri net coverability
problems [2,6,4,3].

The second technique exploits the observation that asynchronous concurrent
systems are frequently only very loosely synchronised. This gives rise to an en-
coding of the system using a set of constraints over partial orders. The constraints
can be passed using a modern SAT/SMT solver, which gives rise to an effective
bounded verification technique for asynchronous concurrent systems [1,5].

The research presented is joint work with Jade Alglave, Gerard Basler, Alas-
tair Donaldson, Jim Grundy, Alexander Horn, Alexander Kaiser, Lihao Liang,
Michele Mazzucchi, Tom Melham, Michael Tautschnig, Celina Val and Thomas
Wahl.
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