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Abstract. Triggered Message Sequence Charts (TMSCs) are a scenario-based
visual formalism for early stage requirements specifications of distributed sys-
tems. In this paper, we present a formal operational semantics for TMSCs that
allow the simulation of TMSC system descriptions, so that errors and inconsisten-
cies in specification may be detected early on. The semantics is defined in terms
of Structured Operational Semantics (SOS) rules that guide the step-wise execu-
tion of TMSC specifications. We also consider the equivalence of this semantics
and the TMSC denotational semantics that has been presented in previous work.

1 Introduction

Triggered Message Sequence Charts (TMSCs) have been proposed in [13] as an ex-
tension of the well-known visual formalism of Message Sequence Charts (MSCs) [1,
11]. Like MSCs, TMSCs describe system scenarios in terms of exchange of messages
and execution of local-actions that a set of processes (or instances) may engage in as
they execute. Unlike MSCs, however, TMSCs can specify conditional scenarios, which
represent requirements that constrain system behavior only when certain “triggering
behaviors”, are observed; and partial scenarios, which permit users to leave aspects of
system behavior unspecified. The theory is also equipped with a refinement ordering
(based on the must preorder of [8]) that determines when one specification is a “correct
elaboration of” another, by correctly adhering to prescriptive and conditional-scenario
constraints and properly “filling in”” unspecified behavior in partial scenarios [12].
TMSCs are thus well-suited for early-stage behavioral descriptions, which may be
subject to refinement and elaboration as design proceeds. Accordingly, practitioners
will find it useful to be able to simulate the behavior of TMSC-based system descrip-
tions. This will allow early detection of inconsistencies and aberrant scenarios, which
may otherwise be very expensive to fix once the system has been constructed. How-
ever, as evident in the technical development of [13], the formal semantics of TMSCs,
which translates TMSC specifications to acceptance trees [8], is declarative in nature:
it provides a precise definition of what the acceptance tree should be for a given TMSC
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