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the external environment were concurrently executed in a
real-time simulation on two machines. Through the use of
standard communications protocols, support is provided for
simulations involving input files, other software tools (such
as Microsoft Office or Simulink), and actual hardware de-
vices.

Through automated translation to the model checker
NuSMV and the theorem prover PVS, a wide range of anal-
ysis capabilities are provided. These capabilities include
both verification of safety and liveness properties on specifi-
cations, and also new analysis techniques such as deviation
analysis. Deviation analysis, determines how a specification
behaves given expected sensor and actuator errors and de-
lays. In addition, we have used PVS to help determine root

Assurance that a formal specification (system specifica-causes of mode confusion in specifications, attempting to
tion or software specification) possesses desired propertiesompare “mental models” of systems under consideration
can be achieved through (1) manual inspections, (2) formalwith the actual specification.
verification of the desired properties, or (3) simulation and  Finally, we have a proven correct code generator, exten-
testing of the specification. To achieve the high level of con- sive support for automated structural test-case generation
fidence in the correctness required in a safety-critical sys-from specifications up to an MC/DC level, and the ability
tem, all three approaches must be used in concert. We havéo generate statistical tests according to a usage profile, al-
developed an specification language, called RSKland lowing our toolset to significantly reduce the amount of ef-
an environment, calledNimBUS, which provides support  fort required for developing certain safety-critical systems.
for all these activities (Figure 1). The three V&V techniques NIMBUS provides a developer a mature, extensive toolkit of
fill complementary roles within the validation and verifica- Services for writing and verifying specificationslimBus
tion process. Manual inspections and visualization provide is also open for extension and will be released for research
the specification team, customers, and regulatory represenpurposes in conjunction with RE’03.
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Figure 1. The NimMBUS Environment.
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