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Abstract

Today, verification of mechatronic systems has become a major cost factor in mecha-
tronic system development. Yet the prevalence of model-based development opens new
opportunities for automatized verification. While code-generation from models removes
many sources of coding errors, it cannot detect design flaws in the model. Extensive
functional verification of mechatronic models has become a necessity. Current mecha-
tronic system verification approaches exhibit a major gap between requirement definition
and formal property definition. Besides lack of support for natural language formaliza-
tion, a standardized and accepted means for formal property definition does not exist as
a target for verification planning.

In comparison, in the domain of electronic design the concept of model-based en-
gineering across several levels of abstraction has been employed for several decades.
Formal verification, simulation and testing are employed on a regular basis. The in-
creasing demand for verification at a high level of abstraction has led to the definition
of methods and languages for a functional verification methodology. This methodology
encompasses formal verification, as well as simulation approaches. The methodology
enables the definition of formal properties together with an execution control definition
to support the definition of an automated verification plan, which links verification defi-
nitions and functional requirements.

The shortcomings of current mechatronic development and verification are discussed
with respect to verification planning and to current developments in the domain of elec-
tronic design. Requirements for a verification plan for mechatronic system verifica-
tion plan are formulated. Based on these requirements an Enhanced Classification Tree
Method is developed, based on the established Classification Tree Method CTM/ES.
The new notation and method is embedded into a complete verification plan definition
for automatic testbench execution. It supports automatic generation of stimuli, automatic
acceptance evaluation and test quality evaluation. A unified notation facilitates horizon-
tal and vertical re-use of descriptions for more efficient definition of a verification plan.
The method has been embedded into a current design flow for mechatronic system de-
velopment.

An exemplary verification plan definition for a modern mechatronic system illustrates
the application of the approach, which uses a hardware verification language to define
and control a verification environment.
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