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given HilL test environment, an intermediate step is necessary:
mapping the signals, e.g., using an Excel table. Visual Basic for
Applications replaces the relevant items in the XSLT Stylesheet
where the mapping is implemented. Finally, the transformed test
cases are linked and automatically executed in CANoe. An automa-
tically generated test report helps in evaluating the test results. All
necessary steps in this tool chain can be automated, which yields
time and cost savings.

Acceptance testing with reusable test cases now tests both the
software integration and the hardware-software integration.
Testing verifies that the software components properly interact
with one another via their specified interfaces [1]. Also, the
interplay of the complete software system with the ECU hardware is
tested in the HiL test environment. This verifies the entire
implementation in the ECU.

Summary and Outlook

Powerful new test case generators are now commercially available
which make it possible to conduct efficient regression tests during
model-based development of vehicle functions without any
additional effort. Test cases generated can be re-used in later test
phases of the automotive software engineering process, such as in
ECU acceptance testing. This requires converting the test cases by
means of a suitable transformation to produce test scripts for the
specific Hil test environment.

A method-based approach to testing may be applied to model-
based function development with functional descriptions in
MATLAB/Simulink. Use of model-based test methods is being
studied in ongoing research projects. For example, the goal of the
VitaS3 research project at the University of Applied Sciences in

Figure 3:

Procedure for re-using test cases in a Hardware-in-the-
Loop test environment. A precondition is transforma-
tion of the test cases.
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Regensburg is to determine the extent to which formal and semi-
formal description languages such as the Object Constraint
Language (OCL) and temporal logic methods can be used to gene-
rate test cases via model transformations [2]. The use of formal
description techniques is prescribed in the primary industrial
standard for functional safety IEC-61508 for safety-critical systems.
This approach enables virtual integration of vehicle functions.
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