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Abstract

Model-based Test Design (MBTD) is not a single “automatic generation of test cases” technique, but
a test design approach that unifies requirements, architectural boundaries, behavioral semantics
and environmental assumptions into computable assets. It emphasizes that key knowledge should
be clearly stated during the test design stage: requirements should be traceable, scenarios should
be reproducible, judgments should be implementable, and evidence should be traceable. Compared
with the traditional use case writing mainly based on document interpretation and experience enu-
meration, MBTD pays more attention to: (1) converting natural language requirements into decid-
able acceptance conditions; (2) Transform the behavioral model into an executable scene skeleton
and embed assertions and observation points into the model; (3) Constrained by coverage and risk,
construct a set of use cases with higher information density within a limited budget; (4) Write the
execution results back to the model and gap list to provide a basis for regression selection and sub-
sequent iterations. Based on a review of relevant standards and research progress, this paper pre-
sents a set of MBTD processes and key technical points that are closer to engineering practice, in-
cluding model asset composition, use case package organization, coverage measurement and selec-
tion strategies, test data and Oracle design, as well as implementation methods combined with con-
tinuous integration.
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