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Hierarchical Modéling Methodology for Contraint Simulations

ol Zta™

Kangsun Lee

Abstract

We have many simulation constraints to meet as a modeled system becomes large and
complex. Real-time simulations are the examples in that they are constrained by certain
non-function constraints (e.g., timing constraints). In this paper, an enhanced hierarchical
modeling methodology is proposed to efficiently deal with constraint-simulations. The
proposed modeling method enhances hierarchical modeling methods to provide
multi-resolution model. A simulation model is composed by determining the optimal level of
abstraction that is guaranteed to meet the given simulation constraints. Four modeling
activities are defined in the proposed method: 1) Perform the logical architectural design
activity to produce a multi-resolution model, 2) Organize abstraction information of the
multi-resolution model with AT (Abstraction Tree) structure, 3) Formulate the given
constraints based on IP (Integer Programming) approach and embrace the constraints to AT,
and 4) Compose a model based on the determined level of abstraction with which the
multi-resolution model can satisfy all given simulation constraints. By systematically handling
simulation constraints while minimizing the modeler’'s interventions, we provide an efficient

modeling environment for constraint-simulations.
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