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A Model Formalization Methodology of Discrete
Event Simulation with Formal Tools

Young-Sik Jeong*, Chong-Sun Hwang* and Doo-Kwon Baik*

Abstract

The DEVS(Discrete EVent system Specification) formal model for discrete event simulation
is a hierarchical, modular model. Because the DEVS formal model has a mathematical structure,
it provides a theoretic background of discrete event simulation model. However, the DEVS for-
mal model is difficult to understand because of its mathematical structure. Also, since the
DEVS formal model is often constructed by heuristic, subjective method of model designer from
the informal model, a systematic model built-in methodology does not exist.

In this paper, we propose the model formalization methodology from an informal model to the
DEVS formal model. For this formalization methodology, we introduce formal tools for model
construction based on the DEVS from an informal model : Event Dependency Graph(EDG) for

the event analysis and State Representation Graph(SRG) for the system state analysis.
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1. Componets
QUEUE, SERVER
2. Descriptive Variables
QUEUE Descriptive
LINE — with range R* : LINE=n means that unmber of jobs in the system.
SERVER Descriptive
SERVICE.TIME —with range R* :a random variable assigning time it will take job
now first in line to processed.
SERVICE. TIME. LEFT —with range R*:SERVER.TIME.LEFT=¢ means that job
being processed will leave SERVER in ¢ form now.
BUSY —with range {YES, NO;j : indicator whether SERVER is serving a job.
BYE —with range {4, a, b, -} : BYE=¢ means no job, BYE=x means job x is leav-
ing.
3. Component Interactions
A job in system at clock time t join the back of the QUEUE.LINE. As prior jobs
in LINE are processed, it advances to the fornt of LINE. When it is first in LINE, it
samples SERVICE.TIME to get a time ¢, and SERVICE.TIME.LEFT is set to ¢. The

job wait at the head of the LINE until SERVICE.TIME.LEFT becomes 0 :then its de-
parture.
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