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[Abstract]

Modeling and simulation is a technique used for operational verification, performance analysis,

operational optimization, and prediction of target systems. Discrete Event

System Specification (DEVS)

of this representative technology defines models with a strict formalism and stratifies the structures

between the models. When the atomic DEVS models operate with an

intention different the target

system, the simulation may lead to erroneous decision-making. However, most DEVS systems have the

exclusion of the model test or provision of the manual test, so developers

spend a lot of time verifying

the atomic models. In this paper, we propose a script-based automated test system for accurate and fast

validation of atomic models in Python-based DEVS. The proposed system uses both the existing method

of manual testing and the new method of the script-based testing. As Experimental results in our

system, the script-based test method was executed within 24 millisecond when the script was executed

10 times consecutively. Thus, the proposed system guarantees a fast verification time of the atomic

models in our script-based test and improves the reusability of the test script.

» Key words: Modeling and Simulation, Discrete Event System Specification, Model Test,

Script-based Test, Verification and Validation
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I. Introduction
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II. Background and Related Work
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2. Existing Discrete Event Simulation System
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Fig. 1. Basic Class Hierarchy of DEVS System
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III. DEVS Model Test
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Table 1. DEVS models’ Functions Relationship
Type of Atomic Exter.n.al Inter.n.al Output
Transition Transition .
Model . . Function
Function Function
General Model O @) @)
Data
Generation - O O
Model
Data Collection
and Analysis O - -
Model

O : Execution
- Function can be executed, but state variables are not changed
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Fig. 3. Example of Manual Test Result of P Atomic Model
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IV. Proposed System
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Fig. 4. Proposed System Overview

2. Execution Procedure
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Fig. 5. Atomic Model Modeling Procedure

3. Script-based Test of Atomic Models
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Table 2. JSON-based Test Script Grammar

—-~

“model name”: {
“1”: "test command1”,
“2"1 “test command2”,
“3": “test command3”,

Hilaad

O 00 NN WN —

-
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Table 3. Example of Test Script of P Atomic Model
{

Pt g
"1": "send p inject in g1 1",
"2": "send p output?”,

"3" "send p int-transition”

Agal

Table 39] HIAE
Fig. 62 8=9] A7} ¢
S} JSON Mg o F

E+= Fig. 61} o] Alsj=ict.
212! 30l main.pys Bl P &
Aoz AlRlE= 25o|ot

B C#Windows#System32%cmd.exe - [m] x

Fig. 6. Example of Execution Result

V. Experimental Result
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Table 4. Experimental Results of Manual Test Versus
Script-based Test

Test Type | Manual Test Script-based Test
Time 1 Cycle 1 Cycle 10 Cycle
Execution Time 60 sec 4 ms 24 ms

Table 4: /\5 E]/\ Eg} 7;1]0} /\]/\5114 A :lal E 7]]:]}—
At BlIAE(19], 108] 49 A Auks HoiEH: 7|
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Fig. 7. Execution time versus number of cycles

VI. Conclusions
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