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Web-based Distributed Experimental Frame for
Discrete Event Simulation System

Inho Jung - Jaewoong Choi - Changbeom Choi'

The problem of social phenomenon is getting more complicated than past decades, and the simulation engineers
need more computation power to solve the problem. Therefore, the needs of the computational resources of the
modeling and simulation environment are increasing. In the perspective of the simulation, it is necessary to
allocate computational resources flexibly so that the simulation can be performed per the available budget range.
As an alternative to the simulation environment to accommodate these requirements, cloud service has emerged
as an environment in which computing resources can be used flexibly. This paper proposes a web-based
simulation framework which consists of a front-end that reconstructs the simulation model using the web, and
a back-end that executes the discrete event simulation. This paper also carried out a case study which shows web-
based simulation framework has better overall runtime than standalone simulation framework.

Key words : SES/MB(System Entity Structure / Model Base), DEVS(Discrete Event System Specification)
Formalism, Operating-system-level Virtualization, Single-page Application, Cloud Computing,
Web Services

[ 2 o ]

Achatsle] e Holola Bte Allaa] tele] B4 Hojsln BAlslane] 2uE Masis o vy
2 9 AEdloldS sk olrk Lhdo] ABIRA) BA EAtalle] wet a7 mue o AlgEold B40) Akt
A900] ATARME ol gtk olelet RTARRS 4-8317] Sl ZehLE Auls 53t o] AR AL FEAO
2 AN 4 Qs o] hEEglch £ Aolal olefet AEY AU B8 AAHL B BEHOR B8 5 ol
0 714 A0) s Aol AT B2 ARKICk ASlel Bl A7 5Ot 4k BT AR AR
4 QS LEEAE(Front-end)old] U F83le] AlEAlold mUO) 474 ALTIS TE5Ha wlE(Back-end) oAk
A7 Apglole) Ale drehs ol AlEelold Aliko R TRE. B A A|ATE Fe) BA Algeol
A 2o] gl AjgElold SAnTt ARHY Egol § £88 BRI

F00] : SESMB 412, o[k A28 AR, LA 8 shaek Bl dold] $-4x2T%, SeheE AHY

s

2 Aulz
L AE
Received: 17 Febmaw 2017, Revised: 24 April 2017, HYALB S ThoFst Holol A Bakst AR3|3EAb]| oiat
Accepted: 24 April 2017 ol BAlE A olsla BAAHe] ATkS HAEH- 114
¥ Comresponding Author: Changbeom Choi = U“ S o o
E-mail: cbchoi@handong.edu o7 wdg 9 Agdo]dE EEskal ek = Al
Dept. of Global Entrepreneurship and ICT, Handong IO sk, AB|AS E&5l| Y= AR At

Global University, Pohang, Gyeongsangbuk-do, Korea

HM26H M3 20174 62 @FEID



7] Aol sfg Xl = AE| 2] digt 4
J E“OPOEI *‘Zﬂ Al 7H‘f”

3 7pabe] AgElold SAe FEL, A BAS 2
dlste] 21 AT 9 H2ES e = A =t
(Jain, 1990). 53], 22153} Hof, ALY Bof & Al
A AEE Aol St skl ik

zzl-xl—o].jl_ olr,].

71&9] Bdg 9 AlEgol S sl 74KH6P A H]
SeiE gHolA] AdiE o] gtk AAAIES ARl A
S Y, 7HS o] Aol A5 B EHAE
B eliof skug Au ZH2HO HFE 5ol
= Aol Bgo] Fagh AZkE AAsHA . st
IRt 3 2Hdo] A 4= Q= AR o] ditA
Hol LAzt AlEgol4o] ”R‘?l 35 F7H R st=
ol 2AHLE A8 MEA SAdHoF sk Aloko] A
St Voorsluys et al., 2011).

E3h 7] 2EE 9 AlEY o] A AlEdold B
IS FASHL WSk ARGART Al ElaE AR AlEE
o] A== AW o] 2 YELAR AdEo]
o, o AdE FFACE efFoA o] =7t
g4l 2k wheF eFolA sy 2l A
S Fasgdo] A7IAU, AREART AZE o7} dXH
e Al2EofA g ol H&slof & A9 B

N

e,

2
lo

¢
_‘fz_

g;

> N o 30 O

A, FA7 v]go] st oy E=st EA)gc)
ol2gt £AIE sidstal AlEdold e st
TFAs17] Y8l 225 HF"(Cloud Computing) 2H73
& B89 % 3ok FALE AR ALY vkl
AR 7142 ofulaick e Ao dole] Aue] &
$ERIRL £3 B uie A8 AR 2
SpA] ARgBH= o] 7]k £ Bo]ck o] Goji AL
A7t ol Bagt AdE oh & 4= QAR 2] AR
© abkde] dARIer JRE gEsHA & = ¢l

ol

@D s5i=AS301M8ts| =2

A FEAE HASITE HolA e Hrdol
2kl Y EQICh (Yang and Liu, 2012).

2 QoL 2295 B B9 oL AR
FAsHA AlEeold RS F/dstal AlEd oS A
5t 4 7]Hk A% E(Experimental Frame)o] tafiA]
A7) b ARl TEM, Conwaye] 2ol 9]
(Game of Life) N2 252 & EA ndlS AlEdol4
2EE AR AR AlEdold SgolAl AlEdelA
% HhE Agiste] AAE 25 E451914L, ol & F5

A AlEEolA o] 71E9] %‘ Aladlold 2
wch 2 4IRSl Al BH4e] 98-S BAslelch

2. WAAA W BAAT

£ Aol Aol mae FAsle] Agdo)d
& S Sl WAAAS ks B vt B
) A7E B 7ol HmEA

2.1 HiZX| A
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Fig. 1. A simple figure of SES
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Fig. 3. Architecture of web-based experimental frame

AL 9 7] UlelH 43 g ol de] 74
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Ree) et ol FABE 8L 27t Figure 4,
Figure 55 #a1sic}.

[Model Synthesizer Version 0.01]
[BEGIN SCRIPT]
[BEGIN SYSTEM ROOT]
Root : ABC
[END SYSTEM ROOT]
[BEGIN STRUCTURE]
ABC consist_of AB, C
AB consist_ of A, B
[END STRUCTURE]
[BEGIN COUPLING]
ABC:(ABC, in, AB, in)
AB: (AB, in, A, in)
AB: (A, out, B, in)
AB: (B, out, AB, out)
ABC: (AB, out, C, in)
ABC:(C, out, ABC, out)
[END COUPLING]
[BEGIN ATTRIBUTE]
[END ATTRIBUTE]
[END SCRIPT]

Fig. 4. SES scripts created by the experimental frame

Fig. 5. SES script example
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Fig. 6. Server architecture of the experimental frame
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Fig. 7. Flowchart of the experimental frame
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Table 1. Characteristics of the simulation model

Min Execution Time 100 ms

Max Execution Time 7000 ms
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Fig. 8. Visualization of the simulation execution time, maximum execution time and efficiency versus the number of instances
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Table 2. Simulation result

PSPPI B

No. # of Indiviflual Max Time | Avg Time vy
Instances | Iteration (ms) (ms)

1 1 120 443,292 443,292 100%
2 2 60 177,746 172,276 257%
3 3 40 102,797 96,065 461%
4 4 30 83,752 76,731 578%
5 5 24 70,246 58,492 758%
6 6 20 56,543 48,036 923%
7 8 15 47,717 41,076 1,079%
8 10 12 47,050 32,166 1,378%
9 20 6 25,832 19,000 | 2,333%
10 30 4 17,877 11,910 | 3,722%
11 40 3 17,974 9439 | 4,696%
12 60 2 10,046 6,396 6,931%
13 120 1 6,268 3,106 | 14,272%
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