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A Simulation Output Analysis Environment by utilizing Elastic Stack

Seong Woo Hwang Bo - Kang Sun Lee' Yong Jun Kwon

In this paper, we propose a simulation output analysis environment using Elastic Stack technology in order

to reduce the complexity of the simulation analysis process. The proposed simulation output analysis environment

automatically transfers simulation outputs to a centralized analysis server from a set of simulation execution resources,

physically separated over a network, manages the collected simulation outputs in a fashion that further analysis

tasks can be easily performed, and provides a connection to analysis and visualization services of Kibana in Elastic

Stack. The proposed analysis environment provides scalability where a set of computation resources can be added

on demand. We demonstrate how the proposed simulation output analysis environment can perform the simulation

output analysis effectively with an example of spreading epidemic diseases, such as influenza and flu.

Key words : Simulation Output Analysis, Elastic Stack, Epidemic Simulation
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Table 1. System Specification

Elastic StackS 0|23 A|2H|0|M £

riok
0%
-
0x

Lap-Top Computer

Simulation Simulation Simulation
Instance #1 Instance #2 Instance #3 (Fl(i)rrlv?:z;li:rl:t))n © Analyzer Server
CPU 3-4160T 3.10GHz | i3-4160T 3.10GHz | i3-4160T 3.10GHz | i7-4720HQ 2.60GHz | i5-3470 3.20GHz
RAM 4GB 4GB 4GB 16GB 8GB
Operating System | Ubuntu 14.04.5 Ubuntu 14.04.5 Windows 7 Windows 10 Windows 10
Added Services SEE:S?:;H’ SEE;?:;H’ S&Zl;:;?’ Simulation, Logstash Elalséliziie;rch,

2 Ay wdol AEe] o5 A4t /A 5
7] Slal AS ZEA) AL W SIS Qleluto} A T4
maE A 7] Bhgo]| YhelsleE skt

414 AT A I3

T AlgeoldelAs W 7Rk 7IRke R
slo] Ay b AL wmolsi).

2 7)7le 9l el Wel AdAt vl
gl olg Hl&S BE ARS giAo s A
A AR Y S U9 1 gkl
A lga AP e BEL FRketed Asia

= =3 71z AAsH) o]Eo] w2 7 HjEL &

@ Ui A Hl%ﬂ A T2 vl 3RSl
AP EARE T Yold 29 52 Hleol &
A Aol HeFshes A1s It K 71kl 2 AR

Shid

oN ﬁ
h

ﬁuﬁnﬂm

1
1

oN

Pﬂ

So| BE oz Eolgt &
vl B3 AAAE A4S ok
A= 7 7|17k
s, 44 717o] Ad Foll=

A
2 2gaiirk

4,15 AJEF oA 3

71&E 14

< A A2H

SR EREE

Q9] 379 Apole] g
S e vhRE

AlEEold HEE 411 - 413004 ARt o 2
W, 3 mdlo R JAJE|o] Qtk Fig. 4.9] Class Diagram
- 4 2dE Hoke SdaE H SHat BAE =

A5} gt Zlojct. e ZdAE JADE(Java Agent-based

DEvelopment Framework)!"*loj| 4] A|&s}= APIE o]
slo] L E|QITh PersonAgent= A B o)A o] ¢l

24 Place= 37+ 2d, InfectionS 2¥ RS it

Ak AlEEe1 ]

" TaxiData

Simulator Infection d

" -date
-dayTimer -Health -time
+Initialization() | -boroughID
+Simulation() Ok -rate
+SentToLogStash() ! +getDate()
+Synchronization() 1 +getTime()

1 +getBoroughID()
1 Place +getRate()
% * _ +SendData()
PersonAgent -boroughID
1
-ID +Initialization()
-F?mllyID / +SetInfectionValues()
-gga:eID " +GetInfectedPeople()
' +GetP leListi
-health < *eOPe IstO
+Initialization() 1/ R
+CheckInfected() Borough Home Workplace
+SetStatus()
+Synchronization() -Ib +Type
+SendData()
+Initialization()

Fig. 4. Class Diagram for Simulation Model

A 2+ Fig. 4.9] Class Diagram

A7 M3z 20184 902 @FD



P22 - 03 - HRE

PersonAgent

Simulator

;_‘1 : Synchronization()
L 2 : SyncAllAgents()

Infection

3 : Synchronization()

7 : CheckInfected()

4 : SyncDone()

5 : Simulation()
Aj 6 : StartSimulation()

8 : CheckInfected

} 9 : GetInfectionData()

Place Borough TaxiData

10 : SetInfectionValues(

i RequestinfectionDatg();, 5 ; RequestTaxiData
13 : SendData() J
14 : SendData() L

16 : CheckDone()
17 : SetStatus() .

[
j‘f 18 : SettingDone()

9 : SimDone()

=

U‘ 15 : ReturnValues()

Fig. 5. Sequence Diagram for Simulation Model

3} 2.

Simulator+= Initialization THA|o| A °F 179 79
PersonAgentS A5k 19} FA]of| F(Borough), A4
(place) SLE A, B4 B4 €A o]
I glo]g|E JSON 3|07 AFuro} TaxiData &
s AAste] 414004 i AYH 2 S
gdasit}. A o]39] &l 3HL Fig. 5.9] Sequence
Diagram¥} Zt}. Simulator+= AA| 5735 =545t o]
& Z1Z}9] PersonAgentS-2 0] A5 & ol AJEYo|AS
It ABol4l % 34elH Placest Borough,
TaxiData =56 74 ¥ Hp59 RS Aol 7
@ ol%-5 A7t Persongent 21| AHeE el
Eglth o] Simulator7} AlEd|o]Ao] E%tE2 47
WA Al E71512t Ay S W Bl B
AlEdlold _itt.

Jhim

4.2 AEzo|M & B npH
ABaol e & 3fe] FREl0] teol Sahet 8

I A oo s Tetsty] flsh 1o AsrE
& 312 Agelel B BHE AT BE0R U
of et A £ golHe] 23} dlojels wol
o131, BA31a1 7HASFe= 10]9] Analyzer Server® ]
FojZtk. Table. 1% AlEd|o]ds 4=385tal Ay} H|o]
E]S 743t Simulation InstanceS3} A3} A3 9 LA

REINE=R IS ECICIEN

= AARE Analyzer Server®] AHls 2.9F3 Zlo|ch

Simulation InstanceSoll= A|Ed o] T2 1WT}
Logstash7} 3lo] AlEeod 2202} FAlo] A5
o|do A AIE Hfole HTE +3Y5H% L, Analyzer
Serveroﬂldh A3} g|o]glE wole} Elasticsearch?} Kibana

3l AREALNAl AlE o)) ARE Kol AT

& Fasc

ApAIRE 3 IS vt 2k 41480 A ARt
91 B4t 31 Ao S Logstasho} 153, A|
Edo]d T2} LogStashS &ohe Wi 2
SlolElE shelz Agslo] AiFehe WT TCP ek
=& AHgSto] A3t HlolEHE bt Y 5 ol W
ol 7slch 1 AR TCP ZREZE A83/0
23} lo[EE AAte® AEste Wres AlEd ol
A 2293t LogStash g 15510 JSON g41¢] H|o]
HE Aseich

LogStash= AJE#0]49] ZulE AA7to = vhom vt
L} ZA]of] M4 Au} glo|ElE Filterol 4] Elasticsearch
of 5| wHggich

ZAyte] H3lo] &7 T Elasticsearch® 0]S 45}
™ Elasticsearch+= QIElA HE Aa]sto] A7t}

Kibana= Elasticsearch”} Hlo|E|S 857314 o|& 7}
Azfsto] AHEA7E B Fol AT ke BRI 5 =
= 2| gtk



Elastic Stackg 0}23 Alg2jold 24 8 24

v, Jangneungmyeon ;733

Jiginnnmim SUGONG ~
MiByeollaemyeon

, S
Jangheungryean, v+~
;_f “Byeollaemyeon |

in-dong ] ! 1
sandong.gu— "9 Nowonlgy,  Hopveongdon: fong-gu- - Nowonigu
jdong) Hon v ¢ | Namyangju 1 ! )
Hyangdde"g. 9 |
Y4 " augn'g Seongbuk-gu Gy
; £ il
dongy” Seoul ~ Acheondonigi - . joanmy 7 et
[ Seongong gu” 4 /
[ [ Hanam. ey
1~ Yandcheon-gUNgpO: [,;H
BUEhEDI‘\;’ - o Gangn@gu r‘amgakd(jong
\, Gwangmyeong {7

Hopyeongdor
Namyangju

O

eon/ o
4\’ 0 h Gulangmyeon
A/ I iheunadona | WaAUTRESHY

dongigu Gwa[hem\-Seongnam Gwangju
A S50l
Unjungdong lowol

e san

unpo. - Gogidong @ it Unjungdong @

wanadnna

yonaong

usan-dong

lisandong-qu.
an\qdm\g

amdongiu

Jangneungmyeon, =~~~
B

1dong

Hopyeongdong Iisandong-gu
Y Jong

Hopyeongdor
Namyangju

Sec \A

i oed
. Sinheunadona

oechonmye :
s Seongnam  GMangjy

Siteunadona |
e G /
S Seongnam . OWangly ongigu

Unjungdorig SSaNIWoolmyeor Siheing
unpo
unpo. - Gogideng @ e, PO Gogidong @

Unjungdong S5aNGY{o
Siheung

Tir

Fig. 6. Map data of diffusion of Infection

5. AEdolA 2%

Infectiort
Rate

i

Fig. 7. Line Graph of Date and Infection Average

Day

Infection
Rate

Fig. 8. Major infectious disease outbreak situation from
2013 to 2017

AlEHlo]d A= Fig. 6. - 7.9} 2tk Fig. 6.9] A=
= #YY olF e Bl Aoz g ool AR 3
Fol Rt ol dojuh= A A5 <l 7ol &
A S 2l 4= ok E3 Fig. 7.9] Ak At
H eE HIE e des, s 44
g AE, A9, 380 AEE A as=e Bk
ANE Sl A= gl 5T B9 1A= e
fox]
=

I upAERe g 557l Fofrke 717k} up ez o

J

AR ARl et P77 4o ' Uis 4 S
BIEYLE A =S B Bk S o 1o
7)—]\,9_

of Aol 22 ATt the el wAkE

=

Aol Ao AEZ fI8h 2013d5E 2017
7] 8 2o M QP SISl Fig. 8E 2013
QRE 20179 W) Aee) B RS Teme
AR o2 RS B4 7|9 A, AEEHE 3
At AEE UERH 2 0= Fig 7.9F o] 494 9] Sk o
AE BYE & 2 ek, % 2 A7 2o} o] 27
A1 A7} ool 29l Warel FRtolAE A
7], Bs 2pte) A7), el 47t F2sk Holae
A3k eFg)ol] SolHs Tg7AIe] U] AL ARk
A sE0 = 23 ARe wag Fol TEE A
AlEgolde] Aol tiaf W 0] Aol 7Hssitt

E3F AIQHE Af 24 Aol AEH AlATE &
i glo] A3 9 s S Addewms, Ee4
67 HAE o] Qli= Simulation Instance52] A1} ©o]
E]E Analyzer Server® R HEsto] Aol thgt &
A 8 T 4 olom, 9 Bl 2 gk Tk
T ere ERIskelT &, 7129 A Alsdlo]dat ¢
A AlEElo]d B4 Al2Ee) e F53)e] 8t
o] 59 2 kL olF ARlA FEiE Algst
& o] 7FsehE Felstqith E3L As Rl SlolAl
Table. 2.9] ZHE 53 & = %ol F+E ALHY
785 3709 QlAEAoA AlEH o] S o] 353l
710 7E AlEdlol A 8 AR Tl oA 9
T3 AT gout HA| AlEd ol AEY 43 Al
SRISHIS 75 &l eA Algdlolds 435k
|5 E48k= Aol vlsf AlEdold a9 Ak o

& 9leg skt

(<]

o f

Ay
i

He7# ™M3E 2018 9¥



K2 - 03 - HRE

o

Table 2. Results of Infectious Simulation using multi-resources
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