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An Ontology—-based Cloud Storage for Reusing Weapon Models

Taesup Kim - Chanjong Park - Hyunhwi Kim - Kangsun Lee

ABSTRACT

Defense Modeling and Simulation aims to provide a computerized war environment where we can analyze weapon
systems realistically. As we invest significant efforts to represent weapon systems and their operational environments
on the computer, there has been an increasing need to reuse predefined weapon models. In this paper, we introduce
OB-Cloud (Ontology-Based Cloud storage) to utilize predefined weapon models. OB-Cloud has been implemented
as a repository for OpenSIM (Open Simulation engine for Interoperable Models), which is an integrated simulation
environment for aiding weapons effectiveness analysis, under the development of our research team. OB-Cloud uses
weapon ontology and thesaurus dictionaries to provide semantic search for reusable models. In this paper, we present
repository services of OB-Cloud, including registration of weapon models and semantic retrieval of similar models,
and illustrate how we can improve reusability of weapon models, through an example.

Key words : Model Repository, Reuse, Weapon Effectiveness Analysis
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Element Set of Model
: The Attribute search in the Thesaurus

1. Calculate union of Attributes in all Models
Element_Set = &
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<?xml version="1.0" encoding="EUC-KR"?>
<MissileData>
<attribute>
<attributeCount>8</attributeCount>
<coordinateXName>x</coordinateXName>
<coordinateXValue>0</coordinateXValue>
<coordinateYName>y</coordinateY Name>

</attribute>

<operation™>

<operationCount>1</operationCount>
<operationName>fireTarget</operationName>
<operationDescriptione>t|Atlo] E}IS ASsh= dk
</operationDescriptione>

</operation™>
</MissileData>
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F71AA 2 XML

<?xml version="1.0" encoding="EUC-KR"?>

<RDF
xmlns="http://www.w3.org/TR/WD-rdf-syntax#"
xmlns:dc="http://selab.mju.ac.kr#"
xmlns:inducement="http://selab.mju.ac.kr/inducement/"
>

<Description about="Mistral.dll">
<dc:Title>Mistral</dc:Title>
<dc:Creator>Taesup</dc:Creator>
<dc:Type>Missile</dc: Type>
<dc:Contributor>SELAB</dc:Contributor>

<dc:Guidancet>
<Description>
<inducement:Laser>Used</inducement:Laser>
<inducement:Radar>Unused</inducement:Radar>
<inducement:Infrared>Unused</inducement:Infrared>
<inducement:Order>Unused</inducement:Order>

</Description>
</dc:Guidancet>
<dc:maxSpeed>2.60</dc:maxSpeed>
<dc:maxRange>5.30</dc:maxRange>

<dc:BitMap>001 001 001 0000000100 001 001</dc:BitMap>
</Description>

B 3. A% B4 Aw

EARE AND %14+ A3} 77};?
FGM-148 A& 001 001 001 000 000 0000000000 | 12
AF{(KP-SAM) 001 001 001 000 000 0000000100 | 13
EIES=S 001 001 001 000 000 0000000100 | 13
9K38 olZe} 001 001 001 000 000 0000000100 | 13
BGM-71 TOW 001 001 001 000 000 0000000000 | 12
9K115-2 HE]A-M 001 000 001 000 000 0000000000 | 8
HuKSAM-1) 001 001 001 000 000 0000000000 | 12
KM-SAM 001 001 000 000 000 0000000000 | 9
MGM-140 ATACMS Block 1 [001 000 000 000 000 0000000000 | 5
EES) 001 000 000 000 000 0000000000 | 5
L 001 000 000 000 000 0000000000 | 5
MGM-140 ATACMS Block 1A|001 000 000 000 000 0000000000 | 5
FEEEX

Select Keyword

82 v|nz

Search Result

HZ(KP-5AM)

fireWWeight = 19.50

serviceCeiling = 3.00

KP-SAM Mistral 9K38
L], x=0 x=0

Y=0

y=0 y=0

z=0 z=0 =0
hitRate = 90 hit =90
[dischargeWeight = 25.80
scope =168
diam = 80.0
speed=2.10 velocity = 2.60
range =7.00 range =5.30

alfitude = 3.50 fightl evel = 3.00

wiarhead = 1.17

accuracy = 60

launchieight = 10.80

speed=2.00
range =5.20

ceiling = 3.50

HZ20 - CHERI=
HIZAL © LIGHex!

&g 210

Ab2l = 7.00

29 MM RSHAE

A HE

launchMissile :

AICH DIAK &

HEF : 012 KP-SAM radarTotarget : 201G
HIZAH : MEDA

El
2z om0 fireTarget : ER2U 21
A2l = 5.30
29 : MOlM REAAE Mistral fireTarget : OIAKR0] DI 2 21
HIZ27t - 2iAlot navigator : OIAI22] OIS
HZA - KeH 9K38
&= ;2.0 radar: OIANZQ| A3 &R
A2l = 5.20
22 : B R=HAES AlBste AHE DlAl

CLow Ove

<RDF>
(b) Mistral 7|44 =4 RDF a9 7. AT
a9 6. Bd 55 Y3 dloly o

2 IAA Bt 24 IS A Yshe EEAE 0]
i3t vl JA] 7Hssl] g ARl A 71 ARt A Mo OpenSIMAMIA AojE male AYAe-g
25 AlFdl Eok olgs BAS Sl ARgAE 2 o8 AR Ao] SZun], oluy|ut AME E3 FAE
o] %’5}?— mARd F7IAAE AERo 2N, F7|AA B 2 o)tk OB-Cloud= ZZ W A3} i_vgoﬂ =2 70]
o ofgt AArgAdol e AR 7|ridct Zalor 7RE sAon sl YLEE ko] 2

6. ZE ¥ &= i

H =Ro s 57 mdof gk AL ZHE 9l

OpenSIMe|| g% OB-CloudE 471513t} OpenSIM

HENEDIR

=X

S

ﬁlﬁiﬂk E3h

e Ea) Holo] nde B 71 AR ndle =
WU 5= 9lek. Fe|ae) ot 4 o)A o) o

2o} 2%

9o] SAlE 3

el e W32 9 1A 28RS
W, 44 T Holge Fustudt A4

g0
c% oIS AHgARE Zhea

i



PI|H7 Y MAIES 9ISt RE27| 7|¢ F2RE MEA o |

o7t AAE e 2N S A S
[e3]
AR

i)

ATk

FAl OB-Clouds= AjARE- S5 wedlof tigh Algk2] <l
-85S RDFE L/dste] oju] 7|5k HAle]] 2g-5lar Q)
O, o= Hk et ofu] 79k HAE 918 part-of,
related-to2} 7+ Thfst IAIE F7lste] 2EZA|3) o)
aL o5 FEof| o5t A Ao &S =Y A
otk Eeh, HEZF FAE EAS fleh Rkt HEYS
A ate] AN Aakg A5 718 AF ARaete]
/3 vlaLe] 283t A% ofck. gHH, FIAA mEe] A
AR ARt o RAIA B 9] AR T

HHoE PH mdE] o A 977t o w7
ofol, ARG mdlof thel TelE AR dart
itk OB-Cloudo] 285 W F71A1A nd 2dE
2 HAEY AF #40] F 4= 9lon, A PCo= &
2] Qo] &5 51-8alof sk BjAA &4 whitel 2

SE AFY 32wt Hokelct webA & =
AAL] 8 28 AdSol et 7R84, A=, F24
9 7)9/g T Bt ofue}, -8 AJAElof| Tt of
AR T3 FA oI AY T A B AL Ao
HPASE ool o AlAE 2943 £ Qe E ait
ZQl Kot 7o) Agr|ojof it}

o
I.

o
rar

L WO, 283, HER, 44F, U, “HY 2TE
HEHE TS gy AP, RasEA 2509), 617
(2007).

2. Jiang Guo and Luqu, “A Survey of Software Reuse
Repositories”, IEEE ECBS Proceedings, 92-100 (2000)

3. Qe “eERA A Y AEUE Seen ARy,
W et (2012).

4. A9, A, e, WRkE, ol A, “FIAA Adte
42 913 B9 mo) A BT A G gEol et
3]=5%|, 134-139 (2010).

5. 4%E, A AEE SEeE ARYY =T Y

=
6. 1Y, A5, U9+, St AFES s B4 o
o AaE 747, AEEkE ] 27(5), 86-94 (2009).

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

L WRE 2EE, QS WYE U ARY 78 7

A, SRR 2ERA AL Ve T, PRI

. Tom White, Hadoop The Definitive Guide (O’Reilly Media,

California, 2009).

-

&7, oflol& ETAl (2011).

0
4

_|

3]%] 28(12), 50-58 (2010).

ABAAAEE, “[EE)] Hetdolge] EEoR
AL 8 ol [ITA] AREAATAFY o
AE IT Standard weekly 2001(25)(2001).

g, “LEEA 79 FHA LR AA 9 7Y, FE
gk (2010).

shH, HgE, “2E=A] 7N 32 o83 AlE
A A AEP AR IS =RR] 32(3), 202-214 (2005).
A, “olE B AHE AABIAE o] 83 YAIY Al
o8 A2k, ATt (2008).

sk, 4871, “AlE REZRA 7EE ol8et il
& AREA AN AAR, A=ARAREEA 12(1),
135-149 (2007).

A, “ZEZA 718 214 ZA AlAE AP KT ZA1
El A, et 2011)

gAbe, I LERAY AR 1% ek, Feopt
(2009)

A3, SAY, RN A2ge LERA, Auist
3]%]22(4), 62-71(2004)

Gregory A Silver, John A Miller, Maria Hybinette,
Gregory Baramidze and S York, “DeMO: An Ontology
for Discrete-event Modeling and Simulation”, SCS
(Society for Modeling and Simulation International) 87(9),
747-773 (2011).

Yong Meng TEO, Claudia SZABO, “CODES: An Integrated
Approach to Composable Modeling and Simulation”, Asia

i

Pacific Science and Techonology Center, SUN Microsystems
Inc (2007).

AL, AFE, T A9, F2L, AE fol Al
2l A AFO] A 2 57, SR HetE] 4] 108 2
3, 22-34 (2007).

2 Y, “Y7N(EA) NN Y 2 WE A d7]oA9
o}%] Al 2(thesaurus) ] 87, ol SFHAT A4l
2, 195214 (2011).

Stodolsky D, Chang F.W, Courtright W.V, Demetriou
C.G, Ginting E, Holland M, Ma Q, Neal L, Patterson
R.H, Su J, Youssef R, Zelenka J, “The Scotch parallel
storage systems”, Compcon 95°, 403-410 (1995).

21 ®3E 20124 92 @D



Z el M (karmal209@mju.ac.kr)

2000 WAL AHFE T} A
2012 HA|ek e gakat At
2012 KTDS

ok« AFEAEI I, S M&S, F7IAA At 24

gF Xt = (pcj0824@mju.ac.kr)

2010 WAk ARETS s}
2011 WAshn ARETs Ax

A} : FFE AR oM, T M&S

|
2 # 3| (unghwi@mju.ac.kr)

2010 AT AFE T} A
2010 HA|etw AFEEsH A

Thaltor « HFEAE oA, S M&S

o] & M (ksl@mju.ac.kr)

1992 ofstelefat AAA e} Shit
1994 o|sjol oot AAAskl A}
1998 ul) University of Florida, BFA}

7 WA AEe sl 2ows

Thalstol « HFEAIEF oA, S M&S, AAH~

[ 42 JEENEEET

=X



