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[Abstract]

Korea

In this paper, we propose the standardization architecture and weapon-sensor simulator for efficient

reliability test in combat system. To reduce man-month of reliability test,

application with high

dependency on other module is selected and apply FORM. The proposed standardization architecture

extracts common, variable elements and design patterns, S.O.L.ILD principles were applied. The proposed

weapon-sensor simulator implements essential functions by identifying highly dependent element of other

modules and the information from equipment can be directly received without processing by using

communication middleware. As a result, it can replace actual ship-mounted equipment. In addition, it is

possible to reduce the consumption rate of human resources when perform reliability test and

modification time can be shorted.
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I. Introduction
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II. Preliminaries

1. Naval Combat System
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Fig. 1. System Architecture of Naval Combat System

2. Interface Control Unit System

Weapon System Combat Management System
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Launcher Weapon Contrel Unit

Fig. 2. Example of Interface Control Unit System
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3. FORM (Feature-Oriented Reuse Method)
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4. Design Pattern
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5. DSS(Data Sharing Service)
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III. The Proposed Scheme
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1. Naval Combat System Software Design
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Warfare SW
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Table 1. Classification of Common and Variable Factor

Function
Threat Track List
Warfare Control
Track Info Management
Threat Evaluation Filter
Engagement Channel Recommend
Resource Management
Warfare Info Management
Naval Combat System Communication

Classification

Common Factor

Variable Factor

1.2 Architecture Design
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Table 2. Description of Class Diagram

Name Description
ThreatMgr Threat Track Management
CDataManager Communication Class for CMS
CRecChGroupMgr Warfare Channel Recommend
CRscMgr Weapon, Sensor Information
CTrack Track Information Management
CEngageMgr Resource Engage Management
CDoctrineMgr Doctrine Information Class
CRestricMgr Weapon Restriction Area Class
Cosd Own Ship Information Class
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Table 3. List of Variable Information

No Data

Observer Position for Naval Surface Fire Support
Target Position for Naval Surface Fire Support
Weapon Restriction Rule

Weapon Restriction Area

Weapon, Sensor Spec Information

Fire Channel Information
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Table 4. List of Necessary Info for Warfare SW

Information from
] SM, Weapon,
Equipment Status Sensor, 1CU

Equipment Engagement Available

Status Weapon, Sensor, ICU

Engagement Information Weapon, Sensor, ICU

Allocation, Deallocation Response | Weapon, Sensor, ICU

Point/Bearing Track Information Sensor, ICU, TM

Torpedo/Missile Information Sensor, ICU, TM

Reverse Track Information Sensor, ICU, TM

Own Ship Information 0SD, ICU




156 Journal of The Korea Society of Computer and Information

Table 4.9A4] TM(Track Management)2 ®AY
SM(Support Management):> AAlH2]E 2]t}
7o JEE FYoHH A Az EQoj9] A=l Al
g2 Yol FrHRoz 2, AN, 2F 8] A
e, AAR] AL EQ o7} XHE = g0l sttt

o A
e g 4ot

-

Y
|

rro22 4> [e

2.2 Architecture Design

P | CDSSAdaptor

WFEngageableStatusDig
ICUSim

WFEngagementinfoDigl” 4 CWEAlloeDeallocDlg |

Fig. 6. Weapon—Sensor Simulator Class Diagrams Design

w2
tjo
8
)
5

s

o7 ° AEES 7gto s A= Al A
=

ol Wzt 715 LAY TS Ut WX AP A0
AN 4 9k Yok fste] oA CAllS 4
WsioAct. A0 Al A Al B2 el b 2Apt
Hold SA WAlo] O3 BAIS SAE92 TRstct,
7 73 DSS SA $AL Hgstol Pule) BuE A
APl 90 LR AU 4282 o HI @
3 2LEolo} 7

P
i)
d
N
d
N
olr
=OL_I‘
)
i)
ok

2.3 Simulator Implementation Result
2 Ao = Aot fAF-AA AlsefolEof tigh 419
23t 9 AlEgo]HE Bl AB/dH Ay oS HojRth

THH| MEj TS AlEP0|H

Fig. 7. Equipment Status Interface

o ] el 3R A : gu] Yol A gl Be
¢ PRE ASH 2LE0] 241 D 71gste] AAY
2] fmEQold] Mot 1 ANE LF AZEYo]
o HA1ste] Melste PERAOU AgeolEolA 1

ojgre ojdlstel WA AmEolo] AuxE AR

12 2 9IRS AstAC

ol



A Study on the Software Standardization and Simulator Design for Efficient Reliability Test in Combat System 157

0

ozt o3l Aol AHg HIY 27
zEQolg J1F02 Hlwstch

o
_>V4
P~
FO
i)
rr
)
1A
i
ilte
)
o
2L Ol
N

ul oy

)

A =HH 77, AN FEE AP

ol
—

N
olr

o)

r

=

b
> o,
= o
B
(0 )
s
i)

l—ﬂ:

4 2 oo & orr & ox

P
d
)
22
rO
=
S~
A
e
=)
ne
2
ic
ujn
ofm
=]

sict
49 T ATE0] BT AIPKQl HjA]
AR AT TLE S8 B AL TS
2 S WA B0l thigt 2= S%o] WA
. g ot 4902 Feha U oJEol ke
= = ’ = A =Hag A 7 = oJSEA]
AFT, AU U AP LEESole] g o 4 To0 Funce SRS WG] AR =5 9T
el Doz AR AlE 8 ol it Al agy O =PV B SN AU G882 V1sd 2eis T
. e 02 I3 slsol wAE FehrolMe AKo] WAk

2 7P AP Uopt 22 BolN HAE sisa e o W 7ol 9

v o

AZS B oIz o) ks o WA By AR mE L e cain
AT }\H_}% 7&._}]\_}\]7]% iﬂ% 7}7;:1]:} % 7}:]0]]:} T'o Lg}g(q-am)_ —r‘oﬂoi ]: = Uﬂ ] ]9'} 2 Hl—

r

. Coue = ((C,,/C)+ (M, /w))*100 (1)

IV. Performance Analysis r .
B AoML 3 AEAA &8 & A U 7% B 4714 ¢, = 289 A2 4 G = A 2~
of 2 A T4, N Al 458 AL B3 A" o 0 M, 2 28E HAKY & ofsit] we 7HE
4~nEQo] g AlggfolHe] da/d I A e @ RIS Yu|sict HEtE AHE pAl0A & OIAIR]Y] e



158 Journal of The Korea Society of Computer and Information
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Table 5. Changeability Test Result - Scenario 1

_ Modified | Total Modified | Change

Msg Class Class rate(%)

Existing
SW 5 53 23 60.06
Proposed
SW 0 34 3 8.82

Table 6. Changeability Test Result - Scenario 2

_ Modified | Total Modified | Change
Msg Class Class rate(%)
Existing
SW 0 53 23 19.98
Proposed
SW 0 34 3 5.88
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Fig. 11. Reliability Test Environment Site
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Table 7. Execution Time to Perform Reliability Test

_ Prepare Execute Total
Env Set Reliability Test Days
Existing
SW 5 15 20
Proposed
SW & Sim 0.5 5 55
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V. Conclusions
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