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[Abstract]

Since 1993, Successfully localized naval combat System has made steady development on various
domestic and foreign ships. On the other hand, Engineering Control System(ECS) is dependent on
foreign companies. Therefore, there is a lot of interest and research in the localization of ECS in the
navy defense industry. As one of various studies, a preliminary study of domestic ECS software that
can be commonly applied to naval ships is in progress. This paper propose Ecs Obts Scalable
Platform(EOSPA) as the standard architecture of ECS On-Board Training System(OBTS) software by
applying object-oriented programming and standardization. And this introduces EOSPA’s structure,
function, and features of each component. Furthermore, high reusability and maintainability are expected

in the development of ECS OBTS software applying EOSPA in various naval ships.

» Key words: ECS(Engineering Control System), OBTS(On-Board Training System), Simulation,
CMS(Combat Management System), OOP(Object-Oriented Programming),
Component Platform, Standard Architecture
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I. Introduction
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II. Preliminaries

1. Background
1.1 Engineering Control System
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Fig. 1. Engineering Control System

1.1.1 Engineering Control System On-Board
Training System
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1.2 Object-Oriented Programming
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2.1 A Study of the Naval Ship Propulsion System
Dynamic Simulation Software Development
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2.2 Design of the Scalable Naval Combat System
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2.3 Research of OSD Standardization in Naval

Combat System

Y SG7IHA M = YA FAARY FARRE B2
o] ol EAfety. 1 & AEAAY 7|EAIA(Own
Ship Data, OSD) &-5H] @] Fe} AFAA Hloj] HA
(Combat System Data Bus, CSDB)et g4
(Government Furnished Equipment, GFE)2}Q] EAl&

01'73 Eo]’7]_1,]—7;-"01
A R 8843

PIEIAEY] RS SAtsict

a
S R} A7) 2 Ol B |FAIA dE

o o L =

o mEot ot gigh A{12]= RIY= AAT Bs U
7

ZAR|R 1“ MA7F 12 E|R] ool Ahu|w

5 ¥

o2 AZEQo] W3 Ho| Zick.

III. The Proposed Scheme
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1. Class Design & Design Pattern Applying

Table 1. Development Process of EOSPA

Step Description
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1.2 Step 2 : Design

1.2.1 Class Abstraction
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Fig. 3. EOSPA Architecture

2eA Aol ofehel 222 by 5f AR
S.O.LLD 9512 A 8stuat stol 7bg Maat cixfel o)
2 Agstuxt sk 5]

By A AR Mgslol & P4 A SHES &
oln T FPhrcte] AYES Wi JI5ER ARat
stk ol2A T 7152 JHIES sto] AAbg o
QAIE40] SRS SYHS £U 4 YU

A ) QAL Mgste] 7t gule) sye et
WAt HES stk gu] 7} Al HAde) WAoR
70| SAptES BRo auel APlL 1 Y

Z4, modbus Type, bit Value, 16bit Value, ZH]2] 3F
o1y, el 2ANE)S BU2 o] Solu U

ol met AHEES slo] 1 HRe 2 Hulg
T AR 8 4 QIR sl shRIgt 7} A 7

2 £5}9 Dynamic Al=do]A, Static A]
% Arfsle F2oMe dutet &
ol Me AARA R AR/l
HH Table 2= EOSPAQ] 37] ZARxUEY 29 FejA0]

A e gelg Holck,



A Study on the Standardization of On-Board Training System Software for Naval Ship Engineering Control System 101

Table 2. EOSPA Component

Name
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ECS Manager

Major Function
External Communication
Data Classification & Distribution,
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Dynamic Simulation Calculation,
Static Simulation Calculation
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1.3 Step 3 : Implementation

AN Stz 7 Au] 229 AAIE A8
gL st & OHE} XH:]]_Q,}J Exwﬂz\}g E5l0] WA
ERANA AMESH=
dens 52 el 5242 WAslol 0SPAS] 7
29} AFgo] HOWME HYROR A8 4 gluE B

vE Y LlstOH 98 4 slss ot

= e g R 16}71 %’46}@1 94?— %““—4% Hefoh=
Liste} W5 AMS Aot
Antol i Listet 7]E9 01‘“—@ Lls o] W< =els
of 2% A= Y= Aeres st

1.4 Step 4 : Test

Aokl EOSPAY] 7+ AlE0] HMI A] 82 0|E{E Ed}o]
8AF ¥ S F1 BOSPAQ] £3 g 3lolsk:= |
ES X sﬂg}oﬂq SRe 72+ AEE HMIZ} 7)Eo] XI5y
A&l HMI9] 752 Teslete] 4 7)s
017} AAE 5 13E Heo] HMI A2
Bl Z2 7385 7ot ARgstoint.

P

>

'

O, o of
i o,
rEanJ

N



A Study on the Standardization of On-Board Training System Software for Naval Ship Engineering Control System 103
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IV. Performance Analysis

1. Proposed EOSPA OBTS Analysis
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