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[Abstract]

In this paper, we analyze the structure of TV video software, one of the warship combat
management system software, and propose a standard architecture that minimizes software modification
due to the discontinuation replacement of warship hardware. The class structure was newly designed to
minimize the class modified when replacing the warship hardware by separating the variable elements
and common elements of TV video software through FORM(Feature-Oriented Reuse Method), the
common part that communicates with the warship combat management system and displays the TV
screen and the variable part that communicates between the operator and the TV camera. In addition,
the Strategy design pattern is applied to efficiently add and modify classes that directly use
hardware-dependent APIs when replacing hardware discontinuation, and to make both discontinued and
replacements available software. Finally, the reliability testing time and functional testing time of the
existing TV video software and the proposed software were measured and compared, and finally, it was
confirmed that the hardware discontinuation replacement cost was reduced.

» Key words: Combat Management System, Discontinuation Replacement, LTS, TV video, FORM,
Design Pattern
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I. Introduction
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II. Preliminaries

1. Background
1.1 Combat Management System
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Fig. 1. Structure of Naval Combat System
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Fig. 2. Structure of TV Video System
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2. Purpose of Study

2.1 Feature-Oriented Reuse Method
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2.2 Strategy Pattern in Design Pattern
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III. The Proposed Scheme

1. Analysis with Feature Model
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Fig. 4. Feature Model of TV Video Software

Table 1. Factor of TV Video Software

Factor Description

CMS Communication
Status Control
Playback
TV card communication
Get Status
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Variable Factor

ol

P REBA ATl 058 Aolstnt
ol 715 2740l A WstA] o] 2o
A Al ek AmEQo] 4o RS A
w2 StEglo] WAl thE 4 4} g 7]
BTERAR, 2 QAT U 7152 TR sR A
ok FERAE 2819 B SIS HEUY

oo
ptooft g

}Eﬂl 01

roreor
o Lo

0
il

O

S

-

Aot MAAA) JeERE Bejets R0 YR A
RS Aejshe 715 4T 7PEQAE TV7EES 9
FAlSH BE02 98xjo] AL TVIER M}
T15g 2Rk 71E TVEIHL AnEFolo] 79
£7153} Tpsir)so] e Zeao] 1ol 9o
steglo] UETHA| Al s Fe20t S18) 8ol
M52 Zefdc of¥l ATolA: FORME §3) Aua
e TEQAS MR TR Jerr Rajsiel A

A BT 2ABHA.

ok rr —[n:

2. Analysis with Exist Software Class
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Fig. 5. Exist TV Video Software Class Diagram

Table 2. Exist TV Video Software Class Description

Class Description
TVDIg Main Dialog. Manage and control all
functions.
TVEncode Initialize and control.the serial
network function.
TVPubSub Communicate with CMS for

checking status.
Control and show the EQTS TV Video.

Control and show the TRS TV Video.
Provide a serial network

TVViewPortEOTS
TVViewPortTRS

SerialCom

communication.
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Table 3. Exist TVDIg Class Source Code

TVDlg.cpp

void CTVDIg::SendTVCOCardStatus(){

sprintf(m_command, “API_Status_Req”);
SendCmdSerial(m_command):

3. Architecture Design with Strategy Pattern
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Fig. 6. Proposed TV Video Software Class
Diagram with Strategy Pattern

AEA AARE TVeH . AnEQoj= stego] T4
APIE AI™  $&sk= TVDlg, TVViewPortEOTS,
TVViewPortTRS ZJA9] AAFCEE 2A5t 22
2 A TVInterface, TVApIiA, TVApIB ZAE F715}F
gt 2o FaA9l TVinterface ZefjA= AR TV 7t
ot EAlsH= ZefjA9l TVApIA, TVApIBE AHA Z2iA
2 7RIt} 25 Z2jA TVinterface= ASH A|&o] ojd
APIZ AHgEA] ZAsH ik

Table 4. New TV Video Software Class Description

Class Description
TVDIg Main Dialog. Manage and control all
functions.
i i MS f
TVPubSUb Communicate with CMS for

checking status.
Control and show the EQTS TV Video.

TVViewPortEOTS

TVViewPortTRS Control and show the TRS TV Video.
TVinterface Set the Api classes. I-!ave TV
Interface Information.
TVApIA TV Card A’s API call
TVApiB TV Card B’s API call
. Provide a serial network
SerialCom L
communication.
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Table 5. New TVDIg Class Source Code

TVDlg.cpp

void CTVDIg::SendTVCOCardStatus(){

m_TVInterface.SendTVStatusReq():
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Table 6. New TVinterface Class Source Code

TVInterface.cpp

CTViInterface::CTVInterface(HWInfo cardType){
if(cardType == TV_CARD_A)
{
return new CTVApIA():
}
else
{
return new CTVApiB():
}
}
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Table 7. New TVInterface and TVApi Class Structure

TVInterface.h

class TVInterface
{
public:
CTViInterface(HWInfo cardType):
BOOL Initialize()
virtual void SendTVStatusReq(int radarNo);
virtual void SendFreeze(int radarNo):
virtual void SendSetCoord(int radarNo, Coordinate
coord);

TVApiIA.h

class CTVApIA :
{
public:
CTVAPpIA():
virtual void SendTVStatusReq(int radarNo);
virtual void SendFreeze(int radarNo):
virtual void SendSetCoord(int radarNo, Coordinate
coord);

public CTVInterface
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IV. Test and Evaluation
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Fig. 7. Environment for Verification

Table 8. Environment for Verification

CPU Mem 0S
MPC7457
PN 1.267GHz 1GB VxWorks
Intel Core
MFC i7-4770 16GB Windows 7
3.4GHz
Video Intel Zeon _
Simulator 3.9GHz 2GB Windows XP
MPC7457
RVDU 1.267GHz 1GB VxWorks
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1. Analysis of the Source Code
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Table 9. Compare Software Source Code

Changing Lines | Entire Lines Reusability
Exist 895 4,297 79.2%
Software
Proposed 108 4,549 97.6%
Software




A Study on the Design Plan of Naval Combat System Software to

Reduce Cost of Hardware Discontinuation Replacement 77

Table. 9 ¢} Zo] st=go] TETRRIA] MEA At
TVH|OQ AZEQojoA] 27 E= FIlEes AATE
2}ol 2= 108 2felolH, AHARR-§-2 97.6%0|Ct. 7]&E1t
Hlwsto] AAFE RAFE-EO| 18.4% F5711L, 2=

AATE B9l 2k 87.9% BasHs 2L st

2. Analysis of the Reliability Test Time
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Table 10. Compare Time to Perform Reliability Test

Static Test | Dynamic Test | Target Lines
Exist 12 hours | 32 hours 2,334
Software
Proposed 2 hours 4 hours 151
Software
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3. Analysis of the Functional Test Time
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Table 11. Compare Time to Perform Functional Test

Functional Test Testcase
Exist
Software 40 hours 6
Proposed
Software 12 hours 2
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4. Analysis of the Cost
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Table 12. Compare Cost for Hardware Discontinuation
Replacement

Total Time Cost
Exist 84 hours 3213357
Software
Proposed 18 hours 688,577
Software
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V. Conclusions
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