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[Abstract]

The Weapon Control Software performs the function of supporting weapon operation within the
Naval Combat System in connection with the Weapon System. As Weapon Control Software depends
on an Weapon System, it has the characteristic that software modification is unavoidable with the
change in Interface information. Modification of software causes an increase in development costs since
it must take verification step such as software reliability test. In this paper, We design the standard
architecture of weapon control software to minimize the modification elements of existing weapon
control software. For Interface information management, Feature Model were applied to make a division
between common factor and variable factor. In addition, Strategy Pattern were applied to improve the
software design. Software evaluation test results show that new architecture provides better modifiability

and reuse than existing software as well as the cost of development decrease.

» Key words: Architecture, Naval Combat System, Weapon Control Software, Software Reuse,
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I. Introduction
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II. Preliminaries

1. Naval Combat System
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Fig. 1. Function of Combat Management System
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Fig. 2. Structure of legacy naval combat systems[8]

Fig. LoIA S84 7152 Fig. 2.9 %‘ﬁiﬂﬁlﬁ}
stol @7 MEAPIIN BAE BAn] S 4
P QlmE AlUE A 9] i 4 915
Pig SAlske a4 2xEofol

offl
rulo

ol o% re

ol

Jfu

a
N

fu

2



A Study on the Standard Architecture of Weapon Control Software on Naval Combat System 103

2. Feature Model
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III. The Proposed Scheme
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Table 1. Development process of the Standard
Architecture of Weapon Control Software

Step Description

Identification Identify function of software in service

Classification Applying of Feature Model

Design the Class Diagram

Design

Applying of Design Pattern
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Step 1.2 :

software in naval combat system

Identify function of weapon control
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Table 2. Interface Unit Module Class Description
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Table 3. Primitive Feature of Variable domain in
Weapon Control Interface Module

Primitive Feature
ip, port,
Message Structure,
Number Of Interface
p (Optional feature),
port, Message Structure,
Number Of Interface
port, baudband, parity,
databit, stopbit,
Message Structure,

Subcategory

tcp

udp

serial

Number Of Interface

Step 2.2 : Analysis with Exist source code
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Table 4. Exist Interface_Manager Class Source Code

Exist Interface_Manager.cpp

CWeapon_Real_Interface *apcReallF[6]
for(int sub=0; sub<é; sub++) {
apcReallF[sub] = new CWeapon_Real_Interface (sub);

= {NULL}.

apcReallF[sub]->initialize();
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Table 5. Exist Weapon_Real_Interface Class Source
Code

Exist Weapon_Real_Interface.cpp

switch(index) {

case 1:
struct_ip_mrqg.imr_multiaddr.s_addr=inet_addr(WEAPON
_FIRST_IP):
struct_sockaddr_receive.sin_port=htons(WEAPON_FIRS
T_PORT)

break:

case 2:
struct_ip_mrg.imr_multiaddr.s_addr=inet_addr(WEAPON
_SECOND_IP):
struct_sockaddr_receive.sin_port=htons(WEAPON_SECO
ND_PORT)

break:
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Step 3.2 Architecture Design with Design Pattern
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Configuration Class
Interface Info of First
Naval Combat System
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Table 8. New Weapon_Interface_Config Class Source
Code

New Weapon_Interface_Config.cpp

CWeapon_Interface_infox*
weapon_interface_info() {
return new CWeapon_Interface_Info_1st():

}
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New Interface_Manager.cpp

iCount = mpcWPIF_Info->get_IF_Count():
stinterfacelnfo = mpcWPIF_Info->get_IF_Info();
CWeapon_Real_Interface *apcReallF[iCount] = {NULL}:
for(int sub=0; sub<iCount; sub++) {
apcReallF[sub] = new CWeapon_Real_Interface(sub);
apcReallF[sub]->setinterfaceinfo(stinterfacelnfo):
apcReallF[sub]->initialize():
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CASE-1. Analysis of the change in the number of
Interface

Table 11. Analysis of Code Reuse Rate (CASE-1)
Total Changeable Reuse

Uz MUY 6l Count Count Rate
Exist Classes 6 4 33.3%
New Classes 10 1 90.0%
Exist Lines 6,411 1,099 82.9%
New Lines 6,731 2 99.9%

Table 12. Compare time to perform Reliability Test
(CASE-1)

Reliability Exist New Diff
Test Software Software ’
Static Test 27 hours 0.5 hours | -26,5 hours
Dynamic Test 60 hours 1 hours -59 hours

CASE-19] 742 Table 11.3} Zo] H= 7j4 ¥
ot ol Mash 2eA e MEA Aotet e
ATEOoA & 1), AATE 210l & 2 Lines2 L}
e, /13 st 3o1 NSRS G0 7%
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CASE-2. Analysis of the change in the Port
Number

Table 13. Analysis of Code Reuse Rate (CASE-2)

Total Changeable Reuse
Ul DUl O Count Count Rate
Exist Classes 6 1 83.3%
New Classes 10 1 90.0%
Exist Lines 6,411 1 99.9%
New Lines 6,731 1 99.9%
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Table 14. Compare time to perform Reliability Test
(CASE-2)

Reliability Exist New Diff
Test Software Software ’
Static Test 4 hours 0.5 hours | -3.5 hours
Dynamic Test 11 hours 1 hours -10 hours

CASE-29] 742 Table 13.3} Z0] ¥ Port Nubmer?]
W7ol Tt 27go] sk 22 e A At 24
A AT EQojo & 7l AAFE 2Rl 2= 1 Lines
2 Uehdeh, 7152} vlislol Z2A 4 9 4~3E 2l
2 2 Aot oIk, 2@, Table 143 o] Azl
X S ARl 2 &3S wolth BARA 2
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71E BEA AnEolE 259 AE A W=
AR xo0l7|of 2 ZeA AAof it
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CASE-3. Analysis of the change by the introduction
of new Naval System

Table 15. Analysis of Code Reuse Rate (CASE-3)

Total Changeable Reuse

Ul (IGEEE ©f Count Co?mt Rate
Exist Classes 6 4 33.3%
New Classes 11 2 80.0%
Exist Lines 6,411 1,099 82.9%
New Lines 6,731 87 98.7%

Table 16. Compare time to perform Reliability Test
(CASE-3)

Reliability Exist New Diff
Test Software Software ’
Static Test 27 hours 1 hours -26 hours
Dynamic Test 60 hours 1 hours -59 hours
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V. Conclusions
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