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[Abstract]

The IISS(Integrated Interface Storage System) software performs the function of transmitting tactical
domain messages of Combat Management System for interface analysis of Naval Combat System. The
source code is relatively large because the IISS software handles most messages. The modifications of
source code of the IISS software occur frequently due to changes in interconnected equipment and
messages. Therefore, additional effort and cost are required during the development process. In this
paper, we studied standardization of the IISS software to improve reusability. Through the feature
model, the components of the IISS software were divided by function and modification elements were
separated. And the structure of the IISS software was improved by applying design patterns. As a
result, it was possible to minimize modifications of the IISS software by changes in interconnected

equipment and messages and a reduction in development costs could be expected.

» Key words: Naval Combat System, Interface Analysis, Software Standardization, Software Reuse,
Design Pattern
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I. Introduction
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II. Preliminaries

1. Naval Combat System
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Fig. 1. Naval Combat System
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2. Software Development with DSS
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3. Naval Combat Interface Analysis System
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4. FORM(Feature-Oriented Reuse Method)
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5. NSCP(Naval Shield Component Platform)
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Fig. 4. Architecture of Naval Shield Component Platform

III. The Proposed Scheme

1. Functional Classification of IISS Software
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Fig. 5. Feature Model of IISS Software
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2. Architecture Design of IISS Software
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Fig. 6. Class Diagram of Existing IISS Software
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Table 1. Class Description of Existing IISS Software
Class Description

CDataManager

CDSSAdaptor DSS Common Class

CDSSEventHandler
CSignalConverter

IISS Main Class
Class for receiving DSS
Message
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CDataManager CDSSAdaptor | CDSSEventHandler |
| | 7~ |
CIISSDSSAdapter i

4

ClISSMsgProccessor |

ClSSMain |

Class for processing DSS
Message

Class for recording

Class for writing File

CSigconvIPCsds1Interface
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CSigconvIPDataRecorder
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W
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F | |
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Fig. 7. Class Diagram of Proposed IISS Software

Table 2. Class Description of Proposed IISS Software

Class Description
CDataManager
CDSSAdaptor DSS Common Class
CDSSEventHandler
CIISSMain IISS Main Class
CIISSDSSAdaptor Class for adapting DSS
Common Class
CIISSComInterface Class for communicating
to other
Class for communicating
CIISSOSDInterface to 0SD
CIISSAnacomIinterface Class for.communlcatlng
to Analysis Computer
CIISSMsgProccessor Class. for processing
Received Message
CIISSFileProcessor Class for processing File
Class for converting GFE
CIISSICUInterface Message of ICU
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IV. Software Evaluation
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1. Code Changeability
ARER &, $AI5FE DSS HAIR|SF A5 T] )4 9
ER7HRAEE Qe 99 o, J1ED Aot AR

A7t AnEQojo] ZdfjA H]wW= Table 31 Tt

Table 3. Compare of IISS Software

- Exist Proposed
The Number of Total Classes 7 7
The Number of Common Classes 5 6
The Number of Modified Classes 2 1
Class Reuse Rate(%) 71 % 85%
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Table 4. Performance of Test Environment

Equipment CPU Mem | Disk 0S
Intel i7-12700 .
MFC 2 1GHz 32GB 1TB | Windows10
Intel Xeon ’
IPN 6126T 2.6GHz 64GB 1B RTST Linux
Intel Xeon ’
IISS 6126T 2 6GHz 64GB | 4TB | RTST Linux
Intel i7-12700 .
ICU 2 1GHz 32GB | 1TB | RTST Linux
Simulator | M€l 7712700 | 3568 | 178 | Windows10
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