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[Abstract]

The IISS(Integrated Interface Storage System) software uses communication methods such as
DSS(Data Sharing Service), UDP to perform the function of sending all messages from the Combat
Management System to the analytical computer. Because IISS software handles all message used in the
Combat Management System, the source code is large and has a highly dependent feature on message
changes. Modification of software is a task that requires a lot of labor, such as series of software
reliability test. so research has been conducted to reduce software development costs, including
minimizing software modifications. In this paper, We study the method of messages receiving and
architectural structure improvement to minimize reliance on message changes in the Combat
Management System and improve the modifiability. Reduced message dependency by changing the way
DSS and UDP protocols are communicated to Packet Sniffing. In addition, Factory Method Pattern were
applied to improve the software design. Test comparing existing software and development elements

have confirmed that the software has improved its modifiability and reuse.

» Key words: Combat Management System, Software modifiability, Design Pattern, Factory Method
Pattern, Packet Sniffing
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I. Introduction
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II. Preliminaries

1. Related works
1.1 Naval Combat Management System
HNEAAE AFHAAE S22 FEAIAL AAA]
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7= AN AEAGIAE AEHAAY HdEe] 4
Folot. AEAPAS] AA| 9=+ Fig. 13t Zth[6]
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Fig. 1. Combat System
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1.2 Software development with DSS
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Fig. 2. Publication/Subscribe of DDS Middleware
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1.3 Packet Sniffing
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Fig. 3. Packet Sniffing
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2. Purpose of Study
2.1 Behavior of Exist IISS software
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Fig. 5. Behavior of existing IISS Software
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III. The Proposed Scheme

1. Software applying Packet Sniffing
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Fig. 6. Behavior of proposed IISS Software
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Table 1. DSS Message Header Configuration

Data Type Description
Message Total Message
Sizeg Size(Include DSS
Message Header)
Message ID Message 1D
Message - -
. Domain ID(Tactical,
Header Domain ID .
Training)
Mode ID Mode II?(TactlcaI,
Training)

2. Architecture Design with Design Pattern
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Fig. 8. Existing IISS Software Class Diagram

Table 2. IISS Software Class Description

CDSSEventHandler

Class Description
CDataManager
CDSSAdaptor Class for DSS

Communication

CSignalConverter Main Class
. . Class for Message
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Processing
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Class for File Writing
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Fig. 9. lISS Software Design with Factory Method Pattern
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3. Configuration File
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F=0) 20| &|43} & 4 9k ol Fig. 102 HuAY
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/f
/{ Power Control Message

4

struct HCI_PWR_CMD {
SMSG_HEADER stMessageHead;
SCONSOLEPOWER stConsolePower;
SVOYAGECONSOLE stVoygeConsole;
SSIGHANDLINGCABINET stSigHandlingCabinet;
SDIRCONTROLCABINET stDIRControlCabinet;
SSOMNARSENSOR stSonarSensor;
SHORFIRINTERLOCK stHORFirlnterlock;
SUNDFIRINTERLOCK stUNDFirinterlock;
SONESELFHANDLING stOneselfHandling;
EPOWERCONTROL_ID enPowerControllD;
ESUBSYSTEM_ID enConsoleNum;

L

/f

/f ENUM TYPE

1

enum ESSSHUTDOWN {
EBOOTINGCOMPLETE,
EQUIPMENTBOOTING,
EQUIPMENTAUTOSHUTDOWN

Fig. 10. IDL Configruation File
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IV. Software Evaluation
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Fig. 11. Test Environment
Table 3. Test Environment
Item MFC IPN, IISS ICU
Intel Core Init7e_I4;Z;Ore Intel Core
CPU i7-6700 EQ i7 E610
@3.40GHz @®2.40GHz @2.53GHz
Memory 8 GB 8GB 4GB
0S Window 7 RTST Linux RTST Linux
1. Code Changeability
£ =24 AS FRAG ALEolo] AE ThA

g stele ojAlR] wFo] st ojage Adste Aoe
Al AH] 2712 Qlst A7} 271E = 749 ke dt
%iap\q /\, AA J_L}ol A AAFE a}o] 22 H|n
£ 7o 89l sigrt Table 4, 5= 1 Aukg Aejst
oot HAR] F7h= At S04 TIAA] F]A 2
A, el Aolg Heh AAl AmEolet S840 HIAIA]
A4 2712 5 V89 HAKZ 7Pdstith

Table 4. Compare number of classes and source file

Exist Proposed
- Software Software
The Number of classes 4 classes 0 classes
The Number of source file 6 files 1 files
(Include configuration file)
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Table 5. Compare number of source code lines

_ Exist Proposed
Software Software
The Number of source about 800 abgut
. . 60 lines
code lines lines added
added
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2. Time to Perform Reliability Test
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Table 6. Compare time to perform reliability test

L Exist Proposed
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V. Conclusions
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