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[Abstract]

The Naval Combat System operates in multiple software components for efficient functional
processing. Data transmission and reception between components is performed in real time using
DDS(Data Distribution Service). Reliable Post-Analysis requires the collection of all DDS messages.
However, Software workload and development costs increase because common functions for all
messages must be developed directly. In the paper, We propose an improved Post-Analysis based on
the Feature Model and a new development system using it. Functions for the modified message were
applied as variable domains of the Feature Model. When Build Center updates Post-Analysis, it
automatically processes all software tasks associated with Post-Analysis. The proposed development
system simplified the overall work procedure, and work time was significantly reduced compared to the

existing development system.
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Table 1. Existing Post-Analysis software class
description
Class Description
CRNR Class for Recording and Replay
CDSSInterfaceManager | Class for DSS Communication
CStatusManager Class for Module’s Status
CFileManager Class for Recorded File
Management
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Table 2. Number of source code lines for function

Function Source Code Line

Send 50

Callback 4
Remove/Clear 4~8

Find 13
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Table 3. Exist CDSSInterfaceManager class sample
source code

Exist CDSSInterfaceManager.cpp

void CDSSInterfaceManager::0n_CSCI_FUNC_1(int i_iDomain, ...
, CSCI_FUNC_1* i_pData, ...)

{

m_cRNR.SaveToFile(reinterpret_cast<char*>(i_pData, ...);

}

void CDSSInterfaceManager::0n_CSCI_FUNC_2(int i_iDomain, ...
, CSCI_FUNC_2* i_pData, ...)

{

m_cRNR.SaveToFile(reinterpret_cast<char*>(i_pData, ...);
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Table 4. Proposed Post-Analysis software class
description

Class Description

Class for DSS Message

CDSSInterfaceCtrl Information Management and
Control

CDSS_Clear Class for DSS Clear Config
Management

CDSS_Find Class for DSS Search Config
Management

CDSS_Send Class for DSS Transmit Config
Management

CDSS_Receive Class for DSS Reception Config
Management
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2. Proposed Development Process
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Table 5. Analysis computer specification

Item Specification
CPU Intel(R) Core(TM)
i5-9400 CPU@2.90GHz
Memory
(RAM) 16 GB
0S Windows 10 xé64
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1. Proposed Post-Analysis Model
1.1 Compare Created Source Code Lines
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Fig. 10. Comparison of source code lines with number
of messages

Table 6. Comparison of source code lines with
number of messages
No. of Msg | Exist Model | Proposed Model Diff.

1 71 75 -4
5 355 91 264
50 3550 271 3279
100 7100 471 6629
200 14200 871 13329
500 35500 2071 33429
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1.2 Compare Reliability Test Result
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Table 7. Comparision of LDRA test results with
number of messages

No. of Msg | Exist Model | Proposed Model Diff.
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500 1017 17 1000
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Table 8. Comparison of LDRA
number of messages

test times with

No. of Msg | Exist Model
5 2 Min
50 3 Min
500 16 Min

Proposed Model Diff.
1 Min 1 Min
1 Min 2 Min
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Aoz AR ARFEA BEe JJE ARREA
D o] A SW A A1Y AIZke BAsH, XA
2o wet ngRoR AEEY olelqel 20| AY
oM ANAQ Y A A 5

2. Proposed Development Process
0007 AEAAL 7 AMA WollA 7]& 2t A
otoh AP REo] MY ARES ulwalgirt. 7] Rele)
RN A8 A Y R AY Bl ek Y
R Aot U £ 8l %
AFol

oa
&= Fco| udsh=

L. L.

ofct. et £ AFoIA S Figd 71E A 2

OAIRlO] 3t AATE WL XA o 6
A7bo] 2 8ickn AAIsoAch AR S 6% o)y
AQEIRIS Bl Hlole] AES Hstel 22 A}
Aok B AHe] A1 vlaae ool 3
Astoict.

710

I
S|
X}
A
X

W
[o3]
A}

I
|

ﬁﬁoh{

[¢]

N
)

]_

=]
L
L

Q_L_Ez‘;rlr

M

A 7

AN

W o

- Model-1 : 7]

- Model-2 : 7]
AE3 8

- Model-3 :

oA A
T 2NA0 AJSRA AATCT
AlQtele ASEA i A}Ee T2AA

HAJR] 22 7} 5/50/5007H91 A2 Lpeo]
v|wstgict. 7ie welof o2 AFd AIRHS vl
Table 99} 7}

Z
Y oX
B oF
rlr o

Table 9. Comparison of working times with

number of messages

No. of Msg Model-1 Model-2 Model-3

5 5 Min 3.5 Min

50 10.5 Min 5 Min

500 59.5 Min 9 Min
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VI. Conclusions
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