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Abstract

In this paper, we have studied how to reuse common data link software by applying software

product line engineering. Existing common data link software performed different stages of design,

implementation, and testing without sharing the accumulated knowledge of different developers. In this

situation, developers agreed that sharing the assets of each project and reusing the previously

developed software would save human and time costs. Even with the initial difficulties, the common

Data Link is a continually proposed project in the defense industry, so we decided to build a product

line. The common data link software can be divided into two domains. Among them, the initial feature

model for the GUI software was constructed, and the following procedure was studied. Through this,

we propose a plan to build a product line for core assets and reuse them in newly developed projects.

» Keyword: Data Link, Common Data Link, Software Product Line Engineering, Software Engineering,

Feature Model
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Fig. 1. Concept of Data Link
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1.1 Overview of Software Product Line Engineering
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1.2 Overview of Common Data Link
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2. Architecture and Component Configuration
Feature B9 feature WH-9] 7]5& 9 A&slshd st
9] CSCI F-z2%9} SAFet ezt "), o2 7 feature 22
S Flo] ABAEL & THQle] o]FEE =Y F 21911, A}
T AEIst H0E 9 feature EEH
RS AAA 715 2o sl getebr] H& 401‘?}.
feature 22S A sl x7] AlFekel RS 7313
o] RO 222 AEejol o 7} featured] AFXVE
-&3lsk= 240l %33}\3}. 71E8] A2 RRH A
3], shte] HEAE Qe g 7} |
71550] ofd ket 75 elu, FEA 847) gl 71l 2y
o] ol& WEH| Eelstefof gt o] fl5IM HEIE 3l
2 AXVE ERY 5ot Jof, AXVE By g4, HEUE
E} Hk AFake] ZRA2E gholof Si{(10].
Ad T8 HAEHE A7 Al w=
Al aEsfol & AL feature LE, AFTS] QAN Ol 4]
1 F4 e 2 ARRS WIESIEE & Aot
HAEVE I8 AT o ofd 7|For I=E X
toloF EA & AAs] 8 11 79 feature A A
St feature o U-§3HE 47H4] ZRAE] HAXJAES 7}
SHE, B%, ofFE, st=do] dErehs WUt ARE

ZARSGTh B7E ARe] g ARe vhest ek

o O

mh_i}ijgm;:n&

i
N H-I
Rl
il
1o,
f
ot
ox
[o
v
k)
=
rir
T
0
ol
T
1o,
sl
il

9 AREE olg3to] Fo] $4% TRAEY PTUE =
SE /1RoR sl Unlx] ZRAEY muste] Aol Pg
o) XYES stolo Bk, oleld BEUE Bl ATofel
© e SHEE 9islel AR AEAE 2H oyl v
e A G AL, shiel Bdwg A a gES xd
EE $edel $UE/ Be ATUES Y ANEHS
9 5 Qe FEAE 2ol AT} AIAE 09| oA
BEE Anee] elEAe] g FRe shie AEUER %
oy Sol v Aol AAERTHI0L AR 7o) 2
R e AZAES A B9l HiEsE g A
NG sk, 9] 44 WS EFetel meo] FAS
24T 5 U foUE BANES EYstel A4t HIIE
o E42 Belstelol Bk,

3. Application Engineering Phase
ANEZE Z2AE JJS AR, 874N B4 $ AlEet
olofl A QAR WA E= feature S AEsla, T

feature 59| A4t HEXIE IE=F F9et

kY

‘|
FHIS =2
Chal il
BHESBE
ol s

k| X

L]
BHZ S
U712
BHESBE
M QH
e

(a) include optional feature (b) exclude optional feature
Fig. 8. Product comparison due to feature selection difference

AXUE 5=F 2gste] AashE 2P e
xEgo] AF] AL oleld %S Tl e /)%
Eastol AT 5

o

2 AXESO] AFE

e

e

99Ie. GUL AZEgo] Eree o
el wskek ¥ 78 £

QA Fe TRAAE H2ESIO] Al
]

B go]BE AHolE feature

Aeidolet. o] feature S EFate] AFS AT 29 8(a)
3 23kebA] oL A 11 8(b)ol AIE ARshdS A
o LRIt

LTS T feature 28l t)gHE 7)5o] flod Afjzo

wete] ARl Zgsha, AR /PR HEIES oA BE
HE feature BHo oelal 83} 7 FHjo| A=
AEEQIE g ofxd 7]se] Wi A AL
ol Yl M2 a7 FdstA &3 5 ¢ Rlacd

EXS)
(Reactive) W4S B3 AlEee] 2ds 843 o Holt}. o]
H3 R4 e 53 1

glakar AlE

V. Conclusions

o ERA fEe 38 HolHR A AXES Y] Ve
T2, 283 £ZE o] AER] Feke] Hatel Wl us
ME B Al doprgtal, vlolHH A AXEY ] A

FE AZEY o] AEIR] S AL3l] feature LS
T EAQl E58 sIGlt) ofv] dE =] AZES)
o] ZRYE HUalY featureS 7NEAE2] H7A R} <IH
HE B8 d4sla 3% feature, 1Y feature, A9 feature
2 270l feature BES GASIATE o] %9 5o T
I 2 s "5150}040]1 gt} feature W9 HEJE E}S]

EEH J _/[: o}h H]—tﬂi U/JJ 1
Apststel Abg
=

°
o

4/\14 =
RALICARC

S 13
= =
AXVE AES o] W Aest S A sk 2 =



A Study of Software Product Line Engineering application for Data Link Software 71

o A g3k W EQl FORM & A Q8= =75 AH8-5fo]
i 4@1]*% OHAl AAA o2 et ootk w3l o
A2 TRAEZ T Ao glof & ojZgjAleld EEe
el disix = AlgS At HolE"a AXESoje] &
& 71EL AFEC] AFShE 7I5E T U 71Tl T
ol diste] AFER 52 AL 7150l gk AL
2l & 4 glo] Apelvle] Atwt 14 gl Eg
£l %@é 19 3tk Il B3 AEUEE
AHERro =R FA e A A e 5 g,
AFIs} Ho) Felaln] L ARAG A LA Eﬂ
oJHE A AXEYolY] HAH 7 2o g WE ofs
=9 Aot} thut o]yt AEEel FeS Ag3 Hdo

oS = T1ouY ‘o

ol

L

o_>|: o o ok

o ity
=

ol

>
=

Al

=

;.ﬂ w12

£

=

1

|

st

fl= EAEe] oS A&dheal shd Al mEEdl F
ARd AE7PF HEA] Y ZRAE Fojsjof Nl T A
b el Boli= WSS 29 U Zlolrh AR A
o] 27] Hlgo] ol EANF e or RHo] ehHrd
WS T Aok & Atk 22 AT S EEl A
Sl thE vt Sl 2ok AZES o Al el &3
Edo] AFel g A8ste] A vlgS A WS

Q7 Ao,

REFERENCES
[1] Joo-Yeon Kim, "RF Transceiver Design and
Implementation for Common Data Link," Journal of
IKEEE, Vol. 19, No. 3, pp. 371~377, Sep, 2015.

[2] Jongsun Um, Byung-Oh An, "An Efficient Dynamic
Workload Balancing Strategy," Korea Defense Issue &
Analysis, Vol. 1404, pp. 1-11, Apr. 2012.

[3] Mi-Young Ahn and Hyun-Gi Min, "A Case Study: Applying
the Product Line Engineering to NEXCORE Code
Inspector," Proceedings of the Korean Information
Science Society, pp. 529~531, Jun, 2013.

[4] Se-Hyeon Jo, Hack-Joon Kim and Cha-Youn Lim, "Study
for Common Control Datalink Terminal Structure Design
between UAV Systems," Proceedings of the IEEK
Conference, pp. 334~337, Nov, 2014.

[5] Seung-Mi Song, "Study on DLI(Data Link Interface)
Protocol based on STANAG 4586," Proceedings of
Symposium of the Korean Institute of communications
and Information Sciences, pp. 834~835, Nov, 2013

[6] Hyunsik Choi, Hyesun Lee, YoonHo Cho and Kyo Chul
Kang, "Legacy System-Based Software Product Line
Engineering: A Case Study on Cable Set-Top Box
Software," Journal of KISS : Software and Applications,
Vol. 36, No. 7, pp. 539~547, Jul, 2009.

[7] Sehoon Kim and Jeong-Ah Kim, "Consistency Checking
Rules of Variability between Feature Model and Elements
in Software Product Lines," Proceedings of KII'T Summer
Conference, , pp. 519~524, Nov, 2012.

[8] Kyungmo Yang, YoonHo Jo and Kyo Chul Kang, "Modeling
FORM Architectures Based on UML 2.0 Profiling," Journal
of KISS : Software and Applications, Vol. 36, No. 6, pp.
431~442, Jun, 20009.

[9] Jaejoon Lee and Kyo—Chul Kang, "Product Line Software
Development Process," Communications of the Korean
Institute of Information Scientists and Engineers, Vol.
20, No. 3, pp. 23~30, Mar, 2002.

[10] Sungbae Cho, Hyesun Lee and Kyo Chul Kang, "Asset
Component Identification and Re-engineering Method
for an Extractive Software Product Line Engineering,"
Journal of KISS : Software and Applications, Vol. 39,
No. 10, pp. 775~786, Oct, 2012.

Authors

Jin-woo Kim received the B.S. degrees in

Computer Engineering from Kwangwoon
- University, Korea, in 2010. Jin woo Kim is
' currently a engineer in Hanwha systems.
He is interested in tactical data links,
Link-16, Link-K.

Woo-Sin Lee received the B.S., M.S. and
Ph.D. degrees in Computer Engineering
from Kwangwoon University, Korea, in
2001, 2003 and 2007, respectively Dr. Lee
is currently a chief engineer in Hanwha
Systems. He is interested in data links,

tactical networks.

Hack-Joon Kim received the B.S. degree in

Computer Engineering from Hongik

University, Korea, in 2004. He is currently

a senior engineer in Hanwha systems and

4 also a M.S. graduate student in Defense
' . Fusion Engineering, Yonsei University,
Korea. He is interested in Common/Tactical data links, UAS
and machine learning.



72 Journal of The Korea Society of Computer and Information

So-Yeon Jin received the B.S. degree in
Computer Engineering from Chonbuk
National University, Korea, in 2003. So
Yeon Jin is currently a senior engineer in
Hanwha systems. She is interested in data
links, machine learning, military

Se-Hyeon Jo received the B.S. degree in
Computer Science and Engineering from
Hanyang University, Korea, in 2010. In
2010, he joined Hanwha Systems Co.,
Republic of Korea, and he is currently an
engineer. He is interested in datalink and

deep learning.



