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A Semantic Similarity Measure for Retrieving Software Components

Tae Hee Kim' - Moon Seol Kang '

ABSTRACT

In this paper, we propose a semantic similarity measure for rensable software components, which atms to pro-
vide the automatic classification process of reusable components to be stored in the structure of a software li-
brary, and to provide an efficient retrieval method of the software components satisfying the user’s requirements.
We have identified the facets fo represent component characteristics by extracting information from the
component descriptions written in a natural language, composed the software component identificrs from the
automatically extracted terms corresponding to each facets, and stored them which the components in the near-
est locations according to the semantic similarity of the classified components. In order to retrieve components
satisfying user’s requirements, we measured a semantic similarity between the querics and the stored components
in the software library. As a result of using the semantic similarity to retrieve reusable components, we could not
only retrieve the set of components satisfying user’s queries, but also reduce the retrieval time of components of
user's request. And we further improve the overall retrieval efficiency by assigning relevance ranking to the
retricved components according to the degree of query satisfaction.
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T grE e, g g8 A=Y 025(3L A
B, W FEE), 05057 AEE, 57 48x),
0.75(x 2 AdEg, =& A¥D)=E vepz AdoH3,
10, 14].

12 AN N8

duH oz AgAE AN A% FEL A
48] A 2 7AYE Ael2 BEHT A A=
de AgAY A VESE FES doldd
AN AN AgANA AFOh b 9 Y
Hdoz EAW 48R 27T ARHAAA 2
= FASE P AAE VFHE TES B
Hog M) N¢ A wde AN 58S A4
A7) 7} A&l vl Fas 947 ZHEen

Ae 24 2YANE (o] HF ol e, A
879 ATAGeERE AP A BF FA)
N ARE ANEE YR Fasel JeHA Ao
§ FAOT AF §9, ‘St T2 tza 2
Wee te T2 dias BAREE e
SFAVG) T Aol vhesh gro] FHY 4 Atk

[ 1] A8 A9 2730 He A9 74

8 7 A}8}: Copies the entire contents of on floppy disk
to another floppy disk

A 9] : Q1 ={copy, contents, disk, C, MS-DOS

A g Hee] “DISKCOPY™S A4
3le &9

AHEA7E 2 e dee (A9 7o WA e
olgstal WrrgTh WA o A7} Folw A
2] 2 7AEE 938 REF(DISKCOPY’ ©¥#)
o] YA g, WA #59 vt AW ALER
7t 278e ¥EE A4FA @) o] Fxe A
G F4 2doe AR} BT Dot el

Bl AAdd BEE Aleld oju] HALE A4l
83, 559 29 48 245, AR R EE
ARzt Al LA BES AT £ ARS &
o} o E2 0, [4 119] 2FAFGe] g5t AbgAot 2
82 Q= {copy, file, disk, C, M5§-DOSYZ ZJ 3t}
2 7HA S, o] AL S PHEEE FFL el
i ZAag 4 gich webA, AHEAe] 8 AN
GAS BE2 AAG 4 UEE [o 2]st 2ol A
¢} golBH e AZEo] e FE Aleld gn|
SARE A (3L ol &8 Az, on FAEE7}
0587 & BEFAM gost 5-F Atel9] Faed
(9o FALE o] & REL 9A )4 et 29
Bt

e

[of 2] R&) 0,8 el AFE FF C AL
019 Sju] §AHE A A
A 9 : Oy ={copy, file, disk, C, MS-DOS)

2 RF 3 Ayl | A ANA
LR Qcopy MW ol MEDOS:
copy copy ! e :
 diskeopy  copy ¢ iMsposi 09175}
< copy [ _Ll.nu.x 038(0
_ xcopy compar: | C 'MS-DOS 057?5
' epin . copy ¢ Lionx ! 0.8500!
- mv . move ] C Lmux i 0.7525;
fe compare : C _MS~DOS 0.7425;
diskcomp. comparn: | € MS-DOS! 07050
comp  ; compars : : . € MsDOS’ 0.6600}
cmp__:compmre: coments fils 0 C  Himx 05850

A9 0:8h FFEF Apole] gr] FALE A 4 (3)
oA 23] B =1, WA 715H fi=(0.85, 0.55,
0.30, 0.15, 0.15)2 A g H o 2 WFale] Aarst Azt
ot} A2l Qus} £F copy Alold] 2jv] FAEE 0
A sfA9 FE ‘disk’s} ‘directory S Tl = A&
33, 5 H= Aole) A «=0.7¢ EFId 1L
ol ALt

[« 3] A2 Q.9 BF copy AHol8] 2lm] HAIE

Co - copy

_ 0.85% 1.0 +0.55% 1.0 +0.3#0.7 +0.15%1.0 +0.15% 1.0
0.85%1.04+055%1.0 +03%1.0 +0.15%1.0 +0.15% 1.0

=0.,9550
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Atk A4 mde] AN FLAF L, HEE)L A
23}7] fete] 20709 2 o)g FAdeaL, 325709 Lt
3] 94 B9 (MS-DOS, Linux)& E¥3t=
gtoj¥ee g H2E JPo= APstd A4 4y
£ 7HA wye g AAA A WA 482 207
8] A g A2 APEL 42} 025 0.50, 0.752
Y g FolE Yote F FAE 2= E40]
FEFES YA LY YFS ALE A (X
238} Zho]l 2% 2 el AFH QA A4 2dE) A
AHAEE &+ Aok

(EDHF Iz
{Table 2> average precision

AEE 0.25 0.50 0.75 3
8= 0.78 071 0.67 0.72

T HA AN AR A48T 20749 A9
o} 32570 9] dubA Q] LGN A AHAE X FE e
ol¥ 27| E diate 2 A4L4H A F-&3 [10[0 4 =
<4 44 wde] A4 §&0] vy 47 (F 3) Y
AH &) 3%, FE=7} 19% 2 et A5 34
Rdo A4 F&0] ALUHUEL ¢ F 31T #H,
doldde € w29 Agd AHR H4 E8
Wle] oigl REEC ERFHI vld EHYL e
FEFEC AT AL AFHEE 7L

(E 3) FEce MEge um F@nt
{Table 3) comparative results of recall and precision

A ES
Hetg A4 0.93 0.79
f10]¢] A4ud 0.75 0.62

29 Al A5E AT FN 2L AdE A
A 7 3 v ¥ EFE EFAL, BFE Al
o 9] FAEE FH 5] HxE 5L FEe BE
EE AT R AR GelBHE FH}
71 W&o Aol FA e FFEH v fAE
Aol S A&EHA ol FolAk. maba At
A4 2L ALATE aFEe HEL A4 A

SZEM0] LEO| UM DI Q0| AT =F 1451

ol FEHT A Hgol =A ehten, ARga}e
LFAEE WS o] RALR BFE0 B8
HoZ ANEL ¢ 7 Ak =3 Ao} fAE &
A& gde v FF& FAso dgedd g
FE5L 2935122 AHg A9 RE dde] 4.

T, A 2o HA &L o475 E T
o] Abde] Fdo] B FEE wevh AA Agl
A B2 dolo) onjgl =g Alele] ojn] A}
SRR ol Y ® A2 dH

5. Z& o gl

2 =RAME A8ty aTAES dEse &
TEYgo] EL HEHoE HAY & =S Ay
ste AN mdg A, 498 i 4% o
7+e AAFEY. FES EF3T BEE Aol 9
o FAIEE 2Fse N4 BHL 2 PESS
A2 QAFE B0 ARFANA goluaas 748
Aot 223 LFY) FLHQ PAL A5te] AYH
4 AeAe] aFNGonNE Yay PR 22
sto] WE B B T, SR RESS &
$Ho2 AT F WES Ao REES Afolg o
o FAEE ol gsgTh

A48 FYsr) A5 ALAE o) A4 g
8% RS aFAFo 2Ry 7t YAWE Yas
YEE 25 4 glonz Fe] FAo| prursich
A9 A7 HYoINE Ao REE Alole) on] $
AEE o} §317] o] fAMG BEY 2849 A
Ao} 75 o, Aol AA-gol 1014 AN 29
o 24 BAEUL, 1EFY BAFEY FAES
At 109 R ut FA A7E W&o A
A A A gol AYHYLE T+ AAh

A 7N Bdo] AR o FLstr] AN
= REE 719 AE EeFHoE 24 4 Sl
el 2] e @olel gnje} FEE Ao]9] o
o BAES A 4P F Y= 2ED9) T ol
Aol fd A7}t rkz A E oo wr).

#ao2H

(1] D. Merkl, A.-M. Tjoa, and G. Kappel, “Learning



1452 SIRFIXCIHD =2X| H3H ® 6355(96.11)

the Semantic Similarity of Reusable Software
Components,” Third International Conference on
Software Reuse, pp.33~41, November 1994.

[2} E.A. Karlsson, Software Reuse: A Holistic Ap-
proach, John Wiley & Sons Ltd., 1995.

[3] G. Salton and M.J. McGill, Introduction 1o Mod-
ern Information Retrieval, McGraw-Hill Book
Company, 1983,

[4] H. Mili, F. Mili, and A. Mili, “Reusing Software
:Issues and Research Directions,” IEEE Trans.
on Softwarec Engineering 21(16), pp.528~561,
June 1995.

[5]1 J. Allen, Natural Language Understanding, 2dn
ED., The Benjamin/Cummings Publishing Com-
pany, Inc., 1995.

[6] 1.A. Kim, C.R. Moon and S.T. Kim, “Object-
Oriented Retrieval Framework to Construct the
Reuse Supporting Systems,” The Transactions of
the Korea Information Processing Society 205).
pp-711~720, September 1995.

[7] M_R. Girardi and B. Ibrhim, “A Software Reuse
System based on Natural Language Specifical-
ion,” Proceedings of 5th International Conference
on Computing and Information (ICCT'93), pp.
507~511, May 1993.

[81 M.R. Girardi and B. Ibrhim, “Automatic Index-
ing of Software Artifacts,” Third International
Conference on Software Reuse, pp.24~32,
November 1994,

[9] M.S. Kang, “Advanced Faceted Classification Sc-
heme and Semantic Similarity Measure for Reuse
of Software Components,” The Transactions of
the Korea Information Processing Society 3(4),
Pp.855~865, July 1996.

[10] M.S. Kang and B.K. Kim, “A Retrieval Model
of Software Components using Similarity and
Weights,” Journal of the Korea Information Sci-
ence Society 22(1), pp.69~78, January 1995.

[11] R.J. Leach and T.L. Fuller, “An Ilustration of
the Domain Analysis Process,” ACM SIGSOFT
Software Engineering Notes 20(5), pp.78~82,

December 1995.

[12] R. Prieto-Diaz and P. Freeman, “Classifying Soft-
ware For Reusability,” IEEE Software 4(1), pp.
6~16, January 1987.

[13] R. Prieto-Diaz, “Implementing Faceted Classifi-
cation for Software Reuse,” Proceedings of 12th
International Conference on Software Engineer-
ing, pp-300~304, March 1990.

[14] W.B. Frakes and W. Baeza-Yates, Information
Retrieval : Data Structures & Algorithms, Prentice-
Hall, 1992.

[15] W.B. Frakes and T.P. Pole, “An Empirical study
of Representation Methods for Reusable Soft-
ware Components,” IEEE Trans. on Software
Engineering 20(8), pp.617~630, August 1994.

Z B 3

191 d FH&gm A=A e}
FHF8HA})

1993 Agdigin dagg A
AHEA (o] 5 AD

19969 Agoida dgg A
A5 A gAY
=)

199394 39 ~RA4 FHughw AzA A A77FAL

G B AT E ol F o}, A A G2

zZ 2 4

198613 Aydigtsm AMFAG
i K] 8HAL)

oo 19899 Addidtm digy A
A5 A B o] T4 AL

o T T P
/g _ AHEA E (o] 8hupA})
19831 99 ~1985\d 129 A1

FA QT AN
1989 4919944 39 Agistw Al =7 2
ZA
19943 59 ~8A FHdgr AA4ANgHS 225
TR ZEYFTHRALE, AT, g2,
ARG 28, P



