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Abstract

At present, for reuse of similar domains between feature model and class model, researches of
transformation at the model level and of transformation using ontology between two models are being
made, but consistent transformation through metamodel is not made. And the factors of modeling
transformation targets are not sufficient, and especially, automatic transformation algorithm and
supporting tools are not provided so reuse of domains between models is not activated. This paper
proposes a method of transformation from feature model to class model using ontology on the metamodel.
For this, it re-establishes the metamodel of feature model, class model, and ontology, and it defines the
properties of modelling factors for each metamodel. Based on the properties, it defines the profiles of
transformation rules between feature model and ontology, and between ontology and class model, using set
theory and propositional calculus. For automation of the transformation, it creates transformation

algorithm and supporting tools. Using the proposed transformation rules and tools, real application is
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made through Electronic Approval System. Through this, it is possible to transform from the existing
constructed feature model to the class model and to use it again for a different development method.

Especially, it is possible to remove ambiguity of semantic transformation using ontology, and automation

of transformation maintains consistence between models.

» Keyword : X2 (feature model), EziA2 (class model), 2EHE(model transformation),
HEI2H(metamodel), 2E&X|(ontology), XA (reuse)

.M &

AEAG TN E AXEole FAT MY PE
A&, FAK 7152 Ad AZE ] AE A glolA 7]
Z 25 AAMES F8A g ik AZEg o] FE|
A ALY 2 L2 FT O] AAMEAA LZEY 0] 47
o ArgoR, MA A Al =HQ] FE| Ve
T ArEeR O Heule]l SAA gt ol Wik &
2 9] LS Haire AAle] AMAREo] Majs]ofof 3]
1, =3 AAL A 7] dEiME 29 FEE Bl
A FEALE 2oz TRl ARES BIA sslof 7] o
Folrh. mep AZE o] MAME A7E el BA H F
gl 2 Fu FEo gri1,2).

AR 2H-& F IEPHCE feature 7159 FODA
¢} FORM®] 7o) six, AA| #A3ke] UMLE o8¢
PLUS 7% wie] Ith2-7). o] WyEL 159 e
HE oA AZEEE AN & ¢ Ut vot, Aol
Fdg el ARl W@ d7t delgTh &,
feature 299 class 2429 W3 12l F 2dL 2E
2X 2 Asshke 71gE] 3loh. WA, feature 29 class
dzte] AR wg AF(8le 2 oPIYA AF 724
9} 24 AQlolA] Buo] P3N FYY 84 443 Y
oz 2zt |EE APt 22 o)L WEA] 7
Bdo] Ad 23] 94AE FF3| ATk R3lglen, o
vl W3g n2A ¥k, Weked(Metamodel) kel
A A% WS HISA ol mde] Y 2 WA KA
o] ol W, LEEXE A3l 9u)F Wl &
g Axselr] dF HIPHoE feature TRoA
Ontology®, T Ontology*lA] class Zdze| HT AT
E ARy, ot 2RF 02 feature 29E Ontology®
o] ¥i# T2]31 OntologyE class Zd29] W] thsj oF
ke A7t deh9-12). 2y wEelnd S B4 Ao
I AW e agte] A Ratn, Wi o BdY 84
7t 8 gon, 535 AF g dnE 2 Ad ES A

FoA| a0 @2 Aol T (feature 7149 7,
A7 Aol o8] 7EE 2o AL AsE =
#ata et

old|, ¥ =RdrMe vetny rbte] 2EZAE AN
feature EdelA class Bd=e] ddste A8 e
Al olE Y3, 71& AT ARE feature EH,
class 29 2 ontologydl H& WElRY-& s34 sk AFH
3lx, 7 vleledd 243y gho] Wi 4L Aold
o] &4 716kl feature 2} ontology?t 18]1
ontology®} class E@7te] Wg 14 T2uY-g Asta of
£ w83 Fdsk7] Hal AT o|&F HA=EE Hefsit,
ol 3t Wigke] AHFE 3] W dnEFS AAstn, A
o ES 7T AAG A 71, 3y 2 B2 AN
7] T8 AAEAAN 2 2dE wdele] 1 A54E B
o}, o)2H, 7] FEE feature & class Bd2 A%}
of ol AT AAEE & & Utk B, LER
19l OWLS AHE-3le] 93ollA 5 2zt WS gt
B3], 2R E ARSI ou)A ¥gke] R34S AR
& glon, vigle] Agsle 7t BN E fANA £
At}

£ =7 AL v 2o Al 273 AHAT gis)
Al Al 3F& E =79 feature ZHNA] class 29
29 g Z2M A AXFTE A 432 feature BY, &
E24, class 229 £42 EA8l featured} class X
9z7te] 4388 WU feature 29 - Ontology - class &
o] ¥ig dme|Ed wia) dHaln, A 542 2zt g
B 7EE UE, A 64 E =20l Agd Ay
o] FFIE Hol7] fj& AAEA Alzd] melel g
case studyE EAFH, A 74L& 2 =24 A WY
7 71& AEE ¥ st g

2

b3

I, ZHATF

[

AZEALG TN feature?t classt ZHQ A 3o
93 248 o]l5g HAFE R, o)E 29E A



2E 22 7|4t Feature EdoA Class 2922 ¥g 7y 55

AF887] 919 AL A3 He. ol e 7] A7
ol & AFALEY AT o) We] ola) 448
BYETte] Wge] Ba Aol e Ao

21 HEAESE ey

2.1.1 Feature® 0|83 7jLthd

olgdt dEAY JPPIYe=  FODA
(Feature-Oriented Domain Analysis)7} git}. o] ¥Ee
AlzEle] 3 FolX FEAo|1 E5F featured A'Hs}
o, o|AES vt E THRIE FAgT (4)9A feature
< 74, H2E=T X 2 §A] sHelolsle 715d/H71%
H e ik oz gAY §AA 715 o
Aoty &, feature 299 A 28E & HHdl
£ FORM(Feature-Oriented Reused Method)o] it}
(2]. FORMS] #4& =Qle] featureE F4 8k, AAHE
7Fsd =rjel AE LA D feature® AH4-3ked Tk
AAREE 93 3 B4 FODASIA Beld 4717 A3 %5
g, 244, TRl rie, FEvle oA shuie sEd
=gl AlFe) F84S ¥ feature BEE w2
AND/OR L E o83l 354E& FE8h=t], AND =
= feature?] B3 featured T3k, OR kv the
AFEE AH E 4 e dAYUY featured YR},

2.1.2 Z4HX| Tk

UML& o}-8-3 241218 7% v o 2 PLUS (Product
Line UML based Software Engineering)7} iTH7). ©]
WHE AR e glolA UML 719 29 719 &
e, AFALTE MES A Lsl7] 98 d=7pR g
NS ATt F, T2YE 2Rl EAske AFE Al
o] FEAT Aol FA3ld 27) BARE BEs 24
gE 317] A% 7I¥elt}. PLUSE 3A 39AR 7A=Y
e 194100 2 A REgdldE use case RAH S
g3l FEAT Aold & BdFsta, 29AE 4 2Y
3y IR AETE, 54 42, 58 BH 1A 2 24/
il oy Ry ot a2lu 39AlE A4 =Yy
dAE 2ZESo] opy|dA HHE AT, HEVE 7Nt
LXESO] HAE )

feature®

22 Y7t B J|H

2.2.1 Feature 22T} Class REZ g8t
feature 29 class EdE #©EA7)= Hhdde

feature diagram< ©]-43 UML diagrame 4438k 4+
7} It 8). o] ¥PH-& feature 297 o] feature ZEE 0
&34 TE UMLEECN 2+ 9458 AW PIAA,
feature 229 %49 mandatory, alternative, optional
o we Mexez UMLEWE ti=e ot &,
feature 293} class L@ 43 A= U E #HE= 7}
A3k, feature®t classE 1:no8 PI& 3t AT
o] W2 wdl Aol 7E featureE class Bd 849
A3 Wi AAck 37| W] WHsol & 845 ¥,
= A A o3 N 55 PYHoE WA B oF
£ UEstn glo] tE =i feature 2AE AAES)
7] o1}

2.2.2 Feature 2&12} Ontology?Zt HH&

feature 2d& OWLE W3k 472 (9,12)9] A
o} 159 ATE featured] $4& B3 RERAE o
8381} FEshs WSt 28 AT7A feature Y9
39 (action) 9} &0} (term)E owl:classE 3 9)3la, Al
(facet) owl:Property® B|shs, 3]s} £of Alolg)
HAE subclassOf2 Fdsla gk, 28y featured] 4
A3 BAE Fgsic YoM DedtAl owl:Property$)
subclassOf2 E&3tn o], featured] AF-EA(2Ey,
Ay #ely, BAY) T featureS3te) o8 AAlY 4
55 FHsHA Fnt. webx o) WhEe skA] Ba ug
< /1A

2.2.3 Ontology®} Class Z@IZ} pi#t

LEZAE B ddolzM OWLE BHZo] £31, 9y
Edo] glon, 38 % Aol 9% dofoltk. OWLE
class BEE Bigkh= A7ol= (10.11,13)01 Sith o] 9+
< OWLY] €47 class $49& B8l o]E SAE 19 9
Feog =g ¥ = Pyt «Z, OWLel &4
owl:class® class 299 classZ, owl:DatatypeProperty S
attribute®, owl:onProperty,
owl'cardinality, =~ owl'restriction®  Association®=E,
owl:subclassOfE Generalization® 2 7z} 9583l FHE&
gtk 22)u} OWLS] UnionOf 5 WEEHA] %3 EHE] 9,
B3 feature 29E class T W] e OWLH
class 2Ee] gk & v AR B4 Hoit Paskt

owl :objectProperty,



56  ®E AFEERSE #W1GE(2008. 9)

lll, Feature 2ZE0|A Class ZE Z 2

HE ZEMHA

£ AollM e ol /ol o8 e feature BE
< class 292 W] Z2A2 2ES A3

£ 2o AL Aolq e o 2dids
feature 295 class ZEE ¥ 7] & AA 29
9] AAEE AT Roltt. feature ZEF class 2L
4 =gl tig 388 A4 3L FRe T2F BH
£ Aolt}. feature EdL 71%5H (AH|2) B H715H B4
52 gd@shk=d Hal, class 2d 7153 54F vERd
o oA F 2o 2EH 1@ 849 75E 548 o
o2 FHEH mdzt ¥ £ ¥ £ U =Y,
feature S9& ¥ WA £33 A 8 It &
A, class 292 2 3433 Ao we} AdA A, BAA
@A, BAR dAR VeRd 4 ok a2 B = RdAe
feature 29T 333 FFo| YXHTE A9 FEe
class RU2 HREE Ut} F feature REe| A2 F
L 7o 2 class, attribute 28|31 classit #A F=E
class 92 HggT)

o}2d, feature T2 class TdE 1:12 9F¢E A
Az I BE F U Alx"d BS @ A
feature Zdl& GH9Y2 U] class THES AE & &
lth, ZEu AA =il dfeg dhi oy AHE =]
< ez shi veled XYM feature 2D class
2dz Wssyld FIye FYEE T Zdzte] g
& 1112 7 et

B AZME feature LHAA class Td2e WS
A8l LEEAE AN B8 8 LEEAE AR
olfE EAo g LEZAE TFA oS FHES BA
£ 8ln, B3 F 2y 548 o AEA doje OWL
HH Ao](Description Logic) & 7IX3 & T8 & 4 31
mRolt} & F mde] Mg ojujd &4E AAE F 3
o =%, RS A3 Yol feature THL ASH
Ef7xe 4oz Yehla, class 2L VEHZY 7
z2 Uehith deid AE 3 7F2A Aoly &
feature 292 class 292 3 HFdte dlole Agol
wad} X2 ontologys EZE R VEQAY 7329 X
He 25 ALs7)9) feature 227 class ZHIF BEA
T2 Ao 4 8 + ot 18z BeRez 9%

5 A4E 2dS 34 T+ doH, g4 U B
A3 HES =8 & 9] i LERAE AL

323 100419} Zo] Feature 2ol Class 2d=29] W
g T2AAE ZA 2UAE o|RA

Mindeh Laves

T2l 1. Feature RGO Class 2EZ°| I8 Z2AMA
Fig. 1 Transformation process from feature model to
class model

1A E 2Y W8 72 445 WA veed
Aol 7 2 £4¢ Aoshn, 1 44z BAZ
Aeloe w2 A% ZaAat test 2t

(1) MMT_1 T Feature MIEIZED} Class HEIZRTL
of £M8 XMoot W &g MY

(2) MMT_2 ElA: Feature HIEFZED} OWL HEIZEZE
o] £ME Holsin WE Al MY

(3) MMT_3 EHAl: Class HIEI2ED} OWL HEREYIC|
&M2 HMojsin WE 7| My

(4) MMT_4 SHAl: MMT_1 SHAOIAM MMT_3 THAIDEA] Bt
0|7 E2 0125101 Feature MEIZE, OWL HEIR
2 Class HIEIZHe| M8 Holstn Al SEZiel B

I 7alg Ng

=

o] GAE B3l 2 Ao AMEE Feature EollA
class @29 Mg T2 mlo] AHY, A DA A 4
o] vl 4 2004 Aejgit)

Q@A E 1240 AAE TS o83l A =
9 2golld B4 24 2d 1Eo2N AN dAE o
2},



LE2x] 7)4 Feature ZdA Class Td=2e] ¥ 7|3 57

(1) MT_1 T feature TEIE Mool MARRE /)
Zo| feature RE2 MY

(2) MT_2 Tl MT_10IM EE0IRI(MEIED feature '
2S OWL Document® B4t

(3) MT_3 CHl: MT 20IM M= OWL Document®
XMl Document= izt

(4) MT_4 CTHAlD MT_30AM 2HE0IRI XMl DocumentE

Class S22 Hat

£ 7139 29Ae disiMe A 57890M ¥ Tool2 7
e, A 674 AlEAgolA 1 e FAF R Hn

IV. Feature 2=lofjM Class 22 22|

44 #g

B A E feature BAY class ZA7 A WYL 7]
<317) 918l feature 29, OWL ¥4, class Bdo] gt
veteds £ Folsta, 17 19) 19419 dig et
o xjgle} ¥ maalls Aol

41 et 2 =4 Feo

4.1.1 Feature HEI2E

(5)2] ATFNA feature B} 49 ¢ Fheaa] +4
& 58, £48, =H e, TSR BRta, Fd
= U 2o

- S ARSAL BIEOIA 01Z21H0182] S5
ex) M| ToiololM Madd H Colgdl, gs
- 2B 01E2FA0IA0]| B85le &8
ex) ol=R0], ATERI) Z3E, SHAK|
- EOQl 71 shtel EHiRloM SEMOR AEElE Vi
ex) BETA THRI0A LBIH 01 71
- T Tl YneEn HolH PR EAHRTE 246t
= TE
ex) 8718t HHHSE

a8 2% (5)914 AR feature BES AP Pl 4
9 43 JHTElE AR class diagramoE Jehd
feature WE}Edolt} aox] a2 "o 2 A9 5
FRi el ARHez B4 E 5 de MY featured B
gt

7 ey o
il e b K
‘=T arimsas s [
te

oo Theny [ 3

T c
Reammentnion || 3 e

2
[
L

e

2l 2. Feature GEIZE
Fig. 2 Feature Metamodel

meta feature® ‘feature?| feature’ ZM feature® X
g, 71¢ 2 #s] 9T featured TILE welA meta
feature® AF 7N =mdolA AMSEHE featured] i
ZEE oElE JisE 9B = #8373 FEo|x,
featured] &4, AN 2 45 F71 AF featured Lt
o, feature A WAL featured] W&, T3, oJu& A
AReoz 7\gshed AT I8 29 feature MEIRH
Ae] 2zt feature® ¥ 139 B ARH £4E& Zerh

H 1. 7iY Feature?] 4 27
Table. 1 Individual feature attribute classification

Mg 8 4 o

TE
Name AlgiE] feature2 BAIE 012
Aldiy Feature Synset s onjoli featuret SUSIHLL FAH
&4 8t 749 feature OIS
Classification | Zofiel Lol 22 feature2t ZHA|
Mandatory cojlol Lie] AR featureE &, gH=Al &
Aetokstk= feature
ks Optional TRl uolid A featureE B, TTH
&4 0| ofd MY 7158t feature
Alternative Eol Lo} A9 features B, YAlEA
MElio] 7153t feature
- cofel  uoidel  feature RS D
Identifier NUmb
e umber
&4 Registration
gistrat feature® S5% =&, IF = A
authority
519 featuree] TAH(FRS AR
Has-part composed of &= specialization ZEAI
LAY =x|
&4
o9 feature2l THAEAES] H)E
Part-of o -
generalization ZAIe} x|




WIEE(2008. 9.)

23 38 & 19 M featured $HEL class Zd=2

EHE Aolt}, /W features A¥Y, Ady, B2y, 2
21 #AE S48 FESH, 7 §4 FEMEE AH &4
s 7RI
[T It ! ] 11
l Identifying Attribute I | Identifying Attibute | { Managing Attribute l [ Retationship |
h % d
*[ Synouymous Feature Name |—'a1 Optional | 1 Registration Authority | % parteof ]
o pa'r—

I3 3. 7HH Feature2l £ telz gl
Fig. 3 Individual Feature attr|bute Metamodel

4.1.2 Class HEl=2 2

£ 99E class B9 weledS Fogit) 18 4
(14)9] class WElREE UML 2.09 2gateS 73351
AEY g

AUt £491 stereotype. responsibility} #A&AI
generalization 59 42 37} 91, AL AA 9
CardinalityE 2% 3 35tk

% 4. Class HEIRS
Fig. 4 Class Metamodel

E 2 class WEIRDY] F8 SHES FT Aot
class 299 £42 class, attribute, operation 53 2
£ U4t &4 181 classEM #AE Jehle
association, aggregation, composition 53 Z-& #AY
FAdow B9,

¥ 2. Class etz &4 257
Table. 2 Class Metamodel attribute classification

28| M2 ey 4 @
@ || sixE 4T 38T 9E 208 A
24 sge] ofust WE &2 I8

. 22Hro £t BEMof| 0|5 E¢) A=z
Attribute il
ofzio] 71 5= e el ﬁﬂ% My
Operation 2ol X & = e U

58 B 2 St shol 8

T
[0e)
jo

Responsibility

TEE{ | ool xR Aol "Haer) S0

Constraints | o1 sieyzu, Zaias} mejol ke 74

Stereotype DB AIBSI0] EEE FHS BA|
Association | F Zeiaziel 2|
Aggregation | MxIQ} F2o| 2y
- Aggregation2| S5t 4R, 28t &7
P Composition A
e
Generalization | 2SEl AlS2 E731E A
Realization Holo} FaizkA|
Dependency | 28 a2l

4.1.3 OWL HEjR2E

OWL2 Web Ontology Language®#4, OntologyE &
skl & HEAQA Aojoltt, OWLA gt veted < 4
g Aol a8 5ot} o7 (15)4 AAIZ OWLY] 4
A& 7Ige g 1 PR 728 ZEE Aot

J&l 5. OWL tiglzed
Fig. 5 OWL Metamodel!

2A9) Pz Aok YehE
property, /W83 Aol ARE3}
ARE  Jee

OWL9] &
class, $AES UYeldle
¥ individual, Z@lm LEB2X
annotation.2 FAAT}

¥ 32 38 59 OWLY Heled 8ASE BFald
8 5L R Aosdd vl FHed 48
feature 29 LEZA2 HHE T, class LP29| W

< A% 20 WA 9EE It

£48 F7 LE




2E24 7|8t Feature EdolA Class 2d 29 W& 7| 59

E 3. OWL oetnql £M 2F
Table. 3 OWL Metamodel attribute classification

28 | Mmad |
Class 282X Zep 7N B
Class Structure
Restriction 2E=X|9| Hekxd
Datatype ciofe] &4l SM(SMe| glol
Property XML 270t galol 2|ef)
Propert Object M| A SH(5Ae| glo] S0
roperty Property 2 QIARIA)
Transitive F0%Y, Pxy) and Pv.D
Property oiH P(x,2) A%
Member Az Bl 22 QAGHE
Class =9 I8
Individual Property gere FHsls 2zt QasE
Value RN
naMdual | s Alololl Algsis B2
Axiom
Ontoloay | ezex xaol chet g
Header
Annotation -
Annotatl.on 0] Chet AR
Information

42 Feature 2% - Ontology - Class =& 72|
Bt 2 =2k
37l A AAIEE Metamodel LayerollA¢] MMT 1 ©A
BE MMT 4 9AE ARHo2 2431, Feature 24 -
OWL - Class 2dizte} &4 9 Z2udg Agart

4.2.1 W& 73

feature 29, OWL, class 2d7t &4 W¥2 ©d 4.1
A ENE vetnd SHES 7|Htez 7 £4E9] 9v]
48 5& o]FoJAt}. feature T class £ W0
WA FUI &4, FAKE &4, Aol 448 o3 2
£ 73 & g

F: {Flratureprup(:rfy}: {F11 “eny F;,}
= {Q(Lssa'operfy}: {F1D sy F‘,,}

n n
U R = U {E ]fsyntul’ fscmantim}

i=1 i=1
m m
U q = U {q | Cvsynta_r’ Gﬂsemani‘i(:s}

=1 =1

F& feature £45¢9 J¥L vehdn, /B Feature
Property(Fi) € feature®] ¥ Jehl= syntaxs} 9]
& JERIE semantics2 PR 181 CE class$y
E9 AFS ez /W Class Property(CGHE class?l
& Jehlle syntaxst 9vlE UERAE semanticsZ
A€t
- BYUS £4

o
SUst 42 FAED CREY mAE o feature®t
<
=

class?l| syntax2t semantics?t st 48 LUsIC}
SameProperty
= (F/\ C)' fxynfur = Csynf{u’ fsemanti{‘s = Coemantics

feature ZEC| &N & AlHH MEE 2[E H4HE2
feature®| Al AEf 22|10 MRIE 2T RAS2, class
B24o| class namelt 852 SME LIEHHE attribute
%} syntax 2|1 semantics AFROA €222 M2 &

LUA| WIS
. semanticse=

SimilarProperty

= (F/\C)’fsymar #c,,-ynta:’fsemanms = Coemantics
feature2| ZHAIE %01 part-of2t has-parte features
of 2-Xjalo] MAIE LIEE S822 class 2o &
Ay £MF U isl(generalization), ZlE(aggregation)
It semantics AFHOIIAL 2/0[7F ZAIBE syntax AFH2| 2
90| Eet SARRNOR BREICL WAl £de] ofn)7t
ooz FUSH &N WAL 20| 101 HEE B
- 2Folgt &4

4015t SM2 FYEDt CAgel magh |4vh opm,
semantics’t CHE $4858 LUsiCY,

DifferentProperty = —(FAC), fyemanties ™ C

semantics

class Z&°| MO[St £8O=2 responsibility, constraints,

stereotype, dependency S0| ULt 0] 052 5 A
TOIIM CHE Z0E

#H OWLE features} class E9S HE AATE 5
AN Z, feature 2D class £99) 247 w2 o
23] sl Hgte] BEYE An AAEY 221 o)2l@ 7
2& 2 83lM feature-class, feature-ontology I,
ontology-class?t ¥ Z29dS FHgt,

4.2.2 Feature 2E0lM Class REZ°| pif =29l



60  WE AFEEREE w2008, 9.)

¥ A+ feature Zd¥ class B9 £48 v wdle] ¥ T
2398 Vehd Aeg a3 12 MMT_ 1 @A) siggic).

H 4. Feature 220} Class 2ERH H3 =210
Table. 4 Transformation profiles between Feature model
and Class model

Feature mode! Class model
Name class
Ay .
2 Feature Synset attribute
classification attribute
mandatory attribute
MEty . A
Al selective attribute
|o
alternative attribute
identifier attribute
suEll
S i io ’
&4 Registration attribute
authority
W Part-of generalization
&y i
Has-part aggregation

4.2.3 Feature 2ol OWLZ2Q| & =2z}l

feature 2d< class ZUE A5 W51, feature
oln 2 Heh3) F@F7] AlA feature® LEEAE HEI
th o7l e OWLE o|83t8th. Featureoll Ontology
29| W% 229 S ¥ 5o Jehllx gler, 349 28 1
2ol MMT 2 GAIE % Aot

¥ 5. Feature 2ot OWLZH HE =20
Table. 5 Transformation profiles from Feature model to OAL

Feature model OWL

Name owliclass

Als £ Feature Synset owl: DatatypeProperty

classification owl:DatatypeProperty

mandatory owl:DatatypeProperty

e 44 selective owl: DatatypeProperty
alternative owl:DatatypeProperty

identifier owl:DatatypeProperty

Registration authority owl:DatatypeProperty

Part-of owl:subclassOf

Has-part owl:UnionOf

4.2.4 OWLOIM Class 2E 29| HE Zzmniol
OWL-Class 2d7te] ¥igt 29U F 6ol Yehi9l
onj o] ¥y zeslde 73 149 MMT 3 @9 73

o A&drt.

T 6. OMLEY Class 27} vig Z2mie
Table. 6 Transformation profiles from OWL to Class model

OWL Class Model
owl:class class
owl:DatatypeProperty attribute
owl:objectProperty association
owl:onProperty association
owt:cardinality rmultiplicity
owl:restriction constraint
owl :subclassOf generalization
owt: UnionOf aggregation

4.2.5 Feature 22-OWL-Class &

o

Feature 2d-OWL-Class 24zt ¥
174¢] MMT 4 2AE 9% Relrt. olA
)

lo| wa 2

@ zzdde 1y
eoduda2l

oA & 4.2.4° ol27]7pA] g ug Tesfd S 7w
o2 ® 73 2ol AA A7 WIS AUk

H 7. Feature 2Y-OWL-Class 27| gigt =zu|Ql
Table. 7 Transformation profiles Feature model - OWL -

Class model
Feature model OWL Class Model
Name owl:class class
Ay . .
by Feature Synset | owl:DatatypeProperty attribute
classification | owi:DatatypeProperty attribute
mandatory | owi:DatatypeProperty attribute
ey . .
P selective owl:DatatypeProperty attribute
&4
alternative | owl:DatatypeProperty attribute
identifier owl:DatatypeProperty attribute
22
& istration .
& Reg . owl:DatatypeProperty attribute
authority
A Part-of owl 'subclassOf generalization
M . .
e Has-part owl:UnionOf aggregation
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feature 29e] SameProperty?l 2188, A8, #ejd
24.e OWLe owl:class, owl:DatatypeProperty® #%&
5, o|ASL T class 229 class, attribute YIE
o} 8 feature 229 SimilarProperty?l #2ld £4&
OWLE] owl:subclasssOf, owl:UnionOf2 ##= 1, thA]
feature 299 generalization¥ aggregation® PHF
t} o2 feature 299 SameProperty?l mandatorys
owl9)

{owl:DatatypeProperty rdf:ID="selectiveValue")
{edf-first, rdf:datatype="http://www. w3.org/2001/XM Scherrn
#istring YMendatory</rdf first)

{/owl:DatatypeProperty?

2 893, class 229 attribute $HCE selective
Value:String=Mandatory 2 ¥}, % SimilarProperty
9l Part-of OWLS]

{owl:Class rdf:ID="InteriorApproval”
{rdfs: subClassOfXowl :Class 1df: ID="DocumentForm’ /)
{/rdfs: subClassOf)
{/owl:Class>

2 Jehlz, class 299} generalization®] BAZ 4
e

43 27 ool &

o2

oA

!

gna|

oM

4.3.1 Feature ZHOIM Class REZo| #2H HETA

@9 4.2904 Feature-OWL-Class 29zt #H§ 220}
A& AAEAA T, o] jE FAE FHHoE HH3] 2H
&) Zaideh. @M Set Theoryd ol8sie] 19 63 2
o] feature 29g class Bdzo WS Fd|.

Step 1: Feature model & OWL Transformation

{{D, (s}, (M), (R} }

{name, featuresynset, classification | name =
owl:class, featuresynset = owl:DatatypeProperty,
classification = owl:DatatypeProperty}

{8} = {mandatory, optional, alternative | mandatory =
owl:DatatypeProperty, optional=
owl:DatatypeProperty,
alternative=owl:DatatypeProperty}

F =
{I}=

}

{M} = {identifier, registration | identifier =
owl:DatatypeProperty, registration=
owl:DatatypeProperty}

{R) = {part-of, has-part | part-of= owl:subclassOf,
has-part= owl:UnionOf}

Step 2: OWL — Class model Transformation

0 = {owl:class, owl:DatatypeProperty, owl:subclassOf,

owl:UnionOf}

C = {class. attribute. generalization, aggregation | class
= owl:class, attribute = owl:DatatypeProperty,
generalization = owl:subclassOf, aggregation =
ow!l:UnionOf}

F @ feature £489 I8

| : feature 4% %4 (identifying property) el U4
S @ feature M#8 £4(selective property) g Ui
M feature #2]¥ %4{managing property) ¥ H&
R : feature ¥4 8 %4 (relation property) A da
0 OWL &489 %

¢ class 29 489 3¢

8] 6. Feature 2E-OWL-Class 29 pigle] ZiElo|E B3
Fig. 6 Set theory expression of model transformation
among Feature model, OWL, and Class model

Step 1914 feature 293 OWLe #AE REHUL,
Step 2904 OWLH class Bdle] #AE el

a9 88 B =R A9kl Feature-OWL-Class &

d HEE PA =22 38 Zolth. 28 69 Set Theory

= A 71YE ALBAR PN, 2 Hsle) o

A& Jet d 5 q7lol 8 FAl=elE o] &5k 2d W

sto] Ax)4& dEech

Q

foe do ¢

e wFP = | JFP = | JL+ 5 +M+R,
=1 i=1

r

FP . Feature Property
OP: Ontology Property
CP: (Class Property

3 1 . ldentifying property
B QFP: nd U CP, S Selective property
’ M: Managing property
FP, R © Relation property

1% 7. Feature 22-OWL-Class 2 Hete| Hxica| g3
Fig. 7 Proposition logical expression of model
transformation among Feature modef, OWL, and Class
model
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a8 7elM, Feature Property= n7H9] Feature
Property® JeFd 4= 8111, ©]21& Al n7fle] 2PHY &4,
AeE &4, B8 &4, Y £4989 Ao Jeid
4 9t} a2]3 of nslle] Feature Property® Ontology
PropertyE9 #ez uehd 4 x, o Ontology
Property: ThA] Class Property® el d & gich &
719} Feature Propertys Class Property2 WEPE ¢ gl
o z8ln 9e® EE (lass Property7} feature
property® ®¥ HE Z& ofr} ghe AL HoFEh

4.3.2 Feature 2HolM Class 222 Hg Ya|&

@2 4.1904 feature, class, OWLSl tidt vletzd S 3
—43}"’ gl 4,204 Ao velnd S o] 83l ZlE7h

gk ZealdS AAsIg). & deleis e HE ==
b °]-&°F°=1 Feature 2&-OWL~Class F&zF W3 &
2EE AAP 1%1 8& Feature 2I-OWL-Class &
@7k M3 4u21E8 Pseudo Code® EFF Aot}

Function name : TransformaitonFeatureToClass
In. : FP, OP // FP(Feature Porperty) OP{Ontology Property)
Out. : CP // CP(Class Property)

Step 1 // Changing Feature to Ontology
Switch (FP) {
if (FP = identifyingProperty) {
case ‘name’ : OP="owl:class’:
case ‘featureSynet’ : OP='owl:DataProperty’:
case 'classification” : OP="owl:DataProperty”:
telse if (FP = selectiveProperty) {
case ‘mandatory’ : OP='owl:Dataproperty”:
case ‘optional’ : OP='owl:DataProperty’:
case “alternative’ : OP='owl:DataProperty’:
Jelse if (FP = managingPorperty) {
case ‘identifier’ : OP="owl:Dataproperty :
case ‘registationAuthority’ : OP="owl:DataProperty :
Jelse if (FP = relationPorperty) {
case ‘part_of @ OP='owl:SubclassOf
case ‘has_part’ : OP="owl:UnionOf":

}

Step 2 // Changing Ontology to Class
Switch (OP) {
if (OP = OWLclass) {
case ‘owl:class’ : CP="CD:class’
Jelse if (OP = OWLproperty) {
case ‘owl:Dataproperty’ : CP="CD:attribute’:
Jelse if (OP = OWLclassStructure) {
case ‘owl:subClassOf : CP='CD:generalization”;
case ‘owl:UnionOf : CP="CD:aggregation”:
}
}

32| 8. Feature 22-OW -Class 2GR} 8z &D2|E
Fig. 8 Transformation algorithm among Feature model,
OWL, and Class model

zd gl 2uEe dddean, d
A & Uz, 3 duEES o8t E‘.ﬂl s 2}%5}
CASE Tool& 78% & Jut.

Step 19ME feature S 4T o}, A&
Ontology $402 Wilshe IS I Zlojc}

92 99

Step 20141 WEE Ontology $4S 4o}, o]AE
class $4 22 W8 A7t} ontology $4-& AA 3714
(owlClass , owlProperty, owlStructure) 2 FE5 11, o]

AL A class T AlY $453 @ddc)

V. Feature-to-XMI € +%

oM e AAIZ Feature Bd-OWL~Class Fd7te]
W dm Adggich
=g ‘?‘;%S 3%}9’] 29I AN G ZEAAE upEc
MT_1 @At MT 2 @A Feature to OWL ¥# &2
2833, Protege 3.3& o83l LEEAE WMES Fir).
MT.3 e 78 EL o83 2E2AE XMI
Document ®$ AlIZlth. 22]3 MT 4 B@A= 71& 38 &
< StarUML 6.0% ©]&3l class 293 443Ut

B =Rdlde 0¥ 9%l MT 3 dAle] 2EZAE
XMIZ ¥Y Al7le &2 71 ik A ¢4 o3t
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(1) 1 ©A: Feature B2 - OWL B2 Z=0i2lg 0}8s}
0l 2E2X|2 BMEl feature T LIUS 2HFHL

(2) 2 ©A!: Java DomE 018510 BHEL! feature 2
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Fig. 10 Screen capture of Feature model
transformation System
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Fig. 11 Feature Model of Electronic Approval System
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Fig. 12 Specification of Electronic Approval System using
OWL

MT 3 @Al MT_2 dAldld A4E OWL sd&
Feature-to-XMIE= o|&3la] ¥4, A%, glm ¥gs
gt a3 132 AAEAN Y 2EEAE XMIZ Mt
R BoAF)

T eson+ 10 euelg VIF
0N e 31 D et w013

on

1B, et o T At 35 e ot s Vs publy

st st T - ey Chingrae
a5 e VO 2™

ML At ¥ i

50 Bprrowe et L b Docsmendforn™ —
e =]

8 13. TXERAALIS] XM A
Fig. 13 Specification of Electronic Approval System
using XMl
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Fig. 14 Class model of Electronic Approval System
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