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Automatic ldentification of Business Services
Using EA Ontology

Chan-Ki Jeong” - Sang-Kyu Hwang**

—m Abstract m—

Service identification and composition is one of the key characteristics for a successful Service-Oriented Computing,
being receiving a lot of attention from researchers in recent years. In the Service-Oriented Analysis, the identification
of business services has to be preceded before application services are identified, Most approaches addressing the
derivation of business services are based on heuristic methods and human experts. The manual identification of
business services is highly expensive and ambiguous task, and it may result in the service design with bad quality
because of errors and misconception. Although a few of approaches of automatic service identification are proposed,
most of them are in focus on technical architectures and application services. In this paper, we propose a model on
the automatic identification of business services by horizontal and vertical service alignment using Enterprise
Architecture as an ontology. We verify the effectiveness of the proposed model of business services identification
through a case study based on Department of Defense Enterprise Architecture.

Keyword : Enterprise Architecture(EA), Service, Business Service, Automatic Service
identification
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AH] & 218 7 F8(Service—Oriented Comput-
ing)< ZZ o] H|ZU2x #7 Wsle] WA o
37] S8l Agste 84 AFY A vhd(com-
puting paradigm)©]tH11]. H|ZYA FFA A
Hj2 A 2 Y= (on-demand) 2 JLA v]=
U£E 2737 8 v2Y2 dEU A b=
Ha SHo8X Aul2g AFste slot2]. v
‘2Y2 FEVE A HZY2 AH A(business
service)®] Z(composition)2 E3 THEA A
B¢ H2YAE A2 £ 90 $E HRYs
Aul2g o Ee Aol AH] 2(application serv-
ice)] AFEMIEY2)A dE] AT FF
= T%e Ho o 2 4EE 7HE AHl2(co-
arse-grained service)2 &} H]ZU 2 AH|
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9 ¥dolw, a9 AL 53 Y ¢F
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H| 27} BAt=lo] QlE oA 2Hgez =Y
2 Mu]2E 44 (identification)dt 3 2 (dynamic)
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=3 71ed ol7|dAdA P23 FFo| ok
Mula A AFY AU LN £F ZEHE
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A e g Al Adrde AL F34
of 23 AMujx Ad HIE o7 EdH 240 7
e E H2RYA 7|55 ES g83t9 AsdEt
£ RAo|tH15]. 3 EAE A9 vH|=2Y29 IT
THele HYAHeZ FdS FHE 71'd(ontolo-
gy) o2 Au|2 A& HIZo HAMHQl 2d3G o]
e ATAi6] dE 9, HRYL T2AA
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2 e A8 AA Muls AFTRA A%
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oA V& HERYA Z2A 2 HS AFA
Aud AQA N gk 4712l vd-E 2Fsl
uLt. g2 59 oly|dx F&(description)S &
A} He Ve FRES =HA7)7] A3 BE)
THHIL, H2YL ZIALE AME] A% =
2ol 71&¢d 4 gtk AL EAZL H|zU2¢
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Back Stage Service
(Business Service)

Front Stage Service® HIZUZA AHH|AF ol &
s dde gFoz 7449 BRI H=Y
2 2 A X(business process)olth. Back Stage
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gH4olA doleg Aeste Ad ddd AAE
7Ved 7% S ATk v ERYA Mulaes sy
ool fEFejA ol AulAE st vjZ2YA
E2Ag A AEANE MHlaE 8%
7Vee Msty] g8l st Aadg JaAgst
o}, 718tz A8 A(infrastructure service)s A8,
2EA], MEA F 37 Al2gd o3 v
53 71%& AFct

AMu|z Bl A Au| A AFTFRAL0|) AAE
FHdrmZ B F84 B4 mdz 48w
o} MEZ 2 Sfll A #row) B AR (Business
Object, BO), € (column)< Front Stage Service
(Hl2Y2 Z2AAE YT mlEZ 2 Spojl A
22 Front Stage Service, 92 Back Stage Ser-
vice(B]ZU A Au]2)E vt mEE 2 Shef
A 38L& Back Stage Service, @& 7 My AU
Ejgjo]2x Z)& etk vlEF A ScolA g 7}
& ARl EE o EEAold A2 Yehic
HEZ A SiolA B2 fEAoA Aulx Ee
7Nz Aul2E vepdct wHolE(Data, D) &
2 @44 Ak dlolelg vehla, BOE A
29 AR aTE ved. wEhx BORE D7t
7o) Ml Al 7] A 3E2 A (D3 2o
HEE 4 vk

BOxSfxSpxShxScxSi => D 1)
45 B9, S = SfxSpE nxm WfEZrojH, S
AA syl HIZUZ ZZA(ZZA| A Au]2)

o lzUs Aulagrel A% A9 AEE
eI,

St Sz 813 - Sim
So1

Sa1 Sn2 Sn3 -+ Smm

A elA SiE AW, 288 5 EEE 7]
gtz M) A2 Au|s AAEE opbrd 9
S FA @] W e ¥53E(identity matrix), I
2 73 B dE dx ARAE 89eke
BOEHE 5859 H3 Front Stage Ser-
vicedl 1 Back Stage ServiceZ JZAEHE 4 1
7 294# Y #A 47 23§ #Evh w
A Sigh vlR7FA R §E ScxShE FEHEE 7t
Asla, x A &7, ARAANBOZFH #
4 dio|el(D) 3E7t4 9 AL RAE tHA] A9st
W 4 (29 2t

BOxSfxSpxixI => D 2

3.2 EA 7i8t MB|A ¥E

A o HIA(EA)E HlZ2Y A oly|g A=y
B} 7| &0l e 7R AFH Fxo|7] Wil AF
she AMula RS o7l A E AAE] A3l A
£33 & glvh A 3187 S AH|& AFTE 2
9& A olylEl A o] o' Mu|2Eo] &9 o]
gl o] o] AMH|AE AMEstaL, FESEAE A
s MulaE el FAH £3F BAE A
Aol Gejgths] olg Joi HFAY opylE
A AZstd Auls Bdo AR o2 Mulas
S A8 92 AdEte VEoE 888 5 ik

dlg 5w ARskE oy HlolE mdo) w
2 47 EAuY sl A4E FF PR EA

AEEL 1 AA7 2EZ A ontology)°ltt. Bl =
R EA(Business Enterprise Architecture, BEA)
BERE A2 FEAA A B2 Az Al
83 282X FRE FEE 4 3tk 5 BEA
ZRE d#e] o9l YF-&-=(Front Stage Service),
A-FYuzgs 85 2 9 F9 R Busi-
ness Object, BO) 5 A2 F@abgol A ul=y]
2 Au}2(Back Stage Service) A o] da3
ARE FE8 4 drH21l

u)Z SHEE AR ofFldA 1+ A,
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AE EAE sidst7] 8 v= dLAR ofy)E
) AZEdL 7|92 3 Enterprise Architec-
ture Reference Model(EA RM)& 7H#Hatgl on,
EA RM9] 222X NdstE B4 ol71dA 4%
& 3 AA, AE¢ 1o andeg 3sax
A3 eH20). W 9¥AYE Federal Enterprise
Architecture Business Reference Model(FEA BRM)
z} W= IR Department of Defense Enter-
prise Architecture Business Reference Model(DoD
EA BRM)E &4&, vl S5 ddy a9
F85(Front Stage Service)dlA o= AR
EF A=Y Mu2(Back Stage Service)®
Ade YA RE F&3 d 4 AH451.

33 A& H|EHA MH[A AlY oH

331 HlzUZz Az A

HzUz Z2AzH 4R SRt 3
A geist 240 tet g 4 g 9B 4
7% F dewAd 1 AU $9 VLT
2 [3% 33t o] 49 YREF 8TeE 2
Aol wheh gehThld]

(32 3] HI=UA MH|2 AlE Al

A€ 9 23 dEAFIA AEFA(Credit
Check)olets @8] 4F8E2 A, &L 5

A9 AFEF FH 19 EE Ldelge A

B FF 5 TR Aot 2ol wet v
Agsel R EE Jhed 7MY Age 3 dF
g5% Aegor g} gkeF A3 JFEFo] ‘F
44 (Order Taking)'olal L38Hs FR LA
o] ‘mAEolgby ‘nldiF olgte FELT
AHE AEE 5 g wdiE ALl
JFEFol /MY A 3 drgFoe A
g & Atk A7 dubdel HEY2s Tz A2
A ggaAY g g 3 4FEEe o -
28 A ¥ Q FA8Hinformation exchange, ie)ol&
= &4 o3 FHo| 7hsditt
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Front FFSS
R =3

Serv [ *

Process Service (Layer 1)
Business Service {Layer 2)

Back
Stage

(T8 4] Mul2x AZTZ0IM MEl~ ZE

MBl= AFTR A M2 OE Mz Ztee F
A FHHoR 43 AE BAZ HHEsH, =
Uz Z2A2dA A8 4F8F(Forward Front
Stage Service, FFSS) ‘Al'#} £ ¥ 2% (Back-
ward Front Stage Service, BFSS) ‘A27} £4is
a1, FFSS ‘A% sig = A8 22 Auja
(Forward Back Stage Service, FBSS) ‘S10°¢] &
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A o, 33 vl2Y2 AujA(Backward Back
Stage Service, BBSS)ERE9] “S21, 822, S23"%
AN 7H4 HgE F9 nzy2 Au2BBSS)E
2= AAE vRY 2 Mu]2 A8 (Business Ser-
vice Identification)' ]2+ £ ght}.

3.3.2 AE ¥)=U A Au|A AHAR
A 31489 Mula 2dg uko g Hx AR}

7} 273k ARAABO)ZEEH #A HolEH(D) .

FEARN ] A2 JREAE B o] Ao
& ik

o GOl 1A= 2 HEHA
BOXSfxSpxI<l => D

B AFE HERYL AU 28 AEsly] 93 8
d SpxsSfe] AHel 24& 2Ev) [2¥ bl ¥
4 14282} Front Stage Service(H]=UA Z 2 A
2)9 #¥ 2 $59) Back Stage Service(W]ZY A
Alz)e) AE, g 1 39 vjRYAs TIAA
9] Forward$} Backward Activity(X) - 8} &%)
e AEE B¢ v=RY2 A a AEAEAE
Epdict.

B Sfe Az AMAPE 878k ARAA(BO)

Back Stage Senvice (Layer 2)
s e eri S R e bl

vort Stage Sdrvice tlayer 1)

2RE A -5 4FBF(Front Stage Service)
o829 HEAAE vl P& Spe= M - 38
785 (Front Stage Service) 2. Z5-F

A - Z8 b zu A Mu]&(Back Stage Service)
29 AARAE TAUE WA Hx AMSA}
a7F8E ARAABOZEY A - 3 4FEF
o2 olojX = FAHEAAS VERE 3 Sie o
&3 ol Fg 4 Sith

o Fol-2a: FE Sf

4R AR FEY AP w2 s Zr 2
(Front Stage Service)9] A3 F&F(FFSS)
%3 AFE5(BFSS)THY] A E T (Rprssobrss)
7} A 9gelal FFSSY £¥AR(BO) F 5144l o9}
BFSSe] 934 R(BO)F et o7F 42 4A)3}
£ 9429 FRu¥Ge)ol 480, i, 0>)FTh
|, #Hzx AR 878 ARAR(BO)ZHE
d . e o F8E(Front Stage Service) 2.8 o]
ol FE Sfel AEAA(T ie € Rprssonrss)
7b =gt

S

o Jo-2b: Y- &8 HJHws JHAFE B
A3 28 4F2%(Front Stage Service)7t
9 - &9 ARuiHie) AHARE eH 2L

T, e
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ALe AN E B9
o Nout : A% 4
o & Ax
° Nin : ¥ ¢5F&%5(BFSS) YHAR(BOY
F A

> Nie : d - 33 ¢7&%F FFSS, BFSS7t
- &8 ARuBGe) F AT

o If (3 ie (ie € (0 x 0')) then
{Wsim(FFSS, BFSS) = (2xNie)/(Nout+Nin),
Wsim(FFSS, FFSS) = 1}

o IF (Wsim(FFSS, BFSS) > Threshold ) then

{3 ie € Rrrssonrss}

At
&3 (FFSS) €84 R(BO)

#1720 M8 JFLE(FFSS) 25 E ¥
W 2 539 A3 H|ZU2 AH)|A(FBSS)E 47
He AEAA 3 Spe oo Zo] Y &
Ark.

° gol-3:4d Sp

A3 JFEF(FFSS)T A3 vj=2Us A~
(FBSS)7} EAlataL Mulx 7h wlg g 93 REZ
A EA(EA BRM)7} €A% ] FFSSZ4-E EA
BRM=¢] A3 #7(Rrrss-easrm) %+ EA BRM 2.2
5E FBSSZ9 A4 A7 (Reaprv—rrss) 7t 23 B3
T, FFSSe} FBSS7tol &= 38 Spef AD#A
(Rrpss—rass) 7t 4 B3t

HFHoZ A Mu|x 7t BEAA AEE o
O Ml FEE 7R 7P Ae B2y~
A8 ~(BBSS)7 24t

o Fo-4 : FY H]XU2 AH]A A

Hx AR 8735Rs ARAABO)ZFE A
- 33 ¥ 85 (Front Stage Service), Al - 33
H| 22 MH]2(Back Stage Service) 2 o] A=
A Ml 2 AL AAN AP o, b ¥
g H=2UA Mu| A~ FRE LY A v2Ys
AE)|A(FBSS)el 743 &est 38 v =2yA A
2(BBSS)7t AA4€rh.

o Rrpss—npss & ((Repss—mrss) N (Repss—rnss)

N (Rerss—Bass))

AFA0E A AGH T4 ML N2
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FA Aulz AERAAA HZYL qH|S 4
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7164 Bl2UA FZED(EA BRM)S 43l
Ay GF-BFORHE Mg vjRY2 A2z
FEARE FQlgh

o 207

dde A - 53 4FEE %{4 - &8
9] FALE AMKWsim»E & gxo
He] 33 AFEFORY 751350%2 Nidani=d
[2¥ 519 Zo] A8 AFETA F 5709 &9
AR AA (output OB) A8, T3 Tl
A % 6709 48 ARAA(nput OB)7F EAE
o, M3 JFEFA F 50 &8 FRAX F
aNet 53 GFEFAA F 6719 4 FRAA
5 MW7t AR AY)sithd, fAke ALt
A3 k& 073 = (2x4)/(5+6)F Zo| ARE +
ek ekt 248 B3 AA dAXNE HAE
4 glon, ¢ AR 07012 A A frAtE
Azt o]l B ABE A3 PFEFOERE
33 ggozo] AHABAN HEste A= B
o8 5 gtk

° 357

L 29A7E #d W HF 394 AEH R AL
1948 vhvix2 LEZX|Q deZee]= of
7)€ vzUA FZED(EA BRM)S 24319
o|Foltk AFAH oz 1, 2 3GANN BF AE
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4. 44 o 37t

ot

B FolAe n= 345 EA BRM# BEA[S, 9]
g SEEAZ 4% v2Y2a Mulx Ad AY
AHRE AA gt £ A9e BEAY 87 R &
<, 142 (Human Resource Management,
HRM), A7 #2](Financial Management, FM), Al
2% 2](Real Property and Installation Life Cycle
Management, RPILM), 7] 4| 7| #2](Weapon Sys-
tem Life Cycle Management, WSLM), 313
(Materiel Supply and Service Management, MSSM),
Bgtol f-#e](Multi Core Business Mission, CBM),
)7 2] (Enterprise), 9J5-<1A|(External) oA 1,037
79§l - 29 FRudHe) STAMIH 118157
o] § - &8 ARAYBO)E =F, 4F =49 #
FHE AH 2 G et 82y 2 Ay
2 AN O 2

vl 3R EA BRME @839, o2
o] YT F(FFSS)ERHH vl= AR b
24 NEA(FBSS)E Y o5& sddid

dAe] M- ¥ JF&F(FFBS, BFBS)E 7
9 §] - &8 AR IBe)o| AL A, o - &Y
AR fFARe 7jhg Fol M3 JFBE(FF
SS)e 2 HE 33 AFEFBFSS)o 2 AHH
g g

1A S wptA 2 vl5 2945 EA BRMY
LEEA ARE BE5o] O vHUF €%
(BFSS)2. 258 15 adwAgdy vl2ys b
(BBSS)2 wigoiE wdstrl HFHo= |, 2
3dAlM 25 AEaAZE Adatd A8 2y
2 MU|AFBSS)H 7H Agd 33wz
A8 ~(BBSS)7t A4 €t

<E > v|2YZ Mulx A g A8Z
#=2 vepdth 48E B3 Hl=ya Auja 4
AN} APANE <E 1> 2ol Hulx aF
FEEE TR Aysigen, thEd go) wzy
& M| AEddte] F AAE AFes gd
& 5 Qe A A EAY FEE 2EE

o YALAEA & 1(F3 14 2A)

197 28 394 Au|2 7+ FE AN A2
A go] o= &L 100%EHE A HF
A AL A 1000019, old HEd T8
H|Z1U A A8 ABBSS)E e 4 §ivh

o ALAY FF 278 20 &A)

197 32 394 Aul2 7F AEaiAolA o=
gz A AP A7} A3t A AR gl vj
< uohd HE AE A& v$ v} ol 4
Hy 23 vj2yx AU 2(BBSS)7t 7P Ade
Muj2e waggc

o YAREH 7 /T 3o <A

197 &2 394 Mula 7 JEAANN F%
Rl gEAsst S B¢ FEAA L]
o$ S E A4 48 AES w$ sopAs,
ol o2 FHE skl AYYE FI wzys
ABj2(BBSS)E A¥E + it

9& ARt

YAF Mulx g fs) Mul: AFTE
o o3 3ty Mujs 4 Zd S A en,
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2 M| 2)9k Back Stage Service(W]&U 2 AB|2)2
FAE vlEYA el 2l g dg gt

Aeojg Anjx Al JHoa EA LE2A(EA,
ol A AZXRME 7|No R 3 Auj2o) 53
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Enterprise-External

Enterprise-FM

External-FM

External-HRM

External-Multi CBM

External-RPILM

External-WSLM

FM-Enterprise ‘
FM-External 29 100% 1 wE
FM-FM 4 29% ‘
FM-HRM 0 0%
FM-MSSM 0 0%
FM-Muiti CBM 0 %
FM-RPILM 0 0%
FM-WSLM 0 0%
HRM-External 48 100%
HRM-FM 0 0%
HRM-WSLM 0 0%
MSSM-External 1 100%
MSSM-FM 0 0%
MSSM-WSLM 0 0%
Multi CBM-~External 20 1009%
Muti CBM-FM 0 0%
Multi CBM~WSLM 3 38%
RPILM-External 5 100%
RPILM-FM 0 0%
RPILM-WSLM 0 0%
WSLM-External 11 100%
WSLM-FM 0 0%
WSLM-HRM 0 0%
WSLM-MSSM 0 0%
W3LM-Multi CBM ; 0 0%
WSLM-RFILM e | 0% 5 1 20%
WSLM-WSLM 25% 25% 27 14 529%
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