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Abstract The legacy methods for converting a business model to a feature model make it difficult to support an
automatic transformation due to a dependence on a domain analyzers' intuitions, which hinders the feature oriented
development for the integration of feature modeling in business modeling. This paper proposes a method for
converting a BPMN business model into a feature model based on syntax. To allow the conversion between the
heterogeneous models from BPMN to the FM(Feature Model), it defines the grouping mechanism based activities'
syntax, and then makes translation rules and a method based on the element (represent business function) and structure
(relationships and process among elements), which are common constructs of their models. This method was applied
to an online shopping mall system as a case study. With this mechanism, it will help develop a mechanical or
automated structure transformation from the BPMN model to the FM.

Keywords : BPMN model, Feature model, Model transformation, MetaModel

1. M2 S dubAola WHEHQ KHS Aol AAREA o]

E2 olAS 2t vk A, o5 AN ERY A

Alz=gl o] sfejtiel e FE AAFEEE A% A mdge 919, 3% 29S UML(Unified Modeling
o] mde WS ARgetaL 11 9] $A(feature) A%l Language) o] Wdlte] g AFrt glojght) o
2dg whHE ARSE I ATk AR A RS 58 Al A, u=Ux 7pR7F 29l whel A st s
2wl 24 T v, 314 7k e HE =gl a7 7 FAAe)a1, 7PAA W ZU 2 R A2
of mdee] ¥Als vk webd, HA 2aY W2 8 SOA(Service Oriented Architecture) 7]4He] AJH]

*Corresponding Author : Chee-Yang Song(Kyungpook Univ.)

Tel: +82-54-530-1453 email: cysong@knu.ac.kr

Received October 2, 2015 Revised December 7, 2015
Accepted January 5, 2016 Published January 31, 2016

733



S| Eerel=EA A7d ALs, 2016

2 A8 o] A-&5 a1 9tk o]el, Fig. 13} o],
BPMN(Business Process Modeling Notation), EPC
R PR ESEES
3A Zd(eFd FM)Z #3135}

o] Rdle UML o] g3llA B Al

(Event-driven Process Chain) 52
29 Yy, o2
A %

o)
RS

slo] A= FASE0] Al Slo]
ZeAse & 5

o4l A

Zle] A et

1
1. Business : 3. Software
: Service— based i
Medeling HD G | Modeling
Methodology > | Methodology
(BPMN) Wib;y : (UML)

- Single application
development -

- Enterprise system{—=—
development-

Modeling
Methodology
(FM)

Business process — based :
- Group domain :
I
1

Featuremapping

Feature-based
Component mapping

development -

Fig. 1. Methodology based system development process

ol& Zu] A%HoR tehdl Ao Fig 20]th. Fig. 2

}\1 H]Z\,]}\ :uﬂo]g EH/}DLvo_g BPMN Rul=2 1;];(],

ol
letaL ojuf tha= LHRle] AH FF Bl Itask)E 2
akar, o] dlzael vhal $4 RAR FE Avlzst o}
W oMHl a2 zdgditl UML 228 AMEsl EA
ZEAEME aTHE T 5O N ANaE 2
Business
Domain

-

<“A” Domain >

< Common Task =

<%“B” Domain >

/

Business model
(BPMN Model)

. \\ /
rask
= AR i
“4-17” Business
Process / . \

[>
T,
(o3

A A =RE FEE
TolA vz 2 2R H(BPMN)OlA
d "W (Feature Model: FM, °F3)o 29
S A3l ke AF7E delstth (17004,
M 2~(BPMN, Activity model) Z5-E =3l
HEFM)S B8] 93 ES AlA g AEuE
(actlv1ty)§—% faAo| AR HAA o)L 1E3sle}
, °] Iws AR vEaEe] A wds AAgth
A

o el el

N
e o

7]

=

3

\n)

=
=
S

2)

rE tg 0

=
&+

PN

N 2 =
e

“ v

B
(]
=2,
Lo
(o

[e}

-1
4n
)
—LJ
SO
=
lo,
gg

i)
it
rlo
o

M

%3
BEN-HE oz

j8

General
Domain

L+

Specific
Domain

L+

< Common Service >

— .
cm— N 27 O
o
= Variability Service > | _, =“B” application >
-
-
A -~ - - ]

=%“A” application >

s

<

Domain model
(Feature Model)

Application mod
(UML Model)

e

Fig. 2. Domain- and Model-based System design process

734



% 7]49F BPMN R2d9] Feature REE W3 7|

ZU2z mdE Y 94 Beze) 455 T2 WES
Eud 4 glow, nzUs may A7) 314 % )
WS US BYAE 5 US Aol
B mRo P 2304 WEU2 vE, 77 na,
o5 HAZ MBS ATAFE AR 3G 1=y
2 mEAA BE ABFH B, agIAE &
ALY E A2HS e A AAE B, S
A A7l 97k ved
2. HEgy

2.1 BPMN 221} 3|X =

BPMN[2]> OMG(Object Management Group)<]
E—i—oi/ﬂ H]Z]/]}\ M.i/q]/\__ E]X]—O] 3 /\ oI‘—
=3hd A7 m7Igoelth. UMLE] & K Y(activity
model) 2.0t g ¥ @S Zhet)h o] BEe] 74 8
e HEHIEZL Siqjeln, AAA Q4% AND-split,
AND-+join, OR-split, OR-join, XOR 5°] ¢t} o]&3k
QASE 7HA L A old BPMN V2.02] wlelrdel [3]

3L
It

D0 = =

aea g e @b Ak E [s)ld
BPMN Ede] Fxijds 20702 EFotr seld
BPEL(Business Process Execution Language)™}

XMI(XML Metadata Interchange) =2 HAHE HAE
o} vk, [4]91A BPMNS ARS8 AJH| 2= A& H|=
Yz mdy] s A g

A Sxek 25 ko] #wAel sl SPL
(Software Product Line)2] 73 e AEE AR
£ ASH Ef 729 e gdste AR 2dolt}
[6]. [7191A 3]A = «“F4, Hl2=EH 1 v 2 {7
olokst= 7] HI7154 F48E Hahs R 9
TARFeIU 54 ] 7)solet Aofdit SAZ uA
A 24% AND, OR, composed-of, generalization/
specification/implemented-by, mandatory, alternative &
o] Sith [8]olM FA RS wieted 31 11 e A5 A
o). 3x 7|Nke] EdlE] W o2 FODA(Feature-
Oriented Domain Analysis)[9]°] 213, 33 2] A|A}-E-<]
719k FORM (Feature-Oriented Reused Method)©] )
th (101014 AjAkEol 71Nk ZeHE glEdt 7]
o A8 A8E A% PRES AN

o
AERSIESS

)

57,

735

2.2 BPMN—Feature—UML 22 0| Hat

BPMN E2S& 33 mdzo] Wikl g [1]9A4
Zﬂ/‘lé@‘iﬂ} o] 712 H|ZYXA ZEA AR ‘:Uﬂ
*M 0}71 <fel o 1”*«1 vz HEHEE
dAds 104%\3}.

va=

3 ]moﬂ «]EH &4 3A
]%ﬁrOHH waete}, e, o
el o3 1EsgtoRA 1
WS A Yske At =7
L 299 wgte] diglA, [11]2
219l ] UML Wlepdo] 5 2y g
TE 24Pt & AAE HEUER
o= wlgste] wEsATE HEg [12]914%
© 2 Product, ProductLine “12]3l 3|AH =
AES] g gloz 45 WIS vFs9h
UML =7 Z#HYEZ 7l (Product line
development)S & ADETo] gl
(1310141 T [14] AH12= A3 7]59] UML &
A3} v 7159 3A BEE fxRlsta, o] E

7153 v71% 0] € UML AlH| 2~ 2] A4
S A g

=

» o

ol oy et
NGB L oo
"

N

Fgmg

3. BPMN Z2Ho| 3|X =2
Hlzy2s mdo 314 mdw et
H]E]/Z 2 A 2(BPMN)$} &I E g o]
S ojn|gitl, BPMNS 13 &1
ZFE 78k T2 A2 mEE ojojo|n,
diotd] whaf, i el
AET} 15 ko] ARA BHEH
Eg] 72 A4 =Hd AR B
mdzke] Wk f o] %&6}%
BPMN &7} §34 wdlgke] gk
< Fig. 337 2t} Fig. 3914, AAA
ojw A|2glo]
A=,
Zgolgl Wk 1o o) 3 Rds

>
2

T
T

4 [k V1°
L)
o
|m
)
o

o
ol
S
&

i<}

=)
2 1%
2 oy o[> b

oot K
)
[N

s o —
5_7‘4*5 O

ol
2

¢

E:(
-1
Buipye.)

ofl
2
o
R
X

3
N
Hi X dov fd o ofm @

)
i
)

L
ot
i m

wy M
24 g

frone

o
H|ZY2 ZgA| 20 th3k BPMN 22
T2 714k A
A8 Aot

J o] malo] A 4k %



HERE TP

o5l

=E2A A7dE AL, 2016

(3] 8t

2 A

Business Service Modeling

Domain Service Modeling

-1 XLBPMN
tamodel [4]

| mapping

subtype

L-BP]
Model

[ Service oriented metamodel ]

Feature
Model

< Metamodel level >

Netamodel [s1

mapping !

subtype

Profile and rule

of transformation

based on Metamodel
-Element based conversion
~Syntactic based conversion

used
Modeling |
clements -->

+ applied

[ Service oriented modeling artifucts |

v
Target describe BuildingXL-BPMN transfer Making Feature
et modelfor  [--7-== Model for XL BPMN
target domain | model

Fig. 3. Approach model for the translation between

< Model level =

BPMN =

VAm’vig/ =Uu A =
i=1

v} -
Retationship =

n
U
i=1

=

J=1 J

{ BPMN; | Activiey, Reiationship }

n
U {54}

{RA; | RO;}
1

I cs

n
R; U

BPMN and FM
& o] W5 el o] Fig. 40|t} Fig. 404
AU 22 X|go 2 A L2AAE 3 WAZ F4(CIM:
Conceptul Independent Modeling, PIM: Platform

Independent Modeling,

PSM: Platform Dependent

Modeling)3}*] XL(eXtended Layered)-BPMN(¢]3} <F
3 BPMN)olA  3]A

component

2z,

model =, T3

o] EH2 Jogical

Zdl2ol  WSEL(Web

Service Execution Language), WSDL(Web Service

Description Language), physical component model®]

oj2 Rz wg HHgS
of & oA s dstaatsh=

wolFT), 8 Ausg] B
W] gojolck

SAi+ service activityS WER™, RAi+ relation
ANDZ 91|}, ROi+ relation ORS F &3
A B FRE didl the 2ol Hsit.

n
FM = igl{ FM; | Feature, Retationship }
n n
YFeature = U Fi =.u {F}
i=1 i=1

n n
VRelarionshi;o =u Rj =u
J=1 J=

{RA; | RO; | RG; | RR; | RE: |RRO; }

o]7]A, Fi A °]H, RAiIT relation AND, ROi+
relation OR, RCi+ relation Composed-of, RRi+
relation Requires, REi+ relation ExcludesE 717} UE}

e,

== =
3.1 BPMNzt 3|x{e| 2 Ho| A=, T B s 3 FEER ahe WY
BPMN L9y} 3] mele 2y L7} Ao|slm TZE JHATE wEbA, 249 (AL ZEA 2o
Modeling | Service Analysis Service Design Phase (PIM) Service Implementation Phase (PSM)
phase Phase (CIM) - Business modeling to Domain modeling - - Software modeling -
Logical Physical
. XL-BPMN XL-BPMN Featu < BPEL : ¥
Applying . k lev ::;ﬂ:ie Component model WSDL Component
model (Domain-task level) Service level model model
pmmmmmmmmmee -~ )
Grouping L <_0_3P_P‘_-“§_>’ APackage
' 4 Execution
Model N component
. N Ay=TA-a <hpws:sequences
design s =7 '_" Client <bpws:receive
o parmerLink= A-a
40 “ustomer” AV omp.
- —Ab poriType= war
. — S omp. “ns:order
reri R cpeime
. operation=
@ O -’ Leaf-Feature — N Aa
= ‘omp.
jar
activity
N e ”

Fig. 4. Research scope in this paper

736



% 7]49F BPMN R2d9] Feature REE W3 7|

3.2 BPMN RHo|
BPMN H]ZU2
F4e WA BPMN 228 153
A 39 AAE Bk
3 QA7 a3 O
She HAE A

)

3.2.1 229 7|Ht BPMN 29| 7|55}

BPMN FE& £ua Z2aAxs A 2ddld) vl
3, FM Ra2 724 EA(7]%5) 49 Edolt} o]

o, AFH FEZ 9 ANE A e,
BPMN melio] oejule|57ke] T8t Basi of
W, o] 15 A9 HAZ AP

T3 3-1 BPMNEE IF3}, IFAAYA)
259 A4S BPMN Bddol A 2 o) &dlof
71F3NA 919k akele] HEHIEE 2 LEstkeih
729 "= Z7(AND, XOR %), v &
3, ¢xke] #eo] 9drk

T% HHo| thHAE nestedd A-F-, o Al 1

w8 AT

i

- BPMN 229 pool, lane7} oW, o]& T2
23y JEMEER 1FEE 5 vk

- 25U HEMHERE] 7154 5 52 o] vA f
Aol et A7) siEe] #AG o] 1EFS A
g 9len, a5 IAE Ak deth

o I A AHE IFHEE IF AAE W =T

TECES) FAY WAL FAAEE dEH HES

FAote olgor Atk

IF FAEe] dig Hd9 IAAE S o

14 3A 7] TAIE BPMN Aol 1 &3t

Al(nested, sequence)oll =34 W3 Sl nested

g, 1w AAEC] A (AR A 2E
=, sequenceZtd 4 A1 AF) A LS A
‘ggitt.

kel BPMN R9lo] LEA|A 27} £z 0t ¥o]

N

s

i

_:'L_}-

737

ATA 91l 15 FA e} a9l HEJHElL] AR
TAE 2 A 71 FMo| Al T) widol 4749
Fig. 1091AA7 171 o]/e] 211 sidS 71zl BPMN

=
o

]
=

2l A9 3 AS o) FMe] AAdH T
I2FEE Hd 2 A skl ol FE7E
BPMN E.dle] 7bolw], 7hisdo] g2 Fis 2l 9l
7] wl&olt}.
3.2.2 QA9 X 7|Ht BPMN-FM ZEIZt HEt

BPMN Edlo|| tfa)] 372 3-10] o|AsA A
OFES e R FAE ahe R 7ukEiA FM
g2 g3l Table 1> BPMN ez
o] webr] FME WA, 245 §gho
t}. o|u, BPMN9| 7} REg] 9AES

Gl wpghA vlEE= FMe 7 242
, 7% 7]§F W3k BPMN 249 &
A 71k} ZEA 2 Ve R B

it
lo

g
o

2
4 X oft

~
4
_C:L
2
=3

P

o M 0 rE 2 Ju jg

4
>

o

L
et
&
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El t
Task (service level) cmen
. based
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Flow .. based
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N
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Connection Exception flow based
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flow (process)
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pool Pool Not
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artifacts|objects Data object Not
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Activity Feature Group feature
registerCustomer customer
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transfer transfer
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Table 5. Comparison with approach characteristics and translation method

Evaluation items

BPM-to-FM [1]

Proposed method

Transformation process and used model

BPMN(or AC) — UCM — FM

BPMN — FM

Conversion characteristics

Identifying business process
based on similarity

Element- and syntactics—based model’
transformation

Generation technique for upper feature
and target model

Folding mechanism with
use case in UCM

Grouping mechanism with
activity in BPMN

Intuitions of domain analyzers

Heavy dependency

low dependency

Accuracy of converted/generated FIM

High

Middle

Supportability or implementation of
conversion tool

Low possibility or Difficult

High possibility or Easy

appropriateness according to
Scale of application system

Suitability to application of
small scale

Suitability to application of
above middle scale
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