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Abstract The Software Product Line (SPL) engineering is one of the most promising software
development paradigms. With Feature-Oriented Reuse Method (FORM), reusable and flexible compo-
nents can be built to aid the delivery of various software products such as mobile phone and digital
TV applications based on commonalities and variabilities identified during Feature modeling. Model
Driven Architecture (MDA) is also an emerging technology which supports developing software pro-
ducts to work on different platforms with platform independent models (PIM). Combining advantages
of these two approaches is helpful to build a group of software products which share common Features
while working on various platforms.

As first step to combine FORM with MDA, we extend UML2.0 with profiles by which FORM
architectures and parameterized Statecharts can be modeled. Secondly, we provide rules to examine
whether Features are allocated at positions of elements of Statecharts consistently between a Feature
model and a parameterized Statechart. Some rules are designed to check the consistency between
FORM architectures and parameterized Statecharts.

A case study on an elevator control system is provided to demonstrate the feasibility of our
modeling approach and consistency checking rules.

Key words : FORM(Feature-Oriented Reuse Method), UML, MDA, Parameterized Statechart,

SPLE(Software Product Line Engineering), Software Engineering
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@ For all fafb €Feature and sa,sb € state,
if fa € Feature(sa) and fb &€ Feature(sh) and
Type(fa,fb)="consist-of’, then sb € sa.substate
@ For all fa,fb € Feature and sa,sbh € state,
if fa € Feature(sa) and fb € Feature(sb) and
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Typel(fa,fb)="gen-spec’ then sa.transition C sh.tran-

sition and sa.state C sb.state
@ For all fa, x & Feature and sa € state,

if fa € derived_require(fm,x) and fa & Feature(sa)

then sa € RVPS(s,x)
@ For all fa,x € Feature and sa € state,

if fa € derived_mutex(fm,x) and fa & Feature (sa)

then {sa} N RVPS(sx) = @
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<<profilex>
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portBi 1‘ Afmg portBi

.dilngportBn.dmg portBu dmgportBin dilng portBiy 1
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— [ i léce ¢ 4
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a8 9 TE A2 oFER masad §4E Alold] #A

@ For all el,e2 & FORMEntity, if el=e2 then 71 A Abole] AR 4 1
el name#e2name a8 102 o} EA 24 oEY Hede Bg
@ For all e € FORMEntity and f € Feature and ¢ < el Aol QEEdA &8 TEZ(W), 9

€ FORMConnector, if f € Feature(e)¥ and ¢ € TEJA JF 22029), 48 B AIEZER), A

e FORMConnector and f.type = ‘optional’ or dejo A &8 E24Y), 28 S 38 TEZ(GY),
f.type = ‘alternative’, then f € Feature(c) e ZTEAM JEEREH) oWETL AYE 5 o]
@ For all e,el & FORMEntity, 3¢ € FORMCon- of gt} 2me v g o] et

C* =
nector such that e —— el®

@ For all ¢ € FORMConnector, n(c. FORMRole) =
n(c. FORMEntity)
® For all e € FORMEntity, n(e FORMPort) =
n(e. FORMConnector) :
FORMEntity7} #4943 o1& 7HAA g=thd o7 13 10 op1EA a4 ojHlES] AP
37} REsiA dAE ¢ ok E=Z o] A
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*Rule2-1. Parameterized Statechart®} FORM ©}
D For all e € FORMEntity, p € Outputport,
4) FA(x) * x € FORMEntity or x € FORMConnectord ™, #A se,sp € ASADALStatechart

x)8 2l %o embedded Hol Y= MBS HFL g}

c* =
5) — 9] onlE A%ed) FORMConnector & ZF3Hd, x25E y
77 428 + Aot dvleldt. e.FORMPort

if se € statechart(e), sp € statechart(p), p €
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then generatedevent(se) N waitingevent(sp) = @
@ For all p € Qutputport, r € Inputrole,
sp,sr € ASADALStatechart

if sp € statechart(p), st € statechart(r), r €

p.rolebinding

then generatedevent(sp) N waitingevent(sr) = @
@ For all r € Inputrole, ¢ € FORMConnector,
sr,sc € ASADAI Statechart

if sr € statechart(r), sc € statechart(c), r €

¢ FORMRole

then generatedevent(sr) N waitingevent(sc) = @
@ For all ¢ € FORMConnector, r € Outputrole,
sc,st € ASADALStatechart

if sc € statechart(c), sr € statechart(r), r &

¢.FORMRole

then generatedevent(sc) N waitingevent(sr) = @
® For all r € Outputrole, p & Inputport,
sr,sp € ASADALStatechart

if st € statechart(r), sp € statechart(p), p €

r.portbinding

)

then generatedevent(sr) N waitingevent(sp) = @
® For all p € Inputport, e € FORMEntity,
sp,se € ASADALStatechart

if sp € statechart(p), se € statechart(e), p €

e FORMPort

then generatedevent(sp) N waitingevent(se) = &
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