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Ab ac :

E abli hing and main aining a of a e p od c line fo a e ie of imila applica ion i a comple
and ime-in en i e p oce , hich can onl pa back i co if he p o ided of a e componen
achie e a high deg ee of e eabli . F he mo e, in man domain , incl ding a omo i e, abil-
i ill al a be p io i i ed o e e abili . In eg a ing a e of e i ing imila b indi id all
de eloped p od c in o a e able p od c line i of en e ime-in en i e. I i be e , b ill
ime-con ming, o feed he e l of a ne p od c back in o an al ead e i ing of a e p od-
c line. D e o e o ce con ain fo he ne p od c , nece a e o ce a e a el p o ided.
A a con eq ence, a p od c line i of en endange ed b becoming o da ed and h le able.
The efo e, he e abli hmen and main enance of a of a e p od c line need o be ppo ed b
p oce e and echniq e hich allo o de i e nece a info ma ion f om nning p ojec i h
onl mino o ideall non-man al effo . In hi pape , an agile and emi-a oma ed p oce o e ac
and main ain a of a e p od c line d ing he pa allel e ol emen of e e al p od c i p opo ed.
Thi p oce i ba ed on PERSIST, an ind iall ed app oach hich combine agile echniq e
and ainable, long- e m a chi ec e de elopmen . A he end of hi pape , he c en a
and achie emen of PERSIST a e di c ed, al ead implemen ed echniq e a e e al a ed in he
con e of he a omo i e po e ain, and f he po en ial a e highligh ed.

1 In od c ion and Mo i a ion

In he a omo i e domain, he comple i of of a e f nc ion and he demanded q ali
anda d , e.g. CMMI, ISO , a e ill g o ing, hile in he mean ime he e pec ed
elea e c cle ge ho e and ho e [B ]. In addi ion, he ehicle a o n in o a
ma de ice hich i able o in e ac i h i en i onmen and o eac a onomo l . A
a con eq ence, f he a pec , ch a ec i o p i ac , ecei e a highe p io i i a ion
[P ]. Fea e , e.g. connec i i , hich eem o be of no impo ance in he a omo i e
domain, ma become manda o fo he c ome , hile main elling poin of he pa ,
e.g. d i eabili , co ld i ch o econda p io i if no connec ed o he digi al o ld
p ope l . In pa allel he comple i of he gene al eq i ed f nc ionali of he a omo i e
po e ain i inc ea ed, a mo e and mo e anda d ha e o be f l®lled.

1 Sof a e Enginee ing, RWTH Aachen, Aho n aûe 55, 5 4 Aachen, h p: . e- h.de
FEV GmbH, Ne enhof aûe 181, 5 8 Aachen, h p: .fe .com
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Thi p- o-da e cena io i a g ea e ample fo he f eq en l changing and ha dl p e-
dic able demand in oda a omo i e ind . Who can en e ha fea e hich a e
iden i®ed a nece a oda ill be eq i ed in a imila fo m omo o ? Wha i he ad-
eq a e ime f ame fo long- e m a egie in he con e of ho e and ho e elea e pe-
iod ? Ho can al ead e abli hed of a e c e be connec ed o ne b-domain
and he eb keep a ma im m deg ee of e abili ?

In [RPS14], PERSIST (po e ain con ol a chi ec e enabling e able of a e de el-
opmen fo in elligen em ailo ing) ha been e abli hed o gi e ® an e o he e
q e ion in he con e of an enginee ing e ice pplie . Thi app oach in od ce agile
me hod o be able o eac ¯e ibl on eq i emen change and o ed ce he d a ion of
one de elopmen c cle and p ojec q ali i k d e o con in o in eg a ion. In addi ion
anda d like AUTOSAR and he ISO 5 1 ha e been aken in o con ide a ion d ing
he de elopmen of PERSIST o en e a high deg ee of q ali and o be able o compl o
eq e ed fo ma in oda a omo i e ind . PERSIST foc e on mall de elopmen
c cle in hich a mall amo n of of a e componen a e planned, eali ed and e i-
®ed. The e componen a e e ifed a oma icall b he nigh l b ild e e mo l . The
app oach a cce f ll applied ® in he con e of a o- age bocha ged ga o-
line engine [RPS14]. Ba ed on hi e pe ience, f he applica ion ha e been pe fo med
[VRP15, Ri15].

Ne e hele , he e abli hmen and main enance of a Sof a e P od c Line (SPL) in he
con e of he dail o k of a pplie ha o face e e al ongoing p ojec in pa allel. Each
of he e p ojec ha e imila demand , b diffe en c ome . Of en he e c ome a e
onl in e e ed in he de elopmen of a p od c a he han in he e abli hmen of e able
of a e componen o a comple e of a e p od c line, a lea no in he deg ee i o ld
be f®cien fo he pplie .

A a con eq ence, an app oach i eq i ed hich allo he p ojec eam o foc on he
implemen a ion of he eq i ed p od c , hile i i po ible o con in o l e abli h and
main ain a SPL in pa allel i h minimi ed effo . The efo e, i i nece a o f he e -
end he collabo a ion be een Agile Sof a e De elopmen (ASD) and Sof a e P od c
Line Enginee ing (SPLE), e l ing in Agile Sof a e P od c Line Enginee ing (APLE).

In hi pape , e p opo e ch an app oach ba ed on he al ead e abli hed f ndamen of
PERSIST. The pape i c ed a follo : in Sec ion e gi e a ho o e ie abo
SPLE and ASD o be able o gi e a mo e de ailed o e ie of he c en a in he
e ea ch ®eld of APLE. The ec ion ®ni he i h mma i ing me ic hich b ild he
fo nda ion fo he p opo ed app oach. Sec ion , de c ibe he p opo ed app oach in all
de ail, hile in Sec ion 4, i applica ion i e al a ed. Sec ion 5 mma i e ela ed o k
and in Sec ion open poin a e di c ed and f e o k i de i ed.

Fo nda ion

SPLE [PBL 5] foc e on e abli hing a e able pla fo m fo a peci®c domain hich
allo o de i e e e al c omi ed p od c in an ef®cien manne (Fig e 1). The SPLE
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pa adigm di ide he de elopmen in o o epa a e pha e : D ing he Domain Engi-
nee ing (DE) pha e he mo common a pec of he domain a e iden i®ed and ba ed on
hi anal i a of a e pla fo m i de i ed. D ing hi ep, he commonali and a i-
abili of he p od c line a e de®ned. One impo an ep i he de®ni ion of a efe ence
a chi ec e hich ep e en he common high-le el c e of he p od c line.

Ba ed on hi e abli hed pla fo m, domain a ifac a e e ed and open a ia ion poin
a e bo nd o e ac a peci®c p od c d ing he Applica ion Enginee ing (AE) pha e
[PBL 5]. To e p e a iabili in domain a ifac diffe en anno a i e, compo i ional,
and an fo ma ional a iabili modeling app oache ha e been p opo ed [Sc1 ].

A SPL can be e abli hed ei he in a p oac i e, eac i e o e ac i e manne [K ]. The
p oac i e app oach de i e he hole p od c line f om c a ch, hile he eac i e ap-
p oach de i e he p od c line in an inc emen al manne . In man ca e , he ini ial p od c
line i de i ed f om a gi en e of p od c , he efo e an e ac ion i pe fo med.

ASD ni e a e of me hod hich a e b ild pon he Agile Manife o 1: p io i ing
indi id al and in e ac ion , o king of a e, c ome collabo a ion and e ponding
o change o e p oce e and ool , comp ehen i e doc men a ion, con ac nego ia ion

and follo ing a plan. Thi i achie ed b pe fo ming mall de elopmen c cle hich
a e d i en b ela ed accep ance c i e ia. Long- e m anal i and de elopmen plan a e
a oided a f eq en change a e e pec ed. SCRUM [Sc 4] o e eme P og amming [BA 4]
a e pop la of a e de elopmen p oce e in he con e of ASD, hile Te D i en De-
elopmen (TDD) [Be ] and con in o in eg a ion a e o of he mo common agile
me hod [GPM 8].

SPLE and ASD bo h p e a he ame a ge : c ome a i fac ion and ed ced ime- o-
ma ke [DÂõ11]. I ha al ead been demon a ed ha bo h app oache a e able o achie e
he peci®ed goal [CN a, Li 4]. In addi ion, bo h app oache gge o manage f e-

1 The Agile Manife o. http://www.agilemanifesto.org

Requirements Tests Architecture Components

Application 1 – Artifacts and Variability Model
Application N – Artifacts and Variability Model

Requirements Tests Architecture Components

Domain Engineering

Application Engineering

Fig. 1: Domain and applica ion enginee ing (ba ed on [PBL 5]).
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q en eq i emen change ef®cien l [TC ]. In he con e of APLE, i i ied o e -
abli h a h b id of bo h app oache . Diffe en e ea che a e con¯ic be een ASD and
SPLE [MRS1 , HF 8]: he na e of ASD enfo ce ho de elopmen c cle i h a ho
planning pe iod, hile he e abli hmen of a SPL eq i e he p edic ion of pcoming
eq i emen b an in en i e eq i emen anal i pha e.

Red cing he long- e m in e men d ing he DE pha e i one of he main ea on fo
combining SPLE and ASD. Enfo cing he pe fo mance of DE befo e he AE ha been
iden i®ed a e co -in en i e and i k [DÂõ11]. E abli hing and main aining a SPL
lead o igni®can coo dina ion o e head and lo e elea e c cle [Bo1 ]. In he con e
of f eq en l changing demand , he h ea of lo ing long- e m in e men become e en
mo e eali ic. Fo a pplie adi ionall dealing i h f eq en change eq e f om c -
ome and i h ha ing lo in e e fo long- e m in e men , he e a pec a e of e en
highe impo ance. In addi ion, [Ca 8] highligh he impo ance of an in en i e feedback
f om AE eam o he DE eam. One po ibili o a oid long- e m in eg a ion co ld be en-
fo cing a ho - e m in eg a ion, hich o ld mo e he effo o malle b mo e f eq en

em in eg a ion [Bo1 ].

Ve impo an fo an i e a i e e ac ion of a p od c line ba ed on e abli hed p od c i
he nece i o iden if he mo applicable pa of a p od c fo an e ac ion. The efo e
i i ine i able o de i e ela ed me ic . In [Be1 , BRR1 ], a e of me ic o mea e
ch an abili i de®ned. The e me ic a e ba ed on h ee le el of componen imila i :

® , he componen name a e compa ed (e in icall eq al) af e a d hei in e face
( n ac icall iden ical) and ®nall hei beha io ( eman icall iden ical). While he in e -
face imila i i de i ed on he ba i of id and igna e onl , he beha io al imila i
i e al a ed b appl ing gi en e eq ence . In [BRR1 ], he me ic ha e been adap ed
o al o mea e g ad al imila i ie be een componen . Thi kind of ela ion hip model
ha been applied o iden if componen hich a e, o a peci®c deg ee, ei he imila o
all o he p od c , j o one o o none. B appl ing hi model, diffe en igna e a e
ma ched ba ed on hei ela ed o p onl .

Applica ion Enginee ing foc ed Sof a e P od c Line De elop-
men

Recapi la ing he a emen f om Sec ion , a SPL de elopmen me hod i eq i ed
hich p o ide e en ial feedback fo DE d ing AE, b ed ce he addi ional effo

fo AE o a minim m. A me hod hich doe no eq i e long- e m deci ion and hich
keep he SPL p- o-da e and iden i®e ne po en ial fo e able componen i needed.

In he follo ing ec ion, ch a me hod i de c ibed hich i ho n in Fig e . The
colo ed ac i i ie ep e en ac i i ie hich a e pe fo med b DE, hile he hi e one
a e pe fo med d ing AE. The main impo an de elopmen a ifac ed d ing hi p o-
ce a e he efe ence a chi ec e, p ojec a chi ec e, componen peci®ca ion, e ca e
and he componen implemen a ion (no ho n). In gene al, he de elope f om he AE
ha e acce o he efe ence a chi ec e of he SPL, hile he de elope f om DE ha e
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1 Specification of
new component

2 Comparison with
reference architecture

6 Comparison with components
of the product line
and other projects

4 Reevaluation
of assignment

3 Assign component
to project architecture

5 Implement new
component from scratch

AD

[yes] [no]

[yes]

[no]

Component part
of the reference

architecture ?

Found already
existing
component in
the reference
architecture?

[no]

Similar
candidate
Identified ?

7 Implement component
based on

similar component

8 Variability
potential
analysis

Candidate for
a variable
component ?

[no]

[yes]

9 Implement
general component

[yes]

Fig. : Me hod fo agile of a e p od c line de elopmen foc ed on applica ion domain.
(colo ed = DE ac i i ie , hi e = AE ac i i ie )

acce o all p ojec and ela ed de elopmen a ifac . In addi ion, each p ojec ha a
peci®c p ojec a chi ec e hich i e imila o he efe ence a chi ec e.

The p opo ed me hod follo a componen -ba ed AE-® app oach: he main i em of he
of a e a chi ec e i a componen and an peci®ca ion fo a componen i ® ai ed
d ing AE. A componen ill onl be con ide ed o be ede igned in a mo e gene al a ,
if i i p o en ha a co e ponding demand i gi en and a gene al componen i a eali -
ic oppo ni i hin e e al p ojec . In addi ion, AE hall gain mo bene® f om he
al ead e abli hed p od c line and componen hich a e c en l de eloped in diffe -
en p ojec , i ho being lo ed do n b he b den of being dependen of gene ali ed
componen . Ne he ep ho n in Fig e a e de c ibed in de ail, he eb he o de
de®ned in Fig e i follo ed.

In he ® ep, a ne componen i peci®ed (1 Speci®ca ion of ne componen ). Thi
i done b pe fo ming a ® d af of he in e face i h a ela ed f nc ional de c ip ion.
In addi ion, i po i ion in he of a e a chi ec e i e ima ed. Thi i done b con id-
e ing he efe ence a chi ec e of he SPL ( Compa i on i h efe ence a chi ec e).
In he con e of PERSIST, componen a e hie a chicall a anged in a e of compo i-
ion . If a i able componen can be iden i®ed, hich eem o be imila o iden ical
o he peci®ed componen , he name and loca ion of he componen ill be adap ed o
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he efe ence a chi ec e. Thi i he ® ep, he e he SPL ppo he de elopmen
d ing AE. Comple a chi ec al deci ion can of en be ppo ed b e pe ience f om
he pa ( hich a e o ed in he efe ence a chi ec e). In ca e he componen canno be
mapped, a peci®c po i ion in he p ojec of a e a chi ec e need o be de®ned (
A ign componen o p ojec a chi ec e).

In gene al, he in od c ion of ne componen (componen hich a e no pa of he
c en efe ence a chi ec e) ho ld be a oided, he e po ible, o ed ce he comple -
i of he efe ence a chi ec e. In addi ion, f he e al a ion of imila i ie can onl
ake place ef®cien l , if componen co ld be mapped o a imila con e (name, compo-
i ion). The efo e, in a econd ep he deci ion made in A ign componen o p ojec

a chi ec e, i ee al a ed b he DE eam o a oid an fal e nega i e (4 Ree al a ion of
a ignmen ). Onl if bo h he AE eam and DE eam canno map he ne componen o he
efe ence a chi ec e, a f he imila i anal i ill no ake place. To ed ce he effo
fo AE d ing ep Speci®ca ion of ne componen he main e pon ibili o a oid fal e
nega i e lie i h he DE eam. If he componen canno be ma ched he comple e imple-
men a ion ill be pe fo med f om c a ch (5 Implemen ne componen f om c a ch): no
bene® can be gained f om he SPL b he addi ional effo fo he AE eam i al o mall.
F he mo e, he ne componen i added o he efe ence a chi ec e af e i loca ion
ha been ag eed on (can al o be applied af e ep 4 Ree al a ion of a ignmen ).

If he componen peci®ed in he con e of he p ojec can be mapped o a componen
an e in ical eq ali [Be1 ] ega ding he efe ence a chi ec e can be e abli hed. Thi
connec ion canno onl be ed o compa e he componen , hich i c en l nde de el-
opmen , i h gene al componen of he SPL b al o o compa e i i h o he indi id al,
b e in ical, eq al componen f om diffe en p ojec .

D ing ch a compa i on ( Compa i on i h componen of he p od c line and o he
p ojec ) he mo imila componen i de i ed b he DE eam b appl ing a g ad al
e ion of he iden i ela ion hip model [Be1 ]:

D⇡(c ,c ) =
|W |

|Sc [Sc |
i h W= { 2 Sc |9 2 Sc : = ^b = b } (1)

he eb he n ac ical in e face e Sc j of componen c j con i of conc e e igna-
e k = id⇥P(N,R, [TY PE], ..}) and bk : k !P({N,R, [TY PE], ..}) p e c ibe he

beha io of he igna e k [Be1 ].

To be able o iden if eman ical imila i ie a oma icall , co e ponding e ca e need
o be p o ided, a gge ed in [BRR1 ]. A con eq ence a TDD i eq i ed o de i e
imila i ie a ea l a po ible. If he canno p o ided, onl c al imila i ie ill
be e ac ed a oma icall . A eman ical anal i ha o be pe fo med b e pe , con a-
dic ing he gene al goal o ed ce he addi ional effo fo he AE eam o a minim m.
In he be ca e, he imila i i 1 %: he hole componen can be e ed di ec l , no
addi ional effo i gi en. In he o ca e, no ef l imila i can be iden i®ed: he com-
ponen ha o be implemen ed f om c a ch (5 Implemen ne componen f om c a ch).
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If a candida e i h a imila i lo e han 1 % i iden i®ed, hi candida e can be ed
b he AE eam o ®nali e hei o n peci®ca ion and he implemen a ion can be ba ed on
he p o ided de elopmen a ifac ( Implemen componen ba ed on imila componen ).
The AE eam doe no pend an addi ional effo on implemen ing a e able componen
hich i able o f l®l he eq i emen of bo h o mo e imila componen . The iden i®ed
imila i ie a e onl ed o peed p he de elopmen d ing AE.

In a pa allel ep (8 Va iabili Po en ial Anal i ) he DE eam e al a e if he iden i-
®ed imila i ie p o ide eno gh po en ial fo a gene al e able componen . Ba ed on he
amo n of imila componen and he deg ee of imila i on c al and eman ical
le el hi deci ion ha o be made ( Implemen componen ba ed on imila componen ).
If he po en ial i high eno gh, he DE eam ill implemen a gene al componen hich
can hen be e ed in f he p ojec .

Depending on he ac al mile one in he p ojec and he nece a effo o implemen
he gene al componen , he AE eam co ld al o decide o kip hei o n indi id al imple-
men a ion and di ec l appl he gene al componen . Of co e hi o ld f he ed ce
he effo d ing AE, b in gene al i i gge ed ha he nece a ime f ame o e-
o ce a e no a ailable. If co e ponding e pe i e and e o ce a e a ailable, he AE
eam co ld al o implemen he gene al componen , he efo e pe fo ming a DE eam a k.

The p opo ed ep en e ha he AE eam al a peci®e componen hich a e a
clo e a po ible o he al ead e abli hed efe ence a chi ec e and ela ed gene al com-
ponen . In he be ca e gene al componen can di ec l be e ed. Addi ionall all
de i a ion of he efe ence a chi ec e can a oma icall be po ed and he deg ee of
a ia ion e al a ed. The efo e he po en ial degene a ion of an e abli hed p od c line
can be ob e ed con in o l and a nch oni a ion be een p od c and p od c line can
be pe fo med i e a i el .

4 E al a ion

Since he ® applica ion of PERSIST in [RPS14] i ha cce f ll been in od ced in
14 diffe en p ojec (RCP and e ie de elopmen in he con e of he a omo i e po e
ain) . The p opo ed app oach co ld in pa be e abli hed a he FEV GmbH. Ba ed on

PERSIST hich p o ide a e of anda d ega ding componen and da a pe de®ni ion
i ha al ead been po ible o e al a e po en ial and nece a imp o emen . The de-
c ibed ac i i ie a e j an e en ion of PERSIST, no co l adap ion of he e abli hed
p oce a e nece a .

Ac i i ie , , 4 (and of co e 1 and 5) a e al ead ell e abli hed, hile fo ac i i
and 8 he nece a a oma i a ion o ef®cien pe fo m he e ep i c en l mi ing
( ee Fig e ). Gene al componen , hich a e ed in e e al p ojec , ha e al ead been
e abli hed, b al a ba ed on in en i e man al e ie o d ing a p oac i e app oach.
The po ibili o in e iga e a gi en efe ence a chi ec e d ing he peci®ca ion of a
ne componen i no no iced a an addi ional effo . In ead he efe ence a chi ec e
p o ide helpf l info ma ion o pe fo m a chi ec al deci ion .
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Fig. : Amo n of componen i h n e in icall iden ical componen in e e al p ojec .

The compa i on made in ac i i 4 i ppo ed b a nigh l b ild c ip hich compa e
he diffe en p ojec a chi ec e i h he efe ence a chi ec e. If a componen canno
be e in icall mapped o he efe ence a chi ec e, a co e ponding epo ill be gen-
e a ed. Ba ed on hi epo , he DE eam can ee al a e he a chi ec al deci ion and
info m he co e ponding p ojec , if nece a . Thi a , he efe ence a chi ec e can
emia oma icall be nch oni ed. Nece a ime-in en i e di c ion o iden if he
igh loca ion fo a ne componen co ld no be ed ced, b he effo o po po en ial de-
ia ion ha been igni®can l minimi ed. F he mo e, i can be e al a ed a oma icall
ho of en a componen of he efe ence a chi ec e occ in he diffe en p ojec (ho
of en an e in icall iden ical componen i gi en). Thi info ma ion p o ide he acce
poin fo f he c al and eman ical e al a ion (Ac i i ). In addi ion i p o ide
a ® o gh anal i of po en ial e e and a good a ing poin fo e e implemen a ion
pe fo med b he AE eam.

The e l of he e in ical compa i on a e ho n in Fig e . In he c en a he
efe ence a chi ec e con i of 19 componen , he ea 1 5 (5 %) componen ha e
no e i incall eq al ma ch. 94 (4 %) componen of he efe ence a chi ec e a e pa
of mo e han one p ojec and 1 ( 8%) of he e componen a e al o pa of a lea h ee
p ojec . To check he fea ibili of he ela ion hip model p opo ed in [Be1 ], all com-
ponen hich occ a lea in 5 p ojec ha e been e al a ed ega ding hei c al
imila i ie . In mo of ca e , none o e mall c al imila i ie co ld be iden i®ed.
A compa i on ba ed on he conc e e igna e, a de®ned in [Be1 ], appea no o be
f®cien . In man ca e , he igna e a e no iden ical b ill e imila . D ing he

man al e ie of he componen in e face , man igna e co ld be iden i®ed hich
onl diffe ed in hei peci®c ep e en a ion: of en onl diffe en ni , imila ange o
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o he le el of ab ac ion e l in changed ignal name . In addi ion a man al anal i
of diffe en in e face ha been iden i®ed a e ime-in en i e and ill e o -p one.

5 Rela ed Wo k

In a eac i e manne Salion de eloped an ini ial e of em o de i e commonali ie
and iden if a iabili ie [CN b] in a econd ep. Thi ca e d al ead p o ide ®
inp on a po ible collabo a ion of ASD and SPLE: a iable eq i emen ha e of en
been eali ed b c om ol ion in ead of gene ic componen [MRS1 ]. Refac o ing
ha e been pe fo med elec i el , onl malle adap ion on he p od c line cope, in ead
of la ge change a e pe fo med [MRS1 ]. In addi ion, clone de ec ion ha been ed o
iden if candida e fo an e ac ion. S ill he e clone de ec ion mechani m a e no ed
o iden i e eabili po en ial d ing he AE pha e.

[Zh11] de c ibe an inc emen al and i e a i e eenginee ing app oach hich foc e on a
componen - i e e abli hmen of a p od c line. Thi idea i ba ed on a gge ion f om
[SV ] hich p opo ed o ei he e abli h a p od c line a a hole o componen - i e.
In [Zh11], ba ed on he de elope e pe i e, componen i h a high le el of a iabili
and e pec ed in en i e main enance o adap ion effo a e elec ed ® o be in eg a ed
in o he SPL. B compa ing he ma i le el and he deg ee of imila i of ame com-
ponen in o he p ojec , he efe ence componen can be iden i®ed. The app oach ha
been applied in a peci®c p ojec in hich a p od c line ba ed on 5 p od c a e ab-
li hed. D ing he inc emen al e abli hmen of he p od c line he in eg a ion effo and
fa l epo end igni®can l dec ea ed, hich e l ed in po i i e acc m la ed p o®
af e he econd p od c had been de i ed. In compa i on o he p o ided app oach no e -
plici me ic ha e been de®ned o mea e imila i ie be een componen o o anal e
he a egical impo ance fo he SPL. The efo e a po ible a oma i a ion of hi a k
i no di c ed. In addi ion an ini ial compa i on of componen h o gh an addi ional
mapping o he efe ence a chi ec e a he beginning of he de elopmen c cle i no pa
of he p oce . Po en ial of e eabili a e onl iden i®ed d e o he eenginee ing of he
of a e p od c line. E en componen -le el a oma ed e - i e a e p o ided o en e
a p ope eenginee ing, he e a ifac a e no ed fo an kind of imila i anal i .

In [Ca ] inc emen al de ign [BA 4] and he planning game [H 5] a e applied o P LSE-
I, a e e cen ic applica ion enginee ing app oach, o complemen he bene® of SPLE
and ASD. In a la e ep he planning game ha been adap ed o p o ide feedback be-
een he domain and he applica ion enginee ing eam [Ca 8]. In con a he p opo ed

app oach foc e on ef®cien imila i anal i in he AE pha e d e o agile echniq e
like TDD and con inio in eg a ion. An in od c ion of he planning game i c en l
no con ide ed, b ma be ill be applied in he f e.

In [GM1 , GPM 8], a e -d i en eac i e SPLE app oach i de c ibed and e al a ed. In
hi app oach, ne a ia ion poin a e in od ced b ing he e a ifac a a a ing
poin . E en ho gh he a ho men ion in [GPM 8] he po ibili of compa ing accep-
ance e o e al a e imila i ie be een gi en em and ne eq i emen , hi idea
i no e al a ed f he .
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Compo i ional of a e p od c line a de c ibed in [Bo1 ] allo o mo e all nece a
coo dina ion o e head o he a chi ec e le el: each eam decide on i o n hich ne
f nc ionali need o be implemen ed and en e ha each ne e ion p o ide a back-
a d compa ibili ega ding i in e face. While hi app oach i al o a chi ec e-d i en,
he iden i®ca ion of e eabili po en ial i pe fo med indi id all and i no ppo ed
b anda di ed me ic .

In [R 1 , R 4] a e of agile me hod i p opo ed o de®ne comple em ba ed on
UML P, a p o®le of UML. The e me hod b ild a fo nda ion fo agile model-d i en de-
elopmen i h foc on ¯e ibili and c ome a i fac ion [R 1 ].

In [Ho1 ], a eac i e and model-d i en app oach i gge ed, hich foc e on he appli-
ca ion of e abili in pa allel o he p ojec -d i en de elopmen . Al ead e i ing mod-
le a e op imi ed ep i e, a he gene al in od c ion of a of a e p od c line ha been
iden i®ed a a challenging a k.

Concl ion

The p opo ed app oach p o ide he po ibili of eali ing he p ojec -d i en implemen-
a ion o k di ec l in he p ojec (AE) i ho loo ing he bene® of a co e ponding
of a e p od c line. Each p ojec eam can bene® f om he e abli hed efe ence a chi-
ec e o peed p a chi ec al deci ion , hile he imila i anal i pe fo med d ing
DE can p o ide addi ional fo nda ion fo he ac al implemen a ion. In he long- e m,
gene al componen can be de i ed ho e e abili po en ial ha e been p o en h o gh
e e al p ojec . F he mo e he Ac i i 4 Ree al a ion of a ignmen can be f ll o
emi a oma ed, if adeq a e info ma ion i p o ided. Mo e comple e al a ion fo he
ac i i ie Compa i on i h componen of he p od c line and o he p ojec and 8
Va iabili po en ial anal i a e c en l no a oma ed and eq i e ome imp o emen
ega ding hei g an la i o e abli h a q ali imila o a man al e ie . Hence, a mo e
de ailed ela ion hip model and an a oma ed e al a ion of eman ical imila i ie ba ed
on e ca e i planned fo he f e. Rega ding he c en a he po en ial of he g-
ge ed app oach co ld no be e al a ed o all , b nece a addi ional modi®ca ion a e
c en l de eloped o be able o pe fo m a mo e de ailed anal i in he f e. Mo eo e ,
i i nece a o p o ide he AE eam all al ead e abli hed da a, ch a ignal , compo-
nen de®ni ion o nigh l b ild epo , in an adeq a e and able manne o inc ea e he
accep ance of he p od c line. The efo e, i i planned o fo e PERSIST i h a da aba e
ppo ing ignal and model managemen .
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