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'
Abstract— A basic premise of Model Driven Development (MDD) is to capture all important design information in a set of 
formal or semi-formal models which are then automatically kept consistent by tools. The concept however is still relatively 
immature and there is little by way of empirically validated guidelines. In this paper we report on the use of MDD on a significant 
real-world project over several years. Our research found the MDD approach to be deficient in terms of modelling architectural 
design rules. Furthermore, the current body of literature does not offer a satisfactory solution as to how architectural design 
rules should be modelled. As a result developers have to rely on time-consuming and error-prone manual practices to keep a 
system consistent with its architecture. To realise the full benefits of MDD it is important to find ways of formalizing architectural 
design rules which then allow automatic enforcement of the architecture on the system model. Without this, architectural 
enforcement will remain a bottleneck in large MDD projects. 

Inde, Terms—Case study, Model-Driven Development, Software Architecture  
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2.3 Modelling Architectural Design Rules 
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)%C03&*$"$%&'+F'3<;+%*)"*'$:$"*&J'KE3&'3&'N)&3C)22G'
*E$';1
?HWBJ'
arc>istener: KE$')%C03&*$"$%'%$43&*$%&'*+')"')%Ck+8
*3FG$%'*+'N$C+<$'"+*3F3$#'+F'3<;+%*)"*'$:$"*&J'KE3&'
3&'N)&3C)22G'*E$'&1
;)**$%",'&$$' HWBJ'
arc>ocked: KE3&' 3&' )' N)&3C' %$&+1%C$' 2+CM3"4'
<$CE)"3&<' =&$<);E+%$8*G;$>J' T*' 3&' ;%3<)%32G' 3"8
*$"#$#'F+%'*%)"&)C*3+"'2+CM&'+"'&E)%$#'%$&+1%C$&J'
arc>ocked;ser: KE3&' 3&' *E$
)"')%C0+CM$#'C+<;+"$"*J'
arc<ort: !"')%C[+%*'3&')'&G&*$<'%$&+1%C$'2+CM$#'*+'
+"$'1&$%')*')'*3<$J'KE$'<)3"';1%;+&$'+F
*+'*%)"&<3*'#)*)'*+')"#c+%'F%+<'3*&'1&$%J'
arc<ort;ser: KE3&' 3&'

'
T"';%3"C3;2$,' *E$' F%)<$D+%M' C+"*)3"$#')N&*%)C*'N)&$'

C2)&&$&'%$;%$&$"*3"4'*E$'C+%$')N&*%)C*3+"&'+F'*E$'&G&*$<,'
%$2)*3+"&'N$*D$$"'*E$<')"#'+;$%)*3+"&'*E)*'D$%$'*+'N$'
+:$%%3##$"' 3"' &;$C3)236)*3+"&' +F' *E$' N)&$' C2)&&$&J' KE$'
F%)<$D+%M' )2&+' C+"*)3"$#' F122' 3<;2$<$"*)*3+"&' +F'
&+<$' N)&3C' <$CE)"3&<&' *E)*' +;$%)*$#' &+2$2G' +"' *E$'
2$:$2'+F' *E$')N&*%)C*'N)&$' C2)&&$&,' &1CE')&' 3"*$%8;%+C$&&'
%$&+1%C$' 2+CM3"4' )"#' C+<;+"$"*' %$43&*%
43&*%)*3+",')22+C)*3+"')"#'#$8)22+C)*3+">J'
b"F+%*1")*$2G' *E$' ;%+.$C*' C+12#' "+*' F122G' C);*1%$' *E$'

)%CE3*$C*1%$' 3"' )' F+%<)2' <+#$2J' T*' D)&' "$C$&&)%G' *+' 1&$'
")*1%)2' 2)"41)4$' *+' $O;%$&&' *E$' %12$&' +"' E+D' *+' 1&$' *E$'
)%CE3*$C*1%)2' F%)<$D+%M' *+'#$&34"' *E$' C+<;+"$"*&' 3"' *E$'
)%CE3*$C*1%$J'KE$%$'D$%$'<+%$'*E)"'&3O*G'%12$&'*E)*'E)#'*+'
N$' F+22+D$#J' -$2+D' 3&' )' &<)22,' %$;%$&$"*)*3:$' &1N&$*' +F'
*E$&$' %12$&

$"*J'
l!"G' arcComponent' D3*E' N$E):3+1%' &3<32)%'

'
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Locked::arcLockedUser!
<<Interface>>

ComponentRegistry::arcComponentRegistry!

Port::arcPortUser!
<<Interface>>

ComponentRegistry::arcComponentUser

Locked::arcLocked

ComponentRegistry::arcComponent

<<Abstract>>

Port::arcPort

<<Abstract>>

Notifyer::arcNotifyer

<<Abstract>>

ComponentRegistry::arcProfile

Notifyer::arcListener!
<<Interface>>!

ComponentRegistry::arcComponentFactory

<<Abstract>>

 <<requires>>!

 <<requires>>

1!

*!

 <<requires>>

1!

*!
*!

! l!22' &;$C3)236)*3+"&'+F'arcPort'<)G'E):$'+"$'+:$%8
2+)#$#' <$*E+#' F+%' $)CE' +F' *E$' <$*E+#&' ^;$"=>,'
Z2+&$=>')"#'Q%3*$=>mJ'

! 'l!22' &;$C3)236)*3+"&' +F' arcPort' <)G' E):$' &$:$%)2'
<$*E+#&'F+%'*E$'<$*E+#'Z*%2=>J'KE$&$'<$*E+#&'&E)22'
N$' ")<$#' )&' C*%2st&;$C3F3Cs")<$u' )"#' <)G' "+*'
CE)"4$' *E$';)%)<$*$%' 23&*' +F' *E$' N)&$' C2)&&,' $OC$;*'
F+%'&;$C3)236)*3+"'+F'*E$';)%)<$*$%'C2)&&$&'43:$"'F+%'
*E$' N)&$' C2)&&J' ]+D$:$%,' )' <$*E+#'<)G' +<3*' *E$'
&$C+"#'=;)%)<$*$%&>';)%)<$*$%Jm''

! YarcPort``Q%3*$=>' &E)22' N$' 1&$#' *+' &*%$)<' #)*)' *+' )'
;+%*i&'#)*)'+1*;1*'&*%$)<Jm'

! YarcPort``Z*%2=>'&E)22'N$'1&$#'*+'C+"*%+2')"#'<)"3;18
2)*$')';+%*i&';%+;$%*3$&Jm'

! l!22'&;$C3)236)*3+"&'+F'arcPort'<1&*'1&$'3*&';)%$"*i&'
3<;2$<$"*)*3+"' +F' *E$' N)&$' C2)&&'<$*E+#' F+%' *E$3%'
%$&;$C*3:$';1%;+&$&J'l'

! l!22' &;$C3)236)*3+"&'+F'arcPort' %$L13%$' )' &;$C3)236)8
*3+"'+F'*E$'arcPortUser'3"*$%F)C$Jm'

! l!22'&;$C3)236)*3+"&'+F'*E$'arcPortUser'3"*$%F)C$'N)&$'
C2)&&'<)G'E):$'+"$'+:$%2+)#$#'<$*E+#'F+%'$)CE'+F'
*E$'<$*E+#&'eOe$)#G=>,'KO9+"$=>')"#'U$*($<=>Jm'

! l!22'&;$C3)236)*3+"&'+F'*E$'arcPortUser'3"*$%F)C$'N)&$'
C2)&&' &E)22' E):$' +"$' +:$%2+)#$#'Z*%2!CM=>'<$*E+#'
F+%' $)CE' +F' *E$' )&G"CE%+"+1&' C*%2st")<$u' <$*E8
+#&Jm'

!"6"7 Providing example components 
K+'413#$'*E$'#$:$2+;$%&'3"'E+D'*+'#$:$2+;'*E$'C+<8

;+"$"*&'1&3"4'*E$')%CE3*$C*1%)2'F%)<$D+%M,')'C+1;2$'+F'
$O)<;2$'C+<;+"$"*&'D$%$')2&+'#$:$2+;$#'NG'*E$')%CE38
*$C*&')&')';)%*'+F'*E$'<+#$2`'

! !'C+<;+"$"*'&E+D3"4'E+D'*+'%$)236$'*E$'l;3;$&'

)"#'F32*$%m';)**$%"J'
! !'C+<;+"$"*'&E+D3"4'E+D'*+'1&$'3"*$%%1;*&J'
! !' C+<;+"$"*' &E+D3"4' E+D' *+' #$&34"' )' l;+%*m'

C+<;+"$"*' =)'&;$C3)236)*3+"'+F' *E$')%C[+%*'C+<8
;+"$"*>J'KE3&'$O)<;2$'D)&'E+D$:$%'"$:$%'C+<8
;2$*$#J'

T"')##3*3+"'*+'&E+D3"4'*E$'#$&34",'*E$'$O)<;2$&')2&+'
&E+D$#' E+D' *+' 1&$' #3FF$%$"*' #3)4%)<&' *+' C);*1%$' *E$'
#$&34"J''

4.7 Manual Reviews of Architectural Conformance 
b&3"4' ")*1%)2' 2)"41)4$' *+' #$&C%3N$' )%CE3*$C*1%)2' #$&34"'
%12$&'<$)"*'*E)*'*E$';%+.$C*'E)#'*+'%$2G'E$):32G'+"'<)"1)2'
%$:3$D&' *+' $"F+%C$' C+"F+%<)"C$' D3*E' *E$' )%CE3*$C*1%$J'
[$%F+%<3"4' *E$&$' %$:3$D&' D)&' )' E$):G' N1%#$"' F+%' *E$'
)%CE3*$C*&d'3*'*++M')2<+&*')22'+F'*E$3%'*3<$'#1%3"4'*E$'F3%&*'HR'
<+"*E&'+F'#$:$2+;<$"*')F*$%'*E$'F3%&*'%$2$)&$'+F'*E$')%CE38
*$C*1%$J'
KE$'%12$&';%+:$#'*+'N$')<N341+1&')"#'E)%#'*+'C+<;%$8

E$"#,')"#' *E1&';%+"$' *+'#3FF$%$"*' 3"*$%;%$*)*3+"&J'\$:$%)2'
#$:$2+;$%&' %$;+%*$#'E):3"4' )' E)%#' *3<$' *%G3"4' *+'1"#$%8
&*)"#')"#'F+22+D')22'+F'*E$'#$*)32$#'%12$&J'KE3&'D)&'<)"38
F$&*$#' NG' *E$' F)C*' *E)*'<).+%' C+%%$C*3+"&'D$%$' F%$L1$"*2G'
"$$#$#' )F*$%' %$:3$D&,' )&' &E+D"' NG' *E$' %$:3$D';%+*+C+2&J'
\+<$*3<$&' *E3&'<$)"*' *E)*' )' 2+*' +F' %$D+%M3"4' E)#' *+' N$'
#+"$'&3"C$'%$:3$D&'D$%$'+F*$"'E$2#'DE$"'#$&34"'E)#'C+"8
*3"1$#'*++'2+"4J'KE3&'D)&'C)1&$#'NG'D+%M'+:$%2+)#'+"'*E$'
)%CE3*$C*&,'DE3CE' 3"' *1%"'D)&'C)1&$#'NG')' 2+*'+F'$FF+%*'$O8
;$"#$#'+"'%$:3$D3"4'*E$'#$&34"&'4$"$%)*$#'NG'*E$'#3FF$%8
$"*'*$)<&J'KE$';%+4%$&&'%$;+%*&'&E+D'*E)*'3*'D)&'C+<<+"'
*E)*')%CE3*$C*1%)2'%$:3$D&'D$%$')C*1)22G'#+"$')F*$%')'C+<8
;+"$"*'D)&'C+<;2$*$#')"#'*$&*$#,'DE3CE'D)&'3"':3+2)*3+"'
+F' *E$'%12$&'DE3CE'&*)*$#'*E)*' *E$'C+<;+"$"*'E)#'*+';)&&'

#$%&!O&!PQ,7R=4A9,!/-43,.*-;!*/!=D,!4-7D$=,7=R-,!
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*E$'%$:3$D'N$F+%$'*E$'#$*)32$#'#$&34"'D)&'#+"$J'

5 CO1CLUSIO1S 
!%CE3*$C*1%)2' #$&34"' %12$&' )%$' )"' 3<;+%*)"*' ;)%*' +F' *E$'
)%CE3*$C*1%$')"#'*E$%$')%$'"+'&144$&*3+"&'+"'E+D'*+'<+#$2'
*E$<' 3"' *E$' C1%%$"*' N+#G' +F' 23*$%)*1%$J' KE$' 3")N323*G' *+'
F+%<)236$'*E$')%CE3*$C*1%)2'#$&34"'%12$&'2$)#&'*+')'"$$#'F+%'
<)"1)2'$"F+%C$<$"*'+F'*E$<J'KE$'%$&$)%CE';%$&$"*$#'E$%$'
&E+D&'*E)*'*E3&'3&')"'$%%+%8;%+"$')"#'*3<$8C+"&1<3"4'*)&M'
*E)*' *)M$&'<+&*' +F' *E$' $FF+%*' +F' *E$' )%CE3*$C*&' #1%3"4' *E$'
C+"&*%1C*3+"83"*$"&3:$' ;E)&$&' +F' )' ;%+.$C*J' KE3&' ;%+N2$<'
$O3&*&'3"'*%)#3*3+")2'#+C1<$"*8N)&$#'#$:$2+;<$"*')&'D$22'
)&'3"'(99'N1*'3*'3&'<+%$');;)%$"*')"#')C1*$'3"'(99J'KE3&'
3&'N$C)1&$'(99'E)&'N$$"')N2$' *+')1*+<)*$' *E$'&*$;'F%+<'
#$*)32$#' #$&34"' *+' 3<;2$<$"*)*3+"' $23<3")*3"4' *3<$' C+"8
&1<3"4'C+#3"4')"#'C+#$'%$:3$D&J']+D$:$%,'(99'E)&'"+*'
N$$"')N2$' *+')1*+<)*$'$"F+%C$<$"*'+F' *E$')%CE3*$C*1%$'+"'
*E$'#$*)32$#'#$&34"'#1$'*+'*E$'3")N323*G'*+'<+#$2')%CE3*$C8
*1%)2' #$&34"' %12$&J' KE$';%$&$"*$#' C)&$' &E+D&' *E)*' *E$' 3"8
)N323*G'*+'<+#$2')%CE3*$C*1%)2'#$&34"'%12$&'<)M$&')%CE3*$C8
*1%)2'$"F+%C$<$"*')'N+**2$"$CM'3"'(99';%+.$C*&J'KE3&'2$)#&'
*+')';2$*E+%)'+F';%+N2$<&,'3"C21#3"4`'
'
! Stalled detailed design:'KE$'#$&34"'*$)<&'E):$'*+'

D)3*' F+%' *E$')%CE3*$C*&' *+' %$:3$D' *E$3%'+:$%)22'#$8
&34"'N$F+%$'*E$G'C)"'#34'#$$;$%'3"*+'*E$'#$&34"J'

! <remature detailed design:' 9$&34"' *$)<&' &*)%*'
#$*)323"4' *E$3%' #$&34"' N$F+%$' *E$3%' +:$%)22' #$&34"'
3&' );;%+:$#' NG' *E$' )%CE3*$C*,' D3*E' *E$' %3&M' *E)*'
*E$G' D322' E):$' *+' %$#+' <1CE' D+%M' )F*$%' *E$' %$8
:3$DJ'

! >ow review quality:'0+D'L1)23*G'+F' *E$'%$:3$D&,'
2$)#3"4'*+';%+N2$<&'2)*$%'3"'*E$';%+.$C*J'

! <oor communication of the architecture:'KE$')%8
CE3*$C*&' E):$' "+' *3<$' *+' E)"#2$' *E$' C+<<1"3C)8
*3+"'D3*E'*E$'#$&34"'*$)<&'%$4)%#3"4')%CE3*$C*1%)2'
3"*$%;%$*)*3+"&'+%';%+N2$<&,';%+N2$<&')%$'l&D$;*'
1"#$%'*E$'C)%;$*Jm'

'
KE$'3<;23C)*3+"&'F+%'*E$+%G')%$'*E)*' *E$%$' 3&')'"$$#'F+%'

F1%*E$%' %$&$)%CE' *+' F3"#' D)G&' +F' <+#$223"4' )%CE3*$C*1%)2'
#$&34"'%12$&'3"'&1CE')'D)G'*E)*'*E$G')%$'N+*E')<$")N2$'*+'
)1*+<)*3C'$"F+%C$<$"*'+"'*E$'#$*)32$#'#$&34"')"#'$)&G'*+'
1"#$%&*)"#' )"#' 1&$' NG' N+*E' )%CE3*$C*&' )"#' #$:$2+;$%&J'
KE$' 3<;23C)*3+"&' F+%' ;%)C*3C$' )%$' *E)*,' 1"*32' *E$%$' 3&' &1;8
;+%*' F+%' )1*+<)*3C' $"F+%C$<$"*' +F' )%CE3*$C*1%)2' #$&34"'
%12$&,'$O*%)'%$&+1%C$&')%$'"$$#$#'F+%')%CE3*$C*1%)2'%$:3$D&J'
KE3&' E)&' *+' N$' *)M$"' 3"*+' )CC+1"*' 3"' *E$';2)""3"4' )"#' 3"'
*E$' )%CE3*$C*1%)2' D+%M' ;%)C*3C$&J' !2*E+14E' *E$' )%CE3*$C8
*1%)2' #$&34"' 3&' 3"E$%$"*2G' )' *)&M' F+%' )' %$2)*3:$2G' &<)22'
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*1%$J'

ACQ1ORLEDGME1TS 
KE3&'%$&$)%CE'E)&'N$$"'F3")"C3)22G'&1;;+%*$#'NG'*E$'TKY!'
;%+.$C*'Z^\T'=Z+8#$:$2+;<$"*'1&3"4'3""$%'v'^;$"'&+1%C$'

3"' \+F*D)%$' T"*$"&3:$' ;%+#1C*&>' =DDDJ3*$)8C+&3J+%4>'
*E%+14E'j3""+:)' =DDDJ:3""+:)J&$>' )"#' )2&+' NG' F1"#3"4'
F%+<'\C3$"C$'5+1"#)*3+"'T%$2)"#'=DDDJ&F3J3$>J'

REFERE1CES 
?HB [J' !<$%3C),' YJ' e+<<$&,' )"#' ]J' ^NN3"M,'Multi<^iew ^ariation 

Modeling for Scenario #nalysis,'RSS@J'
?RB ZJ' !*M3"&+"' )"#' KJ' X1E"$,' w(+#$289%3:$"' 9$:$2+;<$"*`' !'

($*)<+#$23"4' 5+1"#)*3+",w' IEEE Software3 :+2J' RS,' ;;J' WP8@H,'
\$;8^C*'RSSWJ'

?WB [J'-)M$%,'0J'\E3+1,')"#'5J'Q$32,'w(+#$289%3:$"'Y"43"$$%3"4'3"')'
0)%4$' T"#1&*%3)2'Z+"*$O*' 8'(+*+%+2)'Z)&$' \*1#G,w'Model Driven 
Engineering Languages and Systems Oth International Conference3 
MoDELS 2005 Proceedings Lecture Notes in Computer Science3 :+2J'
WIHW,';;J'@IP8aH,'RSSAJ'

?@B XJ'-)2)&1N%)<)"3)",'!J'U+ME)2$,'UJ'X)%&)3,'xJ'\6*3;)"+:3*&,')"#'
\J' k$$<),' w9$:$2+;3"4' !;;23C)*3+"&' b&3"4' (+#$289%3:$"' 9$8
&34"'Y":3%+"<$"*&,w'IEEE Computer3 :+2J'Wa,';;J'WW8@S,'5$N'RSSPJ'

?AB eJ' 0J' -)&M$%:322$,' wT":$&*34)*3"4' T"F+%<)*3+"' \G&*$<&' D3*E' !C8
*3+"'e$&$)%CE,w'Communications of the #IS3 :+2J'R,';J'@,'HaaaJ'

?PB 0J' -)&&,' [J' Z2$<$"*&,' )"#' eJ' X)6<)",' Software #rchitecture in 
Practice,'R"#'$#J'-+&*+"`'!##3&+"8Q$&2$G,'RSSWJ'

?IB TJ' -)G2$G,' w5+%<)23&3"4' 9$&34"' [)**$%"&' 3"' [%$#3C)*$' 0+43C,w' 3"'
Software Engineering and Tormal Methods3 2009. SETM 2009. Tifth 
IEEE International Conference on,'RSSI,';;J'RA8WPJ'

?_B [J' -$"4*&&+"' )"#' xJ' -+&CE,' w\C$")%3+8-)&$#' \+F*D)%$' !%CE3*$C8
*1%$'e$$"43"$$%3"4,w'3"'Software Reuse3 1``O. Proceedings. Tifth In<
ternational Conference on Software Engineering,'Haa_,';;J'WS_8WHIJ'

?aB xJ' -+&CE,'Design and Use of Software #rchitectures : #dopting and 
Evolving a Product<Line #pproachJ' e$)#3"4,' (!`' !##3&+"8
Q$&2$G,'RSSSJ'

?HSB xJ'-+&CE')"#'[J'(+23",'w\+F*D)%$'!%CE3*$C*1%$'9$&34"`'Y:)21)*3+"'
)"#' K%)"&F+%<)*3+",w' 3"'Engineering of Computer<Based Systems3 
1```. Proceedings. ECBS a``. IEEE Conference and borkshop on,'
Haaa,';;J'@8HSJ'

?HHB XJ'-%))')"#'eJ'j3#4$",'wT"*$%;%$*)*3+",'T"*$%:$"*3+",')"#'e$#1C8
*3+"' 3"' *E$' ^%4)"36)*3+")2' 0)N+%)*+%G`' !' 5%)<$D+%M' F+%' 3"8
Z+"*$O*'T"F+%<)*3+"'\G&*$<'e$&$)%CE,w'#ccounting3 Management 
and Information Technologies3 :+2J'a,';;J'RA8@I,'x)"1)%G'HaaaJ'

?HRB XJ' -%))' )"#' eJ' j3#4$",' we$&$)%CE`' 5%+<'^N&$%:)*3+"' *+' T"*$%8
:$"*3+",w' 3"'Planet Internet,'XJ'-%)),'ZJ' \y%$"&&$",' )"#'-J'9)E28
N+<,'Y#&J'01"#,'\D$#$"`'\*1#$"*23**$%)*1%,'RSSS,';;J'RAH8RIPJ'

?HWB 5J'-1&CE<)"",'Pattern<Oriented Software #rchitecture: # System of 
PatternsJ'ZE3CE$&*$%'d'k$D'q+%M`'Q32$G,'HaaPJ'

?H@B !J']J' Y#$",' w!'KE$+%G' +F'^N.$C*8^%3$"*$#'9$&34",w' Information 
Systems Trontiers3 :+2J'@,';;J'WIa8WaH,'RSSRJ'

?HAB YJ'U)<<),'Design Patterns : Elements of Reusable ObRect<Oriented 
SoftwareJ'e$)#3"4,'()&&J`'!##3&+"8Q$&2$G,'HaaAJ'

?HPB xJ'U%$$"F3$2#')"#'XJ'\E+%*,'Software Tactories : #ssembling #pplica<
tions with Patterns3 Models3 Trameworks3 and ToolsJ' T"#3)");+23&,'
Tk,'b\!`'Q32$G'[1NJ,'RSS@J'

?HIB -J' ])32;$%"' )"#' [J' K)%%,' w(+#$289%3:$"' 9$:$2+;<$"*`' KE$'
U++#,' *E$'-)#,')"#' *E$'b42G,w' IBM Systems >ournal3 :+2J'@A,';;J'
@AH8@PH,'RSSPJ'

?H_B ZJ']+F<$3&*$%,'eJ'k+%#,' )"#'9J' \+"3,'#pplied Software #rchitec<
tureJ'e$)#3"4,'()&&J`'!##3&+"8Q$&2$G,'RSSSJ'

?HaB TYYY,'wT$$$'e$C+<<$"#$#'[%)C*3C$'F+%'!%CE3*$C*1%)2'9$&C%3;*3+"'
+F'\+F*D)%$8T"*$"&3:$'\G&*$<&,w'TYYY'RSSSJ'

?RSB !J'x)"&$"')"#'xJ'-+&CE,'w\+F*D)%$'!%CE3*$C*1%$')&')'\$*'+F'!%CE38
*$C*1%)2' 9$&34"' 9$C3&3+"&,w' 3"' Proceedings of the Tifth borking 
IEEEcITIP Conference on Software #rchitecture dbICS# 05e,' RSSA,'
;;J'HSa8HRSJ'

?RHB !J'x)"&$",'xJ':)"'#$%'j$",'[J'!:4$%3+1,')"#'9J'XJ'])<<$%,'wK++2'
\1;;+%*' F+%'!%CE3*$C*1%)2'9$C3&3+"&,w' 3"'Proceedings of the Si6th 
borking IEEEcITIP Conference on Software #rchitecture dbICS# 
09e,'(1<N)G,'T"#3),'RSSI,';;J'@@8AWJ'

?RRB UJ' X)%&)3,' xJ' \6*3;)"+:3*&,' !J' 0$#$C63,' )"#' KJ' -);*G,' w(+#$28
T"*$4%)*$#'9$:$2+;<$"*'+F'Y<N$##$#'\+F*D)%$,w'Proceedings of 
the IEEE3 :+2J'aH,';;J'H@A8HP@,'RSSWJ'

?RWB kJ'5J'X+CM,'eJ'xJ'(Ch1$$",')"#'\J'xJ'0J,'wZ)"'!C*3+"'e$&$)%CE'-$'
()#$'(+%$'e34+%+1&'3"')'[+&3*3:3&*'\$"&$o'KE$'Z+"*%3N1*3+"'+F'
)"' T*$%)*3:$'!;;%+)CEJ,w' >ournal of Systems and Information Tech<
nology3 :+2J'H,';;J'H8R@,'HaaIJ'

'

This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication.

Authorized licensed use limited to: IEEE Xplore. Downloaded on February 2, 2009 at 04:17 from IEEE Xplore.  Restrictions apply.



MATTSSON ET AL.:  LINKING MODEL DRIVEN DEVELOPMENT AND SOFTWARE ARCHITECTURE : A CASE STUDY 11 

?R@B [J'X%1CE*$",'w!"'^"*+2+4G'+F'!%CE3*$C*1%)2'9$&34"'9$C3&3+"&'3"'
\+F*D)%$'T"*$"&3:$'\G&*$<&,w'3"'2nd froningen borkshop on Soft<
ware ^ariability,'RSS@,';;J'A@8PHJ'

?RAB [J'X%1CE*$",'The Rational Unified Process: #n Introduction,'W%#'$#J'
-+&*+"`'!##3&+"8Q$&2$G,'RSS@J'

?RPB [J'X%1CE*$",' [J' 0)4+,' )"#']J' :)"'j23$*,' w-132#3"4'1;' )"#'e$)8
&+"3"4' !N+1*' !%CE3*$C*1%)2' X"+D2$#4$,w' 3"'guality of Software 
#rchitecturesJ' :+2J' @RH@`' \;%3"4$%'-$%23"'c']$3#$2N$%4,' RSSP,';;J'
@W8A_J'

?RIB [J' -J' X%1CE*$",' wKE$' @gH' j3$D' (+#$2' +F' !%CE3*$C*1%$,w' IEEE 
Software3 :+2J'HR,';;J'@R8AS,'k+:J'HaaAJ'

?R_B 5J'0)1,'w!'e$:3$D'+"'*E$'b&$'+F'!C*3+"'e$&$)%CE'3"'T"F+%<)*3+"'
\G&*$<&'\*1#3$&,w'3"'Information Systems and gualitative Research,'
!J'\J'0$$,'xJ'03$N$")1,')"#'xJ'TJ'9$U%+&&,'Y#&J'0+"#+"`'ZE);<)"'
)"#'])22,'HaaI,';;J'WH8P_J'

?RaB !J' 0)1#$%' )"#' \J' X$"*,' w[%$C3&$' j3&1)2' \;$C3F3C)*3+"' +F'9$&34"'
[)**$%"&,w'3"'Proceedings of the 12th European Conference on ObRect<
Oriented Programming`'\;%3"4$%8j$%2)4,'Haa_J'

?WSB !J'\J'0$$')"#'eJ'0J'-)&M$%:322$,'wU$"$%)2363"4'U$"$%)236)N323*G'3"'
T"F+%<)*3+"'\G&*$<&'e$&$)%CE,w' INTORM#TION SYSTEMS RE<
SE#RCH3 :+2J'H@,';;J'RRH8R@W,'\$;*$<N$%'H,'RSSW'RSSWJ'

?WHB XJ' 0$D3",' Resolving Social Conflicts: Selected Papers on froup 
DynamicsJ'k$D'q+%M`'])%;$%'v'e+D,'Ha@_J'

?WRB qJ' 0$:G' )"#' KJ' xJ' Y223&,' w!' \G&*$<&' !;;%+)CE' *+' Z+"#1C*' )"'
YFF$C*3:$' 03*$%)*1%$'e$:3$D' 3"' \1;;+%*' +F' T"F+%<)*3+"' \G&*$<&'
e$&$)%CE,w'Informing Science >ournal3 :+2J'a,';;J'H_H8RHR,'RSSPJ'

?WWB xJ'XJ']J'()M,'ZJ'\J'KJ'ZE+G,')"#'9J'[J'XJ'01",'w[%$C3&$'(+#$23"4'
+F'9$&34"'[)**$%"&' 3"'b<2,w' 3"'Software Engineering3 2004. ICSE 
2004. Proceedings. 26th International Conference on,' RSS@,';;J'RAR8
RPHJ'

?W@B kJ'($#:3#+:3C,'YJ'(J'9)&E+FG,' )"#'eJ'kJ'K)G2+%,' w(+:3"4'!%8
CE3*$C*1%)2'9$&C%3;*3+"' F%+<'1"#$%' *E$'K$CE"+2+4G'0)<;;+&*,w'
Information and Software Technology3 :+2J'@a,';;J'HR8WH,'RSSIJ'

?WAB kJ'($#:3#+:3C,'9J'e+&$"N21<,'\J,'9J'e$#<32$&,'5J,')"#'YJ'e+N8
N3"&' x)&+",' w(+#$23"4' \+F*D)%$' !%CE3*$C*1%$&' 3"' *E$' b"3F3$#'
(+#$23"4'0)"41)4$,w'#CM Transactions on Software Engineering 
and Methodologies.3 :+2J'HH,';;J'R8AI,'RSSRJ'

?WPB kJ'($#:3#+:3C')"#'eJ'kJ'K)G2+%,'w!'Z2)&&3F3C)*3+"')"#'Z+<;)%38
&+"' 5%)<$D+%M' F+%' \+F*D)%$' !%CE3*$C*1%$' 9$&C%3;*3+"' 0)"8
41)4$&,w' IEEE Transactions on Software Engineering3 :+2J' RP,' ;;J'
IS8aW,'x)"'RSSSJ'

?WIB KJ' (3MM+"$",' w5+%<)2363"4' 9$&34"' [)**$%"&,w' 3"' Software Engi<
neering3 1``O. Proceedings of the 1``O d20the International Conference 
on,'Haa_,';;J'HHA8HR@J'

?W_B KJ' (3MM+"$",' eJ' [3*M)"$",' )"#' (J' [1&&3"$",' w^"' *E$' e+2$' +F'
!%CE3*$C*1%)2' \*G2$' 3"'(+#$2'9%3:$"'9$:$2+;<$"*,w' 3"'Software 
#rchitectureJ':+2J'WS@I`'\;%3"4$%,'RSS@,';;J'I@8_IJ'

?WaB ]J' (3"*6N$%4,' w!"' Y<$%43"4' \*%)*$4G' +F' n93%$C*z' e$&$)%CE,w'
#dministrative Sciences guarterly :+2J' R@,';;J' A_R8A_a,'9$C$<N$%'
HaIaJ'

?@SB ^(U,'w(#)'U13#$'j$%&3+"'HJSJH,w'^(U'+<4cRSSW8SH8SP,'RSSWJ'
?@HB ^(U,' wb"3F3$#' (+#$23"4' 0)"41)4$`' \1;$%&*%1C*1%$,w' ' F+%8

<)2cRSSI8SR8SA,'RSSIJ'
?@RB 9J'YJ'[$%%G')"#'!J'0J'Q+2F,' w5+1"#)*3+"&'F+%' *E$'\*1#G'+F'\+F*8

D)%$'!%CE3*$C*1%$,w'SIfSOTT Software Engineering Notes3 :+2J'HI,'
;;J'@S8AR,'HaaRJ'

?@WB !J' e)",' w!%$&' Z+"C$;*1)2' 5%)<$D+%M' F+%' \+F*D)%$' !%CE3*$C8
*1%$J,w' 3"'Software #rchitecture for Product Tamilies Principles and 
Practice.,'(J' x)6)G$%3,' e)",' !J,' :)"' #$%' 03"#$",' 5J,' Y#J' -+&*+"`'
!##3&+"8Q$&2$G,'RSSS,';;J'H8RaJ'

?@@B 9J'ZJ'\CE<3#*,'w(+#$289%3:$"'Y"43"$$%3"4,w'IEEE Computer3 :+2J'
Wa,';;J'RA8WH,'5$N'RSSPJ'

?@AB -J'\$23C,' wKE$'[%)4<)*3C&'+F'(+#$289%3:$"'9$:$2+;<$"*,w' IEEE 
Software3 :+2J'RS,';;J'Ha8RA,'\$;8^C*'RSSWJ'

?@PB (J'\E)D,'eJ'9$03"$,'9J'jJ'X2$3",'KJ'0J'e+&&,'9J'(J'q+1"4,')"#'UJ'
{$2$&"3M,' w!N&*%)C*3+"&' F+%' \+F*D)%$' !%CE3*$C*1%$' )"#' K++2&' *+'
\1;;+%*' KE$<,w' IEEE Transactions on Software Engineering3 :+2J'
RH,';;J'WH@8WA,'HaaAJ'

?@IB 9J'\+"3,'eJ'0J'k+%#,')"#'ZJ']+F<$3&*$%,' w\+F*D)%$'!%CE3*$C*1%$'
3"' T"#1&*%3)2'!;;23C)*3+"&,w'19th International Conference on Soft<
ware Engineering IEEE Cat No `5CH359453 ;;J'HaP8RSI,'HaaAJ'

?@_B (J' \*)%+",' w!#+;*3"4'(+#$2' 9%3:$"' \+F*D)%$' 9$:$2+;<$"*' 3"'
T"#1&*%G'8')'Z)&$'\*1#G')*'KD+'Z+<;)"3$&,w'Model Driven Engi<
neering Languages and Systems `th International Conference3 MoD<
ELS 2006 Proceedings Lecture Notes in Computer Science3 :+2J'@Haa,'
;;J'AI8IR,'RSSPJ'

?@aB xJ'[J'K+2:)"$"')"#'\J'X$22G,'w9$F3"3"4'9+<)3"8\;$C3F3C'(+#$23"4'
0)"41)4$&' *+' !1*+<)*$' [%+#1C*' 9$%3:)*3+"`' Z+22$C*$#' YO;$%38
$"C$&,w'3"'Software Product Lines `th International Conference3 Splc 
2005 Proceedings Lecture Notes in Computer ScienceJ' :+2J' WIH@`'
\;%3"4$%,'RSSA,';;J'Ha_8RSaJ'

?ASB xJ'KG%$$')"#'!J'!M$%<)",'w!%CE3*$C*1%$'9$C3&3+"&`'9$<G&*3FG3"4'
!%CE3*$C*1%$,w'IEEE Software3 :+2J'RR,';;J'Ha8RI,'RSSAJ'

?AHB UJ' Q)2&E)<,' Interpreting Information Systems in OrganiUationsJ'
ZE3CE$&*$%`'Q32$G,'HaaWJ'

?ARB 5J' :)"' #$%' 03"#$",' xJ' -+&CE,' YJ' X)<&*3$&,' XJ' X)"&)2),' )"#' ]J'
^NN3"M,'w\+F*D)%$'[%+#1C*'5)<32G'Y:)21)*3+",w'Software Product 
Lines Third International Conference3 SPLC 2004 Proceedings Lecture 
Notes in Computer Science3 :+2J'WHA@,';;J'HHS8Ra,'RSS@J'

?AWB eJ'Q+.C3M,'5J'-)CE<)"",'0J'-)&&,'[J'Z2$<$"*&,'[J'($%&+",'eJ'0J'
k+%#,' )"#' -J' Q++#,' w!**%3N1*$89%3:$"' 9$&34"' =!##>,' j$%&3+"'
RJS,w' Z)%"$43$' ($22+"' b"3:$%&3*Gc\+F*D)%$' Y"43"$$%3"4' T"&*38
*1*$,'K$CE"3C)2'e$;+%*'Z(bc\YT8RSSP8Ke8SRW,'k+:$<N$%'RSSPJ'

?A@B eJ'XJ'q3",'Case Study Research: Design and Methods,'R"#'$#J'KE+18
&)"#'^)M&,'Z)23F+%"3)`'\)4$'[1N23C)*3+"&,'Haa@J'

?AAB bJ' {#1"' )"#' [J' !:4$%3+1,' w(+#$23"4' !%CE3*$C*1%)2' [)**$%"&'
b&3"4'!%CE3*$C*1%)2'[%3<3*3:$&,w'3"'Proceedings of the 20th annual 
#CM SIfPL#N conference on ObRect oriented programming3 sys<
tems3 languages3 and applications'\)"'93$4+,'Z!,'b\!`'!Z(,'RSSAJ'

'
Anders Mattsson received the MSc degree 
from Chalmers University of Technology, 
Sweden, in 1989. After receiving the MSc 
degree he worked two years as a software 
designer at Volvo Data AB, followed by one 
year as  a system designer at Saab 
Instruments AB. Since then he has worked at 
Combitech AB where he currently serves as 
Lead Engineer in software architecture and 
model-driven development.His research 
interest include software architecture and 

model-driven development in the context of embedded real-time 
systems. He is a member of the IEEE and the IEEE Computer Soci-
ety. 
 

BjUrn Lundell has been a staff member at the 
University of Skövde since 1984, and he 
received his Ph.D. from the University of 
Exeter in 2001. He has been researching the 
Open Source phenomenon for a number of 
years. He co-lead a work package in the EU 
FP6 CALIBRE project 
(2004-2006) and is currently the technical 
manager in the industrial 
(ITEA) research project COSI (2005-2008), 
involving heterogeneous distributed 

development and analysis of the adoption of Open Source practices 
within companies. His research is reported in over 50 publications in 
a variety of international journals and conferences. He is a founding 
member of the IFIP Working Group 2.13 on Open Source Software, 
and the founding chair of Open Source Sweden, an industry associa-
tion established by Swedish Open Source companies. He is the 
organiser of the Fifth International Conference of Open Source Sys-
tems (OSS 2009), which is to be held in Skövde, Sweden. In addition, 
his research has also included fundamental research on evaluation, 
and associated method support. He is a member of the IEEE and the 
IEEE Computer Society. 
 

Brian Lings: After a number of years at the 
University of Queensland, Australia, he joined 
the Department of Computer Science at the 
University of Exeter, becoming its first elected 
head of department. He is now a member of 
the academic staff of the University of Skövde, 
Sweden and Information Systems director at 
Certus Technology Associates, UK. Certus 
uses an Open Source tool chain for the Model 
Driven Development of software product lines. 
He chaired the steering group of the British 

National Conference on Databases for three years, from 2004 until 
2006. 
 
 

 

This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication.

Authorized licensed use limited to: IEEE Xplore. Downloaded on February 2, 2009 at 04:17 from IEEE Xplore.  Restrictions apply.



12 IEEE TRANSACTIONS ON SOFTWARE ENGINEERIING,  MANUSCRIPT ID 

Brian FitVgerald holds an endowed 
professorship, the Frederick A Krehbiel II Chair 
in Innovation in Global Business & Technology, 
at the University of Limerick, Ireland, where he 
is also Research Leader for Global Software 
Development at Lero – the Irish Software 
Engineering Research Centre. His publications 
include ten books, and more than 100 papers 
in leading international journals and confer-
ences. Having worked in industry prior to 
taking up an academic position, he has more 

than 20 years experience in the software field. 
'

'

This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication.

Authorized licensed use limited to: IEEE Xplore. Downloaded on February 2, 2009 at 04:17 from IEEE Xplore.  Restrictions apply.


