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M odeling A rchitecture Style in ABC M ethodology
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Abstract A rchitecture style is an mportant guideline br he architecture design It constucts a canmon tem
space for the canmunication of the stakeholles and benefits the des izn reuse aswell as code reuse This paper attanpts to
provide a general fomal fran evo1k for the styk specificaton and make the varability of sofiware architecture explicit This
fram ev 01k can supportmodeling stucture constrani bpology constraint and behavr constraint of the style Thwough he

ntroducton of he framework nto ABC method the paperoffers a style-based arch itecture modeling metod and supplies
a graphical archite cturem odeling tool
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1 s 0SI ,
sig Signature {}
sig Player { sigs set Signature } { sane sigs } : )
sigRole { }
sigCanponent { disj reqs provs set Phyer } { sane reqs + provs} 4.3

sig Connector { d&jspons resps set Role } { sme gons&& sane re-
sps }

sig hputPort extends Player { }

sig OutputPort exiends Player { }

sie Filter extends Can ponent { inputs set InpuiPor outputs setOutput ’ W right Csp
Port } {.--}

sig hputRok extendsRole { } P

sigOutpuRok extends Role { } , ,

sig Pipe extends Connector { mput InpuRole output OutpuRole }

(o)

sig System { canplnsts set Canponent connlnsts  seiC onnectors

reqBind: Player? -> Role ’ ’
provBind Rolk->? Phyer conneced canplnsts-> canphits } ’
D i D Is

sig PFSystan extends Systen { filters set Filer pipes setP ipe } atal. ist ’ atal. ist

o) first last ,
fact SokConfiguraton { sok Systan } - Datal.ist
fact Connected { N , next

all s Systen, ¢ s canplnsts | s connected| c] = s reqBind s “r>” next

[ ¢ reqs]. ~ spons resps (s provBind). ~ provs + ... } ,  Tnsert
fact BindA cyclic { no Systan$ connected & iden[ Can ponent] } W rite
fact BindSymmetric { alls Systan, ¢ s connlnsts | sme s reqBind .

) A ssertion s

(¢ spons) && some ¢ resps (s provBind) }

fact BndConsistent { all s System, ¢ s connlnsts | s reqBind
3
(¢ spons). sigs n ¢ reps (s provBind). sigs}
sigData { }
> . Connected sigDataliist { dataset setD ata first last dataset next (dataset- last)
. BindA ¢yclic ! ->! (datset- fist) } { first* next= dataset }
. BindSymm etric sig Filter extends Canponent { datln, datdOut DataList }

, sig Pipe extends Comecbor { dataBuf Datd.ist }
sig PFSystan extends System { filters set Filiey pipes set Pipe }
fun Insert( p p/: Pipe & Data) |{
p. dataBuf dataset = p dataBuf dawmset + d
’ p. dataBuf next= p. dataBuf next+ (p. dataBuf hst-> d)
) p. dataBuf last = d )
) . assertW riteA sertion { allp p/: Pipe & Data | Insert( p p/, d) =>
2 d inp. dataBuf dataset&& d = p. dataBuf last }

sponsor s

responsor . BindCons stent

fun TopologyChain('s PFSystan) { sme { s filters | f*
(‘s connected) = s filers } 5
fun TopologyAcyclic( s PFSysten) { allf s filers | f! n "

(‘s connected) }

4.2

s ; Java

s G roup s
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fun AddCan ponent( s s: DynanicPFSysteam, DynF iker f) {s. filters : ’
= s files+ £ ’ ABC
fun DynBindPreCond( s Dynam icPFSysten, fi 2 DynFilter p: P ipe) ’
{ ,
fl ns fites&& 2 in s filtlers&& p ins pipes } 5
fun DynBinding( s o Dynan PFSystan, fl, 2@ DynFilte; pr Pipe) { Sl e FFikef dee 4G Sile”
DynBindP xCond( s 1L 2 p) < Style nane= “ P iperand-Filer extends= eneralStyle” >
, . . < CanponenType name= “ Filte? >
s. reqBind = s reqBind + fl. reqs> p spong
’ . . < Phyefl'ype nam e= “ InpuPort’ multip licity= “* ” >
s.proovBind = s reqBind + p reps> 2 provs
, < Phyefl'ype name= “ Outputort?’ multipliciy = “* 7>
s connected = s connecled + fl-> 2 }
< /Can ponenType>
AddC(mponent , DynB ndPre- < Connectol'ype name= “ P ipe” >
. < Roldl'ype nane= “ InpuRole” multipliciy = “ 17 >
Cond , DynBind-

< Rolél'ype nane= “ OutpuRol€’ multipliciy = “ 17 >
ng

< /Connectol'ype>

< /Style>




974

2006

< Canponents>
< Canponent nan e= “ LexAnalyze? type= “ Filte?” >
< Phyername= “ Tok enProvider type= “OuputPort’ />
< /C anponent>
< Canponent nam e= “ Pamser type= “ Filte?’ >
< Phyernane= “ Tok enRequesor” type= “ InputPort’ />
< /Canponent> ...
< /Canponents>
< Connectors>
< Connector nan e= “ TokenPipé type= “ Pipé >
< Rolenane= “ TokenSponsor” type= “ InpuRolé’ />
< Rolenane= “ TokenR esponso?’ type= “OutpuR ok” />
< /Connector> ...
< /C onnectors>
< Configu ration>
< Binding>
< Requestor wle= “ Tok erSponsor canponenfl'ype= “ LexAnalyz
er Player= “T okenProvder’ />
< Provider wle= “ TokenR esponsor” canponenT ype = “ Pamser”
P hyer= “ Tok enR equesor” />
< /Binding> ...

< /Configuration>

ABC )
ABC . ABC/ADL
) ABC
ABCTool™, 2 (1)

5 (2)

3 (3)
A oy ,
i (4)
3 (5)

: (6) : ;

s ABC-Tool

>— » LexAnalyser —O— » TokeaPipe —O—* Parser —O— TreePipe —Q
Optimizer Q) CodePipe 102 SemAnalyser

A -

O *» CodePipe2 ©— CodeGenerator

B2 (ESEamFEHRAREG BT

b

ABC/ADL A lloy

, connected
7 Alby

Filter { LexAnalyser Paser Optin zer SanAnalyser C odeG enerator }
Pipe { TokenPipe TreePipe CodeP ipg Cod & ipe2 }
connected  {

(LexAnalyser Pamer), ( Parse; SeanAnalyser), ( SenAnalyser Op-
ti zer), (Optin izy CodeGenerator) }

, Alloy

s fact Bnd-
Acyclic { no Systen $ connected & iden[ Component] }.

?

8 . , System$ connected
iden[ Com ponent] s

Systan $ connected = {(L exAnalyser Parser), (Pamer
SemAnalyser), (SanAnalyser Optin zer),
(Optimizer CodeGenerator) }
ien[ Canponent] = { { (LexAnalyser LexAnalyser), (Pamser
Pamser), (SenAnalyse; SenAnalyser), (Optiizey Optiizer) }

Systan $ connected
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