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The Specification Techniques of Component Interactions
Chang Hoon Lee"

ABSTRACT

A major limitation of available component-based platforms is that they do not provide suitable means for describing and reasoning on the
concurrent behaviour of interacting component-based system. Indeed while these platforms provide convenient ways to describe the typed sig~
natures of components, eg. like CORBA's IDL, they offer a quite low-level support to describe the concurrent behaviour of component. The
ability to describe and verify the concurrent behaviour of interacting components is key aspect in the development of large component-based
software system. This study propose a component interface specification using process algebra and configuration’s role which allows one to prove
correctness of software architecture generated at design level as well as to define compatibility relations by our evolution rule and n-graph.
Also, we shown on an appropriateness of a specification techniques and definitions proposed in this paper by case-study.
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Ci=1{R1}
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interface ITextModel
int length( ) ;
char charAt(in int pos) ;
void deleteCharAt(in int pos) ;

void register(in [TextObserver o) ;
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protocol ITextModel{
[TextModel(ref, observers) =
ref?length(rep).("v)rep(v).ITextModel(ref, observes)
+ ref?charAt(p, rep).("c) rep!(c).ITextModel(ref, observes)
+ ref?deleteCharAt(p, rep).
( [observes !=<>] Notify(ref, observes, p, rep)
+ [observes =<>] rep!( ).ITextModel(ref, observes))

Notify(ref, observes, p, rep) =
[observes = <b>++others] bldeleteNotif(p).b?( ).Notify(ref,
others, p, rep)

+ [observes = <>] rep!( )ITextModel(ref, ohserves)

interface ITextModel{
int length( ) ;
//@ pre : true
//@ post : result == len(text)
char charAt(in int pos) ;
//@ pre : 0 <= pos && pos < len(text)
//@ post : result == text[pos]
void deleteCharAt(in int pos) ;
//@ pre 1 0 <= pos && pos < len(text)
//@ post : \forall i [0.pos-1] : test[i] == texti] &&
//@ \forall i [pos.len(text)-1] : test'[i] == text[i+1] &&
len(text’) == len{text)-1
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role Client(c) = {
cl<request>.(c?(reply).0 + T.c!<error>.0)
}
role Server(s) = {
s?(request).(s!<reply>.0 + s?(error).0)
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Reader = read?(block).([x !'= EOF] fwrite!(block).Reader
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role Rl(read, break) = {
--read?(block).0 + T.break!( ).0
.
role R2(fwrite, fclose) = {
Tfwrite!<block>.0 + T.fclose!( ).0
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Crossing(light, gate) = light!<green> light?(x).0 + gate!<up>.gate?(y).0

Road(g) = car.g?(dir).cpass.g!<down>.0

Rail(l) = trainl?(signal).tpass.!<red>.0

Crossing System = chy!<green>.ch;?(x).0 + cha!<up>.chs?(y).0 | car.ch:?
(dir).cpass.cha!<down>.0 | train.ch;?(signal).tpass.chi!<red>.0
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ch)!<green>.chy2(x).0 + cha!<up>.ch:?(y).0 | car.chy?(dir).cpass.chz!
<down>0 | train.ch?(signal).tpass.chy!<red>.0 T~ chs?(y).0 | cpass.
chy!<down>.0 | train.ch;?(signal).tpass.chy!<red>.0 T — 0 | train.chy?
(signal).tpass.chi!<red>.0 E+

chi'<green>.c?2(x).0 + cho!<up>.chs?(y).0 | car.chy?{dir).cpass.cha!
<down>.0 | train.chi?(signal).tpass.ch/!<red>.0 T — ch;?(x).0 | car.
che?(dir) cpass.chy! <down>.0 | tpass.chi!<red>.0 T 0 | car.chy?(dir).
cpass.chy!<down>.0
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Customer(s) = s!<pay>.s?(w).u?(fuel).0
Pumnp(c) = ¢?(w, amnt). w!<fuel>.0
Cashier(d, p) = d?(amnt).(d'<p>.0 | p!<p, amnt>.0)

Foln 77te] AEWER FAH A2Ye F2E o
ol el 28 Agslel olE PLUESE oFof7 4
Nzge) o7 9AE e wol A & AUtk

(fg1 = Customer(s) = s!<pay>.s?(u).u?(fuel).0

g = con(Pump, 0, (g = s!<pay>s?w.u?(fueD.0 | cAw,
amnt). w!<fuel>.0

(Jgs = con(Cashier, 0, (fig») = con(Cashier, {chy/c, chy/p, chy/d, chy/s},
() = cha<pay>.ch:?(u).u?(fued.0 | chi?(w, amnt).w!<fuel>.0
| chs?(amnt).(chz!<ch;>.0 | chi!<ch;, amnt>.0)
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(cha!<pay>.chy?(u).u?(fuel).0 | chy?(w, amnt).w!<fuel>.0 | chy?(amnt).
(che!<ch;>.0 | ch!<chy, amnt>.0)) 1—

(che?(u).u?(fuel).0 | chi?(w, amnt).w!<fuel>.0 | (cho!<ch;>.0 | chy!<chy,
amnt>.0)) 1 —

(chi?(fuel).0 | chy?(w, amnt). w!<fuel>.0 | (0 | chi!<ch;, amnt>.0)) T—

(ch?(fueD).0 | chy!<fuel>0 | (01 0)) 1— 0
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