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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, e.g. 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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Com; = {R1}, Comz = {R2), Coms = {R3, R4, Ry, R'z}
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interface ITextModel{
int length( ) ;
char charAt(in int pos) ;
void deleteCharAt(in int pos) ;

void register(in ITextObserver o) ;

};
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protocol [TextModel{
ITextModel(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] b!deleteNotif(p).b?( ).Notify(ref,
others, p, rep)
+ [observes = <>] rep!( )ITextModel(ref, observes)
b

interface ITextModel{
int length( ) ;
//@ pre : true
//@ post : result == len(text)
char charAt(in int pos) ;
//@ pre 1 0 <= pos && pos < len(text)
//@ post : result == text[pos]
void deleteCharAt(in int pos) ;
//@ pre : 0 <= pos && pos < len(text)
//@ post : \forall i [0.pos-1] : test'fi] == text[i] &&
//@ \forall i [pos.len(text)-1] : test’li] == textli+1] &&
len(text’) == len(text)-1
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role Client(c) ={
cI<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

+ [x = EOF] fclose!( ).0) + T.break!( ).0
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role Rl(read, break) = {
--read?(block).0 + T.break!( ).0
-
role R2(fwrite, fclose) = {
T.fwrite!<block>.0 + t.fclose!( ).0
}

(39 2] rolextd] 23(Ge)
Cfg = (U; m@EB)H(I R)Z Aoz},

Ri :role?] AL ofvig}

agln 27 Cfge 999 RiE M8, Cfg2 o3
2o] con( )QAAE AHEste] BEE ¢ gl

Cfg' =con(R’, 0, Cfg)2 A=Y old con(R', 0, Cfg)
=R'0| Cfgoolx, 0& substitutionS, R'E 2o AH
£ role® 9v]gicth

ZalolAE-AH ZdE oA

C(b) = bi<5>C’
S(a, f) = f2(x).al<x>.5’
P(a) = a?(y).P’

ol

%7] CfgE Cez $ebd, Cfg's Ch)gt S(a, 199
A Ch) | Sa, )7 Bt 28y Zdo|dE Co} A
ole] A5HLL 93 IxH o] ZEAFIA] Yornz
A3 Bl EVMEEc wEtd oFeE (b, /12 8
W (Ofg' =C(2) S, 20l &, Cfg’ =21<5>C' | 22(x)al<
x>.S'

¢

(49 3] AxdEs] A4
shthe AZVEPETH te FXYERS dAztss]
AAE GeT 2e 2AE BEFolol B}

@ Wk P 1 P7F EA@HE P9 Ry Ak 8
oo} gt}

@ W R a— R'@=vad 3P P a= P'7t EA3t2
P'st R'71 diA7bs stedof dth

ZEHE o4=NE BM7IY 933

® Wk P a— Plla=t)oln
A 7}stelof gt

Ra= R'H P'% R7L o

74, Ry = a?(x).0 + b2(y).0, Rz = t.a!<u>.0 + Thi<w>.0
o A9 o] & e A3uFe A o]Fod + 3le
o2 gAdE e 29y Ryt R3 = 1.a2(x).0 + T.b?
().0& H&A7H Ro9F Ratbe] 48 s ufE BEE
“‘7\] Z23ng AN E 2A X EE?‘S} e - K

@il mHo ok He Fo7 opF|dAs 4 HEW

500 AuaRe A ARSI, B A
@R7h AW ol FelAA vkl Fojd obl@RY T
Aol AER Aotk o& AFH7] A8 Pz B

o ANFEHE Ao g
[A 2] 4] M7 73 (Evolution Rule) :

El. &t Pt— P, P| Ggr) — P | Gagr

E2. % 3P, Q. P x2(2)= P A Q xKz>= Q', (P
| Q| Cfgrpq) 1— (P' | Q' | Cfgra)

o714 Cfgre Cfg - PE 993t}

3 2, @22 A2 (Crossing System)S T3k 7
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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(]) = train.]?(signal).tpass.l!<red>.0

Crossing System = chy!<green>.chi?(x).0 + chz!<up>.ch:?(y).0 | car.chz?
(dir).cpass.chz!<down>.0 | train.ch,?(signal).tpass.chi!<red>.0

agx o] oFEA e [He 41 A8,

chi!<green>.chi?(x).0 + chy!<up>.ch;?2(y).0 | car.cho?(dir).cpass.chy!
<down>.0 | train.chi?(signal).tpass.chy!<red>.0 T — chs?(y).0 | cpass.
cha!<down>.0 | train.ch;?(signal).tpass.ch;!<red>.0 T— 0 | train.ch,?
(signal).tpass.chi!<red>.0 E=

chi!<green>.chi?(x).0 + chy!<up>.che?(y).0 | car.ch2?(dir).cpass.chy!
<down>.0 | train.chi?(signal).tpass.chi!<red>.0 T— chi?(x).0 | car.
chy?(dir).cpass.chy!<down>.0 | tpass.ch;!<red>.0 T— 0 | car.chy?(dir).
cpass.chz!<down>.0
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@ output edge : object — subject(channel) «——+
@ input : subject(channel) — object ———»
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Customer(s) = s!<pay>.s?(w).u?(fueD).0

Pump(c) = c¢?(w, amnt).w!<fuel>.0
Cashier(d, p) = d?(amnt).(d!'<p>.0 | p!<p, amnt>.0)

N

Fojd 2479 FEUER T4 A2dd 728
S5 Aol 28 Agsfe] o]z AXUESE olFoj7)
N9 SRR g3 ol 9 5 e

N AR
o

¢

Gfg1 = Customer(s) = s!<pay>.s?(u).u?(fuel).0

Ggz = con(Pump, 6, (g1) = s!<pay>.s?w.u?(fued.0 | c?(w,
amnt). wi<fuel>.0

(g3 = con{Cashier, 0, (fg2) = con(Cashier, {chi/c, chy/p, chy/d, chy/s},
(g2 = chal<pay>.chz?(w).u?(fue).0 | chy?(w, amnt).wi<fuel>.0
| chz?(amnt).(cha!<ch;>.0 | chi!<chi, amnt>.0)



oelg 4ol Waw o4t 27y AETdEsUoz
AAGANA dold & 1 oHBAN 2sE A
We| TxE Fh F AE7tE melF] ¢

o
I
>
ru‘ﬁ

Aolth. 2 olRe
Aem AAZ oY AEUESY 40 AYz
P2 ol AL BAE TIT B He 49 A
A FAe Aeete] Ao AEIESC] AU $54§
& 988 sHeslE R} g,

A7) FAE =4 Aol A4k B8 o)

Asde) 34 FHe BAHE

(ch!<pay>.ch2?(u).u?(fuel).0 | chi?(w, amnt).w!<fuel>.0 | chy?(amnt).
(cho'<ch;>.0 | chi!<ch;, amnt>.0)) T—

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

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

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