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Abstract: A critical issue for complex software architecture design is the modeling and analysis of connectors.
This paper argues for an approach to composite reuse of connectors based on reflection. To support this notion a set
of mata-operations of connectors composition steming from the operations between processes in CSP have been
identified, and the CSP semantics of composite connector is also provided. As it will be shown that it provides
mechanisms for designing connectors in an incremental way, and can be analysed and checked automatically owing
to the formal basis.
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.Garlan ~ Spitznagel =~ Wright ,
. (data transform) (splice) (add a role) (sessionize)
(aggregate) [Vl
,Antonia Lopes (formal parameter declaration) (body connector)
ADLI',
2
1 C-S S Client Server
Allen Bl (role) (glue)
Wright R 1
connector C-S-connector=
role client=(request!x—result?y—Client)[§
role server=(invoke?x—return!y—Server) 1§
glue=(client.request?x—server.invoke!x—server.return?y—client.result!'y— glue)[1§
Fig.1 Wright specification: C-S-connector
1 Wright :C-S-connector
C-S R Server, Client. F Server
Client C-S-connector, . s Client
Server ,Client s s
3
s . Wright
( ), ( ), , ,
Wright R s
Wright
Cspil,
31
(reflection) (61,
, (meta-system). >
R (causual connection),
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s : (base-level) R

; (meta-level) s . s

(computational reflection)

> >

(architecture reflection)'?,

s

s :JavaBean
,BeanBox Bean
3 5 ;
3.2
, 2
connector C2-S-connector
composite:  csl: C-S-connector
cs2: C-S-connector
role client]=Substitute(cs1.client)
role client2=Substitute(cs2.client)
role server=AlternativeMerge(cs1.server,cs2.server)
glue=Choice(cs1.glue,cs2.glue)
Fig.2 A simple example: C2-S-connector specification
2 :C2-S-connector
C2-S-connector s 2 composite. 2
composite , ——C-S-connector
,Wright . s
3
clientl client s client2 client
Substitute csl  ¢s2  client ,csl  ¢s2  client
clientl client2 ,clientl csl.client ,client2 cs2.client
Wright s
clientl=request!x—result?y—client1[]§
client2=request!x—result?y—client2[1§
3 Server, AlternativeMerge. s )
server s . , server
csl.client cs2.client csl.server s
cs2.server .AlternativeMerge , «“ ”
csl.server  cs2.server S S Wright S
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server=invoke?x—return!y—server1§
3 _ glue. Choice,
csl.glue  cs2.glue C2-S-connector R
s s server client s
client, client . Wright ,
glue=(clientl.request?x—>server.invoke!x—server.return?y—client1.result!y—glue) I(client2.request?x
—server.invoke!x—server.return?y—client2.result!y—>glue)1§
2, C2-S-connector, 3 Substitute, AlternativeMerge,Choice

composite .3 S y
3.3

.CSP

Substitute: ) s ;

ConcurrencyMerge: . , s

113 2

AlternativeMerge: . , s

Parallel:

s s

Decision:

Choice: . >

Interleave:

Follow:
Interrupt:

Lightning: Interrupt s
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Interrupt R R

> 3 Lightning

Wright, CSp ,
, CSpP 3
) CSP
, , CSsp
CSp
1 R,
R=Substitute(c.r), R r;
R=ConcurrencyMerge(c;.r,C,.r,...,Ch.rn), R [ SLU | I (I
R=AlternativeMerge(c,.r,C,.r,...,.Cn.In), R 00, 0.
CSp ,
2. R,
R=Substitute(c.r), {R/c.r};
R=ConcurrencyMerge(c;.r,C;.r,...,Cn.rn), {R/ci.r 1}, {R/Cy.10},...,
{R/ cnrn};
R=Alter nativeMerge(c,.r,C;.r,...,Cn.'n), {R/ci.r},{R/Cy.13},.. ., {R/Ch.I}
2) CSP .
CSsp CSp . ,
3. C, c {Ri/c.ri},{Ry/C.ra},...,
{R/C.In},
ReL(c.glue)=c.glue/{R,/c.r},{Ry/C.ry},...,{R/C.r}.
,c.glue/{R,/c.ri},{R./C.r5},....{R/C.rp} c.glue C.r,C.r,,...,C.Iy
Ri,R,,....R,.
4. glue,

glue=Parallel(c,.glue,c,.glue,...,c,.glue), glue
ReL(c,.glue)ll ReL(c,.glue)ll ...II ReL(c,.glue);
glue=Decision(c;.glue,c,.glue,...,c..glue), glue
ReL(c,.glue)[MReL(c,.glue)[]...[TReL(c,.glue);
glue=Choice(c;.glue,c,.glue,...,c,.glue), glue
ReL(c,.glue)lIReL(c,.glue)...IReL(c,.glue);
glue=Interleave(c,.glue,c,.glue,...,c..glue), glue
Rel(c,.glue) ||| Rel(c,.glue) |||...||| ReL(cn.glue);
glue=Follow(c;.glue,c,.glue,...,c,.glue), glue
ReL(c,.glue);ReL(c,.glue);...;ReL(c..glue);
glue=Interrupt(c,.glue,c,.glue,...,c,.glue), glue
ReL(c,.glue)AReL(c,.glue)A...AReL(c,.glue);
glue=Lightning(c,.glue,c,.glue,event), glue
Rel(c,.glue) zRelL(c,.glue)Z ...2 Rel(c,glue), 4 =event;
3) CSP
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, Wright , . )
CSP .
5. [T TSRO % glue, CSP S(ry),Sr»),...,S(rn)
Sglue), s
Sglue)l (ri:S(rpll r:Se)ll L e S(ry)).
, Wright
1:
2:
) 1 R 2
s 2
Wright , FDR[!” , .FDR
C2-S-connector R FDR 1 .2
FDR CSP R s CSP
, 141,
A P DFA ,
DF =(MNe:A- e—>DFy)M §.
DFA A
, FDR ) 1

, C2-S-connector

clientl=request!x—result?y—client1[]§
client2=request!x—result?y—client2[1§
server=(invoke?x—return!y—server|§) (invoke?x—return!y—server(1§)

FDR
Client1=(request—>result—>Client1)|~|TICK
Client2=(request—>result—>Client2)|~|TICK
Server=((invoke—>return—>Server)[ |[TICK)[ ]((invoke—>return—>Server)[ |TICK)
DF1=(request—>DF1)|~|(result—>DF1)|~|TICK
DF2=(invoke—>DF2)|~|(return—>DF2)|~|TICK

Check “DF1” “Client1”;
Check “DF1” “Client2”;
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Wright R ) ( )
, Wright . R
ADL
CSp . :
>
s s
> 5
, ADL
>
s ADL
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