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A Formal Method of Interface-Connection Component Compesition
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Abstract Component composition is one of the emphasis of research in component based software development. It can
greatly improve the efficiency and quality in software development. Currently, most of the component composition tech-
nology is implemented under the condition of “successful traces” ,ignoring the check on the correctness of composition.
This paper optimizes the component interface-connection technique, and adopts formal methods to describe and deduce
the problems about components and their composition. Based on this work,a mapping algorithm is brought out to im-
plement the automatic conversion from composition specification to glue code. The research makes preparations for for-
mal analysis ‘on component composition and the validation of the correctness of composition.
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frame ::=
Frame frame-name
interface-specification-section
provides-interface-section
[requires-interface-section]
End Frame
component ::=
Component comp-name
Frame-name
[behaviors]
End Component
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compositionSpec ::=
compositionS8pec compo_name
instants-list-section
bind-list-section
subsume-list-section
delegate-list-section
End compositionSpec
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compositionSpec C {
inst :
CSQLOperation cl;
CPoolManage c2;
bind :
cl.IDBConnection to c¢2.IDBConnection
using agentCl;
subsume :
c2.IDBLog to C.IDBLog;
delegate :
cl.IDBAcc to C.IDBAccC;
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void ComSpecTemplate( compositionSpec )
{

#/c1 %3 H#rXi % DestinationOb,
/1 agentC1 A {G3R Agent

g XER
define $newClassName, $inst[],$subsume[],$bind[], $delegate(];

for all $a in $delegate do
CreateInterface(a.DestinationObject.Interface);

for all $ain $inst do

I TR R B IGHAT A (e R
for all $a in $bind do
if( $a.existAgent == true ){
for( all $method in $a.DestinationObject. Interface )
AddMethod( $a.Agent, $method)
AddAttribute($newClassName, $a.Agent )

}

else

for all $a in $subsume do

/8.3 delegate, X delegate 4 P M —IMHETIM T AL

for all $a in $delegate do {
for all $method in $a.SourceObject.Interface

}

1

X BERLPAIES], W c1.IDBConnection to c2.IDBConnection using agentC1 H T ¥:
ject, c2 AT H SourceObject
// c1 IDBConnection 4 H #5%§ % # I DestinationObject.Interface; c2.IDBConnection ¥ & # O SourceObject.Interface
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ExtractSpec( compositionSpec,$newClassName, $inst, $subsume, $bind, $delegate);
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CreateClass($newClassN:

AddA ttribute( $newClassName, a.ClassType, a.InstanceName);
/6. MA bind, ZMARR T EEABMBMMY RMEEXR, MPAEEREZFE LT using agent,

CreateUserDefineClass( $a.Agent, $a.DestinationObject.Interface);

AddAttributeConnection($a.Agent.Interface, $a.SourceObject);
AddAttributeConnection($a.DestinationObject.Interface, $a.Agent);

AddAttributeConnection($a.DestinationObject.Interface, $a.SourceObject);
I8 subsume, XA D HH—TRT AR BN SR BN R, HEEHNTSHAER RGP RIERN.
AddAttributeConnection($a.DestinationObject, $a.SourceObject);
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AddMethod( $newClassName, $method ) {return $a.DestinationObject.Interface.Method; };
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