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I nt roduct ion

Project  Deliver:
• I ntelligent  Knowledge Management  for Software Delivery

Focus on release and delivery for product  lines
This talk:
• Composing Configurable Java Components

How to apply product  line technology in a set t ing 
where com ponents them selves are configurable?



Tijs van der Storm - CWI

Two configurable components
Trees with two implementat ions (array 
and list )  and opt ional t raversal
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I m plement ing variat ion

Program m ing language im poses rest r ict ions on 
variat ion m echanism s
Use Java propert ies to select  TreeFactory
im plem entat ion
• Runt ime configurat ion at  program start -up.

Use Aspect -Oriented Program m ing (AOP)  to add 
Visitor design pat tern
• Trees should implement  Visitable interface
• AOP is used to add this interface
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Binding Factory implementat ion

Property used to resolve concrete factory
Exam ple:  

treefactory=list.TreeFactory

Dynam ic loading and reflect ion are used to instant iate 
the factory
Consequences:
• Property must  be set  according to requirements
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Enabling opt ional Tree t raversal

AOP is used to weave in Visitor design pat tern
public aspect TreeVisitor {
declare parents: Tree extends Visitable;

public void Tree.accept(Visitor v) {
v.visit(this);

}
}

Consequences:
• Build process must  call AspectJ
• There is a dependency on the Visitors component
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Towards automat ic delivery of composit ions

Tree com ponent  has 4 variants:
• array with t raversal, array without  t raversal
• list  with t raversal, list  without  t raversal

How to im plem ent  this com ponent  fam ily?
• How do we set  the factory property?
• Do we call AspectJ by hand?

Moreover:  propagat ion of variabilit y
• What  if Visitor component  is configurable as well?
• How to verify inter-component  configurat ion?

Our approach:  com ponent  descript ion language
• Variabilit y:  feature descript ions
• Binding:  (condit ional)  binding act ions
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Descript ion of var iabilit y Tree

I m plem entat ion

list array

t raversal

Tree:  all( I m plem entat ion, t raversal?)

I m plem entat ion:  one- of( list , array)

Feature diagram s:

Feature descript ions:
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Descript ion of binding and composit ion

(Condit ional)  binding act ions
Atom ic features funct ion as guards:
if (array) { treefactory = array.TreeFactory; }

if (list) { treefactory = list.TreeFactory; }

if (traversal) {

require(visitors);

weave(TreeVisitor);

if (list) { weave(list.TreeVisitor); }

if (array) { weave(array.TreeVisitor); }

}

}

dependency property assignm ent

aspect  weaving



Tijs van der Storm - CWI

Component  descript ion language (CDL)

Feature descript ions +  binding act ions =  CDL
CDL can be form ally analyzed
Feature descript ions checked for consistency
Binding checked against  feature descr ipt ions

Correct  configurat ion guaranteed!
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Benefits

Configurable com ponents are m ore reusable
Localit y of variabilit y im proves m aintenance
Consistency of configurat ion guaranteed
Com posit ions are autom at ically derived
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Summary

Configurable Java Com ponents
Com posit ion becom es com plex:
• Configurat ion correctness
• Binding of features

CDL for autom at ion:
• Feature descript ions
• Binding act ions
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End

Deliver project :  ht tp: / / www.cwi.nl/ projects/ deliver
Technical report  available
More info:  ht tp: / / www.cwi.nl/ ~ storm

Thank you!
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Loading the concrete factory

St r ing cls =  System .getProperty( “ t reefactory") ;
ClassLoader cl =  ClassLoader.getSystem ClassLoader( ) ;
TreeFactory t f =  

(TreeFactory)cl. loadClass(cls) .newI nstance( ) ;


