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Motivation

I Software product line engineering (SPLE)

I High up-front investment

I Proactive, reactive and extractive SPLE

Need for

I Tool support

I Techniques for domain implementation
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Related Work

Example

c l a s s C l i e n t {
S t r i n g getName ( ){ . . .}
vo i d run ( ){ . . .}

}
c l a s s S t o ck I n f o rma t i o nB rok e r {

S t o c k I n f o c o l l e c t I n f o (
S to ck I n f oReque s t r ){ . . .}

}
c l a s s DBBroker {

Stock ge tS tock ( ) { . . .}
}
c l a s s S to ck I n f oReque s t {

S t o c k I n f o ge tS tock s ( ){ . . .}
}

Add pricing functionality
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Example

c l a s s C l i e n t {
S t r i n g getName ( ){ . . .}
vo i d run ( ){ . . .}
f l o a t ba l anc e ;
f l o a t ba l anc e ( ) { r e t u r n ba l ance ; }
vo i d cha rge ( S to ck I n f oReque s t r ) { ba l ance −= r . p r i c e ( ) ; }

}
c l a s s S t o ck I n f o rma t i o nB rok e r {

S t o c k I n f o c o l l e c t I n f o ( C l i e n t c , S t o ck I n f oReque s t r ){
. . .
c . cha rge ( r ) ;

}
}
c l a s s DBBroker {

Stock ge tS tock ( ) { . . .}
}
c l a s s S to ck I n f oReque s t {

S t o c k I n f o ge tS tock s ( ){ . . .}
f l o a t p r i c e ( ) { r e t u r n b a s i c P r i c e ( ) + ca l c u l a t eTa x ( ) ; }
f l o a t b a s i c P r i c e ( ) { r e t u r n 5 + ge tS to ck s ( ) . l e n g t h ∗0 . 2 ; }
f l o a t c a l c u l a t eTa x ( ) { . . . }

}
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Example

Preprocessor Directives

c l a s s C l i e n t {
S t r i n g getName ( ){ . . .}
vo i d run ( ){ . . .}

#ifdef PRICING

f l o a t ba l anc e ;
f l o a t ba l anc e ( ) { r e t u r n ba l ance ; }
vo i d cha rge ( S to ck I n f oReque s t r ) { ba l ance −= r . p r i c e ( ) ; }

#endif

}
c l a s s S t o ck I n f o rma t i o nB rok e r {

S t o c k I n f o c o l l e c t I n f o ( C l i e n t c , S t o ck I n f oReque s t r ){
. . .

#ifdef PRICING

c . cha rge ( r ) ;

#endif

}
}
c l a s s DBBroker {

Stock ge tS tock ( ) { . . .}
}
. . .
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Example

Architecture: Mixins

c l a s s C l i e n t {
S t r i n g getName ( ){ . . .}
vo i d run ( ){ . . .}

}

t emp la t e <c l a s s Super>

c l a s s P r i c i n g : p u b l i c Super{
f l o a t ba l anc e ;
f l o a t ba l anc e ( ) { r e t u r n ba l ance ; }
vo i d cha rge ( S to ck I n f oReque s t r ) { ba l ance −= r . p r i c e ( ) ; }

} ;

typedef Pricing<Client>ClientPricing;

. . .

7/18



Example

Aspect-oriented Programming

a sp e c t P r i c i n g {
p r i v a t e f l o a t C l i e n t . ba l ance ;
f l o a t C l i e n t . ba l anc e ( ) { r e t u r n ba l ance ; }
vo i d C l i e n t . cha rge ( S to ck I n f oReque s t r ) {

ba l ance −= r . p r i c e ( ) ;
}
f l o a t S to ck I n f oReque s t . p r i c e ( ) { . . . }
a f t e r ( C l i e n t c , S t o ck I n f oReque s t r e q u e s t ) :
( c a l l ( S t o c k I n f o c o l l e c t I n f o ( S to ck I n f oReque s t ) )
&& t h i s ( c ) && a rg s ( r e q u e s t ) ) {

c . cha rge ( r e q u e s t ) ;
}

}
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Example

Feature-oriented Programming (AHEAD)

r e f i n e s c l a s s C l i e n t {
f l o a t ba l anc e ;
p u b l i c f l o a t ba l ance ( ) { r e t u r n ba l ance ; }
vo i d cha rge ( S to ck I n f oReque s t r ) { ba l ance −= r . p r i c e ( ) ; }

}
r e f i n e s c l a s s S to ck I n f oReque s t {

f l o a t p r i c e ( ) { r e t u r n b a s i c P r i c e ( ) + ca l c u l a t eTa x ( ) ; }
f l o a t b a s i c P r i c e ( ) { r e t u r n 5 + ge tS to ck s ( ) . l e n g t h ∗0 . 2 ; }
f l o a t c a l c u l a t eTa x ( ) { . . . }

}
r e f i n e s c l a s s S t o c k I n f o rma t i onB rok e r {

S t o c k I n f o c o l l e c t I n f o ( C l i e n t c , S t o ck I n f oReque s t r ) {
supe r . c o l l e c t I n f o ( c , r ) ;
c . cha rge ( r ) ;

}
}

9/18



Example

Delta-oriented Programming

d e l t a DC l i en t{
mod i f i e s c l a s s C l i e n t {

adds f l o a t ba l ance ;
adds f l o a t ba l ance ( ) { r e t u r n ba l ance ; }
adds vo i d cha rge ( S to ck I n f oReque s t r ) { ba l ance −= r . p r i c e ( ) ; }

}
mod i f i e s c l a s s S t o c k I n f o rma t i o nB rok e r {

adds S t o c k I n f o c o l l e c t I n f o ( ) ( C l i e n t c , S t o ck I n f oReque s t r ) {
c o l l e c t I n f o ( r ) ;
c . cha rge ( r ) ;

}
}

}
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Example

Tool Support

CIDE
FeatureIDE
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Layered Programming

I Delta-oriented programming
I Only tool based

I diff-match-patch
I Feature model
I CLI like git
I Editor
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Layered Programming

Demo
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Layered Programming

Benefits

I System has multiple representations → keep them consistent

I Language independent
I Easy to use

I No new language or complex structure
I Semantically clear (WYSIWYG)
I Features added where they are used
I No intermediary representation

I Robuust (to be verified)

I Proactive, reactive and extractive SPLE
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Layered Programming

Risks

I Interaction with version management (git)

I Is it robust under changes to base

I Can conflicting features be detected?

I What should happen with conflicting features?

I How to deal with optional layer interactions?
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Planning

I Analyze risks and propose solutions/workarounds

I Algorithm and tool to support layered programming

I Encoding for layers

I Feature model support
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