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Product line analysis
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Product line architecture model

base modified new none
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Product line analysis, cond.
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Product line component model

base modified new none
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Feature model

base modified new none
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Feature configuration

base modified new none
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Parameterization programming

checker optimizer evaluator

optcons opt’cons+short

eval’ evalm’opt’shortopt’cons

check

check’

eval evalm

Architecture
model

Component
model

interp

interpOpt

Feature
model

The parameterized module system 
of Standard ML is powerful enough 
to manage structural variations.

Language support

Feature
configuration

interpOpt

PLE core assets



October 2009 Language Support for Feature-Oriented Product Line Engineering 13

Limitations
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Language support
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The MLPolyR language
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template InterFun (C, E) = {{...}}

template InterOptFun (C, O, E) = {{

val interp = fn e =>

E.eval (O.opt (C.check e))

}}
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Product development process

Product line 

analysis

Product line 

analysis
Product line

architecture design

Product line

architecture design
Product line

component design

Product line

component design

Product line asset development process

Product

analysis

Product

analysis Architecture
Architecture

Components
Components

Product development process

need
need

application
application

instantiation

drive

Architecture
model

Component
model

check eval

interp

checker optimizer evaluator

interpOpt

optcons opt’cons+short

eval’ evalm’opt’shortopt’conscheck’

evalm

Feature 
model

Feature 
configuration



October 2009 Language Support for Feature-Oriented Product Line Engineering 18

Product development process

Product line 

analysis

Product line 

analysis
Product line

architecture design

Product line

architecture design
Product line

component design

Product line

component design

Product line asset development process

check eval

interp

checker optimizer evaluator

interpOpt

optcons opt’cons+short

eval’ evalm’opt’shortopt’conscheck’

evalm

Feature 
model

need
need

application
application

instantiation

Architecture
model

Component
model

Feature 
configuration

compiler

feature

selection



October 2009 Language Support for Feature-Oriented Product Line Engineering 19

Demo

http://ttic.uchicago.edu/~wchae/fosd09
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Related Work

� The annotative approach

� FORM macro language, #ifdef

� The compositional approach

� Aspects, stepwise refinements (AHEAD)

� Parameterization approach

� Functor (SML), Template (C++), Generics (Java)

� Hybrid approach

� FeatureC++, CIDE, MLPolyR

http://ttic.uchicago.edu/~wchae/fosd09
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Future work
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Conclusion
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Feature-oriented software development can be 
efficiently delivered by proper language supports.

Feature-oriented software development can be 
efficiently delivered by proper language supports.

Generative approach

through annotation

Pa
ra
me
ter
iza
tio
n a
pp
ro
ac
h

Co
mp
os
itio
na
l a
pp
ro
ac
h

http://ttic.uchicago.edu/~wchae/fosd09


