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Product line Analysis

Compilation phases
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Product line analysis

Structural variation
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Product line architecture model

Structural variation
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Product line analysis, cond.
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Prod

uct line component model

Structural variation
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Feature model

PLE core assets ‘
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Feature configuration

‘ PLE core assets ‘

Structural variation
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Product development

‘ PLE core assets ‘
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Parameterization programming

‘ PLE core assets ‘
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‘ Language support ‘
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Limitations

‘ PLE core assets ‘ ‘ Language support
Feature = Implicit mapping relations make it
model difficult to generate a product.
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Language support

‘ PLE core assets ‘
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‘ Language support

Annotative approach

Parameterization approach

Compositional approach

October 2009

Language Support for Feature-Oriented Product Line Engineering 14



The MLPolyR language

‘ PLE core assets ‘
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‘ Language support ‘

Annotative approach
Macro system

Parameterization approach

Parameterized, extensible module

Compositional approach

Type-safe extensible programming
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The MLPolyR Languaos, . “Hnd.
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Product development process

Product line asset development process
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Product development process

Product line asset development process
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http://ttic.uchicago.edu/~wchae/fosd09

no for FOSD2 eature-Oriented Programmin: MLPolyR languaged - Mozilla Firefox

File Edit View Hstory Bookmarks Tools Help
@ - c {nt I http:/fttic,uchicago.edu/~wchae ffosdd3/ 3 - ,
":" denotes a "is-one-of" relations. In this example, for instnace, a macro term @Interp will b
be implemented by either a template "InterpFun” or "InterpOptFun”. A template can have
multiple arguments in the following parenthesis. A module argument can recursively have its
own expansion rules.
Feature selection
MNow, we are going to select features:
Simple Arithmetic
Language
Conditional
® Evaluation semantics
Evaluation - -
O Machine semantics
O constant folding
Optimizer —
Short-circuit
Current feature selection : {ShortCircuit, Optimizer, EvaluationSemantics, Conditional}
Code generation
With respect to expansion rules and feature selection, the compiler can pick a right
reference architecture and its associated components, so the macro term @Interp will get
expanded:
EInteI‘prtFun (ECheck, ESOptimizer, EBigStep)
Comments F
We are continuing this work in several ways. One of them is to validate feature selection.
Since our expansion rules do not support any specification of feature relations (i.e.,
mutually exclusive or required relations), the current compiler cannot detect any invalid
feature sets. We are currently investigating to adopt the so-called "AutoForm" technology
to provide visual feedback as a user selects features, pointing out mistakes. i
< | >
Done @
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Related Work

The annotative approach
B FORM macro language, #ifdef

The compositional approach

B Aspects, stepwise refinements (AHEAD)
Parameterization approach

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

Hybrid approach
B FeatureC++, CIDE, MLPolyR
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Future work
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Conclusion

Product line ass#’
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Feature-oriented software development can be
efficiently delivered by proper language supports.
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