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¬ Variability in PLE

­ Domain Specific Languages

® Modeling and Programming

¯ Modeling as Programming

° Programming as Modeling

± Expressing Configurabiliy in DSLs

² Modular Languages

³ Summary

¬¬Variability
in PLE

Variability
Χ ŘƛŦŦŜǊŜƴŎŜǎ ŀƳƻƴƎ

products in PL
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Removal
Χ ƻǇǘƛƻƴŀƭƭȅ ǘŀƪŜ ŀǿŀȅ

from overall whole

Variability Mechanisms

Injection
Χ ƻǇǘƛƻƴŀƭƭȅ ŀŘŘ ǘƻ

minimal core

Variability Mechanisms

Parametrization
Χ ŘŜŦƛƴŜ ǾŀƭǳŜǎ ŦƻǊ

predefined params

Variability Mechanisms

Variability
Configurationvs. Customization

Framworks

Routine 

Configuration

Creative

Construction

Wizards

Property Files

Feature-Model

Based

Configuration

Graph-Like

Languages

Tabular

Configurations

Manual

Programming

Guidance,

Efficiency

Complexity,

Flexibility

Configuration

Parameters

Configuration
Χ ǎŜƭŜŎǘƛƴƎ ƻǇǘƛƻƴǎ
Χ ǎŜǘǘƛƴƎ ǇŀǊŀƳ ǾŀƭǳŜǎ

Engine

Aircraft

Wing

high shoulder low Jet Piston

mandatory optional

alternative
(1 of m)

or (n of m)

Materials

woodmetal cloth plastic

mandatory

or (n of m)

FeatureModels
Configuration
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Customization
Χ αǊŜŀƭ ƭŀƴƎǳŀƎŜǎά
Χ ƛƴǎǘŀƴǘƛŀǘƛƻƴ
Χ ŎƻƴƴŜŎǘƛƻƴǎ

Languages
Customization

t[9 ƛǎ ŀƭǎƻ ŀōƻǳǘΧ

Process
Organization
People
Product Mgt.

Process
t[9 ƛǎ ŀƭǎƻ ŀōƻǳǘΧ

Organization
People

not today!
Product Mgt.
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­­Domain 
Specific
Languages
­­Domain 

Specific
Languages

Focus of 
this talk!

programming

closeto the hardware
started

abstractions
computing
~

chips

abstractions
computing
~

bits C

abstractions
computing
~
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Java

abstractions
computing?
~

SQL

abstractions
computing?
~

?
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generalpurpose domainspecific

effective++

specialized, limited

usedby experts

together with other
specializedtools

tailor made

execute?

map
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DSL Program

GPL Program

(akaModel)

map

automated!

map

Generation
Transformation
Compilation

Interpretation

Platform
Architecture

DSL
As you

understand
anddevelop

your
Platform

!ǊŎƘƛǘŜŎǘǳǊŜΧ

Develop a 
language to 
express it!
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Language 
resembles 

architectural 
ŎƻƴŎŜǇǘǎΧ

Express the 
applications 

with the 
language.

ArchitectureAs Language
!ƴƻǘƘŜǊ {ǘƻǊȅΧ
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®®Modeling
and Programming

pareCom

Modeling Programming

Domain Specific
Notations

and
Abstractions

Libraries
Frameworks

(Fluent) APIs

Flexible! Limited!
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Graphical
Textual

Forms
Tables

Textual
Trees

Limited!Flexible!

Customize
Generator

or
Interpreter

Limited!Flexible!

Reflection
Meta Programs
Open Compilers

Define custom
Queryor
Navigate

Limited!Flexible!

AST APIs
Static Analysis

Transform
or

Regex

Custom
Validationor
Error Checks

Limited!Flexible!

IDE plugins
Static Analysis
Open Compilers

Different
Representations

andProjections

Limited!Flexible!

Text is Text
Code Folding
Tree Views
Visualizations

Limited!Flexible?

Python-to-C-like
Internal DSLs

Mixing
and
Composing

Languages

Embed-As-String
Specific: LINQ
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Mature!Brittle!

IDE Support

Scalable

aƻŘŜƭƛƴƎ ¢ƻƻƭǎΧΗΚ

Usable

Mature!Brittle!

Testing

Debugging

?

Refactoring

Mature!Brittle!

Branching

Versioning
Diff, Merge

ŦƻǊ ǎƻƳŜ ǘƻƻƭǎΧ

Gets theGets some

ǎƻƳŜ ǇŜƻǇƭŜ Řƻǳōǘ ǘƘŀǘΧ

Job Done!Jobs done.
ŜǾŜǊȅōƻŘȅ ŀƎǊŜŜǎΧ

Modeling Tools 

Programming Tools
!=

Different Worlds
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Modeling Tool

Modeling Tool
!=

Different Worlds Different Worlds
Mix Models and Programs

Different Worlds
AST Navigation & Query

Mix Models and Programs

Different Worlds
AST Navigation & Query

Mix Models and Programs

Integration of 3GL code

Different Worlds
AST Navigation & Query

Mix Models and Programs

Integration of 3GL code
Code Constraints
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Why
the difference?

History?

Modeling Programming Modeling Programming

Χ όaƻǎǘƭȅύ ¢ŜȄǘǳŀƭ 
Notations

Χ /ƻƴŎǊŜǘŜ {ȅƴǘŀȄ 
Storage

Χ όCŀƴŎȅύ !{/LL 9ŘƛǘƻǊǎ

Χ wŜŀŘ-Only 
Visualizations

Modeling

Χ όaƻǎǘƭȅύ DǊŀǇƘƛŎŀƭ
Notations

Χ !ōǎǘǊŀŎǘ {ȅƴǘŀȄ 
Storage

Χ tǊƻƧŜŎǘƛƴƎ 9ŘƛǘƻǊǎ

Χ 5ƛŦŦŜǊŜƴǘ ŜŘƛǘŀōƭŜ
views for model

Programming

Χ όaƻǎǘƭȅύ ¢ŜȄǘǳŀƭ 
Notations

Χ /ƻƴŎǊŜǘŜ {ȅƴǘŀȄ 
Storage

Χ όCŀƴŎȅύ !{/LL 9ŘƛǘƻǊǎ

Χ wŜŀŘ-Only 
Visualizations

Why
the difference?
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Lǘ ƛǎ ǘƛƳŜ ŦƻǊ Χ Χ ŀ 5ƛŦŦŜǊŜƴǘ tŜǊǎǇŜŎǘƛǾŜ

Programming
the way we do
Modeling?

Modeling
the way we do

Programming?

Modeling Programming

Programming Modeling

==
==

²Ŝ ŘƻƴΨǘ ǿŀƴǘ ǘƻ

we want to
model,

program!


