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A short

of programming
History

Abstraction
Abstraction is a conceptual process by 

which higher, more conceptual concepts 
are derived from the usage and 

classification of literal (i.e. "real" or 
"concrete") concepts.

Wikipedia



23.10.2010

2

Abstractions may be formed by reducing the 
information content of a concept or an 

observable phenomenon, typically to retain 
only information which is relevant for a 

particular purpose.

Wikipedia

[..] to understand and solve problems and 
communicate their solutions with the computer in 

some particular computer language. It allows 
programmers to separate concepts from 

implementation, so that they do not depend on 
software or hardware.

Wikipedia

[..] to understand and solve problems and 
communicate their solutions with the computer in 

some particular computer language. It allows 
programmers to separate concepts from 

implementation, so that they do not depend on 
software or hardware.

Wikipedia

One Language to Rule Them All?

What is a good Language? What is a good Language?

Χ ŦƻǊ ŀ ƎƛǾŜƴ ǇǳǊǇƻǎŜΚ
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generalpurpose

domainspecific

effective++

specialized, limited

usedby experts

together with other
specializedtools

tailor made

A DSL is a focussed, processable
languagefor describing a specific 
concernwhen building a system in 
a specific domain. The abstractions
and notations used are 
natural/suitablefor the 
stakeholderswho specify that 
particular concern.

execute?
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map

DSL Program

GPL Program

(akaModel)

map

automated!

map

Generation
Transformation
Compilation

Interpretation

AnalysingDomains
DefiningLanguages

Activities

BuildingEditors
TransformingModels
BuildingGenerators

BuildingFrameworks

Adapting/ Selecting
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AnalysingDomains
DefiningLanguages

Activities

BuildingEditors
TransformingModels
BuildingGenerators

BuildingFrameworks

Adapting/ Selecting

Χ andusingall of that to build apps

internal

external

vs.

customization

configuration

vs.

graphical

textual

vs.
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Examples
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Example1:

Embedded Protocol Handler

C
o

m
p

o
n

e
n
tS

p
e
ci

fi
ca

ti
o

n

M
e
ss

a
g
e
 F

o
rm

a
t 

D
e
fi
n

it
io

n

tests

refines

T
e
st

in
g



23.10.2010

7

Example2:

Pension Fund Specification
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Example4:

Alarm System Menus
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Example5:

OSGi-basedSystem
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Example8:

Miscellaneous
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A DSL Hearing Aid Configuration
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A DSL for
Refridgerator
Configuration
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Concepts& Terms
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Metamodel 
(Abstract Syntax)
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Metamodel 
(Abstract Syntax)

ConcreteSyntax 
(Notation)

Metamodel 
(Abstract Syntax)

ConcreteSyntax 
(Notation)

StaticSemantics
(Constraints)

Metamodel 
(Abstract Syntax)

ConcreteSyntax 
(Notation)

StaticSemantics
(Constraints)

Dynamic Semantics

Metamodel 
(Abstract Syntax)

ConcreteSyntax 
(Notation)

StaticSemantics
(Constraints)

Dynamic Semantics
Model vs. Program

Benefits
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Automation
faster, deterministic

IncreasedQuality
well defined structuresallthrough the system

MeaningfulValidation
more semanticsin the model

Capture
Domain Knowledge

formalizedinto languagesandmodels

SuitableNotations
textual, graphical, tabular

Technology Independence
generateαtechnologygluecodeά
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Abstractionw/o
RuntimeOverhead

generatorαoptimizesawayά

ImplementationStrategy
Capture 

in the generators

Tooling
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Tooling! Tooling!
Editor
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Tooling!
Editor, Debugger

Tooling!
Editor, Debugger,Testing

Tooling!
Editor, Debugger,Testing, Groupware

Tooling!
Editor, Debugger,Testing, Groupware, 
Scalable

Tooling!
Editor, Debugger,Testing, Groupware, 
ScalableΣ α!ƭƭ ƛƴ Eclipseά
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Tools Tooling

Language Definition Tools 

Editor Frameworks
Transformation Languages
Code Generation Tools

abstractsyntax, concretesyntax, constraints

Tooling: Eclipse Xtext

Domain SpecificLanguages
Examples, Tools, Practices

Xtext

Building 
Textual 
Editors

Xtext

Building 
Textual 
Editors
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Constraints

expressed
in Java
-or-
with OCL
and dialects

Xtext TypesystemF/W

Typing
Rules
For 
9ȄǇǊΩǎ

M2M

Model-to-Model 
Transformations
LbwL!Ωǎ !¢[
QVT
Xtend

M2T

Model-to-Text 
Transformations

JET: Java Emitter 
Templates

Xpand: ƻ!²Ωǎ
template engine

GMF

Graphical 
Box/Line 
editors based 
on EMF

EMF

Ecoremeta meta model
+

Editing
Transactions
Validation

Query
Distribution/Persistence
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DEMO

Building DSLs with 
Eclipse Xtext

Programming vs. Modeling
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programming?

modelling?
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modelling?

programming?
vs.

the same?

different?

Modeling Tools 

Programming Tools
!=

Different Worlds

Modeling Tool

Modeling Tool
!=

Different Worlds Different Worlds
Mix Models and Programs
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Different Worlds
AST Navigation & Query

Mix Models and Programs

Different Worlds
AST Navigation & Query

Mix Models and Programs

Code Constraints

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
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Lǘ ƛǎ ǘƛƳŜ ŦƻǊ Χ

Χ ŀDifferent Perspective

²Ŝ ŘƻƴΨǘ ǿŀƴǘto

we want to
model,

program!

²Ŝ ŘƻƴΨǘ ǿŀƴǘto

we want to
model,

program!
Χ ŀǘ ŘƛŦŦŜǊŜƴǘ ƭŜǾŜƭǎ ƻŦ abstaction

Χ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ viewpoints

Χ integrated!


