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What are DSLs?

Examples

Tools

Benefits

A bit more theory

Where do we go
from here
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

What are
DSLs?

programming

close to the hardware
started

abstractions
computing


chips
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abstractions
computing


bits
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abstractions
computing
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Java

abstractions
computing?


SQL

abstractions
computing?

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general purpose
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domain specific

effective++

specialized, limited

used by experts

together with other
specialized tools

tailor made
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DSLA DSL is a focussed, processable

language for describing a specific 

concern when building a system in a 

specific domain. The abstractions and 

notations used are natural/suitable for 

the stakeholders who specify that 

particular concern.

map
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DSL Program

GPL Program

(aka Model)

map

automated!

map

Generation
Transformation
Compilation

Interpretation
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Examples



Examples



Pension Fund
Specification
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Examples
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Math, Science
Java
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Examples



Fountains
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Hardware Structure
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SO
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Plus:

In-IDE Simulator
Unit Test Support
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Tools



Tooling!
Editor, Debugger, Testing, Groupware, 
Scalable, „All in Eclipse“
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Tools Tooling

Language Definition Tools 

Editor Frameworks
Transformation Languages

Code Generation Tools

abstract syntax, concrete syntax, constraints
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2.0 almost out

improved performance

Xbase: expressions for reuse

Xtend2: „Better Java“, with support
for Xpand-like templates
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2.0 almost out

Improved performance

Unified generate/compile/build

Debug MPS in MPS

Tables in the editor

(Diagrams planned or 2.1)

Available!
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Way More:
Spoofax
Rascal
oomega
The Whole Platform

see also
languageworkbenches.net
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Benefits



Automation
faster, deterministic
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Increased Quality
well defined structures allthrough the system

Meaningful Validation
more semantics in the model
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Capture
Domain Knowledge

formalized into languages and models

Suitable Notations
textual, graphical, tabular
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Technology Independence
generate „technology glue code“

Abstraction w/o
Runtime Overhead

generator „optimizes away“
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Implementation Strategy
Capture 

in the generators

Everything is a model
including for example hardware (some) hardware
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A bit more
theory


D
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s A DSL is a focussed, processable

language for describing a specific 

concern when building a system in a 

specific domain. The abstractions and 

notations used are natural/suitable for 

the stakeholders who specify that 

particular concern.
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What‘s the Problem here?
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Much better with new linguistic abstraction

No sophisticated analysis required to 
understand the semantics of a contruct
and treat it “correctly”.

What‘s this? And what‘s the Problem?
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Much better!
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Much better!
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A DSL is a language at D that provides 

linguistic abstractions for common 

patterns and idioms of a language at 

D-1 when used within the domain D.

A good DSL does not require the use of 

patterns and idioms to express 

semantically interesting concepts in D.

Processing tools do not have to do 

“semantic recovery” on D programs.
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The Future:
Language Modularization
and Composition
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When DSL (for several concerns) are 
developed from scratch, as a group, 
then dependencies between the 
concerns can be materialized as 
dependencies between the languages 
and the language concepts
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A language B extends another 
language A if B contains additional 
language concepts. This means that 
for programs written in B, all concepts 
from A are available, plus those 
defined in B.
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A language has been developed to be 
used in contexts not known at the time 
of development. No dependencies 
allowed! The reusable language has to 
be extended so it can reference 
concepts from languages in that 
context.
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Composition is a special case of
reuse, where the reused language is 
syntactically embedded into languages 
from the context.
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A: mixed
B: separate Viewpoints
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Where do 
we go from

here



We don‘t want to

we want to
model,

program!
… at different levels of abstraction

… from different viewpoints

… integrated!
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We don‘t want to

we want to
model,

program!
… with different degrees of 

… with suitable notations

… with suitable expressiveness

domain-specificity

We don‘t want to

we want to
model,

program!

precise and tool processable
And always:
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Programming 
Languages

are not

enough.
MODULAR

Programming 
Languages

are not

enough.
COMPOSABLE
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Programming 
Languages

are not

enough.
CONFIGURABLE

Programming 
Languages

are not

enough.
ADAPTABLE
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Programming 
Language Syntax

is not

enough.
FLEXIBLE

L
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with many first class concepts!

Big Language?
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L









Small Language?

and poweful concepts
with a few, orthogonal

my L
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

a b c

d e f

g h i

j k l

Modular Language

composable concepts
with many optional,
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Like frameworks
and libraries, 

Modular Language

Like frameworks
and libraries, 

but with syntax
and IDE support

Modular Language
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Language Workbenches
Embedded Systems

for

mbeddr.com
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web 
email 
twitter

xing
linkedin

www.voelter.de
voelter@acm.org
markusvoelter

http://www.xing.com/profile/Markus_Voelter
http://www.linkedin.com/pub/0/377/a31

.coordinates

THE END.


