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A little History
Domain Specific Languages
Examples
Tools
Benefits
Architecture DSLs
A more theoretical View
Programming and Modeling
The LWES Project
Bonus: Best Practices



11.08.2011

2

¬
A little History

programming

closeto the hardware
started

abstractions
computing
~

chips
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abstractions
computing
~

bits

C

abstractions
computing
~
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Java

abstractions
computing?
~

SQL

abstractions
computing?
~
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generalpurpose

domainspecific
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effective++

specialized, limited

usedby experts

together with other
specializedtools

tailor made

­
Domain SpecificLanguages



11.08.2011

8

DSLA DSL is a focussed, processable

languagefor describing a specific 

concernwhen building a system in a 

specific domain. The abstractionsand 

notationsused are natural/suitablefor 

the stakeholderswho specify that 

particular concern.

map
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DSL Program

GPL Program

(akaModel)

map

automated!

map

Generation
Transformation
Compilation

Interpretation
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AnalysingDomains
DefiningLanguages

Activities

BuildingEditors
TransformingModels
BuildingGenerators

BuildingFrameworks

Adapting/ Selecting

Χ andusingall of that to build apps
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internal

external

vs.

compiled

interpreted

vs.
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customization

configuration

vs.

graphical

textual

vs.
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Examples

Example1:

Embedded Protocol Handler
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ComponentSpecification

S
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Message Format Definition
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tests

refines
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O
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Testing

T
O
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EclipseModeling
EclipseXtext
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Example2:

Pension Fund Specification
S

O
L
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T
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N

TextualDocumentation
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Insurance Mathematics

S
O

L
U

T
IO

N

CalculationRules andTests
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T
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Intentional {ƻŦǘǿŀǊŜΨǎDomain 
Workbench

Example3:

Radar Systems Engineering
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ComponentDefinition
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ComponentBehaviorSpecification
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ResultingSystem Behaviour

S
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Analysis
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EclipseModeling
EclipseXtext
Wolfram Mathematica
MathematicaWorkbench

Example4:

Alarm System Menus
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Menu Structure
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Software Components
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T
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EclipseModeling
EclipseXtext

Example5:

RequirementsTracability
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Imported Requirements

S
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T
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Program Code with Annotations(green)
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Selectingfrom the Requirements

Find Usagesof Requirements
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JetBrainsMPS
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Example5:

OSGi-basedSystem
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ComponentSpecification
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ComponentSpecification
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ComponentSpecification
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EclipseModeling
EclipseXtext

Example6:

Math, Science andJava
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Example7:

Fountains
C

O
N

T
E

X
T
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Hardware Structure
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Behaviour
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S
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Plus:

In-IDE Simulator
Unit Test Support

T
O
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L
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EclipseModeling
EclipseXtext
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More Examples8:

Miscellaneous
D

O
M

A
IN

Hearing Aids
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Refrigerators
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BPEL Designer
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Block Diagrams
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PLC Programming
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State Charts
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¯
Tools

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
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CurrentVersion 2.0:
improvedperformance

Xbase: expressionsfor reuse

·ǘŜƴŘнΥ αBetterWŀǾŀάΣ with support

for Xpand-like templates

Eclipse-based, Eclipse Project
Veryflexible, very popular!

Open Source (EPL)



11.08.2011

41

Open Source (Apache 2.0)
Projectional Editor
Verygoodat lang. Composition
CurrentVersion2.0:

Improvedperformance

Unified generate/compile/ build

DebugMPS in MPS

Tablesin the editor

(Diagramsplannedfor 2.1)

Commercial Tool.
Projectional Editor
Veryflexible notations
Version 1.8is current
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WayMore:
Spoofax
Rascal
oomega
The WholePlatform

seealso
http:// languageworkbenches.net

°
Benefits
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Automation
faster, deterministic

IncreasedQuality
well definedstructuresallthroughthe system
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MeaningfulValidation
moresemanticsin the model

Capture
Domain Knowledge

formalizedinto languagesandmodels
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SuitableNotations
textual, graphical, tabular

Technology Independence
generateαtechnologygluecodeά



11.08.2011

46

Abstractionw/o
RuntimeOverhead

generatorαoptimizesawayά

ImplementationStrategy
Capture 

in the generators
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Everythingis a model
includingfor examplehardware(some) hardware

±
ArchitectureDSLs
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Airport
Management

System

Monitors
Website

Aircraft-Module

Data Center
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component DelayCalculator {}

component InfoScreen {}

component AircraftModule {}

component DelayCalculator {

provides IDelayCalculator

requires IInfoScreen

}

component InfoScreen {

provides IInfoScreen

}

component AircraftModule {

provides IAircraftModule

requires IDelayCalculator

}

interface IDelayCalculator {}

interface IInfoScreen {}

interface IAircraftModule {}
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component InfoScreen {

provides IInfoScreen

}

instance screen1: InfoScreen

instance screen2: InfoScreen

é

component DelayCalculator {

provides default: IDelayCalculator

requires screens[0..n]: IInfoScreen

}

component InfoScreen {

provides default: IInfoScreen

}

component AircraftModule {

provides default: IAircraftModule

requires calculator[1]: IDelayCalculator

}
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component DelayCalculator {

provides aircraft: IAircraftStatus

provides managementConsole : 

IManagementConsole

requires screens[0..n]: IInfoScreen

}

component Manager {

requires backend[1]: IManagementConsole

}

component InfoScreen {

provides default: IInfoScreen

}

component AircraftModule {

requires calculator[1]: IAircraftStatus

}

component DelayCalculator {

requires screens[0..n]: IInfoScreen

é

}

component InfoScreen {

provides default: IInfoScreen

}

instance dc: DelayCalculator

instance screen1: InfoScreen

instance screen2: InfoScreen

connect dc.screens

to (screen1.default, screen2.default)
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namespace com.mycompany.production {

instance dc: DelayCalculator

// InfoScreen instances are created and 

// started in other configurations 

dynamic connect dc.screens every 60 query {

type = IInfoScreen

status = active

}

} 

interface IAircraftStatus {

oneway message reportPosition

(aircraft: ID, pos: Position )

request - reply message reportProblem {

request (aircraft: ID, problem: Problem, 

comment: String)

reply ( repairProcedure : ID) 

}

} 
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struct FlightInfo {

from: Airport

to: Airport

scheduled: Time

expected: Time

é

}

replicated singleton flights {

flights: FlightInfo []

}

component DelayCalculator {

publishes flights

}

component InfoScreen {

consumes flights

}

interface IAircraftStatus {

oneway message registerAircraft (aircraft: ID! ) 

oneway message unregisterAircraft (aircraft: ID! ) 

oneway message reportPosition (aircraft: ID!, 

pos: Position! ) 

request - reply message reportProblem {

request (aircraft: ID!, problem: Problem!, 

comment: String!)

reply ( repairProcedure : !ID) 

}

protocol initial = new {

state new {

registerAircraft => registered

}

state registered { 

unregisterAircraft => new

reportPosition

reportProblem

}

}

} 
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As you
understand
and develop

your
ArchitectureΧ

Developa languageto
express it!
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Language resembles
architecturalconcepts

Weexpress the
application(s) with

the language.
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Architecture

DSL

ClearUnderstanding
from building the

language
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Unambigious
Vocabulary

Conceptsindependent
from Technology



11.08.2011

58

ProgrammingModel can
be definedbasedon 

ConceptualArcitecture

Architectureαexecutableά
(i.e. more than rulesanddocs)
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Sincewe already
havea formal modeƭΧΦ

GenerateAPI
MapsArchitecturalConceptsto

Implementationlanguage(non-trivial!)

Implementation 
Code

Programming
Model API

Runtime Infrastructure
(Platform/ Middleware)

Glue Code



11.08.2011

60

Implementation
Implementationonly dependson

the generatedprogrammingmodel API

Implementation 
Code

Programming
Model API

Runtime Infrastructure
(Platform/ Middleware)

Glue Code

ProgrammingModel
GeneratedAPI + UsageIdioms

CompletelyTechnology-Independent

Implementation 
Code

Programming
Model API

Runtime Infrastructure
(Platform/ Middleware)

Glue Code
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Runtime Infrastructure
Select basedon fit wrt . to architectural

conceptsandnon-functional requirements

Implementation 
Code

Programming
Model API

Runtime Infrastructure
(Platform/ Middleware)

Glue Code

GlueCode
Aka Technology Mapping Code
MapsAPI to selectedplatform

Implementation 
Code

Programming
Model API

Runtime Infrastructure
(Platform/ Middleware)

Glue Code
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GlueCode
ContainsConfigurationFiles for Platform

Might requireαƳƛȄ ƛƴ modelsά

Implementation 
Code

Programming
Model API

Runtime Infrastructure
(Platform/ Middleware)

Glue Code

SeveralPlatforms
Different Platforms, not Languages

Support for Scaling(non-functional req)

Implementation 
Code

Programming
Model API

Runtime Infrastructure
(Platform/ Middleware)

Glue Code

Platform 2

Glue Code 2

Testing!



11.08.2011

63

FormalArchitecture
Description is not new:

ADLs, UML

But allof thoseuse
existing, generic

languages!
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This
misses

the
point!

Tryingto express your specific
architecturewith predefined

abstractionsis not useful!
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Youwant to build a language
to captureyour own

architecturalabstractionsas
your learn things. 

Whereare
standards
useful?



11.08.2011

66

Peoplehave
to learn

architectural
concepts 
anyway.

Is UML 
with a 
profile
still a 

standard
language?
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On which
meta level do 

I want to
standardize?
M2 (UML), 
M3 (MOF)?

LǎƴΨǘa DSL
basedon MOF
asαstandardά 
asa profile
basedon 

UML?
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UMLProfilesinstead?
¸ƻǳΨƭƭthink more about
UML-ities than your own
concepts

UMLProfilesinstead?
Tool integration issues
(repository, diff/ merge, 
versioning)
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UMLProfilesinstead?
Tools areoften complex, 
heavyweight, bloated. 
Acceptancelimited.

UML Generally Useless?
No. UML canbe usedfor
documentation
(sequencediagrams, eg)
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A more theoretical View
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A DSL is a focussed, processable

languagefor describing a specific 

concernwhen building a system in a 

specific domain. The abstractionsand 

notationsused are natural/suitablefor 

the stakeholderswho specify that 

particular concern.
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²ƘŀǘΨǎthe Problem here?
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²ƘŀǘΨǎthe Problem here?
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Much better with new linguisticabstraction

No sophisticated analysisrequired to 
understand the semantics of a contruct
ŀƴŘ ǘǊŜŀǘ ƛǘ άŎƻǊǊŜŎǘƭȅέΦ


