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Models, 

Languages,  

DSLs 



Model 

A schematic description of a 

system, theory, or phenomenon 

that accounts for its known 

or inferred properties and 

may be used for further study 

of its characteristics 

www.answers.com/topic/model 



an abstraction or 

simplification of 

reality 

ecosurvey.gmu.edu/glossary.htm 

Model 



an abstraction or 

simplification of 

reality 

ecosurvey.gmu.edu/glossary.htm 

which ones? 

what should  

we leave out? 

Model 



… code generation 

… analysis and checking 

… platform independence 

… stakeholder integration 

… 
drives design of  

language! 

Model Purpose 



A Domain Specific Language 

is a focussed, processable 

language for describing 

software in a specific 

domain. The abstractions and 

notations used are suitable 

for the stakeholders who use 

the language. 



This is a DSL! 



Compo 

nents 

Example 



Compo 

nents 

Example 



Refrigerators Refrige

rators 

Example 
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Refrige

rators 

Example 



Exten 

ded C 

                

Example 



Exten 
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Example 



Exten 

ded C 

Example 



Pension 

Plans 

Example 



Pension 

Plans 

Example 





Concepts (abstract syntax) 

(concrete) Syntax 

semantics (generators) 

Tools and IDE  



more in GPLs more in DSL 

Domain Size large and complex  smaller and well-defined 

Designed by guru or committee a few engineers and 

domain experts 

Language Size large small 

Turing-

completeness 

almost always often not 

User Community large, anonymous and 

widespread 

small, accessible and 

local 

In-language 

abstraction 

sophisticated limited 

Lifespan years to decades months to years (driven 

by context) 

Evolution slow, often 

standardized 

fast-paced 

Incompatible 

Changes 

almost impossible feasible 



C 

LEGO Robot 

Control  

Components 

State Machines 

Sensor Access 

General Purpose 

Domain  

Specific 





IDE 



IDE for Lang Developer 

Language Workbench 

Define, use, evolve and 

debug a set of 

integrated langauges 



Design 

Concerns 

Expressivity 



Shorter 

Programs 

More 

Accessible 

Semantics 



For a limited 

Domain! 

Domain Knowledge 

encapsulated in 

language 



Smaller Domain 

More Specialized 

Language 

Shorter Programs 



Ѱ 

The  

do-what-I-want 

language 



Ѱ 

Single Program 

vs. Class/Domain 

No Variability! 



Design 

Concerns 

Analyzability 





Overspecification! 

Requires Semantic Analysis! 



Reification 

Dn 



Reification 

Dn 

Dn+1 

  == 



Reification 

  == 

Language  

Definition 

Transformation/ 

Generation 



Declarative! 

Directly represents Semantics. 

Linguistic 

Abstraction 



Def: DSL cont’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. 

Declarative! 





Reduced Expressiveness 

bad? maybe. 

good? maybe! 

Model Checking 

SAT Solving 

Exhaustive Search, Proof! 



Unreachable States 

Dead End States 

Guard Decidability 

Exhaustive Search, Proof! 

Reachability 

Model Checking 



Exten 

ded C 

Example 



Design 

Concerns 

Execution 



Execution 



Transformation Interpretation 

+ Code Inspection 

+ Debugging 

+ Performance & 

  Optimization 

+ Platform Con- 

  formance 

+ Turnaround Time 

+ Runtime Change 



Transformation 

Exten 

ded C 

Example 



Refrige

rators 

Example 



Transformation 

Pension 

Plans 

Example 



LD 

LD-1 

Transformation 

Tests 

Simulators 

Documentation 

Transformation 



Behavior 

Refrige

rators 

Example 



Design 

Concerns 

Completeness 



Can you generate 100% 

of the code from the DSL 

program? 



Manually written code? 

Call “black box” code  

(foreign functions) 

Embed code in DSL program 

Use composition mechanisms of 

LD-1 (inheritance, patterns, aspects, …)   

Use protected regions (if you 

really have to…) DON’T! 



Incomplete: When? 

Good for technical  

DSLs: Devs write  

LD-1 code 

Bad for business DSLs.  

Maybe use a LD-1 std lib that LD 

code can call into? 



Roundtripping 

LD 

LD-1 L’D-1 

L’D 

……… 



Roundtripping – Don’t! 

LD 

LD-1 L’D-1 

L’D 

……… 

Semantic 

Recovery! 



Design 

Concerns 

Modularity 



Behavior 
Language Modularity,  

Composition and Reuse (LMR&C) 

increase efficiency  

of DSL development 



Referencing Referencing 



Fragment 

Fragment 

Fragment 

Referencing 



Refrige 

rators 

Example 

Referencing 





Extension 



more specialized domains 

more specialized languages 

Extension Extension 



Dn 

Dn+1 

  == 

Extension 



Dn 

  == 

Good for bottom-up (inductive) 

domains, and for use by 

technical DSLs (people) 

Extension 



                Exten 

ded C 

Example 

Extension 





Embedding 



Pension 

Plans 

Example 

Embedding 



Design 

Concerns 

Concrete 

Syntax 



UI for the language! 
Important for acceptance by users! 

Textual 

Symbolic 

Tabular 

Graphical 



Reuse existing 

syntax of 

domain, if any! 

Tools let you 

freely combine 

all kinds. 



Default: Text 

Editors simple to build 

Productive 

Easy to integrate w/ tools 

Easy to evolve programs 



Default: Text 

Editors simple to build 

Productive 

Easy to integrate w/ tools 

Easy to evolve programs 

… then add other forms,  

if really necessary 



Graphical in case… 

Relationships 



Graphical in case… 

Flow and 

Depenency 



Graphical in case… 

Causality  

and Timing 



Symbolic 

Either 

Mathematical, 

or often 

highly 

inspired by 

domain 



Tables 



Combinations 



Combinations 



Combinations 



Combinations 



The End. 
This material is part of my 

upcoming (early 2013) book 

 

www.voelter.de/dslbook 
 

 

DSL Engineering with 

Language Workbenches 

Stay in touch; it will be cheap 

or maybe even free :-) 
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