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¬ ¬ DSLs 

programming 

close to 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? 
~ 



04.10.2011 

5 

? 
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general purpose 
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domain specific 

DSL 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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map 

DSL Program 

GPL Program 

(aka Model) 

map 

automated! 
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map 

Generation 
Transformation 
Compilation 

Interpretation 

Problem Space 

Solution Space 

map 

automated! 
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­ ­ Examples 

Example 1: 

Pension Fund Specification 
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Textual Documentation 
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Insurance Mathematics 
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Calculation Rules and Tests 
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Intentional {ƻŦǘǿŀǊŜΨǎ Domain 
Workbench 
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DEMO I 
Refrigerators 

® ® DSL Tools 
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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 

abstract syntax, concrete syntax, constraints 
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Version 2.0 is current: 
improved performance 

Xbase: expressions for reuse 

·ǘŜƴŘнΥ αBetter WŀǾŀάΣ with support  

               for Xpand-like templates 

Eclipse-based, Eclipse Project 
Very flexible, very popular! 

Open Source (EPL) 

Open Source (Apache 2.0) 
Projectional Editor 
Very good at lang. Compososition 
Version 2.0 is current: 

Improved performance 

Unified generate/compile/ build 

Debug MPS in MPS 

Tables in the editor 

(Diagrams planned for 2.1) 
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Commercial Tool. 
Projectional Editor 
Very flexible notations 
Version 1.8 is current 

Way More: 
Spoofax 
Rascal 
oomega 
The Whole Platform 
 

see also 
    http:// languageworkbenches.net 
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 ̄ ̄
From FMs 
to DSLs 
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Fountain   - > Basin  PUMP 
Basin      - > ISFULLSENSOR? (ONENOZZLE | TWONOZZLES) 

Structure 
+

 A
tt
ri
b

u
te
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Fountain   - > Basin  PUMP( rpm:int )  
Basin    - > ISFULLSENSOR? (ONENOZZLE | TWONOZZLES) 

Structure 
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Fountain   - > Basin  PUMP( rpm:int )  
Basin    - > ISFULLSENSOR? (ONENOZZLE | TWONOZZLES) 

Structure 

Behaviour? 
Selection vs. Creation? 
Programming in C? 
Selection ς DSL ς Programming in C 

+
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 R
e

cu
rs

io
n 

Fountain   - > Basin PUMP( rpm:int ) Behavior  
Basin    - > ISFULLSENSOR? NOZZLE* 
Behavior   - > Rule*  
Rule    - > CONDITION CONSEQUENCE 

Structure + Behavior 
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Structure + Behavior 

Fountain   - > Basin id:PUMP( rpm:int )? Behavior  
Basin    - > id:ISFULLSENSOR( full:boolean )? id:NOZZLE *  
Behavior   - > Rule *  
Rule    - > Condition  Consequence 
Condition   - > Expression  
Expression   - > ATTRREFEXPRESSION | AndExpression  
     GreaterThan  | INTLITERAL  
AndExpression   - > Expression Expression  
GreaterThan  - > Expression Expression  
Consequence  - > ATTRREFEXPRESSION Expression 

+
 A

tt
ri
b

u
te

s 
+

 R
e

c +
 R

e
fe

re
n

c
e
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Structure + Behavior 
(in extended FM Notation) 
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Structure + Behavior Example 
(in extended FM Notation) 

+
 C

o
n

cr
e
te 

S
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ta
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Structure + Behavior as Grammar 

Fountain   - > "fountain" Basin Pump Behavior  
Basin    - > "basin" IsFullSensor  Nozzle*  
Behavior   - > Rule*  
Rule    - > "if"  Condition "then" Consequence 
Condition   - > Expression  
Expression   - > AttrRefExpression  | AndExpression  |  
     GreaterThanExpression  | IntLiteral ;  
AndExpression   - > Expression "&&"  Expression  
GreaterThan    - > Expression ">"  Expression  
AttrRefExpression  - > < attribute - ref - by- name> 
IntLiteral   - > (0..9)*  
Consequence  - > AttrRefExpression  "=" Expression  
IsFullSensor  - > " sensor " ID ( full:boolean )?  
Nozzle   - > " nozzle " ID 
Pump  - > "pump" ID ( rpm:int )?  
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+
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Structure + Behavior Example 

fountain  
  basin  sensor  s 
 nozzle  n1 
 nozzle  n2 
  pump p 
  if  s.full  && p.rpm > 0  
       then  p.rpm = 0  

+
 C

o
n

cr
e
te 

S
yn

ta
x 

Domain Specific Language 

fountain  
  basin  sensor  s 
 nozzle  n1 
 nozzle  n2 
  pump p 
  if  s.full  && p.rpm > 0  
       then  p.rpm = 0  

Fountain    - > "fountain" Basin Pump Behavior  
Basin    - > "basin" IsFullSensor  Nozzle*  
Behavior    - > Rule*  
Rule    - > "if"  Condition "then" Consequence 
Condition   - > Expression  
Expression   - > AttrRefExpression  | AndExpression  |  
     GreaterThanExpression  | IntLiteral ;  
AndExpression   - > Expression "&&"  Expression  
GreaterThan    - > Expression ">"  Expression  
AttrRefExpression   - > < attribute - ref - by- name> 
IntLiteral   - > (0..9)*  
Consequence  - > AttrRefExpression  "=" Expression  
IsFullSensor  - > " sensor " ID ( full:boolean )?  
Nozzle   - > " nozzle " ID 
Pump  - > "pump" ID ( rpm:int )?  

Program 

Definition 
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° ° 
Customization 
Configuration 

and 

° ° 
Customization 
Configuration 

and 

In-Language 
Varying models 
DSLs as Parameters 
Trafo Variability 
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In
 la
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g

u
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g
e explicit 

provides 

support! 

The language 

(we can learn that from GPLs) 

In
 la

n
g

u
a

g
e 

Specialization 
overriding, overwriting 

Leaving Holes 
for variant to fill  in 

Inject Stuff 
several places at a time? 

Conditionals 
conditional execution 
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In
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g
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g
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Specialization 
inheritance 

Leaving Holes 
template methods 

Inject Stuff 
AOP 

Conditionals 
#ifdef 

° ° 
Customization 
Configuration 

and 

In-Language 
Varying models 
DSLs as Parameters 
Trafo Variability 
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Two Levels 
#if  defined  (ACE_HAS_TLI)  

static  ssize_t  t_snd_n  (  

       ACE_HANDLE handle,  

       const  void  * buf ,  

       size_t  len ,  

       int flags ,  

       ACE_Time_Value  * timeout  = 0,  

       size_t  * bytes_transferred  = 0);  

#endif  /* ACE_HAS_TLI */  

Removal 

Two Levels 

Persistence

XML JDOHibernate

Party

NeedsState

Multiple

Addresses

Phone

International

Phone
LocalPhone

<<entity>>

Party

name: String

<<dependentOb>>

Address

city: String

state: String

zip: String

street: String

address

1

address

0..n

<<dependentOb>>

Phone

number: int

regionCode: int

countryCode: int

0..n

n
o
t

Removal 
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Two Levels 

System

Failover Monitoring

Graceful

Degradation
Redundancy

Data 

Management

Centralized Distributed

Removal 

Two Levels Removal 
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Two Levels Removal 

Two Levels Injection 
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Two Levels Injection 

 aspect  (*) compnent  {  

    provides  mon: IMonitoring  

 }  

Two Levels Removal 
Injection + 



04.10.2011 

31 

Two Levels 
~ varying models, 
   not text 

Χ fewer var points 
Χ semantically meaningful 
Χ more manageable 

Two Levels 
~ varying models, 
   not text 

Χ simplifies traceability 

you can αpointά easily 
to any element -> 
generic traceability approach 
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Configuring Models 
and Code 

Configuring Models 
and Code 
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° ° 
Customization 
Configuration 

and 

In-Language 
Varying models 
DSLs as Parameters 
Trafo Variability 

° ° 
Customization 
Configuration 

and 

In-Language 
Varying models 
DSLs as Parameters 
Trafo Variability 
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± ± 
Modular 
Languages 

L 

a 
b 

c 

d 

e 
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g 
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n 
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with many first class concepts! 

Big Language? 
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L 

a 

b 

l w 

d 

Small Language? 

and poweful concepts 
with a few, orthogonal 

my L 

a 

b 

a b c 

d e f 

g h i 

j k l 

Modular Language 

composable  concepts 
with many optional, 


