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1	
  
Languages,	
  Nota&ons	
  
Models,	
  Programs	
  



more	
  in	
  GPLs	
   more	
  in	
  DSL	
  
Domain	
  Size	
   large	
  and	
  complex	
  	
   smaller	
  and	
  well-­‐defined	
  

Designed	
  by	
   guru	
  or	
  commi9ee	
   a	
  few	
  engineers	
  and	
  domain	
  
experts	
  

Language	
  Size	
   large	
   small	
  

Turing-­‐completeness	
   almost	
  always	
   o<en	
  not	
  

User	
  Community	
   large,	
  anonymous	
  and	
  
widespread	
  

small,	
  accessible	
  and	
  local	
  

In-­‐language	
  abstrac&on	
   sophis@cated	
   limited	
  

Lifespan	
   years	
  to	
  decades	
   months	
  to	
  years	
  (driven	
  by	
  
context)	
  

Evolu&on	
   slow,	
  o<en	
  standardized	
   fast-­‐paced	
  

Incompa&ble	
  Changes	
   almost	
  impossible	
   feasible	
  



C	
  

LEGO	
  Robot	
  
Control	
  	
  

Components	
  

State	
  Machines	
  

Sensor	
  Access	
  

General	
  Purpose	
  

Domain	
  	
  
Specific	
  



Model or Code? 



beforeFlight	
  

airborne	
  

flying	
  

landing	
   landed	
  

crashed	
  

next	
  [alt	
  >	
  0]	
  
reset	
  

next	
  [alt	
  ==	
  0	
  &&	
  speed	
  ==	
  0]	
  

next	
  [alt	
  ==	
  0	
  &&	
  speed	
  >	
  0]	
  

next	
  [alt	
  ==	
  0	
  &&	
  speed	
  ==	
  0]	
  

Model or Code? 



Model or Code? 



Model or Code? 



Model	
  or	
  Code?	
  

Does	
  it	
  really	
  maWer?	
  
What	
  is	
  the	
  difference?	
  
Who	
  cares?	
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To	
  cope	
  with	
  complexity,	
  modern	
  	
  
so<ware-­‐intensive	
  systems	
  are	
  o<en	
  split	
  in	
  
different	
  concerns,	
  which	
  serve	
  diverse	
  
stakeholder	
  groups	
  and	
  thus	
  must	
  address	
  a	
  
variety	
  of	
  stakeholder	
  concerns.	
  These	
  different	
  
concerns	
  are	
  o<en	
  associated	
  with	
  specialized	
  
descrip&on	
  languages	
  	
  and	
  technologies,	
  which	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  are	
  based	
  on	
  concern-­‐specific	
  problems	
  and	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  solu&on	
  	
  concepts.	
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so<ware-­‐intensive	
  systems	
  are	
  o<en	
  split	
  in	
  
different	
  concerns,	
  which	
  serve	
  diverse	
  
stakeholder	
  groups	
  and	
  thus	
  must	
  address	
  a	
  
variety	
  of	
  stakeholder	
  concerns.	
  These	
  different	
  
concerns	
  are	
  o<en	
  associated	
  with	
  specialized	
  
specialized	
  descrip&on	
  languages	
  	
  ogies,	
  which	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  are	
  concern-­‐specific	
  solu&on	
  concepts.	
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To	
  cope	
  with	
  complexity,	
  modern	
  	
  
so<ware-­‐intensive	
  systems	
  are	
  o<en	
  split	
  in	
  
different	
  concerns,	
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  serve	
  diverse	
  
stakeholder	
  groups	
  and	
  thus	
  must	
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  a	
  
variety	
  of	
  stakeholder	
  concerns.	
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  different	
  
concerns	
  are	
  o<en	
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  with	
  specialized	
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  descrip&on	
  languages	
  	
  ogies,	
  which	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  are	
  concern-­‐specific	
  nota&ons.	
  



Regular	
  Code/Text	
  

Graphical	
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  Code/Text	
   Mathema&cal	
  

Tables	
   Graphical	
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   Graphical	
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mbeddr	
  



An	
  extensible	
  set	
  of	
  integrated	
  languages	
  
for	
  embedded	
  sobware	
  engineering.	
  	
  

„
 “
Specific	
  Languages	
  





Open	
  Source	
  @	
  eclipse.org	
  
Eclipse	
  Public	
  License	
  1.0	
  
hWp://mbeddr.com	
  

Research	
  Project	
  2011	
  -­‐	
  2013	
  

Commercial	
  Use	
  and	
  Extension	
  

Research	
  Plaform	
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JetBrains	
  MPS	
  



Open	
  Source	
  
Apache	
  2.0	
  
hWp://jetbrains.com/mps	
  



[Language	
  Workbench]	
  

+ Refactorings, Find Usages, Syntax Coloring, Debugging, ... 



Projec&onal	
  Edi&ng	
  



Parsing	
   Projec&onal	
  Edi&ng	
  

[Projec&onal	
  Edi&ng]	
  



L2	
   L1	
  

Separate	
  Files	
   In	
  One	
  File	
  

Type	
  System	
  
Transforma&on	
  
Constraints	
  
	
  

Type	
  System	
  
Transforma&on	
  
Constraints	
  
Syntax	
  
IDE	
  
	
  

Language	
  Composi&on	
  
[Projec&onal	
  Edi&ng]	
  



L2	
   L1	
  

Separate	
  Files	
   In	
  One	
  File	
  

Type	
  System	
  
Transforma&on	
  
Constraints	
  
	
  

Type	
  System	
  
Transforma&on	
  
Constraints	
  
Syntax	
  
IDE	
  
	
  

Language	
  Composi&on	
  
[Projec&onal	
  Edi&ng]	
  

50+	
  extensions	
  to	
  C	
  
10+	
  extensions	
  to	
  requirements	
  lang.	
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Tables	
   Graphical	
  

Syntac&c	
  Flexibility	
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Tables	
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DEMO	
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