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1	
  
mbeddr	
  



An	
  extensible	
  set	
  of	
  integrated	
  languages	
  
for	
  embedded	
  so=ware	
  engineering.	
  	
  

„
 “
Specific	
  Languages	
  





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



itemis	
  France:	
  Smart	
  Meter	
  
	
  
First	
  significant	
  mbeddr	
  project	
  
ca.	
  100,000	
  LoC	
  
about	
  to	
  be	
  finished	
  
great	
  modularity	
  due	
  to	
  components	
  
uses	
  physical	
  units	
  extensively	
  
great	
  test	
  coverage	
  due	
  to	
  special	
  extensions	
  
	
  



ACCEnT	
  
Control.Lab	
  



20+	
  Projects	
  in	
  various	
  stages	
  
	
  
by	
  various	
  “Big	
  Name”	
  companies.	
  	
  



GPCE	
  Tech	
  Talk	
  



2	
  
The	
  Language	
  
Workbench	
  



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



[Language	
  Workbench]	
  

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



ProjecZonal	
  EdiZng	
  



Parsing	
   ProjecZonal	
  EdiZng	
  

[ProjecZonal	
  EdiZng]	
  



Regular	
  Code/Text	
   MathemaZcal	
  

Tables	
   Graphical	
  

SyntacZc	
  Flexibility	
  
[ProjecZonal	
  EdiZng]	
  



L2	
   L1	
  

Separate	
  Files	
   In	
  One	
  File	
  

Type	
  System	
  
TransformaZon	
  
Constraints	
  
	
  

Type	
  System	
  
TransformaZon	
  
Constraints	
  
Syntax	
  
IDE	
  
	
  

Language	
  ComposiZon	
  
[ProjecZonal	
  EdiZng]	
  



Version	
  3.1.2	
  released	
  recently:	
  
BeIer	
  Performance,	
  Graphical	
  Editors	
  
BeIer	
  Tables,	
  ToolZps,	
  BeIer	
  Console	
  



SLE	
  Paper	
  



3	
  
Current	
  State	
  



[Feature	
  Models]	
  
Textual	
  NotaZon	
  
Graphical	
  VisualizaZon	
  
SAT-­‐based	
  checking	
  
	
  



[Feature	
  CondiZons]	
  
Expressions	
  over	
  features	
  in	
  
feature	
  models	
  

IDE-­‐integraZon	
  with	
  feature	
  
models	
  

SAT-­‐checked	
  for	
  consistency	
  



[Presence	
  CondiZons]	
  
StaZc	
  Variability	
  –	
  pimped	
  #ifdef	
  

AIachable	
  to	
  any	
  program	
  
node,	
  any	
  language	
  

IDE	
  support	
  to	
  show	
  the	
  variant	
  

Ref	
  Checking	
  for	
  variable	
  code	
  



[RunZme	
  Variability]	
  
Special	
  Variant-­‐Switch	
  
Statement	
  usable	
  in	
  C	
  
statement	
  context	
  



[Component	
  Model]	
  
Interfaces	
  +	
  Components	
  acZng	
  
as	
  the	
  the	
  black	
  boxes	
  to	
  be	
  	
  
configured.	
  



[ComposiZon	
  F/W]	
  
PosiZve	
  Variability	
  
Merge	
  Operators	
  
Domain-­‐Specific	
  Extensions	
  

experimental	
  



4	
  
Challenges	
  



IntegraZon	
  with	
  Type	
  System	
  



IntegraZon	
  with	
  Type	
  System	
  

NOT	
  ref.	
  integrity	
  or	
  name	
  resoluZon.	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  This	
  already	
  works.	
  

BUT	
  	
  arbitrary	
  constraints	
  such	
  as	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  name	
  uniqueness	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  and	
  actual	
  type	
  calculaZons	
  



IntegraZon	
  with	
  Type	
  System	
  



Thank you!!

voelter@acm.org	
  
www.voelter.de	
  
@markusvoelter	
  


