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1	  
Languages,	  

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	  abstracHon	   sophis@cated	   limited	  

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

EvoluHon	   slow,	  o<en	  standardized	   fast-‐paced	  

IncompaHble	  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	  ma_er?	  
What	  is	  the	  difference?	  
Who	  cares?	  



We	  don‘t	  want	  to	  

we	  want	  to	  
model,	  
program!	  



We	  don‘t	  want	  to	  

we	  want	  to	  
model,	  
program!	  

…	  at	  different	  levels	  of	  abstracHon	  
…	  from	  different	  viewpoints	  
…	  integrated!	  



We	  don‘t	  want	  to	  

we	  want	  to	  
model,	  
program!	  

…	  with	  different	  degrees	  of	  	  

…	  with	  suitable	  notaHons	  
…	  with	  suitable	  expressiveness	  

domain-‐specificity	  



We	  don‘t	  want	  to	  

we	  want	  to	  
model,	  
program!	  

precise	  and	  tool	  processable	  
and	  always:	  
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with	  many	  first	  	  
class	  concepts!	  

Big Language 
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and	  poweful	  concepts	  
with	  a	  few,	  orthogonal	  

Small Language 



my  
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composable	  modules	  
with	  many	  opHonal,	  

Modular Language 



2	  
Language	  

Workbenches	  



Language	  
Workbench	  

(MarHn	  Fowler)	  



Freely	  
define	  
integrate	  

them	  

languages	  and	  

Language	  
Workbench	  

(MarHn	  Fowler)	  



?	  use	  
persistent	  

abstract	  
representaHon	  

Language	  
Workbench	  

(MarHn	  Fowler)	  



language	  ::=	  
schema	  
editors	  

generators	  
+	  

+	  

Language	  
Workbench	  

(MarHn	  Fowler)	  



?	  ediHng	  
projecHonal	  

Language	  
Workbench	  

(MarHn	  Fowler)	  



persist	  
incomplete	  
contradictory	  

informaHon	  

or	  

Language	  
Workbench	  

(MarHn	  Fowler)	  



powerful	  
ediHng	  
tesHng	  

refactoring	  
debugging	  

language	  definiHon	  
IDE	  definiHon	  

implies	  

+	  
groupware	  

Language	  
Workbench	  

(MarHn	  Fowler)	  



support	  for	  
„classical“	  
programming	  

„classical“	  
modeling	  

and	  
+	  

Language	  
Workbench	  

(MarHn	  Fowler)	  



3	  
JetBrains	  	  
MPS	  



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



[Language	  Workbench]	  

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



ProjecHonal	  EdiHng	  



Parsing	   ProjecHonal	  EdiHng	  

[ProjecHonal	  EdiHng]	  



Regular	  Code/Text	   MathemaHcal	  

Tables	   Graphical	  

SyntacHc	  Flexibility	  
[ProjecHonal	  EdiHng]	  



Regular	  Code/Text	   MathemaHcal	  

Tables	   Graphical	  

SyntacHc	  Flexibility	  
[ProjecHonal	  EdiHng]	  



L2	   L1	  

Separate	  Files	   In	  One	  File	  

Type	  System	  
TransformaHon	  
Constraints	  
	  

Type	  System	  
TransformaHon	  
Constraints	  
Syntax	  
IDE	  
	  

Language	  ComposiHon	  
[ProjecHonal	  EdiHng]	  

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



4	  
mbeddr	  



An	  extensible	  set	  of	  integrated	  languages	  
for	  embedded	  soqware	  engineering.	  	  

„ “Specific	  Languages	  





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

Research	  Project	  2011	  -‐	  2013	  

Commercial	  Use	  and	  Extension	  

Research	  Plasorm	  



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.	  	  

Branching	  out	  into	  the	  Domains	  
	  
Finance,	  Insurance,	  Requirements	  



DEMO	  



[Embedded	  Soqware]	  
mbeddr	  



[Embedded	  Soqware]	  
mbeddr	  



[Embedded	  Soqware]	  
mbeddr	  



[Embedded	  Soqware]	  
mbeddr	  



[Embedded	  Soqware]	  
mbeddr	  



[Embedded	  Soqware]	  
mbeddr	  



[Embedded	  Soqware]	  
mbeddr	  



[Embedded	  Soqware]	  
mbeddr	  



[Embedded	  Soqware]	  
mbeddr	  



[Embedded	  Soqware]	  
mbeddr	  



[Embedded	  Soqware]	  
mbeddr	  



5	  
Other	  	  

Examples	  



Insurance	  	  
ConfiguraHon	  



[Business	  ApplicaHon]	  
Insurance	  ConfiguraHon	  Tool	  



[Business	  ApplicaHon]	  
Insurance	  ConfiguraHon	  Tool	  



[Business	  ApplicaHon]	  
Insurance	  ConfiguraHon	  Tool	  



[Business	  ApplicaHon]	  
Insurance	  ConfiguraHon	  Tool	  



[Business	  ApplicaHon]	  
Insurance	  ConfiguraHon	  Tool	  



[Business	  ApplicaHon]	  
Insurance	  ConfiguraHon	  Tool	  

<no	  parent>	  



<no	  variables>	   <no	  parent>	  

<no	  libraries>	  

<no	  business	  objects>	  

<no	  parent>	  

[Business	  ApplicaHon]	  
Insurance	  ConfiguraHon	  Tool	  



[Business	  ApplicaHon]	  
Insurance	  ConfiguraHon	  Tool	  



Tax/Benefits	  



[Tax/Benefits	  ApplicaHon]	  
Dutch	  Tax	  Agency	  (EvaluaHon)	  



Telco	  Demo	  



[Business	  ApplicaHon]	  
Telco	  Demo	  App	  



[Business	  ApplicaHon]	  
Telco	  Demo	  App	  



[Business	  ApplicaHon]	  
Telco	  Demo	  App	  



[Business	  ApplicaHon]	  
Telco	  Demo	  App	  



[Business	  ApplicaHon]	  
Telco	  Demo	  App	  



[Business	  ApplicaHon]	  
Telco	  Demo	  App	  



[Business	  ApplicaHon]	  
Telco	  Demo	  App	  



[Business	  ApplicaHon]	  
Telco	  Demo	  App	  



[Business	  ApplicaHon]	  
Telco	  Demo	  App	  



[Business	  ApplicaHon]	  
Telco	  Demo	  App	  



[Business	  ApplicaHon]	  
Telco	  Demo	  App	  



Biological	  
Data	  Analysis	  



[Biological	  Data]	  
CampagneLab‘s	  NYoSh	  



[Biological	  Data]	  
CampagneLab‘s	  NYoSh	  



[Biological	  Data]	  
CampagneLab‘s	  NYoSh	  



[Biological	  Data]	  
CampagneLab‘s	  NYoSh	  



6	  
Summary	  



If	  you	  have	  to	  build	  a	  business	  app,	  

consider	  using	  an	  LWB	  as	  
the	  foundaHon,	  	  

and	  recasHng	  the	  „applicaHon“	  	  
as	  a	  set	  of	  languages.	  

	  



[LOBA]	  

Lang 1 

System: LWB 

Lang 2 Lang 3 

Lang 4 Lang 5 Lang N ...	  



[LOBA]	  

Lang 1 

System: LWB 

Lang 2 Lang 3 

Lang 4 Lang 5 Lang N ...	  



[LOBA]	  
Business Rules 

(Financial) Calculations 
Data Structures 

Mappings or Queries 
Validations 

Scientific Processes 
Contracts 

Processes 
UI 



[LOBA]	  

Core 
Business 

Logic }Business Rules 
(Financial) Calculations 

Data Structures 
Mappings or Queries 

Validations 
Scientific Processes 

Contracts 

Processes 
UI 



Languages/	  
IDEs	  

Forms/	  
ApplicaHons	  

L	  
O	  
B	  
A	  



Expressivity	  for	  Core	  
Domain	  Knowledge	  
	  
User-‐Friendly	  NotaHon	  
	  
TesHng	  
	  
Meaningful	  Analyses	  
	  
Synthesis	  of	  Soqware	  

Build	  Language	  for	  Domain!	  
	  
You‘ve	  seen	  the	  demos.	  
	  
Integrated	  DSLs	  for	  tesHng.	  
	  
Types,	  Consistency,	  Checking	  
	  
Code	  GeneraHon.	  



source	  



[Read	  &	  Learn]	  



...	  for	  an	  overview	  over	  other	  
Language	  Workbenches	  

Check	  out	  	  

http://languageworkbenches.net
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