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About mbeddr 

Language Engineering Embedded Software 

An'extensible'collec>on'of'integrated'
languages'for'embedded'soTware'engineering.''
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About mbeddr 

Language Engineering Embedded Software 

An'IDE'+'Debugger'for'all'of'them'



**

About mbeddr 

Language Engineering Embedded Software 

Open Source 
Eclipse Public License 
 
http://mbeddr.com 
http://www.eclipse.org/proposals/technology.mbeddr/ 
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**

About mbeddr 

Built on JetBrains MPS 

A Language Workbench 



**

About mbeddr 

Built on JetBrains MPS 

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



**

About MPS 

Rich Set of Language Aspects 

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



**

About MPS 

Projectional Editing 

Parsing Projection 



**

About MPS 

Notational Flexibility 

Regular Code/Text Mathematical 

Tables Graphical 



**

About MPS 

Language Composition 

L2* L1*

Separate Files In One File 

Type System 
Transformation 
Constraints 
 

Type System 
Transformation 
Constraints 
Syntax 
Editor/IDE 
 



4'
mbeddr'Demo'II'

B*



5'
Generaliza>on'

M*



Thought Process 

From Data Formats To Languages 

Structure, Constraints, Semantics 
+ Syntax + IDE Data Format 

Language 



Thought Process 

Language Engineering 

Languages 

Language Reuse 
Language Modularization 
Language Composition 
Language Engineering 



Thought Process 

Language Engineering 

Languages 

Language Engineering 

Syntactic Diversity 

Text      
Tables 

Math  
Symbols 

Graphics 
Forms 



Thought Process 

Language Workbenches 

Languages 

Language Engineering 

Syntactic Diversity 

But does this really work? 
Language Workbenches 



Generic Tools, Specific Languages 

Ingredients 

Languages 

Language Engineering 

Syntactic Diversity 

Language Workbenches Generic Tools 

Specific  
Languages 

(we don‘t have to reimplement 
editors and synchronizers) 



Generic Tools, Specific Languages 

Ingredients 

Languages 

Language Engineering 

Syntactic Diversity 

Language Workbenches Generic Tools 

Specific  
Languages 

support 



Language Workbenches 

Typical Features 

Language Definition, Reuse, 
Extension, Composition 

Mixing Notations 

Type Systems, Constraints, 
Transformation, Interpretation 



Language Workbenches 

Typical Features 

Goto Definition/Find Usages 
Error Markup/Quick Fixes 
Syntax Highlighting 
Code Completion 
Search/Replace 
Refactoring 
Debugging 

Reporting 
Visualization 

Version Control 



Language Workbenches 

Typical Features 

for any 
Language! 



Language Workbenches 

Typical Features 

Language 
Workbenches act 
as the foundation 
for IDEs for any 
language. 
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LOBA: Why 

For which kinds of Systems? 

Language 
Workbenches act as 
the foundation for 
IDEs for any 
language. 



LOBA: Why 

For which kinds of Systems? 

Language 
Workbenches act as 
the foundation for 
IDEs for (m)any 
applications. 



LOBA: Why 

For which kinds of Systems? 

many applications? 
Structured or Formalizable  

Mathematical 

Data-Oriented 

Language-y 



LOBA: Why 

For which kinds of Systems? 

many applications? 
Data Models 
Pricing Calculations 
Financial Calculations 

Contracts 
Business Rules 

Highly Structured Requirements 



LOBA: Why 

[Motivation] Languages! 

A'language'may'be'hiding'
behind'many'of'these!'



LOBA: Why 

[Motivation] Languages! 

But:'users'don‘t'want'to''
be'programmers!'



LOBA: Why 

[Motivation] Languages! 

Combine'the'best'of'
Applica>ons/Forms/UIs''

and''
Languages'and'IDEs.'



LOBA: Why 

[Motivation] Languages! 

Applica>ons/Forms/Uis''

Structure 
User Guidance 
Tables 
Views 

Languages'+'IDEs'
Expressions 
Complex Structures 
Code Completion 
Type Checking 
Debugging 
Refactoring 

vs.'



6'
LOBA'where'we'are'what'is'missing'

why'

M*



LOBA: Where we are. 

[Notation] Math 



LOBA: Where we are. 

[Notation] Math II 



LOBA: Where we are. 

[Notation] Tables 



LOBA: Where we are. 

[Notation] Tables II 



LOBA: Where we are. 

[Notation] Tables III 



LOBA: Where we are. 

[Notation] Graphical 
D'



LOBA: Where we are. 

[Notation] Mixed Content 
D'



LOBA: Where we are. 

[Guided Editing] Form-Like 



LOBA: Where we are. 

[Guided Editing] Form-Like II 



LOBA: Where we are. 

[Guided Editing] Editor Buttons D'



LOBA: Where we are. 

[Guided Editing] Code Completion 



Business Apps 

[Context Aware] Different Projections 



Business Apps 

[Context Aware] Different Projections 



LOBA: Where we are. 

[Context Aware] Visualization 



LOBA: Where we are. 

[Context Aware] Visualization II 



LOBA: Where we are. 

[Live Code] Error Checking 



LOBA: Where we are. 

[Live Code] Interpreted Tests 
D'



LOBA: Where we are. 

[Live Code] Debugging 
D'



Language Workbenches 

All the IDE Support We Expect 

Goto Definition/Find Usages 
Error Markup/Quick Fixes 
Syntax Highlighting 
Code Completion 
Search/Replace 
Refactoring 
Debugging 

Reporting 
Visualization 

Version Control 
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LOBA: What is missing/Challenges 

Apparent Tool Complexity 

Too many (too big) 
menus and buttons 



LOBA: What is missing/Challenges 

Need for Simplified Version Control 

Too many options. 
Locking? 
Realtime? 



LOBA: What is missing/Challenges 

Some Shortcomings in MPS 

Adressed'by'JetBrains'in'2014.'

Cross-model generation 
Projection of computed collections 
Better Graphical Editing 
Type System Performance 
Some Editor Usability 
 



LOBA: What is missing/Challenges 

Training 

Users may not be used to this approach. 

Training is important. 
Productivity more useful than Learnability. 



LOBA: What is missing/Challenges 

SE Best Practices 

Modularity, Reuse, Injeritance, ... 
Users may not know about these 
things, but they may still be necessary 
for efficiency reasons. 
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Conclusions 

Applications hide Languages 

Limited Tool Support for them 

LWBs are useful alternative 

Connect Business & IT 
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