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Two Classes in
Embedded Systems
Development

(yes, this is a slight simplification)

Plan Oriented
Top Down

Big Systems
Big Companies

Modeling




Grown

Bottom Up
Small/Medium Systems
Smaller Companies

Programming
vs. Modeling
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We don‘t want to

model,
we want to

program!

... at different levels of abstraction
... from different viewpoints
... integrated!

We don‘t want to

model,
we want to

program!

... with different degrees of
domain-specificity

... With suitable notations
... With suitable expressiveness
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We don‘t want to

model,
we want to

program!

And always:
precise and tool processable

Domain-Specific
Languages
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Domain Specific Languages

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.

A DSL is a language at D that provides
linguistic abstractions for common

patterns and idioms of a language at
D-1 when used within the domain D.

A good DSL does not require the use of
patterns and idioms to express
semantically interesting concepts in D.
Processing tools do not have to do
“semantic recovery” on D programs.
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Modular
Languages

Big Language?
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with many first class concepts!

04.10.2011



04.10.2011




04.10.2011

Concerns &
Viewpoints
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The LWES
Project
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Language Workbenches P
rEmbedded Systems oslane

http://mbeddr.com

Language Workbenches Prape—
for Embedded Systems und Forshung

http://mbeddr.com

Incremental Extension of C

with DSLs for Embedded Systems,

integrated with Formal Methods

and support for PLE and
Requirements Tracing
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Language Workbenches R | pogemsor
°r Embedded Systems dFaneng
http://mbeddr.com

Meta Programming System

JoHBRAINS

Language Workbenches | s
rEmbedded Systems i

http://mbeddr.com

fortiss sick LEAR.

innovation in software and systems R CORPORATION
s Sensor Intelligence.
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mbeddr.com

Home Overview Publications MPS Showcase Code Team

Feeds: Posts Comments

Q Bundesministerium
1 Bildung
und Forschung

LWES

Language Workbenches
/* Embedded Systems geférdert durch das Bundesministerium fiir Bildung
hetp://mbeddr.com und Forschung, Férderkennzeichen 01|S11014

ARCHIVES

First C Code working

As you may know, our project relies on the idea of extending the C
programming language with domain specific extensions. For that to work, we
first have to make C available in MPS. While we had done this to some extent in
our proof of concept, we are now implementing C much more thoroughly. As
you can see in the screenshot below, some essential things are already working.

ews (4)

Jncategorized (2)

s PaGes

LNDER

(ONSTRLCTION

Using the
C Language
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Language
Workbenches

Language
Workbench

(Martin Fowler)
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| 4 f
o R Freely

define
languages and

integrate

them

15



Language
.., Workbench

(Martin Fowler)

-

use .
persistent
abstract’

representation

Language
.., Workbench

(Martin Fowler)

language ::=
schema
+editors
+generators
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Language
s, Workbench

(Martin Fowler)

projectiong{

editing

Language
.., Workbench

(Martin Fowler)

persist
incomplete
or

contradictory
information
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~ Language
| 7+, Workbench

(Martin Fowler)

pow‘;rful |
editing
testing r
refactoring
debugging
groupware

language definition

implies

IDE definition

~ Language
| 7+, Workbench

(Martin Fowler)

|
support for J_)

»Classical“ .
programming
classical“and

modeling
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ProjeCtiOHal
Editing

Parser-based

text
eee to tree
... to text

AST
(Model as
Code Model

Trad. 5_‘“7\ :
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\J >
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Projectional

tree

... to text-lookalike (editor)
... to other trees ... [*]

... to text

T ﬁ;\ Some Gene- Trad. @’(%}
g Other —> - Source > O]
ree @ Tree rator Code ;?

Language

Composition

no parsing

Identity

composition
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Flexible

Notations

like ASCII
box & line

mathematical

Automatic

IDE Extension

inherent
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Multiple

Notations

contexts
tasks

Partial

Projections

views
roles/people
variant
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Tree Editing

different
feel like text

getting used

Infrastructure
Integration

not text
must be in tool

tools don‘t work
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Proprietary
Tools

10

JetBrains
MPS




M’ sz BRAINS
http://jetbrains.com/mps

|

Open Source (Apache 2.0)
Projectional Editor

Very good at lang. Compososition
Version 2.0 August 2011:

Improved performance

Unified generate/compile/build
Debug MPS in MPS

Tables in the editor
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M

Open Source (Apache 2.0)
Projectional Editor

Very good at lang. Compososition
Version 2.0 August 2011

Version 2.1 early 2012

Graphical Editors, Several Editors per Concept,
Wiki-Language and more.

LNDER

Extending
The Language

04.10.2011
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.coordinate

web
email
skype
twitter

xing
linkedin

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

http://www.xing.com/profile/Markus_Voelter
http://www.linkedin.com/pub/0/377/a31
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