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Modeling

... Higher Level

... Domain Specific
Concepts & Notations

... Code Generation
Interpretation

Solves the
Problem!

general purpose

7
tailor made ;’J

effective++

specialized, limited
used by experts

together with other
specialized tools

domain specific
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o anferent Worlds

- Progra mmmg Tools

m“‘w it

Modeling Programming Modeling Programming

... (Mostly) Textual
Notations

... Concrete Syntax
Storage

... (Fancy) ASCII Editors

... Read-Only
Visualizations

Modeling Programming

.. (Mostly) Graphical OS2 RDIE

Notations Notations
... Abstract Syntax ... Concrete Syntax y

Storage Storage
... Projecting Editors IR {138 - S{& I Lolide] t h e d iffe rence ?
... Different editable RS :CELE6)y117

views for model Visualizations
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Why

the difference?

It is time for ... ... a Different Perspective

modeling ==
programming

VLT EE S Programming
rogramming =B\ [eLe [S[1yT=:




modeling ==
programming

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

modeling ==
programming

And always:
precise and tool processable

Language
Ti l Workbench

(Martin Fowler)
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modeling ==
programming

... with different degrees of
domain-specificity

... with suitable notations

... With suitable expressiveness

Language
Ti l Workbench

(Martin Fowler)

Freely

define
languages and

integrate

— "7_"’: <z i them
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;\é Workbench

Language
sé Workbench

(Martin Fowler)

—

projectiondl)

editing

Language

language ::=
schema
+editors
+generators

sé Workbench

Language
.., Workbench
| & (Martin Fowler)
L é pou:;rful I
editing
testing I
refactoring
debugging
groupware
Ianguagtal_deﬁnition
lmpInle)sE definition

Language
(Martin Fowler)

persist
incomplete
or

contradictory
information

sé Workbench

Language

(Martin Fowler)

|
support for
aClassical” j_‘ .
programming
1 ,classical“a@n
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primarily
textual

primarily primarily
textual textual
with more symbols sometimes
think: mathematics box&line style
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Modeling as Programmig

0 Ava i Ia ble ... (Mostly) Textual

Notations

Tooling

... Concrete Syntax
Storage

... (Fancy) ASCII Editors

... Read-Only
Visualizations

Custom
Syntax

Infrastructure

Integration
Complete >

Symbolic ot text
Integratlon with existing tools

work well!
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Language

Composition

composition
is tough!

currently resarch

Graphics 1=
Text

ecl|p 4

modellng

& ,,,,,,,,

http://eclipse.org/modeling

Limitgd to
Unicode

ecl|p 4
lin

mode

& ,,,,,,,,

http://eclipse.org/xtext
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eclip 4
Xtext: Specify Grammar mc?dellng

4
ecllp
Xtext: Generated Editor modellng

Code Completio

ecl|p

Xtext: Generated Editor modellng

]
Realtime Constraint
Validation
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EC|ID$ 4
Xtext: Generated Editor modellng

4
ecllp
Xtext: Generated Editor modellng

Syntax Coloring
Custom Keyword Colc

ecl|p

Xtext: Generated Editor modellng

Customizable
Outlines
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Xtext: Generated Editor
'ICode Folding

10.11.2009

eclipi 7

eclip 7
madeling 1

Xtext: Generated Editor madeling

Goto Definition

Find References
Cross-File References
Model as EMF

DEMO |

_

Building DSLs with
Eclipse Xtext

Available
Tooling

@
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Parser-based

text
... to tree
... to text

Text Textual AST
Editor! Source (Model as Ge";"
IDE Code Objects) rater

Projectional

tree

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

... to text

- Pro
jection

Programming as Modeling

... (Mostly) Graphical
Notations

... Abstract Syntax
Storage :
ALY Projecting Editors Mo i

... Different editable
views for model ""%“ B

|

Language

Composition

no parsing

Identity

composition

Programming as Modeling

... (Mostly) Graphicat Any kind of
Notations

... Abstract Syntax
Storage

... Projecting Editors Rl

pifferent editable :
views formodel

Flexible

Notations

like ASCII

box & line

mathematical




Automatic

IDE Extension

inherent

Ianguagel_definition
"IDE definition

Tree Editing

different
feel like text

getting used

Proprietary
Tools
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Multiple

Notations

contexts
tasks

Infrastructure
Integration

hot text
must be in tool

tools don‘t work
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M e Build new DSLs
licensed under
Apache 2.0
released in
Q2 2009
currently
1.1 RC1
Build new DSLs Build new DSLs
Build DSLs that parts Build DSLs that parts

of other languages

of other languages

base language

Build new DSLs

Build DSLs that parts
of other languages

base language

build DSLs that parts

of

Language Extension Example
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Language Extension Example Language Extension Example

Structure ¢ Editor ¢ Typesystem ¢ Generator

Structure ¢ Editor ¢ Typesystem ¢ Generator Structure ¢ Editor ¢ Typesystem ¢ Generator

instance can be root: false
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Structure ¢ Editor ¢ Typesystem ¢ Generator

inspected cell Layout
che 1

Smtae | Edtor | Typesystem

Structure ¢ Editor ¢ Typesystem ¢ Generator

]

child Lype restrictions

o |
Eypeot (lockStatement. lockE rpression) i<
'

torains.mps. basel anguage sinucture. ClassFier Type

I c1a crType <no name>[ 3] in Jaxdens . Lypesystem

Structure ¢ Editor ¢ Typesystem ¢ Generator

O ran - |

conditional root rules:

mapping rules:

weaving rules:

reduction rules:
Q@ concept  LockS --> reduce L
inheritors false

condition <alvays

abandon roots:

pre-processing scripts:

Structure ¢ Editor ¢ Typesystem ¢ Generator

Structure ¢ Editor ¢ Typesystem ¢ Generator

@ redxe

publi scasclass extends implenents none |

public void sonexschod | ) [
Lock 1 = nall;
ey )
sCoPY_sRes(1]. lock

SLOOPS| SCOPY_SRCS mull

Structure ¢ Editor ¢ Typesystem ¢ Generator

@ redxe Larictatement

it .. g, et atoe et LoopMecrs
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Language Extension Example Language Extension Example

Result behaves like a native Result behaves like a native
base language construct base language construct

Language Extension Example

Translated to regular Java code
based on the generator

public class DemoClass {
private Lock lock;
public DemoClass() {
try
this.getLock().lock();
SharedResouce instance().doSomething();
Minally {
this.getLock().unlock();
}

1

private Lock getlock() { return this.lock; }

}

DEMO I

Building DSLs with
JetBrains MPS
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© A vision for
Programming

Programming o——\
Languages,,

Programming o——\
Languages,,
are not
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Programming o—\
Languages,,
are not

Programming o\
Languages,,

Programming o——\
Language Sy,

is not
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Big Language?

NOE%:0,

®
Vs
©
y

with many first class concepts!

Small Language?

with a few, orthogonal
and poweful concepts

Modular Language

// 00
/./“* o °
(o) 00
VN 00

with many optional,
composable concepts

Modular Language

Like frameworks
and libraries,

Modular Language

Like frameworks

and libraries,
but with syntax
and IDE support
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Not a new idea...

Growing A Language

(Guy L Steele)
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Embedded Apps + PLE
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Currently:

1 ¢ Declare Data Structures in XML
2 * Generate Headers

¢ Implement manually in C

Currently:

Tool team

10.11.2009

Adding
matrices
toCinan

embedded

environment.

Currently:

not supported

Currently:

compiler support
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Better Solution

Bar * fengine
gmatrix<int16>[3,3] ModellMatrix = par, * Nangine *q 0
temp, E

vector<int16>[3] modellvektor = temp;
tempsy

vector<int16> gausszerlege( gmatrix<int16> A, vector<int16> b H
/f gausszerlegung.... alaAx=b =>x=A\b
return x;

vector<int16> erg = ModellMatrix * modellvektor;
int16 det{ gmatrix<int16> A ) {

intn = sizefa);

return Z,ES" (59”(5) Hg:l ak,r’(k}}:
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overloading
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Better Solution

pan *fepgine
qmatrix<int16>[3,3] ModellMatrix = par, * ngpgine *q 0
temp, E
vector<int16>[3] modellvektor = tempy

overloading

vector<int16> gausszerlege( gmatrix<int16> A, vector<int16> b "
// gausszerlegung.... alaAx=b =>x=A\b
return x;

optimization
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Available
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INTINTIONVL

S OFTWARE

Commercial
Product

Eval available

upon request

INTINTIONVL

S OFTWARE

Eval available

upon request

Pension Workbench Example

°| - Library NN LC PA

Text Editing Domain

Pension Workbench Example

Pension Contract Rules Domain

Pension Workbench Example

& 2.3 Commutatiegetalien op 1 fevent

i

# 3.6 Contante waarde 1 leven/ 2 levens§

= 4 BN{_ris) koopsommen1

All in one Document
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Pension Workbench Example

Library NN LC PA
Documentation
* Groottebepalingy
1 Inleidingy

¥

# 3.6 Contanté wasrde 1 leven/ 2 hevensy

= 4 BN(_ris) koopsommen

Symbolically integrated
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