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Modeling

... Higher Level

... Domain Specific
Concepts & Notations

... Code Generation
Interpretation

Solves the
Problem!
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general purpose

domain specific




tailor made
effective++

specialized, limited

used by experts

together with other
specialized tools
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Yoo Different Worlds

-, Programming Tools

1=
A Modeling Tools
¢ ~

S

Yoo Different Worlds

Model|ing Tool
Modeling Tool
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Y. Different Worlds

Mix Models and Programs
AST Navigation & Query
\ Integration of 3GL code

Yoo Different Worlds

Mix Models and Programs

AST Navigation & Query
Integration of 3GL code
= e Code Constraints
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Com

Domain Specific

Notations
and

Abstractions

Flexible! B3 Ti{=L 1

Frameworks
Libraries
(Fluent) APIs
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Graphical

Textual

Forms
Tables

Flexible! BE[Rli{=lL

Textual
Trees

Customize

Generator
or

Interpreter

Flexible! B3 Ti{=L 1

Reflection
Meta Programs
Open Compilers
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Define custom

OIrQ.uery
Navngate

°Transform

Flexible! BE[Rli{=lL

AST APIs
Static Analysis
Regex

Custom
Valldatlon

* Error Checks

Flexible! B3 Ti{=L 1

IDE plugins
Static Analysis
Open Compilers
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Different \
Representations

andprojections

Flexible!

Mixing
and :
Composing
Languages

Flexible?

Limited!

Text is Text
Code Folding
Tree Views
Visualizations

Limited!

Python-to-C-like
Internal DSLs
Embed-As-String
Specific: LINQ
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Scalable
Usable
IDE Support

Brittle! Mature!

Modeling Tools...!?

Debugging
Refactoring
Testing

Mature!

17



Brittle!

for some tools...

. Gets some
~ Jobs done.

some people doubt that...

Versioning
Diff, Merge
Branching

Mature!

Gets the
Job Done!
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Why

the difference?
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Why

the difference?

It is time for ...
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... a Different Perspective
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modeling ==
programming

modeling ==
programming

... at different levels of abstraction
... from different viewpoints
... integrated!
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modeling ==
programming

... with different degrees of
domain-specificity

... With suitable notations
... With suitable expressiveness

modeling ==
programming

And always:
precise and tool processable
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| Language
| >, Workbench

wler)

(Martin Fo
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Language
.., Workbench

(Martin Fowler)

Freely

define
languages and

Integrate
them

Language
..., Workbench

(Martin Fowler)

-

use .
persistent
abstract’

representation
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Language
.., Workbench

(Martin Fowler)

language ::=
schema
+editors
+generators

Language
..., Workbench

(Martin Fowler)

projectioniﬁ

editing
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~ Language
| i+, Workbench

(Martin Fowler)

persist
incomplete
or

contradictory

information

~ Language
| i, Workbench

(Martin Fowler)

powderful |
editing
testing 5
refactoring
debugging
groupware

language definition

implies

IDE definition
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Language
VVorkbench

(Martin Fowler)

support for
»classical“

programming

Lclassical” and

modeling
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primarily
textual

primarily
textual

with more symbols
think: mathematics
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primarily
textual

sometimes
box&line style
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Available
1 .
Tooling
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Modeling as Programmig

... (Mostly) Textual
Notations

... Concrete Syntax
Storage

... (Fancy) ASCII Editors

... Read-Only
Visualizations
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Complete
Symbolic
Integration
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Infrastructure
Integration

is text
with existing tools

work well!

Language

Composition

composition
is tough!

currently resarch
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Limitgd to
Unicode

Graphics !=
Text
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ecI|p

ngnl eling

http://eclipse.org/modeling
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ey

.

y' P ARONIE C T

http://eclipse.org/xtext

Xtext: Specify Grammar ;H/pgde ing

B LANOCJE C T

“Namespace:
= "namespace” name=ID (featureclause=FeatursClause)? "{"
(usings+=Using) *
[ subNamespaces+=Namespace |
COomponents+=Componsnt |
datatypes+=DataType |
interfaces+=Interface |
compositions+=Composition | ¥

sy

“Using:
"using” namespace=s [Namespace | qualID] ;

“ Component:
= (pointcut=Pointcut] ? "component™ neme=ID (tags=TagsClause) ? (featurec

(ports+=Port) *
B

“Port:
MessagePort | DataPort;

~ MessagePort:
ProwvidedPort | ReguiredPort;

~ProvidedPort:
"provides" name=ID ":" interface=[Interface] (featureclause=FeatursCLl:

“ReguiredPort:
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ecIipi Y
Xtext: Generated Editor madeling

components.exdsl 52 5= outin z@ PREO ) E C T

“namespace com {

= namespace airvizard { @ <unnamed>

@ <unnameds
@ <unnamed >
-5 com
E--H airwizard
4] <unnamed>
] cunnamed:
£ disgnostic
£ mobile
£ server
[ serverstuff
shared
-0 FlightIn
=88 Flights
~ & Flights: Fiights
B8 Flightstatus
< eta: Time

using com.airvizard.domaintypes
using com. airvizard.types

namespace shared {
struct aas |

5.4 FLightAIDI
¥ ¢ Flights

typedef String FlightID

struct Flight3tatus {
f : FlightStatus
id: @ FightiD - com.aiwizard.shared
eta: BEFightstatus - com.airwizard.shared &
BB Flights - com. airwizard.shared
O Skring -~ com. airvizard kypes
interfac B Time - com.airwizard. domaintypes
B8 s - com.airwizard.chared tatus(l]
9 boolean — com.airwizard. types

O int - com.airwizard.types

[£. Problems 58 @ Javadoc | [& ‘

2 errors, 0 warnings, Oinfos (Filter matched 2 of 62 tems)
Description_~ [ Resource [ Path [ Location |
€ Couldrit resolve reference to FichtAIDI  components..,  net,ample.ads| exdsl sanpl. . line : L4
@ o type defined: null components... net.ample.adsl.exdsl.sampl... line : 14

oo Frnul
© id: FlightIn
€3 IFlightDataConsu
© IFlightreparter

eclip

Xtext: Generated Editor madeling

Code Completio

FlightStatus

S FlightD -- com, airwizard, shared

BA Flightstatus - com.airwizard.shared
BB Flights - com. airwizard.shared

O Skring -~ com. airvizard kypes

B8 Time — com.airwizard. domaintypes
B8 s - com.airwizard.chared

O boolean - com.airwieard types

9 ink ~ com, airvizard.types

I
tched 2 of 62 ftems)
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ecIipy

Xtext: Generated Editor mo

-
components.exdsl 3

namespace com {
namespace airvizard {

using com.airvizard.domaintypes
using com. airvizard.types

namespace shared {
struct asa {
.., ELightaInl
¥ : Flights
H

typedef String FlightID

struct FlightStatus (

Syntax Coloring
Custom Keyword

ecIipy

Xtext: Generated Editor mo

%, FlightAIDT

Realtime Constraint
Validation

deling

PROJECT

deling

PROJECT

2 errars, 0 warnings, 0 infos (Filter matched 2 of 62 tems)

Description_~ [ Resource [ Path [ Location |

3 Couldr't resalve reference to FightAlDl  compenents... net.ample.adsl.exdsl.sampl... line : 14
@ o type defined: null components... net.ample.adsl.exdsl.sampl... line : 14

07.05.2010
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ecIipi 7

Xtext: Generated Editor madeling

/ "
Task | 2= outin 53 faROJECT
i

Y
Customizable| :
Outlines

ecIipi 7

Xtext: Generated Editor madeling

PROJECT

Code Folding
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Xtext: Generated Editor mellng

Goto Definition

Find References
Cross-File References
Model as EMF
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DEMOI 4

(ONSTRLCTION

Building DSLs with
Eclipse Xtext
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Available
2 .
Tooling

Parser-based

text
... to tree
... to text

TTTTTTT AST G Trad. s .
Source [—»| Parser (Model as r:{'::' Source > %@
Code Objects) Code A

\J
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Projectional

tree

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

... to text

e
: Some Trad. R
Pro- I¥ m Gene- LY
- L L Other [—> - Source 2@ F
T DS
jection ree jection Tree rator Code ‘% J

Programming as Modeling

... (Mostly) Graphical
Notations

... Abstract Syntax
Storage

... Projecting Editors

... Different editable
views for model
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Programming as Modeling

... \Miostly) Giraphicar Any kind of

Notations
... Abstract Syntax
~ Storage 1 Ed .
... Projecting Editors e
.. Different editable

- views formodel

5|

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

Tree Editing

different

feel like text

getting used
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Infrastructure
Integration

not text
must be in tool

tools don‘t work

Proprietary
Tools
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BRAINS

‘Apache 2.0

released in

Q2 2009

currently

1.1 RC1

07.05.2010
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Build new DSLs

Build new DSLs

Build DSLs that parts
of other languages
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Build new DSLs

Build DSLs that parts
of other languages

base language

Build new DSLs

Build DSLs that parts
of other languages

base language

build DSLs that parts

of

07.05.2010
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Language Extension Example

Language Extension Example
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Language Extension Example

53



Structure ¢ Editor ¢ Typesystem ¢ Generator

Structure ¢ Editor ¢ Typesystem ¢ Generator

5) Lockstatement |

g’ concept LockStatement extends Statement
implements <none

instance can be root: false

properties:

children:

Statementlist body 1 specializes: <none
Expression lockExpression 1 specializes: <none
references:

concept properties:

alias = lock

concept links:

concept property declarations:

concept link declarations:

Struckure | Editar ‘ Conskraints | Bghavior | Typesystem Intentions | Find Usages ‘ Data Flow | Generator

07.05.2010

54



Structure ¢ Editor ¢ Typesystem ¢ Generator

) LockStatement |

editor for comcept LockStatement
node cell layout:

L/
[> lock ( % lockExpression % ) { <]
[> % body % <]
}

/1

inspected cell layout:
<choose cell model

Skructure | Editor ‘ Conskraints | Eiehavior | Typesystem Intentions | Find Usages ‘ Data Flow | Generator

Structure ¢ Editor ¢ Typesystem ¢ Generator

) LockStatement |

editor for comcept LockStatement o
node cell layout:
L/
‘{;" [> lock ( % I nckExprEssinE %) { <]
[> % 1K
H © lockExpression . LockStatement)
/1

inspected cell layout:
<choose cell model

Skructure | Editor ‘ Conskraints | Eiehavior | Typesystem Intentions | Find Usages ‘ Data Flow | Generator

07.05.2010
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Structure ¢ Editor ¢ Typesystem ¢ Generator

5) LockStatement =) typeof_LockStatement |

rule typeof LockStatement |
applicable for concept = LockStatement as lockStatement
overrides false
child type restrictions

do {
‘j 8 typeof (lockStatement. lockExp, n) <=t (m H
}
} 50 LockSupport ~class (j.u.concurrent.locksfi)
ElE] ] >
jetbrains.mps, baselanguage.structure, Classifier Type Open Concept Declaration

[cuotediode] ClassifierType <mo name>[1242291552632] in jaxdemo.typesystem

Structure ¢ Editor ¢ Typesystem ¢ Generator

\—-_9 main

conditional root rules:
mapping rules:
weaving rules:

reduction rules:
‘j concept LockStatement | -—> reduce LockStatement
inheritors false
condition always

abandon roots:

pre-processing scripts:

07.05.2010
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Structure ¢ Editor ¢ Typesystem ¢ Generator

(@) reduce_LockStatement

content node:

public class someclass extends <none> implements <none> {
Q@ festatic fields

static initializer
fields -

properties
initializer
B public zomeclass() {
1
public void somemethod{) {
g Lock 1 = mull;
<IF [ try | TF>
=) §COPY_SRCS[1). lock():
& $100P§[ $COPY_SRCS mull;
} fimally {
g §copy SRC[1].unlock();
=) }
1
static methods
static inner classifiers
} & |

Structure ¢ Editor ¢ Typesystem ¢ Generator

(@) reduce_LockStatement

content node: [«Ja

public class someclass extends <none> implements <none> {
Q@ festatic fields

static initializer
fields -
properties
initializer
public someclass() {

}
public void somemethod() {
9 Lock 1 = mull;
<TF | try { TE>
=) §COPY_SRCS[1). lock():
& $100P§| $COPY_SRCS mull;
} fimally {
g §copy SRC[1].unlock();
=) }
¥
jetbrains.mps.lang generator. structure. CopySrchodeMacro
static methods
copy/reduce node macro
static inner class
} mapping label : <no label

mapped mode : (nods, genContext, operationContext)->node< > {
node, 1ockE )

ression;

07.05.2010
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Structure ¢ Editor ¢ Typesystem ¢ Generator

(@) reduce_LockStatement

content node: [«Ja
public class soneclass extends implements {
9
public someclass() {
}
public void somemethod() {
9 Lock 1 = mull;
<IF [ try { TF>
=) §COPY_SRCS[1). lock():
& $LOOPS| $COPY_SRCS null;
} Eimally {
g §copy SRC[1].unlock();
a }
! S
jetbrains.mps Jang. generator structure.LoopMacra Open Concept Declaration

Loop-macro

} mapping label :
mapped nodes : (node, genContext, operationContext)->sequence<noded >> {
= node. body. statement;

¥

Language Extension Example

Result behaves like a native
base language construct

() DemoClass

public class DemoClass extends

private Lock lock;|

public DemoClass() |
lock ( this.getlocki) ) {
SharedResouce. instance| ). doSemething( ) ;
}
}

private Lock getLock() {
return this.lock:
3
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Language Extension Example

Result behaves like a native
base language construct

(@) DemoClass

public class DemoClass extends

private Lock lock;

public DemoClass() {
lock (1) {

SharedResouce. instance( ). doSomething () ;

Yoo | TyDESYSEEM Error: int is not a subbype of Lock

}

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

Language Extension Example

Translated to regular Java code
based on the generator

() DemoClass

public class DemoClass extends implements {

private Lock lock;|

public DemoClazs() |
lock ( this.getlocki) ) {
SharedResouce. instance| ) . doSondg
}
}

private Lock getLock() {
return this.lock:
3

package jaxdemo.sandbox.sandbox;
import java.util.concurrent.locks.Lock;
public class DemoClass {

private Lock lock;

public DemoClass() {
try {
this.getLock().lock();
SharedResouce.instance().doSomething();
}finally {
this.getLock().unlock();
}
}

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

}

07.05.2010
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DEMO I

Building DSLs with
JetBrains MPS
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THE END.
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