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Definition DSL
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»A computer programming language of limited
expressiveness focused on a particular domain.

[Martin Fowler]

4

Key elements

= Computer programming language
— human = machine
- Enhance communication human €<->human

= Language nature / Sense of fluency

Create your own DSL with
xtext

= Limited expressiveness
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= Domain focus
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Motivation
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= Motivation for a DSL

- Improving Development Productivity
— Communication with Domain Experts
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Goal
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datatype String
datatype Bool

entity Session {
title: String
isTutorial : Bool

}

entity Conference {

name : String
attendees : Person*
speakers : Speaker*

}

entity Person {

name : String
Create your own DSL with

} xtext
Folie 5
23. November 2010

entity Speaker extends Person ({

sessions : Session*
} Frank Buchli
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What is needed?
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m Parser
— yacc
— antlr

m Lexer

= Editor
- Syntax Highlighting
- Outline
— Code Completation
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Xtesst

Language Development Framework




How to start?
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Describe the concrete syntax of your language

Will contain information about how the parser shall
create a model during parsing.
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Grammar: EBNF like
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= Consits of rules like:

DomainModel
Entity™*;

= Cardinality

(no operator) exactly one

? 7€ro or one :tl::tteyourown DSL with
* 7ero or more 23. November 2010

+ one or more

Frank Buchli
© Zihlke 2010




Grammar
Give elements names! zuhlke
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DomainModel
(elements+=Entity) *;

= Assignement operators

= single feature

+= I i St Create your own DSL with

xtext
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Grammar
Keywords zUhlke
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= Introduce keywords!

Entity
'entity' name=ID '{'
(features+=Feature) *

l}l;

Create your own DSL with
xtext
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= ID is predefined rule
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Grammar
References zuhlke
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Entity
'entity' name=ID ('extends' superType=[Entity])? '{'
(features+=Feature) *

'}',.

= (...)? means optional
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Grammar
Inheritance zuhlke
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DomainModel

(elements+=Type) *;

Type:
DataType | Entity;

DataType:

'"datatype' name=1D;

Create your own DSL with
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Grammar
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Feature:

name=ID ':' type=TypeRef;

= Sorry, no new concept ...
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Grammar
Optional keyword zUhlke
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TypeRef :

referenced=[Type] (multi?='*"')?;
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Prerequisites
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= Installed Xtext

— Download Link:
http://xtext.itemis.com/xtext/lanquage=en/23947/downloads
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Create a new project
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File > New - Project...

—~ Xtext - Xtext project

New Xtext Project . )
This wizard creates a couple of projects for Xtext DSL. Xte 'S . @

Project name: org.eclipse.xtext.example.domainmodel

E Use default location

Location:  fworkspace/org.eclipse.xtext.example.domainmodel :_ Browse..,
Language

Mame: org.eclipse.xtext.example.Domainmodel

Extensions: | dmodel |
_Layout

E&m: a generator project

Working sets

[ Add project to working sets

: 2] ( Select.. )
Working sets: cihms St e Create your own DSL with
xtext
Folie 17
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Explain Project Layout
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B~ =t

El ,.i; arg. xkext, example, domainmodel

= [E =

= EE; arg. xkexk, example. ryvdsl
5 ----- =| Domainmodel. xtext

[+ IRE System Library [125E-1.5]
I:_t.ll'ﬁI Plug-in Dependencies

EI---E: MET &-TMF

- ﬁ build. properties

E:I J_: arg. xkext, example, domainmodel, generakar
: l B src

...... (@ sre-gen

E-I ‘B, JRE System Library [125E-1.5]
Elﬂ Plug-in Dependencies

EJ---E: MET&-TNF

b ﬁ build. properties

=% J_: arg. xkext, example, domainmodel, ui

B ere h

c DSL wi
------ [E src-gen th::tte your own witl
E‘ ‘B JRE System Library [125E-1.5] Folie 18
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+-B, Plug-in Dependencies

I_T_,I[E:- META-IMF
- ﬁ build, properties
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Build your own grammar
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Meta information of the grammar:

grammar org.xtext.example.mydsl.Domainmodel
with org.eclipse.xtext.common.Terminals

generate domailnmodel
"http://www.xtext.org/example/mydsl/Domainmodel™"

Create your own DSL with
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Generate Language artefacts

|:E Package Explorer EEHMH_ = {ﬁ} Tl

EITL%"1 arg. xkexk, example, domainmodel
: EIIE arc
] EI B} org.stext.example.mydsl
R El ComainmodelRuntimeMaodule, java
El DomainmodelSkandaloneSetup, java
----- |=| Darainmodel, xkesxk

Generatebomainmaodel, mwes

grammar org.xXtext.exsmple

generate domainmodel

"htt

“ DomwainModel:

(elements+=Type] *:

EE arg. xkexk, example, e k
+-8} org.etext.example,

i =+ org.xtext.example. Open _ £
.. % spe-gen Cpen With | 3
- Plug-in Dependencies | =
g ME?A-INFD B ©opy SHiE

_____ @ bl pronsities E= Copy Qualified Mame

H el

ik plugin, sl |2 Paste Chrl+-Y

Elij‘I org.xtext.example. domainn #€ Delete Delete
C B s '

o p— Build Path »
ﬂ IRE System Library [124_ Refactor alt+5hift+T  *
.. = Plug-in Dependencies pg Import. ..

-

[ META-INF LA e

k. f—ﬁ, build, properties

Elj_jl org.xhext.example.domainn & Refresh

W
2 s Assign Working Sets. ..,

H-# src-gen

i JRE System Livary (222

Debug As
Team

ﬂ Plug-in Dependencies
- [ META-INF
—h

(N - o B

r

CaType |

Wity

= =

Frenced=[ T'vpea)]

Entity:

1]
htatype' natne=ID;

hame=IDL ['ex

[features+=Featur

me=ID ':' type=Type

[l

B 1 MWEZ Workflow

Run Configurations, ..

|
TRArafennmainmndel mise
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Run application

zuhlke

empowering ideas

|:5 Package E:-:pln:u.rer, EEHR % =] {Eb T PEI Dormainmodel, <bext 2 E] izeneratebomainmodel. my
Elﬁ org.xtext, example. domainrmodel . grammatr org.Xtext.example.mydsl.Dc
BB arc Mew 4
: EIEE‘ arg. xkext.exar a0 Inka te domainmodel "hotp://Swgw.:
: -- m Darmainmo
m Cromainmog Open in Mew Window 1Mode 1:
b = Domainmog  ZPEN Type Hierarchy F4 lements+=Type) *;
..... [F] Gereraterl  ShowIn AlE+Shift+iw »

- EE org. xtext.exa
- H org.xtext.exa o __
w-H3 org.hext.exa E= Copy Qualified MName

B2 co Chrl4+C
BE| -op¥ taType | Entity;

-8 src-gen 5 Paste Chrl+Y pe:
ﬂ JRE System Library 3 Delete Delete atatype' hame=ID;
-- B, Plug-in Dependenc
i (= META-INF Build Path I
------ DI build. properties Source Al+Shift+3 ¥ 4 ity' namwme=ID ['extends' =
- e @ plugin. =l Refactor AlL+Shift+T ¥ [features+=Feature) *
EI f DEE :rt::-:t example. don W - i
o spe-gen L Export... e
ﬂ JRE Swskem Library o me=ID ':' type=TypeRef:
"Eﬁ. Plug-in Dependenc ? Refresh . " o o
- Close Project
B METATHE fssign Warking Sets L i
------ '_E build, properties g g frenced=[Tvpe] (mulci?='+'}" :t?:tteyourown DSt with
=527 org.xtext.example. dm_ 4 1 Eclipse Application Ale+Shife+x, E Ple2t
B 5 src Debug As M| ] 2 Java Applet Alb+Shift+, A
: ﬁ erEEgSEynstem L|I:|rar';1 z:-.m _ | [71 3 Java Application Alt+Shift+%, ]
S e, R pare With | 4 4 056 Framework, Ale+shift+, O Frank Buchli
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Write a file

o

ﬁ |ﬁJ Java |

=] demo.dmodel £2

datatype String
datatype EBEcool

“entity Session {
Eitle: Sbtring

i=zTutorial : Bool

~entity Conference 1
name : String
attendees : Person*
speakers @ Speaker*®

“entity Person {
mame s E T

~entity Speaker extends Ferson {
segglong @ Session®

ll- =
E: Outline 25

-+ I= String

g&g Conference
..... = name
..... = attendees
= speakers
E,Eg Person

é,....g;-‘ Speaker
L IE cessions
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What'‘s next?
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= Interpretation of the model

= Code generator

Create your own DSL with
xtext
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public static wvoid maini{String[] args) {

}

init();

DomainModel dm = readbomainModel ("sro/model/Example.dmodel™) ;

System.out.println("Wumber of elements: " + dm.getElements({).size());
for (Type tType : dm.getElementszi()) {

system.out.println(" Name: " + type.getName()):
b

DomainModel alewModel = DomainmodelFactory.eINSTANCE.createDomainModel ()

private static DomainModel readDomainModel (String model) |

¥

Fesourcefet rz = new ResourceSetImpli():

Fesource resource = rs.getResource (URI.createURI (model), true):
EObject eobject = resource.getContents () .get{0);
system.cut.println({"Object Metaclass: " + eobject.eClass().getlWame())’
DomainModel dm = {(DomalnModel) eobject;

return dm;

private static wvoid init(; {

4

new DomalinmodelStandalonesSetup().createlnjectorAndboEMFRegistration();



Generator
Use xpand template language zuhlke

empowering ideas

«IMPORT org::xtext::example: :mydsl::domainmodels
«EXTENSION templates::Extensionss
«DEFINE main FOR DomalinModel»
«EXPAND fTvypeDef FOREACH elementss
«ENDDEFINE>
«DEFINE typeDef FOR Type»
«ENDDEFINE>>
«DEFINE typeDef FOR Entity-»

«FILE name+".txt"-»
This iz an example of a generated file.

The input element was "Hello «this.javaConformiame()»!1" Create your own DSL with

xtext
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211 greetings in the same file:
«ENDFILE->»
«ENDDEFINE:> Frank Buchli
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Links
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m http://www.xtext.org/
— Tutorial:

http://www.eclipse.org/Xtext/documentation/1 0 1/xtext.html

- Interpretation:
http://www.eclipse.org/Xtext/documentation/1_0_1/xtext.html#processing_Xtext_models

— Generator:
http://www.eclipse.org/Xtext/documentation/1_0_1/xtext.html4#getting-started-xpand

= DSL Buch von Martin Fowler:
http://martinfowler.com/dsl.htmli

[ | Z U h I ke . Create your own DSL with
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