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Xtext

What is Xtext?

a suite of tools to assist MDSD
particular focus: domain specific languages

origin: openArchitectureWare (0AW) OM
now part of Eclipse’s Modeling Framework (EMF)
migration of the project in 2008
major contributions by itemis AG

Open Source, Eclipse Public License (EPL)


http://www.eclipse.org/Xtext

Xtext

Main features of Xtext

= Covers various DSL implementation aspects
(parsers, editors, analyzers, code generation)
= Parsers: ANTLR integrated
= ASTs: Build on top of Ecore object meta model
= Editors: automatically generated
(syntax highlighting, code completion, static analyses, ...)
= analyzers: grammars with references (ASTs are DAGS)
allow static semantic checks

= Powerful template engine
Interpretation by JVM
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MDSD recap

MDSD: Concepts & Notions in our project
canvas, game objects, movement,
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MDSD recap

MDSD: Concepts & Notions in our project
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Model Hierarchy in our project

Ere—

based on Ecore

o M3: Metametamodel
+ EBNF facilities

MGPL grammar M2: Metamodel

I

game Pong(..

MGPL program M1: Model

Java application MO: Model instance




The tool — Xtext

N\

J’ = Xtext - Language Engineeri.. % \+

€]

www.eclipse.org/Xtext

Xtet

Download

ommunity

Trainings & Support

LANGUAGE ENGINEERING FOR EVERYONE!

Xtext is a framework for development of programming languages and domain-specific languages. With Xtext you define your language using a powerful grammar
language. As a result you get a full infrastructure, including parser, linker, typechecker, compiler as well as editing support for Eclipse, IntelliJ IDEA and your

favorite web browser.
Learn more...

Java - my-home/sc/Home.rules - ECipse SOK

. N e 00 Qs B Gr S e e e G

| 55 &ldam D —

1 PackagoEx &2 < O

-

Sevice Window con be @ viSwc

= Westing con e Homae.rules
» m, JRE System Libeary
* > seoogen

Window, wh
[

5|

Homerules &I

Device Window con be OPIN, SHUT
Device Meating con be ON, OFF

Kule ‘Close Wirdow, when hestisg turned on'
when Heating.ON
then Nindow. SHUT

Rule 'Switch of f meating, when windows gets opened
when Window.OPEN
then Meating.OFF
£ OFF - Heating. OFF
20N - Heating ON
2 OPEN - Window. OPEN
£ SHUT - Wincow SHUT

State OFF

No consoies o display at this tme.

Writable Insert 10:8

© [ ommamemans




Xtext documentation site

Getting Started

15 Minutes Tutorial
15 Minutes Tutorial -
Extended

Five simple steps to your
WM language

Reference Documentation
The Grammar Language
Configuration

Runtime Concepts

|DE Concepts

Htext and Java

MWE2

Typical Language
Configurations

Integration with EMF and
Other EMF Editors

Web Editor Support
Continuous Integration

Additional Resources

APl Documentation
(JavaDoc)

How to get started?

If you are not quite sure yet whether Xtext is an appropriate solution for your task, we recommend to watch the presentation
below, as it gives you a good overview of what Xtext can do. If you want to dive in an learn, you should start with one of the
getting started tutorials on the left. Also having the boolk as an additional resource to the online documentation is certainly a
good idea.

Presentation - DSL Development With Xtext

An introduction and overview of Xtext, given in September 2015 at
JavaZone in Oslo, Norway. In this presentation a rule-language for
home automation is developed.

5 Minute Tutorials

We have written two tutorials that only take you 5 minutes to do

5 Minutes with Eclipse 5 Minutes with Intellij

IF vou have done one of these tutorials, you should check out the 15 minute one on the left.



Xtext Project

File | Edit Source Refactor MNavigate Search Project Run  Window Help

Mew Alt+5Shift+N » @ Java Project
Open File... ™ Project...
Close Ctrl+W | @ Package
-
save S5 1 select a wizard >
Save As... )
) Create an Xtext project
Save All Ctrl+Shift+5 i
Revert
Wizards:
Move.. ype filter text |
Rename... F2
&) Refresh £ L Plug-in Project -
- e [» = General
onvert Line Delimiters To b= CVS .
Print... Ctrl+P [+ (= Eclipse Modeling Framework
[+ (= Gradle
Switch Workspace b = Java A
Restart [+ = Maven
T [» (= Plug-in Development
s | Bt [ (= Xcore
=g EpOrt.- [ = Xtend N
Properties Alt+Enter 4 (= Xtext
2% Xtext Project -

1 AbstractMyDslRuntimeModule,java [or..]
2 ExpressionsGeneratorxtend [orgate...]

3 Expressions.xtext [orgxtext.exampl...]

4 MyDslGeneratorxtend [orgatext.exa...]

Exit @ < Back |I Mext = I | Firish | [ Cancel




Xtext: Project overview

Using Xtext

f2 Package Explorer &2 b E Y = 8

P Lﬁ org.xtext.example.mydsl

18 = Source code

- {2 orgated.example.mydsl
[ src-gen
8 xtend-gen
> B, JRE Systern Library [J25E-1.5]
> B Plug-in Dependencies
= META-INF
@ build.properties
> (=5 orgatext.example.myds

4 22 orgadext.
[ src-gen
> B3, JRE Systern Library [J25E-1.5]
» B, Plug-in Dependencies
» = META-INF
u.'?T_E build.properties




Using Xtext

- Java - org.xtext.example.mydsl/src/org/xtext/example/mydsl/MyDsl.xtext - Eclipse - 0
File Edit Source Refactor Mavigate Search Project Run  Window Help

Tar H O RUINIE G @ v o] Quick Acces: | e | [l
[% Package Explorer &2 B&E Y= O = MyDslxedt i3

= 8 Soutine 3 B R|R|ER < O
] :5 org.xtext.example.mydsl grammar org.xtext.example.mydsl.MyDsl with org.eclipse.xtext.common.Terminals

4 [Z] grammar org.text.example.mydsl.M
PRE:] £ generate myDsl
. L orgatext.example.mydsl generate myDs1l "http://www.xXtext.org/example/mydsl,/MyDs1" = Model
(2 src-gel

= (Greeting
[ xtend-gen = Model: =
- = JRE System Library [J25E-1.5] greetings+=Greeting®;
> =i Plug-in Dependencies
. = META-INF - Gresting:
P - = i
[5b build.properties Hello! name=iD '1f;

> 1= org.uxtext.example.mydsl.sdk
> :7‘] org.xtext.example.mydsl.tests
F] Ljd org.xtext.example.mydsl.ui
% sre-gen
> B JRE Systemn Library [J25E-1.5]
> = Plug-in Dependencies
> = META-INF
l_j. build.properties

E‘L Problems 3
0 errors, 6 warnings, 0 others
=

Description Resource Path Location Type
> & Warnings (6 itermns)

Grammar file of DSL automatically opens editor preconfigured with
“Hello world” grammar



recap: My Data Model

Metamodeling Example 3: Eclipse Modeling Framework

Package EClassiiar EEnumLters ETypedElament

v HE] platform: fresnurcefm*,r generator. pru:uectf5rcfmetamnde|fmetamndel BECOrE
v # metamodel

v H mModel
b 5 types [ Type
v H Type

= OO name : EString
> E Datatype -> Type
¥ E Entity -= Type

b 5t features : Feature
> E Feature

¥ < Entity Person
+ Feature name
4 Feature age
4 Feature address
b <+ Entity Address

Person bob = new Person();

bob . setName("Bob");

bob.setAge(35);

Address address = new Address();
address.setStreet{"Mulholland Drive™};
address.setZip{"28075");
address.setCity("Los Angeles");

H. Bordihn, S. Jorges, O. Rithing, B. Steffen



Syntax specification

MyDs | dext 53
generate myDsl "http://wWwW.xtext.org/example,/mydsl/MyD=1"

= Domainmodel :|
(elements += Type)*

= Type:

 DataType | Entity Cross references to existing objects;
no rule call

- Datalvype:

'datatvpe' name = ID

' Entity:
'"entity' name = ID ('extends' superType =
(features += Feature)*

= Feature:
(many ?= 'many')? name = ID ":'" type =

Edit grammar file by specifying your own DSL



Xtext: Generate editor, parser, Ecore model

MyDslxtext 23

1 grammar org.xtext.example.mydsl.MyDs]l with org.eclipse.xtext.common.Terminals

2

3 generate myDsl "http://www.xtext.org/example/myds1l/MyDs1"

4

5= Domainmodel:

6 (elements += Type)*

73

8

9= Type:

16 DataType | Entity

11 ;

12

13= DataType:

14 'datatype’ name = ID

15 ;

16

17= Entity:

18 "entity' name = ID ('extend
19 (features += Feature)*
28 ;

21

222 Feature:

23 (many ?= 'many')}? name = ID
24 3

Froblemns lavadoc Declaration &
<terminated> Eclipse Application [Eclipse Applic
IMESSAGE Warning: The envircnment wva
user global configuration and to def

not correct please set the HOME envi
EGit might behave differently since |

<

"

E.J'

Undo Typing
Revert File

Save

Quick Qutline
Open Declaration

Open With

Show In

Cut

Copy

Paste

Rename Element
Validate

Quick Fix

Source

Find References

Add to Snippets...

Run As
Debug As
Validate
Replace With

Ctrl+Z

Ctrl+5

Ctrl+ 0
F3
3

Alt+Shift+W

Ctrl+X
Ctrl+C
Ctrl+V

Alt+Shift+R

Ctrl+1

Ctrl+Shift+ G

|

|:| 1 Generate Xtext Artifacts

External Tocls Configurations...

ions.

[.L Otherwise Git for Windows and
»
o



Xtext: Generated Ecore model

S Java - org.text.example.mydsl/model/generated/MyDsl.ecore - Eclips
File Edit Mawvigate 5Search Project Sample Ecore Editor Run Window  Help
Tw R ENRRERR SR R R R R R e CR
[ Package Explorer 3 B = 0 MyDslbext #] MyDsl.ecore &2
4l orgxtext.example.myds! 4 |#) platform:/resource/org.adext.example.mydsl/model/generated/MyDsl.ecore
> BB sro 4 i myDsl
> [ src-gen 4 [H Model
> [® xtend-gen > =t elements: Type
> B JRE System Library [JavaSE-1.8] a [ Type
> B Plug-in Dependencies > 0 name: E5tring
> (= META-INF H DataType-= Type
4 (= model a4 [ Entity -> Type
4 (= generated - =+ sypertype : Entity
#] MyDsl.ecore » 4=t features : Feature
MyDsl.genmaodel a4 [ Feature
@ build properties > = many: EBoolean
-@: plugin.xml > = name: E5tring
s = orgxtext.example.mydslsdk » =+ type: Type

s = orgxtext.example.mydsl.tests
s = orgxtext.example.mydslui

For every EClass, a Java class is generated, installing generalizations
and references.



Xtext: Deploy generated artifacts

Search  Project Run

[ MwDsladedt 57

Window Help

- vﬂjc:lv V

File Edit Source Refactor Mavigate
i SRR REE: A CR Sl ISR
5] Package Exglorer 52 Ese == H

s =5 org.atex New

. [ orgatex Go Into

=] org.adex . )

] - Open in New Window

. =5 org.dex Open Type Hierarchy

& (i (i

rE

&

Show In

Copy

Copy Qualified Name
Paste

Delete

Build Path
Source

Refactor

Irnport...
Export...

Refresh
Close Project
Assign Working Sets...

Run As
Debug As
Validate

Restore from Local History...

Team
Compare With
Plug-in Tools

’ 1, xtext, example.mydsl.MyDsl with org.eclipse.xtext.common.Terminals
D=1 “http://www.xtext.org/example/myds1/MyDs1"
= ts += Type)™
Alt+Shift+W »
Ctrl+C
je | Entity
e Launches a new Eclipse instance
Delete
tpe' name = ID - . .
, allowing to edit a DSL project
Alt+5Shift+5 »
AltsShifteT» [ name = ID ("extends' superType = [Entity])? '{'
atures += Feature)®
F5 = 'many'}? name = ID ":' type = [Type]
b | = 1Eclipse Application Alt+Shift+X, E
b | B 2Java Applet Alt+Shift+X, A
[J] 3 Java Application Alt+5hift+3, | 6)'\Java\jrel.8.0_31\bin\javaw.exe (10.01.2
& 4 05Gi Framework Alt+Shift+X, O - Generating org.xtext.example.
» ) ) - Generating EMF model code
Run Cenfigurations... - Registered GenModel "http://w
2

|

TERT. XXt Eeneratar. XteRtGenerator— -
.emf.mwe., runtime.workflow.Workflow -

Generating common infrastruct
Done.



Xtext: Editing the new DSL-Project

File Edit Mavigate Search Project Run  Window Help

SeRAFNENSEE <A RAU AR ST I SRR AR A CRCE Asd RS

{2 Package Explorer &2 ﬂ:& ¥ = B8 myblog.mydsl 23
P Eﬁrﬂymug datatype String
4 [FBsrc
myblog.mydsl Zentity Blogi
im0 JRE System Library [JavaSE-1.7] title: String

many posts: Post

“entity hasBAuthor{
author: String

“entity Post extends hasButhor{
title: String
content: String
many comments: Comment

“entity Comment extends hasluthor{
content: String



Syntax Definition

Grammars in Xtext

grammar org.eclipse.xtext.example.Domainmodel
with org.eclipse.xtext.common rminals;

/

Grammar name

Grammar uses



Syntax Definition

Grammars in Xtext




Syntax Definition

Grammars in Xtext

EBNF rules




Syntax Definition

Grammars in Xtext

terminal from
common.Terminals

Newly defined terminal




Syntax Definition

Grammars in Xtext

DomainModel
(types+=Type) *;

Type:

DataType | Entity;
DataType:

'datatype'
Entity:

'entity' name=ID_*T{"'

Cﬁgiggres+=Fe§E££é)*

'}';

Feature:

A A

' type=|[Type];

Features of rules
— attributes in the class

single valued
(String by default)

list valued ([1..*])
Boolean valued



Syntax Definition

Grammars in Xtext

Cross referencere

* link to some existing
referenced object

* no rule call

* resolved by linking

+ advanced variant
e.g., [Type|Token]




Syntax Definition

Terminal rules

terminal ID

("Ary2('al L "z | TAYL LTz ) From common.Terminals
('aV..|Z|||A|..'Z||| |||OT..9')*;

terminal INT(§§E§Ens ecore:i@EﬁZ): Return type
('0'..'9")+; (default: ecore: :EString)

— An EInt-Object will be created during the parsing process.



Syntax Definition

Return types in parser rules (Object creation during the parsing)

MyRule returns TypeA :
'A'" name=ID |
MyOtherRule;

MyOtherRule returns TypeB : // B subtypes A
'B' name = ID;

Rule names and type names are identical by default,
but they can be different using returns’.

Causes the rule name class to be subclass of its
return-type class.



Syntax Definition

Datatype Rules

QualifiedName(ﬁéiEE%s ecore::ESEEEEﬁ):

ID ('."'" ID)~*

N

optional
* Rules return DataTypes (EDataType) rather than classes
* Requirement
* No calls of parse rules

« No assignments (to features), no actions
« Standard return type: EString



Syntax Definition

(Unordered Groups / Enums)

Any order, but exactly one
occurrence of each



Syntax Definition

Simple Actions

Creation of B-object enforced



Syntax Definition

Unassigned rule calls

AbstractToken :
( TokenA |
TokenB |
TokenC ) (cardinality=('2"'["'"+"|"'"*"))?

 Rule calls without assignments to features
* Types are passed through




Syntax Definition

AST construction via assigned features/actions

All unassigned rules

— types inferred by
Xtext (EString
by default)

— no AST nodes



Syntax Definition

AST construction via assigned actions (naive approach)

Addition returns Expression:
left=Multiplication ('+' right=Multiplication) *;

Multiplication returns Expression:
left=Primary ('*' right=Primary) *;

Primary returns Expression:
'"(' Addition ')' |
NumberLiteral;

NumberLiteral:
INT;

Unnecessary AST nodes!



Syntax Definition

AST construction via assigned actions

Addition returns Exp :
Multiplication (({Addition.left=current}
right=MultTi ' ' 5

!_l_!

Multiplication returpas—Expr :
Primary (Multiplication.left=current
right=Primary)y*

Primary returns Expression:
'"(' Addition '")' |
NumberLiteral;

NumberLiteral:
INT;

\ \
Assigned actions



Syntax Definition

AST tree for expression (1+20)*2

Multiplication

Addition NumberLiteral
value=2
NumberLiteral NumberLiteral
value=1 value=20




Xtext

So far ...

overview of the Xtext project
meta models in terms of grammars
EBNF facilities + Ecore
ANTLR 3 used as parser generator
cross-links to capture basic bindings
generated artifacts
deployed as Ecplise plugins
parser
syntax oriented editor (...)



Xtext

Now ...

Adding static validations

via cross-links

preconfigured

customized
Adding a code generator

template based

refinement based approach

stub — beans — executable code
Using Xtend (a Java-like declarative language)



Static Semantics

Validating bindings via cross-links

]

gl “myblog.mydsl &3 = 0 8= Qutline 32 = O

datatype String u laz
4 = myblog

“entity Blog{ String
title: String

many posts: Post

[

Blog

= title
I= posts
hasAuthor
Post

= title

“entity hashuthor{
author: String

U= content
“entity Post extends hasiunthor{ I= comments
title: String 4 = Comment

content: 5Strin U= content
L) many corr_rr.ent.ﬁ: Comments ) =

| Couldn't resolve reference to Type 'Comments',|

= eut.iQ Comment eﬁeuds hasiuthor{
content: String

[Z! Problems &3 T =g

0 itermns

Nmrmrimtime Dmrmsirr Mol I mradimem Taowmem




Static Semantics

Preconfigured validations

File Edit Mavigate 5Search Project Run  Window Help

M LB 0 R WG Y @I G

[ Package Explorer 532 BEs =08 B (1] GenerateTypeDSL.mwe2 )i

4 [ orgatext.exampletypes I .

I eclipsePlugin = {
45 e enabled = true
¥

= eclipsePluginTest = {

=k
(|
|

(U i

[xx]

2 enabled = true
[ src-gen . } ,
(% stend-gen = createEclipseMetalata = true
5
> By JRE System Library [JavaSE-1.8] = inde =
- @ Plug-in Dependencies 7 enceding = "windows-1252"
. = META-INF 8 fileHeader = "/*\n * generated by Xtext \${version}in */"
9 h

w14 build.properties
. 5 orgatext.exampletypes.ide
, org.xtext.exampletypes.tests
> 55 org.xtext.exampletypes.ui
s org.xtext.exampletypes.uitests

}

= language = StandardLanguage {
name = "org.xtext.example.mydsl.TypeDsL"
fileExtensions = "type”

= serializer = {
generateStub = false

o [ I, QS WP T =

= validator = {
| // composedCheck = "org.eclipse.xtext.validation.NamesAreUniqueValidator” |

¥

L ld L L L L L L R Ra B2 B2 RS BRI R R R RO
&

(X s

I =]

R SO R A

w L Ra |
b

Uncomment



Static Semantics

Preconfigured validations

File Edit Mavigate Search Project Run  Window Help

AR AFNENEERE S A RV SN CRgh. BRI SR SR S CRCh AsR NS

{# Package Explorer i3 = B8 g *myblog.myds| E?E]
g ¥ | @ datatype Stzing

4 25 myblog ) ) )
4 [ src a “entity Stringi

myblog.mydsl str: String
i = JRE System Library [JavaSE-1.7]

}l {Duplicate Type 'String'}

“entity Blog{
title: String



Static Semantics

Customized validations

£ Package Explorer 232 E s ~ = 8

4 org.xtext.exampletypes
a [F src

4 HL orgaxted.example.mydsl
[F| GenerateTypeDSL.mwe?
TypeDSLatext
TypeDSLRuntimeModulextend
TypeDsL5tandaloneSetup.xtend

- H orgatext.example.mydsl.generator

- B orgatest.example.mydsl.scoping

4 HL orgatext.example.mydsl.validation
‘ TypeDSLValidatorxtend >
» [ src-gen \ ] .
» € xtend-gen Edit source file

» By JRE System Library [JavaSE-1.8]

» B Plug-in Dependencies
- = META-INF

¢ = model

|1y build.properties

i pluginaml
org.xtext.exampletypes.ide

!

org.xtext.exampletypes.tests
orgxtext.exampletypes.ui

Be B 5t &

org.xtext.exampletypes.uitests



Static Semantics

Customized validations

File Edit Mavigate Search Project Run Window Help

S0 - w e EIN e e

[ Package Explorer 23 %
4 =5 orgatext.exampletypes
4 [P src

a {2 orgated.examplemyds|
[F| GenerateTypeDSL.mwe2
TypeDSLodext
TypeDSLRuntimeMeodulextend
TypeD5LstandalonesSetupxtend
» B orgatest.example.mydsl.generator
. B orgadest.example.mydsl.scoping
a4 {2 orgated.examplemydslvalidation
peDSL‘-faIidatu:ur.xterD
. [ src-gen
. [ xtend-gen
- B JRE Systern Library [JavaSE-1 8]

» B Plug-in Dependencies
» = META-INF
+ = model
|m# build.properties
4 pluginsml
. [ orgatext.eampletypes.ide
= org.xtext.example types.tests
org.xtext.example.types.ui

86

org.xtext.example types.uitests

= ¥ TypeDSLValidato r.xte@

2& * generated by Xiext 2.9.8[]

package org.xtext.example.mydsl.validation

import org.eclipse.xtext.validation.Check

~TYpE
import org.xtext.example.mydsl.typeDsSL.TypeDSLPackage

8

9

le= /

11  * This class contains custom validation rules.

12 *

13 * See https://www.eclipse.org/Xtext/documentation/383_runtime_concepts.html#validation
14 :-:...'

15= class TypeDSLValidator extends AbstractTypeDsLValidator {

=]

public static val INVALID NAME = 'invalidName'

ek D

EmEStar ithCapital(Type type) {

21 if (!Character.isUpper type.name.chardt(2))) {

22 warning( 'Name should star ith a capital’,

23 TypeDsLPackage.Literals

24 INVALID NAME)

25 }

26 }

2 ) Check annotation
29

— each Type object is
checked accordingly



Static Semantics

Customized validations

a=| *myblog.myds] &3
datatype String

“entity Blogi
title: S5tring
many posts: Post

JName should start with a capitall

& Zentity hasluthor{
author: String

“entity Post extend=s hasAuthor{
title: S5tring
content: S5tring
many comments: Comment

“entity Comment extends hashuthor{
content: 5tring



Static Semantics

Customized validations

TypeDsLatext TypeDsLValidatorxtend &3

2@ * generated by Xiext 2.9.6[]

4 package org.xtext.example.mydsl.validation
5

6= import org.eclipse.xtext.validation.Check

7 import org.xtext.example.mydsl.typeDsSL.DataType

& import org.xtext.example.mydsl.typeDSL.Type

9 import org.xtext.example.mydsl.typeDSL.TypelSLPackage

1@

11_ ._.":'“':

12 * This class contains custom validation rules.

13 :

14 * See https://www.eclipse.org/Xtext/documentation/383_runtime_concepts.html#validation
15 *

16= class TypeDsSLValidator extends AbstractTypeDSLValidator {
17

8 public static wval INVALID NAME = 'invalidName'

19

def checkDataTypes(DataType type) {

igetNamE{}.Equalsi"String"} || type.getName().equals("Integer™) ))

P'Unknown Datatvpe”, TypeDSLPackage.Literals.TYPE__ NAME)

LRI S I S %

pli= [@Check

21 def checkTypeNameStartsWithCapital(Type type) {

22 if (!Character.isUpperCase(type.name.charat({2))) {
23 g)) "Mame should start with a capital’,
24 TypeDSLPackage.Literals. TYPE__ NAME,
25 INVALID NAME)

26 }

27 1

L0

298 [@Check

3

3

3

3

3

3

oo
e



Static Semantics

Customized validations

gl *myblog.myds| 3
datatype 5tring
@ datatype Boolean
JUnkann data t}rpek
“entity Blog{
title: S5tring
many posts: Postc

& Zentity hashuthor{
author: String

“entity Post extends hashuthor{
title: S5tring
content: 5tring
many comments: Comment

“entity Comment extends hasfAuthor{
content: String



Static Semantics

Customized validations

Trigger of validation checks

determined by (optional) parameter of Check annotation
FAST iImmediately during editing
NORMAL at every save
EXPENSIVE to be explicitely generated for the DSL

Default is FAST



Static Semantics

Customized validations

File Edit Mavigate Search Project Run  Window Help

L H-O0-Q- H OG- VBN PG Doy

[ Package Explorer 53 s T = 8 TypeDSLatext TypeDSLValidatoratend 33
4 [ orgatet.eampletypes 2& * generated by Xtext 2.9.8[]
4 O sic 4 package org.xtext.example.mydsl.validation
. 5
4 H orgxtext.eample.myds| 6= import org.eclipse whewt yalidation Check
[¥] GenerateTypeDSL.mwe2 & dmport org.eclipse.xtext.validation.CheckType >
TypeD5Loxtext & import org.®CExXLC.cRample.mydsl. typeloLl. Datalype
TypeDSLRuntimeModule.xtend 9 dmport org.xtext.example.mydsl.typeD5SL.Type
TypeDSLStandaloneSetup.xtend 12 import org.xtext.example.mydsl.typeDSL.TypeDSLPackage
' 11
> B orgatext.example.mydsl.generator 12
> £ orgxtext.eample.mydsl.scoping 13 * This class contains custom validation rules.
4 B orgatet.example.mydslvalidation 14 *
TypeD5LValidatoratend 15  * See https://www.eclipse.org/Xtext/documentation/383_runtime_concepts.html#validation
16 */

- [ src-gen ! . ,
17= class TypeD5LValidator extends AbstractTypeDsLValidator {
[ xtend-gen -

> Ei JRE System Library [JavaSE-1.8] 19 public static val INVALID NAME = 'invalidiame'

> @i Plug-in Dependencies 2@
> = META-INF 21= fiCheck
- 22 def checkTypeNameStartsWithCapital(Type type) {
s = model - .
build ) 23 if (!Character.isUpperCase(type.name.charat(2))) {
g BUI ..prnpertles 24 warning( 'Name should start with a capital’,
) ik pluginxml 25 TypeDsLPackage. Literals. TYPE_ NAME,
» org.xtext.exampletypes.ide 26 INVALID NAME)
= org.xtext.example.types.tests 27 h
. 8 orgatext.example.types.ui f; }
» [ orgated.example.types.uitests 385 ( [iCheck(CheckType. NORMAL )
31 eckDataTypes e type) {
32 if (!({type.getName().equals("String") || type.getMame().equals("Integer") })
33 error("Unknown Datatype”, TypeDSLPackage.Literals.TYPE__ NAME)
34 }
35 }
25



Static Semantics

Customized validations

4=l *myblog.myds| 3

datgiype ing

(Gatatype Boolear]) Not checked until saved

“entity Blog{
title: String
many posts: Post

&y “entity hasiuthor{
author: String

“entity Post extends hasluthor{
title: String
content: String
many comments: Comment

“entity Comment extend= hasiAuthor{
content: String



Code Generation

Code generation with Xtend

Xtend is a Java-like language for specifying code
generators
sets upon an Ecore model of the AST
Integrates concepts of declarative programming
powerful type inference
own template language

Here generation of Java beans for our blog example
For more information — documentation!!!



Code Generation with Xtend

File Edit Source Refactor Mavigate Search Project Run Window  Help

L O Q- HF OBy DO

[ Package Explorer &3 = Y = 8 B [# TypeDSLGenerator.xtend =
4 org.xtext. exampletypes 2& * generated by XIEXL 2.
4 [ src 4 package org.xtext. Example mydsl.generator
5
4 £ orgatext.example.myds| &% import org.eclipse.emf.ecore.resource.Resourcel]

[F| GenerateTypeDSL.mwe2

18
TypeDSLadext 118 f**
[2] TypeDsLRuntimeModulextend 12 * Generates code from your model files on save.
. TypeDSLStandanneSetup xtend 15 = - ) ) )
- ; 14  * See https://www.eclipse.org/Xtext/documentation/383_runtime_concepts.html#code-generation
15 */
16= class TypeDsLGenerator extends AbstractGenerator {
17
- B orgatest. example rydsl valldatmn A18S override void doGenerate(Rescurce resource, IFileSystemAccess2 fsa, IGeneratorContext context)
. [ src-gen 113 /) fsa.generateFile( 'greetings.txt', 'Pecple to greet: ' +
. [ xtend-gen @ // rescurce.allContents
g g . s 21 /Y gilter(typeof{Greeting))
> @ JRE System Library [JavaSE-1.8] 22 J/ .map[name ]
> B Plug-in Dependencies 23 J/ Sein(', "))
» = META-INF 24 }
> = model 25 }
26

|ozy build.properties

-@: pluginxml
. | orgatert.exampletypeside
o org.xtext.exampletypes.tests

org.xtext. exampletypes.ui

86

org.xtext.exampletypes.uitests

Code generation stub to be modified



Code Generation with Xtend

TypeDSLxtext TypeDSLGeneratoratend &3 -

2& * generated by Xtext 2.9.8[]

4 package org.xtext.example.mydsl.generator
5

6= import com.google.inject.Inject

7 import org.eclipse.emf.ecore.rescurce.Resocurce
8 dimport org.eclipse.xtext.generator.AbstractGenerator
9 import org.eclipse.xtext.generator.IFileSystembiccess2
12 import org.eclipse.xtext.generator.IGeneratorContext
11 import org.eclipse.xtext.naming.IQualifiedNameProvider
12 import org.xtext.example.mydsl.typeDSL.Entity
13
14=
15  * Generates code from your model files on save.
16 :
17 * See https://www.eclipse.org/Xtext/documentation/383_runtime_concepts.html#code-generation
o o

19= class TypeDSLGenerator extends AbstractGenerator {

[@Inject extension IQualifiedNameProvider

(MR R S %]
|

P
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override void doGenerate(Resource resource, IFileSystemfccess2 fsa, IGeneratorContext context)
for({e: resource.allContents.tolterable.filter(Entity))
Tsa.generateFile(e.fullyQualifiedName. toString("/") +
rrettt S empty template

)

Jawva",

]

W ca
e

[x]

First refinement:
generating empty java classes of models



Code Generation

Give It a try!
File Edit Scurce Refactor Mavigate Search Project Run Window Help

TR AENERETA TR R RS R e SR R SR e
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[¥ Package Explorer 23 3% Y = 8 1= myblog.myds| Blogjava &2

4 ‘_é myblog

a4 3 g

4= myblog.mydsl

, JRE sis,tem Library [JavaSE-1.7]
blog.java

Comment.java
i y
hasAuthor.java

Post.java

Generate Xtext artifacts, launch Eclipse application,

create a DSL file in a Java project. Now:
create src-gen folder — classes are automatically generated



Code Generation

Adding attributes, getter and setter

override wvoid doGenerate(Rescurce resource, IFileSystemfccess2 fsa, IGeneratorContext contewt) {
for(e: rescurce.allContents.tolterable.filter(Entity))
fsa.generateFile(e.fullyQualifiedName.toString("/") +
e.compile

)

. "
.Jjava",

b

def compile(Entity e) ""'
public class «e.names
«IF e.superType != nulle extends w=e.superType.fullyQualifiedName» «ENDIF= {
«FOR f:e.featuress
af . compile=

«ENDFOR» Second refinement:
generating java beans
def compile(Feature ) ""° ()f rT]()(jEBIE;

private «f.type.fullyQualifiedNames «f.namex;

public «f.type.fullyQualifiedName» get«f.name.toFirstUppers=() 1
return «f.name=;
h

private void set«f.name.toFirstUppers(«f.type.fullyQualifiediame» «f.name=) {
this. «f.namex = «f.namen;
¥



Code Generation

Code generation with Xtend
e lava-myblog/src-gen/Blog]

File Edit Source Refactor Mavigate Search Project Run Window Help
HD-loNSs-0-a-we- oy PlEmF -5 O

[ Package Explorer 3 <~}==D ¥ = myblog.myds| [4] Blog java &3

4 ESU myblog public class Blog {
I % src private S5tring ticle;
4 [ src-gen
a4 3 (default package) = public Str:i.ng getTitle () |
& [J] Blog.java retorn title;

b [J] Comment.java
b [J] hasAuthorjava
b [J] Postjava
[» = JRE Systern Library [JavaSE-1.7]

= puoblic void setTitle (String title) {
this.title = title;
private Post posts;
= public Post getPosts() {

retorn posts;

= public volid setPosts (Post posts) {
this.posts = posts;




