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Eclipse Modeling in a Nutshell modellng
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EMP Core: EMF r‘erellng

! 0'12
(
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!

3 -

# | O#/4 5.1 2
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EMP Concrete Syntax: cciioggs ~/

GMF and TMF ”Xdpe}!f??
7 1 0%12
( '1
- 6"
: -/ - 7 )
00'1
| 1 (

8 -( +8& " 49 +1)
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EMP Concrete Syntax: clingm </

Model Development Tools nﬁdpeﬁlolng

:$6! %1 ( :$6

e ()8 -

P& " ( - +, (
- " ( 8< )& S
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EMP Concrete Syntax: cciioggs ~/

Model Transformation Tools nﬁdpeﬁlolng

I+ ()" ( (
( "0 2
+ (=«
"1
$ +8> / ( 6!
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% % 1
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EMP GMT openArchitectureWare: ccingg ./

modelmg
OAW 5 vl

& 1& ) 7 71" 0612

g" I 1 0112

8 ( 8 (' 082

4 3 " ( 610 - 2
$ & /& /) (

&" % (( 5<
11
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EMP GMT openArchitectureWare Il:

Overview on a Slide

7

eclip?

maedeling

&'/ PASONIE © 1

oL
Graphical Syntax Spec openArchitectureiare
Editor Spec Ecore
xText
< Model Verification using
T A A :
Custon E : o instanceof | | instanceof o o Constraints
apnc d Ch premmmsmemasent | Smmemmsmeseeenan ; ¥ a Integrating Generating Code
. A ‘““"'l H i h J with Manually Written Code
i Custom
' . Code G ti
| Metamodel [l Metamodel | Textual Editor (3 ] ode Generation
o x X @  Model Modification/Completion
builds a3 o iinstanceof iinstanceof ',+"’ builds
@ | ! d ©  Modelto-Model Transformation
: Model I Model | Xpand @  Loading/Storing Models
F puilds i Xtend o 7Y Model Editing based on Custom-
Classic o ? o o T built Textual Editors
; (6 ] Xtend Xtend @  Model Editing using UML Tools
Generated Code Maodel Editing based on Custom
ML Tool - '
J 00 (any textual artefact) o built Graphical Editors
Serialized ’ (based on Eclipse GMF, not
Xmi n openArchitectureWare)
Model (.xmi) Recipe FIW o on eWare
&

Manually Written
Code
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Domain Specific Languages modellng
& ppppppp
+ # (% 0# $2 / 3
( (
( L3
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%

8 6 #$
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Why DSLs are useful modellng
& ppppppp
+ ) ( -
/ (
0 - - 2
1 -
0o - [/ ( I 2
(
3 -
( 7
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Why textual, external DSLs? modellng
& ppppppp
+ (#$
?
" 4 :
@ i |
(( / ) 4
+ |/ (
( -
| #$0 9 |
% -2 - % (
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Why maybe not? modellng
& ppppppp
(
# - /! + 1
- 6 ( / =
0- - 7 - -2
I
0 7 ( 2
0" ( * ((
A (" B2
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How it works in general (I) modellng

Lot #S ( :
' 441$9/C )NIS$"- 20 - 7
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How it works in general (ll) modellng
AddExpr 1+2%3
L e
*3 + O+ 12 | |
Literal MulExpr

Zt _/ | | @ Liteleral | Lit\lral
|+ @ @
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Challenges modellng
& ppppppp
8 (
/ (
+ ( /
* 4+ G
b ( -
) - / /
* 8 _(
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Xtext Overall Process maedeling

&'/ PASONIE © 1

|Language Project T TT | [ ]

P ——

I |
: : manual,
! xtxt s | required
: (Grammar) |
|
| T
: : .ecore File ; |
| properties : (Metamodel) | | manual
' | (Configuration) e | optional
] Frsssssssssssssssssssssy I
R . S Y : P
t Antlr Parser | : P
}ét;ft S } generated
erator /~_ = |————————————— |
: Editor ! [ ati |
| S Plugin | |
I i : I
: i Incl. Defaults for | Comple :
I MNavigation, : 1
I i Outline, i Outlin '
: E Code : ' : :
I i Completion i |
I ; : I
I ' i |
I : I
| |
| |

LEditor Project

—————————————————————— ]
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Creating a new Xtext Project I: cclingg

Xtext Project Wizard &dellng

ra —lol x|
Xtext projects wizard
4 < . n This wizard creates a pair of projects For your Xkesxt DIL.
.
( IMain project name: | iy dsl
Language name; | s
DSL-File extension: | dsl
nsURL: I kg e, example, org/meyfdsl
" Base package: | org.exanmple, dsl
. Create generator praject: i
( (7) < Back fexk = | Finish I Cancel

% " ("
=&" ( 9 (

9 4 "

# o4 <" (
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Created Language Project rTXdeImg

Creating a new Xtext Project II: eclip

[ Pactage £, T Herorch| < Hovgat | = O

1

Language Project

Examﬂjﬂ o |g'“.| | :'_ "5 vt |
. [=]-T :_?p- M e, & &
= —/-o Contains a parser to be used in standalone programs
=2 org.example.dsl , .
Bi-H parser /_________4 Put your language's constraint checks here
[C] Checks.chk -—-""____F[ _ _ . _ |
Bl Extensions.esxt e This contains your metamodel's extension functions

LE! Linking.ext \R
2] generate.oaw | Define custom linking functionality here
B generate.prnperti?\\

(L] mydsl, xtxt \ Run this to generate metamodel, editor, and everything else
5 2 g rything
=45 src-gen
=8 org.example.dsl \ ; ; ; ;
B parser _\' Contains a number of properties (e.g. those you put into the wizard)
#-f8 recource
H |£| MetaModelRegistration. java Spemf}r your grammar rules here

: |§j GeniChecks.chk
Bl GenExtensions.ext e Generated ,base files” - don't change.
|E,1 GenLinking.ext J

ﬁ,_l redsl.ecore ——
8 mdsl e —e Generated metamodel
| debugMeWithﬁ.nm
¥ B8 JRE System Library [jrel.5.0_06] \_\ Generated Xtext Rules file

[+ = Plug-in Dependencies
(= META-INF

in_|:¢ build, properties

Lk plugin,xml ':I
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Creating a new Xtext Project llI: ccingg ./

Created Editor Project nZd ellng

Pépm 3& x'To wwmﬁ_ Navigat ] '='"E||

f:xampla 5 P [ == ?] . .
, ' ey -» Editor Project
= my.dsl.editor |
:_.- Lﬂi arc
= org.example.dsl
H-H edior . ;
A~ [J] MydelEditorPlugin.java Customize Code Completion here
{ﬂ Contentissist ext
[E] EditorExtensions.ext - e Customize outline labels and icons here

!_F;d Mavigation.ext I
16 Outling.ext \‘\0 Define go to definition and find references here
[E] skyle.ext |
i — ' y " ; . g
e \ Provide customized outline structure and viewpoints here
= org.example.dsl \
B wizards .
. . { Customize keyword font style here

#-[J] GeneratedPartitionScanner . java
- (1] Mydslutilities, java
B GenContenthAssist, ext “

|_E,=| GenEditarExtensions, ext
|E§ GenNavigation. ext J - e Generated ,base files" - don’t change.

E,-i GenOutling, ext
|_Ej Genstyle, ext
[#-B, JRE Svstem Library [jrel.5.0_06]
[+~ B8 Plug-in Dependencies
= icons
2 META-INF
[ build properties

{1 plugin, seml

r
L]

Fut customized icons (for the outline view) here

k<l
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Intro to Example I:

Problem

#9P ( " P001 Voelter,Markus,*14.02.1974
A001 Grabenstrasse 4, 73033, Goeppingen
V001 Futuristic Insurance,123456767
TO001 49,07161,12334454
0 ? T001 49,171,8601869
S001 01.02.2004,IN25
S002 03.02.2004,CH52
4 3 " S003 05.02.2004
S001 22.03.2005,NE02
C S002 25.03.2005,NE04
S002 27.03.2005,NE05
m / _ / S003 28.03.2004
P001 Somebody,Else,*23.05.1960
/ A001 Ziegelaecker 11, 89520, Heidenheim
V001 Some Other Insurance GmbH,124345
N TOO01 49,07321,973344
— S001 23.02.1999,IN25
S003 02.03.1999
H- | H1L JI/H1 6l/ K H1 | P01 Person,Else,*23.05.1960
A001 Ziegelaecker 11, 89520, Heidenheim
V001 Some Other Insurance GmbH, 124345

0 — TO01 49,07321,973344
/0 - + S001 23.02.1999,IN25
(( ( S003 02.03.1999
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Intro to Example II: cclips

Solution Approach mOEjE'O'QQ

=] exzimp &3

# ( oL C 2 | "u :

S data Patient {
name : String
firstNatme: String
birthDate: 3tring
insuranceNames: 3Itring

insuranceNurber: 3tring
+ 9 O J 2 —-» adr: Adress

-> tel: Telephone[]
-> stays: Stay[]

i

# @ data idress {[]
[ data Telephone {[]
[:2) data Stay {[]
@ data Station {[]

5] *example.mp 2 =0
import ext="exp"™ { ;I
ref "platform:/resource/examplelata/sro/exs.

= records |
e record FOOL ¢
+ ( p: Patient
1 -» p.name
Z2 —-» p.LfirstName
3 -> p.birthbhate

record 2001 {[]

record VOO1 {[]
record TOO1 {[]

3 - record 3001 {[]

i
H -
4| | _’I_I

© Bernd Kolb, Markus Voelter 2008
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Intro to Example Il: cctivgg .~/

. . madelin
Solution Tooling /> =N

Importing other files Customized Outline View
Custom Editor L teimp B || & "0 et O
| ort ext="axp" { o [ | L] %=
. —_— p— &= 8 records |
data i ref platform:/resoucce/examnpleba £ record POOE
data Patient | records { - = . fe:it?ﬁr;)l
hame: Serine record POD1 O a: Buress
TirscName: Jcring recond W01
birchbace: Scring p: Patient - record TO01
insurancelName: String | 1 -> p.nam= .; record S001
insuranceNunber: String 2 => p.licscNemeix =
i g 3 -»> p.birchDate —
-> tiel: Telephone[]
-> atays! Stay[] record A0UO1 |
] a: hdress

= O & Aiess
= O pi Patient

Syntax .—-—-ﬁ_________m
& . . a Adreszs {
Highlighting stresc: Steing

zip: Scring
city: Scring

o L b

I
data Telephone |

. countryCode: Stri
Cﬂde cityCode: Strin
H localNumber: S¥ring X reco
relding £ o — g

12 erroes, 0 warrings, O infos (piker matched 2 of 3 Rers) \ - - .
| Degcription =+ s | Resourze | Path | Locatic
& Couddrt resobverreference to Tirsthamenod example.imp | exampleDatalsrc Jiree < 1
(%] Fiedd mot defi on bype Pabient sxampledmp | axamplaDatafsre Joem: 1

‘

Custom Constraints Code Completion
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Defining The Grammar

imp.xbt E3

O 1‘IImpDrtSpec:
/0 ( 26 "import™ "ext™

. i recordiection=Recordlection
. 5 FF} FF'-
3
$ 7o Dataitructure:
g= "data" name=ID
9& lattributes+=Attribute
ID I'I'} ".:
I 11
L

li-Reference:

14
1% accribute:[]
17
1% bataSection:[]
ZZ
( Z3i®RecordSection:[]
7
ZE# RecordHandler:[]
34
3 5% Jump 1 []
37
O/ 3E#GraphBuild:[]
0 40
41¥Fieldfapping:[]

( — 9 43
- 44# Instance [
46
( - 47

ff=t £ijleExt=STRING
36 datafection=Datalfection

references+=Reference) ¥

13 "—>" name=ID ":" type=[Dataldtructure]

[ismalti?="[] ") ?;

| of

" > 4]
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The derived EMF meta model

eclips 4

madeling

Ro

8>

= &)

E| .m. imp
= H Importspec

=+ recordSection | RecordSection
= FileExk ¢ ESkring

o refs 1 OtherFile

=+ datasection : DataSe:
OkherFile

b3 file ESkring

-H Datastructure

----- = name : EString
----- = references | Referenc
----- 2 attributes ¢ Atkribuke

-H Reference

..... = ismulki ¢ EBoolean
..... = bype  DataSkructure
..... O name : EString

-BH attribute

----- = kvpe : ESkring

----- = pame : ESkring

- =t datasStructures § Data)

-H RecordSection

s b recordHandlers : Reco

-H DataSection =-

platForm: fresourcedataimport, dslfsrc-genfdataimport)'dslimp. ecore

&/’ BRSO E C T

E RecordHandler

-3 graphBuilds : GraphBuild

-~ = jumnp : Jump

-3 name : ESkring

-3k instances : Instance

g2 FieldMappings : FigldMapping

-3 nextSteps  RecardHandler
Jurnp

- = nextRecord | RecordHandler
GraphBuild

-+ one : EBoolean

- several @ EBoolean

» = gwnerlnstance | Inskance
-~ = ownerRel @ Reference

- =+ bargetlnstance : Insktance
FieldMapping

- = Field ; Atkribuke

-3 index : EInt

- =+ inskance @ Inskance
Instance

- =F bype : DakaStructure

- = name  ESkring

© Bernd Kolb, Markus Voelter 2008
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Different Kinds of Rules modellng
& ppppppp
4+ =
1 & "
- 0 2
$ ( A
+ " - - +41$9A
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Built-in Lexer Types () madeling

&';/ PASONIE © 1

I\\'l—hl {Illl‘r I‘II; I\\I.l' Ihl; Ifl.l' Inl.l' Irl; Itl}

{'\uoogo'..'*', '#'..'[', ']1T'.."\VuFFFE'} I

I'\'\Il_-_l {IIII; I\II; I\\I; IhI; Ifl; Inl; IrI; Itl}

{'\uwogoo'..'s', '('..'"[', ']'.."'\wFEEE'} I
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Built-in Lexer Types (ll) r‘ereImg

T} FFL* woone e Mﬁ i I

{'\u0000 .. '\t', '\u0OB'..'\f', '\uOOOE'..'\uFFFE'} }J—]—r>{ 'xr'}—r{ \n' -
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Built-in Reference Types modellng

& PPPPPPP
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Type Rules nZdehng
+
- 0 - "2
(
e
| (( ! ((
M O 2 ?00 J2
NM 0 2 P 0O 2
?M 0 2 NOJ 2

0J J2
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Type Rules — Combinations madeling

&'/ PASONIE © 1

—» TypeRule |—

—»  String Rule  |—

. - _,<>_ JI »l nothing (1..1)

e Build-in Rule | —

Lyl Native Rule | —

property name —)O— —»  TypeRule | — —> ?7(0..1)

—»  String Rule  |— —> *(0..n)

Y
+
1]

H»  Build-in Rule | — = +(1..n)

Ly Native Rule [ — Ly nothing (1..1)

nothing (1..1)

y
3
1
A 4

Keyword

ii
A J
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Type Rules — Examples madeling

&/’ BRSO E C T

i T
imp.xkek &3 = B
1= Import3pec: S
@ 28 "import®™ "ext’™ =" fileExt=STRIHG "'
36 dataSection=Dataiection
| 11 # 4 recordiection=Recordiection
L ] 5 "}";
&
1 _—
T Dataltructure:
gi= "data™ nagne=ID T{T
( % & =l [attributes+=Attribute | references+=Reference)] *
1|:| rr}rr;
11
12=-Reference:
& 13 2™ name=ID ":" type=[Dataltructure] [(ismulti2?="[]")] >?;
= i -
i | 3

3 (
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Reference Rule maedeling

&'/ PASONIE © 1

" 3
# /& "D ( E - 7 (
> i 0 * 2

i 5
data.xkxt &3 =0
1
I=Data3tructure: =
26 fdata™ name=ID "{"
ikl - [attributes+=Attribute | referencesd+=Reference) *
_q FF}";
% & :
0 o~ Reference:
0 n 7 2" name=ID ":" Cype=[Dataitructure] [(ismwalti?="[]™") ?: —
)0 a
S-Attribute:
( 10 name=ID ":" type=ID: -
2 _"I_I
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Resource References maedeling

&/’ BRSO E C T

8 * /9

- e i =0
iITIFI.XtXt EE — E 2] example.imp &2
import ext="exp™ { 1=
]']-lm amma ] . i = (N
1 orter r P latform: "Ill rESDurcE;"’ datalmpnrt -ds ref "platform:/resource/examplebata/sre/exz. imp”
2
= . = records {
3 ImpDrt‘SpE‘: . = record POO1 {
45 Mimport" Mext" M=" f£ileExt=STRING "{"
i p: Patient
o= [refs += OtherFile) * = 1 -> p.name
. . 2 - i R:
= dataSection=Datalection — Iflrs_t == | |
) ) 3 - P. @ birthDate
Fi= record3ection=Record3ection © firsthlame
g [ - record g jnsuranceMams
} ” 2@ insuranceMurnber
1 - @ name
=] a
10=o0therFile: 3 -
. p.a
11 "ref" f£ile=URI: )
iz - = recorid
d I I b 1 - [ TISUC =T
o I
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Abstract Type Rules modellng
& ppppppp
+ -
+ - - =(
9J Q 96 Q 9<
3
7
) ( (
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Abstract Type Rules — Examples nﬁdelihg

f imp.xkxk 53 = |
T DataStructure: ;l_
8= "data™ name=ID "{"
3 == [properties+=FProperty) ¥
10 UAF
11
12—Frupert5r:
) ( 13 Feference | Attribute;
14
1 15-Reference:
156 fF—=" name=ID ":" type=[Dataitructure] [(iswulti?="[]")2?;
17
15-Attribute:
19 name=ID ":" type=ID:; -
. % & J . o

-
imp. skt #) imp.ecare 53

/ ( = @ platfarm: fresource/dataimpart, dslfsrc-gendataimparkdslfimp, ecore
=-# imp
E ImnporkSpec
El E DakaStruckure
---.;'._:_'; properties : Property
---El name : ESkring
/ ElE Property
---El name : ESkring
/ - E Reference - Property
& B Attribute - Property
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String Rules madeling

&'/ PASONIE © 1

# & -

String qualifiediame:
ID ("." ID) *;

( y

4 0 & " 9( 2

© Bernd Kolb, Markus Voelter 2008



</

eclip

Enum Rules maedeling

&'/ PASONIE © 1

+' $

Enum RecordType:
LOoOl1="s0001" | AQQZ="gs00Z" | POO1="pO01"7:
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Native Rules maedeling

‘ii;/}/ PASONIE © 1

-
imp.xkxt &8

1= Import3pec:

25 [comment=3L COMMENT) 2
38 Timport™ Text™ =" fileExt=5TRIHG "{"
* - 4= datalection=Dhatalection
5 recordiection=Recordiection
E "}";
1 7

Z-Hative 3L COMMENT :

OR ( 2 2 FUED o~ e )T AP Yhin' s
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Parsers for existing Metamodels (1) modellng

BRSO E C T

G _ 1

| / n
importMetamodel "http://www.kolbware.de/oaw/ xtext,/ importExample™ as import:

G 11

FuleForExistingClass [iwport::inotherClass]
"hody™ /¢ here goes the rulebody as wou know it
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Parsers for existing Metamodels (II) maodeling

b BRSO E C T

o

existingl, skt X =g

preventMMGeneration b
importMetamodel "http://uwy.eclipse.orgfewtsZ002Z/Ecore™;

~ EPackage:
= "package™ nawe=ID "pre™":" nsPrefix=ID "uri™ ":" nsURI=STRIHNG "{"
/ e3ubpackages+=EPackage*

-

eClassifiers+=EClassifier+
nye

“EClasszifier:
ElataType | EClass:

“EDataType [EDataType]:
EEnum | EDataTypeRule

“EDataTypeRule [EDatsType] :
= serializable?="zerializable” "data”™ name=ID
mom

nye

~ EEnum:
= serializable?="=zerializable" "enuw" namwe=ID "{"

eliterals+=EEnumLiteral®
myw

“EEnumLiteral:

/ name=ID "=" value=IHT:
“EClass:
1 = [shstract?="abhstract™) ? (interface?="interface™)? "class" name=ID
["extends" (eSuperTypes+=[EClass] (", ") 21 %) 2 m{"

[eftructuralFeatures+=EStructuralFeature) *

( OSKT2 o ,
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Sidebar: Xtend

eclips 4

madeling

&/’ BRSO E C T

-
Extensions.ext &3

limport imp:

=

2

Jextension dataimport::dsl:iGenExtensions reexport:

4

SCollection[Instance] instancesInicope | RecordHandler this ) :

& parentHandler (] '= null ? instances.union| parentHandler () .instancesIndcopel(] | instances:;

7

SparentHandler [ FecordHandler this ):

=] eContainer '= nmull ? | RecordHandler.isInstance (eContainer) ? | (BecordHandler)eContainer) : nuall )
10 null;

11

o
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Constraint Checks

© Bernd Kolb, Markus Voelter 2008



Real Time Constraint Validation
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Customizing the Outline I:

Labels and Icons

+ ( 0 (2
.S
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Customizing the Outline II:

Filtering the outline view
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Customizing the Outline II:

Structural Customization

* 0D E2 (
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Customizing the Outline II:

Structural Customization Il
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Customizing the Outline llI:

Popups and Filters revisited

) 7 7

) 7 ) 7
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Customizing Content Assist

/ 0 1 2 3 42 * 3
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Navigation
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Navigation Il: Customization

I * /
* | (
0- 4! (#$ ( B2
% (D E
556 % & 556 |
= (D E
/] 07)8 * 1 ( & 55 6 |
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Customizing Keyword Format

+ UuooO
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Integrating Non-Xtext Models (1)

( &
/0 (& "2
1 / A B
( 3 9
(
! - ( $
(
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Integrating Non-Xtext Models (Il)
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Customizing the Linker

13

&

((

, D96
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Identifying Model Elements
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Processing Xtext Files I:

Overview
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Processing Xtext Files II:

From within an oAW Workflow

& "7 |
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Processing Xtext Files II:
Code Generation Templates
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Processing Xtext Files IlI:

The EMF way
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Processing Xtext Files llI:

From you own custom code
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Details about nodes:
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Language Tooling Made Easy!

% -F &
(-
@ [/ 3
4| ( _
& F F
/| -

© Bernd Kolb, Markus Voelter 2008



Eclipse TMF
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Limitations
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Thank you
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