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Material
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Plan

 Model Management in a nutshell
— Loading, serializing, transforming models

e Xtend

— Java 10, cheatsheet

— Advanced features: extension methods, active
annotations, template expressions

— Xtend: behing the magic (Xtext+MDE)
* Model Management + Xtend
— Model transformations

— @Aspect annotation
— Xtend + Xtext (breathing life into DSLs)



Contract

Practical foundations of model management

Learning and understanding Java 10 (aka Xtend)

— advanced features of a general GPL, implementation of
a sophisticated language using MDE

Model transformations
— Model-to-Text
— Model-to-Model

Metaprogramming

— Reuvisit annotations (e.g., as in JPA or many
frameworks)

DSLs and model management: all together (Xtext
+ Xtend)



Model
Management

Scenarios
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Generator
~ composition of
video sequences

video
variants




= foo1.videogen &3

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5w"
optional videoseq v2 "v2folder/v2.mp4"

- alternatives
videoseq
videoseq
videoseq

v3 {

v3l "v3/seql.
v32 "v3/seql.
v33 "v3/seql.

Website/online

« Random generation
« Configurator

« Game

mp4|l
mp4|l
mp4|l

}
—alternatives v4 {
videoseq v4l "v4/seql.mp4”
videoseq v42 "v4/seql.mp4"
}

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"




= foo1.videogen &3

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5w"
optional videoseq v2 "v2folder/v2.mp4"
- alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"

}

- alternatives v4 {
videoseq v41 "v4/seql.mp4"
videoseq v42 "v4/seql.mp4"
}

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"




foo1.videogen &2
mandatory videdseq vl "https://www.youtube.com/watch?v=PINiluYhV5w"

#1 How to design,

I_y:]p‘:(i!:;z:izigesgec{a v2 "v2folder/v2.mp4" Create, and support
Videoseq V32 "v3/seqt mpd" dedicated languages

videoseq v33 "v3/seql.mp4"
} (DSLs)?
— alternatives v4 {

videoseq v4l "v4/seql.mp4”
videoseq v42 "v4/seql.mp4"

oy et 4 gt s cnsamaesony 7 HHOW 10
transform

models/

programs?

#3 How to manage
variability/variants?

#4 How do
frameworks
internally work?




= foo1l.videogen 23

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5Sw"
optional videoseq v2 "vZ2folder/v2.mp4"
- alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"

}

- alternatives v4 {
videoseq v41 "v4/seql.mp4"
videoseq v42 "v4/seql.mp4"
}

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

# this is a comment
file ‘'v3/seq1.avi'

file '/path/to/video2.avi'
file '/path/to/video3.avi'




.m3u

foo1.videogen &3

o[

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5Sw"

optional videoseq v2 "vZ2folder/v2.mp4"

— alternatives v3 {
videoseq v31 "v3/seql.
videoseq v32 "v3/seql.
videoseq v33 "v3/seql.

}

- alternatives v4 {
videoseq v4l "v4/seql.
videoseq v42 "v4/seql.

}

mp4ll
mp4|l
mp4|l

mp4"
mp4ll

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

model-to-text

v3/seql.avi

/path/to/video2.avi
/path/to/video3.avi

VLC
"\ Media Player




= foo1l.videogen 23

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5Sw"
optional videoseq v2 "vZ2folder/v2.mp4"
- alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"
}

- alternatives v4 {
videoseq v41 "v4/seql.mp4"
videoseq v42 "v4/seql.mp4"

}

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

model-to-text

#EXTM3U
#EXT-X-DISCONTINUITY
#EXTINF:3

#EXT-X-DISCONTINUITY

m 3 u resources/videos/vp0-logo/logo_start.ts m

H#EXTINF:12
(eXte n d ed ) resources/videos/vp1-QR/QR05_1.ts

#EXT-X-DISCONTINUITY

#EXTINF:2
resources/videos/vp2-intro-fluide-glacial/
EtPendantCeTempsLaEn1975 processed.ts




foo1.videogen &2

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhVSw"
optional videoseq v2 "v2folder/v2.mp4"
— alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"
}

— alternatives v4 {
videoseq v41 "v4/seql.mp4"
videoseq v42 "v4/seql.mpd"

}
mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

model-to-model

playlist

metamodel | playlist model

model-to-text

/)

flash) " % FFmpeg

Media Player



Thumbnails
(vignettes) of
each video
sequence
(e.g., PGN
format)

= foo1l.videogen &3

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5Sw"

optional videoseq v2 "vZ2folder/v2.mp4"

- alternatives
videoseq
videoseq
videoseq

}

- alternatives
videoseq
videoseq

}

v3 {

v31l "v3/seql.mp4”
v32 "v3/seql.mp4”
v33 "v3/seql.mp4d”

vd {
v4l "v4/seql.mpd”
v42 "v4/seql.mpd”

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

model-to-*
% FFmpeg




= foo1l.videogen 23

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5Sw"
optional videoseq v2 "vZ2folder/v2.mp4"
- alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"

}

- alternatives v4 {
videoseq v41 "v4/seql.mp4"
videoseq v42 "v4/seql.mp4"
}

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

model-to-*
A FFmpeg

Thumbnails (vignettes) of each video
sequence (e.g., PGN format)

sereR [
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= foo1l.videogen 23

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5Sw"
optional videoseq v2 "vZ2folder/v2.mp4"
- alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"

}

- alternatives v4 {
videoseq v41 "v4/seql.mp4"
videoseq v42 "v4/seql.mp4"
}

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

model-to-*
A FFmpeg

Thumbnails (vignettes) of each video
sequence (e.g., PGN format)




&l fool.videogen
VideoGen {

mandatory videoseq vl "V1/v1.mp4"
=] optional videoseq v2 "v2folder/v2.mp4" {
probability 25
}
= alternatives v3 {
(X = videoseq y31 "v3/seql.mp4" {
duration 12
probability 25
description "a"
}
(X videoseq y31] "v3/seq2.mp4"
videoseq v32 "v3/seq3.mp4"

}

= alternatives v4 {
videoseq v41 "v4/seql.mp4"
videoseq v42 "v4/seq2.mp4"
}

mandatory videoseq v5 "v5.mp4"

}




foo1.videogen &2

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5Sw"
optional videoseq v2 "v2folder/v2.mp4"
— alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"

}

— alternatives v4 {
videoseq v41l "v4/seql.mp4d"
videoseq v42 "v4/seql.mp4”

}
mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

l

A FFmpeg

' csi| | I [
18, 167, 899
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= foo1l.videogen 23

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5Sw"
optional videoseq v2 "v2folder/v2.mp4"
- alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"
}

- alternatives v4 {
videoseq v41 "v4/seql.mp4"
videoseq v42 "v4/seql.mp4"
}

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

Website/online

. Random generation

. Configurator

. Game @.
)




=| fool.videogen 23

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5w"

optional videoseq v2 "v2folder/v2.mp4"

-~ alternatives v3 {

videoseq v31 "v3/seql.mp4"

videoseq v32 "v3/seql.mp4"

videoseq v33 "v3/seql.mp4"
}

-~ alternatives v4 {

videoseq v41l "v4/seql.mp4"
videoseq v42 "v4/seql.mp4”
}

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

Website/online

. Random generation

. Configurator

. Game @.

: A
)

Feature model: another model
for modeling “features” of your
Web site (eg ability to save the
video; mode=generation

with frequencies)




Model
Transformations

Taxonomy + Examples



Abstraction Gap

Transformation is the key

Problem space Solution space

implementation
language

domain—specific Transformation
language

PN
l'l
orange Ralg=Elelk)
Google
twitterd

oy




Overview of Generative Software Development

Krzysztof Czarnecki

D=>0=0

a. Chaining of mappings

s
O%o 0%8

b. Multiple problem spaces c. Multiple solution spaces

U= —0)

d. Alternative problem spaces e. Alternative solution spaces

24



One step/stage transformation
hardly the case

=) =0

a. Chaining of mappings

flash

= fool.videogen £2 #EXTM3U
mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5w" #EXT_X_DISCONTINUITY
optional videoseq v2 "v2folder/v2.mp4"

falterqa:‘i)::s :3 {“v —— - #EXTINF3
vigwse: % ;;v?seai-mv:;; P I ay I | St resources/videos/vp0-logo/logo_start.ts
videoseq v. v3/seql.mp4
} #EXT-X-DISCONTINUITY
model HEXTINF:12
j  Videosea vaz Tu/seatmpdt resources/videos/vp1-QR/QR05_1.ts
mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ" #EXT_X_DISCONTINUITY
#EXTINF:2
resources/videos/vp2-intro-fluide-glacial/
EtPendantCeTempsLaEn1975_processed.ts

-~ alternatives v4 {
videoseq v41 "v4/seql.mpd”

.m3u (extended) ..



One step/stage transformation
hardly the case

= fool.videogen £2

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5w"
optional videoseq v2 "v2folder/v2.mp4"
= alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4”

»

-~ alternatives v4 {
videoseq v41 "v4/seql.mpd”
videoseq v42 "v4/seql.mpd”
}

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

A FFmpeg

= ()

= 0

Chaining of mappings

#) Playlist
model

#EXTM3U

#EXT-X-DISCONTINUITY

#EXTINF:3
resources/videos/vp0-logo/logo_start.ts
# CONTINUITY

#EXTINF:12
re ideos/vp1-QR/QR0O5 _1.ts
H#EXT-X-DISCONTINUITY

#EXTINF:2
resources/videos/vp2-intro-fluide-glacial/
EtPendantCeTempsLaEn1975_processed.ts

.m3u (extended) .



Problem space
Combination of expertises/aspects/DSLs

T

b. Multiple problem spaces

mal seq vl SN
ooooooooooooooooo 2 "v2folder/v2.mp4"
alternatives v3 {
videoseq v31 "v3/seql.mp4d"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"
}
- alternatives v4 {
videoseq v41l "v4/seql.mp4”
video " 4"
1
mandator /wn m/ Q

-
2

b
 Ftipater

Feature model: another model
for modeling “features” of your
Web site (eg ability to save the
video; mode=generation

with frequencies)

27



Solution space
Different targets (e.g., technological platforms)

o<§8

c. Multiple solution spaces

.m3u (extended)

‘ flash
Playlist i<
model HTML LSS




Problem space

€.J., different concrete syntaxes

0=
=

d. Alternative problem spaces

|5 foo1.videogen &2

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5w"
optional videoseq v2 "v2folder/v2.mp4"
= alternatives v3 {
video v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
ideoseq v33 "v3/seql.mp4"

w
o
o909

}

= alternatives v4 {
videoseq v41 "v4/seql.mp4"
videoseq v42 "v4/seql.mp4”

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

Video
Variants

Feature Model
(see next courses)



Solution space
Different targets (e.g., technological platforms)

e. Alternative solution spaces

Playlist
model

30
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Model Transformation: Taxonomy

/<<conformT&>>
\

4 \
/ @ )

Transformation endogéene

Restructuration
Normalisation
intégration de patrons

Raffinement

| |
<<conformTo>> <<conformTo>>
|

Transformation exogene

Migration de logiciel
Fusion de modeles

PIM vers PSM
Rétro-conception



Endogeneous Transformation

v ] platform:/resource/org.xtext.example.videogenerator/model/generated/VideoGen.ecore
V ## videoGen
v H VideoGeneratorModel

P = information : VideoGenlInformation
b Srvideosegs : VideoSeq
v H VideoGeninformation

P = authorName : EString

» = version : EString

p = creationDate : EString

[ videoSeq
v E MandatoryVideoSeq -> VideoSeq

p =+ description : VideoDescription
v [ OptionalVideoSeq -> VideoSeq

» = description : VideoDescription
v E AlternativeVideoSeq -> VideoSeq

» = videoid : EString

> Stvideodescs : VideoDescription
v [ VideoDescription

» = videoid : EString

» = location : EString

P = duration : EInt

p = probability : EInt

,<«conform'l‘a>\>

=| vidgen1.videogen &2 =/ vidgen1-bis.videogen » © description : EString =| vidgen1.videogen =| vidgen1-bis.videogen &%
VideoGen { VideoGen {
VideoGen1/vidgen1-bis.videogen
mandatory videoseq "V1/v1.mp4" mandatory videoseq v¥ “V1/v1.mp4"
= optional videoseq "v2folder/v2.mp4" { - optional videoseq vl "v2folder/v2.mp4" {
probability 25 probability 25
} 1
- alternatives vid3 { - alternatives vid3 {
videoseq "v3/seql.mp4" videoseq v2 "v3/seql.mp4"
videoseq vid31l "v3/seq2.mp4" videoseq vid31l "v3/seq2.mp4"
videoseq vid32 "v3/seq3.mp4" videoseq vid32 "v3/seq3.mp4"
} }
= alternatives vid4 { - alternatives vid4 {
videoseq vid4l "v4/seql.mp4" videoseq vid4l "v4/seql.mp4"
videoseq vid42 "v4/seq2.mp4" videoseq vid42 "v4/seq2.mp4"
} 1
mandatory videoseq vid5 "v5.mp4" mandatory videoseq vid5 "v5.mp4"
optional videoseq vid8 "v8.avi" optional videoseq vid8 "v8.avi"
- alternatives vid9 { - alternatives vid9 {
videoseq vid81 "V8l.avi" videoseq vid81 "V81l.avi"
} 1



Exogeneous Transformation

v ] platform:/resource/org.xtext.example.videogenerator/model/generated/VideoGen.ecore ( m eta m O d el )
V ## videoGen
v [ VideoGeneratorModel H T M L
P =rinformation : VideoGenlInformation
b Srvideosegs : VideoSeq
v [ VideoGenlinformation

P = authorName : EString
» = version : EString
p = creationDate : EString

[ videoSeq | |
¥ [ MandatoryVideoSeq -> VideoSeq <<conformTo>> <<conformTo>>
p =+ description : VideoDescription ! !

v [ OptionalVideoSeq -> VideoSeq «
» = description : VideoDescription @ @ <UI>
v E AlternativeVideoSeq -> VideoSeq <|i>v0 </Ii>
» = videoid : EString . .
> Stvideodescs : VideoDescription <I|>V1 </I|>
v [ VideoDescription <li>vi </li>
» = videoid : EString II V|d3 /II
» = location : EString <U|>
P = duration : EInt . .
» = probability : EInt <II>V2</II>
vidgen1.videogen =| vidgen1-bis.videogen 22 | » = description : EString <li>vid31</li>
VideoGen { <li>vi </li>
VideoGen1/vidgen1-bis.videogen II V|d32 /II
mandatory videoseq v@ “V1/v1.mp4" </ul>
= optional videoseq vl "v2folder/v2.mp4" { . . .
probability 25 <I|>V|d4</l|>
} <ul>
S alternatives vid3 { . . .
videoseq v2 "v3/seql.mp4" <li>vid41</li>
videoseq vid31 "v3/seq2.mp4" : : :
videoseq vid32 "v3/seq3.mp4" <I|>Vld42</“>
} </ul>
= alternatives vid4 { <I|>V|d5</l|>
videoseq vid4l "v4/seql.mp4" <li>vi </li>
videoseq vid42 "v4/seq2.mp4" II V|d8 /II
} <li>vid9</li>
mandatory videoseq vid5 "v5.mp4" <U|>
optional videoseq vid8 "v8.avi" <li>vid81</li>
- alternatives vid9 {
videoseq vid81 "V81l.avi" </U|>
2 ¥ </ul>




[

Vertical Transformation

source and target models reside at the same abstraction level
(e.qg., refactoring)

v i] platform:/resource/org.xtext.example.videogenerator/model/generated/VideoGen.ecore
V §## videoGen

v [ VideoGeneratorModel
» = information : VideoGenInformation
> Stvideosegs : VideoSeq

v H VideoGenlnformation
» = authorName : EString
» = version : EString
» = creationDate : EString
[ VideoSeq

v [ MandatoryVideoSeq -> VideoSeq
» = description : VideoDescription

v [ OptionalVideoSeq -> VideoSeq
» = description : VideoDescription

v [ AlternativeVideoSeq -> VideoSeq
» = videoid : EString

vidgen1.videogen & = vidgen1-bis.videogen . é5%"“’;“#?=V‘de°Des°”P“°" = vidgen1.videogen =| vidgen1-bis.videogen %
. IdeoDescription N
VideoGen { » = videoid : EString VideoGen {
> = location : EString VideoGen1/vidgen1-bis.videogen
mandatory videoseq "V1/v1.mp4" » = duration : Eint mandatory videoseq v¥ “V1/v1.mp4"
- optional videoseq "v2folder/v2.mp4" { > = probability : Eint - optional videoseq vl "v2folder/v2.mp4" {
probability 25 » = description : EString probability 25
} 1
- alternatives vid3 { - alternatives vid3 {
videoseq "v3/seql.mp4" videoseq v2 "v3/seql.mp4"
videoseq vid31l "v3/seq2.mp4" videoseq vid31 "v3/seq2.mp4"
videoseq vid32 "v3/seq3.mp4" videoseq vid32 "v3/seq3.mp4"
} }
- alternatives vid4 { = alternatives vid4 {
videoseq vid4l "v4/seql.mp4" videoseq vid4l "v4/seql.mp4"
videoseq vid42 "v4/seq2.mp4" videoseq vid42 "v4/seq2.mp4"
} 1
mandatory videoseq vid5 "v5.mp4" mandatory videoseq vid5 "v5.mp4"
optional videoseq vid8 "v8.avi" optional videoseq vid8 "v8.avi"
- alternatives vid9 { - alternatives vid9 {
videoseq vid81 "V8l.avi" videoseq vid81 "V81l.avi"
} 1
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Chaining of Transformations

Modeling
point of views

4

Back to the first courses

Endomorphic Transformations
Exomorphic Transformations
Eiihd Outs1de UML scope

A

Proofs, PIM=Platform Independent Model
s’ | [FomalModes  [FormalModek ... -
Analysis, - « PSM= Platform Specific Model
Simulation S N 7 \\
/' \ \\ ,/ \\
’ \ AN i
Technical / \
Aspects / \ _. ..
/ \
Business )/ \ 1— 1— - -
Aspects e A :
5P ——PIM 4...4 _.4 -
1 1 1
Text 1 i 1 E E 1
(e.g. XML) i i i i i
Lifecycle
Requirements  Analvsis Architectural Detailed Implementation Validation
d y Design Design



Embedding implicit semantics
into a model

Design pattern application
(parametric collaboration) i Command pattern

... receiver

invoker
ServiceProvder
Interpreter sinvok
INvoxer = < <command>> action_1()
Boxecute() | 1.* 1.* |®<<command>> action_2()
’ ; < <command>> action_3()

Element stereotype

v o,.*
<<persistent>>

History

&cmd_executed : string

Mast_command() : string

36

...and also
Tagged values
& Contracts




.and the result we want...

ServiceProvider

Interpreter +commands ServiceProvider_ Command | +cmdTarget
> —> I:<command>> action_1()
Beecutel) 0..* 1. ‘[I:Ido() 0.4 1| ®<<command>> action_2()

B <<command>> action_3()

Vo, { ; ‘ " : ’ . I
<<persistent>> action_1_cmd action 2 cmd action 3 cmd
History | |
lcmd_executed : string .do() .dO() ®do()

Mast_ command() : string

proxy
\/

History_StbrageProxy

Isoad_last_com mand() : string
tore_last_command(cmd : string)

37



How To:
Automatic Model Transformations

ServiceProvider
Interpreter } ServiceProvider_Command

<> > = Ei<command>> action_1()

Bexecute() | o » 1 " <command=>> action_2()

. - [Mdo() O HF<<command>> action_3()
Voo . ‘ |
<<persistent>> action_1_cmd action 2 cmd action_3 cmd ;
History !
lﬂcmd_enecuted - string ] Bdo() Bdo() Bdo()

|MMast commandn : stina Command pattern implementation

In some domains (e.g.; RT systems)
v | transformations can get more complex
History_StorageProxy than initial model!

=> must be managed with sound SE principles

Wioad_last_ command() : string
Bstore_last_command(cmd : string)

Persitence implementation

38



Quizz Time

Characterize the following model transformations

Endogeneous? Exogeneous?
Vertical? Horizontal?
Model-to-text? Model-to-Model?



v @ platform:/resource/org.xtext.e
¥ ## questionnaire
¥ H PollSystem
S22 polls : Poll
v ( Ppoll
= name : EString
S questions : Question
¥ [ Question
© text : EString
s options : Option
¥ [ Option
o id : EString
© text : EString

fool.q foo2.q 23.

fool.q 52 Pol1System {
PollSystem { = Poll polli_poll {
] Poll polll { o Question {
=] Question A { "Wht_:t is A 2"
"What is A 2" options
options b : "B"
b "g" c "
c i e d: "D"
d: D"
}

}

e Poll poll2_poll {

}

] Poll poll2 {

= Question D { = Question {
"Wh?t is D 2" "What is D 2"
options options
e : "E" e : llEvl
£ "F" £ : "
}
}



B

fool.qg 23
PollSystem {

= Poll polll {

< Question A {

"What is A 2"
options
b : "B"
c . oen
d: "p"

}
= Poll poll2 {

S Question D {

"What is D

options

e : "E"
f:

ngn

v @ platform:/resource/org.xtext.e
¥V ## questionnaire
¥ [ PollSystem
S polls : Poll
v ( Poll
= name : EString
S3questions : Question
¥ [ Question
o text : EString
&3 options : Option
¥ [ Option
o id : EString
o text : EString

HTML

polll
Whatis A ?

* o o
onNnw

poll2
WhatisD ?

« E
« F



Xtend

A possible solution
for
model management



How to load/serialize a model?
How to visit, analyze and transform models?
You can do it in Java (EMF API)

\ 7
We arbitrarily choose >/ \te n d
xXter=

— Java 10, interesting « features »

— Integration within Eclipse ecosystem (incl. Xtext)
and facilities to manage models

— An example of a sophisticated language



* Recap of the scenarios
— Text-to-Model
— Model(s)-to-Model transformation
— Metamodels as a « bridge » between techologies
— Model-to-Text

 The solution of some of the « scenarios »
— Just to give an overview of Xtend capabilities

— To give a more practical/concrete view of some of
the previous scenarios



def loadVideoGenerator(URI uri) {
new VideoGenStandaloneSetupGenerated().createInjectorAndDoEMFRegistration()
var res = new ResourceSetImpl().getResource(uri, true);
res.contents.get(®) as VideoGeneratorModel

def saveVideoGenerator(URI uri, VideoGeneratorModel pollS) {
var Resource rs = new ResourceSetImpl().createResource(uri);
rs.getContents.add(pollS);
rs.save(new HashMap());

}
eSt = foo2.videogen &
def: testl() { . Vid-eoGeng{
// loading ot iondl v deones 3. *vafol dariv2. mpd”
var videoGen = loadVideoGenerator(URI. createURI("foo2.videogen")) ° ﬂfﬁg;gzziﬁﬁlﬂwu
assertNotNull(videoGen) , Videosea V2 vaZ.rps®
assertEquals(3, videoGen.videosegs.size) }
// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION) _ :
vi deoGen. vi deoseqs .forEach [V'L deoseq | v % ;;a:lfi:;rzér::ource/org.xtext.exampIe.wdeogenerator/modeI
if (videoseq instanceof MandatoryVideoSeq) { v [ VideoGeneratorModel
val desc = (videoseq as Mandator‘yVideoSeq) .descri ption > =rinformation : VideoGeninformation
if(desc.videoid. isNullOrEmpty) desc.videoid = genID() > i3 videosegs : VideoSeq
} v [ VideoGenlInformation
. . . . . » = authorName : EString
else if (videoseq instanceof OptionalVideoSeq) { » © version : EString
val desc = (videoseq as OptionalVideoSeq).description b © creationDate : EString
if(desc.videoid. isNul10rEmpty) desc.videoid = genID() S \r\//:de:seq VideoSeq - Videos
v andatoryVideoSeq -> VideoSeq
} p =+ description : VideoDescription
else { v [ OptionalVideoSeq -> VideoSeq
val altvid = (videoseq as AlternativeVideoSeq) » = description : VideoDescription
if(altvid.videoid. isNullOrEmpty) altvid.videoid = genID() 'EﬂN“ﬁﬁW@Wd“§“P>V““$eq
for (vdesc : altvid.videodescs) { : = videoid : EString .
. . . . . . =rvideodescs : VideoDescription
if(vdesc.videoid. isNullOrEmpty) vdesc.videoid = genID() v H VideoDescription
} » = videoid : EString
} » = location : EString
] P = duration : Eint
. L. » = probability : EInt
// se r'lCﬂ.lZlng > = description : EString
saveVideoGenerator(URI. createURI("foo2bis.xmi"), videoGen)
saveVideoGenerator(URL. createURI("foo2bis.videogen™), videoGenﬂ




Loading Models (1)

v ] platform:/resource/org.xtext.example.videogenerator/model/generated/VideoGen.ecore ® 00 Editor Selection
V ## videoGen

v H videoGeneratorModel Choose the editor for opening fool.q:
P = information : VideoGenlInformation . ~
b 2videosegs : VideoSeq (¢) Internal editors () External programs

v [ VideoGeninformation =] FUr€eAldSE Taitor
» = authorName : EString |=| Questionnaire Editor
» = version : EString |=| Questions Editor
> o creationDate : EString ’m Reflective Xcore Model Editor
[ videoSeq ™ Sample Ecore Model Editor

v [ MandatoryVideoSeq -> VideoSeq
» = description : VideoDescription
v [ OptionalVideoSeq -> VideoSeq
» =rdescription : VideoDescription
v [ AlternativeVideoSeq -> VideoSeq
» = videoid : EString
> Stvideodescs : VideoDescription
v [E VideoDescription

&) Sample Reflective Ecore Model Editor
@ Sample Reflective Ecore XML Model Editor

» © videoid : EString =| foo3.videogen #] foo3.videogen X

P = location : EString

> = duration : Elnt Vv = platform:/resource/VideoGen1/foo3.videogen
P = probability : Eint .

» o description : EString V¥ < Video Generator Model

4 Video Gen Information
Vv <4 Mandatory Video Seq
< Video Description v1
Vv <> Optional Video Seq

= foo3.videogen &% 4 Video Description v2

VideoGen { ¥ 4 Alternative Video Seq v3
mandatory videoseq vl "V1/v1.mp4"
optional videoseq v2 "v2folder/v2.mp4" < Video Description v32
- alternatives v3 {
videoseq v31 "v31.mp4" 1 Properties %
videoseq v32 "v32| mp4" Property Value
} Description =
} Duration =0
Location I'=v31.mp4
Probability =0

Videoid 1=v31



Loading Models (2)

V & platform:/resource/org.xtext.example.videogenerator/model/generated/VideoGen.ecore
V ## videoGen

v [ VideoGeneratorModel
P = information : VideoGenInformation
> Stvideosegs : VideoSeq

v [ VideoGeninformation
» = authorName : EString
» = version : EString
» = creationDate : EString
H VideoSeq

v [ MandatoryVideoSeq -> VideoSeq
» = description : VideoDescription

v [ OptionalVideoSeq -> VideoSeq
» =rdescription : VideoDescription

v [ AlternativeVideoSeq -> VideoSeq
» = videoid : EString
> Stvideodescs : VideoDescription

v [E VideoDescription
» = videoid : EString ] n
> = locaton: Esng Persistence of Models in
» = duration : EInt
P = probability : Eint

» = description : EString XMI (XML Metadata Interchange)

= foo3.videogen #] foo3.videogen X
v

=/ platform:/resource/VideoGen1/foo3.videogen

|= foo3.videogen 2 ¥ <4 Video Generator Model
VideoGen { + Video Gen Information k?xml version="1.0" encoding="ASCII"?>
mandatory videoseq vl "V1/v1.mp4" ¥ 4 Mandatory Video Seq <videoGen:VideoGeneratorModel xmi:version="2.0" xmlns:xmi="htt
optional videoseq v2 "v2folder/v2.mp4" ¢V.ideo Dfescription v1 <information/>
= alternatives v3 { ve Optlional V'deo's‘?q <videoseqs xsi:type="videoGen:MandatoryVideoSeq">
videoseq v31 "v31.mp4" + Video Description v2 <description videoid="v1" location="V1/v1.mp4"/>
videoseq v32 "v32|mp4" V 4 Alternative Video Seq v3 </videoseqgs>
} 4 Video Description v32 <videoseqgs xsi:type="videoGen:0OptionalVideoSeq">

Properties 2

Property Value
Description =
Duration =0
Location I=v31.mp4 </videoGen:VideoGeneratorModel>
Probability =0
Videoid =v31



def loadPollSystem(URI uri) {
new QuestionnaireStandaloneSetupGenerated().createlnjectorAndDoEMFRegistration()
var res = new ResourceSetImpl().getResource(uri, true);
res.contents.get(®) as PollSystem
}
def savePollSystem(URI uri, PollSystem pollS) {
var Resource rs = new ResourceSetImpl().createResource(uri);
rs.getContents.add(pollS);
rs.save(new HashMap());
}
@Test
def teSt1() { Va platform:/resource/org.xtext.e
) ¥ # questionnaire
// loading ¥ [ PollSystem

var pollS = loadPollSystem(URI.createURI("foo0l.q"))
assertNotNull(pollS)
assertEquals(2, pollS.polls.size)

// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION)
pollS.polls. forEach[p | p.name = p.name + "_poll"]

// serializing
savePollSystem(URI. createURI("foo2.q9"), pollS)

2 polls : Poll
¥ £ poll

= name : EString

S22 questions : Question
¥ E Question

o text : EString

SZ2 options : Option
¥ [ Option

= id : EString

= text : EString




|5 fool.g 82
PollSystem {

- Poll polll {

= Question A {

"What is A

options

}
= Poll poll2 {

= Question D {

"What is D

options

b :
[
d :

e
f

?

ng"
nee
"p"

T
T

L NS - N—

v i) platform:/resource forg.xtext.e
¥ # questionnaire
¥ H PollSystem
2 polls : Poll
v ( poll
= name : EString
S questions : Question
¥ [ Question
— text : EString
&3 options : Option
¥ E Option
© id : EString
o text : EString

0 0 [170] AT [ o A« WRR———

Loading Models (1)

Choose the editor for opening fool.q:

(¢) Internal editors () External programs

= FUr€eADdsc cUuitor

|=| Questionnaire Editor

|=| Questions Editor
ﬁﬁReﬂective Xcore Model Editor
@ Sample Reflective Ecore Model Editor

@ Sample Reflective Ecore XML Model Editor

Vv |5 platform:/resource/fr.inria.k3.questionnaire/fool.q
¥V <4 Poll System
Vv <> Poll polll
V <+ Question Whatis A?
4 Option b
< Option ¢
<4 Optiond
Vv <> Poll poll2
V <+ Question Whatis D ?
<4 Option e
<4 Option f




|5 fool.g 82
PollSystem {

S Poll polll {

S Question A {

"What is A

options

}
= Poll poll2 {

S Question D {

"What is D

options

b :
[
d:

e :
f:

2n

ng"
nen
"p"

ngn
ngn

Loading Models (2)

v ID platform:/resource/org.xtext.e

¥ # questionnaire
¥ [ PollSystem
2 polls : Poll
v H Poll
= name : EString
S questions : Question
¥ H Question
o text : EString
&2 options : Option
¥ [ Option
© id : EString
o text : EString

XMI

V 5| platform:/resource/fr.inria.k3.questionnaire/fool.q
V 4 Poll System
Vv <> Poll polll
V < Question What is A?
4 Option b
< Option c
<4 Option d
Vv <> Poll poll2
V¥ < Question Whatis D ?
<4 Option e
< Option f

<?xml version="1.0" encoding="ASCII"?>

'<questionnaire:PollSystem xmi:version="2.0"

xmlns:xmi="http://www.omg.org/XMI"
xmlns:questionnaire="http://www.xtext.org/example/mya
<polls name="polll">
<questions text="What is A ?">
<options id="b" text="B"/>
<options id="c" text="C"/>
<options id="d" text="D"/>
</questions>
</polls>
<polls name="poll2">
<questions text="What is D ?">
<options id="e" text="E"/>
<options id="f" text="F"/>
</questions>
</polls>
</questionnaire:PollSystem>




|5] fool.q 83
PollSystem {

= Poll polll {

S Question A {

"What is A 2"

options

}
S Poll poll2 {

2 Question D {

b :
c:
d:

ng"
nee
"p"

"What is D 2"

options

e :
f:

wgn
wpn

Loading Models (3)

v 5_\] platform:/resource/org.xtext.e
¥ # questionnaire
¥ H PollSystem
2 polls : Poll
v ( poll
= name : EString
S questions : Question
¥ [ Question
— text : EString
&3 options : Option
¥ E Option
© id : EString
= text : EString

Persistence of Models in
XMI (XML Metadata Interchange)

<?xml version="1.0" encoding="ASCII"?>
<questionnaire:PollSystem xmi:version="2.0"
xmlns:xmi="http://www.omg.org/XMI"
xmlns:questionnaire="http://www.xtext.org/example/mydsl/Questionnaire">
<polls name="polll">
<questions text="What is A ?">
<options id="b" text="B"/>
<options id="c" text="C"/>
<options id="d" text="D"/>
</questions>
</polls>
<polls name="poll2">
<questions text="What is D ?">
<options id="e" text="E"/>
<options id="f" text="F"/>
</questions>
</polls>
</questionnaire:PollSystem>




Meta(models) and Java

v @) form: rg. .
plat orm_/resz?urce/o g.xtext.e public interface Poll extends EObject
¥ # questionnaire {

/**
v a PoIISystem * Returns the value of the '<em><b>Name</b></em>' attribute.
* <!-- begin-user-doc -->
2 polls : Poll o D
v a Poll * If the meaning of the '<em>Name</em>' attribute isn't clear,
* there really should be more of a description here...
= name : EString MDA
* <!-- end-user-doc -->
tE;questions : Question * @return the value of the '<em>Name</em>' attribute.
i * @see #setName(String)
v Q Question * @see org.xtext.example.mydsl.questionnaire.QuestionnairePackage#getPoll_Name()
) " * @model
o text : EString * @generated
*/

&2 options : Option
¥ £ Option

String getName(Q);

/**
= id : EString * Sets the value of the '{@link org.xtext.example.mydsl.questionnaire.Poll#getName <em>Name</em>}'
. * <!-- begin-user-doc -->
o text : EString * <1-- end-user-doc -->
* @param value the new value of the '<em>Name</em>' attribute.
* @see #getName()
* @generated
*/
void setName(String value);
/**
. . * Returns the value of the '<em><b>Questions</b></em>' containment reference list.
v m Org.xtext.example_mydsl.questlonnalre * The list contents are of type {@link org.xtext.example.mydsl.questionnaire.Question}.
. . * <!-- begin-user-doc -->
» |J] Option.java . >
. * If the meaning of the '<em>Questions</em>' containment reference list isn't clear,
» m PO”-Java * there really should be more of a description here...
. * </p>
» |J] PollSystem.java * <l-- end-user-doc -->
» m Q estion.java * @return the value of the '<em>Questions</em>' containment reference list.
u I -Jav * @see org.xtext.example.mydsl.questionnaire.QuestionnairePackage#getPoll_Questions()
: . : * @model containment="true"
» |J] QuestionnaireFactory.java L

» |J] QuestionnairePackage.java */

EList<Question> getQuestions();

} // Poll



Meta(models) and Java

v a platform:/resourceforg.xtext.e

v 8@ questionnaire Vv £} org.xtext.example.mydsl.questionnaire
V B PoliSystem » |J] Option.java
S22 polls : Poll .
v Oll.Java
g Poll » |J] Poll.j
= name : EString » [J] PollSystem.java ~ jmpmereemmemememe
S questions : Question . .
v i .
B Question » [J] Question.java
= text : EString » |J] QuestionnaireFactory.java
3 options : Option . . .
v [ Option » |J] QuestionnairePackage.java
= id : EString

© text : EString

« Eclipse Modeling
Framework (EMF)

Poll polll {

runtime support to

"What is A 2"

T produce a set of Java s )

} &—-
| classes for the I

ot pottz model »

Question D {

"What is D 2"
options
e : "E"
£ . npn




http://eclipsesource.com/blogs/tutorials/emf-tutorial/

&

Oemf =

QECLIPSE MODELING FRAMEWORK

Ecore Model Java Code
Code generatio>

EAttribute Attribute




=] fool.q 23
PollSystem {

= Poll polll {

= Question A {

"What is A ?"

options

}

= Poll poll2 {

= Question D {

"What is D ?"

options

b
d
d

e
£

" E; n
n (: "
n [) n

" EZ "
n F: "

def 10adPol1Systen(URI uri) {
new

dPol1Systen(URL. createURI("Fool.q"))
0115)

URI. createURIC"f002.9"), pollS)

fool.q

V foo2.q SSV

PollSystem {

Poll polll_poll {

Question {

"What 1is A 2"

options

an o

}

Poll poll2_poll {

Question {
"What 1is D
options

e
f :

llBll
|lc|l
IID"

7"

llEll
llFll



Questionnaire

MM (ecore)
L |

Questionnaire

Questionnaire
Model 1 (xmi)

MM (ecore)
& |

PollSystem {
Poll Quality {

Question g1 {

“Value the user experience

options {

Question q2 {
“Value the layout"

options {
A : "It was not easy to locate elements”
B : didn't realize”
C : "It was easy to locate elements”

¥

Poll Performance {
Question q1 {
"Value the time response”
options {
“Bad

Questionnaire

Model 2 (xmi)

Pollsystem {

Poll Quality {
Question q1 {

“Value the user experience”

options {

C : "Good"

¥

Question q2
"Value the layout”
options {
: "It was not easy to locate elements
"I didn't realize”
C : "It was easy to locate elements”

Poll Performance {
Question q1 {
"Value the time response”

options {
A : "Bad"
B "Fair"
C : "Good"



def loadPollSystem(URI uri) {
new QuestionnaireStandaloneSetupGenerated().createlnjectorAndDoEMFRegistration()
var res = new ResourceSetImpl().getResource(uri, true);
res.contents.get(®) as PollSystem
}
def savePollSystem(URI uri, PollSystem pollS) {
var Resource rs = new ResourceSetImpl().createResource(uri);
rs.getContents.add(pollS);
rs.save(new HashMap());
}
@Test
def teSt1() { Va platform:/resource/org.xtext.e
) ¥ # questionnaire
// loading ¥ [ PollSystem

var pollS = loadPollSystem(URI.createURI("foo0l.q"))
assertNotNull(pollS)
assertEquals(2, pollS.polls.size)

// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION)
pollS.polls. forEach[p | p.name = p.name + "_poll"]

// serializing
savePollSystem(URI. createURI("foo2.q9"), pollS)

2 polls : Poll
¥ £ poll

= name : EString

S22 questions : Question
¥ E Question

o text : EString

SZ2 options : Option
¥ [ Option

= id : EString

= text : EString




@Test
def test2() {

// loading

var pollS = loadPollSystem(URI.createURI("fool.q"))

// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION)
var html = toPolls(pollS.polls)
assertNotNull(html)

// serializing (note: we could type check the HTML

fw.writeChtml.toString)
fw.close

}

def toPolls(List<Poll> polls) '''
<html>
<body>
«FOR p : polls»
«IF p.name != null»
<hl>«p.name»</hl>
«ENDIF»
«FOR q : p.questions»
<p>
<h2>«q.textr»</h2>
<ul>
«FOR o : q.options»
<li>«o.textr»</11i>
«ENDFOR»
</ul>
</p>
«ENDFOR»
«ENDFOR»
</body>
</html>

v a platform:/resource/org.xtext.e
¥ ## questionnaire
¥ [ PollSystem
S22 polls : Poll
v H Ppoll
= name : EString
S22 questions : Question
¥ H Question
— text : EString
3 options : Option
¥ [ Option

o polll
Whatis A ?

|5 fool.g 2
PollSystem {

Poll polll {

Question A {

oNnw

"What is A ?"
options
b : "B"
c . oen
d: "p"

poll2

Question D {
"What is D ?"
options
e : "ET
PRI

) Whatis D ?

e les)



» Learning and understanding Java 10 (aka Xtend)

— advanced features of a general GPL, implementation of
a sophisticated language using MDE



What are the problems with
this Xtext grammar?

grammar org.xtext.example.mydsl.VideoGen with org.eclipse.xtext.common.Terminals
generate videoGen "http://waww.xtext.org/example/mydsl/VideoGen"

VideoGeneratorModel :
'VideoGen' LEFT_BRACKET
videosegs+=VideoSeqg+
RIGHT_BRACKET

’

VideoSeq: MandatoryVideoSeq | OptionalVideoSeq | AlternativeVideoSeq ;

MandatoryVideoSeq : 'mandatory' VideoDescription;

OptionalVideoSeq : 'optional' VideoDescription;

AlternativeVideoSeq : 'alternatives' (videoid=ID)? LEFT_BRACKET
videodescs+=VideoDescription+ RIGHT_BRACKET

)

VideoDescription : 'videoseq' videoid=ID STRING

)

terminal LEFT_BRACKET: '{' ;
terminal RIGHT_BRACKET: '}';




v [Porg.xtext.example.videogenbad
v (B src
v {2 org.xtext.example.myds|

B GenerateVideoGenBad.mwe2

%] VideoGenBad.xtext
(* src-gen
(* xtend-gen
» =i, JRE System Library [JavaSE-1.8]
» m, Plug-in Dependencies
» (= META-INF
114 build.properties
» (= org.xtext.example.videogenbad.sdk
» (5 org.xtext.example.videogenbad. tests
{2 org.xtext.example.videogenbad.ui
{ org.xtext.example.videogenerator
> = org.xtext.example.videogenerator.sdk
» [ org.xtext.example.videogenerator.tests
g.xtext.example.videogenerator.ui
v [ Pvideogen
» =, JRE System Library [JavaSE-1.8]
» m), Plug-in Dependencies
> (#Esrc
» (# xtend-gen
»> @ JUnit 4
» (= META-INF
i build.properties
=| foo1.videogen
# foot.xmi
(W) fnnthic vmi

grammar org.xtext.example.mydsl.VideoGen with org.eclipse.xtext.common.Terminals
generate videoGen "http://www.xtext.org/example/mydsl/VideoGen"

VideoGeneratorModel :
'VideoGen' LEFT_BRACKET
videoseqs+=VideoSeq+
RIGHT_BRACKET

I

VideoSeq: MandatoryVideoSeq | OptionalVideoSeq | AlternativeVideoSeq ;

MandatoryVideoSeq : 'mandatory' VideoDescription;

OptionalVideoSeq : 'optional' VideoDescription;

AlternativeVideoSeq : 'alternatives' (videoid=ID)? LEFT_BRACKET
videodescs+=VideoDescription+ RIGHT_BRACKET

VideoDescription : 'videoseqg' videoid=ID STRING

3

terminal LEFT_BRACKET: '{' ;
terminal RIGHT_BRACKET: '}';

videoseqs+=Vide;Seq+
RIGHT_BRACKET

#] VideoGen.ecore 5%

New -> y p
: MandatoryVideoSeq | Optic
O F3 = . .
oﬁz: With » VideoSeq : 'mandatory’ de: V # | platform:/resource/org.xtext.example.videogenbad/model/generated/VideoGen.ecore
Show In T RW > VideoSeq : 'optional' desc: .
iveVideoSeq : 'alternatives v -m- videoGen
2 Copy %®C odescs+=VideoDescription+ [ .
& Copy Qualified Name v £ videoGeneratorModel
) Paste 8V cription : 'videoseg' videc =yl A/
e ® b Htvideoseqgs : VideoSeq
Build Path > LEFTBRACET: ' | videoSeq
- RIGHT_BRACKET: '}'; . .

Refactor X#T E] MandatoryVideoSeq -> VideoSeq
2« Import... . . .
£ Export... ] OptionalVideoSeq -> VideoSeq
& Refresh /5 v [ AlternativeVideoSeq -> VideoSeq
Assign Working Sets... avadoc eclaration ] : H i
ssign Working Sets J”d‘ ‘ D( I : ‘ Eclo » = videoid : EStrlng
RS Je Infrastruoture (org.text example

5] 1 MWE2 Workfiow | b Stvideodescs : VideoDescription
Debug As > : ) ' . L. . . .
Replace With »  Run Configurations... v [ VideoDescription -> MandatoryVideoSeq, OptionalVideoSeq

P = videoid : EString



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

generate videoGen "http://www.xtext.org/example/mydsl/VideoGen"

#) VideoGen.ecore 5%

VideoGeneratorModel: — . X
"VideoGen' LEFT BRACKET V | platform:/resource/org.xtext.example.videogenbad/model/generated/VideoGen.ecore
videoseqgs+=VideoSeg+ Vv ## videoGen
RIGHT_BRACKET v [ VideoGeneratorModel
' > =tvideoseqs : VideoSeq
VideoSeq: MandatoryVideoSeq | OptionalVideoSeq | AlternativeVideoSeq ; Q VideoSeq
MandatoryVideoSeq : 'mandatory' VideoDescription; £ MandatoryVideoSeq -> VideoSeq
OptionalVideoSeq : 'optional' VideoDescription; Q OptionalVideoSeq -> VideoSeq

AlternativeVideoSeq : 'alternatives' (videoid=ID)? LEFT_BRACKET . . .
videodescs+=VideoDescription+ RIGHT_BRACKET v Ei AlternativeVideoSeq -> VideoSeq

; » = videoid : EString
» =tvideodescs : VideoDescription

v [ VideoDescription -> MandatoryVideoSeq, OptionalVideoSeq
P = videoid : EString

VideoDescription : 'videoseq' videoid=ID STRING

terminal LEFT_BRACKET: '{' ;
terminal RIGHT_BRACKET: '}';

A A
I |
I |

#] foo1.videogenbad X

= foo1l .Videogen bad 2% v = platform:/resource/FooVideoBad/foo1.videogenbad
¥ < Video Generator Model
Vi deoGen { #: Vlideo Description v1

< Video Description v2

optional videoseq v2 "v2.mp4"| o

Property Value
Videoid i=v1



#) VideoGen.ecore 3%

v | platform:/resource/org.xtext.example.videogenbad/model/generated/VideoGen.ecore
= foo1l.videogenbad £ v f# videoGen
v E VideoGeneratorModel
, > Stvideosegs : VideoSeq
- : - e (] videoSeq
Cl L LG LGSR U2 o I ] MandatoryVideoSeq -> VideoSeq
E] OptionalVideoSeq -> VideoSeq
v [ AlternativeVideoSeq -> VideoSeq
p = videoid : EString
> =tvideodescs : VideoDescription
v [ VideoDescription -> MandatoryVideoSeq, OptionalVideoSeq
P = videoid : EString

VideoGen {

}

def loadVideoGenerator(URI uri) {
new VideoGenStandaloneSetupGenerated().createInjectorAndDoEMFRegistration()
var res = new ResourceSetImpl().getResourceCuri, true);
res.contents.get(®) as VideoGeneratorModel

@Test
def testl(Q) {

// loading

assertNotNull(videoGen)

// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION)
assertEquals(2, videoGen.videosegs.size)

// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION)
videoGen.videoseqgs. forEach[videoseq |
if (videoseq instanceof MandatoryVideoSeq) {

// ...
Y

The method description is undefined....



#) VideoGen.ecore 3%

v | platform:/resource/org.xtext.example.videogenbad/model/generated/VideoGen.ecore
= foo1l.videogenbad £ v f# videoGen
v E VideoGeneratorModel
, > Stvideosegs : VideoSeq
- : - e (] videoSeq
Cl L LG LGSR U2 o I ] MandatoryVideoSeq -> VideoSeq
E] OptionalVideoSeq -> VideoSeq
v [ AlternativeVideoSeq -> VideoSeq
p = videoid : EString
> =tvideodescs : VideoDescription
v [ VideoDescription -> MandatoryVideoSeq, OptionalVideoSeq
P = videoid : EString

VideoGen {

}

def loadVideoGenerator(URI uri) {
new VideoGenStandaloneSetupGenerated().createInjectorAndDoEMFRegistration()
var res = new ResourceSetImpl().getResourceCuri, true);
res.contents.get(®) as VideoGeneratorModel

@Test
def testl(Q) {

// loading

assertNotNull(videoGen)

// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION)
assertEquals(2, videoGen.videosegs.size)

// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION)
videoGen.videoseqgs. forEach[videoseq |
if (videoseq instanceof MandatoryVideoSeq) {

// ...
Y

The method description is undefined....



#) VideoGen.ecore 33

v #] platform:/resource/org.xtext.example.videogenbad/model/generated/VideoGen.ecore
Vv ## videoGen

v [E VideoGeneratorModel
b =tvideosegs : VideoSeq
£ videoSeq
£ MandatoryVideoSeq -> VideoSeq
] OptionalVideoSeq -> VideoSeq

v [ AlternativeVideoSeq -> VideoSeq
» = videoid : EString
> =tvideodescs : VideoDescription

v [ VideoDescription -> MandatoryVideoSeq, OptionalVideoSeq
» = videoid : EString

1 /**

5 package org.xtext.example.mydsl.videoGen;

4

5

B- /**

7 * <l-- begin-user-doc -->

8 A representation of the model object '<em><b>Mandatory Video Seg</b></em>'.
9 * <l-- end-user-doc -->
10 *
11 *
12 * @see org.xtext.example.mydsl.videoGen.VideoGenPackage#getMandatoryVideoSeq()
13 * @model
14 * @generated
15 */
16 public interface MandatoryVideoSeq|extends VideoSeq
17 {

18 } // MandatoryVideoSeq
19



VideoGeneratorModel :
'VideoGen' LEFT_BRACKET
videoseqgs+=VideoSeqg+
RIGHT_BRACKET

’

videodescs+=VideoDescription+ RIGHT_BRACKET

VideoDescription : 'videoseq' videoid=ID STRING

’

terminal LEFT_BRACKET: '{' ;
terminal RIGHT_BRACKET: '}';

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

generate videoGen "http://www.xtext.org/example/mydsl/VideoGen"

VideoSeq: MandatoryVideoSeq | OptionalVideoSeq | AlternativeVideoSeq ;

MandatoryVideoSeq : 'mandatory§ VideoDescription;
OptionalVideoSeq : 'optional' VideoDescription,
AlternativeVideoSeq : 'alternatives' (videoid=ID)? LEFT_BRACKET

deoGen.ecore 53

 platform:/resource/org.xtext.example.videogenbad/model/generated/VideoGen.ecc’

### videoGen

v [ VideoGeneratorModel
b =tvideoseqs : VideoSeq
H VideoSeq

l |=| MandatoryVideoéeq -> Videoéeq |

] OptionalVideoSeq -> VideoSeq

v [ AlternativeVideoSeq -> VideoSeq
» = videoid : EString
P =tvideodescs : VideoDescription

v [ VideoDescription -> MandatoryVideoSeq, OptionalVideoSeq
» = videoid : EString

=

ol el ]

1@ /**

3 package org.xtext.example.mydsl.videoGen;

4

IS
)

65 /**

5

b

)

p
{
}

*
*
*
*
*
*
*

*

u

<!-- begin-user-doc -->

<!-- end-user-doc -->

@see org.xtext.example.mydsl.videoGen.VideoGenPackage#getMandatoryVideoSeq()
@model
@generated

/

blic interface MandatoryVideoSeq|extends VideoSeq

// MandatoryVideoSeq



Fixing the grammar

grammar org.xtext.example.mydsl.VideoGen with org.eclipse.xtext.common.Terminals
generate videoGen "http://www.xtext.org/example/mydsl/VideoGen"

VideoGeneratorModel:
'VideoGen' LEFT_BRACKET
videoseqgs+=VideoSeqg+
RIGHT_BRACKET

)

VideoSeq: MandatoryVideoSeq | OptionalVideoSeq | AlternativeVideoSeq ;

MandatoryVideoSeq : 'mandatory’ descrigtionEVideoDescriQtion;

OptionalVideoSeq : 'optional' VideoDescription;
AlternativeVideoSeq : 'alternatives' (videoid=ID)? LEFT_BRACKET
videodescs+=VideoDescription+ RIGHT_BRACKET

)

VideoDescription : 'videoseq' videoid=ID STRING

’

terminal LEFT_BRACKET: '{' ;
terminal RIGHT_BRACKET: '}';



v #] platform:/resource/org.xtext.example.videogenbad/model/generated/VideoGen.ecore

V # videoGen

v [ VideoGeneratorModel
> =rvideosegs : VideoSeq

| VideoSeq

v [ MandatoryVideoSeq -> VideoSeq
» =+ description : VideoDescription

] OptionalVideoSeq -> VideoSeq
v [ AlternativeVideoSeq -> VideoSeq

» = videoid : EString

» =tvideodescs : VideoDescription
v [ VideoDescription -> OptionalVideoSeq

» = videoid : EString

18 /**
2 %
3 package org.xtext.example.mydsl.videoGen;

o
* <!-- begin-user-doc -->
* A representation of the model object '<em><b>Mandatory Video Seg</b></em>'.

* <!-- end-user-doc -->

*

* <p>

* The following features are supported:
* </p>

* <ul>

*  <li>{@link org.xtext.example.mydsl.videoGen.MandatoryVideoSeg#getDescription <em>Description</em>}</1i>
* </ul>
*

* @see org.xtext.example.mydsl.videoGen.VideoGenPackage#getMandatoryVideoSeq()
* @model
* @generated
*/
public interface MandutoryVideoSeqlextends VideoSeq

/%
* Returns the value of the '<em><b>Description</b></em>' containment reference
* <l-- begin-user-doc -->
* <p>
* If the meaning of the '<em>Description</em>' containment reference isn't clear
* there really should be more of a description here...

* </p>

* <!-- end-user-doc -->
2 * @return the value of the '<em>Description</em>' containment reference
3 * @see #setDescription(VideoDescription)

4 * @see org.xtext.example.mydsl.videoGen.VideoGenPackage#getMandatoryVideoSeq_Description()
5 * @nodel containment="true"

6 * @generated

7 */

8 VideoDescription getDescription(Q);

0= /*+

// loading
var videoGen = loadVideoGenerator(URI. createURI("fool.videogenbad™))
assertNotNul l1(videoGen)

// MODEL MANAGEMENT (CANALYSIS, TRANSFORMATION)
assertEquals(2, videoGen.videosegs.size)

// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION)
videoGen.videosegs.forEach[videoseq |
if (videoseq instanceof MandatoryVideoSeq) {
val desc = (videoseq as Mandator‘yViheoSeq).descr‘iption
//

1 * Sets the value of the '{@link org.xtext.example.mydsl.videoGen.MandatoryVideoSeg#getDescription <em>Description</em>}' containment reference.

2 * <l-- begin-user-doc -->

13 * <!-- end-user-doc -->

4 * @param value the new value of the '<em>Description</em>' containment reference.
15 * @see #getDescription()

16 * @generated

7 */

13 void setDescription(VideoDescription value);
9
@ } // MandatoryVideoSeq



* Model transformations are defined on top of
metamodel constructs

« Co-design of grammar and metamodel
— Grammar defines the syntax
— Metamodel defines the structure

— Xtext facilitates the metamodel design with
« Default rules for inferring the metamodel from the grammar
» Facilities to parameterize the inference

« Some transformations may be difficult to
express. In this case two possible attitudes:
— Revise the Xtext grammar and the underlying
metamodel

— Design another metamodel (from scrath) and write a
model-to-model transformation



Xtend

The Basics
(~ Java cheatsheet)



Hello World

HelloWorld.xtend 23 }

1 package fr.inria.k3

2

3= class HelloWorld {

4

5 def static void main(String[] args) {
6 println("HN")

7 }

8

9 }

10 Y/ Hw



Semi-colon is optional (within

class, methods, etc.)

1 package fr.inria.k3.fields
2
3= class MyFielder {

4
5 int count = 1

6 static boolean debug = false
/

8

var name = 'Foo' // type String is inferred
val UNIVERSAL_ANSWER = 42 // final field with inferred type int
9 // ...
10 public int count2 = 2 ;
11
12 }




Package Declaration

HelloWorld.xtend &3

y [packeas Fr-inria.i3 Semi-colon ‘;’ is optional

3= class HelloWorld {

4
5& def static void main(String[] args) {
6 println("HW")
7 }
8
9 }

10 p/ HW

HelloWorld.xtend |J] HelloWorld.java PackageExploder.xtend £3

1 package fr.inria.k3.Adef
2
3= class PackageExploder {

4
5 }

‘A’ for avoiding keyword conflicts



Methods

1 package fr.inria.k3.methods

2

3= class FooMethod {

4
5_
b
7
8
(_.)_

19

11

12

13=

14

15

16

17=

18

19

20}

21

def fool() {

|IA|I

}

def foo2() {
6 + 3

}

def private foo3() {
6 + 3

}

def public food4() {
foo3() * 8

}

22=class FooMethodUses {

23
24=
25
Q@26
27
28
29
£330
31
32
Q33
34
35 }

def fooUse() {
new FooMethod().fool
new FooMethod().fo03()

new FooMethod().f]|
© fool: String - FooMethod.fool()
@ foo2: int - FooMethod.foo2()
} @ foo4: int - FooMethod.foo4()

By default:
visibility
conditions set
to public

HelloWorld.xtend &3

1 package fr.inria.k3
2

3= class HelloWorld {
4

5 def static void main(String[] args) {
6 println("HN")

7 }

8

9 }

10 7/ Hw



Methods

1 package fr.inria.k3.methods

2

3= class FooMethod {

4
5_
b
7
8
(_.)_

10

11

12

13c

14

15

16

176

18

19

20 1}

21

def fool() {

}

|IA|I

def foo2() {

}

6 + 3

def private foo3() {

}

6 + 3

def public food() {

}

foo3() * &8

22=class FooMethodUses {

23
24=
25
@26
27
28
29
€330
31
32
@33
34
35 }

def fooUse() {

}

new FooMethod().fool
new FooMethod().fo03()

new FooMethod().f]|
© fool: String - FooMethod.fool()
@ foo2: int - FooMethod.foo2()
@ foo4: int - FooMethod.foo4()

Type inference
(return type)

0= Qutline 53

£ fr.inria.k3.methods
v ® FooMethod
@ fool( : String

@ foo2( :int
@ foo3() : int
@ food() : int

v @ FooMethodUses
@ fooUse() : Object




Method Calling

You can ommit

parentheses

33 def foolUse2() {
34 3.toString
35 "4" length
36 new FooMethod().fool
37 new FooMethod().fool() o= Outline &3
38 new FooMethod().fool + 2.toString &8 fr.inria.k3.methods
39 v (O FooMethod
49 } @ fool() : String
@ foo2( : int
@ foo3( :int
@ food() : int

v (O FooMethodUses
® fooUse() : int
@ fooUse2() : String




Fields

1 package fr.inria.k3.fields

2

3= class MyFielder {

B
o ~NoOYWwvV A

9
10
11
12 }
13

int count = 1

static boolean debug = false

/7.

// type String is inferred

public int count2 = 2 ;

14= class MyAccessor {

15

1l6=

17
Q18

19 }

20

def foo() {
new MyFielder().|
1

© count2 :int - MyFielder

@ " class : Class<?> - Object.getClass()

@ equals(Object obj) : boolean - Object

@ hashCode : int - Object.hashCode()

o identityEquals(Object b) : boolean - Objectl
of notify : void - Object.notify()

of notifyAll : void - Object.notifyAll()

@ toString : String - Object.toString()

@ " wait : void - Object.wait()

@ " waitflona timeout) : void - Obiect

~Space to show shortest proposals:

o int My

By default:
visibility
conditions set
to private




Fields

1 package fr.inria.k3.fields
2
3= class MyFielder {
4
) int count = 1
e static boolean debug = false
7 var name = 'Foo' // type String is inferred
o val UNIVERSAL_ANSWER = 42 // final field with inferred type int
9 /7 ...
10 public int count2 = 2 ;
11
12 }
13
5= Outline 82 primitive types of Java (int,
i fr.inria.k3.fields boolean, etc) with autoboxing
v (O MyFielder

o count: int
o° debug : boolean
o name : String
o UNIVERSAL_ANSWER : int
© count2 : int
v (9 MyAccessor
© foo() : int

var: type inference

val: constant, « final » in Java



Static Methods (::)

1 package fr.inria.k3.stat

2

3 import java.util.Collections

4

5= class FooStati {

b

/

8 static var colors = newArraylList(46, 76, 89, 53)
9

19

11 def static void main(String... args) {
12 println("B " + colors)

13 Collections::sort(colors)

14 println("A " + colors)

15

16 colors.add(45)

17 println("A " + colors)

18

19 }
20 }

B [46, 76, 89, 53]
A [46, 53, 76, 89]
A [46, 53, 76, 89, 45]




1 package fr.inria.k3.pairs
2
3= class FooSugar {

4
5 // syntactic sugar

6 val pair = "spain" -> "italy"

7 var k = pair.key

8 var v = pair.value

9

10 def foo() {

11

12 println("key=" + k + " value='
13

14 }

15 }

+ V)

5 fr.inria.k3.pairs
v® FooSugar
of pair : Pair<String, String>
o k: String
o v: String
@ foo() : String



Pa

Irs

1 package fr.inria.k3.pairs
2
3= class FooSugar {

4
5

6 static val greetings = newHashMap(

7 "german" -> "Hallo",

8 "english" -> "Hello",

9 "french" -> "Bonjour"

190 )

11

12 def static main(String... args) {

13 greetings. forEach[key, value | println("HW in
14

15 }

16 }

0= Outline 22 e |

£ fr.inria.k3.pairs
v® FooSugar
¥ greetings : HashMap<String, String>
05 main(String(]) : void

+

no, mn

key + + value)]

'* Problems @ Javadoc @ Declaration & Console £3

<terminated> FooSugar [Java Application] /Library/Java/JavaVirtualMa

H¥ in english : Hello
H¥ in french : Bonjour
H¥ in german : Hallo




Immutable data structure

1 package fr.inria.k3.stat

2

3 import java.util.Collections

4

5- class FooStati {

b

7

8 static var colors = #[46, 76, 89, 53] // newArraylList(46, 76, 89, 53)
9

19

115 def static void main(String... args) {
12 println("B " + colors)

13 Collections::sort(colors)

14 println("A " 4+ colors)

15

16 colors.add(45)

17 println("A " + colors)

18

19 }

20 Y

<terminated> FooStati [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_13.jdk/Contents/|
B [46, 76, 89, 53]
Exception in thread "main" java.lang.UnsupportedOperationException
at java.util.Collections$UnmodifiablelList$l.set(Collections.java:1244)
at java.util.Collections.sort(Collections.java:159)
at fr.inria.k3.stat.FooStati.main(FooStati.java:15)




Constructor

Default visibility: public

1 package fr.inria.k3.classes
2
3= class FooConstructor {

4
5 var String 1
b
{= new() { |* Problems @ Javadoc [, Declaration [ Console 22
8 this("F0O0") — _ .
9 } <terminated> FooConstructor [Java Application] /fLibrary/Java/JavaVirt
10 1 FOO
11= new (String v) { 2 FOO 2
12 1l =v |
13 }
14
15 .
k16=  override toString() { override keyword:
17 1
18 } mandatory
19
20 def static void main (String... args) {
21 println("1l " + new FooConstructor())
22 println("2 " + new FooConstructor("FO0 2"))
23 }
24 '}




Cast and Type

1 package fr.inria.k3.types

2

3= class FooTypes {

~NNoun A

9@
10
11
12
13
14 }

static val Object obj = "a string"

static val String s = obj as String // cast
def static void main(String... args) {

printlnCtypeof(String) + "") // String.class
println("\t" + s + "\n")

}




« ... allow to add new methods to existing types without modifying them. »

removeVowels (String

s.replaceAll(

We can call this method either like in Java:

removeVowe ls |

or as an extension method of String:

. removeVowels

The first parameter of a method can either
be passed in after opening the
parentheses or before the method call



Extension Method (local)

1 package fr.inria.k3.methods ——— “'dujumt 23"‘ —

2

3= import org.junit.Test a® 5B | @ @

FooExtensionMethod.testl

4 1import static org.junit.Assert.*

5 Runs: 1/1 B Errors: 0 Failures: 0
6~ class FooExtensionMethod {
vi a gE] testl [Runner: JUnit 4] (0,000 s)
8
9a def removeVowels (String s){
10 s.replaceAll1(" [aeiouvAEIOU]", "™)
11 }
12
13 def foo() {
14 "HelloWorld".removeVowels
15 }
16
17 @Test
18 def testl() {
19 assertEquals("H11Wrld", new FooExtensionMethod().foo)
20 }
21 }




Extension Method (library)

1 package fr.inria.k3.methods

2

3= import org.junit.Test

4

5 1import static org.junit.Assert.*

6

7= class FooExtensionLibrary {

8

9 var list0fStrings = #["A", "b", "c", "D", "e"]

10

11& def foo() {

12 var String h = "hello".toFirstUpper // calls StringExtensions.toFirstUpper(String)

13 1ist0fStrings.map[ toUpperCase ] // calls ListExtensions.<T, R>map(List<T> list, Function<? super T, ? extends R> mapFunction)

14

15 }

16

17 @Test

18 def testl() {

19 assertEquals("C", new FooExtensionLibrary().foo.get(2))

20 }

21 Y

/**
* Returns a list that performs the given {@code transformation} for each element of {@code original} when
* requested. The mapping is done lazily. That is, subsequent iterations of the elements in the list will
* repeatedly apply the transformation. The returned list is a transformed view of {@code original}; changes to
* [@code original} will be reflected in the returned list and vice versa (e.g. invocations of {@link List#remove(int)}).
*
*
* @param original . . .
* the original list. May not be <code>null</code>. public class ListExtensions {
¥ @param transformation
* the transformation. May not be <code>null</codex>.
* @return a list that effectively contains the results of the transformation. Never <code>null</code>.
*/

@Pure

public static <T, R> List<R> map(List<T> original, Functionl<? super T, ? extends R> transformation) {
return Lists.transform(original, new FunctionDelegate<T, R>(transformation));

i




Extension Method (library)

1 package fr.inria.k3.methods

2

3= import org.junit.Test

4

5 1import static org.junit.Assert.*

6

7= class FooExtensionLibrary {

8

9 var list0fStrings = #["A", "b", "c", "D", "e"]

10

11& def foo() {

12 var String h = "hello".toFirstUpper // calls StringExtensions.toFirstUpper(String)
13 1ist0fStrings.map[ toUpperCase ] // calls ListExtensions.<T, R>map(List<T> list, Function<? super T, ? extends R> mapFunction)
14

15 }

16

17 @Test

18 def testl() {

19 assertEquals("C", new FooExtensionLibrary().foo.get(2))
20 }

21 Y

J¥*

@Pure
public static String toFirstUpperKString s) {

Returns the {@link String} {@code s} with an {@link Character#isUpperCase(char) upper case} first character. This
function is null-safe.

the string that should get an upper case first character. May be <code>null</codes>.
@return the {@link String} {@code s} with an upper case first character or <code>null</code> if the input

*
*
*
* @param s
*
*
* {@link String} {@code s} was <code>null</code>.

if (s == null |l s.length() == @ . . .
(,.etu,.n o . ) public class StringExtensions {
if (Character. isUpperCase(s.charAt(8)))
return s;

if (s.length() == 1)
return s.tolUpperCase();
return s.substring(@, 1).toUpperCase() + s.substring(l);




Lambda Expression
(Java 8 will support it)

Anonymous classes can be found everywhere in Java code...

// Java Code!
final JTextField textField = new JTextField();
textField.addActionListener(new ActionListener() {
@Override
public void actionPerformed(ActionEvent e) {
textField.setText("Something happened!");
}
});

... And have always been the poor-man's
replacement for lambda expressions in Java.



Lambda Expression
(Xtend answer)

Anonymous classes can be found everywhere in Java code...

// Java Code!
final JTextField textField = new JTextField();
textField.addActionListener(new ActionListener() {
@Override
public void actionPerformed(ActionEvent e) {
textField.setText("Something happened!");

}
});
No need to textField.addActionListener([ e |
specify the textField.text = "Something happened!"
type for e 1)

You can even

ommit e textField.addActionListener( [

textField.text = "Something happened!"
1)




Lambda Expression

(Xtend answer, more impressive examples)

Collections.sort(someStrings) [ a, b |
a.length - b.length
]

Java 8: shapes.forEach(s -> { s.setColor(RED); });

Xtend: shapes.forEach[color = RED]

shapes.stream()
Java 8: .filter(s -> s.getColor() == BLUE)
.forEach(s -> { s.setColor(RED); });

shapes.stream
Xtend: .filter[color == BLUE]
.forEach[color = RED]




Lambda Expression

(Xtend answer, more impressive examples)

~ class FoolLambda {

val 1 = [String s | s.length]

S} @Test
def testl() {
assertbEquals(l.apply ("RRRR"), 12.apply("PPPP"))
| assertbquals(12.apply ("RRRR"), 13.apply("PPPP"))
}

S e —rr———

v @ FooLambda
ol Functionl <String, Integer>
o |2 : (String)=>int
o |3 : (String)=>int
@ testl() : void




Templates

1 package fr.inria.k3.templates

2

3= import org.junit.Test

4 1import static org.junit.Assert.*

5

b= class FooTempl {

7

8

9 def someHTML(String content) '''<html><body>«content»</body></html>"""
19

11

12 @Test

13 def testl() {

14 assertEquals("<html><body>HW</body></html>", someHTML('HW').toString)
15 }

16

17 }




@Test
def test2() {

// loading
var pollS = loadPollSystem(URI.createURI("fool.q"))

// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION)
var html = toPolls(pollS.polls)
assertNotNullChtml)

// serializing (note: we could type check the HTML

fw.writeChtml.toString)
fw.close

}

def toPolls(List<Poll> polls) ''"'
<html>
<body>
«FOR p : polls»
«IF p.name != null»
<hl>«p.namer»</hl>
«ENDIF»
«FOR q :
<p>

p.questions»

<h2>«q.textr</h2>
<ul>
«FOR o : q.options»
<li>«o.textr»</11i>
«ENDFOR»
</ul>

</p>

«ENDFOR»

«ENDFOR»
</body>
</html>

Templates (2)

v a platform:/resource/org.xtext.e
¥ ## questionnaire
¥ H PollSystem
S22 polls : Poll
v [ Poll
= name : EString
S22 questions : Question
¥ [ Question
= text : EString
3 options : Option
¥ E Option
o id : EString
= text : EString

polll
What is A ?

|5] fool.g 52

PollSystem {
Poll polll {

Question A {

oNnw

"What is A 2"
options
b : "B"
c . oen
d: "p"

}
Poll poll2 {

Question D {
"What is D 2"

options
T

poll2
o What is D ?

e o
1 M



* You already experiment with web templating engines
(JSP, Scala templates in Play!, Symfony templates,

Eat(:- <hl>Exemple de page JSP</hl>
<%-- Impression de variables --%>
<p>Au moment de 1l'exécution de ce script, nous sommes le <%= date %>.</p>
<p>Cette page a été affichée <%= nombreVisites %> fois !</p>
</body>
</html>

» Alternatives exist in the modeling world
— Multiple pre-defined and customizables generators

() Dcceles

« Xtend: seamless integration into a general purpose
language



Xtend to Java

| HelloWorld.xtend 1J] Helloworld.java &3

1 package fr.inria.k3;

2

2 import org.eclipse.xtext.xbase.lib.InputOutput;
4

5 @SuppressWarnings("all")

6 public class HelloWorld {

/= public static void main(final String[] args) {
8 InputOutput.<String>println("HW");

9 1}

10 }

11



Xtend to Java (2)

more after

| HelloWorld.xtend |J] Helloworld.java $3

1 package Fr.inrib.k3;

2

2 import org.eclipse.xtext.xbase.lib.InputOutput;

4

5 @SuppressWarnings("all")

6 public class HelloWorld {

/= public static void main(final String[] args) {

8 InputOutput.<String>println("HN");

9

1@ } } package org.eclipse.xtext.xbase.lib;

11 import com.google.common.annotations.GwtCompatible;

Wiid

* Utilities to print information to the console.
*

* @author Sven Efftinge - Initial contribution and API
*/
@CwtCompatible public class InputOutput {

/lt
* Prints a newline to standard out, by delegating directly to <code>System.out.println()</code>
* @since 2.3
*/
public static void println() {
System.out.println();
}

Vadd

* Prints the given {@code object} to {@link System#out System.out} and terminate the line. Useful to log partial
expressions to trap errors, e.g. the following is possible: <code>println(l + println(2)) + 3</code>

@param object
the to-be-printed object
@return the printed object.

* ® ® ® ®

*/
public static <T> T printlnfT object) {
System.out.println(object);
return object;

}



Xtend/Xtext

Back to our scenarios



foo1.videogen &2

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5Sw"
optional videoseq v2 "v2folder/v2.mp4"
— alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"

}

— alternatives v4 {
videoseq v41l "v4/seql.mp4d"
videoseq v42 "v4/seql.mp4”

}
mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

l

A FFmpeg

' csi| | I [
18, 167, 899

’lﬂ\

oo
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]
def loadVideoGenerator(URI uri) { Refa Cto rl n g

new VideoGenStandaloneSetupGenerated().createInjectorAndDoEMFRegistration()
var res = new ResourceSetImpl().getResource(uri, true);

res.contents.get(?) as VideoGeneratorModel rideoten ¢
} mandatory videoseq "V1/v1l.mp4"
optional videoseq "v2folder/v2.mp4" {
probability 25
def saveVideoGenerator(URI uri, VideoGeneratorModel pollS) { %tﬂnt‘esvma{
. a ativ
var Resource rs = new ResourceSetImpl().createResource(uri); videoseq "v3/seql.mp4"

. videoseq vid31l "v3/seq2.mp4"
rs'getcgntenﬁs‘ﬂadczgsls)’ videoseq vid32 "v3/seq3.mp4"
rs.save(new HashMap()); }

} alternatives vid4 {
videoseq vid4l "v4/seql.mp4"
videoseq vid42 "v4/seq2.mp4"
@Test }
def testl() { mandatory videoseq vid5 "v5.mp4"
// ]_oad-i_ng oﬁional‘videoig \EidS "v8.avi"
. . " . " a ernatives vi
var videoGen = loadVideoGenerator(URI. createURI("foo2.videogen™)) videoseq vidgl "V81.avi"
assertNotNull(videoGen) ) ¥

assertEquals(3, videoGen.videoseqs.size)
// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION)
videoGen.videoseqgs. forEach[videoseq |
if (videoseq instanceof MandatoryVideoSeq) {
val desc = (videoseq as MandatoryVideoSeq).description
if(desc.videoid. isNullOrEmpty) desc.videoid = genID()

}
else if (videoseq instanceof OptionalVideoSeq) { VideoGen {
Yal desc = (v?degseq as 0pt10nalV1deo§eq):descrlptlon mandatory videoseq v@ "VI/vL.mpd"
if(desc.videoid. isNull0rEmpty) desc.videoid = genID(Q) optional videoseq vi "v2folder/v2.mp4" {
} probability 25
}
alternatives vid3 {
else { . . . . videoseq v2 "v3/seql.mp4"
val altvid = (videoseq as AlternativeVideoSeq) videoseq vid31 "v3/seq2.mp"
if(altvid.videoid.isNul10rEmpty) altvid.videoid = genID() j  Videosea vid3z fvd/sead.mpd
for (vdesc : altvid.videodescs) { ‘ .
N . . . . . alternatives vid4 {
IF(VdeSC.VIdQOId .1sNul ZOf'Empty) vdesc.videoid = genID() videoseq vid4l "v4/seql.mp4"
} videoseq vid42 "v4/seq2.mp4"
}
} mandatory videoseq vid5 "v5.mp4"
] optional videoseq vid8 "v8.avi"
: LR alternatives vid9 {
// serIOIIZIng . . . videoseq vid81 "V8l.avi"
saveVideoGenerator(URI. createURI("foo2bis.xmi"), videoGen) }
saveVideoGenerator(URI. createURI("foo2bis.videogen"), videoGen)] !



VideoGen VideoGen
MM (efore) MM (cicore)

VideoGen

Model 1 (xmi VideoGen

Model 2 (xmi)

mandatory videoseq "V1/vl.mp4" -
optional videoseq "v2folder/v2.mp4" { VideoGen {
probability 25
Y mandatory videoseq v@ "V1/vl.mp4"
optional videoseq vl "v2folder/v2.mp4" {

1t ti vid3
alternatives vid3 { probability 25

videoseq "v3/seql.mp4"
videoseq vid31 "v3/seq2.mp4"
videoseq vid32 "v3/seq3.mp4"

}
alternatives vid3 {
videoseq v2 "v3/seql.mp4"

} videoseq vid31 "v3/seq2.mp4"
videoseq vid32 "v3/seq3.mp4"
alternatives vid4 { 1
videoseq vid4l "v4/seql.mp4"
videoseq vid42 "v4/seq2.mp4" alternatives vid4 {
} videoseq vid4l "v4/seql.mp4"
mandatory videoseq vid5 "v5.mp4" videoseq vid42 "v4/seq2.mp4"

}
optional videoseq vid8 "v8 mandatory videoseq vid5 "v5.mp4"
alternatives vid9 {
videoseq vid81 "V81.avi'

3 alternatives vid9 {
} videoseq vid81 "V81.c

}




Endogeneous Transformation

VideoGen
M

/' l\\

/ideoGen {

mandatory videoseq "V1/v1l.mp4"
optional videoseq "v2folder/v2.mp4" {
probability 25

alternatives vid3 {
videoseq "v3/seql.mp4"
videoseq vid31l "v3/seq2.mp4"
videoseq vid32 "v3/seq3.mp4"
}

alternatives vid4 {
videoseq vid4l "v4/seql.mp4"
videoseq vid42 "v4/seq2.mp4"
}

mandatory videoseq vid5 "v5.mp4"

alternatives vid9 {
videoseq vid81 "V81.

}

VideoGen {

mandatory videoseq v@ "V1/vl.mp4"
optional videoseq vl "v2folder/v2.mp4" {
probability 25
}
alternatives vid3 {
videoseq v2 "v3/seql.mp4"
videoseq vid31l "v3/seq2.mp4"
videoseq vid32 "v3/seq3.mp4"
}

alternatives vid4 {
videoseq vid4l "v4/seql.mp4"
videoseq vid42 "v4/seq2.mp4"
}

mandatory videoseq vid5 "v5.mp4"

}




def loadPollSystem(URI uri) { Xte(“

new QuestionnaireStandaloneSetupGenerated().createlnjectorAndDoEMFRegistration()
var res = new ResourceSetImpl().getResource(uri, true);
res.contents.get(®) as PollSystem

def savePollSystem(URI uri, PollSystem pollS) {
var Resource rs = new ResourceSetImpl().createResource(uri);

rs.getContents.add(pollS); U
rs.save(new HashMap()); X e m Xte 7
}

v @ platform:/resource/org.xtext
@Test ¥ ## questionnaire

def testl() { 'ggfz.f:";on

v H poll
/7 loading = name : EString
var pollS = loadPollSystem(URI.createURI("fool.q")) §3 questions : Questior
assertNotNull(pollS) ¥ [ Question

o= text : EString
&3 options : Option

assertEquals(2, pollS.polls.size)

¥ H Option
// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION) m id : EString
pollS.polls. forEach[p | p.name = p.name + "_poll"] © text : EString

// serializing
savePollSystem(URI. createURI("foo2.q"), pollS)




Templates

1 package fr.inria.k3.templates

2

3= import org.junit.Test

4 1import static org.junit.Assert.*

5

b= class FooTempl {

7

8

9 def someHTML(String content) '''<html><body>«content»</body></html>"""
19

11

12 @Test

13 def testl() {

14 assertEquals("<html><body>HW</body></html>", someHTML('HW').toString)
15 }

16

17 }




@Test
def test2() {

// loading

var pollS = loadPollSystem(URI.createURI("fool.q"))

// MODEL MANAGEMENT (ANALYSIS, TRANSFORMATION)
var html = toPolls(pollS.polls)
assertNotNull(html)

// serializing (note: we could type check the HTML

fw.writeChtml.toString)
fw.close

}

def toPolls(List<Poll> polls) '''
<html>
<body>
«FOR p : polls»
«IF p.name != null»
<hl>«p.name»</hl>
«ENDIF»
«FOR q : p.questions»
<p>
<h2>«q.textr»</h2>
<ul>
«FOR o : q.options»
<li>«o.textr»</11i>
«ENDFOR»
</ul>
</p>
«ENDFOR»
«ENDFOR»
</body>
</html>

v a platform:/resource/org.xtext.e
¥ ## questionnaire
¥ [ PollSystem
S22 polls : Poll
v H Ppoll
= name : EString
S22 questions : Question
¥ H Question
— text : EString
3 options : Option
¥ [ Option

o polll
Whatis A ?

|5 fool.g 2
PollSystem {

Poll polll {

Question A {

oNnw

"What is A ?"
options
b : "B"
c . oen
d: "p"

poll2

Question D {
"What is D ?"
options
e : "ET
PRI

) Whatis D ?

e les)



Facilities to create objects
In a programmatic way

Xte=t ©Oemf ‘g"

—

v a platform:/resource/org.xtext.e
¥ ## questionnaire

v [ Polisystem Ecore Model Java Code
S2polls : Poll Code generation

v H Poll
S22 questions : Question
¥ H Question _

o text : EString EAttribute Attribute

&3 options : Option

o id : EString
= text : EString

@Test
def test2() {

var pollSystem = QuestionnaireFactory.eINSTANCE.createPollSystem ;
var pl = QuestionnaireFactory.eINSTANCE.createPoll() ;
pl.setName("pl");

pollSystem.polls.add(pl)

//



Lab Sessions

Overview



foo1.videogen &2

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhVSw"
optional videoseq v2 "v2folder/v2.mp4"
— alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"
}

— alternatives v4 {
videoseq v41 "v4/seql.mp4"
videoseq v42 "v4/seql.mpd"

}
mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

model-to-model

playlist

metamodel | playlist model

model-to-text

/)

flash) " % FFmpeg

Media Player



= foo1l.videogen 23

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5Sw"
optional videoseq v2 "vZ2folder/v2.mp4"
- alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"

}

- alternatives v4 {
videoseq v41 "v4/seql.mp4"
videoseq v42 "v4/seql.mp4"
}

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

model-to-*
A FFmpeg

Thumbnails (vignettes) of each video
sequence (e.g., PGN format)




= foo1l.videogen 23

mandatory videoseq vl "https://www.youtube.com/watch?v=PINiluYhV5Sw"
optional videoseq v2 "v2folder/v2.mp4"
- alternatives v3 {
videoseq v31 "v3/seql.mp4"
videoseq v32 "v3/seql.mp4"
videoseq v33 "v3/seql.mp4"
}

- alternatives v4 {
videoseq v41 "v4/seql.mp4"
videoseq v42 "v4/seql.mp4"
}

mandatory videoseq v5 "https://www.youtube.com/watch?v=ezKx-SOLiNQ"

Website/online

. Random generation

. Configurator

. Game @.
)




Xtend

Advanced features (active annotation)
Model transformation in depth
MDE enables Xtend






