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Outline

* Overview of model weaving

»+ Use cases (demo)
- Simple AMW
- Transformation production with AMW
- Model matching
- Model Annotation
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Relationships between model elements

+ It is often necessary to establish relationships
between elements of different models
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Relationships used in many
application scenarios

Traceability, transformation production,
merging, aspect oriented modeling (AOM), etc.
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Model weaving

* ATLAS solution to capture relationships between model elements
» Relationships are reified in a weaving model

- The model elements represent the relationships and the related
elements

- As any kind of model, the weaving model can be saved, stored,
transformed, modified

- Different kinds of links

* Equality, concatenation, equivalence, etc.
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Core weaving metamodel
- Supports basic link management

WElement Ll nkl ng .
ownedElement (1-*) |72~ String SemanTICS
-description : String ( one link has
ZF N endpoints )
g
=
¢ WRef /
WModel € WLink
-ref : String
5 o |
= parent
wovenModel (1-*) L
WModelRef WElementRef end (1-*)
element WLinkEnd
¢ ]
modelRef

ownedElementRef(0-*)
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Core weaving metamodel

-model WElement
Fname : String
1.% Fdescription : String
-ownedElement 1 chil
WModel WRef WLink
ref : String
A parent
wovenModel end
1-% ’ I I S
WModelRef WElementRef element | WLinkEnd
ownedEIementRef? modelRef
LeftMM RightMM
Root
end end id = '1D000022"
/ T
Parent [ wiinkend | [ wLinkEnd ||
I." | element Element
1 1
| element id = 1D0000T 1
'
WElementRef WElementRef

Qkybele

ref = "Root/Farent/Element’

ref ="ID00CO1 1
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Ipackage mwcore {

abstract class WElement{
attribute name : String;
attribute description : String;
reference model : WModel oppositeOf ownedElement;

}

abstract class WModel extends WElement{
reference ownedElement[*] ordered container : WElement oppositeOf model;
reference wovenModel[1-*] container : WModelRef;

}

abstract class WRef extends WElement{
attribute ref : String;

}

abstract class WModelRef extends WRef{

reference ownedElementRef[0-*] container : WElementRef oppositeOf modelRef;

}

abstract class WElementRef extends WRef{
reference modelRef : WModelRef oppositeOf ownedElementRef;
}

abstract class WLink extends WElement{
reference child[0-*] ordered container : WLink oppositeOf parent;
reference parent : WLink oppositeOf child;
reference end[1-*] container : WLInkEnd oppositeOf link;

}

abstract class WLIinkEnd extends WElement{
reference link : WLink oppositeOf end;
reference element : WElementRef;
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Weaving metamodel extensions

» Core is extended with different kinds of relationships
- Merging
(merge, override, inherits)
- Interoperability

(translate, concatenate) Core
- Traceability ¥
(A generates B) / \
- AOM
(A executesAfter B) Ext, Ext, |... EX'I'N
Exty
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Atlas Model Weaver plug-in (AMW)

» Adapts to any weaving metamodel extension

- The user interface is automatic generated according
to the metamodel extensions
- Reflective APT of EMF (Eclipse Modeling Framework)

+ A set of extension points is defined to enable
to customize the standard user interface

- Extension points to the panels, to the model
elements, and to execute model transformations in
ATL (Atlas Transformation Language)

- New interfaces can be easily developed
* Available as a GMT component
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AMW user interface

B AM3 - mw_mantis_bug.ecore -

File Edit Mavigate Search Project ATL Editor  Run Weawer menu  Window  Help
[3 - Bw-3-0-%- |7 & -
B & MModel Weaver % Debug UAMS fF\TL Java [7 Resource
P —— Plugged panels ==
mantistodel =2+ (Y Weawng model X+ bugzillaMode] X+ o
Enurn RelationshipType s & e/Bugzilla2Mantisimw_mantis_bug.ecore A + tatusTvpe ~
< EEnum Literal rt_related to + Bug Model +- <= EEnum OperatingSyskemType
<= EEnum Literal rt_parent of +- gF <ownedElement: Element Equal rook +-- 4 EEnum PriorityType
<= EEnum Literal rt_child of - gF =<ownedElement: Element Equal Issue +-- 4 EEnum ReportedPlatformType
<= EEnum Literal rt_duplicate of + - gF «child> atkribute Equal category +- 4 EEnum ResolutionType
<= EEnum Literal rt_has duplical + - gF «child> Refs To Attr Parametrized priority +- 4 EClass BugzillaRook
- 4 EClass MantisRoot + - gF «child> Refs To Attr Parametrized severity -4 EClass Bug
< EReference issues +- g¥ <child= Refs To Attr Parametrized status <+ EReference bug_bugzillaRoot
= 4 EClass IdentifiedEl: +- g¥ <child= Refs To Attr Parametrized resolution <> EAktribute error
< EAttribute id - gF <child= attribute Equal summary < EAttribute bug_id
—|- 4= Elass PrivateEl: “» < <sources> Element summary <+ EAktribute exporter
< EAttribute private 4F <<ltarge Element short_desc < EAttribute urlbase
= 4 EClass Issue +- g <child z&Tribute Equal version <4 EAktribute bug_skatus
< EReference i_mantisRoot +- 5 d attribute Equal build - only mantis <4 EAktribute resolution
<= EReference project + <childz atkribute Equal plakfarm <4+ EAttribute product
< EAttribute cateqary #- gF «<child= Enum Concat os <4 EAktribute prioricy
<= EReference priority +- gF «<child= Mok Equivalent reproducibilicy < EAktribute wersion
< EReference severity . +- gF «<child= Mot Equivalent stepstoreproduce <= EAttribute rep_platform
< EReference status Adapflve +- gF «child= atkribute Equal dake submitbed < Efttribute assigned_to
< EReference reporter , +- gF «child= Mok Equivalent projection <» Efttribute delta_ts
< EAktribube summary InTer‘fGCZ +- gF «child= Mok Equivalent eta <» EAttribute component
<= EAttribute description + - gF «child> Equivalent fixedInYersion < EAttribute reporter
< EAktribute version + - gF «child= attribute Equal lastUpdate < EAttribute target_milastone
<= EAttribute buid + - gF «child> Nok Equivalent exporter < EAttribute bug_severity
< EAttribute platfofrg A + - gF «child> Mot Equivalent ga_contact A < EAttribute creation_ts A
< > < > < >
Problems NI GEe 8 Lorfole = :'=:€> = =08
Valus ~
) L=
Model =
Model Ref = IdenTIfICGTIOH
Model Ref IS < <mantisModel = = Model Ref .
Marne U= ref_summary mec hC(nlsm
Ref I= Epttributez?
=| Misc
hild = b
F >
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Use cases available

Traceability

Transformation production
- Tool interoperability, data integration

Matching
Metamodel comparison
Model alignment

->From now on, we present different use
cases

& KYBELE 2008
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Outline

* Overview of model weaving

+ Use cases (demo)
- Simple AMW
- Transformation production with AMW
- Model matching
- Model Annotation
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Example & Demo

Relational database schema
to a XML schema

(\) Practice of Model Transformation and Model Weaving in the Eclipse Modeling Project with ATL and AMW -12 - | n ....
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Relational database schema to a XML schema

= # laboratory
= B Researchers

+

I
e e o e Y R R

| leFtModed

=| <# EPackage laboratary
= 4 EClass Researchers
<+ EAttribute name
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<= Ehttribute Address
<+ EAttribute ProjectID

= 4 EClass Projects

le

o R [ B

< EAttribute PID

= name : EString

= fddress : EString
= ProjectID @ ESEring
Praojects

O

O
|
|

é & =f MW Weaving model

- @ f

<= Efttribute Mame

<= Efttribute EndDate

PID : EString

Mame : EString

EndDate : ESkring
Fesources : ESkring

<= Efttribute Resources

latForm: fresource ARy

Exarmple/WModels/Lab, amw

<+ Model Researcher - Projeck

& <ownedElerment = Link Researcher Name
#* < <leftx > Link End name
“* < <right=> Link End name

£ <ownedElement > Link Researcher &ddress
&* «ulefts» Link End Address
#* < <right==> Link End Address

4F zownedElement > Link Project Name
&* < oleftx> Link End Mame
&+ < <right=> Link End Mame

4 <ownedElerment = Link Project Fundings
“* < <left> = Link End Resources
#* < <right== Link End Funding

Practice of Model Transformation and Model Weaving in the Eclipse Modeling Project with ATL and AMW

= 8 laboratory
-~ 5 Researchers
= nanme
= Address
= ProjectID
+- = projects : Project

+ = resources | Resources

= E Project

= Mame

= EndDate

= RessourcelD
= EI Fesources

= RID

= Funding

é 4 =t 'Eg rightModel

=| <# EPackage laboratary
= 4 EClass Researchers
<+ EAttribute name
< EAttribute Address
<+ EAttribute ProjectID
+- 4 EReference projects
+- < EReference resources
= 4 EClass Project
< EAtribuke Mame
“+ EAttribute EndDate
<+ EAttribute Ressourcell
= 4 EClass Resources
<+ EAttribute RID
<+ Efttribute Funding
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Weaver Extension Base Metamodel

Weaving model é &+ o= tightModel

latForm: fresourcefaMn, Example/wModels/Lab. am

package mw_base_ext{

Run As 4
[z <= Model Researcher - Project
class Model extends WModel { = 4# =ownedElement> Link Researcher Mame Debug As >
-- @subsets wovenModel © <oloft> Link End name Team ,
reference leftModel container : WModelRef; € zzright> Link End name Campare With r
-- @subsets wovenModel =& <ownedElement = Link Researcher Address Replace With 4
reference rightModel container : WModelRef; €3 <oleft>> Link End Address
--reference others[*] container subsets 4P < <rights> Link End Address
wovenModel : WModelRef; =4 <ownedElement: Link Project Mame
} ¥ caleft = Link End Mame
4* < <right== Link End Mame = Copy
- @WmodeIRenype ModelRef = #F <ownedElement: Link Project Fundings N
class ElementRef extends WElementRef {} > <<leftz Link End Resources
-- @welementRefType ElementRef ©F <eright>> Link End Funding
class ModelRef extends WModelRet {} weaving metamodel in Ecore Format
-- @welementRefType ElementRefXMI =
class ModelRefXMI extends WModelRef {} Copy name bo'container
- @wmodelRefType ModelRef 8 TS ave eaving metamodel in KM3 Format
class ElementRefXMI extends WElementRef{} o hg—
B wWElement show property view
class Association extends WAssociation {} B whodel - WElement
class AssociationEnd extends WAssociationEnd {} El wRef - WElement

H whodelref - wRef
H wElementref -= Wref
H wassociation -:= WElement

class Link extends WLInk{ H wassociationEnd - WElement
- @Subsets end H wLink - = wElement
reference left container : WLIinkEnd; B Wlinkend -> Welement
B PrimitiveTypes
- @SUbsetS_ end ) ) (=~ 8 mw_base_ext
reference right container : WLIinkEnd, B Madel - Whiadel
} H Elementref -= WElementRef
class LinkEnd extends WLInkEnd {} B ModelRef -> WitadelRef

H ModelRefxMI -= WiiodelRef
H Elementref:MI - > WElementRef
} E Association - = Wassociation
H associationEnd - = WassociationEnd

\ECLIPSE\plugins\org.eclipse.weaver.extension.base_2.0.0 ] Link > wlink

H LinkEnd -z wLinkEnd
I3
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Outline

* Overview of model weaving

»+ Use cases (demo)
- Simple AMW
- Transformation production with AMW
- Model matching
- Model Annotation
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Generic method

+ Typical situation
- Weaving model between 2 metamodels (source and target)
- Transformation between source and target terminal models

- Based on 3 observations

- Transformations have frequently-used expressions (e.g.,
equality, concatenation)

- Metamodel has link types and link endpoints
- Transformation languages are similar

+ Pattern for generating transformations
- TransfGen : weaving model-> transformation model

Practice of Model Transformation and Model Weaving in the Eclipse Modeling Project with ATL and AMW - 16 - | | n .=‘= AR
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TransfGen: input metamodel extension

WLink WLIinkEnd
Core Metamodel
Extensions
Equal Disjoint Equivalent Inherit NotEquivalent <DataType>End Equivalence
<Type>Equal Expression
/\
ManyToOne Split ManyToMany AutoSetValue DataExpression
Concatenation SplitStr AutomaticGenlint Manuallnput
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TransfGen: output metamodel

Transformation metamodel (extract)

class Module {

reference rules [1-*] container : Rule;
}
class Rule {

attribute name : DataType:

reference input container: InputElement;

reference output[*] container:
OutputElement;
}

class InputElement {
reference element : ReferredElement;
reference condition [0-1] : Expression;
}
class OutputElement {
reference element : ReferredElement;
reference bindings [*] : Binding;
}
class Binding {
reference target : ReferredElement;
reference source : Expression;

}
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Transformation model

rule <name> {
from
input (condition)
to

outputl (
targetl <- sourcel
target?2 <- source?2
targetN <- sourceN

).
outputN ...

}

rule <name?2> ...

- 18 - | inﬁ
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General view
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KM3 KM3
MMs MMt MMw MMt MMs MM+ MM+
\\\‘\‘ TransfGen Mt
I Mw | —~ | M Ms — Mt
- Two major points

- Transformations are models

- Different transformation metamodels (e.g., ATL or
[ XSLT)
@E\}bd@ Practice of Model Transformation and Model Weaving in the Eclipse Modeling Project with ATL and AMW
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Demo

Graphical development of an
ATL transformation

Families2Persons

) - - ing in the Ecl T M
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Outline

* Overview of model weaving
»+ Use cases (demo)
- Simple AMW
- Transformation production with AMW
- Model matching
- Model Annotation
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Matching heuristics

String similarity

- Date <-> BirthDate
Dictionaries

- Car <-> Vehicle
Structural relations

- Class.name <-> Table.name
« Class <-> Table

Different problems
- How to express this heuristics ?
- How to support different extensions ?

Practice of Model Transformation and Model Weaving in the Eclipse Modeling Project with ATL and AMW - 22 - | | n !; AR
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Matching transformations

© ATLAS & KYBELE 2008

» Definition. A matching transformation is a
domain-specific transformation that takes two
or more models as input, and that transform

them into a hew weaving model

- TmaTcHing -> model x ... x model-> weaving model

rule Createlink {

from
aLeft : MMalClass, aRight : MMb!Attribute
to

aLink : MMw!Equivalent (
left <- getID(alLeft),
right <- getID(aRight),

Execution condition

similarity <- aLeft.calcSim(aRight Similarity computation [0-1]

)
)

RUR
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Cumulative matching

© ATLAS & KYBELE 2008

» Transformations executed sequentially

MMa

MMb
IN S Matching OUT‘ Weaving
»| transformationl model
|
IN IN v
> MC(‘I'ChIng OUT; Weaving
»| fransformation 2 model
IN
\ 4
IN Matching OUT; Weaving
»| transformation N - model

e
=N\
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Transformation engine

Graphical
interface
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Cumulative matching: similarity + thresold

Ma Mb
Matching
> : < expiry date
IN transformation 1 IN

ouT

Weaving Model - Mw;

e ‘/%xpiry date)
L date 0 gnoos  Teeeee -
. /@\f name
{_hame ; Sim=0.7 -
v IN
IN R Matching P
transformation 2 | ... ‘
""""" Sim > 0.6
ouT
A 4
..... /@\f hame
\ name Sim=0.7

Weaving Model - Mw,

e

~0 o~ "
2N { b T T
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Link Rewriting Output

_________________________________________________________________________

[ <«link>> PortHW_PortHardWare ] Autosar_cp_sim_th.amw
«left>> PortHW

<«right>> PortHardware

[ «link>> ShortName_ShortName ]

«left>> ShortName
«right>> ShortName

—— Name: String |

__________________________________________

— Name: String |

AUTOSAR 2.0 | i AUTOSAR 2.1 |
| [ PortHW J : [Por"rHar'dWar'eJ !
| ——| ShortName: String | | < | ShortName: String | |

____________________________________________

Aut im_th_Ir.
[«Iink» Por“rHW_Por‘THar‘dWar‘e] utosar_cp_stm_th_Ir.amw

«left>> PortHW
<«right>> PortHardware
—[ <« link>> Shor“rName_ShorTName]

«left>> ShortName
«right>> ShortName

F Yo T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ST T T T ST TS S S smT !
R
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Configuration model

& Matching transformation set up E| Configuration metamodel
Link generation transformations —
Mame | Restricted cartesian produck Execute arameterse
x

Element to element 0 * % metamodels

gl
Mame | Mame equality Weight | 0.5 | Execute GC_) Transformation

Q .

— _ () name : String Metamodel
Mame | Cardinality Weight | 0.2 | Execute [] © description : String metamodels
selected : Boolean
Mame | Twpe and conformance | Weight | 0.0 |  Execute [] %
Mame | Propagation graph Execute |:|
LinkGeneration | | ElementToElement|| Structural Filter

Mame | Similarity flooding Execute [ weight : Double threshold - Double

Mame | Select from a threshold Threshold | 0.6 | Execute

Mame | Link rewriting Threshald | 0.0 | Execute [
Mame | Mot equivalence Threshald | 0.0 | Execute [
Marne | Mormalization Threshald Execute

Save intermediate models

[ oK H Cancel l

e

‘\7.\ | \\

(_

= A
\) [ ) . oo : . N I | ) D
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Example

Using ATL transformations to generate
AMW weaving models
(Cumulative Matching)

Versioning Scade Metamodel

) - - T — M
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Outline

* Overview of model weaving
»+ Use cases (demo)
- Simple AMW
- Transformation production with AMW
- Model matching
- Model Annotation

5 - "
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Model Annotation with AMW

© ATLAS & KYBELE 2008

- Collect extra information not defined in

the metamodel
» Avoid polluting

the model

* Tn a real MDE context = data = model

________________

1
conforms to |
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1
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1 1
1 1
1 1
1
i ANNOTATES| Mw
1
1 1
] \

/ \

______ A_ Mw e Core Weaving
) Metamodel

; +-
MMw | —

Extension for
odels Annot

M

ation

1
conforms to |
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Annotation Metamodel

package mmw_annotation {
class AnnotationModel extends WModel {
-- @subsets ownedElement
reference contents[*] ordered container : Annotation;
-- @subsets wovenModel
reference referencedModel container : AnnotatedModel;

-- @welementRefType AnnotatedModelElementRef
class AnnotatedModel extends WModelRef {}

-- @wmodelRefType AnnotatedModel
class AnnotatedModelElementRef extends WElementRef{}

class Annotation extends WLink {
reference properties[*] ordered container : Property;
-- @subsets end
reference annotatedModelElement container : AnnotatedModelElement;

}
-model WElement .
name - Sting class AnnotatedModelElement extends WLinkEnd {}
1.*  pdescription : String

class Property {
attribute key : String;
attribute value : String;

-ownedElement 1 chil }

}
WModael WRef WLink
ref : String

t
A paren
wovenhlodel end
- r ] 1] ink

WModelRef WElementRef element WLinkEnd

?crwrledEI mentRef modelRef

Core Weaving Metamodel

Extensions

AnnotatedModel | referencediiodel AnnotationModel | _ contents: Apnofation | annolatedhiodd Elermant A nnotatedModelElement
1 1 . 1 0.1

r_aro;:ner[la'sJ 1

Property
Key
Valus .
Fy
S5y
IAYER) AN
N
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Demo

Annotating JAVA models

£
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Outline

* Overview of model weaving

»+ Use cases (demo)
- ATL Transformations production
- Model matching

- Model Annotation

» Using annotation models to drive ATL
transformations

A\ \‘\ W ~

/si\_f“‘wf '
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Example

Using Annotation models
to drive ATL
transformations

UseCaselActivity

) - - ing In the Eclipse Modeling Prolect w M
(\ J Practice of Model Transformation and Model Weaving in the Eclipse Modeling Project with ATL and AMW - 34 - | n a5
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Annotation models for ATL transformations

* Gap between given metamodels
* A generic ATL transformation is not enough

* An annotation model parameterize the
transformation

Core Weaving

Metamodel
MMA MMw MMB
N
c2

c2 f.{é& | Mw c2

\ ﬂ P‘, -7 T

e ﬁﬁo | SOURCE
L/ f‘d v
—————————————— >‘ B S =
MA SOURCE TARGET MB

TR o

A= '
2N { ARGRATOIRE DINFORMAT
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Rules specifications

- UseCase2Node: a Node is created for each UseCase
- The name of the Node is the name of the UseCase

e N

rule UseCase2Node {
from
u : UseCaselUseCase

to
n : Activity!Node (
name <- u.name

)

e

A % e
Y~ .
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Rules specifications

* Include2Edge: an Edge maps every Include association
- The name of the Edge is the name of the Include
- The source of the Edge is the Node that maps the addition

© ATLAS & KYBELE 2008

- The target of the Edge is the Node that maps the including case

4 N\
rule Include2Edge {
from
I : UseCasel!lnclude
to
e : Activity!lEdge (
name <- i.name,
source <- i.addition,
target <- i.includingCase
)
}
N\ J
- 8
«include> ‘
A

I
‘\7'\ \

0 =)
,;'\ Jr "\ 1
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The need for annotation models

- And what if???

QO
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~

!
!

e
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Configuring the ATL program

» The source model is still the UseCase diagram
+ The target model is still the Activity diagram

- An extra source model is added: the annotation
model

> ATL declaration of the parameterized
transformation:

module UseCase2Activity:;
create OUT : Activity from amw : AMWO) IN : UseCase;

(*) We have to create the weaving metamodel from the KM3 extension > AMW does it for free ©
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Extended Annotation Metamodel

-model WElement
name : String .
1.*  tdescription : String We may define a new TYP“e of .
annotation for each kind of “extra
information needed to execute the
-ownedElement 1 Ghih‘i transformation
1
WModel WRef WLink |
ref ; String et |
JAN AN P !
end X
1
| 1] tink |
WModelRef WElementRef element WLinkEnd| |
1
1
? ownedEkmentRef modelRef Ja :
Core Weaving Metamodel A !
___________________________ ‘_—_—_—_____________________._____'_______.
1

Extensions ]

1
AnnotatedModel | referencediodel | AnnotationModel |  contents| Annotation | smotastesiotelEement| Annotated MoflelElement
1 1 - 1 2.1

]

rln?f M -
I
Property jmmmm == —mm - ‘ :

Key
WValue *

J=E]

class MappingOrder extends Annotation {

-- @subsets end
reference former container : AnnotatedModelElement;

-- @subsets end
reference later container : AnnotatedModelElement;

I
‘\ﬁ'\\ ‘\& }

N

—~—— .
,;\ JF " f
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Navigating the annotation model

© ATLAS & KYBELE 2008

* The gefReferredElement takes as input a WLinkEnd of

a weaving model, returning the referred element of a
woven mode| )

helper context AMW!WLINKENnd def: getReferredElement() : UseCase!NamedElement =
UseCase!NamedElement.allinstances()->asSequence()-> select(aux | aux.__ xmilD__ = self.element.ref)->first();

=l | platform:fresourcefUseCasezackivity Metamodels (UseCase. ecore

+ - PrimitiveTypes
= UseCase
+- | MamedElement
=+ H UseCase - = MamedElement
oab extend : Extend
oaF include : Include
Extend - = MamedElemnent
5 extendedCase : UseCase
5* extension : UseCase

Include - = MamedElement
5* addition : UseCase
5 includingCase ; UseCase

UseCase
Metamodel

=l #]| platform:fresource/UseCasez Ackivity /Metamodels) | seCasednnotation, ecore

# UseCasednnatation

+- H annotationModel - = Wwhodel

+- H annotatedModel - = WhaodelRef

+- H annotatedModelElementRef - WElementRef

+- H Annotation -= Wlink Q
= E MappingOrder - = Annokation
EX el ormner | AnnokatedModelElement
+- F* later  AnnokatedModelElement
H annotatedModelElement - = WLinke
+- 5 Property UseCase
+ - 8 PrimitiveTypes Annotation

# mwcors Weaving Metamodel

(*) New version of the AMW model handler provides with the helper for free ©

A

TR
~—
J
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+- @ UseCasednnokation
+ -8 PrimitiveTypes
= # mwcore
+- [ wWElement
= H whodel - = WElement
& ownedElement ; WElement
S wovenModel | wModelRef
WRef - WElerment
5 ref 1 Skring
WilodelRef - = WRef
2 ownedElementRef ; WElementRef
WElementR.ef -= WRef
5 modelRef ;| wodelref
H wassociskion -= WElement
+- H whassociationEnd - = WElement
= H wiink -= WElement
o2 child : WLink,
5* parent : Wlink,
+-,5F end ; wlinkEnd
=~ H wLinkEnd -= WElement
5 link. 1 WLink

Core Weaving
Metamodel

E|
=-H
E|

1 WElementR.ef
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Using the annotation model

- A new rule uses the information that the annotation
provides with

rule Annotation2Edges {
from
a : AMW!MappingOrder
to
el : Activity!Edge (
name <- 'FROM ' + a.former.getReferredElement().addition.name + ' TO '
+ a.later.getReferredElement().addition.name,
source <- a.former.getReferredElement().addition,
target <- a.later.getReferredElement().addition
),
e2 : Activity!Edge (
name <- 'FROM ' + a.later.getReferredElement().addition.name + ' TO '
+ a.later.getReferredElement().includingCase.name,
source <- a.later.getReferredElement().addition,
target <- a.later.getReferredElement().includingCase
) )
=l #| platform:fresource/UseCaseZActivity/Metamodels/UseCasesnnotation. ecore
= |UseCaseAnnotation
+- H annotationtodel - = Wiodel
H annotatedmodel -= wiodelRef
H annotatedmodelElementRef - WElementRef
H annotation - = wiink
Q MappingOrder -= Annokation
Ex sl (ormer ¢ AnnotatedModelElement
+- 5* later : AnnotatedModelElement
H annotatedModelElement - WLinkEnd

= #| platform:/resourcefUseCaseZactivity Metamodels/UseCase, ecore
+ -8 PrimitiveTypes
= # UseCase
#- H MamedElement
=+ H UseCase -= NamedElement
o ewtend ; Extend
2 include ; Include
=l H Extend -> MamedElement
5* extendedCase : Use“ase
5 extension ; UseCase

&

+-H Property UseCase == rclude -= MamedElement
- @ PrimitiveTypes Annotation =+ addition : LseCase UseCase
{ +- 8 mwcore Weaving Metamodel EF* includingCase @ UseCase Metamodel

‘,‘\_ - ey '
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Demo

Using Annotation models
to drive ATL
transformations

UseCaselActivity

) - - ing In the Eclipse Modeling Prolect w M
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Example

Using Annotation models
to drive ATL
transformations

UML20ORDB

) - - ing in the Ecl T M
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Annotation models for ORDB development

» Conceptual Data model to OR DB model is
not inmediate

*+ Some design decissions needed just
before run-time ©

+ Simplistic How-to for one of such
decissions

) - - ing In the Eclipse Modeling Prolect w M
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© ATLAS & KYBELE 2008

Annotation models for ORDB development

# | projects.uml 53

@ | ORDB.ecore

= B3 <Package> Projects

I
A
‘\\ \\ N

rm

3| [[3)

= <Class> Manager

=) <Property> Cod_Manager : Integer
= <Property> Name : String
=) <Property> Address : AddressType
=l <Property> Telephone : String
: <Primitive Type> Integer
| <Primitive Type> String
= <Data Type> AddressType
=) <Property> Street : String
3 <Property> City : String
=) <Property> State : String
=) <Property> Zip code : Integer
| <Class> Project
J <Property> Cod_Project : Integer
2] <Property> Name : String
] <Class> Plan
=) <Property> Cod_Map : Integer
5| <Property> Delivery date : Date

R <onperty>Architects:String[l..*]

[&) <Property> Graphic : String

| <Class> Figure UMLZ
—] «Class> Poligon
4 «Class> Line MOdeI

[ <Data Type> PaintType

] Annotatia
= @] [E Ivesaxce!UMZORDelModds,fpro)ects uml

<Property > | Number Figures : Integer
[#] <primitive Type> Date

78 referencedModel

= Package Projects
4 Class Manager
4 Property Cod_Manager
4 Property Name
4 Property Address
4 Property Telephone
< Primitive Type Integer
< Primitive Type String
= 4 Data Type AddressType
4 Property Street
4 Property City

A+

columns in Oracle??

UML2

Practice of Model Transformation and Model Weaving in the Eclipse Modeling Project with ATL and AMW

A

UML Multivalued properties should
be mapped to NT or fo VARRAY

W Weaving model
= @ platform: fresource/UMLZORDB{Models/UMLANNoLation. amw

= Annotation Model
= & <<contents>> Annotation
4 Property DataType

€ <<annotatedModelElement > > Annotated Model Element Architects

Annotation Model

= @ platForm; fresourcefUMLZORDE Models/ prueba, xmi
=4+ Model Projects

<4 Primitive Tvpe WARCHARZ

4 Primitive Tvpe MUMBER,

< Primitive Type DATE

4 Structured Type AddressType <<udts>

< Structured Type PointType <<udt=>

4 Structured Type Manager < <udts>

4 Skructured Type Project < <udk ==

< Struckured Type Plan<<udt>>

4 Skructured Type Figure < <udks =

<4 Structured Type Poligon<<udt>>

4 Skructured Type Ling< <udt s

<4 Mested Table Type NT_srchitects < <nt=>

4 Mested Table Type NT_Points <<nts>:

4 Reference Tvpe Ref_Figure < <ref s>

4 Mested Table Type NT_Figure<<nt>> O R D B
4 Reference Tvpe Ref_Plan<<ref =

<+ Mested Table Type MT_Plan<<nt=> d I
4 Reference Type Ref_Line<<refs= Mo e
< Mested Table Type MT_Line<<nt>>

4 Reference Tvpe Ref_Manager < <ref >
< Reference Type Ref_Project<<ref=>

52 3 e R =3 e R |
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Annotation Metamodel

Extensions

-model WElement

name : String
*  Hdescription : String

© ATLAS & KYBELE 2008

We use the very same
annotation metamodel

=ownedElement 1 Ch"f
Whiodel WRef WLink
ref : String t
paren
wovenhodel oy & and?
- r_ T | 1| dink
WhModelRef WElementRef elameant WLIinkEnd
?anedElermntHel‘ rriodelRef
|
AnnotatedModel | referencedhiiode Annotation | annolEtedModeElemant! AnnotatedModelElement

AnnotationModel | | contens

e

1\ “ D

Property

1

Key
Value *

Key = DataType

=7~
2N )F LY
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Value = NT

Value = VARRAY
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Using the Annotations

+ Some helpers are coded to use the
annotations

+- @ UseCaseAnnotation Core Weaving
+- # PrimitiveTypes Metamodel
= # rwcore

+- H WElement
=B whadel - = WElement
=t ownedElement : WElement
+-,5 wovenModel @ WhodelR ef

H wref - WElement
-- Given an object from the woven model, it returns the Link refering to that =]

T ref 1 3tring
-- object in the weaving model H whodelRef -= WReF
helper context UML!INamedElement def: getLink() : AMW!WLink =

. ) o2 ownedElementRef ; WElementRef
AMW!WLInkEnd.allinstances()->asSequence()->select(aux | aux.element.ref = self.__xmilD__)

. ) . H wElementref - = WRef
->first().refimmediateComposite(); = modelRef | WhodelRef
i '

+- H wassociation - > WElement
H wassociationEnd - WElement
H wiLink - = WElement

= child : WLink

5* parent @ WLink
+=F end ; WLinkEnd
=1 H wlinkEnd - = WElement

5* link : wLink,

element : W

+

ElementRef

e

A

TR
~—
J
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Using the Annotations

»+ Some helpers are coded to use the
annotations

-- Given an Annotation Link, it returns the value of its 'key' Property
helper context AMW!WLink def: getAnnotationValue(key: String) : String =
self.properties->asSequence()->select(prop | prop.key = key)->first().value;

=l # mmw_annotation Annotation
+- 5 annotationModel - = wWikodel Metamodel
+- 5 annotatedmodel - WiodelRef
+- 0 annotatedModelElementRef - = WElementRef

H annotation - Wink

9 Link,

5 enumTest : TestType

o keske ;) Annotakion

o properties | Property

F* annotatedMaodelElement : AnnokatedModelElement
+- 0 annotatedModelElement - = WLinkEnd

TestType

Property

& key : String

5 walue ; String

- -

1
F--F- 00 e

Iy

=~ '
,;\ J/ N'wu s
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Using the Annotations

@kﬁb@l@

»+ Some helpers are coded to use the

ahnotations

helper context UML!Property def: mapTo() : String =
if self.getLink().oclisUndefined() then

p
-- It says whether the ‘self’ multivalued property should be mapped to an NT or a VARRAY attribute

NT'
else
if self.getLink(). (‘DataType’) = 'NT' then
INT'
else |
{VARRAY'
endif
endif; .
i
\2

-- Given an object from the woven model, it returns the Link refering to that
-- object in the weaving model (if existing)

helper context UML!INamedElement def: getLink() : AMW!WLIink =

AMW!IWLInkEnd.allinstances()->asSequence()->select(aux | aux.element.ref = self.__ xmilD__)

->first().refimmediateComposite();

-- Given an Annotation Link, it returns the value of its 'key' Property
helper context AMW!WLIink def: getAnnotationValue(key: String) : String =
self.properties->asSequence()->select(prop | prop.key = key)->first().value;

Practice of Model Transformation and Model Weaving in the Eclipse Modeling Project with ATL and AMW
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Demo

Using Annotation models
to drive ATL
transformations

) - - ing In the Eclipse Modeling Prolect w M
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Summary

* We have presented here a the basics of the AMW tool
as well as some Use Cases.

+ We have focused on the use of weaving models as
annotation models.

* It provides with a newly and complete model-driven way
of parameterizing model transformations.

» This is not a recommendation, just some initial examples.

* For any further questions, see the documentation
mentioned in the resource page (FAQ, Manual, Examples,
etc.).
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Links

- AMW use cases
- http://www.eclipse.org/gmt/amw/usecases/

+ Atlas Group
- http://www.sciences.univ-nantes.fr/lina/atlas/

- AMMA (Atlas Model Management
Architecture)

- http://www.sciences.univ-nantes.fr/lina/atl/

- AMW (Atlas Model Weaver)
- http://www.eclipse.org/gmt/amw/

- ATL (Atlas Transformation Language)
- http://www.eclipse.org/gmt/atl/

) - - T — M
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End of part 2: Model Weaving with AMW

- Thanks

- Questions?
- Comments?

e

-~ ,
2N [AN: e
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