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captured in the mode/

Predictable variation points

Unpredictable variation points

model comyposition

— Composition as a mechanism to obtain variation
comyposition mode/

— Variation points in the composition mechanism
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Composition of
domains

Variability o Variation points
inside 5 _om P e D | . in the

domains o composition

mechanism
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heterogenous
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E.g. Product domain

_| Domain Architecture

Application Model

Domain

Domain Specific Language

ProductType ProductAttribute |* 1 AttributeType

Domain Interpreter
Feature Model

v

Components
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e.g. SQL or
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E.g. Domain Architecture Model

Often structural only = Application development does not need any
programming

<?xml version="1.0" encoding="UTF-8" ?>

E.g. Domain Architecture Model  <ryeoefriion game="oomein’ XML

xmins="http://fr.imag.adele/fede/product/model">

<TypeRoot xsi:type="StructDefinition"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<attribute name="name" version="false" mandatory="true" readonly="true"
key="true">

<TypeRoot xsi:type="StringDefinition" />

</attribute>
P rOd u Ct M Od e I <attribute name="features" maxOccurs="-1" version="true" key="false">

<TypeRoot xsi:type="TypeReference">

T —————— Ed |to r <TypeRoot type="Feature" xsi:type="NameTypeDefinition" />
& Product Domain Editor - Typed Yersion 1.0 </TypeRoot>

</attribute>
<attribute name="roles" maxOccurs="-1" version="true" key="false">
<TypeRoot xsi:type="TypeReference">
<TypeRoot type="Role" xsi:type="NameTypeDefinition" />
</TypeRoot>
</attribute>
<attribute name="tools" maxOccurs="-1" version="true" key="false">
<TypeRoot xsi:type="TypeReference">
<TypeRoot type="Tool" xsi:type="NameTypeDefinition" />
</TypeRoot>
</attribute>
<attribute name="models" maxOccurs="-1" version="true" key="false">
<TypeRoot xsi:type="TypeReference">
<TypeRoot type="Model" xsi:type="NameTypeDefinition" />
</TypeRoot>
</attribute>
<attribute name="comment" version="true">
<TypeRoot xsi:type="StringDefinition" />
</attribute>
</TypeRoot>
</TypeDefinition>

« | 4| nttribute usedRoles

EECED”
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+ The feature model does not try to grasp all
the domain concepts

& LSA/ADELE - Federation Conception Environment (v5.0) :F:\backups\Federation. 5.0. backup\WS.Product.AlL Application.Product. ALl

File

variability at the
implementation level

variations regarding
non-functional
properties, which are
not related to a single
concept
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‘ e mapping the abstract features to
concrete components tools

Tools (components)

e encapsulate most of the
implementation code
e reuse highly non-homogenous

tools
v COTS
v’ legacy software
v’ programs available on the

market

B LSR/ADILE - Fadaration Concaption Environmant {v5.0) :F :\bngkupe\Teduration, 5.0 backuptWs Product All Appcation Product A1l

[ el ToolProduct ProductSanmr. 1

"1 s voor et ot Ot 1
Ierface  nplementation  Starl conlioles  Libs & Tools |
hama Tool Frocuct ProdueidessciPool 1
e

" Rl Product Product ObgectPanl
ol Procuct rodctSlocayn | Subporied foles

[~ Fulit Taal Prosuct frnduciSiorage. 1
Interface | inplomantation | Start controller | Libs & Tools |
Iss e SANCeEs

cless proy.

I:' e tion welibon ; Confg 87 oducL AN
il

Buan oijorls
s Comi Prouct AN
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Application model definition
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_~_

authonomous domains driven by
application models

e e onlications. t ¥ oocumentos. B productose |
applications, that crosscut | IEebidtet Product DSL

several domains

: Document Features ] : Product Features

Document Tools

domains are narrow Product Tools

compose existing domains by 5
establishing relationships
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Product Model

|
|
|
\4

Document Model

(V5) Inter-model relationship definition

| ProdType |[@»— ProdAttribute

|;| AttributeType | | | DocumentType |

value

I

|

|
\ 4

—

| ProdDomain | | Attribute

*

| reference File

——ap{ Directory

¢

Product

|1..+

1.0

' 1.t ‘
Revision \M'nlntp—{ DocBranch [@—] DocRevision |
[ * ‘ g

(V4) Inter-domain relationship definition
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(V6) Inter-domain relationship properties



establish characteristic to the
new composite domain

establish - link “the

same” concept found in both domains

B Feder stion Conception Enviraomenent

[ Harizoatal compositbon ; Product_Docunme
File  Hedpy
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E.g. RichProduct

RichProduct Domain DSL

ocumentAttribute : ProductAttribute

ProductType ProductAttribute
*

Product Domain DSL Document Domain DSL

DocumentType

Document Document
Document - - .
Branch Revision
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+

public aspect RelH Product Document extends FedeAbstractAspect {

public RichProduct
(ProductType productType, Map attributesMap , String host, URI directory, Pattern exclusion)

{
Product product = ( productType, attributesMap );

DocumentDomain documentDomain = ( DocumentDomain ) MelusineCore
.getDomainRoot ( DocumentDomain.DOMAIN_NAME );

DocumentType documentType =
getDocumentType(product.getProductType(), documentDomain);

Document document = documentDomain. (documentType,
product.getldentificator(), host, directory, exclusion);

product.!in<(document);

return (RichProduct) product;
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- If there are enough criteria for
matching the model elements

Model level I —

| Conforms to

Conforms to

DSL level — —
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Destination Life Cycle Management
— Source Independent
— Source Dependent

Multiplicity

Link Creation Moment
— Early, at instantiation
— Late, at navigation

Persistence

captures
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_N_Z types of domains:

m Aact/ve — a domain whose

components are interactive
and are influenced by non
deterministic actors, like
humans;

PAass/ve — a domain that
only performs actions

ProdType ProdAttribute

Attribute reference

AttributeTy

0.

2 Product domain active
2 Document dornain passive

Source dependent relationsnips:

Product-Document
Branch-DocBranch

Revision-DocRevision

I l DocRevision
- 1
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E.g. Revision - DocRevision

ProdType ProdAttribute AttributeType DocumentType -

AtTibute reference

1. 1

DocBranch I l DocRevision

productRevision.setDocumentRevision (originalDocumentRevision);

DocRevision clonedDocumentRevision = docBranch.createRevision(
originalDocumentRevision);
productRevision.setDocumentRevision (clonedDocumentRevision);
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+ Variation and composition with Model Driven
Approaches
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The increase of size, complexity and evolution
requires more flexible composition mechanisms.

Variation points

— inside the units of reuse model-based composition
— in the composition mechanisms

Domains - high granularity units of reuse

— any pair of domains may be composed
— establishing inter-domain relationships

— relationship properties - variation points of the composition
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