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Com o objetivo de integrar as fases de definicao de
requisitos e arquitetura de LPS o presente trabalho
propoe MaRiPLA (Mapping Requirements to Product
Line Architecture)

e Uma estratégia de mapeamento bi-direcional entre
modelo de metas, descrito em PL-AOV-Graph e
descricdo  arquitetural, em  PL-AspectualACME,
buscando garantir a correspondéncia entre as duas fases
iniciais do desenvolvimento de LPS, com técnicas MDD,
a linguagem de transformacdo ATL e os frameworks

Xtext e ACCELEQO, no ambiente Eclipse



Definir o mapeamento bidirecional entre PL-AOV-Graph
PL-Aspectual ACME

 Definir o processo de mapeamento
e Definir as regras de mapeamento

Desenvolver a ferramenta MaRiPLA, que automatiza as
transformacées entre as duas especificacbes, com as
tecnologias:

o Xtext, nas transformacoes entre descricdo textual e modelo
* ATL, nas transformacoes entre modelos

* ACCELEQ, nas transformacbes entre modelo e descricdo
textual



/

Na engenharia de LPS, a descricdao arquitetural obtida a
partir de modelos de metas permite que a arquitetura da
LPS seja mais detalhada e consistente com os requisitos
especificados na fase de levantamento de requisitos

Beneficia, também, as fases posteriores do ciclo de vida
do software



~Linhas de Produto de Software e
Modelos de Features
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Goal Model

Goal Model {
Task T1 (or; T1;){
task 72 (and; T1.1;){}
task T3 (and; T1.2;){}
task T4 (and; T1.3;)1{%

Task 15 (and; 712;){
task T6 (xor; T2.1;){}
task T7 (xor; T2.2;){}

Task T8 (and; 73;){
task 79 (inc-or; T73.1;){}
task 710 (inc-or; T3.2;)1{}
task T11 (inc-or; T3.3;)1{}

softGoal sgl (and;si;){}

Goal
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<T > Task
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*Santos, L. O. PL-AOVgraph: Uma extensdo de AOV-Graph para Linha de Produto de Software. Natal, 2010. 84p. Technical Report UERN.

https://sites.google.com/site/plaovgraph
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Family Exemplo : new ProductLineT extended with{
Component Comp : new VariationPointT extended with {
Port comp;
Portvp : new VariationPortT extended with { }:
Component Cl {Portcl };
Property variants={C1};
Representation U1 =

System C1 = {
Component C2 - new OptionalT extended with {
Portcl;

Port clvp : new VariationPortT extended with {};
Property variants= {3, C4, C3};
Representation U2 ={
System C3 = {
Component C2 : new InclusiveOsT extended with |
Portcl;
i
Binding CI.clvpto C3.c3;
i
i
RepresentationC4=1{ ...}
RepresentationC2=1{ ... }
i
Binding Comp . vp to C2.c2;
i

PL-AspectualACME*
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*Barbosa, EA.; Batista, T.; Garcia, A. and Silva, E. PL-Aspectual ACME:
An Aspect-Oriented Architecturalo Description Language for
Software Product Lines. In Proceedings of the sth European
Conference on Software Architecture (ECSA '201)
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~ Metamode

< <enumeration>>

H Aspect_Oriented_Mode

< <enumeration>>

<<enumerations >

< <enumeration> >

<<enumeration> >

< <enumeration> >

{==
1

(=)
1

cardinalityGroupMin : EString
cardinalityGroupMax : EString

H Generic_Property
T name : EString
T value : EString

s

£ DecompositionCategory £ IsFeatureTypes| |2 IntertypeCategory] | £ PrimitiveTypes| |[£ AdviceCategory] |£ OperatorTypes

- and - no - element = include - around - and

: d 1.* | goalmodel =-ye5 — attribute = substitute = before = or
lld'ﬂ—‘ g < ik

= inc_or

L 1 source

target 1 H Goal_Model H Relationship

<<enumeration> > T name : EString 0.1  target

£ CorrelationCategory 0.* T id : EString

= make 0.*  relationship Py

- break property e

= help target 1 element

= hurt

— unknown E Element — . E correlation H crosscutting H Contribution

T type : ElementTypes 02 jempokaditee T label : CorrelationCategory T label : DecompositionCategory

< <enumeration> > —— :

2 ElementTypes 1 joinpointPointcut

—Eas 1 advice  0.* 3 o .,

= goal source ointeut

- softgoal B Property P

= task_ref 1.* source _ i .

S H Advice H Pointcut o E intertypeDeclaration

- goalre 2 type : AdviceCatego Lx 2 id : EStrin - = .

- softgoal_ref 4P — idPointcu : g idPointcut— hype - IntecypeCHtegony

| | ) operand  1.* 0.* 0% b
Cardinali o
B IsFeature o .ty - operato newElement
= [abel : IsFeatureTvoes T cardinalityMin : EString =7 7 -
: ’ P T cardinalityMax : EString — LS asle g
T primitive : PrimitiveTypes Operator
T operator : OperatorTypes H Attribute
H GroupFeature

prefix
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T type : EString
T value ; EString




H oOptionalT H AlternativeT | | E InclusiveOrT

H ProductLineT I %7 J7 %7

T name : EStrin — :
L # H variationPointT B VariationPort
H AnalysisRequireg  0..*
anReq|
E Family
B AnalysisExcluded g + components| £l Component EOHS Ellbait
anExc L. 25
— L !
system
Q System @ Element :] property ﬁ Property
> 2 name: EString 0.* | T key: EString
T value : EString

JoN

attachToElem
0.1
syst
1 attachmeng

P..l =
P attachBaseElem B variants H selectedvariantd

E AttachmentDeclaration

1T

H attachment

H Binding role H Role
2o
H Connector [ﬁ [r
H Representation
T name : EString =5
TEQRT Ebemdliun Conr;‘estor -
? H AspectualConnector El BaseRole H CrosscuttingRole
aspectConn
0.* 9

T 22 10 = 1 n * , ’ hn:pRnlnT T\ rrnccRnlnT 1\




Transformacoes entre Modelos

—
De acordo com conformsTo conformsTo
De acorge’com De gcordo cor
MM ATL
t A
MM y Y MM MMa.ecore MMb.ecore
a b A conformsTo A
De acdrdo com conformsTo conformsTo
De acolfdo com ‘
M De acorflo com Ma2Mb.atl
t
U M MAecore - ----------- ---» Mb.ecore
a Transformagdo b Transformation
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Regras de Transformacao

GoalModel
Task/Goal/Softgoal
Correlation Make
Correlation Break

Demais Correlations

Task Ref, Goal Ref,
SoftGoal Ref

Relacionamento
Transversal

Family
Component
Analysis Requires
Analysis Excludes
Property

Property Selected
Variants

Attachments com
AspectualConnector
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Regras de Transformacao

Family
Component
Analysis Requires
Analysis Excludes
Property
Property Selected Variants

Attachments com
AspectualConnector

GoalModel
Task/Goal/Softgoal
Correlation Make
Correlation Break

Property

Task Ref, Goal Ref,
SoftGoal Ref

Relacionamento
Transversal
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rocesso

FASE 1 - Elaboracao de
Modelo

Partindo de PL-AOVGraph

Arquiteto

:
(1) Especificar
Sistema em
PL-AOVGraph

(2) Verificar Y
ificagdo com
BNF PL-AOVGraph

(Pt ()

Em -+ G pomeisidade

- 'om metamodelo

e T PL-AspectualACM
(S)Gerar Ecore
acordo com
PL-AspectualACM

FASE 2 - Mapeamento e verifica¢cao de Modelo

(3)Gerar Ecore da

especificagdo
PL-AOV-Graph

= | .

(8) Verificar
3o com BN
PL-Aspectua
Espcciﬁca;lo

Textual de
PL-AspetualACME
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~Processo

FASE 1 - Elaboracdo de
Modelo

Partindo de PL-AspectualACME

l]u!('(

{1) Especificar
Sistemaem
>-AspectualAC >

*
(2)Verificar -

=== ificagdo com
BNF PL-Aspectual
(» ::-na.dzw ( )

FASE 2

{3)Gerar Ecore da
especificacdo
L-Aspectual ACME

- Mapeamento e verificagao de Modelo

PL-AspectualACME

monmodc
HRegras de Yumlmmgoa
Tramaformag $o

PL-AOVGraph
(5) Gcnr &ou
PL- AOVGraph

(8) Verificar
rigdo com BN
PL-AOVGraph
>7)Gmrouc >\9/
Textualem asiicsg
PL-AOVGraph

Especificagao
Textualde
PL-AOVGraph
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Tecnologias e

XTEXT - Framework java que fornece uma API para
desenvolvimento de DSL

www.xtext.org/

ATL - Atlas Transformation Language - Linguagem de
transformacdao de modelos baseada em OCL

http://www.eclipse.org/atl/

ACCELEO - Gerador de cédigo, que transforma
modelos em codigo , com tecnologia MDA

http://www.acceleo.org/pages/home/en
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to Product Line Architecture

Dos Requisitos a Arquitetura

Descricdo Textual

PL-AOV-Graph Conformsto
PL-AOV-Graph.ecore Conformsto
Transformagoes
ATL
PL-Aspectual ACME.ecore Conformsto
ACCELEO‘
Descrigdo Textual Conformsto
—)

PL-AspectualACME

BNF PL-AOV-Graph

Metamodelo
PL-AOV-Graph

Metamodelo
PL-Aspectual ACME

BNF PL-Aspectual ACME

Da Arquitetura aos Requisitos

Descricdo Textual
s Conformsto

PL-Aspectual ACME BNF PL-Aspectual ACME
—————
PL-Aspectual ACME.ecore Conformsto Metamodelo
-_— PL-AspectualACME
Transformagdes
ATL
Matamodelo
PL-AOV-Graph.ecore Conformsto PL-AOV-Graph
ACCELEO '
Descri¢do Textual
eserigao Textua Conformsto BNF PL-AOV-Graph

PL-AOV-Graph
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~ Estudo de Caso: Ginga ForAll

Trabalho de refatoramento do middleware de TV
digital ginga, fornecendo uma versao baseada em LPS

GingaCC

Close (5aption

Context manager

File System

Condftion'a/Access

Tunner Demultiplexer ‘Ap/fcation ManagerH Data Processing ” Transport Stream H Media Processing ‘ Plataform Input Manager Return Channel
Satellite Broadcom| ‘ Mobile 3G ADSL
‘ Terrestrial HHardwareHSoftware ” Resident‘ JavaDTV Keyboard Mouse Dial-up Ethernet
INCLILUA| Applcation Building Bluetooth 1SDN
InternetTV
Ponto de Variacio Variante Restricio Variante :
Demultiplexer Hardware Exclui Plataformas PC e Mobile ]tory g]a %
Data Processing com
JavaDTV ou NCL/Lua Requer o &
Application Building
o NCL/Tua )
Application Manager . Requer NCL/Lua Basic
Complementary
NCL/Tua Basic + Todos os formatos de midia
. Requer ) .
Complementary do Media Processing
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~PL-AOV-Gra

Goal_model (GingaCC; GM1){
Task Tunner (and; T1) {
Task FileSystem (or; T1.1) {}
Task IP (or; T1.2) {
Task IPTV (or; T1.2.1) {}
Task InternetTV (or; T1.2.2) {}
S R e e R SR
}
Task Terrestrial (or; T1.3) {}
Task Satellite (or; T1.4) {}
}
Task Platform (and; T2){
Task ST (xor; T2.1){}
Task Broadcom (xor; T2.2){}
Task PC (xor; T2.3){}
Task Mobile (xor; T2.4){}
}
Task Conditional Access (and; T3){}
Task Demultiplexer (and; T4) {
Task Hardware (xor; T4.1) {}
Task Software (xor; T4.2) {}

¥

Correlation (break){
Source = task _ref = (Hardware;T4.1;)
Target = task_ref = (PC;T2.3;)

Correlation (break){
Source = task_ref = (Hardware;T4.1;)
Target = task_ref = (Mobile;T2.4;)
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spectua

Component Demultiplexer : new VariationPointT

}

extended with {
Port demux;
Port demuxVp : new VariationPortT extended with {};
Property Variants = {Hardware, Software};
Representation Hardware = {
System Hardware = {
Component Hardware : new AlternativeT extended
with {
Port hard;
}
}
Binding Demultiplexer.demuxVp to Hardware.hard;
}
Representation Software = {
System Software = {
Component Software : new AlternativeT extended
with {
Port Soft;
}
}

Binding Demultiplexer.demuxVp to Software.soft;

}

Hardware
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i Modelos —

4| &l platform:/resource/MaRiPLA/Modelos2/PLAOV xmi 4|4l platform:/resource/MaRiPLA/Modelos2/PLASP xmi

4 4 Aspect Oriented Model 4 < Family Ginga
4 <+ Goal Model Ginga < Analysis Excludes
4 <4 Element Tunner <+ Analysis Excludes
4 4 Element FileSystem 4 < System GingaSys
4 Contrnibution or 4 < Vanation Point T Tunner
- 4 ElementIP - 4 Representation FileSystem
. <4 Elernent Terrestrial - 4 Representation IP
- <4 Element Satellite - 4 Representation Terrestrial
4 Contribution and - 4 Representation Satellite
4 < Element Platform <= Variants Variants
4 4 Element 3T <= Port TunnerPort
4 Contribution xor 4 Variation Port TunnerVariationPort
- 4 Element Breadcom 4 < Vanation Point T Platform
+ 4 Element PC . 4 Representation 5T

+ 4 Element Mobile . 4 Representation Boadcom
< Contribution and - 4 Representation PC
4 4 Element ConditionalAccess 4 Representation Mobile

< Contribution and 4 Variants Variants
4 < Element Demultiplexer <> Port PlatformPort
4 < Element Hardware

4 Contrnibution xor
< Correlation break
< Correlation break

' P | .

4 Varnation Port PlatformVanationPort
- 4 Component ConditionalAccess

- < Vanation Point T Demultiplexer
. 4 Variation Point T MediaProcessing *°



~ Transformacbes Model2Model

Modelos Resultantes...



=

Proximos Passos

Concluir Implementacao da Ferramenta:
Transformacao Textz2Model com XTEXT
Transformacao Model2Text com ACCELEO
Plug-In

Avaliacdo das regras de transformacao

Avaliacdo dos modelos

Avaliar com outros estudos de caso
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Topicos em aberto

Técnicas e critérios para avaliacao dos modelos gerados
Nomeacao de features no modelo de features

Como os nomes das features em um modelo de features
poderia auxiliar o engenheiro de software na definicao
de tasks, goals ou softgoals em PL-AOVgraph?

Task/Goal/Sotgoal vai sempre gerar componente?

Como definir heuristicas para determinar que feature
especifica vai gerar um componente, conector , porta,
etc?

Representacao de relacionamento transversal no
modelo de features
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Obrigada



