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O título promete…(+)

Parece dizer tudo, inclui várias coisas (+)

Fica meio vago (-)

Seria bom colocar algo sobre refactoring também no titulo, ou vocês acham que é melhor focar neste título e colocar refactorings como aplicação?

Formal Refactorings for Feature Models 


Mostramos poucos refactorings (-)


Refactoring e Formal (?) são populares (+)


Deixa clara a motivação e a abordagem (+)
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Main contributions
· Notion of refactoring for Software Product Lines (SPL)

· Theory for reasoning on Feature Models (FM)
· Unique
 
formal semantics for FMs, allowing anlysis performed by designers
· Equivalence notion for FMs
· Transformation set for FMs (correctness, completeness, minimality)
· Such theory provides more expressive
 
configuration knowledge (?)

· Applications 
· AOP refactorings (game context) according to this notion and theory

· Framework composition according to this notion and theory
Sections (10 pages, ACM format)
1. Introduction (1 page with abstract) – vra,uk
a. Context: 
i. Evolving (refactoring) product lines is relevant (extractive and reactive approaches)…
b. Problem and reason for being a problem: 

i. Prior to type safety and behavior-preservation, refactoring SPL demands preserving configurability (e.g., the number of products). This concern is not built-in into the standard refactorig definition and would be better addressed at the FM level, where we would require the aid of an equivalence notion and  primitive transformations, which we don’t have yet.
ii. Configurability issues can include counting the number of instances. This is not that simple because FMs can have constraints (so that counting becomes non-trivial). Additionally, the equivalence notion is required for providing more flexible notion of FMs.
c. Solution (see “Main contributions” above)
idéia geral: em cada refatoring: transformar o programa e o FM ao mesmo tempo [provado num provador de teoremas].

d. Consistence and aplicability: 
i. Powerful tool for reasoning about feature models
ii. Simulation/Analysis (Alloy)

iii. Framework composition
2. Motivating Examples (vra, uk) – 1,5 pagina
a. Definição tradicional de refactoring
b. Mostrar que alguns refactorings OOP ou AOP que não preservam a quantidade
 de instancias? Seria bom achar exemplos para motivar ainda mais o artigo. 

i. Eu li dois artigos (refactoring PLA e o outro do Batore-icse) por cima sobre refactoring para product lines. Parecem bem simples. Seria bom mostrar também que eles não resolveram os problemas.
c. Nosso conceito de refactorings para PL
3. PVS(rg,tlm) (0,5 pag)

4. 
5. Feature Models (1 pag)
a. Background

i. Devemos definir bem a linguagem que podemos usar. Ficou acertado que seria a notação gráfica mais a core language de expressões e formulas que utilizo pra Alloy (ver core language no nosso artigo sbmf-05)?

b. Semantics + Refinamento (rg,tlm,vra)
i. 
1. 
a. 
i. 
b. 
c. 
ii. PVS

1. Importância na prova de propriedades já que podemos utilizar o seu prover. Assim o nível de confiabilidade aumenta.

a. Esta seção (b) sobre semantics tem que ser breve já que temos vários trabalhos sobre isso

6. Teoria (4 páginas)

a. 
i. 
1. 
a. 
2. 
a. 
ii. 
1. 
2. 
b. Transformações 

c. 
i. 
d. Corretude

i. Dar uma idéia geral de como provamos as leis

e. Completeness (somente igualdades)
i. Mostrar com um exemplo, como a forma normal é deduzida. No final indica que este processo pode ser generalizado para qualquer caso

ii. Falar da importância deste resultado. Qualquer transformação Feature Model-preserving pode ser derivada.

            f. Minimality
?

7. Relação com o código
a. 
i. 
b. 
c. Propor alguns refactorings e mostrar que houve fm-preserving.

8. Related Work (2 páginas)

a. Semântica para Feature Models

i. Batory (FM, Grammars and prop formulae)
http://www.hwswworld.com/downloads/9_15_05_g_pdfs/splc05.pdf 
ii. Czarnecki (semântica com gramatica)

http://swen.uwaterloo.ca/~kczarnec/spip05a.pdf
iii. Benavides (automatic reasoning & constraint solvers

http://www.lsi.us.es/~dbc/dbc_archivos/pubs/seke05.pdf 
http://www.lsi.us.es/~dbc/dbc_archivos/pubs/caise05.pdf 

iv. Mannion 
(first to attach logic to FMs)
v. Beuche (pure::variants,  Prolog semantics)

http://irb.cs.uni-magdeburg.de/~danilo/diss-lyx-online.pdf

vi. Van Deursen (algebra to operate on feature diagrams)

 http://www.cis.uab.edu/cs693/DeursenFDL.pdf

vii. Czarnecki: Cardinality-Based Feature Modeling and Constraints: a progress report

(1) http://softwarefactories.com/workshops/OOPSLA-2005/Papers/Czarnecki.pdf
(2) http://swen.uwaterloo.ca/~chpkim/ECMDA05-FeatureModeling.pdf 
1. Seria bom acharmos mais trabalhos relacionados.

b. Refactorings

i. Batory icse

ii. Critchlow (refact PLA)

9. Conclusions 

a. Trabalhos futuros

i. Derivar mais refactorings

ii. Enhance configuration knowledge?

10. Referências

Dúvidas/Propostas

a. O que acharam?

b. Seria bom acrescentarem suas opiniões e sugestões  no documento

c. Acho que devemos dar um peso que quantas páginas cada seção deve ter.

O que acham de fecharmos o abstract antes da apresentação da próxima semana? Assim vamos ter em mente o contexto, problema, relevância, contribuição e aplicações.
Beleza, a gente pode tentar ter um abstract provisório. Mas acho que ele provavelmente posssa mudar, já que vamos explorar mais a fundo ainda as contribuições, que só ficarão claras depois de a gente mostrar as coisas com exemplos, etc.
Related Work
Van Deursen

(==) presents set of transformations
(<>) does not prove correctness nor completeness of transformations

(==) defines a normal form for feature models

(==) addresses constraints on feature models
(<>) constraints are propositional only.
Beuche
(==) Full first order logic for expressing constraints

(<>) Does not present the mapping from feature model to Prolog explicitly; this is accomplished internally in his tool.

(<>) Does not present equivalence notion nor transformations  and their properties.
@inproceedings{batory-splc-2005,

  author    = {Don S. Batory},

  title     = {Feature Models, Grammars, and Propositional Formulas},

  booktitle = {Software Product Lines, 9th International Conference, SPLC},

  year      = {2005},

  pages     = {7-20},

  editor    = {J. Henk Obbink and Klaus Pohl},  

  publisher = {Springer},

  series    = {Lecture Notes in Computer Science},

  volume    = {3714},

  isbn      = {3-540-28936-4},

}

Batory~\cite{batory-splc-2005} presents a semantics for feature models, and connects it to grammars and propositional formulae. The connection between feature models and propositional formulae enable the use of SAT solvers to perform a finite number of analysis. Similarly, proposing a semantics for feature models in Alloy allows us to do theorem proving, differently from his work, using the Alloy Analyzer tool because the scope (number of instances) is defined, as explained before. This is very important in order to show general properties of a feature model. Our feature model language is more expressive than his language since his feature models cannot express first-order logic properties, such as universal quantifications. In order to implement a tool support, our direct connection of feature models to Alloy is much simpler than his work, in which a feature model is translated to a grammar, then to a propositional formula, which is finally used to perform analysis. In our point of view, we can build a faster tool using a direct translation of feature models to Alloy. Moreover, it is possible to use various functionalities of the Alloy Analyzer tool when performing analysis. Since we have a finite scope in our domain, performing analysis in Alloy allows us to verify whether a feature model is inconsistent. It is a very difficult task to know which part of the model is inconsistent. Using Alloy Analyzer, we can use the {\em usat core} functionality, which selects the subset of the constraints of the feature model that is introducing the inconsistency. This functionality becomes important when we are dealing with more expressive feature models, as in our work.
@inproceedings{benavides-caise-2005,

  author    = {David Benavides and Pablo Trinidad Mart\'{\i}n-Arroyo and Antonio Ruiz Cort{\'e}s},

  title     = {Automated Reasoning on Feature Models.},

  booktitle = {Advanced Information Systems Engineering, 17th International Conference, CAiSE 2005, Porto, Portugal, June 13-17, 2005, Proceedings},

  publisher = {Springer},

  series    = {Lecture Notes in Computer Science},

  volume    = {3520},

  year      = {2005},

  isbn      = {3-540-26095-1},

  pages     = {491-503},

  ee        = {http://dx.doi.org/10.1007/11431855_34},

  crossref  = {DBLP:conf/caise/2005},

  bibsource = {DBLP, http://dblp.uni-trier.de}

}

Another work~\cite{benavides-caise-2005} extends feature models in order to express additional constraints, as in our work. They can automatically analyze five properties in this extended language: (i) how many potential products a model has (ii) which is the resulting model after applying a filter (e.g. users constraint) to a model, (iii) which are the products of a model, (iv) is it a valid model, and (v) which is the best product of a model according to a criterion and finally giving an accessible, running implementation. All these constraints can be similarly checked in Alloy Analyzer using our approach. Besides these properties, the designer can check automatically any property expressed in first-order logic of a feature model. Additionally, feature models in his work do not handle simple dependencies such as a feature requires/excludes another feature, whereas our approach models this as Alloy facts.
@inproceedings{czarnecki-workshop-2005,

  author    = {Krzysztof Czarnecki, Chang Hwan Peter Kim},

  booktitle = {International Workshop on Software Factories},

  title = {Cardinality-Based Feature Modeling and Constraints: A Progress Report},

  year      = {2005},

}

A related approach~\cite{czarnecki-workshop-2005} analyzed the needs of cardinality-based feature modeling with respect to expressing additional constraints and demonstrated how these needs are satisfied by OCL. Furthermore, they classified the facilities that a feature modeling tool and a feature-based configurator can offer based on constraint satisfaction algorithms. In our approach, we can express any kind of constraints, not only cardinality, expressible in first-order logic. Moreover, in our point of view, Alloy is much more concise, has a more precise and simple semantics, and a tool support for performing analysis than OCL, which is, among other things, very verbose and has a very complex type system~\cite{schurer}. Additionally, it has a lot of implementation-oriented constructs differently from Alloy, which is much more abstract, hence close to feature models. So, we can leverage all benefits of Alloy to feature models. Next we show a problem of OCL when expressing cardinalities. Suppose the following context in OCL stated elsewhere~\cite{czarnecki-workshop-2005}, which defines the minimum and maximum number of selected features.

\bfoo{\small
  context PaymentGateways inv:
    let numOfSelectedFeatures = 

          CyberSource->union(Verisign->union(LinkPoint))->size()

    in

      numOfSelectedFeatures >= 1 and

      numOfSelectedFeatures <= 3

}\efoo%
As defined in OCL~\cite{ocl}, all formulae in a context are universally quantified over the elements in the context. So, the previous cardinality constraint is quantified over all elements of \code{PaymentGateways}, which is trivially valid when \code{PaymentGateways} does not have any element. In this case, we can have any number of selected features, which is not what we intended to specify. Therefore, we have to be very careful when expressing cardinality constraints in OCL.
It is important to mention that our semantics and theirs~\cite{batory-splc-2005,benavides-caise-2005,czarnecki-workshop-2005} for feature models are equivalent. The only difference is the formal language used to specify the semantics. Moreover, in our approach we can show all possible configurations of a feature model.


@inproceedings{batory-icse-2006,

  author    = {Don S. Batory},

  title     = {Feature Oriented Refactoring of Legacy Applications},

  booktitle = {International Conference in Software Engineering},

  year      = {2006},

  pages     = {},

}

Another work proposes~\cite{batory-icse-2006} Feature oriented refactoring (FOR), which is the process of decomposing a program into features. …This work focuses more on the configuration knowledge, describing how a feature expression can be mapped to a combination of application of operators at the solution space level. Our work, in contrast, formally describes feature models transformations.
Moreover, none of the previous works attempt to propose a set of sound and complete feature model transformations. Moreover, none of them proposes a new definition for refactorings in product line architecture. To our knowledge, refactoring the program and the feature model at the same time
 is a new idea.
�Não entendi muito bem isso. A nossa semantica e igual a deles. A única diferenca e que usamos uma linguagem em que podemos fazer o leverage de analises, diferentemente das outras abordagens.


�Concordo, vou retirar isto. 


�Voce quer dizer que com as formulas os FM ficam mais expressivos, não e? Seria bom ir pela linha de que podemos expressar qualquer coisa expressivel em logica de 1ª ordem. O bom disso vem depois, quando teremos transformacoes para uma linguagem de FM mais poderosa. 


� O que eu quiz dizer é que o mapeamento entre features e artefatos de implementacao (classes, aspectos, etc.) fica mais flexivel quando o FM tem uma logica de 1 ordem.. Mas isto talvez seja um beneficio que nao esteja muito no foco do artigo. O trabalho do Danilo Beuche deixa isto implicito, a gente poderia explicitar.


�Vamos tentar achar  os exemplos. Mas a principio, a questao é que os refactorings tradicionais nao tem esta preocupacao. Entao seria uma preocupacao ortogonal.


�Beleza.


�Se não tivermos espaco, acho que podemos falar isso em um paragrafo. Acho que e algo mais simples de ver já que as transformacoes são bem simples e pequenas.


�Este artigo é o mais relevante dele. O de cima é uma versao reduzida mandada pra outro evento.


�O artigo parece nao estar disponivel na web. Contactei o autor, estou aguardando retorno dele


�Acho este trabalho bastante relacionado.


�Confirmar se os outros nao fazem. Pelo que me lembro, e so o numero de instancias e não quais.


�O Benavides diz que resolve isto (descrevendo uma equacao na linguagem de constraints), mas nao testou isto na implementacao.


�Este sincronismo é algo muito importante, mas nao sei se consiguiremos especifica-lo formalmente no artigo. A gente especifica no artigo formalmente os feature models, mas o sincronismo destes com o codigo talvez exiga uma continuacao do artigo. Vamos ver ;-)





