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1. Introduction

The industrial development of large-scale systems involves hundreds of developers working on hundreds of artifacts representing parts of the whole system specification. In Model Driven Engineering (MDE), these artifacts are considered to be models. They are used for most of development works: from requirements specification to deployment, including project management. The complete specification of a system is a huge set of distributed models (a “galaxy” of models) manipulated by developers during the whole system life cycle. Currently, as no really suitable solution to support collaborative works on models is available, they face a critical problem when the targeted system is big and complex. CASE tools offer few support for concurrent engineering. They are mainly designed for stand-alone developers or for teams that serialize their works. Therefore, organizations building complex systems have to define their own ‘ad-hoc’ solutions to address this major problem. Human based in most cases, these solutions impact productivity and reactivity of the developments. The goal of the Galaxy project is to address the issue of collaborative work on models for the development of complex system. It aims at defining an open and flexible architecture particularly designed to be scalable. It addresses mainly axis 4 of the ARPEGE call (in French “Méthodes et outils logiciels de spécification, modélisation, validation et d’optimisation”). Then, we propose to work on the technical hard point related to the fragmentation and to the distributiveness of huge models, to their synchronization and to the relationship with communication means classically used by development teams. The work that will be done will be driven by use cases provided by an industrial (Airbus) that will already have characterized and described scalability issues they face during systems developments. The work package 1 aims to provide the definition of quantified objectives based on the tools available so far. The conceptual contribution of the Galaxy project will be the work package 2 and 3. The work package 2 objective is to define the concept of collaborative units and the mechanism of their synchronization. The work package 3 will define the mechanisms of model transformations that will allow ensuring both horizontal (between views) and vertical (between abstraction levels) consistency of the “galaxy” of models. The work package 4 will provide a proof of concept for this architecture by realizing prototypes of enhancements for existing tools. These prototypes will support, in the work package 5, the validation of the work realized in the Galaxy project using industrial study cases.
1.1 Goal of this document

The purpose of this document is to provide a detailed view of the motivation for this project, the works planned and the results we expect from it. Most of the content is directly extracted from the project proposal which it intends to replace, since the project is now started.
1.2 Document organization

Chapter 2 describe the context and the main reasons that lead us to build a project able to find practical solutions to issues raised by the industrialization of Model Driven Engineering techniques.

Chapter 3 presents the state of the art at the beginning of the project and defines objectives for the Galaxy project.

Chapter 4 give a detailed description of the work packages, the deliverables, a provisional schedule and the way the project is managed.

Chapter 5 explains how the results of the project will be exploited and the corresponding intellectual property protected.

Chapter 6 is dedicated to the description of the Galaxy consortium and of its members.

In addition, a list of bibliography references and the links to the web sites of some related projects are provided in appendix.

2. Context of the project

The more complex a system, the larger the number and variety of its related artefacts become. Large-scale industrial systems involve nowadays hundreds of developers working on hundreds of different but related artefacts representing parts of the whole system specification [Selic03]. In MDE (Model Driven Engineering), artefacts are considered to be models. There are models for requirements, analysis and design, tests, validation and verification, supervision, deployment, etc. The complete system specification is then a huge set of distributed models (galaxy of models, cf. Figure 1) manipulated by developers
 during the whole system life cycle. 
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Figure 1: Model driven collaborative development as a Galaxy

Despite this situation, a critical problem is that currently there is no strong support for collaborative development of complex systems following the MDE approach. Note that what we do talk about collaborative aspects and not cooperative ones. Collaborative work and cooperative work are sometimes two confusing concepts. Galaxy does not deal with social or human aspects of cooperative systems. It focuses on collaborative working environment [Martinez06]. As raised by Douglas C. Schmidt, CASE (Computer-Aided Software Engineering) tools offer few support for concurrent engineering, so they are limited to programs written by a single person or by a team that serialized their access to files used by these tools [Schmidt06].  Therefore, organizations building complex systems have to define their own ”ad-hoc” solutions (quite often human based) to address this major problem. The result is a lack of competitiveness and reactivity when dealing with such complex system.

The goal of the Galaxy project is to address the complexity of model collaborative work. It aims at defining an open and flexible architecture particularly designed to be scalable with regard of the size and dynamic of models and developers teams [Lasso06] [Martinez06] [Suleiman98].

2.1 Economical and societal stakes 

As the size of project growths, the number of people involved increases consequently. What basically seemed simple becomes more and more complex and takes more time and effort. Organizations that deal with complex systems are facing today a critical problem of scalability while building and using models following the MDE approach. This scalability problem puts them in an uncomfortable situation because they have to build their own ”ad-hoc”  management framework while they should only be focused on designing their systems. The three main reasons of this problem of scalability are:

· the size and number of models,

· the size of the teams of developers and

· the heterogeneity and the complexity of the development environment. 

2.1.1 Size and number of models

Model’s size increases drastically depending on the system’s complexity. If we consider that a complex system is a system containing 25,000 C++ classes, as for example the system developed by Philips [Ham03], then, supposing that each class is described by set of model elements of 100 KB in average, we can estimate that the model’s size for the system will be as large as 2.5 GB. We note that since software complexity will continuously increase in the future, the size of models will continue to increase. Currently, industrials have to customize either database or file versioning systems in order to store and to access their huge model. The challenge in doing such a customization consists in defining how to represent these models. For instance, if one wants to customize a version control system repository (e.g. SVN Subversion, CVS, …), it has to define how huge models fit in directory and files. It is a tricky issue when models are huge graphs that continuously evolve. Another important issue is the large number of models involved in a project. These models may themselves be based on many different metamodels.

2.1.2 Size of teams of developers

Large-scale systems development projects necessarily involve geographically distributed and heterogeneous teams. Teams are commonly composed of hundreds of developers distributed into 5 to 10 different countries. This implies constraints and difficulties for the development teams to work collaboratively and more generally for project management. Currently, industrials use existing communication systems that help teams to collaborate. However, those systems are not well coupled with model management systems. Therefore, no dedicated messages are defined for notification between developers when sub-parts of a model have been updated.

2.1.3 Heterogeneity and complexity of the development environments

Development environments used by organizations for designing complex systems are always composed of several tools. Those tools are always heterogeneous and distributed. They may run on several operating systems and use different metamodels. Indeed, some of these tools have to be directly accessible for developers (as editors and compilers) whereas others are used to realize exchanges of data or control between developers (as repositories or process enactment engines). Currently, the modeling tools that provide team collaboration support are doing so in a homogeneous way: each participant has to use the same tool in the same version. Galaxy will define a common architecture, and a set of minimum conventions to share, in order to allow the collaboration in heterogeneous environments. Ideally, this architecture and this set of conventions and mechanisms may be raised at the level of a standard. 

In addition, model and team evolution cycles have to be taken into account because they make the scalability problem much more complex. Indeed, models continuously evolve more and more frequently. If some evolutions can be considered to be minor as they only impact one particular project and concern few sub-components of the project, others may be critical, impacting a large set of projects and a large set of reused components. Teams also evolve continuously when they are composed of hundreds of developers coming from several countries. Developers belonging to different countries often work on the same models. Different people may play the same role and responsibilities have then to be switched very quickly. Dealing with model exchange and model access in such a situation becomes very complex.

2.1.4 Illustration

Let us consider an organization composed of developer teams coming from almost ten countries of three different continents that design complex system according to a MDE approach. The system specifications it produces are described in models. Some of these models are specifications of “aggregate” components that are reused by several projects; others specified components that are specific to a system. Evolutions of aggregate are of a major importance as they impact several projects. The organization teams are composed of several developers who always work on similar models. They have to collaborate closely to be competitive. In order to manage its specific life cycles, the organization uses a repository of issues. An issue is either a new task to perform to improve the system, a bug report, or a trace of an action that has been realized. Entries govern evolutions of all systems models and govern actions that developers have to perform. Today, such an organization is facing a scalability problem. Indeed, some of its models are very large (10 GB for big models), its repository currently almost contains millions of entries, thousands of projects are managed, each one involving itself thousand of related models. 

Figure 2 illustrates such a situation. In the left part of the figure, an ideal representation of systems development is shown. In this ideal representation, all developers collaboratively work on the same set of consistent models. This representation is quite naive because it does not make apparent problems of synchronization between modifications made by each developer. In the right part of the figure, a more realistic representation of system development is presented. In this representation, the spread of models among different projects is stressed. Moreover, this figure highlights the complex relationships that stand between developers and models. 
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Figure 2: From an ideal (naive) to a realistic representation of systems development

2.2 Project Positionning
	Project Name
	Short Description 
	Links with Galaxy

	Movida 

ANR Project 

2009 / 2012
	The aim of the MOVIDA project is to provide a support to model-driven viewpoint engineering. The MOVIDA project will provide supports for the viewpoint engineering. In particular, a meta-model for views and viewpoints will be proposed as well as mechanisms for dealing with views consistency.
	The MOVIDA project does not address at all the collaborative development. It will not provide any solution that deals with collaborative access and collaborative life cycle. Those two projects are then complementary. 

Moreover, as LIP6 is involved in the MOVIDA project, it will supervise the transfers that will be done between those two projects.

	XLinkit 

[Finkelstein96] [Nentwich03]
	Thanks to the XLinkit framework, a complete specification of a complex system can be distributed in several XML documents. Each document belongs to one developer. A developer can modify its models at any time. He/she can work even if it is disconnected from the rest of its team. Moreover, the XLinkit framework offers a mechanism to detect inconsistencies between several viewpoints. Consistencies are defined by logical rules. An agent, responsible of the inconsistencies detection, can fetch all viewpoints and can check the rules in order to detect inconsistencies among them. VALIDATOR is a product developed based on the results of XLinkit
	In opposition to Galaxy, evolutions performed by developers on their viewpoints are not process driven in XLinkit. 

XLinkit framework does not really scale up. Indeed, viewpoints can become really big XML documents. Therefore, their huge size slows down considerably the process of checking consistency because the agent has to fetch the whole documents even if the check only concerns some of the model elements. 

The Galaxy project will reuse the Finkelstein approach but will add concepts needed to process integration and scalability. In particular, the approach defined in [Blanc08] will be used to address scalability issues. 

	ModelWare
European Integrated Project – FP6 – 2004/2006
	The ModelWare project aimed at defining and developing the complete infrastructure required for large-scale deployment of MDD (Model Driven Developpement) strategies and validating it in several business domains. 


	ModelWare has provided mechanisms for model interchange and tools interoperability, in particular through the ModelBus infrastructure. ModelWare therefore provides some basis for distributed concurrent engineering support, build upon the XMI standard, but does not address the collaboration management issue: collaboration protocols, configuration and versioning issues, granularity of exchanged models, model scalability issues, model update synchronization issues are some of the problems still to solve.Three partners of the Galaxy project were partners of the ModelWare project (Softeam, AtlanMod, LIP6).



	ModelPlex
European Integrated Project – FP6 – 2006/2009
	ModelPlex will define and develop a coherent infrastructure specifically for the application of MDE to the development and subsequent management of complex systems within a variety of industrial domains. ModelPlex will use established ModelWare technologies as a basis for providing an enhanced MDE ModelPlex approach. ModelPlex will be driven by Industrial Use Cases ensuring the applicability and the integration of the different technologies produced by the academics and industrial partners.


	The ModelPlex project provides technologies for merging models It has targeted software process modelling, and tool orchestration in an MDE context and on top of the ModelBus infrastructure. However, collaborative development was not in its scope. ModelPlex has consolidated the ModelWare results by providing important building stones to support model interchange and tool interoperability. Yet, the Galaxy project will build upon these results (in particular ATL -AtlanMod Transformation Language- and ModelBus) to support collaborative Model Driven Engineering.Three partners of the Galaxy project were partners of the ModelPlex project (Softeam, AtlanMod, LIP6).

	Jazz
	Regarding the domain of team communication, the IBM Jazz project aims at supporting the collaborative work between team members, potentially geographically distributed. A full feature platform (in beta version, at current time) is available. It includes two distinct sub-projects:

The Jazz Team Server: the core part of Jazz. This is an all-in-one server that provides version control, issue tracker, and collaboration services (presence, groupware…).

The Team Concert client: provides an enhanced Eclipse environment bringing the Jazz features and services into the client-side.
	Although, this project would fulfil some requirements raised in Galaxy regarding collaborative activities, some aspects and choices made appear to be in contradiction with some critical industrial constraints and background, including: a new proprietary version control system, a new proprietary issue tracker and a license of use and source openness still uncertain and product oriented. 

One of the main purposes of the Galaxy project is to provide an architecture where such systems would be integrated. Jazz is designed to work at the code level and not at the model level. Experimentation with Jazz will be used to propose a solution adapted to MDE collaborative work.

	TOPCASED
	TOPCASED project provides an open source framework for the development of critical embedded system. It includes model editors, code generator, document generator, model based simulators, tools for formal verifications, … Some of the tools (or part of them) have been developed in other research projects like OpenEmbeDD, SPICES, etc.


	The TOPCASED framework will be the target for Galaxy open source demonstrator and it will be used for Airbus use cases. Galaxy will study and implement extensions to TOPCASED in order to support large-scale models. Moreover, TOPCASED open source tools will be enhanced in order to support the Galaxy collaboration mechanisms.

Four partners of the Galaxy project were partners of the TOPCASED project (AIRBUS, AKKA, AtlanMod, IRIT). 

	DOMINO
	This project aims to define a methodology to build trusted components for model transformations. Components of that kind are used for modelling language translations (including Domain Specific Languages) and model to text transformation (document or code generation). Verification and validation aspects of such components are considered.
	As Galaxy, DOMINO project targets Model Driven Developments, but the collaborative issues are not considered in DOMINO. However, the DOMINO methodology and especially the concept of trusted component will be partially reused to develop the transformation components of Galaxy’s prototypes.

	SoCKET
	The purpose of this project is to study how system-on-chip (SoC) could be used to build safety critical embedded systems. The question is how to adapt the SoC design process and methods so that they can be compliant with the safety objectives defined in the norms (e.g. : DO254 for the aeronautic domain)
	SoCKET can be considered as a “requirement provider” for the Galaxy project. Even if no formal link has been created, consistency will be ensured through Airbus who will be involved in both projects: from a “collaborative” point of view SoCKET’s requirements will be Airbus ones also.

	OPEES

ITEA project
	The mission statement of OPEES is “Ensuring long-term availability of innovative embedded software intensive Systems engineering technologies to secure industry competitiveness and development”; therefore its main goals are:

1) To build an ecosystem with the relevant business model that will ensure everlasting of embedded software industry aligned with the industries strategic intents;

2) To consolidate and share the results of R&D collaborative projects on System/Software engineering to ensure long term availability;

3) To consolidate & exploit requirements definition and experiences obtained by the industrial partners during R&D projects;

4) To leverage early results and actors at the national level to give an European and worldwide dimension to the platform;

5) To federate members proposals for new projects with the aim to ensure consistency and integration in OPEES.
	OPEES is the “natural” solution to ensure durability of the open source tools.

The open source part of the Galaxy results will be integrated to the OPEES platform.

	SPICES
	Eureka/ITEA focus on a ”reconciled” approach, by means of new methods and tools to derive from extended AADL descriptions, component-based predictable implementations of mission-critical embedded systems
	Despite the fact that SPICES provides tools for MDE, no work is carried out about collaborative work. Galaxy will then be a convenient complement.



	Lambda
	Lambda aims to promote market opportunities around the concept of “model libraries” (i.e. “COTS” models) in the field of embedded systems and especially for hard real time applications. One task this project (T2.2) is dedicated to the analysis of requirements related to the scalability of the MDE technologies.


	Even if the task 2.2 of Lambda is dedicated to the scalability of the MDE technologies, its objectives are limited to:

The characterization of the need

A state of the art

Some prototypes to illustrate the possible research axes

Galaxy will get the result provided by the T2.2 of Lambda and develop a mature technology. 

Two partners of Galaxy are also involved in the Lambda project (Airbus, AtlanMod)

	OpenEmbeDD
	OpenEmbeDD is an Eclipse-based  "Model Driven Engineering" platform dedicated to Embedded and Real-Time systems (E/RT). Its aim is to offer engineers, who design and develop E/RT software the means to express, simulate, validate and test the targeted system before any component has soldered on a circuit board. The OpenembeDD platform will be integrated to the OPEES platform.
	Many of the works that will be done in the Galaxy project will be integrated in the OpenEmbeDD platform.

For instance, the Galaxy core framework will be integrated as an OpenEmbeDD component.

In order to facilitate the integration those component will developed as Eclipse components (under the Eclipse Public License) 




3. scientific and technical Description

3.1 State of the art

Since the late 80’s many research investigations have been performed in the field of scalability issues. Wasserman [Wasserman90] and Osterweil [Osterweil87] have defined the foundations of this domain. They clearly defined the notion of SEE (Software Engineering Environment) that integrates tools needed for managing the development of large-scale complex systems. In particular, Wasserman suggested that data integration and control integration have to be supported transparently by the environment. Osterweil defined that the process enactment has to drive the integration. 

Harrison, in [Harrison00], pressing on those contributions, has defined the notions of “Multi-view software environments” and “process-centred software engineering environments” arguing the need of a very dynamic and distributed process aware environment for facing scalability issues. It should be noted that this proposal of an open and distributed environment is totally in adequacy with Brown’s proposition which undermined the prevailing belief that integration should be achieved using a central repository with standardized data structures [Brown93]. The IEEE 1175.1 standard, for CASE tool interconnections [IEEE02], is also in this line providing standard definitions for open and standard environment concepts.

The IEEE Std 1471-2000 [IEEE00] recommended practice is the first standard to address the description of software-intensive system architectures. It especially introduces the notions of “view” and “viewpoint”, which have been extensively used in the literature (e.g. Kruchten’s 4+1 view of the architecture [Kruchten], RM-ODP, etc.) but never formally defined in any standard so far. The motivation for using viewpoints comes from the fact that a complete specification of any non-trivial system involves a very large amount of information. This information can be separated into views that address different areas of concern for different stakeholders. The number of viewpoints to use depends on the nature of the system and its stakeholders. A viewpoint on a system is a form of abstraction achieved using a selected set of architectural concepts and structuring rules, in order to focus on a particular issue within the system. The OMG mentions the notions of viewpoint [OMG2008], which it defines as a metamodel plus some diagramming rules. However, the specification of these rules is not defined. A concrete solution to represent viewpoints and views is thus missing.
The Modelware project (European Integrated Project – FP6 – 2004/2006) aimed at defining and developing the complete infrastructure required for large-scale deployment of MDD (Model Driven Development) strategies and validating it in several business domains. One of Modelware's major deliverables is an open source tool integration platform that facilitates the customization of MDD tool chains for domain-specific needs. The development of the backbone component of this open source platform (named ModelBus) has been defined and developed by LIP6, which is one of the partners of the Galaxy project. ModelBus solves issues related to data integration and control integration between tools. It is currently used in the ongoing ModelPlex project (European Integrated Project – FP6 – 2006/2009) and is available in the MDDi Eclipse project. Still Modelware and Modelplex do not address the team collaboration related issues: a higher-level layer is missing to manage the collaboration protocol, and solve the related issues (scalability, teamwork synchronization, configuration and version management, …).

Despite all those research results and despite the definition of an IEEE standard, model driven collaborative development of complex systems is still poorly supported by tools. Even if open source platforms for model management and repositories are gaining success, such as typically the case of EMF (Eclipse Modeling Framework), the team collaboration support is still an unsolved problem that hinders their usage for large teams. 

Issues we just raised are stumbling blocks for companies to be competitive. They cannot completely benefit of MDE advantages for the development of large-scale complex systems. Galaxy proposes an open collaborative platform to address these issues, with respect to the model driven approach.

3.2 Objectives

The name of the project “Galaxy” is not an acronym, it is a metaphor used to express that a model driven collaborative development is a galaxy of model elements and developers with complex inter-relationships and complex evolution cycles. In a model driven collaborative development, each developer should only access model elements that are relevant for him/her and should communicate at least with other developers working on the same or related model elements. Moreover, for each development project, the ways developers can work on their models and can communicate together are governed by the development process. Galaxy’s goal is to define a flexible architecture that supports this metaphor for large models and large teams. Not only a model may be used by several developers but one developer may wish to conveniently navigate between several models and even to consider several models simultaneously, for example to compare or align them. He/she may also have to follow long chains of traceability between requirements, deployment or implementation models. The ability to navigate between a high numbers of related models is of paramount importance to any modern MDE environment. The ‘one developer/one model’ situation is clearly behind us.

The Galaxy project is centered on the concept of a collaborative unit that represents the working area of a given developer (cf Figure 3). A collaborative unit contains model elements relevant to this developer, links with external related model elements and all other information needed to ensure the process conformity (including for instance configuration management information, consistency rules and methodology guide lines). Within its collaborative unit, a developer can perform its own tasks, independently, without any dependency with other developers. When several developers have to share their works, they have to synchronize their collaborative units. Synchronization of collaborative units implies the merging of model elements contained within them, an update of the external links and an update of all information needed to fulfil the synchronization process.
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Figure 3 : Two developers with their own collaborative unit and doing synchronization

The key idea of the Galaxy project is that synchronization cannot and should not be done at all times (each time a developer performs a specific task) and cannot and should not always be done between all the collaborative units of a project. Indeed, synchronization has to occur at some milestones and only between collaborative units that are concerned with the milestones. Such milestones are defined by the development process and guarantee the project quality. The Galaxy project aims at providing the flexible infrastructure needed to support the collaborative unit approach and to support milestone synchronization.

The second key idea of the Galaxy project is to define a flexible architecture that can be deployed on different configurations. In the scope of this project, a target configuration will be a central repository or a federation of repositories that will store all collaborative units and will ensure synchronization. Such a configuration, named repository centric collaboration, is well appreciated by industrial organizations because the repository ensures the consistency of the project. Another configuration completely distributed and decentralized would be targeted as well. Such a configuration, named peer-to-peer collaboration, is more adapted to open source community project. Figure 4 presents those two deployment possibilities.
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Figure 4 : Two deployment possibilities

Supporting the many organization schemes that can exist for distributed model development is one of the goals of Galaxy. Developments can be Multi-site/Multi-projects, or centralized in one single site; there can be several teams working on different subjects but still needing to collaborate at some points; teams can be very organized and controlled for Information Systems development or product development, or can be more loosely tight such as in an open source model driven development case (which to our knowledge does not exist yet). This support is related to the development process followed by the teams. Galaxy will provide connections and enactment points between the development process and the distributed collaboration support.

Typical situations where complex organization schemes take place are big development projects. In such cases the development of the targeted products are commonly broken down in a network of coordinated sub-projects involving several sub-contractors. That kind of organizations has been conceptualized as: “extended enterprise”. The results of Galaxy will provide the technical solution to deploy the model-based technologies at the extended enterprise scale.

4. Project Program and organization

4.1 project structure

The work that will be done inside the Galaxy project will be led by industrial use cases. One of the key advantages of the Galaxy partnership is to include industrials (such as Airbus) that will have almost already described scalability issues they face during systems developments (cf. Lambda project).

Work package 1 of the Galaxy project is aimed to define its objectives and to situate it in its context. Collaborative development is a well-known research area where lots of contributions are already available. As any project, Galaxy won’t reinvent the wheel but will reuse all those contributions and will extend some of them in order to make them compatible with its requirements. A particular interest has to be taken in (1) the exchange and the sharing of models, (2) the synchronization and modification of models, (3) the process integration and (4) the open source tools that are currently available. 

Realistic objectives for Galaxy will be specified regarding industrial needs and research knowledge. Criteria and metrics will be defined to serve as guideline for the state of the art study, and also as requirements for the other work packages. The goal of the state of the art study is to identify and evaluate contributions and solutions that can (or cannot) be reused in the context of Galaxy. In this work package 1, we will elaborate a glossary for the Galaxy project too.

The conceptual contribution of the Galaxy project related to model driven collaborative development in general will be defined in the work package 2 and in the work package 3. 

Work package 2 main objectives will be to define in detail the concept of collaborative unit and the mechanism of collaborative unit synchronization. The result of this work package will be a set of concepts to support a model driven collaborative development (MDCD). In particular, they will be convenient to define a tool architecture well adapted to large models, large number of models and large teams of developers. Of course, we will apply MDE principles when developing MDE solutions. For example a collaborative unit will be associated to a model conforming to a given metamodel.

Model transformations are central to model driven development but more than that, they play a specific role in the context of collaborative development. In contrast with the work package 2 that covers general concepts for model driven collaborative development, work package 3 will be dedicated to the roles played by model transformations in the context of collaborative development. Indeed, MDE makes intensive use of automation supported by automatic transformations. Among the important characteristics of modern transformation techniques like ATL (Atlas Transformation Language) or QVT (Query/View/Transformation), a specific interest has to be given on the fact that a transformation is itself a model that expresses a dynamic link between models. In particular, this work package will handle the specific cases of building long chains of transformations as well as updates of models created by model transformation. 

The goal of Galaxy is to provide a proof of concept of the architecture. This proof of concept will be realized in the work package 4. It will define an open and flexible architecture and demonstrate that it can be realized with existing tools for supporting the execution of scenarios in the work package 5.

The validation of the work done in the Galaxy project will be covered by the work package 5, using study cases.

The work package 0 is dedicated to project management and results dissemination.

4.2 Project Management

The consortium will be managed by Yves BERNARD, representative of AIRBUS and coordinator of Galaxy. The coordinator will be assisted in this task by a Steering Committee, which will be empowered to make high-level decisions on every aspect of the project and by work-package leaders. The Consortium Agreement will describe the organizational structure and the rights and duties of the operational bodies responsible for the decision-making.

Responsibilities of the Coordinator:

On behalf of AIRBUS, the coordinator will assume responsibility for the technical, financial and administrative management on a day-to-day basis. He will chair the Steering Committee. In particular, he will carry the overall responsibilities for:

· Efficient planning, monitoring and reporting of progress, deliverables and milestones.

· Initiating and leading meetings.

· Ensuring communication between teams.

· Acting as an intermediary between ANR and the consortium.

· Proposing updates of the Consortium Agreement to the Steering Committee

His main contact points in the consortium will be the work package leaders.

Responsibilities of the Steering Committee:
The Steering Committee will be composed of one senior technical representative from each partner organization, and chaired by the project coordinator. Most members have many years of experience in technology development and participation in previous European funded programs. The Steering Committee members will be preferably chosen among those persons involved in the technical tasks of the project to ensure a high level of commitment; for meetings dedicated to specific topics, specialists could be invited. The role of the Steering Committee will be to make high-level decisions concerning every aspect of the project life: technical, financial, schedule, partnership, dissemination and exploitation. The Steering Committee will meet at least twice a year on an ordinary basis. Extraordinary meetings could be called for, should the need arise.

Responsibilities of the work package leaders:
For each work-package, a Leader is nominated. His/her tasks will be to:

· Control the progress of the scheduled work within the work-package in terms of technical achievement, planned deliverables and expenses, 

· Collect the information (technical, programmatic) needed to prepare periodic progress reports and to transmit them to the project coordinator,

· Transmit information from the project coordinator to the partners involved in the work package,

· Manage topic ground meetings, and to report to the project coordinator on all matters related to the topic,

· Allow a fluid upstream and downstream exchange of information; regular contact will be kept between project coordinator and WP leaders. 

Deliverable responsibilities have been nominated among the partners involved in a task and for the detailed coordination of this task with the other tasks in the project. Task groups will meet according to the specific needs of the task, under the chairpersonship of the task leader. To conclude, specific communication pathways have been identified both for scientific and administrative issues that will enable perfect progress monitoring and reporting preparation.

Risk management

Like any innovative project, GALAXY does imply some risks, though they are not related with environmental issues, human health, or even legal issues.

Malfunctioning of the consortium has been considered as the first risk. The GALAXY project management structure will be a major way of avoiding this (as described in paragraphs above). Moreover, this situation is unlikely to happen, because partners have experience in national and international research project cooperation, and they have shown during the elaboration of the proposal a strong focus and interest to achieve the GALAXY objectives.

Another possible source of malfunction of the consortium would be conflict about IPR. However, this will be settled by a consortium agreement to be signed at the beginning of the project. As the project equipment will be installed on a real life test site, the research will have to not interfere with the current operational process; this will require some planning and the need to ensure that personal data protection rights are not breached and the appropriate administrative authorizations obtained.

Because the project is addressing challenging topics, risks related to the main innovations of GALAXY have been identified. They are detailed in the following table.

	N°
	Risk
	Nature of the risk / preventive actions
	Partners responsible
	Final impact on project

	R1
	
	
	
	

	R2
	
	
	
	

	R3
	
	
	
	

	R4
	
	
	
	

	R5
	
	
	
	

	R6
	
	
	
	

	R7
	
	
	
	

	R8
	
	
	
	


Risk management plan

GALAXY will also implement a risk management plan, based on a rigorous and continuous risk analysis methodology involving all the partners. Thus throughout the project, the GALAXY Committee and especially the Work Package Leaders, will have among their responsibilities the early identification of prospective major risks, as well the analysis of their possible consequences on the project future achievements. This will have the objective of promptly informing all the GALAXY partners and bodies concerned and of providing them in order of priority with one or more of:

· An “Avoidance Plan” giving the right solutions to prevent risk occurring,

· An appropriate “Mitigation Plan” to review the foreseen RTD objectives to reduce the chance of risk occurring,

· A “Contingency Plan” to minimize the risk impact once it has occurred.

Therefore prior to beginning each GALAXY major technological activity, a documented risk analysis will be carried out by the Work package Leader in charge. This analysis will focus on matters such as:

· Time allowed,

· Cost,

· Functionalities,

· Quality,

· Mobilization of resources.

Based on the results of such analysis and of additional factors such as the probability of the identified risk occurring and the importance of its prospective impact, the necessary steps will be decided by the Steering Committee and implemented by the partners an Avoidance Plan, a Mitigation Plan and a Contingency Plan.

Fortunately, the GALAXY partners have a recognised expertise and know-how in the various technological fields to be tackled. Thus, their past experiences and extensive knowledge present the best guarantee for achieving the project’s technological objectives within the available resources, time constraints and quality requirements.

4.3 Statement of works

	4.3.1 Work package 0



	Work package title
	Coordination & dissemination

	Participant number
	1
	2
	3
	4
	5
	6
	Sum

	Participant short name
	Airbus
	AKKA
	Armines (Atlanmod)
	IRIT
	LIP6
	Softeam
	

	Person-months per Participant
	6
	1
	1
	3
	1
	1
	13


	Objectives

Our aim is to achieve a level of high-level project management appropriate for efficient advance research and collaborative project. Projects bringing people together over such large horizons need enough co-ordination investment to properly achieve in Galaxy objectives. 

Tasks in this work package are arranged according to their type in order to facilitate responsibility issues. Rapid responses on consortium internal memo circulation are strongly encouraged by the management team in order to build cohesion in the group. Starting our project, an efficient communication flow management system will be set up to ensure partnership awareness, to highlight and control expected project achievements.

The overall approach to the management is described in detail in section § 4.2
The Galaxy partnership will sign a Consortium Agreement (see §5).


	Description of work:

T0.1 Follow-up & coordination

Participants: Airbus
Description :

Consortium animation 

AIRBUS will create a group dynamics within the project and promote exchanges between partners. To stimulate communication, the Consortium will use a dedicated interactive extranet that enables them to share documents, follow the execution plan, organize meetings and discuss any special issues online. The coordinator will further help partners in their decision-making and in case of difficult situations.

Added to the administrative and mandatory meetings, specific technical conception meetings will be regularly organized. These meetings will involve partners working on a specific issue. These meeting will be encouraged by the Coordinator, targeting the continue process of the project. Meeting reporting will be diffused to all partners for a global information sharing. 
Project Administrative and Financial Management 

AIRBUS will assume the preparation and sending of the management reports and project cost statements. AIRBUS is responsible for the administrative and financial information included in the management reports and takes charge of the scientific information therein. AIRBUS deals with the politico-administrative side of project management, including grant agreement and conflict negotiations.
Financial and administrative progress report

The consortium will submit regular progress reports. Every six months, periodic activity reports will be produced. Such reports will contain an overview of the activities carried out by the consortium during that period, a description of progress toward the objectives of the project, a description of progress towards the milestones and deliverables foreseen, the identification of the problems encountered and corrective action taken.

T0.2 Dissemination
Participants: Airbus, AKKA, ARMINES (AtlanMod), IRIT, LIP6, SOFTEAM

Description:

Dissemination activities will start at the beginning of the project, and they will last during and after the project as well. They concern both academic and industrial partners.

Dissemination of results will be ensured by Galaxy partners by means of the following actions:

· Use of EADS (Airbus) and AKKA companies R&T networks

· Exploitation of Projects results externally trough sales & support structure for services providers

· Use of academic public research network at national and international levels

· Presentation of tutorial courses in universities, engineer schools, …

· Use of communication network for competitiveness clusters in which Galaxy partners are involved

· Collect of expertise systematically from the partners and exchange with other consortium members in internal seminars.

After the end of the project:

· Based on the particular experiences obtained, the partners will continue using the results directly to improve their product development.

· Integration of the results in existing and new products/services through different means.

Results of Galaxy will also be disseminated thanks to participation and paper publications in international high level conferences: ICSE, Models, ICSM, EDMDA, ICSP; Journals: TSE, System & Software, SoSym, … 




	Deliverables 
D0.1.1

Project presentation




Month 4
D0.1.2.x
Activity report





Every 6 months

D0.1.3.x
Steering committee meeting minutes

Every 6 months



(partners restricted distribution)

D0.1.4

Consortium agreement



Month 12

D0.1.5

Final report





Month 36
D0.2

Detailed report of dissemination actions

Month 36


	4.3.2 Work package 1



	Work package title
	Foundations and technical objectives

	Participant number
	1
	2
	3
	4
	5
	6
	Sum

	Participant short name
	Airbus
	AKKA
	Armines (Atlanmod)
	IRIT
	LIP6
	Softeam
	

	Person-months per Participant
	7
	5
	6
	14
	5
	5
	42


	Objectives

The general goal of WP1 is to situate the Galaxy project in its context. For this purpose, we will establish goals and metrics that will be used to characterize and assess Model Driven Collaborative Development (MDCD) of complex systems. This result will serve as a guideline for the state of the art related to existing research works and approaches used in industry, and also as requirements for the following work packages. After the state-of-the-art, a reference glossary shared by all the partners of the project will be elaborated. This glossary will contain a precise definition of technical terms that will be used all along the project, taking into account the definitions found in the literature and in comparable projects.


	Description of work

T1.1 Definition of goals and metrics for the project

Participants: Airbus, AKKA, IRIT, SOFTEAM

Description:

This task will start from the metrics provided by the Lambda project. They will be completed, if necessary, and used to define quantitative objectives for the project.

· Definition of needs for MDCD in an industrial context

· Definition of realistic goals based on existing realizations

Definition of metrics for successful development and evaluation of the Galaxy prototype

The industrial objective of the Galaxy project is to provide a solution or a set of solution able to support the model based development of a system sized by the following figures: 

· 10000 netlist instances including 3 complex components described by 100000 lines of HDL code,

· 30000 connections

· 2 millions lines of software code,

· involving 4 teams of 30 developers dispatched over 4 sites.

T.1.2 Survey of Academic research works and Industrial Approaches to Model Driven Collaborative Development

Participants: Airbus, AKKA, ARMINES(AtlanMod), IRIT, LIP6, SOFTEAM

Description:

This task will be a state-of-the-art that gives a survey and an assessment of the related works and tools, and a glossary shared by all the partners of the project.

Part of this study will be dedicated to the problems appearing when model transformation technology is applied to large models (i.e., numerous model elements) and/or when it is used with many models. So it will take as input the state of the art done within the Lambda and TOPCASED projects in which several partners of the Galaxy project are involved.

This task will include the following sub-tasks:

· Gathering and analysis of surveys realized by other projects related to Galaxy in order to list and characterize issues raised by escalation of team and model size

· Assessment of collaborative-oriented CASE tools of the market 

· Study of viewpoint and view-based approaches to model driven engineering

· Handling transformation scenarios involving many models

· Establishing relationships of model transformations with model driven collaborative development

· Study of Collaborative Process Modelling and enactment, including assistance and guidance issues, flexibility performance through deviations management 

· Elaboration of the Galaxy glossary




	Deliverables 

D1.1
Goal and metrics document





Month 6
D1.2.1
State of the art 






Month 9

D1.2.2
Galaxy glossary






Month 12




	4.3.3 Work package 2



	Work package title
	Conceptual model for MDCD

	Participant number
	1
	2
	3
	4
	5
	6
	Sum

	Participant short name
	Airbus
	AKKA
	Armines (Atlanmod)
	IRIT
	LIP6
	Softeam
	

	Person-months per Participant
	1
	4
	1
	22
	28
	12
	68


	Objectives

The WP2 aims at defining (1) the concept of collaborative unit, (2) the mechanism of collaborative unit synchronization (3) the mechanism of model driven team communication and (4) a process model for Model Driven Collaborative Development that provides a way to use these concepts efficiently.

This WP2 will provide concrete specification of those four issues and will define an open and flexible architecture for collaborative model driven development.


	Description of work

T.2.1 Collaborative Unit

Participants: Airbus, AKKA, ARMINES(AtlanMod), IRIT, LIP6, SOFTEAM

Description:

Definition of the model fragmentation mechanism: The management of huge models needs a model fragmentation mechanism. The goal of such a mechanism is to split huge models in several fragments and to ensure consistency of the fragments in terms of inter fragments links. The goal of this task is to define such a mechanism.

Definition of view: in the context of model driven collaborative development, each developer works on its own view composed only of model elements that are relevant for him. The goal of this task is to define the concept of view and its relationships with model and model fragment. 

Definition of Collaborative Unit Life Cycle: a view is manipulated by its developer. The developer adds new model elements and modifies existing ones. Manipulations done by the developer are driven by the process. In a sense, the view as its own life cycle that is completely related to the process enactment. The goal of this task is to define the life cycle of a view. Moreover, the goal of this task is also to define information needed to control the view life cycle with respect to the process enactment. Such information and their corresponding view will compose the so-called collaborative unit.
T.2.2 Mechanisms for Collaborative Unit Synchronization

Participants: LIP6, SOFTEAM

Description:

Collaborative Unit Diff: The goal of this task is to define the mechanism that will compute differences between collaborative units. Such a mechanism represents the first step of a synchronization mechanism.

Collaborative Unit Merge: The goal of this task is to define the mechanism that will compute the merging between collaborative units. Such a mechanism represents the second step of a synchronization mechanism.

Balancing the collaboration strategy: There is a trade-off between flexible collaboration schemes (such as the optimist locking) and safe collaboration schemes where industrial end users may require safety mechanisms (such as the pessimist locking), in order to allocate change responsibility to well identified persons, and to have a strong version and configuration control. This work will provide means to relax safety collaboration constraints, and to set the collaboration level regarding safety and flexibility requirements. 

T.2.3 Mechanisms for Model Driven Team communication

Participants: IRIT
Description:

The goal of this task is to define a model of group communication based on protocols needed for model driven engineering. The main idea is to optimize the communication processes by specifying a set of Model Driven concepts and actions that can be performed on these concepts. These protocols must be adaptable to the evolution of the teams and the components (repository of issues). Models of adaptability of the evolutionary teams and components will be studied to resolve the scalability problem. These models are based on graph grammars developed by Guennoun et Drira [Guennoun06]. In this task we will have the possibility to define team organization schemes: The typical organization patterns for teams will be studied, in order to identify the main kind of organization that projects may choose in order to manage team collaboration, individual roles, project management, and configuration management.

This task will provide:

· A model of adaptability of the group and the repository, based on graph grammars to tackle the scalability problem. 

· A mechanism of session management to enable applications to have spontaneous, synchronous group collaboration in a modular and transparent manner. This mechanism provides services to set up the components and data flows necessary for the group communication

· Communication in time of Model Driven Engineering between distributed members over the space and time. 
T.2.4 Collaborative MDE Process Modelling and assisted enactment

Participants: Airbus, AKKA, IRIT, LIP6
Description:

The objective of this task is to define an enactable process model that provides a way to realize a Model Driven Collaborative Development. This process will be used to describe and govern collaborative activities in a semi-automatic (assisted) way.

The following issues will be considered:

Process structure: As we can learn from the numerous process modelling formalisms (e.g. Software Process Engineering Metamodel), a collaborative MDE process may be described in terms of activities, artifacts (products) produced or consumed by activities, roles played by human actors, and tools involved in development. However, for collaborative MDE processes, such formalisms have to be extended to the concept of collaborative unit and to the concept of model transformation. In particular, structural relationships that link activities, artefacts, and model transformations have to be highlighted. For example, an artifact (produced/consumed by an activity) will be described as a model that must conform to a meta-model.

Viewpoint-oriented Process Modelling: to face the scalability issue in the context of complex systems, separation of concerns has proven to be efficient. To cope with this problem, we proposed an approach to viewpoint modelling [Marcaillou94] [Nassar05], where the concept of viewpoint is associated to a particular user (actor) of the system, and the concept of view refers to a part of the system relating to a given viewpoint. In the context of collaborative MDE development, the concept of collaborative unit is very close to our concept of view. The issue here will be to study how our viewpoint-oriented modeling approach could be applied to collaborative units in order to describe collaborative units’ relationships. 

Process-based assistance: To assist users during the collaborative MDE process execution, guidance and behavior aspects should be incorporated into the process structure. As we know from the existing formalisms, generic process elements behavior consists in adding dynamic semantics to the static process description. Coupling state machines with symbolic representation of human actions could be an appropriate formalism for modeling process elements behavior.

Collaborative process-based traceability: A particular way to assist users during the MDCD process is to provide traces according to users’ viewpoints. Traces will be used for several purposes such as guidance, process debugging, and reverse engineering. The issue here will be first to define a traceability policy in the context of collaborative activities, and then to integrate it into the process enactment model.

Flexible Process definition: A well-known problem in enacting software process models is that processes are subject to permanent evolution, due to many reasons. MDCD Process enactment has to be flexible enough in order to tolerate deviations (from a predefined process model) when needed. Recently, we developed an approach to process enactment evolution, based on management of process deviations [Lbath08]. The issue here is to study how this approach could be applied to the collaborative MDE process definition. More precisely, we intend to identify MDE process deviations and to apply a tolerance-based strategy taking into account activities’ criticity.




	Deliverables 

D2.1 

Collaborative Unit Definition



Month 6
D2.2 

Synchronization mechanism



Month 9
D2.3 

Model Driven Team Communication


Month 12
D2.4.1
Collaborative MDE Process Modelling


Month 12

D2.4.2
Collaborative MDE Process Assistance Definition
Month 15




	4.3.4 Work package 3

	Work package title
	Transformations with large and/or numerous models

	Participant number
	1
	2
	3
	4
	5
	6
	Sum

	Participant short name
	Airbus
	AKKA
	Armines (Atlanmod)
	IRIT
	LIP6
	Softeam
	

	Person-months per Participant
	1
	0
	24
	2
	0
	1
	28


	Objectives

To study the transformation of models consisting of a large number of model elements, and scenarios involving many models and many transformations.


	Description of work

T3.1 Model views 

Participants: Airbus, ARMINES (AtlanMod), IRIT, SOFTEAM 

Description:

Complex systems have a number of well-known characteristics [Barbero08]. Among these characteristics is the need to provide efficient mechanisms for multiple viewing of complex (large) models. With regard to this purpose, the use of model transformation to implement dynamic projection is essential. We propose in this task to experiment in this area of context-aware modelling. We will then use the latest version of the ATL virtual machine, which has been much improved recently. We will demonstrate how model transformation may help to provide different stakeholders, in real time, pertinent views on complex models.

The idea here is to design a DSL (Domain Specific Language) able to express views on models. Code written in this DSL will be compiled in ATL and used to extract pertinent views of any complex model.

T3.2 Megamodel for transformations Architecture

Participants: ARMINES (AtlanMod)

Description:

Being used on more than 200 sites, the ATL language has allowed accumulating internationally an important experience in the field of model transformation. The state of the art produced in WP1 will clearly show that building and using transformation is no more considered as an individual activity. Also the notion of single transformation is rarely found in isolation, especially when teams of developers work collaboratively. Usually people use long chains of transformations and very often they reuse only segments of these chains. No satisfactory tool is presently available to handle this complex situation (i.e., the presence of many models). AtlanMod has been working on the concept of a megamodel and this is of high interest here. We propose in this task to define concepts of a megamodel of transformations.


	Deliverables 

D3.1.1 Model views conceptual approach-preliminary


Month 12

D3.1.2 Model views conceptual approach-final



Month 18
D3.2.1 Megamodel for transformations Architecture-preliminary

Month 12

D3.2.2 Megamodel for transformations Architecture-final


Month 18




	4.3.5 Work package 4

	Work package title
	Galaxy distributed work support prototype

	Participant number
	1
	2
	3
	4
	5
	6
	Sum

	Participant short name
	Airbus
	AKKA
	Armines (Atlanmod)
	IRIT
	LIP6
	Softeam
	

	Person-months per Participant
	0
	22
	9
	9
	14
	30
	84


	Objectives

The WP4 will implement the Galaxy notions and mechanisms identified in WP2 and in WP3. The implemented prototypes will be validated by the WP5 case studies. The tools will be supported all along the use cases implementation.


	Description of work

T4.1 Architecture specification

Participants: Airbus, AKKA; LIP6, SOFTEAM
Description:

Specification of the open and flexible architecture: The goal of this task is to provide an open and flexible architecture for model driven collaborative development. The architecture should support collaborative units, collaborative unit synchronization and team communication. The architecture should be specified using the UML2 modelling language. Basic mechanisms for the collaboration architecture: Mechanisms such as universal id of elements or storage schemes will be studied in order to define the technical foundation of the architecture. Performance issues will be studied, in order to provide end-user acceptable collaboration services. This architecture will express how the principles related to model driven team collaboration elaborated in WP2 will be supported.
Core API (Application Programming Interface): the core API of the framework is intended to provide the common and minimum set of services to allow heterogeneous tools to interoperate in a collaborative scheme.

T4.2 Galaxy core framework

Participants: Airbus, AKKA, LIP6, SOFTEAM
Description:

The fundamental mechanisms and notions defined within Galaxy (collaborative units, synchronization mechanisms) will be implemented within the core Framework. The core Galaxy framework intent is to be reusable by partner tools, in order to provide them with the capability to support model driven collaborative development

T4.3 Tailoring the Collaborative MDE Process assistance for prototype implementation

Participants: IRIT
Description:

This task will adapt the generic collaborative MDE process defined in WP2, according to the requirements of prototype(s) to be implemented. Specific process-based assistance will be defined according to prototypes’ requirements and realistic objectives. More precisely, this task will define the assistance provided by the Galaxy process through a semi-automatic enactment.

T4.4 Open source Galaxy modelling Environment

Participants: Airbus, AKKA
Description:

This prototype will extend the TOPCASED open source tool, in order to support the Galaxy collaboration mechanisms. This task will study and implement improvements and extensions to TOPCASED in order to bring support of large-scale models. In particular, the concept of collaborative unit (from WP2) will be applied to model editors and model services, and the mechanisms of collaboration and synchronization defined in WP2 will be prototyped. The transversal tools from TOPCASED (version and configuration management, production management, change request management…) will also be improved to comply with this architecture.

T4.5 Megamodel for transformations and model views prototypes

Participants: ARMINES(AtlanMod), IRIT

Description:

These prototypes will provide some solutions to the two problems researched in T3.1 and T3.2. Based on the AtlanMod transformation tool, the two prototypes will be:

· A megamodelling tool supporting definition of chains of transformations involving many models. Transformation chains are often implemented using low-level solutions such as Makefiles or shell scripts (i.e., with command-line transformation engines), or Ant scripts (e.g., as supported by the ATL tool). This prototype will represent these chains as models, thus enabling more precise representations.

· A model-based views definition tool. This tool will enable the definition of viewpoints using and model transformation techniques, as well as the computation of views conforming to these viewpoints.

Corresponding case studies will be defined in T5.4.

The first prototypes will be distributed via Eclipse.org.

T4.6 Heterogeneous collaboration

Participants: SOFTEAM
Description:

This task will focus on prototyping extensions to the commercial Objecteering UML case tool, in order to demonstrate that existing tools can be enhanced using the Galaxy strategy. This prototype will investigate two aspects:

1 A “proprietary” homogeneous distributed support, that works with participants sharing the same Objecteering tool. In this scenario, a specific focus will be brought on performances and model size scaling, by also working on low level layers and storage formats for this purpose. The support of the notion of collaborative unit, and the mechanisms of collaboration and synchronization (from WP2) will be prototyped, in order to evaluate the best strategies practicable from an existing commercial toll perspectives.

2 An heterogeneous collaboration scheme, where the extended commercial tool collaborates with the open source Galaxy modelling environment (T3.2, T3.3), by reusing the Galaxy core framework mechanisms. This will in particular help defining the minimum and essential set of conventions that tools must share in order to collaborate in an optimized way, within a distributed model based development scheme.

T4.7 Collaborative annotation-based communication

Participants: IRIT
Description:

This prototype will provide an open source for group annotation. It will enhance communication and collaboration by consistency checking associated with one or more tools provided for development. We will provide a collaborative environment that can be used to add annotation as XML documents and to check the consistency of the collaboration.

It will contribute to enforce the consistency of the modelling process by adding rules that control the consistency of the collaboration through the exploration of these annotations, represented as metadata based on domain Ontology, and rules




	Deliverables 

D4.1
Architecture specification





Month 15
D4.2
Galaxy Core Framework





Month 21
D4.3
Tailored MDCD process assistance definition


Month 26
D4.4
Galaxy Modelling collaborative environment


Month 26
D4.5.1
Model views prototype





Month 26

D4.5.2
Megamodel for transformations prototype



Month 24
D4.6
Commercial tool extension for Galaxy



Month 26
D4.7
Collaborative annotation based communication


Month 28




	4.3.6 Work package 5

	Work package title
	Case study implementation and validation

	Participant number
	1
	2
	3
	4
	5
	6
	Sum

	Participant short name
	Airbus
	AKKA
	Armines (Atlanmod)
	IRIT
	LIP6
	Softeam
	

	Person-months per Participant
	25
	26
	7
	4
	6
	5
	73


	Objectives

The WP5 aims at implementing different scenarios using the Galaxy architecture and providing means to validate the proof of concept.

The scenarios implementation will consist in designing and developing simulated environments as closed from the real conditions as possible. An evaluation process will then be led based on metrics, measures, goals and any other available evidences. The collected data will then be analyzed with the purpose to validate the overall Galaxy architecture and concepts. In particular, these data will help to verify that the Model Driven Collaborative Development process has been correctly applied.


	Description of work

Evaluation of the results requires the collaboration of two roles, observers and observed (or users of the results). Therefore, this work package proposes to set up a test-bed environment, (i.e. a platform to conduct different types of tests: functional, performance, etc) which has a twofold purpose:

· To be able to run in realistic conditions a set of tests using the prototypes realized in WP4, following the study cases definition from task T5.1. 

· To evaluate the developed prototypes, based on T1.1 inputs (Definition of goals and metrics for the project) in order to validate them and provide feed-back. 

The work will be organized in two iterations, in the interest of being able to benefit from feedbacks and adapt if necessary the validation objectives. The activities will be split into the following subtasks.

T5.1 Definition of the study cases:

Participants: Airbus, AKKA, IRIT, SOFTEAM

Description:
This task takes in charge the definition of study cases and environment to be used with respect to WP objectives. More precisely, it will focus on:
· Definition of a set of use cases, according to issues listed in T1.1

· Definition of the tooling environment

· Definition of the IT environment (networks types, connection restrictions and bandwidth ... )

· Definition of the quantitative and/or qualitative goals for successful application of the results developed in WP3 and WP4

T5.2 Case Study implementation

Participants: Airbus, AKKA
Description:
The goal of this task is to implement selected study cases. In the first time, a conception of a test-bed environment will be realized taking into account practical restrictions. Subsequently, the test-bed will be setup in order to fulfill fixed objectives by by means of different methods (simulation, emulation, virtualization, etc.). Therefore, the 5.2 task will provide:
· Definition of the test-bed environment: the purpose is to re-create realistic constraints regarding data type, data volume, physical issues (network connections, physical machine…), deployment issues, etc.
· Implementation and set up of the test-bed environment: includes development of prototypes of the involved components

T5.3 Evaluation process

Participants: Airbus, AKKA, IRIT, LIP6, SOFTEAM

Description:
The objective of this task is to collect results, analyze them and evaluate the Galaxy architecture. This task will follow an incremental approach, providing next activities:
· Definition of the tool and procedure to collect the prescribed data

· Execution and validation of the evaluation, with data collection and experience gathering

· Analysis of quantitative and qualitative results and feedbacks to provide a validation synthesis

· Checking the application of the MDCD process (from WP2)

T5.4 Large and/or numerous models case study implementation

Participants: Airbus, ARMINES (AtlanMod)

Description:
This task will deal with case studies of large and/or numerous models. Therefore it will focus on:
· Implementation of a demonstrator of a megamodel handling the relations between models

· Implementation of a prototype of model-based views




	Deliverables 

D5.1.x
Use case X definition






Month 24

D5.2.1
Validation plan - preliminary





Month 20

D5.2.2
Validation plan - final






Month 27

D5.3.1
Validation report - preliminary




Month 27

D5.3.2
Validation report - final





Month 34

D5.4.1
Large and/or numerous models case study



Month 24


implementation-preliminary

D5.4.2
Large and/or numerous models case study



Month 27


implementation - final




4.4 Schedule for Deliverables and millestone

4.4.1 PERT diagram 
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4.4.2 [image: image15.png]TABLEAU des LIVRABLES et des JALONS (le cas échéant)/ Deliverables and milestones

Date de fourniture Partenaire
nombre demois | responsable du | nature du
Tachef | Deliverables | Intinlé et nature des ivrables et des jalonsf Title and compter de TOf livrablefjalonf livrable
Task | ao® substance of the deliverables and milestones Delivery date, in | Partner in charge of | Deliverable
months starting from | the deliverablel/ | nature
™ milestone
WEPO [Project management

D011 [Project presentafion 4 Airbus R

D012 |Activit report Every 6 months Airbus R
Steering committee meefing minutes (partners restricted|

D013z |distribution) Every 6 months Airbus R

D014 Consortium agreement 2 Airbus R

D015 [Final report 36 Airbus R

po2 Detailed report of dissemination actions 36 TRIT R

WL Objectives and Context

D11 Goal and metrics docurment 6 Airbus R

D121 State of the art 9 TRIT R

D122 Glossary 12 TRIT R

WE2 Conceptual model for MDCD

D21 Collaborative Unit Definifion 3 1IP6 R

D22 Synchronization mechanism 9 1IP6 R

D23 [Model Driven Team Communication 2 1IP6 R

D241 Collaborative MDE Process Modsling 2 TRIT R

D242 Collaborative MDE Process Assistance Definifion 15 TRIT R

WE3 Transformations and MDCD

D31 [Model views conceptual approach - preliminary 12 Aflanhod R

D31 [Model views conceptual approach - final 18 Aflanhod R

D32 [Megamodel for transformations Aschitecture- preliminary 2 Aflanhod R

D32 [Megamodel for transformations Architecture - final 18 Aflanhod R

WE4 Galaxy distributed work support prototype

Da1 [Aschitechure Speciication 15 Softeam R

Da2 Gelaxy Core Framework 21 Softeam P

D43 [Taiored MDCD process assistance definifion 26 Softeam R

Da4 Gelay Modeling collaborative environment 26 ARKA P

D451 [Model views prototype 26 Aflanhod P

D452 [Megamodel for transformations prototype 24 Aflanhod P

Das Commersial tool extension for Galazy 26 Softeam P

Da7 Collaborafive annofation based communication 28 TRIT P

WES Case study implementation and Validation

p5ix Use case X definition 24 Airbus R

D521 Validation plan - preliminary 20 ARKA R

D522 Validation plan - final Fil ARKA R

D531 Validation report - preliminary 27 ARKA R

D532 Validation report - final 34 ARKA R
[Large andior mumerous models case study implementation

D5.4.1 [preliminary 2 AttanMod P
[Large andfor numerous models case study implementation

D542 |final 27 AtlanMod 3




Gantt diagram 

4.4.3 Deliverables list
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5. Stragtegy for Results exploitation and IP protection

Airbus will exploit the results of Galaxy through their implementation in the tools of the OPEES platform (especially the TOPCASED/Papyrus model editor), which will be used to develop avionic system for the next aircraft program.

Galaxy addresses crucial issues encountered by AKKA’s main customers. AKKA will then benefit to work on the key concepts and technologies involved in large-scale models management that will be leveraged and implemented in future offered services. Thanks to Galaxy, AKKA plans to strengthen its developer teams that will acquire technical skills and hence increase its expertise in such domain. The capitalization of this work will allow AKKA to develop new added value services for its main customers like: Airbus, EADS-Astrium or Continental Automobile (Schaeffler Group). The revenues generated by the development of new services are estimated at 500K€.

SOFTEAM will provide extensions of its Objecteering case tool, enhancing the model driven collaboration support. This feature is highly valued on the market, and will provide SOFTEAM with a key market differentiator and high-level service. This will mean new extensions of Objecteering to sell, and a high end positioning of the tool. In addition, SOFTEAM will enhance the openness of the tool, by connecting to open source environments in a collaborative way. SOFTEAM will also provide consulting and support to help customers organizing their teams, and establishing collaboration, configuration management and version management policies in a mode driven approach.

A consortium agreement will be written and signed by all the partners within the first 6 months of the project. Its main points will be the following:

· EPL license will be adopted for software deliverables (at least for those developed for the TOPCASED platform)

· Some engineering data used for Airbus study cases might be confidential and then have restricted access.

· All engineering data belonging to Airbus study cases shall remain Airbus exclusive property at the end of the project.

· Despite the end of the research project, the pre-existing know-how remains the own property of each partner of the project. If a pre-existing know-how is required for a commercial exploitation of one of the common results of the project, an agreement will be set up to fix the conditions of this exploitation and the return of investment for the owners of the pre-existing know-how.

6. Consortium Organization

6.1 Description, adequacy and complementariry of the parteners

The main goal of the Galaxy project is to address the scalability issue for model driven developments of complex systems. This issue can be expressed in terms of management of big and numerous models, collaboration among large and evolving teams, coping with heterogeneity of development environments, definition of a process to govern such model driven developments. One of the main challenges of the Galaxy project is to face the collaborative aspect of the scalability issue, which is a transversal problem that requires multiple skills. As one can see below, all the partners - in particular academic ones ­ have specific and complementary experiences in coping with collaborative issues (complex systems analysis and design, view-based decentralized modelling, distributed architectures, team communication, open source-oriented development, collaborative process modelling, etc.). Galaxy partners will put their skills together in order to develop a synergy addressing the model driven collaborative development of complex systems.

6.1.1 Relevance of AIRBUS to the proposal

"Avionics and Simulation Products" department is Airbus internal supplier for embedded electronics and software. It develops, manufactures and supports embedded software and computers for different aircraft functions such as flight control, flight warning, maintenance and communication. Avionics and Simulation Products is also Airbus centre of expertise for embedded software and electronics. In the frame of Airbus research activities, a strong priority is given to maturity and productivity and therefore MDE is considered as a major subject for Airbus systems engineering. Airbus is very much involved in research works related to the implementation of MDE technologies for system engineering as shown by its investments in several R&D project on this theme (TOPCASED, SPICES, OpenEmbeDD, Domino, LambDa, SoCKET, …).

6.1.2 Relevance of AKKA IS to the proposal

“AKKA Informatique et Systèmes” is a French software house based in Toulouse, incorporated in early 1989. Since 1993, it has been qualified with conformity certificate ISO 9001. AKKA is now staffed with more than 800 people. In 2006, “AKKA Informatique & Systèmes”, previously named SILOGIC, took on a new dimension and joined with the AKKA TECHNOLOGIES group (5000 persons across Europe). AKKA’s ICT expertise covers the design and development of on-line applications (internet/intranet), notably supporting distributed engineering, model driven practices, large-scale architecture, knowledge management and video analysis, which constitute the main lines of the company’s R&D strategy. In the context of TOPCASED project, AKKA has worked on the TOPCASED Configuration Management (TCM) tool which has for objective to assist project configuration management in an distributed and collaborative environment.

AKKA’s sector of activity includes: Aeronautics, Air traffic control, Space industry, images processing, Industry and tertiary sector, Public administrations and services. Its main references are: Airbus, Air France, ADP (Airports of Paris), Amadeus, Astrium, CNES, ESA, Thales, Météo France, Rockwell Collins, DSNA, International Office for Water, French ministry of research, European commission.
Web-site: www.akka.eu. 

6.1.3 Relevance of ARMINES (AtlanMod Team) to the proposal

The ARMINES association was created in 1967, ensuring the efficient implementation of the research policy of the Ecole des Mines. Today, the various Ecoles des Mines rank first among the Grandes Écoles in France in terms of the volume of entrepreneurial research contracts undertaken and were given the Carnot label in 2006. ARMINES is involved in the project through a common research centre ARMINES

AtlanMod is the world leader computer science laboratory in the domain of Model Transformation. It is the father of ATL (the model transformation engine of the Eclipse platform) that is being used on more than 200 sites. ATL language has allowed accumulating internationally an important experience in the field of model transformation. AtlanMod is member of almost all program comities of international conferences that address model driven engineering. AtlanMod is member of the board of the Eclipse Modelling project which groups all eclipse project related to model driven engineering

6.1.4 Relevance of IRIT to the proposal

IRIT is one of the biggest French research laboratories in Computer Science. It has a strong reputation in Software Engineering in general, in Model Driven Engineering, Software Process Modelling and View-based modelling in particular. Major contributions of IRIT in these fields are the RHODES PSEE (an internal demonstrator to model and enact processes), the VUML (View-based UML) profile, the Neptune framework (developed in the Neptune European project), which is an open source distributed platform. IRIT was also an active partner in the TRAMs RNTL project  (proposition of a grammar-based approach to model transformations). It is currently involved in the TOPCASED project (leader of the WP5 package on Model Transformations), and is leader of the DOMINO project supported by ANR. IRIT is also a member of the partnership of SOCKET project.

Results of these contributions have been published in high level conferences and journals: Process modeling (SPIP journal [Tran05], ICSP [Lbath08], SEKE [Tran07]), View-based modelling and composition (RSTI-L’Objet journal [Nassar05], TOOLS [Marcaillou94], [Anwar08], MODELS [Ober08]).

6.1.5 Relevance of LIP6 to the proposal

Over the last few years LIP6 has developed a strong reputation within the modelling community as a major expert on model-driven development (MDD) in general and on the MDD Environment technologies in particular. The three major contributions of LIP6 in this domain are (1 - ModelBus) the conception and the development of a distributed infrastructure for managing modelling service interoperability, (2 – UML4SPM) the conception and the development of a language and an engine for software process definition and enactment, and (3 – Praxis) the definition and the development of model inconsistency detection engine. Two of these three major contributions have been realized in the context of two FP6-IP Projects (ModelWare and ModelPlex). The third one is currently prototyped. All those three major contributions have been published in major conferences and journals (ICSE, Models, ICSM, SoSym, EDOC). Here are the selected articles [Sriplakich06a][Sriplakich06b][Sriplakich06c][Blanc08]. LIP6 is also an active OMG member since 2002.
6.1.6 Relevance of SOFTEAM to the proposal

Founded in 1989, SOFTEAM has eighteen years' experience in methodology and modelling, and has been editing and distributing a model-driven CASE tool for 16 years. SOFTEAM has three main activities:

·
Case tool editing with the Objecteering case tool, which has been on the market since 1992,

·
Consulting: in new architectures, methodologies, SOA and MDA, 

·
Training: SOFTEAM provides training in related technical areas (languages, techniques, tools) and in methodological areas.

SOFTEAM is a 220 people company, based in Paris, and having subsidiaries in Saint Quentin en Yvelines, Rennes, Nantes, and Sophia Antipolis.

The Objecteering tool supports software modelling and MDA based development automation on the entire software development lifecycle. It is differentiated from the competitors by its strong code generation capacities, by its ability to drive entirely application development and by its unique customization capacities. SOFTEAM contributes to the UML standardization effort at the OMG. It influences the evolutions and knows in advance the direction of future standards and technologies. For its Objecteering case tool and for its consulting activities, SOFTEAM is conducting important R&D activities since its creation. 

Combined with its strong R&D efforts, SOFTEAM anticipates the future by continuously improving its tool functionalities, and its consulting offer. Areas such as component modelling, definition of UML profiles, MDA, SOA and support of methodology are typical focus of the R&D effort. SOFTEAM is currently working in optimizing the usage of MDA. The application of the tool on very large teams for very large models and on the entire scope of the system’s development is an important target on which SOFTEAM is continuously working. SOFTEAM will provide its experience in Model Driven field, from its OMG participation, and from its tool implementation knowledge. Model driven team collaboration is a hard topic, on which SOFTEAM has been working since 1991. The open source/commercial tool cooperation is a new topic that will enrich both perspectives (research-open source and commercial tool edition). A convincing success in this field may have a strong impact on the market.

6.1.7 Description of complementarities within the consortium

By leveraging the maturity of collaborative work in MDE, the Galaxy project has two main objectives.

First, Galaxy aims at providing the flexible architecture of the next generation collaborative frameworks. 

· By being the representative for final users, Airbus will ensure that the result of the Galaxy project will actually address industrial requirements regarding management of huge and heterogeneous models

· By being a commercial modelling tool editor, SOFTEAM will make sure to get practical results from the Galaxy project, that address the collaborative modelling issues, and that competitive advantages will be obtained from this project

· By being one of the major actors in Hi-Tech Consulting and Engineering Services, AKKA will benefit of the key concepts and technologies involved in large-scale heterogeneous models that will be included in future services. 

Therefore, different types of industrial participants (final users, tool editors, Hi-Tech and Engineering consulting) are involved in Galaxy project and foreseen the next generation of collaborative architectures.

Second, Galaxy aims at extending and strengthening scientific researches whose domains both target collaborative work and model driven engineering.

· Defining how model transformations have to be extended for collaborative work and defining how collaborative work can be used in the context of model transformations. This work will be realized by ARMINES (AtlanMod)

· Defining how communication will be supported in the context of a model driven collaborative work. This work will be addressed by IRIT

· Defining how distributed infrastructures can be used to address model driven collaborative work. This work will be addressed by LIP6.

As a conclusion there is a great complementarily within the consortium providing the right mix of maturation type activity and research type activity drawing a robust valorization channel from academic results toward industry.
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7.2 Links to related project WEB sites

http://www.messageautomation.com/products/validator.html
http://www.modelware-ist.org/
https://www.modelplex.og/
http://jazz.net/
http://www.topcased.org/
http://www.spices-itea.org/public/news.php
http://www.usine-logicielle.org/lambda/index_FR.html
http://openembedd.org/home_html
� In this document, we use the term developer as a synonym for architect, analyst, designer, programmer, tester, etc…
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