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[bookmark: _Toc147404015][bookmark: _Toc273742931]Executive Summary
The present document is the summary report of a gap analysis that has been made as a first step towards an executable plan for realizing an open source Modeling Platform on Eclipse. The starting point was a document describing the requirements for such a Modeling Platform from an end-user perspective. During the gap analysis, these requirements were expanded into more detailed capabilities, and the priorities for each of these capabilities have been defined. Then, existing Eclipse modeling projects covering the detailed capabilities were identified and analyzed to determine the level of support they are currently providing. The result of this analysis can be found in the gap analysis spreadsheets that accompany this summary report. 
With the information resulting from the analysis of existing Eclipse modeling projects, effort estimations for implementing the still missing support of the desired capabilities have been established. A subset of these effort estimations are related to the top priority capabilities. They are proposed to be added to the Eclipse Modeling Platform in a first iteration which could start in the 2011 calendar. The ultimate goal is to fully bridge the gap between the existing Eclipse modeling projects and the requirements in order to provide an open source Modeling Platform which meets the end-user companies’ needs.
This gap analysis will allow participating companies to understand what is currently available in the Eclipse modeling projects and where work is still required to either complete the functionality or bring it to a level where it can be used as part of a commercial development project. In addition, the gap analysis indicates how and in which order missing features and functionality should be addressed. 
To summarize, the contributions of this report are:
1. A break down and prioritization of the requirements originating from end-user companies, which intend to use the Modeling Platform as part of commercial development projects;
2. An analysis of the current state of Eclipse modeling projects which support the Modeling Platform requirements;
3. Effort estimation for bringing the Eclipse modeling projects to a level that satisfies the requirements.
[bookmark: _Toc273742932]
Introduction
The Eclipse Modeling Platform (EMP) is an industrial quality integrated software platform designed to enable a complete tool chain of model-centric tools used by organizations focused on model driven development. It will be based on existing Eclipse modeling technologies but focus on better integration, quality, scalability and usability for use by modeling professionals.
The Modeling Platform Industry Working Group (MPIWG) has defined the requirements and architecture, which will continue to evolve, based on experience and user feedback, of the EMP and will manage the EMP implementation and ongoing maintenance.  The MPIWG will be the forum for collaboration between the organizations investing in the EMP implementation.
The MPIWG produced a first version of a high-level requirements specification and a draft description of a modeling platform architecture. One of the next steps is for the requirements and architecture to be mapped onto existing Eclipse projects/components. This includes selection of Eclipse Modeling projects and other Eclipse projects that the Modeling Platform should be built upon, identification of missing functionality and services required to meet the requirements and an estimation of the amount of effort for realizing those.
This report presents the results of a gap analysis that was undertaken, by itemis, Geensys, and Zeligsoft on behalf of the MPIWG, to investigate the current delta between the requirements for an Eclipse based Modeling Platform and tools and the existing Eclipse projects/components. The gap analysis includes:
· A list of existing Eclipse projects which address requirements and/or services expressed in the Modeling Platform Requirements document and the Architecture description;
· A classification of these Eclipse projects in terms of activity/maturity;
· Identification of Modeling Platform requirements and/or services which are not or not completely covered by existing Eclipse projects;
· A work breakdown structure yielding the work packages which need to be realized for each Eclipse project to satisfy the missing Modeling Platform requirements and/or services; and
· Work package descriptions, including effort estimates and suggested priorities. The dependencies between the capabilities are included in the gap analysis but have not be explicitly included in this report which will be done as part of a second report that includes a roadmap. 
While the report focuses on the gap analysis other activities are necessary in delivering the modeling platform. These activities include project management, release engineering and integration testing. The effort estimations for these types of activities are also considered as part of this report.
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[bookmark: _Toc147404017][bookmark: _Toc273742933]Method
In this section we give a brief overview of the methodology we used for the gap analysis and the evaluation criteria we considered during our research in the requirements and projects.

[bookmark: _Toc147404018][bookmark: _Toc273742934]Phases
The gap analysis was divided into the following sequentially ordered phases:
[bookmark: _Toc147404019][bookmark: _Toc273742935]Phase 1
This phase was focused on capturing the end-user company requirements. The requirements were initially captured in Eclipse Modeling Platform Requirements and further elaborated in Modeling Platform Architecture. In a next step a mapping between the requirements and the architecture was produced. Then the requirements from the Modeling Platform Requirements Architecture Mapping document were used as the basis for the gap analysis. The later document also specifies the existing Eclipse modeling projects/components, which are relevant to the requirement.
[bookmark: _Toc147404020][bookmark: _Toc273742936]Phase 2
The requirements from Phase 1 are very coarse grained, which makes it hard to do a meaningful gap analysis. As part of the second phase for each requirement, more detailed capabilities were developed in order to be able evaluate whether the relevant projects/components supported the requirement. These capabilities are still at a very high level and would have to be further refined prior to implementation.
[bookmark: _Toc147404021][bookmark: _Toc273742937]Phase 3
In this phase the Eclipse modeling projects/components that were identified as relevant to a requirement in Phase 1, were evaluated to see if they supported each of the detailed capabilities. The purpose of this evaluation was to uncover any gaps that existed between the requirements and the current implementations. The evaluation also identified any requirements or capabilities that do not have a relevant project/component. In determining whether a gap exists, several criteria were considered including functionality, extensibility, scalability, usability, stability, robustness, maturity and documentation. During the analysis it showed that most of the detailed capabilities needed only functional improvements. It also proved impossible to evaluate all detailed capabilities with respect to all criteria within the given time frame. We focused on functionality and documentation. Whenever one of the other criteria, i.e. scalability, robustness, needed to be addressed it was rolled up into the functionality.
When a gap in capabilities was found an effort estimate for bridging the gap was determined. The estimates were done in close cooperation with project or technical leads of the respective eclipse projects.
It is important to make explicit that the effort estimates are a rough order of magnitude. This is due to the specificity of the capabilities for each requirement. The implication of this is that estimate is for an initial stable version, which might require further enhancements in a future iteration of the modeling platform. The effort estimates for each capability also include the effort to elaborate of the capabilities to make it explicit as well as unit testing and project management of the implementation.
[bookmark: _Toc273742938]Phase 4
The roadmap and process definition for bridging the gap identified by the gap analysis will be done as part of the final phase of the analysis. As part of the roadmap the explicit dependencies between requirements and or capabilities will be included.  The roadmap is not part of this report and will be delivered as a second separate report at the end of October 2010.

[bookmark: _Toc147404022][bookmark: _Toc273742939]Analysis Criteria
In performing the analysis of each of the projects/components against the capabilities several criteria were considered including functionality, customizability, usability, etc. In the table that follows a short description of each of the criteria that was considered is provided. In the analysis spread sheets the evaluation of the criteria are rolled up into the functionality discussion, documentation and effort estimate columns.
	Criteria
	Explanation

	Functionality
	An overall assessment of the functional capability of the evaluated project/component. 

	Customizability
	The extent to which a project/component can be customized to an end-user company’s specific way of working. Note that in contrast to the Extensibility criterion (see below), this does not require the addition of new functionality, but just the ability to shape what already exists in the tool to suit specific needs.

	Extensibility
	The ability to add new functionality to bring it up to the end-user company’s needs.

	Scalability
	The ability of the project/component to:
   Deal with large models (e.g. hundreds of thousands of elements); and
   Be used by large distributed development teams (e.g. hundreds of developers).

	Usability
	An assessment of a project/component capability’s usability. This may be a function of customizability, performance, extensibility and documentation.

	Interoperability
	An assessment of a project/component to interchange its content with other Eclipse-based tools.

	Documentation
	An assessment of a project/component level of end-user documentation and guidance if applicable. 
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[bookmark: _Toc273742940]Gap Analysis Results
This section summarizes the results from the gap analysis. We present estimates for all requirements on a detailed capability basis. These can be found in the spreadsheets referenced in the appendix. Figures in this section are aggregated on high-level requirements themes. 
While the gap analysis focuses on identifying and estimating the technical gaps between requirements and actual projects additional activities are necessary in delivering the modeling platform. These activities include project management, release engineering/management and integration testing. The effort estimates for these types of activities are on a percentage basis of the development effort.
It should be noted that until there is funding for projects and resources allocated for the development the number of features that can be developed within 2011 remains open.
Given the amount of work to be done, it is likely that the MPIWG will have to further refine the priorities of the “2011” features. The planning part of this document will have a closer look at this issue.
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[bookmark: _Toc273742941]Effort estimates for required functionality
The following table summarizes the effort estimates for the requirement themes and categories identified for the Modeling Platform. It provides the effort estimates for the 2011 calendar year which could correspond to the first iteration of the Modeling Platform implementation in a separate column. The capabilities that are covered by the 2011 estimates are those identified as priority one. The total effort estimates cover all of the capabilities of all requirements in each requirement category (i.e., including the priority one capabilities).
It is important to note that the effort estimates are in fact rough order of magnitude estimates. That is, since the requirements and capabilities are at a fairly high-level, the effort estimates carry with them a certain margin for error. The implication of this is that the effort estimates should be considered as budgets for realizing the requirements up to a certain level of completion, and that further effort may be required in future iterations to improve the functionality.
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[bookmark: _Toc273742942]Effort estimates for project management, platform integration and integration testing
A successful realization of the Modeling Platform requires that it be well managed and tested. Therefore, in addition to the effort estimates for bridging the gap between existing and required functionality it is also necessary to consider the effort for managing the project and coordinating the release of the modeling platform. This effort includes ensuring that the work packages are delivered in a coordinated effort and that they (the work packages) satisfy their requirements. 
While each of the work packages will be delivered at a high quality and meet their requirements this does not preclude integration problems. The effort required to perform integration testing of the different work packages included in an iteration of the Modeling Platform must also be considered. This integration testing will ensure that all components of the Modeling Platform work well together.
The following table provides estimates of the additional effort as a percentage of the implementation effort. Note that project management and unit testing of the individual requirements and capabilities are included in their respective effort estimates.
	Category
	Additional
Effort [%]

	Project Management
	25

	Platform Integration
	5

	Integration Testing
	25



[bookmark: _Toc273742943]Summary
The gap analysis attempts to identify what functionality would need to be implemented and the effort it would take to achieve an integrated commercial grade modeling tool platform on Eclipse. This is based on requirements collected from potential end users of such a modeling tool platform as well as what is currently available as Eclipse open source projects. There are a large number of Eclipse open source projects that contribute various capabilities, which would be required in a modeling tool. The issue that the gap analysis attempts to address is to consolidate all the required components into a coherent picture and then identify what capabilities are missing or inadequately realized within the existing Eclipse projects. Given that, an attempt has been made to estimate how much effort would be required to close these gaps. In addition, priorities have been assigned to various capabilities, based both on end user input, as well as the authors’ own experience as to what is critical, and what could be deferred.
The intent of performing the gap analysis is to help plan out how an open source modeling tool platform on Eclipse could be realized. It is expected that participating companies will now use the gap analysis report to help determine what projects they want to support, and to what degree. By providing this support, participating companies have the chance to share the effort and investment of realizing an industry quality open source modeling platform which each of them can use for their own model driven development projects and toolsets.
It needs to be emphasized that the effort estimates expressed in this analysis are imprecise and are only a rough indicator of the effort that will really be required. Prior to committing development resources and starting the implementation, a selection of the capabilities to be realized first would have to take place. In addition, a more detailed definition of the scope to be covered in the first development iteration needs to be provided for each of them. Without that it would not be possible to determine a realistic schedule.
Although the gap analysis is considered completed, participating companies are highly welcome to comment on this gap analysis. If it turns out that something vital is missing or some issues should be addressed in a different way then it will still be possible to take such feedback into account by adjusting the roadmap document which is due by end of October, 2010.
The report authors would like to thank Andreas Graf, Ed Merks, Eike Stepper, Geensys, Gonzague Reydet, itemis, Kenn Hussey, Sébastien Gérard, Steffen Stundzig and Zeligsoft for their contribution to and assistance in conducting this analysis. 
[bookmark: _Toc147404025][bookmark: _Toc273742944]Appendix A: Eclipse Modeling Platform Requirements
The “Eclipse Modeling Platform Requirements” document is the basis for the gap analysis. It provides the requirements and use cases that were elaborated into the capabilities used to perform the gap analysis and effort estimates.
The document can be found at:
[image: ][image: D:\Documents and Settings\rsezestre\Mes documents\Mes images\Geensys.gif][image: ]
http://wiki.eclipse.org/images/c/c0/MP_Requirements_Details_1_0_April_27_2010_.pdf
[bookmark: _Toc147404027][bookmark: _Toc273742945]Appendix B: Eclipse Modeling Platform Architecture
The underlying architecture for the modeling platform can be found at:
http://docs.google.com/Doc?docid=0AeLcEWPBzTciZGhqd21tODRfNmRoN3J3ZGd0&hl=en
A mapping between the requirements and the architecture can be found at:
https://spreadsheets.google.com/ccc?key=0AuLcEWPBzTcidF9PVkczbjliTFJNZ2UzS3FxS2dORVE&hl=en
The same mapping is also included on the summary tab of the gap analysis spreadsheets (see Appendix C for details).
[bookmark: _Toc273742946]
Appendix C: Gap Analysis Spreadsheets
The gap analysis was captured in a series of sheets within a common gap analysis spreadsheets document. They provide the detailed capabilities for each requirement, whether and to which extend they are supported and an effort estimate for closing the gap. Each requirement category was allocated to a separate sheet and is reflected in the name of the sheet. For example, sheet E2. Toolset Management provides the details for the E. Governance / 2. Toolset configuration and management requirements.
The following table describes the columns in the spreadsheets.
	Column
	Explanation

	Category
	The general category of requirements 

	Requirement name
	The specific requirement

	Req. Id.
	The unique id of the requirement 

	Priority
	The priority of the detailed capability with 1 being the highest

	Detailed capability
	A more fine-grained capability required to support the corresponding requirement

	Open source tool(s) evaluated
	The specific Eclipse-based tool that provides the detailed capability and for which the evaluation was done (NB: in some cases, more than one tool may be evaluated against a given capability)

	Functionality::Discussion
	An overall assessment of the capability of the evaluated tool compared to the level desired by an end-user company.

	Functionality::Est.Effort
	An estimate of the effort required to bring the capabilities of the evaluated tool to the level desired by an end-user company. At present, the granularity chosen is in terms of person-months. That is, the minimal unit of development and related work is assumed to be 1 person month. 

	Total estimated gap effort
	The simple sum of all efforts against a tool capability

	Potential developer group
	A list of possible development organizations capable of performing the additional work to bring the tool up to what is required. Note that it is hoped that at least some of these organizations will either provide or verify the effort estimates.

	Requirement Effort for 2011
	The sum of the efforts against all priority 1 tool capabilities behind a requirement

	Total Requirement Effort
	The sum of the efforts against all tool capabilities behind a requirement



The initial “Requirements Architecture Mapping” document provided a mapping of the Modeling Platform requirements onto the relevant Eclipse modeling projects/components and/or services in the Eclipse modeling platform architecture. This document was used for determining which projects/components and/services to analyze for each requirement. This document has been included as Summary sheet in the gap analysis spreadsheets.
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[bookmark: _Toc147404028][bookmark: _Toc273742947]Appendix D: Information Sources
The sources of information used in preparing this supporting document included (but was not limited to) the following:
[bookmark: _Toc147404029][bookmark: _Toc273742948]Bugzilla
Likewise, Bugzilla (see https://bugs.eclipse.org/bugs/) was used as a source of metrics (provided by project leads) about the number of bugs against the various projects.
[bookmark: _Toc147404030][bookmark: _Toc273742949]Developer Mailing Lists
In some cases, metrics were provided (by project leads) based on developer mailing list activity (see http://www.eclipse.org/mail/).
[bookmark: _Toc147404031][bookmark: _Toc273742950]Eclipsepedia
Eclipse projects are increasingly using the wiki as a place to put their up-to-date documentation. This was often a more valuable resource than the static home pages.
[bookmark: _Toc147404032][bookmark: _Toc273742951]Newsgroups/Forums
Similarly, some project leads provided metrics based on the newgroups/forums (see http://www.eclipse.org/forums/) for their projects.
[bookmark: _Toc147404033][bookmark: _Toc273742952]Project Leads
Project leads were asked to provide input on the various criteria (in particular, the technical criteria) for their projects.
[bookmark: _Toc147404035][bookmark: _Toc273742953]Project Web Pages
Information on the various projects is inconsistent at best, and in a lot of cases out of date, but some useful information was found on the project home pages.
[bookmark: _Toc147404036][bookmark: _Toc273742954]Project Source Code Repositories
The most accurate and up to date information on a particular project can be found in the source code repository for that project. More specifically, some analysis required looking at the source code for the project to determine if a particular capability was supported or for providing an effort 
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