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Thisisthe public version of the Description of Work of the
FLOSSMETRICS project. It has been stripped from some
confidential information, but otherwise, it is almost a copy of the
original document, version 3.0.

The version identifier of this document (3.0-public) reflects this
origin.
Mor e information about the FLOSSVIETRICS project can be found
at http://flossmetrics.org
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Changesto FLOSSMETRICS Dow 2.0

This section summarises the changes performed to the version 2.0 of the FLOSSMETRICS
Description of Work document.

- Duethe accumulated delay in the project, the duration of the project is extended 6
months. From 30 to 36 months, starting in September 2006 and ending in August
2009.

- Thedelayed deliverables have been rescheduled to be finished according to the new
duration of the project.

- The 6 month extension implies the addition of two more "Progress Report” (WP12
Management) deliverables into the timetable.

- A transfer in the effort (2,5 MM) between UM and AUTH partners has been
performed. This means a change in the budget of the two partners but not in the
overall cost of the project.
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1. Project Summary

Industry, SMEs, public administrations and individuals are increasingly relying on libre
(free, open source) software as a competitive advantage in the globalising, service-oriented
software economy. But they need detailed, reliable and complete information about libre
software, specifically about its development process, its productivity and the quality of its
results. They need to know how to benchmark individual projects against the general level.
And they need to know how to learn from, and adapt, the methods of collaborative,
distributed, agile development found in libre software to their own development processes,
especially within industry.

FLOSSMETRICS addresses those needs by analysing alarge quantity (thousands) of libre
software projects, using already proven techniques and tools. This analysiswill provide
detailed quantitative data about the development process, development actors, and devel oped
artifacts of those projects, their evolution over time, and benchmarking parameters to
compare projects. Several aspects of libre software development (software evolution, human
resources coordination, effort estimation, productivity, quality, etc.) will be studied in detail.

The main results of FLOSSMETRICS will be: ahuge database with factual details about all
the studied projects; some higher level analysis and studies which will help to understand
how libre software is actually devel oped; and a sustainable platform for continued, publicly
available benchmarking and analysis beyond the lifetime of this project. With these results,
European industry, SMEs, as well as public administrations and individuals will be able to
take informed decisions about how to benefit from the competitive advantage of libre
software, either as a devel opment process or in the evaluation and choosing of individual
software applications. The project methodol ogies and findings go well beyond libre software
with implications for evolution, productivity and development processes in software and
servicesin general.
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2. Project objectives and state of the art

The main objective of FLOSSMETRICS isto construct, publish and analyse a large scale
database with information and metrics about libre software development coming from several
thousands of software projects, using existing methodol ogies, and tools already devel oped.
The project will also provide a public platform for validation and industrial exploitation of
results.

In recent years, libre (free, open source)! software has developed as anovel form of
collaborative production. Since its origin as a collaboration between individual volunteers, it
has seen tremendous success, both in terms of the commercial and technical strengths of the
produced software itself, but also as a model of organisation and development: open source
software is arguably one of the best examples of open, distributed models for production and
development that exists today. What is more important, from the point of view of the classical
approaches to development methodologies by groups of professionals (and specifically from
the point of view of the classical concepts of software engineering), the modelsused in libre
software development are innovative in several ways, to the point that they are only
recognized as valid models at all since they have actually produced mature and stable
software: any previous theoretical analysis would have probably concluded that libre
software development was not capable of producing any sustained, useful output.

In this context, FLOSSMETRICS will analyze in depth, from a quantitative point of view, a
large quantity of projects, using mainly publicly available data sources. This analysis will
help to better understand the landscape of libre software development, and to obtain factual
data about it which can be used to improve libre software development itself (be it donein
volunteer or corporate contexts), and to identify interesting practices that could be used in
other contexts, but also to obtain indicators and data useful for companies willing to use libre
software, or for public administrations intertested in its promotion or adoption. In addition, a
huge database with quantitative data about thousands of libre software projects will be made
available for the use of other research groups, what hopefully will act as a motivator to
increase the empirical research on libre software development (and on software development
in general).

Current state of the art

Despite the recent advances on the study of libre software devel opment models, there is no
such thing as amanual of libre software development (a document which would compile
good practices, identify common known problems needing to be addressed, success strategies,
etc.), and we are still very far away from that point. We only have detailed systematic
descriptions of just afew of the libre software projects which have produced useful software
packages, and alot of gaps continue to exist in our knowledge of how the role of developers,
external contributors, their structure and organisation, etc, affect the output of alibre software
project, its productivity and growth, and on the devel opment model used by it.

The FLOSS project (funded by IST/FP5) resulted in the single largest knowledge base on
open source usage and devel opment worldwide, and filled some of these gaps, at least in our
understanding of the economic and software development models behind open source. Of
particular relevance, the FLOSS project included a quantitative authorship analysis of 25,000
open source projects (the largest database of authorship information in libre software projects

1In this description of work we will usetheterms libre software to refer bothto free software and open source
software , according to the corresponding definitions by the Free Software Foundation and Open Source Initiative, thus
avoiding the connotations of both terms, which are rejected each by many actorsin the community. Libre iswell
understood by most English speaking people, doesn't have the meaning gratis , and is quite natural for romance languages
speakers. Because of these reasons, it has been used in the past, specialy in European contexts and more widely in the
acronym FLOSS.
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to date). In the context of the CALIBRE coordinated action (funded by | ST/FP6) some
actions are being taken towards getting quantitative data from alarge collection of libre
software projects? (forming probably the most comprehensive database to date with some
development-related information about tens of projects, and raw information from CVS
repositories from thousands of projects). These studies databases, and the studies performed
on them, have helped to better understand libre software devel opment.

However, those results can be considered as starting points in the field quantitative data
collections about libre software development: awide field is still uncharted in relationship
with the massive retrieval of datafrom public development repositories, and there exists still
little knowledge in the form of empirical, proven facts regarding open source projects  what
forms of organisation and development exist, what is the relationship between organisation
quality and sustainability, what forms of development are the most reliable. Indeed, even
simpler questions  how do developers interact, how dependent are projects on one another,
how responsive are they to bug fixing and other user requirements, how productive are
developers, really  have no objective answers.

Other studies do exist on libre software devel opment, but they are usually devoted to only a
handful of projects. Of these, the studies on the Linux kernel, GNOME, Apache and Mozilla
are the more detailed and known. Although they miss the larger landscape of the whole world
of libre software development, they do show interesting details of the development model of
the specific projects studied, and of the resulting software products. However, only with
reliable data about alarge quantity of projects would it be possible to start venturing sound
theories about libre software development models, their advantages and problems, the
identification of best practices and success strategies. In other words, until we have such data,
with enough detail, about the historic evolution of alarge number of projects, we can expect
little advance on our understanding of this new way of developing software.

Enhancing the available information

FLOSSMETRICS aims to develop a base of such data, and build upon it by applying
analytical models and techniques. Fortunately enough, libre software projects are known for
their open devel opment processes, during which huge quantities of information about the
project are made available in the Internet, in many cases in data formats simple to retrieve and
parse by using automated tools. For instance, version control systems (extensively used in
libre software projects since several years ago) provide very detailed information about who
was doing what and when, and about the historic evolution of the source code itself. Public
mailing lists and forums provide alot of information about the communication channels used
in the system, and about the decision making process. Bug tracking systems provide details
about the problems found with the software, and the way they are solved. All these (and
more) data can be retrieved, stored and later analysed in an automated way, with frequent and
continuous (also automated) monitoring and updates. Once the data for alarge quantity of
projectsis available in comparable conditions, comparative and statistical analysis can be
performed in a scale completely without precedent in the history of software engineering. The
available datawill aso be used to calibrate simulation models of libre software development,
which will be avaluabletool in order to predict the future of the development or to perform
various what if scenario analysistesting different libre software management tactics.

Furthermore, in terms of productivity studies and cost/effort estimation models for software
development, industry-popular models such as the COCOMO and COCOMO |1 series® and

2Some preliminar results, provided by URJC, one of the partnersin this projects, are already available at
http://libresoft.urjc.es

3http://sunset.usc.edu/research/ COCOM Ol I/ resp. Boehm, B.W. (1981). Software Engineering Economics, Englewood
Cliffs, N.J.: Prentice-Hall; and Boehm, B.W., Abts, C., Brown, A.W., Chulani, S., Clark, B.K., Horowitz, E., Madachy, R.,
Reifer, D.J. & Steece, B. (2000). Software Cost Estimation with COCOMO |1, Upper Saddle River, N.J.: Prentice Hall.
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other cost/effort estimation techniques are hampered by their dependence on data under non-
disclosure agreements. The information obtained by the FLOSSMETRICS project would
significantly enhance the available information, based on empirical datafar greater than the
empirical basisfor any (proprietary) software similar study that exists today.

Main objectives of the project

The main aim of FLOSSMETRICS is to construct, publish and analyse alarge scale database
with information and metrics about libre software development. Using existing
methodologies and tool s devel oped by members of the consortium, we will perform
guantitative analysis of previously performed only on several dozen projects on several
thousand software projects, for the first time allowing analysis and benchmarking based on
robust large scale evidence. FLOSSMETRICS will provide a public platform for validation
and industrial exploitation of results.

The main focus of this project is on the development activities in libre software projects,
including the actors (devel opers), the artifacts (including the produced code) and the
processes. In the short term, a complete, up-to-date view of the situation of thousands of libre
software projects, and some of their interrelations will be provided. In the long term, the
studies made possible by the data obtained will allow the identification of techniques and
procedures for estimating the future of a project with a certain probability, when its past is
compared with similar projects (which would be of great importance for alibre software
project leader or core developing team). An additional goal is to get enough data to measure
the productivity and development rate, with the final aim of getting accurate estimators for
libre software projects.

Tasks to be performed
The project will perform the following tasks (details are in the work package descriptions):

* |dentify and evaluate sources of data and develop a comprehensive database structure,
built upon the results of CALIBRE (WP1, WP2)

* Integrate already available tools to extract and process such data into a compl ete platform
(WP2)

* Build and maintain an updated empirical database applying extraction tools to thousands
of open source projects (WP3)

* Develop visualisation methods and analytical studies, especially relating to
benchmarking, identification of best practices, measuring and predicting success and
failure of projects, productivity measurement, simulation and cost/effort estimation (WP4,
WP5, WP6, WP11)

» Disseminate the results, including data, methods and software (WP7)

* Providefor exploitation of the results by producing an exploitation plan, validated with
the project participants from industry especially from an SME perspective (WP8, WP9,
WP10)

M easurable indicators

The FLOSSMETRICS project workplan is designed to ensure both the fulfilment of the goals
of the project and the monitoring of its success. In addition to the list of deliverables that
allow for a detailed monitoring and evaluation of the output, some additional indicators are
defined below:
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Measurable indicators of success (over FLOSSMETRICS project duration)  Count

(minimum)
Total number of libre software projects studied 5,000
Total number of workshops established by participants 7
Total number of academic publications and presentations related to the project results 15
Total number of citations in the trade press or media 20
Number of visits (lasting less than a week) to FLOSSMETRICS dissemination website (*) 100,000
Number of SMEs and industry representatives contributing to exploitation plan 15

(*) Number of visits to the website will be evaluated as the number of distinct (for a period of a
week) visitors (estimated through the use of cookies, unique IP addresses, or similar techniques).
That is, if the same visitor visits the site more than once during the same week, that would be counted
asjust onevisit. But if the same visitor visits the site twice, in different weeks, that would be counted

as two visits.
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3. Participantslist

Partic. Partic.

Participant name

Participant Country Dateenter Date exit

Role No. short name project project

CO 1 Universidad Rey Juan URJC ES Monthl  Month 36
Carlos

CR 2 University of Maastrich UM NL Month1l  Month 36

CR 3 Wirtschaftsuniversitaet ~ WUW AT Monthl  Month 36
Wien

CR 4 Aristotle University of AUTH GR Month1l  Month 36
Thessal oniki

CR 5 Conectastr.l. Conecta IT Month1l  Month 36

CR 6 Zea Partners ZEA BE Month1l  Month 36

CR 7 Philips Medical Systems PMS NT Monthl  Month 36
Nederland B.V.

Annex | to the contract, page 10 of 61



FP6-2005-1ST-5 SSA FLOSSMETRICS (DoW v3.0-public, abridged version)

4. Relevance to the objectives of the I ST Priority

This project directly supports the goals of IST Priority Objective 2.5.5, Software and
services .Thisobjectiveamsto support the competitive position of European software
industry (notably SMEs) in more globalised and service-oriented markets ,by creating and
extending open and interoperable platforms, methodol ogies, middleware, standards and
tools and the simple and lowcost creation of new types of services and applications .
Europe leads the world in the development of open source software?, and a better exploitation
of thisleadership by European industry is key to Europe's position in a globalised market.
Open source software is one of the main driving forces behind the shift from product to
service-orientation in the software industry today, and exploitation of this by European
industry and SMEs will be key to their competitiveness. The low-cost rapid-prototyping made
possible by some open source technologies such as Plone, Zope, and scripting languages like
PHP and Perl are one reason new services and applications are often open source based.
Indeed, most leading service-oriented commercial sites worldwide (Google and Amazon
being the best known) are strongly based on libre software technologies, due to some of their
intrinsic properties, such as reliability, adaptability, efficiency, etc.

This project supports the specific focus areas 3, 4 and 5 of the Priority Objective 2.5.5. Itis
crucial for Research into technologies specifically supporting the devel opment, deployment,
evolution and benchmarking of open source software  through the extensive benchmarking
and long-term evolution tracking (over 10 years) of open source software. It will provide data
and analysis to support Focus area 3, Investigation into the use of open source models for
improving software engineering .The proposed action devel ops, implements and collects
extensive measurements of agreed indicators of productivity and quality and through its
study of productivity  substitution cost aswell asreal cost of open source codebases — will
result in a measurement of the economic impact of OSS .

The data and analysis will support Focus area4, Foundational and applied research to
enable the creation of software systems with properties such as self-adaptability, flexibility,
robustness, dependability and evolvability ,all of which are claimed to be among the
advantages of open source software devel opment. Through the automated analysis of source
code and other artefacts of FLOSS development, (WP1-4) as well as through the analytical
studies (WP5, 11), FLOSSMETRICS will address the focuson high level methods and
concepts ... for systemdesign . In particular, through the analysis of dependencies between
projects at the code, module and developer levels and the user feedback mechanism, the
project addresses in detail the topics of collaborative and distributed devel opment; end-user
development .

And as a Specific Support Action, this project will of course support Focus area 5, Support
actions contributing to the achievement of this strategic objective .Asall the results will be
publicly available, including the databases and knowledge sets made available in
interoperable open standard formats, it will allow synergies with other research including
RTD projectsand should help reduce fragmentation of research effort and build a critical
mass of support for consensual action and agenda-setting .

FLOSSMETRICS will provide for the widest possible use of results may be promoted
through the use, extension ... of open source software , and the use, extension and creation
of open standards specifically for the interoperable exchange of metadata on software
quality and benchmarking. The consortium involves strong industrial users[PMS] join
forces with software and service suppliers [ZEA and Conecta, both SMEs] in building
common platforms and applications [benchmarking, quality and productivity metrics] with
support of academic research partners .It supports indirectly the goal of International

“4In terms of share of all developers, according to the EU (FP5) FLOSS survey as well as the Stanford FLOSS-US survey
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cooperation, notably with China or India, especially in the field of free and open source
software asthe lead partners UM/MERIT and URJC are both leading the on-going FP6
FLOSSWorld project which includes studies of free/open source software devel opment
techniques and differences among consortium member countries: the consortium includes the
top software research and industry organisations in India, China, Brazil, Maaysia, South
Africa, along with external support from Japan and USA (Stanford). The infrastructure and
benchmarking facilities provided by FLOSSMETRICS will be easily implemented in these
countries through the partnerships developed in FLOSSWorld.

An improvement in the development process of projectsis expected to arise from various
enabling factors resulting from the research carried out in the FLOSSMETRICS: the ability to
measure development activity in detail and monitor it in comparison to past performance and
to other projects; the ability to measure, categorise and benchmark projects based on the
(socio-economic) organisational structure of their contributing developers as well as the
(software engineering) organisational structure in terms of dependencies between software
components. The FLOSSMETRICS predictive models, identification of best practices, and
cost/effort estimation model would also clearly provide a platform for improvement of open
source development.

Although not a development environment in itself, the tools integrated and knowledge base
developed by FLOSSMETRICS, together with the interface and visualisation systems (WP6)
will form an integral input to any future open source project's Open and modular
development environment by providing a continually updated reference (WP3,4,5) against
which a project's technical, organisational and structural progress can be measured and
benchmarked. Thiswill also provide support to Focus area 2 of Objective 2.5.5, allowing the
evidence-based development of Principles, methodologies and tools for design,
management and simulation of complex software systems .

Asan SSA, FLOSSMETRICS also adds special value for research from an industrial
perspective. Although the main parts of the research are being conducted by University
members of the consortium, the strong interest and involvement from the industrial/SME
partners ZEA and Conectais clear. Furthermore, the interest expressed in the
FLOSSMETRICS project by industry, specifically by PM S as a partner, proves the value of
the research in this project to industry. As can be seen by the roles envisaged for collaboration
with industry (see section 6.2 and workpackage WP8-10) the results and ongoing research
and technology development of the FLOSSMETRICS project is expected to lead to
significant industrial and SME exploitation of the results, well beyond the participantsin this
project.

Currently, the EU already leads in the usage and development of open source software, and
after the FLOSS and other projectsit isaso aleader in research in this new field. The
FLOSSMETRICS project aims to maintain thislead in a competitive global environment,
especially in the domain of next generation methodologies for software engineering and
development, and the growth of a globalised and service-oriented industry in both primary
and secondary software sectors.

It isaso important to notice that this project is conceived as a seed for further analysis, and
for the set up of a permanent infrastructure of libre software projects analysis (something
along the lines of an automated libre software observatory). In the best libre software
tradition, all integrated tools and results will be released as libre (free, open source) software,
and all the datawill be made available in an easy to search and retrieve way. It is expected
that these actions, alongside the more classical dissemination activities will help to make the
results of the project a de-facto standard on the libre software engineering world. The interest
of PMSin particular, which plans to use the tools and benchmarking system a'so to study the
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efficiency of itsinternal (proprietary) software development shows that the results are
certainly not limited in relevance to open source software, but are highly relevant to the
classical, proprietary software engineering world and the full spectrum of the software
industry.

FLOSSMETRICS will aso provide support to IST Priority Objective 2.5.8, ICT for
Networked Businesses in particular for Focus areal, providing an open-source
environment and suitabl e operative models enabling small- and medium-sized organisations
to cooperate . For successful operation in an open-source environment it is crucial for SMEs
to know what makes open source-based cooperation - dynamic virtual organisations -
function effectively. SMEs aso need to know whether such cooperation isviable.
FLOSSMETRICS's benchmarking and productivity data provides insights into the economic
sustainability of such efforts, and WP8 (led by Conecta, an SME that works in an open source
environment) will examine the implications for SMEs in particular.

Finally, while not in this call, FLOSSMETRICS a so supports the goals of IST Priority
Objective 2.3.2.3 from the IST Workprogramme, Open development Platforms for software
and services . This objective aimsto build open development ... environments for software
and services providing the next generation of methodologies, ... and tools to support
developers ... in the production of networked and distributed software systems. Open source
software is the most widely used production system for networked and distributed software
development. FLOSSMETRICS aims to build tools and apply them in a publicly accessible
and widely disseminated (WP7) open environment to facilitate the improvement of software
development in open source projects, thus clearly meeting this objective of the IST Priority.
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5. Potential impact
Proven previous impact

The IST/FP5 FLOSS project had tremendous impact. Since the release of the final report in
June 2002, there have been over 15,000 visits a month to the FLOSS web site and report.

FLOSS |, created as a project acronym, has now become awidely accepted generic term
bridging the confusing gap between the terms Free (or Libre) Software and Open Source, and
has even been recommended as a generic term by people like Richard Stallman, founder of
the Free Software Foundation. A search on Google shows over 75,000 websites referring to
the FLOSS project® and severa mirror sites duplicating the final report in its entirety. The
project findings were covered by most major industry publications worldwide and press
reports in several languages. The FLOSS team has proved successful at following up on the
experience of the FLOSS project, with the acceptance of the successor FLOSSPOL S project
as among the first contracts to be signed under the IST FP6. Developers were the most
interested in the FLOSS results  the developer survey and quantitative authorship analysis of
over 25,000 open source projects were the most downloaded parts of the FLOSS report.
Similarly, the Orbiten Survey of source code authorship of 5,000 open source projects  the
first of itskind when released in 2000  had 100,000 downloads within afew days. The
FLOSSWorld press release led to 50 000 links on Google (and over 100 press articlesin over
30 languages) within 3 weeks of its publication, in the second month of the project.

FLOSSMETRICS is expected to have no less an impact within the community of developers,
users, industry and those who study the libre software phenomenon, since the issues
addressed  especially in the depth and scope proposed  have rarely been examined before,
and certainly not in terms of the proposed comprehensive extraction and analysis of empirical
data. The FLOSSMETRICS project will have a broad impact on the academic research and
policy communities through the sustainable, public and open design of the planned empirical
database, providing a continually replenished source of further research well beyond the end
of the project. Similarly, this sustainability will provide a continuing support environment for
open source developers.

Impact in the software domain

The impact of the project is expected to be large in the libre software development ream (and
probably in the whole software development landscape). First of all, FLOSSMETRICS is
expected to produce the most complete and detailed view of the current landscape of libre
software development currently available, providing not only a static snapshot of how libre
software projects are performing now, but also (in some aspects) providing historical
information about the last ten years of libre software development. In addition, since all of
thiswill bein the form of quantitative data made available to other researchers, it is expected
that the project, and the methodol ogies and data collections produced by it, become a
mandatory reference for further studiesin the field.

From the software development point of view, the quantity of data available about how libre
software is developed will also be of great value, both as a contrast for studiesin the
proprietary software world, and as data about software on which to test and check any generic
model about software development. The dataset produced by the project will be not only the
largest in the context of libre software development, but for sure one of the largest and more
comprehensive in the whole field of software development. Thiswill alow researchers
especially from software engineering to test several assumptions and models currently
debated, including new software development paradigms like aspect-oriented development.

5 Search term: +FL OSS software OR open OR source OR libre OR free -dental -site:www.infonomics.nl -site:flossl.infonomics.nl
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Exploitation strategy

The results of the FLOSSMETRICS project are expected to be very useful to all members of
the consortium. For the University members (consortium partners 1 to 4) those results clearly
form the basis for further research, and also a basis for further research by other members of
the academic community. In particular, the database and studies devel oped within the project
will provide an excellent basis for further research and policy studies the main form of non-
commercial research exploitation for any public university. Although all research results and
databases will be public and tools used are publicly available libre software programs already
developed (mostly by members of the consortium), the FLOSSMETRICS consortium partners
involved in their creation clearly have an advantage in terms of first and most extensive
experience with the database, research results and usage of toolsin this large scale.
Furthermore, there is a clear strategic potential for exploitation by the libre software
community and libre software industry in general. This potential will be identified and
detailed in the exploitation report in WP10, based on the validation and feedback from
industry.

For industrial players, FLOSSMETRICS is expected to provide significant insights into the
function and organisation of libre software projects. The system which will be set up for
automating the data retrieval and low-level analysis will be useful for the continuous
monitoring of the organisational structure and productivity of the libre software projectsin
which industrial developers are involved, as well as the study of the code structure itself -
especially the aspects of code reuse and inter-dependency among modules. Specificaly, PMS,
being a partner of the FLOSSMETRICS consortium, has expressed a strong interest in the
research results of FLOSSMETRICS, and isinterested in collaboration on validation and
exploitation (WP9).

The database of metrics on open source projects, together with the methodol ogies of the
studies produced in FLOSSMETRICS will be useful for the industrial partners to compare the
productivity and efficiency of its open source developer teams with past performance, with
each other, and with libre software projects devel oped outside, in other companies or in the
open source community in general. PMS and ZEA are particularly interested in collaborating
with FLOSSMETRICS with regards to the measurement of productivity and quality aspects
of libre software development. Our analysis has previoudy identified over 1000 firms
contributing source code to libre software projects (accounting for about 15% of all libre
software code written). While firms are rarely able to value the extent of their contribution or
monitor productivity, these are substantial and can be estimated, as shown in the table below
(notably, the top contributor is an European SME). The diversity and extent of involvement in
open source projects by industry  together with their current inability to precisely measure
the value of their own output - demonstrates the impact of FLOSSMETRICS results on
industry in general, well beyond the project participants.

Dev. Time
Rank Name (months) Person-months  Cost (mil euro)
1 TrolltechAS 88 11866 111
2 Sun Microsystems 73 7142 67
3 IBM Corp. 72 6997 66
4 Digital Equipment Corp. 68 5903 55
5 Silicon Graphics 67 5766 54

Copyright © 2005 URJC. Shows (rough) cost estimate for contributions to Debian, 2002.

The aspects related to code structure, modularity, code reuse and dependency will help
industrial partners to compare the programming methods and inter-dependency of its open
source developer teams, once again monitoring dynamic changes and in relation to other
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projects. The predictive and benchmarking studies will allow industrial partnersto provide
inputs to their developersin order to restructure teams, fill in gapsin organisational
(developer) structure and modularity (code structure). Thiswill improve efficiency and
competitiveness by matching best practisesin libre software development identified through
metrics across several open source projects. The cost/effort estimation studies for libre
software projects will help industrial partners better estimate costs for future libre software
developments (by comparing with cases in the studies),and the methodolgies of such studies
would help to better calculate gross and net productivity for libre software projects that
industrial partners developers may participate in. In addition, ZEAhas expressed particular
interested in monitoring the extent to which libre software projects reuse and link to code
developed by their associates.

For consortium Partner 5, Conecta, an SME that derives much of itsincome from reports and
detailed analysis of specific FLOSS software packages, there are specific additional benefits
relevant to SMEs in general. For Conecta, as for most SMEs involved in commercially
exploiting open source software, the main business model isrelated to so-called integration
and installation  services, and the main problem associated with such servicesisthe
identification of the libre software packages most appropriate for customers needs based on a
long term perspective. The benchmarking and analytical results from FLOSSMETRICS are
expected to significantly help in this process. In particular, the analytical datathat result from
FLOSSMETRICS will help in describing the added dimension of the activity level of a
project (see WP8), and so will be particularly useful in providing Conecta's customers with an
indication of which open source application may be more appropriate in their medium-to-long
term strategy. Thus, it will be possible to advise customers to choose appropriately between,
for instance, afinished package that has, however, no more active development and a younger
project with an active support community.

For libre software developers (in companies doing libre software development, or volunteers),
public access to the integrated system and data generated by this project will provide a
consistent framework for comparing and benchmarking their own projects. Using aready
existing tools, the system will allow for getting detailed reports about the state and history of
aproject (given their data repositories). Project leaders will be able to compare the results for
their projects with other similar ones in the database system maintained by FLOSSMETRICS.
In addition, the studies on estimation models and visualization will be of great help when
planning for the future of their project, or when auditing its current state. All these services
could even lead to a pay-per-use scheme at some future stage (specialy for interested
companies), which would produce benefits for both companies and devel opers.

The above benefits, especially benchmarking and cost estimation, may also be applicable to
proprietary development. Since the tools used are libre software, industrial partners can use
theminternally  and in many cases they will have applications within proprietary software
development. Of course those tools could be used without having notice of
FLOSSMETRICS, but the visibility that the project will give to them, and the methodologies
for how to use them in combination (provided as a part of the corresponding studies) will be a
great motivator and facilitator. PM S has expressed a particular interest in exploring this
application of the FLOSSMETRICS results, as they plan (under the name Inner Source ) to
develop open source development methodol ogies for in-house software devel opment. Finally,
the exploitation and validation reports to which industrial partners are to provide inputs (in
WP8, 9) will demonstrate the potential exploitation of FLOSSMETRICS results within the
libre software community and other industrial users and developers of open source software.
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Dissemination strategy

FLOSSMETRICS aims to provide a deegper understanding of specific issues related to therole
of open source software in the Strategic Objectives, and to disseminate this understanding,
through interaction with the target community, as widely as possible. All FLOSSMETRICS
deliverables are intended for public rel ease as soon as possible (while addressing privacy and
practical considerations). As described in the dissemination work packages (WP7), atarget
community comprising three groups has been determined:

1. the libre software developer community itself, the primary target group for
FLOSSMETRICS.
2. the business community with a specia focus on SMEs and secondary sector

companies with interest in libre software devel opment
3. the academic, policy and policy-making communities
European added-value and relations to international research activities

The FLOSSMETRICS project supports Europe-wide goals, and clearly needs to be conducted
at aEuropean level. The studies described in this DoW are unprecedented in scope and depth
worldwide, and is essentially transnational in nature. There is insufficient expertise to carry
out such R&D in any single EU state. Libre software is directly relevant to the European
Research Area (ERA) not only due to Europe slead in libre software development and
deployment, but also as the model for collaborative R& D best suited for ERA asit can be
rapidly adapted and disseminated. FLOSSMETRICS studies on productivity and development
methods strongly support the aim of eEurope2005 to ensure that Europeisthe most
advanced knowledge based economy by 2010 . The FLOSS workshop on  Advancing the
Research Agenda on Free/Open Source Software (October 2002) jointly supported by the
European Commission and the US National Science Foundation clearly saw the imperative
need for research in quantitative analysis, empirical data and productivity. The transnational
FLOSSMETRICS team has aready collaborated with Stanford University on a study of the
Linux Kernel and received funding from the US National Science Foundation for further
research; FLOSSMETRICS will continue such cooperation while maintaining Europe s lead.

5.1 Contributions to standards

Since many open standards (such as TCP/IP, HTML/HTTP, DNS/BIND, many XML-related
standards, etc.) result from and are maintained by libre software developers, studying the
processes and organisation of such developersis useful. In particular, the studies to be
performed will identify the degree of influence and concentration of contribution to reference
implementations of standards by different players. Projects that involve widely used standards

defacto or dejure  will be specifically included among the open source projects that are
selected for benchmarking and detailed study in WP 3-6. In addition, the formats and
analysing methodol ogies which will be provided as outputs of this project will also be offered
as standards to the software engineering research community. Since there are few previous
efforts involving benchmarking software on alarge scale with awillingness to exchange data
with others, there are few standards in this area. So we expect to help to set up standards at
least in the following areas:

» Dataformats for exchanging information about libre software (and in general, software)
projects

e Parameters for characterization of libre software projects

» Storage systems specialized in the storage, query and retrieval of detailed information
about software devel opment
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» Architecture and interfaces for the integration of tools devoted to the retrieval and
analysis of public data about software projects

5.2 Contribution to policy developments

There are some other EC policy related issues of relevance to the FLOSSMETRICS project,
beyond those already set out in the IST Priority action line and already addressed in this
description of work, which are described below.

Engaging with actors beyond the consortium

One of the goals of this proposed project is to interact and involve the wider community of
developers and industrial and SME participants. WP7 defines this, as does to some extent
WP8 and WP9. Clearly the FLOSSMETRICS project is relevant outside the research area and
consortium partners, who have demonstrated within the dissemination and exploitation goals
awilling readinessto  engage with actors beyond the research to help spread awareness and
knowledge and to explore the wider societal implications of the proposed work . In
particular, this description of work shows (section 6.2, Plan for using and disseminating
knowledge ) the specific interest of severa companies (including Conecta, ZEA and PMS, all
of them members of the consortium), who have expressed interest in engaging with the
FLOSSMETRICS project.

Relevance to education

The results are also relevant to education and especially higher education in software
engineering, as they can further develop the field of open source software engineering which
has the special feature that students can immediately have practical development experience,
unlike with proprietary software. URJC in particular already has arelated teaching
programme, to which FLOSSMETRICS would contribute.

5.3 Risk assessment and related communication strategy

No specific risks for society or citizens have been identified by the consortium in relationship
with this project.
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6. Project Management and exploitation/dissemination plan

6.1. Project management
Management structure

URJC will assume overall project coordination responsibilities. They will assume overal
responsibility for monitoring the progress of the work packages, and ensuring that the
objectives of the project are met; they will also be responsible for communications between
the consortium and the Commission, the production of deliverables, the development of the
exploitation plan (WP10). The project coordinator will be backed up by the general
administrative structure of the URJC, which has experience in managing severa large
projects over many years, and one expert in managing projects, which will help in the
micromanagement of the project, in preparing meetings of the consortium and in the
relationships with the Commission.

Under this general management structure, individual experts participating in the consortium
will assume responsibility for the day-to-day management of specific work packages. The
organisation of the FLOSSMETRICS project is clearly split in four tracks, as described in the
workplan (section 7). Each track will be coordinated by one of the partners (in bold, in the
table below), with some other persons supporting it and leading work packagesin that track.
The coordinator and supporters (if any) for each track will form the technical coordinating
team for that track, with responsibilities on the technical followup of the track, early detection
of the deviationsin that track with respect to the workplan, and the proposal (if needed) of
corrective measures. The technical coordinating teams will interact on aregular basis through
email (and if needed, through conference calls), and will meet (if needed) in coincidence with
the meetings of the supervisory board (see below), although each team could organize their
own meetings if they find them necessary. In particular, the team for Track 1, due to the
complexity of the activitiesinvolved, will have at least two of those meetings or telematic
conferences. In the case of Track 3 and Track 4, no coordinating teams are foreseen, and the
partner coordinating those tracks will be the main responsible for the coordination.

Track (WPs) Description Coordinator (bold) and supporters
Track 1: 1,2,3,4,5,6,11 Empirical foundation and focused studiesURJC, UM, WUW, AUTH
Track 2: 8,9,10 Exploitation/validation Conecta, ZEA, PMS, UM

Track 3: 7 Dissemination UM

Track 4: 12 M anagement URJC

A supervisory b