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Executive Summary

One of the main goals of the Knowledge Web NetwafrEExcellence (KW NoE) is the
institution of a profitable relationship from acade institutions to strategic industries
and vice versa from industry partners to reseascher

In particular the purpose of technology roadmapviiets in the network of excellence is

twofold:

1. to become aware of how, practically, knowledge welsemantic web technologies
could help organizations in both delivering newducts and services and creating
new business value.

2. to understand real needs of organizations and #rkensociety, unveiling new needs
and trends that the KW NoE should try to overcome.

For this reason, the final document of the Knowtedyeb Technology Roadmap
(KWTR) should be the result of experts’ debatesualttee future trends on both

- semantic web tools and possible applications;

- semantic web tools and potential impacts in ingutusiness and society.

Several topics should be discussed, such as:
0] purposes of the technology roadmap activitiesHerrtetwork of excellence;
(i) current trends on semantic web research;
(i) current and future trends on market and societysidenng both business
models and knowledge flows;
(iv)  problems and gaps generated by these changes;
(v) challenges for the future of semantic web research;
(vi)  research roadmap for the short, medium, and lamg; te
(vii) and finally an action plan and some overall recomagons.

This document “D1.4.1v1l Technology Roadmap” corgaomly a first version of the
KWTR document, reporting the first agreements an skeleton of the deliverable, the
methodologies that are used in this activity, tages of questionnaires that have been
submitted to researchers and practitioners, ardl\fisome very preliminary results.

The current main action is to collect the finegpextise in both academy and industry (in
particular taking into consideration the opiniorigtee Knowledge Web Industry Board
organized by the KW NoE) to get the most up-to-aegar term and longer vision of the
technology roadblocks on focus to realize the seimareb.

This deliverable and the next versions of the teldgy roadmap documents should be
disseminated through the Knowledge Web portal, t@etinology show activities (such
as conferences, ShowRooms, etc).
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1. Introduction D 1.4.1vkchnology RoadMap

1. Introduction

Technology roadmaps are widely used within and sscoyganizations to identify some
economics, market and social trends, namely teolggoimethods, instruments, and
applications that will be largely used in the nkdure. Through the various versions of
the technology roadmap, a clear vision of futur@ligptions, products and services
should be provided; and new business values shieufdreseen.

In particular, a clear scenario and its evolutibas to be predicted, and the current and
future trends on semantic web tools, technologytewis and their characteristics have to
be described. All these descriptions should ardteimumbers of trends such as costs of
implementations, % of market rises, etc.

In the following paragraphs, clear descriptionseshnology roadmap, roadmapping and
its functions are provided, with the aim of sharangommon understanding of the
concept of technology roadmap and the purpose rofvotk.

1.1. Roadmap: a definition

In this paragraph a general definition of roadmspriovided, as an artefact (a shared
report) that reflects a common vision in a partictdield and for a desired objective.

This vision is usually provided and created by materdisciplinary group composed of
representatives from different sectors coming frdifierent backgrounds, aims and
visions

In other words a roadmap can be considerddaert Galvin, former CEO of Motorola,
said:

“[...] an extended look at the future of a choseeldf of inquiry
composed from the collective knowledge andagination of the
brightestdrivers of changein that field [...] the inventory of possibilities
for a particular field” [Li and Kameoka, 2003, pp.1

Another definition can be unveiled by a review amesce and technology roadmaps,
authored by Kostoff and Schaller. They pointedtbat:

“[...] the single word ‘roadmap’ has surfaced asapplar metaphor for
planning S&T [science and technology] resources/ojpka and
Chambers, 2004, pp.2].

Finally a technology roadmap is a useful instrumthiat supports strategic technology
management and planning, and provides a frameworks@ipporting integrated and

aligned multifunctional strategic planning, in teriwf both ‘market pull’ and ‘technology

push’, achieving a balance between market requimésnand technological capability,

with a key benefit being the communication assedatith both the roadmap and road
mapping process. The approach was originally d@eslcand promoted by Motorola in
the late 1970s, with the stated purpose of

KWEB/2004/D1.4.1v1/v1.2 8/10/2005 1



1. Introduction D 1.4.1vkchnology RoadMap

“encouraging business managers to give proper tetterto their
technological future, as well as to provide thenthwa vehicle with
which to organise their forecasting process.”

Even if the concept of roadmap is well describediterature, it has different meanings
depending on the industry sector in which authord arganizations are involved, the
level of maturity of sectors, the usage that exgpevill develop, etc. For instance,
industries involved with emerging technologies dgdamic markets, consider roadmaps
as useful planned connections between technolodybagsiness strategy. Industries that
work in a relatively mature business consider ragolsn(such as supply chain roadmaps,
or value chain roadmaps) as useful instrumentsali@ay experts to unveil and visualize
the main gaps of technology, process, or orgazaticapability along the value chain.
In this sense roadmaps help officers to align kedgé and focus resources on forecast
services.

Generally speaking the concept of roadmap, as angyn of guideline, refers to a
detailed plan or explanation to guide people itirsgtstandards or determining a course
of action [wordnet.princeton.edu, 2005]. In an oigational setting, roadmaps allow
technology developments, integration with busin@aaning, and analysis of the impacts
of new technologies in the market developmentssTbadmaps create a bridge between
new discoveries in science to operational engingeprocesses, with a time frame span
from a maximum of twenty years to monthly check-up.

In order to clearly identify the concept of roadmagped within this activity, it is
important to underline the fact that the KWTR fidalcument would be a report, which:
e summarizes a common agreement among experts indisciplinary sectors
from both industry (i.e. health care, food, logistietc.) and science (i.e.
researchers in organization studies, computer sgjdimguistics, logics, etc.)
e captures the environmental landscape, threats ppdriunities for a particular
group of stakeholders in a technology or applicaticea;
» provides a useful planned connection between tdognpand business strategy,
supporting strategies of medium and long term ptannfor both research and
industrial activities/initiatives.

Taking into consideration these items, the KWTRffidlocument (that will be finalized
at the end of the activity 1.4 on month 48) woutddbganized approximately according
to the following structure:

1. Introduction

1.1. Roadmap: a definition

1.2. Roadmapping: the process

1.3. Functions of technology roadmaps
2. Methodology

2.1. General theory

2.2.  Delphi technique

KWEB/2004/D1.4.1v1/v1.2 8/10/2005 2



1. Introduction D 1.4.1vkchnology RoadMap

2.3. Planning activities
3. Aims of the Technology Road Map in the KW NoE
4, Current trends in Semantic Web Research

4.1. Trends on theories and methods

4.2. Trends on tools

4.3. Trends on services and applications
5. Market and Social Trends

5.1. Trends on markets and society

5.1.1. The socio-economical trends
5.1.2. The knowledge trends

5.2.  Trends on products

4.3. Trends on services and applications
7. GAP analysis (between 4 and 5)
7.1. Industry and Knowledge Web Research
7.2. Industry and Semantic Web Research
Challenges
Research roadmap
9.1. Short term
9.2. Medium term
9.3. Longterm
10.  Action Plan — Recommendations
11. Final remarks

© ®

In other words the KWTR final document will be comspd by the following chapters.
Chapter 1 in which the concept of roadmap, the ggses and general aims that a
technology roadmap should satisfy will be describ@Hbapter 2 in which the specific
methodology for the KWTR will be unveiled and Chaxp8 in which the aims of the
KWTR of the KW NoE will be described. In chapteradd 5 a state of the art of current
trends in semantic web research, market and sowiétige depicted. In Chapter 7 threats
and opportunities for a particular group of stakdars in a technology or application
area will be pointed out, and in Chapter 8 somdl@mges that might be resolved will be
stressed and described. Finally in Chapter 9 ana d€eful planned connection between
technology and business strategy will describe@psting strategies of medium and
long term planning for both research and indusaaivities/initiatives.

1.2. Roadmapping: the process
The roadmap should be the result of a roadmappimgeps which is defined as:

“[...] a process that contributes to the integratioh business and
technology and to the definition of technology &gy by displaying the
interaction between products and technologies otiere [...]”
[Groenveld, 1997]

KWEB/2004/D1.4.1v1/v1.2 8/10/2005 3



1. Introduction D 1.4.1vkchnology RoadMap

In other words roadmapping &process in which a roadmap is discussed, chatet],
periodically revised by groups of roadmappers -ptedrom different functions or
organizations for potential future objectives. Thistivity is periodically carried out
because R&D, product designs, production processeskets, competitors and
consumers’ preferences, are rapidly changing awedeasing their complexity. Thus
technology forecasting and planning should be oomltisly revised [Li and Kameoka,
2003, pp.1].

Based on the centre of attention of roadmappingractice, Kappel [2001] classified
general roadmapping processes into four large ety

* Roadmapping as forecasting process;

* Roadmapping as planning process;

* Roadmapping as decision-making process;

* Roadmapping as design process.

In the roadmapping processes we should considethtedKWTR is not developed for a
single organization, but is aimed at discoverinmifel trends on research activities within
a whole sector (computer science) and across btistness sectors (financial, education,
logistics, healthcare, etc.). The KWTR final docupeshould give indications on how
various autonomous institutions, spread all overoge, might address their research
activity, but it cannot impose a designed procdsactivity implementation. Therefore
the KWTR will be focused only on the forecastin@gess, the planning process and a
part of the decision making process. It will givelyouseful insights and indications on
how semantic web technologies will develop, andcwhiesearch gaps should be covered
in the next future.

Moreover, according to the structure of the KWTRafi document (described in the
previous paragraph), the roadmapping process shmildarried out according to the
following steps:

- Analysis of current trends in semantic web researaimely to focus the attention
on trends in:

- theories and methods that have been studied ahdevistudied by
researchers,

- tools, services and applications that could be ldgeel; testing and
applying theories and methods.

- Analysis of market and social trends. In other vgopfithe socio-economic trends
should be analyzed in order to understand how coassl preferences, attitude
towards technology applications, practices andj@isd technology will change.
In the KWTR final document, trends on knowledgenoshould be analyzed in
order to understand how ontology and semantic wabliGations might be
applied in daily work.

- Analysis of products and services that will be deped and used by consumers.

- Analysis of gaps among research trends, productsandces development, and
consumers’ needs.

- The identification of challenges that research &héacus on.

KWEB/2004/D1.4.1v1/v1.2 8/10/2005 4



1. Introduction D 1.4.1vkchnology RoadMap

- The definition of the planning actions for shorgdium and long term and finally
recommendations on the future development of tdolggaoadmap.

This last step, the planning activity, is a cruagtge of the roadmapping process, where

customisation issues need to be considered. Planisinimportant if the roadmap

architecture and roadmapping processes are to dyeteatito fit the particular aims of

researchers and developers. In particular, caagfalysis and discussion at this stage will

significantly improve the chances of success irptdg the KWTR.

1.3. Main features of technology roadmaps

Technology roadmaps typically provide a time-dieelctepresentation of relationships
between technologies, products, services, and im d¢hse research activities. It is
important to note that roadmaps do not represepteacriptive or linear view of the
forecasted processes, because the future is uimcaniz the path forward depends on the
actions that are token by both employees and refseia. In any case it should be
considered as a relevant resource for thinking alioel future, and a framework for
supporting collaboration, decision making and axdifiPhaal, 2002].

Technology roadmaps can be used at various le¥gisanularity (such as benchmarking
or monitoring competitors’ activities, or as thejanasehicle of strategic planningyhey
can be developed to both:

- coordinate the efforts of departments within a lEngpmpany and to align
their efforts with the overall objectives of thenfi;

- support sector-level foresight initiatives. A reteweport by the Dutch
Ministry of Economic Affairs highlights the benefibf the approach for
‘supra-company level’ applications, such as natidaehnology foresight
programmes, where the proactive nature of roadmapisi identified as a
key advantage, compared to other foresight teclesi¢Bhaal, Farrukh and
Probert, 2004, pp.2]. Another example occurs witle semiconductor
roadmap, maintained by Sematech, which allowed réxpe communicate
and coordinate the efforts of the members of thresodium.

One of the main aims of technology roadmaps isfwasent, communicate, plan, and
coordinate technology forecasting, selections arsilons focusing the attention on
various periods of time. For that reason a techgyotoadmap could be considered as:

- An agent of change. Namely the technology roadnaaygtdutes a common
and shared artefact that allows people to sharernvtion, to create
common sense or to compromise on actions reas@uingving a general
consensus on major objectives (even tentatively).

- An integrated management tool, that allows peopleptioritize some
strategic tasks [Li and Kameoka, 2003, pp.2].

The quality of the technology roadmap results ddpem:
- the number of participants;
- the multidisciplinary backgrounds and competendesxperts involved in
the definition of forecasts;

KWEB/2004/D1.4.1v1/v1.2 8/10/2005 5



2. Methods and tools for technology roadmaps D 1.4.1v1: Technology RoadMap

- the level of legitimacy in adopting a vision andngssolutions depicted
within the technology roadmap.

It is important to remark that, in this activity,se&rong effort should be made to enable
scientific debates within a stable network of expdrom both industry and academia.
Thus the final KWTR document should be the resiltiredepth discussions and
agreements on how the future of semantic web willdoeseen.

2. Methods and tools for technology roadmaps

2.1. The technology roadmap methods

In literature there are a lot of methods and teges that have been used within and
among organizationis In this paragraph two of the most important mdthavill be
described: the T-Plan Guide and the COCONET Roadkpgpoach [Phaal, Farrukh and
Probert, 2000; Kappel 2001; Cuhls, 2003; Clar, 3200

The “T-Plan guide” [Phaal, Farrukh and Probert, 2004, pp.4-5] dessribow to
develop roadmapping activities within organisatiaggisaranteeing a rapid and economic
process. The T-Plan allow experts to:

» support the initiation of specific Technology Roajnprocesses;

» establish key linkages among R&D, technology resesirand business drivers;

» identify important gaps in markets, technology $poksearch activities;

» develop a first-cut’ technology roadmap;

» support technology strategy and planning initiagiirethe organisation;

e support communication among R&D offices, technagpartments and

commercial offices.

The T-Plan Guide suggests that people should argamorkshop activities in order to
bring together key stakeholders and experts, ceptsitare and structure knowledge
about the issue being addressed, identify stratesgiges and plan the way forward
[Phaal, Farrukh and Probert, 2004, pp.3].
Even if experts do not completely agree on thedasted environment, products and
applications, the T-Plan allows the production dirat-cut’ roadmap. This constitutes a
first agreement on a common and shared knowledgstmuxtion, that permits them to
discuss the remaining open issues. In other wdrdsfitst-cut’ provides a first draft
version of roadmap as economically and quickly @ssiple. This offers an opportunity
for the organisation to assess how best to takeppeoach forward, prior to committing
significant resources and effort.

This method allows us to develop a first cut of KRVEince it is difficult to manage
debates among experts who work all over Europe.

! For in depth analysis see [Denzin and Lincoln 4 $8roenveld, 1997; Kappel, 2001; Li and Kameoka,
2003; Phaal, 2002; Phaal, Farrukh and Probert,;ZRitvhe, 2004; Vojaka and Chambers, 2004]

KWEB/2004/D1.4.1v1/v1.2 8/10/2005 1



2. Methods and tools for technology roadmaps D 1.4.1v1: Technology RoadMap

The “COCONET Roadmap” method is based on iterative and interactive pseEesf
scenario construction, identification of core tealogies and competencies (researches),
roadmap design, roadmap agenda definition, antegiralevelopment.

This method provides a process that is based enesf workshops, which are devoted
to the aims at different stages of the roadmaptoacton: (i) start-up; (ii) elaboration
and construction; (iii) validation and finalisation

The COCONET roadmap method establishes variouss linktween industries and
research communities providing useful inputs oed$een technologies and applications,
evaluations on possible research activities thatilshbe carried out to sustain the inputs,
and validations of a planning activity that shoblel designed to address the research
activities. In Figure 1 a typical COCONET roadmapqess is depicted [Ribak and
Schaffers, 2003, pp. 5].

Process and Constituency Instruments and Results
Workshop 1 Scenario
Start-up + - building
Workshop 2 Roadmap
Elaboration and development

construction

k4

Workshop 3 RTD strategy
Finalisation development

Business / societal impact l

Figure 1. COCONET Roadmap Process.

This method, based on the COCONET Roadmap proedissy experts to create a
technology roadmap that constitutes a strategefaat and that is highly comparable
with a process of strategy development [Ribak aoda8ers, 2003]. In particular the
technology roadmap developed according to the COEDIMethod integrates four types
of analysis that are described in Figure 2.

KWEB/2004/D1.4.1v1/v1.2 8/10/2005 7
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Trends and
Developments;
Opportunities

Domain Definition;
+ ®  State of the Art;
l Key Players; Issues

INTERNAL

EXTERNAL

Required Strategic
Competencies
and Technologies

Europe Competitive
Position and
Strengths

Figure 2. Four types of analysis developed
according to the COCONET Roadmap Process

These analyses are the following:

1. Analysis of the current state of the art in cooperive environments. This
analysis is aimed at defining the domain, the statidne art of cooperative work
environments, and the existing key industry anglquis

2. Analysis of trends and developments in technologiesnd user work
environments. This analysis stresses the definition of foreseemains on
technologies, tools and services that will be dgwet and utilized by users;

3. Analysis of the European position, and assessmentf strengths and
weaknesses on innovatianThis analysis focuses on the foreseen competitive
advantages that organizations might obtain progidiachnologies, tools, and
services, in particular taking into consideratiomthb social cooperative
environments and markets;

4. ldentification of the critical strategic competences and technologiesThis
analysis is aimed at defining the main charactesghat allow organizations and
sectors to maintain leadership positions in codper@nvironments.

All these analyses refer to challenges that mightrénsformed into strong opportunities
for organizations, and threats or problems thatukhde overcome within both
organizations and sectors. As explained aboverdbelts of this method constitute an
agent of change, that allows organizations to ektboforeseen options towards
strategies. In other words, the COCONET Roadmapgz®is an elaborate method that
enables the construction of an organizationalegsain terms of choices to pursue over a
time horizon.

Even if the workshops and interviewing activities aarefully planned and designed to
obtain perceptions in a defined area of interestairpermissive, non-threatening
environment [Kreuger, 1988, p.18], they are

KWEB/2004/D1.4.1v1/v1.2 8/10/2005 8



2. Methods and tools for technology roadmaps D 1.4.1v1: Technology RoadMap

"...limited to those situations where the assemigezlip is
small enough to permit genuine discussion amongitsill
members" [Smith, 1954, p.59 cited in Stewart & SHasani,
1990, p.10].

Finally the COCONET method allows us to develop @renin depth analysis of the

KWTR identifying the current state of the art, tthends of technologies and business
solutions, the strengths and weaknesses of Eurosaarch and industry, critical and
strategic competences and technologies of semaabaesearches and applications.

2.2. The Delphi technique

The Delphi technique is a very widespread tool #ibtw researchers to obtain group
consensus. The Delphi method is based on a steactprocess for collecting and
distilling knowledge from a group of experts by mgeof a series of questionnaires
interspersed with controlled opinion feedback. Assatibed by Phaal, Farrukh and
Probert in the article “Collaborative technologydmapping: network development and
research prioritisation” Linstone and Turoff sagtth

“Delphi may be characterized as a method for strugg a
group communication process so that the process is
effective in allowing a group of individuals, asamole, to
deal with a complex problem.” [Phaal, Farrukh amdbert,
2004]

This technique is designed to allow effective iat#éions among experts, taking advantage
of participants’ creativity in determining, predied and exploring group attitudes, needs
and priorities. The Delphi technique requires ardomtor (a single individual or a
multidisciplinary group) that address the expedstivities in contributing to the main
topics of the Delphi questionnaires. The coordindtas to communicate with experts
asking for contribution, collecting information e#eed, organizing all the received
information in a common and understandable framkwéil these processes allow
people to capitalize on the merits of group probtmiving and minimize the liabilities of
group problem-solving.

Some critical aspects are:
- the identification of experts in the topics of irest;
- an effective communication channel;
- constructive participation of members:
- acharismatic coordinator;
- the identification of a common and understandatalméwork;
- reiteration of communications and participationqasses;
- the effective elaboration of received contributions
- the composition of a multidisciplinary group of exts.
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As depicted in Figure 3 a typical Delphi procisssased on the following steps:

1. identification of a small group of experts;
2. proposal on a specific topic of common interest\wformulation);
3. definition of an explorative questionnaires;
4. exposition and dissemination of the questionnaires;
5. feedback of experts’ contributions of informatiameknowledge;
6. assessment of the group judgment or view (analysis)
1st explorative _,l 2nd questionnaire

Small group questionnaire < |
identification
Object exploration Dissemination | | Dissemination |
first vision

Analysis | Analysis |

H N

Y

Figure 3 A typical Delphi process

The steps from 3 to 6 are repeated allowing expentsview their view until common
consensus is obtained.

3. Aims of the Knowledge Web Technology Roadmap

In order to guarantee an effective KWTR, our attighould allow experts to merge their
views, and discuss how their future research magila common and shared vision of a
possible future in semantic web applications aiseéaech.

The KWTR final result should be considered as aefact shared and commonly
understood by the majority of the KW NoE membenrspwommit to the vision depicted
within the technology roadmap. In this sense thehrielogy roadmap might be
considered as an agent of change that allows mendfe¢he NOE to stress and invest
resources on a common and shared vision.

Considering the fact that the KWTR should suppecdtar-level foresight initiatives, it is

necessary that members of the KW NoE merge th&artefto represent, communicate,
plan, and coordinate technology forecasting anidnss

They will do it relating both the methodologies o#ed above the T-Plan and the
COCONET methodologies using the Delphi techniqaepdrticular they will use some

of their main features and indications with the andefining a technology roadmap for
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various partners (independent research institutispgead all over Europe. In particular,
some processes have already been carried out e @tre planned in the next months.
In the next paragraphs will be described some ettttivities already finished such as:

* the initiation process of the KWTR;

» the definition of the aims that the technology mag should stress;

» the identification of a first step in the definti@f a common scenario that allows
experts to define the ‘first-cut’ of the KWTR. Thasm seems quite difficult to
achieve, in fact just looking at the answers reggbih paragraph 5 it emerges that
specialized groups answer according to their viswithout taking into account
general scope of the KWTR. For instance if one growrks on metadata
annotation, all answers are provided only accortbrtis perspective.

In addition, according to the COCONET roadmap mettiee following analysis have
been started:

— the analysis of the current state of the artithrough this analysis a general
definition of the Knowledge Web environment hasrbeepicted, focusing on
semantic web research activities, technologiessendces;

— the analysis of trends and developments in technges and user work
environments: the first draft of foreseen domains on researcteinologies,
tools and services that will be developed andaatiliby users has been defined;

One of the decisive aspects of the KWTR is thenitedn of an appropriate balance

between markets/products and products/technologi@sgd technologies/research

activities, which should guarantee an effectivelysis of current state of the art and
trend in technology, business and research aesviffhus a valuable mechanism for
knowledge flow should be adopted according to tiewing levels:

— research/technology level:analysis of the theories, methods and technologies,
identification of engineering and science skillgfinition of technology management
processes required for maintaining the technolapebetc.

— product level: analysis of the product and service portfolio @hatforms that will
be developed in the near future, identification nodnufacturing and operations
functions, together with innovation in new produgévelopment;

— business levelanalysis of the organization and associated né&syaecognition of
successful business portfolios, detection of margetand financial functions,
together with the strategy development and impléateam processes required to
deliver value to the business into the future.

In particular, the roadmapping processes have tcowrage communication and
discussion within a creative workshop environmend @ahe roadmap will provide a
framework for continuing this more broadly in theture [Phaal, 2002]. Therefore
workshops (as suggested by the T-Plan and the C@&JQNethodologies) and Delphi
questionnaires have been used (and are plannece tased) in the roadmapping
processes.
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4. Our actions

The KWTR is a living document, and the roadmappingcess is ongoing. Thus this
deliverable reflects the initial efforts of the dmaapping team in developing a framework
and outlining key directions and messages that haea elicited to date.

4.1. Some prior roadmapping steps

Several important factors have been considered farithe KWTR start-up process:

1. Identification of appropriate participants: we consider it very relevant to
involve partners from both research institutionsl amdustry. In particular their
views should be merged in order to clearly identhg technology locks that
Knowledge Web is resolving and trying to overcormed the foreseen solutions
that might be sold in the market. In any case tize ®f the group should
manifestly be governed by two considerations: @t not be so large as to be
unwieldy or to preclude adequate participation lmstrmembers, nor should it be
so small that it fails to provide substantially apex coverage than that of an
interview with one individual.

2. ldentification of available information: a small group of researchers, devoted to
conducting the technology roadmap analysis, shputvide a first vision on
foreseen solutions, tools, technologies and rebesrtivities.

3. Required resources and scheduling of workshopgxperts should be enabled to
meet in a face to face mode. In this way expesdsadiowed to share knowledge
and understand each other more effectively. Thé&stmps are organized at least
twice in a year in line with the Knowledge Web @enmeeting events. Members
have to deal with a carefully planned discussioreflger, 1988, p.18] in which
the interviewer asks group members very specifestjians about a topic [Denzin
and Lincoln, 1994, p.365].

4. Definition of the unit of analysis some specific problems should be addressed
and stressed in order to delimit the effort of im@ws and experts’ participation.

5. Clear articulation of objectives for the processthe roadmapping processes
have been defined, and the schedule should begiann

The identification of available information (iter) Bas been depicted through a first
questionnaire that has been distributed amonghallmembers of the KW NoE and
industry partners of the project. After the idengtion of available information we have
organized a workshop activity in which experts haxpressed their point of view on

specific topics unveiled from point 2.

Although points 4 and 5 refer to problems that ereghly described in the Delphi

questionnaires results, they should be deeply dgéstliin a smaller group that will

conduct the roadmapping process through other mwifdDelphi questionnaires and
workshops.

In paragraph 5 some very preliminary results aseideed, in particular the results of the
first round of Delphi questionnaires, and the vgeneral results of the first workshop
which took place in Crete in June 2005 during tm@kledge Web plenary session.
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4.2. Our action plan
The schedule we have proposed has been mostlywelsas follows:

— April 15, 2005:
the Delphi questionnaire has been sent to all tRel&sders in the Knowledge Web
project. In Annex 1 and 2 the completed versiothefquestionnaire is provided.

— May 15, 2005:
the Delphi questionnaire has been received.

— June ¥, 2005:
first previews result has been presented in Cretigl the Knowledge Web plenary
session. A half day in Crete has been organizeud thé aim of discussing the aims
of the technology roadmap, its table of contenmd, most importantly the previews
results obtained from the Delphi questionnaire.

— July 2005:
the identification of a small group of experts whid address the Delphi and
roadmapping processes in the next periods.

— September 2005:
a second round of the Delphi questionnaire wilsbbmitted to a committed group
of experts (senior research practitioners involvettie Knowledge Web project).

— October/November 2005:
the Delphi questionnaires should be elaboratedaahdd round of the Delphi
questionnaire should be submitted.

— November/December 2005:
previews results of Delphi questionnaires shoulgdo®ided in the first version of
the 2% version of D 1.4.1

4.3. Dissemination activity

The results of the KWTR should be disseminated apadinthe NoE partners and should
constitute a common agreement on how knowledgesowill change in the next future.
Therefore every researcher involved in the KW Ne¥ery industrial partner, and every
one interested in the semantic web technology shbel able to use and consult the
KWTR. For that reason the previews and future teswill be made available on the
Knowledge Web portal, and will be presented in eosfices, workshops, and technology
show meetings, summer schools, etc.

We hope that the technology roadmap will constitataseful artifact for Knowledge
Web experts, who will use it to effectively addreesearch and applications in the
Knowledge Web field.
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5. Some preliminary results

In this section some preliminary results on curreahds in Knowledge Web will be
described. In particular some useful insights uedeifrom background literature
(paragraph 5.1) and from the first round of theddeluestionnaire will be depicted. In
particular the first round of Delphi questionnadie not allow us to give a complete
vision of the semantic web scenario, and new rowsidsild be organized in order to
allow experts to debate on the KWTR scenario.

5.1. The current state of the art and other availaldtamation

Taking into account some background literaturegteof useful ideas about the state of
the art and the current trends on knowledge anddh®antic web can be unveiled.

In particular some of the core emerging problemshi semantic web are depicted in
[Euzenat, Pin and Ronchaud, 2002], and can be suzedaas follow:

* resource identification and their localization tigh annotating and computing
systems. In particular it refers to how users aeniify the right information,
how two identifiers can be compared or equate@rms of effectiveness, and on
how web resources can be localized for processifds involves various
disciplines, such as linguistics, computer scietomgcs, etc.;

» heterogeneity as an intrinsic feature of the seimamteb. Semantic and
knowledge web have to deal with the fact that mglege will be suitable for all
purposes, no model will be applicable to all cas®d no ontology will cover the
infinity of potential applications. This involvesrous research activities such as
modular representation languages, interoperabilityd semantic matching,
articulation and composition of web services, etc.;

» avariety of reasoning methods that deal with d&ife applications (from fetching
to theorem proving) and the quality of their regdiresults will vary;

» final users have to use knowledge and semantic imela very easy and
transparent way. Human and computer interfacesnaatic annotation systems,
ontology libraries, text mining tools, metadatart@ag processes, etc, should be
developed.

As we can unveil from the previous points, knowkedgnd semantic web cannot be
identified with a particular technology (search ieeg knowledge representation, natural
language processing, etc.) or language (XML, RDAMD+OIL, OWL, etc.), but should
be analyzed according to several layers of devedmpsn (i) client device; (ii) application
services; (iii) resources; (iv) languages; and {(wrastructure [Euzenat, Pin and
Ronchaud, 2002].

5.2. From the analysis of the questionnaire and the slmfg activity

Although the first round of Delphi questionnairéett to reach the largest number of
researchers and practitioners involved in the KWENmd other external experts, we
received back only 19 questionnaires (6 from inguabd 13 from research). Thus, even
if the number of questionnaires does not allowauslitain complete results, the remarks
obtained allow us to unveil some useful insightdeast at this stage of research activity.
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The questionnaire addressed to researchers wasl atmenderstanding the following
topics:
— Research fields (in KW NoE and other semantic welpepts);
— Research trends (in KW NoE and other semantic wejegs);
— Problems that should be solved;
— Solutions, methodologies, tools that may solvedim@sblems;
— Impacts of semantic web based solutions within amibng organizations, and
between organizations and clients.
The questionnaire addressed to practitioners wagdiat understanding the following
topics:
— Industry fields and business interests related émasmtic web methods,
technologies, and tools;
— Business trends of organizations and competit@latéd to semantic web based
systems, tools and solutions);
— Business problems that organizations try to ovee¢onganizational visions, and
competitive analysis sectors and solutions reladestmantic web);
— Solutions and tools that may solve organizationabbjfgms and provide
competitive advantages in products and servicesvation;
— Impacts of semantic and knowledge tools/serviceghimvi and among
organizations.

5.2.1.Question 1.
“What are your research fields?” and
“What are your fields of interest and businessvaes?”

From the questionnaire it emerged that researdtisfim which researchers are mostly
involved are the following:
1. computer science, artificial intelligence;
2. human language technology and the semantic web;
3. users and groups modelling behaviour (socio-cogniéind statistical analysis),
and impacts of the human factor in data network#ective intelligence);
4. knowledge representation, semantic web, ontologies conceptual modelling,
ontology alignment, semantic interoperability;
5. knowledge-based matching, context;
6. web mining, multimedia content analysis, intelligerultimedia;
7. XML family languages and applications, metadatataamodels;
8. temporal logics and temporal databases, computdtiogics;
9. peer-to-peer database systems, distributed knowledmagement;
10.security.

The most important business fields and organizatiooles in which interviewees are
involved are:
1. IT consulting, software development;
2. designing of web applications which allow expedsdritegrate web applications
with legal software;
3. knowledge management, business process integratformation integration;
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4. website promotion and public relations methods uglo web technologies:
conventional and unconventional systems and methafds marketing and
advertising;

5. e-government projects: knowledge management appesasystems providing
information to citizens and enterprises.

From the workshop activity it has emerged that otkeéated areas of interest should be
considered in the semantic web research:

- artificial intelligence, in particular knowledge presentation in artificial

intelligence;

- statistics-based approaches;

- interdisciplinary research activity;

- KDD (Knowledge discovery from data);

- ambient intelligence, sensor networks, embeddee s\

- bioinformatics and bio-nets;

During the workshop activity some practitionersrped out that industry is not yet
considering the semantic web as a proper systewots that contribute to the following
general areas.

- knowledge management;

- technology management;

- information retrieval systems and methods;

- digital archives;

- integration of heterogeneous information;

- artificial intelligence.
Thus in the KWTR it should clearly emerge that fsnantic web radically improves
tools, applications and solutions in all the abaxesas.

5.2.2.Question 2.
“What are the most important trends in your redearcbusiness
activities?”

From the question “What are the most importantdsan your research or business

activities?” researchers answered providing obsienvafor short (1-3 years), medium
(3-6) and long terms (6-12 years) as follow:

Short term, from 1 to 3 years

 semantic web and knowledge retrieval research, t-ighght semantics,
distributed systems;

* representing, discovering, and using mappings;

» integration with other fields (natural languagetati@ses, machine learning;

» ontology evaluation and re-use;

» development of ontology-based automatic technifuesetadata creation;

* human factor, customer relationship management,agsdgred data management,
collaborative filtering, learning and narrative;
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make alignment practicable: fast (couple of minutasd accurate (tens of
mistakes);

help taking “context” into account: having a gehgrarpose notion of context
that covers existing applications;

advanced graphical display and adaptive interaetidim learners;

extensions of description logics with reasoning qudry support;

benchmarking of ontology based technology.

Medium term, from 3 to 6 years

distributed systems, scalability of systems;
semantics-oriented research;

standardization of semantic web and certificatibardgologies;
massive popularization of semantic data;

more accurate models of the user;

deeper context based applications;

editing and reasoning tools for uncertain rule espntation;
tools for semi-automatic annotation of general imetlia content
alignment of multimedia ontologies;

automated web services and intelligent searching;
involvement of economics, cognitive science, anchéin sciences aspects.

Long term, from 6 to 12 years

multi-media semantics;

industry strength security and trust solutions;

making semantic web tools widely used by non-experthe same way as they
nowadays can edit web pages without knowing HTMwadays;

tools for automatic annotation of general multinaecintent;

automatically adapted knowledge;

semantic grid,;

ambient intelligence merged with distributed knadge management.

Practitioners answered with unexpected and veryealgscriptions like:
Short term, from 1 to 3 years

W3B, ontology, web service;

ontology based systems;

knowledge management;

web mining; web technologies, web applications;
integrated application among organizations;
automatization of distributed business processes;
semantic web technologies.

Medium term, from 3 to 6 years

ontology based community management;
new ontology based products in the market;
new methods.
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Period of time from 6 to 12 years
e semantic web services.

The vagueness of the answers of practitioners eagithibuted to the fact that semantic
web technologies are not mature fields and that aflorganizations do not have a clear
vision on how solutions can be developed using kedge and semantic web
applications. An asymmetric temporal analysis cdaddhelpful, in particular through a
comparison of the answers of research in the $éort with those of industry in the long
term.
In any case, due to the vague answers we receinetthe next analysis a series of
prototype case studies should be taken into coraida. Some of them should be based
on the idea that large organizations have fullorisin various knowledge based systems
such as GRID computing and distributed computingerno (virtual) value chains,
distributed design products, etc. These more “béaisdrganizations should be:
- big industries already involved in KW NoE, becatlkey should have a
personal vision of semantic web future applicatigns. Airbus, France
Telecom);
- small and medium enterprises which might have somion the semantic
web, but could contribute by showing what they khabout future semantic
applications.

Moreover, during the workshop it came out thatsh &f companies, consultants and
experts should be contacted and involved in thdmagoping activities in order to cover
the most important industrial sectors (as clagsifiethe KW Industry Board) such as:

- aerospace;

- vehicles and cars;

- banking and finance;

- computers and electronics;

- food industry;

- transportation and logistics;

- energy and public services;

- government and public administration;

- constructions (building industry);

- luxury goods;

- media and communication;

- health care and pharmaceutical;

- sports;

- telecommunications;

- software vendors;

- business consultants.
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5.2.3.Question 3.

“What are the most important trends in your redearcbusiness
activities?”

All the various answers to the question about tlstmelevant aims in research fields or
business activities generally refer to a universalnagement of data, information or
knowledge contained in documents, taxonomies, ifleessons, and ontologies. In this
sense management mainly refers to navigation ®\dach as publish (on web, intranet,
etc), add, match, and modify. In particular reskars answered as follows:

knowledge retrieval in “localised systems”. changhstributed knowledge,
dealing with trust and confidence;

heterogeneity/ontology mapping/semantic integration

scalability: ontologies are too complicated andngiiag too fast (lose control);
guidelines and tools for ontology development;

logics are too heavy (only a person with a PhD elegan understand it);
performance issues;

lacks of stable tools and standards;

realistic models are not developed yet (ontologgedasearch can only be
achieved in scientific paper);

creating easy to use and collaborative tools fddimg ontologies;

finding ways to deal with multiple narrative systeem

solving the context-dependent nature of the olygaignition problem.

And practitioners answered as:

to create new generation of applications which enkbowledge management;
to help customers, improve their information mamaget;

to extract information in a machine recordable form

to get other and own structures;

to develop web application (e-Goverment);

to transfer data, information and knowledge frooh appplications.

5.2.4.Question 4.

“Do you know other research fields markets (or stdusectors)
related ore interested to Semantic and Knowledgb?2Ve

Researchers answered as follows:

scalability: closer collaboration with databasenmunity is needed;

heterogeneity as a learning issue;

dynamics: good results are achievable on thisdoale;

large ontologies, e.g. for product description;

web service based systems, cross-business pescess

data integration and presentation;

to study of the tradeoffs between expressivity efficiency;

to overcome the problem that users are readydate and disseminate contents
but not ready to describe their content;

approximate reasoning;
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distributed reasoning, P2P applications;

ontology versioning;

agent oriented semantic web engineering;

new models on the concepts of correctness andplebemess. These are
unfeasible requests for the web, see for instameenbdtion of “good enough” or
“marginal utility”;

ambient computing.

Practitioners answer as follows:

semi-automatic analysis of multimedia content;

knowledge-assisted automatic annotation of meitiia content;

semantic interpretation of multimedia content;

semantic spatio-temporal segmentation of imagevateo content;
feature-based object recognition using ontolggies

semantic web, information systems, databases Wwd#l more and more
interconnected to solve similar problems;

tools for automatic analysis of multimedia docutse

automatic annotation and retrieval of image aidéw content.

5.2.5.Question 5.

“What are, in your opinion, the core issues ane& groblems that
important researches try to overcome or your owgiun tries to
overcome?”

Researchers’ answers are:

lack of precision in retrieval,

needs for personalisation;

data management;

middleware for semantic web applications (scéitgbcoordination, distribution);
well founded approaches for semantic enhancelicatipns;

support for evaluation, usability and reuse dbtoygies, reuse of legacy data;
providing logical basis for best practices inadatcess and sharing;

automatic creation of semantic metadata embeddetdxtual or multimedia
content;

learning from information available on the WWWngsemantic techniques;
fuzzy reasoning in open-world knowledge usingzfudescription logics;

editing and reasoning tools for fuzzy descripfiogics;

lightweight approaches to ontologies;

P2P organization of data and knowledge;

automatic spatio-temporal segmentation of videatent.

Practitioners’ answers are:

to embed knowledge of users into the applications

to give potential customers insight into semanab;
semantic ontologies are new technologies;

to overcome rare practical use of semantic weblogies;
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As in

to solve the problem that solution are not stableugh;
to organize information, normalize informatiortata
efficient information and knowledge managemetgroperability.

previous answers the practitioners’ visionte® vague to be compared with

researchers’ answers. Therefore it seems impos&ibdiscover gaps between research
trends and organizational requests and needs.aBkismption has been justified during
the workshop session, when experts depicted oth&silgle core problems to overcome
such as:

semantic mapping (among domain specific applica)ion
automatic semantic annotation;

easy to use semantic builders;

dynamic knowledge generation using networks;

role of brokers within networked knowledge;

ontology negotiation;

immigration to old systems;

replicability of old systems;

ontology evaluation and measurement of revenu@wgsiments.

Finally other useful insights can be unveiled viitle analysis of cases studied in other
WPs (i.e. WP 1.1, WP 1.4.2).

5.2.6.Question 6.

“What are, in your opinion, the tools and solutidhat will resolve
these problems?” and “What are the tools andisolsif{related to
semantic and knowledge web) that your organizasateveloping?”

Researchers answered as follows:

linguistic knowledge tools, natural language baséarmation extraction tools;
supporting uncertain knowledge representation;

semantic (unveiling, matching) tools;

semantic query languages and engines;

ontology development tools and guidelines;

ontology editors or annotators linked together wittmmon solutions (word,
frontpage etc.);

ontology repository and evaluation tools;

storage solutions for large knowledge bases (sitifalistribution, reliability);
new tools for data integration and navigation;

collaborative tools for creating and deploying dyi@and multiple ontologies;
web services, service oriented architectures;

relational databases to RDF mapping;

fuzzy OWL.

Practitioners answered as follows:

Web-celed: authorize getting data from website;
Web-finder: autorize locating sites with specdantent;
CornX — connect your content;
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Webcrawler, wrapper;

Tool of semantic mediation of legacy databases;
Tool for network management;

Project “knowledge management”;

Even if researchers have unveiled some concretelggng and provided directions on
possible research activities, a comparison betwhenresearchers’ and practitioners’

answers cannot be made. In particular more coneraenples, goals and case studies

should be analysed, such as in an annex box, pngvicbntextualized problems and
needs. These case studies should be provided Ilgdstiganizations that have a tangible
vision of semantic and knowledge web forecastedtisols.
According to the business cases provided by thivetable 1.2.1 other tools might be
unveiled such as:

guery answering;

annotation (manually, semi-automatic, or automatic)
aggregation;

matching;

extraction (data, information, knowledge);
navigation;

services (i.e. for web services);

semantic search;

data integration;

ontology editing;

storage;

retrieval;

trusting and ranking systems;

reconciler;

planner.

5.2.7.Question 7.

“What are, in your opinion, the methodologies &ahnologies that
will be used in the tools and solutions describeova?”

Researchers’ answers are:

OWL,;

metadata for ontologies, ontology best practiceshaumlogy; subsymbolic to
symbolic mapping techniques;

benchmark for ontology evaluation;

SPARQL, RDQL, mediators for ontological heterogénei

machine learning;

human language technology, natural language prnocgss

interface design; easy to use — all the heavy atefhidden from the users;
computer supported collaborative work;

logics;

information extraction;

neural networks and learning theory;
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e UML, XML, WSDL UDDI, CWM (Warehouse Model);
* SW engineering (a la Agent Oriented Software Engeng).

Practitioners’ answers are:
* File systems, database, document management;
* Ontologies, text mining, reasoning;
 RDF, RDFS, web services;
» Taxonomies, topic maps, ontologies, agents.

5.2.8.Question 8.
“How will this change the relationships among ag€ne.
organizations, producers, consumers) in the médmksitiess/society?”

Researchers consider that knowledge and semankiom¥einfluence many disciplines
such aseconomics, human sciences, cognitive &iand vice versa, and these will
influence knowledge and semantic web solutiondstaenethods, and theories.

Other simple considerations depict knowledge antasdic web as the promoter of:

» transparency in job market, purchasing processes, e

» personalization of on line services (marketing);

» easy eCommerce;

» to make business open, more flexible, and less humalved,;

» information sharing and acquisition performed bytware agents rather than
humans;

* more efficient human decision processes and irtieres;

* empowerment of targeting disclosed information;

* empowerment of community oriented learning with @dixvirtual and face-to-
face interactions;

» changes in the communication patterns;

» empowerment of knowledge integration, reaction tittat transform life and
organizations as more open and complex.

Contrary to the expectations, practitioners degictely one vague scenario, based on
information integration and interoperability system

5.2.9.Question 9.
“How will this change the management of knowledgd aformation
among organizations or between organizations anduoers?”

Also in this question researchers seemed to haleaser vision of the foreseen scenario
and impacts that knowledge web and semantic wdkhawe in the market. In particular
they have depicted the following scenario:

* middle management will become unnecessary;
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» the relevance of third parties providing data iné¢ign and mining will gradually
substitute the direct B2B information sharing;

» specialisation will remain necessary (e.g. a jobwvler for computer scientists)
where particular expertise can be additionally pted;

« all obvious information will be available easilytttose who are entitled to get it;

* less time will be lost waiting for some info (thiakout the time google helps you
to spare having an answer);

» knowledge becomes more distributed, owned and aiedrby many individuals
and groups [Euzenat, Pin and Ronchaud, 2002];

* most of the content archives, from museums andriés to TV channels and
digital cinemas, will hold multimedia content;

» information management of the multimedia contemidpction chain (from pre-
production to post-production);

* competitiveness, marketing, market segmentatioandridentity will become
more sophisticated.

Practitioners answered as follows:

» organizations will concentrate on their core busingspecialization);

* new types of collaboration, based on B2B platfowifi,be developed;

» transaction costs will be reduced.

Some of the answers above listed, seem to contrédimselves. For instance how can
organizations be more focused on their core busjrgsecialize their knowledge, and
cooperate with other organizations in a virtuabreathain, without third party that:
» guarantees shared standards and directions, in goroation processes;
» provides evaluation and comparison among a hugebeuraf organizations
spread all over the globe;
* enables the creation of consortium through whiahppecan aggregate.

5.3. Some useful insights from the analysis

Although the first round of Delphi questionnairelnit achieve a significant number of

answers, we unveiled some useful insights, abailt the content and the methods.

Summarizing the answers above it has been emenged t

- about contents: industry is not yet considering #emantic web as a

proper system of tools that contribute to daily ihaiés including
knowledge management, information retrieval systantsmethods, digital
archives, etc. Thus in the final document of KWTRHhould clearly emerge
that the semantic web radically improves tools liappons and solutions;

KWEB/2004/D1.4.1v1/v1.2 8/10/2005 24



6. Final remarks and future challenges D 1.4.1v1: TechnologyeRMap

- about methods: semantic web technologies are nintrenfields and a lot of
organizations do not have a clear vision on howtgmis can be developed
using knowledge and semantic web applications. &fbeg an asymmetric
temporal analysis could be helpful, in particularough a comparison of
the answers of research in the short term witheladsndustry in the long
term. Moreover in the next analysis a series oftqlype case studies
should be taken into consideration. This is basedhe idea that more
concrete examples, goals and case studies shoudthddgsed, providing
contextualized problems and needs. These casestsdould be provided
by skilled organizations that have a tangible wvisiof semantic and
knowledge web forecasted solutions.

6. Final remarks and future challenges

The success and potential of the web is leadingdqossibility that every information
resource, person, organization, and many of thei@es related to them will be located
on or be driven by the Web. In other words richcdipsions of media and content will
allow users to improve search and management tooksgdescriptions of Web Services
will permit to consumers to personalize their at#g through the composition of
various web services; common interfaces will be eflgved in order to simplify
integration of disparate systems; and a common uagg for the exchange of
semantically-rich information will be supported dbhgh integration of various
heterogeneous conceptual models and languagesn&yu®n and Ronchaud, 2002]. All
these solutions might occur only with access tcaanhd "meaning"” of all resources and
the ability of software on the Web to deal withsttenhanced meaning [Sheth and
Meersman, 2002].

Technical difficulties in developing and implemennfi these solutions in businesses
products and services make knowledge and semardix wery challenging. Let us

consider, for instance, how tools for semantic matg or web service compositors

might be applied in order to sustain purchasingcef§ in their daily processes. Namely
to allow officers to select, compare and then by more satisfying composition of

products and services needed by the organizatibren the consumers’ (or in this case
the purchasing officers’) behaviours and culturds nadically change using knowledge

based products and services.

Finally, the results presented here are prelimirsarg a more detailed deliverable with
the shared view of the consortium will be givenmonth 24 (December 2005). In
particular, a more in-depth analysis will providadrder to understand how Knowledge
Web technologies, tools and applications will ratlic influence the social life of
individuals, their businesses and their market dppdties. Therefore, as described in
paragraph 4.2 the plan to proceed in the fututieagollowing:

— July/August 2005: the identification of a small gpoof experts who will address the
Delphi and roadmapping processes in the next peridde to the difficulties in meet
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face to face, many conference calls will be orgeshin order to obtain a first
common vision on how do we will proceed in manadimg activity and the Delphi
guestionnaire.

— September 2005: a second round of the Delphi cquresdire will be submitted to a
committed group of experts (senior research praotts involved in the KW NoE),
and will be disseminated through the KW portal.

— October/November 2005: the Delphi questionnairesishbe elaborated and if it is
necessary a third round of the Delphi questionretiguld be submitted.

— November/December 2005: preliminary results of Belguestionnaires should be
provided in the first version of thé“ersion of D 1.4.1. In particular the description
of a common and shared scenario, some needs antialye some technology locks
will be depicted.
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Annex 1

knowledgeweb

realizing the semantic web

D 1.4.1 Technology RoadMap (first version)
addressed to researchers involved in the
Knowledge Web Network of Excellence

Questions for the qualitative interviews

In the deliverable 1.4.1 “Technology roadmap (fivetsion)”, a general description of

semantic web tools and potential impacts in inguidtusiness and society will be given.
In order to clearly identify the technology locksat Knowledge Web might resolve and
overcome, the roadmap approximately should cont@npurposes of the technology

roadmap for the network of excellence, (ii) curreehds in semantic web research, (iii)
current and future trends in market and societysidaning both business models and
knowledge flows, (iv) problems and gaps generatethbse changes, (v) challenges for
the future of semantic web research (vi) reseapeldlmap for short, medium, and long
term, and finally (vii) an action plan and some r@derecommendations.

The Technology roadmap is very used within orgditna at different levels:

— Technology level: analysis of the innovative technology, engineeramgl science
skills and platforms of the firm;

— Product level: analysis of the innovative product and servicefpbot and platforms,
manufacturing and operations functions;
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— Business level: analysis of the organization and associated nesyobusiness
portfolio, marketing and financial functions, toget with strategy development and
implementation processes

These three levels should all be analyzed withm KW’s technology roadmap. In

particular we will analyze:

— at technology level: technologies and processes required for maintaininghe
technology base.Such as trend on technologies (algorithms and mnde)hased
within products, trend of the research in Semawteb and Knowledge Web and all
the scientific and industry researches.

— at product level: innovations on product /services and processeSuch as trend on
new products, services, and possible solutionsldhmidefined. Question we should
answer are: which kind of products? Which kindefvices? Which consumers? etc.

— at business level: required processes to deliver value to the businessto the
future. Such as trend of the markets, possible creatiomest market niches,
business needs for new services and products,i@ wvid/for the future should be
defined, and current trend on Semantic web teclgmesdoshould be calculated.

The roadmap should be the result of experts’ dedlateit the future trend of semantic
web methods and technologies, products (tools pptications) and businesses. For that
reason we really appreciate your involvement ifinfil up the questionnaire above.
Please take your time and accurately explain yoimtpf view regarding technologies
(theories, methods), innovative products and p@ssibsiness ideas in the short, medium
and long periods. When possible, please provida (faimbers of your forecasts) and
justification on your view, and may be some refeemn In particular for short term (1-3
years) please provide crisp and detailed informatior medium term provide
approximate information, and for long term be asonary as possible.

For in depth analysis see Cunningham, J.B. (1988jon research and organisational
development. London: Praeger and Denzin, N.K., &chin, Y.S. (1994). Handbook of
qualitative research. London: Sage.

What are your research fields?

What are the most important trends in your researcl?

[Please provide your observations for short terf {kars)]:
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[Please provide your observations for medium te3+6 years)]:

[Please provide your observations for long termi26¢ears)]:

What are, in your opinion, the most relevant probéms in your research fields?

What are the most important trends in other researt fields related to Semantic
Web and Semantic Web Services?

[Please provide some observations for each KW iaciive. scalability, heterogeneity,
Dynamics, web services, languages, etc.]

[Please provide your CRISP observations for sleomt(1-3 years)]:

[Please provide your APPROXIMATES observationsredium term (3-6 years)]:
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[Please provide your observations for long termi26¢ears) as visionary as possible]:

Do you know other research fields related to Semaiatand Knowledge Web?

[If yes please provide both description of thedgeand motivation]

If yes, what are the trends in these research fietd

[Please provide your crisp observations for shernt(1-3 years)]:

[Please provide your approximate observations fediom term (3-6 years)]:

[Please provide your observations for long term 26¢ears) as visionary as possible]:
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What are the core issues and core problems that yotesearch tries to solve?

What are, in your opinion, the core issues and congroblems that other important
researches try to overcome (please indicate no matiean 3/5 problems)?

What are, in your opinion, the tools and solutionghat will resolve these problems?

What are, in your opinion, the methodologies anddchnologies that will be used in
the tools and solutions described above?
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How will this change the relationships among ageni§.e. organizations, people) in
the market/business/society?

How will this change the management of knowledge aninformation among
organizations or between organizations and consumg?

If you want, feel free to add any comment on thiswestionnaire

Thanks for your effort, we really appreciate yoal)
the team of WP 1.4
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Annex 2

knowledgeweb

realizing the semantic web

D 1.4.1 Technology RoadMap (first version)
addressed to practitioners (expersts) involved in
knowledge web activities

Questions for the qualitative interviews

In the deliverable 1.4.1 “Technology roadmap (fivetsion)”, a general description of

semantic web tools and potential impacts in ingudtusiness and society will be given.
In order to clearly identify the technology locksat Knowledge Web might resolve and
overcome, the roadmap approximately should cont@npurposes of the technology

roadmap for the network of excellence, (ii) curreehds in semantic web research, (iii)
current and future trends in market and societysidaning both business models and
knowledge flows, (iv) problems and gaps generatethbse changes, (v) challenges for
the future of semantic web research (vi) reseapeldlmap for short, medium, and long
term, and finally (vii) an action plan and some r@derecommendations.

The Technology roadmap is very used within orgditna at different levels:
— Technology level: analysis of the innovative technology, engineeramgl science
skills and platforms of the firm;
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— Product level: analysis of the innovative product and servicefpbot and platforms,
manufacturing and operations functions;

— Business level: analysis of the organization and associated nesyobusiness
portfolio, marketing and financial functions, toget with strategy development and
implementation processes

These three levels should all be analyzed withm KW’s technology roadmap. In

particular we will analyze:

— at technology level: technologies and processes required for maintaininghe
technology base.Such as trend on technologies (algorithms and rde)hased
within products, trend of the research in Semawteb and Knowledge Web and all
the scientific and industry researches.

— at product level: innovations on product /services and processeSuch as trend on
new products, services, and possible solutionslghmidefined. Question we should
answer are: which kind of products? Which kindefvices? Which consumers? etc.

— at business level: required processes to deliver value to the businessto the
future. Such as trend of the markets, possible creatiomesf market niches,
business needs for new services and products,i@ wvid/for the future should be
defined, and current trend on Semantic web teclgmdoshould be calculated.

The roadmap should be the result of experts’ dedlateit the future trend of semantic
web methods and technologies, products (tools pptications) and businesses. For that
reason we really appreciate your involvement itinfil up the questionnaire above.
Please take your time and accurately explain yoimtpf view regarding technologies
(theories, methods), innovative products and péssibsiness ideas in the short, medium
and long periods. When possible, please provida (faimbers of your forecasts) and
justification on your view, and may be some refeem In particular for short term (1-3
years) please provide crisp and detailed informatifor medium term provide
approximate information, and for long term be a&sonary as possible.

For in depth analysis see Cunningham, J.B. (1988jon research and organisational
development. London: Praeger and Denzin, N.K., &chin, Y.S. (1994). Handbook of
qualitative research. London: Sage.

What are your fields of interest and business adatities?

What are the most important trends in your businessctivities?
[Please provide your observations for short terf {kars)]:
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[Please provide your observations for medium te3+6 years)]:

[Please provide your observations for long termi26¢ears)]:

What are, in your opinion, the most relevant aim®f your business activities?

Do you know other markets (or industry sectors) redted to Semantic and
Knowledge Web?
[If yes please provide both description of thedgeand motivation]

If yes, what are the trends in these industries?
[Please provide your crisp observations for shernt(1-3 years)]:
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[Please provide your approximate observations fediom term (3-6 years)]:

[Please provide your observations for long termi26¢ears) as visionary as possible]:

What are the tools and solutions (related to semaiatand knowledge web) that your
organization is developing?

What are, in your opinion, the core problems thatyour organization tries to
overcome?

What are, in your opinion, the core issues and corngroblems that other
organizations try to overcome (please indicate no ane than 3/5 problems)?

KWEB/2004/D1.4.1v1/v1.2 8/10/2005 37



Annex 2 D 1L41: Technology RoadMap

What are, in your opinion, the methodologies anddgchnologies that will be used in
the tools and solutions described above?

How will this change the relationships among agents.e. organizations, producers,
consumers) in the market/business/society?

How will this change the management of knowledge annformation in the Porter’s
value chain (among organizations or between orgarations and consumers)?

If you want, feel free to add any comment on thiswestionnaire

Thanks for your effort, we really appreciate yoal)
the team of WP 1.4

For further information please contact
Roberta Cuel

Faculty of Economics

University of Trento
roberta.cuel@economia.unitn.it
http://fandango.cs.unitn.it/cuel
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