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PART I: MANAGEMENT

1. Participants
1.1 Action Structure and MC Members
The KEYSTONE Management Committee at the end of the first Grant Period is composed of 51 Members
from 27 Countries (CY, DE, ES, EE, FR, FI, UK, EL, HR, IT, IL, IL, IE, MK, MT, NO, NL, PT, PL, RO, SE,
SI, SK, TR, BE, BG, CH, RS ).
The MC decided to appoint an Executive Scientific Board (ESB) with the responsibility for planning,
managing and executing activities. It is composed of the following positions:
Chair: Francesco Guerra (IT)
Vice-Chair: Jorge Cardoso (PT)
Scientific Coordinator: Yannis Velegrakis (IT)
Dissemination Coordinator: John Breslin (IE)
WG1 Co-Leaders: Raquel Trillo (ES), Stefan Dietze (DE)
WG2 Co-Leaders: Elena Demidova (DE), Julian Szimanski (PL)
WG3 Co-Leaders: Omar Boucelma (FR), Bodgan Cautis (FR)
WG4 Co-Leaders: Paulo Rupino (PT), Ngoc Thanh Nguyen (PL)
Training Coordinator: Charlie Abela (MT)
STSM Coordinator: Abdulhussain Mahdi (IE)
The MC decided to appoint an Enterprise Advisory Board (EAB) with the responsibility for planning actions
oriented to the involvement of enterprises. It is composed of the following members:
Francesco Guerra (IT), Innar Liiv (EE), and Henrik Strindberg (SE)

1.2 Working Group Members
The MC decided not to regulate the subscription to the WGs. This means that each researcher in the
Countries of the Action can ask to be part of KEYSTONE. A special form has been created to collect requests
for participation. The MC will periodically approve new requests for membership.
The following table summarizes the total number of people that are part of the Action. Note that the same
researcher can be part of more than one WG.
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WG N.

WG Title

Total number Number
of members
of ESRs

Gender balance
(men/ women)

WG1

Representation of structured data sources

114

40

82/32

WG2

Keyword search

120

42

94/26

WG3

User interaction and keyword query 98
interpretation

37

74/24

WG4

Research
integration,
benchmarks, and evaluations

27

60/17

showcases, 77

2. Activities
The website http://www.keystone-cost.eu contains all details about the activities organized in the Action.

2.1 Meetings
In the first year, the KEYSTONE Action has organized:
•
•
•
•

3 MC Meetings (including the kick-of meeting)
2 WG Meetings involving all WGs (Leiden, NL, March 24-25 2014 on “Semantic keyword search in
big data”, Riva del Garda, IT, 17-18 October 2014 on “Querying the Semantic Web”)
1 WG1-WG2 Meeting (Profiles Meeting)
1 ESB Meeting

1st WG meeting “Semantic keyword search in big data”
Website: http://www.keystone-cost.eu/keystone/outreach/meetings/spring-2014-mc-and-wg-meetings/
This was the first meeting involving WG members and was the kickoff event for the research, networking
and coordination activities promoted by the Action. Sixty-seven researchers (16% female) from 24
countries participated in the event. Spain was the country with the largest number of participants (9),
followed by the Netherlands (8), Portugal (6), Germany (5) and France (4). There were also attendees from
Belgium, Bulgaria, Croatia, Cyprus, Estonia, Finland, FYR Macedonia, Ireland, Israel, Italy, Malta, Norway,
Poland, Romania, Serbia, Sweden, Switzerland, Turkey, and the United Kingdom. The meeting was
organized with the support of the Naturalis Biodiversity Centre.
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Research Task. The topic "Semantic Keyword Search in Big Data" concerns a theme close to KEYSTONE:
large-scale data sources are usually comprised of a very large schema and billions of instances. Keyword
search over such datasets can suffer from query ambiguity and scalability challenges. The discovery of
suitable, i.e. semantically-related data sources, is another critical issue, hindered by the lack of sufficient
information on available datasets and endpoints. Browsing and searching for data at this scale is not an
easy task for users. Semantic search leverages semantics to improve the accuracy and recall of search
mechanisms. Whereas state-of-the-art keyword search techniques work well for small or medium-sized
databases in a particular domain, many of them fail to scale on heterogeneous databases that are
composed of several thousand tables. In this scenario, the goal addressed during the meeting was the
definition of open challenges in keyword search over structured databases, with particular reference to
large and heterogeneous sources. This goal was achieved by means of three activities: keynote
presentations, a panel, and a brain-writing session. Three keynote speakers were invited:
•
•
•

Edgar Meij (Yahoo! Research, ES) gave a talk about “Web-scale semantic search at Yahoo”.
Pedro Furtado (University of Coimbra, PT) delivered a talk on “Scalability and Real-Time for Big
Data”.
Djoerd Hiemstra (University of Twente, NL) spoke about “Federated Search for Real: Combining 150
Search Engines, and Counting”.

A panel about the evaluation of keyword search systems was chaired by Nicola Ferro (University of Padua,
IT) and involved as panelists Maarten de Rijke, (University of Amsterdam,NL), Claudia Hauff (TU Delft, NL),
Martin Theobald (University of Antwerp, BE), and Arjen de Vries (CWI Amsterdam, NL).
Finally, during the brain-writing session, all attendees actively participated in the definition of the most
important open research issues for semantic keyword search in big data. This session was divided in two
parts. During the first part, all participants were provided with a question randomly selected from five
questions previously prepared by the ESB members. After 15 minutes, the attendees passed their answer
to another participant who had five minutes to revise/augment the answer. This process was repeated
twice. After this first session, we collected more than 10 different answers for each question, with each
answer revised twice. In the second session, the answers were analysed and discussed amongst all the
participants. The final goal of this activity was to create a white paper (Raquel Amaro, PT, was appointed as
editor of the paper) to be published online and presented at the next meeting.
Networking task. A session in the meeting was devoted to the presentation of research groups and their
main research topics.
Coordination task. One of the goals of the Action is to promote new research activities and new crosscountry research groups. We believe that the development of applications for H2020 calls can promote
new research activities. People, during preparation of applications, are motivated to work together towards
a goal. For this reason, in one session we discussed the H2020 calls relevant to KEYSTONE research topic.
Bert van Werkhoven, NL Agency contact for the ICT program in H2020, and Kimmo Rossi from DG CONNECT
in the EC, provided attendees with some suggestions about H2020 opportunities.
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2nd WG meeting “Querying the Semantic Web”
Website: http://www.keystone-cost.eu/keystone/outreach/meetings/autumn-2014-mc-and-wg-meetings/
The 2nd WG Meeting has been organized in Riva del Garda (IT), with the University of Trento as Local
Organizer. Forty-nine researchers (24% female) participated in the meeting. They came from 21 countries
(6 from IT 5 from FR, 4 from ES, 3 from HR, 3 from PT, 3 from RS, 3 from HR, 2 from DE, 2 from RO, 2
from PL, 2 from SI, 1 from NL, 1 from BG, 1 from SK, 1 from UK, 1 from CH, 1 from IE, 1 from CY, 1 from
EE, 1 from MK, 1 from SE).
The meeting focused on activities for improving networking among the participants and promoted joint
research in the field of querying the Semantic Web. A particular attention was devoted to the enterprises’
needs.
Networking. The first part of the meeting was focused on the analysis of the participants. Firstly, we
created a tag cloud of participants’ skills, by asking WG Members to provide 2 keywords defining their
research activity.

Moreover, we proposed a simple generic architecture for a keyword search engine and we asked people to
“locate” their research with respect to the architecture modules:
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Several brainstorming sessions were organized to identify the main research open issues in the area. The
sessions started with six questions about datasets, source access, query methods, evaluation, benchmarks,
and competitions. These questions have been proposed to the participants who were asked to answer to
some of them in a written way. The written answers constituted the starting point of the following
discussions. In the following brainstorming sessions, several participants (Georgia Kapitsaki, Paolo Missier,
Andrea Calì, Andre Freitas, Jorge Cardoso, Nicola Ferro and Yannis Velegrakis) were appointed responsible
for leading the analysis of the questions/answers. The rest of the participants were divided in small groups.
Each group participated, in turn, in a short discussion (20 minutes) about all the questions. The result of the
activity was presented in a plenary session and a white paper is under development.
Research. One invited talk by Bruno Crispo, Università di Trento, about “Encrypted searches” was delivered.
A Round Table was organized for discussing “Semantic web, smart cities and enterprise: opportunities for
research”. We asked some people from enterprise, and in particular Marco Combetto – Informatica
Trentina SPA, Paolo Bouquet – Università of Trento and Okkam SRL, Vladimir Alexiev – Ontotext, Henrik
Strindberg – Xcerion to answer two main questions: 1) Are currently the semantic web technologies mature
enough to be applied on real and complex scenarios? and 2) Which are these challenging real scenarios?

Profiles WG1-WG2 meeting
Website: http://www.keystone-cost.eu/keystone/outreach/meetings/profiles-meeting/
The meeting was organized in Crete on 25/05. Fifteen people participated (46% female). Two keynotes
were delivered, the first on “Web Observatory Architectures” by Dr. Thanassis Tiropanis from the University
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of Southampton, UK, and the second “From data to knowledge – profiling and interlinking datasets on the
Web”, by Dr. Stefan Dietze, from L3S Research Center, Leibniz University of Hannover, Germany.
Then, the attendants were divided in two groups and discussed several aspects of Semantic keyword
search, Linked Data: federated keyword search, mining and preservation, Representation and analytics of
structured data sources, Aspects of Semantic Keyword Search in Big Data, Scenarios of interactions for
improvement of keyword based retrieval. Researchers were asked to answer questions about their own
research, advantages with respect to their research on the topics they envision from collaborations,
scenarios they would like to address in their research on the topics, open challenges on the topics, datasets
available to them, and evaluation methods that are used in different contexts related to the topics.

ESB meeting
Website: http://www.keystone-cost.eu/keystone/outreach/meetings/esb-meeting-2014/
This meeting gathered the Action Chairs. It was organized in Paris on 19th September 2014. The goal of the
meeting was sharing ideas about the activities to be scheduled for the following years. Dr. Giuseppe
Lugano, COST Officer of the Action, participated in the meeting.

2.2 Short Term Scientific Missions
A total budget of €20,000 was allocated for KEYSTONE STSM in 2014. Our idea was to fund
approximately 10–15 STSMs over this period, with an average funding/STSM of approximately €1500.
The MC decided to issue 3 calls for collecting applications.

Call

Applications
Deadline

Notification BY

Applications
Received / funded

1st

28th Feb 2014

15th March 2014

2

2nd

30th 1st May 2014

1st June 2014

7

3rd

15th Jun 2014

15th July 2014

3

We funded 12 applications (25% involving female participants), but only 11 were realized (1 applicant
withdrew his submission). Ten countries in total have been involved in the STSMS according to the
following schema:
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From:

Cyprus 1
France 2
Germany 1
Italy 1
Netherlands 1
Portugal 1
Spain 2
UK 2

To:

Cyprus 1
Switzerland 2
Netherlands 2
Spain 1
Italy 3
Turkey 1
France 1

3. Budget
Meetings:
1st WG meeting “Semantic keyword search in big data”
Profiles WG1-WG2 meeting
ESB meeting
2nd WG meeting “Querying the Semantic Web”

47095.53 EUR
11847.88 EUR
5340.92 EUR
31704.70 EUR
95989.03 EUR

Short Term Scientific Missions: 11 applications: 14,797.00 EUR
Dissemination: Website 3,800 EUR
OERSA: Other Expenses Related to Scientific Activities: 350 EUR
Total Science Expenditure: 114,936.03 EUR
FSAC: Financial and Scientific Administration and Coordination: 17,240.38 EUR
TOTAL: 132,176.41 EUR

PART II: RESEARCH ACTIVITY
1. WG1- WG2 Activities:
The main goal of WG1 is to raise awareness of innovative methods and techniques which help to analyze,
index and discover structured Web data sources, specifically Linked Data. Moreover, innovative ideas and
methodologies for constructing, integrating and updating such indexes while monitoring the Web of Data
over time are within the scope of WG1. In WG2, we aim to support development of novel methods and
algorithms that enable effective and efficient keyword search over large scale structured data sources
available on the Web. These activities are closely aligned with dataset profiling and quality assessment
techniques of WG1 enabling users to select suitable data for a given purpose. Moreover, there exists a high
interdependency among the techniques and methods to discover and index structure data-sources and
effective and efficient keyword search methods. Therefore, the majority of the activities in WG1 and WG2
involved people from both working groups. In the following we provide an overview over selected activities
of WG1 and WG2 performed in 2014.
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Core WG1 and WG2 Activities. In 2014, WG1 and WG2 members actively participated in a number of WG
meetings including “Semantic Keyword Search in Big Data” in March 2014 in Leiden, and “Querying the
Semantic Web“ in October 2014 in Riva del Garda, Italy (both co-located with MC meetings). In addition, in
order to foster the discussion of the specific WG1 and WG2 topics within the KEYSTONE network and to
identify important challenges and research directions in this context, WG2 and WG1 co-organized a
dedicated “Profiles” meeting in May 2014 in Hersonissos, Crete, Greece, where members of both working
groups discussed open research challenges and exchanged ideas for possible collaborations.
To increase the awareness of WG1 and WG2 related topics within the scientific community, the members
of WG1 and WG2 initiated and co-organized the 1st International Workshop on Dataset PROFIling &
fEderated Search for Linked Data (PROFILES’14) during the 11th European Semantic Web Conference
(ESWC 2014) in Greece. PROFILES’14 covered a range of topics related to data source contextualization for
search and exploration in Linked Data, profiling of linked datasets, as well as measuring and modeling
dynamics and the evolution of Linked Data and attracted a number of relevant submissions from the
KEYSTONE members as well as other researchers from the Semantic Web community. As a continuation of
this effort, the members of WG1 and WG2 collaborated on the follow-up proposal for PROFILES’15 that has
been accepted by the ESWC 2015. WG1 and WG2 members also initiated a special issue on Dataset
Profiling and Federated Search for Linked Data that has been accepted for the International Journal On
Semantic Web and Information Systems (IJSWIS). The activities related to the organization of PROFILES’15
and the IJSWIS special issue will continue in 2015.

Other WG1 and WG2 Activities. In 2014 and January 2015, members of WG1 and WG2 have also
collaborated to organize other events related to KEYSTONE:
•

•

Celebrating Anita Borg Birthday with Search Tools and Wikis in Aragón (Spain): KEYSTONE
collaborated in the organization of the Anita Borg Week in Spain, in particular, in the organization
of the contest called WikinformaticA! in Aragón. This contest was designed to achieve the following
main goals:
o Fostering the use of image search tools and tools to create Wikis among High School
students.
o Encouraging female students to study degrees related to Information and Communication
Technology (ICT).
o Disclosing the history of prominent women in the field of ICT in order to serve as rolemodel for new generations of female students.
o Promoting collaborative work by means of Wiki tools.
o Leveraging the use of search tools for images.
In this first edition of WikinformáticA! in Aragón, 95 High School students, divided into 8 different
teams have participated. Participants enjoyed the experience and learned how to search for
information and how to create a Wiki. The content created will be incorporated in the Spanish
Wikipedia and esDBpedia in next months.
Attendance to III Jornadas esDBpedia: DBpedia is a key semantic resource in the Linked Open Data
cloud (LOD cloud), since a great amount of semantic data from different data sources is linked to its
content. DBpedia data comes from Wikipedia, the most popular online encyclopedia that grows
daily thanks to the contribution of a large amount of editors, but recently has also started to
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include data from other resources such as Wikidata or Wiktionary. Until 2011 only data from the
English language Wikipedia were extracted, but nowadays DBpedias have been created for
different languages in Wikipedia. For the DBpedia Spanish language (esDBpedia) was created.
In January 2015, several members of WG1 and WG2 in KEYSTONE participated in the III Jornadas es
DBpedia to improve the quantity and quality of data in esDBpedia and to understand how semantic
data and storage technologies are being used to create applications in different contexts, for
example, in the Biblioteca Nacional de España.

2. WG3 Activities:
The main focus of WG3 -- User Interaction and keyword query interpretation -- is on aspects such as the
disambiguation of queries (e.g., semantic disambiguation), the development of languages for keyword
searching in modern search applications (including social applications) and the use of feedback from users
for improving results.
One of the main achievements in the past year was the organization of the first edition of the SDSW
workshop (Surfacing the Deep and the Social Web), with the International Semantic Web Conference 2014,
jointly with WG4 (more details in the following section). Our hope is that this workshop will be maintained
and gain in visibility at the next ISWC.
Members of the WG3 have been involved recently in research topics such as
•

•

•

•

Unsupervised topic discovery in social networks -- the ITAKA research group at University Rovira i
Virgili, Tarragona, Spain, including a PhD dissertation in January 2015 on “Moving towards the
Semantic Web - Enabling new technologies through the semantic annotation of social contents”
supervised by A. Moreno and a publication at ECAI 2014.
Medical liver case ontology (LiCO), including researchers from Bogazici University of Turkey (B.
Acar, Suzan Uskudarli) and from University of Malaga Spain (M. del Mar Roldan, Jose Aldana).
LiCO’s beta version has been released through the VAVlab web site (www.vavlab.ee.boun.edu.tr),
and a STSM was done by Dr. Roldan at Bogazici University. Several papers on the LiCO ontology are
planned. The two previous groups have also collaborated in organizing a task in imageCLEF 2015
(http://www.imageclef.org/2015/liver)
As-you-type search in social applications – the Univ. of Paris-Sud (Bogdan Cautis) and Yahoo Labs
Barcelona study a query model in which answers pertain to a query interpretation by which the last
term in the query sequence can match keyword prefixes. They have already devised an algorithmic
solution for a query model in which relevance is judged by fixed (pre-determined criteria) – the
topic of an ongoing paper submission – they also worked on the foundations for a more generic
search problem, in which relevance must be inferred (learned) on the fly, during searches, in an
adaptive process based on Multi-Armed bandits. This research direction was also supported by a
Keystone STSM.
Query suggestion in social applications -- the Univ. of Paris-Sud and Yahoo Labs Barcelona have also
made progress on the problem of query suggestion in social applications. For this problem, one
must leverage the user interactions and social links, as well as the querying activity, in order to
provide the most accurate recommendations for query completion. With the support of the
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•

aforementioned STSM, they have devised an adapted model for this problem, including multibipartite graphs, in order to model all the available information on queries, search terms and logs,
user inter-connections.
Searching over rich social data, having semantics and structure – the Univ. of Paris-Sud (Ioana
Manolescu, Bogdan Cautis) collaborated with University of Rennes 1, on a data model and a
preliminary approach for answering queries over structured, social and semantic-rich content,
taking into account all dimensions of the data in order to return the most meaningful results. This
resulted in a publication at SDSW 2014.

2. WG4 Activities
The WG4 of the KEYSTONE COST action IC1302, concerned with research integration, showcases,
benchmarks and evaluations, was involved in the following research activities:
1. The organization of the first edition of the SDSW workshop (Surfacing the Deep and the Social Web) was
accepted by the renowned International Semantic Web Conference for inclusion in its 2014 edition. This
initiative was a joint effort of WG4 and WG3 (concerned with user interaction and keyword query
interpretation), to promote cross-pollination of ideas between the two groups, but it was open to all
researchers, regardless of their participation in the COST action. This workshop consisted of a section of
paper presentations and section where the authors, audience, and chairs reflected about research
challenges and avenues. All submitted papers were peer-reviewed.
The proceedings of the SDSW 2014 were published with CEUR and can be found online at http://ceurws.org/Vol-1310/.
Additionally, extended and enhanced versions of the two best papers were fast-tracked for publication in
the Journal of Data Semantics. All details about the workshop can be found online at http://sdsw-atiswc2014.ipn.pt.
2. A special issue of the journal LNCS Transactions on Computational Collective Intelligence
(http://www.springer.com/computer/lncs/transactions+cci?SGWID=0-173802-0-0-0) is currently being
prepared. A call for papers has been issued.
3. Members of WG4 have also been involved in the organization of the international RAW Open Data event
(http://www.keystone-cost.eu/keystone/event-on-open-data/). As per EU Directive and US Presidential
Executive Order, public administration bodies will be mandated to open their data to businesses and
society at large for consultation and reuse. This means that the relevance of research of COST IC1302 will
be strengthened, as thousands of new datasets will be made available on the web shortly. RAW Open Data
was meant to raise awareness of the issue. On the first day there were talks from top actors in the field and
on the second day there was a hackathon, where apps using open data sets were developed.
All details, videos of the talks, and other resources of this event can be found online at:
http://rawopendata.ipn.pt
4. Given the good response to the organization of the first SDSW workshop in 2014, the same joint
WG4/WG3 team decided to organize SDSW 2015. This time the proposal was submitted to the Extended
Semantic Web Conference (ESWC) and has been also accepted. Work is under way.
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5. Lastly, WG4 members are also collaborating in the organization of the first KEYSTONE Open Conference,
to be held in Coimbra, in the beginning of September 2015 (http://www.keystone-cost.eu/keystone/callfor-the-organization-of-the-first-keystone-openconference/). The general conference theme will be
“Keyword search in large amounts of data”. Issues such as the development of techniques and tools for
search and analytics, the study of scalable techniques, the application of semantics, and the use of open
data will be covered.

Appendix: Details about WG1-2 Activity
Related STSMs
To foster collaboration within WGs, KEYSTONE supported STSMs for the following WG1 and WG2 members:
During the first call, Javier Lacasta (WG1 and WG2) and Khalid Belhajjame (WG2 and WG4) were supported:
• Javier Lacasta from the Universidad de Zaragoza, Spain, visited Gilles Falquet at Université de
Genève, Switzerland with a one month STSM on the topic “Improvement of automatic
formalization processes for thesauri” in July - August 2014. The aims of the STSM were to address
the problem of formalizing knowledge models through automatic alignment between these models
and formal ontologies as well as definition of future lines for joint research between both
laboratories (ICLE in Switzerland and IAAA in Spain). Furthermore, Javier Lacasta, Javier Nogueras,
and Gilles Falquet collaborated on the topic of the automatic formalization of knowledge
organization resources in a multilingual context.
• Khalid Belhajjame from Paris Dauphine University, LAMSADE (France), visited Alessandro Bozzon
from Delft University of Technology -TU Delft- (NetherLand) with a two weeks STSM on the topic
“Exploratory- and Keyword- Based Design of Data-Intensive Scientific Workflows” in September
2014. Thanks to the STSM granted, K. Belhajjame was able to elaborate together with his host a
new model and architecture for designing keyword-based exploratory data science processes. The
visit was successful and fruitful both in terms of the research results obtained, but also in terms of
the collaborations that have been built between the visitor and host institutions.
During the second call, Ludovic Moncla (WG1), Paolo Missier (WG1 and WG2), María del Mar Roldán García
(WG1 and WG2), Andrea Calí (WG2), Georgia Kapitsaki (WG1 and WG2) and Stefan Langer (WG1 and WG2)
were supported:
• Ludovic Moncla from LIUPPA laboratory, Université de Pau et des Pays de l’Adour (France), visited
Javier Nogueras Iso from the Universidad de Zaragoza (Spain) with a one month STSM. As a result
of the work performed during the STSM the following paper has been published:
o L. Moncla, W. Renteria-Agualimpia, J. Nogueras-Iso, M. Gaio. “Geocoding for texts with
fine-grain toponyms: an experiment on a geoparsed hiking descriptions
corpus”. Proceedings of 22nd ACM SIGSPATIAL International Conference on Advances in
Geographic Information Systems (ACM SIGSPATIAL 2014), Dallas, Texas, USA, November 47, 2014. 2014.
• Paolo Missier from Newcastle University (UK) visited Francesco Guerra from University of Modena
and Reggio Emilia (Italy) with a one week STSM to cooperate on works related to techniques for
keyword search in structured databases based on data provenance.
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•
•
•

•

María del Mar Roldan García from Universidad de Málaga (Spain) visited Burak Acar Boğaziçi
University (Turkey) with a one week STSM.
Andrea Calí from University of London (UK) visited Riccardo Torlone from Universita Roma Tre,
Roma (Italy), with a one week STSM.
Georgia Kapitsaki from University of Cyprus, Aglantzia (Cyprus), visited Geert-Jan Houben from
Delft University of Technology, Delft (Netherland) with one month STSM. The aim of the STSM was
to design and implement a tool on Web API usage from JavaScript in web pages. Most of the
implementation work was completed during the STSM with an initial prototype version for the
analysis of scripts in Web pages for the invocation of Web APIs called webanalifer. The continuation
of this work is ongoing.
Stefan Langer from Otto-von-Guericke Universität Magdeburg (OVGU), Magdeburg (Germany),
visited Georgia Kapitsaki from University of Cyprus, Aglantzia (Cyprus), with a one month STSM. The
theme of the project of Mr. Stefan Langer was: “From Recommender Systems to Personalized
Academic Search Engines”. During the STSM, Langer’s aim was to re-use large parts of the existing
academic paper recommender system of Docear and recommend search queries to users. Docear is
a solution to academic literature management that helps organizing, creating, and discovering
academic literature. The goal was to study whether search engines with integrated query
recommender system can be used as augmentations or even substitutions for recommender
systems. Most part of the implementation of this work was completed during the STSM in Cyprus.

During the third call, Claudia Hauff (WG2 and WG3), Marco Bambrilla (WG3 and WG4) and Jorge Cardoso
(WG2 and WG4) were supported:
• Jorge Cardoso from Coimbra University visited Francesco Guerra from University of Modena and
Reggio Emilia (Italy) with a 5 working days STSM and cooperated on works related to
recommendation system based on network analysis.
• Claudia Hauff from Delft University of Technology, Delft (Netherlands), visited Fabio Crestani from
University of Lugano with a 5 working days STSM.
• Marco Brambilla from Politecnico di Milano, Milano (Italy), visited Khalid Belhajjame from Paris
Dauphine University (France) with a 5 working days STSM. They worked on answering queries using
communities (crowd). The objective of the visit was to combine semantic modeling and
crowdsourcing with the purpose of improving keyword-based search. Concretely, the visit aimed to
start a collaboration on keyword based search upon complex, structure data sources, by combining
the expertise of Dauphine Paris on semantic modeling and querying of structured big data, with the
expertise of Marco Brambilla group at Politecnico di Milano on crowdsourcing, media analysis, and
structured Web content. The visit gave rise to the following paper:
o Khalid Belhajjame, Marco Brambilla, Daniela Grigori, Andrea Mauri. “Community Profiling
for Crowdsourcing Queries”. Crowdsourcing and human computation multidisciplinary
workshop, Sep, 2014.

4.-Publications by WG1 and WG2 members related to KEYSTONE
Over the last years, there was a tremendous growth of the amount of semantically annotated data
available on the Web, in particular Linked Data. Therefore, the scientific collaboration between WG1 and
WG2 members resulted in a number of publications in this area. In particular, researchers in this field in
KEYSTONE have focused on:
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-Exploiting and enriching semantic structured datasets. Selected papers related to this topic are:
• Fabio Benedetti, Sonia Bergamaschi, Laura Po (2014), ““A visual summary for linked open data
sources”, International Semantic Web Conference” (Posters & Demos) - CEUR WORKSHOP
PROCEEDINGS - vol 1272 - pp. 173-176 ISSN: 1613-0073.
This publication is related to the development (leaded by Laura Po) of a tool for producing a
representative summary of a Linked open Data (LOD) source starting from scratch. This tool, called
LODeX, supports users in exploring and understanding the contents of a dataset. LODeX extracts
statistical indexes that are used to build a representative summary by quering the SPARQL endpoint
of a LOD source. The tool is still under development and the latest version LODeX 2.0
(http://www.dbgroup.unimo.it/lodex3 ) also includes the possibility to compose visual queries by
selecting objects from the representative summary of a LOD source.
• Roberto Yus, Varish Mulwad, Tim Finin, and Eduardo Mena. Infoboxer: Using Statistical and
Semantic Knowledge to Help Create Wikipedia Infoboxes. 13th International Semantic Web
Conference (ISWC 2014), Riva del Garda (Italy) 21st October, 2014.
• Elena Demidova, Nicola Barbieri, Stefan Dietze, Adam Funk, Helge Holzmann, Diana Maynard,
Nikolaos Papailiou, Wim Peters, Thomas Risse, Dimitris Spiliotopoulos, “Analysing and Enriching
Focused Semantic Web Archives for Parliament Applications”, Future Internet 6(3): 433-456 (2014)
In this work, the problem of enrichment of Web archives using LOD data was discussed.
• Sergej Zerr, Mathieu d'Aquin, Ivana Marenzi, Davide Taibi, Alessandro Adamou, Stefan Dietze,
“Towards Analytics and Collaborative Exploration of Social and linked Media for TechnologyEnchanced Learning Scenarios”. PROFILES@ESWC 2014
-Studying the features of the different datasets in order to measure their quality, domain coverage, trust
factor, etc. for different tasks and contexts. Selected papers related to this topic are:
• Bernardo Pereira Nunes, José Herrera, Davide Taibi, Giseli Rabello Lopes, Marco A. Casanova,
Stefan Dietze: “SCS Connector - Quantifying and Visualising Semantic Paths Between Entity Pairs”.
ESWC (Satellite Events) 2014: 461-466
-Creating tools to match, align, link or/and integrate different datasets (semi)-automatically and
generation of profiles. Selected papers related to this topic are:
• Giseli Rabello Lopes, Luiz André P. Paes Leme, Bernardo Pereira Nunes, Marco Antonio Casanova,
Stefan Dietze, “Two Approaches to the Dataset Interlinking Recommendation Problem”, WISE (1)
2014: 324-339
• Besnik Fetahu, Stefan Dietze, Bernardo Pereira Nunes, Marco Antonio Casanova, Davide Taibi,
Wolfgang Nejdl, “A Scalable Approach for Efficiently Generating Structured Dataset Topic Profiles”.
ESWC 2014: 519-534
• Khalid Belhajjame, Marco Brambilla, Daniela Grigori, Andrea Mauri. “Community Profiling for
Crowdsourcing Queries”. Crowdsourcing and human computation multidisciplinary workshop, Sep,
2014.
-Developing search tools oriented to non-technical users to allow them to exploit the information stored
in this type of datasets. Some papers related to this topic are:
• Sonia Bergamaschi, Davide Ferrari, Francesco Guerra, Giovanni Simonini, “Discovering the Topics of
a Data Source: a Statistical Approach”, Proceedings of the Workshop on Surfacing the Deep and the
Social Web co-located with the 13th International Semantic Web Conference (ISWC 2014), ed.
CEUR-WS.
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Sonia Bergamaschi, Francesco Guerra, Matteo Interlandi, Raquel Trillo Lado, Yannis Velegrakis,
“QUEST: A Keyword Search System for Relational Data based on Semantic and Machine Learning
Techniques”. PVLDB 6(12): 1222-1225 (2013).
This work focused on the development of a keyword search system for relational databases
based on machine learning and heuristic rules. Leaded by Francesco Guerra, it was extended and a
new version of the paper has been submitted to a journal (currently, the second review is active).

-Clustering and classification techniques. Selected papers related to this topic are:
• Draszawka K., Szymański J., “How Specific Can We Be with K-N Classifier?”, Advances in Neural
Networks, Fuzzy Systems and Artificial Intelligence, ed. Balicki J., Recent Advances in Computer
Engineering Series, vol. 21, 2014, p. 88-94
The authors of this paper consider that multi-label categorization and text document hierarchical
clustering are crucial to feed automatically new data into “structured category organization”. They
also consider that the performance of their proposal in KNN-classifiers is higher than the state-ofthe-art in that area.
Currently the authors are working on “boost classification accuracy” by applying some modification
methods to train data (which can also be seen as methods to “miss data imputation”).
• Draszawka K., Szymański J., Krawczyk H., “Towards Increasing Density of Relations in Category
Graphs”, Intelligent Tools for Building a Scientific Information Platform: From Research to
Implementation, ed. Bembenik R., Skonieczny Ł., Rybiński H., Kryszkiewicz M., Niezgódka M.,
Studies in Computational Intelligence, vol. 541, 2014, p. 51-60.
The topic of this paper is the reorganization of semantic categories structures. According to the
authors, their proposal allows to create a semantically plausible, coherent and large category
structure (e.g., tens of thousands of categories) for huge text corpora automatically or semiautomatically.
-Developing tools and technologies that consider semantic structured data and mobility. A selected paper
related to this topic is:
• Sergio Ilarri, Dragan Stojanovic, Cyril Ray, "Semantic Management of Moving Objects: A Vision
Towards Smart Mobility", Expert Systems With Applications, ISSN 0957-4174, Elsevier, volume 42,
number 3, pp. 1418?-1435, February 2015. doi: 10.1016/j.eswa.2014.08.057.
-Compression techniques to represent graph structures efficiently. A selected paper related to this topic
is:
• N. R. Brisaboa, D. Caro, A. Fariña, M. Andrea Rodríguez, "A Compressed suffix-array structure for
Temporal-Graph Indexing", in Proceedings of 21th International Symposium (SPIRE 2014) - LNCS
8799, Springer, Ouro Preto (Brasil), 2014, pp. 77-88.
-Conversion of unstructured textual sources into structured datasets with annotation of place keywords.
A selected paper related to this topic is:
• L. Moncla, W. Renteria-Agualimpia, J. Nogueras-Iso, M. Gaio. “Geocoding for texts with fine-grain
toponyms: an experiment on a geoparsed hiking descriptions corpus”. Proceedings of 22nd ACM
SIGSPATIAL International Conference on Advances in Geographic Information Systems (ACM
SIGSPATIAL 2014), Dallas, Texas, USA, November 4-7, 2014. 2014.
-Federated Web Search and Deep Web. Selected papers related to this topic are:
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•

Thomas Demeester, Dolf Trieschnigg, Dong Nguyen, Ke Zhou, and Djoerd Hiemstra. “Overview of
the TREC 2014 Federated Web Search Track'’, In: Proceedings of the 23rd Text REtrieval Conference
Proceedings (TREC) (to appear)
Thomas Demeester, Robin Aly, Djoerd Hiemstra, Dong Nguyen, Dolf Trieschnigg, Chris Develder.
“Exploiting User Disagreement for Web Search Evaluation: an Experimental Approach'’, in
Proceedings of the 7th ACM international conference on Web search and data mining (WSDM),
2014
Ke Zhou, Thomas Demeester Dong Nguyen, Djoerd Hiemstra, and Dolf Trieschnigg, “Alligning
Vertical Collection Relevance with User Intent'’, In: Proceedings of the 23rd ACM Conference on
Information and Knowledge Management (CIKM), 2014
Zhemin Zhu, Djoerd Hiemstra, and Peter Apers, “Linear Co-occurrence Rate Networks for Sequence
Labeling'’, In: /Proceedings of the 2nd International Conference on Statistical Language and Speech
Processing (SLSP), 2014
Zhemin Zhu, Djoerd Hiemstra, Peter Apers, and Andreas Wombacher. “Empirical Co-occurrence
Rate Networks for Structured Prediction'’, In: /Proceedings of the 12th International Conference on
Machine Learning and Applications (ICMLA), 2013.
Mohammad Khelghati, Maurice van Keulen, and Djoerd Hiemstra, “Designing A General Deep Web
Access Approach Based On the Harvestability Factor'’. /Technical Report TR-CTIT-14-08, Centre for
Telematics and Information Technology, University of Twente/, ISSN 1381-3625, 2014. Workshop
on Surfacing the Deep and the Social Web/, 2014

Moreover, several members of both working groups collaborated in the context of Web Observatories to
engage communities with analytics and disclose existing and emergent datasets including those of the
linked data cloud, social media, on-line archives and media archives. Due to the fact that the number and
size of datasets and analytic tools are increasing, scalable Web Observatory architectures and
standardization are becoming critical. Therefore, works in this area is also important.
5.-Further Collaborations
Djoerd Hiemstra and his team are cooperating with members of KEYSTONE belonging to other research
groups: Claudia Hauff (Delft University, Netherlands), Fabio Crestani (Switzerland), Nattiya Kanhabua
(Germany) and Nicola Ferro (Italy).
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