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Preface

This volume contains the main proceedings of the 2019 edition of the Extended
Semantic Web Conference (ESWC 2019). ESWC is established as a yearly major
venue for discussing the latest scientific results and technology innovations related to
the Semantic Web and linked data. At ESWC, international scientists, industry
specialists, and practitioners meet to discuss the future of applicable, scalable,
user-friendly, as well as potentially game-changing solutions. The 16th edition took
place during June 2-6, 2019, in Portoroz, (Slovenia). Building on its past success,
ESWC is also a venue for broadening the focus of the Semantic Web community to
span other relevant research areas in which semantics and Web technology play an
important role, as well as for experimenting with innovative practices and topics that
deliver extra value to the community and beyond. This year’s conference introduced
some novelties compared with the past, particularly a new call for research tracks,
enabling the community to more actively participate in the selection of emerging and
relevant topics. This call led to the creation of three new research tracks this year:
(1) Distribution and Decentralisation, (2) Velocity on the Web, and (3) Research of
Research. The addition of these novel tracks complemented six well-established
research tracks, including: (1) Ontologies and Reasoning, (2) Linked Data, (3) Natural
Language Processing and Information Retrieval, (4) Semantic Data Management and
Data Infrastructures, (5) Social and Human Aspects of the Semantic Web and,
(6) Machine Learning. Aside from these nine research tracks, the conference features
the In-Use, Industry, and Resources tracks, showing the diversity of topics, the research
and development activity, the services and applications, and the industry outreach
of the Semantic Web community.

The Research, Resource and In-Use tracks follow an Open and Transparency
Review Policy established by the conference in 2018. Under this policy, papers,
reviews, meta-reviews, and decisions are made Web-available. Senior Program
Committee (PC) members sign their meta-reviews and PC members are given the
option to sign their reviews. Under GDPR regulations, authors are provided with an
option for their papers to be removed from the website. This model follows the
successful reviewing policy applied by the Semantic Web journal.

These 11 tracks, including the nine Research tracks, Resources, and In-Use,
constitute the main scientific program of ESWC 2019. This program contains 39 papers:
26 Research, eight Resources, and five In-Use, selected out of 134 full paper
submissions. This corresponds to a total acceptance rate of 29% (28% for Research,
31% for Resources, and 33% for In-Use). The Industry track included three presenta-
tions out of ten submissions from companies that have adopted Semantic Web
technologies.

In addition to these tracks, the conference offered many opportunities for
participation, including: a poster and demo session, workshops and tutorials, a PhD
symposium, and a project networking session.
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The poster and demo session accepted 18 posters and 20 demos. In this session,
researchers had the chance to present their latest results and advances in the form of
live demos or face-to-face presentations.

The PhD symposium program received and accepted five contributions. These
high-quality papers covered a broad range of topics related to the themes of ESWC,
including federated querying, natural language processing, and semantics and ontology
matching. The authors, who are both early or mid-to-late stage PhD students, were
mentored by senior Semantic Web researchers both before and during the conference.

The conference program contained five workshops, seven tutorials. These included
both full-day and half-day events. The main topics of the workshops focused on
sentiment analysis and opinion mining, deep learning, and large-scale analytics,
building knowledge graphs, and semantic technologies for Industry 4.0. The tutorials
addressed a wide range of semantic topics relevant for both experts and novice
researchers. The topics offered include data lakes, semantic data enrichment,
question-answering systems, ontology engineering, querying linked data and
knowledge graphs, and analytics on linked data streams.

ESWC also offers an exciting opportunity for EU-funded projects to network during
a special session organized at the conference.

These associated events created an even more open, multidisciplinary, and
cross-fertilizing environment at the conference, allowing for work-in progress and
practical results to be discussed. Proceedings from these satellite events are available in
a separate volume. The program also included three exciting invited keynotes.

The general and program chairs would like to thank the many people who were
involved in making ESWC 2019 a success. First of all, our thanks go to the 22
co-chairs of the Research, In-Use and Resources Tracks and the 352 reviewers for all
tracks, for ensuring a rigorous and open review process that led to an excellent
scientific program. The scientific program was completed by an exciting selection of
posters and demos chaired by Sabrina Kirrane and Olaf Hartig. Special thanks go to the
PhD symposium chairs, Victor de Boer and Maria-Esther Vidal, who managed one
of the key events at ESWC. The PhD students may become the future leaders of our
field, and deserve both encouragement and mentoring. We also had a great selection of
workshops and tutorials, as mentioned earlier, thanks to the commitment of our
workshop and tutorial chairs, Maria Maleshkova and Stefan Schlobach. Thanks to our
EU project networking session chairs, Ioanna Lytra and Laura Koesten, we had the
opportunity to facilitate meetings and exciting discussions between leading European
research projects. Networking and sharing ideas between projects is a crucial success
factor for such large research projects. We are additionally grateful for the work and
commitment of Katja Hose and Ruben Verborgh, who established a challenge track.
Thanks to Nelia Lasierra and Steffen Stadtmiiller for the organization of the industry
track, and to Laura Hollink and Anna Tordai for playing the ever-challenging sponsor
chair role. We thank STI International for supporting the conference organization.
Stefano Borgo and Marija Komatar in particular deserve special thanks for the
professional support of the local conference organization and for solving all practical
matters. Further, we are very grateful to Agnieszka Lawrynowicz and Jedrzej Potoniec,
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our publicity and Web presence chairs, who kept our community informed throughout
the year and to Blake Regalia, our Semantic Technologies Coordinator. Special thanks
to our proceedings chair, Karl Hammar, for all his work in preparing this volume with
the kind support of Springer. We finally thank our sponsors, listed on the next pages,
for their vital support of this edition of ESWC. The general chair would like to close the
preface with his warm thanks to the program chairs, Miriam Fernandez and Krzysztof
Janowicz, for their rigorous commitment to selecting an exciting ESWC 2019 scientific
program.
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Sponsors

Diamond Sponsors

STI - INTERNATIONAL

STI International is a global network engaging in research, education, innovation, and
commercialization activities on semantic technologies working to facilitate their use
and applicability within industries and society as a whole. Launched in Berlin in
January 2007, STI international designs its unique research infrastructure and
implements public and internal services that support the individual partner organiza-
tions in their research collaboration, standardization, dissemination, and exploitation
activities. ESWC is one of a number of events that STI International organizes.

@®  joief Stefan Institute
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Gold Sponsors

’/Quali(:hain

QualiChain targets the creation, piloting, and evaluation of a decentralized platform for
storing, sharing, and verifying education and employment qualifications and focuses on
the assessment of the potential of blockchain technology, algorithmic techniques, and
computational intelligence for disrupting the domain of public education, as well as its
interfaces with private education, the labor market, public sector administrative
procedures, and the wider socioeconomic developments.

The project focuses more specifically on the assessment of the implications
(technical, political, socioeconomic, legal and cultural) as well as the impact — in terms
of benefits and risks — of the prescribed solution’s utilization, whose disruptive
potential lies both in the exploitation of the innovative features of the aforementioned
individual technologies, as well as in their unique combination in a new territory for the
provision of a set of baseline services (Awards/Qualifications Archiving; Awards/
Qualifications Verification; Qualifications Portfolio Management) and a number of
value-adding services (Career Counselling and Intelligent Profiling and Competency
Management including Recruitment; Competencies Evaluation and Development;
Consulting and Decision Support).

The proposed solution will be piloted through four representative scenarios, including:
(1) cross-university degree equivalence verification; (2) smart curriculum design;
(3) staffing the public sector; (4) providing HR consultancy and competency management
services.

@ Springer

Springer is a global publishing company that publishes books, e-books, and
peer-reviewed journals in science, humanities, technical, and medical (STM) publishing.
Springer also hosts a number of scientific databases, including SpringerLink, Springer
Protocols, and SpringerImages. Book publications include major reference works,
textbooks, monographs and book series; more than 168,000 titles are available as
e-books in 24 subject collections. Springer has major offices in Berlin, Heidelberg,
Dordrecht, and New York City.
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B universitat
Innsbruck

Institut fur Informatik

STI Innsbruck is a research group at the University of Innsbruck engaged in research
and development to bring information and communication technologies of the future
into today’s world.
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Silver Sponsors

Elsevier is a global information analytics business that helps scientists and clinicians to
find new answers, reshape human knowledge, and tackle the most urgent human crises.
For 140 years, we have partnered with the research world to curate and verify scientific
knowledge. Today, we are committed to bringing that rigor to a new generation of
platforms. Elsevier provides digital solutions and tools in the areas of strategic research
management, R&D performance, clinical decision support, and professional education;
including ScienceDirect, Scopus, SciVal, ClinicalKey, and Sherpath. Elsevier
publishes over 2,500 digitized journals, including The Lancet and Cell, 39,000
e-book titles and many iconic reference works, including Gray’s Anatomy. Elsevier is
part of RELX Group, a global provider of information and analytics for professionals
and business customers across industries.

IBM Research

We live in a moment of remarkable change and opportunity. Data and technology are
transforming industries and societies, ushering in a new era of artificial intelligence.
IBM Research is a leader in this worldwide transformation, building on a long history
of innovation. For more than seven decades, IBM Research has defined the future of
technology. Our scientists, among them six Nobel Laureates and six Turing Award
winners, have produced ten U.S. National Medals of Technology and five U.S.
National Medals of Science. Along the way we helped put a man on the moon, defeated
Kasparov at chess, and built a Jeopardy! champion named Watson.
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SIEMENS

Siemens AG (Berlin and Munich) is a global technology powerhouse that has stood for
engineering excellence, innovation, quality, reliability, and internationality for more
than 170 years. The company is active around the globe, focusing on the areas of
electrification, automation, and digitalization. One of the largest producers of
energy-efficient, resource-saving technologies, Siemens is a leading supplier of
efficient power generation and power transmission solutions and a pioneer in
infrastructure solutions as well as automation, drive, and software solutions for
industry. With its publicly listed subsidiary Siemens Healthineers AG, the company is
also a leading provider of medical imaging equipment — such as computed tomography
and magnetic resonance imaging systems — and a leader in laboratory diagnostics as
well as clinical IT. In the fiscal year 2018, which ended on September 30, 2018,
Siemens generated revenue of €83.0 billion and a net income of €6.1 billion. At the end
of September 2018, the company had around 379,000 employees worldwide. Further
information is available on the Internet at http://www.siemens.com.

T rontotext
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Bronze Sponsors

eeld /nformation

01010
URNIRRIE an Open Access Journal by MDPI

Information (ISSN 2078-2489; CODEN: INFOGQG) is a scientific peer-reviewed open
access journal of information science and technology, data, knowledge, and
communication, and is published monthly online by MDPL It is indexed by EI
Compendex, Scopus (Elsevier), Emerging Sources Citation Index (ESCI - Web of
Science), and other databases. Manuscripts are peer-reviewed and a first decision
provided to authors approximately 16.5 days after submission; acceptance to
publication is undertaken in 4.8 days: http://www.mdpi.com/journal/information.

=
metaphacts

metaphacts is a Germany-based company empowering customers to build and manage
their own knowledge graphs and extract the most value out of their data, enable
transparency, and reach smarter business decisions. We provide the expertise, products,
and services to create thematically specialized knowledge graphs in areas such as
business, finance, engineering and manufacturing, life sciences, cultural heritage, and
more. Built entirely on open standards and technologies, our platform metaphactory
covers the entire lifecycle of dealing with knowledge graphs, and makes authoring,
curating, editing, linking, searching, and visualizing graph data easy, fast, and
affordable.

Onlim specializes in automating customer communication for customer service,
marketing and sales via chatbots and voice assistants. The Austrian high-tech company
offers a multi-channel platform to create, manage, and distribute content for customer
interactions via text- and voice-based conversational interfaces and serves clients such


http://www.mdpi.com/journal/information

XXVi Sponsors

as the University of Vienna, Vienna Stock Exchange, Wien Energie, Olympiaregion
Seefeld, Energienetze Steiermark, and more. As a spin-off of the University of
Innsbruck Onlim’s advanced technology is based on state-of-the-art research. Since
2015, Onlim’s team has grown to over 25 experts in Al, machine learning, and
semantics.

e 7 SEMANTIC WEB COMPANY

V linking data to knowledge
[

Semantic Web Company (SWC) is the leading provider of graph-based knowledge
technologies and the vendor of PoolParty Semantic Suite, an innovative and
enterprise-ready technology platform which helps organizations to build and manage
knowledge graphs as a basis for various Al applications. Semantic Web Company has
been consistently awarded KMWorld’s “company that matters in knowledge manage-
ment,” and according to Gartner, PoolParty Semantic Suite is a “representative
product” for “Hosted AI Services.” With Credit Suisse, Roche, Philips and Asian
Development Bank (ADB) among their customer base of Global 2000 companies,
Semantic Web Company is continuously helping customers to roll out their knowledge
management and Al strategy within their organizations.
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