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Preface

It is our pleasure to present to you the proceedings of the 26th Australasian Database
Conference (ADC2015), which took place in Melbourne, Australia. The Australasian
Database Conference is an annual international forum for sharing the latest research ad-
vancements and novel applications of database systems, data-driven applications, and
data analytics between researchers and practitioners from around the globe, particularly
Australia and New Zealand. The mission of ADC is to share novel research solutions
to problems of today’s information society that fulfill the needs of heterogeneous appli-
cations and environments and to identify new issues and directions for future research.
ADC seeks papers from academia and industry presenting research on all practical and
theoretical aspects of advanced database theory and applications, as well as case stud-
ies and implementation experiences. All topics related to database are of interest and
within the scope of the conference. ADC gives researchers and practitioners a unique
opportunity to share their perspectives with others interested in the various aspects of
database systems.

ADC 2015 was co-located with ACM SIGMOD 2015 (May 31-June 4, 2015, Mel-
bourne, Australia) and held immediately after it. As in previous years, ADC 2015 ac-
cepted all papers that the Program Committee considered as being of ADC quality
without setting any predefined quota. The conference received 43 submissions and ac-
cepted 29 papers, including 24 full research papers and five demo papers. The Program
Committee that selected the papers consisted of 49 members from around the globe,
including Australia, China, Germany, Hong Kong, Japan, New Zealand, Switzerland,
Taiwan, the UK, and the USA, who were thorough and dedicated to the reviewing pro-
cess. Each paper was peer reviewed in full by at least three independent reviewers, and
in some cases four referees produced independent reviews. A conscious decision was
made to select the papers for which all reviews were positive and favorable.

We would like to thank all our colleagues who served on the Program Committee or
acted as external reviewers. We would also like to thank all the authors who submitted
their papers, and the attendees. We hope that with these proceedings, you can have an
overview of this vibrant research community and its activities. We encourage you to
make submissions to the next ADC conference and contribute to this community.

June 2015 Mohamed A. Sharaf
Muhammad A. Cheema
Jianzhong Qi



General Chair’s Welcome Message

Welcome to the proceedings of the 26th Australasian Database Conference (ADC2015)!
ADC is a leading Australia- and New Zealand-based international conference on
research and applications of database systems, data-driven applications, and data analyt-
ics. In the past 10 years, ADC has been held in Brisbane (2014), Adelaide (2013), Mel-
bourne (2012), Perth (2011), Brisbane (2010), Wellington (2009), Wollongong (2008),
Ballarat (2007), Hobart (2006), and Newcastle (2005). This year, the ADC conference
came back to Melbourne.

In the past, the ADC conference series was held as part of the Australasian Com-
puter Science Week (ACSW). Starting from 2014, the ADC conferences have departed
from ACSW as the database research community in Australasia has grown significantly
larger. Now the new ADC conference has an expanded research program and focuses
on community-building through a PhD School. ADC 2015 was the second of this new
ADC conference series.

The conference this year had three eminent speakers to give keynote speeches:
Tamer Ozsu from the University of Waterloo, Canada, Gerhard Weikum from the Max
Planck Institute for Informatics, Germany, and Bingsheng He from the Nanyang Tech-
nological University, Singapore. In addition to 24 full research papers and five demo
papers carefully selected by the Program Committee, we were also very fortunate to
have two invited talks presented by world-leading researchers: Cyrus Shahabi from the
University of Southern California, USA, and Lu Qin from the University of Technol-
ogy, Sydney, Australia. We had a three-day PhD School program as part of this year’s
ADC.

We wish to take this opportunity to thank all speakers, authors, and organizers.
I would also specially thank our Organizing Committee members: Program Commit-
tee Co-chairs Mohamed A. Sharaf and Muhammad A. Cheema, for their dedication
in ensuring a high-quality program, Proceedings Chair Jianzhong Qi, for his effort in
delivering the conference proceedings timely, and Local Co-chairs Jianxin Li and Jef-
frey Chan, for their consideration in covering every detail of the conference logistics.
Without them, this year’s ADC would not have been a success.

Melbourne is a multicultural city and ADC 2015 was held on the campus of the
RMIT University residing at the heart of the City of Melbourne. We trust all ADC2015
participants had a wonderful experience with the conference, the campus, and the city.

Rui Zhang
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An Overview of Graph Data Management and Analysis

M. Tamer Ozsu

University of Waterloo

Abstract. Graphs have always been important data types for database researchers.
With the recent growth of social networks, Wikipedia, Linked Data, RDF, and
other networks, the interest in managing very large graphs have again gained mo-
mentum. In this talk I will first present a taxonomy of graph processing systems
and then summarize research on querying and analytics over property graphs and
management and querying of RDF graphs.

Short Biography. M. Tamer Ozsu is Professor of Computer Science at the David R.
Cheriton School of Computer Science, and Associate Dean (Research) of the Faculty of
Mathematics at the University of Waterloo. His research is in data management focusing
on large-scale data distribution and management of non-traditional data. He is a Fellow
of the Association for Computing Machinery (ACM), and of the Institute of Electri-
cal and Electronics Engineers (IEEE), an elected member of the Science Academy of
Turkey, and member of Sigma Xi and American Association for the Advancement of
Science (AAAS). He currently holds a Cheriton Faculty Fellowship at the University of
Waterloo.



Knowledge Graphs: From a Fistful of Triples to Deep
Data and Deep Text

Gerhard Weikum

Max Planck Institute for Informatics

Abstract. Knowledge graphs (KG’s), aka. knowledge bases, are huge reposito-
ries of entities, their types, properties, and relationships between entities. KG’s
have become a key asset for search, analytics, recommendations, and data inte-
gration on the Web and in enterprises. Rooted in academic research and com-
munity projects such as DBpedia, Freebase, and Yago, KG’s are now intensively
used at big industrial stakeholders such as Google, Microsoft, Yahoo, Alibaba,
Bloomberg, Walmart, and many others.

This talk reviews the knowledge graph technology, discussing strengths and
limitations and pointing out opportunities for further research. The talk spans a
spectrum of issues that arise in the life-cycle and use-cases of a KG: construction
from data and text sources, maintaining over time, extension with common sense
knowledge, querying and mining, boosting language understanding and text ana-
Iytics, and usability issues in interactive exploration.

Short Biography. Gerhard Weikum is a Scientific Director at the Max Planck Institute
for Informatics in Saarbruecken, Germany, and also an Adjunct Professor at Saarland
University. He graduated from the University of Darmstadt, Germany.

Weikum’s research spans transactional and distributed systems, self-tuning database
systems, DB&IR integration, and the automatic construction of knowledge bases from
Web and text sources. He co-authored a comprehensive textbook on transactional sys-
tems, received the VLDB 10-Year Award for his work on automatic DB tuning, and is
one of the creators of the YAGO knowledge base.

Gerhard Weikum is an ACM Fellow, a member of the Academia Europaea, and a
member of several academies in Germany. He has served on various editorial boards,
including Communications of the ACM, ACM TODS and ACM TWEB, and as PC
chair of conferences like ACM SIGMOD, Data Engineering, and CIDR. From 2003
through 2009 he was president of the VLDB Endowment. He received a Google Fo-
cused Research Award in 2010, the ACM SIGMOD Contributions Award in 2011, and
an ERC Synergy Grant in 2013.



Emerging HPC Technologies for Real-Time (Big) Data
Analytics: A Tutorial

Bingsheng He

Nanyang Technological University

Abstract. Big data has become a buzz word. Among various big-data chal-
lenges, real-time data analytics has been identified as one of the most exciting and
promising areas for both academia and industry. We are facing the challenges at
all levels ranging from sophisticated algorithms and procedures to mine the gold
from massive data to high-performance computing (HPC) techniques and systems
to get the useful data in time. In this tutorial, we review the system design and
implementation of HPC technologies (including GPUs, FPGAs and RDMA etc)
as weapons to address the performance requirement of real-time data analytics.
Particularly, we focus on the interplay between HPC and real-time data analyt-
ics, where real-time data analytics also poses significant challenges to the design
and implementation of HPC technologies. I will also present our recent research
efforts in developing real-time data analytics systems by Xtra Computing Group
at NTU Singapore (http://pdcc.ntu.edu.sg/xtra/) as well as related research from
other groups. Finally, I will outline some open problems in this field.

Short Biography. Dr. Bingsheng He is currently an Assistant Professor at Division of
Networks and Distributed Systems, School of Computer Engineering, Nanyang Tech-
nological University. Before that, he held a research position in the System Research
group of Microsoft Research Asia (2008 - 2010), where his major research was build-
ing high performance cloud computing systems for Microsoft. He got the Bachelor de-
gree in Shanghai Jiao Tong University (1999 - 2003), and the Ph.D. degree in Hong
Kong University of Science & Technology (2003 - 2008). His current research in-
terests include cloud computing, database systems and high performance computing.
His papers are published in prestigious international journals (such as ACM TODS,
IEEE TKDE/TPDS/TC) and proceedings (such as ACM SIGMOD, VLDB/PVLDB,
ACM/IEEE SuperComputing, PACT, HPDC, ACM SoCC, and CIDR). He has been
awarded with the IBM Ph.D. fellowship (2007 - 2008) and with NVIDIA Academic
Partnership (2010 - 2011).
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