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Preface

The 8th International Conference on Knowledge Science, Engineering and Management
2015 (KSEM 2015) was the latest of the KSEM series, building on the success of seven
previous events held, respectively, in Guilin, China (KSEM 2006); Melbourne,
Australia (KSEM 2007); Vienna, Austria (KSEM 2009); Belfast, UK (KSEM 2010);
Irvine, USA (KSEM 2011); Dalian, China (KSEM 2013), and Sibiu, Romania (KSEM
2014). The series was initiated in 2006 by Prof. Ruqian Lu from the Chinese Academy
of Sciences, with the aim of providing a forum for researchers in the broad areas of
knowledge science, knowledge engineering, and knowledge management to exchange
ideas and to report state-of-the-art research results.

KSEM 2015 was held in Chongqing, a major city in Southwest China and the
largest of China’s four direct-controlled municipalities by administration the other three
being Beijing, Shanghai, and Tianjin. The conference was hosted by Southwest
University, which was officially established in July 2005 with a history that can be
traced back to the foundation of East Sichuan Teachers College in 1906. The main
theme of KSEM 2015 was on how knowledge science, engineering, and management
contribute to big data analytics. This yielded a larger part of the presentations and
discussions on machine learning, classification and clustering, knowledge discovery
and recognition, and text mining and analysis. Knowledge and data processing tech-
niques in various types of domains were tackled, including mobile data analytics,
bioinformatics, and recommendation systems. Theoretical studies in formal reasoning
and ontologies, detection, evidence theory, and conceptual analysis dealt with the
fundamental issues in knowledge representation, management, and acquisition.

KSEM 2015 consisted of the main conference and three special sessions. It attracted
a total of 247 submissions from 17 countries all over the world, including 58 papers
submitted to the special sessions. The Program Committee members together with
external reviewers contributed 546 reviews. As a result, a combination of 57 full papers
and 22 short papers were selected to be included in the proceedings with a very
competitive full paper acceptance rate of 23% and overall acceptance rate of 32%.
Moreover, we were honored to have five prestigious scholars giving keynote speeches
at the conference, Dr. Dean Allemang (Working Ontologist LLC, USA), Dr. Sheng-
Chuan Wu (Franz Inc., USA), Prof. Aoying Zhou (East China Normal University,
China), Prof. Mark Reynolds (University of Western Australia, Australia), and Prof.
Lorna Uden (Staffordshire University, UK). The abstracts of their talks are included in
this volume.

KSEM 2015 would not have been possible without the contributions and efforts of a
large scientific community. We thank our authors for being willing to submit their work
to KSEM. We sincerely appreciate the large amount of valuable and timely reviews
from the members of the Program Committee, the members of three special session
committees, and helpful external reviewers. Moreover, we would like to express our
gratitude to the conference honorary general chair, Prof. Hojjat Adeli (The Ohio State



University, USA), the conference general co-chair, Prof. Dimitris Karagiannis
(University of Vienna, Austria), and the co-chairs of the special sessions, Prof. Li Liu
(National University of Singapore, Singapore), Prof. Li Li (Southwest University,
China), Prof. Le Zhang (Southwest University, China), and Prof. Yong Deng
(Southwest University, China). The organization committee from Southwest University
in Chongqing provided extensive support for the conference, and we especially thank
Prof. Guoqiang Xiao and Associate Prof. Guoxian Yu. We are also grateful to the team
at Springer led by Alfred Hofmann for publication of this volume.

Many thanks go to Franz Inc. for sponsoring the best paper award of KSEM 2015.
The conference management system EasyChair was used to handle the submissions,
conduct the electronic Program Committee meetings, and assist with the assembly
of the proceedings.

August 2015 Songmao Zhang
Martin Wirsing

Zili Zhang
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Industrial Big Data - When Big Data Meets
Big Business

Dean Allemang

Working Ontologist, LLC
Oakland, CA, USA

dallemang@workingontologist.com

Abstract. It is no secret that the world is drowning in data. Technologies for
collecting and storing data have resulted in a data glut that has given rise to the
rather general, catch-all topic of “Big Data”.

In many circles, Big Data has taken on a very specific meaning of searching
through large amounts of end-user data for a web site, to project their behavior
and tune the site to some optimal performance. In this sense, Big Data is closely
associated with SEO. It is natural that this sort of application of Big Data would
come first; the data is collected by and belongs to a single organization, and the
value from correct analysis of that data goes back to that same organization.

In this talk, I want to introduce a trend in Big Data that has much more
potential for having a lasting impact on the world. It is something that I call
Industrial Big Data. Like Big Data within an enterprise, Industrial Big Data
involves large amounts of interconnected data, over which we wish to perform a
wide variety of complex queries. But in addition to these features of Big Data,
Industrial Big Data involves data from multiple sources, with multiple owner-
ship, where the data has to be linked not just on an enterprise scale, but an
industrial scale. In short, industrial Big Data requires Semantic Web technology
as well as large-scale data technology.

Several industries (including Pharmaceuticals, Oil and Gas, and Finance)
are facing and addressing Industrial Big Data challenges today. In order to gain
real insights into production and consumption, industries need to connect data
across the supply chain, from tiny produces through international traders all the
way to retail customers. These insights provide value far beyond improved sales
figures for some quarter; these insights are being used to improve transparency
of financial data, improve accountability of these industries, and to streamline
utilization of scarce resources.

For all of these industries, the stakes are high. In this talk, I will summarize
how these industries are approaching these challenges, and lessons we can learn
from them.



Separating the Reality from the Hypes
of Big Data

Sheng-Chuan Wu

Franz Inc.
Oakland, CA, USA
scw@franz.com

Abstract. The world is drowning in data. Modern technologies and digital
devices have made it very easy to generate, collect and store mammoth data that
gives rise to the term, Big Data. Everyone wants to collect, analyze, invest in
and make money from Big Data. Market research firms predict exciting business
opportunity of US$50 billions for Big Data tools by 2017. Industrial experts
promise Big Data to solve virtually any problem we encounter. Is Big Data
really what all the market hypes allege to be? There is no doubt that, by com-
bining the enormous modern and inexpensive computing power and sophisti-
cated Data Mining programs, we are able to process the zettabytes of digital data
produced every minute. However, several challenges besides the sheer data size
make it difficult to extract the essential value from big data, namely heteroge-
neous data sources, convolute data relations and complex queries inherent to
predictive analytics. A new analytic architecture has been developed, combining
the popular big data Hadoop framework, semantic index and distributed query to
extract actionable business insight from big data in nearly real-time. A couple of
real-world examples in Customer Relation Management (CRM) and Healthcare
are discussed to show the power of this new architecture.



Big Data Knowledge Engineering:
Essence and Applications

Aoying Zhou

Institute for Data Science and Engineering
Software Engineering Institute
East China Normal University

Shanghai, China
ayzhou@sei.ecnu.edu.cn

Abstract. Knowledge Engineering has been evolved for almost four decades.
Since it was proposed by Edward Feigenbaum in 1977, a lot of significant
progress has been made in this area, not only in theoretical aspects but also in
practice. The emergence of Internet has been changing the world, knowledge
engineering is no exception. In the era of big data, knowledge engineering faces
fundamental challenges induced by fragmented knowledge from heterogeneous,
autonomous sources with complex and uncertain relationships, which are gen-
erally called User Generated Content. It means that knowledge creation is not
proprietary to experts, everyone who are Internet service consumers could be
knowledge creators to some extent. Therefore, knowledge engineering and the
associated issues which were studied profoundly should be reexamined in the
new context.

In this talk, in addition to the retrospect of the glorious history of knowledge
engineering, the essential issues of big data knowledge engineering will be
discussed, which distinguished it from the conventional one. It is anticipated that
the advance in big data knowledge engineering will bring dramatic impact on
knowledge infrastructure construction and knowledge services and even lead to
paradigm shift in the field of knowledge engineering.



Representing Knowledge About
Continuous Time

Mark Reynolds

The University of Western Australia
Perth, Australia

mark.reynolds@uwa.edu.au

Abstract. Temporal logic is a widely used formalism for specification and
reasoning about the correctness of hardware and software systems. For many
applications there are good reasons to use a formalisms based on some sort of
dense or continuous model of time rather than the traditional discrete model.
Examples include multi-agent systems, AI planning, concurrency and refine-
ment.

In contrast to the solid understanding of the reasoning tasks for discrete time
temporal languages, the development of techniques for working with more
general linear flows of time have been rather patchy. We discuss some recent
developments in this direction.



Big Data in Knowledge Management
for Innovation

Lorna Uden

School of Computing, FCES
Staffordshire University

Stafford, UK
L.uden@staffs.ac.uk

Abstract. Big Data is the bridge to the next wave of innovation and growth. By
combining data from multiple channels and sources and discovering patterns of
interest, a business can realize operational efficiency and find new ways of
growing the business. Data by itself is useless, especially for improved decision
making, unless it can be turned into knowledge. Knowledge is the true desti-
nation in the pursuit of data. When the enterprise turns its data into knowledge,
it has the potential to gain competitive advantage, and even build entirely new
business models.

Knowledge is the most valuable asset of all organizations. Knowledge
creation is the process that produces new knowledge and innovation. Effective
knowledge management involves (a) identifying knowledge (b) creation of new
knowledge (c) building competence (d) effective management of innovation.

A goal of knowledge management is the ability to integrate information
from multiple perspectives to provide the insights required for valid decision-
making. Knowledge Management today has the opportunity and capability to
synthesize data from diverse sources and arrive at new knowledge.

These data can be used to improve the design, operation, maintenance, and
repair of assets or to enhance how an activity is carried out. Converting data and
analysis collected through the Internet of Things generates better information
and analysis, which can significantly enhance decision making. The real time
data also enables rapid, real-time sensing of unpredictable conditions and
instantaneous responses guided by automated systems.

Combining real-time events with historic patterns allows predictive and
prescriptive analytics to emerge. Such evolutionary analytics allows of knowl-
edge management applications to solve issues and prescribe solutions in real-
time. A smarter approach to the challenge of Big Data can be achieved through
better knowledge management. This talk discusses the importance of effective
knowledge management from big data to create value for innovation.
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	Industrial Big Data - When Big Data Meets Big BusinessDean AllemangWorking Ontologist, LLC Oakland, CA, USAdallemang@workingontologist.comAbstract. It is no secret that the world is drowning in data. Technologies for collecting and storing data have resulted in a data glut that has given rise to the rather general, catch-all topic of “Big Data”. In many circles, Big Data has taken on a very specific meaning of searching through large amounts of end-user data for a web site, to project their behavior and tune the site to some optimal performance. In this sense, Big Data is closely associated with SEO. It is natural that this sort of application of Big Data would come first; the data is collected by and belongs to a single organization, and the value from correct analysis of that data goes back to that same organization. In this talk, I want to introduce a trend in Big Data that has much more potential for having a lasting impact on the world. It is something that I call Industrial Big Data. Like Big Data within an enterprise, Industrial Big Data involves large amounts of interconnected data, over which we wish to perform a wide variety of complex queries. But in addition to these features of Big Data, Industrial Big Data involves data from multiple sources, with multiple ownership, where the data has to be linked not just on an enterprise scale, but an industrial scale. In short, industrial Big Data requires Semantic Web technology as well as large-scale data technology. Several industries (including Pharmaceuticals, Oil and Gas, and Finance) are facing and addressing Industrial Big Data challenges today. In order to gain real insights into production and consumption, industries need to connect data across the supply chain, from tiny produces through international traders all the way to retail customers. These insights provide value far beyond improved sales figures for some quarter; these insights are being used to improve transparency of financial data, improve accountability of these industries, and to streamline utilization of scarce resources. For all of these industries, the stakes are high. In this talk, I will summarize how these industries are approaching these challenges, and lessons we can learn from them.
	Separating the Reality from the Hypes of Big DataSheng-Chuan WuFranz Inc. Oakland, CA, USAscw@franz.comAbstract. The world is drowning in data. Modern technologies and digital devices have made it very easy to generate, collect and store mammoth data that gives rise to the term, Big Data. Everyone wants to collect, analyze, invest in and make money from Big Data. Market research firms predict exciting business opportunity of US$50 billions for Big Data tools by 2017. Industrial experts promise Big Data to solve virtually any problem we encounter. Is Big Data really what all the market hypes allege to be? There is no doubt that, by combining the enormous modern and inexpensive computing power and sophisticated Data Mining programs, we are able to process the zettabytes of digital data produced every minute. However, several challenges besides the sheer data size make it difficult to extract the essential value from big data, namely heterogeneous data sources, convolute data relations and complex queries inherent to predictive analytics. A new analytic architecture has been developed, combining the popular big data Hadoop framework, semantic index and distributed query to extract actionable business insight from big data in nearly real-time. A couple of real-world examples in Customer Relation Management (CRM) and Healthcare are discussed to show the power of this new architecture.
	Big Data Knowledge Engineering: Essence and ApplicationsAoying ZhouInstitute for Data Science and Engineering Software Engineering Institute East China Normal University Shanghai, Chinaayzhou@sei.ecnu.edu.cnAbstract. Knowledge Engineering has been evolved for almost four decades. Since it was proposed by Edward Feigenbaum in 1977, a lot of significant progress has been made in this area, not only in theoretical aspects but also in practice. The emergence of Internet has been changing the world, knowledge engineering is no exception. In the era of big data, knowledge engineering faces fundamental challenges induced by fragmented knowledge from heterogeneous, autonomous sources with complex and uncertain relationships, which are generally called User Generated Content. It means that knowledge creation is not proprietary to experts, everyone who are Internet service consumers could be knowledge creators to some extent. Therefore, knowledge engineering and the associated issues which were studied profoundly should be reexamined in the new context. In this talk, in addition to the retrospect of the glorious history of knowledge engineering, the essential issues of big data knowledge engineering will be discussed, which distinguished it from the conventional one. It is anticipated that the advance in big data knowledge engineering will bring dramatic impact on knowledge infrastructure construction and knowledge services and even lead to paradigm shift in the field of knowledge engineering.
	Representing Knowledge About Continuous TimeMark ReynoldsThe University of Western Australia Perth, Australiamark.reynolds@uwa.edu.auAbstract. Temporal logic is a widely used formalism for specification and reasoning about the correctness of hardware and software systems. For many applications there are good reasons to use a formalisms based on some sort of dense or continuous model of time rather than the traditional discrete model. Examples include multi-agent systems, AI planning, concurrency and refinement. In contrast to the solid understanding of the reasoning tasks for discrete time temporal languages, the development of techniques for working with more general linear flows of time have been rather patchy. We discuss some recent developments in this direction.
	Big Data in Knowledge Management for InnovationLorna UdenSchool of Computing, FCES Staffordshire University Stafford, UKL.uden@staffs.ac.ukAbstract. Big Data is the bridge to the next wave of innovation and growth. By combining data from multiple channels and sources and discovering patterns of interest, a business can realize operational efficiency and find new ways of growing the business. Data by itself is useless, especially for improved decision making, unless it can be turned into knowledge. Knowledge is the true destination in the pursuit of data. When the enterprise turns its data into knowledge, it has the potential to gain competitive advantage, and even build entirely new business models. Knowledge is the most valuable asset of all organizations. Knowledge creation is the process that produces new knowledge and innovation. Effective knowledge management involves (a) identifying knowledge (b) creation of new knowledge (c) building competence (d) effective management of innovation. A goal of knowledge management is the ability to integrate information from multiple perspectives to provide the insights required for valid decision-making. Knowledge Management today has the opportunity and capability to synthesize data from diverse sources and arrive at new knowledge. These data can be used to improve the design, operation, maintenance, and repair of assets or to enhance how an activity is carried out. Converting data and analysis collected through the Internet of Things generates better information and analysis, which can significantly enhance decision making. The real time data also enables rapid, real-time sensing of unpredictable conditions and instantaneous responses guided by automated systems. Combining real-time events with historic patterns allows predictive and prescriptive analytics to emerge. Such evolutionary analytics allows of knowledge management applications to solve issues and prescribe solutions in real-time. A smarter approach to the challenge of Big Data can be achieved through better knowledge management. This talk discusses the importance of effective knowledge management from big data to create value for innovation.



