
Keynote 1 
HiFun ‐ A High Level Functional Query Language for Big Data Analytics 
by Nicolas Spyratos, University of Paris South, France 
 
Abstract 
There are many systems developed today for the parallel processing of big datasets. Each of these 
systems is carefully optimized in accordance with the final application goals and constraints. 
However, their evolution has resulted in an array of solutions catering to a wide range of diverse 
application environments. Unfortunately, this has also fragmented the big data solutions that are now 
adapted to particular types of applications. At the same time, applications have moved towards 
leveraging multiple paradigms in conjunction, for instance combining real time data and historical 
data. This has led to a pressing need for solutions that seamlessly and transparently allow 
practitioners to mix different approaches that can function and provide answers as an all-in-one 
solution. Based on these observations, the overall objective of our work is to separate clearly the 
conceptual and the physical level so that one can express analysis tasks as queries at the conceptual 
level independently of how their evaluation is done at the physical level. To achieve this objective we 
propose (a) a high level functional query language, called HiFun, in which we can formulate queries 
and study their properties at the conceptual level and (b) mappings to existing evaluation mechanisms 
(e.g. Hadoop or SQL) which perform the actual evaluation of queries. In other words, we propose a 
language which is agnostic of the application environment as well as of the nature, structure and 
location of data. Based on the abstract definitions, we propose a formal approach to the rewriting of 
analytic queries and the generation of query execution plans. We demonstrate the practical use of our 
language by showing how queries in HiFun can be mapped as MapReduce jobs in Hadoop and as 
group-by queries in SQL. Additionally, we show how our approach can leverage semantics in data in 
order to improve performance. We emphasize that, although theoretical in nature, our work uses only 
basic and well known mathematical concepts, namely functions and their basic operations. 
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Keynote 2 
Machine Learning and Particle Swarm Optimization Tools for Searching in Big Databases 
by Moncef Gabbouj, Tampere University of Technology, Finland 
 
Abstract 
The talk deals with a new paradigm for multimedia search based on content. We present an 
alternative approach to classical search engines for information retrieval, which can be used for Big 
and generic multimedia repositories. We introduce an incremental evolution scheme within a 
collective network of (evolutionary) binary classifier (CNBC) framework. The proposed framework 
addresses the problems of feature/class scalability and achieves high classification and content-based 
retrieval performances over dynamic image repositories. The secret behind the success of CNBC is a 
novel design to implement the backbone of CNBC, namely the binary classifier. This is a special 
neural network, which is optimally designed using the recently developed evolutionary optimization 
algorithm called multi-dimensional particle swarm optimization. Particle swarm optimization (PSO) 
is population based stochastic search and optimization process, which was introduced in 1995 by 
Kennedy and Eberhart. The goal is to converge to the global optimum of some multidimensional 
fitness function. Two novel techniques, which extend the basic PSO algorithm, are presented. The 
first algorithm called multi-dimensional PSO (M-D PSO) deals with problems in which the 
dimension of the solution space is not known a priori. M-D PSO solves such a problem by 
introducing two interleaved PSO iteration processes, a positional PSO followed by a dimensional 
PSO in which the dimension of a particle is allowed to vary. In a multidimensional search space 
where the optimum dimension is unknown, swarm particles can seek both positional and dimensional 
optima. Most content-based multimedia search engines available today rely heavily on low-level 
features. However, such features extracted automatically usually lack discrimination power needed 
for accurate description of the image content and may lead to poor retrieval performance. To address 
this problem, we propose an evolutionary feature synthesis technique, which seeks for the optimal 
linear and non-linear operations over optimally selected features so as to synthesize highly 
discriminative features. The optimality therein is sought through MD-PSO. The synthesized features 
are applied over only a minority of the original feature vectors and exhibit a major discrimination 
power between different classes and extensive CBIR experiments show that a significant 
performance improvement can be achieved. 
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Keynote 3 
Digital Innovation for Emerging Economies 
By Kris Singh: President & CEO at SRII, Silicon Valley, California, USA (www.thesrii.org) 
 
Abstract 
Digital technologies are rapidly transforming both business practices and societies and are integral to 
the innovation driven economies of the future. While technology is advancing rapidly, organizations 
and skills advance slowly. Inventing effective organizations and institutions for the digital economy 
is the grand challenge of our time. Governments will need to facilitate the transition of workers to 
new types of digital jobs. This talk will discuss key subjects such as: Digital megatrends (Mobile 
technology, Big data/Business Intelligence, Cloud Computing, Social Media), Building Digital 
Infrastructure, New Digital Business Model, Building Innovation Ecosystem, Jobs in the Digital 
Economy, Education & Entrepreneurship, and Industry/Academia/Government partnership  
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Keynote 4 
Subject‐Oriented Business Process Management 
by Udo Kannengiesser, Metasonic GmbH Germany 
 
Abstract: 
Decentralized processing of information and loose coupling of applications are foundational concepts 
for web computing and related technologies. On the other hand, centralized control is still widely 
regarded as the paradigm of choice when modelling and executing business processes on top of these 
technologies. As a consequence, most process applications are inflexible and difficult to adapt and 
maintain. 
 
This keynote introduces Subject-oriented Business Process Management (S-BPM), a stakeholder-
centric, communication-based approach to process management. In contrast to approaches based on 
centralized control flow, S-BPM modularizes processes into separate viewpoints, each of which 
describes the behaviour of a different process participant (or “subject”). A single overall process 
model emerges from the interconnection of the partial viewpoints via messages. Such a clear 
separation of concerns, combined with the very simple notation of S-BPM, allows domain experts to 
readily model their work procedures from their own, “subjective” perspective. Changes in the process 
can be localized and encapsulated in a single module of the process without necessarily affecting 
others. This is a major departure from traditional approaches where process models are typically 
monolithic and therefore difficult to change. 
 
The keynote provides an introduction to the innovative concepts, tools and applications of S-BPM, 
highlighting its benefits with respect to traditional approaches such as BPMN. In particular, results 
from an EU FP7 project are shown where S-BPM is used as the backbone of next-generation Internet 
of Things (IoT) applications in manufacturing. An example application is reported in which wearable 
human sensors and machine actuators are integrated via S-BPM process models. 
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