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Motivation:

Decision making and situation awareness in data-intensive processes are key challenging issues for
enterprises dealing with large scale volume of data i.e. terabytes of data including millions of files and
objects. In other words, complexity and expansion of volume of data resources and streams has been
led to difficulties for enterprise assets management. In this context, intelligent information management
techniques and methods for processing of large scale data dynamically, economically and effectively on
the one hand, and recognizing very complex events and patterns as well as offering alternative
conceptualizations on the other hand could facilitate transition from current challenging situation into
intelligent integrated system era in enterprise practices.

In terms of scientific cooperation towards fulfilling this objective, we are striving to establish a
consortium including qualified organizations and institutions in response to the FP7 funding program
under the call for proposal: Information and Communication Technologies (ICT). The main focus of this
consortium is to gather expertise of participating institutions as well as developing a detailed concept
towards fulfilling the objectives of I1CT-2011.4.4. Moreover, the consortium should promote new
scientific investigation into the following challenges:

1. Integrating large scale data from multimodal distributed sources.
2. Detection and prediction of (future) events by processing integrated data.
3. Providing consistent decisions as a service.

Particularly we target the outcome ‘b’ entitled as “Intelligent Information Management’ . Therefore the
consortium shall aim at the following challenges:

Growing volume of data resources and streams over time

Increasing complexity of data intensive applications

Situation awareness and semi-automatic decision making in data intensive applications
Integration of disparate and distributed large volume of data with multiple resources
Statistical Analysis of large scale data
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Visualization of distributed disparate data

Furthermore, cloud computing can be considered potentially as a technology infrastructure for the
implementation phase.

Operational Goal:

The main goal of this project is to fill the gaps between analytics of large scale disparate data and
consistent decision making and situation awareness via detecting and processing of complex events. The
framework consists of three major phases: Data Integration and Analytics (DIA), Complex Event
Processing (CEP) and Decision Making (DM). These phases are iteratively under working and
continuously improved (based on acquired feedbacks). As illustrated in Figure 1, integration of disparate
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data resources and streams from respective domains including visualisation and predictive analytic tools
are structured as a first phase. The aim of this phase is the value creation through processing and visual
analytic of integrated data. DIA’s output is used in detection and recognition of very complex events and
patterns in CEP. CEP includes correlation, structuring, masking, monitoring, filtering, revision and
learning of very complex events and patterns. It enables DM phase to make consistent decisions and
alternative conceptualizations for detected events. In this phase, Knowledge Engineer (KE) has a key role
in DM. He has enough expertise concerning the whole system including DIA, CEP and DM phases. He
deals with decision alternatives as outputs of this phase, and consequently analyzes feedbacks from
domain experts regarding reported decisions of specific event to revise the alternatives database and
event structure. Prioritization, visualisation, reporting, prediction of decion as well as feedback analysis
and alternative revision are some key functionalities of this phase.

Data integration phase provides extensible and efficient interface for collecting and connecting large
volumes of data from multiple disparate resources. This interface includes intelligent metadata
management functionalities as well as data modeling, preparation, aggregation, summarization,
formularization, cleansing, visualisation and analytic tools. Integration of structured and unstructured
data enables enterprises to dynamically automate their event processing and decision making activities.
Using connective and service oriented technologies such as cloud computing has become a prominent
choice to integrate disparate data to support reusability, change management, impact analysis and
scalability. Users can create mashups and personalized dashboards for their own analytics. Almost all
current data integration projects and vendors support data reusability, but the critical point regarding
reusability is the behaviour of system towards changes happening in data sources. What will happen if
parts of reused data are changed? How system could synchronize reused data sources and relationships
in data flows with new changes happening in the system? Additionally, due to the expensive and critical
overheads of data recovery, developers and experts would like to have an overal image of impacts
towards the changes that are intended to be applied in complex and large scale events. Most of vendors
provide benchmarks to evaluate scalability of their integration framework, but these are performed in
ideal and controlled lab environments. Therefore this phase aims to integrate large volumes of data
from disparate sources and summarize it within central meta databases as an input for tools such as
visual analytics for pattern recognition, event detection and processing, and consistent decision making.

Processing of disparate data related to multiple events results identification of useful event patterns in
CEP. CEP includes, but is not limited to event detection, monitoring, correlation, revision, structuring,
regression and learning. The main application field for CEP is in decision cycles with low latency times
and high event throughput such as finance market analysis, logistics, customer care, relationship
management and business process monitoring. Thus data-driven event detection and verification is
based on integrated data sources and predicive analytic services. Accordingly detected event patterns
are used for a consistent DM.

Due to the fact that a consistent DM is the most crucial phase, it is essentially required to focus on the
fact that how those decisions are made and managed. There are three types of decision making
methods: manual, automatic and semi-automatic. In the semi-automatic DM, series of consistent
decion alternatives are generated based on the results of CEP engine. The complete list of decision
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alternatives are recommended to KE including alternatives priorities in addition to preferences.
Therefore KE is supplied to conclude final decision based on environmental conditions and situation. He
offers the prioritized decisions list in connection to domain expert through the system front-end. The
domain expert has expertise to make reasoning based on the descion list ( including alternatives) and
prepare his feedback for event revisions in CEP engine.
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Figure 1: General overview of Predictive Complex Event Processing Framework
Ideal Consortium:

There are 3 partners from 2 different European countries (Germany and UK) in this consortium at the
moment. Our technical partner provides innovative cloud and data management solutions for complex,
virtualized and physical enterprise application environment as well as self-service solutions for linked
data application development.

Our institute (KBS & KM) at the University of Siegen (Germany) works closely with cooperation partners
from industries and other universities. The institute of KBS & KM has a strong international background
and investigates how methods of Knowledge Management and Artificial Intelligence can support

4|Page



KBS 1 F

organizational processes in different application areas. We have potential researches and experiences
in data mining, decision making techniques and business intelligence related to proposed call.
We are planning to make a partnership with at least three academic institutions in the fields of:

f Cloud Computing and Distributed Systems: A potential partner will work on the data
integration with main focus on conceptualization and development of services based on cloud
computing infrastructure.

9 Data collection, Management & Analysis: A potential partner for this field should be able to
support cloud service developer (partner) in integration, correlation and analysis of large scale
data sources.

i Pattern Recognition: A potential partner should work in the fields of pattern/event recognition
and complex event processing with special focus on predictive complex event processing.

9 Statistical Software Quality Control: A potential partner in this field should evaluate the
effectiveness of the framework against the concrete requirements of relevant professionals and
test phase and performance analysis.

Moreover the application domain of the project final product includes but is not limited to finance,
engineering, geo-space, transport and/or urban management. In this sense, the consortium should
include an industrial/ business partner with high volume data processing activities as a use case partner
and will be eligible to use the project final product during and after project’s lifetime. The funding
scheme of ‘large scale integrating project’ (IP) is the target outcome of this consortium.

Deadline:

We are planning to organize the consortium till the end of September, 2011. If you are interested to be
a member of this consortium and work on the proposed topic, we would be more than happy to receive
your response soon.

Contact Information:
Institute of Knowledge Based Systems and Knowledge Management (KBS & KM)

Director: Prof. Dr. -Ing. Madjid Fathi

E-mail: fathi@informatik.uni-siegen.de

Webpage: www.uni-siegen.de/fb12/ws

Tel: +49 271 7402311

Fax: +49 271 7403038

Postal address: Hoelderlinstr. 3, D-57068, Siegen, Germany
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