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Speakers Intro

Dr Stelios Kapetanakis

• Associate Professor in Business Intelligence

• Head of the Knowledge Engineering Group, CEM, Brighton

• Consultant for Banking, UK Railways, US Healthcare

• Consultant for Clarksons, Airbus

• What if data could talk to us..
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What is Big Data

Source: technophenia.com
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Big Data what is really..

• Big Data is a marketing term

• Since 2012 everybody has.. some.. 

• Big Data assumes that bigger is better

• “Big data is high volume, high velocity, and/or high variety information 
assets that require new forms of processing to enable enhanced decision 
making, insight discovery and process optimization”

Gartner, 2012
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Traditional Workflows
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[Chiu, 2008]



Automated Workflows

21/04/2017 Complutense, Madrid 9

[Chiu, 2008]



Managing workflows
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Examples
• Shops
• Bank Loans
• Getting Things Done

Components
• Input(s)
• Transformations
• Outputs

Control Systems

• Routing

• Distribution systems

• Agent systems

• Expert systems

Categories
• Flow control
• In-transit visibility
• Processes
• Planning and scheduling

Task A

Task B

Task C

Task D

Task E



Workflow Management Systems

• Over the last years standards have been developed in enterprise (W3C standards, 
BPEL, BPMN, XML, XPDL)

• Recipe of success:
• Broadly used.. Manually used..
• Different actors, systems, aims..
• Coordinate their actions towards a set target
• Large volumes of data

• Need for intelligent systems 
• Assist with the management  
• Make desirable, feasible DSS 
• Identify volumes and repeated patterns
• Give ground to AI technologies and in particular CBR

21/04/2017 Complutense, Madrid 11



Challenges

Human – related workflows

• Uncertainty

• Inconsistency

• Incompleteness

• Large volumes of workflow instances
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• The problems really start when you reach back into the tree and change something; for example, a new 
business strategy is defined which invalidates the interpretation and everything downstream of that
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Technical Datasets 10-100Tbytes in scale

Big Data -> Big Problems
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Big Data -> Big Problems
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Intelligent Workflow Monitoring

• Data Mining techniques

• Machine Learning

• Artificial Intelligence

• Case-based Reasoning
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Workflows as cases
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Case-based Reasoning
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CBR Mechanics
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Source: Eremeev &. Vagin, 2011
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Time Mechanics

• GTT: General Time Theory [Ma & Knight, 1994]: Improved General Theory of Time

• Maximum Common Sub-graph [D. Conte et al., 2007] 
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Case study: UK Rail Industry
Q: How train operational data could be used in order to provide information/insights 
of trains’ behaviour and performance?

• Visualise RCM data to understand the granularity of delays 

• Understand how trains reacted over signals, system failures and other various 
unexpected situations.

Challenges

• Big data 

• Data captured for operational activities 

•.•.

•.•.

Volume-
Scale of 

Data

Velocity-
Data In 
Motion

Veracity-
Uncertain
ty of data

Variety-
Different 
forms of 

data
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British National Rail

• Case & Solution Architecture

• Process

• Implementation time
• 4 years (4 phases)

• Future perspectives
• Now on phase 3
• 4 phases (Visualisation, 
..Monitoring, Data Mining, Simulation) 
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Real Challenges

• Data silos (dlis, las, lis)

• Application silos (apis)

• Library style data management

• Project, corporate, or master?

• Never fixing the data (gps)

• Big data vs “lots of data”

• Decide by PowerPoint

• We do what everybody else does
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The End

Thank you!
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linkedin: stelios-kapetanakis-ba816440
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