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Overview

• CIEAM is a Collaborative Research Centre (CRC) that has been defining and 

shaping Engineering Asset Management (EAM) not only in Australia but 

globally since 2003. 

• AU$40M federal funding 2003‐2009, extended by AU$13M for 2010‐2013 

(CIEAM II)

• ~15 organisations actively participate in CIEAM, 12 core, several “third 

party”

• ~ 30 research projects, ~60 postgraduate students

• Links to US (IMS),  China, Korea,  Greece, Finland, Netherlands,

• CIEAM has developed an EAM Technology Roadmap

• CIEAM Education: professional development & training workshops

• CIEAM developed an integrated asset management strategic 

framework and with an accompanying point body of 

knowledge – CIEAM Wiki



CIEAM Participants



CIEAM – Program Overview
• 5 Programs 

– Organisational Performance and Human 
– Integration and Interoperability
– Capability Optimisation
– Infrastructure Integrity
– Sustainability and Climate Change

• Program 2 led by Prof. Andy Koronios
• 3 Themes

– Integration
– Information Management
– Knowledge Portal





Interoperability‐related CIEAM Projects
• SI301 “Integrated Reliability Management” 2003‐2007

Service Oriented “Data Bridge”

• SI302 “Improved OPAL Monitoring and Management System”
2008‐2010

• MD201 “CIEAM Integration Project” 2008‐2010

• SI2100  “Standards‐Based Interoperability for 2010‐2013 
Asset Management Information Systems”
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Problems

• Data exchange between different asset 
management tools

• Heterogeneities
– Different interfaces (API)

– Different data structures 

– Different standards
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Problems cont’d

• Version control 
– Rapid development of new versions

• Data transformation
– Laborious

– Traditionally restarts from scratch for each 
tool

– Transformation is hidden in code

– Applicable only between two tools
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Data Transformation Engine

• Open Data Transformation

• Model Driven Architecture™
(Model Driven Engineering)

• Model Driven Integration
– Lifting data structures and transformation to 
conceptual level (object models)

– Visual representation

– Simulation

– Monitoring data transformation
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Transform Engine cont’d

• Re‐use of integration techniques through 
integration patterns and operators

• Support of various data formats
– XML, RDF, WSDL, CSV, ...

• Support of various APIs
– Web services, SAP, relational databases, ...
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Motivation
• Asset Management Use Case

– Hand‐over design documents to operational 
side (different ecosystems)

– Bi‐directional transformation required

– Very complex data structures

• Challenges
– Flexible data integration

– Support for whole asset life‐cycle

– Light weight approach

– Evolution of Asset Management Technology
• Assets often live (far) longer than IT systems

• New version of standards
N i f i i d d
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Use Case
Based on The Safe Technology Roadmap™ for Interoperability
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Transformation Concept

Models on the Conceptual Level

ISO 15926 MIMOSA CCOM 3.2.2
Model transformation

Model transformation

Interface to
Information Bus
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*.rdf/*.qxf file *.xml file
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Use Case: Handover EPC to O&M
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Use Case: Handover EPC to O&M
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ISO 15926 Representation

• Templates in Reference 
Data Library (RDL): 
Specialized Templates 
from ISO 15927‐7

• Templates defined in
ISO 15926‐7 

• Concepts defined in
ISO 15926‐2

• Values



Use Case: Handover EPC to O&M
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Export to open standard for example XSLT or QVT

Complex Transformation in Form of a Process

for example BPMN, EPC, BPELExport to open standard



Use Case: Handover EPC to O&M
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MIMOSA Representation

• Object Types in Topology

• Object Types from Asset 
Registry

• Instance Values



Use Case: Handover EPC to O&M
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Aims and Benefits
• Automation of semantic integration

• Flexibility through open transformation across 
ecosystems

• Standards‐based transformation

• Reusable transformation through library of 
mapping operators

• Transformation process for complex 
transformations

• Extensibility allows dynamic changes

• End‐user friendly tool guidance with abstract 
visual notations for non‐IT‐experts
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Business Process Engineering

• Analysis and configuration of 
large‐scale business processes

• Tailoring of generic (sub)processes 
to specific projects

• Instantiation of processes 
for execution

• Artefact tracking,
execution monitoring,
adaptation and 
validation



Library of Integration Operators
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