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Some Slides Adapted from

■ Frank Leymann (University of Stuttgart)
■ Christian Brelage (SAP)
■ Martin Hepp (DERI Innsbruck)
■ Sebastian Stein (IDS Scheer)
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Long Term Goals

■ Business layer for IT resources
► IT no longer a cost separate from business concerns 
► IT managed directly by business managers using their own terms 

■ Business layer is a semantic enhancement of existing business tools
■ Relates to an IT layer composed of a semantically enhanced service 

oriented architecture
■ Building blocks

► Ontologies
► Web service standards stack
► Business modelling systems
► Semantically Enhanced Software Architectures
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Project Overview & Key Figures

■ SUPER: Semantics Utilised for Process management within and 
between EnteRprises

■ EU Integrated Project (IP)
■ Program: Information and Society Technologies
■ Duration: 36 months
■ Start: April 2006
■ Funding: ~16,4 Million € (funded ~11 Million €)
■ 19 Partners, ~60 Researchers
■ Project Lead: SAP
■ Scientific Director: John Domingue



© SUPER 22/03/2007 John Domingue 7

Use Cases

Core Research & Framework

Concepts & Tools & Architecture
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Querying the Process Space

“In which of our food 
manufacturing 

machines are we 
processing meat or

raw eggs?”

“Do we have a cost 
approval process for 
items below $ 200?”

“How many inventory 
management methods 
are currently in use?”
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The Critical IT / Process Divide

Business Experts’ Perspective: Processes

IT Implementation Perspective

Process 
Implementation

Querying the 
Process Space Manual Labor
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The Critical IT / Process Divide

Business Experts’ Perspective: Processes

IT Implementation Perspective
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Mechanized Mediation 
based on Machine Reasoning
Machine-Accessible Representation of 

Processes, Process Fragments, 
and IT Infrastructure as Semantic Web Services

Machine-Accessible Representation of 
Business Experts’ Requirements

SCOPE of SUPER
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What Are My Services?

A1 A2 A3 A4

Here is my business process! 
I think this solves my business 

problem nicely…

Nice try, but it won’t run…
You need to specify the services that 

perform each step!
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What are my services?

A1 A2 A3 A4

I don’t understand about these 
technical details! This is my view on 

the process…

o.k. no problem, I will help you…

pT1 pT2 pT3
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What are my services?

This is cumbersome! 
Why do I always need IT staff to solve my 

business problems?

It takes too long to get these folks, they use 
different terminology than I do…

I am happy to describe what the activities do in 
my terms. 

Can the system be smart enough and find the 
right services itself???
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Matching Activities and Port Types Based on Semantics

Semantic Web Services

A1 A2 A3 A4

pT1 pT2 pT3

Ô1 Ô2 Ô3

O1 O2 O3 O4
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Supporting Business Users Better

Why do I have to draw everything? 
Why do I have to use “expressions” and that technical 

stuff at all?
Why isn’t my description sufficient?
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The amount 
of the order 
must at least 

be 100€

A

B

C

Business RepresentationBusiness Representation

α
χ

β

assign send

x M: …

IT RepresentationIT Representation

Matching Model Representations & Semantics

Here is my business process! 

Wow! This is perfect – nothing left to do for me!
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<process name="Mediation Example - Ordering BPEL Snippet - 1" suppressJoinFailure="yes" targetNamespace="...">
<sequence>

<receive name="Initial_Receive" createInstance="true"/>
<invoke name="Invoke_Check_Order_Consistency"/>
<switch>

<case condition="bpws:getVariableData('consistency', '') = 'OK'">
<flow>

<invoke name="Invoke_Update_Provisioning_Systems_Subprocess"/>
<invoke name="Invoke_CustomerReply_Confirmation_Note"/>

</flow>
</case>
<otherwise>

<invoke name="Invoke_CustomerReply_Rejection_Note"/>
</otherwise>

</switch>
<reply name="Final_Reply"/>

</sequence>
</process>

Modelling Stack
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Modelling Stack
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<sequence>

<receive name="Initial_Receive" createInstance="true"/>
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<switch>
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<flow>

<invoke name="Invoke_Update_Provisioning_Systems_Subprocess"/>
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</switch>
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</sequence>
</process>
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Content on Demand
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Digital Rights Management & Content Procurement
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Modelling Stack
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<sequence>
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</otherwise>
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UPO  Class diagram
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Modelling Stack

Plane
ticketService Plane
ticket
Plane
ticketService

Alternative
flight
offer

Service
Alternative

flight
offer

Alternative
flight
offer

Service
Booking
requestService
Booking
request
Booking
requestService

Booking
formService Booking
form

Booking
formService

Receipt
booking
request

Receipt
booking
request

Check
booking
request

Check
booking
request

Booking
request
checked

Booking
request
checked

Call
center

Call
center

Flight
disposition

Flight
disposition

Flight
disposition

Flight
disposition

Offer
alternative

flight

Offer
alternative

flight

Create
flight

booking

Create
flight

booking

Flight
booking
created

Flight
booking
created

Alternative
flight

offered

Alternative
flight

offered

Flight dataFlight data

Client dataClient data

Mrs. MillerMrs. Miller

Mrs. WalkerMrs. Walker Mr. GreenMr. Green

<process name="Mediation Example - Ordering BPEL Snippet - 1" suppressJoinFailure="yes" targetNamespace="...">
<sequence>

<receive name="Initial_Receive" createInstance="true"/>
<invoke name="Invoke_Check_Order_Consistency"/>
<switch>

<case condition="bpws:getVariableData('consistency', '') = 'OK'">
<flow>

<invoke name="Invoke_Update_Provisioning_Systems_Subprocess"/>
<invoke name="Invoke_CustomerReply_Confirmation_Note"/>

</flow>
</case>
<otherwise>

<invoke name="Invoke_CustomerReply_Rejection_Note"/>
</otherwise>

</switch>
<reply name="Final_Reply"/>

</sequence>
</process>
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Ontologies overview
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sBPMN to BPEL4SWS transformation

■ Discovery of block-based process fragments from sBPMN and 
generation of corresponding block pattern instances in BPMO
► Based on a formalisation and algorithm given in (Ouyang et al., 2006).

■ Block patterns in BPMO translated to sBPEL
► Continued extension of the above algorithm using sBPEL;
► sBPEL is an ontologization of BPEL processes, where control is expressed as activities;
► The blocks identified translate unambiguously to the following BPEL activities:

• Sequence, flow, switch, pick, while, repeat-until.

■ Process in sBPEL translated to BPEL4SWS
► BPEL4SWS is a BPEL 2.0 compliant extension where ‘extension activities’, and 

extended attributes, are used for semantic information.
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sBPMN to BPMO transformation
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sBPMN to BPMO transformation
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sBPMN to BPMO transformation
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sBPMN to BPMO transformation
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sBPMN to BPMO transformation
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sBPMN to BPMO transformation
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sBPMN to BPMO transformation
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sBPMN to BPMO transformation
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BPMO to sBPEL transformation
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sBPEL to BPEL4SWS transformation
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Summary

■ SUPER bridges the business expert/IT divide for business processes
■ Approach based upon 4 layers

► ‘Sense Making’ around solution maps
► Business process modelling standards (EPCs and BPMN)
► Web Service Workflow standards – BPEL
► Semantic Web Services

■ KMi work focussed on
► SUPER stack of ontologies
► IRS4BPM
► Business Process Mediation
► Monitoring and Mining
► Behavioural reasoning 
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