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Long Term Goals

m Business layer for IT resources

» IT no longer a cost separate from business concerns
» IT managed directly by business managers using their own terms

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

oriented architecture

m 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
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The SUPER Problem
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S Querying the Process Space

¥
Eaieh

d

“Do we have a cost “In which of our foo

approval process for manufacturing
items below $ 200?” o machines are we

processing meat or
raw eggs?” -

“How many inventory
management methods
@e currently in use?”
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itical IT / Process Divide

Business Experts’ Perspective: Processes

Process
Implementation

Querying the
Process Space

IT Implementation Perspective
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Business Experts’ Perspective: Processes

- SCOREOISWPER_____

D
) % Machine-Accessible Representation of
= o Business Experts’ Requirements
% c‘c)) Mechanized Mediation
> 9 based on Machine Reasoning
% 8 Machine-Accessible Representation of
g = Processes, Process Fragments,
Al and IT Infrastructure as Semantic Web Services

IT Implementation Perspective

e Critical IT / Process Divide

uoljejuswsa|duw|

SS990.d
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W Here is my business process!
\ | think this solves my business
\ problem nicely...
S

What Are My Services?

w:\\ Nice try, but it won't run...
W ) You need to specify the services that

&(E perform each step!
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What are my services?

| don’t understand about these

technical details! This is my view on
the process...

0.k. no problem, | will help you...

© SUPER 22/03/2007 John Domingue
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What are my services?

/ This is cumbersome! \

Why do | always need IT staff to solve my
business problems?

It takes too long to get these folks, they use
different terminology than | do...

B ZZ o suPER 22/03/2007

| am happy to describe what the activities do in
my terms.
Can the system be smart enough and find the

right services itself??? /

John Domingue
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S\ULIE'Jer es and Port Types Based on Semantics
.,“-""".": é‘u -

N N N

O, O, O3

Semantic Web Services
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porting Business Users Better

- N

Why do | have to draw everything?
Why do | have to use “expressions” and that technical
stuff at all?

Why isn’'t my description sufficient?

-
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Ing Model Representations & Semantics

John Domingue
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Modelling Stack

Making sense of a domain\problem ¢ Solution maps

e Communication tool e Mind maps
e What is it all about? e Ad-hoc modelling
techniques
[ J
e Visualizing\specifying business process e Business Scenario Maps
e Focus: Business Problem e Event-driven process
e Who does what, when, how and why? chains
e Usually multiple layers ¢ Flowchart techniques
e« BPMN

Process execution specification
Formal, clearly specified grammar o
Focus: Implementation

Which component is called when, how, by
whom with which data?

e Web service encapsulation o WS*
e Focus: Implementation o
e  Which components can and should be

exposed how as services?

¢ Implementation of components e Programming languages
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cations Solution Map

Irdustry Valfue Chain
Suppliers & Design & Build Operate Infragtructure Develop & Promote Sell & Fulhll Bill & Collect Assist Customers Customers &
Partners Infrastructure Products & Services Channels

Hetwork Life-Cycle Management

.7

Demand an lanning
ment Management

1 &ned Build

Sales & Service Fulfillment

g, Invoicing &
Presentment

Customer

Content On Demand
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Content on Demand

Content On Demand

Digital Right= Management & Contert Procurement

icontent Distribution & Billing
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Information Society
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Digital Rights Management & Content Procurement

Digital Rights Managmeent & Conkent Procurement clusters ackivities related bo the acquistion
of licences of copyright material as well as the actual content ikself, Licence providers and

conkent providers are usually ot identical,

Content Provider Seryice Provider License Provider

Request Content from
Provider

Deliver Content

Request Licence for
Content

Deliver Licence

Bundle Content & Licence

Deliver Content to
Customer

Digital Rights Management & Content Procurement




Content On Demand
Digital Rights Management & Cortent Procurement
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Information Society
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Modelling Stack

Making sense of a domain\problem ¢ Solution maps

e Communication tool e Mind maps
e What is it all about? e Ad-hoc modelling
techniques

Visualizing\specifying business process Business Scenario Maps

Focus: Business Problem Event-driven process
Who does what, when, how and why? chains

Usually multiple layers Flowchart techniques
BPMN

e Process execution specification e BPEL
e Formal, clearly specified grammar o
e Focus: Implementation
e Which component is called when, how, by
whom with which data?
e Web service encapsulation o WS*
e Focus: Implementation o
Which components can and should be
exposed how as services?
¢ Implementation of components e Programming languages
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Events trigger functions

Functions generate
events
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Receipt
booking
request

Check
booking
request

Booking
request
checked

Process Components

Event

Function

Event

Create
flight
booking

Flight
booking
created

Function

Event

Offer
alternative
flight

Alternative
flight
offered
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Functions ge_nerate and o vice
process services

Data is processed in
functions

Service

. Fllght. Mrs. Walker
disposition

Process Components

Flight data

v

Booking
request

pooking Employees are assigned
da Ll to organisational units
Check
booi?ng Mrs. Miller cg:tll:r
request
Employees are
Booking responsible for
t .
checked functions

Alternative
flight Service
offer -

Create
flight
booking

. Plane
Service ‘ sl l
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Flight
booking
created

Sl Flight
2

Alternative
flight
offered
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ateria
administra

tion

al

Inquiry
is
received

Inquiry

Sales

processing

s N
Inquiry
processing
N

Quotation
processing

Check

credit

\ rating )

Determine

delivery
date

- E
Information Society
ks
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ion Inquir = Inquir ?
Quotatio -<>— quiry quiry processing
Inquiry
is
processed
Customer Customer | Quotation
quotation processing
|
|
|
|
Customer | 3 Customer | 3 Customer
inquiry quotation order
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Modelling Stack

Making sense of a domain\problem ¢ Solution maps

e Communication tool e Mind maps
e What is it all about? e Ad-hoc modelling
techniques
[ J
e Visualizing\specifying business process e Business Scenario Maps
e Focus: Business Problem e Event-driven process
e Who does what, when, how and why? chains
e Usually multiple layers ¢ Flowchart techniques
e« BPMN

Process execution specification

Formal, clearly specified grammar

Focus: Implementation

Which component is called when, how, by
whom with which data?

Web service encapsulation
Focus: Implementation o
Which components can and should be
exposed how as services?

¢ Implementation of components e Programming languages
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BPEL Developers

OASIS q Advancing E-Business Standards Since 1993
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Programming Model

Programming 1In the Large

Workflow System

Espd?eo aphy/FIow/Processé

\ Application

§B(yiceS/Functions

H
i\AWeb

Application Server

Programming 1n the Small
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Process

A

Deployment
Descriptors

Activity:
Partner

Role
Port Type
Operation
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Partner
Links

Partner 2
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Partner 2

RS
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Modelling Stack

Making sense of a domain\problem ¢ Solution maps

e Communication tool e Mind maps
e What is it all about? e Ad-hoc modelling
techniques
[ J
e Visualizing\specifying business process e Business Scenario Maps
e Focus: Business Problem e Event-driven process
e Who does what, when, how and why? chains
e Usually multiple layers ¢ Flowchart techniques
e« BPMN

Process execution specification
Formal, clearly specified grammar o
Focus: Implementation

Which component is called when, how, by
whom with which data?

Web service encapsulation

Focus: Implementation

Which components can and should be
exposed how as services?

Implementation of components Programming languages
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O Top Level Notions

Objectives that a client wants to
achieve by using Web Services

>oals

Provide the Semantic description
formally specified | of Web Services:
terminology Ontologies

Weh Beivices . Capabilit
Guncﬁonaﬁ

- Interfaces (usage)

of the information
used by all other
components

Mediators

Connectors between

components with mediation ')
I facilities fOI’ hand“ng |R8Inter‘net Reasoning Service
heterogeneities

Data, Infermation and Process integration
with Semantic Web Services
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'Top Level Notions

. . 0

Objectives that a client wants to
achieve by using Web Services

>oals

Semantic description
of Web Services:

Weh Beivices . Capabilit
Guncﬁonaﬁ

- Interfaces (usage)

Provide the
formally specified |
terminology Ontologies

of the information
used by all other

heterogeneities

components
Mediators
I Connectors betvr\qeend_ _
components with mediation o
facilities for hand“ng |R8]nter‘net Reasoning Service

Data, Infermation and Process integration
with Semantic Web Services
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UPER Ontology Stack



SUPER ontologies

Cluster of SUPER ontologies, some of
which may reuse existing ontologies
Pre-existing ontologies

Imports

[ ]
—
{—> Mapsinto
=

Export (may require human intervention)

UPO Upper Level Ontology
< (SUPER-DDPO)

Ontologies

‘ \/ TS

Business Process Modelling 4 SBPEL
Ontology (BPMO)

% % \ F EVO Event Ontology
FEPC Ontology rsBPMN Ontology
r sMXML Ontology

CONTO
Component Ontology
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Modelling Stack

Making sense of a domain\problem ¢ Solution maps

e Communication tool e Mind maps
e What is it all about? e Ad-hoc modelling
techniques
[ J
e Visualizing\specifying business process e Business Scenario Maps
e Focus: Business Problem e Event-driven process
e Who does what, when, how and why? chains
e Usually multiple layers ¢ Flowchart techniques

BPMN

ion specification
ecified grammar o

Which component is called when, how, by
whom with which data?

e Web service encapsulation o WS*
e Focus: Implementation o
e  Which components can and should be

exposed how as services?

¢ Implementation of components e Programming languages
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N to BPEL4SWS transformation

m 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).

m Block patterns in BPMO translated to sSBPEL

» 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.

m Process in SBPEL translated to BPEL4ASWS

» BPELASWS is a BPEL 2.0 compliant extension where ‘extension activities’, and
extended attributes, are used for semantic information.

B 2 osupeR 2210312007 John Domingue
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- BPMO to sBPEL transformation
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createlnstance:
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b4s:outputiariable=" " b4s conversation="Packager" />
</gutensionActivity =
<gutensionactivity >
<bds;invoke name="invoke GoalGenerate URL" mode|Reference="http://www.ip-
super.org/ontologies/prereview #actInvokeGoalGenerateURL" b4s=:inputvariable="Gontent Reguest"”
b4s:outputvariable="gontentLicense" b4s:conversation="Licenseserver’ />
</extensionactivity >
</ flow =
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<process name="ContentProvision"
sa: modelReference="http://www.ip-super.org/ontologies/prereview# procContentProvision" ... /=
zpartnerLinks =
<extensions =
<extension namespace="http://ip-super.org/bpeldsws" mustinderstand="yes" /=
</extensions=
<bd=s;conversations =
<wvariables =
<sequence sa:modelReference="http://fwww.ip-super.orgfontologies/prereview#actServiceProvision"=
<receive name="receiveContentRequest" sa: modelReference="http://www.ip-
super.org/ontologies/prereview#recContentRequest" partnerlink="ServiceProvider"
portTvpe="spwsdl:Service ProviderPortType" operation=" "wvariable="ContentReguest"

<flow sa:modelRefere @
<estensionActivity =
<b4s;invoke name="invokeGoalGeneratelLicense" modelReference="http:/ /www.ip-
super.orqgfontologies/prereview#actInvoke GoalGenerateLicense" b4s: inputVariable="Content Request"
b4z:outputvariable="contentURL" b4=:conversation="Packager" /=
Z/extensionaActivity =
<extensionactivit
<h4s;invoke nape= muukeGualGeneratEURL" moyelReference="http://www.ip-
super.orq/ ontoToyhs e GoalGenerateURL" h4s: inputvariable="ContentRequest’

b4=:output¥ariable=" W" b4s:conversation="LicensesServer" /=

</ertensionActivity =
= /flow =

e="http:/ /www.ip-super.org/ontologies/prereview#actFlow_1">

L to BPEL4SWS transformation

<reply name="reply" sa: modelReference="http: //www.ip-super.org/ontologies/prereview #repContentRequest”

partnerkink="8erviceProvider" portType="spwsdl:ServiceProviderPortType' operation="requestContent’

variable="result" /=
=/sequence=
</processxz
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SUPER Architecture
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semantics utilised for
process management
within and between
enterprises

European Integrated Project

Digital Content Demo



Summary

m SUPER bridges the business expert/IT divide for business processes

m 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

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