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Executive Summary

This deliverable outlines v1 of the Contract Catalogue prototype. The aim of the prototype is to demonstrate how Semantic Web Services and the DIP architecture can overcome the problems that BT currently faces with managing contract catalogues. Explanations of the problems in this area are given in section 1.

The prototype is a WSMO Studio
 Plug-in, that fully integrates with the WSMO Studio tool developed in WP4. It also integrates the reasoner component developed in WP1. Section 2 details the features in the current release v1, and the future v2 release at M36.
This deliverable would be of interest to the other DIP case study partners in WP9 & WP10 and the tool developers in WP1 & WP4. Outside of DIP it would be useful to organisations that currently have problems managing product catalogues and the associated Operation System Support (OSS) required for fulfilment and management of products orders.
Disclaimer: The DIP Consortium is proprietary. There is no warranty for the accuracy or completeness of the information, text, graphics, links or other items contained within this material. This document represents the common view of the consortium and does not necessarily reflect the view of the individual partners.
Document Information
	IST Project Number
	FP6 – 507483 
	Acronym
	DIP 

	Full title
	Data, Information, and Process Integration with Semantic Web Services 

	Project URL
	http://dip.semanticweb.org 

	Document URL
	

	EU Project officer
	Kai Tullius


	Deliverable
	Number
	8.5
	Title
	B2B in Telecommunications

	Work package
	Number
	8
	Title
	Contract Catalogue Prototype v1


	Date of delivery
	Contractual
	M 30
	Actual
	M30

	Status
	
version. 1.1
	final X

	Nature
	Prototype X   Report (   Dissemination (   Ontology (

	Dissemination Level 
	Public (   Consortium X


	Authors (Partner)
	Marc Richardson (BT)

	Responsible Author 
	Marc Richardson 
	Email
	Marc.richardson@bt.com

	
	Partner
	BT
	Phone
	+441473609589


	Abstract
(for dissemination)
	
	

	Keywords
	Contract Catalogue, BT Telecommunications, Semantic Web Services, Ontology
	


	Version Log

	Issue Date
<dd-mmm-yy>
	Rev No.
<nnn starting
001>
	Author
<author name>
	Change
<Description of the changes that were made to the preceding revision>

	05-08-2006
	1.1
	Marc Richardson
	Final Version for Submission

	
	
	
	


	Reviewer 
	

	
	Stephan Grimm
	Email
	Grimm@fzi.de

	
	Partner
	FZI
	Phone
	

	
	John Domingue
	Email
	j.b.domingue@open.ac.uk

	
	Partner
	OU
	Phone
	


Project Consortium Information
	Partner
	Acronym
	Contact

	National University of Ireland Galway
	NUIG

[image: image2.jpg]UJ

National Un1vers1ty <_>f Ireland Galway
Ollscoil na })Ezreann Gaillimh





	Dr. Sigurd Harand
Digital Enterprise Research Institute (DERI)

National University of Ireland, Galway
Galway
Ireland

Email: sigurd.harand@deri.org
Tel: +353 91 495112

	Fundacion De La Innovacion.Bankinter
	Bankinter

[image: image3.png]o





	Monica Martinez Montes 

Fundacion de la Innovation. BankInter

Paseo Castellana, 29 

28046 Madrid, 
Spain

Email: mmtnez@bankinter.es 
Tel: 916234238

	British Telecommunications Plc.
	BT
[image: image4.png]



	Dr John Davies
BT Exact (Orion Floor 5 pp12)
Adastral Park Martlesham
Ipswich IP5 3RE, 
United Kingdom
Email: john.nj.davies@bt.com
Tel: +44 1473 609583

	Swiss Federal Institute of Technology, Lausanne 
	EPFL

[image: image5.png]



	Prof. Karl Aberer

Distributed Information Systems Laboratory

École Polytechnique Féderale de Lausanne

Bât. PSE-A

1015 Lausanne, Switzerland

Email : Karl.Aberer@epfl.ch
Tel: +41 21 693 4679

	Essex County Council
	Essex

[image: image6.png]-
g
S

Essex County Council




	Mary Rowlatt,
Essex County Council
PO Box 11, County Hall, Duke Street
Chelmsford, Essex, CM1 1LX 
United Kingdom.
Email: maryr@essexcc.gov.uk
Tel: +44 (0)1245 436524

	Forschungszentrum Informatik 
	FZI

 [image: image7.png]


 
	Andreas Abecker
Forschungszentrum Informatik
Haid-und-Neu Strasse 10-14
76131 Karlsruhe 
Germany

Email: abecker@fzi.de
Tel: +49 721 9654 0

	Institut für Informatik, Leopold-Franzens Universität Innsbruck
	UIBK
[image: image8.wmf] 


	Prof. Dieter Fensel

Institute of computer science

University of Innsbruck

Technikerstr. 25

A-6020 Innsbruck, Austria

Email: dieter.fensel@deri.org 

Tel: +43 512 5076485


	Partner
	Acronym
	Contact

	ILOG SA 
	ILOG

[image: image9.png]Changing the rules of business




	Christian de Sainte Marie

9 Rue de Verdun, 94253

Gentilly, France

Email: csma@ilog.fr
Tel: +33 1 49082981

	inubit AG
	Inubit

[image: image10.jpg]- inubit

L theintegration experts





	Torsten Schmale

inubit AG

Lützowstraße 105-106

D-10785 Berlin

Germany

Email: ts@inubit.com
Tel: +49 30726112 0

	Intelligent Software Components, S.A.
	iSOCO

[image: image11.png]



	Dr. V. Richard Benjamins, Director R&D

Intelligent Software Components, S.A.

Pedro de Valdivia 10

28006 Madrid, Spain

Email: rbenjamins@isoco.com
Tel. +34 913 349 797

	MDR Partners
	MDR

[image: image12.jpg]RRRRRRRR




	Rob Davies

MDR Partners

8 St. Andrew Street

Hertford, Herts.

United Kingdom, SG14 1JA,
Email: rob.davies@mdrpartners.com
+44 (0)208 8763121

	Hanival Internet Services GmbH
	HANIVAL
[image: image13.jpg]




	Alexander Wahler

Hanival Internet Services GmbH 
Kirchengasse 13/1a

A-1070 Wien
Email: wahler@niwa.at
Tel:+43(0)1 3195843-11 |

	The Open University
	OU

[image: image14.jpg]ANsiaAlun uadQ 8yl





	Dr. John Domingue

Knowledge Media Institute 
The Open University, Walton Hall 
Milton Keynes, MK7 6AA
United Kingdom
Email: j.b.domingue@open.ac.uk 

Tel.: +44 1908 655014

	SAP AG 
	SAP
[image: image15.png]



	Dr. Elmar Dorner

SAP Research, CEC Karlsruhe

SAP AG

Vincenz-Priessnitz-Str. 1

76131 Karlsruhe, Germany

Email: elmar.dorner@sap.com
Tel: +49 721 6902 31


	Partner
	Acronym
	Contact

	Sirma AI Ltd.

	Sirma
[image: image16.png]Ontotext

Knowledge and Language
Engineering Lab of Sirma





	Atanas Kiryakov,

Ontotext Lab, - Sirma AI EAD
Office Express IT Centre, 3rd Floor
135 Tzarigradsko Chausse
Sofia 1784, Bulgaria
Email: atanas.kiryakov@sirma.bg 

Tel.: +359 2 9768 303

	Unicorn Solution Ltd.
	Unicorn
[image: image17.png]UNICOITY




	Jeff Eisenberg
Unicorn Solutions Ltd,
Malcha Technology Park 1

Jerusalem 96951
Israel
Email: Jeff.Eisenberg@unicorn.com
Tel.: +972 2 6491111

	Vrije Universiteit Brussel
	VUB
[image: image18.png]‘ Vrije

Universiteit
Brussel




	Pieter De Leenheer
Starlab- VUB

Vrije Universiteit Brussel

Pleinlaan 2, G-10

1050 Brussel ,Belgium
Email: Pieter.De.Leenheer@vub.ac.be
Tel.: +32 (0) 2 629 3749


Table of Contents

iExecutive Summary


viiTable of Contents


11 Introduction


22 Features of Prototype v1


33 Features planned for Prototype v2


44 Installation guidelines


55 Example Walkthrough


136 Conclusion




LIST OF FIGURES
6Figure 1. Loading the Contact Catalogue


7Figure 2. Creating a new Bundle


9Figure 3. Adding a product to the Bundle


10Figure 4. Reasoner finds an inconsistency in the Bundle


11Figure 5. Performing queries on the Bundle


12Figure 6. Goal generated for product Bundle




1 Introduction

BT Global Services is engaged in a number of large contracts to provide complete Information and Communication Technology (ICT) solutions to an organisation. These range from desktop products and software used directly by the employees, to the core network infrastructures which provide vital services such as telephony, internet/intranet access and private leased lines. The challenge in providing such a broad range of products is to manage them in such a way that ordering and provisioning is coherent and unified across the range. In practice the products come from a large number of areas across BT as well as third party suppliers such as HP. The set of ICT products and services that are offered to the customer in a particular contract is known as the contract catalogue.

The specific problems associated with managing the contract catalogue are:
· Arranging and managing a set of products from many sources to present a consistent view to the customer

· Producing product ‘bundles’ that may have constraints or dependencies between them.

· Identifying dependencies that arise due to existing products and services (i.e. the inventory).

· Representing dependencies as rules and propagating them between the various levels of service offerings.

· Interfacing with the third party suppliers for order querying, processing and fulfilment

· Managing the work flow of complex products

Some of the problems with integration and management can be tackled by introducing Web Services as a means to provide a standardised programmatic means to interface the many systems and suppliers. However, Web Services alone do not solve all of the problems with the management and use of a contract catalogue. Although Web Services allow a more coherent approach to integration by standardizing the method for interfacing, they do not provide a standardized model for the way data is represented. 

Another challenge of managing the contract catalogue is that products may have constraints or rules associated with them that govern their ordering and provisioning. For example a network product such as MPLS
 can only be provisioned in certain configurations and is dependant on other factors such as current usage and location. The ‘rules’ associated with each product need to be represented and then evaluated before a product can be ordered. Representing each product in ontology offers the opportunity to model some of these rules. SWSs offer the ability to model the capabilities of services associated with a product. This would enable a product manager to automatically discover SWS that can query information about a product, provide configuration information, and provide fulfilment (e.g. ordering and billing). With multiple suppliers offering similar products, the discovery mechanism can be used to find the supplier that best matches the requirements (e.g. a particular supplier can deliver the next day), that are expressed in a WSMO
 Goal.
Product Bundles, which are a collection of ICT products, are something which product managers may wish to create to allow a simple way to order complimentary products (Such as a Desktop PC & Software).  Part of the Rules of each product may determine dependencies or constraints on other products (e.g. Software requires minimum RAM of 512mb) that must be evaluated before a product bundle can be created. SWS and ontologies offer the ability to model these rules and allow automatic evaluation of product dependencies.
The development of the contract catalogue prototype is incremental, with the final version delivering all of the required features identified in the design phase. v1 of the prototype will have a subset of the total features, but will still be useful as an interim demonstration of what the system provides. The prototype is aimed at Product Managers who deal with the Contract Catalogues in BT. Generally they do not have previous experience with Semantic Web technologies, so it is important the prototype is useable without any previous knowledge of ontologies or Semantic Web Services. A lot of the features aim to provide an ‘easy to use’ layer on top of the current tool available in DIP.

The section below outlines the features that are present in the v1 and the planned features for v2

2 Features of Prototype v1
1. Ontology based design environment for creating product bundles
-Drag and drop, easy to use interface
-Complexities of ontologies hidden from product managers

2. Check the overall consistency of your product bundle against the ontology & evaluate the bundle against product rules (axioms) using the reasoning component.
-User friendly messages to help understand problems

-Ability to undo last actions if it caused a problem

3. Perform custom and pre-defined queries over the product catalogue ontology

-A number of common queries auto generated from templates
-User friendly English descriptions of pre-defined queries

-Enter custom queries for advanced users

4. Automatic creation of WSMO goal to order product bundle
-Automatically create a WSMO goal to order the set of products in a bundle
-Ability to a enrich Goal via standard WSMO Studio Goal editor (e.g. add a ‘required by’ capability to the goal)
3 Features planned for Prototype v2
1. Discovery and Invocation of products bundle Goals

The prototype will provide a link to an instance of WSMX
 to enable Semantic Web Services to be discovered and invoked directly from the prototype interface. 
2. Semi automatic creation of more complex product bundle Goals
The current v1 prototype enables automatic creation of goals to order a product bundle. v2 will expand this to include further goals. Some products (e.g. network) require some pre-checks or queries before they can be ordered (e.g. is there enough capacity at the customer’s site). These product specific goals will be included as well. Also the ability to specify extra criteria or capabilities in the Goal will be included. Currently this is possible by editing the goal manually using the WSMO studio goal editor, but this is not user friendly for product managers. The interface will include a number of template capabilities with English definitions that can be added to goals. E.g. ‘Order required by date’. The associated axioms will then be added to the goal.
3. Goal Orientated composition
The Goal orientated Composition prototype (D4.15) will be integrated to allow more a complex composition of individual goals in a Product bundle, and allow a degree of process workflow. For example if a Goal to order ‘product X’ in ‘Bundle B’ fails, then ‘product Y’ in the bundle should not be ordered and any products already ordered should be cancelled.
4. Import (mediate) between third party product ontologies
This is already possible with the Web Services Modelling Toolkit (WSMT
), but the prototype will make it directly accessible from the interface and include some modifications to make it more usable to non ontology experts.
4 Installation guidelines

Prerequisites:

-A PC with minimum 512mb Ram and 1 GHz processor 

-Java version 5 (can be downloaded from http://java.sun.com)

-WSMO Studio Version 0.4.2 (see point 1)

-KAON2 reasoning plug-in (see point 2)

The Contract Catalogue prototype has been developed as WSMO Studio plug-in so must be downloaded in order for the plug-in to work. It has been optimised for use in WSMO Studio Version 0.4.2. It should work on later versions, although this cannot be guaranteed. In addition the reasoning plug-in KAON2 needs to download separately, as this is not included with the standard WSMO studio release. The steps for installing the prototype are given below

1. Download WSMO studio Version 0.4.2 from http://wsmostudio.org/download.html
2. Unzip to the desired location

2. Download the KAON2 reasoning plug-in from http://kaon2.semanticweb.org/#download
3. Download the Contract Catalogue prototype https://bscw.dip.deri.ie/bscw/bscw.cgi/d65342/DIP%20D8.5-WSMO%20Studio%20Plugin.zip
4. Unzip to a temporary location.

5. Copy the folder ‘com.bt.exact_tech’ to the plug-in directory your WSMO studio folder. By default this should be <unzip location>\ WSMO-Studio-0.4.2\plugins

6. Unzip the KAON2 file and copy ‘kaon.jar’ to <unzip location>\ WSMO-Studio-0.4.2\plugins\com.bt.exact_tech\lib.
7. Launch ‘WSMOStudio.exe’ from the WSMO-Studio-0.4.2\ directory. Note: Java version 5 is required to run WSMO Studio. 
8. WSMO studio should now load. The prototype includes an example Contract Catalogue ontology and WSMO web services. These can be found in the ‘Bundles’ directory from the Zip file. 
10. To see how to use the prototype, follow the walkthrough section below.
5 Example Walkthrough

This section gives an example of how the Contract Catalogue prototype is used to create product bundles. The installation includes an example product catalogue modelled in WSMO and a number of WSMO Web Services descriptions associated with the products in the catalogue. The following walkthrough shows how to: 

-Create a new empty bundle


-Browse the product catalogues to add products.


-Use the reasoning component to evaluate the bundle against product rules (axioms)


-Check the overall consistency of you product bundle against the ontology

-Automatic creation of WSMO goal to order product bundle

1. Select File(New Project from the top menu. Enter the name ‘Bundles’ for the project and click next. Click finish on the next screen.  

In you file manager navigate to: 

\WSMO-Studio 0.4.2\plugins\com.bt.exact_tech\examples\  in your WSMO studio installation. Select the ‘Service_Catalogue.wsml’ file and drag it into the ‘Bundles’ project in WSMO Studio. Double click on the file to open.

2. The WSMO Studio navigator window in the bottom right should now display a hierarchical view of the Contract Catalogue ontology. This contains a high level view of all of the entities involved in the management of a contract catalogue (e.g. contract managers, contracts, products, service agreements).  You can navigate the ontology by expanding the tree in the WSMO Studio Navigator Window.
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Figure 1. Loading the Contact Catalogue
3. Click on the concept Bundle and expand it to see all its sub concepts.
The concept Bundle in the ontology is used to describe a collection of products that are combined together to form a new bundled product. The ontology defines a number of axioms (the yellow bullets in the Navigator Window) that detail rules and constraints inside bundles and between individual products.

We will now create a new bundle and use the Prototype plug-in to allow us to drag and drop products into to bundle and automatically evaluate the axioms.
4. Right Click on the Concept Bundle and select ‘Create Instance’ from the context menu.  Select a name for you new bundle (suggested MyBundle) and press enter. The name of your bundle instance should appear at the bottom of the Bundle sub-tree.

5. Next right click the MyBundle instance and select ‘Edit with ( Manager Editor’. This will initialise the prototype plug-in. You will be presented with the screen shown in Figure 2. 
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Figure 2. Creating a new Bundle
6. The prototype User interface is split up into 5 panes which perform various functions:
Description (top pane) – This is used the show the full ontological description of the bundle you are currently creating. It contains all of the attributes of the bundle, which are used to define the relationship between the bundle and its contents. This view is useful for people with some ontology experience as it gives a more detailed view of the bundle

Bundle (mid left pane) – This used to give a simple view of the bundle. It lists the bundle name and all the products that are contained in it. For product Mangers with less ontology experience this would be their preferred view of a bundle. This bundle window is also interactive, it lets product managers ‘Drag and Drop’ products into the window from the ontology, which then attempts to add them to the bundle. The Reasoning component is then automatically invoked to check that adding this product does not violate the ontologies consistency or violate any axioms.
Requirements (mid right pane) – This gives information to the product managers if the reasoner has found any problems following a product being added to the bundle (resulting from consistency or axiom violations). The plug-in converts the general consistency check messages given by the reasoner into more user friendly ‘bundle specific’ messages that can be understood by a product manager
Toolbar (bottom left pane) – As well as consistency checking of bundles and axiom evaluation, the reasoner also has the ability to perform general queries on the ontology. These queries can infer new information from the ontology given the set of concepts, instances and axioms that exist. These queries are expressed in the Web Services Modelling Language (WSML),
 so it is not expected that a product manager will understand and enter these queries themselves. The plug-in has the ability to create template queries and then save these with an associated easy to understand English descriptions. The product manager can simply select the English description of the query and the corresponding WSML query is invoked. For advanced users there is the ability to enter queries manually if desired.

Goal (bottom right) – Being able to create the products bundles easily in an ontology based environment is important for product mangers, but just as important is linking the creation of a product bundle to the tasks that need to be carried out to deliver this bundle to the customer. Using this Goal bar allows the manager to automatically generate the WSML goals (and then discover and invoke the required Semantic Web Services) to achieve certain tasks associated with the product bundles. The most common (and first implemented here), is the Goal to order the product bundle. As the product catalogue and associated entities are ontologies described in WSML, it makes to task of creating goals to order the products easier. The DIP runtime architecture (in this case WSMX) can then be used to discover Semantic Web Services that supply the desired products and then invoke the Web Services to order them. 
7. The Next stage is to add some products to the bundle. This is done by selecting instances of products from the Navigator window and dragging them into the bundle window. For simplicity in this example there is a concept called BundlePart which has a small subset of all the products in the ontology, along with the some axioms defining their rules.

Expand Concept BundlePart and drill down to Computer(Desktop, you will see one instance of Desktop computer HPxyz. Add this to the bundle by dragging it into the bundle box. You should see its name appear in the bundle box and description pane at the top. The prototype now calls the reasoner to perform a consistency check. If there are any problems with adding HPxyz to the bundle they will be displayed. You should not see any messages come up indicating that product is ok to add to the bundle (Figure 3).
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Figure 3. Adding a product to the Bundle

8. Next Drill Down to NetworkConnection(DSLConnection from BundlePart and drag the AccorDSL instance into the Bundle Box. This should be added in a similar manner to 7.

9. Next Drill down to NetworkConnection(DialUpConnection from BundlePart and drag the BTDialup instance into the bundle box. As before a consistency check is performed by the reasoner, but this time it has found a problem. The bundle now contains two NetworkConnection products and the ontology states that only one is allowed per bundle. You should see the message in the Requirement window. To fix the problem select BTDialup from the bundle window, right click and select ‘remove’ from the context menu. This product is now removed from the bundle  and is consistent again.
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Figure 4. Reasoner finds an inconsistency in the Bundle

10. To complete the bundle Drill down to OnlineService(SharePriceFeed from BundlePart and drag the instance uBiqBankShareInfo into the bundle box.
11. Now the bundle is complete it would be useful to query the reasoner to infer some extra knowledge about the new bundle. The ontology defines a number of specialisations of the general Bundle concept which have extra axioms to define what is required for membership. For example to be part of a MobileBundle the bundle must contain a Laptop. We can use the toolbar at the bottom of the interface to launch a number of queries.

From the ‘pre-defined’ drop down box select the first query ‘Is MyBundle an online Bundle’. The results from the query should be ‘yes’. The rule for membership to OnlineBundle is that the bundle must contain a NetworkConnection product, which MyBundle does (AccorDSL). 
You can also do more complicated queries such as ‘What bundles can MyBundle be’. This will tell you all the specialised bundles that MyBundle can be a member of (Figure 5).
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Figure 5. Performing queries on the Bundle

12. The final stage in the prototype v1 is to automatically generate a WSMO goal to order the product bundle. This can be used to discover and invoke the Semantic Web Services that supply the products in the bundle via WSMX.

To carry out this step, click the ‘Order’ button from the Goal pane in the bottom left of the interface. This will now automatically create a Goal for you and launch the WSMO Studio Goal editor. At this stage you can edit the Goal further or save it by selecting File(Save from the top menu (Figure 6).
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Figure 6. Goal generated for product Bundle
6 Conclusion 

The deliverable outlines v1 of the Contract Catalogue prototype. It has shown that by representing a Contract Catalogue as a WSMO ontology and its product ordering interfaces as Goals & Semantic Web Services; it enables a robust and flexible system that allows product manager to design product bundles. It overcomes significant problems in the current system that is detailed in section 1. The prototype v2 will enhance this further and take advantage of DIP tools that are available in M30+ (e.g. Discovery and Goal orientated composition).
� http://www.wsmostudio.org


� http://www.mplsrc.com/mplsfaq.shtml


� http://www.wsmo.org


� http://www.wsmx.org


� http://sourceforge.net/projects/wsmt


� http://www.wsmo.org/wsml/
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