
Jens Lemcke
Research Associate, SAP AG

Co-Authors: Markus Fronk

Web Service Behavior 
Matchmaking Using DL



Modeling

Conclusion

Background

Objectives



Modeling

Conclusion

Background

Objectives



 SAP AG 2006, Web Service Behavior Matchmaking Using DL / Jens Lemcke / 4

Background – Context & Shortcomings & Contribution

Industry Needs
� Dynamic markets ���� Demand business flexibility & interoperability

Solution: Web Services
� Define software components using standardized interface language

� WSDL: Inputs & outputs – Business processes: Demand behavior

Semantic Web Service Approaches
� Integrate many aspects (eg. inputs, outputs, behavi or)

� Rich constructs (eg. subclasses, subproperties, qua ntifiers, restrictions)

� Powerful reasoner (consistency, subsumption, instan ce classification)

� Do not leverage standard reasoning for main tasks ( eg. matchmaking)

Contribution
� Describe Web services behavior by description logic (DL) expressions

� Formulate DL expressions in a way that reasoner can  do matchmaking
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Web Service Behavior
� Explanation

�Causal constraints between operations

�Required for successful invocation

� Constituents
� Inputs

�Outputs

�Sequence

�Fork & Join

�Decision & Merge

�Other complex patterns

���� Web service behavior as workflow
�Cp. YAWL

�Cp. UML v2.0 activity diagrams

Objectives – Aspects of Web Service Behavior
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Objectives – Requests vs. Services

Use Case
� Existing business process

� Outsourcing of one step

� Find a new service fitting the hole 
the removed service left behind

Request
� Defines indispensable constraints

� All possibilities must be followed

Service
� Defines all possibile interactions

� Must be able to follow all possible 
interactions offered

���� Examples to follow…

Service

Request
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Objectives – Inputs vs. Outputs

Use Case
� Outsourcing of one process step

� Find services that
only take provided inputs while
serving all required outputs

Inputs
� Request

� Inputs that can be used

� Service
� Inputs that are required

Outputs
� Request

�Outputs that are required

� Service
�Outputs that can be used

Service

Request

Service

Request
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Modeling – Inputs

Inputs (repeated)

� Request
� Inputs that can be used

� Service
� Inputs that are required

Implementation

�

����

�

����

Analysis
� Check for
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Modeling – Outputs

Outputs (repeated)

� Request
�Outputs that are required

� Service
�Outputs that can be used

Implementation

�

����

�

����

Analysis
� Check for
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Modeling – Inputs & Outputs

Implementation

�

����

�

����
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Modeling – Sequence of Inputs

Implementation

�

�

����
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Modeling – Sequence of Outputs

Implementation

�

�

����
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Modeling – Sequence of Inputs & Outputs

Implementation

�

�

����

���� Example to follow…
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Modeling – Sequence of Inputs & Outputs

Example

� Request

� Services
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Conclusion – Wrap-up

Summary

� DL models for service interactions
�Correct and complete if not otherwise stated

� Restricting inputs

� Requiring outputs

� Restricting inputs and requiring outputs

� Sequence of inputs

� Sequence of outputs

� Sequence of mixed inputs and outputs
�Correct (matches returned are never wrong)

�Not complete (does not find all possible matches)
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Conclusion – Features, Limitations & Open Questions

Features
� Robustness – Facilitation of existing reasoner compo nent

� Integrability – Can reference other semantic Web res ources

� Extendabiliy – Easily extendable by other facettes o f Web services

Limitations
� At least one input and output, respectively

� No disjoint concepts allowed

� Expressivity

Open Questions
� Complex interaction patterns (eg. fork, decision, l oop)

� Proof of properties (eg. correctness & completeness )

� Comparison with other “dynamic” approaches (eg. petr i nets)



Thank you

Questions and Answers
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� No part of this publication may be reproduced or transmitted in any form or for any purpose without the 
express permission of SAP AG. The information contained herein may be changed without prior notice.

� Some software products marketed by SAP AG and its distributors contain proprietary software components 
of other software vendors.

� Microsoft, Windows, Outlook, and PowerPoint are registered trademarks of Microsoft Corporation. 

� IBM, DB2, DB2 Universal Database, OS/2, Parallel Sysplex, MVS/ESA, AIX, S/390, AS/400, OS/390, OS/400, iSeries, 
pSeries, xSeries, zSeries, z/OS, AFP, Intelligent Miner, WebSphere, Netfinity, Tivoli, and Informix are trademarks or 
registered trademarks of IBM Corporation in the United States and/or other countries.

� Oracle is a registered trademark of Oracle Corporation.

� UNIX, X/Open, OSF/1, and Motif are registered trademarks of the Open Group.

� Citrix, ICA, Program Neighborhood, MetaFrame, WinFrame, VideoFrame, and MultiWin are trademarks or registered 
trademarks of Citrix Systems, Inc.

� HTML, XML, XHTML and W3C are trademarks or registered trademarks of W3C®, World Wide Web Consortium, 
Massachusetts Institute of Technology. 

� Java is a registered trademark of Sun Microsystems, Inc.

� JavaScript is a registered trademark of Sun Microsystems, Inc., used under license for technology invented and 
implemented by Netscape. 

� MaxDB is a trademark of MySQL AB, Sweden.

� SAP, R/3, mySAP, mySAP.com, xApps, xApp, SAP NetWeaver and other SAP products and services mentioned herein 
as well as their respective logos are trademarks or registered trademarks of SAP AG in Germany and in several other 
countries all over the world. All other product and service names mentioned are the trademarks of their respective 
companies. Data contained in this document serves informational purposes only. National product specifications may vary.

� These materials are subject to change without notice. These materials are provided by SAP AG and its affiliated 
companies ("SAP Group") for informational purposes only, without representation or warranty of any kind, and SAP Group 
shall not be liable for errors or omissions with respect to the materials. The only warranties for SAP Group products and 
services are those that are set forth in the express warranty statements accompanying such products and services, if any. 
Nothing herein should be construed as constituting an additional warranty.

Copyright 2005 SAP AG. All Rights Reserved
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� Weitergabe und Vervielfältigung dieser Publikation oder von Teilen daraus sind, zu welchem Zweck und in 
welcher Form auch immer, ohne die ausdrückliche schriftliche Genehmigung durch SAP AG nicht gestattet. 
In dieser Publikation enthaltene Informationen können ohne vorherige Ankündigung geändert werden.

� Die von SAP AG oder deren Vertriebsfirmen angebotenen Softwareprodukte können Softwarekomponenten auch 
anderer Softwarehersteller enthalten.

� Microsoft, Windows, Outlook, und PowerPoint  sind eingetragene Marken der Microsoft Corporation. 
� IBM, DB2, DB2 Universal Database, OS/2, Parallel Sysplex, MVS/ESA, AIX, S/390, AS/400, OS/390, OS/400, iSeries, 

pSeries, xSeries, zSeries, z/OS, AFP, Intelligent Miner, WebSphere, Netfinity, Tivoli, und Informix sind Marken oder 
eingetragene Marken der IBM Corporation in den USA und/oder anderen Ländern.

� Oracle ist eine eingetragene Marke der Oracle Corporation.
� UNIX, X/Open, OSF/1, und Motif sind eingetragene Marken der Open Group.
� Citrix, ICA, Program Neighborhood, MetaFrame, WinFrame, VideoFrame, und MultiWin sind Marken oder eingetragene 

Marken von Citrix Systems, Inc.
� HTML, XML, XHTML und W3C sind Marken oder eingetragene Marken des W3C®, World Wide Web Consortium, 

Massachusetts Institute of Technology. 
� Java ist eine eingetragene Marke von Sun Microsystems, Inc.
� JavaScript ist eine eingetragene Marke der Sun Microsystems, Inc., verwendet unter der Lizenz der von Netscape 

entwickelten und implementierten Technologie.  
� MaxDB ist eine Marke von MySQL AB, Schweden.
� SAP, R/3, mySAP, mySAP.com, xApps, xApp, SAP NetWeaver und weitere im Text erwähnte SAP-Produkte und -

Dienstleistungen sowie die entsprechenden Logos sind Marken oder eingetragene Marken der SAP AG in Deutschland 
und anderen Ländern weltweit. Alle anderen Namen von Produkten und Dienstleistungen sind Marken der jeweiligen 
Firmen. Die Angaben im Text sind unverbindlich und dienen lediglich zu Informationszwecken. Produkte können 
länderspezifische Unterschiede aufweisen.

� In dieser Publikation enthaltene Informationen können ohne vorherige Ankündigung geändert werden. Die vorliegenden 
Angaben werden von SAP AG und ihren Konzernunternehmen („SAP-Konzern“) bereitgestellt und dienen ausschließlich 
Informationszwecken. Der SAP-Konzern übernimmt keinerlei Haftung oder Garantie für Fehler oder Unvollständigkeiten 
in dieser Publikation. Der SAP-Konzern steht lediglich für Produkte und Dienstleistungen nach der Maßgabe ein, die in 
der Vereinbarung über die jeweiligen Produkte und Dienstleistungen ausdrücklich geregelt ist. Aus den in dieser 
Publikation enthaltenen Informationen ergibt sich keine weiterführende Haftung. 
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