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SAP Research CEC Switzerland

SAP Research's Campus-based Engineering Centers in Switzerland
Research Fields
m Internet of Things/Real World Awareness
m Manufacturing 2.0
m Next Generation Enterprise SOA
Locations
m Zlrich
m St. Gallen
Research collaborations
m Swiss Federal Institute of Technology (ETH Zurich)
m University of St. Gallen
Employees
m ca. 50
m 15 senior researchers (ZH 8/ SG 7)
m 21 PhD students (ZH 8 / SG 13)
m 9 diploma students / trainee (ZH 2/ SG 7)
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SOCRADES - Facts and figures

European Commission co-funded project

Start: 01.09.2006

Duration: 3 Years

Budget: 13.746.808 €

Number of Partners: 15 (6 EU countries)

SAP Role: Partner, leading enterprise integration
Number of team members: 13 (3 SAP CEC Research Centers)
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SOCRADES Video
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SOCRADES - Overview |

SAP Research CEC Karlsruhe
m 7 team members
— 1 senior researcher, PM
— 2 researcher
— 1 PhD student
— 3 trainee
SAP Research CEC Zurich
m 4 team members
— 2 PhD students
— 2 diploma students
SAP Research CEC St.Gallen
m 2 team members
— 1 PhD student
— 1 trainee
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SOCRADES - Overview Il
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Request Service Endpoint
. ; Devices [

Enterprise Apps -

Service Consumers
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My Master Thesis - Query Augmentation

Motivation
m Lot's of services managed by SOCRADES
m Finding services on devices

Objective

m  Support for the end user

m  Optimize the search result

m Implement several strategies using web resources
m  Flexible design

Research Questions

m  Does Query Augmentation increase the chance of success of the search of services?
m Do strategies based on human generated texts lead to better results than others?

m  Which is the optimal strategy for the Query Augmentation?

Scope

m  Design (based on existing specification)
= Implementation

m Evaluation

© SAP 2008 / Page 11
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= Smart devices
m RFID Smart Shelf & Smart Rall
m Water meter

= Application Service Catalogue

Enterprise Apps
Service Consumers
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» Finding and using a service

m Benefits of the query augmentation
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One of the concrete strategies in detail

Wikipedia strategy
m Insert search term
Start search for type of services
Check if a Wikipedia article exists
Download the article
Preprocess the article
Words into an ArrayList
Word frequency counter
Return top 5

Extensions
m Count links several times in the word frequency counter
m Count backlinks several times in the word frequency counter
m Count bold and italic words several times in the word frequency counter

Other strategies
m Yahoo Web Search
m DBpedia

© SAP 2008 / Page 15
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Evaluation - How?

Test data

m 9 search terms

m 16 types of smart devices
— e.g. RFID smart shelf & smart rail, water meter, ...

m 30 registered types of service
— one device can offer several services
— e.g. SmartShelf Customer service offering operations like hasProduct(description)
- e.g. SmartShelf Shop service offering operations like getProductCount(description)

Search for the registered types of service with the defined search terms.

WE Software
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Evaluation — Result |

Trend of Query Augmentation with the strategies: Wikipedia and Yahoo Web Search
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Evaluation — Result Il

Trend inclusive False Positives
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Best strategy -
best strategies

Using several strategies
m Alternative strategy (chain of strategy)
m Combination of strategies (aggregation)

Best strategy configuration

m Wikipedia strategy
m Yahoo Web Search as alternative strategy

For confirmation more testing and evaluation is necessary.
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Architecture

Query Augmentation GUI Dynamic : : Client
Client Tier Machine
HTML Pages I

Java EE
Server

Database
Server

Architecture in the style of figure 1-1 of ,The Java EE 5 Tutorial®
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Query Strategies — Class D

Interface Strategy

lagram

<einterfaces>

Stratogy

Attributes

Operations.
public Entry(0..*] getEnrichedKeywords( String query, int fimit )

f

ConcrotoStratogy
{ From concreteStratogics )

astrbutes

General implementation -
abstract class ConcreteStrategy

Operations.

public String getXpath( )

publie String[0..%] getNodeList( )

protected URL getURL( String quedy, int imit )

protected inputStream getDataFromiebi URL url )

protected String getSummary( InputStream doc )

protected Siring doGetSummary( Siring summary )

pratected String getCleansdSummary( String summary )

protected String[0.."] getStringList( String summary )

protected Entry[0.*] geti<eywords( String keywords(0.*], String query, int fimit )
pratected Entry[0.] addGueryTol<eywordListt Entry keywordList0.*], String query, int imit )

rions Redefined From Strategy

public Entry[0.*] getEnrichedkeywords( String query, int limt )

W

YahooStrategy
{ From concreteStrategies }

Attributes
private String appid = "uqaarBHV34GveEK_2CISY VeV hiCIZUu: /YZ301 NpmLX0y ¥ Ag lgmA—

Main
Public String getAppic( )
Strategies
Public String[0..*] getNodeList( )
(Offe I'I n g h OtS pOtS) public URL getURL( String query, int imit )
protected String doGetSummary( String summary )

public String String summary )

Oparations Redefined From Concrete Strategy

DBpediastrategy
{From coneretestrategies }

Wikipediastrategy
{ From concreteStrategies |

public String getXpath( )

publc String[0. ] gethodeList( )

public URL getURL( String query , int limit )

public pUiSiream getDataFromib( URL url )
public String getSummary( InputStream doc )
protected String doGetSummary( String summary )
publc String getCleanecSummary( String summary )

Attibutes
Operations. asnbutes
tions Redefined From Concrata Strategy Operstions

Qperations Redefined From Concrete Stategy
public String getXpathi )
public String[0.."] geiNodeList( )
public URL. getURL String query, int it )
public String. doGetSummary( String summary )
public String getCleanedSummary( String summary )

Extensions

YahooStrategyKeywords
{ From concreteStrategies }

YahooStrategyRelatedTags
{From coneretestrategies }

Aatributes
astrbutes

Qperations
private String getkeywordAndDesription{ ) Gperations

erations Redefined From YahooStrategy
public String[0."] getNodeList( )
public URL getURL( String query, int imit )

Gperations Redefined From YahooStrategy.
public String[0.] getNodeList( )
public: String doPrepareSummaryFor Cleaning( String summary )

erations Redefined From Concrete Strategy
public String getSummary{ InputSiream coc )
public Entryl0.*] gett(eywords( String keywordsl0 '], String query, it it )

Cperations Redefinad From Conereta Strategy
public String getSummary( inputStream doc )

ftware
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WikipediaStrategyLinks
{ From concreteStrategies |

Attributes

Qperations

erations Redefined From Wikipedia Stratagy
public: String. getXpathi )

public: String[0.*] getNodeList( )

public URL getURL( String query, int fimit )

public: String doGetSummary( String summary )

WikipediaStrategyBacklinks
{From concreteStrategies }

Attibutes

WikipediastrategyBoldAnditalic
{From concreteStrategies

Gperations.

Atributes.

Qperations Redefined From Wikipedia Strategy.
public: String getpath( )

public Siring[0.*] getNodeList( )
public URL getURL( String query, int limit )}
public: String doGetSummary( String summary )

Operstions

Operstions Redefined From Wikipedia Sirategy
public String doGetSummary( String summary )

tions Redefined From Conorete Strateqy

Opere
public Entry[0.*] gethteywords( String keywords{0..'], Siring query, int fini )




Implementation

Java EE 5

Development Tools
m SAP NetWeaver Developer Studio based on Eclipse

Runtime environment
m SAP NetWeaver Application Server

Java EE - SI0_application_service_catalog_ui/src/com/sap/siifappse NiceCatalunguer}vEngineManagedEea...I.E%J
File Edit Source Refactor Mavigate Search Project Run  Editer Window Help

- Welcome E@ B fet =
SAP NetWeaver Developer Studio Wf
— == K
) 53 IE B £
Overview Tutorials Samples VWhat Next? Workbench

m

Welcome to the SAP MetWeaver Developer Studio, 3AP's Eclipse-based environment far
developing Java Enterprise applications. Use this homepage as a starting point for your
development activities and utilize the provided documentation, as well as tutorials and the
corresponding sample applications.

Developing E& Providing and -
Q Applications with Java %G: Consuming Web

= R ;
E\Ott\vare EE 5 Services
Engpuecomy Group Get familiar with the whole Learn in detail how the
t. ~ development process for all Developer Studio enables you
v _/ SAP| application layers in the context to create and consume Web
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Copyright 2008 SAP AG
All rights reserved SAR4

N_ohpart 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.

SAP, R/3, mySAP, mySAP.com, xApps, XApp, SAP NetWeaver, Duet, Business ByDesign, ByDesign, PartnerEdge and other SAP&)roducts 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 and
associated logos displayed are the trademarks of their respective companies. Data contained in this document serves informational purposes only. National product specifications may vary.

The information in this document is pro?rietary to SAP. This document is a preliminary version and not subject to your license agreement or any other agreement with SAP. This document
contains onIP/ intended strategies, developments, and functionalities of the SAP® product and is not intended to be binding upon SAP to any particular course of business, product strategy,
and/or development. SAP assumes no responsibility for errors or omissions in this document. SAP does not warrant the accuracy or completeness of the information, text, graphics, links, or
other items contained within this material. This document is provided without a warranty of any kind, either express or implied, including but not limited to the implied warranties of
merchantability, fitness for a particular purpose, or non-infringement.

SAP shall have no liability for damages of any kind including without limitation direct, special, indirect, or consequential damages that may result from the use of these materials. This limitation
shall not apply in cases of intent or gross negligence.

The statutory liability for personal injury and defective products is not affected. SAP has no control over the information that you may access through the use of hot links contained in these
materials and does not endorse your use of third-party Web pages nor provide any warranty whatsoever relating to third-party Web pages

Weiter%ab_e und Vervielféltigung dieser Publikation oder von Teilen daraus sind, zu welchem Zweck und in welcher Form auch immer, ohne die ausdriickliche schriftliche Genehmigung durch
SAP AG nicht gestattet. In dieser Publikation enthaltene Informationen kénnen ohne vorherige Ankiindigung geéndert werden.

Einige von der SAP AG und deren Vertriebspartnern vertriebene Softwareprodukte kdnnen Softwarekomponenten umfassen, die Eigentum anderer Softwarehersteller sind.

SAP, R/3, mySAP, mySAP.com, XApps, XApp, SAP NetWeaver, Duet, Business ByDesign, ByDesign, PartnerEdge und andere in diesem Dokument erwdhnte SAP-Produkte und Services
sowie die dazugehdrigen Logos sind Marken oder eingetragene Marken der SAP AG in Deutschland und in mehreren anderen Landern weltweit. Alle anderen in diesem Dokument erwahnten
Namen von Produkten und Services sowie die damit verbundenen Firmenlogos sind Marken der jeweiligen Unternehmen. Die Angaben im Text sind unverbindlich und dienen lediglich zu
Informationszwecken. Produkte kénnen landerspezifische Unterschiede aufweisen.

Die in diesem Dokument enthaltenen Informationen sind Eigentum von SAP. Dieses Dokument ist eine Vorabversion und unterliegt nicht lhrer Lizenzvereinbarung oder einer anderen
Vereinbarung mit SAP. Dieses Dokument enthalt nur vorgesehene Strate%ien, Entwicklungen und Funktionen des SAP®-Produkts und ist fir SAP nicht bindend, einen bestimmten
Geschéftsw%g, eine Produktstrategie bzw. -entwicklung einzuschlagen. SAP Ubernimmt keine Verantwortung fur Fehler oder Auslassungen in diesen Materialien. SAP garantiert nicht die
Richtigkeit oder Vollstandigkeit der Informationen, Texte, Grafiken, Links oder anderer in diesen Materialien enthaltenen Elemente. Diese Publikation wird ohne jegliche Gewahr, weder
ausdrucklich noch stillschweigend, bereitgestellt. Dies gilt u. a., aber nicht ausschlie3lich, hinsichtlich der Gewahrleistung der Marktgangigkeit und der Eignung fur einen bestimmten Zweck
sowie fur die Gewahrleistung der Nichtverletzung geltenden Rechts.

SAP Ubernimmt keine Haftung fir Schaden jeglicher Art, einschlieBlich und ohne Einschrénkung fur direkte, spezielle, indirekte oder Folgeschaden im Zusammenhang mit der Verwendung
dieser Unterlagen. Diese Einschrankung gilt nicht bei Vorsatz oder grober Fahrlassigkeit.

Die gesetzliche Haftung bei Personenschéaden oder die Produkthaftung bleibt unberihrt. Die Informationen, auf die Sie méglicherweise Uber die in diesem Material enthaltenen Hotlinks
zugreifen, unterliegen glcht dem Einfluss von SAP, und SAP unterstitzt nicht die Nutzung von Internetseiten Dritter durch Sie und gibt keinerlei Gewéhrleistungen oder Zusagen tber
Internetseiten Dritter ab.

Alle Rechte vorbehalten.
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