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Summary

Information Intensive Services Are Increasingly Relevant

Globally networked information service economy emerging
Performance of information services is low compared to more mature  
industries
Current technologies do not provide efficient and effective support

The Internet of Services: A Global SOA

Modularity as key prerequisite for the Internet of Services
SOA as a first, important step
Case studies: Enterprise Mashups and Blogosphere 

SAP Research Considers The Topic Highly Relevant

FAST, Theseus, Open, ServFace, SOA4All and others have 
been started recently 
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Internet of Services
1. The Rise of Services
2. From stovepipe applications towards the Internet of Services
3. Case studies
4. Selected IoS projects within SAP
5. Conclusion
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19911991 20052005

Trend: “Tertiarisation”
Growth through services*

Finance, Leasing 
and Business 

Service Provider
23,3%

Commerce, Hotel and 
Restaurant Industry 

and Transport Sector
17,9%

Building Sector
6%

Industry (without 
Building Sector)

30,6% Agriculture and Forestry, 
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1,4%

Public and 
Private Service 

Provider
20,8%
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Business Service 

Provider
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Private Service 

Provider
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62,0% 69,4%

Gross Value Added in Germany

*R. Ruggaber: Internet of Services SAP Research Vision. Proceedings of the Conference Enabling Technologies: Infrastructure for Collaborative 
Enterprises, 2007. WETICE 2007, IEEE Computer Society, 2007

The Information Services Sector Represents the 
Predominant Share of the GDP*, but Shows Poor 
Performance Indicators 

Products Services

Material

Information

6%

53%10%

31% 37%

63%

84%16%

*U. S. Karmarkar, U. M. Apte: Operations Management in the information economy: 
Information products, processes, and chains, Journal of Operations Management, Vol. 25, pp. 438-453, 2007
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Trend: Focusing on Core Competencies 
Consolidating the Value Chain*

Number of independent OEMs

"Most likely survivors"
• GM
• DaimlerChrysler
• Ford
• VW
• Renault/Nissan
• Toyota
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*R. Ruggaber: Internet of Services SAP Research Vision. Proceedings of the Conference Enabling Technologies: Infrastructure for Collaborative 
Enterprises, 2007. WETICE 2007, IEEE Computer Society, 2007
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Consequence: Agility
Flexible Business Processes of the Future*

BUSINESS 
WEB

SPECIALIZATION &
CONSOLIDATION

HARD-WIRED 
VALUE CHAIN

*R. Ruggaber: Internet of Services SAP Research Vision. Proceedings of the Conference Enabling Technologies: Infrastructure for Collaborative 
Enterprises, 2007. WETICE 2007, IEEE Computer Society, 2007
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Stove-pipe Systems in The Internet of Today 

“Stove-Pipe” Information Islands
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What Happens if “The Internet” Becomes Fully 
Modular?

Cross-organizational Service-Oriented Architectures* already 
support provision and consumption of cross-organizational 
services

Composition
of services

Structural and process-oriented organization

WS-Interf.

Service and infrastructure layer

WS-Interf.

MSG
Common semantics

Commonly compre-
hensible business 

document

MSG

Registry

*C. Schroth, T. Janner: Web 2.0 and SOA: Converging Comcepts Enabling the Internet of Services, 
IEEE IT Professional Magazine, Vol. 9, No. 3, 2007
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Shortcomings of traditional Service-Oriented Architectures with 
respect to technological support of a globally networked 
service economy*

Lack of 
interoperability

Lack of service 
registries/ inter-
mediaries

„Mute and autistic“

• The “corporate household problem" prevents from seamless
interoperability across company boundaries (data structure 
as well as semantics differ significantly)

• The Web Services stack aims at supporting the setup of 
loosely coupled application interconnections especially in 
a professional context and assumes users to be technically 
sophisticated, resulting in a gap between human users 
and machines

• Lack of comprehensive, trustworthy and widely accepted 
service registries prevents global SOAs. Also, intermediaries
ensuring governance, navigation, transparency are missing

*Schroth, Christoph: The Internet of Services: Global Industrialization of Information Intensive Services. In: Proceedings 
of the IEEE International Conference on DIGITAL INFORMATION MANAGEMENT (ICDIM'07) : IEEE Engineering 
Management Society, 2007.-Web X.0 and Web Mining Workshop.- Lyon, France, p. 8 

SOA 
(Firm A)

Technology

SOA
(Firm B)

Interoperable
protocols and 
messages

Standardized 
Interfaces

-------
-------
-------

The Modular Internet of Services Reference 
Architecture*

Applications

Rich Resource Types,
Standardized Resource
Descriptions,
New Development 
Paradigms

Stakeholders

Intermediary:
Transparency
Navigation
Governance
Empowerment

Provider
(Firm A)

Consumer
(Firm B)

Registry

Standardized 
composition 
languages and tools

*Schroth, C.: The Internet of Services: Global Industrialization of Information Intensive Services. In: Proceedings 
of the IEEE ICDIM'07 : IEEE Engineering Management Society, 2007.-Web X.0 and Web Mining Workshop.- Lyon, France, p. 8
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IoS Structuring Framework: Agents, Media, 
and Objects

Medium

Agent

Representation of Agent

Object

Resource Provider Resource Consumer

*Schmid, B. F., Lechner, U., Klose, M., Schubert, P. (1999). Ein Referenzmodell für Gemeinschaften und Medien. in: M. Englien (Hrsg.), J. Homann (Hrsg.): 
Virtuelle Organisation und neue Medien. Lohmar : Eul Verlag - Workshop GeNeMe 99, Gemeinschaften in neuen Medien.- Dresden.- ISBN 3-89012-710-X, 
125-150.
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IoS Structuring Framework: Agents, Media, 
and Objects

Medium

Agent

Representation of Agent

Object

Resource Provider Resource Consumer

*Schmid, B. F., Lechner, U., Klose, M., Schubert, P. (1999). Ein Referenzmodell für Gemeinschaften und Medien. in: M. Englien (Hrsg.), J. Homann (Hrsg.): 
Virtuelle Organisation und neue Medien. Lohmar : Eul Verlag - Workshop GeNeMe 99, Gemeinschaften in neuen Medien.- Dresden.- ISBN 3-89012-710-X, 
125-150.

Resource Provision becomes more and more 
multifaceted* 

* http://www.programmableweb.com
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IoS Structuring Framework: Agents, Media, 
and Objects

Medium

Agent

Representation of Agent

Object

Resource Provider Resource Consumer

*Schmid, B. F., Lechner, U., Klose, M., Schubert, P. (1999). Ein Referenzmodell für Gemeinschaften und Medien. in: M. Englien (Hrsg.), J. Homann (Hrsg.): 
Virtuelle Organisation und neue Medien. Lohmar : Eul Verlag - Workshop GeNeMe 99, Gemeinschaften in neuen Medien.- Dresden.- ISBN 3-89012-710-X, 
125-150.

Electronic cross-organizational collaboration: Trade-off 
between “Richness” and “Reach”

“Richness”

“Reach”

Proprietary point-to-point 
connections/ Software for 
B2B Integration/ EDI 
Translators/ MFT/ 
Integration-as-a-Service

Website- Portals 
(presentation-layer)
E-mail/ Fax/ Telephone

Traditional Trade-Off

*Schroth, C.: The Internet of Services: Global Industrialization of Information Intensive Services. In: Proceedings 
of the IEEE ICDIM'07 : IEEE Engineering Management Society, 2007.-Web X.0 and Web Mining Workshop.- Lyon, France, p. 8
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B2B Software and Services lack cross-enterprise view, 
innovation potential as well as „richness“ and „reach“

Vendor Software Service
Multienterprise/ 

B2B Gateway SW
MFT 

Suites
EDI 

Translators
IaaS B2BPO

Accenture x x
Adv. Data Exch. x
Axway x x x
Click Commerce x x x
Covisint x
Crossgate x x
DICentral x x
E2Open x x
EasyLink Services x
eZCom Software x x x
GxS x x x x
Hubspan x x
Inovis x x x x x
nuBridges x x x
Seeburger x x x
Sterling Com. x x x x x
SupplyOn x
TietoEnator x x
Tumbleweed x

*  Lheureux, B. J., Malinverno, P. (2006). Magic Quadrant for Integration Service Providers, 1Q06. USA: Gartner Research Paper.
** Lheureux, B. J., Biscotti, F., Malinverno, P., White, A., Kenney, L. F. (2007). Taxonomy and Definitons for the Multienterprise/B2B      

Infrastructure Market. USA: Gartner Research Paper.

Electronic cross-organizational collaboration: Trade-off 
between “Richness” and “Reach”

“Richness”

“Reach”

Proprietary point-to-point 
connections/ Software for 
B2B Integration/ EDI 
Translators/ MFT/ 
Integration-as-a-Service

Website- Portals 
(presentation-layer)
E-mail/ Fax/ Telephone

Enterprise 
Mash-up 
Products and 
Services

*Schroth, Christoph: The Internet of Services: Global Industrialization of Information Intensive Services. In: Proceedings 
of the IEEE International Conference on DIGITAL INFORMATION MANAGEMENT (ICDIM'07) : IEEE Engineering 
Management Society, 2007.-Web X.0 and Web Mining Workshop.- Lyon, France, p. 8 
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New Ways of Resource Consumption enable 
“User Self-Service”: Mashup Platforms*

Google Gadgets Yahoo! Pipes Kapow Technologies

• Aggregation/ Syndication
of content/ simple 
functionality

• Gagdet repository

• Template for building own 
gadgets (“De-facto standard”)

• No interaction between the
resources (mere syndication)

• Pipes can be defined that 
read in certain RSS-based 
“feeds”

• Filters can be applied on the 
pipes (to sort out information 
that is relevant for the 
individual user)

• The pipes’ outputs can be 
aggregated and displayed
to the user

• Mash-ups can be setup on the
basis of a visual modeling 
interface

• “Stateful” interaction between 
different resources can be 
defined and published

1 2 3

*Schroth, Christoph ; Christ, Oliver: Brave New Web: Emerging Design Principles and Technologies as Enablers of a Global SOA. In: Proceedings of the 2007 
IEEE International Conference on Services Computing (SCC 2007) : IEEE Computer Society, 2007.- 2007 IEEE International Conference on Services 
Computing (SCC 2007).- Salt Lake City, Utah, USA, S. 8.- URL http://www.alexandria.unisg.ch/Publikationen/37038 (2008-03-15) 

Yahoo! Pipes allow for content Mashups

*Schroth, Christoph ; Christ, Oliver: Brave New Web: Emerging Design Principles and Technologies as Enablers of a Global SOA. In: Proceedings of the 2007 
IEEE International Conference on Services Computing (SCC 2007) : IEEE Computer Society, 2007.- 2007 IEEE International Conference on Services 
Computing (SCC 2007).- Salt Lake City, Utah, USA, S. 8.- URL http://www.alexandria.unisg.ch/Publikationen/37038 (2008-03-15) 
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Overview Mashup Vendors

Mashup Vendor Specialists
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Electronic cross-organizational collaboration: Trade-off 
between “Richness” and “Reach”

“Richness”

“Reach”

Proprietary point-to-point 
connections/ Software for 
B2B Integration/ EDI 
Translators/ MFT/ 
Integration-as-a-Service

Website- Portals 
(presentation-layer)
E-mail/ Fax/ Telephone

Enterprise 
Mash-up 
Products and 
Services

The Future Internet Architecture  
Collaboration with richness and reach 

*Schroth, Christoph: The Internet of Services: Global Industrialization of Information Intensive Services. In: Proceedings 
of the IEEE International Conference on DIGITAL INFORMATION MANAGEMENT (ICDIM'07) : IEEE Engineering 
Management Society, 2007.-Web X.0 and Web Mining Workshop.- Lyon, France, p. 8 
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Example: Air Traffic Zürich Airport

http://radar.zhaw.ch/
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Project Presentation

SAP Research CEC St. Gallen, Switzerland

Fast and Advanced Storyboard Tool

SAP Product Portfolio: From Enterprise SOA to
The Internet of Services

Enterprise SOA 2.0
External value networks…
include customers, suppliers, 

partners, and consumers

Enterprise SOA

Internal value networks…
focus on key activities, processes 

and relationships

Business 
Web

COMPOSED ENTERPRISE SERVICESTASK-ORIENTED SERVICES

Cancel
Order
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The FAST project @ SAP Research CEC St. 
Gallen

Goals
Easy-to-design of complex front-end Gadgets in the Internet of Services
Empowering Business Users
Plugin Tool for future Enterprise Mashup Platforms

Focus
Small and Medium-sized Enterprises (SMEs)
User-Centric Collaboration (Agile Development)
Visual Programming Environment

Approach
Exploitation of the full power of Semantics for integrating back-end with 
front-end
Visual and ligthweight Composition of screen-flow Resources and 
Interoperability with back-end Web Services

Benefits
Putting a visual face to Service-Oriented Architectures (SOAs)
Covering the profitable „Long Tail“ in Enterprise Applications
Faster Time to Market

Challenges in the field of Lightweight 
Composition

Additional Access 
Channels

Visual Programming
Environment

Semantic
Interfaces 

• Enable consultants and business experts to build and customize solutions 
in hours rather than months

• Semantically annotate services to make them retrievable and processable
for machines

• Make Services available through devices and media which are 
preferred by the different kinds of users

Model-Driven 
Service Design

Design for Service 
Consumption

• Allow for automated mapping from visual models to executable service
choreographies 

• “Put a face on SOA”: Find adequate means to visualize the capabilities
of electronic services and to thus make them comprehensible to human users 
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FAST Project Consortium

Teléfónica Investigación y Desarrollo (Coordinator)
Telecommunication Provider

SAP AG
World’s leading Enterprise Application Provider

University of Ireland, Galway
Leading research institution in Semantic Web

University of Kassel
Strong research experience in scenario-based methodologies

Cyntelix Corporation
Semantic Web technology and collaboration platform

Universidad Politécnica de Madrid
Semantic Web and Web 2.0-based technologies

EU funded Project (FP7)
March 2008 – February 2011
Project Budget: 5,6 Mio €
6 Partners from academica 
and industry

Project Consortium

FAST Objectives

New visual programming environment for the development of 
complex front-end gadets

Involves the modeling and execution of relatively complex business processes
Relies on back-end Semantic Web Services
Agile software development from a top-down perspective

Exploitation of the full power of semantics for integrating back-end 
with front-end (user-centric)

Developers will start from the front-end gadgets
Connection to back-end Web Services through business execution flows if
necessary

Plugin Tool for Enterprise Mashup Platforms
Conceived as a tool that can be compatible with existing and future 
Enterprise Mashup Platforms
Tool that enables to develop Mashup-able gadgets which rely on screen-flow
Resources and Semantic Web Services stored in a (semantic enriched) 
catalogue
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Architecture and Components
Overview

SEMANTIC
CATALOGUE

Services

Semantic Characterization

Storyboard

Complex Gadget

Complex Gadget Logic

BACK-END

Service-Oriented Architecture (SOA)

Visual Composition of screen-flow 
Resources and Interoperability

with back-end Web Services

User-Centric Collaboration

Semantic Catalogue of 
screen-flow Resources

and Back-end Web 
ServicesSemantic Characterization

weather
calendar

create invoice

traffic information

open invoicehotel booking

email

create order

delete order

Knowledge Workers

Visual Design of Complex front-end Gadgets

FRONT-END

© SAP 2007 / Page 40
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Conclusion

The importance of information 
intensive services has been increasing 
significantly

Traditional technologies are not 
sufficient

The Internet of Services is already 
about to emerge; this can be analyzed 
on the levels stakeholders, applications 
and infrastructure

Enterprise Mashups and the global 
Blogosphere represent two key 
application scenarios

SAP has started several projects in 
this field

The Internet of Services

Looking forward to hearing from you!

• Wissenschaftlicher Mitarbeiter
und Doktorand am MCM 1, Prof.
Beat F. Schmid

• Research Associate SAP Research
Switzerland

• Fokus: Enterprise SOA, Innovation
Management, Enterprise Interoperability

• Wissenschaftlicher Mitarbeiter
und Doktorand am MCM 1, Prof.
Beat F. Schmid

• Research Associate SAP Research
Switzerland

• Fokus: Technology Management, Cross-
organizational Interoperation, SOA, Organizational
Theories, Service Science

Till Janner

till.janner@unisg.ch

www.alexandria.unisg.ch

Christoph Schroth

christoph.schroth@unisg.ch

www.alexandria.unisg.ch
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Thank you!
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Copyright 2007 SAP AG
All rights reserved

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.
SAP, R/3, mySAP, mySAP.com, xApps, xApp, SAP NetWeaver, Duet, Business ByDesign, ByDesign, PartnerEdge 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 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 proprietary to SAP. This document is a preliminary version and not subject to your license agreement or any other agreement with SAP. This document 
contains only 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

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.
Einige von der SAP AG und deren Vertriebspartnern vertriebene Softwareprodukte können 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 erwähnte SAP-Produkte und Services 
sowie die dazugehörigen Logos sind Marken oder eingetragene Marken der SAP AG in Deutschland und in mehreren anderen Ländern weltweit. Alle anderen in diesem Dokument erwähnten 
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 können länderspezifische Unterschiede aufweisen.

Die in diesem Dokument enthaltenen Informationen sind Eigentum von SAP. Dieses Dokument ist eine Vorabversion und unterliegt nicht Ihrer Lizenzvereinbarung oder einer anderen 
Vereinbarung mit SAP. Dieses Dokument enthält nur vorgesehene Strategien, Entwicklungen und Funktionen des SAP®-Produkts und ist für SAP nicht bindend, einen bestimmten 
Geschäftsweg, eine Produktstrategie bzw. -entwicklung einzuschlagen. SAP übernimmt keine Verantwortung für Fehler oder Auslassungen in diesen Materialien. SAP garantiert nicht die 
Richtigkeit oder Vollständigkeit der Informationen, Texte, Grafiken, Links oder anderer in diesen Materialien enthaltenen Elemente. Diese Publikation wird ohne jegliche Gewähr, weder 
ausdrücklich noch stillschweigend, bereitgestellt. Dies gilt u. a., aber nicht ausschließlich, hinsichtlich der Gewährleistung der Marktgängigkeit und der Eignung für einen bestimmten Zweck 
sowie für die Gewährleistung der Nichtverletzung geltenden Rechts.
SAP übernimmt keine Haftung für Schäden jeglicher Art, einschließlich und ohne Einschränkung für direkte, spezielle, indirekte oder Folgeschäden im Zusammenhang mit der Verwendung 
dieser Unterlagen. Diese Einschränkung gilt nicht bei Vorsatz oder grober Fahrlässigkeit.
Die gesetzliche Haftung bei Personenschäden oder die Produkthaftung bleibt unberührt. Die Informationen, auf die Sie möglicherweise über die in diesem Material enthaltenen Hotlinks
zugreifen, unterliegen nicht dem Einfluss von SAP, und SAP unterstützt nicht die Nutzung von Internetseiten Dritter durch Sie und gibt keinerlei Gewährleistungen oder Zusagen über 
Internetseiten Dritter ab.
Alle Rechte vorbehalten.


