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Internet of Services

SAP Research @ CEC Dresden
The Rise of Services

Internet of Services

Service Engineering
Theseus/Texo

o Db RF

SAP RESEARCH
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Research @ SAP Dresden

Research Fields
(Application Research)

Research Programs
(Technology Research)

Semantic
Technologies
&
Applications

Smart Items

SAP RESEARCH

© SAP 2007 / Page 4



Research Field Future Manufacturing
Motivation

SAD4

SAP in Manufacturing
World market leader with about 45% market share

SAP Manufacturing Solution (Planning, Execution, Quality & Maintenance
Management)

SAP Manufacturing Integration and Intelligence

Trends (IDC and AMR Research)
PLM market will grow at a 9.7% through 2011
Collaborative Product Design

m 19% PLM license share and 17% growth rate in 2006
Collaborative decision environments

m The next big IT investment area in PLM

m Collaborative decision-making among the top 10 predictions for Product
Lifecycle Management in 2008

m Ontologies and semantics: The next hot topic for decision environments
Customer Needs Management (CNM)

m Fastest growing segment of PLM: 14% five-year

SAP RESEARCH
© SAP 2007 / Page 5



Data Management & Analytics

SAD4

Holistic data
management

Unstructured infor-
mation management

Data integration Data analysis

Distributed file
systems (transfer
project with
NetWeaver)
Active Information

Store (with Palo
Alto)

Corporate data
quality (with St.
Gallen)

SAP RESEARCH

© SAP 2007 / Page 6

Semi-automatic
data migration

Semi-automatic
message mapping

Ontology matching

Matching frame-
work in Net\Weaver

Text mining (with
Business Objects)

Entity centric infor-
mation mana-
gement

Data fusion

Use Case for SAP
Marketplace with
SAP KPS

High-performance
event correlation

Visual analytics
(with Business
Objects)

Bl over
unstructured data

(Article in DB
Spektrum)




Software Engineering & Architecture

Model-Driven Business Application Engineering
Model-driven development
Aspect-oriented modeling
Model transformations and views
Software product lines

Service Engineering
Planning, designing, developing and evolving service based applications
Enabler for Service Ecosystems
User Interfaces for services

Adaptive Applications
Multi-modal user interface development
Context-aware applications

SAP RESEARCH
© SAP 2007 / Page 7
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Internet of Services

SAP Research @ CEC Dresden
The Rise of Services

Internet of Services

Service Engineering
Theseus/Texo

SAP RESEARCH
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From Enterprise SOA to
The Internet of Services

TASK-ORIENTED SERVICES

Enterprise SOA

Internal value networks...
focus on key activities, processes
and relationships

Sy, Enterprise, Y
Erviees rﬂpepuglto

SAP RESEARCH

© SAP 2007 / Page 9

COMPOSED ENTERPRISE SERVICES

-

Enterprise SOA 2.0

External value networks...
include customers, suppliers, partners, and consumers




Trends In Globalization of Services

SAD4

WAL* MART Chevron

Business
Lowes |
Service outsourcing - S1 billion per year per
*
F1000 company on third party services* T\
vernon .
BOEING
Globalization of supply/demand biggest
trend in service industries
SaaS growth outpacing expectations™:
$63b |n 106 o, P Centre c alec
$19.3b in ‘11 ¥ Aopicationmarketplace  © [21 e 0

/

*[Gartner, IDC, Aberdeen]

SAP RESEARCH
© SAP 2007 / Page 10 AB



Trends in Globalization of Services
(cont’d)

Commercial Ventures

DirectGov.uk (UKOnline)
USA .gov (FirstGov)
Singapore TradeExchange

Research endeavours

Theseus - German Lighthouse Project (German Govt funded, €250m)
Smart Services Research Centre (Australian Govt funded, €60m)
Internet of Services research field - SAP Research

\EU FP7 service research projects (EU funded, SAP budget €35.5m)

Service Research and Innovation Initiative (founded by IBM)

SAP RESEARCH
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Trend: “Tertiarisation”
Growth through services

Gross Value Added in Germany

1991

Commerce, Hotel and
Restaurant Industry
and Transport Sector
17,9%

Finance, Leasing

Building Sector :
and Business

6%

Public and

Industry (without Private Service

Building Sector) Provid:r
30,6% , 20,8%
’ Agriculture and Forestry,
Fishery
1,4%

S

SAP RESEARCH

© SAP 2007 / Page 12

Source: Statistisches

2005

Commerce, Hotel and
Restaurant Industry
and Transport Sector

18,0%

Finance, Leasing and
Business Service

Provider

29,1%

Building Sect:™
3,9%

| Public and
Private Service

Industry (without _
Building Sector) Provider
25,8% 22,3%

Agriculture and
Forestry, Fishery
0,9%

Bundesamt, 2006



Trend: Growing international trade
German backlog for services SAR

World trade balance 2005 (Exports minus imports in bn US-Dollar)
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SAP RESEARCH &
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Trend: Tertiarisation

Employment through services SAP
Employees in Germany
30 [Y)  ossssssssssmssss e R R R RE R
VVVVVVVVVVV 71,9%
T

Services

15 m .........................................................................................................................................................................................................................................................................................................................
............................................................................................................ Industry .
10m without Building Sector
20,3%
(7,9 m)
5m

3,9%

Building Sector

5,5%
2,2%

riculture and Forestr

1991 1995 2000 2005
sap reseancid otal: 38,6 m) (Total: 38,8 m)

© SAP 2007 / Page 14



Business Network Transformation

Business/
Consumer Web

Collaborative
B2B Chains Networks

030 W -
Internal Process ‘;
Pipelines B e

» o B» ei‘

» B W

» B W

1990s 2000s

© SAP 2007 / Page 15



Business Network Transformation

HARD-WIRED BUSINESS
VALUE CHAIN WEB

= _
““! w The End-Customer

moves to the
Center

=
» B w of the Network!

P
2 el

1990s 2000s 2010s |




Convergence
Physical products and services

From product ...

=lIST 1 rﬁ Drilling machine

NOKIA _
(onnecting People Mobile
Software-
CD

SAP RESEARCH
© SAP 2007 / Page 17
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... to solutions

SAD4

Drilling holes | \T

Navigation

Software
as a Service




Service Aspects
Exporting Goods in Foreign Trade

Foreign trade processing is a complex service
For SMEs, foreign trade processing is NOT a core competence
A reliable value-added service provider coordinates the process on behalf of the seller

Abwicklung des Exports durch einen Mehrwertdienstleister

Abwicklung des Exports durch den Verkaufer
SAP RESEARCH
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Internet of Services

SAP Research @ CEC Dresden
The Rise of Services

Internet of Services

Service Engineering
Theseus/Texo

SAP RESEARCH

© SAP 2007 / Page 19



A New Phenomenon Emerges
Internet of Services Vision SAR

Services in a connected world A worldwide, trusted
Service Ecosystem of
Service Providers, Consumers
and Brokers
buying, selling, repurposing and
composing services
for different needs

- resulting in -

A new way of organizing the
interaction between
partner ecosystem
& customer base

Market Research

Consumers &
Citizens

SAP RESEARCH
© SAP 2007 / Page 20



Definition
Business Webs are...

L ... collaborative social networks among enterprises,

public organizations and individuals in order to
achieve a common set of goals
enabled through the Internet of Services.

SAP Research 2006

... Characterized by:

* utilize Internet of Services via Enterprise SOA.

* deliver value-added services composed of
Individual services provided by the members
of the Business Web.

* flexible and dynamic business model
Implementation and transformation.

* flexible membership of business partners based
on mediation and brokering of their
provided services forming a service ecosystem.

SAP RESEARCH
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Overview
High-level Building Blocks

Internet of Services

Innovation Business

Models

network business
effects collaboration

Business Service Information
Services Discovery Integration

application rich service information
(de)composition descriptions mash-up

SAP RESEARCH
© SKP28007 Pdgags 23



Value-added Services:

Evaluation of =-RP=ot=ill ~nakinn SAP
o= \ﬁj* '- Q Evaluation of
SR T - a Retail Location
[ 5r' e (0] . .
——— S Multiple service
cowl b providers
e e & enrich
¢ oy =i £ ompose & enric
<;J el 2 existing services
- ey C d ;
G |, into a value added
% Map data service

Business Process |

) .
T Requirement:
O
| 2 Infrastructure to
% = compose, deliver
()] O N . .
D g = ——and bill services
> S |§
(<} O | E
) = gﬂg
. - N ~ . .
. — | 5@ dervice Delivery
= -5 |27 platform
External Service Theseus / Texo Value-added Service
Providers Provider
SAP RESEARCH
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SARE I

Internet of Services

SAP Research @ CEC Dresden
The Rise of Services

Internet of Services

Service Engineering
Theseus/Texo

SAP RESEARCH

© SAP 2007 / Page 25



Services and Models

Mental model

WP2
Stratagies for

Soclo-economic

Sustainable and Ecological
Management Impact
Sl Model validati Model validation alidation | =
Eaki] d current d current ﬁ
| climate climate limate
= s
= Time sér )
\% Time series Time series | | [ ) Time series
>\‘ analysis analysis analysis
i
o
PDF!
% 8
PDF and RRV PDF and RRY PDF and RRY
% analysis analysis analysis
=
i

T
5

A Service Model

A model is an abstraction
A model only focus on certain aspects

A model is created to describe a
SAP RESEARCH phenomena

© SAP 2007 / Page 26



ISE Methodology

ISE Methodology

Definition

Body of Methods

Preparation Marke

Market Lunch

Method =

A specific construct
supporting a
method

A Method
produces
models

SAP RESEARCH
Confidential,. »7

Technique and Process

Scope Model
{contextual}

Business Model
{conceptual}

Logical Model
{system}

WO'-kﬂow

TXT, VISIO, PPT
description
of organizational
units

TXT, VISIO, PPT
description
of services

TXT, VISIO, PPT
description
of the workflow

Formal definition
of functional/

TXT, VISIO, PPT
description
of data assets

TXT, VISIO, PPT
Goals and strategy

Formal definition
of functional/

Interrelations Business plan
between Organizational P

lriilne and

A sequence of

non-functional
requirements

non-functional,
BPMN

semanu. cnart

data assets constraints)

nteraction between|
people and
service/processes

Business rule
model

Semantic
data model

RuleML, SWRL

Runtime
{operational}

WP7/WP10 WP7/WP10 WP7/WP10 WP7/WP10 WP7/WP10

Underlying concepts (paradigm)

E.g. service-oriented development

<

/

~

actions
leading to some
result

Examples: spiral model
waterfall model
throwaway prototyping

model
reusable software model
evolutionary prototyping
model



Model-driven Service Engineering

Business Perspective of ISE
The strategic view on Business Services

i
Workflow Conceptual Perspective of ISE
Il Enriched ‘
Based on methods of Service [f| methods| | ogical Perspective of ISE
Engineering Service
Il Engineeri

Technical Perspective of ISE

..

‘ Model-based Integration Il 4@' -

ISE Software Workbench

SAP RESEARCH
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ISE Workbench
Model-driven Service Engineering

= oN EEE ¥ SAPRESEARCH

Foarmar i, Fopl

i mgmdvish

News - 22.04.2008
alpha d6.3.1 available internally

SAP RESEARCH
Confidential,. »



ISE Workbench

Model-driven Service Engineering

ISE Service Model Wizard

Please select which models should be initialized.

Category Selection

Model Selection

SAP RESEARCH

© SAP 2007 / Page 30

2N 3 K

Decision
Table

Mind Map

ISE Service Model Wizard

Please choose the names of the initial models,

Net> |

Finish

| ’ Cancel

Model Filename
Service - Mindmap Mindmap
e Service - UML-Component umlComponent
) Service - tha umlOPClass
1X] Service - WSDL WSDL
Workflow - Mindmap Mindmap
b Waorlkflow - UML-Activity umlActivity
5] Workflow - BMPN BPMN
b4 Warkflow - BPEL BPEL
Data - Mindmap Mindmap
e Data - UML-Class umlClass
People - Mindmap Mindmap
i People - UML UseCase umlUseCase
H People - Diamend| Diamond|
i People - Cap Cap
Rules - Mindmap Mindmap
@ Rules - tha DecisienTable
Rules - tha drools
® [ <Back | mee> |[ Ensh |[ cConcel




ISE Workbench
Mindmaps

= ~ || 100%

=| EcoCalcService_Scope.mindmap_diagram 231

=
—— Palette —  *
= |[«\3 Select
Executive Wbk G Nodes ?
(= rules 2 Topic
(&= service . Thread
&) EcoCalcService Business.uml
3 X <4 Threadltem
:‘,}l-e EcoCalcService_Business.umidi
B EcoCalcService Logicalumi 84 Price=High value 45 Support eco norm AUS08 57 Resource
:‘,}l-e EcoCalcService_Logical.umnldi = Links %
\_] EcoCa\cSeN?ce_ScopE.mindmap 2 5AP ByDesin s Depenéenq
=| EcoCalcService_Scope.mindmap_d _;@Submprc
[ EcoCalcService Technical wsdl A Includes
&) EcoService_Component.uml 48] CalculateEcovalue W Edends
J',:-! EcoService_Component.umldi
(= workflow Sa Inteqration
SR s S CreateCertificate
<l n "
£z Outline 32 | !
V] Tasks | & Graph View ‘Wﬁl& . L)

D<>

| Datamodel: RAM

SAP RESEARCH
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ISE Workbench
BPMN

H-E& B G
|Tah0ma
;2
[ Project Explorer &1 =
= MySenvice —Palette —  *
(= data % B
& people Select
(== rules enne
= service e
= workflow [~ Basic BPM... #
2 BpelProcess.bpel e
|_‘| BpelProcess.bpelex Text Annotation
¥ BpelProcess.wsdl [ | —
— " | | ! hd
|Z‘ default.mindmap . | | = - Sttt Events *|
|2 ecocalc.mindmap_diagram I 1 Iy
&) ecocalc.uml | | — _;q.}‘- ! I I
ke ecocalc.umidi “ [ﬁ : I | 3 . £
%] EcoCalculation.bpmn Il »L... f : | i mptz
£1] EcoCalculation.bpmn_diagram _q_.‘;;‘:‘ \I i | : | = Intermediar... ﬂ‘|
| | |
S L (e
Emp’q,'
= [nd E\.renfs ﬂ‘|
& Empty End
b4

- e r|
Business Analyst ®

4

| Exclusive Data-

L =

55 Qutline 3 -a

ML Ontology
Profile

| Datamode: RaM

SAP RESEARCH
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b ot B Weleeofee :

Ery A4 D DAL A BiH-F-ve-ari@a@
| o () :
& Prpctbplors 52| 6% 7 = 0| B EcoCacSenion,Scpeminamap. oSl =0

L
7] EceCalcSenice Scope.mindmap_d | 5 dsignilclegicalindeequest | { B AigninengyProducion et | HoqConpamptionk
] EcoCalcSerdice_Technicalwsdl e . Request
] EcoSenice Companent.um| & InvokeProducesPL ] & InvokeGetEneryProduction ||| P —
<4 Ecoenace Component umidi ' ' o ' PSR A

L. BpelProcessbpel = Qe

|| BpelProcess bpelex i R . "

Ewmm (2] | Ele LE] [ B | clisntResponse
' defauttmi S S I — e e— .
i (Clemay | | O s | Doy | [ s |
&] ecocaleumi |

;um : b = f

¥ EcoCaleulstion bpmn (2 Assgrromequet | [ & AssignEneegyDisposalRequest |

il EcoCalculstionbpmn_diegram

$
—

L " NN —
 —— : 4 FeguestoK | v | 4 Requestonn |-
o i R

B2 Qutline &1 -0 | . ' ; :

. | Requestok | | Else [ Requestoma | [Ese |
' Demy | [Demen | (Diemgy | [ neow |
L = = /
i | I_E“ - x ! J

Process Architect

0 Onmc : EETL)
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Where does ISE starts and stops?

Innovation

ISE Methodology

5

_ An initial idea) si5/t ISE

Input \
e 4
Comments Increasing
*—— Levels of
Abstraction
Discussion
v
' An idea to
explore
SAP RESEARCH

Confidential 5.

| Relations .
= 3
52 Relations @ %
5% to Core 8 #
@ Transformation
§ +
- Core |

i Model-Driven
k Architecture

ek VYisual Modeling
Visual Editing

i ’ IGL Textual Developm ent

seudocode - 3GL Textual Modeling

ssembler - Textual Development

Time

End ISE

& w &

%m'l_'HESEUS TEXO

& -—

v THESEUS TEX

t dir Dienste

Service discovery and consumption
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Internet of Services

SAP Research @ CEC Dresden
The Rise of Services

Internet of Services

Service Engineering
Theseus/Texo

SAP RESEARCH
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Market Place

Value-Added Services
‘-_J

» Service aggregation and brokering
45 » Internet-trading over a centralized platform

T

New Automated Services

» Digital form; execution in virtual world
e e S » Optimised ,time-to-market"
Classical Services » Customized solutions

» Service execution in _. _ » High security requirements

real world for humans
and things

» Service execution bound
to presence of a customer

Enterprise Services Medical Services

SAP RESEARCH
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THESEUS National Research Program
Structure and Partners SAR

TEXO: M “Scalable M “Organizing M “The world is

“The Euture Semantic Image your digital life” your audience”

Business Value Search in Medicine” m Management of  [IRMESEUS

Network” ® “The semantic cultural assets Use Cases
enterprise” in digital form”

Business Web Medical Web Consumer & Consumer Web
Business Web

Vision
Market Leader for Market Leader for Market Leader for Content owners
Business Applications in the Content and and providers
Applications Health domain Services P
= Industry
Y SIEMENS ppepovoeerem C----- B & (LT SR
5 - e i < | ) Ecosystem
DRESDEN $.2| ?@)ptgpm%f& 7 DARMSTADT Fraunhofer ) . . m

Gesellschaft

SAP RESEARCH Source: SAP Global Communications input
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Partners

SAD4

m SAP (Mitarbeit in allen WPs, Management) w

m Siemens (Plattform-Dienste, Community Mining)
. . SIEMENS
m Empolis (Dienst-Suche und Hosting-Plattform) fclmtopr"ise

coe . . )
O @@ intelligent views

m Ontoprise (Werkzeuge fur semantische Annotation)

m Intelligent Views (Management der Zugangsrechte) S oo an
D

m FZ| (Semantik fir das Business Web, Business Modelle)

m DFKI (Schnittstelle fur mobile Nutzer) Bxs Fraunhofer E

m FhG IGD (Benutzerschnittstelle, Mash-up) T Afbelwicschate una Gareverroiung

m FhG IAO (Dienst-Innovation) TECHNISCHE

', UNIVERSITAT

4 DARMSTADT

m TU Darmstadt (Dienst-Orchestrierung, Governance)
m TU Dresden (Dienst-Komposition, Datenstrome) m
m TU MiUnchen (Dienst-Innovation, Performance-Analyse)

Universitat Karlsruhe (TH)

u T U Ka rl sru h e ( ReCh tSfrag en ) Forschungsuniversitat - gegrindet 1825

SAP RESEARCH
© SAP 2007 / Page 38







lllustrating the Internet of Services Vision
The Eco Calculator

_ O] x|
PLM Extra Hilfe
rojekte Dokumente Anforderungen Analysen
chreibung Produktidnderungen
Anforderungen an das Gewicht: = petail Datum Gedndert von
nicht mehr als 34 kg wiegen (inklusive = Qu‘?htatsprublem 1D, TS, 207 EMESMER
ha) gelost
' —
SAP RESEARCH Gewicht 15.05.2007  Cruise
ne verringert
Rickenlehnen-  30.05.2007  Arnold
* Die Stuckkosten dirfen bei 50.000 Stiick nicht mehr als | ||| Lisferant
Produkt-3D-Darstellung Produktkomponenten
Komponenten Lieferanten
Produkthr: DMRZOO7 Kopfstitze, HRO1 PDK
vYalumen: 0,750 M3 Ruckenlehne, BR2003 KarSub
Nettogewicht: 20,5 Kg Sitzschale, SH2006  autoliv
Bruttogewicht: 24,3 Kg Drehknopf, RNO1999  Autoliv
= Gurtschliesser, C242  Automatikteile
Setze Stlcklistenstatus |v]

Aufgabenbeschreibung

Aufgaben

E| Einhaltung der ECO-var & ¥ Einhaltung der ECO-vorschrift Yerantwortet von:  David de Signer
4 sitzfarbe tberprifen ||| Die ECO Vurschnft”,,AUS-ECO—BaIance 2007" vom 1 Dezgmber Fallig am: 23.12.,2007
. . . ||| 2007, setzt hohe Ckobilanz-anforderungen an alle impartierten
[#l reise genshmigen ||| waren. alle nach Australien importierten Waren miissen die Prioritat: hoch
@ suswertung der anwer £ ||| Zielvorgabe 85% ECO Value nachweisen, e TSI A
Fortschritt: 80 %

% ECO-Vorschrift

[ Neu Starten ][ Weiterleiten ][ Ubernehmen ][Status setzen |v]
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Conclusions

Growth of services worldwide
m Service trade balance
Convergence Physical products and services
New technical infrastructures to deliver services
Service Engineering
Marketplaces for services
Theseus and Texo
Challenges for Service infrastructures
= Semantic technologies
m Innovation
m Business models
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