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SAP & SAP Research
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SAP Today
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New Demands of Business Software

Instant use and instant Lower total Enable sustainable
value everywhere IT cost growth

“The ultimate customer is the business consumer.”

© 2012 SAP AG. All rights reserved. 7




SAP Product Strategy

ON DEVICE
Any Time, Anywhere Access

ON DEMAND
Analytics & Information
Management Platform

ON PREMISE
Business Process Platform

TECHNOLOGY FOUNDATION

© 2012 SAP AG. All rights reserved.



SAP’s Performance in the Last 10 Years
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2 SAP Research Overview
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About SAP Research

SAP Research is the global technology research unit  of SAP, with a
network of 19 research locations worldwide covering a portfolio of seven
research practices.

SAP Research’s own network consists of 500 employees (including PhD
candidates) across five continents.

SAP Research has established a worldwide collaborative network with
more than 800 partners from industry and academia.
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Strategic Objectives

Drive business impact by exploring and materializing emerging IT trends

Act as a thought leader to SAP and SAP’s customers as well as partners

Conduct collaborative internal and external research projects

Co-innovate with customers, industry, and academic partners leveraging
the concept of living labs as platforms for open innovation

Acquire and develop top talents for SAP
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SAP Research Process

Discovery Invention Innovation

Channeling De5|gn_|ng Co-innovative Knowledge and
Portfolio & Technology
Trends Research
Roadmap Transfer
|dentifying, Creating a Conducting Creating new
evaluating, and strategic collaborative technologies and
monitoring research research projects solutions from
emerging trends framework iInvolving SAP’s prototypes and
and ideas across based on product groups, Improving
SAP Research’s identified and customers, and existing products
co-innovation evaluated partners
network trends

Customer Pilots,
Relevant Trends Focus Tobics Demonstrators & Product
& Developments p Prototypes Innovations &

Spin-Offs
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SAP Research Practices

BUSINESS INTELLIGENCE

BUSINESS NETWORK ORCHESTRATION

INTERNET APPLICATIONS & SERVICES

MOBILE COMPUTING & USER EXPERIENCE

SECURITY & TRUST

SOFTWARE ENGINEERING & TOOLS

TECHNOLOGY INFRASTRUCTURE
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SAP Research’s Living Labs

Future Factory Initiative Future Retail Center

Dresden, Germany Regensdorf, Switzerland
Fostering research and development for the  Streamlining retail, warehousing, and supply

manufacturing industry chain processes using various technologies

UERWEHR

Future Public Security Center Technologies for Emerging Economies

Darmstadt, Germany Pretoria, South Africa
Strengthening emergency response and Addressing the challenges of small, midsize,

simulation of control center operations and micro-enterprises in developing countries
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SAP Research’s Living Lab
Future Public Security Center

Location: SAP Research Darmstadt

Focus:

Drawing on existing SAP Research expertise in the
field of public security

Strengthening emergency response and simulation of
control center operations

Details:

User-oriented prototype solutions for civil protection
and emergency response

Disaster management command staff can use a multi
touch screen to maintain a fast and comprehensive
overview of the situation
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The Semantic Challenge (recap )



Meanings are not a big problem in a monolithic

system

Is it really needed
to communicate
when the server is
maintained?

It should be obvious
how to handle the Ul
elements.

It is not 100%
correct but fast.
Who cares?

Sure, this
database schema
makes sense to
me.

Developer

Service
Meta Data
(Quality of

Service)

A

User Interface

[ Buttoni | &3
| Button 2 ]@

v

Application

O Functionality
(Business Logic)

Cst$F§ AstSF@ |Cst$F@
AB AC AD

S

Internal consistency is assured by

developer

How to access
this service?

No idea what this
button means!

How does it do

the calculation
?77?

What do these
symbols mean?

Customer

Explanation of the implicit meaning is delivered by

tutorials, consutants, hot-lines and documentation
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Implicit Semantics Create a Big Mess in Heterogeneo
Distributed and modular Systems (Case I)

us

service replacement

Service B Service A
User Interface syntactically User Interface
Button 1 @ identical Button 1 63
Button 2 @ (looks the same) Button 2 @
different Functionality A

Functionality B

(Business Logic) (Business Logic)

CSt$F§ AtSF@[CSSF@  semanti cally Zst$F§ [Yst$F@ [XstSF@

AB AC AD . AB AC AD
different

& =
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| still seem to
understand (the Ul of)
this service, but the
results look strange...

How to assess the
semantic
interoperability (or
Jreplace-ability”) of
two services?
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Implicit Semantics Create a Big Mess in Heterogeneo
Distributed and modular Systems (Case 1)

us

service replacement

Service B Service A
User Interface syntactically User Interface
Knopf 1 @ different Button A 63
Knopf 2 @ (looks the same) Button B @
Application ngan_tlcally Application
@ Functionality B identical @ Functionality A
(Business Logic) (Business Logic)
CstSF§ |AstSF@ Cst$F@ Semantically Zst$F§ | YstSF@ XstSF@
AB AC AD . . AB AC AD
identical

S
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A

How to assess the
semantic
interoperability (or
.replace-ability®) of
two services?
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SAP Semantic Strategy



The time Is now !

Enterprise adoption of Semantic Technology is at th e intersection of three
major trends:

Explosion of Data/Information Overload

Large volumes of data can be turned into machine-processable semantics when
related data is linked together and enriched with metadata.

High-performance computing

In-memory computing can make semantic processing of high volume of linked
data feasible for enterprise applications

Semantic algorithms

Semantic processing of data via machine reasoning, natural language
processing, etc., can deliver more intelligent and adaptable solutions for business
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Semantics in Enterprise Applications

Semantic Technologies

Semantic Techologles
in Enterprise
Applications

Se antic Web

Semantic Technologies include — but are not limited to — the W 3C Semantic
Web
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Semantic Technologies Landscape Map

Information ; Content ) Semantic -». Machine : People’s
Sources E:::iitr';:: Content Processing Work

| Ontology | Logic-Based . Inference | Collaboration
Authoring Languages I Engine
Domain l - | g = l
o £,
=1 | — i | @ = " |
E- . o E Declaratir._re ' i{;‘ Executable gl 5 é : § Sensemaking
|5 | 53 Programming | E Modeals = 2 | &
S Enterprise __i:i Ty 5] c- £ f
o Data | x 2 " | o gl S |Rule Engine | x
=) = : = siness pL i
B | 5 | 2 E!-JlJ:{bITESb § | g Analysis
= = 8 ules - S g
’ 3] ngine
Data Mining ' . 2 '
| | . lﬁl Context |
o 5 Engine
| - . | ﬁ |
= L ] ! w
Unstructured | | b . | - ROF g I Query | ¢ .
Structured | | Information g . £ @ Engine 5 .
g | Information |55 | o= | o ml | g =
e ﬁ ? i “5 g ot [ )
5 Networks | 2 £ ((RDB o RDF |2 . £ B * =
= | £ £ | Conversion | 4 * gl @ * | =
[X¥] o =N ¥ i " 0
) . = ] . a
L © it} e
i . ! E l w & Visualization !
5 | g Text | @ Engine | i
& z Analytics I Metadata I g Sorting /
) Business Tags Organizing
Network | | l : |
s 2 l ﬂ ! Y ew gonte™ I | |

Vendors [ |

Inference |
based on logical reasoning)

Machine Learning (based on usage patterns, etc.) J

P
o

© 2012 SAP AG. All rights reserved. 25




Our Approach

Semantic Technology
Strategy

T T

e.g., Internal experts e.g., extracting e.g., products
SAP Mentors semantic pioneering
contents from semantically-enabled
existing features

SAP systems
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Vision

Semantic technologies make information clear
in SAP enabled business and people networks

Enhanced value of information to our

customers
Information semantically clear in SAP ST Vision.
enabled business and people — . —— e .
networks ST Mission
Machines help humans achieve their I 0
goals Q) 3
: : o o
Bridge the gap between Business = =
Applications and Business Intent on o
any platform across any network . n
through any device Semantic Technologies '
’ Semantic : o Other' Semantic |l Information
Language Semantic : . A
Web > : Reasoning | Provisioning
|l Processing | Technologies R Y
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Strategic Vision

Semantic technologies make information clear in SAP
enabled business and people networks

Enable
&

Refine

Wa3sAs0o3
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) This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without notice. This document is provided without a
© 2011 SAP AG. All I’IghtS reserved. 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 29




Current Situation in Managing Large Incidents

Own Region National Gov't Charities

Volunt
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asset management
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SoKNOS Partner
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Vision & Ziele flr das Katastrophenmanagement der
Zukunft

Vision: Schnelle, informierte Entscheidungen
reduzieren Reaktionszeiten. Hilfe kommt schneller u nd
effektiver.

Gemeinsam die Lage erfassen
Vernetzt Handeln
Blrger und externe Experten besser einbeziehen
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SoKNOS - User-centric Approach

Kriifte und Einsatzmitteltibersicht #6
Ressourcery
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Highly Flexible, Service-based System .
Adjustable to the Needs of the Current Situation
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Focus: Service - Integration

[ p— e

z Messages

3.1 Sturm und Regen
zlehen ber Deutschland

.2 Hochwasser an Elbe und Rhein,
Deiche drohen zu brechen,
Katastrophenalarm in Sachsen

3.3 Amtshilfe wird b
Berliner Feusrwehr erbe.,

3.4 mehrere Dammbruche, auch

in der Nihe des Chemiewerks

Web Services

R PHTRRE | TaRee (RAT

3.5 grofiflachige Stromabschaltungen,
Stab Sachsen Uberlastet, gibt Krankenhaus
und Chemiewerk an Berliner Feuarwehr ab

Multimedia-

3.5.1 Notstromaggregate des
Chemiewerks fallen au

im Chemiewerk, kontrolliertes Herunter-
fahren der Anlagen nicht moglich

s. Wasserainbruch

Vi

information

xplosionsgefahr im Ch:erriewerD

3.5.3 Krankenhaus muss
evakuiert werden

Patienten miissen in andere
Krankenhauser verlegt werden

Sensor
Information

Polizei

Ermitteln von Personalien.

Feuerwehr
Evakuierung der
umliegenden Bevilkerung
N
Y
e o Trarnd e | it N

Explosion im Chemiewerk

Transportwege frei machen

Plunderurgen verhindern

Mission Plans

"u‘u‘-‘u"ﬂ‘n‘-'u‘d“._;.

© 2012 SAP AG. All rights reserved.

7Qdentiﬁzielur\g won ToteD




New Generation of Emergency Management Systems:
SOKNOS Prototype

Forecast of )

Endangered

" River eight

Field Stati " Available

‘ Kanzlerin Dr. A. Merkel und Gouverneur A. Schwarzenegger | ‘ David Skellern, CEO NICTA |

J
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Overview Use Cases

How can semantic technologies support modularized
and distributed IT Systems?

SAP4



Semantic Technologies:
Central Use Cases for IT-Systems

Benefits for End Users Benefits for Developers
|
s Improved
Plausibility P
Search over )
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> > &
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Behind the Scene : Ontologies



Ontology Stack

,Describe the things in the

,Describe the things in the
real world.”,

'\Tf"?ﬁﬁ% "MPorgs
Core Domain Ontology on Emergency Ul and Interaction Dnielegy
Management (Reference Ontology) (Reference Ontology)

=

;

(2]
$
&

e lmport\% Application
Ontologies

The top-level ontology DOLCE constraints the domain and application
ontologies.
Result: High conceptual flexibility on lower levels while maintaining

comparability of concepts via top level.
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Reference Ontology for Emergency Management
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Use Case 1:

Use Case 2:

Use Case 3:
Use Case 4:
Use Case 5:

Use Case 6:

SAP4

System Extensibility

Improved Discovery of External Sensor
Observation Services

Flexible Information Exchange
Improved Search

Plausibility Checks

Improved Information Visualization



Semantics-based Integration of System Modules In
SoKNOS

S*-Portal

B

select &
highlight

drag &drop | —-iee |- 1= s

Information exchange between (really!) independent modules
—> Quick configuration of the system. Advantage: high flexibility to adopt to current situation.
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Einsatrkonto - verbunden mit lokalem 53 = Anzeige aktueller Objekte
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Application 1
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Integrating Applications developed in Flex resp. Ja  va

Redscnmterr Verwalbumcrs -Fash-Phegm 24 Eirpatdoonto - verbuncen mil lokalem 53 5 Anceige okl ueBer 6 jekis

Ressaurcen
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L PR EO11

= [hetafls
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MAME F-HF 59

PREANDATION  POLITET FRANKFURT
OPFRATIONAL AREA  JTADT FRANKFURT

REFATIONGEITARKE 5

JTATES  TRAKSFERBING

Flash Application for Java Application
Ressource Management ,Mission Management Tool*
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Use Case 1:

Use Case 2:

Use Case 3:
Use Case 4:
Use Case 5:

Use Case 6:

SAP4

System Extensibility

Improved Discovery of External Sensor
Observation Services

Flexible Information Exchange
Improved Search

Plausibility Checks

Improved Information Visualization



Use Case 2: Improved Discovery of External
Sensor Observation Services

Motivation:
An accurate picture of the crisis situation is essential.

Sensor Services can deliver this information, but finding them under time pressure
s difficult.

Enable the crisis management team to find sensor observation data fast and
reliable.

Solution:

Semantic annotation of Web Services designed according to the SOS specification
(OGO).

WPS WPS WPS SOS
ﬁ ﬁ ﬁ Sensor
Situational picutre /\ /Informatlon
Mu|t|-cr|ter|a| Classification Interpolation
Analysis of Raster Data
(A

. Walkowski)
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Ontology for Sensor Observation Services

[ dolce:temporal quality ] |: dofce: perdurant ]

temporal

observable |« -has quality sa g
quality | e
| = has Indirect 'rwf:a'lhr&r phenomenon ] ICDhEEF'-'Ed I:”J]E':':-‘]
informs about quality . _J]

gecsphare regions

Informs exactly about "'-35- quality / x__‘_x
. | —| geosphere -
T-E."gll:.'r'

. bservabl
(dnhue.r:lualfty] +—j=a—° ;ﬁ;ﬂa . [ dolce:feature | € isa - _{ boundary of ]

h has indirect __——— - nla',.-én by
hysical ff == e
nlﬁ:et-.-;me &+~ quality  —__ i et
W = " has quality | substance |
F -
[dﬂ-IE.E".ph'psi-Eal t]u-EHlT.'E'] [dnl:e amount of fr'lﬂl.'t:j_ [dnlce.nnn-agentiue physical ul:leI:t]

The ontology is based on the OGC specification for sensor observation services.
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Ontology-based Search for Sensor Observation Servic  es
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Use Case 1:

Use Case 2:

Use Case 3:
Use Case 4:
Use Case 5:

Use Case 6:

SAP4

System Extensibility

Improved Discovery of External Sensor
Observation Services

Flexible Information Exchange
Improved Search

Plausibility Checks

Improved Information Visualization



Data Models and Ontologies Serve Different Purposes
Goal: Flexible Information Exchange -> 1:1 Mappings are Not Helpful

Complete 1 : 1 Mappings are _ _ .
unlikely due to different goals Goal: ,,c_:omplete picture”,
semantic account of

terms in a domain

Goal: efficient
programming

Ontology

develops i jf develops
software developer ontology engineer
Good software requires both:
1. Efficient code (fast, reliable, easy to maintain)

2. Sound and formal semantics of the exchanged information items
—> Both requirements need to be fulfilled without hampering the other.
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Example: Oil & Gas - ISO 15926 Reference Ontology a nd
Datamodels in IBM IIF

ISO 15926 has 10.000+ equipment types represented a s OWL classes.

Representing each such OWL class per equipment type as a UML class would lead to 10.000+ sparsely
populated DB tables.

Therefore, IBM’s Integrated Information Framework d  eviates from the standard by introducing a
pragmatic class model.

At development time: Terms from the Pragmatic Class Model
ontology are used to develop efficient Equipment [ TypeOtEquipment |
class model _ _
tOE : TypeOfEquipment rdlIURL : String
motor:TEBeDnguiBment
ISO 15926 — Reference Ontology __pump:TypeOtEquipment |
Equipment

rdIURL : String

&
is-a o
| Motor \ 1. Connection to the ontology is lost
is-a FUme completely, or

is-a

Valve 2. Semantic content is reduced
drastically.

Frode Myren, Udo Pletat, Johan Kliwer. Model driven integration architecture for |0 G2 information Reference Semantic Model
alignment to ISO 15926. Semantic Days 2009, Stavanger, Norway.
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Mismatches between Data Models and Ontologies:
Multi-Purpose Classes

INANIMATE
«enumeration» PHYSICAL
TypeOfEquipment EquipmentImpl OBJECT
MOTOR = 1
VALVE = 2 toE : TypeOfEquipment
VACCUMPUMP = 3 K—

Keeps humber of classes low but matching the class to a single category in
the ontology is impossible.
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Mismatches between Data Models and Ontologies:
Artificial Classes

|
F =\ ' T
|
| hasEmail Email
AdditionalData I )\ Person : Address M Address
email-Stri 1 1 _ | hasSocialSecurityMumber
SSN:Stﬂnr;g w/name:smng I L :.-H
L J) | Social
| Security
| Number

* Artificial classes have no intuitive counterpart in the domain ontology.

» Software developer uses implicit contextual knowledge: If the address
contains ,@" then the address is an email-address.
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Mismatches between Data Models and Ontologies:
Shortcuts

..—

I
I
I
l Person
Person |
I
| Ivesin
name : string |
postal_code : String | hazPostal
| Code ¢ Postal Code
I
|
| A
Person |
I
I
name : String : asName-p MName
I hasRole
I
I
I
Student Professor :
:
subject : String payroll_id : String |
I
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Information Exchange based on Reference Models

Reference Model

P

Hepresertatmn of .

in Reference Model ‘

Mapping Instruction:
Express class S1-A in terms
of the reference model.”

Mapping Instruction:
~EXpress class S2-A in
terms of the reference

model.*
Exchange Format
register register
local integration layer on & I local integration layer on
top of existing system | ] \ 4 top of existing system
Mapping Execution Engine I Mapping Execution Engine
. . data flow
Implementation Reference I Reference Implementation
Model Instance —p» Model Instance Model Instance P Model Instance
Inspector Factory I Inspector Factory
Language A - Exchange Format of Ref. Mod. : Ref. Mod .Exchange Format = Language B
IT System S1 | IT System S2
e O S R
AP J I J API :
data flow |
instances of I instances of
Class S1-A I Class S2-A
Implementation Model S1 | Implementation Model S2
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Solution

Establish a common Reference Model (Reference Ontology + Domain
Ontology).

DOLCE & core ontology for emergency management

Perform non-intrusive semantic annotations of instances-
Data Models of existing system are not changed

Perform mappings on instance level , not on class level-

Due to strong disparities between implementation model and
Reference Ontologies, mappings on class level are not suitable

Use rules for performing the mapping at run-time-
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Use Case 1:

Use Case 2:

Use Case 3:
Use Case 4:
Use Case 5:

Use Case 6:

SAP4

System Extensibility

Improved Discovery of External Sensor
Observation Services

Flexible Information Exchange
Improved Search

Plausibility Checks

Improved Information Visualization



Use Case 3: Improved Search

Motivation: In a large incident, numerous cooperating organizations require the
Integration of heterogeneous, distributed databases for conducting efficient

operational resource management. = Fire Brigade Cologne
Solution: W\\\(L

Joint-Query Engine & SAP AutoMappingCore \f\/)ﬁu\

The JQE processes the query by unifying different names of /‘ T \
input-concepts like, e.g. “helicopter"”, defined in the SOKNOS

resources ontology, which is mapped to the different underlying Joint Query Engine

databases' data models. / l \

The SAP AutoMappingCore makes suggestions for
possible mappings based on different ontology and
schema matching metrics.

The approach is based on F-Logic Fire brigade | | Fire brigade || Police
and OntoBroker. Dusseldorf | | Berlin Leverkusen
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Use Case 4: Improved Search

Joint

/ SoKNOS A Sensor

h\ Backend v g
\i‘sy / Dialog System \ " sCA ) I Joint
sReeon " Multimodal XMLI Node | Query

Input and =

¥ Engine
ll |
Synthesis Event Bus ] % Manager y

/" SoKNOS

— | I Portal
TTS ‘ASR " SCA " sca
\ 4

Node Node

I - .
= o
omain Service
Ontologies \\ 4 4 \\ //;
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Use Case 1:

Use Case 2:

Use Case 3:
Use Case 4:
Use Case 5:

Use Case 6:

SAP4

System Extensibility

Improved Discovery of External Sensor
Observation Services

Flexible Information Exchange
Improved Search

Plausibility Checks

Improved Information Visualization



Use Case 5: Plausibility Checks

Motivation: Time pressure and unknown situations pose a high stress level on the
Incident command team. Decisions need to be taken quickly. Wrong decision an
have severe consequences. Itis important to double check the user’s actions

for adequacy and consistency.

Solution:

The German “deployment regulations for incidents” was transformed into an
ontology.

Based on this body of knowledge, it is possible to check if the assigned forces to a
particular task as adequate.
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Use Case 1:

Use Case 2:

Use Case 3:
Use Case 4:
Use Case 5:

Use Case 6:

SAP4

System Extensibility

Improved Discovery of External Sensor
Observation Services

Flexible Information Exchange
Improved Search

Plausibility Checks

Improved Information Visualization



Use Case 6: Improved Information Visualization

Motivation

Information contained in “silos” (aka IT systems)
hard to grasp interrelations (especially for end users across organization
boundaries)
deriving information from data is a hard task

= = i -

Heiko Paulheim, Lars Meyer (2011) Ontology-based Information Visualization in Integrated Uls (1UI)
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Use Case 6: Improved Information Visualization (cont.)

Create a unified visualization > ——a—
...based on ontologies | =

Reasoning for discovering
implicit relations

1
-

. J
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User Interaction

Visualizing objects
by dragging and dropping them onto the canvas

Navigating
by opening nodes (double clicking)

Hybrid visualization
selected objects in the graph are highlighted in original application
and vice versa
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Setup

Mission account :: Showing laufende Objekte

Feuer in Chempark
? Brand
* Dr. Schmidt

Uberschwemmung in

Merkenich
Hochwasser

# Dr, Schmidt

Feuer in Industriepark
0 grand
Or. Meyer

Uberschwemmung in
Frankfurt (Oder)
® Hochwasser

Dr. Mever

Ressources

Prognostiziert

Geplant

—eee
Deichbruch bei
Merkenich

€ Hochwasser

© unbelannit

——
Deichbruch bei
Wiesdorf

*® Hochwasser

© ynbelannit

Hochwasser
unbelanm

Deichbruch bei
Rheindorf

® Hochwasser
® nbelaniit

[ F-XB B4e3
v = Flugzeuge

4 F-HH 4823

4 F-LKk 5845

A F-XZ 5845

Pr I

Duais

i Beschreibung

Kpardinaten

Name |F-LK 5845

5

| Flugbereitschaft Rhein- Main-

SUdhessen

7

IOLE

Understand the intended
meaning of an information

object.

F-l 845

" unbelannt
——————
Deich sichern
(Rheindorf)
® 1355 - 16,09,2010
® | nbelannt
9 peich bei Rheindarf

—————
F-VI 243
¥ unbelannt
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Screenshot Semantic Data Explorer

Semantic Data Explorer #4

Tree Layout

hatStatus
/ 8¢ “Deich bel Zitendor " ' A;L:;s:q‘: Posttion
S J—
hatBesatzungsstasrke N —T
hatBostion

"Deich sichern (Zitendorf) ardiesges '‘Gefahrdung' asos 'Gefahrdung
- — - ——— :

'beteligh in’

‘eteiligt In Tactical Linit'

"DA-CW 175" Kisese

© EXEE2Y netclas ARRIVED

hatBesatzungssinarks

-

'Geplante Aktivitat'

L 3

‘beteldigt In'

't .elr:-u'i'-:_r ¥ \\"Lﬁliil—idlj)l.isﬁt Position
T —

Heiko Paulheim, Lars Meyer (2011) Ontology-based Information Visualization in Integrated Uls (1Ul)
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| essons Learned



Lessons Learned

Ontology Engineering Process
Involving the end user (rather obvious)
Establishing the role of an ontology engineer (in analogy to master courses in
software engineering).

“Ontology editors need improvement in their browsing mechanisms, help systems
and visualization metaphors." [carca-Barriocanal], A statement from 2005 which

unfortunately still holds true.

Ontologies are still to hard to use for software engineers while the benefit is not
directly obvious
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Lessons Learned

Software Engineering Process and Ontologies
Developing new mechanisms for semantic annotations.

- Use Case 1 & 3: Approach for non-intrusive annotation of instances during run-
time (executable mapping).

Addressing performance.
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Lessons Learned

Ontology Usage and Suitability
Finding the right modeling granularity.

Domain experts were not used to concepts needed to create a formally correct
ontology (DOLCE)

End users were irritated by modeled domain terminology that was not part of their
colloquial language.

Finding the right visualization depth.
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Prototypes & Products



Answers Anywhere Natural Language Platform

Answers Anywhere:

|s an adaptive, agent-oriented software N

« architecture for building natural language-based /" @Fet
user interfaces ' %

Breaks up complex problems into smaller @ Qe @

pieces, which are then acted upon in @ @
parallel, by a community of software i G
components called Agents AR g

Networks of agents, organized to
represent a target domain, collaborate
and compete to interpret the ‘intent’ of the
user input

o.m{-:_-lf{ua .0".‘:%7.}.'.57}.;\4am; -Q-Bii'l]ngmma:; 0 Malin gaddress 0 ContatiName
- \J.-"J- /

: 'ﬁfr-;f Country - "Flléll‘urnﬁ- LastName
" 9 J Jd

Agents maintain awareness of the ‘context’ of the interaction, enabling
disambiguation (‘Did you mean David Sharpe or Thomas David’), and
dialoging (or followup queries/actions) (‘Enter a date for making the Payment
to AT&T)
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“Active Information Store” -
Flexible Graph-based Information Management in SAP HANA

A scalable schema-flexible data store as part of SAP HANA that supports the storage, processing,
combination, exploration and analysis of irreqularly structured data from different sources.

nalysis

Flexible property graph data Data of varying degrees of Natively build on HANA in-
model (goes beyond RDFS) structure memory technology for speed
Does not require static upfront Data of different types from and scalability

database schema different independent sources Interactive exploration of partly
Stepwise data integration as No strict separation of data integrated, incomplete data
needed from metadata Bl-like data aggregation and

Foundation for adding analysis on large data sets

semantic content (ontologies)

i

Build and leverage an Enable enterprise solutions that Idea Management, Social Media
organizational memory via a self- support engagement between Analysis, Information User
learning environment that people and systems associated Enablement, Intelligent/Context-
enables knowledge (i.e. with multiple enterprises that aware Search, Collaboration, etc
Terminology, Context, Content, have business relationships with

etc.) sharing across teams in the one another
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CODE NAME “FindGrid

Stefan Scheidl, Semantic Business Applications




CODE NAME “FindGrid” — A Semantic Business
Application

FindGrid empowers teams to perform knowledge-intensive collaborative work:
Create, consolidate and summarize artifacts such as Cases, Folders, Bookmarks, Tags, Notes & Pictures
emerging during the research process.

Enterprise Memory is created , harmonized and sustained automatically as teams work with FindGrid.

Leverage semantic technologies
Working close with Customer and End-Users (Colgate, Sanofi-Aventis, Kaeser...)
Started 2008 in SAP Research (Global Business Incubator)

Now Part of Technology and Innovation Platform (TIP In-Memory)
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CODE NAME “FindGrid” — A Semantic Business
Application

SAP solutions in the early-adoption phase are innovative solutions that are still being enhanced through
significant collaboration with customers who are early adopters.

Availability for selected customers

Product specific support  provided by development team

Not yet a standard product with unrestricted availability and standard lifecycle support
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FindGrid customer base

Customer Scenario

Colgate Consumer Insights

Sanofi-Aventis R&D, Medical Research

Kaeser Competitive Insights

Nestlé R&D, Food Research

Fujitsu Business Solution Sales

Blanco IT Service

Deutz Service to Engineering (Quality Loop)
DuPont tbd

Deloitte Co-Innovation for Business Expertise Finder
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Big Picture

Information Retrieval



Exemplariy Use Case

4 GREENCARS

The car manufacturer GreenCars wants
to build a long range electric car.

eCOUPE

© 2012 SAP AG. All rights reserved.

USER
Development engineer at GreenCars

TASK
Collect Information on batteries
Keep/ present insights in a dossier



Gathering information takes time

INFORMATION
STRUCTURED

A

i
I ™
I Gl
i Wi o fl
‘l\ A g
: “"‘-::‘5'~, ll'.'\ ]{ . k. ; l
! Y VS
1 N N . ‘_ —
1 : : - - I
I : : l | F
1 v . :
1 . .
[ .
I .l -
1 =
| : 1 7’
Il O s A . = v /
I . Y Y Al Ttreeaeset
|
: /
|
! dlscover rﬁﬂ organize extract share
1
DATA
RAW
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Expert knowledge get lost

INFORMATION
STRUCTURED
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Expert knowledge get lost

INFORMATION
STRUCTURED k/ //
For everybody Report
Wiki

Enterprise knowledge

Team knowledge \
Y »

Facts & Insights

DATA 33 ﬂﬂ 33

Expert knowledge

e o o

RAW

N
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CODENAME “FindGrid”

An application to organize, discover and
share knowledge. .

Build on top of existing knowledge,
based on semantic relations.

TASK

Collect Information on batteries
Keep/ present insights in a dossier

© 2012 SAP AG. All rights reserved.
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CODE NAME “FindGrid”
Organize. Discover. Share.

Create Structure Caze Exit Tools: Help ‘L“hium—lnnen_ < x‘
Search sources f__\AI{I-m
Add bookmarks GreenCars eCoupe 2015 O

y Open Cases| «
CBEACHEL ke A
4 & GreenCars eCoupe 2015
v [ Wetthewerber
100.000 km im Tesla Roadzster
@ Plug-In Hybricd van Toyota ab 2012
v [ Akkus
v [ Status quo
@ (sreenCars Guide-to-Batteries
BYD Akkumulatoren
@ Lithium-lonen Akkumulatar Wikipedia

DESKTOP FILE SAP SYSTEM INTERNET
SHARE
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CODE NAME “FindGrid”
Organizg- DiscOver. Share.

Similar Cases will be suggested

» [elated Cases

EB Batterie Konzepte
Diezer Report fasst aktuele Trends zum Elektro-Artrieh zusammen i
Batterie-Management-System, Lithium-lonen-Lkkus...

4 Showe mare...

T Basket (0)

ﬁ Recycle Bin (0)

FIND GRID
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CODE NAME “FindGrid”
Organizg- DiscOver. Share.

Similar Cases will be suggested

Explore relations via bookmarks and

tags = Lithium-lonen-Akkus

v Related Cases
N
G reen C ars Ei Batterie Konzepte
eCO u pe 20 15 % D|eser. Report fazst akiuels Treng zum Elektro-Artrieh zusammen &
R Batterie-Management-Syatem, Lithium-lonen-Akkus ..
", o+ Shaw mare...

e, \e*
. \d
- .
., .*
te, e’
..'. ans®
ay an®
faa, an?®
Tagy {( { " .s

GreenCars Guide-to-Batteries.docx
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CODE NAME “FindGrid”
Organizg- Discover. Share.

Open suggestion

Caze Edt  Tools Hel
Evaluate content ‘ i
Extract facts Text Analysis X
R e | ated Te 'ms Report Batteriek onzepte
Wi l I b e su g g eSted Liler fein Lontnental - dee Ligteranten der LEthium-lonen-AKKus tur
Keep facts . . o -
P |BMS (1) + ‘ | Ladezyklen (2) + | JZu Lithium-lonen-Akkus gibt -5 derzeit keine Atemative”, sagt
Martin Winter, Inhaber einer - -von VWV, Evonik und Chemetal
Lithlum-lonen-Akkus (4) finanzierten - Sttungsprofessur fiir -Angewandts
; 5 Matenahwizsenschaften zur Energiespeicherung und
Nickel-Metallhydrid- 1) + || Tesla Motors (2) + Enemeumwanding -an de
* Related Cazes — — -
R -Mit giner Lithium-lonen-Batterie wird ez Gber 300 Kiomeater
) Batterie Konzepte ““ weit komamen.” - Open...
Dieser Repaort fazst akiuelle Trends zum Elektro-Artriel zusammen i
Bitterie-Management-Syatem, Lithium-lonen-Akkuz... ron X Lithium-lonen-Akkus glinzen -m Add to Notes
& Show more... Leistungsdichte, einer geringen Neigung -zur Selbstentiadung und
sie besitzen ein hohes Entwickungspotenzial,
‘ Analyze ‘ | Close |

& Al Tags
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CODE NAME “FindGrid”

Organize. Discover. Share.

Collect information
Present insights

© 2012 SAP AG. All rights reserved.

Case Edit ~ Toolz  Help

GreenCars eCoupe 2015

Open Cases |
5 - 4
$BETCTHED % @b i
I .v @ GreenCars eCoupe 2015
¥ [ Wetthewerber
100.000 km im Tesla Roadster
E Plug-In Hybrid von Tayota ab 2012
¥ [ Akus
v [ Status quo
Report Batteriskonzepte
@ GreenCars Guide-to-Batteries
4 Lithium-lonen Akkumuliatar Wikipedia
[# Meve Technologien
b [# Protatype Entwicklung
b [ Ligferartzn & Partner
AllNotes
& Al Tags ]

¥ Refated Cases
@ Batterie Konzepte
Dieser Report fasst sktuelle Trends zum Elektro-&ririeh zusammen ff
Batterie-Management-System, Lithium-lanen-Akkus...
3 Shew more

¥ Basket (0)

1 RecyceBin(0)

. 5111
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2. Akkus
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e e Medified On November 16, 2011
. siimm HiFAf0 - WIOUIINERE P
"ar Christina Bra

21 1 Report Batteriekonzepte

Craatar Chistina Brand Created On: Novemt
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®
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|
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dindrica
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s
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Build on existing knowledge

+GREENCARS I could build my

presentation based on your
report in a couple of hours!”

,|It took me some days to
prepare the report.”

L
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CODE NAME “FindGrid”
Build enterprise knowledge

INFORMATION

STRUCTURES W f/

| Fur Jedermann Report
|

: Unternehmenswissen Wiki
I

| Teamwissen

|

! A}
1 Expertenwissen Facts & Wsights
|

|

|

i
DATA 333333'3\3

RAW 5 <
<3

Collect Information on batteries _
Build on existing knowledge n >
Keep insights in a dossier Y

Keep and leverage expert knowledge
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How will the Business Environment of
the Future Look ?

Relies on the Internet as a fundamental and critical infrastructure
Brings consumers, governments and business users together
Manages real-time all data sources

Delivers on mobile devices and is easy to use

Behaves like a social network for enterprises

© 2011 SAP AG. All rights reserved.



Business Web Vision:

The Business Web is envisioned as an easy access, real-
time trading network that provides the necessary secure
Infrastructure, technologies, applications and content to
deliver end-to-end business services optimized for

mobility.
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Trends

Collaborative Businesses are moving away from static supply chains
Business towards
Internet Business activities from mainstream industries need to
of Services be presented as
Internet
of Things will change the way businesses

and consumers interact

Technology Traditional business models are being disrupted by
Disruption technology trends including
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Market Gap

j‘érce com@ u
E'_Ez‘;: PRIVATE
ORACLE BUSINESS

PROPRIETARY.
CONSUMER
(T MOBILE
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What Do We Want to Demonstrate?

New Business Model

Define a new value network that is profitable for all players
ldentify compelling opportunities

Innovation Showcase

Appropriate Security

Real-time Performance

Ease of On-Boarding

Speed of Development

Ease of Assembly / Orchestration (Data and Processes)
Exciting Mobile User Experience

© 2011 SAP AG. All rights reserved.
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How the Business Web Supports Business

Networks

One-Stop Shop for
Mobile Business
Services

The Provider Side

Business Web
Partners

Service
Providers

Developer
Community

Businesses/
Enterprises

Government

Trusted Network Globally Aggregated

of Business _ Business
Service Providers Intelligence for Real-
Time Trading
\ The Consumer Side

Businesses/
Enterprises

Business Services

Applications and Content

Technology and
Infrastructure

Government

End-to-End
Orchestration
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Thank You !

Contact information:

Dr. Florian Probst
f.probst@sap.com



Disclaimer

This presentation outlines our general product dire ction and should not be
relied on in making a purchase decision. This prese ntation is not subject to
your license agreement or any other agreement with SAP. SAP has no

obligation to pursue any course of business outline d in this presentation or

to develop or release any functionality mentioned i n this presentation. This
presentation and SAP's strategy and possible future developments are
subject to change and may be changed by SAP at any  time for any reason
without notice. This document is provided without a warranty of any kind,

either express or implied, including but not limite d to, the implied warranties
of merchantabillity, fitness for a particular purpos e, or non-infringement. SAP
assumes no responsibility for errors or omissions i n this document, except if
such damages were caused by SAP intentionally or gr  ossly negligent.
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© 2011 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 natice.

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

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

IBM, DB2, DB2 Universal Database, System i, System i5, System p, System p5,
System x, System z, System z10, System z9, z10, z9, iSeries, pSeries, xSeries,
zSeries, eServer, z/VM, z/OS, i5/0S, S/390, 0S/390, OS/400, AS/400, S/390
Parallel Enterprise Server, PowerVM, Power Architecture, POWERG6+, POWERS,
POWERS5+, POWER5, POWER, OpenPower, PowerPC, BatchPipes,
BladeCenter, System Storage, GPFS, HACMP, RETAIN, DB2 Connect, RACF,
Redbooks, OS/2, Parallel Sysplex, MVS/ESA, AlX, Intelligent Miner, WebSphere,
Netfinity, Tivoli and Informix are trademarks or registered trademarks of IBM
Corporation.

Linux is the registered trademark of Linus Torvalds in the U.S. and other
countries.

Adobe, the Adobe logo, Acrobat, PostScript, and Reader are either trademarks or
registered trademarks of Adobe Systems Incorporated in the United States and/or
other countries.

Oracle and Java are registered trademarks of Oracle and/or its affiliates.
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.

© 2012 SAP AG. All rights reserved.

SAP, R/3, SAP NetWeaver, Duet, PartnerEdge, ByDesign, SAP BusinessObjects
Explorer, StreamWork, 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 other countries.

Business Objects and the Business Objects logo, BusinessObijects, Crystal
Reports, Crystal Decisions, Web Intelligence, Xcelsius, and other Business
Objects products and services mentioned herein as well as their respective logos
are trademarks or registered trademarks of Business Objects Software Ltd.
Business Objects is an

SAP company.

Sybase and Adaptive Server, iAnywhere, Sybase 365, SQL Anywhere, and other
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