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Legal disclaimer

The information in this presentation is confidential and proprietary to SAP and may not be disclosed without
the permission of SAP. This presentation is not subject to your license agreement or any other service or
subscription agreement with SAP. SAP has no obligation to pursue any course of business outlined in this
document or any related presentation, or to develop or release any functionality mentioned therein. This
document, or any related presentation and SAP's strategy and possible future developments, products and
or platforms directions and functionality are all subject to change and may be changed by SAP at any time
for any reason without notice. The information in this document is not a commitment, promise or legal
obligation to deliver any material, code or functionality. 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. This document is for informational purposes and may not be
incorporated into a contract. SAP assumes no responsibility for errors or omissions in this document, except
if such damages were caused by SAP’s willful misconduct or gross negligence.

All forward-looking statements are subject to various risks and uncertainties that could cause actual results
to differ materially from expectations. Readers are cautioned not to place undue reliance on these forward-
looking statements, which speak only as of their dates, and they should not be relied upon in making
purchasing decisions.
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Motivation



Wesentliche Wendepunkte der IT-Technologie zur
Revolution der Prozesse in Unternehmen

Real Real-Time
. Enterprise

Adaptable
business
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business - In-Memory
o Processes “Big data”, access to any
= data, anywhere, anytime;
S ok mobility & cloud
3 g Enterprise Services
y Standard — Architecture
O software y Internet, web-based
4 I applicatipns and con_necting
@ 3.Tier businesses online
Z Client/Server
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Introducing the power of
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Aktuelle Anforderungen an ein zeitgemales Data
Management

& flt

Big Data Analytics Cloud Mobile Social

—_—
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Welchen Anforderungen steht man gegenuber?

Deep Deep
Komplexe & interaktive Fragestellungen Komplexe & interaktive Fragestellungen
auf granularen Daten auf granularen Daten
) Oder
Broad High Speed Broad High Speed
Big data, Schnelle Big data, °® ® Schnelle
viele Datentypen ® Reaktionszeiten, viele Datentypen () Reaktionszeiten,
Interaktivitat Interaktivitat
[ ) [
[ J
()
Real-time Simple Real-time Simple
Neuere Daten, Keine Datenaufbereitung, Neuere Daten, Keine Datenaufbereitung,
vorzugsweise in Echtzeit keine Aggregate, keine vorzugsweise in Echtzeit keine Aggregate, keine
Abstimmung Abstimmung
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Kombination von Applikation und In-Memory-Technologie

Deep
Komplexe & interaktive
Fragestellungen auf granularen

Daten
J
Broad ° e High Speed
Big data, Schnelle
viele Datentypen Reaktionszeiten,
Interaktivitat
: ® e
Real-time Simple
Neuere Daten, Keine Datenaufbereitung,
vorzugsweise in Echtzeit keine Aggregate, keine
Abstimmung
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Hardware Innovationen
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+ Multi-Core
Grolie Anzahl an
Rechenkernen
Massive Parallelverarbeitung

Parallelisierung auf Thread-
Ebene
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+ GroRer Hauptspeicher
64-Bit Adressraum

Speicherchips mit hoher
Dichte

Starker Preisverfall
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- Speicherlatenzzeit
Kein CPU-Leerlauf
aufgrund fehlender Daten

Relevanz der Speicher-
lokalitat (,RAM locality is
king®)



Software Innovationen

Konzeptionelle Sicht

Nutzung der lokalisierten Datenablage

A 10 €

c 35 s Optimiert fir den Hauptspeicher
vermeidet Datenverschiebung soweit méglich

C 2 € optimiert fur héhere CPU-Cache Trefferraten

D 40 € vermeidet CPU Leerlaufzeiten wegen fehlender neuer
Instruktionen oder Daten

E 12 1% nutzt Hardware-Fahigkeiten aus

T e Effiziente Zusammenfiihrung von Instruktionen und Daten

auf der CPU
Orangisation entlang der Zeile
A|10| € | B |3 |% | C|2|€|D|40| € | E [12]| $

Organisation entlang der Spalte

Speicheradresse

AlB|CID[E[10]35]2]40]12]€e|s elels]
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Jetzt ist die Zeit flr die Umsetzung der In-Memory-
Innovation.

/

-

Hardware-Innovationen

Multi-Core Architektur

(8 x 8core CPU pro Server)
Massive Parallelskalierung durch
zahlreiche Knoten mdglich

Verbesserung RAM-Lokalitat

64bit-Adressraum — 2TB in
aktuellen Servern

ﬂ ‘ |\\_ 100GB/s Datendurchsatz

Starker Ruckgang
Preis/Performance

SAP SW-Innovationen
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Zeilen- und Spaltenablage

Komprimierung

Partitionierung

Keine zuséatzlichen Aggregationen

Nur Einfige-Operationen

J

In-Memory Data Management ermdglicht die Verarbeitung sehr grof3er Datenmengen im Hauptspeicher
Ergebnisse aus Analysen und Transaktionen stehen dadurch in Echtzeit zur Verfiigung.
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Paradigmenwechsel —
Welche Auswirkungen sehen wir fur die Applikationen?

Traditionell In-Memory-Computing

i [

1111 A A7

Applikation
ﬁfﬁ Yl :
6//M} Datenbank %‘/\

il | Massendaten
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Paradigmenwechsel in der Nutzung von IT- Anwendungen

bisheriger
Ansatz

Heutige Applikationen Hochperformante
fuhren viele der Anwendungen
datenintensiven delegieren

Operationen in der datenintensive

Anwendungsschicht Operationen an die
aus SAP HANA Plattform

innovativer
Ansatz
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In-Memory Computing: Mehrwerte

Echtzeit Entscheidungsfindung
Schnelle und einfache Erstellung von Ad-hoc Berichten
Zugang zu Echtzeit-Analysen

Beschleunigung der Business Performance

Hobhere Geschwindigkeit transaktionaler Informationsfliisse in Bereichen wie
Planung, Vorhersagen, Pricing, Angebotserstellung...

Ermoglichen neuer Einsichten

Abschaffung der Restriktionen hinsichtlich Analysen grof3er Datenvolumen,
Trends, Data Mining, Predictive Analytics etc.

Strukturierte und unstrukturierte Daten

Steigerung der Produktivitat
Individuell angepasste Analytic-Modelle
Business Self-Service - Reduktion der Abhangigkeit von IT

Konsum von Daten jeder Quelle

Erhohung der IT Effizienz

Management des steigenden Datenvolumens und der zunehmenden Komplexitat

j &
Geringere Landschaftskosten /
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Uberblick SAP HANA In-Memory Plattform



SAP HANA — Bereitstellung als sog. Appliance

Classic software delivery Appliance delivery

on-premise solutions kind of “SaaS on-site customer”
SAP ships only the software SAP defines the solution together with its partners
Customer is responsible for entire product lifecycle SAP & partners control product lifecycle

Setup/ Consulting Setup / Consulting

SAP Development - Software and Licenses SAP Development Software and Licenses

Support Support
(Software, Maintenance and (Software, Maintenance and
Infrastructure) Infrastructure)

Operation Operation *

HW- and Technology .
Infrastructure — ~ Infrastructure

Customer’s SAP res onsibility Partners'
responsibility P responsibility * Might be outsourced or owned by customer
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SAP HANA Appliance

SAP HANA Hardware Partners

SAP HANA Technology Partners
'/D o —— —
(intel/ ) IEE
o2,
. FUJITSU
SAP HANA Product Flavors
SAP HANA Platform Edition .élll S.élt;.
R ol v
AP HANATOBW NEC ITACHL
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SAP HANA:

HW Platforms Single Node

gigidiel

2 x 10 core Westmere EX (Intel 2 socket system)

128 GB Main memory

160 GB PCle-Flash / SSD for Log volume

1TB SAS/SSD for Data volume

3x 1GBn/wor 1x10GB n/w (trunk), Redundant n/w infrastructure

2 x 10 core Westmere EX (Intel 2 or 4 sockets system)

256 GB Main memory

320 GB PCle-Flash / SSD for Log volume

1TB SAS/ SSD for Data volume

3x 1GBn/wor 1x10GB n/w (trunk), Redundant n/w infrastructure

4 x 10 core Westmere EX (Intel 4 or 8 socket system)

512 GB Main memory

640 GB PCle-Flash / SSD

2 TB SAS/ SSD for Datavolume

3x 1GBn/wor 1x10GB n/w (trunk), Redundant n/w infrastructure

8 x 10 Westmere EX core Intel (Intel 8 socket system)

1 TB Main memory

1.2 TB PCle-Flash / SSD

4 TB SAS/ SSD for Datavolume

3x 1GBn/wor 1x10GB n/w (trunk), Redundant n/w infrastructure

Please check the SAP HANA product availability matrix for more information about the validated hardware platforms:
https://service.sap.com/pam (search for HANA)
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SAP HANA scalability

Scales from very small servers to very large clusters

N\

Single Server Scale Out Cluster Cloud Deployment
2 CPU 128GBto 8 CPU 1TB 2 to n servers per cluster Limited to developer license
Single SAP HANA deployments for Each server is either 4 CPU/512GB or 8
data marts or accelerators CPU/1TB
Support for high availability Largest certified configuration: 56 servers

and disaster recovery Largest tested configuration: 100+

servers

Support for high availability
and disaster recovery
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SAP HANA Architecture

<«+—Single host configuration——»

&
<

SAP HANA Appliance

Multi-node cluster configuration———»

SAP HANA Database

Maintains landscape information

Name Server

Holds data and executes all operations

Collects performance data about HANA

Index Server

Statistics Server

Text analysis pre-processor

Repository for HANA Studio updates

Preprocessor

—— 00— —0—

Node 2

Index Server

Node n

Index Server

Preprocessor

Preprocessor

—+ SAP HANA Studio Repository

Enables remote start/stop

+ SAP Host Agent

SAP Host Agent

SAP Host Agent

Manages SW updates for HANA
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+ Software Update Manager

I Shared persistency for fail-over and recovery
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SAP HANA Persistence:

In-Memory Data Is Regularly Saved to Disk

Data:
SQL data and undo log information

Additional HANA information,
such as modeling data

Kept in-memory to ensure maximum
performance

Write process is asynchronously
Log:
Information about data changes (redo log)

Directly saved to persistent storage when
transaction is committed

Cyclical overwrite (only after backup)

Savepoint:

Changed data and undo log is written from
memory to persistent storage

Automatic
At least every 5 minutes (customizable)

© 2013 SAP AG. All rights reserved.

HANA

Memory

Data

Information about Regular automatic

data charllges savepoints
Data
Volumes
Persistent Storage
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SAP HANA Persistence:
Regular Saving of In-Memory Data to Disk, Restart

In-memory computing is secure

The SAP in-memory database holds the bulk of its data in memory for maximum
performance, but still uses persistent storage to provide a fallback in case of failure. The
log is capturing all changes by database transactions (redo logs)

Data and undo log information (part of data) are automatically saved to disk at regular
savepoints
The log is also saved to disk continuously and synchronously after each COMMIT of a
database transaction (waiting for end of disk write operation)
After a power failure, the database can be restarted like a disk-based database:
System is normally restarted (,lazy” reloading of tables to keep the restart time short)
System returns to its last consistent state (by replaying the redo log since the last savepoint)

e

Savepoint: Continously and after each COMMIT, Power failure

Data & undo log is written  redo log is written to disk (log area)
to disk (data area)
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Anwendungsfalle und Szenarien

Technische Use Cases und deren Ubertragung in konkrete Anwendungsfalle



Technische Architekturauspragungen und -optionen

Evolution

Web Mobile

HANA

Any Source

HANA als
DataMart

DataMarts und vordefinierter
SAP-Content

Text Search, Predictive
Analysis

Operatives und agiles
Reporting aus SAP- und
non-SAP-Umgebungen

Anwendungstypen

Beispiele fur

© 2013 SAP AG. All rights reserved.

Web Mobile

SAP ERP /
NetWeaver

HANA
DB

HANA als
Accelerator

Side Car

Customer Segmentation, COPA,
Finance & Controlling (Financial
Accounting, Controlling, Material
Ledger, Production Cost Analysis)

(Open) Suite Accelerator

Integrierter Datenaustausch mit der
SAP-Losung als auch gleichzeitig
direkte Auswertung tiber SAP HANA
mdglich

Revolution
Web Mobile Web Mobile
SR Procedures
NetWeaver
Engines
HANA HANA
HANA als HANA als
Datenbank Plattform
Integrated
Existierende und neue SAP HANA Database / Dev.
NetWeaver-basierte Platform
Applikationen SAP New Apps
Suite, BW, BPC, Smart Meter ] ]
Analytics SAP Collections Insight
Trade Promotion Planning SAP Cash Forecasting etc.
Social Sentiment Intelligence Hybride Szenarien
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Data Provisioning

Was sind moégliche Quellen und wie kann man diese konnektieren?

Web Mobile

HANA ESP ETL 2 DB ETL ETL ETL
DXC Conn SLT
RS
Any Source Streaming SAP App Any App Unstructured
Any DB Any DB

ESP  Sybase Event Stream Processor
ETL Extract Transform Load Tool

(i.e. SAP BusinessObjects Data Services)
DXC Direct Extractor Connection

2nd DB Conn Secondary Database Connection
SLT SAP Landscape Transformation
RS Sybase Replication Server

© 2013 SAP AG. All rights reserved. 25



Native SAP HANA Applikationen

HTML 5 Frontend Native Mobile Apps

HANA Plattform

User Security

Application Services Management Handling

Function Library

HANA Database
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Cash Forecasting

Collections Insight

Sales & Operations Planning

Recalls Plus

ChariTra
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SAP HANA Accelerators

Web Mobile

SAP ERP/
NetWeaver

HANA
DB

HANA als
Accelerator
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CO-PA Accelerator

CRM Customer Segmentation

Financial Accounting

Product Cost Analysis

Material Ledger

Global Trade Services

Inventory Monitoring

Open Accelerator
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Aufbau einer Landschaft im Big Data-Kontext

Data Scientists / Middle Frontline
Business Analysts Executives Managers Workers Customers
Engage
Bl Tools Analytic Tools, Custom Data ~ Business
Analysis Applications Applications & Processes
Process o

8 Information Views Data Mining / %
c Predictive Analysis 7 P,
o > Oa
o -
= g E

Store = S =
= @ > Real-time
A EDW / Data Marts QO Unstructured Data Store GE) Database
4] o =
c N I
@ = T

Ingest = . c : e . :
oM ETL, Data Quality = Text Analysis Real-time Loading

Transactional Other Application/ Social Media Unstructured Machine
Databases Data Sources Content Content Data
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Vielen Dank!

Michael Rickert

Consulting Manager
Business Analytics Services

w SAP Deutschland AG & Co. KG

T +49/2102/868-403
M +49/170/2200348
michael.rueckert@sap.com
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© 2013 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.

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,
zIVM, z/0S, i5/0S, S/390, 0S/390, OS/400, AS/400, S/390 Parallel Enterprise Server,
PowerVM, Power Architecture, POWER6+, POWER6, POWER5+, POWERS5, 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 is a registered trademark of Oracle Corporation.
UNIX, X/Open, OSF/1, and Motif are registered trademarks of the Open Group.

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

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

Java is a registered trademark of Sun Microsystems, Inc.

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

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.

© 2013 SAP AG. All rights reserved.

Business Objects and the Business Objects logo, BusinessObjects, 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 Sybase
products and services mentioned herein as well as their respective logos are trademarks or
registered trademarks of Sybase, Inc. Sybase is an SAP company.

All other product and service names mentioned are the trademarks of their respective
companies. Data contained in this document serves informational purposes only. National
product specifications may vary.

The information in this document is proprietary to SAP. No part of this document may be
reproduced, copied, or transmitted in any form or for any purpose without the express prior
written permission of SAP AG.

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. Please note that this
document is subject to change and may be changed by SAP at any time without notice.

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.
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