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Reality: Information Explosion

Gartner - Enterprise data will grow 650% over the next five years, with 80% of

t hat data unstructured émeaning that
sources (point of sale, shipment tracking records, etc) as well non-traditional (e-
mail, Web content, documents etc) performance.
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SAP driving innovation: PROCESSES
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SAP driving innovation: INFORMATION
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SAP driving innovation: CONSUMPTION
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Data | current state
Issues: latency, high cost, complexity
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Data i future state
Benefits: speed, low cost, simplicity
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n-Memory Computing

Conventional Databases
Disk Read
5 milliseconds

In -Memory Databases
Disk Read
5 nanoseconds

Bl Applications Benefit

From In-Memory Technology Improvements

Garnar AAS Gora Ressarch Nota G00141540, urt Schiogel, Mark A Bayar, Ancraas Bicrar, Bl Hostmann, 2 Ociobar 2005 R2057

AN%E0T

emand for fast queries against blg dawmsets,

‘coupled with lower-priced 64-bit computing,
will Increase the use of In-memory technology.
Loading detslled data Into memory for reporting
and analysis reduces the need for aggregate dats
SHUCHITEs — 8 Key Part of Most DUsINess
Inteliigence deployments.

'WHAT YOU NEED TO KNOW

Crganizations will INCOrporate In-memory technalogy
Ino thelr business Imedligance (B1) applications 1o
opamize periormance and fiexiblity. in pamiculer, In-
memary technalogy wil be appliad 1 BI appilcations
that require analyzing large amounts of etElec data,
=uch &5 Wb analyiics, point of sale and radis
frequency kentficaton. Az mare Bl and databass
vendors embvace this approach, organtzetons wil
find It e&sier 1o convert B applications basad on
traditonal disk aggragation technigues.

STRATEGIC PLANNING ASSUMPTION(S)
2012, 70% of Gloal 1000 organizations will kad

detalled data Into mamory &5 the primary method ta

opamize I applicagon performance (0.7 probatiity).

ANALYSIS

Ahough It s possible 10 wrhe ad hoc repons that
query the detalled level of the oais warshouse (or
even a mimored copy of &n cperational database),
this practios runs the risk of poor query performance.
To remedy this problem, [T arganizatons typleally
bulld & ¢am layer opimized for query pariormance.
This performanca layer typically takes one of two
formes: genorMalized SEr schemsas or
mumdimensional onibne analytical programming
{OLAP) cubes. The key Ingredient In elther approach
1510 bulk! 2 spaciaiized Cala STUCTUTE that Improves
performanca by aggregating Informetion and
performing calculations In aovance. IT organizations
have Investad enormous BMmounts of $me 10 buld this
performance layer. Al the same time, Bl platiorm
Vendors Nave devated significant (esowces 1o ensure
that thel 100ls can EclitEe both Bpproachss.

These efforts are wsually sUCCesshul a1 Improving

periormance; however, ey create oiher challanges:

= The reguirament of bulling an aggregae layer In
advance diminishes the promise of selt-sarvice BL
USers Must walt for thelr IT organizations 1o bulld
1he parformance Ieyer betore analyzing the dara.
In aodition, wsers are Bmitad  expiora only the
speciaized dam STUCUres If thay axpact ©
malniain good gquery periarmance.

= The aggregaie layer must be re-calculzad with
updatad dara. IT organizetons fraquenty complain
1hat this process can 1ake saveral hours and,
heretore, diminishes the frashness of the
Information.

= Bulkling and maimaining the aggragats layer 1akes
a significant amount of IT resources that could ba
appiled 10 more-productive aciviles.

To avokl thase probiams, some organtzations nave
embraced & gHsrent archiecire 1o optmize 8|
appiicalion perigrmance. Instead of puliding an
agoregets |ayer, detalled data ks loaded Into memary
Whers calculBNons ars periormed “on the fy” at guery
time. Our research Indicaies that quary penormance
L=ing this Ir-memary method s often Just a5 tast &5
o tamiar than raditional Bgorepars-Dased
archieaures. I-mamory technology not only
Tetrleves the data fasier, bul It k50 perorms
calCulaTaNs on the Query resulls much faster than
isk-basad epproaches. Therafora, with In-memory
1echnology, Users can frealy expiore detalied dam In
&N uristered manner wihout the Imhstions of &
cuble of Bggregats Ehis 1o receive good
performanca.

Unal racenty, In-memory technology has mostty besn
& 1actical, SSldom-usad Spproach because of
NUMEDUS CONSIEINE. AS thase conswrains are
Temoved, In-memary technoiogy In B1 applicatons

wil becoms more widely adopad. By 2012, T0% of
Global 1000 organizasons will icad detalled data Into

Gartner

, 70% of Global 1000 organizations will load detailed data into

y
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A Shift of Frontiers in Computer Science
Freely Adapted from Jim Gray, Turing Award Winner 1998

Tape is Dead
Disk Is Tape
Flash is Disk
RAM Locality is King
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Thinking In-Memory

Delegation of data intense operations to the in-memory computing

Todayos applicatijons
execute many data
intense operations in Application Layer

the application layer

Data Layer

High performant apps
delegate data intense
operations to the

in-memory computing

In-Memory Computing Imperative - Avoid movement of detailed data
- Calculate first, then move results
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Speed-up Existing Work

SAP High Performance Analytic Appliance (SAP HANA)

SAP HANA is the engine of the real-time enterprise. It provides a
foundation on which to build a new generation of applications, enabling
customers to analyze large quantities of data from virtually any source,

in real time. The example below showcases actual customer performance

of a core reporting process.

Runs 350x
faster

77 minutes 13 seconds
Before SAP HANA With SAP HANA
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SAPIn-Memory Appliance (SAP HANA

SAP High-Performance Analytic Appliance

SAP HANAE
In-Memory software + hardware
BICS] SQL SQL | MDX Data Modeling and Data Management

Real-time Data Replication

SAP BusinessObjects

Other Applications

SAP HANA SAP B_gs_inessObjects Dat_a Servicc_as for ETL
capabilities from SAP Business Suite, SAP
NetWeaver Business Warehouse (SAP NetWeaver
BW), and 3rd Party Systems

In-Memory Computing Engine

Capabilities Enabled

: _ Analyze information in real-time at
Calculation and Modeling d d d | | f
IR ine Studio unprecedented speeds on large volumes of non-
aggregated data
Reali Time - Create flexible analytic models based on real-

Replication s time and historic business data
Services

Foundation for new category of applications
(e.g., planning, simulation) to significantly
outperform current applications in category

Minimize data duplication
SAP Business SAP NetWeaver 31d part
Suite BW y
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The Inflection Point
In-Memory Computing

Today Tomorrow Hardware Software
- . A
Multi-core architecture ‘ > “ Partitioning
Massive parallel scaling |
| ,4 -
64-bit address space | Tohlc A
Upto 2TB main memory r ‘
100GB/s data throughput 4 2
Insert Only
_F on Delta
10X compression + 4+
Massively parallel
processing

v
> " 4 Compression
P

Virtually unlimited size
Fast prefetch

Volatile and/or persistent
} Row and
j Column Store

Discrete Integrated
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SAP SW Technology Innovations

+ I]:m In-Memory Column = Fast Queries
Row and Column Store
4
» e Compression 5 8 20x
1 ]
i Partitioning Analyze Large Data Sets
»Iiiii In-Database Computing Complex Computations

—— No Aggregate Tables Flexible Modeling
J.”_ = No Data Duplication
|_|_ J Real-Time Replication Fast Data Loads

+ Insert Only on Delta
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What Are Customers Doing with {klemory?

Pricing Acceleration [N 2
Agile Datamart / Data Hub ‘_ 3
Manufacturing Efficiency Tl 1
Network Analysis | 0
Margin Minder - 2
Custom _ 4
Financial Analysis — 8
Operations Performance — 4
Inventory Visibility _ 6
Spend Analysis - 2
Sales Analysis | 16
CoPA G
CRVM N 3 |
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SAP In-Memory Appliance (SAP HANA)

Speed of thought Demo

SXBlllon

rows of data



http://ideshana06.phl.sap.corp:8080/explorer/

SAP HANA Customer Testimonials
Highlighting Value and Benefits

Adobe Click Here  Adobe is using SAP HANA to analyze a large volume of SAP HANA
"‘ complex data to gain business insights into software piracy, SAP Business
and to develop preventive strategies and explore significant Objects Bl
Adobe revenue recovery opportunities.

Infosys Click Here  Infosys utilizes SAP HANA to understand profitability by SAP HANA
project, comduamnmnaflfwlsats on t
|nf05yS revenue and cost data. The company was able to explore
and interact with key wvari al
profitability at all levels within the company.

BASF Click Here  BASF, a German-based chemical company, uses SAP SAP HANA
O -BASF HANA to speed response times from minutes to seconds, SAP BWA
IS and improve data reliability to optimize their business

Bosch Siemens Click Here  BSH is using SAP HANA to better adapt to customer needs. SAP HANA
BSH, with SAP In-Memory Computing, can now perform

simulations and create business forecasts in seconds rather

than days.

Centrica Click Here  Centrica supplies gas and electricity to millions of homes SAP HANA
and businesses and offers a wide range of energy services.

Centrica uses SAP HANA to process and analyze vast

amounts of data generated by its smart meter technology.

centrica
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http://www.sap.com/demos/richmedia/media/adobe-hana-customer-testimonial-video.epx
http://www.sap.com/demos/richmedia/media/infosys-hana-customer-testimonial-video.epx
http://www.sap.com/demos/richmedia/media/basf-hana-customer-testimonial-video.epx
http://www.sap.com/demos/richmedia/media/bsh-hana-customer-testimonial-video.epx
http://www.sap.com/index.epx

SAP HANA Customer Testimonials
Highlighting Value and Benefits

INTEL ClickHere  SAPa nd | n tinaovadion efforts with In-Memory SAP HANA
Computing on Intel processors, is a game changing
(i@ technology. SAP HANA reduces database query time from
77 minutes to 13 seconds, a 355x improvement in
performance, when run on the Intel Xeon processor 7500.
Lenovo Click Here  Lenovo uses SAP CRM today and plans to use SAP HANA SAP HANA
to process 1.8 million contract records with multiple SAP Business
lenovo attributes in less than a second, simplifying IT and reducing Objects BI
TCO.
Medidata Click Here  SAP HANA helps Medidata improve the way their clients SAP HANA
manage clinical trials process to have real-time analytics
2] available immediately, bringing value to every level within
—_— the clinical trial management process.
Nomura Research  Click Here  NRI, a research and consulting services provider, is able to SAP HANA
Institute use SAP HANA to analyze traffic information in Tokyo, and
(NRI) NRI - gained the ability to search through 360 million data records
‘ approximately 1 second
T-Mobile Click Here  T-Mobile plans to use Strategic Workforce Planning SAP HANA
application on the HANA platform to make real-time SAP Strategic
decisions very quicklyd 66 million calculations and returned Workforce
T - -Mobile- the results in seconds to allow for immediate business Planning
decisions.
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http://www.sap.com/demos/richmedia/media/intel-hana-customer-testimonial-video.epx
http://www.sap.com/demos/richmedia/media/lenovo-hana-customer-testimonial-video.epx
http://www.sap.com/demos/richmedia/media/medidata-hana-customer-testimonial-video.epx
http://www.sap.com/demos/richmedia/media/nri-hana-customer-testimonial-video.epx
http://www.sap.com/demos/richmedia/media/t-mobile-hana-customer-testimonial-video.epx

SAP HANA Customer Testimonials
Highlighting Value and Benefits

CISCO Click Here  SAP and Cisco are working together give customers the SAP HANA
ability to make better decisions faster. With in-memory SAP Business
technology, and specifically SAP HANA, users have the Objects B
ability to simplify the effective delivery of high-value SAP BWA
information to business decision makers

Colgate Click Here  Colgate uses SAP HANA in their Mexico branch to manage SAP HANA

their sales profitability and analysis reporting, where now
sales reps can run reports with real-time results up to 100-
300 times faster driving immediate business impact.

Deloitte Click Here  Deloitte is gaining clear and immediate insight into its SAP HANA
current liquidity and cash flow information using SAP
HANA.

Hilti Click Here  HILTI is leveraging SAP HANA, to provide better flexibility SAP HANA

and performance for reporting and analysis across multiple
areas of the business based on millions of rows of data.

P&G Click Here P &G, the worl dbés | argest coi SAP HANA
use SAP HANA to build the next generation of financial
planning and reporting applications, with speed that
completely transforms what is possible today.
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http://www.sap.com/demos/richmedia/media/cisco-hana-customer-testimonial-video.epx
http://www.sap.com/demos/richmedia/media/colgate-hana-customer-testimonial-video.epx
http://www.sap.com/demos/richmedia/media/deloitte-hana-customer-testimonial-video.epx
http://www.sap.com/index.epx
http://www.sap.com/demos/richmedia/media/p-and-g-hana-customer-testimonial-video.epx

