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Mahindra Satyam

SAP Business Analytics and Technology
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Speed of Business Change

Years It Took to Reach a Market Audience of 50 Million

-

Radio Internet iPod Facebook
38 years 13 years 4 years 3 years 2 years

“The greatest danger in times of turbulence is
not the turbulence; it is to act with yesterday’s
logic.” — Peter Drucker, 1980

© Mahindra Satyam 2011
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In-Memory Computing

The elements of In-Memory computing are not new. However, dramatically improved
hardware economics and technology innovations in software has now made it possible for
SAP to deliver on its vision of the Real-Time Enterprise with In-Memory business applications

% In-Memory Databases

Disk Read 1 million times faster!

5 nanoseconds

Conventional Databases
Disk Read
5 milliseconds

s N \
HW Technology Innovations SAP SW Technology Innovations ~ Price per GB of Disc - Flawsh - DRAM
...... Mut Core Archiecture =+j|  Rowand Column Store
1 § (8 x8core CPU in one server)
| HEEN & ‘
{ "™™® % Massive parallel scaling with many _
Yeeeed  Dlades .Ht *  Compression
One blade ~$50.000 = 1 f@. .
Enterprise Class Server \ o
&/ I#IE Partitioning
64bit address space
. max at 2TB in current servers % ND Aggregate Tab|es
100GB/s data throughput
Dramatic decline in
price/performance [Em Insert Only on Delta
+ 4+
N A

© Mahindra Satyam 2011
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|SAP -HANA - High Performance ANalytic Appliance
- In Memory Computing

HAMA 1.0

SRR s+ oveeotiecn

st J T LY

@ m

© Mahindra Satyam 2011
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HANA Proof Points

SAP High Performance Analytic Appliance (SAP HANA) Experience the real-time Enterprise in action
SAP HANA is the engine of the real-time enterprise. It provides a A live analysis by a consumer products company reveals how
foundation on which to build a new generation of applications. enabling SAP HANA analyzes current point-of-sale data in real time—
customers to analyze large quantities of data fromvirtually any source, empowering this organization to review segmentation,

in real time. The example below showcases actual customer performance merchandising, inventory management, and forecasting

of a core reporting process. information at the speed of thought.

Runs 350x 70 | 460

fa Ste r retailers billion records

50

terabytes of data

=== @

77 minut 13 d

Before SAP HARA Wit SAP HANA 0.04 seconds
analysis response time
on any device,

anywhere, anytime

© Mahindra Satyam 2011
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Agenda

« Components
 HANA Architecture

 Loading Data in HANA
 Modeling in HANA
* Reporting on HANA

* Request Processing and Execution
 Row Store

 Column Store

« Administration — Persistence Layer

- HANA Road Map
« Licensing Overview
« T-Shirt Sizing & Costs

© Mahindra Satyam 2011

] 7



7> Mahindra Satyam

Components

SAP HANA 1.0 Landscape Including External SAP BusinessObjects Servers

AccessEndUser
Clients via Browser

Admin Client
» SAP IMDB Studio 1.0
» SAP IMDB Client 1.0

SAP ERP System SAP HANA Box

* SAP ERP System
* SAP Host Agent 7.20

End User Client

* MS Excel
» SAP IMDB Client 1.0

SBOP Enterprise

+ SBOP Bl Platform

« SBOP Bl Clients
(Explorer, Xcelsius,
Dashboard)

+ SAP IMDB Server, Client, Studio 1.0
* SAP HANA Load Controller 1.0

» SAP Host Agent 7.20

* Sybase Replication Server 15.5 + ECDA

* Sybase Replication Agent

"y
e
"
L ]
I...-
Ll ]
"
"
"y
-

SAP BW System " SBOP Data Services
« DS Designer
3rd Party System cesseall * DS Job Server

IMDB = SAP In-Memory Computing Engine
SBOP = SAP BusinessObjects Portfolio

© Mahindra Satyam 2011
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HANA
Architecture



HANA Architecture & Surrounding &> Mahindra Satyam

Business Intelligence Client Suite

Administration Modeling

Load Replication Session Management
Controller Agent
Request Processing / Execution Control Transaction
- ERPDB Replication SQL Parser Manager
Server

m Calc Engine Authorization

Manager

Relational Engines
Data Information Meta Data
Services Designer Column Store Manager

Designer Tool

Data SBO Bl4
Services Servers- Prog Page Management Persistence Layer Logger

for Clients

~ee e =
Data Volumes Disk Storage Log Volumes

VI I G G Ty G e
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In-Memory Computing Engine

Session Management

Request Processing / Execution Control Transaction
Replication SQL Parser m Manager
Server

m Calc Engine Authorization

Manager
Relational Engines
Meta Data
Page Management Persistence Layer Logger

e = -
| DataVolumes Disk Storage Log Volumes

© Mahindra Satyam 2011
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Loading Data into HANA
Options

Trigger-Based Replication SAP Landscape Transformation (SLT)
ETL-Based Replication Business Objects - Data Services
Log-Based Replication Replication Server

Administration Modeling

Connect Import Schedule View Data
Source System Meta Data Load Jobs In IMCS
( Tables into (Initial/Delta)

Create a Connection to a SAP ERP Target Select In-Memory Computing Engine (ICE) Target | SAP In-Memory Computing Studio View the Uploaded Data within the In-Memory

Schema for the Metadata Import Importing Meta Data from an ERP System Create andExecute aiDataiServices Jobito Computing Studio
Populate HANA N

™7 Select the import of “Source ren
ts” into t P-

| Objects” into a connected target |six: i
= ‘-
] =)
s
o (5] m | | ) o e ] e

© Mahindra Satyam 2011

] 13



7> Mahindra Satyam

Loading Data into HANA

Controller Write
Module Module

Load Replication N
Controller Agent

- : Session Management

ERP DB
Request Processing / Execution Control e
wox I wanager
Server
- “sarscrpe | _catcengine |

Administration Modeling

Authorization

Data Information

o e Manager

ervices el e Relational Engines
Designer Tool Meta Data
Column Store Manager

SBO Bl4
Servers- Prog
for Clients

Page Management Persistence Layer

) e ——
Data Volumes Disk Storage Log Volumes

Logger

© Mahindra Satyam 2011



Trigger-Based Replication
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SAP Landscape Transformation (SLT)

Controller Write
Module Module

R3 Load

Replication

Agent

© Mahindra Satyam 2011

*Real time

*Only n:1
«*Data transformation with
Limitation

+*No restriction to database
version or manufacturer

Request Processing / Execution Control TaRcaction
squparser | moxi o
N1 Cauics Calc En_g?le Authorization
Manager
Meta Data
Manager

Status Table

Persistence
Page Management [PRFAS Logger

==
Data Volumes ]

Disk Storage

15
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ETL-Based Replication
Data Services .
“*Delay more than 30 minutes

Sn:m
«*Data transformation

Modeling Possible

+* No restriction to database
version or manufacturer

Data Data
Services Services
Designer

Request Processing / Execution Control Teansaction
squparser | MDX: | e

s~ e« ¥ calc Engihe Authorization
Manager

3ed : -
Party Meta Data
Systems P : Manager

Status Table

Persistence
Page Management Layer Logger

=
~ Data Volumes Disk Storage |

© Mahindra Satyam 2011
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Log-Based Replication @D Mahindra Satyam

Replication Server +Real ime
*Only 1:1
P “*No Data transformation
onitor

B L ] @, H H
T Modeling '.'Re_strlctlon to database
- : version or manufacturer
: tart :

Load Controller

R3 Load

Replication
Agent

R3 Load

& Replication
Server

Request Proceusing / Execution Control Enasion

Calc Eng:he

Authorization
Manager

Status Table

Meta Data
Manager

Persistence

~ DataVolumes Disk Storage |

© Mahindra Satyam 2011
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Replication Methods Comparison

Features Trigger-Based ETL-Based Log-Based
Replication Replication Replication
Real time or latency Real time Delay more than 30 Real time
minutes
n:m replication NO YES No
(many-to-many relationship Only n back ends to 1 Only 1:1
support) SAP HANA
Table data transformation Yes, but is to be defined YES No
during replication (add or manually during project
remove fields, conversions) setup
Free of restriction to database Yes Yes No
version or manufacturer
Free of restriction to operating Yes No No
system version (separate SLT system NW720 required
required if source system (Delta
kernel < 720) queue patch)
Pool /Cluster tables supported Yes Yes No

© Mahindra Satyam 2011
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Modeling in HANA

Business Intelligence Client Suite

Modeiing 2= s D 5

Load Replication Session Management
Controller Agent
Request Processing / Execution Control Transaction
ERP DB Replication SQL Parser m Manager
Server

m Calc Engine Authorization

Manager
Relational Engines
Data Information Meta Data
Services Designer
Designer Tool

Data SBO BI4
Services Servers- Prog Page Management Persistence Layer Logger

for Clients

. ) g
Data Volumes Disk Storage ~ Log Volumes

© Mahindra Satyam 2011
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SAP In-Memory Computing Studio
Look and Feel

[® Information Modeler - - SAP In-Memory Computing Studio =1 |

File Edit Mavigate Window Help

= (R [ O 5 WE administratio... |5 information ...

g i : = O || quick Launch 33 =0
= e v
§ ii @' E @ H= Hi1 (DO48376) HAMAZ, PAL,SAP.CORP 00 E
5--1F‘}, HN1 (DO45E376)
o FL Hanaz 0o Welcome to Information Modeler
- Default Catalo
=-EL H1 (SYSTEM)
F‘* Hile New Functions
[-logs Default Catalog f ) )
- Infarmation Madels T Aftribute View 23 Impart
W Analytic Wiew 5 Export
F Calculation iew &1 Data Pravisioning
ﬂ':" Anadic Privilege 6L Sl Editor
Lt Activate
Setup Documentation
[5] Configure Modeler [E] Quick Start Guide
& configurs Import Server [Z] Understand Modeling in the in-memary computing studio
“E Default Model Parameters [E] Mew Features in this Perspective
Generate Time Data
Quick Launch ]
] Properties E2 = Y =0
Properties are not available.
4| | »
J E<> 0 items selected J "__@

© Mahindra Satyam 2011

] 21



7> Mahindra Satyam

Modeling in HANA

Administration Modeling

Import Provision Data Create Deploy Consume
Meta Data Load Jobs Information Information Information
Tables into HANA (Initial/Delta) Model Model Model

Data
Attributes : Descriptive Data ( Also known as Characteristics in BW terminology)

Measures : Data that can be Quantified & Calculated . ( Also known as Key
Figures in BW terminology)

Views
Attribute View: i.e. Dimensions
Analytic View : i.e. Cube
Calculation View: Similar to virtual providers with service concept in BW

Hierarchies
Leveled — based on Multiple Attributes
Parent Child Hierarchy

Analytical Privileges — Security Objects

© Mahindra Satyam 2011

[ — 2



7> Mahindra Satyam

Modeling in HANA
Attribute View

3 Quict Launch |4 LOCATION,00.5

. student00 LOCATION_(0  Hn1 I01080) HANAZ PAL SAP.CORD 0

Attributes add context to Data w ' Fi—
Attributes are modeled using Attribute Views e [ o ommcuicon
Can be regarded as Master data Tables S M-

Can be linked to fact tables in Analytical views [

L] 3] =429

Data Fowndation Hiesrchies

Set Table Table Join Select Create Save
Selection and Attributes Hierarchies &
Properties Preview

Parameters

= B e LU EE T
I [ |2 = values
vvvvv PR M fie | [¥/SALES_voLuME
Lo | =t | PG i s
=l PO G Pl e :
Il AT AN :
fseyhbe Bl {| = Eross customer N | :
T g TSI S F= bl =
: = = = L= —— —— —— It fit — “

© Mahindra Satyam 2011

[ — 2



7> Mahindra Satyam

Modeling in HANA

Analytical View can be regarded as Cube
Multidimensional modeling

Fact table joined against modeled dimensions m
Analytical Views do not store data i R

Data is read from the joined tables Wm
Joins and calculated measures are evaluated in runtime
Master data for MDX/BICS are stored in system tables

Set Table Table Join Select Create Save
Parameters Selection and Attributes& Restrict &
Properties Measures Measures Preview
Attribute
Data Views
_Table Foundation _ N/
Tab ,Data Foundation : Tab ,Logical View _

w fichard test RB_SIMPLE_TEST_VIEY. /WR1iDIS1516) 18854101 - i (] '_ worichard test RE_SIMPLE ALEST VIEW Wit [D0S1516) (485410, & &= a
o T SWPLETe VW 4 Cumonen oy L
i o) o — s
b |4 - 100% 5 J_' : '

| Data Founc tion | Logica! View|

ms & I} |
© Mahindra Satyam 2011
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Modeling in HANA
Calculation View

Calculation view are used to create your own data foundation using database
tables, attribute views, analytic views and calculation views to address a complex
business requirement.

For example, Compare the sales of product in a particular region for the last two years.

Data
Preview

Execute
Assign Attr
& Measure

Write
SQL
Statement

Define

Function
(I/0 Structure)

Table
Output
Structure

Set

Parameters

7 Exportiiodel Log 12408R0AE50n | QuickLaunh | LOCATION 01

{ L (OP T
Croate a Calculation View Gl MEEEEST™0 Towled [TEpuaman [Tod-moem s HN1 (STUDENTOO) HANAZPALSAPCORP 00 W
i B Calculation View Name should contain only alphabets (a-7,A-7), | f £Iﬂﬂ§3§2 | HN (STUDENTOO) tarabyilsapconp 0 "SQL :
ntmbers {0:9) of i afEGre () et DROF FUNCTION "STUDENTO0","CE_PLAN RCTURL 00 (UM
N 5 | ginue View Mt = = o mm
ame: ﬁi:i;::; SY5.5,CE CE PUN ACTUAL 0 T CRERTE FUNCTION STUDENTO0.CE PLAN ACTUAL 00 [ OUT 0Uf ‘
Description: 2 t
;.l = ) i 5 Colums G St BEGIN LANDX
SnCion e omson ihn R . GROSSREY
9/ Create New Function Pl s Colarn Table Calin SlhiType i -7 5&[{5[}[[
N T s ) @ hw JATHE ETIR VARCHIR o L /MR
) "
Choase Schemart | _GY5 BIC - imzwu Wi HAN R B "EPRODUCT_DOSMATHR™ as "MATHR', VKRG PRODVAR
e : ‘ ficlo 1460 VARCHA Fl WELOCATION DOGEINNR® as "KUNHEY,
+_ Use an Existing Function - . EEWS’QE_‘;‘;,WC![CEHMWLUHN LAnDe LANX VARCHAR b "ELOCE (0SEEGIO" as "REGIO", “APLKI  (THEREKP
LT e z RS o oL AR e SLINTLY as “LANDRY T
A BLAN ACT | it} il ATION [0FLAKD1" ae g
I %x;::gigb:ﬁ%m::a e ; VARCHAR 4 "ELOCATION DOS0RTOL" as "GRTOL", | GOV & Aot ! NETREY
St ey H?un'cnom o o ol VARCHAR i "KFERIO" as "FBRIO, n FLITERER ch
) B e 2 w2 "EVKORG" a8 "VKDRG", :
i i ] DECIVAL i 0" as "KELIKE", L
) 0¢ DECIVAL i s {"GrossRevenns”) as "GROSSREVY, ] ;
L@
;jgsvsw i D A DAL by sum("salssDeduction”) as "SALESDECY, é’ A s Brute
R 5 " £f DECIMEAL i sum("PreductionVariance™) as "ERODVAR", .
:dg-m-glc il i} DEChAL I sum("OtherExpenses”} as "CTHEREXE", ‘l‘\ Aeld by Measure
@ Gnacl rﬂ:m:mo G CElAL b sum ("¥=tRevenue") as "NETREV", k
- g8 515 STATETICS 5 Dt TR i oumi"Mi®) ag "cm".”
= ] T

© Mahindra Satyam 2011
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Reporting

S
Client Suite

Administration Modeling

Load Replication
Controller Agent

ERP DB

Session Management

Request Processing / Execution Control

Transaction
Manager

SQL Script Calc Engine

Replication
Server

Authorization

Data
Services
Designer

Data
Services

Manager
Meta Data
Manager

Logger

Relational Engines

o sore JI cotonn siore

Information
Designer
Tool

SBO Bl4
Servers- Prog
for Clients

Page Management Persistence Layer

© Mahindra Satyam 2011
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Data Volumes
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Various Interface Reporting Options

Reporting Interface Options

Business Intelligence Client Iulh

ODBO -(OLEDB for OLAP)
Microsoft-driven specification for
multidimensional(cross-tab style)reporting
* Requests are sent to the database via
MDX(Multi Dimensional eXpression
language)

ODBC-(Open Database Connectivity)-
Microsoft-driven specification for
relational reporting .Database requests
are made via SQL(Structure Query
Language)

JDBC —(Java Database Connectivity)-
Relational reporting drivers specified by
the Java community.

SQLDBC is SAP native database SDK

BICS-BI Consumer Services

* This is the common driver technology
used by SAP Business Objects Analysis,
Office Edition for connectivity to SAP
NetWeaver BW

© Mahindra Satyam 2011
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Reporting Interfaces

Business Intelligence Client Suite

© Mahindra Satyam 2011
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Reporting on HANA with Business Objects 4.0
Information Designer Tool

Create
New Select
Project driver Test

o 9T 9 9 9 9

Establish New Connection

Create Define
Connection connection

parameters
Create Data Select
Foundation Connection

Create O O O O

Data Foundation (s/msource)

Select Design Data
Source Foundation
Create Consume
Business Select Data Business
Layer Foundation Layer

Create
Business Layer ( Universe) ° 9 9 9
Assign Design
Name Business
Layer

© Mahindra Satyam 2011
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Request Processing and Execution

Client Suite

| Ty B Tib
e g T ’ F= 4 ] ol o
Administration Modeling i — . :

Load Replication Session Management
Controller Agent

S——- Request Processing / Execution Control
ERP DB Replication SQL Parser m
' Server
SQL Script Calc Engine

Relational Engines

Data Information _
Services Designer Column Store

Designer Tool

Transaction
Manager

Authorization
Manager

Meta Data
Manager

Data SBO Bl4
Services Servers- Prog Page Management Persistence Layer : Logger
for Clients

~ e .
- Data Volumes Disk Storage

© Mahindra Satyam 2011
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- | . Conceptual View
(e ) (= )Car ) Gz P
L, .‘-. Shate _.,-'" l | B U a0E mads

: -Standard SQL
Coonpler e iy ‘ compas ‘ Processed directly by DB engine
! | ! |
Caleilatian Mods|
( —— ) SQL Script , MDX and planning engine
oo — interface
oF Domain-specific programming languages
o or models
m— L:(““"”“j Converted into calculation models
cak Engne Calc Engine
Create logical execution plan for
| B ; calculation models
o Execute user defined functions
e #;: Relational engine
T DB optimizer produces physical
o *-f execution plan
AP“' 4); Access to row and column store
i ca— || Emem
Store E} J

© Mahindra Satyam 2011
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Row
Store

© Mahindra Satyam 2011
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Row Store - High Level Architecture @ Mahindra Satyam

Hana Cliants (Application Server, Analyics Technology, etc) ]

Row Store

50L Serpt

*One of the relational engines

Calc Engine

Optimizer

Interfaced from calculation /
execution layer

sk Based - Pure in-memory store

Store n Memary
Store Object

f:) Store . ]
| [ata Aging Marager 'PGI’SIS’[GHCG managed N

persistence layer
L) ® L)

( Data Yolmes ) I}iskarage( Tranzaction Log Volumes )

© Mahindra Satyam 2011
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Row Store Architecture

Row Store - Block Diagram

Execution Layer

Record YW Transacton
@-"# “?w
Locks

™
- A l
v Int=rmediate
Resiilts
Row Stor=

- “\\
Transactional

1 Wersinn Mermory

0
K

White Operations f_

)

§
:

)

o=

1”|
|| Read
| T Operabiona |
II |
=
Q“'ﬂ e
Free Pages, P,
GE&E%& Mﬂ‘gﬂ'
4
e Version Memory S ———
— | comobesn [ | e
P
Checkpoim o )
= Whrikar
Log Repay
Lindo Agent
Wiite imuoks By Wit
el P B vC) pages (‘H‘ ¢
Persistemce Layer

0.

© Mahindra Satyam 2011
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Row Store Block Diagram

Transactional Version Memory
Contains temporary versions
Needed for Multi-Version Concurrency
Control (MVCC)

Segments
Contain the actual data (content of
row-store tables) in pages

Page Manager
Memory allocation
Keeping track of free/used pages

Version Memory Consolidation
Think ,garbage collector for MVCC*

Persistence Layer
Invoked in write operations (log)
And in performing save points
checkpoint writer

36



Row Store Architecture

Mainly go into “Transactional Version

Memory”

“INSERT” also writes to Persisted
Segment

Recent
versions of
changed
records

Moves “visible version”
from Transaction Version
Memory into Persisted
Segment (based on
Commit ID)

Clears “outdated” record
versions from Transactional
Version Memory

© Mahindra Satyam 2011
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Contains data that may be seen by any
ongoing transaction

Data that has been committed before
any active transaction was started)

/

Transactional

Main Memory

Write Operations

Version
Memory

Persisted
Segment

N
Z

Read Operations

.

4

Version Memory
Consolidation

Data that
may be
seen by all

active
transactions

Row store tables are
linked list of memory
pages

Pages are grouped in
segments

Page size: 16 KB

37
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Column Store

sana Clients (Acpication Server, Analytics Tochnology, etc)

S0L Serpt And Evecution Conirol

Calc Engine

(Optimizer

Execution Layer

Disk Baced
store n Memary
Obyect

O Store
[ata Aging Marager I

0 0 0
Persistence Layer
Page Management Looger

Disk Storage ( Transaction Log Yolumes )

© Mahindra Satyam 2011
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Column Store
*One of the relational engines

|nterfaced from calculation /
execution layer

*Pure in-memory store
*Persistence managed in persistence layer

*Optimized for high performance of
read operation

*Good performance of write
operations

Efficient data compression

39



Column Store Architecture

| S0L Procsssor | |

Calc Engenes |

ey "
{search) 4) v

Virte l:J .
Fequest r- L

| Column Store Optmizer |

5%

| CHLAF Cipiirmizer |

7> Mahindra Satyam

Column Store Block Diagram

Optimizer and Executor
1 Handles queries and execution
plan

@ Main and Delta Storage

[ Galumn Siore -
v Ewacution Plas
|_ Column Stons Exccutor |
L]
1 v
- Cpeerators optrmioed Ciodurren Siore Oiperabons
| Sandand Cpadaos | o CH_AR [Flead)
-
"
l 1_.:'_
= s isheni
Wi Filber
Tran=achon
¥ e
£ ormimlmad
Wiew -
Wlaraeger 4
Per Transashon
Chuange
Information w
rAns3cbon
Stabus
Wirte man and ok s 2
dafta log wirtual ) w Load mhie 3w () w Wrie dali leg 2I::I
files
Peruisionce Layer
- - -
5 Femimtencs Interfacs E Logger

(rb.'ﬂh"lani-'!e) (n.frm:lll:l-e-lt'\ Liog
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o Compressed data for fast read
Delta data for fast write
Asynchronous delta merge

3

Consistent View Manager

4
Transaction Manager

Persistence Layer
5
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Column Store Architecture @ Mahindra Satyam

Enables high compression and high write Only in delta storage because write optimized.

performance at the same time The update is performed by inserting a new

entry into the delta storage.

{Dumpr&ssedﬁ\ I/ Main Memory \ Write

and . optimized
Read Write

optimized j‘\\ Operations

| Main |t\ Delta )

‘|, J, Always have to read from both
Compression by creating _ main & delta storages and merge
e .- i Read Operations
dictionary and applying further the results.
compression methods \ 4 Engine uses multi version
Speed up concurrency control (MVCC) to
= Data load into CPU cache ensure consistent read operations.

m Equality check - Search

The compression is computed < i
during delta merge operation. ee next slide

© Mahindra Satyam 2011
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This answers the frequently asked question:
"Where should | put a table — row store or column store?"

m Information Modeler only works with column tables

m Replication server creates tables in column store per default
m Data Services creates tables in column store per default

m SQL to create column table: "CREATE COLUMN TABLE ..."
m Store can be changed with "TALTER TABLE ..."

Administrative tables in row store:
m Schema SYS — caches, administrative tables of engine
m Tables from statistics server
Administrative tables in column store:
m Schema _SYS_Bl 2 metadata of created views + master data for MDX
m Schema _SYS_BIC = some generated tables for MDX
m Schema _SYS_REPO — e.qg. lists of active/modified versions of models

© Mahindra Satyam 2011
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Administration
( Persistence Layer)



Persistence layer @ Mahindra Satyam

Load Replication Session Management
Controller Agent

Request Processing / Execution Control Fraraaiion
ERP DB Replication SQL Parser m Manager
Server
m Calc Engine Authorization

Manager
Relational Engines
Data Information Meta Data
Services Designer m
Designer Tool

Data SBO Bl14
e ruires Servers- Prog Page Management Persistence Layer

for Clients

| Data Volumes Disk Storage  Log Volumes

© Mahindra Satyam 2011
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Persistence Layer

Main Memory is volatile. What happens upon...
m Database restart?
= Power outage?
m ...

m - Data needs to be stored in a non-volatile way
Backup and restore

SAP in-memory computing engine offers one persistence layer which is used by row store and
column store

m Regular “savepoints”
— full persisted image of DB at time of savepoint

m Logs capturing all DB transactions since last savepoint (redo logs and undo logs written)
— restore DB from latest savepoint onwards

m Ability to create "shapshots”
— used for backups

© Mahindra Satyam 2011
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HANA Road Map

“Transformation”

Longer Term
“Innovation®
Mid-term /
HANA 1.0 One Store for Data and
Analytics
/ Next generation applications » HANA only persistence layer
_ * SAP BW fully running on HANA  for SAP Business Suite
In-Memory Analytics ; i
_ * HANA 1.5 platform for IMApps ~ * SAP Business Suite
¢ * HANA 1.0 Real-time . Busi Suit HANA  optimized for In-Memory
= operational analytics with = SUSINESS SUIle runs on
- HANA 1.0 * Further optimization of Bl 4.1
-8 - Complete Bl Suite with Bl Suite for HANA
Q 4.0 (Aurora) runs on HANA + Industry and LOB Business
Analytics Solutions “BAS”
[ * Flexible real time * Real-Time operational planning  * Reduced landscape
= analysis of operations at and simulation capabilities: link complexity
- non-aggregated level to execution « Value chain transformation
@ * Primary persistence and
optimized for SAP BW

© Mahindra Satyam 2011
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Licensable components

A : Required Licensable components

. 8 ® | i

SAP HANA SAP Named TOTAL Hardware

(standard / extended) Users Software cost Sold separately
by H/w partners

B : Additional Licensable Components (when available)

% & il 2o 3

SAP BOBJ & &
Bl Solutions SAP Named HANA HANA
(Package / Ala-carte) Users Premium Content’ Applications’
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Thank you

mahindrasatyam.com

Safe Harbor

This document contains forward-looking statements within the meaning of section 27A of Securities Act of 1933, as amended, and
section 21E of the Securities Exchange Act of 1934, as amended. The forward-looking statements contained herein are subject to
certain risks and uncertainties that could cause actual results to differ materially from those reflected in the forward-looking
statements. We undertake no duty to update any forward-looking statements. For a discussion of the risks associated with our
business, please see the discussions under the heading “Risk Factors” in our report on Form 6-K concerning the quarter ended
September 30, 2008, furnished to the Securities and Exchange Commission on 07 November, 2008, and the other reports filed with
the Securities and Exchange Commission from time to time. These filings are available at http://www.sec.gov
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