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SAP NetWeaver 2004s
Business Intelligence

BI OLAP Engine

Indexing

Query &

Response

InfoCubes

Business DataBusiness Data

BI Accelerator creates a BIA index for each selecte d 
InfoCube in advance and stores it on BIA file server

BI Accelerator answers BI queries against InfoCubes
in memory, joins and aggregates results in run time
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Name
Server
Master

3

Name
Server
Master

3

RFC
Server
RFC

Server

Index
Server
Backup

BIA
Engine

Index 
Server
Master

Index
Server
Master

BIA
Engine

Index 
Server
Cohort

Index
Server
Master

BIA
Engine

Index 
Server
Cohort

Index
Server
Master

BIA
Engine

Name
Server
Master

1

BIA Storage

Index 
Server
Cohort

One NameServer per blade 
to handle meta data 

Run as many blades as required

Typical hardware between 
5 and 50 blades



� SAP AG 2007,  Thomas Legler / 5

!����
�
���������������
������
	���"#$

Column-based storage

� Dynamic data load per attribute

� Fast scans and aggregation

Compressed storage

� Integer-coded (dictionaries)

� Several Compression methods
for AttributeTables and dictionaries

� Compression factor ~1:10-1:20

Data hold in memory

� Many standard blades

� Each blade 8 GB RAM

� Usually all data loaded to memory 
but swapped in/out if needed

Attribute Table Dictionary

DocId ValueId
1 24
2 3
3 7
4 17

ValueId Value
1 IBM
2 Microsoft

…
17 SAP

ValueId DocIdList
1 …
2 2, 5
…
17 4

Index

Single valued attribute data structure



� SAP AG 2007,  Thomas Legler / 6

!����
�
���������������
������
	���"%$

Read optimized structures

� Additional small and write optimized index for inse rts and updates

� Queries use both and merge results

� Periodical merge of delta and main data

Distributed Tables

� Can split indexes horizontally for parallel process ing

Specialized

� Currently no support for SQL, …

� Optimized for and supported by the SAP NetWeaver BI system

� Specialized operators for complex database operatio ns
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S tables contain
mappings from surrogate
IDs (SIDs) to key values: 
each S table gives map
for one characteristic

X and Y tables contain
sets of SIDs for

navigational attributes:
X time-independent,

Y time-dependent

Fact table contains
dimension IDs (dimids) for
all characteristics and for
key figures like quantity , 

profit , ...

Dimension tables contain
mappings from dimids to 
SIDs for characteristics
like customer , sold to , ...

SS

Fact Table

D1

D5 D2

D3D4

X
S

S

S

S

Y

SS S S

SS

dimids

SIDs

SIDs
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Master data can be shared by multiple InfoCubes

X3 S

Fact TableFact Table

Y2

S2

BIA Index 1 BIA Index 2

SS S S SS S S

S11 S12

SS S

S

X1 Y3

D1D1

M
as

te
r 

D
at

a

Shared
Master Data
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Data

� 10 SAP InfoCubes (star schemes)

� Each 10 million – 500 million facts

� 40 GB compressed data

� typical > 150 GB equivalent database storage

� 30-50 materialized views

� 300 involved tables

Hardware

� 10 blades

� each 8 GB RAM

� 3.6 Ghz Dual Intel Xeon
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1. Data hold in memory ���� no replication

� Many distributed operations like joins

2. Optimize for multi user scenarios

� For mid-size customer � 20 running BI-queries in parallel

3. Optimize for SAP NetWeaver BI star schema

� Knowledge about specific schema available

4. Optimize for user behaviors

� Optimize for frequently used queries

� Optimize for rarely used and ad hoc queries

5. Minimize redistributions

� Redistributions cause massive locks

6. Even work-load for each blade
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No Metadata
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1. Random Distribution

2. Round-Robin Distribution

� Each Node � same number of tables

3. CPU Consumption

� statistical data � each node � same workload (in CPU time)

4. Memory Consumption

� Each Node � same memory consumption, but independent from “actively”
used memory

5. Decentralized Distribution

� Use meta data to optimize for maximum parallel query computing

6. Join Path Optimization

� Use meta data to group small join partners and distribute large tables
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a2a1Id

d-table

d3d2d1d0 m2m1

fact table

valueid

s-table

valueid

s-table

a2a1versionref

x/y-table

valueid

s-table

valueid

s-table

hierarchy

hierarchy

Id

d-table

group by 
country
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Blade 1
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a2a1Id

d-table

d3d2d1d0 m2m1

fact table

valueid

s-table

valueid

s-table

a2a1versionref

x/y-table

valueid

s-table

valueid

s-table

Id

d-table

Blade 2

Blade 4

Blade 3

hierarchy
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Blade 4

Blade 3

Blade 2

Blade 1
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a2a1Id

d-table

d3d2d1d0 m2m1

fact table

valueid

s-table

valueid

s-table

a2a1versionref

x/y-table

valueid

s-table

valueid

s-tablehierarchy

Id

d-table
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1. Simple distributions
� Independent from data, schema and queries

� Poor performance

2. Use of statistical information
� Depends on data and queries (and schema)

� System has to collect information

� Distribution may change with different users, queri es, weekdays..

� Some very good but not deterministic results

3. Use of Meta Data
� If fixed schema is available ���� fixed distribution

� “Average” optimization for all possible queries

� Independent from specific user characteristics

� Without schema changes is no need for reorganizatio ns

� Good and deterministic results
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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, Outlook, and PowerPoint are registered trademarks of Microsoft Corporation. 

IBM, DB2, DB2 Universal Database, OS/2, Parallel Sysplex, MVS/ESA, AIX, S/390, AS/400, OS/390, OS/400, iSeries, pSeries, xSeries, zSeries, System i, System i5, System p, 
System p5, System x, System z, System z9, z/OS, AFP, Intelligent Miner, WebSphere, Netfinity, Tivoli, Informix, i5/OS, POWER, POWER5, POWER5+, OpenPower and PowerPC are 
trademarks or registered trademarks of IBM Corporation. 

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. 

MaxDB is a trademark of MySQL AB, Sweden.

SAP, R/3, mySAP, mySAP.com, xApps, xApp, SAP NetWeaver, 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 in several other countries all over the world. 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.


