Sun and Infobright
Delivering high-performance data warehouse
solutions that cost less to run

Highlights

Find information faster with
Infobright data warehousing
software and MySQL" database
Store and analyze more data faster
with Sun™ Storage 7000 Unified
Storage Systems

Lower administration costs with
an easy to implement and manage
solution

Scale to support 30 TB of data or
more with ease

Count on consistent query and
load performance, even as data
warehouse sizes grow

Reduce TCO with a solution built
on open source software and
cost-effective server and storage
platforms

In today’s hyper-competitive market,
being able to collect, analyze, and act on
information is essential to success. The ability
to gain strategic insight, track customer
behavior, analyze business trends, and
perform predictive analysis is a top priority

as organizations try to make better use of real-
time and historical information.

However, many companies find that resource
or budget constraints limit the ability to
provide timely answers to all the questions
users want to ask. In addition, existing
systems and solutions often fall short in
executing the complex queries that extract,
analyze, and turn data into meaningful
business information. As the amount of data
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* Handle staggering data volumes — As
more companies conduct business online,
ever increasing amounts of data must be
captured, stored, and analyzed. If solutions
cannot keep pace, valuable information can
be lost.

* Deliver real-time response—When it comes
to business, time is of the essence. Data
must be analyzed in near or real time to
facilitate rapid response and spot trends
and problems as quickly as possible.

 Perform deeper ad hoc analysis—With

competition on the rise, companies must
find ways to differentiate offerings. Firms
that perform deeper analytics across more
granular data are better able to provide
value to clients.

Sophisticated, open source data warehousing and
database software combine with innovative storage
solutions to deliver online marketing analysis performance.

increases in size, and the number of users
needing access to it grows, the problem only
gets worse.

Companies are turning to business
intelligence (Bl) solutions to help analyze
information in data warehouses and other
repositories to get the right information to
the right people at the right time. However,
traditional data warehousing solutions

are often expensive, and fail to deliver the
operational performance needed to mine
rapidly expanding data volumes.

* Keep operational costs low—Today more
than ever, companies are focused on
reducing capital costs and improving
operational efficiency. Yet organizations
often cannot afford to add compute or
storage resources to handle growing data
volumes. To be effective, firms need high-
volume, easy to implement and manage
solutions that can deliver the performance
needed while reducing ongoing
administrative effort and cost.

Bringing together innovative software,

server, and storage platforms, the Sun and
Infobright solution provides an easy to
manage, enterprise-class, highly scalable data
warehouse with low total cost of ownership.

Sun Microsystems: Solution Brief
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Infobright Enterprise Edition

At the heart of the solution is the Infobright
Enterprise Edition, intelligent open source
data warehouse software that delivers
answers at an affordable price. Designed to
handle business-driven queries on large data
volumes—without IT intervention —Infobright
Enterprise Edition makes it easy to store and
find information.

Unlike traditional solutions that require
extensive IT support to construct and deploy
databases, the self-managing Infobright
Enterprise Edition delivers rapid response to
complex queries created on-the-fly. Combining
a compressed column-oriented database

with a unique Knowledge Grid architecture,
the software can help enterprises perform
analytics on near real-time data, or with

more dynamic data. Key features of Infobright
Enterprise Edition include:

* Reduced administration costs via an easy to
implement and manage solution

* Lower storage capacity requirements with
up to 40:1 data compression

* Rapid data load times (up to 280 GB/hour)

* Fast response times for business analytic
queries on multiterabyte databases

e Constant query and load performance, even
as the size of the database grows

e Scalability to 30 TB of data and more

* Low total cost of ownership

* Integration with business intelligence tools
from Pentaho, Jaspersoft, Cognos, Business
Objects, and more

MySQL" database

A high-performance, scalable data warehouse
needs a database underneath that can handle
the load. MySQL" database is a popular open
source relational database management
system that is developed, distributed,

and supported by Sun. It delivers a fast,
multithreaded, multiuser, and robust SQL
database server that can be used to deliver
multiterabyte data warehousing deployments.

A fully integrated, transaction-safe, ACID-
compliant database with full commit,
rollback, crash recovery, and row-level locking
capabilities, MySQL database delivers ease of
use, scalability, and performance. In addition,
master/slave replication configurations and
cluster servers offer failover capability to meet
high availability requirements.

Infobright Enterprise Edition brings scalable
data warehousing to MySQL database users
through its integration as a MySQL database
storage engine. Companies with databases
larger than several hundred gigabytes, and a
need for analytics, can take advantage of the
power of Sun and Infobright technology.

By integrating with MySQL database , the
Infobright software leverages extensive tool
connectivity provided by MySQL connectors,
including C, Java" DataBase Connectivity
(JDBC), Open Database Connectivity (ODBC),
.NET, and Perl. As a result, MySQL database
users can leverage familiar Bl tools, and
reduce maintenance requirements.

Sun” Storage 7000 Unified Storage Systems
Data in the Sun and Infobright solution is
stored on Sun™ Storage 7000 Unified Storage
Systems. Incorporating an open source
operating system, commodity x64 hardware,
up to half a petabyte of storage capacity, and
industry-standard technologies, these low-
cost, fully-functional NAS storage devices are
designed to handle the demands of growing
data warehouse deployments.

Ideal for fast-growing build-outs that need

to simplify and speed administration, Sun
Storage 7000 Unified Storage Systems exploit
the power of multicore, multithreaded
processors to increase performance. Also,
advanced solid state device (SSD) technology
fundamentally changes the appliance memory
and bandwidth equation. Write-optimized,
read-optimized, and read-based SSDs are
utilized in different models to support varying
performance and reliability requirements.

Running a hardened version of the
OpenSolaris™ operating system, Sun Storage
7000 Unified Storage Systems utilize
advancements in the ZFS™ file system —

the world’s first 128-bit file system with
unprecedented manageability, availability,
and reliability features.

The ZFS file system enables a new approach
to data management called Hybrid Storage
Pools, which automatically provide data
placement, data protection, and data services
such as RAID, error correction, and system
management. By placing data on the most
appropriate storage media, Hybrid Storage
Pools help to optimize performance and
contain costs.

Sun Storage 7000 Unified Storage Systems
feature a common, easy-to-use management
interface, along with a comprehensive
analytics environment to help isolate and
resolve issues. The systems support NFS,
Common Internet File System (CIFS), and iSCSI
data access protocols, mirrored and parity-
based data protection, local point-in-time (PIT)
copy, remote replication, data checksum, data
compression, and data reconstruction.

Figure 1. The Sun Storage 7000 Unified

Storage System family.
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Sun Fire™ X4450 servers

High-performance data warehouse software
deserves a fast platform that can keep pace
with demand. In the Sun and Infobright
solution, the Infobright Enterprise Edition
software runs on Sun Fire™ X4450 servers.
Incorporating high-performance Intel® Xeon®
processor technology, these servers support
up to four Dual-core Intel Xeon Processor
7200 Series, or quad- or six-core Intel Xeon
Processor 7400 Series processors, up to 128
GB memory, and up to eight 2.5-inch SAS
drives in a compact 2U form factor. Delivering
breakthrough compute, memory, storage,
and 170 density with eco-efficiency, Sun Fire
X4450 servers are ideal for data warehouse
deployments.

Examining solution performance

Making informed business decisions depends
on fast access to business-critical data. In
order to understand the performance and
scalability of the solution, Infobright ran a
series of real world tests designed to evaluate
the ability of the Infobright software and Sun
Storage 7000 Unified Storage System to store
databases and provide fast query response
time for multiple users and servers.

Infobright Database Server
Sun Fire X4450 Server

Testing configuration

For the testing effort, a Sun Fire X4450 and a
server from another vendor were configured
as the Infobright database servers. These
servers were connected via a NFS network
connection to a Sun Storage 7410 Unified
Storage System, which served as the database
storage (Figure 1).

¢ The Sun Fire X4450 server used for primary
database testing was configured with four
quad-core Intel Xeon processors running at
2.14 GHz, 64 GB of memory, and twelve 1 TB
SATA disk drives. The server ran the CentOS
5.2 version of the Linux operating system,
and the Infobright Enterprise Edition 3.1
software.

¢ The other database server was configured
with two quad-core Intel Xeon processors
running at 3.16 GHz, 32 GB of memory,
and six 1 TB disks. The internal disks were
configured into two volumes: a 2 TB RAID-1
volume, and a 4 TB RAID-5 volume. The
server ran the CentOS 5.2 version of the
Linux operating system, and the Infobright
Enterprise Edition 3.1 software.

Infobright Database Server
Other Testing Server

Figure 2. Testing topology

Database Storage
Sun Storage 7410
Unified Storage System

e The Sun Storage 7410 Unified Storage
System was configured with two AMD
Opteron™ 2356 processors running at 2.14
GHz, 64 GB of memory, and twelve 1 TB
SATA disk drives. The system was configured
as one RAID-6 volume, providing 6.1 TB of
usable storage capacity. NFS exports were
used to provide data accessibility to the
database servers.

Testing scenarios
Two different scenarios were tested:

¢ Asingle user, single server scenario with
the database stored on the Sun Storage
7410 Unified Storage system versus a
comparable SAN unit.

e Multiple (8 to 16) users on two servers
working against the same database using
various queries. The multiple users were
simulated using the mysgqlstresstest tool.
Queries were selected and executed
randomly. All queries were weighed equally.

Testing data composition

Two databases were used to simulate typical
large-scale user deployments. A 1 TB (raw)
CarSales database represents a fictional
dealer network and their sales from March 1,
2000 to February 21, 2008. During this time, a
total of 8.0 billion cars were either bought or
sold by the dealership network. The CarSales
database used a typical star schema, with six
dimension tables and one large fact table.

A fact_sales table recorded information
about each sale. As part of a transformation
process, the dealer identifier, marketing
area, and sales area were appended to each
transactional record to form the fact record.
Since every car transaction is represented

in both sales and market areas, separate
tracking of these areas was required.
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Consisting of 8 TB raw capacity, the BL
database represented Web log analytics data.
It used a typical data warehouse star schema.
The largest fact table used 66 columns and
contained 15 billion rows. Data types included
integers, decimals, variable characters, dates,
and time stamps. When compressed, the 8 TB
of raw capacity occupied 1.3 TB of disk space.

Queries executed

Different types of queries were run on the
CarSales and BL databases. Fifteen test
queries that executed a variety of summary
queries were executed against the CarSales
database. All tests ran in 10 minutes or less.
Next, queries were executed via eight parallel
test clients, in random sequence. The queries
were repeated 100 to 1,000 times, depending
on the test run and configuration. Tests run
against the BL database included 66 queries.

Delivering fast response for multiple users
Test results show that single user tests

using the Sun Fire X4450 server and the Sun
Storage 7410 Unified Storage System using
NFS version 4 outperformed the same servers
executing queries against the same database
on a different SAN system (Figure 3). Indeed,
queries executed by the Sun Fire X4450 server
against the database stored on the Sun
Storage 7410 Unified Storage System were
up to 95% faster than those executed on the
other storage system. Average performance
increased 43%.

Multiuser, multiserver tests highlighted

the performance characteristics of the Sun
Storage 7410 Unified Storage System. In
these tests, two Infobright Enterprise Edition
instances—one on each database server—
shared the same database. Query execution in
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Figure 3. A representative sample of test results
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this configuration performed 35% faster than
queries run on a single server, demonstrating
the scalability of the system cache.

A baseline was set using the BL test
configuration, with 16 users executing queries
for two hours. The test was periodically
stopped and restarted to clear memory. After
restarting a 16 user, 2 hour BL database test
with only metadata cached, the original test
was re-executed. With both tests running,
results were 35% faster than the baseline
results —validating the use of Sun Storage
7410 Unified Storage Systems in multiserver
deployments.

Smaller scale tests were run using the
Solaris™ 10 Operating System with similar
results.

Sun and Infobright — making information
available fast

Companies looking to make better business
decisions faster and at less cost can take
advantage of a Sun and Infobright solution.
Infobright provides innovative and powerful
data warehouse technology that is simple to
manage and easy to afford. Sun continues
to provide foundation-level server, storage,
and open source software products that
make it possible to deploy a cost-effective
solution that gets the job done. Together, Sun
and Infobright deliver the performance and
scalability needed to meet rising demands.

Learn more

To learn more about the Infobright and Sun
hardware, software, and storage technologies
that can be used to create high-performance,
cost-effective data warehouse deployments,
visit sun.com, sun.com/storage, sun.com/
servers, and infobright.com.

N
22 Sun

microsystems

© 2009 Sun Microsystems, Inc. All rights reserved. Sun, Sun Microsystems, the Sun logo, MySQL, Solaris, Sun Fire, and ZFS are trademarks or registered trademarks of Sun Microsystems, Inc., or its subsidiaries in the United States and
other countries. AMD and Opteron are are trademarks or registered trademarks of Advanced Micro Devices. Intel Xeon is a trademark or registered trademark of Intel Corporation or its subsidiaries in the United States and

other countries. Information subject to change without notice.

SunWIN #561304 04/09



