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ABSTRACT

One of the biggest challenges organizations have is how they store and retrieve for analysis large
amounts of data. This problem has plagued industries for years. As data sizes grow into Terabytes and
Petabytes, organizations continue to face these challenges as users want to analyze and report on

'the whole data'. SAS has partnered with Netezza, a Data Warehouse Appliance vendor. This vendor is a
pioneer of the self-contained warehouse appliance, which contains a database, storage and SQL
processing. Each appliance contains 108 computers and storage disks to offer intelligent, massive
parallel processing with load rates of 500GB per hour, all at an economical price in comparison to
Teradata. The largest worldwide data customers such as Google, Yahoo, AOL and the NYSE had no
other choices but to look to new, innovative technology to allow them to not only store enormous amounts
of data, but to also reduce their query times from 24 hours down to 4 minutes. They outgrew the
traditional Oracle, DB2 types of environments. SAS R&D has also jumped on board to work with this
vendor to perform traditional SAS processing such as scoring 'IN' the database, hence gaining incredible
speed for SAS customers.

INTRODUCTION

This presentation will discuss and demonstrate this technology and how SAS is offering new
methodologies for processing in the database against large amounts of data.

BUSINESS PROBLEM
Many organizations have stated various challenges when accessing data:

e Access to Data is slow
e Long running queries

THE RESULT

Data analysis is constrained by the time it takes to load and retrieve the data.

Organizations adapt and only analyze the data they can get access to within a reasonable amount of time
and effort; they forego critical analysis because it is too time consuming or not possible to achieve given
their current infrastructure.

IMAGINE AN INNOVATIVE SOLUTION

Times have changed. Now an environment that offers access and analysis of data that is 25 — 500 times
faster than traditional methods exists. This allows Business Intelligence and Analytics software the ability to
get access to the data and analyze it as quickly as the business can use it. Imagine the ability to summarize
and get statistics from the organization’s data in a few minutes or seconds instead of many hours. Imagine
the ability to set up this environment in a day, not require a team of Database Administrators to run it and
allow the business community to concentrate on the analysis instead of the hassles of getting access to and
organizing the data. Imagine the ability to have real-time profile analysis of the customer against the
warehouse of data while the customer is still on the phone.

The excuse ‘we cannot get access to the data fast enough to support the business’ is now history.
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DESTINY PERSPECTIVE

As a Business and Information Technology Consulting firm, we constantly assess the vendors in the industry
and market niche they support. We work for our customers to help them answer their business questions
and support their business needs. We have found a proven, simple, cost effective way to solve the problem
of not being able to get fast access to data to make decisions — the Netezza Data Warehouse Appliance.

The Netezza Data Warehouse Appliance looks like a refrigerator that rolls into the Data Center. Each rack
holds 12.5 Terabytes of storage. For more storage, just chain a bunch of these ‘refrigerator looking’ racks
together. We believe it is simpler because all of the pieces are contained in a single rack. Many vendors on
the market require a complement of software, hardware, database technology and networking to make their
solutions work.

How can it load data at 500 Gigabytes an hour and retrieve data in seconds? It is due to its design.

DESIGN

Each Data Warehouse Appliance (refrigerator) contains (108) computers called Snippet Processing Units
(SPU). Each SPU is an integrated circuit board with a CPU, 400-Gigabyte hard disk, memory and 1 Gigabyte
Network Interface Card. Each Appliance (cabinet) contains 108 of these SPUs. This offers parallel processing
across 108 computers inside of each cabinet.

HOW IT WORKS

As the data is loaded into the Appliance, it intelligently separates each table across the 108 SPUs. Typically,
the hard disk is the slowest part of a computer. Imagine 108 of these spinning up at once, loading a small
piece of the table. This is how Netezza achieves a 500 Gigabyte an hour load time.

After a piece of the table is loaded and stored on each SPU (computer on an integrated circuit card), each
column is analyzed to gain descriptive statistics such as minimum and maximum values. These values are
stored on each of the 108 SPUs, instead of indexes, which take time to create, updated and take up
unnecessary space. Imagine your environment without the need to create indexes.

When it is time to query the data, a master computer inside of the Appliance queries the SPUs to see which
ones contain the data required. Only the SPUs that contain appropriate data return information, therefore
less movement of information across the network to the Business Intelligence/Analytics Server.

For joining data, it gets even better. The Appliance distributes data in multiple tables across multiple SPUs
by a key. Each SPU contains partial data for multiple tables. It joins parts of each table locally on each SPU
returning only the local result. All of the ‘local results’ are assembled internally in the cabinet and then
returned to the Business Intelligence/Analytics Server as a query result. This methodology also contributes
to the speed story.

The key to all of this is ‘less movement of data across the network’. The Appliance only returns data
required back to the Business Intelligence/Analytics server across the organization’s 1000/100 MB network.
This is very different from traditional processing where the Business Intelligence/Analytics software typically
extracts most of the data from the database to do its processing on its own server. The database does the
work to determine the data needed, returning a smaller subset result to the Business Intelligence/Analytics
server.

BACKUP AND REDUNDANCY

To understand how the data and system are set up for almost 100% uptime, it is important to understand
the internal design. It uses the outer, fastest, one-third part of each 400-Gigabyte disk for data storage and
retrieval. One-third of the disk stores descriptive statistics and the other third stores hot data back up of
other SPUs. Each Appliance cabinet also contains 4 additional SPUs for automatic fail over of any of the 108
SPUs.
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NEW TRENDS

Several Business Intelligence and Analytics vendors are now exploring the ability to push most of their
processing to the Netezza database, further reducing the movement of data. One of the initial offerings is in
the area of scoring in the database. This is typically a very simple process where an algorithm calculates
across a set of columns in the database. The problem is that it typically does this across an entire table that
has first been relocated to the Business Intelligence/Analytics server, hence movement of the large table
across the network. Quite often, after the scoring process completes, the table is loaded back into the
database requiring a second move of the data across the network.

Destiny Corporation, a member of the Netezza Developer Network, is developing one of the first scoring
processes that automatically takes a Business Intelligence/Analytics vendor’s algorithms and transforms
them to a compiled process that runs directly inside the Netezza database.

CASE STUDIES

NEW YORK STOCK EXCHANGE

Recently, the New York Stock Exchange purchased a 100 Terabyte Netezza Data Warehouse Appliance. One
of their challenges is not only the fact that their data needs are growing exponentially, but they need to be
able to analyze different types of data daily. Every day the Securities Exchange Commission goes onsite to
the NYSE to audit trade data on different publicly traded firms across several years. The NYSE must prepare
the data for the SEC Auditors to analyze. Using Netezza’s ability to load 500 Gigabytes an hour allows the
NYSE to load different, ad hoc data upon request, making it available to the SEC Auditors. The NYSE
offloads the data once the SEC has completed their work and new data is loaded for the next business day’s
audit. The NYSE has stated that no other warehouse infrastructure was able to support this type of business
need.

TRADITIONAL SAS BASED ORGANIZATION

One of our recent clients wanted to incorporate a Netezza Data Warehouse Appliance to reduce their multi
hour run times. They are a SAS shop and heard that SAS is looking at doing more work inside of the
Netezza Appliance. They also learned about the SAS/Access to Netezza software recently released. We
analyzed their overall processes that ran on both z/0OS and Unix using traditional SAS data sets and a
relational database. Queries against the data were slow, loading data was slow and the organization
adapted to this ‘slow’ response time by ‘modifying’ their business needs. The organization grew into
accepting that working with large data was cumbersome and therefore evolved into a culture of running
very little ‘what-if’ analysis. Some jobs would never even finish. Old reporting processes that ran for hours
remained their standard information set.

We went through several steps with the client to understand what they do and how they could best convert
to a simpler, Netezza based environment to gain the fast performance they expect. The steps were as
follows:

1. Destiny met with the client to understand their current architecture and business processes. We
looked at the size of the data, number of tables, keys, cardinality, indexes, politics and more.

2. The key design team members from both Destiny and the client came together to whiteboard how
these processes should be designed with a Netezza Data Warehouse Appliance and industry best
practices.

3. We defined benchmark targets we expected to achieve such as load and retrieval times desired,
e.g. 200 times faster than current processing.

4. We analyzed the client’s return on investment. For example, if they invest in this platform and get
drastic reductions in overall processing time, what does that mean to the business? Increased
revenue, decreased expenses, speed to market, etc.

5. We designed a best of breed approach using SAS and Netezza as a complement to each other.

6. We determined ideal load and retrieval strategies, defining what Netezza does best and what SAS
does best.

7. We finalized the IT process design to support the business needs.
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8. We implemented the new design.

9. The client saw results that were 75 — 250 times faster than their current environment.

10. The client purchased their first Netezza Data Warehouse Appliance. The box arrived on a Tuesday
and was integrated into their system by Thursday.

COMPETITIVE ALTERNATIVES

In our studies of other vendor solutions, we have seen a trend. After Netezza coined the phrase ‘Data
Warehouse Appliance’ at the turn of the century, other vendors are trying to follow. The offerings are
software based, hardware based or a combination of the two, leading to complicated solutions. Software
companies can devise the logic, but need an array of hardware devices chained together in parallel from
hardware vendors. The large hardware vendors have billions of dollars already invested in their legacy
storage technology. This is not easy to transform overnight. We have seen several vendors offering their
version of the ‘Data Warehouse Appliance’ to the marketplace, but to date, the solutions are still very
complex, require several vendors, a combination of skill sets not readily available in the industry and
several database and architect resources. Some are simply repositioning legacy hardware designs.

TEST DRIVE WITH A PROOF OF CONCEPT

Netezza is a very aggressive organization and constantly puts its reputation on the line, standing behind its
promises. Netezza will offer a proof of concept to any qualified organization with a large data business need.
The way it works is simple. The business benefit and ROI for fast data loading and retrieval are defined and
the customer identifies the data they desire to test on the appliance. The data is loaded on a Netezza box at
the customer site or at Netezza headquarters in Framingham, Massachusetts. The customer runs their
normal Business Intelligence/Analytics processes. The benchmarks are documented. Customers always see
incredible results.

CONCLUSION

In conclusion, Destiny Corporation has tracked trends in Business and Information Technology since 1987.
We have heard our customer’s issues from both a Business and an IT perspective. Living and working with
large data has been a growing challenge for our customers as data acquisition continues yielding masses of
stored data available to the organization for analysis. The storage and analysis mechanisms must adapt.
Our analysis has shown that Netezza is currently the leader as it elegantly answers today’s large data
business needs.
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E-mail: drafiee@destinycorp.com
Web: www.destinycorp.com

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS
Institute Inc. in the USA and other countries. ® indicates USA registration.
Other brand and product names are trademarks of their respective companies.


http://www.destinycorp.com/

	2008 Table of Contents


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Emulate Acrobat 4)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




