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Scope
This paper describes  the results from functionality and basic performance testing of
SQL Server 2005 Analysis Services leveraging Teradata v12. This paper is targeted

at Business Intelligence ( BIl) administrators, system integrators and database
administrators . Readers are expected to have a basic understanding of the features
of the Teradata Database = Aggregate Join Index  and Microsoft SQL Server 2005
Analysis Services products.
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| ntroduction

The goal of this paper is to document lab environment efforts identif ying the key
architectural design strategies of a combined Teradata Relational Database and
Analysis Services solution in a ROLAP environmen t. The objective of the lab

enviro nment tests are to benchmark and understand the .NET Data Provider for

Teradata v1.02 and Analysis Services 2005 components with respect to functionality
throughput requests and response time .

Lab environment exercises that were performed focused on prel iminary benchmark
tests using a 100GB database, andthen tune d the system to get optimal results
based both on a Teradata Database v2R6.2.1.3 and Teradata v12.0 backend using

the .NET Data Provider for Teradata v12.0 in both cases. Also part of this testi ng

was to compare these results to the previous benchmark results conducted by the
Microsoft Technology Center (MTC) in July 2007, which used Teradata Database
Vv2R6.2.1.3 and .NET Data Provider for Teradata v1.2 with Analysis Services 2005

As mentioned already, this effort leveraged the Teradata Database v 2R6.2.1.3
environment that was constructed for the original MTC testing that was completed in

July 2007. The original testing focused on optimizing  the Project REAL
(http://www.microsoft.com/sqgl/solutions/bi/projectreal.mspx ) warehouse with a goal
of identifying the optimal hardware configuration and best practices for a ROLAP

environment. The scope of that effort was  as follows:

9 Database preparation

o0 Migration of the Project REAL sample data kit to a Teradata system
provided by Teradata .

o Identify an appropriate database schema for Project REAL analytic S
based on the POC objectives .

0 Redesign the Project REAL solution into a Snow -Flak e schema to more
effectively take advantages of Teradata optimization capabilities.

o Grow the data to 100GB.

0 Tune the Teradata system for the user load.

For our effort, we focused on the following:

1 Functionality testing of Analysis Services running against Teradata Database
v12.0 and .NET Data Provider for Teradata v12.0.

Test s cript preparation  leveraging Visual Studio Test Suite for Testers

Benchmark and optimize the Project REAL solution for user load against
Teradata Databasev 2R6.2.1.3 using th e new .NET Data Provider for Teradata
v12.0 .

1 Database migration from Teradata Database v2R6.2.1.3 to Teradata
Database v12.0

1 Benchmark and optimize the Project REAL solution for user load against
Teradata Database v12.0 using the new .NET Data Provider fo r Teradata
v12.0 .

O 2008 Microsoft Corporation. All rights reserved Page 5 of 30


http://www.microsoft.com/sql/solutions/bi/projectreal.mspx

Functionality & Performance Testing SSAS 2005 with Teradata v12.0

The successful execution of the engagement resulted in the following benchmark
results (which was  based on SQL Server 2005 Analysis Services SP2):

1 Ran various user loads up to 1 000 users with response time slessthanl .2
second for tests against the Teradata Database v 2R6.2.1.3 engine using the
.NET Data Provider for Teradata v12.0

1 Ranvarious userloadsuptol 000 users with response time s lessthan 0.93
second for tests against the Teradata Database v12.0 engine using the .NET
Data Provider for Teradata v12.0

The hardware configuration is as follows:

Analysis Services System:

1 DELL two socket, quad -core system (eight total processor cores) with 1.86
GHz Intel Xeon and 4GB RAM

1 1TBdrive - The Analysis Services System does not require disk storage space
for a ROLAP storage deployment. In a Teradata scenario, a best practice is to
store the dimensions as MOLAP as a result an insignificant amount of disk
space wa s used.

1 Windows 2003 Server X64
SQL Server 2005 x64 SP2 (patch level 3175)

Teradata System:

4-Node Teradata Database 5500 system running v 2R6.2.1.3 , which was also then
upgraded to v12.0.

1 Disks: RAID1 with 96 x 73GB disks
Each node has:

1 12AMPsand?2 PE's

1 4CPU's @ 2.66Ghz

1 8GBRAM

1 Linux/SUSE9 (64 -bit)
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Lab Environment Design and Configuration

For the tests described within this paper, the lab environment leveraged the great

work that was completed in July 2007 by the Chicago MTC and Teradata personnel.
Instead of needing to setup the Teradata environment or collecting representative

gueries to benchmark against, the lab exercises could focus on functionality testing

of v12.0, and benchmarking results of the new .NET Data Provider for Teradata

v12.0 (against v2R6.2.1.3 and v12.0).

The following is a summary of the activities performed during the course of the
original efforts in July 2007 . The exact order and level of parallel effort may not be
directly expressed in this summary.

Database Prep aration:

1 Migrated sample data from the Project REAL kit into a Teradata system
provided by Teradata . Thiswas accomplished at the Microsoft Technology
Center in Chicago through remote access to a Teradata system that was
located at the Rancho Bernardo Center in San Diego. Used Teradata
Administration tools to migrate the schema and SQL Server Integration
Servicesto load the data.

1 ldentified a set of  Reporting Services reports for this activity and with these
reports , identified the tables and columns that were being queried.
1 Migrated the Project REAL Star Schema into a Snow -Flake and tuned it for the

Teradata System. Star schemas would perform well, but would depend on

volume of data, cardinality and size of Teradata Database system. As well as,

customer o bjectives and Aggregate Join Index ( AJI)* design for analytic s. For
our activities, performed the following database tuning and considerations

mentioned below:

Created addition al tables to support snowflake dimensions

Ensured all dimension table primary ke ys are defined as unique
utilizing the UNIQUE constraint, or the primary key is defined as a
UNIQUE PRIMARY INDEX.

0 Ensured all UNIQUE PRIMARY INDEX (UPI) columns are  defined with
NOT NULL

o Ensured (where possible) all primary and foreign keys are on the ID
and not Name or Description columns. This will result in a smaller AJI,
which means faster data access.

o Ensured single level dimensions have supporting
reference/lookup/dimension table for optimal performance.

o Populated the snow -flake dimension tables with data (i.e.
insert/select)

1 . . . .

An All is an aggregated result set saved as an index in the database. It is transparent to an end -user
and Bl Administrators and will be used automatically by the Teradata optimizer when a query plan
contains frequently made like columns and aggregates. Refer to the whitepaper in Appendix A.
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i Ensured Fact Tabl e de s?ig,columss fobeadh dimehsion and
measure) and m odified Primary Index (Pl) as a composite key of all non -
measure columns

1 Collect ed statistics on all prima  ry key/foreign key relationship columns.

1 Implement ed Referential Integrity (RI) on the primary key/foreign key
columns. RI can be defined with the check (a.k.a., hard RI) or no check
option (a.k.a., soft RI).

A Snow -Flake schema with the tuning mention ed above will result in smaller
AJl which can produce faster query response versus a Star schema which

may result in less database tuning activities, but will require all columns of

interest to be included in the AJl definition. Customers should do their own

due diligence to determine the best schema design and database tuning

based on their objectives.

1 Redesigned the Project REAL Analysis Services Solution on the Snow -Flake
schema while maintaining a consistent matching database structure to
facilitate the qu ery requirements of the Reporting Services reports.

1 Increased the size of  the fact table to 100GB. The Project REAL sample kit
contained a sample set of rows spanning 1 year and itwas r eplicated for
additional years to grow the fact data.

1 The following d imension map identifies the Analysis Services and Reporting
Services reporting requirement for our AJl strategy for performance.

TIME STORE ITEM DEPARTMENT | BUYER | REPLEN MEASURE

STRATEGY

Year_Desc Division Product Purchase Department Buyer Strategy Sales_Qty
Vendor Alpha Type
Index

Qtr_Desc Region Subject Purchase Buyer Strategy Sale_Amt
Vendor Name

Month _Desc District Category Title Type

Week_Desc City Sub

Category >
Date_Value Store_ Item_Desc
Desc

f Bui lt 1°3Abtosuppattd /coverthe above reporting requirement (in

yellow ):

CREATE JOIN INDEX ms.AJI_Store_Sales ,NO FALLBACK ,CHECKSUM = DEFAULT AS

SELECT COUNT(*)(FLOAT, NAMED CountStar ),

ms.f.Buyer_Alpha,
ms.a.SK_Dept_ID,
ms.e.Strategy_Ind ,

ms.b.Purch_Vendor_Num,
ms.b.Dept ,
ms.b.Subcategory_Code ,
ms.c.City ,
ms.d.Calendar_Year_Desc ,

2A O6wided

Fact

tabl e

design

being used in the Composite Primary Key of the fact table.

5The

6broadd

has

t he

measur e

and

Refer to the whitepaper in Appendix A..

A J ds ancinmlex svhiich tovetse sall dimensions and levels of interest based on the

aforementioned physical database stipulations to effectively address
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ms.d.Calendar_Qtr_Desc ,
ms.d.Calendar_Month_Desc ,
ms.d.Calendar_Week_Desc ,
SUM(ms.a.Sales_Qty )(FLOAT, NAMED Sales_Qty ),
SUM(ms.a.Sale_Amt )(FLOAT, NAMED Sale_Amt )
FROM
ms.vtbl_fact_store_sales a,
ms.vtbl_dim_item b,
ms.vtbl_dim_store c,
ms.vtbl_dim_date d,
ms.vtbl_dim_model_strategy e,
ms.v tbl_dim_buyer f
WHERE
((((ms.a.SK_Item_ID = ms.b.SK_ltem_ID ) AND
(ms.a.SK_Store_ID = ms.c.SK_Store_ID )) AND
(ms.a.SK_Date_ID = ms.d.SK_Date_ID )) AND
(ms.a.SK_Model_Strategy _ID = ms.e.SK_Model_Strategy ID )) AND
(ms.a.SK_Buyer_ID = ms.f.Sk_Buyer_ID)
GROUP BY
ms.f.Buyer_Alpha,
ms.a.SK_Dept_ID,
ms.e.Strategy_Ind ,
ms.b.Purch_Vendor_Num,
ms.b.Dept ,
ms.b.Subcategory_Code ,
ms.c.City ,
ms.d.Calendar_Year_Desc,
ms.d.Calendar_Qtr_Desc ,
ms.d.Calendar_Month_Desc ,
ms.d.Calendar_Week_Desc
PRIMARY INDEX
(Buyer_Alpha ,SK_Dept_ID ,Strategy_Ind ,Purch_Vendor_Num
Dept ,Subcategory_Code ,City ,Calendar_Year_Desc ,Calendar_Qtr_Desc ,
Calendar_Month_Desc ,Calendar_Week_Desc );

Test Scripts preparation:
1 Captured the MDX from the Project REAL reporting solution.

I Used a random query generation tool (ASLoadSim) to create alarge set of
qgueries and each query contained random parameter values.

Additional lab design and configuration for our latest tests included the followin g.
Database Preparation:

1 Once the benchmarking against the Teradata Database v2R6.2.1.3
environment using the .NET Data Provider for Teradata v12.0 was completed,
the database environment was upgraded to Teradata Database v12.0.

Benchmarking:

1 Created a Vi sual Studio .NET 2005 Team Suite test project (using ASLoadSim)
to simulate various Analysis Services OLAP user loads in a stepped fashion,
with each load running for 3 minutes once the maximum user load was
reached.

1 Ran increasing userloadsuptol 000 us ers, first against Teradata Database
v2R6.2.1.3 environment and then against the v12.0 environment.

1 Optimized the benchmark testing methodsto  apply stress to the .NET Data
Provider for Teradata  as much as possible.
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Functionality Testing of Teradata v12.0 with
Analysis Services 2005

The functionality tests successfully completed a series of Analysis Services
development functions using a remote Analysis Services 2005 SP2 (build 3175)
server connected to Teradata v12.0. These tests were conducted for initi al
functionality testing prior to the actual benchmarking runs.

The functionality tests included the following areas:

Functional Test 1
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Functional Test 5
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Performance Results Against Teradata

Database v2R6.2.1.3

The following results are from the user stress tests against Teradata Database
V2R6.2.1.3 using the .NET Data Provider for Teradata v12.0.

100 User Load Test Results

Figure 1 7 100 User Load Test Results from within Visual Studio .NET 2005

User Load

Warm -Up Period and Step Intervals

100

10 seconds for both

Think Time

2 seconds

Test Duration (step time plus constant time)

50 seconds + 3 minutes

Avg % Processor Time 91
Avg Response Time 0.1 seconds
Queries Executing on TD 655
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