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ABSTRACT 

In short, SQL Server Analysis Services is a powerful and affordable solution for companies 
that are struggling to gain insights from the volumes of data that their core business systems 
generate every day. Unlike traditional query tools and report writers, Analysis Services can 
integrate data from heterogeneous sources into flexible, multidimensional structures that 
decision makers can access whenever they need to. Users can slice and study Analysis 
Services cubes using dozens of products ranging from Microsoft Office applications to 
standalone data analysis tools. While the benefits that Analysis Services offers are similar to 
those of other OLAP engines, its intuitive interfaces and overall flexibility allow designers 
and administrators to be more productive than on competitive products. It is also the only 
OLAP engine that offers incremental upgrades, a feature that can significantly improve the 
currency and availability of cube data. Moreover, since Analysis Services is a no-cost feature 
of SQL Server, it is a value leader in its product category. As such, Analysis Services 
deserves close consideration by any organization that wants to get more business value from 
their enterprise application databases. 

Over the last decade, deriving greater value and insight from core business applications such 
as enterprise resource management, inventory, and order entry systems has grown to become 
one of the most important enterprise IT requirements. This has led companies to deploy many 
types of database analysis products ranging from simple query tools and report writers to 
more sophisticated decision support and executive information systems. While all of these 
tools are capable of deriving some actionable information from enterprise _application 
databases, most of them suffer from one or more shortcomings that limit their usefulness. 
These shortcomings include the following. 

• Application limitations. 
Many data analysis tools, particularly those provided by enterprise application vendors, can 
only access data from the vendor's applications or, at best, from a limited number of systems. 
This significantly limits the benefits of the analyses they provide, as some of the most 
valuable insights come from synthesizing and analyzing data from multiple sources and 
applications. 

• Analytical limitations. 
A. number of tools, particularly query facilities and report writers, produce analyses that limit 
the ability of users to study their output from different angles. Such tools frequently produce 
reports known as "banded courier" or "sort break" reports that· are little more than 
reproductions of paper printouts. Such reports usually cannot be analyzed in spreadsheets 
using pivot table or cross-tabulation functions. Moreover, users cannot "drill down" into the 
results to study the lower-level detail behind each cell. 

• Performance limitations. 
Many data analysis tools directly access the production databases upon which enterprise 
pplications rely. If the data analysis tools attempt to access these databases during business 
hours, they frequently degrade enterprise application performance. As such, many companies 
severely limit the amount of processor and memory resources that the data analysis tools can 
use, or limit data analyses to "off hours." As a result, many users must endure long 
information retrieval times or rely on reports that lack the current day's transactions. 



These and other limitations have led many organizations to implement two solutions that can 
address these issues: data warehouses and OLAP facilities. Both solutions enable 
organizations to extract data from multiple host applications and integrate them into a single 
database that is dedicated to data analyses. This allows these solutions to address both the 
application dependencies and performance limitations of other solutions. 

In addition, OLAP facilities are particularly adept at addressing the analytical limitations of 
other data analysis tools. OLAP facilities aggregate enterprise application data across 
dimensions that are relevant to businesses such as product, region, and fiscal quarter. These 
aggregations are stored as a multidimensional database or "cube". These cubes can be 
analyzed by decision makers to quickly answer complex ad hoc questions such as, "How 
many blue socks did each of our regions sell by credit card during the third quarter, and what 
percentage of sales within each region were multiple-item versus single-item transactions." 
OLAP products also enable extensive cross tabulations, "what if' analyses, and drill-downs 
into transaction-level information. 

While data warehouses and OLAP facilities are powerful tools, they are often quite costly, 
take significant time to learn, and can be difficult to use. In addition, many OLAP facilities 
require lengthy and painstaking operations to extract enterprise application data to flat files 
before the information can be loaded into cubes. These shortcomings tend to increase the time 
and expense associated with developing and supporting OLAP services, thereby reducing 
their overall value. 

Iii its studies of the current 'generation of'Ol.Alvfacilities, Andrews Consulting Group-has 
found that Microsoft SQL Server Analysis Services addresses many of the common 
shortcomings of these solutions while offering most of their strengths. Analysis Services is 
based on a wizard-driven interface design that offers considerable ease-of-use benefits. It can 
connect to a wide variety of legacy host databases, including all IBM DB2 sources via 
Microsoft's Host Integration Server. It can also aggregate dimensional data directly from 
production databases rather than requiring extraction and integration of data to flat files. 
Compared to other OLAP solutions such as IBM's DB2 OLAP Server and Hyperion's 
Essbase, Analysis Services is also quite cost effective. These qualities make Analysis 
Services an OLAP solution that· deserves closer consideration by most organizations. The 
following pages provide further information that database administrators can use to 
understand what this product can offer them. 
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INTRODUCTION 

SQL Server part of Windows Server system, is the complate database and analysis 
offering for rapidly delivering the next generation of scalable e-commerce, line-off business 
and business these applications to market while offering the scalability needed for the most 
demanding environments. 

Microsoft SQL Server 2000 Analysis Services. While Analysis Services works 
effectively with a variety of data sources, many database administrators are not aware that the 
facility supports IBM databases running on host systems. The following pages provide both a 
high-level overview and a more detailed technical examination of Analysis Services. In the 
process, readers will also learn about the facility's IBM database support and discover why 
on-line analytical processing (OLAP) facilities such as Analysis Services are viable ways of 
meeting their business intelligence requirements. 

Analysis Services has a portfolio of features that are quite similar to those found on 
competitive products such as Hyperion's Essbase and IBM's DB2 OLAP Server. In addition, 
it offers several features that distinguish it from other OLAP facilities. These features include 
the following. 

• - Intuitive; wizard-based interfaces. 
Many OLAP engines have interfaces that require 
designers to work through numerous drop-down menus and windows to design, load, and 
calculate a simple cube. By contrast, Analysis Services interfaces respond more intelligently 
to designer choices, allowing them to get the same results in less time. In many instances, 
wizards walk designers through complex decisions that can only be made on a "trial and 
error" basis in competitive products. 

• Easy access to multiple, heterogeneous data sources. 
Analysis Services comes packaged with no-charge facilities that enable access to a wide range 
of data sources. These include IBM's DB2 UDB, Oracle, Sybase, Informix, Excel 
spreadsheets, text files, and flat files, as well as SQL Server. Analysis Services also eliminates 
many of the complex data transformation and formatting tasks that administrators of other 
OLAP engines must perform to load a cube. 

• More flexible dimensional structure. 
Some OLAP engines impose dimensional design 
restrictions on cube designers, such as requirements that every member of every dimension 
must have a unique identifier. By contrast, Analysis Services allows for non-unique member 
identifiers and names and does away with several other time-consuming design requirements. 

• Incremental background cube refreshes. 
With Analysis Services, users do not need to log off 
during an incremental cube reload. Once a cube is designed, a recurring task can be set up 
that checks underlying relational databases for any changes, then loads those changes and 
refreshes the cube in the background. Refresh processes can be set to run every 15 minutes or 
less ifrequired, enabling users to have "near real-time" views into their data aggregations. 



• Support for slowly changing dimensions and data. 
It is common for OLAP engines to require complete reloads and recalculations of cubes when 
slowly changing data-such as customer 

Data is a fact of life. As time goes by, we collect more and more data, making our 
originalreason for collecting the data harder to accomplish. We don't collect data just to waste 
timeor keep busy; we collect data so that we can gain knowledge, which can be used to 
improvethe efficiency of our organization, improve profit margins, and on and on. The 
problem isthat as we collect more data, it becomes harder for us to use the data to derive 
thisknowledge. We are being suffocated by this raw data, yet we need to find away to use 
it.Organizations around the world realize that analyzing large amounts of data withtraditional 
statistical methods is cumbersome and unmanageable, but what to do about it?Enter data 
mining. As both technology and data mining techniques continue to improve,the capability of 
data mining products to sort through the raw material, pulling out gems ofknowledge, should 
make CEOs around the world jump up and clap their hands.Before we get too far ahead of 
ourselves, realize that the success of any data mining projectlies in the proper execution of 
specific steps. 

The idea is to bring everyone together in the donation process, letting thecustomers 
feel as though they are a bigger part of the company as a whole. But with thecurrent economic 
situation, your boss wants to reduce the cost of the program while stilloptimizing the results. 
It's time to trim the fat!As your boss explains, the dataset contains a large amount of 
"demographic· information· and donation history as well as "a column that describes 'whether 
each customer donated the lasttime the company sent out a mailing. He wants to use this 
information to try to predictwho will donate this time, and then only send out solicitations to 
those people. Reducingthe size of the mailing will, in turn, reduce costs and make everybody 
happy. You have atyour disposal Microsoft® SQL Server™ 2000, including SQL Server 
Analysis Services,and Microsoft Visual Basic® 6.0. 
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CHAPTER I 

SQL Server 2000 Analysis 

Service Pack 2 (SP2) for Microsoft® SQL Server™ 2000 is provided in three parts: 

• Database Components SP2 provides updates for the database components of an 
instance of SQL Server 2000, excluding instances of the SQL Server 2000 Desktop 
Engine. Database Components SP2 includes upgrades to: 

• The data engine. 

• Database client tools and utilities such as SQL Server Enterprise Manager 
and osql. 

• Database client connectivity components, such as the Microsoft OLE DB 
Provider for SQL Server 2000, the SQL Server 2000 ODBC driver, and the 
client Net-Libraries. 

• Analysis Services SP2 provides updates for the SQL Server 2000 Analysis Services 
components of a SQL Server 2000 installation, including: 

• Analysis Services. 

• - Analysis Services client components/which include AnalysisManagerand 
the Microsoft OLE DB Provider for Analysis Services. 

• Database client connectivity components, such as the Microsoft OLE DB 
Provider for SQL Server 2000, the SQL Server 2000 ODBC driver, and the 
client Net-Libraries. 

• Desktop Engine SP2 provides updates for the database components of an instance 
of the SQL Server 2000 Desktop Engine (also referred to as MSDE 2000), 
including: 

• The data engine. 

• Database client connectivity components, such as the Microsoft OLE DB 
Provider for SQL Server 2000, the SQL Server 2000 ODBC driver, and the 
client Net-Libraries. 

These three parts of SP2 can be applied individually, as follows: 

• SQL Server 2000 sites can use Database Components SP2 to upgrade their database 
components without upgrading their Analysis Services components or instances of 
the SQL Server 2000 Desktop Engine. 

• Analysis Services 2000 sites can use Analysis Services SP2 to upgrade their 
Analysis Services components without upgrading instances of the Desktop Engine 
or their database components. 



• Desktop Engine sites can use Desktop Engine SP2 to upgrade instances of the 
Desktop Engine without upgrading Analysis Services or instances of other editions 
of SQL Server 2000. 

1.1 Details of Database Components SP2 Installation 

Database Components SP2 Setup automatically detects which edition of SQL Server 2000 
is present on the instance of SQL Server 2000 being upgraded, and only upgrades the 
components that have been installed for that instance. For example, when the service pack 
is applied to a computer running SQL Server 2000 Standard Edition, it will not attempt to 
upgrade components that ship only with SQL Server 2000 Enterprise Edition. 

Database Components SP2 can be applied to a single default instance or a named instance 
of SQL Server. If multiple instances of SQL Server 2000 need to be upgraded to SP2, you 
must apply SP2 to each instance. When one instance on a computer with one or more 
instances of SQL Server 2000 is upgraded to SP2, all of the tools will be upgraded to SP2. 
There are not separate copies of the tools for each instance on a computer. 

Use the following techniques for finding out which version of SQL Server or Analysis 
Services you have installed. 

SQL Server 

To identify which version of SQL Server 2000 you have installed, typeSELECT 
@@VERSION at the command prompt when using the osql or isql utilities or in the Query 
window in SQL Query Analyzer. The followingtable shows the relationship between the 
version string reported by @@VERSION and the SQL Server 2000 version number. - 

If you are not sure which edition of SQL Server 2000 you are running, view the last line of 
output returned by SELECT @@VERSION. The last line should match one of the 
following: 

Desktop Engine on Windows NT 5.0 (Build 2195: Service Pack 2) 
Enterprise Evaluation Edition on Windows NT 5.0 (Build 2195: Service Pack 2) 
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Developer Edition on Windows NT 5.0 (Build 2195: Service Pack 2) 
Personal Edition on Windows NT 5.0 (Build 2195: Service Pack 2) 
Standard Edition on Windows NT 5.0 (Build 2195: Service Pack 2) 
Enterprise Edition on Windows NT 5.0 (Build 2195: Service Pack 2) 

Analysis Services 

To identify which version of Analysis Services you have installed, follow these steps: 

1. From the Start menu, point to Program· Files, SQL Server 2000, Analysis 
Services, and then click Analysis Manager. 

2. In the Analysis Manager tree, right-click the Analysis Servers node and select 
About Analysis Services. 

3. The following table shows which version of Analysis Services you have. 

Services R TM 
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CHAPTER2 

Using Microsoft SQL Server Analysis Services with IBM Databases 

Today, many organizations are looking for better ways to transform data locked in their 
legacy databases on their host systems into actionable information. Unfortunately, most 
business intelligence solutions are relatively expensive and require complex database 
operations to deliver the desired benefits. 

This report discusses a business intelligence solution that, in our firm's experience, is 
significantly more cost-effective and easy-to-use than alternative products: Microsoft SQL 
Server 2000 Analysis Services. While Analysis Services works effectively with a variety of 
data sources, many database administrators are not aware that the facility supports IBM 
databases running on host systems. The following pages provide both a high-level overview 
and a more detailed technical examination of Analysis Services. In the process, readers will 
also learn about the facility's IBM database support and discover why on-line analytical 
processing (OLAP) facilities such as Analysis Services are viable ways of meeting their 
business intelligence requirements. 

Over the last decade, deriving greater value and insight from core business 
.. applicationssuch f1S enterpriseresource _m-a9,a~erI1ent, inventory, .ar1_d order eµtry systems __ 
has grown to become one of the most important enterprise IT requirements. This has led 
companies to deploy many types of database analysis products ranging from simple query 
tools and report writers to more sophisticated decision support and executive information 
systems. 
While all of these tools are capable of deriving some actionable information from enterprise 
application databases, most of them suffer from one or more shortcomings that limit their 
usefulness. These shortcomings include the following. 

• Application limitations. 
Many data analysis tools; particularly those provided by enterprise 
application vendors, can only access data from the vendor's applications or, at best, from a 
limited number of systems. This significantly limits the benefits of the analyses they 
provide, 
as some of the most valuable insights come from synthesizing and analyzing data from 
multiple sources and applications. 

• Analytical limitations. 
A number of tools, particularly query facilities and report writers, 
produce analyses that limit the ability of users to study their output from different angles. 
Such tools frequently produce reports known as "banded courier" or "sort break" reports 
that are little more than reproductions of paper printouts. Such reports usually cannot be 
analyzed in spreadsheets using pivot table or cross-tabulation functions. Moreover, users 
cannot "drill down" into the results to study the lower-level detail behind each cell. 
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• Performance limitations. 
Many data analysis tools directly access the production databases 
upon which enterprise applications rely. If the data analysis tools attempt to access these 
databases during business hours, they frequently degrade enterprise application 
performance. 
As such, many companies severely limit the amount of processor and memory resources 
that 
the data analysis tools can use, or limit data analyses to "off hours." As a result, many users 
must endure long information retrieval times or rely on reports that lack the current day's 
transactions. 

These and other limitations have led many organizations to implement two solutions that 
can 
address these issues: data warehouses and OLAP facilities. Both solutions enable 
organizations to extract data from multiple host applications and integrate them into a 
single database that is dedicated to data analyses. This allows these solutions to address 
both the application dependencies and performance limitations of other solutions. 

In addition, OLAP facilities are particularly adept at addressing the analytical limitations of 
other data analysis tools. OLAP facilities aggregate enterprise application data across 
dimensions that are relevant to businesses such as product, region, and fiscal quarter. These 
"aggregations are stored 'as a fnultldimensionaldatabase or "cube". These "cubes can be . 
analyzed by decision makers to quickly answer complex ad hoc questions such as, "How 
many blue socks did each of our regions sell by credit card during the third quarter, and 
what percentage of sales within each region were multiple-item versus single-item 
transactions." OLAP products also enable extensive cross tabulations, "what if' analyses, 
and drill-downs into transaction-level information. 

While data warehouses and OLAP facilities are powerful tools, they are often quite costly, 
take significant time to learn, and can be difficult to use. In addition, many OLAP facilities 
require lengthy and painstaking operations to extract enterprise application data toflat files · - 
before the information can be loaded into cubes. These shortcomings tend to increase the 
time and expense associated with developing and supporting OLAP services, thereby 
reducing their overall value. 

In its studies of the current generation of OLAP facilities, Andrews Consulting Group has 
found that Microsoft SQL Server Analysis Services addresses many of the common 
shortcomings of these solutions while offering most of their strengths. Analysis Services is 
based on a wizard-driven interface design that offers considerable ease-of-use benefits. It 
can connect to a wide variety of legacy host databases, including all IBM DB2 sources via 
Microsoft's Host Integration Server. It can also aggregate dimensional data directly from 
production databases rather than requiring extraction and integration of data to flat files. 
Compared to other OLAP solutions such as IBM's DB2 OLAP Server and Hyperion's 
Essbase, Analysis Services is also quite cost effective. 
These qualities make Analysis Services an OLAP solution that deserves closer 
consideration by most organizations. The following pages provide further information that 
database administrators can use to understand what this product can offer them. 
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2.1 What is SQL Server Analysis Services. 

SQL Server Analysis Services is an OLAP solution that comes packaged with all 
editions of Microsoft SQL Server 2000. While other OLAP products can cost tens or 
hundreds of thousands of dollars, Analysis Services comes with SQL Server at no 
additional charge. 

Analysis Services has a portfolio of features that are quite similar to those found on 
competitive products such as Hyperion's Essbase and IBM's DB2 OLAP Server. In 
addition, it offers several features that distinguish it from other OLAP facilities. These 
features include the following. 

• Intuitive, wizard-based interfaces. 
Many OLAP engines have interfaces that require 
designers to work through numerous drop-down menus and windows to design, load, and 
calculate a simple cube. By contrast, Analysis Services interfaces respond more 
intelligently 
to designer choices, allowing them to get the same results in less time. In many instances, 
wizards walk designers through complex decisions that can only be made on a "trial and 

. error" basis in competitiveproducts, . .. >-.. .. . . ... " 

• Easy access to multiple, heterogeneous data sources. 
Analysis Services comes packaged with no-charge facilities that enable access to a wide 
range of data sources. These include IBM's DB2 UDB, Oracle, Sybase, Informix, Excel 
spreadsheets, text files, and flat files, as well as SQL Server. Analysis Services also 
eliminates many of the complex data transformation and formatting tasks that 
administrators of other OLAP engines must perform to load a cube. 

• More flexible dimensional structure. 
Some OLAP engines impose dimensional design 
restrictions on cube designers, such as requirements that every member of every dimension 
must have a unique identifier. By contrast, Analysis Services allows for non-unique 
member 
identifiers and names and does away with several other time-consuming design 
requirements. 

• Incremental background cube refreshes. 
With Analysis Services, users do not need to log off 
during an incremental cube reload. Once a cube is designed, a recurring task can be set up 
that checks underlying relational databases for any changes, then loads those changes and 
refreshes the cube in the background. Refresh processes can be set to run every 15 minutes 
or 
less if required, enabling users to have "near real-time" views into their data aggregations. 

• Support for slowly changing dimensions and data. 
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It is common for OLAP engines to require complete reloads and recalculations of cubes 
when slowly changing data-such as customer 
addresses or product specifications-must be altered. By contrast, Analysis Services can 
accommodate most of these changes without reloads or recalculations, resulting in 
increased 
availability over competing products. 

In many cases, these and other design features enable Analysis Services designers to 
deliver 
OLAP solutions significantly faster than with competitive products. They can also reduce 
the 
time required to learn and support the solution. Users also benefit, as the incremental 
update 
capabilities of Analysis Services allow for uninterrupted access to business-critical data. 

2.2. SQL Server Analysis Services - A Closer Look 

The following pages provide a ~a1kth;ougli. ofA~alysis Services that examines the major 
features of the product and, in the process, demonstrates some of the solution's strengths. 
The 
walkthrough also discusses some of the tasks that Analysis Services designers and 
administrators 
typically perform. 

Installation and setup. 
Among OLAP facilities, Analysis Services is one of the easiest to install 
and configure. - Wizards guide the customer throughout the installation process. - Once 
complete, 
the installation process creates a demonstration multidimensional database that contains 
two 
physical cubes and one virtual cube, a relational database with the source information for 
the 
demonstration cubes, two data mining models, and other resources to help database 
administrators get started. 

Connecting to and integrating data sources. 
As Figure l illustrates, Analysis Services can 
extract data from a wide variety of heterogeneous sources. Designers can derive 
dimensional 
data from sources in many formats, including star schema, snowflake, parent-child, virtual 
dimensions, and data mining models. Analysis Services can also integrate data from 
multiple 
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