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Introduction

Microsoft SQL Server 2008 Analysis Services is the multidimensional online analytical pro-
cessing (OLAP) component of Microsoft SQL Server 2008 that integrates relational and OLAP
data for business intelligence (Bl) analytical solutions. The goal of this book is to show you
how to use the tools and features of Analysis Services so you can easily create, manage, and
share OLAP cubes within your organization. Step-by-step exercises are included to prepare
you for developing your own Bl solutions.

To help you learn the many features of Analysis Services, this book is organized into four
parts. Part |, “"Understanding Business Intelligence and Analysis Services,” introduces BI,
multidimensional analysis, and OLAP and explains how Analysis Services implements the
benefits of OLAP. Part Il, “Design Fundamentals,” teaches you how to design data sources,
data source views, dimensions, and cubes. Part Ill, “Advanced Design,” shows you how to use
Multidimensional Expressions (MDX) and aggregate functions to perform complex calcula-
tions and summarizations, and to create key performance indicators (KPIs). In addition, this
part covers special Analysis Services features for advanced dimension design, financial analy-
sis, globalization, and a variety of interactions that extend the analytical capabilities of cubes.
You will also learn how to create analytical reports using Microsoft Office Excel and SQL
Server 2008 Reporting Services. Part 1V, “"Production Management,” explains how to use se-
curity to control access to cubes and to restrict the data that a particular user can see, how to
design partitions to manage database scalability, and how to manage and monitor Analysis
Services databases.

Finding Your Best Starting Point in This Book

This book covers the full life cycle of an Analysis Services solution from development to de-
ployment. If you're responsible only for certain activities, you can choose to read the chap-
ters that apply to your situation and skip the remaining chapters. Use the following table to
find your best starting point.
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If you are

An information consumer
who uses OLAP to make
decisions

A Bl analyst who develops
OLAP models and proto-
types for business analysis

An administrator who
maintains server resources
or production migration
processes

A Bl architect who designs
and develops analytical
solutions

Follow these steps

1.

Install the practice files as described in the section, “Installing and
Using the Practice Files.”

Work through Parts | and Il to become familiar with the basic
capabilities of Analysis Services.

Skim chapters of interest to you in Part Ill to understand how
additional features might meet your analytical requirements.

Install the practice files as described in the section, “Installing and
Using the Practice Files.”

Skim Part | to review Bl concepts and learn how Analysis Services
implements OLAP.

Work through Part Il to develop the necessary skills to create a
prototype cube.

Review the chapters that interest you in Parts Il and IV to learn
about advanced features of Analysis Services, to understand how
cubes are accessed by users, and learn how cubes are managed
after they are put into production.

Install the practice files as described in the section, “Installing and
Using the Practice Files.”

Skim Parts |, I, and lll to understand the functionality that is
included in Analysis Services.

Work through Part IV to learn how to manage and secure cube
access and content on the server as well as how to configure,
monitor, and manage server components and performance.

Install the practice files as described in the section, “Installing and
Using the Practice Files.”

Complete Part | to become familiar with the benefits of Analysis
Services.

Work through Parts Il and Ill to learn how to create dimensions
and cubes and how to implement advanced design techniques.
Complete Part IV to understand how to design cubes that imple-
ment the security, performance, and processing features of
Analysis Services.

Conventions and Features in This Book

This book presents information using conventions designed to make the information read-
able and easy to follow. Before you start, read the following list, which explains conventions
you'll see throughout the book and points out helpful features that you might want to use.
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Conventions

Each exercise is a series of tasks. Each task is presented as a series of numbered steps
(1, 2, and so on).

Notes labeled “tip” provide additional information or alternative methods for complet-
ing a step successfully.

Notes labeled “important” alert you to information you need to check before
continuing.

Text that you type appears in bold.

A plus sign (+) between two key names means that you must press those keys at the
same time. For example, "Press Alt+Tab” means that you hold down the Alt key while
you press the Tab key.

Hardware and Software Requirements

You'll need the following hardware and software to complete the practice exercises in this

book:

A 32-bit or 64-bit version of SQL Server 2008 Enterprise edition or SQL Server 2008
Developer edition. You need to install the Database Engine, Analysis Services, and
Reporting Services components of SQL Server 2008. During installation add your
Windows login ID to the list of SQL Server and Analysis Services system administrators.

Tip You can download a fully functional 180-day trial version of SQL Server 2008
Enterprise Edition from http://www.microsoft.com/sqlserver/2008/en/us/trial-software.aspx.

SQL Server 2008 Enterprise Edition requires Microsoft Windows Server 2008 or
Windows Server 2003 SP2. SQL Server 2008 Developer Edition requires Microsoft
Windows Server 2008, Windows Server 2003 SP2, Windows Vista, or Windows XP SP2.

1.0 GHz Pentium IllI+ processor (2.0 Ghz or faster recommended) for 32-bit
SQL Server 2008.

1.4 Ghz (2.0 Ghz or faster recommended) AMD Opteron, AMD Athlon 64, Intel Xeon
with Intel EM64T support, Intel Pentium IV with EM64T support processor, or 1.0 Ghz or
faster Itanium processor for 64-bit SQL Server 2008.

512 MB (2 GB or more recommended) of available physical RAM.
Video with VGA or higher resolution with at least 1,024 x 768 pixel resolution.
CD-ROM or DVD-ROM drive.

Microsoft mouse or compatible pointing device.
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Detailed requirements for installing SQL Server 2008 can be found in the SQL Server
Books Online article “Hardware and Software Requirements for Installing SQL Server 2008"
(http://msdn.microsoft.com/en-us/library/ms143506.aspx).

The step-by-step exercises in this book and the accompanying practice files were tested
using Windows Vista Enterprise Service Pack 1 and Microsoft SQL Server 2008 Developer
Edition. If you're using another version of the operating system or SQL Server 2008, you
might notice some slight differences.

Practice Files and SQL Server 2008 Configuration

The companion CD inside this book contains the practice files that you'll use as you perform
the exercises. The practice files and the step-by-step instructions in the lessons let you learn
by doing, which is an easy and effective way to acquire and remember new skills. The com-
panion CD also contains a SQL Server 2008 database that is the data source for the analytical
solutions that you will create and use throughout this book.

Installing the Practice Files

Follow these steps to install the practice files on your computer so that you can use them
with the exercises.

1. Remove the companion CD from the package inside this book and insert it into your
CD-ROM drive.

Note An end user license agreement should open automatically. If this agreement does

not appear, open Computer on the desktop or Start menu, double-click the icon for your
CD-ROM drive, and then double-click StartCD.exe.

2. Review the end user license agreement. If you accept the terms, select the accept op-
tion and then click Next.

A menu will appear with options related to the book.
3. Click Install Practice files.
4. Follow the instructions that appear.

The practice files will be copied from the CD to your hard drive. The default installation
folder is C:\Microsoft Press\Analysis Services 2008 SBS. If you install the practice files in
a different location, you'll need to reference the new location when working through
the exercises. Each chapter in this book explains when and how to use any practice files
for that chapter. When it’s time to use a practice file, the book will list the instructions
for how to open the file.
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Tip In the C:\Microsoft Press\Analysis Services 2008 SBS\Answers folder, you'll find a sep-
arate folder for each chapter in which you make changes to the practice files. The files in
these folders are copies of these sample files when you complete a chapter. You can refer
to these files if you want to preview the results of completing all exercises in a chapter.

Remove the CD from your CD-ROM drive.

Configuring SQL Server 2008

The exercises in this book will have you create an Analysis Services database and populate
that database using data contained in a SQL Server database. The exercises assume that SQL
Server 2008 is installed on your computer. The following steps will guide you through the
process of configuring SQL Server and Analysis Services so that you can complete the exer-
cises. To complete these steps you must first install the practice files; you will also need to be
a member of the Administrators group on your computer.

Analysis Services will need to connect to SQL Server, so you must first discover the Windows
login user name for Analysis Services and then grant SQL Server permissions to that user name.

1.

On the Microsoft Windows task bar, click Start. In the Search box, type services and
then in the Programs group select Services. If a User Account Control dialog box
appears, click Continue. (If you are using Windows XP or Windows Server 2003, click
Start, select Control Panel, select Administrative Tools, and then select Services.)

In the Services window, find SQL Server Analysis Services in the Name column and
make a note of the value in the Log On As column.

Important The Analysis Services login user name will be a two-part name with the for-
mat DomainName\Username or \Username or it may be Network Service or Local Service.
You will use this user name in step 5.

. Close the Services window.

. On the Microsoft Windows task bar, click the Start button and then click Computer.

In Windows Explorer, browse to C:\Microsoft Press\Analysis Services 2008 SBS\Setup.
Right-click SSAS_Login.sql and select Open. In the Connect To Database Engine dialog
box, click Cancel.

Microsoft SQL Server Management Studio opens and displays the SSAS_Login.sql file in
edit mode. This SQL script file creates a SQL Server login for Analysis Services (unless it
already exists) and then grants permissions to that login. You will need to edit the script
and enter the Analysis Services login user name that you discovered in step 2.
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In the second line of the file, find DOMAIN\ACCOUNT and replace it with the two-part
name you discovered in step 2.

Important If in step 2 you discovered that the Analysis Services login user name is
Network Service or Local Service, then you will need to replace DOMAIN\ACCOUNT with
NT Authority\Network Service or NT Authority\Local Service.

If the user name you discovered in step 2 has the format DomainName\Username, use
that two-part name. If the user name you discovered has the format \UserName, you
will need to replace the dot () with the name of the local computer. For example, on
my computer the Analysis Services login is \AS_Service. The name of my computer

is Hitachi, so | will need to find DOMAIN\ACCOUNT and replace it with Hitachi\AS_
Service. For me, the second line of the script should looks like this:

SET @user ='Hitachi\AS_Service';

. On the File menu, select Exit. In the dialog box, click Yes to save the changes to SSAS_

Login.sql.
In Windows Explorer, right-click Setup.cmd and select Open.

This command file attaches the Microsoft SQL Server 2008 database that is the data
source for the analytical solution you will create and use throughout this book. It then
executes the script that you modified in step 5.

Now you're set to begin working through the exercises.

Uninstalling the Practice files

Follow these steps to remove the practice files from your computer.

1.
2.

3.
4.

In Control Panel, open Add Or Remove Programs.

From the list of Currently Installed Programs, select Microsoft SQL Server 2008 Analysis
Services Step by Step.

Click Remove.

Follow the instructions that appear to remove the practice files.

Find Additional Content Online

As new or updated material becomes available that complements your book, it will be
posted online on the Microsoft Press Online Developer Tools Web site. The type of material
you might find includes updates to book content, articles, links to companion content, errata,
sample chapters, and more. This Web site is available at www.microsoft.com/learning/books
/online/developer, and is updated periodically.
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Support for This Book

Every effort has been made to ensure the accuracy of this book and the contents of the
companion CD. As corrections or changes are collected, they will be added to a Microsoft
Knowledge Base article.

Microsoft Press provides support for books and companion CDs at the following Web site:

http://www.microsoft.com/learning/support/books/

Questions and Comments

If you have comments, questions, or ideas regarding the book or the companion CD, or
questions that are not answered by visiting the sites above, please send them to Microsoft
Press via e-mail to:

mspinput@microsoft.com
Or via postal mail to:

Microsoft Press

Attn: Microsoft SQL Server 2008 Analysis Services Step by Step Editor
One Microsoft Way

Redmond, WA 98052-6399

Please note that Microsoft software product support is not offered through the above
addresses.






Chapter 3
Accessing Source Data

In this chapter, you will learn how to:

B Use Business Intelligence Development Studio to create a business intelligence solution
and an Analysis Services project.

B Create a data source using the Data Source Wizard.

B Develop a data source view using the Data Source View Wizard.

B (Create data source view diagrams.

B Add logical primary keys and entity relationships to a data source view.

B Create named calculations and named queries.

In this chapter, you will take the first steps toward creating an Analysis Services database,
beginning by creating an Analysis Services project within a business intelligence solution.

An Analysis Services project contains all of the code needed for one Analysis Services data-
base. You will then add a data source to your project. A data source contains the information
Analysis Services needs to connect to a source database. Finally, you will add a data source
view that contains information about the tables and views in the source database. The data
source view also allows you to provide supplemental metadata.

Creating a Business Intelligence Solution

Throughout this book, you will be using SQL Server Business Intelligence Development
Studio (BIDS) to design and deploy a sample Analysis Services business intelligence solution.
BIDS serves as the development environment for all of the SQL Server business intelligence
tools, including Integration Services and Reporting Services, in addition to Analysis Services.
If you are familiar with the Microsoft Visual Studio application development environment,
you will notice that BIDS is Visual Studio with additional project templates specifically de-
signed for SQL Server business intelligence. BIDS contains four main windows that you will
use to develop Bl applications: Designer Window, Solution Explorer, Properties Window,
and Toolbox. With the exception of the Toolbox window, which is not used for developing
Analysis Services projects, you will work with each of these BIDS components extensively as
you work through the procedures in this book.

To get started, you will create a business intelligence solution that contains a single Analysis
Services project. Then in the following sections of this chapter, you will add a data source
and a data source view to the project and add additional functionality in each of the remain-
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ing chapters of this book. The Analysis Services database that you will create is the analytical
layer of a full-featured business intelligence solution. Most business intelligence solutions will
also have a data transformation layer that extracts data from business systems, transforms
the data, and then loads it into a data mart or data warehouse. Business intelligence solutions
also have a presentation layer that provides reporting and data visualization. The code for
the data layer and presentation layer can be contained in additional projects within a busi-
ness intelligence solution. These other layers of a business intelligence solution are beyond
the scope of this book, but they can be developed using the functionality of SQL Server 2008
Database Engine, Integration Services, Reporting Services, and Office 2007.

Create a new Analysis Services project

1. On the Microsoft Windows task bar, click Start, point to All Programs, expand the
Microsoft SQL Server 2008 folder, and then select SQL Server Business Intelligence
Development Studio.

2. On the File menu, point to New and then select Project.

Note In BIDS, you create a solution that may contain multiple projects. However, the File
menu doesn’t have an item that allows you to create a solution. Instead, you choose to
create a new project and BIDS will automatically create a solution for you.

3. Select the Business Intelligence Projects project type and select the Analysis Services
Project template. The New Project dialog box also contains templates for Integration
Services and Reporting Services projects.

4. Name your project Adventure Works SSAS. The text in the Solution Name box chang-
es automatically to match the project name. When you create a solution that might
have multiple projects, you can rename the solution so that the name is more repre-
sentative of the entire solution.

5. Select Create Directory for Solution and change the solution name to Adventure
Works BI.

6. Confirm that the solution location is C:\Users\<YourUserName>\Documents
\Visual Studio 2008\Projects.

This folder is the default location for any solution you create using Visual Studio 2008.
If you have previously created a Visual Studio project, the solution location will display
the location of the last project you created.

Note If you are using Windows XP or Windows Server 2003, the default location for
Visual Studio 2008 solutions is C:\Documents and Settings\<YourUserName>
\My Documents\Visual Studio 2008\Projects.
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The New Project dialog box should look similar to the following:

New Project

Project types: Templates:

(e )

MET Framework 35 =

Business Intelligence Projects
Other Project Types

Visual Studie installed templates

[ Analysis Services Project

[Import Analysis Services 2008 Database

39

] Integration Services Connections Proje...  [3}Integration Services Project
[5)Report Server Project Wizard [ElRepart Model Praject
Bl Report Server Project
My Templates
(@ Search Online Templates...

Create a new Analysis Services project

Narne: Acventure Works 5545
Lostfars CAUsers\SQLUser\Dacuments\Wisual Studio 2008\Projects -
Solution Name; Adventure Works BT Create directary for solution

7. Click OK to create the project. BIDS will create the Adventure Works SSAS project and
display it in Solution Explorer.

You may not see the Adventure Works Bl solution. With the default BIDS settings, if a
solution contains only one project, BIDS will not display the solution. The solution will
be displayed when you add another project. If you would like to display the solution
even when there is only one project, select Options from the Tools menu and then se-
lect Always Show Solution on the Projects And Solutions tab of the Options dialog box.

Creating a Data Source

The first task in creating an Analysis Services project is to create a data source. The data
source contains the information that Analysis Services uses to connect to the source data-
base. It contains the data provider name, the server and database name, and the authentica-
tion credentials that Analysis Services will use.

The source data must be contained in a relational database. Analysis Services can read data
contained in SQL Server 2008, Microsoft Access, Teradata, Oracle, IBM DB2, and other re-
lational databases for which you have an OLE DB or ODBC driver, but it cannot read data
from a Microsoft Office Excel file, a text file, or other nonrelational data sources. Analysis
Services connects to a relational database using a .NET or OLE DB data provider. When you
create a data source, BIDS will default to the SQL Server Native Client data provider. BIDS
also includes data providers for other databases such as Microsoft Access and Oracle. If BIDS
doesn't include a data provider for the database that contains your source data, you will
need to install that database’s client connectivity components.
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Note The approved list of data providers can be found in the SQL Server 2008 Books Online ar-
ticle “Defining Data Sources,” located at http://msdn.microsoft.com/en-us/library/ms175608.aspx.

Create a data source

1.

6.

In BIDS in Solution Explorer, right-click the Data Sources folder and select New Data
Source. The Data Source Wizard appears.

On the Welcome page, click Next.

On the Select How To Define The Connection page, click the New button. The
Connection Manager dialog box appears.

Type a server name: localhost.

In the Select Or Enter A Database Name list box, select SSAS2008SBS. The Connection
Manager dialog box should now look like this:

J Connection Manager ==
Provider: J MNative OLE DEYSQL Server Native Client 10.0 L]
L;J: Server name:
Connection
- Log on ta the server
_;ﬁ‘ @ Use Windows Authentication

Al () Use SQL Server Authentication

Save oy passuord

Connect to a database

@) Select or enter a database name:

Se3) -

() Attach a database file:

Bronnrse..,

o) o] e

Click Test Connection. A dialog box opens with the message “Test connection
succeeded.” Click OK.

Now is a good time to ensure that BIDS can connect to the source database—you will
not be able to successfully create a data source view unless BIDS has database connec-
tivity. If you receive an error message, verify that you have permission to read from the
source database and that you have properly specified the data source provider, server
name, and database name.
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7. Click OK to close the Connection Manager dialog box.

8. In the Data Source Wizard, on the Select How To Define The Connection page, click
Next.

The Impersonation Information page appears. On this page, you configure the
Windows security credentials that Analysis Services will use when it connects to the
data source you defined in steps 4 through 7.

B The Use A Specific Windows User Name And Password option lets you enter the
user name and password of a Windows user account.

B The Use The Service Account option will have Analysis Services use its service
logon user ID to connect to the data source.

B The Use The Credentials Of The Current User option is only used for some very
specialized circumstances. It is important to note that when you use this option,
Analysis Services will not use the Windows user name and password of the cur-
rent user for most processing and query tasks.

B The Inherit option causes this data source to use the impersonation informa-
tion contained in the Analysis Services DataSourcelmpersonationinfo database
property.

The most commonly selected options are Use The Service Account or Use A Specific
Windows User Name and Password.

9. On the Impersonation Information page, select Use The Service Account and click Next.

10. Leave SSAS2008SBS as the data source name and click Finish to complete the wizard.

@ Tip The name of a data source defaults to the name of the database that it references.
In general, this name works well and helps you remember which database each data
source points to. However, if the name of the source database in your development
environment is different than the name of the source database in your test or production
environments, you want to give the data source a more generic name that is meaningful
in all three environments.

Notice that the Data Sources folder now contains the file SSAS2008SBS.ds. This XML

file contains the data source information that you just created using the Data Source
Wizard.

Now that you have created a data source, you are ready to create a data source view.
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Creating a Data Source View

A data source view is a logical data model that exists between your physical source database
and Analysis Services dimensions and cubes. When you create a data source view, you des-
ignate the tables and views in the source database that contain data that you want to use to
build dimensions and cubes. BIDS connects to the source database and reads the table and
view definitions and stores that metadata in the data source view. Metadata is “data about
the data”: the names of the tables and views, the column names, data types, primary key col-
umns, and foreign key relationships.

The data source view allows you to provide additional metadata. If you need to transform
data, you can add a named calculation that contains a SQL expression to a table. If you

need to filter, group, or join data from multiple tables, you can create a logical table called

a named query that contains a SQL select statement. Although it is common for source data
to be stored in a single data warehouse or data mart, sometimes the business data you need
to access is stored in multiple databases. You can create a data source for each database and
then add tables from the databases into a single data source view. You can then add logical
foreign key relationships to the data source view to show how the data from different data-
bases should be joined together.

When you create dimensions and cubes, you will start with the basic metadata stored in the
data source view and enhance it with information about hierarchical relationships, sort order,
proper formatting, and so forth, so that your Analysis Services database becomes a metadata-
rich data analysis environment.

Create a data source view

1. In Solution Explorer, right-click the Data Source Views folder and select New Data
Source View. The Data Source View Wizard appears.

2. On the Welcome page, click Next.

3. On the Select a Data Source page, select the SSAS2008SBS relational data source and
click Next.

The Select Tables And Views page appears. The Available Objects list shows all of the
tables and views contained in the source database. The Included Objects list displays
the tables and views that will appear in your data source view.

4. Double-click DimAccount to add it to the Included Objects list. Alternatively, you can
select a table or multi-select several tables and then click the Add button (>) to add the
table or tables to the Included Objects list.

The Select Tables and Views page should look like the following:
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[ Data Source View Wizard

Select Tables and Views
Select objects from the relational database to be included in the data source view.

[=1EIE=]

Available objects: Included objects:

Marne Type = Marme
[ AdventureWorksDWBuild.. Table [ DimAccount (dbo)
[ DatabaseLog (dbo) Table =

[ DimAccounthanager (dbo) Table

@ DimCurrency (dba) Table L

[ DimCustomer (dbo) Table

[ DimDate (dba) Tahle

@ DimDepartmentGroup (d..  Table

[ DimErnplayee (dba) Table

[ DimGeography {(dbo} Table

[ DimOrganization (dba) Table

[ DimPraduct (dbo) Table

[ DimPraductCategary (dba)  Tshle

A NiraBraductSiheatanan: ¢ Tahle i

Type
Table

Filter: [ I

Add Related Tables ]

[T Show systern objects

Cancel

5. Select the DimAccount table and then click Add Related Tables.

The Data Source Wizard analyzes the foreign key relationships in the source database
and adds the FactFinance table to the Included Objects list. The FactFinance table is the

only table related to DimAccount.

In the Filter box, type dim and click the Filter button.

You can filter the Available Objects list in order to make it easier to find the tables and
views that you want to include in your data source view. In the SSAS2008SBS database,
all dimension table names begin with “Dim”, so the Available Objects list now shows all

of the dimension tables in SSAS2008SBS.

Data Source Wiew Wizard

Select Tables and Views
Select objects frorm the relational database to be included in the data source view,

[ o= ]

Aailable objects: Included abjects:

Marne Type 2 Marne
[ AdventureWorksDWBuild... Table [ DimAccount (dbo)
[ Databaselag (dbo) Table
[ DimAccountManager (dbo) Table
T DimCurrency (dbo) Table
[ DimCustomer (dba) Table
[E DirmDate (dho) Table
(@ DimDepartmentGroup (d... Table
[ DimErployee (dbo) Table
[H DimGeography (dbo) Table
[ DimOrganization (dbo) Table
[ DimProduct (dbo) Table
T DimProductCategory (dbo) Table
A NimPraductSuhcatenan: . Tahle

Type
Table

Filter: dirn

I Add Related Tables ]

[E] Shonw systern objects Apply filter on available objects

Cancel
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7. Click the Add All button (>>) to add the dimension tables to the Included Objects list.

8. In the Filter box, delete dim, type fact, and click the Filter button. Click the Add All but-
ton (>>) to add the fact tables to the Included Objects list.

9. Clear the Filter box and click the Filter button. The tables and views that remain in the
Available Objects list are in the SSAS2008SBS database, but they will not be included in
your data source view. The Select Tables and Views page should look similar to this:
|73 Dta Sowrce View Wizard o o |

Select Tables and Views
Select ohjects frarm the relational database to be included in the data source view.
Auailable objects: Included objects:
Mame Type Mame Type -
[l wissocSeqOrders (dbo) Yiew [ DimGeography (dbo) Table
] wTimeSeries (dbo) Wiew [E] DimSalesReason (dho) Table
[ AdventureWorksDWBuild... Table [ FactSurveyResponse (dbo) Table
[ ProspectiveBuyer (dba) Table [ FactCurrencyRate (dbo)  Table
[l wTargethail (dba) Wiew [ Factlnventary (dba) Table
@l vDMPrep (dbo) Wiewr [ FactProductFarecast (dha)  Table
[H DatabaseLog (dba) Table [ FactCallCenter (dbo} Table =
Gl whssocSeqlinelterns {dba)  View [ FactinternetSalesReason .. Table
[ FactSalesQuota (dbo) Table A
[ FacthccountManager (d...  Table 3
[ FactinternetSales (dbo) ~ Table
[ FactResellerSales (dbo) Table
Filter: I Add Related Tables ]
[T Shenw systern objects
10. Click Next. On the Completing The Wizard page, accept the default name SSAS2008SBS
and click Finish. The Data Source View designer appears, displaying the tables you
selected.
Notice that the Data Source Views folder in Solution Explorer contains the file
SSAS2008SBS.dsv. This XML file contains the data source view information that you just
created using the Data Source View Wizard.
Tip If the source database changes, you want your data source view to change as well. Select
Refresh from the Data Source View menu, and BIDS compares the source database tables and

the data source view metadata, shows you the differences, and allows you to accept or ignore
changes.
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[ Fventure Warks Bl - Microsoft Wisual Studio

[E=E =R Ex
File Edit View Project Build Debug Format Database Data SourceView Tools  Window  Help
G-l @ 6 S ]9 - | b | Development - | 651 55 3B B B -
SSAS20085BS.dsv [Design]| Start Page | ~ % | Solution Explarer - 1x
B&
E=RE| = > i =
EEIL =13 Works S5AS
Diagram Organizer ;I & 2y Data Sources
T2 <fll Tables> : 3+ SSAS20085BS.ds
= Cimpromation i [ Data Source Views
7 Prometionkiay = SSAS20085BS.dsv
Promationdltamate. .
EnglishPromotion™a... & Cubes
SpanishPromationM. .. [ Dimensions
—» Frende o
Helia [ Mining Structures
EnglishPromotion Type [z Roles
SpanishPromationT... B Assemblies
- FrenchPromotionType
Tables EnglishPrometionCa... . [ Miscellaneous
[ imccount - ]
[F mimaAccountManager
[ DimCurrency
[F mimCustomer
[ CimDate 7 DirPraduct
[E bimDepartmentroup 7 Produtiay
[F1 pimEmployee ProductAltematekey
B i ProductSubcataqor. T 0 x
g CimGengraphy WeightUnitMeasur... P
I DimOrganization [—®  Sizelieh SSAS2008SBS DataSourceView B
[=] DimProduct. L EnglishProductMame
[ DimProductCategory |~ SESE R 4l B
[Z] DimProductsubcategory StandardCost
[ CimPromation FinishedGosdsFlag = B Advanced
1 bimessler RetrieveRelationships True
@ [ CimsalesReason SchermaRestriction
[T cimSalesTerritory E Data
5 pimscenario Data Source $5A52008585
!:‘ Facthccountianager 7 FactInvent... Description
[ FactralCenter [ Damekey | x SIS
[F] FactcurrencyRate Productkey ame
[F FactFinance InstkLnit NameMatchingCriter (none)
[E] Factinternstsales
[T FactinternetSalesReasn Name
[2] Factinventary < | | ~ ||| Specifies the name of the object,
< vl |
[ Error List
Ready

Browse a data source view

If your data source view contains many tables, you won't be able to see all of the tables in

the diagram pane. The following procedure shows you how to browse the contents of a data
source view.

1. Click and hold the four-headed arrow button at the lower-right corner of the data

source view diagram pane. The table locator looks like the following image.
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W) Adventure Warks B - Microsoft Wisual Studio =1 =[5
File Edit View Project Build Debug Format Dstabase Data SourceView Tools Window Help

- @ 4 ] 9 - | b | Development - | 51 55 3k B B -

- SSAS20085BS.dsv [Design] | Start Page | ~ x| Solution Explarer -1 x
(=R
o A | B » | ®x|@E g - -
|ma|a=@my x|AQ » T
Diagram Organizer ,A & (&7 Data Sources
] <al Tables> : ¢ SSAS20085B5.d5
& [ Data Source Views
o o9 SSas2008BS.dsv
- [Z Cubes
i [ Dimensions
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L B Roles
i [ Bssemblies
Tables 3 CrmGustormar [ Miscellaneous
[ pimaccount = 7 Cuskvme;‘(ey 7
Geographykey
D Elmicmuntl‘ﬂar\aqer Customerdltemat. ..
imCurrency Thle
DimCustomer Fetime
Middlerarne
[F] pimDate
LastMarne
[E pimbDepartmentGroup Namastyle :1 z\mquf‘ra:hv
[ pimEmplayee BithDate ? cﬁ;ﬂf&p ey
[ bimGeagraphy Mok dotatuy = StateProvinceCode Properties - Ix
StateP) M
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= D!"‘P’Dd”“ = EnglishCountryRegionMa...
[ wimProduckCategory SpanishCountryReqi **
FrenchCountryRegio
g:x:;xﬁ:bcateguw T PostalCods M., B Advanced
atSurveyResponse SalesTamitorykey
o sl Fm = RetrieveRelationships True
[ bimsalesReasan Datekey SchemaRestriction
[F pimsalesTerritory Sﬂzz’,‘éﬁ:\q’whv _ L L Data
[ pimscenario EnglishPraductCategoryMame $5A520035B5
[ Factaccountianager ProductSubcategorykey
[ Factcalcenter EnglishPreductSubcategoryl...
L et
[ FactCurrencyRate ProductSube stegaryl ey SSAS20063ES
B FactFinance EnglishProductSubcategoryM... ingCriter (none)
FactInternetSales
FactInternetSalesReaso
[E] Factinventary 5 | ame of the object,
4 ] » 4

(3 Error List

Ready

2. Drag your mouse around the table locator. The diagram pane scrolls to match your
movements.

3. Click a table name in the Tables pane. The diagram pane scrolls so that it is centered on
the table you selected.

Modifying a Data Source View

The data source view you have created contains metadata that was read from the source da-
tabase. You can now enhance the data source view by adding additional metadata. You can
add logical primary keys and relationships. You can also add a SQL expression to a table or
add a logical table based on a SQL query. A data source view diagram may contain a large
number of tables and relationships. This makes it hard to understand the structure of the
source data. To get a more understandable view of the data, you can create additional data
source view diagrams that display a subset of related tables.
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Create a subject area diagram

You can create a diagram that contains a subset of the tables in your data source view. | like
to create a diagram for each fact table and all of its related dimension tables.

1. On the Data Source View menu, select New Diagram. A new diagram appears in the

Diagram Organizer pane. The diagram pane is empty.

2. In the Diagram Organizer, change the name of the diagram to Internet Sales. The

Diagram Organizer and diagram pane should look like this:

[5] Febventure Warks Bl - Microsoft Wisual Studio [ 3]
File Edit View FProject Build Debug Formst Database Dats Source View Tools Window Help
gl @ % e ]9 - 0o b | Development - | R 5 2 B B - .
55A520085BS.dsv [Design]’ | Start Page | - Solution Explarer -1 x
|maleemy xma- 22
Works SSAS
Diagram Organizer 5 [ Data Sources
2 <Al Tables> e o SSRSZ0083BS.ds
B e G 2 Dt Soures Vews
Pl SSAS2008SBS.dsv
i [ Cubes
- [ Dimensions
[ Mining Structures
[ Rales
[ Assernblies
Tables b 25 Miscellaneous
51 pimaccount -
[H DimAccountManager
DimCurrency
CimCustomer
DimDake
DimDepartmentiroup
CimErmplayes Drag and drop tables From table list ko add them ta the diagram,
DimiGengraphy Properties > 1 x
3 pimorgarizstion SSAS2008SBS DataSourceliew -
[ cimPraduct A
DimProductCategary |
CimProductSubcategary B
CimPrometion
DimReseller RetrieveRelationships True
DimSalesReason SchemaRestriction
DimsSalesTerritary B Data
I DimScenario Dats Source SSAS20085B5
!jl FactAccountManager Description
[F Factcalcenter LA
[F] FactCurrencyRate Name SSASI008585
[ FactFinance NarmeMatchingCriter (none)
[ Factinternetsales
FactIntermnetSalesReasn Name
[T Factinventory - Specifies the nare of the object,
< m ] »
[ Error List
Ready
3. Right-click in the diagram pane and select Show Tables.
W Important In a diagram, you can choose to show or hide tables without affecting other

diagrams in the data source view. Any other changes you make to one diagram are applied

to all diagrams in the data source view.

4. In the Show Tables dialog box, select FactinternetSales. The Show Tables dialog box

should look like the following image.

47
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Show Tables EI@

Select additional tables to display.

Marme Type

[H DimProductCategary Table
@ DimProductSubcategary Table

[ DimPromotian Table

[ DimReseller Table

[F DimsSalesReasan Table

[H DimSalesTerritory Table ||
[ DimScenario Table

@ FacttccountManager  Table

[ FactCallCenter Table

[H FactCurrencyRate Table

[ FactFinance Table

5| Factinte =
[ FactinternetSalesReason  Table

[ Factlmeentory Table

[ FactProductForecast Table

[ FactResellerSales Table

| FactSalesQuota Table

[H FactSurveyRespanse Table =
Filter:

oK H Cancel H Help ]

5. Click OK. Right-click the header of the FactinternetSales table and select Show Related

Tables.
f
[F] FactInternetSales
Wil | Mew Named Calculation..,
1? SalesOrderiumber mj
@ SalesOrderlinetlumber | “# | Mew Relationship...
Productkey Replace Tahle 3
OrderDatekey
DueDatekey Delete Table Frorm DSWY
ShipDateKey Showe Related Tables
Customerkey ; l}
Promotionkey [Z1| Hide Table
CurrencyKey Explore Data
SalesTerritorykey
e ! Properties

All of the tables related to FactinternetSales appear in the diagram.
6. Right-click a blank area of the diagram pane and select Switch To Diagonal Layout.

You can arrange tables in the data source view using rectangular layout or diagonal
layout. With rectangular layout, the relationship lines are drawn between the tables. |
prefer diagonal layout where the relationship lines are drawn between the columns that
are related.
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Tip When you switch between rectangular layout and diagonal layout, BIDS will rearrange
the tables in your diagram. You should select rectangular or diagonal layout before you
manually arrange the tables in your diagram.

7. Right-click a blank area of the diagram pane, point to Zoom, and select 75%. You may
wish to further organize your diagram by selecting each table and moving or resizing it.
With a little practice, you can get your data source view diagram pane to look like this:
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File Edit View Project Build Debug Database Tools Window Help
S - | ¥ G390 - ™ -] b | Development - | 651 R 3B B 5O - o
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EERERER T AR
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Ty <l Tables> ] Cirprodes ] G+ SIAS20095BS.d5
TRi Internet Sales ¥ Productkey ] £ [ Data Source Views
ProductAltemateKey P 1
tilzightUnith; aF: - [E3r Cubes
SizelnitMeasureC.. 7 SalesOrdeiurbs
EnglehPracuciilame e & Dimensions
SpanishProductMame 7 SakesRessonkey i (23 Mining Structures
FrenchProductiame Lj Rales
StandardCost H
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[0 DimCurrency - Jr
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[ DinDate 28 T Dimbat — Productiey FrenchPromnatianName
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[7 imResel F CurrencyMame
£l [] imReseller E = Location
1 [ DmSalesReasan
T — e File Name S5AS20085BS.dsv
o & Dniscenario § Cusomartay ] BT Ful.\ Path CilserstSQLUserDocu
[ Facthccounkianager Genqrauhvlfev ) alesTamitoryKay E Object Model
4 O Fatcalcenter S ga}zizmtuw;\m‘matz‘.‘ ObjectID SSASIN0RSES
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71 @ FactCurrsncyRats Firsitlama Tty Object Name SSASI0083ES
4[5 FactFinance MiddleName ST o
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L jameiyle
% [ FactInternetSalesReason BinthDate
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# [ FactProductForecast File Name
1 [ FactResellersales 2 Specifies the name of the file,
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3 Error List

Ready

Add primary keys and relationships

The SSAS2008SBS database contains tables with product category and subcategory informa-
tion that you will want to include in your data source view. The metadata for these two tables
is incomplete. No primary keys or relationships have been defined. In this procedure, you will
show these tables in the Internet Sales diagram and add logical primary keys and relation-
ships. A database primary key designates the column(s) that uniquely identify the rows in a
table and does not allow any rows to have duplicate values in the primary key columns. A
logical primary key in the data source view also designates the columns that uniquely identify
the rows in a table, but it doesn’t enforce uniqueness. You must have some other mechanism
to guarantee that there is a unique value for each row in the table or Analysis Services will
generate errors when you try to process a dimension.



50

Part |

1.

2.

Understanding Business Intelligence and Analysis Services

In the Tables list, select DimProductSubcategory, drag it onto the diagram pane, and
drop it near DimProduct.

In the DimProductSubcategory table, right-click the ProductSubcategoryKey col-
umn and select Set Logical Primary Key. BIDS creates a logical primary key on the
DimProductSubcategory table and displays a key icon next to ProductSubcategoryKey.

Note A table can have a primary key with more than one column. Just select the primary
key columns and then right-click and select Set Logical Primary Key.

Click ProductSubcategoryKey in the DimProduct table and drop it on
ProductSubcategoryKey in the DimProductSubcategory table.

BIDS creates a relationship between the DimProduct and DimProductSubcategory
tables and displays a relationship line showing that the tables are joined on
ProductSubcategoryKey. Your diagram pane should look similar to this:

! p—
File Edit View Project Build Debug Format Database Dats SourceView Tools Window Help
e b | % 9 - | b | Development » | &5 55 38 B B - o
55AS20085B5.dsv [Design]* | Start Page | ~ 3 | Solution Explarer i
B Rl 2
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T <all Tables> T DimProductubeategony 3 DimProduct b g SSASZO08SES.ds
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£ itk H 03 55A520085B5 dsv
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| DayNumberOfileek 1 MY
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7 & DmReseler D ribarCear SSAS20085BS DataSourceliew -
5 [F DimSalesReason Ffear
5 [Z] DimsalesTerritory qENETaTe .
[ DimScenario
= [ FactaccountManager B Advanced .
5 [ FactCalicenter L TR RetrieveRelationships True
# [0 FactCurrencyRate 7 Costomerteay py oo SchemaRestriction
7 [ FactFinance Gevgravhvfw B Data
Custornerdltemnat...
2 & FactintemetSaies Tile Dats Source SSAS2008585
1 [ FactinternetSalesReason Firhame 5 Descrition
= [ FactInwentory MiddieMarme P
5 [F FactProductForecast E:'m'g?;‘g Name SSAS20085BS
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il T I r K| »
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In the Tables list, select DimProductCategory, drag it onto the diagram pane, and drop
it near DimProductSubcategory.

In the DimProductCategory table, right-click the ProductCategoryKey column and
select Set Logical Primary Key.
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6. Click ProductCategoryKey in the DimProductCategory table and drop it on
ProductCategoryKey in the DimProductSubcategory table. The Specify Relationship
dialog box appears, warning you that you have reversed the typical foreign key-

primary key relationship.

# Specify Relationship

Saurce (fareign key) table:

Destination (primary key) table:

[DimProductCategory

~ | [DimPraductSubcategary

Source Columns

ProductCategaryKey

Description;

Destination Columns

ProductCategorykey

Rewerse

Rewverse,

| A

The relationship is currently between a primary key column and a nen-primary key column, If this is incerrect, click

Cancel Help ]

||

[ QK

J
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7. Click Reverse to correct the logical foreign key relationship and then click OK. You may
want to rearrange the tables in your diagram so that the data source view now looks

like the following image.
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Add a named calculation

You may need to apply transformations to your source data. It is common to append col-
umns, parse data from a column, or perform calculations. For example, you may want to ap-
pend customers’ first and last names or you may want to add sales amount, tax amount, and
shipping to get the total amount. In the next procedure, you add the characters FY to the
fiscal year so that users can easily distinguish fiscal and calendar dates.

1. Right-click the header of the DimDate table and select New Named Calculation. The
Create Named Calculation dialog box appears.

2. In the Column Name box, type FiscalYearName.

3. In the Expression box, type this SQL expression:

'FY ' + CONVERT(CHAR(4),FiscalYear)

W Important The SQL expression that you enter is passed through to the source database.
It must use valid SQL syntax for the relational database management system (RDBMS) that
is hosting your data. | often use SQL Server Management Studio to write a SQL query that
contains the SQL expression, execute the query to make sure the expression is correct, and
then copy the expression and paste it into the named calculation.

The Create Named Calculation text box now looks like this:

& Create Marmed Calculation = B[]
Colurmn name: FiscalfearMarme
Description: =
Expression:
P+ COMVERT(CHAR(4), Fiscaltear) 2
[ Ok l l Cancel l l Help

4. Click OK. The new named calculation FiscalYearName now appears as the last column
in the DimDate table.

5. Right-click the header of the DimDate table and select Explore Data. Scroll to the far
right to see the values in the FiscalYearName column.
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The Explore Data screen should look similar to this:

Explore DimDate Table |~ 53452008585 dsu [Design]* | Start Page |

Table | Pivot Table | Chart [ Pivat Chart|

MNarne MonthMurnberOfyear CalendarQuarter

Calendaryear

CalendarSermnester

FiscalQuarter

Fiscalfear FiscalSemester FiscalVearMarme

2008

2000 Fy 2000 B

2008

2009 F¥ 2009

2008

2009 F¥ 2009

2008

2009 F¥ 2009

2008

2000 Fy 2000

2008

2000 FY 2008

2008

2009 F¥ 2009

2008

2009 F¥ 2009

6. Close the Explore DimDate Table window.

Create a named query

2008

R

RlrR R R e e e

2009 F¥ 2009

Sometimes you may need to apply transformations to your data that are more complicated
than just applying a SQL expression. You may want to filter, group, or join data from multiple
tables. You can do this by creating a SQL SELECT statement and then putting the statement

into a named query.

In the next procedure, you will replace the DimCustomer table with a named query. The SQL
SELECT statement will join DimCustomer and DimGeography so that you can identify a cus-

tomer’s city, state, and country.

1. Right-click the header of the DimCustomer table, point to Replace Table, and select

With New Named Query.

The Create Named Query dialog box appears. The diagram pane shows the
DimCustomer table with each column selected, the grid pane shows each column from
DimCustomer, and the SQL pane shows the corresponding SQL select statement. These
three panes are alternative displays of the same information.

2. Click the Add Table button.

3 Create Named Query

(==

HMamei
Description:
S5AS20085BS (primary)

Data source:

Query definition:

e ([E[E]=E]= @5l l&;[m@

DirnCustarmer (dho) =] Add Table
[]* (&l Columns) ﬁl

[#] CustomerKey

[w]GengraphyKey

[w] CustomeralternateKey

(v Title =~

3. In the Add Table dialog box, select DimGeography, click Add, and then click Close.
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4. In the DimGeography table, select City, StateProvinceName, and
EnglishCountryRegionName. The Create Named Query dialog box now looks like the

following image.

v Important The SQL query that you enter is passed through to the source database. It
must use valid SQL syntax for the RDBMS that is hosting your data. | often use SQL Server
Management Studio to write and execute a SQL query and then copy the query and paste

it into the Create Named Query SQL pane.

BIDS attempts to validate your SQL query when you close the Create Named Calculation
dialog box. Sometimes BIDS is unable to parse valid SQL and raises an error. If you know
that your SQL query is valid, you can click the Switch To Generic Query Builder button.
Then BIDS will not attempt to validate your SQL query.

= Create Mamed Query [o ===
Marne: DimCustomer
Description:
Data source: SSAS20085BS (primary] -
Query definition:
=34 &= r &R @
DimCustamer (dba) [_] DimGeography (dba) [_] |
[ ]* (&0l Calurnns) ﬂ [ StateProvinceCode B
[w] CustomerKey [w] StateProvinceMame
[v] Geographyicey []CountryRegionCode
[w] Customerditematekey « EnglishCountryRegionhame
[v]Title = [_|SpanishCountryRegionMarme =
a ™| D
Alias Table Outp.. SortType Sort Order Filter Or., |=
» Custamerkey DimCust... o
GeoaraphuKey DimCuste...  [71 2
< 1 l B
SELECT  dbo.DimCustomer.Customerey, dbo.DimCustomer.GeographyKey, dbo DimCustamer.CustomerAlternatekey »
dbo.DimCustomer FirstName, dbo.DimCustomer MiddleName, dbo.DimCustomer Lasthame, dbo.DimCust(
dbo.DimCustomer. MaritalStatus, dbo.DimCustomer.Suffix, dbo.DimCustomer.Gender, uhn.D\mCusmmar{r
dbo.DimCustomer TotalChildren, dbo.DimCustamer.MumberChildrenAtHorme, dbo DimCustomer EnglishEc
dbo.DimCustomer. FrenchEducation, dbo.DimCustamer.EnglishOccupation, dbo.DimCustomer. SpanishOcct
dbo.DimCustomer. HauseDwnerFlag, dbo DimCustormer.NurnberCarsOuned, dbo.DimCustormer.AddressLin ~
< T ] 3
[ [ e emr—

5. Click OK. The icon next to DimCustomer in the table header has changed from a single
table to multiple tables, indicating that DimCustomer is now a named query.

6. In the Diagram Organizer pane, select the <All Tables> diagram and then in the Tables

pane, select DimCustomer.

The changes you made in the Internet Sales diagram have also been made in the <All
Tables> diagram. DimCustomer is a named query everywhere it appears in your data

source view.
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The fields you selected in your Named Query can be found when you scroll within the
DimCustomer table:

f 2 =
File Edit View Project Build Debug Format Database Data SourceView Tools Window Help
Sl @ 4 a9 - 0| b | Development - | 51 2 35 B] 51 -
SSAS20085BS.dsv [Design]” | Start Page | » % |Solution Explorer -1 x
; | &
22| e@l% XA -
|y Adventure Works SSAS
Diagram Organizer =1l | &~ @ pata Sources
e i
2, Tnkernet Sales 1 5 [ Data Source Views
- ¢ SSA520085BS.dsv
[ Cubes
2 BimCustomer [& Dimensions
EnglishOccupation - - [ Mining Structures
SpanishOccupation [ Roles
FrenchOccupation B Assemblies
Tables HouseOwnerFlag - [ Miscellaneous
D Diméccount, = NumberCarsCwned
[ DimAccountManager [ ] :::’esst‘”eé
[ bimCurrency o resgne:
£ DimCustomer ong
i DateFirstPurchase
L ——— CommuteDistance 0 DinGeography s =
DimEmployes 7 @eographykey
Biisnd ks StateProvinceName Gty City DataColurnn i
DimGroanization EngishCourtryRegio... StateProvinceCods
DimProduct StateProvinceName
[E pimProductCategary = »  CountryRegionCode B Data
[F cimProductsubcategory EnglishCountryRegionhal Allowull True
2] pimPromation ipan\ﬂ\ccourt\tr\;Regmr’\vNe_ DataType Setirnsing
& oimeasaler (it e DateTimeMade  UnspecifiedLocal
[ pimsalesReasan PostalCode "
DimSalesTerritory (] FactSurveyReeyinse SalesTarritorykey Description
DimScenario ¢ SurveyRespoespkey FriendlyNarme
FactAccountManager Datekey Length Ell
FactCallCenter Customerksyrke Marne City
FactCurrencyRake ProductCategatekey
[ FactFinance L EnglishProducodutegaryName
[F FactinternetSales ProductSubratégorykey
[F FactinternstSalesReason EnglishProductSubcategoryhlame Data
[ Factinventary =
[ FactProductrorecsst = || 4] | ’
[ Error List
Ready

7. Click the Save All button and close BIDS.

] BdventureWarks B1 - Microsaft Visual Studio - -

File Edit ‘iew Project Build Debug Format Database Data Source Wiew Tools  Window Help
P [ % ]9 - -] b Development - | S 5 3 B L
SSAS2008SBS row Designl” | Start Page

Save All L‘_‘A_‘ BI
| | TW e x|@ Q-

Diagram Orgaizer | ‘ ‘ |

In this chapter, you learned how to create a business intelligence solution and an Analysis
Services project using SQL Server Business Intelligence Development Studio. You created a
data source that contains the information Analysis Services uses to connect to a database.
You then created a data source view that contains the definitions of the tables and views

in a source database. Because a data source view that contains many tables can be hard to
comprehend, you created a diagram that displayed a subset of the tables in the data source
view. The source database was missing some primary keys and foreign key relationships, so
you added logical primary keys and relationships to the data source view. Finally, in order to
transform the source data, you added a named calculation containing a SQL expression and a
named query containing a SQL query to the data source view.
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In Chapter 4, "Creating Dimensions,” and in Chapter 5, “Creating a Cube,” you will create di-
mensions and cubes based on the metadata contained in the data source view. When you
process these dimensions and cubes, Analysis Services will use the information in the data
source to connect to the source database.



Chapter 14
Managing Partitions and Database
Processing

In this chapter, you will learn how to:

Configure a dimension to use ROLAP or MOLAP storage.

Configure a measure group partition to use ROLAP, HOLAP, or MOLAP storage.
Configure rigid attribute relationships.

Process a dimension using the Process Update processing option.

Process a partition using the Process Incremental processing option.

Configure proactive caching.

Create, merge, and manage measure group partitions.

Import an Analysis Services design into a Business Intelligence Development Studio
project.

In Chapter 11, "Retrieving Data from Analysis Services," you learned how to use client tools
and MDX queries to get data out of Analysis Services and into a PivotTable dynamic view or
other report. In order to get data out of the Analysis Services database, you had to first put
data into the Analysis Services database. In previous chapters, every time you were ready

to apply your changes, you simply deployed your solution and let the Analysis Services
server work its magic to determine how to go about loading the data from the relational
data warehouse into the Analysis Services database. How Analysis Services actually pro-
cessed and stored that data has been a conceptual black box up to this point. Knowledge is
power, however, and that adage certainly holds true in the domain of Microsoft SQL Server
2008 Analysis Services. The more you know about what goes on within the black box of the
Analysis Services server, the better you'll be able to troubleshoot unusual situations and find
solutions to difficult problems.

This chapter explains in broad terms what goes on inside that black box. You will learn about
how Analysis Services physically processes and stores data. The explanations are simplified,
but they encompass some of the most complex topics in this book. If nothing else, this chap-
ter can give you an appreciation for the sophistication and elegance of the Analysis Services
server design.

341
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Working with Storage

An Analysis Services database uses four types of information: the design of database objects
(dimensions, cubes, measure groups, and so on), dimension data, detail values, and aggre-
gated values.

Analysis Services always stores the design of database objects in XML files on the Analysis
Services server, but it allows you to decide where the dimension data, details values, and ag-
gregated values are stored. You can choose from three storage modes that correspond to
different physical storage locations:

B ROLAP (relational OLAP) leaves dimension data and detail values in the relational da-
tabase. If the relational database is SQL Server Database Engine, Analysis Services can
also create indexed views in the relational database to store aggregated values.

B HOLAP (hybrid OLAP) leaves the detail values in the relational fact table but stores ag-
gregated values on the Analysis Services server. HOLAP is not an option for dimension
storage.

B MOLAP (multidimensional OLAP) stores dimension data, detail values, and aggregated
values on the Analysis Services server.

No matter which storage mode you choose, the database design is stored on the Analysis
Services server. It's the database design that makes Analysis Services data appear to be in a
cube to a person running a query. That means the storage mode is invisible to client applica-
tions—that is, applications that query the cube. The client application always sees the cube.
Deciding which storage option to use is primarily based on processing and query perfor-
mance and has no effect on how client applications will interact with the cube.

Because a client application can't tell which storage mode you have chosen, you can change
the storage mode without affecting any client applications. After you specify storage and
start using the cube, you can still change your mind later and switch to a different storage
type. Because a cube appears to the client application as a single, logical entity, you can use
different storage modes for different portions of a cube. To avoid doing that, you must use
multiple partitions. You will learn about creating partitions later in this chapter.

Note Regardless of which storage mode you choose, Analysis Services will never allocate stor-
age for missing values. For example, if you have a database that shows you didn't start selling
products in Australia until 2010, Analysis Services will use no storage space for detail or aggre-
gated values for Australia in 2008.
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Understanding Dimension Storage Modes

You can choose to store dimension data using ROLAP or MOLAP storage mode. If you
choose ROLAP storage, the dimension data will be stored in the source dimension tables.

If you choose MOLAP storage, the dimension data will be stored on the Analysis Services
server. You can use dimensions with ROLAP or MOLAP storage with partitions that have
ROLAP, HOLAP, or MOLAP storage with one restriction: If the partition uses MOLAP storage,
it must have one dimension that uses MOLAP storage. If you use a dimension with ROLAP
storage with a partition that uses MOLAP storage, any time you execute a query that uses a
leaf level member from an attribute in the ROLAP dimension, Analysis Services will have to
retrieve the values from the relational database. For example, if Product was a ROLAP dimen-
sion and a user included the members of the Product Color attribute hierarchy in a query,
Analysis Services would have to retrieve both the dimension data and the fact data directly
from the relational database, and you would lose some of the query performance benefits
that MOLAP storage provides. The only time you want to use the ROLAP storage mode for
a dimension is when a dimension contains an extremely large number of members or when
you want a measure group that uses only ROLAP storage for its dimensions and partitions.

In the next procedure you will learn how to change the storage mode to ROLAP for a di-
mension. Later in this chapter, you will work with cubes that contain partitions using ROLAP
and MOLAP storage. You will then browse the cubes and see that to a client application, the
cubes appear alike.

Modify dimension storage settings

1. Use Business Intelligence Development Studio (BIDS) to open the AdventureWorks BI
solution contained in the C:\Microsoft Press\Analysis Services 2008 SBS\Chapter 14
\AdventureWorks BI folder. The AdventureWorks SSAS database contains two dimen-
sions, Geography MOLAP and Geography ROLAP, which are identical. You will change
the storage mode of the Geography ROLAP dimension to Real-time ROLAP. The other
three dimensions, Date, Employee, and Product, use MOLAP storage.

2. In Solution Explorer, expand the Dimensions folder, right-click Geography ROLAP.dim,
and select View Designer.

3. In the Attributes pane of the Dimension Designer, right-click the Geography ROLAP di-
mension and select Properties.

4. In the Properties window, select the ProactiveCaching property and click the ellipsis
button (...) that appears on the right.

5. In the Dimension Storage Settings dialog box, drag the slider to Real-time ROLAP and
click OK. The Properties window will now show that the value of the ProactiveCaching
property is Real-time ROLAP, and the value of the StorageMode property is Rolap.
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Properties > 1 X
Geography ROLAP Dimension -

Geography ROLAP  »

Regular
Collation
Mdxtissinghdernbe Default
E Storage
ProactiveCaching {15 13 ROL.‘\F{Z] E
Storagehdode Rolap l} m

ProactiveCaching

Specifies the proactive caching settings for
the dimension.

6. Close the Dimension Designer and save the changes to the Geography ROLAP
dimension.

You were able to change the storage mode of the dimension without making any other
change to its design. Query performance is the only difference that a user should perceive
between a dimension that uses MOLAP storage and one that uses ROLAP storage.

Note In addition to query performance, there is one minor difference in the way Analysis
Services will display data related to a ROLAP dimension attribute’s unknown member in some
special circumstances. If you are considering using ROLAP storage for a dimension that has the
UnknownMember property enabled, refer to SQL Server 2008 Books Online for more information
on this special case.

In the next section, you will learn how to change the storage mode of a measure group
partition.

Understanding Partition Storage Modes

Choosing a storage mode is not as difficult as it might seem. Use ROLAP storage if your ana-
lytical solution requires real-time data or if you have insufficient disk storage or processing
time to process a large volume of data into MOLAP storage. The ROLAP storage with aggre-
gations option is rarely used because aggregations in a relational database can be bulky, and
they usually only marginally improve query performance. You might choose the ROLAP stor-
age with aggregations option if you're learning about aggregations and want to physically
look at the aggregation tables, but this storage mode is rarely used in practice.

Aggregations in both MOLAP and HOLAP are identical—the only difference is where the
detail-level values are stored. If you count the space required by the original warehouse as
well as the space needed for the OLAP cubes, MOLAP does consume more storage space
than HOLAP because the MOLAP storage option duplicates the values from the fact table.
Analysis Services, however, is very efficient in how it stores data. An Analysis Services da-
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tabase will often use less than half of the storage space of its source database. With a very
large warehouse database, you could process the data into a MOLAP cube and then archive
and remove the original warehouse. By using the MOLAP storage option, you could actually
end up using a fraction of the original storage space.

If you have a large, permanent warehouse—and if using aggregations can satisfy most que-
ries—you may want to consider HOLAP storage. Queries that must retrieve detail data are
slower than if the cube used MOLAP storage, but if they're infrequent, the performance gain
might not be worth the incremental storage requirements. In addition, processing a MOLAP
cube can take more time than processing a HOLAP cube. While developing an OLAP cube,
you may want to use HOLAP storage simply to speed up processing during the time that
you process frequently. When you have completed the database design, you can switch to
MOLAP storage to maximize query performance.

Note Some descriptions of warehouse technology use the term ROLAP to refer to a relational
data warehouse that has a fact table and dimensional tables. This is a different meaning of the
term than is used within Analysis Services and corresponds most closely to a ROLAP cube with no
aggregations.

The AdventureWorks SSAS database contains two cubes, ROLAP and MOLAP, that both use
MOLAP storage. The cubes are identical except that the ROLAP cube contains the Geography
ROLAP dimension, whereas the MOLAP cube contains the Geography MOLAP dimension. In
the next procedure, you will change the storage mode of one of the partitions in the ROLAP
cube. You will then browse the cubes and see that they appear to be identical.

Modify partition storage settings

1. In Solution Explorer, expand the Cubes folder, right-click ROLAP.cube, and select View
Designer.

2. In the Cube Designer, click the Partitions tab. The Reseller Sales measure group contains
one partition, Fact Reseller Sales. Notice that the partition’s storage mode is MOLAP. In
the next three steps, you will change the storage mode to ROLAP.

3. Right-click the Fact Reseller Sales partition and click Storage Settings.

Note You can also change the storage mode by clicking the Storage Settings link.
However, if you click this link without first selecting a partition, the changes you make
won't affect any of the existing partitions. Instead, the storage settings that you specify will
become the default settings for new partitions.

4. In the Partition Storage Settings dialog box, drag the slider to Real-time ROLAP and
click OK.
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5. Verify that the partition’s Storage Mode column displays ROLAP, like this:

i), cube Structure | 91 Dimension Usage | () caleulations | & kp1s |(f actions [(3) partiions |1}2 Agaregations | Perspectives | () Translations |, Browser
al@l®

A Reseller Sales {1 Partition)

Partition Name 4 Source Estimated Rows Storage Made Aggregation Design

1 Fack Reseller Sales FartResellerSales 500000 ROLAP i
ROLAP

6. Close the Cube Designer and save the changes to the ROLAP cube. In the next pro-

cedure, you will browse these two cubes, so you need to deploy and process the
AdventureWorks SSAS database.

On the Build menu, select Deploy AdventureWorks SSAS. If the AdventureWorks SSAS
database already exists on the server, a dialog box may appear warning that the data-
base will be overwritten. If the warning appears, click Yes. The prior version of the data-
base will be deleted and the current deployment will continue.

You are now ready to browse the cubes and see that they appear identical.

In the next procedure, you will browse the cubes using SQL Server Management Studio (SSMS).

Browse the ROLAP and MOLAP cubes

1.

On the Microsoft Windows task bar, click Start, point to All Programs, expand the
Microsoft SQL Server 2008 folder, and then select SQL Server Management Studio.

In the Connect To Server dialog box, select Analysis Services from the Server Type list.
In the Server Name text box, type localhost and click Connect.

In Object Explorer, expand the Databases folder, expand the AdventureWorks SSAS da-
tabase, and expand the Cubes folder.

In Object Explorer, right-click the ROLAP cube and select Browse.

In the Metadata pane, expand the Measures folder, expand the Reseller Sales measure
group, and drag the Reseller Order Quantity measure to the totals area of the Report
pane.

In the Metadata pane, expand the Date dimension and drag the Calendar Year attribute

to the columns area of the Report pane.

Expand the Geography ROLAP dimension and drag the Geography hierarchy to the
rows area of the Report pane. Click the Report pane and then right-click the Area attri-
bute and select Expand Items. The report should look like this:

Calendar Year

Cv 2008 v 2009 v 2010 Cv 2011 Grand Total

Area ~ |Country Reseller Order Quantity|Ressller Order Guantity|Ressller Order Quantity|Resellsr Order Quantity|Reseller Ordar Quantity

ElEurope France 2,680 7,715 3,953 14,348
Germany 4,480 2,300 7,380
United Kingdam 2,443 7,060 3,690 13,193
Total 5,123 18,255 10,543 34,921

El North America | [ Canada 2,404 12,727 18,801 7,823 41,761
United States 8,431 40,331 53,107 24,813 132,745
Total 10,835 53,118 77,908 32,648 174,509

El Pacific Australia 3,009 1,939 4,945
Total 3,009 1,939 4,945

Grand Total 10,835 58,241 100,172 45,130 214,378
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8. Repeat steps 4 through 7 to create one more report that uses the MOLAP cube. In step
4, select the MOLAP cube. In step 7, use the Geography MOLAP dimension.

You should now have a window in SSMS for the ROLAP cube and a window for the MOLAP
cube. The values in both of the reports should be identical. Leave these reports open—you
will use them in the next procedure.

Changing Data in a Warehouse

When you process an Analysis Services database, you update the information in the dimen-
sions and measure groups based on the data stored in the data warehouse and the design of
your database. If you change the design—for example, if you add a measure or a dimension
to a cube—you must process the affected portions of the database. If the data in the data
warehouse changes, as it inevitably will, you will also need to process the affected portions of
your Analysis Services database.

The information in a data warehouse is almost always time-dependent. That means that at
the very least, you'll continually add new time periods to your data warehouse. In time, you
might also add additional products or additional geographic regions. When the data ware-
house changes, you need to process the database to resynchronize your Analysis Services
database with the relational data warehouse.

The FactResellerSales table in the SSAS2008SBS database contains data for six countries
through June 2011. In the SSAS2008SBS database, the DimSalesTerritory dimension table
includes only the six countries that appear in the fact table. The DimDate dimension table,
however, includes months through December 2011. It is not uncommon in a warehouse to
include months in the date dimension through the end of the current quarter or year, but to
add members to other dimensions only as they are needed.

Included in the C:\Microsoft Press\Analysis Services 2008 SBS\Chapter 14\SQL folder is a SQL
script named Update Warehouse 1.sqgl. This script adds Mexico to the DimSalesTerritory table
and an additional row in the fact table for a sale in Mexico for December 2011. Inserting
these records into the source database for the cubes simulates, on a very small scale, the load
operations that occur regularly in a production data warehouse.

In the next procedure, you'll execute queries that insert data into the warehouse and then
observe the effect of changed data on the cubes. You will see that the storage mode for a
dimension or measure group partition affects what data is displayed by a cube when source
data is changed.
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Insert source data

1. On the SSMS File menu, point to Open and select File. In the Open File dialog box,
browse to the C:\Microsoft Press\Microsoft Press\Analysis Services 2008 SBS\Chapter
1A4\SQL folder, select Update Warehouse 1.sql, and click Open.

2. On the Query menu, point to Connection and select Connect. In the Connect To
Database Engine dialog box, change the Server Name to localhost and click Connect.

3. On the SSMS toolbar, click Execute. After the query executes successfully, close the

Update Warehouse 1.sgl Query window.

4. Select the ROLAP [Browse] window and on the Browser toolbar, click Reconnect. With
Real-time ROLAP storage mode, changes to the source database immediately appear in
the cube, because the dimension and partition data is stored only in the source data-
base. The newly added country, Mexico, is displayed on rows in the Geography ROLAP
dimension, and the number of items in the newly added order, 122, is displayed at the
intersection of Mexico and CY 2011. Aggregate values have also been updated. The
total for CY 2011 has increased by 122 to 45,252 and the total for all years and all coun-
tries has increased by 122 to 214,500.

Area ~ |Country

Bl Eurape France
Germany
United Kingdam
Total

B Morth America | @ Canada
Mexico
United States
Total

B Pacific Australia
Total

Grand Total

Calendar Year «
¥ 2008

Y 2009

Y 2010

Y 2011

Grand Tokal

Reseller Order Quantity Reseller Order Quantity Reseller Order Quantity Reseller Order Quantity|Reseller Order Quantity

2,404

8,431
10,835

10,835

2,680
2,443
5,123
12,727
40,391
53,113

58,241

7,715
4,480
7,060
19,255
18,301

59,107
77,905
3,009
3,009
100,172

3,953
2,900
3,690
10,543
7,829
122
24,519
32,770
1,939
1,939
45,252

14,348
7,380
13,193
34,921
41,761
122
132,745
174,631
4,945
4,945
214,500

5. Select the MOLAP [Browse] window and on the Browser toolbar, click Reconnect. The
grand total for Order Quantity for all countries is still 214,378, and Mexico doesn't ap-
pear in the list of countries. All the values are unchanged from before the warehouse

changed.

The MOLAP cube uses MOLAP storage, and it behaves as if you had not changed the data
source. When you use MOLAP storage, with or without aggregates, the cube is completely
detached from the data warehouse. You can even delete the warehouse database without
affecting the Analysis Services database. With MOLAP storage, you must process a dimension
or partition to resynchronize with the data warehouse.

The easiest way to make sure that an Analysis Services database is completely consistent with
the data warehouse, and with itself, is to process the entire database. When you process the
database, you completely discard all the dimensions and measure group partitions within
the database and create new ones. This takes place as a single transaction, which means that
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client applications can continue to use the existing cubes until processing is complete. It also
means that if an error occurs at any point during the processing, the entire change is rolled
back, again ensuring that the database is internally consistent.

Processing the entire database is the simplest option, provided that you have sufficient time
and storage space available. Although processing a large database can consume a consider-
able amount of time, users can continue to access the existing database while data is be-

ing updated in a new version of the database. For example, suppose you have an Analysis
Services database that you update every day and that requires 10 hours to fully process.
Assuming you have sufficient disk space, you could still choose to process the entire data-
base, perhaps by starting the nightly processing after 19:00 or as soon as new data is avail-
able. Users would then have access to the updated database by the next morning. You would
not have to exclude users from the system or wait for them to leave for the day.

Processing a large database can also consume a considerable amount of disk space. The
Analysis Services server not only creates a second copy of all the dimension and partition files
created during the transaction, but it also uses additional temporary files to accumulate ag-
gregations, particularly when creating aggregations from a large fact table.

Consequently, some databases are simply too large to process as a single transaction.
Analysis Services provides several options for processing individual components of a data-
base. These options allow you to create and manage extremely large databases, but they
also require much more work to provide users continuous access to the cubes and to prevent
including invalid or inconsistent values in the database.

Processing a Dimension

When you process a dimension, the server creates a map that includes the path for each
member of that dimension. Every cube that includes the dimension uses that map. When you
process an existing dimension, the map is destroyed and a new map is created. Destroying
the dimension map invalidates all the cubes that use the dimension. When you process an
entire database, the dimensions are processed first and then all the cubes are processed as
well. But when you process a single dimension, you make all the cubes that use that dimen-
sion inaccessible to client applications.

Fortunately, you can make certain changes to a dimension without destroying the exist-

ing map. If you don't destroy the existing map, you don’t invalidate existing cubes. Analysis
Services allows you to update a dimension to make changes that don’t destroy the dimension
map. The most useful change you can then make is adding new members to a dimension.
You can also rename, delete, or re-parent members. For example, you could re-parent the
Helmets member by changing its category from Accessories to Clothing.
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Note If a dimension member has fact data associated with it in the cube, Analysis Services can't
actually delete the member permanently during a Process Update. Instead, Analysis Services will
"hide” the member in the dimension, leaving the fact data in the cube. The associated fact data
will still be included in aggregated values, but it will not be displayed alongside a member in the
dimension.

Unfortunately, when you update a dimension, you delete the aggregations related to that di-
mension. To avoid deleting aggregations when you update a dimension, you need to change
the attribute relationship property RelationshipType from its default value of Flexible to Rigid.
Changing this property allows you to update a dimension without deleting all of the related
aggregations. However, if this property is set to Rigid and you try to update a dimension,
Analysis Services will fail the operation if it detects changes in the dimension table that aren’t
allowed. Deleting or re-parenting members of a rigid relationship requires the dimension to
be fully reprocessed, which in turn forces each cube using the dimension to be reprocessed.

The Date dimension is a good candidate for rigid attribute relationships, because you should
not delete dates, and the month, quarter, and year that a date belongs to shouldn't change.
A product dimension with categories and subcategories may not be a good candidate for
rigid attribute relationships because products may be deleted or recategorized.

In the next procedure, you will learn how to change the value of the attribute relationship
property RelationshipType from Flexible to Rigid.

Create rigid attribute relationships

1. Switch to BIDS. In Solution Explorer, right-click Date.dim and select View Designer.

2. In the Attributes pane of the Dimension Designer, point at the Date dimension. Design
Warnings will appear, including the warning "Define attribute relationships as ‘Rigid’
where appropriate.” You should be careful about responding to this warning. Only de-
fine attribute relationships as Rigid if you are sure that when dimension members are
deleted or re-parented, you will be able to fully reprocess the dimension and all cubes
that contain the dimension.

3. Switch to the Attribute Relationships tab.

4. In the Attribute Relationships pane, right-click the Date — Month attribute relationship
and select Edit Attribute Relationship.

5. In the Edit Attribute Relationship dialog box, change the Relationship Type to Rigid.
Click OK. The Date - Month attribute relationship is now displayed with a solid arrow
indicating that it is a rigid attribute relationship.

6. Repeat steps 4 and 5 for all of the other Date dimension attribute relationships.

7. Close the Dimension Designer and save the changes to the Date dimension.



Chapter 14 Managing Partitions and Database Processing 351

In the procedure titled “Insert Source Data” earlier in the chapter, you inserted Mexico into
the DimSalesTerritory dimension table, but Mexico has not yet appeared in the Geography
MOLAP dimension. In the next procedure, you will update the dimension using SQL Server
Management Studio so that it will contain this new member.

Update a dimension

1. Switch to SQL Server Management Studio (SSMS). In Object Explorer, expand the
Dimensions folder, right-click the Geography MOLAP dimension, and select Process.
The Process Dimension dialog box is displayed.

4 Process Dimension - Geography MOLAR (== ==
Seloct apog: st~ I Help
Object list
Object Name Type Process Dptions Settings
17| Geogaphy MOLAR  Dimension Frocess Update
Batch Setings Summary
Frocessing order:
Parallel
St Transaetion mode:
(Default)
Server X
lacalhost Dimension erors
E_nrme:lmr\ (2=t
kel oQitsel Dimersion key eror log path
] View connection properties (Default)
Frooess affected objects:
Progress
Dia not process
Ready
Change Settings.

Notice that the Process Options value is Process Update. Analysis Services suggests the
processing option with the lowest impact that synchronizes the dimension with the da-
tabase design and the data warehouse. In this case, because the dimension has already
been processed and no structural changes are detected in the dimension design, Analysis
Services determines that full processing is not required, and suggests an update instead.

The processing option to update the dimension, Process Update, is appropriate when
you make changes to the data in the dimension table. However, you will change this
value to Process Full to observe the potential impact on other objects in the database.
Notice the current setting for Process Affected Objects, visible at the bottom of the
dialog box, is Do Not Process. Thus, any objects dependent on this dimension, such
as partitions in the cube, will not be processed. You can review the impact of process-
ing the Geography MOLAP dimension on other objects in the database by using the
Impact Analysis feature.
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2.
3.

In the Process Dimension dialog box, select Process Full from the Process Options list.

Click Impact Analysis. The Impact Analysis dialog box shows that the MOLAP cube and
all of its measure group partitions would need to be processed if you were to perform
a Process Full on the Geography MOLAP dimension. You can select objects in the
Process Object column so that they will be processed immediately after the dimension
is processed.

¢ e =EEs

The list below shows which abjects will be affected by the processing task, To process an object, select its check box, Selected
abjects will be added to the Pracess Objects list.

Object list:
Name Type Impact Type [C] Frocess Object

act Internet Sales Partition Unprocessed
[l]  Reseller Sales Measure Groug Ungrocessed
4 Fact Reseller Sales Partition Unpracessed
3 moLap Cube Unpracessed

[l Internet Sales Measure Group Unpracessed

[ENENENEYE

In the Impact Analysis dialog box, click Cancel. To avoid the need to process the
MOLAP cube, change the processing options so that the dimension is updated.

In the Process Dimension dialog box, select Process Update from the Process Options
list. Click Impact Analysis. The Impact Analysis dialog box shows that when you update
a dimension, you don't need to process any other objects. You are now ready to update
the dimension.

In the Impact Analysis dialog box, click Cancel. In the Process Dimension dialog box,
click OK. The Process Progress dialog box appears, displaying the steps Analysis Services
takes as it processes the dimension. When processing is complete, the Status will change
to Process Succeeded. You can view additional information, including the SQL queries
used to select data from the dimension table, by expanding the steps and substeps.

The “Process Cube ‘MOLAP’ completed” step makes it appear that the MOLAP cube
was processed. However, if you expand the substeps, you will see that no SQL query
was executed, meaning that no data was loaded into any of the partitions.

% Process Progress JE=EEoE ()

= () Command
2 14 Processing Dimension 'Geography MOLAP® completed.
@), Start time: 1/16/2009 8:31:06 AM; End time: 1716/2009 3:31:08 AM; Duration: 0:00:02
8 Processing Dimension Attribute '(811)" completed.
© B Processing Dimension Attribute 'Area’ completed, 5 rows have been read.
@y, Starttime: 1/16/2009 8:31:07 AM; End time: 1/16/2008 3:31:07 AM; Duration: 0:00:00
= Fo QL queries 1

Processing Dimension Aftribute 'Country’ completed. 9 rows have been read
Processing Hierarchy 'Geagraphy' completed.

2 Processing Dimension Attribute Region' completed. 13 rows have been read.
5 [ Processing Cube 'MOLAP' completed,

By Start time: 1/16/2008 8:31:08 AM; End time: 1/16/2008 8:31:09 AM; Duration: 0:00:01
[ul] Processing Measure Group Tntemet Sales’ completed,
& [ul] Processing Measure Group ‘Reseller Sales' completed.
O Start time: 1/16/2008 8:31:09 AM; End time: 1/16/2008 8:31:09 AM; Duration: 0:00:00
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7. In the Process Progress dialog box, click Close. Now that the Geography MOLAP di-
mension has been updated, you should be able to see the new member, Mexico, when
you browse the MOLAP cube.

8. Select the MOLAP [Browse] window. On the Browser toolbar, click Reconnect. Mexico
doesn't appear. Because the MOLAP cube was not processed, no values are associated
with Mexico. You will be able to see Mexico if you choose to display empty cells.

9. Right-click the Report pane and select Show Empty Cells. The report should now dis-
play Mexico as a member of the Country attribute, like this:

Drop Fiter Fields Here

Calendar Year = |

CY 2008 v z009 [Cv 2010 [Cv z011 |Grand Total ]
Area ~ [Country Reseller Order Quantity|Reseller Order Quantity Reseller Order Quantity|Reseller Order Quantity Reseller Order Quantity|
B Europe France 2,680 7,715 3,953 14,348

German 4,480 2,900 7,380

United Kingdom 2,443 7,060 3,690 13,193

Total 5,123 19,255 10,543 34,921

BENA A
Total
[ North America | [ Canada 2,404 12,727 18,301 7,829 41,761
Mexico
United States |3,431 40,391 59,107 24,519 132,745

Total 10,835 53,113 77,908 32,645 174,509
B Pacific Australia 3,009 1,939 4,945
Total 3,009 1,939 4,945
Grand Total 10,835 58,241 100,172 45,130 214,378

You will now learn about the options available to you when you process a cube, measure
group, or partition. You will then complete a procedure that loads the Mexico sales order
into the MOLAP cube.

Processing a Cube

When you click the Process command for a cube that has already been processed, the default
processing option is always Process Full. When you fully process a cube, Analysis Services
checks to see whether any design changes have been made to any of the dimensions used by
the cube. If changes have been made, the server processes the dimensions before processing
the cube. The server then generates a set of temporary files containing replacement data for
the cube. As soon as processing has completed successfully, the server deletes the current
files for the cube and renames the temporary files with the permanent names.

The Process Data option for a cube is virtually identical to the Full Process option. In both
cases, the server generates all the files for a new cube, swapping the files into place when the
processing is complete. The only real difference is that the Process Data option doesn’t check
to see whether you have made any changes to the dimension schema. It processes the cube
using the existing dimension files.

Another option, Process Incremental, is both powerful and dangerous. The Process
Incremental option allows you to process additional fact records into a cube. Analysis
Services does not have the capability to identify which fact records are new. When you incre-
mentally process a cube, you must provide Analysis Services with a SQL query that identifies
the new records or identifies a table or view that contains the new records. You must be very
careful to ensure that you do not include records that have already been processed into the
cube and that you do not exclude any fact records. You can't use Process Incremental to de-
lete or update records that have already been processed into the cube.
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Process Incremental creates new cube files—precisely as if you were using the Process Full
option. When the processing is complete, however, the server doesn't replace the old files
with the new ones. Rather, it merges the two sets of files, creating a third set of cube files.
Finally, it deletes all but the third set of files and renames those files to become the final cube
files. One implication of this operation is that for a single cube, the Process Incremental op-
tion might actually require more disk space than the Process Full option because it creates
three sets of files, rather than just two. A more important implication is that if you use the
Process Incremental option using a fact table that includes values already stored in the cube,
those values will be double-counted after you process the cube. An alternate option, Process
Data, simply clears out the data in the cube structure and reloads data from the fact table as
defined for each partition.

In the procedure titled “Insert Source Data” earlier in this chapter, you inserted a sales order
from Mexico on December 31, 2011, into the FactResellerSales fact table, but this sales order
has not yet appeared in the MOLAP cube. In the next procedure, you will use the Process
Incremental processing option to add this record to the cube.

Incrementally process a partition

1.

In the SSMS Object Explorer, expand the MOLAP cube, expand the Measure Groups
folder, expand the Reseller Sales measure group, and expand the Partitions folder.

Right-click the Fact Reseller Sales partition and select Process.

In the Process Partition dialog box, select Process Incremental from the Process Options
list. In the Settings column, click Configure. In the Incremental Update dialog box, you
can select the table or view that contains the fact records that you want to add to the
partition or you can enter a SQL query that selects the additional fact records.

Important Analysis Services does not have the capability of identifying duplicate or
missing fact records. When you perform an incremental process, you must ensure that the
table, view, or SQL query that you use contains all of the additional records that should be
processed into the cube and doesn’t contain any fact records that have already been pro-
cessed into the cube.

. In the Incremental Update dialog box, select Query. In the Text Of The Query text box,

enter the following SQL query, or you can copy the code from the file C:\Microsoft
Press\Analysis Services 2008 SBS\Chapter 14\SQL\Incremental Process.txt.

SELECT
FROM
FactResellerSales
WHERE
OrderDateKey = ‘20111231’

The Incremental Update dialog box should look like the following image.
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#* Incremental Update for Fact Reseller Sales =N EoE [

Select a measure group and partition to update, Then, specify whether the source of the updated dats
is a table or a query.

Measure group: | Reseller Sales
Partition: Fact Reseller Sales
Source

2 Table:

Data source: SSAS20083B5 -

Text of the query:
SELECT

FROM
FactResellerSales
WHERE
QrderDatekey = '20111231'

e e e

5. Click OK. In the Process Partition dialog box, click OK. The Process Progress dialog box
will appear and display the steps Analysis Services takes as it processes the partition.
When processing is complete, the Status will change to Process Succeeded. You can
view additional information, including the SQL query used to select data from the fact
table, by expanding the steps and substeps.

6. In the Process Progress dialog box, expand all of the steps and substeps and then select
the substep that begins SELECT [dbo_FactResellerSales].[OrderQuantity] AS. Click View
Details. The View Details dialog box displays the SQL query that Analysis Services used
to select records from the fact table. The SQL query you entered in step 4 appears as a
subquery.

.:ﬂ'.\f’iew Details EI

SELECT [dbo_FactResellerSales].[CrderQuantity] AS -
[dbo_FactResellerSalesOrderQuantity0_0],[dbo_FactResellerSales][Salesfmount] A5
[dbo_FactResellerSalesSalesfmount_1],[dbo_FactResellerSales].[Employeekey] 45
[dbo_FactResellerSalesEmployeekey) 2], [dbo_FactResellerSales].[Productkey] A5
[dbo_FactResellerSalesProductkeyl 3] [dbo_FactResellerSales].[OrderDatekey] AS

[dbo_| FactReseIIerSaIesOrderDateKeyD 4].[dbo_FactResellers: Ies] [Sal Terrlt Key] A5
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7. In the View Details dialog box, click Close, and then click Close in the Process Progress
dialog box.

8. Select the MOLAP [Browse] window. On the Browser toolbar, click Reconnect. The
report shows that the sales order from Mexico has been added to the MOLAP cube.
The number of items in the newly added order, 122, is displayed at the intersection of
Mexico and CY 2011. Aggregate values have also been updated. The total for CY 2011
has increased by 122 to 45,252 and the total for all years and all countries has increased
by 122 to 214,500.

Drop Fiker Fields Here
Calendar Year = |
Cv 2008 v z009 [Cv 2010 [Cv z011 |Grand Total ]
Area ~ |Country Reseller Order Quantity|Reseller Order Quantity Reseller Order Quantity|Reseller Order Quantity Reseller Order Quantity|
El Europe France 2,680 7,715 3,953 14,348
German 4,480 2,900 7,380
United Kingdam 2,443 7,060 3,690 13,193
Total 5,123 19,255 10,543 34,921
BENA N
Total
B North America | [ Canada 2,404 12,727 18,301 7,829 41,761
Mexica 122 on 122
United States 8,431 40,391 59,107 24,519 132,745
Total 10,835 53,113 77,905 32,770 174,631
B Pacific [ Australia 3,009 1,939 4,945
Total 3,009 1,939 4,945
Grand Total 10,835 58,241 100,172 45,252 214,500

As you've learned in this chapter, keeping an Analysis Services database up to date can be
challenging. You have to consider when to process changes to database objects relative to
changes in the data warehouse, how processing one object impacts other objects, and how
the processing option you use affects user queries. In the next section, you will learn about
proactive caching, an Analysis Services feature that simplifies database processing by manag-
ing the details for you.

Proactive Caching

The data that Analysis Services needs to respond to a query can exist in one of three storage
locations, also called caches. Analysis Services can respond to a query most quickly if the data
exists in memory. If the data is not in memory, Analysis Services can use the second-quickest
option and retrieve the data from MOLAP disk storage. If the data is not available from
memory or MOLAP storage, the slowest option is to retrieve the data from ROLAP storage—
that is, Analysis Services has to query the source relational database.

A potential problem arises when the data in the source relational database changes. These
changes cause the ROLAP cache to be out of sync with the memory and MOLAP caches.

To get the three caches back in sync, you must process the dimensions and partitions that
use MOLAP or HOLAP storage, and the memory cache must be cleared and repopulated.
Because processing dimensions and partitions takes time and computer resources, you need
to decide when you want this processing to occur and what cache(s) should be used to re-
spond to queries while the caches are out of sync. Fortunately, Analysis Services provides
proactive caching, which simplifies managing these issues.

To configure proactive caching, you need to consider the following questions:
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B Should processing of the cube occur in fixed intervals of time or only when data in the
underlying source has changed?

B While the cube is being processed, how should user queries be resolved—from the
most recent version of the cube (which might contain old data) or from the underly-
ing source relational database (which contains new data, but might be slower to return
query results)?

m |f processing will be triggered by changes to the source database, how should Analysis
Services be notified of a change?

In the next procedure, you will review the available options and configure proactive caching
for a partition.

Configure partition proactive caching

1. Switch to Business Intelligence Development Studio (BIDS). In Solution Explorer, right-
click MOLAP.cube and select View Designer. In the Cube Designer, click the Partitions
tab.

2. On the Partitions tab, expand the Internet Sales measure group, right-click the Fact
Internet Sales partition, and select Storage Settings.

3. In the Partition Storage Settings dialog box, drag the slider to Scheduled MOLAP. Click
Options. Notice that Proactive Caching is enabled, and the cache is configured to re-
build in one-day intervals. In this case, the MOLAP storage for this partition will auto-
matically update once every day, unless you change the setting to a shorter interval.
Unfortunately, you can change only the frequency of the rebuild, not the time of day
that the rebuild takes place. The Rebuild Interval can be as often as every second or it
can be set as an interval of many days.

By using Scheduled MOLAP, you force a periodic update of the MOLAP cache, whether
or not new data has appeared in the warehouse. This may result in more frequent pro-
cessing of the partition than necessary if data is not regularly added to the warehouse.
On the other hand, the partition may not be processed frequently enough if the inter-

vals are too long relative to the frequency of updates to the warehouse.

4. Click Cancel. In the Partition Storage Settings dialog box, drag the slider to Automatic
MOLAP. Click Options. Automatic MOLAP also enables proactive caching, but updates
the cache only when the data changes, instead of on a periodic basis. The default set-
tings start cache processing after a 10-second Silence Interval, with a Silence Override
Interval of 10 minutes. The Silence Interval setting prevents processing from starting
until data updates in the warehouse have completely stopped for the specified interval.
This situation is analogous to waiting for rush hour traffic to end. If your warehouse
is routinely updated during the first 10 minutes of every hour, that period of time is
the rush period. As soon as 10 seconds (or the amount of time specified by the Silence
Interval) have elapsed, the cache is processed.
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But what if there are so many updates to the fact table during the rush period that
processing cannot start after the expected 10-minute duration? This Silence Override
Interval setting tells the Analysis server to go ahead and start processing the cache if 10
minutes have elapsed and data is still being added to the warehouse. The server uses

a shapshot to isolate the records that it will include in the update process from the re-
cords that are added to the warehouse after processing has begun.

Click the Notifications tab. You use the notification options to specify the condi-

tions that indicate that data has changed in the warehouse. The default value is SQL
Server. Any dimension and fact tables used for the current partition are monitored for
changes, but you can also specifically identify tables to be monitored. Alternatively,
you can choose to have a client application send notification of changes by using the
Client Initiated option, or you can choose to poll specific tables by using the Scheduled
Polling option. Scheduled Polling is useful if your warehouse is stored in a relational
database other than SQL Server. For more information about polling queries, refer to
SQL Server Books Online.

Note In order to use SQL Server notifications, either the data source or the Analysis
Services service account must be configured to use an account that is either a member of
the sysadmin server role or has been granted Alter trace permissions on the SQL Server
database server.

. Click Cancel. In the Partition Storage Settings dialog box, drag the slider to Medium-

Latency MOLAP and click Options. The settings on this page are similar to the
Automatic MOLAP settings, but now the Drop Outdated Cache option is enabled with
a default value for Latency of 4 hours. With medium-latency MOLAP, the Analysis
Services server will eliminate the MOLAP cache if it hasn't been processed within the
past four hours (or the period that you specify if you change the default value).

When the MOLAP cache is dropped by the server, any queries will be answered from
the relational data source (ROLAP cache) until a new MOLAP cache is created. Notice
that the Bring Online Immediately option is enabled for medium-latency MOLAP. This
option tells the Analysis server that as soon as it drops the outdated cache, queries
should be resolved from the relational data source until the new MOLAP cache is avail-
able. This setting is useful when processing has started but has not completed within

a desired period of time, providing users with relatively current data in response to
queries. If you disable this option and you have the Drop Outdated Cache option en-
abled, queries cannot be answered until the new MOLAP cache is created. If you prefer
to continue answering queries with the old cache while a new cache is being built, you
must disable the Drop Outdated Cache option.

Click Cancel. In the Partition Storage Settings dialog box, drag the slider to Low-latency
MOLAP. Click Options. The only difference between medium-latency MOLAP and low-
latency MOLAP is that the Latency property changes from 4 hours to 30 minutes.
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Click Cancel. In the Partition Storage Settings dialog box, drag the slider to Real-time
HOLAP. Click Options. The storage mode has now been changed to HOLAP. In HOLAP
storage, only summarized aggregations are stored in MOLAP storage. All queries that
require detail data will be sent directly to the relational database.

Because the Silence Interval value is 0, the MOLAP aggregations will be rebuilt imme-
diately when Analysis Services is notified of a change to the data. The Drop Outdated
Cache option causes the Analysis Services memory cache to be cleared as soon as there
is a change to the data source fact table.

. Click Cancel. In the Partition Storage Settings dialog box, drag the slider to Real-time

ROLAP. Click Options. The storage mode has now changed to ROLAP. The Update The
Cache When Data Changes option has been cleared, because no MOLAP cache will
be created. Similar to HOLAP storage, the Drop Outdated Cache option causes the
Analysis Services memory cache to be cleared as soon as there is a change to the data
source fact table.

Click Cancel. In the Partition Storage Settings dialog box, drag the slider to Automatic
MOLAP. Click OK. You have configured the partition to use Automatic MOLAP proac-
tive caching to manage processing. The partition will automatically be processed start-
ing 10 seconds after the last update to the source database. If 10 minutes pass since the
first update to the source database and there has not been a 10-second silence interval,
processing will begin.

Close the Cube Designer and save the changes to the MOLAP cube.

You can also configure proactive caching for dimensions. In the next procedure, you will con-
figure Automatic MOLAP proactive caching for the Geography MOLAP dimension.

Configure dimension proactive caching

1.
2.

In Solution Explorer, right-click Geography MOLAP.dim and select View Designer.

In the Attributes pane of the Dimension Designer, right-click the Geography MOLAP
dimension and select Properties.

In the Properties window, select the ProactiveCaching property and click the ellipsis
button that appears on the right.

In the Dimension Storage Settings dialog box, drag the slider to Automatic MOLAP.
Click Options. The same options are available for dimension and partition proactive
caching.

. Click OK. In the Dimension Storage Settings dialog box, click OK.

Close the Dimension Designer and save the changes to the Geography MOLAP dimen-
sion. In the next procedure, you will have an opportunity to see proactive caching in
action, so you need to deploy your changes to the Analysis Services server.

On the Build menu, select Deploy AdventureWorks SSAS.
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In the next procedure, you will create a report using Internet sales data. You will then execute
a SQL script that will insert Japan into the DimSalesTerritory table and add a record for a sale

in Japan to the FactinternetSales table. You will then refresh the report and see the order for

Japan, even though you haven't processed the cube.

Insert source data and browse the cubes

1.

2.

Switch to SSMS. In the MOLAP [Browse] window, click Reconnect and then remove
Reseller Order Quantity from the Report pane.

In the Metadata pane, expand the Internet Sales measure group and drag Internet
Order Quantity to the Report pane totals area. Notice that Japan is not one of the
countries listed in the report.

Calendar Year

Cv 2008 v 2009 CY 2010 CY 2011 Grand Total
Area ~ [Country Intsrnst Order Guantity |Internet Order Quantity Internet Order Quantity|Inkernet Grder Quantity Tnternet Ordsr Quantity
Bl Europe France 53 233 2,231 2,799 5,382
Germany 7% 233 2,254 2,897 5,460
United Kingdom |36 265 2,966 3,382 6,709
Total 231 731 7,511 9,075 17,551
ENA NA
Total
E North America | [ Canada 47 226 3,086 3783 7,142
Mexico
United States | 341 861 8511 10,811 20,524
Total 388 1,087 11,597 14,594 27,666
E Pacific Australia 394 853 5,335 6,354 12,572
Total 394 853 5,335 6,354 12,972
Grand Total 1,013 2,677 24,443 30,056 55,159

On the SSMS File menu, point to Open and select File. In the Open File dialog box,
browse to the C:\Microsoft Press\Analysis Services 2008 SBS\Chapter 14\SQL folder,
select Update Warehouse 2.sql, and click Open.

On the Query menu, point to Connection and select Connect. In the Connect To
Database Engine dialog box, change the Server Name to localhost and click Connect.

On the SSMS toolbar, click Execute. After the query executes successfully, close the
query window. Proactive caching has been configured to automatically process the di-
mension after a 10-second quiet interval, so you may need to wait just a brief moment
before refreshing the report.

Back in the MOLAP [Browse] window, click Reconnect on the Browser toolbar. The re-
port shows that the sales order from the Internet order from Japan that has been add-
ed to the MOLAP cube. The number of items in the newly added order, 1, is displayed
at the intersection of Japan and CY 2011. Aggregate values have also been updated.
The total for CY 2011 has increased by 1 to 30,057, and the total for all years and all
countries has increased by 1 to 58,190.

Calendar Year «

Cv 2008 Cv 2009 Cv 2010 Cv 2011 Grand Total
Area ~ [Country Internet Order Quantity Internet Order Quantity Internet Order Quantity|Internet Order Quantity Internet Order Quantity
B Ewrape France 59 733 2,291 2,799 5,382
Germany 76 233 2,254 2,897 5,460
United Kingdom |96 265 2,966 3,382 6,709
Total 231 731 7,511 9,078 17,551
BNA A
Total
B North America| [ Canada 47 226 3,086 3,783 7,142
Mexico
United States | 341 861 8,511 10,811 20,524
Total 388 1,087 11,597 14,594 27,666
B Pacific Australia £ 859 5,335 6,384 12,972
Japan 1 op 1

Total 394 259 5,335 6,385 12,973
Grand Total 1,013 2,677 24,943 30,057 58,190
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need to delete the records that were inserted by the Update Warehouse 1.sql and Update
Warehouse 2.sql scripts. Included in the C:\Microsoft Press\Analysis Services 2008 SBS
\Chapter 14\SQL folder is a SQL script named Delete.sql that will do this for you.

@ Tip If you want to work through the procedures in this section a second time, you first

Working with Partitions

Partitions make it possible for you to create extremely large cubes. You can effectively create
small, medium-sized, and even remarkably large cubes without using partitions. But parti-
tions are useful when you need to create very large, enterprise-wide applications. For that
reason, the ability to manage multiple partitions is available only with Microsoft SQL Server
2008 Enterprise Edition.

Understanding Partition Strategies

Each Analysis Services measure group consists of at least one partition. You design storage
modes and aggregations at the partition level. Whether a measure group contains only a
single partition or many partitions, the process of designing storage is the same.

One of the benefits of creating multiple partitions is that you can design different storage for
different portions of the measure group. For example, say that you have one partition that
contains information for the current year and one previous year. You access this informa-
tion frequently, so you specify multidimensional OLAP (MOLAP) storage with aggregations
to provide a 30 percent performance gain. A second partition contains values for the third,
fourth, and fifth years. These years are usually accessed only at a summary level (if at all), and
the relational warehouse is also occasionally accessed, so you specify hybrid OLAP (HOLAP)
storage, with aggregations that provide a 15 percent performance gain. A third partition
contains several previous years. Those years are infrequently accessed and the relational
warehouse is never used, so you specify MOLAP storage with aggregations to the 5 percent
performance level and then archive the relational warehouse to tape.

A second major benefit of creating partitions is that you can process a partition indepen-
dently of the rest of the cube. As a fairly extreme example, suppose that you have an Analysis
Services cube used to monitor manufacturing activities and you want to update the informa-
tion in that cube every 10 minutes. You don’t have time to completely process the database
every 10 minutes. By putting the current day into a separate partition, you can process that
partition every 10 minutes, without having to process the rest of the cube. In effect, creating
a partition for the current day is like performing an incremental update on the cube, except
that you can completely replace the values in that one partition every 10 minutes, guarantee-
ing consistency with the relational data source.
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A client application has no awareness of—let alone control over—partitions used on the
server. You can modify the design of partitions without affecting any client application. The
most important task when creating partitions is to make sure that each appropriate value
from the fact table (or fact tables) makes it into one and only one partition.

Creating Partitions

When you're creating partitions, make sure each partition gets unique data. Otherwise, it's
easy to double-count values in multiple partitions. The dangers of creating partitions are
similar to the dangers of executing an incremental update on a cube. This similarity is not co-
incidental. In fact, when you perform an incremental update on a cube, the Analysis Services
server creates a new partition, loads values into the new partition, and then merges the two
partitions. Analysis Services provides two techniques to avoid double-counting:

B Create a separate fact table for each partition.
B Specify a filter (a SQL WHERE clause) to restrict rows from the fact table.

In this section, you will create three partitions in the AdventureWorks cube Reseller Sales
measure group. One partition will contain data for CY 2011, another for CY 2010, and a final
partition will contain data for all prior years. In the first procedure, you will modify the exist-
ing partition so that it contains the most current data, and then in the following procedure
you will create two partitions to contain data from prior years.

Modify a partition

1. Switch to BIDS. In the BIDS Solution Explorer, right-click AdventureWorks.cube and se-
lect View Designer. In the Cube Designer, click the Partitions tab.

2. In the Reseller Sales measure group, right-click the Fact Reseller Sales partition and
select Properties. In the Properties window, change the name of the partition to Fact
Reseller Sales CY 2011.

3. In the Properties window, select the Source property and then click the ellipsis button
that appears on the right. You can ensure that the data in a partition is unique by hav-
ing each partition select data from a different table or by having each partition select
records using a SQL SELECT statement that includes a WHERE clause. The WHERE clause
for each partition must filter a unique set of fact records for each partition. In the
Partition Source dialog box, you choose whether the partition will be retrieving data
from a table or whether it will use a SQL query.

4. In the Partition Source dialog box, select Query Binding from the Binding Type list.
When you select Query Binding, the SELECT statement that the partition is currently
using appears followed by WHERE. You need to complete the WHERE clause so that the
partition selects data for CY 2011.
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In the Query text box, change the WHERE clause to WHERE OrderDateKey BETWEEN
20110101 AND 20111231. The Partition Source dialog box should look like this:

" Partition Source - Fact Reseller Sales CY2011 [= ===
Binding type: [Query Binding -
Data saurce: [ssasauases -
SELECT [dbol [FactResellerSales].[Productey],[dba].[FactResellerSales] [OrderDateKeyl [dbo]. B
[FactResellerSales).[DueDateKeyl [dbol [FactResellerSales)[ShipDateKey] [dbol. [FactResellerSales],

[Resellerkey] [dbo] [FactResellerSales].[Employeekey],[dbo].[FactReselierSales] [Promationkey],[dbo].
[FactResellerSales].[Currencyiey], [dbo].[FactResellerSales] [Sales TeritaryKey), [dba]. [FactResellerSales].
[SalesOrderumber],[dbo].[FactResellerSales] [$alesOrderLineMumber],[dba].[FactResellerSales].
[RevisianMumber] [dbo].[FactResellerSales].[ OrderQuantity], [dbo].[FactResellerSales] [UnitPrice] [dba].
[FactResellerSales].[Extendeddmount] [dba] [FactResellerSales] [UnitPriceDiscountPet] [dbo],
[FactResellerSales].[DiscountAmount] [dbol.[FactResellerSales][ProductStandardCost [dbal.
[FactResellerSales].[TotalProductCost],[dbal.[FactReseller Sales]. [ Salesmount), [ dbe]. [FactResellerSales].
[Taxtratl [dbal [FactResellerSales.[Freight],[dbo].[FactResellerSales] [ Carrier Trackinghumber] [dbal.
[FactResellerSales].[CustomerPONumber]

FROM [dbo] [FactResellerSales]

MIHERE OrdterDateKey BETWEEN 20110101 AMD 20111231

Click Check. This will check the SQL query syntax, but it is up to you to ensure that par-
titions do not contain duplicated data by setting the WHERE clause appropriately. In
the Partition Filter dialog box, click OK. In the Partition Source dialog box, click OK.

Important Changing a partition source from table binding to query binding breaks the
link between partition and the data source view. If you later make changes to the fact
table in the data source view, those changes will not get propagated to the partition. You
will need to manually update each partition.

Now that you have modified the original partition so that it only contains CY 2011 data, you
can create two other partitions to contain the rest of the fact table data.

Create partitions

1.

2.

On the Partitions tab of the Cube Designer, click the New Partition link in the Reseller
Sales measure group section.

On the Welcome page of the Partition Wizard, click Next. On the Specify Source
Information page, the Measure Group value is Reseller Sales. This value defines the
measure group for the new partition. The Look In value defines which data source or
data source view contains the source table for the partition. Any tables that match the
structure of the measure group's source table will be displayed. If multiple tables are
selected from the Available Tables list, a new partition is created for each table.

In The Available Tables list, select FactResellerSales. Click Next.

On the Restrict Rows page, select Specify A Query To Restrict Rows. In the Query text
box, change the SQL SELECT statement to SELECT * FROM [dbo].[FactResellerSales]
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WHERE OrderDateKey BETWEEN 20100101 AND 20101231. The Restrict Rows
page of the wizard should look like this:

| %4 Parttion Wizard E=SE=R
Restrict Rows
Choose whether to use a query to restrict the rows that are included in the partition. sk
|
Specify a queny to restrict rows
Query:

SELECT * FROM [dba].[FactResellerSales] i\IVHERE OrderDateley BETWEEN 20100101 AND 20101231 -

Tip If your partition is selecting data from a single fact table and there are no named
calculations, in the SQL query you should replace the list of column names with *. By elimi-
nating the use of specific column names, you will not be required to modify the partition if
you later modify the columns in the fact table.

. Click Check. In the Partition Filter dialog box, click OK. On the Restrict Rows page of the

wizard, click Next. If you have a very large Analysis Services database, you can allocate
a measure group'’s partitions across multiple Analysis Services servers. This allows mul-
tiple servers to share the processing and query load. To learn more, see the SQL Server
Books Online article “Creating and Managing a Remote Partition.” You can also allocate
a measure group's partitions across multiple storage locations. The Processing And
Storage Locations page of the Partition Wizard allows you to configure these options.
You'll accept the default options for this procedure.

. On the Processing And Storage Locations page, click Next.

. On the Completing The Wizard page, change the name of the partition to Fact

Reseller Sales CY 2010.

A new partition needs to have an aggregation design. You can choose to create a new
aggregation design using the Aggregation Design Wizard, copy an aggregation design
from an existing partition, or create or copy an aggregation design later. For this partition,
you will copy the aggregation design used by the Fact Reseller Sales CY 2011 partition.

. Select Copy The Aggregation Design From An Existing Partition. This will copy the ag-

gregation design from the partition in the Copy From list. The CY 2010 partition will be
assigned the 30 Percent AggregationDesign aggregation design, the same one used by
the CY 2011 partition. The Completing The Wizard page should look like the following.
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{7 Partition Wizard =R EcR=
Completing the Wizard v
Provide a name for the partition, set aggreqation options, and then click Finish to save the
partition. N
Marne: Fact Reseller Sales CY 2010

Aggregation options:
(@ Design aggregations for the partition now
(@ Design aggregations later

@ Copy the aggregation design from an existing partition

Copy from: Fact Reseller Sales Y2011 -

[ Deplay and Process Now

Click Finish. The Reseller Sales measure group now contains two partitions. Notice

that both partitions are using the 30 Percent AggregationDesign. In the next step, you
will create one more partition that will contain the data from all prior years. Because
this historical data will be queried less frequently than the more recent data, you can
choose to have fewer aggregations. With fewer aggregations, the partition can be pro-
cessed more quickly and will use less storage space.

Repeat steps 1 through 9 to create one more partition with the properties shown in the
following table.

SQL Query SELECT * FROM [dbo].[FactResellerSales] WHERE OrderDateKey < 20100101
Name Fact Reseller Sales History

Aggregation Design Aggregations Later

Option
In the Cube Designer, click the Aggregations tab.

On the Aggregations tab, right-click 15 Percent AggregationDesign in the Reseller Sales
measure group section and select Assign Aggregation Design.

In the Assign Aggregation Design dialog box, select Fact Reseller Sales History from the
Destination Partitions list.

Click OK and then click the Partitions tab. The Reseller Sales measure group should now
contain three partitions. The CY 2010 and CY 2011 partitions should be using the 30
Percent AggregationDesign, and the history partition should be using the 15 Percent
AggregationDesign.

2 Reseller Sales (3 Partitions)

Partition Name Source Estimated Rows  Storage Mode Aggregation Design

1 Fact Reseller Sales Cv 2010 SELECT * FROM [dbo] [FactResellersales] WHERE OrderD... 0 MOLAP 30 Percent AggregationDesign
2 FackReseller Sales CY2011  SELECT [dba] [FactResellerSales]. [Productkey],[dbo]. [Fa... 500000 MOLAP 30 Percent AgaregationDesign
3{ Fact Reseller Salss History  : SELECT * FROM [dbo] [FactRessllerSales] WHERE OrderD... 0 MOLAP 15 Percent AggregationDesign

Mew Partition, .. Shorane Settings...
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One benefit of having multiple partitions is that you can process the partitions individually,
or you can take advantage of parallel processing and process several partitions at the same
time. In the next procedure, you will demonstrate these capabilities.

Process partitions

1. Inthe Cube Designer, right-click the Fact Reseller Sales CY 2011 partition on the
Partitions tab and then select Process. A dialog box may appear with the warning that
the server content appears to be out of date. Click Yes and the project will be deployed
to the server. When deployment is complete, the Process Partition dialog box will appear.

2. In the Process Partition dialog box, click Run. When processing is complete, the status
will change to Process Succeeded.

3. In the Process Progress dialog box, click Close, and then click Close in the Process
Partition dialog box.

4. Click the Browser tab of the Cube Designer.

5. In the Browser tab Metadata pane, expand the Measures folder, expand the Reseller
Sales measure group, and drag Reseller Order Quantity to the Report pane totals area.

6. In the Metadata pane, expand the Date dimension and drag Calendar Year to the
Report pane rows area. Right-click the Report pane and select Show Empty Cells.

Because you processed the Fact Reseller Sales CY 2011 partition and did not process
the other partitions, the report only displays CY 2011 data.

Calendar Year ~ |Reseller Order Quantity
CY 2005

CY 2009

CY 2010

¥ 2011 45,252

Grand Total 45,252

You will need to process the other two partitions in the Reseller Sales measure group so
that you can see all four years of data.

7. Click the Partitions tab. Click the Fact Reseller Sales CY 2010 partition. Hold down Ctrl
and click the Fact Reseller Sales History partition so that both partitions are selected. On
the Partitions tab toolbar, click Process. In the Process Object(s) dialog box, click Run.

8. In the Process Progress dialog box, click Close, and then click Close in the Process
Partition dialog box.

9. Click the Browser tab and click Reconnect. The report is refreshed and now displays
data for four years.

Calendar Year ~ |Reseller Order Quantity

CY 2008 10,535
CY 2009 58,241
CY 2010 100,17z
CY 2011 45,252

Grand Total 214,500
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Consider the situation described earlier in the section titled "Understanding Partition
Strategies,” where you created a new partition each day for a manufacturing cube. Each
month you would create up to 31 additional partitions in the cube. Simply keeping the parti-
tions straight would be extraordinarily confusing. One solution is to use only two partitions:
one for the current day and one for all previous time. Each night, merge the current day
partition with the previous time partition, and then create a new current day partition for the
next day. Merged partitions don't run significantly faster than separate partitions, but they
can be much easier to manage.

In the next procedure, you will learn how to merge the CY 2010 partition with the partition
containing historical data.

Merge partitions

1. Switch to SSMS. Expand the AdventureWorks cube, expand the Measure Groups folder,
expand the Reseller Sales measure group, and expand the Partitions folder.

2. Right-click the Fact Reseller Sales History partition and select Merge Partitions.

W Important The partition you select before opening the Merge Partition dialog box is the
partition that will be retained after the merge.

3. In the Merge Partition dialog box, select Fact Reseller Sales CY 2010 from the Source
Partitions list. The Merge Partitions dialog box should look like this:

4 Merge Partition - Fact Reseller Sales Histary (== ==
Selectapage E .
Script ~ [ Hel
2 General et - G Hee
Merging parttians consolidates data into a single pariion and eliminates the source parition
Taiget Partiion
Server localhost
Name, Fact Reseller Sales Histoy
Folder:
Last Processed: 1/19/2009 1:04:14 PM
Source Partitions
Merge Partition Name Last Processed
@] Fact Reseller Sales Cr2011 01/19/2009 12:56:46
Connection el i Fact Reseller Sales Cy 2010 01/19/2009 12:04:14
Server s
lacalhost

4. Click OK. Right-click the Partitions folder and select Refresh. You can see that the Fact
Reseller Sales CY 2010 partition no longer appears in the list of the Reseller Sales mea-
sure group partitions. The data that was in the CY 2010 partition has been merged into
the history partition.
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7.
8.

Important Merging partitions does not update the partition query, nor does it combine
fact tables. If you think you might reprocess the partition, you need to update the parti-
tion query or move the records from the fact table corresponding to the source partition
into the fact table corresponding to the target partition.

You will need to modify Fact Reseller Sales History partition so that it selects all fact
records dated prior to January 2011.

Right-click the Fact Reseller Sales History partition and select Properties.

. On the General page of the Partition Properties dialog box, select the Source property

and click the ellipsis button that appears on the right.
Change the WHERE clause of the SQL query to WHERE OrderDateKey < 20110101.
Click OK. In the Partition Properties dialog box, click OK. Close SSMS.

Because the partitions have been merged in SQL Server Management Studio, the
AdventureWorks SSAS database that is deployed on the Analysis Services server is no longer
synchronized with the solution that is currently open in BIDS. Whenever changes are made to
an Analysis Services database in SSMS, you should import those design changes into a new
project in BIDS. Then use the new project for any future design changes that will be deployed
back to the Analysis Services server.

In the next procedure, you will learn how to import an Analysis Services database design into
a new project in BIDS.

Import an Analysis Services database design

1.
2.

On the File menu in BIDS, point to New and select Project.

In the New Project dialog box, verify that the project type is Business Intelligence
Projects. In the Templates pane, select Import Analysis Services 2008 Database.

. Change the project name to Import SSAS DB and change the location to C:\Microsoft

Press\Analysis Services 2008 SBS\Chapter 14. The New Project dialog box should look
like the following image.
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Mew Project
s T
Business Intelligence Projects Visual Studio installed templates
Other Project Types [ Analysis Services Project lmpart Analysis Services 2008 Database
Lintegration Services Cannections Praje... ([§}Integration Services Praject
1 Report Server Project Wizard [E]Report Model Project
(5] Report Server Project

My Templates
(3 Search Online Ternplates...

Create a new Analysis Services praject by importing an existing SQL Server 2008 &nalysis Services database

Marme: Irnport 5545 DR

Location: C\UsernSQLUser\Docurments\Micrasoft Press\Analysis Services 2008 SBSChapter_14 -
Solution: Create news Solution 'l [¥] Create directory for solution

Solution Marne; Irnp ort SSA5 DB

When you click OK, the AdventureWorks Bl solution will be closed and the Import
Analysis Services Database Wizard will start.

Click OK. On the Welcome page of the Import Analysis Services Database Wizard, click
Next.

On the Source Database page, enter localhost in the Server text box and then select
AdventureWorks SSAS from the Database list.

Click Next. On the Completing The Wizard page, click Finish. You should look at the
partitions in the Reseller Sales measure group to confirm that the changes you made in
SSMS have been imported into this new project.

In the Cubes folder of Solution Explorer, right-click AdventureWorks.cube and select
View Designer.

In the Cube Designer, click the Partitions tab. The Reseller Sales measure group should
contain only the Fact Reseller Sales CY 2011 and Fact Reseller Sales History partitions.

# [Reseller Sales (2 Parttions)

Partition Name  # Source EstimatedRows  Storage Mode  Aggregation Design
1] Fact Reseller Sales CY2011  : SELECT [dha]. [FactRessllerSales]. [Froductkey],[dbol.[Fa... 500000 MOLAR 30 Percent AggregationDesin
2 Fact Reseller Sales History  SELECT * FROM [dbo] [FactResellersales] WHERE OrderD... 0 MOLAP 15 Percent AggregationDesign

e Partition, . Storage Sethings...

Close BIDS.
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In this chapter, you learned that Analysis Services has three storage modes: ROLAP, HOLAP,
and MOLAP. ROLAP mode leaves dimension, detail, and aggregate data in the source rela-
tional database; MOLAP stores dimension, detail, and aggregate data in proprietary data
structures on the Analysis Services server; and HOLAP leaves detail data in the source re-
lational database and stores aggregate data on the Analysis Services server. Cube data is
stored in measure group partitions. A measure group can have multiple partitions. Partitions
in a measure group can have different storage modes and can use different aggregation de-
signs. You can add, delete, or merge the partitions in a measure group.

You also learned that when the data in a source database is modified, you need to reprocess
MOLAP dimensions and partitions to bring those changes into an Analysis Services data-
base. The most simple and reliable method is to fully process all affected dimensions and
partitions. However, if the source database is large, time might not allow for a full process.
Analysis Services allows you to update dimensions and to use incremental processing to add
new source data into a measure group partition. Keeping a source database and an Analysis
Services database in sync can become quite complicated. Analysis Services provides proac-
tive caching that allows you to automate Analysis Services processing.
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