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Course Outline

Introduction to OLAP

Introducing Analysis Manager Wizards
Building Dimensions

Using Advanced Dimension Settings
Working with Cubes and Measures
Managing Storage

Processing Dimensions and Cubes
Working with Virtual Cubes

Using Excel as an OLAP Client

e Introduction to DTS




Introduction to OLAP




Overview

 Introducing OLAP and Data Warehousing
 Understanding Data Warehouse Design

o Understanding OLAP Models

* Applying OLAP Cubes




* Introducing OLAP and Data Warehousing

What is OLAP ?

What i1s a Data Warehouse ?
OLTP Source Systems

Data Warehouse Characteristics
OLAP Characteristics




What iIs OLAP ?

OLAP (Online Analytical Processing )

OLAP transforms raw data to useful information
so that it reflects the real factors affecting or
enhancing the line of business of the enterprise.

OLAP and Data Warehouses complement each
other.

The Data Warehouse stores and manages the
data, while OLAP converts the stored data into
useful information




What Is a Data Warehouse ?

A Data Warehouse is a central repository that
stores the data collected from various OLTP
applications and other sources

Raw data Is collected, reorganized, stored, and
managed into a data warehouse that follows a
special schema.

The Data Warehouse stores the data needed

for informative analytical processing over a long
historical time perspective




OLTP Source Systems

OLTP System Characteristics
Processes real-time transactions of a business

Contains data structures optimized for entries
and edits

Provides limited decision support capabilities

OLTP Examples
Order tracking Service-based sales

Customer service . Banking functions
Point-of-sales




Data Warehouse Characteristics

Provides Data for Business Analysis Processes

Integrates Data from Heterogeneous Source
Systems

Combines Validated Source Data

Organizes Data into Non-Volatile, Subject-
Specific Groups

Stores Data in Structures that Are Optimized for
Extraction and Querying




OLAP Characteristics

Optimized Schema for Fast User Queries

Robust Calculation Engine for Numeric
Analysis

Conceptual, Intuitive Data Model
Multidimensional View of Data

Drill down and drill up
Pivot views of data




« Understanding Data Warehouse Design

The Star Schema
Fact Table Components

Dimension Table Characteristics
The Snowflake Schema




The Star Schema

Dimension Table

Time Dim

TimeKey

TheDate
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EmployeeKey
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TimeKey

EmployeeKey
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CustomerKey
ShipperKey
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Product Dim

ProductKey
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Fact Table Components

Dimension
Tables sales_fact Table

customer_dim
201/ALFI |Alfreds

rurFA
I I

customer_key product_key time key quantity sales amount_sales

product_dim
25| 123 |Chai

201 25 134 400 10,789

time_dim
134 ,1/1/2000

The grain of the sales_fact table is defined by the lowest
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Dimension Table Characteristics

customer *

time_by day *

i_ounktry

Describes Business Entities

Contains Attributes That Provide Context
to Numeric Data

Presents Data Organized into Hierarchies




The Snowflake Schema

1 Product *

% |Praduct_ID

Er and_Marne

. |Product H me
] |_|:f

Defines Hierarchies by Using Multiple Dimension
Tables

Is More Normalized than a Single Table Dimension
Is Supported within Analysis Services




* Understanding OLAP Models

OLAP Database Components

OLAP Dimensions vs. Relational
Dimensions

Dimension Fundamentals
Dimension Family Relationships
Cube Measures

Relational Data Sources




OLAP Database Components

Numeric Measures
Dimensions
Cubes




OLAP Dimensions vs. Relational Dimensions

REGION REGION
West West
CA East
EagtR STATE REGION
YI CA West
NY OR West
MA East
NY East




Dimension Fundamentals
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Dimension Family Relationships

USA is the parent of North West and
South West

North West and South West are
children of USA

North West and California are
descendants of USA

North West and USA are ancestors of
Washington

North West and South West are
siblings

Oregon and California are cousins

All are dimension members




Cube Measures

Are the Numeric Values of Principle
Interest

Correspond to Fact Table Facts
Intersect All Dimensions at All Levels

Are Aggregated at All Levels of Detall
Form a Dimension




Relational Data Sources

Star and Snowflake Schemas

Are required to build a cube with Analysis
Services

Fact Table

Contains measures

Contains keys that join to dimension tables
Dimension Tables

Must exist in same database as fact table
Contain primary keys that identify each member




* Applying OLAP Cubes

Defining a Cube

Querying a Cube

Defining a Cube Slice

Working with Dimensions and Hierarchies
Visualizing Cube Dimensions

Connecting to an OLAP Cube




Defining a Cube
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Querying a Cube
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Defining a Cube Slice
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Working with Dimensions and Hierarchies

— Slice -

e Dice

m Hierarchies Allow You to

e Drill Down L

e Dillp [N




Visualizing Cube Dimensions
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Cconnecting to an OLAP Cube
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Review

ntroducing OLAP and Data Warehousing
Understanding Data Warehouse Design
Understanding OLAP Models

Applying OLAP Cubes
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