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Agenda

• Understanding Multidimensional Analysis 
• Making Dimension Design Decisions
• Managing Dimensions
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Multidimensional Analysis

• Measures
– Numeric values that are of interest to business 

analysis
– Base measures,  Key Performance Indicators 

(KPIs), and benchmark metrics
• Dimensions

– Categorical view of measures
– All members of a dimension belong together 

as a group
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Single-Dimension View

• Each view appears homogenous

Product Total
Apples 8000
Cherries 8000
Grapes 8000
Melons 8000
Grand Total 32000

Quarter Total
Qtr 1 16000
Qtr 2 16000
Grand Total 32000

Region Total
Atlanta 8000
Chicago 8000
Denver 8000
Detroit 8000
Grand Total 32000
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Multi-Dimension View

• Interaction reveals variations

Units Region
Product Quarter Atlanta Chicago Denver Detroit Grand Total
Apples Qtr 1 4000 4000

Qtr 2 2500 1500 4000
Apples Total 4000 2500 1500 8000
Cherries Qtr 1 1000 3000 4000

Qtr 2 2000 2000 4000
Cherries Total 1000 3000 2000 2000 8000
Grapes Qtr 1 1500 2500 4000

Qtr 2 1000 3000 4000
Grapes Total 1000 3000 1500 2500 8000
Melons Qtr 1 2000 2000 4000

Qtr 2 2000 2000 4000
Melons Total 2000 2000 2000 2000 8000
Grand Total 8000 8000 8000 8000 32000

Units Region
Product Quarter Atlanta Chicago Denver Detroit Grand Total
Apples Qtr 1 4000 4000

Qtr 2 2500 1500 4000
Apples Total 4000 2500 1500 8000
Cherries Qtr 1 1000 3000 4000

Qtr 2 2000 2000 4000
Cherries Total 1000 3000 2000 2000 8000
Grapes Qtr 1 1500 2500 4000

Qtr 2 1000 3000 4000
Grapes Total 1000 3000 1500 2500 8000
Melons Qtr 1 2000 2000 4000

Qtr 2 2000 2000 4000
Melons Total 2000 2000 2000 2000 8000
Grand Total 8000 8000 8000 8000 32000
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Dimension Fundamentals

Year Quarter Month
1999 Q1 Jan

1999 Q1 Feb

… … …

Time Dimension Table

Month

Quarter

Year

RELATIONAL

OLAP
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Dimensions and Hierarchies

• Dimensions Allow You to
–Slice
–Dice

• Hierarchies Allow You to 
–Drill Down
–Drill Up
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Agenda

• Understanding Multidimensional Analysis
• Making Dimension Design Decisions
• Managing Dimensions
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Making Dimension Design Decisions

• Dimension structure
• Shared dimensions versus private 

dimensions
• Levels versus dimensions
• Alternate drill down paths
• Member properties versus measures
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Standard Dimensions

• All Members at a Given Level Have the 
Same Number of Ancestors

• Can Be Star or Snowflake Dimensions

San Jose La Jolla

California

Denver

Colorado

Chicago Peoria Springfield

Illinois

USA Country

State

City

SQL Server Magazine LIVE!

Parent-Child Dimension

Block

Fox

Smart

Hunt

Hart Knight

Jones White

Smith

HuntSmart
HartHunt
HartFox
JonesKnight
JonesHart
JonesBlock
SmithWhite
SmithJones
<none>Smith
ManagerEmployee
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Parent Child Dimensions

• Can Load Data to Non Leaf Members
• Only Type of Dimension that You Can 

Write-Enable
• Ability to Use Unary Operators to Create 

Custom Rollups
– Chart of Accounts

• Changing dimension 
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Ragged Dimension Data

• Standard Dimensions
– Hide Member If..

• Parent Child Dimensions
– Skipped Levels Column

• Need to Make Sure that Front End Tool 
Supports Ragged Dimensions
– MDX Compatibility Property
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Shared Dimensions

• Created Once and Shared by One or More 
Cubes in a Database

• Cannot Be Changed to Private
• Managed Independently of the Cube
• Need Shared Dimensions to Combine 

Cubes into Virtual Cubes
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Private Dimensions

• Created and Used within a Single Cube
• Cannot Be Changed to Shared
• Rebuilt Automatically with Cube Process
• Applicable for Degenerate Dimensions
• Not Useful When Combining Cubes into 

Virtual Cubes
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Level versus Dimension

• Matter of how you want to view data
• Simple rule - Axis Test

– Create a dimension when you want to view an 
entity on a distinct axis

– Create a level when it does not make sense 
to separate an entity on a distinct axis 

• Be careful of special cases 
– Time

SQL Server Magazine LIVE!

Level vs Dimension - Axis Test

REGION

PRODUCT PRODUCT

PRODUCT
CATEGORY

MAKES 
SENSE 

DOESN’T 
MAKE 
SENSE 
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Multiple Hierarchies

• A Dimension Has One Hierarchy By 
Default

• Dimensions Can Have Multiple 
Hierarchies

• Behind the Scenes AS2K Treats Multiple 
Hierarchies As Separate Dimensions

• Need to Make Sure that Front End Tool 
Supports Multiple Hierarchies
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Member Property versus Measure

• Applies to Member Properties that can be used 
in calculations 
– Unit Price

• Member property
– Value can be referenced in calculated member
– Does not track changes over time

• Measure
– Value is aggregated and stored as a normal measure
– Typically a semi-additive measure so need to change 

default aggregation
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Agenda

• Understanding Multidimensional Analysis
• Making Dimension Design Decisions
• Managing Dimensions
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Managing Dimensions

• Dimension Size 
• Slowly Changing Dimensions
• Dimension Security 
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Handling 64k Children Per Parent

• Analysis Services Auto-grouping
– Create Intermediate Parents
– Approx. Square Root of Members
– Can Hide Using Visible Property

• Custom Grouping Using Expressions
– Custom Intermediate Parents 
– Use SQL Expressions
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Slowly Changing Dimensions
When Dimension Members or Member Properties 
Change, How Should Data Be Represented?

Options 
– Restate History (Type 1)
– Track History (Type 2)

Answer
– Depends on Business Analysis Requirements
– Requires Separate Consideration For Members and 

Member Properties 
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Type 1: Overwriting the 
Dimension Slide 

Existing record
is changed

product key
product name
product size
product package
product dept
product cat
product subcat
...

Product Dimension
001
Rice Puffs
10 oz.
Bag
Grocery
Dry Goods
Snacks
...

Before After
001
Rice Puffs
12 Oz
Bag
Grocery
Dry Goods
Snacks
...

12 oz.
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Type 2: Writing Another 
Dimension Record

Adds a new record

product key
product name
product size
product package
product dept
product cat
product subcat
effective_date
…

Product Dimension
001
Rice Puffs
10 oz.
Bag
Grocery
Dry Goods
Snacks
05-01-1995
...

Before After
001
Rice Puffs
10 Oz
Bag
Grocery
Dry Goods
Snacks
05-01-1995
...

10 oz. 12 oz.
Rice Puffs
12 Oz
Bag
Grocery
Dry Goods
Snacks
10-15-1998
...

731
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Managing Slowly Changing 
Dimensions

• Type 1 SCD 
– Update Record in Dimension Table
– OLAP Dimension Requires Dimension Rebuild 
– History is Restated

• Type 2 SCD
– Add Another Record to Dimension Table
– Add Another Member to OLAP Dimension
– Can Use An Incremental Update
– History is Maintained but Data is Segregated
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Virtual Dimensions

• Can Help Manage SCD 2 Dimensions
• Based on Levels and Member Properties 

of Other Dimensions
• Appear as Regular Dimensions to Users
• Can Contain Multiple Levels
• Can Contain Member Properties
• Do Not Create Aggregations
• Do Not Increase Cube Storage and 

Processing Time
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How Dimensions Affect Cubes

• Dimensions Add Complexity to Cubes
– Increase Size of Cube 
– Increase Processing Time
– Significantly Impact Memory Usage

• Design Decisions that Impact Performance
– Set Member Keys Unique
– Balance Virtual Dimensions with Regular 

Dimensions
– Partition Cube By Dimension Slices
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Memory Management

• Dimension Members Are Loaded into 
Memory 

• Large Dimensions Are Managed by the 
Very Large Dimension Manager (VLDM)

• VLDM Is Invoked When Memory Exceeds 
Threshold – 67 MB 

• No Interface to the VLDM
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Dimension Security

• Broad Brush Strokes or Complex MDX 
Statements

• Grant or Deny Access to Specific Members
• Custom Default Members 
• Visual Totals – Not With Distinct Count
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More Information

• www.aspirity.com
• Aspirity / OLAP Train Courses

– 2074 OLAP Course
• SQL Server Magazine
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Thank you!

• Please drop off your 
session evaluations in 
the basket at the back 
of the room!

• Your comments are 
greatly appreciated!


