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Your Presenter

ÅRobert C. Cain

ÅSenior BI Architect COMFRAME
ïOffices in Birmingham, Nashville & Beijing

ïMicrosoft Partner, 1 of 37 Nationally Managed

ïSystems Integrator

ïApp Dev, SharePoint, BI, EPM

Å5 years BI at Nuclear Power Co.

Å10 years as a consultant in the .ΩƘŀƳMarket

ÅWide range of .Netapplications, ASP & Win

ÅSQL Server Data Warehouse

Åhttp://arcanecode.com

Åhttp://twitter.com/arcanecode

http://arcanecode.com/
http://twitter.com/arcanecode
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Why learn about Data 
Warehousing?

ÅDBA

ïImplement new Data Warehouse project

ïInstall and configure BI tools (SSIS, SSRS, SSAS)

ÅDB Designer / Developer

ïDesign and script a DW

ïDW significantly different from traditional database 
designs.

ÅSoftware Developer

ïInteract with warehouses for additional data or reports

ïData mining results into your applications
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Business Intelligence is 
HOT

ÅAccording to Computerworld, BI is the 5th

hottest IT Skill for 2009

ÅDice.com over 2,800 job openings

http://www.computerworld.com/action/article.do?command=viewArticleBasic&taxonomyName=Management&articleId=330106&taxonomyId=14&pageNumber=2
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What is a Data 
Warehouse

ÅA giant storehouse for your data

ÅALL of your data

ÅAggregation of data from multiple systems
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What is Business 
Intelligence

ÅLeveraging data you already have to convert knowledge 
into informed actions

ÅProviding ways to measure the health of your business

ÅExamining the data in your warehouse to look for three 
main areas of interest.

ÅAggregations

ÅTrends

ÅCorrolations(Data Mining)
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Why Have a Data 
Warehouse?

ÅCombine data from multiple systems and resolve 
inconsistencies between those systems

ÅMake reporting easier

ÅReduce the load on production systems

ÅProvide for long term storage of data

ÅProvide consistency among system transitions
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Some More Reasons for 
a Data Warehouse

ÅMake the data available for analysis

ÅAbility to apply advanced data mining tools

ÅTo extract further value from the data you already own

Business Intelligence
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²ƘŀǘΩǎ ǿǊƻƴƎ ǿƛǘƘ ǊŜǇƻǊǘƛƴƎ 
from a Transactional System? 

ÅOLTP ςOn Line Transaction Processing

ÅDesigned for working with single record at a time. 

Å5ŀǘŀ ƛǎ ƘƛƎƘƭȅ άƴƻǊƳŀƭƛȊŜŘέΣ ƛΦŜΦ ŘǳǇƭƛŎŀǘŜ ǾŀƭǳŜǎ ƘŀǾŜ 
been removed. 

ÅGetting all data for a record can involve many table joins

Å/ŀƴ ōŜ ǉǳƛǘŜ ŎƻƴŦǳǎƛƴƎ ŦƻǊ ΨŀŘ-ƘƻŎΩ ǊŜǇƻǊǘƛƴƎ

ÅCan also be slow, having an impact on the OLTP system
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²ƘŀǘΩǎ ŘƛŦŦŜǊŜƴǘ ŀōƻǳǘ ŀ 
Data Warehouse?

ÅData Warehouses typically use a design called OLAP

ÅOn-Line Analytical Processing

ÅData is de-normalized into structures easier to work with. 

ÅNumber of tables are reduced, reducing number of joins 
and increasing simplicity

ÅOften a Star Schema or Snowflake Schema
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Star Schema

Fact Table

Dimension Dimension

Dimension Dimension

Dimension Dimension
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Snowflake Schema

Fact Table

Dimension Dimension

Dimension Dimension

Dimension Dimension

Dimension Dimension

Dimension Dimension Dimension

Dimension
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Types of Tables in a 
Warehouse

ÅFacts

ÅDimensions

ÅBoth require the concept of Surrogate Keys

ÅA new key, typically some type of INT, that is used in 
place of any other key as the Primary Key
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Reasons for Surrogate 
Keys

ÅPreserve data in case of source system change

ÅCombine data from multiple sources into a single table

ÅSource System keys can be multi-column and complex, 
slowing response time

ÅOften the key is not needed for many data warehousing 
functions such as aggregations
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Fact Tables

ÅA Fact marks an event, a discrete happening in time

ÅCŀŎǘǎ Ƨƻƛƴ ŘƛƳŜƴǎƛƻƴǎΣ άǿƘƻέ ŘƛŘ ŀƴ ŀŎǘƛƻƴ όSoldBy, 
SoldToύ ǘƻ ǘƘŜ άǿƘŀǘέΣ ǿƘŀǘ ƻōƧŜŎǘ ǿŀǎ ŀŎǘŜŘ ǳǇƻƴ 
(Product).

ÅFacts also hold numeric measures to quantify the fact: 
Quantity, SaleAmt, SaleDate
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Fact Table Example -
Sales

ID SoldByID SoldToID ProductID Qty SaleAmt SaleDate

3456 1234 6789 987 3 156.00 7/17/2009

Employee Dimension

Customer Dimension

Product Dimension
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Dimensions

ÅDimensions hold the values that describe facts

Åά[ƻƻƪ ¦Ǉ ±ŀƭǳŜǎέ

ÅSome examples: Time, Geography, Employees, Products, 
Customers

Å²ƘŜƴ ŀ 5ƛƳŜƴǎƛƻƴ Ŏŀƴ ŎƘŀƴƎŜ ƻǾŜǊ ǘƛƳŜΣ ƛǘΩǎ ƪƴƻǿƴ ŀǎ ŀ 
Slowly Changing Dimension

ÅDimensions typically apply to the column, not the row.

ÅMany types of Dimensions
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Type 0 Dimension (Fixed)

ÅType 0 Dimensions are also called Fixed 

ÅFor data that will not change. Ever. 

ÅBest used for static data like colors, sizes, etc. 

ID Description

1 Blue

2 Black

3 Green

4 Yellow
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Type 1 Dimension

ÅWhen a dimensions value is updated, the old 
one is simply overwritten

ID EmployeeID Last First

1234 PQ1894958 McGillicutty Hortence

Original Value

New Value

ID EmployeeID Last First

1234 PQ1894958 Hollywoger Hortence
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Type 2 Dimension

ÅWhen a dimension is changed, a new record is 
inserted and old one dated

Original Value

ID EmployeeID Last First FromDate ThruDate

1234 PQ1894958 McGillicuty Hortence 12/1/1998 <NULL>

New Value

ID EmployeeID Last First FromDate ThruDate

2468 PQ1894958 Hollywoger Hortence 7/6/2008 <NULL>

1234 PQ1894958 McGillicuty Hortence 12/1/1998 7/5/2008
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Type 3 ςJust Say NO

3
ÅWhen a dimensions value is 

updated, a new column is added

ID EmployeeID Last1 First

1234 PQ1894958 McGillicutty Hortence

Original Value

New Value

ID EmployeeID Last1 Last2 First

1234 PQ1894958 Hollywoger McGillicutty Hortence

ÅAlmost never used
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Type 4 Dimension

ÅWhen a dimension is changed, a old record is copied to 
history table and current one updated

Original Value in DimEmployee

ID EmployeeID Last First

1234 PQ1894958 McGillicuty Hortence

New Value in DimEmployee

ID EmployeeID Last First

1234 PQ1894958 Hollywoger Hortence

ID EmployeeID Last First FromDate ThruDate

1234 PQ1894958 McGillicuty Hortence 12/1/1998 7/5/2008

New Value in DimEmployee_History



23

Type 4 Dimension 
(Another Way)

ÅWhen a dimension is changed, old record is updated in 
history table, current one copied in

New Value in DimEmployee

ID EmployeeID Last First

1234 PQ1894958 Hollywoger Hortence

ID EmployeeID Last First FromDate ThruDate

1234 PQ1894958 Hollywoger Hortence 7/6/2008 <NULL>

1234 PQ1894958 McGillicuty Hortence 12/1/1998 7/5/2008

New Value in DimEmployee_History
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Different Dimension 
Types in a Table

ÅOften a single row holds multiple Dimensional Types

ÅThe business should determine what data is significant 
enough to track changes on.

ÅHours Last Month = Type 1

ÅLast Name = Type 2

Example

ID EmployeeID Last First HrsLastMo FromDate ThruDate

1234 PQ1894958 McGillicuty Hortence 200 12/1/1998 <NULL>
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Different Dimension 
Types in a Table

Original Value

ID EmployeeID Last First HrsLastMo FromDate ThruDate

1234 PQ1894958 McGillicuty Hortence 200 12/1/1998 <NULL>

ID EmployeeID Last First HrsLastMo FromDate ThruDate

1234 PQ1894958 McGillicuty Hortence 280 12/1/1998 <NULL>

Update to Hours Last Month (Type 1)

ID EmployeeID Last First HrsLastMo FromDate ThruDate

1234 PQ1894958 McGillicuty Hortence 200 12/1/1998 4/22/2010

6789 PQ1894958 Hollywoger Hortence 200 4/23/2010 <NULL>

Update to Last Name (Type 2)
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Conformed Dimensions

ÅWhen pulling in data from multiple systems, 
you often have to reconcile different primary 
keys. 

ÅThis process is known as conforming your 
dimensions.

ID Product InventoryID PurchasingID WorkMgtID

9876 Widget 459684932 Wid45968 602X56VV1
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Dimensions in a Star 
Schema

ID SoldByID SoldToID ProductID Qty SaleAmt SaleDate

3456 1234 6789 987 3 156.00 7/17/2009

Column Value

ProductID 987

BusinessID SHBL4X

Description KnitShirt

Color Blue

Size 4XL

Sleeve Long

ÅFlattened model easier to link
ÅSimpler for ad-hoc reporting
ÅTakes more database space
ÅUpdates take more work (4XL to XXXXL requires 1 update per record)
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Dimensions in a 
Snowflake Schema

ID SoldByID SoldToID ProductID Qty SaleAmt SaleDate

3456 1234 6789 987 3 156.00 7/17/2009

Column Value

ProductID 987

BusinessID SHBL4X

Description KnitShirt

Color 2

Size 7

Sleeve 2

ID Value

1 Red

2 Blue

3 Green

Χ Χ

ID Value

6 3XL

7 4XL

8 5XL

Χ Χ

ID Value

1 Short

2 Long

ÅTakes less database space. Linked Dimensions reusable .
ÅEasier to update (change 4XL to XXXXL requires 1 Update)
ÅMore difficult as it requires many links
ÅMore links makes it difficult for ad-hoc reporting (views can help with this)
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Getting Data Into A 
Warehouse

ÅETL

ÅExtract

ÅTransform

ÅLoad

ÅSSIS ςSQL Server Integration Services
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Getting Data Out of Your 
Warehouse

ÅSSRS ςSQL Server Reporting Services

ÅSSAS ςSQL Server Analysis Services
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KPI

ÅKey Performance Indicators

ÅDashboards

ÅQuick, at a glance indicator of system health

Region Sales (USD) Trending Status

US 482m

Europe 399m

Asia 123m

South America 225m




