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Data Warehousing

A Warehouse

A storage place for specific items awaiting 
further use



2

A Data Warehouse

• A storage place for data awaiting use
• Subject oriented
• Integrated diverse and possibly 

heterogeneous data sources
• Provide support to decision making 

operations
• Usually based on a relational database 

and DBMS

Data Warehouses Contain

• Correlated data
• Summary reports
• Aggregations of raw data
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Data Warehouse DBMS

DB DB DB

DW

DW Architecture

Data selected from 
various DB 
and put into DW

Transfer in one 
direction only

Data/Record Selection Criteria

1. Replicate all the databases
Similar to a distributed system

2. Replicate data removing inconsistencies
Who is right, which to select

3. Select some subset of each database
Each DB may be expert in one or more areas

4. Select based on known quires or expected 
quires

Designed to answer specific set of questions
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Data Selection

DB

DB

DB
DWData Extraction

Extract
Filter
Transform
Integrate
Classify
Aggregate
Summarize

Data Sources

• Internal Data
Files and Data bases that contain data about the 

organization’s activities
• Personal Data

Organizational data maintained by the workers 
individually

• External Data
Data from outside the business – purchased DB, Web

• Data quality must be assessed
The better the quality the better the information
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Distributed Databases
The distributed database holds the data only in the 

local databases.  When a query is executed the 
query is analyzed and passed to the appropriate 
databases for results.  The results are collated 
and merged for presentation.

Distributed DBMS

DB

Q

Q1 Q2 Q3R1
R2 R3

DBMS
DB

DBMS
DB

DBMS

R

Data Warehouse Query
The data warehouse answers a query from the 

data available in the data warehouse.  The 
warehouse is populated from data sources 
directly or using OLAP independent of and prior 
to a specific query.

Data Warehouse DBMS

DB

Q

D1 D2 D3

DBMS
DB

DBMS
DB

DBMS

R

DW
D

R
Q
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Multi-dimensional Data Analysis

Sales Relational Database Table

3500Jones3 Dec 042132

2135
2134
2133

Invoice 
#

800Smith4 Dec 04
2000Jones4 Dec 04
1800Smith3 Dec 04

Total 
Sales

CustDate

Multi-dimensional View

Spreadsheet like  - How a decision maker views data

550020003500Jones

Total
Smith

Cust

810028005300
26008001800

Total4 Dec 043 Dec 04
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Star Schema

• Allows a multi-dimensional view
• Four Components

• Facts
• Dimensions 
• Attributes
• Attribute Hierarchies

Facts

Values that represent specific organizational 
aspects or activity.

Fact
Table

Dim D

Dim C

Dim E

Dim A

Dim B
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Dimensions
Qualifying characteristics that provide 

additional perspectives to a given fact

Sales
Facts

Time
Dimension

Person
Dimension

Product
Dimension

Location
Dimension

Attributes

Each dimension and facts are a collection of 
attributes

Facts – Quantity, Price, Amount
Product – Description, Type, Brand, Color, Size
Time – Year, Quarter, Month, Week, Day, Time
Location – Description, Region, State, City, Store
Person – Name, Address, Phone, Status
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Attribute Hierarchies

Some attributes form a hierarchy between 
themselves.

Location

Region

State

City

Store

125 records

3,000,000 records

3,000 records

365+ records25 records

Time_id
Location_id
Person_id
Product_id
Quantity
Price
Amount

Sales Facts

Product Dimension
Product_id
Description
Type
Brand
Color
Size

Time_id
Year
Quarter
Month
Week
Day
Time

Time Dimension

Location_id
Description 
Region
State
City
Store

Location Dimension

Person_id
Name 
Address
Phone
Status

Person Dimension


