
OLAP

Å Perceivethedemandfor onlineanalyticalprocessing(OLAP) .

Å Reviewmajorfunctionsandfeaturesof OLAP

Å UnderstandDimensionalanalysis,learn meaningof hypercubes,drill -

downandroll-up,andsliceanddiceoperation

Å ExamineOLAP models



OLAP

DataWarehouseprovidesthe bestopportunityfor analysisandOLAP is the

vehiclefor carryingout involvedanalysis.

Å Demandfor On-Line Analytical Processing

Å NeedFor Multi -DimensionalAnalysis

Å FastAccessandPowerfulCalculations



OLAP

Needfor MultidimensionalAnalysis:

Å ñHowmanyunitsof ProductA did we sell in thestoreA, in Mumbai?ò

Å ñHowmuchrevenuedid thenewproductX generateduringthelast three

months, broken down by individual months, in the South Central

Territory, by individual stores,brokendownby promotions,comparedto

estimates,andcomparedto thepreviousversionof theproduct?ò

Å For effective analysis, user must have easy methods of performing

complexanalysisacrossseveralbusinessdimensions.
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OLAP is the Answer



OLAP



Dimensional Modeling

Â Two important concepts

Â Fact 
Â Numeric measurements, represent business 

activity/event

Â Are pre-computed

Â Example: Profit, quantity sold 

Â Dimension 
Â Qualifying characteristics, perspective to a fact

Â Example: date (Date, month, quarter, year)



Dimensional Modeling (cont.)

Â Facts are stored in fact table

Â Dimensions are represented by dimension 
tables

Â Dimensions are degrees in which facts can be 
judged

Â Each fact is surrounded by dimension tables

Â Looks like a star so called Star Schema



Example
TIME
time_key (PK)
date
day_of_week
month

STORE
store_key (PK)
store_name
address
district
floor_type

CLERK
clerk_key (PK)
clerk_name
clerk_grade

PRODUCT
product_key (PK)
description
brand
category

CUSTOMER
customer_key (PK)
customer_name
purchase_profile
credit_profile
address

PROMOTION
promotion_key (PK)
promotion_name
price_type
ad_type

FACT
time_key (FK)
store_key (FK)
clerk_key (FK)
product_key (FK)
customer_key (FK)
promotion_key (FK)
units_sold
total_cost



Â Inside Dimension table
Â Key attribute of dimension table, for 

identification

Â Large no of columns, wide table

Â Non-calculated attributes

Â Un-normalized in Star schema

Â Ability to drill -down and roll-up are two ways of 
exploiting dimensions

Â Can have multiple hierarchies

Â Relatively small number of records



Inside Fact table

Â Have two types of attributes

Â Key attributes, for connections

Â Facts

Â Inside fact table

Â Concatenated key

Â Large number of records

Â Limited attributes



Warehouse Database Schema

Â Design should reflect multidimensional view

Â Star Schema

Â Snowflake Schema

Â Fact Constellation Schema



Conceptual Modeling of Data 
Warehouses
Â Modeling data warehouses: dimensions & measures

Â Star schema: A fact table in the middle connected to a set of 

dimension tables 

Â Snowflake schema:  A refinement of star schema where some 

dimensional hierarchy is normalized into a set of smaller 

dimension tables, forming a shape similar to snowflake

Â Fact constellations:  Multiple fact tables share dimension tables, 

viewed as a collection of stars, therefore called galaxy schemaor 

fact constellation



Star Schema
Â Creating the STAR schema is the fundamental data design technique for 

the data warehouse.

Â Star schema provides a multidimensional view.

Â Star schema : A dimensional model with fact table in the middle & 
dimension tables arranged around fact table.

Â The key component of the STAR schema is the set of dimension tables.

Â The STAR schema structure is a structure that can be easily understood by 
the users and with which they can comfortably work.

Â When a query is made against the data warehouse, the results of the 
query are produced by combining or joining one or more dimension tables 
with the fact table.



Example of a Star Schema

Order No

Order Date

Customer No

Customer Name

Customer 

Address

City

SalespersonID

SalespersonName

City

Quota

OrderNO

SalespersonID

CustomerNO

ProdNo

DateKey

Cityid

Quantity

Total Price

ProductNO

ProdName

ProdDescr

Category

CategoryDescription

UnitPrice

DateKey

Date

Cityid

name

State

Country

Order

Customer

Salesperson

City

Date

Product

Fact Table



The Snowflake Schema

Â Snowflaking involves normalization of dimensions in 
Star Schema

Â Reasons:

Â To save storage space

Â To optimize some specific queries



Example of a Snowflake 
Schema

Order No

Order Date

Customer No

Customer Name

Customer 

Address

City

SalespersonID

SalespersonName

City

Quota

OrderNO

SalespersonID

CustomerNO

ProdNo

DateKey

Cityid

Quantity

Total Price

ProductNO

ProdName

ProdDescr

Categoryid

UnitPrice

DateKey

Date

Month

Cityid

Stateid

Country

Order

Customer

Salesperson

City

Date

Product

Fact Table

Categoryid

CategoryDescr

Month

Year
Year

Stateid

name

Country

Category

State

Month

Year



Snowflake Schema Example



Example of Snowflake Schema

time_key

day

day_of_the_week

month

quarter

year

time

location_key

street

city_key

location

Sales Fact Table

time_key

item_key

branch_key

location_key

units_sold

dollars_sold

avg_sales

Measures

item_key

item_name

brand

type

supplier_key

item

branch_key

branch_name

branch_type

branch

supplier_key

supplier_type

supplier

city_key

city

state_or_province

country

city



Fact constellation or Galaxy Schema:

Multiple Fact tables that share many 
dimension tables



Example of Fact Constellation

time_key

day

day_of_the_week

month

quarter

year

time

location_key

street

city

province_or_state

country

location

Sales Fact Table

time_key

item_key

branch_key

location_key

units_sold

dollars_sold

avg_sales

Measures

item_key

item_name

brand

type

supplier_type

item

branch_key

branch_name

branch_type

branch

Shipping Fact Table

time_key

item_key

shipper_key

from_location

to_location

dollars_cost

units_shipped

shipper_key

shipper_name

location_key

shipper_type

shipper



What is OLAP

Â Basic idea: converting data into 
information that decision makers need

Â A Concept to analyze data by multiple 
dimension in a structure called data 
cube



OLAP

Â On-Line Analytical Processing (OLAP) 

is a category of software technology

that enables analysts and executives 

to gain insight into data 

through fast, consistent, interactive access 

in a wide variety of possible views of information

that has been transformed from raw data to reflect the real dimensionality of 
the enterprise as understood by the user.



OLAP Characteristics

Â Let business users have a multidimensional and logical view of the data in 
the data warehouse,

Â Facilitate interactive query and complex analysis for the users,

Â Allow users to drill down for greater details or roll up for aggregations of 
metrics

Â Along a single business dimension or across multiple dimensions,

provide ability to perform intricate calculations and comparisons, and

Â Present results in a number of meaningful ways, including charts and 
graphs.



OLAP



Â A representation that accommodates more than 3 
dimensions.

Â i.e.  represents multidimensional data.

Â An OLAP cube is a data structure suitable for fast 
analysis of multi-dimensional problems, converting 
raw data into compelling data visualizations.

Hypercubes
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Example 2 - Hypercube
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