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Outline

• Data Warehouses, hidden in plain sight…
• Relational databases (Online Transactional 

Processing - OLTP)
• Data Warehouse fundamentals
• Making Analysis Easy 
• Online Analytical Processing (OLAP)
• Big Data



Data Warehouse example



Data Warehouse example
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Data Warehouse Introduction

Data Warehouse examples
• Virgin Megastores charts real-time retailing 

trends
• High-street retailer invests in business 

intelligence with data warehousing project
• Miya Knights, Computing, 09 Feb 2006
• Virgin Megastores is using data warehousing 

software as the basis of a business intelligence 
(BI) project to improve the quality of its 
performance reporting.



Data Warehouse Introduction

Examples
• The high-street retailer has created a repository 

for real-time access to sales figures fed from its 
shops, to improve buying and store management 
processes.

• Tony Johnson, IT director for Virgin Megastores, 
says previous performance reporting capabilities 
did not provide a real-time view of what the 
company sells in each shop, and when.

• ‘We are using this reporting project to focus on 
the key areas of stores and margins,’ said 
Johnson. ‘We have a real-time view of stock, and 
other applications can link into this at the central, 
buying level.’



Relational Database

• Built for current data (banks transactions 
etc.)

• Mathematical basis
• Efficient for processing…BUT



Transactional Processing (OLTP)

JOINS
TIME
ANALYSIS?



Data Warehouse fundamentals
SNAPSHOTS

DB Snapshot



Data warehouse
• …a collection of database snapshots

Semantic 
reuse

Topic
based
reuse

Big data 
analysis



Data Warehouse Environment

Data Warehousing fundamentals

• A DW is subject-oriented, integrated, non-
volatile & time-variant.

• Classical operations are organised around the 
applications of the company.

• E.g. for an insurance company the applications
may be car, health, life and accident. The major 
subjects are customer, policy, premium and 
claim.

• Integration is the most important facet of a DW. 
Fig. 2.2 Previous inconsistencies are ironed out 
and all data unambiguously entered into DW.



Data Warehouse 
Environment

Data Warehousing fundamentals:
harmonize



Data Warehouse Environment

Data Warehousing fundamentals

• Non-volatile data in a DW means that it is not 
changed in the way data is in operational 
database – data is loaded en masse and is NOT 
updated.

• Time- variant – DW  time horizon 5 –10 years, 
operational database 2-3 months. DW 
snapshots, operational database current data,  
DW always has element of time, operational 
database might or might not have.



Data Warehouse 
Environment

Data Warehousing fundamentals
time



Data Warehouse Environment

Typical Architecture of a Data
Warehouse



Data Warehouse Environment

Comparison of OLTP Systems 
and Data Warehousing



Data warehousing 

• Snapshots (Useful for DB archiving)
• Star schema – dimensional model
• MADE FOR EASY ANALYSIS



Easy Analysis: Star Schema



Data Warehouse  Design Example
• Kimball p51

Retail Sales Dimensional Model



Data Warehouse  Design Example

• Kimball p43

Retail Sales Product Dimension



OLAP

Online Analytical Processing (OLAP)



Data Warehouse Environment

Typical Data Warehouse and 
Data Mart Architecture



Census DW : the NAPP Dataset

• Approx. 53 million individual person records are available 
from the US 1880 census for academic use

• Downloadable in bulk from the NAPP website
• Individual details of name, place of birth, age, occupation, 

parental birthplaces etc.
• Most fields converted to numeric codes 
• First pilot - 164,000 heavy industrial workers chosen for the 

67 counties of Pennsylvania
• Second ‘industrial strength’ data warehouse – 5.27 million 

records  - entire male population of five states in the NE USA
• Recent transfer to supercomputer  - enlargement under 

consideration



90+ measures 
(census variables)

US 1880 census 
fact table

(5.27 million rows
All males in 5 NE 
states (PA, OH etc.)

Birthplace

Occupations

New Occup Products

Industry

Age Classes

Key
Dimension





Example Codes for Anthracite Mining Occupations





Insights for Database Archiving/Data Mining

• Tight coupling of dimension and fact table keys removes 
problem of data mismatches 

• Dimensions are ‘mini-repositories’ of valuable structures for 
data standardisation across database snapshots and data 
tables from different sources (can be used outside DW also –
e.g. occupations in B&O payrolls 1842-1857)

• Time dimension useful for multi-year census data, also for 
business records – monthly payrolls etc., but such a general 
purpose dimension would apply across wide range of 
archived tables (as would geography, industry, occupation 
dimensions – latter being used for city directory data also)

• Large ‘upfront’ investment in implementing dimensions but 
considerable payoff as archive grows

• Present day census DW applications include Bulgarian 2011 
census with SDMX interface to EUROSTAT census hub



Big Data
• Large, diverse and complex datasets that are getting 

bigger

• Emanate from single source or multiple sources that 
need integrating

• Exceed currently used approaches to access, manage, 
integrate and analyse

Slide from Dr Rhiannon Lloyd.

`



Types of data

Clinical  DatabasesMolecular Treatment/
research 
outcome

Imaging
Integration

Biobanks

Slide from Dr Rhiannon Lloyd.



3Vs

• Volume, 

• Velocity
• Variety
• Cloud
• Open Source
• Hadoop etc. 




