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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



Data Warehouse  Design Example

Factless fact table



OLAP

Online Analytical Processing (OLAP)



Data Warehouse Environment

Typical Data Warehouse and 
Data Mart Architecture



What do we mean by big data 
in the biomedical sciences?

Dr Rhiannon Lloyd
Brain tumour research group



Big Data

• What is big data?

• Data types

• 3 Vs



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

`



What is happening in the UK?
• One of the world’s largest 

biology-data repositories
• Currently stores 20 PB of 

data and back-ups about 
genes, proteins and small 
molecules

• 10% of this is genomic 
data, this number is more 
than doubling every year

• 9 million data access 
requests, a 60% increase 
over last yearEuropean Bioinformatics Institute (EBI), 

Hinxton, UK
Diamond Synchrotron, Didcot, UK
Collecting 1 TB of data per day

The size of big data is not the only issue, heterogeneity is also a problem



Types of data

Clinical  DatabasesMolecular Treatment/
research 
outcome

Imaging
Integration

Biobanks



3Vs

• Volume, 

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




