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Large-scale Data is Everywhere!

! Enormous data growth in 
both commercial and 
scientific databases 
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! New mantra
! Gather whatever data you can 

whenever and wherever possible

! Expectations
! Gathered data will have value 

either for the purpose collected 
or for a purpose not envisioned.

Computational Simulations

Social Networking: Twitter 

Sensor Networks

Traffic Patterns

Cyber Security E-Commerce



Why Data Mining? Commercial Viewpoint

! Lots of data is being collected 
and warehoused 
! Web data

! Yahoo has PetaBytes of web data
! Facebook has billions of active users

! purchases at department/
grocery stores, e-commerce

! Amazon handles millions of visits/day

! Bank/Credit Card transactions

! Computers have become cheaper and more powerful
! Competitive Pressure is Strong 

! Provide better, customized services for an edge (e.g. in Customer 
Relationship Management)



Why Data Mining? Scientific Viewpoint

! Data collected and stored at 
enormous speeds
" remote sensors on a satellite

! NASA EOSDIS archives over 
petabytes of earth science data / year 

" telescopes scanning the skies
! Sky survey data

" High-throughput biological data

" scientific simulations
! terabytes of data generated in a few 

hours

! Data mining helps scientists
" in automated analysis of massive 

datasets
" In hypothesis formation
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Big data for healthcare: traditional data sources
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Big data for healthcare: new data sources
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Great Opportunities to Solve SocietyÕs 
Major Problems
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It is the use of efficient techniques for the analysis 
of very large collections of data and the 
extraction of useful and possibly unexpected 
patterns in data (hidden knowledge).

What we need to extract knowledge?

DATA MINING!!! 



!!

Data Mining: Confluence of Multiple Disciplines
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The KDD Process
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What is Data Mining?



Primary & Secondary  Data

Primary Data

! Original data that hasbeencollectedfor a specificpurpose
! Primarydatais not altered by humans

Secondary Data

! Data that has been already collected andmade available 
for other purposes

! Secondarydatamaybe obtainedfrom many sources



Varierty of 
Data Sources



The KDD Process
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Data Integration and Preparation
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!"#"$0",'1-2/' Data  Integration  involves the process of 
data understanding, data cleaning, merging 
data coming from multiple sources and 
transfoming them to load them into a 
Data  Warehouse

Data Warehouse  is a database targeted 
to answer specific business questions

Developing a data analytics project requires the
BUSINESS UNDERSTANDING 



The KDD Process
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Data Selection and Transformation
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The KDD Process
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Data Mining Tasks

! Prediction Methods
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Data Mining Tasks

! Prediction Methods
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! Find a model  for class attribute as a function of the 
values of other attributes
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Classification Example
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Examples of Predictive Task



Example of PredictiveTask



Example of PredictiveTask



Example of PredictiveTask



! Finding groups of objects such that the objects in a group 
will be similar (or related) to one another and different 
from (or unrelated to) the objects in other groups
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Clustering



Example of Clustering Analysis



Association Rule Discovery: Definition

! Given a set of records each of which contain some 
number of items from a given collection
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Association Analysis: Applications

! Market -basket analysis
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Deviation/Anomaly/Change Detection

" Detect significant deviations from 
normal behavior

" Applications:
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Motivating Challenges

Traditional techniques may be unsuitable due to some 
challenges:
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