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Data Mining: Confluence of Multiple Disciplines
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—Y Y Confluence of Multiple Disciplines?

= Tremendous amount of data

Algorithms must be highly scalable to handle such as tera-bytes of
data

= High-dimensionality of data

Micro-array may have tens of thousands of dimensions

= High complexity of data

Data streams and sensor data

Time-series data, temporal data, sequence data

Structure data, graphs, social networks and multi-linked data
Heterogeneous databases and legacy databases

Spatial, spatiotemporal, multimedia, text and Web data
Software programs, scientific simulations

= New and sophisticated applications
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Multi-Dimensional View of Data Mining

= Data to be mined

= Relational, data warehouse, transactional, stream, object-
oriented/relational, active, spatial, time-series, text, multi-media,
heterogeneous, legacy, WWW

= Knowledge to be mined

= Characterization, discrimination, association, classification, clustering,
trend/deviation, outlier analysis, etc.

= Multiple/integrated functions and mining at multiple levels
= Techniques utilized

= Database-oriented, data warehouse (OLAP), machine learning, statistics,
visualization, etc.

= Applications adapted
= Retail, telecommunication, banking, fraud analysis, bio-data mining, stock
market analysis, text mining, Web mining, etc.
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Data Mining: Classification Schemes

= General functionality

= Descriptive data mining
= Predictive data mining
= Different views lead to different classifications
= Data view: Kinds of data to be mined
= Knowledge view: Kinds of knowledge to be discovered
=« Method view: Kinds of techniques utilized

= Application view: Kinds of applications adapted
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Data Mining: On What Kinds of Data?

= Database-oriented data sets and applications

Relational database, data warehouse, transactional database

= Advanced data sets and advanced applications

Data streams and sensor data

Time-series data, temporal data, sequence data (incl. bio-sequences)
Structure data, graphs, social networks and multi-linked data
Object-relational databases

Heterogeneous databases and legacy databases

Spatial data and spatiotemporal data

Multimedia database

Text databases

The World-Wide Web
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