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The following list suggests topic/areas that you can choose from regarding your area of expertise and interest.  Other suggested topics/areas are highly recommended.

I. Data Warehousing

An overview of data warehouse
Evolution of database technology

Data processing models (OLTP & OLAP)

Subject-oriented, integrated, time variant, non-volatile

Data warehouse vs. heterogeneous DBMS

Data warehouse vs. operational DBMS

Operational versus analytical databases 

The data warehouse architecture

Operational and external database layer

Information access layer

Data access layer

Metadata layer

Process management layer

Application messaging layer

Physical data warehouse layer

Data staging layer

Physical structure of data warehouse

Centralized

Distributed

Federated

Tiered

Conceptual modeling of data warehouses

Star schema

Snowflake schema

Galaxy schema (or fact constellations)

Data warehouse measures: three categories

Distributive

Algebraic

Holistic

Typical OLAP queries

Roll up (or drill up)

Drill down (or roll down)

Slice and dice

Pivot (or rotate)

Drill across

Drill through

Designing the data warehouse

Top-down view

Data source view 

Data warehouse view

Business query view

Data warehouse design process

Choose a business process

Choose the grain of the business process

Choose the dimensions
Choose the measure
Matters of scale 

Enterprise warehouse

Data mart 
Virtual warehouse
Data warehouse back-end tools and utilities 

Data extraction
Data cleaning

Data integration
Data transformation
Data loading

Data replication
Data refreshment
Data archiving
Managing the warehoused data

Data quality

Data publishing

Geographic Information Systems (GIS)
Metadata

Online analytical processing (OLAP) server architectures

Relational OLAP (ROLAP)

Multidimensional OLAP (MOLAP)

Hybrid OLAP (HOLAP)

Specialized SQL servers

Efficient data cube computation

Cube operation

ROLAP-based method

Multi-way array aggregation

Indexing OLAP data

Bitmax index

Join indices
Data warehouse usage

Information processing

Analytic processing

Data mining

Designing the interface 

Decision support 

Administering the data warehouse

VLDB issues 

Capacity planning 

Performance issues and indexing 

Storage architectures 

Parallel systems
Managing the data warehouse

Data warehouses and business strategy

Justifying the data warehouse

The data warehouse team

The data warehouse development life cycle

II. Data Mining (or knowledge discovery in databases, knowledge extraction, data/pattern analysis, data archeology, data dredging, data snooping, data fishing, information harvesting, business intelligence)

Data mining functionalities

Characterization

Discrimination

Association (correlation and causality)

Classification and prediction
Cluster analysis

Deviation and outlier analysis

Trend and evolution analysis

Other pattern-directed or statistical analysis

Components of data mining algorithms

Model or pattern structure

Score function

Optimization and search method

Data management strategy

Multidimensional measure of data quality

Accuracy

Completeness

Timeliness

Accessibility

Interpretability

Major tasks in data preprocessing

Data cleaning (missing values, outliers and noisy data, inconsistent data)

Data integration (data, schema, conflicts, redundancy)

Data transformation
Data reduction

Data discretization

Data transformation

Smoothing

Aggregation

Generalization

Normalization

Attribute/future construction

Data reduction strategies

Data cube aggregation

Dimensionality reduction

Numerosity reduction (parametric, non-parametric)

Discretization and concept hierarchy generation

Measurements of pattern interestingness

Simplicity

Certainty

Utility

Novelty

Data mining languages and standardization efforts

A data mining query language (DMQL)

Association rule language specifications

OLEDB for DM

CRISP-DM

Data mining system architectures

No coupling with DB/DW system

Loose coupling

Semi-tight coupling

Tight coupling

Association rule (or affinity grouping) mining

Boolean vs. quantitative associations

Single vs. multiple dimensional associations

Single vs. multiple-level analysis

Various extensions

Rule measures

Objective measures (support, confidence)
Subjective measures

Unexpectedness

Novelty

Actionability

Constraint-based mining

Knowledge type constraint

Data constraint

Dimension/level constraint

Rule constraint

Interestingness constraint

Supervised vs. unsupervised learning

Supervised learning (classification)

Unsupervised learning (clustering)

Classification methods

Decision tree induction

Bayesian classification

Neural networks (or neural nets)

Association-based classification

The k-nearest neighbor algorithm

Case-based reasoning

Genetic algorithms

Rough set approach

Fuzzy set theory and fuzzy logic

Classification accuracy

Major clustering methods

Partitioning algorithms

Hierarchy algorithms




Density-based methods

Grid-based methods

Model-based methods

Mining complex types of data

Object data

Spatial data 

Multimedia data

Time-series/sequential data

Text data 

Web data 

Types of text data mining

Keyword-based association analysis

Automatic document classification

Similarity detection

Link analysis

Sequence analysis

Anomaly detection

Hypertext analysis

Mining the World-Wide Web

Web content mining

Web structure mining

Web usage mining (or Weblog mining)

Customized usage tracking (Web personalization)

Intelligent Web search engines

XML (eXtensible Markup Language) and Web mining

How to choose a data mining system?

Functions and methodologies 

Data types

Data sources


System issues

Coupling with database and/or data warehouse systems

Scalability 

Visualization tools

Data mining query language

Graphical user interface (GUI)

Visual data mining and data visualization

Data visualization

Data mining process visualization

Data mining result visualization

Interactive visual data mining

Scientific and statistical data mining

Poisson regression

Regression trees

Factor analysis

Discriminant analysis

Survival analysis

Stochastic search methods

Simulated annealing
Evolutionary strategies
Genetic algorithms (GA)
Artificial life 


Advanced GA topics

Multimodal
Multiobjective
Constrained optimization
Genetic programming
Hybrid methods

Theoretical foundations of data mining

Data reduction
Data compression
Pattern discovery

Probability theory

Microeconomic view

Inductive databases

Protect privacy and data security

Blind signatures

Biometric encryption
Anonymous databases

Data mining applications

Market analysis and management

Corporate analysis and risk management

Fraud detection and management

Intelligent query answering

Bioinformatics (DNA data analysis)

Text mining and Web analysis

Other applications (telecommunication industry, sports, astronomy…)

Trends in data mining

Application exploration

Scalable and Interactive DM methods

Integration of DM with DB systems, DW systems, and Web DB systems

Standardization of DM language

Visual data mining

New methods for mining complex types of data

Biological DM

DM and software engineering

Web mining

Distributed DM

Real-time or time-critical DM

Graph mining, link analysis and social network analysis

Multi-relational and muti-database DM

Privacy protection and information security in DM
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