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 Data Mining is the process of posing queries to large amounts of data sources and 

extracting patterns and trends using statistical and machine learning techniques. It 

integrates various technologies including database management, statistics and machine 

learning. Data mining has applications in numerous disciplines including medical, 

financial, defense and intelligence. Data mining tasks include classification, clustering, 

making associations and anomaly detection. For example, data mining can extract various 

associations between people, places or words. During recent years there have been many 

developments in data mining. Various data mining techniques have been developed. 

These include techniques for extracting associations, neural networks, inductive logic 

programming, decision trees, fuzzy logic and rough sets. Furthermore, data mining has 

gone beyond mining relational databases to mining text and multimedia data. Also, data 

mining is being applied to areas such as information security and intrusion detection. 

 

 While thee have been many practical developments, we still have major challenges. 

One of the most important challenges is scalability. For example, the data mining 

techniques often seem to work on small quantities of data. But do these techniques work 

for say petabyte sized databases? If data mining is to be useful we need to mine very 

large databases. Therefore, it is critical that we need to understand the limitations of the 

data mining algorithms. To understand the limitations, we need to study the foundations 

of data mining. We need to explore the time and space complexity of the algorithms. For 

example, can these algorithms be completed in polynomial time? Are there any 

undecidable problems? If the problems are decidable what is the complexity of the 

problems? To date little research has been carried out on the foundations of data mining. 

There are techniques such as inductive logic programming and rough sets that have 

underpinnings in logic and mathematics. One needs to explore these techniques for data 

mining and examine the computational complexity aspects. We also need to understand 

the complexity of the various search algorithms being used for market basket analysis. 

 

 We are at a time where data mining applications are exploding. Data mining is 

becoming one of the fastest growing fields in computer science. We are also at a time 

where we have a much better understanding of the problem. Therefore, the time is right 

to start active research on the foundations of data mining. But we also have to be cautious. 

That is, we need to carry out incremental research. In some cases, we may not be able to 

explore the foundations. Therefore, we have to be very selective. We need to decide 

which of the techniques are to be examined and then carry out theoretical research step 

by step. 
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