CS560 Paper Critique 7 (Winter 2005)

Written by: Utpal Aradhye (uvayr5@umkc.edu)


Reviewer:

Utpal Aradhye, Graduate Student MS-CS, UMKC

Course: CS560 (Winter-2005)

Paper:

Ontology Guided Knowledge Discovery in Databases – Joseph Phillips, Bruce Buchanan
Summary:

The authors propose a tool to help in Knowledge discovery in databases. The tool uses ontology to store the knowledge base built up about a domain. This ontology gets bigger with each run of the tool on different data. 
The tool starts out by reading in data from different tables and trying to guess the domain of each attribute. Periodically it takes user inputs to confirm its guesses or to seek information when it has no guesses.
Once attributes are identified and their domains identified on the basis of the data values and user inputs, the tool attempts to generate a higher level knowledge by identifying process and their start and end value attributes. This is a highly subjective procedure and is called “Automated and manual Annotation of attributes”.

Next the tool creates a Prolog program that contains all this newly acquired knowledge in the form of <object, attribute, value> tuples. This is stored in a hierarchical manner in an ontology structure.
The tool uses some predefined attribute rules to generate new attributes that could be useful given the context of the database. Using these rules, the tool is able to suggest some new attributes like delta (attr) or rate of change (attr) etc. The user may accept them or reject them.

Next the authors go on to describe some experiments that they conducted using sample databases. These experiments do illustrate that the process of knowledge discovery can be accelerated by the use of this ontology based tool.

Strengths:

· The concept of automatic extraction and storage of domain and other information from databases is a powerful concept.

· If the tool is able to teach a new person about the domain just through the knowledge that was accumulated earlier, it is still worth it.

· Certain User training may be required in the initial stages, to build domain ontology, but the subsequent job will be easier.
Weaknesses:

· The attributes that the tool suggests are very basic. They don’t seem to add much to the understanding of the database.
· Apart from new attributes, not much knowledge is being discovered, unless the same concepts can lead to some dramatic discovery in large databases.

· Databases in examples are too simple, so one cannot appreciate the knowledge discovered.
· What exactly is a Prolog program? (not explained) Are the authors referring to the Prolog language?

Critical Questions:

1 Discovering the process names through the use of natural language dictionaries seems like a highly subjective technique. Will this approach work in a wide enough sense to be generally useful? (extracting the correct meaning of attributes based on natural language is rather suspect in terms of accuracy)
2 It is not quite clear what applications the discovery of domain will serve. The new attributes that the system proposes are simple extensions of existing ones that any human user could think of. How does the system augment the user then?
3 The databases used in the examples are rather simple. Hence the gains are insubstantial. The real test is how would the same tool work on say complex tax and financial databases or complex marketing trend analysis data? 
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