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KDD Background



Outline
• What is Knowledge Discovery in Databases (KDD)?

• Knowledge discovery

• Data Mining

• Databases

• What is KDD…today?

• Friday's readings



What is KDD?
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What is knowledge?

Image source: Ali et al. 2018



Knowledge as Association

• Classic paper from SIGMOD 1993

• Paper quite legible, Wikipedia 

article also very good!
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Knowledge as Association

• Classic paper from SIGMOD 1993

• Paper quite legible, Wikipedia 

article also very good!

• Highly influential

• Classical AI approach

• Learning probabilistic logical 

implications from data

• Discrete spaces



Do stuff on the board



Why did I go into detail here?

Discuss: why might time matter?



Why did I go into detail here?

Temporal precedence is necessary but not sufficient 
for establishing causal relations.



How is this not just stats?

• Stats problem:

• Given a model, learn parameters

• Variable selection (e.g., LASSO)
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How is this not just stats?

• Stats problem:

• Given a model, learn parameters

• Variable selection (e.g., LASSO)

• Knowledge Discovery problem:

• Don't care so much about the weights

• Care about the variables

• Care about the relations



What is data mining?

The algorithmic process that produces knowledge

• e.g., the algorithm presented in Agrawal et al.
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What is data mining?

The algorithmic process that produces knowledge

• e.g., the algorithm presented in Agrawal et al.

How does data mining differ from machine learning?

• Output: patterns, not predictors

Discuss: how do you evaluate patterns vs predictors?



What is a database?

It's where the data live, duh.



What is a database?

In KDD, almost exclusively mean "relational database"
• an association of attributes (columns) with entities (tables)
• "relation" à "these things are associated"

• "these things" à "tuples" à instance of cartesian product of 
attributes 

• database objective à lay out data to suit retrieval/querying 
purposes
• ancillary effect: useful for representing knowledge
• structure is a form of inductive bias
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What is a database?

In KDD, almost exclusively mean "relational database"
• an association of attributes (columns) with entities (tables)
• "relation" à "these things are associated"

• "these things" à "tuples" à instance of cartesian product of 
attributes 

• database objective à lay out data to suit retrieval/querying 
purposes
• ancillary effect: useful for representing knowledge
• structure is a form of inductive bias



What are the database tasks?

Make the database fast
• How?

• Data layout
• Schema design
• Indexing
• Query optimization

Most work in this space focuses on performance.

Very large systems (esp. information retrieval) à correctness



What is KDD…today?



KDD today

• 30+ year evolution

• Can think of each node in the diagram having expanded to its own (sub-)field

• Who has the data? Much of this process is industrial.

• Relationship to "data science"

• ACM KDD: flagship conference

• ECML PKDD, SDM conferences
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KDD today

• 30+ year evolution

• Can think of each node in the diagram having expanded to its own field

• Who has the data? Much of this process is industrial.

• Relationship to "data science"

• ACM KDD: flagship conference

• ECML PKDD, SDM conferences



KDD research today

Past: extracting patterns

Today

• Finding causes

• Producing explanations

• Design friction against automated 

decision making?



Friday

• Logistics: Everyone reviews, I present

• Not representative of the papers 

throughout the semester

• I will give two “sample” presentations

with meta-commentary.

• Examples of length, content, and 

structure

• Bids due Friday (for presentations)

• Wed. presenters assigned Fri. or Sat.


