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Data Mining & Knowledge Discovery in Databases  
§  Data Mining: Computational process for 

discovering patterns in large datasets 
(Algorithms for extracting patterns) 

§  KDD: the process of discovering useful 
knowledge from a collection of data (high-
level emphasis on knowledge discovery) 

§  KDD: An iterative process [p42, Fayyad] 
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Data Mining Tasks 
The most time intensive effort in data mining is understanding 
your data before any analysis or visualization can take place  
The next step is Discovery: Detecting something new or 
relevant. Some common tasks:  
§  Anomaly detection : Unusual records (Outlier, deviation 

detection) that may be interesting 
§  Classification: Task of identifying which set of categories 

a data belongs to (Spam OR not spam) 
§  Clustering: The task of discovering groups and structures 

in the data that are in some way or another "similar”  
§  Regression analysis: A statistical process for estimating 

the relationships among variables  
§  Association rule learning: (Dependency modeling)  

Searches for relationships between variables. Using 
association rule learning, a supermarket can determine 
which products are frequently bought together 



M259 Visualizing Information     

SPl Data Circulation History 
itemType         Dewey   Non-Dewey  

 acdvd    17794694  20865216  
 jcbk    13215100  17656972  

 acbk    10957496  25947289  
Jcdvd        3361053         3839885  

 accd      1218688  10795612  
 jccd          582062         1094289  
acvhs    530448  733800  
jcvhs    187973  242255  
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Data in XML 
<transaction>     

 <itemNumber>1946514</itemNumber>     
 <bibNumber>2068458</bibNumber>      
 <ckodate>2006-10-03</ckodate>      
 <ckotime>13:44:00</ckotime>      
 <ckidate>2007-02-19</ckidate>      
 <ckitime>13:42:00</ckitime>     
 <collcode>nanf</collcode>     
 <itemtype>acbk</itemtype>      
 <barcode>0010041282327</barcode>      
 <title>Calm energy how people regulate mood with food...</title>     
 <callNumber>152.4 T338C 2001</callNumber>     
 <deweyClass>152.4</deweyClass>     
 <subjects>        
  <subject>Nutrition Psychological aspects</subject>      
  <subject>Mood Psychology</subject>       
  <subject>Mental health Nutritional aspects</subject>      
  <subject>Exercise Psychological aspects</subject>     
 </subjects>   

</transaction> 
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The Seattle Public Library Data & its Metadata 

The metadata for each item in the collection is multivariate 
 
Ordinal (In a numeric sequence) 

§  ItemNumber: Assigned when object enters system 
§  Dewey Classification (Dewey numeric) 

 

Interval Scale (Time-Stamp) 
§  Check-out/check-in hour, day, month, year 
 

Categorical (Not necessarily numerically orderable) 
§  BibNumber: Each title has a specific number, copies of titles all 

have same number 
§  Barcode: Each item has a unique number on RFID sticker  
§  CallNumber: by which to locate items on shelves - Ordinal if 

Dewey, otherwise categorical 

Semantic (Text-based) 
§  Title: Each Item has a title 
§  ItemType: books, cds, dvds, music sheets, etc. 
§  Collection Code: The physical home of the item and other info 
§  Subjects: Keywords (arbitrary labeling) 
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MySQL: Select itemNumber, cout, collcode, itemtype, barcode, title, 
callNumber, deweyClass, subj from inraw where year(cout) = 2007 and 
month(cout) >= 1 and month(cout) <= 4  limit 50;  
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Typical daily Dewey activity  
20 most active 
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ItemNumber (scalar numeric code maps acquisition 
history) 

• Received by the hour 
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Your Contribution 
Data is not content. What you do with it is the 
content! 
 
§  You choose what to feature from the dataset 

based on your interests 
§  You introduce data processing methods 
§  You select algorithms to implement 
§  You make design decisions 
§  You determine “look and feel” which 

becomes the content 
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Bio-Rhythm: Frequency Map reveals pattern 
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Linear Time Graphs 
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2D Visualization / Mapping 
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Wk 6  3D Visualization / Mapping 
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Processing Language Visualization 
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Wk 8,9  Correlating data between 2 Datasets 
MySQL & Processing allow for a multiplicity 
and complex modes of data correlation with 
multiple sources such as: 
§  Twitter 
§  NY Times 
§  Etc. 

§  JSON: Data format standard  
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• Finding statistically relevant 
patterns between data examples 
where the values are delivered in 
a sequence 
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• Finding statistically relevant 
patterns between data examples 
where the values are delivered in 
a sequence 
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Wk 8,9  Correlating data between 2 Datasets 
MySQL & Processing allow for a multiplicity 
and complex modes of data correlation with 
multiple sources such as: 
§  Twitter 
§  NY Times 
§  Etc. 

§  JSON: Data format standard  
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Frequency Pattern Mining & Knowledge Discovery 
§  FPM: Process of identifying patterns based 

on algorithms to reveal knowledge about the 
data 

§  KDD: Exploratory approach – to discover 
relationships among items in a database 

§  Sequential pattern mining, a related 
approach where an order is present in the 
data sequence 
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Data Processing Functions 
§  Validation: Ensuring that data is "clean, 

correct and useful” 
§  Sorting: Arranging items in some sequence 

and/or in different sets 
§  Summarization: Reducing detail data to its 

main points 
§  Aggregation: Combining multiple pieces of 

data (possibly from various sources) 
§  Analysis: Collection, organization, analysis, 

interpretation and presentation of data 
§  Reporting: List detail or summary data or 

computed information  


