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Categorized Search

• Search method

• Returns categories, containing data items

• Items containing terms, entry date

• Categories with predicate for data items  
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Ranking categories

Scoring function:

• F computes score of c with respect to t
• G combines F for each t ϵ
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Ranking categories

Problem: 

• High data arrival

• Changing data item set      
and data-set           for every new item

• Data must be up-to-date
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Updating data

• Update: bottleneck for data input

• Assume 25ms for categorization
1000 categories
->25 seconds per item

-> falling behind
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Updating data

• CS* approach

• uses a selective update strategy

• identifies important categories

• uses data items with high benefit
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Updating data

• CS* approach

• Maintaining statistics to increase           
accuracy (e.g. workload on terms)

• Scoring of results by standard 
technique
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Scoring function:
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• Scales down terms occurring more frequent across categories
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Ranking categories

Scoring function:
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What about sampling?

• Accuracy given by Chernoff Bounds

• High accuracy leads to vast sampling 
numbers

• E.g. accuracy of 99%: 

=> leads to 46 millions! samples needed
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Meta-Data Refresher

• Determines set of important categories (N) 

• by query workload W for t

• Keeping track of queries
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Meta-Data Refresher

• B items used for updating category

• Choosing of items using rt(c) and            R
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Meta-Data Refresher

• Set of ranges

• Reduce amount of ranges  to

• order categories by last refresh time

• find nice ranges 

-> width(R) ≤ B and max Benefit(R)
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Meta-Data Refresher

Justification:

• Much larger

• More computing power needed

• More time needed
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Meta-Data Refresher

Justification:

• Matrix E has N*B entries 

• Runtime reduced to O(N² * B)
instead of O((s*)² * B) with s*>>N
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Meta-Data Refresher

• N and B chosen by knowing
• ϒ, units of time needed for single category
• p, processing power
• α, data items/time unit

• B computed by considering staleness of N
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Query Answering Module

• Given query

• Goal: find top-K categories using

∑
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Answering Single Keywords

• Given keyword t

• Score of a category c

• -> hard to maintain 
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Answering Single Keywords

• Given a Query  

• Needing                , but                    available  ),()( icrt tctf
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Answering Single Keywords

• Closer look at the tf-value
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Answering Single Keywords

• Using mapping of term to category

• For a term two lists for both components
(                                       ,                      )

• Merged to compute top-K categories 
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Answering Multiple Keywords
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Overview of Categorized Search
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Evaluation

Experiment:

• data from www.citeulike.org since 2007

• 100,000 articles crawled

• 5,000 categories/tags

• input rate 20 items/second

http://www.citeulike.org/�
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Evaluation

Results:

• Accuracy:  

• Re: result-set of categories of CS*

• Re’: optimal result-set of categories

• K: # of categories

K
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Evaluation

• Query answering module using 2-level TA  
only using 20% of categories for top-K

α Categorization 
Cost

Processing Power Extra 
Power 

Required
CS* Update-

all
20 25 300 493 64.33%
20 50 594 982 65.31%
10 25 155 244 57.42%
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Conclusion

• CS* system solves problem of enabling 
keyword search on changing data

• Consists of two components

• Highly achieved accuracy, with high 
scalability, able to handle large number   
of data items
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Thank you!
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