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Data Stream Processi

Space Saving [Metwally 20(.

/Data tuples streaming in - Real-time processing requirements

Frequent Elements and Top-k Queries

e Frequent Elements query: Return all the elements whose frequency of
occurrence is above a certain threshold

e Top-k query: returns the k elements with the highest frequency

» Frequency counting forms the basis for both these queries

Applications of Frequency Counting

e Network Monitoring: detecting rogue users consuming higher share of
network bandwidth
\\-Click stream analysis for fraud detection and mining
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For a user specified error bound &, monitors only 1/¢

elements sorted by frequency) and Hash table (constant
time lookup)

/ \0 We choose Space Saving for parallelization. /

Need for Parallelism™®

Stream Summary
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«Free lunch is over - No automatic performance boost through increasing

processor clock speeds

«Efficient parallel designs needed to effectively utilize the inherent parallelism
e Present state of the art is sequential processing of the stream
eIntra-operator parallelism (parallelizing single operator to effectively utilize

Che multiple cores) would be helpful
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® Benchmarks [Cormode 2008] show that Space Saving

outperforms similar techniques such as Lossy Counting ﬁ i
® Data Structures used: Stream Summary (for maintaining (=
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YEWLS Parallelizatic'

Cooperative Thread Scheduling (CoTS) }
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"«Synthetic Zipfian distribution with parameter a h References .

Smaller the value of a, smaller is the skew
5 million elements in the stream
eExperiments on an Intel Quad core 2.4GHz processor, implementation
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