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Data Streams
• A stream is a sequence of data, that is too large to be stored in available 

memory

• Examples

• Internet search logs

• Network Traffic

• Sensor networks

• Scientific data streams (astronomical, genomics, physical simulations)…
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Many Applications
• Internet router may want to figure out which IP connections 
are heavy hitters, e.g., the ones that use more than .01% of your 
bandwidth

• Or maybe the router wants to know the median (or 90-th 
percentile) of the file sizes being transferred

• Hashing is a key technique
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Finding a Majority Element
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Analysis of Finding a Majority Element
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Analyzing Counts
 



Heavy Hitters Guarantee
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Heavy Hitters with Deletions
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High Probability Bounds and Overall Space
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