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Streaming Model

*** Input: Elements of an underlying data set S, which arrives
sequentially

¢ Output: Evaluation (or approximation) of a given function

** Goal: Use space sublinear in the size of the input S

s Sliding Window: “Only the W most recent updates form the
underlying data set S”

** Recent interactions, time sensitive



Distinct Elements (Ly Norm)

¢ Given a set S of m elements from [n], let F be the number of
distinct elements in S. (How many elements of [n] appear at least
once in 5)

¢ Goal: Give (1 + ¢)-approximation of F.

% Best-known algorithm: O (E%log2 n + élog3 n) bits of space
[KaneNelsonWoodruff10, BravermanOstrovsky07]

Our result: 0 (Eizlogn (loglogn logi) + ilog2 n) bits of space



Distinct Elements

0 (e_—lglog2 n + ilog3 n) [KNW10, BOO07] ¢) (Elz + log n) [AMS99,

IWO03]
0 (Eizlogn (loglogn log i) + %log2 n) ¢) (Eizlogn + élog2 n)
[Here] [Here]

Optimal up to loglogn, log% factors
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Heavy-Hitters

¢ Given a set S of m elements from [n], let f; be the frequency of
element i. (How often it appears)

*» Let L, be the norm of the frequency vector:

L, = \/f12 +f3 ot fa

“* Goal: Given a set S of m elements from [n] and a parameter ¢,
output the elements i such that /; > € L,...and no elements j such

€




Heavy-Hitters in the Sliding Window Model

0 (=log®n) [BGO14] 05 logn) UST11]

1
0 (Eizlog2 n (loglogn + log é)) [Here] ( (6_21082 n) [Here]

Optimal up to loglogn, log% factors
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