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A Randomized Algorithm for Finding Frequent Items
in a Stream Using O(loglogN) Space

MASATORA OGATA,!! 00 Yukiko Yamauvcwr, !
SHUJI KIIIMA, 1 and MASAFUMI YAMASHITA !

Finding frequent items in a data stream is a fundamental problem; Given a
threshold 6 € (0,1), find items appearing more than 6 - N times in an input
stream with length N. Karp, Shenker, Papadimiriou (2003) gave a simple de-
terministic online algorithm, which allows false positive outputs using memory
of O(6~11logN) bits, while they also gave a lower bound. Motivated by the
theoretical bound of the space complexity, this paper proposes a simple ran-
domized online algorithm using memory of O(loglogN) bits. Our algorithm is
robust for memory overflow, compared with other naive randomized algorithms,
or deterministic algorithms using memory of O(logN)bits.
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Algorithm 1

0. Initialize K consisting of 2° pairs of an item, and a number (s, K[s]),
where s uses o bits, and K[s| uses b bits.
Set: “exponent” h = 0.
1. Read z;. Suppose x; = s* for convenience.
If no more input, then goto 5.
2. With probability 27", “record” s* in K:
add s* in K unless s* in K, and K[s*] + +.
If 3 . K[s] =2° then “flush”:
3-(i) Set h + +.
3-(ii) For each s € K,
Choose k with probability (Kk[s])/2k[s], and

Set K|s] := k.
3-(iii) Delete symbol s € K if K[s] =0
4. Goto 1

5. Output every s satisfying that K(s) > (1 —7v/2)0% . K[s'].
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