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Abstract: A space-bounded extreme aggregation of data stream is proposed over time-based
sliding window to reduce the vast space of traditional methods under the worst cases. When the
number of candidates reaches a given threshold, the method would randomly sample the new
arrival tuples in the window to maintain limited candidates and continuously return approximate
extremes. A space-bounded synopsis structure REx-link is designed to maintain extreme
candidates by random sampling in memory, and to implement extreme aggregation over time-
based sliding window. It is proved that an upper bound for the error probability of the random
algorithm exists. Comprehensive experiments are performed to analyze the accuracy between
returned results and exact solutions, and the results show that the tradeoff between the accuracy
and the space overhead is acceptable in practice.
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