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Cache-Oblivious Dynamic Dictionaries with Update/Query Tradeoffs

Problem and Results Construction ldeas

Dictionary Static Dictionaries [prokop 1999]
. 14 )8 = Perform a recursive memory layout of a perfect binary search tree
16 4 22 19 = Subtrees of height O(log, B) fit into O(1) blocks, i.e. search cost becomes O(log, N / log, B) = O(logg N) I/Os
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= Maintain a set of elements
= Search(x) — return the largest element < x in the set (static and dynamic version)
= Insert new / delete existing element (dynamic version)
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[Agg;ﬁalM\?it?e?llgss] (Frigo Le(i,:sgfsgf 'grgtggoﬁa?nxggnilra h 1999] = Updates are buffered at the nodes + propagated down in batches = updates faster than queries
= Recursive layout of buffers
= Fast internal memory, size M = Algorithms are not parameterized by = Keep pointers between levels to provide efficient searches
= Slow memory, blocks of size B B and M
= Cost = number of block transfers = Analyzed in the ideal-cache model,
(1/0s) between the two memories same as I/O model but using optimal -
cache replacement strategy - size-x input buffer -
= Algorithms automatically apply to /‘:‘L\ X/%O& } Upper level: at most
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