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Summary: We present cache-oblivious data structures based upon exponential structures. These data
structures perform well on a hierarchical memory but do not depend on any parameters of the hierarchy,
including the block sizes and number of blocks at each level. The problems we consider are searching,
partial persistence and planar point location. On a hierarchical memory where data is transferred in
blocks of size B, some of the results we achieve are:
We give a linear-space data structure for dynamic searching that supports searches and updates in optimal
O(logB N ) worst-case I/Os, eliminating amortization from the result of Bender, Demaine, and FarachColton (FOCS ’00). We also consider ﬁnger searches and updates and batched searches.
We support partially persistent operations on an ordered set, namely, we allow searches in any previous
version of the set and updates to the latest version of the set (an update creates a new version of the
set). All operations take an optimal O(logB (m + N )) amortized I/Os, where N is the size of the version
being searched/updated, and m is the number of versions.
We solve the planar point location problem in linear space, taking optimal O(logB N ) I/Os for point
location queries, where N is the number of line segments specifying the partition of the plane. The
pre-processing requires O((N/B) logM/B N ) I/Os, where M is the size of the ‘inner’ memory.
For the entire collection see [Zbl 0993.00041].
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