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Designing Database Indexes by Integrating Multiple Data Structures
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Abstract: Database indexes process workloads that are mixtures of point and range queries. The optimal data structure
is different for each workload, and a variety of indexes have been proposed. Concurrent B+ trees have been widely
used in database systems, due to versatility in handling various workloads. However, concurrent B+ trees suffer from
two problems: 1) low performance for point queries and 2) a performance penalty for range queries to avoid phantom
anomalies. To solve these two problems, this paper proposes PLI, an optimization method for existing indexes such as
concurrent B+ trees. PLI adds two data structures to an existing index: 1) a hash table for point queries and 2) a preci-
sion locking for avoiding phantom anomalies. PLI synchronizes all data structures so as to transparently handle them
as a single database index. In this paper, we applied PLI to OpenBwTree, one of the state-of-the-art implementations
of concurrent B+ tree. This optimization resulted in a performance improvement of about 2.5x for YCSB-A workloads
and about 6.6x for YCSB-E workloads compared to the stand-alone OpenBwTree.
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