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Parallel and Distributed Storage

Parallelism is used to provide speedup, where queries are executed faster because more
resources, such as processors and disks, are provided. Parallelism is also used to provide
scaleup, where increasing workloads are handled without increased response time, via
an increase in the degree of parallelism.

There are many techniques for data storage and indexing in parallel and distributed
database systems.

Teradata was one of the first commercial shared-nothing parallel database systems
designed for decision support systems, and it continues to have a large market share.
Teradata supports partitioning and replication of data to deal with node failures. The
Red Brick Warehouse was another early parallel database system designed for decision
support (Red Brick was bought by Informix, and later IBM).

Bibliographical Notes

In the late 1970s and early 1980s, as the relational model gained reasonably sound foot-
ing, people recognized that relational operators are highly parallelizable and have good
dataflow properties. Several research projects, including GAMMA ([DeWitt (1990)]),
XPRS ([Stonebraker et al. (1988)]), and Volcano ([Graefe (1990)]) were launched to
investigate the practicality of parallel storage of data and parallel execution of queries.

Information on the Google file system can be found in [Ghemawat et al. (2003)],
while the Google Bigtable system is described in [Chang et al. (2008)]. The Yahoo!
PNUTS system is described in [Cooper et al. (2008)], while Google Megastore and
Google Spanner are described in [Baker et al. (2011)] and [Corbett et al. (2013)] re-
spectively. Consistent hashing is described in [Karger et al. (1997)], while Dynamo,
which is based on consistent hashing, is described in [DeCandia et al. (2007)].
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