
CHAP T E R 8
Complex Data Types

One of the key requirements of the relational model is that data values be atomic:
multivalued, composite, and other complex data types are disallowed by the core re-
lational model. However, there are many applications where the constraints on data
types imposed by the relational model cause more problems than they solve. Several
non-atomic data types are now widely used, including semi-structured data, object-based
data, textual data, and spatial data.

Bibliographical Notes

Several object-oriented extensions to SQL have been proposed. POSTGRES ([Stone-
braker and Rowe (1986)] and [Stonebraker (1986)]) was an early implementation of
an object-relational system. Other early object-relational systems include the SQL ex-
tensions of O2 ([Bancilhon et al. (1989)]) and UniSQL ([UniSQL (1991)]).

SQL:1999 was the product of an extensive (and long-delayed) standardization ef-
fort, which originally started off as adding object-oriented features to SQL and ended
up adding many more features, such as procedural constructs, which we saw earlier.
Support for multiset types was added as part of SQL:2003.

[Melton (2002)] concentrates on the object-relational features of SQL:1999. [Eisen-
berg et al. (2004)] provides an overview of SQL:2003, including its support for multisets.

A number of object-oriented database systems were developed in the late 1980s
and early 1990s. Among the notable commercial ones were ObjectStore ([Lamb et al.
(1991)]), O2 ([Lecluse et al. (1988)]), and Versant. The object database standard
ODMG is described in detail in [Cattell (2000)].

Oracle provides a fairly complete implementation of the object-relational features
of SQL, while PostgreSQL provides a smaller subset of those features. More information
on support for these features may be found in their respective manuals.

[Salton (1989)] is an early textbook on information-retrieval systems. [Manning
et al. (2008), Chakrabarti (2002), Grossman and Frieder (2004), Witten et al. (1999)],
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and [Baeza-Yates and Ribeiro-Neto (2011)] provide textbook descriptions of informa-
tion retrieval and data mining relevant to information retrieval.

[Agrawal et al. (2002), Bhalotia et al. (2002)] and [Hristidis and Papakonstantinou
(2002)] cover keyword querying of relational data. Keyword querying of XML data are
addressed by [Florescu et al. (2000)] and [Guo et al. (2003)], among others.

A tutorial on JSON can be found at www.w3schools.com/js/js json intro.asp.
More information about XML can be found in Chapter 30, available online. More in-
formation about RDF can be found at www.w3.org/RDF/. Apache Jena provides an
RDF implementation, with support for SPARQL; a tutorial on SPARQL can be found at
jena.apache.org/tutorials/sparql.html
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