IDEAGROUPPUBLISHING

701 E. Chocolate Avenue, Hershey PA 17033-1117, USA ITB7520
Tel: 717/533-8845; Fax 717/533-8661; URL-http://www.idea-group.com

Chapter 18

The Development of Ordered SQL
Packagesto Support Data

Warehousing

WilfredNg
Hong K ongUniversity of Scienceand T echnology, HongK ong

Mark Levene
University of London, UK

Datawarehousing isa cor por ate strategy that needsto integrateinformation
from several sources of separately developed Database Management Sys-
tems(DBMSs). A future DBMSof a data war ehouse should provide adequate
facilities to manage a wide range of information arising from such integra-
tion. We propose that the capabilities of database languages should be
enhanced to manipul ate user-defined data orderings, since business queries
in an enterprise usually involve order. We extend the relational model to
incorporate partial orderings into data domains and describe the ordered
relational model. We have already defined and implemented a minimal
extension of QL called OSQL, which allows querying over ordered rela-
tional databases. One of the important facilities provided by OSQL isthat it
allows usersto capture the underlying semantics of the ordering of the data
for a given application. Herein we demonstrate that OSQL aided with a
package discipline can be an effective means to manage the inter-related
operations and the underlying data domains of a wide range of advanced
applicationsthatarevital in datawarehousing, suchastemporal, incomplete
and fuzzyinfor mation. We present thedetail sof thegeneric operationsarising
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from these applications in the form of three OSQL packages called:
OQL_TIME, OSQL_INCOMP and OSQL_FUZZY.

Datawarehousing isacorporate strategy that addressesabroad range of
decisionsupport requirementssuch asqueryinginformationover itsunderlying
databasesand managingordered datafor thepurposeof analysis. Oneof themain
characteristicsof datawarehousingisthatinorder tobuilditsfoundation, it should
cong st of integrated datafrom severa sourcesof separately devel opedinformation
systems. Thetransmissionof datareliesonthenetwork systemwhichconnectsall
theseinformationsystems:Asaresult, theintegrated databasehasthefollowing
important festures:

* Itinvolveshugeamountsof historical data.

Datawarehouseisdescribed asa“ subject-oriented, integrated, non-voltile,
timevariant” collectionof datawhichisintendedtosupport management decisions
(Inmon, 1996). It iswidely recognised that the underlying database in adata
warehouseshoul d capturetransactionsand snapshotsintimeinanefficient manner
in order to carry out the activities of market forecast and strategic planning
(McCabe& Grossman, 1996).

 Itisusuallyincomplete.

Thisisduetotwomainreasons. First, somesourcesof thedatabasesmay be
incompleteinorder to protect sensitivedataor toimprovethespeed of theprocess
of datadownl oadingviaanetwork. Second, it hasbeen observedin Libkin(1995)
that evenif each sourceof thedatabaseiscompl ete, theintegrated database may
still not be complete. Hence, incompl eteness may show up in the integrated
databaseor intheanswer tousers’ queries.

* |tismainly used for.decision supportinanenterprise.

However, many management professional smay not necessarily havegood
knowledge about the technical aspects of adatawarehouse. Asaresult, their
gueriesover thedatabaseare sometimesfuzzy innatureduetotheambiguity of
natural languages. For example, they may ask tofindthe* best performed” shares
intheHong K ong stock market thismonthinorder tocarry out somesharetrading
activities.

M any databaseresearchershaverecently recognisedthat orderingisinherent
totheunderlying structureof datainmany databaseapplications(Maier & Vance,
1993; Libkin, 1995; Bunemanetal:, 1997) includingtemporal information (Tansel
etd., 1993),incompleteinformation(Codd, 1986) andfuzzy information (Buckles
& Petry, 1982). However, current relational Database Management Systems
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