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Chapter 8

Wsing Business RulesWithin a
Design Process of Active Databases

Y oussef Amghar, MadjidMezianeand AndréFHory
National Instituteof Applied Sciences, France

Modeling behavior isan important task of the information system engineer-
ing process. Thistask is especially important when information systems are
centered on active databases, which allow the replacement of parts of
application programswith activerules. To relieve programmersfromusing
either traditional or ad hoc techniques to design active databases, it is
necessaryto devel op newtechniquesto model businessrules. For thatreason,
inclusion of rules during analysis and design stages becomes an' actual
requirement. In this paper, we propose a uniform approach to modeling
business rules (active rules, integrity constraints; etc. ). To improve the
behavior specification, we extend the state diagramsthat arewidely used for
dynamic modeling. This.extension is-a transformation of state transitions
according to rule semantics. In addition, we outline new functionalities of
Computer Aided System Engineering (CASE) to take into consideration the
active database specificities. In this way, the designer can be assisted to
control, maintain, and reuse a set of rules.

Current design methodsfor information systemsdo not consider rulesat the
designleve. Insystemicmethodssuchas” Structured AnalysisDesign Technique’
(SADT) (Y ourdon, 1979), rulesareconsidered asapart of thedesign processhbut
they arenot model ed explicitly.1n Obj ect-Oriented methodssuch asthe Object
Modeling Technique(OMT) (Rumbaugh, 1991) or Object-Oriented Analysis
(OOA)(Boach,1994), rulesarepartially representedindynamicmodel s, particu-

Previously Published in the Journal of Database Management, vol.11, no.3, Copyright © 2000,

Idea Group Publishing.
This chapter appears in the book, Data Warehousing and Web Engineering by Shirley Becker
Copyright © 2002, Idea Group Publishing.



162 Using Business Rules Within a Design Process of Active Databases

larly instatediagrams. Moreover, at thedevel opment level, rulesareoften coded
intheapplication programsimplyingahard maintenanceof businessrules. These
methodsaregenerally supported by CASE.

Toallowdesignerstoexploitthespecificitiesandfeaturesof activedatabases,
itisimportant tobuild prototypingand monitoringtool stoassi st thedesignerduring
thedesignand devel opment stage. Thiskind of tool offersindicatorsabout choice
relevancy andwriting of rules. An activedatabasemanagement system (active
DBMYS)isanextensonof apassive(relational orobject) DBM Sby addingtrigger
mechanisms. The notion of trigger appeared in the seventies, and has been
generaizedtothenotionof activerul ethatisbased ontheEvent-Condition-Action
(ECA) formalism, Thesemanticsof an ECA ruleisasfollows: whenaneventEis
produced, if thecondition Cissatisfied, thentheaction A isexecuted. Actionsare
initiated by theDBM Swhen appropriateeventsoccur, independently of external
requests. Theserulesallow databasedesi gnersto specify theactivebehavior of a
databaseapplicationthat providestheenforcement of databaseintegrity.

In the literature, severa approaches were proposed:to integrate active
conceptsintodatabases. For most systems, theknowledgemode isbasedonECA
rulesandtheexecutionmodel onthenestedtransactionmode!, whichauthorizes
different coupling modes(immediate, separate, deferred). Other systemsusea
weakened version of ECA rules.Furthermore, anumber of research projectson
activedatabaseshavefocused ontherules management and their evaluation.
Severd commercial DBM Sincludeevent/trigger mechanismproposedinitially by
Kotz (1988), suchasthePostgresrulesystem (Stonebraker, 1990), Starburst’ s
production and alert rules (Lohman, 1991), Ariel’s production rule system
(Hanson, 1989), the(ECA) model of HIPAC (Dayal; 88), andtheevent-action
(EA) model of Ode(Gehani, 1992). | naddition, thereisageneral agreementto
cong der that thenew generationof DBM Ssystemswoul dincludeactivecapabili-
ties(Buchman, 1993) tosupport non-conventional applicationssuchasdocumen-
tation, geographi c systems, workflow, and proj ect management.

Thedesignissueof activedatabaseapplicationsisknown asoneof themost
openresearch problems. Indeed, todesign activedatabaseapplications, program-
mersuseeither traditional or ad hoctechni ques, whichincreasesthecompl exity of
applicationsby forcingtheuser todefer several modelingdecisionsconcerningthe
activebehavior tothedevel opment stage.

To gain benefits of active database capabilities, new approachesrequire
inclusionof rulesduring both analysisand design stages. Few researchershave
addressed the conceptual specification of behavioral aspects of applications
independently fromany activeDBM S. Toour knowledge, only IDEA (Ceri, 1993)
and SORA C (Peckham, 1995) proj ectshavetreatedthedesignof activedatabase.
However |DEA methodology is strongly linked to ChimerathatisaDBMS
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