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The design of active object-oriented databases

includes modeling the structure of objects in the

form of attributes and relationships, the passive

behavior of objects in the form of operations,

and the active behavior of objects in the form

of business rules. Business rules state which pre-

de�ned situations have to be detected by moni-

toring calendar time and the database state and

which reactions have to be taken in order to

meet a company's business policy.

An approach that has been followed success-

fully in conventional database design is to per-

form database design in two phases: In the �rst

phase, the conceptual design, a high-level graph-

ical representation of the database schema is de-

veloped. In the second phase, the logical de-

sign, the developed schema is mapped to the

data model of the system used for the imple-

mentation. We have adopted this approach and

provide an environment for the design of active

object-oriented databases comprising a graphi-

cal editor, a class and rule generator, an active-

object oriented database system, and a rule de-

bugger (cf. Figure 1):

Graphical Editor. We propose Active Ob-

ject/Behavior Diagrams (AOBD, cf. [6, 7]) for

developing the conceptuel schema of an active

object-oriented database. The graphical editor

for Active Object/Behavior Diagrams [5] per-

forms syntactic and local semantic consistency

checks during the interactive design process and

allows to store the generated schema data and

visualization data in a GemStone (GemStone
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Class and Rule Generator. During logi-

cal design, a class and rule generator decom-

poses the high-level constructs of Active Ob-

ject/Behavior Diagrams for modeling object

structure, passive object behavior, and busi-

ness rules into lower-level constructs of an ex-

isting active object-oriented database system.

We have implemented such a mapping for TriGS

(see below).

TriGS (Triggersystem for GemStone).

TriGS [2, 3] is a prototype of an active

object-oriented database system built on top

of the commercial object-oriented database sys-

tem GemStone. TriGS provides for a seamless

integration of active rules into the underlying

object-oriented data model: Rules are �rst-class

objects, they can be speci�ed and modi�ed dy-

namically, and they are subject to inheritance

and overriding. TriGS provides an expressive

event language for specifying composite events

whose components are allowed to span not only

di�erent transactions but also di�erent applica-

tions. Further, the TriGS rule execution model

allows the speci�cation of arbitrary points in

time for both condition evaluation and action

execution and supports serial as well as parallel

rule execution.

TriGS-Debugger. The TriGS-Debugger [4]

has been implemented to monitor and debug the

execution of active rules. The TriGS-Debugger

consists of two parts: (1) The tracer implements

debugging functions like disabling of rules, event

simulation, and breakpoints and keeps track of
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Figure 1: Design Environment

rule execution independent of a user interface.

(2) The user interface explains rule behaviour by

means of a graphical presentation. This presen-

tation can be customized using a sophisticated

�lter mechanism.

In the recent literature, other approaches

to active database design have been presented

(e.g., the IDEA Methodology [1]). However,

the emphasize is di�erent in our design environ-

ment. We concentrate on the following issues:

� Declarative event language: Similarly as

QBE and SQL are better accepted by end

users than Relational Algebra, end users

are assumed to prefer a declarative event

language over an operational one during

conceptual design.

� Future calendar events and intervals: Busi-

ness rules are able to refer to calendar time,

including future calendar events as well as

future calendar intervals. For example, our

event language allows to specify events like

\at closing hour of the last Friday of a

month".

� Reliable and controllable rule execution:

Modelers and system users expect busi-

ness rules to be executed reliably, i.e.,

transactions performing rule executions are

restarted automatically if they are aborted

due to serialization failures, and control-

lably, i.e., speci�c types of exceptional sit-

uations occurring during rule execution are

reported by events, which can again be han-

dled by business rules.
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