











o Association of an aggregate ob ject is expressed as a repetition oper-
ation on all members of that aggregate (do-while or for-each control
structures are used in the framework of either sequence or parallel
control structures). An operation on a Set is composed of an oper-
ation that is applied in sequence or parallel to each member of the
Set.

The operational hierarchy of transaction/action supports the operation
modularity. Elementary action is regarded as the smallest unit of opera-
tions which change one fact. Actions can occur simultaneously and do not
violate any integrity constraints of the conceptual schema. A transaction
is a minimal set of actions and can be executed either in sequence or in
parallel [15].

4.3 The Time Notion

The time concept (time axis) is a fundamental entity for any method at-
tempting to model dynamic information and to express the proper behav-
ior of activities [11]. In many applications the dynamics of the system can
be modeled by the notion of causality (sequence of events caused by the
invocation of a single event). In some information systems it is relatively
important to express the occurrence of some events relative to another,
but if the time axis is being represented as an entity, it can be useful in
the conceptual schema design and is not considered at the internal level.
Also in defining time axis, the DBMS needs to support the following:

- Valid time: the clock time that the event occurred in the real world,
independent of the recording in database.

Transaction time: concerns with the storage of information in the
DB. Transaction time of an event is the transaction sequence number
(an integer) of the transactions that already stored.

User defined time: it is provided by the user or application program.

Another point of view of introducing the time axis is the question of time
being absolute or relative to some events.

5 AN ILLUSTRATIVE EXAMPLE

As an illustrative example, the University Schema (Figure 4) is considered
[12]. Events are represented by a bar and arrows comming from precon-
ditions and going to postconditions. An important mechanism that can
be implemented is the time stamping introduced in THM. Each event of
CREATE NEW as a basic construct in SBDM [15,12] is augmented by
< time> as an option parameter. The same can be performed while rela-
tionships are established among objects by RELATE , CATEGORIZE or
DECATEGORIZE constructs.

Two basic actions are presented Take_Course and Drop_Course. Each
action is specified by a set of parameters set of preconditions and a set
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of postconditions that specified the dynamic constraints. The actions
Take_Course and Drop_Course are described as follow:

Action Take_Course (s : STUDENT, ¢ : COURSE ) ;
precondition:

c is offered? ;

limit not reached? ;

c is not taken before by s? ;
then:

insert ¢ to the list taking course of s ;

insert s to the enrollment list of c;

increment the size of c;
postcondition:

s is in ¢ enrollment list?;

c is in s course list?;
end_action Take_Course ;
Action Drop_Course (s : STUDENT, ¢ : COURSE );
precondition:

s is taking course c? ;
then:

delete ¢ from the list taking course of s;

delete s from the enrollment list of ¢ ;
postcondition:
end_action Drop_Course;

The transaction Transfer_From_Course is composed of two actions, namely
Take_Course and Drop_Course.
In representing the function EnrollIn_Course as a long term trans-

action it is important to specify all the states and transitions inside the
function body.

Function Enroll In_Course (d : DEPARTMENT );
Local Parameters:

s: STUDENT ;

c: COURSE ;

grade: {0..100} ;
States:

initial: initial_state ;

final: final_state ;

others: state_l , state_ 2, state_3;
Transitions:
Obtain information:

from initial state ;

to state.l ;

Condition: none ;

Action: get ¢ , s from user ;

Enroliment:
from state_l ;
to state_2 ;
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Condition: none;

Action: Take_Course(s,c);
Drop course:

from state 2 ;

to state 3 ;

Condition: none ;

Action: Drop_Course(s,c);
Grade:

from state 2 ;

to final_state ;

Conditionmone;

Action: Send “drop-grade” message ;
Drop_Grade:

from state_d ;

to final_state ;

Conditionmone;

Action: Send grade ;
end Enroll In_Course;

6 CONCLUSION

In this paper, we integrated the Semantic Binary Database Model (SBDM)
as a fact-oriented mode] with dynamic activity representations in order to
have a system that meets all of the requirements for a knowledge base
system. Dynamic aspects in the SBDM are modeled by situation-action
rules, dynamic constraints and a control mechanism for efficient trigger-
ing rules. Attached to each rule is & pair of dynamic constraints: one
precondition and one postcondition, which are specified as predicate logic
expressions. A rule fires whenever it is enabled and its preconditions are
true. After firing a rule, an action will be executed and the postcondi-
tion will become true to establish integrity and consistency in the Fact
Base. An action may cause other rules to fire and can lead to a chain of
events actions in a specified hierarchy. Triggers and constraints guarantee
integrity and consistency of facts in the knowledge base. The enhanced
model is a combination of production rules and structured objects knowl-
edge representation schemes.
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