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Abstract. Researches on deductive database systems are not new ones, but
propose of data model allowing to manipulate data and knowledge on a
particular framework is not easy but interesting goal. The paper aims at a
model for knowledge in educational and training environment, beside of a
presenting the achievement in the existing systems concerning knowledge.
Certain data manipulation techniques for knowledge acquisition are proposed
in the model, as knowledge discovering techniques in deductive database
systems. An active database is proper for applying such technique on rule-based
knowledge.
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1. Introduction

A rtificial intelligence has knowledge as an importance object. Understanding
and using knowledge is obtained goal of human society and scientific research.
Since 1964, tacit knowledge and other kind of knowledge is examined in the
relationship to tacit knowledge. In the research on database system, knowledge 1is
represented in systems. Among proposed different kinds of knowledge, rules are
preferred.

Beginning with file management systems in 1960, a lot of application systems
based on hierarchical model, network model (1960, 1968), relational model (1970)
have remarkable role in the economy society. After 1990, advanced model, such as
distributed model, object oriented model and deductive model has studied. The
systems based on these advanced models did not distinguished from ones of the
second generation of database management systems.

In the years 80’s, some works approached knowledge manipulation ir
‘nformation systems. A solution for lose gap or strict gap between artificial intelligence
1nd database theory has some results for knowledge manipulation [5, 11].

Researches on logic programming allows to prove theorems automatically, tc
set a relationship between events and deduction by (i) proving theory; and (ii) mode
‘heory. The proving theory presents specifications of true reasoning after premises
‘he model theory presents assertions after events. Prolog language uses Horr
-lauses and backward chaining inference with semantics of both the proving theor:
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and the model theory. This language supplies capacities of (i) event representation;
(11) inference; (iii) recursive reasoning; (iv) updating integrity constraints. The
system XBS [7] is a success with the HiLog, a development on Prolog.

At the point of database research, there is a similar of relational databage
systems and logic programming. Transferring a predicate clause to a relational
clause is not difficult. However it exists problems, such as (1) effectiveness of
organizing a great amount of knowledge; (ii) reasoning capacity of query language
in the relational model. The relational query language can not exhibit whole
application; sometime it needs application programs. Some deductive models focus
on Prolog and technique for relational data manipulation. Datalog is a restrict
Prolog, using negation and is a approach in deductive model of year 90’s.

Concerning to the aspect of end-user interface in deductive databases, it exists
problems [5] (i) deductive databases use flat structure that is not appropriate to
exhibit complex objects; (ii) capacity of modeling objects; (iii) data schema at the
user level; (iv) updating knowledge. In analyzing these problems, there are
solutions as follows :

1. Deductive language for complex objects. Datalog is developed in order to
specify complex data structure, nested data. It obtains (1) LDL; (ii) COL;
(111) HiLog; and (iv) Relationalog;

2. Object oriented deductive language. This approach examines (1) objects;
(11) complex data; (iii) methods: (iv) class; (v) heritage; and (vi)
encapsulate. Some results are (i) O-logic; (ii) F-logic; (iii) ROL; and (iv)
IQL;

3. Data schema at wuser level. The second generation of databasge
management systems with relational data model has not been clear on
schema specification when users want to introduce data structure,
Integrity constraints. The first order predicate logic and higher tools may
be used for solving the problem. The language allowing to specify user
schema (i) HiLog; (i1) L2; (iii) F-logic; and (iv) ROL;

4. Updating knowledge. Database applications need an interactive interface
for updating meta data. Update objects are (1) extensive databases and
intention databases; (ii) undefined data; (111) collection, set; and (iv)
update after conditions.

2. Architecture of deductive model with active databases

Related work

Some systems focus on Integrity constraints in database management
systems for manipulate knowledge in database. Meta data in the data dictionary
composed of design rules are a kind of knowledge in database. The systems in [6,
7] are prototype for manipulating knowledge on in database. Besides meta data, the
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among data let the systems to discover association rule [1, 2, 4].
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Propos"l for deductive model with an active database

Data nodel for deductive databases has not yet separated from relational
i ynd jrtificial systems. Throughout, it is necessary to construct an
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Figure 1. Deductive model with 3 levels

/hdtltsiﬁ the architecture

rolovns are some modules in the architecture of deductive model in active

{at:brs gsbens.
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1. Query module. It allows to describe events, data and kn,
end users interface, data structures and knowledge, integy
may be introduced;
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2. Data management module. This module supplies tools for g
manipulating data via query language. Query concerning
transferred to predicates in Prolog. Data management
dictionary, software package for design purposes;
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3. Query language module. The existence of this module is for |
specification. User demands for reasoning on event, knowledgu
exist in relational language. Therefore, it is examined by th;
then transferred to a Prolog goal. Matching relational algel,
predicates is proved;

b

ra t, legice

4. Metabase. Database is traditional one. Knowledge bass i oyone:
physically as database. Whatever a unique metabase for bo |, & m:’;nued
At the level of management, data and knowledge are diStinIUishac_ errad.

5. Knowledge discovering module. In this module, datamini]g alg(rith
association rule discovering methods... are proposed. Wip the h,) rLst,‘
event-condition-action, new relationship among data 13 adifap?
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Figure 2. Architecture of the deductive model with active data)zsm

Besides modules, it is necessary to implement formal specificaim, Onpet
notation, syntax and semantic aspects specification. A box for (’v’m“okdtbr?
action may be either (i) an external application; or (ii) a functionenle(d?d i:x
database management system. ’

3. Conclusions

The paper presents the principal modules of the architecture
model in active databases. The database management system is relat
knowledge manipulation based on Prolog inference engine.
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Knowledge is in integrity constraints, association rules among data, events at
external level. In order to acquisition knowledge, datamining algorithms,
association rule discovering are applied.
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