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Preface 

During the last few years, Artificial Intelligence (AI) technology has produced a variety of Knowl- 

edge-based Systems (KS). In spite of this apparent success, KS applicability is still extremely limit- 

ed since appropriate systems for an efficient knowledge base (KB) management do not exist. 

Current AI techniques cannot provide efficient access to and reliable management of large, 

shared, or distributed KB, and existing Database Systems (DBS) lack knowledge representation 

and even the simplest form of reasoning capabilities. 

This work addresses the development of a new generation of systems, called Knowledge Base 

Management Systems (KBMS) with the aim of filling this technological gap, providing the solu- 

tion to this KS problem. So, it firstly investigates in detail the design process, the architecture, 

and the working methods of KS in order to point out key characteristics of the field as well as its 

current limitations, which serve as basis for an exact formulation of KS requirements. Several ap- 

proaches to satisfy these requirements are then thoroughly analyzed, thereby providing the basic 

concepts for building KBMS. The work demonstrates that KBMS functionality is directly influ- 

enced by the most important aspects of KS development and application, i.e., the needs of the 

user, knowledge engineering support, and implementation issues, so that KBMS should integrate 

especial AI and DBS features in order to support knowledge modeling, manipulation, and mainte- 

nance. Further, an architectural approach is presented, advocating the division of KBMS into 

three different layers in which these distinct KS aspects are particularly considered. On the basis 

of this approach, the design and implementation of the multi-layered prototype KRISYS are thor- 

oughly described. One main philosophy of the system is the idea of abstraction aimed at the inde- 

pendence of knowledge which is provided by treating the KB in a functional way by means of ask 

and tell operations. A second very important issue is the effective support of the needs of KB de- 

sign and manipulation, achieved by the integration of descriptive, operational, and organizational 

aspects of knowledge into an object-centered model. Finally, a number of concepts focus atten- 

tion on performance requirements. The system provides a framework for the exploitation of the 

application's locality, guaranteeing fast accesses to the KB. In closing, the work describes the de- 

velopment of KS in a KBMS environment and gives some concluding comments on the impact of 

this new technology. 
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