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One of the most contemporary systems based on semiotic modelling is the active knowledge base [1] supplied with a special concordance mechanism of structural consistency. Such method is especially actual when we deal with different document data bases, where as a rule records don’t have any structure and relations between them are hide. This paper covers some problems of creating models of subject area and deals with an active knowledge base condition considered by means of connections structure analysis of knowledge base components. Thereby the dominant attribute of any component is supposed to be the connections structure of knowledge base component (object). A set of objects with connections that have a binary existence estimate is examined. Consonant, dissonant and assonant sets are distinguished, depending on the satisfiability of the consonance criterion. An algorithm is proposed and realised for reducing assonant and dissonant sets to a consonance state with minimum expenditures in the sense of the general number variable estimates of the connections. Interactive systems DISSON and RESTRUCTOR have been developed to realize this algorithm for consistency of knowledge base components. 


Introduction


One of the most important tasks which we should solve during different researches is to find out relevant information from various data bases and create a knowledge base which reflects the structure of our problem and which would be a model of our subject area. This task becomes more and more important and topical, when we deal with a great number of sources of information, such as, for example, different data bases and especially data bases, where information stored in different places. And the problem is not only to find out information which we need. In many cases it is very difficult and complicated process, but there is another side of the problem - to create an informational model of the subject area which we are interested in. It is a special task itself. This model allows to structure information and so organize knowledge according our needs.


One of the good examples of a data base, in which information stores in different places is informational arrays on compact optical discs (CD-ROM). This media of information has appeared not so long ago, but for this short time it has become one of the main kinds of media. Thousands various data bases on CD-ROM in different subject areas of science have already produced. CD-ROM has now emerged as the premier digital publishing and information distribution medium. CD-ROM has become the chief medium for storing and distributing multimedia documents. Multimedia is going through a boom due to advances in processing power and the commercialization of powerful and sound and graphics hardware for computers, as well as a quickly increasing the variety of titles available, many of which have crossed over from computer games. CD-ROM drives are a formally listed prerequisite for multimedia PCs (MPCs). Though CD-ROM is commonly seen as a consumer technology (Dataquest, a San Jose market research company, estimates that 40 percent of home PC buyers  now  buy  CD-ROM drives). They are easy to use and can be quickly and widely distributed, so they are used by a great number of users. We will not describe these data bases in details, but we think it will be right if we give their description, because it might help us to formulate our main goal of this paper.


We are talking about document data bases on CD-ROM disks. As in most document data bases, information in these data bases has not a structure. It means that a user receives the whole document from the data base (including all text or only a reference) without any descriptors. To tell the truth, these descriptors might exist, but as a rule they give general information. For example, in most of the documents there are authors’ names, the year of publishing, a list of keywords on so on. But the document itself is only a text at all. For this, some special system exists in almost all such document data bases, which can help to search any documents by a combination of keywords, which are in the texts. We can do it because of the whole index of the data base on the CD-ROM disk. As a rule, the problem of free space on CD-ROM is not so important and significant as in data bases on more expensive media, because such disks have big volume. So, all documents in the data bases indexes - every word in the text of a document places in the index and every word is a  word which we can put into a query. Index files have as big size as files of the data base itself, but we can receive a result of our query in some seconds. It’s very effectively, indeed, but can we say that it solves the problem to find out all information what we need? We think, we can’t say so. And there are at least three reasons for this:


 At the first, the problem of creating the query is open and unsolved. Can we always give a list of keywords for searching, which exactly represents our goal? Even if we know one, two or more keywords, which we want to find - how about synonyms, times of verbs and so on? All systems in document data bases on CD-ROM, which exist at the moment, can’t solve such problems. Often we should analyze the information, which we have received and create a new query. So, the process of finding out information becomes long, complicated and demands analyze various relations between different documents in the data base.


 At the second, we can’t expect that the results of some search queries exactly match our wishes. Indeed, when we can’t create exact and full query, there are some documents that stay out of the result and some documents that are within the result, but don’t match our wishes, because of the incorrect query. So, we need put out some of the documents and store other documents in a temporal place.


 At the third, there is a problem to organize and structure received information. When we search information in different data bases on CD-ROM disks and get what we need, we create a temporal data base of our interests. There are no problem if this data base is not big, but it can include hundreds of different documents that reflect different aspects of our subject area. As we have said, the relations between documents in document data bases are hide. So, structuring such a data base becomes a very important task.


The first two aspects of the problem belong more to the set of problems of organization the work with libraries of data bases on CD-ROM disks. The third aspect touches the problem of  knowledge base simulation.


	Natural variability  of  knowledges,  their orientation on arising problem usually lead to an inconsistency  of  knowledge base. The  inconsistency  appears  when  there  is  a knowledge components which can not be put in its structural  division  of knowledge base without change of existing relations structure.


	The special   concordance    mechanism    of    structural consistency has  to  reveal  and  decrease the inconsistency in active knowledge base up to controlled level of inconsistency.


The data integration and classification


When we speak about modelling knowledge base we should remember that one of the aspect of this problem is the integration and classification data. In this paper we are speaking about document data bases on CD-ROM disks and one of our goals is to offer a method of organisation the work with such data bases. At first, we should say that we deal with huge arrays of information on several disks. Information on such disks is permanent but there is an opportunity to receive new disks, so we can speak about dynamic data bases. The creating an informational model of all these disks is very difficult, but we offer to do it for documents, which we receives on our queries. Such an approach has a right to exist, because there are a lot of information in the data bases, which we don’t need. But when we are solving any problem, we build our new data base, which reflects our subject area and which units documents from different disks. In this meaning we integrate data from different sources into one array. This process is consistent. We can’t create this base from the scratch, but we do it permanently while we are solving our problem and working with data bases. Of course, this integral data base is dynamic, because we permanently add new documents in it or remove some documents from it.


The second step is classification this data base. There are some different methods of classification. Most of them use a special function, which can measure the approach of two different documents. In many cases these methods are very effective, but when we speak about data without exact structure and where the relations between different documents are weak or hide, it will be hardly probably to expect, that the quality of such algorithms will be good enough there. Indeed, the task to find a good function on the set of different text documents as hard as to create a query in a document data base for retrieving information, which we need. We propose a method, when a user can control the working of an algorithm and correct it in some cases. The theoretic basis of the method is described in next paragraphs. 


Consistency support in active knowledge base 


The notion of knowledge system has arisen in connection with the knowledge representation problem. To introduce any knowledge system we need a definition of the knowledge itself as a component of the system. Knowledge is the generalisation of data in terms of their internal information content. Another definition of knowledge as an information carrier has been suggested by D.A. Pospelov [1]. He considers knowledge as some qualitatively new category that has arisen in the data structure theory. This category has four specific properties: the capability for internal interpretation, the existence of classification links, the situation relations and the activity. 


The capability for interpretation means the possibility of knowledge interpretation independently of any logical scheme of knowledge processing, e.g. some computer program. 


The existence of classification links implies the possibility to establish such links among the knowledge components that reflect their type of relationship, e.g. element-class relations, class-subclass relations, etc.


Situation relations define situation compatibility with the knowledge stored in the computer memory. These relations may be of different types: "in one and the same place simultaneously", "in the state of waiting", etc. The relations allow to build such knowledge processing procedures as contradictory or incompatible knowledge discovering. 


	The activity is the most interesting and significant attribute of knowledge. It is well known that man's knowledge is active by nature. Knowledge interaction is the stimulus for the generation of any logical procedures and actions. We call the knowledge system active if there is a procedure of knowledge comparison using a set of permissible relations among knowledge components, i.e. there  is  a permanently operating mechanism for the control  of  its  inner contents. Active  knowledge  base  enables to adjust its inner contents to any arising problem by changing  the  structure  of knowledge components or generating new knowledge. It should be a procedure of knowledge comparison  for that using a   set   of   permissible   relations   among  knowledge components.


	There are   four  factors  on  which  mainly  depends  the structural consistency procedure. They are:


consistency criteria [2], [3], [4].;  


attributes of knowledges [5], [6];


relations between knowledges [7];


relations perceptibility level [8].


This procedure changes the structure of knowledge components or generates new knowledge. In general, the change of either the structure or the order of knowledge gives some new knowledge too. In other words, the active knowledge system provides the mechanism of self-development (generation of new components) and elimination of inadequate components. We consider only the inner activity of the system and do not take into account the outer activity (in its environment). 


The class of active systems is rather large and representative. It includes biological, social systems and systems of knowledge on the subject of investigation. These systems are characterised by their capability for internal reorganisation. This particular quality is of special interest for informational description purposes. The conditions of active system design do not allow to use directly the ideology of data base design. The reasons are the static character of the system state description given by the data base and the impossibility of dynamic description without human interference. 


On defining the knowledge base as an interconnected set of knowledge components we consider our knowledge base as some further development of the data base with some new relations among data types and special techniques of data processing [1]. 


The organisation of knowledge base includes two essential moments. First, knowledge representation defines the form suggesting the internal structure of every type of knowledge. Second, the creation of a knowledge structure suggests a multiple relation among knowledge components. Though it is difficult to discuss the form of internal knowledge representation without dealing with the problem area, there are some questions in setting up the relations structure that may be discussed without particularising the problem area. To maintain the integrity and consistency of the knowledge base is one of these questions. This process is impossible without eliminating contradictions within stored knowledge, i.e. without transforming the knowledge base into the controlled consonant state [7]. 


In the knowledge base can be realised a vaster spectrum of relations among knowledge components. In most cases, the spectrum of relations is limited by the possibilities of the knowledge base management system. One of the central questions in the construction of knowledge base management system is the support of the knowledge base in the controlled consonance state with respect to each type of relation. The support of the knowledge base consonance is the generalisation of the data integrity and consistency support procedure in the data base. To investigate the active knowledge base consonance we propose the method which was developed to reveal and decrease the internal inconsistency in the knowledge base components [9], [10]. 


Proposed approach 


The aim of the approach supposed in this paper is the adequate reflection of some acquisition process and redistribution of knowledge. It being known that the redistribution is conditioned by the knowledge system activity. To analyse a knowledge system structure for its consistency we suggest an original methodology based on the inductive-combinatorial method. For this purpose special intellectual maintenance tools are designed [11], [12]. 


It is now widely recognised that the inconsistency in knowledge system structures is very undesirable factor. On the other hand, the inconsistency is a power cause for generating of new knowledge it defines a knowledge system flexibility. Knowledge acquisition and representation have been very difficult tasks, and still are. The knowledge engineer has played his central part on the strength of these being the central activities. Today, we face a different situation. 


For generating and supporting contemporary knowledge bases we have to develop (may be in the first place) a lot of internal procedures for ensuring of knowledge system integrity and consistency. These procedures enable a knowledge base to handle with own internal contents independently, without assistance being like active human knowledge system. 


The execution of presented work was accomplished in two directions: 


 elaboration of the consistency modelling method; 


 intellectual tools development for consistency support. 


The first direction comprises:


 choice and basis of structural consistency criteria for knowledge systems with 		controlled internal inconsistency;


 consistency modelling based on the relations structure of knowledge system 		components;


 representation of knowledge system by means of the discrete signed model;


 investigation of attributes of the discrete signed model; 


 development of the transformation algorithms of discrete signed model for 		inconsistency reducing. 


In the second direction one can point out:


 choice of the maintenance strategy for knowledge systems with controlled 		internal inconsistency; 


 analysis of knowledge representation means and investigation of the possibility 		of the realisation for them the developed mechanism of consistency 			support; 


 elaboration of principles of a metadialogue and knowledge systems design 		with consistency support through the medium of the personal computer; 


 creation of special intellectual maintenance tools for consistency support. 


And finally, as co-operation of these two directions - development and realisation of the interactive system of consistency support for knowledge bases with controlled internal inconsistency. This interactive system is based on the inconsistency reducing algorithms and special intellectual maintenance tools. 


	To elaborate the consistency modelling method we propose a method of approach to the structural analysis of the set of interconnected knowledge base components (objects). According this method of approach all the estimates of the relations of each object to the remaining objects of the set are considered together with the estimates among the remaining objects. Thus, having chosen a structural criterion of the state of some collection of objects and having partitioned the entire structure of estimates into such collections, one can obtain a new system of classification of the internal state of the set of interconnected objects. Proposed algorithm for reducing knowledge base components inconsistency is based on the identity of connection structure of all components and on mentioned above the by-vertex change procedure. Each row of connectivity matrix corresponding to the original set may be characterized by a certain similarity to the same row of the resultant connectivity matrix of the consonant set. At first, to choose a probative consonant set we compare the rows of the original matrix and fill up the matrix of discrepancy. We find two rows with maximal distinction and suppose that the objects corresponding to these rows belong to different subsets. Then, using these two representatives of classes, we begin to choose objects having minimal distinction with respect to other objects. So we form some probative consonant set that can be used as initial consonant set for searching the nearest consonant set for the original assonant set in their total contour by means of the by-vertex change procedure. 


	To analyse and control the structural co-ordinating knowledge system components it was developed the interactive system DISSON [11]. DISSON is based on the algorithm of decreasing components of the vector of  by-vertex differences between the original set and the probative consonant set and provides: 


�SYMBOL 45 \f "Symbol" \s 12 \h�	creation  of connectivity matrix by means of consideration and comparison of essential attributes for all knowledge base components;


�SYMBOL 45 \f "Symbol" \s 12 \h�	direct set-up or use of connectivity matrix in archives;


�SYMBOL 45 \f "Symbol" \s 12 \h�	editing and test of connectivity matrix for consonance;


�SYMBOL 45 \f "Symbol" \s 12 \h�	algorithm execution for inconsistency reducing:


�SYMBOL 183 \f "Symbol" \s 7 \h�	automatic or direct  choice of probative consonant set,


�SYMBOL 183 \f "Symbol" \s 7 \h�	forming of vector of  by-vertex differences,


�SYMBOL 183 \f "Symbol" \s 7 \h�	automatic or direct choice of object or group of objects for inverting of its connections signs,


�SYMBOL 183 \f "Symbol" \s 7 \h�	instant or step-by-step execution,


�SYMBOL 183 \f "Symbol" \s 7 \h�	user's control and test all results on every stage of execution.


	It was also developed the interactive system RESTRUCTOR [11] to realize mentioned above algorithm for structures of knowledge components located in different knowledge bases. This system has own tools for knowledge generation by end user and comprises: 


�SYMBOL 45 \f "Symbol" \s 12 \h�	all functions by DISSON for creation, editing, test and transformation  of connectivity matrix;


�SYMBOL 45 \f "Symbol" \s 12 \h�	import of external bases or/and structures of objects;


�SYMBOL 45 \f "Symbol" \s 12 \h�	integration of several bases or/and structures of objects into united base;


�SYMBOL 45 \f "Symbol" \s 12 \h�	treatment  with united base for inconsistency reducing.





	This paper has briefly reviewed some approaches to simulation of the structural consistency of active knowledge base designed by document data bases. The discrete signed model  and transformation algorithm of this model for inconsistency reducing presented here allow one to perform a difficult task:  to analyse and maintain controlled consonant state of knowledge base components. The proposed method itself is general and can be used  with little or no modifications in many knowledge bases.
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