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INFORMATICS AS A BRANCH OF SCIENCE

Informatics, which some authors also call informatistics, informatology, exagelectics, documentalistics, theory etc., is a new, arising branch of science, which has sprung up as a result of a study into the influence of information circulation (exchange) for the existence of human society. Informatics includes theoretical, experimental and applied fields, just like other natural and social sciences.

Its origin been governed by a social necessity of doing away with the after-effects of the "information crisis", caused by contradictions between the immense amount of relevant information, springing up almost in every field of human activities, and incapability of its users (recipients) to process it by their own means and conventional methods. The threat of  "ignorance in consequence of information abundance" gives birth to approximately 20-30% of unintentially duplication in research and often reduces the effectiveness of management. In the near future the intensification of the information crisis could entail a grave waste of intellectual and economics efforts of mankind. the existing methods of information collection, processing, storage, retrieval and dissemination which are the majority of information institutes purely empirical, are unable to remove the causes of the information crisis.

Since the elaboration of a theory concerning the transformation of knowledge into communicable information by means of creating information sources and their circulation in the society through various channels requires knowledge of a number of scientific and technical disciplines, it's not surprising that the attempts to create the theory of informatics undertaken so far reflect, as a rule, 

the inherent interests and professional training backgrounds of its founders, first of all, of mathematicians, logicians, specialists in cybernetic and linguists, on the one hand, and sociologists, psychologists, philosophers, teachers and other specialists in the humanities and social sciences, on the other. Therefore we could regard various semantic, logical, mathematical, psychological sociological, etc., informatics.

In analyzing all these particular trends, however, we always run across certain problems, which must be investigated by the new discipline named "informatics", or more precisely - "theoretical informatics". It task is to study the sources of origination, circulation and utilization of information to bring to light objective and subjective factors showing in the nature of low exchange of information in separate components of social life and the human society as a whole. The conclusions of this theoretical discipline must contribute to creation of optimum conditions of information origination and interchange, i.e. to creation of information systems both of individual and social type (pragmatic aspect of informatics).

It would be inexpedient to attempt already now to give an exact definition of the concept of informatics, though there have been many of such attempts. the majority of authors determine informatics as a theoretical and practical branch of activities dealing with "collection. processing and dissemination of information or rather information sources".

I think that such a definition is too narrow. It doesn't include considerable parts of the information process, factual and descriptive, as well as patterns, means and effectivity of information movement on its way between the creator and the user. This social and dynamic aspect in no case reduces the importance of the study into "technical" problems of information systematization and storage in the memory of a given information system, retrieval and dissemination of relevant information, using an information retrieval language, information dissemination means and methods.

Further, I think that the very division of information into scientific, technical, economical, etc., is not quite correct, for when trying to define these term, we come across the difficulties to give an explanation to the opposite expressions "non-scientific", etc. From our ever-day practice we know that the same information can be an object of professional interest for a scientist, an engineer, an economist and a non-specialist  reading special press. More important are the intentions of the communicator and the supposed and actual effect for the user of information. Only the dynamic, psychological and social standpoints regarding the movement of information can explain to us its multiple functions. For example, the amount, contents and quality of information, relevant to the sphere of science, have no strict boundaries, since the information, which yesterday was out-side the field of interests of a certain science, today can find itself in it, and vice versa. The same is valid for technology and other fields of social activities. An attempt to show the relation of the sphere of information to the systems of science and technology is represented in Fig. 1.

Generally speaking, publicistic and cultural information also belong to the sphere of informatics. from this point of view more satisfactory would be the terms "special", "publicistic" and "cultural" information, in the first case, the main influence on the information receiver being in the mental sphere, in the two others - in emotional. In this case beside the general informatics there would be a number of special informatics, analyzing the problems of communicating separate types of special, publicistics and cultural information. The unity and distinctions of the systems of special, publicistic and cultural information are shown in Fig. 2. It seems quite evident that if informatics is not interested in how., when and in what number primary sources of information arise, we shall never find efficient means to reduce the consequences of the information crisis. The proper utilization of social communication channels and technical means for communication of all types of information will raise the rationality and especially the economic efficiency of information activities.

The object of study of theoretical informatics comprises a single complex of processes, in particular: the processes of transformation of new knowledge into information of new knowledge into information (they are studied using the methods of psychology of creative work and result of fundamental research into the process of thinking and teaching); the processes of the origination of all types of information sources, both primary and secondary (in the field of special information
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communication the study of these processes contributes to the normalization and standardization of scientific documents intend for knowledge dissemination in general and machine processing and distribution of special information in particular); information communication processes (under study there are typical groups of information senders and recipients with the analysis of communication channels, contents, directions and effectivity of information transmission). Among the objects of study of informatics there also should be technical equipment, economic patterns and organization of information transmission.

Methods of theoretical informatics are wide and diversified and have an polydisciplinary character which follows from the above enumeration of investigation objects. It is clear that, in addition to general methods of science, special methods of social and natural sciences, particularly those of sociology, psychology, pedagogy, linguistics, semiotics, mathematics, logics, cybernetics, and also biology and a number natural and technical sciences are applied as well. Informatics is still looking for its own method , but probably it will be a content analysis, involving reduction of information, indexing of primary sources, and selection of relevant information. Specific methods of library science and bibliography can also be included here. Logical semantics should explain the interrelations of the natural language of science, or another branch in which communication is carried out, with its meta-language (retrieval language) which will be used for information storage and retrieval.

The place of theoretical informatics in the system of sciences also needs a special definition. Informatics is a typical synthetic discipline of the social scientific character, since its object is to study and create social links and transmission (exchange) of information. the social contact are a material, objective aspect of communication, whereas transmission is its non-material component. From this standpoint, informatics is a part of the general theory of communication. It unites many branches of science and practical activities in which sociology and social psychology play a coordinating part. At the same time, however, informatics is an analytic branch of science, for it deals with analysis of social situations and social activities. This sociological attitudes to informatics must be supplemented by aspects of exchange of special information in the fields of creative, managerial, production and other social activities. One should not also forget cybernetic, linguistico-semantic, mathematico-logical, as well as technical problems, involved in the information process.

an information scientist, just like a sociologist and a psychologist evaluates the contents of communication mainly from the standpoint of movement of information, i. e. observes the information from its origin up to tasks of theoretical informatics is the investigation of information needs uses and habits of information utilization by separate person and groups under specified conditions. Creation of effective methods for such investigation, which can be applied in designing information systems at different organizational levels, will be one important contributions of theoretical informatics to the information practice. Close internal relations with scientology and psychology of creative labour (human engineering) are apparent here.

The social function of information activities in their institutionalized forms can be seen on the following model (see Fig.3).





Fig. 3  Social functions of information activities

M1- Mn - information institutions of different organizational levels in the capacity of elements (organs) measuring the world progress in the given field of social activities.

Ri - Rm- managerial organs of various stages in the capacity of regulating elements, determining experimental and productional (operative) activities in the given field.

O- an operative element of a given institution (organization)

P - obtained parameters

The arrows show the mutual feed - back influence of separate elements.

Zet us explain the functioning of the model. Information workplaces continuosly gather information strategic character, which is communicated to managers (element R). The latter transmit the result of comparing these information with the results of their own organization to practical workers of research, development and production departments in the form of orders and instructions. Information workplaces (M) continuously transmit information about the present world situation, including strategic information, to operative institutions (O). On the basis of a comparison of supposed results with developments in the given field, the latter carry out research, experimental design or production activities attaining concrete results with parameters (P). Information about the obtained - parameters is input into the memory of the information system and communicated directly to the users which for the second time evaluate the results obtained by their organizations.

The results obtained oscillate around the highest known level achieved in the solution of the given problem. The state which was found out, positive or negative it might be represent the initial basis for effective, management of science or technology. We shouldn't, however forget that this correlation of one's own results and the world level is subjected to permanent changes and therefore the level of information supply to managerial and creative staff influences the general scientific-technical standards of a given state and the human society as a whole. Further, it is necessary to point out that this pattern holds true even when a given branch has no information institutions of its own or the level of its work is low. In this case each specialist provides himself with necessary information and this may lead to deterioration of its quality and to excessive burdening of leading creative workers with routine information work. The situation in basic sciences where information activities are an equivalent component part of theorical or experimental work is to some extent specific.

Relations of informatics to other branches of science may be revealed through the enumeration of some basic disciplines from which informatics is taking knowledge and methods.

Mathematics and mathematical logic are important in the field of systems analysis, algorithmization of operations of information storage, retrieval and dissemination, in the field of mathematical methods of measuring the efficiency of information systems, compatibility of information systems, etc.

Linguistics and semiotics are resorted to when creating the information retrieval languages, used in the systems of automatic abstracting and indexing of texts, machine translation, in the unification of national and international special terminology, normalization (standardization) of records of the creative activities results.

Cybernetics and mathematical theory of information should assist in solving the problem of optimum reduction of primary information, in minimizing the vagueness and noise of the information systems, determining the parameters of special information machines, compiling compatible standard programs for the main operations in the Information process, and so on.

Methods and means of information transmission must provide for distant input and output devices of the information systems.

Reprography and automatic recognition theory provide for suitable reading and reprographic automata, which are a component part of the technological information line of the future.

System engineering must help to solve the problem of optimum interrelations between central and peripheral information institutions.

One should also remember the interrelations of informatics with a number of other scientific and technical disciplines, which in the nearest future will influence not only the techniques and organizational patterns of information activities but the techniques of mental labour as well, affecting thereby the organization and technique of scientific labour in general. The patterns of these relations is shown in Fig. 4.

Specific character of informatics in social sciences needs a special consideration. While the majority of formalized structures of logical thinking, and proceeding from this, more or less standardized terminology, social of the basic concepts in social science are in constant history, economics and sociology. There is no necessity to underline the vagueness of terms explications, given by the ideological differences.

From the point of view of information communication in social sciences the terminological instability and differences in concepts definition cause considerable intellectual and technical difficulties in development of specific information systems. It seems that for the needs of storage and retrieval of relevant information the information retrieval languages of some social sciences should be developed with due consideration to different terminological vocabularies, that is with some semantic dualism. special groups of experts for separate social science should be engaged in the solution of this complicated problem.
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1. simulation of information process, system engineering, mathematical statistical methods, etc. 2. Office equipment, computing hardware. reading and copying devices, communication technique 3. Simulation, thinking, teaching, psychological aspects of STEI, influence of information on the process of upbringing 4. Mathematical theory of information, algorithmization of information processes. Programming of information processes 5. Philosophical , logical and methodological problems of STEI 6. Theory of information retrieval languages, creation of primary sources, special terminology, standardization of record, automatic abstracting and indexing 7. Sociological problems of STEI, study of information needs and habits. 8. Theory of control and management 9. Mathematics. 10. Technical sciences and technology 11. Psychology and pedagogy 12. Communication theory 13. General and technical cybernetics 14. Theoretical, experimental and applied informatics 15. Sociology 16. Scientology, methodology of creative activities 17. Logic. 18. Linguistics 19. Philosophy 20. Semantics

Non-Scientific and non-technical information 


NSTI





System


of  technology





System of Science





CJ





PJ





SJ








