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INFORMATICS WITHOUT INFORMATION'

Okulov S.M.

The article is devoted to identification of the logical contradiction underlying
the modern school course of Informatics (Computer Science). As Informatics is based
on the notion "information", the informational processes running in the systems of
various nature should be studied, including technical systems and human societies. In
actual fact the school course doesn’t follow this directive. The exclusion of the notion
"information" determines the wholeness of the course and its logical completeness.
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NHPOPMATHUKA BE3 HTHOOPMALIMHU

Oxynos C.M.

PaGoTta mocBsieHa BBISBICHUIO JIOTHYECKUX MPOTUBOPEUUH, JIEKAIUX B
OCHOBE COBPEMEHHOI'0 IIKOJBHOIO Kypca MHpopMaTtuku. bazupoBaHue Ha MOHATUU
«HQOpMalMKU» TMPUBOAUT K HEOOXOJMMOCTH HU3Y4YeHUs HHPOPMALUMOHHBIX
MPOLIECCOB TMPEJACTaBICHUs, Tepefaur, o0paboTku uHbopMmanuu B 00BEKTax
pPa3TUYHON MPUPOJIbI, BKIIIOYAsi TEXHUUECKHE CUCTEMbI U YEJIOBEUECKHE COOOIIEeCTBa.
dakTUyecKUil K€ Kypc HapylaeT »dTy YCTaHOBKY. VckiioueHue mnoHATUA

((I/IH(i)OpMaI_II/ISI» MNpUBOOUT K LHCJIBHOCTH KypCa U €T0 JIOTUYECKOU 3aBCPUICHHOCTH.

1 . . .
The author means «The school course of Computer Science» that in Russia has a name based on the term
«Information» / Pabora BrimonHena mpu ¢uHancoBoii nogaepxkke OLIT «HayuHble M HaydHO-TIEAArOrn4eCcKHe Kaaphbl

nHHOBaIMoHHoH Poccun Ha 2009 — 2013 romen» (cornmarienue 14.B37.21.1014)
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KaroueBble cioBa: IIKOJbHBIM Kypc uHGOpMaTuku, uHbOpMaIus,

I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOTHUH.

Nowadays the school course of Informatics is connected with the notion
“information technology”. There is one essential idea in system analysis and in our
existence: openness of any system leads to its disappearance and the system dissolves
in the environment, depriving its content.

This variety is a consequence of the two circumstances. The first is concerned
with the vagueness of the notion “information” and as a consequence with notions
“informational object”, “informational process”, etc. Different segments of subject
field of Informatics are distinguished (technical, biological, social, physical) and from
fundamental nature of the notion “information” the fundamental nature of Informatics
is concluded. Then this exhaustive understanding is projected onto the school course
of Informatics.

Let’s consider the notion “information”, basing on a laconic definition [3, p. ]:
1) a message, a report of progress, data about something, transmitted by people;
2) vagueness being reduced, disambiguated as a result of a message received; 3)
a message, connected with management, signals in unity of syntactic, semantic,
pragmatic characteristics; 4) transfer, reflection of a variety in any objects and
processes (in wildlife and inanimate nature)

The first definition is distributed in collective consciousness, but it is logically
contradictory. Information is defined as a message, data, which are not specified and
a message is often understood as information, thus it forms a closed-circuit. But the
key point in this definition is “by people” and consequently information has some
meaning, which is expressed in sign form. Minimum three constituents are supposed
in this scheme: data source, data recipient and transmitting medium. Information is
not transmitted as such. Data carrier is a message which is formed by a data source in
a code version. The message is transmitted by a data channel in the form of signals.

They can have different nature (electrical, acoustical, etc.), but encoding is done in
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accordance with the chosen data channel. The signal containing information is
received by a data recipient, but this fact doesn’t mean that the information is
received. The data recipient must retrieve the meaning from the message and this
meaning is the information which the data recipient has.

There is no person in the second definition of information, but it goes back to
K. Shennon’s works on abstract theory of information giving grounds for the
quantitative approach of research of information. This definition implies that the
varieties of messages which have different contents on different questions are
described by a language, and information transmitted by these messages can be
quantitatively valued. At the same time the form of the messages is not important, we
abstract our minds from the signal, etc. The fomula to determine the quantity of
information can be found in almost every school textbook on Informatics, but the
connection of this topic with the further materia can not.

The third understanding of information is connected with the development of
cybernetics as a science which studies the process of management. Dissemination of
this methodology on biological life leads to the conclusion that information is the
main component of adaptation and development of nature. Information can be
classified accordong to the forms of existence, perception and its usage. The primary
nature information is perceived by the organs of sense. These phenomena are stated
by characteristic information kept in the memory of living beings. Social-
communicative information appears in societis. Information on a natural language is
the basic feature of the human society. This information can be analyzed in three
ways: technical, semantic, pragmatic. In the first case accuracy, safety, speed of
transmitting of information, data channels are studied; in the second case the point is
if the meaning, content of messages is transmitted and encoded qualitatively and in
the third case the value of the message in the context of its user is analized. The idea
that information is something independent appeared in cybernetics. At that, analogies
between the role of information in management and processes of leaning are stated

which are the subject of philosophy.
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In the second half of the 20™ century the notion of information was
comprehended in philosophy. And the two conceptions of information were
suggested. They are attribute and functional. The followers of the former believe that
information is an attribute of matter. After analysing and comparing more than 300
works A.D.Ursul defined information as a quantity degree of reflection. The category
of measure in philosophy is defined as dialectical unity of quality and quantity or the
interval of quantitative changes where qualitative distinctness of objects is preserved.

The latter conception connects the notion of information with the work of
complicated self-organising systems. The information is understood as signal
tranfmission in controlling systems. The mentioned notions — information and
feedback — are considered to be not worthy.

Attempts to integrate the two conceptions were done (for example, the work by
R.F.Abdeeva [1]). Information is devided into structural and operational. The former
is peculiar to objects of wildlife and inanimate nature. It apperas as a result of
selection, fixation, strengthening in systems in the form of certain structural changes
of its positive interaction with outside environment. The latter acts between objects of
the physical world and is used in processes of management in wildlife, technical
objects and human society. In fact the cybernetic understanding of systems with two
regenerative loops is spread upon wildlife and human society.

In the first loop there is operational information as simple fixation of deviations
of the system from given parameters. In the second loop of technical systems some
filtration of information of the first loop from the point of view of some objective
function takes place. Accumulation of such information predetermines its
transformation into structural. On the basis of this information self-development of
the system takes place. In this case we may say that cybernetic ideology is distributed
onto wildlife and human society, as they say about three forms of information:
biological (inside living beings and between them), machine and social. But it is not
all. The same ideology is distributed on the processes of learning; some similarity to

processes of managemnt is stated.
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These theses do not exhaust the understanding and discussing the notion of
Informatics. There is huge understanding of information in the context “Information
— knowledge”, where the notion of information is interpreted as total knowledge
about actiual data and dependences between them. Knowledge is structural
information. in these latter days a new connection “information — goods, resourse,
product of labour”, notions “information resource” and ‘“information society”
appeared.

What must the course of Informatics be like on the basis of the given definition
of Informatics and suggested statements to understand the notion of information and
information processes? Here we mean a projection on the subject of a cross-
disciplinary scientific direction. Logically outlines of the school course of Informatics
must be like the following:

1. study of processes of presentation, transmitting, processing of information in
wildlife and inanimate nature.

2. Information and information resourses in technical systems.

3. Information and information processes in human societies.

Every part can be subdivided into several subparts and the point is not only to
reveal common factors in the methods of information processing but also to show that
despite clear difference there is similiarity that let us speak about attribute
information.

The real course of Informatics does not correspond to these statements.

The second fact connected with the variety of treatment of the subject giving
even more uncertainty comes from necessity to consider information technologies.
According to our laws information technologies are processes of searching,
gathering, preserving, processing, presenting, disseminating information and ways of
these processes and methods’ performance. Means of realization of these
technologies are software solutions worked up by Informatics, and the study of
information technologies is the study of these solutions if they are included in the

course of Informatics.
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But let us imagine one result (a software solution), two results, one hundred
results, one thousand results... What do we have? Many stones connected only
because they are stones. There is no wholeness in the subject of Informatics. The use
of the attribute “basic” to denote software solutions is a trick. If we include a text
editor, why don’t we include another software solution? New software solutions
allowing to create for instance more interesting presentations will appear in the future
and logically we must include this software solution in Informatics and in the school
course of Informatics.

Let’s discuss how this problem is solved in the school textbooks on
Informatics. The topic “Information” is presented in textbooks similarly, practically
every author follows the attribute conception. Sometimes information is not defined
and stated as a fundamental notion (like notions “material”, “energy”, etc.). Then the
authors write that the subject matter of Informatics is information, the ways of its
presenting, transmitting and processing and a computer is a universal automatic
device for work with information. And then they go on: computer organization,
internal representation, logic items, algotithms and basic programming, hard software
and software solutions as an all-powerful part. The topic “Information” is isolated
and not connected with the other topics, what destroys wholeness. And numerous
software solutions make from the subject of Informatics something huge and fuzzy.

Exclusion of the notion “information” is that it is as a key notion in
understanding the subject because the information is some sense that appears as a
result of getting information. Before becoming information something was so called
“given”. In this case the definition of Informatics as an event of reality can be the
following: “Informatics is a field of work connected with development of processing
means of data using a computer”.

Let’s give a practical argument to prove this definition. If we imagine
everything that has been done in Informatics since its origin (the time when the first
computer was created), this everything is somehow connected with processing,

preserving and transmitting of information. If we value works by famous specialists
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(we exclude mathematical theory of information and cybernetics as they are seperate
parts of science and proctice), we won’t find notion variety of information but we’ll
find the results of problems of data processing. More complete explanation of
understanding the subjecy and the logics of the course of Informatics is given in [2].
Computer (including computer networks), programming and algorithms are enlarge
structural elements of the subject. Synthesis of these three parts lets build up means
of data processing. In fact if variety in notions is “removed”, these structural elements

are just what school textbook on Informatics are devoted to.
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