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There are developed software of formulation a knowledge base for operation and the computing
operations intelligent system control of technological process of biochemical production in a database
management system.

There is tested database and knowledge base which in result adjusted data and rules, also their
improvement by successful sequence method of carrying out simulation and semi-natural modeling.

Aemapom paspabomansl npozpaMMHbIe CPEOCMEa hopmuposanus 06a3vl 3HAHWI 01 IKCRYA-
mayuu u npogedeHuUn GbLIYUCTUMETbHBIX ONEPAUUIl 8 CUCmeMe Ynpaegilenus 0a3amu OaHHbIX
uHmeJUleKmleleOﬁ CUCmembl ynpaeieHus mexXHOoj10cud4ecKumu npoueccanu ouoxumuuecKkozo
npou3eoocmaa.

Ilposedeno mecmuposanue 0a3vl OAHHBIX U OA3bl 3HAHUIL, 8 Pe3yabmame KOmopviX CKOppeK-
MUupoeansvl OAHHbIE U NPAGUNA, G MAKIICE UX COGEPULEHCIMEO06AHUE MEMO0OM NOCIE008aMENbHOZ0
YAyuUieHUA np 06e0eHUEM UMUMAUUOHHO20 U NOSLYHAMYPHO20 MOOEIUP 08AHUU.

Buoxumuanvi eHOlipicme mexHONOUANBIK yOepicmepoiy, UHMENNeKmyanovl oacKapy
JHcyuleciniyy, MajliMemmep KOpblH OACKApy Mcyilecin KONOAHY MCIHe ecenmey amaioapblH OpblHOay
YWin 6iimoep KopvlH y#cad0bIKIay bl 6a20apiamaiblk KAMMAMACHL HCACATbIHODL.

Mbanimemmep Kopvl mMeH 0iiimoep KOpblH mecminiey HAMuUMiceCiHoe MaliMemmep HcaHe epedice-
aep my3eminoi, COHOAU-aK MIHCI3 JHCIHE Y30IKCI3 Hceminoipy a0ici apKvlibl UMUMAYUATBIK HCIHE
HCapmuliail HAMypPaiovlK MOOEaA0ey HAcanobl.

Key words: information systems, intellectual control systems, biochemical manufacture,
technology, base of knowle dge, database, technological process, testing and improve ment.

Kiroue Bble ciioBa: HH(l)OpMaIII/IOHHble CUCTE Mbl, UHTC/VICKTYAJIbHbLIC CHCTEMbI YIIPaBJICHU S,
OMOTEXHOJI0rHUecKast Mpou3BOACTBA, TCXHOJIOT U, 0a3bl 3Hal-ll/ll7[, 0a3bl JAAHHbIX, TEXHOJIOTHY€ CKHE
nmpoueccbl, TCCTUPOBAHUE U COBEPIICHCTBOBAHHE.

HeriBri ce3mep: akmaparThbIK :Kyilesep, MHTe/UVIEKTYAIbI OackKapy kyiieJepi, OHOTeXHOJIO-
rUsUTBIK OHJTIpic, TeXHOJI0TH 1, OLTIMIEP KOPbL, TEXHOJIOTHSIJIBIK Y/epicTep, TeCcTijiey A He KeTUTTipy.
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Introduction

Currently information systems are used in
various spheres of management [1]. However
some information systems have no opportunities
of intelligence - analytical processing of the
information, requiring the user knowledge of the
programming language and structure of storage
of the data [2, 3]. The intellectual control
systems (ICS) unite in themselves opportunities
of control systems of databases and technology
of artificial intelligence, thanks to the fact that
the storage of the information about features of
objects of biochemical manufactures (BCM) is
combined with its processing and preparation for
use at decision-making. Unlike usual analytical
and statistical models, ICS [4] allow solving hard
formalizing semi structured tasks.

Objects and Methaods research

Biochemical manufacture, simulation and
semi-natural mode ling

Results and Discussion

Distinctive features, functional tasks, the
formalization of a problem situation ICS and
their comparison with usual information systems
are given in [5]. Let's consider the basic
moments of a choice of technology underlying
developed ICS BCM.

There is a huge amount of platforms for
development of a database (DB) and base of
knowledge (BK). For example, the technology
Oracle supports numerous tools of development,
including  integrated in  JAVA, PHP,
Microsoft.NET, i.e. is based on support of the
centralized and allocated bases and databanks of
global scale. Thus the basic tools are: Data Guard,
Recovery Manager, Resumable Operations. The
tool Data Guard allows the manager DB to choose
what is more important: avoiding of loss even of
the smallest amount of the data or maximal
productivity. The tool Recowvery Manager helps
restoration of the separate block of a file of the
data. Function Resumable Operations allow to fight
other very much widespread kind of failures:
shortage of space in a database. For example, the
technology MS SQL Server very much convenient
for support of corporate databases.

Taking into account these examples MS
Access and Delphi were chosen for technologies
underlying developed ICS BCM since they have
some advantages, necessary for us, compared to
other environments of development [6, 7].

MS Access is more convenient for initial
stages of development DB (fig. 1), and Delphi
for visual display of technological processes in
BK (fig. 2). In strategy of construction ICS BCM
we plan use DB and BK as training means or
simulator-educational complex.
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Testing is very important at the stage of
creation ICS BCM [8]. Testing DB and BK is
understood as the whole complex of works
connected to creation of the test plan, realization
of test procedures and distribution of results of
the carried out researches. Last, represents DB
about mistakes, in which are constantly traced
and the mistakes (with the indication of date and
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other auxiliary information are registered which
is important at testing).

Before a spelling of the test plan the
debugging of the program was made [9]. Thus all
available information on was collected, and also
the potential items of information, which will be
used at testing further.



At the following stage carried out detailed
research of the awailable information; defined
existing features, which testing already is
sufficiently fulfilled and it is known, and also
allocated those features, the ways of testing
which are not yet known and are subject to an
establishment [10].

The realization of test procedures
connected to performance of the test plan,
represents rather labor-consuming and long
process, as the developed test procedures «were
"banished" for each version ICS, i.e. on the
initial stage have created the first version DB and
BK ICS, was exposed to test researches. After
created DB about mistakes and malfunctions,
which subsequently were corrected (completely
or partially) in following versions. It in turn, was
again investigated and so on until the corrected
final version DB and BK has turned out.

The realization of test procedures
connected to performance of the test plan,
represents rather labor-consuming and long
process, as the developed test procedures «were
"panished" for each version ICS, i.e. on the
initial stage have created the first version DB and
BK ICS, was exposed to test researches. After
created DB about mistakes and malfunctions,
which subsequently were corrected (completely
or partially) in following versions. It in turn, was
again investigated and so on until the corrected
final version DB and BK has turned out.

At creation DB and BK ICS the principle
«from simple to complex» was used. Thus in the
initial versions realized not all conceived
features, but only their part, and further was
carried out with various additions and perfection.

Let's result some examples of the carried
out test procedures.

For testing BK the means of debugging
were used standard built - in program
environment. In the experimental purposes some
trial start on BK, not regular situations,
containing 7 kinds, and 15 attributes were made,
in all cases BK ICS correctly put the diagnosis.

For check of a correctness of calculation
of final result the following test was made. Two
kinds of not regular situations occurring in BCM,
having very close attributes were specially selec-
ted; with the purpose of check of a correctness
ICS the start of system was made, on which input
these similar attributes were sent. Beforehand
"by «manual” way by us is counted and the final
result is calculated. ICS after the tax of the
information about not regular situations correctly
has revealed beforehand planned condition.

At perfection DB and BK were based on a
method of consecutive improvement ICS BCM.
The given method in turn is based on three ways:
imitating modeling, half natural modeling and
realization of experiments at the enterprise.
Feature of a method is step by step improvement
ICS and realization of its modernization in
parallel in DB and BK.

Imitating modeling at perfection ICS has
allowed: to dewelop skills of management of object
in various modes of functioning (operational, pre-
emergency, emergency); to investigate course of
technological process both in a mode appropriate to
the rules, and at occurrence of not regular situations
without experiment on the expensive equipment; to
ensure realization of various strategy (optimum
control, elimination of not regular situations, study
of relationships of cause and effect).

In common structure ICS BCM imitating
modeling DB (fig. 3) has allowed to improve the
following modules: mathematical models; DB of
technological processes; BK of not regular
situations; BK of typical processes; a choice of
the recommendations on management in not
regular situations.

For modeling not regular situations the
typical infringements (situation) and their
reasons are systematized. The not regular
situations subdi-vided as broken threshold
restrictions of parameters on: operational
(infringement optimum, allowable operational
norms) and emergency (infringement emergency,
pre- emergency of norms).



Semi-natural modeling (fig. 4) as the
system of imitation of external environment is
intended for improvement of technological
processes in conditions most approached to real.
The debugging BK ICS on the stand sem-natural
of model is economically more favorable, than
half natural of test on real object. On the stand
semi-natural of model carried out debugging BK
on management of technological processes and
BCM as a whole. Improvement and perfection
DK on management on the stand half natural of
mode | made by means of imitation of behavior of
object in all possible modes of operation. Thus
the modes conditionally have divided into two
basic kinds: “«static" and "«dynamic”. "The
«static" mode has allowed to carry out testing
BK on management. In "a «dynamic" mode
carried out imitation of process of management
of real object. For example, for technological
devices in "a «dynamic" mode made complete
modeling of processes - start-up, loading of raw
material and materials, realization of the
process, stops. Thus it is possible to make
changes of structure of raw material,
productivity, parameters of model, i.e. to vary all
entrance parameters of object of management.

Semi-natural modeling as the means of
perfection ICS provides copying the information,
registration of simulated processes, and also
primary and secondary data processing,
including the express train - analysis and graphic
representation of results.

Improvement of DB and BK were based
on realization of experiments as methods of
researches: the collection of the statistical data
and comparison them with the various factors of
typical processes and external environment;
physics-chemical, biological and kinetic of
research of behavior cellular of structures at
various external influences; realization of
mode ling experiments and long monitoring.

The method of consecutive improvement
ICS BCM is iterative. After making
improvements DB and BK by imitating and half
natural modeling, and the realizations of
experiments the process went back to the first
step for revealing of new group of shortcomings.
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Fig. 3. - ICS BCM imitating modeling DB
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With each iteration ICS improved a lot. End of improvement by a method of consecutive
the program of consecutive improvement has come atenhancement by imitating and half natural modeling
not allocation of means on the following cycle of are corrected.
perfection DB and BK ICS.

Further current characteristics of the ICS BCM
were estimated. On macrolevel ICS have divided into
functional and interface components. A functional 1. Krasovskii A.A. Some urgent problems of a

component expressed by tasks solved ICS; the interface science of management // of News Russian of an Academy
component - set of mutual relation between ICS and of Sciences. The theory and control systems. -1996. -Vol.6.

maintaining personrel. -8-16 pp.

REFERENCES

In various modern operation systems combined 2. Boem B.U Engineering designing of the soft-ware.
styles of interaction are used. For example, in the Moscow: Radio and communication, 1985. -352 p.
g.raphlc m'_terfac_e of operation System Windows  the 3. Boem B., Kaspar X. The characteristics of qua-lity of
direct manipulation, and also menu, dialogue eIement;, the software. Moscow: The world, 1981. -280 p.
forms and lan-guage of teams are used. Such approach is
important for the user of ICS, as it allows carefully 4. Sokolov A.Y. Methodology of algebraic designing
considering and analyzing the given task to choose the of intellectual control systems // Information-analytical
best option. Therefore in ICS BCM we also apply the SYStes on air transport. -2000. -Ne6. -28-31 pp.
complex approach to crgation of the interface. _The 5. Ismailov M.A., Kaipbergenov B.T. Functio-nal
tables, menu, forms and dialogues here are used a direCttasks and formalization of a problem situation of an
manipulation. intellectual control system of biotechnological processes //

. . Chemical technology. The control and management.
Thus the main purpose of creation of the tashkent.-2005. -N1. -59-66 pp.

ergonomic interface in ICS BCM was to display the

information as effectively as possible for recognition of 6. Willet E., Krouder R. Microsoft Office 2000.
the operator - technologist and to structure display on the bubmus of the user. Publishing house “Wiliams™, 2001. -
monitor so that to attract attention to most important 916 p.

units of the information, ie. minimization of the 7. Gofman B.E. Xomenko A.D. Work with
common information on the screen and representation databases in Delphi. -St.-Petersburg: 2003. -624 p.

only of those elements, which are necessary for the user.
8. Maiers G. Art of testing of the programs. Moscow:

Finally, conclusions The finance and statistics, 1982. -155 p.

Thus, the main results are: 9. Lipaev V.V. Debugging of the complex programs.
Moscow: Energoavtomizdat, 1993. -127p.

- the software of formation DB and BK for
operation and realization of computing operation in
ICS by technological processes BCM are developed,;

10. Sharakshane A.S., Shaxin V.P., Xaletskii A.K.
Tests of the programs of the complex automated systems.
Moscow: A higher school, 1982. -157 p.

- the testing DB and BK was carried out, as a
result of which the data and rules, and also their



