
abstracts and References

70 Технологічний аудит та резерви виробництва — № 4/2(36), 2017

Information technologies

Systems and control processes

DOI: 10.15587/2312-8372.2017.109117

Analysis of information technology of the 
management system of the higher educational 
institution

page 4–12

Hodakov Viktor, Doctor of Technical Science, Professor, Head of 
the Department of Informational Technologies, Kherson National 
Technical University, Ukraine, e-mail: hodakov.victor@gmail.com, 
ORCID: http://orcid.org/0000-0002-8188-9125

Kozel Viktor, Senior Lecturer, Department of Informational Tech-
nologies, Kherson National Technical University, Ukraine, e-mail: 
k_vic@ukr.net, ORCID: http://orcid.org/0000-0002-2627-2499

Sokolov Andrey, PhD, Associate Professor, Department of Informa-
tional Technologies, Kherson National Technical University, Ukraine, 
ORCID: http://orcid.org/0000-0001-8442-6137

The object of research is the system of management of a higher 
educational institution. One of the most problematic places in HEI 
management system is the lack of consideration of the influence of 
external and internal factors that influence the HEI activity.

The analysis of information interaction between the HEI units is 
based on the complex use of graph theory – for the implementation 
of decisions on the collection of primary information.

The analysis of the influence of external factors on the activity of 
a higher educational institution is performed. An algorithm for the for-
mation of the flow pattern of information flows in the HEI management 
system is proposed. Its peculiarity is the simplicity of software imple-
mentation and the reduction of the time for the formation of the infor-
mation flow scheme due to software and hardware. An algorithm for op-
timizing the flow of information flows at the level of indicators has been 
developed, which makes it possible to eliminate the redundancy of infor-
mation. HEI formal model is proposed, allowing to take into account in-
ternal and external factors that directly affect the management system.

The proposed algorithm for the formation of the flow of informa-
tion flows in the HEI management system made it possible to shorten 
the time for the formation of the flow of information flows in the 
management system, that is, to reduce material costs for the analysis 
of the HEI management system. This became possible due to the soft-
ware implementation of the proposed algorithm, as well as optimizing 
the flow of information flows at the level of indicators. However, the 
use of the proposed algorithm entails additional material costs for 
modernization of already implemented control systems related to the 
reorganization of existing databases.
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ronment, information service system.
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The developed automated SCADA system of water supply to the 
soil and vegetation cover will allow to control and select the optimal 
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mode of water supply in order to improve the yield and provide 
plants with water.

The water supply system has a number of advantages:
– system availability;
– support for various industrial communication interfaces;
– convenience in use;
– universality;
– possibility of developing graphic models.
Currently, additional functions (tags) are connected in the sys-

tem, which are responsible for collecting current information about 
the operation of the equipment with the darling alarms, the primary 
transformation of the collected information; presentation of current 
information in the form of histograms, tables, graphs; printing of re-
ports and protocols on the operation of equipment units and organi-
zation of communication with devices connected to the information 
display of data archiving and possible revision on-line.

Keywords: soil and vegetation cover, feeding regimes, system 
structure, top level of the system.

References

1.	 Zamikhovska, O. L., Klapoushchak, O. I. (2016). The lower level of 
water supply system for land cover. ScienceRise, 6(2 (23)), 21–27. 
doi:10.15587/2313-8416.2016.72168

2.	 Sistemy orosheniia Naan Dan Jain (Izrail’). AgroServer.ru – informat-
sionnaia podderzhka sel’skogo hoziaistva i pishchevoi promyshlennosti. 
Available: https://agroserver.ru/b/sistemy-orosheniya-naan-dan-
jain-izrail-132055.htm

3.	 Klapoushchak, O. I., Shtaier, L. O. (2015). Rozrobka SCADA-sys-
temy dlia monitorynhu vodno-fizychnykh vlastyvostei hruntiv. Pro-
ceedings of the V International Internship School-Seminar «Methods 
and means of diagnostics in technics and socium «MRD TS-2015», 
November 16–19, 2015. Ivano-Frankivsk: Ivano-Frankivsk National 
Technical University of Oil and Gas, 27–29.

4.	 Berger, H. (2001). Automating with STEP7 in STL and SCL: Program-
mable Controllers Simatic S7-300-400 with CDROM and disk (re-
vised). Publicist Corporate Publishing, 442.

5.	 Automation with programs Step 7 LAD and FBD. Siemens Rus-
sian. Available: http://dfpd.siemens.ru/assets/files/infocenter/
Documetations/Automation_systems/STEP7/Berger_STEP7_ 
LAD&FBD_r.pdf

6.	 Kapiliarnyi polyv u teplytsi: prystrii, zastosuvannia. (18.03.2015). 
Remont ta vyroby svoimy rukamy. Available: http://remontu.com.ua/
kapilyarnij-poliv-v-teplici-pristrij-zastosuvannya

7.	 Systema polyvu na dachi. (18.03.2015). Remont ta vyroby svoimy 
rukamy. Available: http://remontu.com.ua/sistema-polivu-na-dachi

8.	 SAV-1000 sistema dlia vneseniia ammiachnoi vodi. Sunrise-Agro. Avail-
able: http://sunrise-agro.uaprom.net/p2931594-sav-1000-sistema.html

9.	 Agbetuyi, A. F., Orovwode, H. E., Awelewa, A. A., Wara, S. T., Oyedi-
ran, T. Design and implementation of an automatic irrigation system 
based on monitoring soil moisture. Journal of Electrical Engineering. 
Available: http://www.jee.ro/covers/art.php?issue=WK1446219610 
W56338f5a49ec9

10.	 SINEMA Server – Siemens Support. Configuration Manual: C79000- 
G8976-C241-01. (2011). N rnberg, Germany: Siemens AG, 215. Avail-
able: https://cache.industry.siemens.com/dl/files/033/52750033/ 
att_105666/v1/PH_SINEMA-SERVER_76.PDF

11.	 Shea, N. (2010, April 01). Siemens vs Allen-Bradley: Function 
Blocks. DMC, Inc. Available: https://www.dmcinfo.com/latest-
thinking/blog/articletype/articleview/articleid/171

DOI: 10.15587/2312-8372.2017.108845

Using of method of replacement of input variables 
in microprogram finite-state machine with 
datapath of transitions

page 18–23

Babakov Roman, PhD, Associate Professor, Department of Applied 
Mechanics and Computer Technologies, Vasyl’ Stus Donetsk National 
University, Vinnytsia, Ukraine, e-mail: r.babakov@donnu.edu.ua,  
ORCID: http://orcid.org/0000-0001-7196-0912

The object of research is a microprogram finite-state machine 
with datapath of transitions. In its structure, the input signals are fed 
to the input of the block that forms the codes for the transition opera-

tions. A large number of inputs of this unit does not allow to realize 
it in the basis of memory blocks. The only available basis is the basis 
of LUT elements of FPGA or similar.

To reduce the number of LUT elements used by the circuit of 
FSM, it is proposed to use the known method of replacement of input 
variables. Its application leads to the fact that an additional block 
is added into the structure of the FSM, which converts the input 
signals of the FSM into special intermediate signals, the number of 
which is much less than the number of input signals. This leads to  
a decrease in the input signals of the block that forms the codes of 
the transition operations, and makes it possible to synthesize it in the 
basis of the memory blocks without the use of LUT elements.

An additional unit that converts input signals into intermediate 
ones can be synthesized in the basis of multiplexers, which are stan-
dard functional blocks of modern FPGAs. This makes it possible to 
use a smaller number of LUT elements in the structure of the FSM 
with replacement of input variables than in the prototype structure. 
Saved in this way LUT elements can be used to implement other 
units of the FSM or elements of projected computing system.

The proposed approach contributes to the saving of hardware 
amount in the logical circuit of the microprogram finite-state ma-
chine with datapath of transitions. This makes this structure more 
preferable in comparison with the prototype structure from the point 
of view of hardware amount affecting the final cost of the control unit 
and the computing system as a whole.

Keywords: microprogram finite state machine, datapath of transi-
tions, replacement of input variables, optimization of hardware amount.
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The modern scientific approaches to the issue of establishing pas-
senger correspondence using public routes between regional centers 
are investigated. The results of the analysis of the existing methods 
for calculating the correspondence of passengers find the impossibi
lity of their implementation without a preliminary study of the fea-
tures of the system and formalization of corrective coefficients – the 
components of the gravity functions. It is established that at present 
in the world practice gravitational modeling is used for forecasting 
the indicators of interregional passenger transport correspondence.

An empirical method is used to establish the parameters of the 
quantitative index of the gravity function. Unlike previous resear
chers, used for the invention of the parameters of the function of the 
attraction approach allows to obtain new knowledge about the stu
died system. Without the use of automated or non-automated means 
for examining the correspondence of passengers, it is possible to ob-
tain indicators of the parameters of the experimental system without 
the influence of the human factor and any time interval.

The obtained research results provide an opportunity to carry out 
calculations of the correspondence of passengers between the regional 
centers of Ukraine on the routes of general transport using the gravity 
model. Unknown parameters of gravity function are established in the 
conducted research. They provide an opportunity in forecasting the 
correspondence of passengers in the investigated system.

Keywords: transport system, gravity model, passenger transport 
correspondence, intercity transportation.
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The maritime transport industry of Ukraine has an extensive 
network of navigable routes, sea ports and river terminals, developed 
infrastructure and interacts with other types of transport in Ukraine. 
The State Service of Ukraine for Transport Security (Ukrtranssa-
fety) is the central executive body implementing a national policy 
on security issues in land transport and security in maritime and 
river transport. The main shortcoming in the implementation of 
Ukrtranssafety is the lack of comprehensive methodological support 
for formation of the level of transport security, depending on the im-
pact of technical and technological, organizational and management, 
environmental and anti-terrorist factors of impact.

To solve the problem of ensuring maritime and river safety, the 
implementation of a specialized safety management system for ship-
ping is required. The basis of the development of a safety manage-
ment system for navigation, a system model is used, which has been 
tested in the theory and practice of project management.

The proposed system model is a methodological tool for the gene
ration and system design of an integrated safety management system 
for shipping that can be used at all stages of its development, including:

– conceptual design;
– design of functional and providing parts;
– design of the communication and documentation system;
– development of elements: models, methods, algorithms, pro-

grams and regulatory support (user guidance, corporate and system 
standards, methodologies, instructions).

The conducted study shows the main causes of the increase in 
accidents in the marine and river fleet. The construction of a safety 
management system for navigation will reduce the level of accidents 
and damage on the maritime and river transport.

Keywords: system approach, system design, safety management of 
navigation, safety factors.
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The conditions for formation of the character and state of ran-
dom values of the deviation of vehicle service from the perspective 
of their influence on the temporary parameters of TTS operation are 
established. The object of research is the process of functioning of 
the transport and transfer hub of urban public passenger transport. 
It is proposed to consider the procedure for determining the planned 

service range of vehicles on the basis of taking into account the fluctua-
tion processes of formation of the time of arrival and idle time of vehic
les in TTS. Based on the identified general composition of the factors, 
by evaluating their possible consequences and analyzing the sources of 
formation, basic mechanisms for reducing the fluctuation of the ser-
vice time are proposed. These mechanisms differ from existing ones in 
their orientation to ensuring a reduction in the range of time vehicles 
in TTS. Investigation of the constituent elements of the fluctuations, 
carried out on the basis of their analytical description, make it possible 
to determine the prerequisites and parametric regions for reducing the 
dispersion of the service time of vehicles in TTS. These prerequisites 
and parametric areas consist in stabilizing the time of their idle time 
within the total duration of productive technological operations.

Experimental studies have confirmed the practical relevance of 
the account of the fluctuation processes in the TTS organization and 
allow to prove the prospect of taking into account these processes by 
integrating them in the general functional model of evaluating the 
performance of urban public transport. It is found that by introducing 
priority traffic on the network portions dispersion level time of arrival 
of vehicles is reduced by 49.1 %, the dispersion service time by 40 %, 
and the average range of probable location of vehicles in TTS in the 
range from 20.5 to 37 % , 5 %. The proposed approach to the descrip-
tion of fluctuational processes of service of vehicles in the TTS opens 
new requirements for the use of slot-coordination models in solving 
the operational and strategic urban public passenger transport.

Keywords: urban public passenger transport, transport and trans-
fer station, departure time deviations, service time.
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The methods for solving the traveling salesman problem: Monte 
Carlo, reduction of rows and columns, averaged coefficients for planning 
the flight paths of unmanned aerial vehicles, and the results of the work 
are analyzed. The solution of the traveling salesman problem allows to re-
duce the time for decision making and UAV costs when planning flights.

It is established that the first two solve the problem with some 
errors, and, when using the Monte Carlo method, these errors tend to 
increase, and the method of reduction of rows and columns minimizes. 
When using the method of averaged coefficients, the traveling sales-
man problem is solved more optimally in comparison with the methods 
considered by the distance and time criterion for solving the problem. 
This method gives a significant gain (5–10 %) for these criteria.

The relevance and importance of the application of this method is 
in civil or military operations using UAVs in the face of limited decision-
making time in the planning and energy resources of the aircraft.

Keywords: traveling salesman problem, minimum route, route plan-
ning, unmanned aerial vehicles.
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The object of solving the problem of minimizing the Boolean 
function in this work is a block diagram with repetition, what is the 
truth table of the given function. This allows to leave the minimiza-
tion principle within the function calculation protocol and, thus, 
dispense with auxiliary objects like algebraic expressions, Karnaugh 
map, Veitch diagram, acyclic graph, etc. The algebraic transforma-
tions of conjunctors are limited to the verbal form of information, 
they require active decoding, processing and the addition of algebraic 
data, therefore, as the number of variable variables increases and 
the resource of such minimization method is quickly exhausted. In 
turn, the mathematical apparatus of the combinatorial block diagram 
with repetition gives more information about the orthogonality, 
contiguity, uniqueness of truth table blocks, so the application of 
such minimization system of the Boolean function is more efficient. 
Equivalent transformations by graphic images, in their properties 
have a large information capacity, capable of effectively replacing ver-
bal procedures of algebraic transformations. The increased informa-
tion capacity of the combinatorial method makes it possible to carry 
out manual minimization of 4, 5-bit Boolean functions quite easily.

Using a block diagram with repetition in tasks of minimizing 
Boolean function is more advantageous in comparison with ana-
logues for the following factors:

– lower cost of development and implementation, since the prin-
ciple of minimization of the method remains within the truth table of 
this function and does not require other auxiliary objects;

– increasing the performance of the manual minimization pro-
cedure for 4-, 5-bit functions and increasing the performance of 
automated minimization with a greater number of variable functions, 
in particular due to the fact that several search options give the same 
minimum function.

The combinatorial method for minimizing Boolean functions can 
find practical application in the development of electronic computer 
systems, because:

– DNF minimization is one of the multiextremal logical-combi-
natorial problems, the solution of which is, in particular, the combi-
natorial device of block-schemes with repetition;

– expands the possibilities of Boolean functions minimization 
technology for their application in information technology;

– improves the algebraic method of minimizing the Boolean 
function due to the tabular organization of the method and the in-
troduction of the device of figurative numeration;

– the minimum function can be obtained by several search options 
that reduces the complexity of the search algorithm, and is the ratio-
nale for developing a corresponding function minimization protocol.

Keywords: Boolean function, minimization method, minimization 
of a logical function, block diagram with repetition, minterm.
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The flow shop problem of scheduling theory (flow shop) with the 
standard constraints, the variables of which are the times of the be-
ginning of processing of each of the tasks on the corresponding device 
are investigated. Tasks of this type belong to the NP-complex class 
with the number of processing devices more than two. The number 
of calculations and the search time for the optimal schedule grow in 
proportion to n!, where n is the number of jobs.

By some transformations the constraints of the flow shop prob-
lem are reduced to analytical functions of the unknown variables, and 
the objective function to the linear function of these variables. The 
number of functions, the constraints of the optimization problem, 
depends polynomially on the number of tasks of the original flow 
shop problem. Then, using the method of exact quadratic regulariza-
tion (EQR), let’s pass to the problem of convex optimization. Since 
the number of constraints depends polynomially on the number of 
jobs, the search time of the optimal schedule will grow polynomially 
for a fixed accuracy of the solution.

Thus, the NP-complex problem of scheduling theory is transformed 
to the problem of convex optimization with a linear objective function. 
It is shown that any pipeline problem of scheduling theory reduces to 
the problem of a minimum of a linear function with a set of linear and 
quadratic constraints, that is, to a problem of convex optimization. 
A model example is considered and an optimal schedule with a given 
accuracy is obtained by the method of exact quadratic regularization.

Keywords: scheduling theory, convex optimization, exact qua-
dratic regularization method.
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