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Abstract. This article concerns the issue of
modernization of the manufacturing system of nationa
enterprises by implementing modern information technol ogies.
The analysis of the need for the industrial transformation of
Ukraine at the macro level has been conducted. The role of
modernization of the manufacturing structure of the enterprise
is determined. Changes in technology have significant influence
on the transformation of enterprise management system. The
role of modern information systems in management of
technological processesis anayzed.

Effective Enterprise Management System (EMS) shall
harmonioudy combine diverse targeted components into the
new competitive socioeconomic system. Changes in areas of
EMS improvement during the process of formation of
information infrastructure are shown in this research.

MES system is a key element of the overal enterprise
information tructure; it is able to meet the challenges of the
manufacturing sphere.

The exigting barriers to the development of production
systems for national enterprises are also analyzed and
summarized.

Key words. Enterprise Management System, MES-system,
manufacturing process, moderni zation, informeation technol ogy.

INTRODUCTION

Since 1990 a deep transformation has occurred in the
Ukrainian economy. In particular, machine-building
complex had experienced long crisis accompanied by
significant losses in production and human resources,
more than two-fold decrease in the share of engineering
products in industrial production of Ukraine, lack of
innovation and investment. At the same time the

machine-building complex in general has managed to
preserve its potential, and has found the way to adapt to
the new market conditions and to the development of
new industrial markets.

Every society is condantly accumulating technolo-
gica capabilities and potential. Scientific and technolo-
gica progress has become a determining factor in the
transformation of management of manufacturing proces
ses. Economic globalization has become possible due to
the technological revolution based on the devel opment of
the inventions of the fifth technologica structure: speed of
production and capital movements through the world has
increased dramatically. Today, amog all scientists agree
that such factors as congant changes and continuous
modernization affect businessin today's world.

It should be naoted, that changes in technology have
significant influence on the transformation of enterprise
management system. However, organizational changes
mogtly precede changes in technology and take place
irrepective of such changes, preparing methodol ogical
bass for the implementation of this methodology. For
example, automation of production was preceded by
divison of the work into tasks and smple operations that
can be performed by low-skilled workers. Organizational
technology was not just a smple result of the technolo-
gica changes, it rather determined the appearance of
automated technologies. For example, the Kanban system
used by Toyota in the early 50s was based on certain
standardized circulation of documents. Summarizing these
findings, one could argue that the best results can be
obtained by combining the strategic management with the
devel opment of manufacturing technol ogies.
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THE ANALY SIS OF RECENT RESEARCHES AND
PUBLICATIONS

The issue of modernization of the national economy
and individual companies draws the attention of national
and foreign economists. Recently, a lot of researches
highlighted such issues as lack of resources in the
national economy at the macro level [1], management
capabilities and enterprise development based on
modernization [3, 12, 17-18], modernization as an
essential condition for the economic reconstruction of the
national socio-economic system [9], the issue of
innovation and technological modernization [2]. But
even more scientigs are highlighting the essential need
for purposeful transformation of the production
management structure with a focus on converting
management information system [16]. The most im-
portant researches in the field of industria technologies
were conducted by Chernov SK., Chukhray N.I.,
Dzhonson M., Hys I., Koshkin K. V., Kristen-

sen K., Kagermann Kh., Kiyentde O., Kuzmin O.Ye,
Mayorova S.A., Mdeschenko Yu.S., Svidersky V.I.,
Habel H. [4-7, 11, 14-15] and many others. On the basis
of theirs researches we can identify patterns of influence
on production technologies in the industry (Table 1).

OBJECTIVES

The aim of the research is to devel op the concept of
modernization of industrial enterprises taking into
consideration the conditions of production system.

The authors had the following tasks.

 conduct the analysis of needs for the industrial
transformation of Ukraine at the macro levd;

o identify the role of modernization for the
manufacturing structure of the enterprise;

» summarize the existing barriers to the devel opment
of production systems for national enterprises;

 form a concept of modernization of the industrial
enterprises of Ukraine.

Table 1. Patterns that have an impact on the manufacturing technologies in the industry

Nen/n

Patterns

Improvement of theincorporated materials

Changesin the use of materials

Searching and diversification of the natural materials

Creation of new materials for technical use

I dentification and using of new features of the natural and synthesized materials

Theincreasing focus for technical equipment of the application materials

1. |Purposeful selection of materialsin accordance with the structure and properties of the technical equipment

e Eal Eal RS IA Ha

2. |Rational use of materialsin quantitative terms

Improving the organization of the natural processes

Mastering the more complex forms of motion and expand the range of processesin the engineering

Using increasingly sophisticated and powerful sources of energy

Intensity of the processesincreasing (pressure, temperature, speed, voltage)

The purposeful use of the manufacturing processes to increase their utility and rationality

1. [Improvement of the selected principle of action

e El E RS IA Ha

2. |Thetransition to a fundamentally new principles of action

Improvement of the work equipment, its structure and function

Wide range of industrial automation tasks

The principle of increasing complexity of the technical objects

Differentiation and specialization of the technical systems, its elements

1. |Functional specialization of the work equipment for atypical operations

. | Specialization of the work equipment to perform limited and rigid action program

The harmonious réelationship of technical parameters of the object

Correlation parameters of the one a number of the technical objects

Selection, extension and consolidation requirements of set-functions

Systematized phasic development of the technical objects

QN O A WW W
N

Progressive structural evolution of the technical objects

Evolution of anthropogenic systems

Saving the basic functions of the developmental systems

Relative and partial workaround contradi ctions of the anthropogenic systems

Increased functional and structural integrity of the systems

Continuity of the functional and structural organization of the multilevel systems

Adequacy of afunctional and structural organi zation of the appointment system

Reducing the stages of development by reducing periods of evolution spirals

Development of the methods for the synthesis of the evolutionary systems

N E R NN EN EN EN N I N EN E S R N E PR RS R R I SIS NI I N TS P P PR P T

@ N O WN] -

Development of the structural synthesis of the system

Source: grouped and summarized by the author(s) on the basis of the processing of sources:[4, 6-7, 19]
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Table 2. Areas of theimprovement of the EMS in a process of the information infrastructure building

Management model

Traditional

Modern

Type of management

Focus on functional management

Focus on process-structured management

Goad of the production
performance

The desire for maximum

Ensuring flexibility

System of relationships

Inadequate in problem solving

Developed system of the direct and feedback

processes
Level of degree of the decision making Medium to high Low
process

Knowledge base Absence Availability
Directions of an optimization Features Processes

Thelevd of data concentration

High degree of dataintegration

Low degree of data integration

Theleve of dataintegration Centralized

Distributed

Source: developed by the author (s)
THE MAIN RESULTS OF THE RESEARCH

The formation of effective Enterprise Management
Sysem (EMS) shal harmoniousy combine diverse
targeted components into the new competitive
socioeconomic system. These combinations often require
restructured traditional approaches and development of
new configurations with unique properties.

Every enterprise is a unique production and technical
mechanism. The dtructure of the enterprise is a
composition and collaboration of its internal units, such
as. productions facilities, departments, offices,
laboratories and other components which are combined
into one business unit. There are such factors that
determine the structure of the company: the nature of
products and technologies, scale of production, alevel of
specialization and cooperation with other factories and
plants, as well as a measure of specidization in
manufacturing inside of the enterprise.

Operating dructure of the enterprise is dynamic.
Production dructure is improved together with the
improvement of processes and technology, production
and workforce management. Modernization of industrial
structure creates conditions for intensification of
production, efficient use of workforce potential,
material and financial resources, and improvements of
product quality.

Currently, the development of the system of
management for business with an interaction component,
in order to support the decision-making process, draws
much attention. Management information systems have
ensured forward and backward linkages in the broad
information infrastructure of the specific business
partners that are involved in the economic process in
different forms. The changes in aeas of EMS
improvement during the process of formation of
information infrastructure are shown in Table 2.

Very often something new in this areais created not
by improving existing management mechanisms but by
creating new combinations of them. This can be
explained by the fact that current management tools are

highly diversified and therefore their convergence may
provide a synergistic effect.

There is an essentidl need for purposeful
transformation of the production management structure
with a focus on converting management information
system, which explains the naturd transfer of personnel
from production into information area. These phenomena
are associated with the typical features of the information
society:

increased need for operational processing of
large amounts of data, in order to control the production
and marketing business processes, requires periodic
update of the existing processing facilities, transmission,
storage and integration of the data. This leads to more
complicated business processes in terms of meaningful
use and effectiveness of control. It is worth noting that
amount of scientific knowledge have doubled in about
2-3 years,

capital material costs for storage, transmission
and processing of information in the information
environment are rising substantially. This requires highly
effective management for planning the development and
organizing its use,

the lack of common universa software tools
greatly complicates description, integration, identifica-
tion of knowledge in various subjects and areas of
business. These processes enhance relevant requirements
to the control and revision of information by personnd,

different data banks are being continuoudy
updated and distributed to global information networks.
They reveal opportunities for study or training (incuding
distance learning) for professionals in design centers,
academic and industrial organizations.

National industry requires modernization of
production, both in the areas of capital equipment and
management methodol ogy.

Modernization of technical infrastructure means here
introduction of new, more functional equipment with
computer management and modern features. The purpose
of these changes is to enhance technological
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development of the enterprise to the level of modern
leading industries. However, if you upgrade only certain
elements of the process, the drawbacks at the other stages
will arise. It is, therefore, necessary, together with the
modernization of technica infrastructure, to improve the
organization, planning and management of production
and implement methods such as lean manufacturing,
calendar resource planning and other methods.
Adminigration and management of most enterprises
aready use computer information systems, but there are
many gaps between national enterprises in the area of
production management. MES system is a key element of
the overall enterprise information structure; it is able to
meet the challenges of the production. Implementation of

MES system and re-equipment of manufacturing enhances
business efficiency. To link the technological capabilities
of equipment and modern management techniques such as
lean manufacturing, “Just in time’ and others we need a
management system that is integrated with numerical
control machines a the same time This particular
instrument ensures that modernization tools used in
manufacturing sphere work effectively.

MES-systems control the current production
activities by using data from plans and check it according
to orders, incoming requirements of design and
technological documentation, actual condition of the
equipment, pursuing the goals of maximum efficiency
and minimum cost of execution of production processes.

{ N *Manages resources including machines, tools labor skills, matenals, other 3
. equipment, and other entities such as documents that must be available in
Resource ’\““C‘}“on order for work to start at the operation, It provides detailed history of
and Status (RAS) resources and insures that equipment is properly set up for processing and
provides status real time. }
( : . L : .. Ny
*Provides sequencing based on priorities, attributes, characteristics, and/or
Operations/ Detail recipes associated with specific production units at an operation such as
Scheduling (ODS) shape of color sequencing or other characteristics which, when scheduled in
sequence properly, minimize setup,
\ J
( *Manages flow of production units in the form of jobs, orders, baiches, lots, By
Dispatching and work orders. Dispatch information is presented in sequence in which the
Production Units work needs to be done and changes in real time as events occur on the
(DPU) factory floor. It has the ability to alter prescribed schedule on the factory
\ A floor. J
*Controls records/forms that must be maintained with the productionunit, N
N including work instructions, recipes, drawings, standard operation
%}‘;&um Control pm-:r:_du?cs. part programs, hal.-:hprcc::rd:s._ gniinccr_ing chznfxgc notices, shifi-
to-shift communication, as well as the ability to edit “as planned™ and “as
\ built” in I"urmlLtion. y.
(" + This function provides an interface link to obtain the intra-operational )
Data Collection/ productionand parametric data which populate the forms and records which
Acquisition (DCA) were attached to the production unit. Thll) data may be clollcclcdl from the
factory floor either manually or automatically from equipment in an up-to-
\ t!_!_g—minm_gtimc l'rg_l‘_r_l_u:. Y.
( : : : : 3
*Provides status of personnel in and up-to-the-minute time frame. Includes
Labor Management time and attendance reporting, certification tracking, as well as the ability to
(LM) track indirect activities such as material preparation or tool room work as a
basis for activity based costing,
\ . o
s )
*Providesreal time analysis of measurements collected from manufacturing
Quality Management to assure proper product guality control and to identify problems requiring
(QM) attention. It may recommend action to correct the problem, including
L correlating the symptom, actions and results to determine the cause. /
( *Monitors production and either automatically corrects or provides decision A
Y support to operators for correcting and improving in-process activities.
FI:::I';M Management Thr-::r;c ?.Ctivi';its may be imrzn-upcjﬁaliona] arx’nd f‘:;:c%;s s[fcci_ fically on machines
: or equipment being monitored and controlled as well as inter-operational,
\ y which is tracking the process from one operation to the next. .
8 *Tracks and directs the activities to maintain the equipment and toolsto B
Maintenance insure their availability for manufacturing and insure scheduling for periodic
Management (MM) or preventive maintenance as well as the response (alarms) to immediate
= problems. It maintains a history of past events or problems to aide in
\ y diagnosing problems. Y.
P S <
*Provides the visibility to where work is at all times and its disposition.
Product Tracking and Status information may include who is working on it; components materials
Genealogy (PTG) by supplier, lot, serial number, current production conditions, and any
L alarms, rework, or other exceptions related to the product. )
' o '
* Provides up-to-the-minute reporting of actual manufacturing operations
Performance results along with the comparison to past history and expected business
Analysis (PA) result. Performance results include such measurements as resource
L ) utilization, resource availability, product unit cycle time. y

Fig. 1. Functions of MES-systems have been identified by International management enterprise

systems association (MESA)
Source: [8, 13]
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International management  enterprise  systems
association (MESA) has identified eeven functions of
MES-systems (Fig. 1). In a generdlized sense MES-
system is a source of complete, relevant and reliable
information about all aspects of economic enterprises,
due to which enterprises can upgrade via timely and
reasoned decision-making at al levels of management.

The implementation of MES-systems is complicated
because one needs to consider both technical ingtallation
of software and hardware from the one side, and
organizational processes of personnd and operators
working with machines from the other side.

According to MESA  internationa [13]
implementing MES in most cases allows achieving the
following economic effects:

reduction of the duration of the production
cycle> 45 %.

increasein work productivity> 30 %.

reduction of the time for manual data entry> 75 %.

reduction of the amount of work in progress
> 20 %.

reduction of the time for reporting, filling
documents> 60 %.

MES is a pat of a unified ERP system for
production management with long cycles.

The development of the concept of production in
Ukraine has a positive trend; many companies have
achieved success in this area. However, there are some
issues and limitations that dow down the implementation
of ideas, methods and tools for manufacturing systems.

All congraints of production systems can be
classified as follows. externa factors that prevent the
spread of the concept among the enterprises of the
national industry and internal constraints that hamper the
development of the production system of the enterprise.
The external factors are the following [2, 10, 20]:

controversial, contradictory, diverse termi-
nology,

lack of information about the phenomenon and
practical application of thetools of production system,

lack of qualified professionals,

unfavourable market (financial) situation,

absence of external reguirements (from
suppliers and customers).

The most common internal factors include:

insufficient financial resources,

lack of time for the personne that is fully
involved in current operations,

unwillingness of employees to develop
production system or to participate in the process in any
way, natural resistance to the change,

current organization of workplaces and existing
production facilities are also a substantial constraint and
hamper the implementation of new tools,

piecework salaries, which, according to many
scientists, limits the possibility to minimize losses by
enhancing employees productivity.

Having analyzed the existing baries to the
development of production systems for national
enterprises we came to the following conclusions:

1. According to our estimates, development of new
concepts (mentioned above) will be relevant not more
than 2-3 years.

2. Development of external and internal evaluation
systems for industrial systems has already begun, so their
lack will be resolved within 5 years.

3. Factors that hinder the development of the
production systems in enterprises will constantly arise,
neither Japanese, nor German and American companies
can avoid them using their own estimates.

CONCLUSIONS

1. At the present stage the national industry needs
modernization of the production in the area of means of
production and management methodology. MES system
implementation is one of the effective tools.

2. The automation of manufacturing sphere aimed
a giving quick response to changing market
requirements should be based on the use of the process
approach, focused on improving quality and shortening
production with minimal costs of all resources.

3. Formation of postive attitude towards the
implementation of the manufacturing system, active
participation of managers in the implementation,
organization of teams and working groups in the
workplaces, regular evaluation of the performance of
production system professionals, reduction of the
distance between the management board and the
employees, good financing of the implementation
process are those success factors that affect the
development of production system that will eliminate the
inherent limitationsto its effective implementation.
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