Technoeconomics. 2023, Vol. 2, No. 1 (4). Pp. 55-63.
4 TexHoskoHOMMKa. 2023, Tom 2, N2 1 (4). C. 55-63.

Scientific article
uDC 330.47
DOI: https://doi.org/10.57809/2023.2.1.4.5

AUTOMATED MANAGEMENT SYSTEMS:
PROBLEMS OF IMPLEMENTATION AND INTEGRATION

Dmitriy Markov &
000 “Dialog-IT", St. Petersburg, Russia

= d.markov@dialogit.ru

Abstract. In the context of the digital transformation of the economy at various enterprises, the
issue of effective and rational information management is acute. The modern day requirements indicate
that for the stable functioning of even small companies, it is necessary to clearly control the work,
keep records and manage the flow of information. The relevance of the development of automated
control systems is determined by the need to introduce an electronic document management system
at enterprises, caused by large volumes of work with documents, searching, approving, coordinating
documents, saving time, ensuring information security and improving executive discipline for the
controllability of technological processes. In the course of the study, issues related to the problems of
introducing information systems in enterprises were considered. Integration problems are not limited
to software, they cover the entire IT infrastructure of the enterprise, which should provide the ability
to integrate not only software components, but also the business processes it serves without losing
flexibility and scalability. As a result of the study, it was revealed that the integration of new information
systems will help to obtain a number of advantages over competitors in the local market, as well as speed
up the processing of requests on the company's website.
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AHHoTamms. B ycnoBusix 1udbpoBoii TpaHchOpMaIM SKOHOMUKKM Ha PaslUYHbIX MPEITpUsTH-
SIX OCTPO BCTAET BOIPOC 3(PHEKTUBHOTO M pPallMOHAIIBHOTO yrpaBieHus uHbopmauueit. TpeboBaHus
BPEMEHU TOBOPSIT O TOM, YTO JIJISI CTA0MIIbHOTO (hYHKIIMOHUPOBAHUS JaKe HEOOIbIINX KOMITAHWI He-
00X0IMMO YETKO KOHTPOJIMPOBATh PabOTy, BECTH OTYETHI U YIIPABIATH TTOTOKAMU MHGOPMAIUU. AK-
TyaTbHOCTb Pa3pabOTKM aBTOMATU3MPOBAHHBIX CUCTEM YIIPaBJICHUST OMpeesisseTcss He0OXOAMMOCTbhIO
BHEIPEHUsI CUCTEMBI BJIEKTPOHHOTO JOKYMEHTOOOOPOTAa Ha MPEANpPUSITUSIX, BbI3BAHHOW OOJBIIMMU
o0beMaMu pabOTHI C JOKYMEHTaMU, MMOUCKOM, YTBEPXKICHUEM, COIJIaCOBAHUEM JOKYMEHTOB, 3KOHO-
MUell BpeMeHH, obecriedeHrMeM WHGOPMAIIMOHHON 0e30MacHOCTU M TIOBBIIIEHUEM WCITOJTHUTEb-
CKOW AMCLMITIMHBI JISI KOHTPOJIUPYEMOCTH TEXHOJIOIMYeCKHUX MpolieccoB. B npotiecce nccnenoBaHust
pPaccMOTPEHBI BOIIPOCHI, CBSI3aHHBIC C MPoOIeMaMu BHeAPeHUS] MHOOPMAIIMOHHBIX CUCTEM Ha TIpe.-
npudaTusaX. ITpo6ieMbl MHTETpAIIMM He OTPAaHUYMBAIOTCS TOJBKO MPOTPaMMHBIM OOecIiedeHueM, OHU
oxBaThIBalOT BCio WUT - mHbpacTpyKTypy NpearpusIThsi, KOTopasl J0JDKHA 00eCeYUuTh BO3MOXHOCTh
MHTErpallMu He TOJIbKO MPOrpaMMHBIM KOMITOHEHTaM, HO U OOC/Iy:>XKHMBaeMbIM €10 OU3Hec-TpoleccaMm
0e3 nmorepu r’MOKOCTY 1 MaciTabrupyeMocTu. B pe3ysbsrare ucciaenoBaHusl BbISIBIEHO, YTO MHTETPaLIUSsT
HOBBIX MH(MOPMAITMOHHBIX CUCTEM ITOMOXKET MOJTYYUTh PSII MPEUMYIIECTB Mepel KOHKYpPeHTaMU Ha JIo-
KaJIbHOM PBIHKE, a TAKXKe YCKOPUTH 00pabOoTKY 3alIpOCOB Ha caiiTe KOMITAHUM.
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Introduction

Developing technologies are the main reason for the creation of new enterprises. When a business
grows, information technologies can come to the rescue and make it easier, or vice versa, improve the
operation of the enterprise. It is possible to create a symbiosis that will guarantee the correct opera-
tion and timely implementation of the company's activities. The purpose of this study is to identify the
weaknesses of the company "Autoross” and features in the integration of information systems in order
to reorganize the business processes of the enterprise. This has become necessary due to the growth of
the company and its customers, who need to always provide retail services on time and correctly assess
market trends. The integration of new information systems will help to gain a number of advantages over
competitors in the local market, as well as speed up the processing of requests on the company's website.
The advantages will contribute to further growth, but we must be prepared to increase the dependence
of the enterprise on the IP that will be implemented. This leads to increased requirements from man-
agement to the quality of systems. In addition, the management also needs to take into account that the
damage from possible IP failures may increase, since it will already be more significant if compared with
the traditional management model of the company.

Fig. 1 reveals the main features of the introduction of the organization in the integration of informa-
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Fig. 1. Main features of IT-systems integration

tion systems.

Having studied the advantages and identified the needs for the integration of information systems,
it is necessary to develop a model for the transformation of the enterprise and break it into simple el-
ements. By observing them, the company will ensure a systematic transformation and development.
Automated information system (AIS) is a set of software and hardware designed to automate activities
related to the storage, transmission and processing of information. The aim of AIS is to increase pro-
ductivity and labor efficiency, improve the quality of information products and services, improve service
and service efficiency.

Materials and Methods

In this study, analytical methods were used, such as description, grouping of data, causal analysis,
evaluation. The use of these methods allowed us to link disparate facts about the current situation in
the development and evaluation of the success of business models of service companies in modern eco-
nomic conditions. The methodological base of the study contains theoretical provisions of public sector
economics and management, data from official sources of state authorities and includes methods of
critical analysis, theoretical modeling and formalization.

Results and Discussion

The introduction of AIS into the subject area (store) will have a positive impact on the efficiency of
its work: it will simplify the accounting and control of goods. But still, the AU will not be without draw-
backs: energy intensity and dependence on it.

Stages of AILS development:

1. Analysis - determining what the system should do; In this case, the system is designed to monitor
and process various parameters involved in the operation of the store;

2. Design - development of the structure of the future system,;

3. Implementation - the implementation of the project, the creation of functional components and
individual subsystems, the connection of subsystems into a single whole;

4. Testing - checking the functional and parametric compliance of the system with the indicators
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determined at the analysis stage;

5. Implementation - installation and commissioning of the system;

6. Support - ensuring the regular operation of the system at the enterprise (shop).

Description of the subject area

A store is a specially equipped stationary building (part of it) designed to sell goods and provide
services to customers and provided with retail, utility, administrative and household premises, as well
as premises for receiving, storing goods and preparing them for sale; The main operation is the sale and
accounting of goods. The product is used as the source data. The result is a sold product. Before the
start of work on the technological preparation of the sale, the control of the goods that are necessary for
sale is carried out. This procedure uses a large amount of manual labor. In this regard, it was decided
to automate this process. Description of the process "as is now (AS IS)" Accounting is conducted by a
financially responsible person. the goods being sold are not carried in cards, they reflect the number of
goods in natural units. Records are made on the basis of documents on receipt or disposal of goods. After
each entry, a new balance is entered in the card. At the end of each month, the statement is transferred to
the warehouse for putting down the remnants of the goods, in quantitative terms at the end of the month
from the inventory records cards for each item number. After that, it is transferred to the accounting
department.

Disadvantages:

— Slow interaction inside the store ¢ Loss of registration cards

— A large amount of information processed "manually”

Description of the process "how it should be (TO BE)"

Accounting is conducted by a financially responsible person. Finished products are entered into the
database, they reflect the movement of goods ready for sale in natural units. Records are made on the
basis of a database directly involved in the work of this department, on the receipt or disposal of goods.

Dignities:

— Reduces document flow

— Visual accounting and control of goods * Formation of accounting documentation

Disadvantages:

— Electrical system

— Risk of system failure

— Threat of system security from hacking or virus attack

In order to effectively achieve the goals of AIS, the following integration problems need to be solved
during development:

1. The problem of integrated management improvement is to exclude the disunity of solving individ-
ual tasks, which leads to the fact that the issues of optimizing solutions for the system as a whole fall out
of consideration.

2. The problem of decomposition of the control object is that when the automation object is divided
into parts, the automation efficiency as a whole and each part separately must be carried out in compli-
ance with their integration.

3. The problem of inter-level and intra-level integration is to establish rational ways of organizing
the relationship and interaction of various levels of management, including automated control systems,
CAD, OASU, etc.

4. The problem of compatibility lies in the development of internally compatible components of
technical, software, information support of the IASU, externally compatible with automated systems of
the upper (lower) levels of management.

5. The problem of adaptability is to ensure the ability to adapt to changing goals, organizational
structure, forms and methods of management and other external and internal conditions. According to
the requirements of GOST 24.104-85 [15], the adaptability of AIS should be sufficient to achieve the
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established goals of its functioning in a given range of changes in application conditions.

Solving these problems involves implementing the basic concepts of an integrated automated control
system, which include software integration:

— phases of the product life cycle;

— levels of the hierarchy of the management system;

— methods of aggregation of algorithms of the same type of tasks, concentration of information re-
sources in order to effectively use the capabilities of an automated system (Fig. 2).

Fig. 2. Capabilities of automated system

The essence of an integrated automated information management system is that the system being
created should ensure the interconnection of automated information management systems of various
levels, on a single informational, organizational, mathematical basis. The multilevel and integrative
nature of the information system stems from the very essence of the management system, its structural
multilevel and information interconnectedness of management structures. Arefeyev and others distin-
guish between horizontal and vertical integration of automated control systems. They refer to the basic
principles of AIS integration:

— hierarchical construction of the system with the allocation of levels;

— unity of a centralized data bank with a set of local information databases; * unity of the formation
of initial information and its repeated use;

— integration of information on requests at all levels of the organizational structure.

To ensure the operability of integrated automated control systems, communication tools are used,
which serve as the basis for creating a variety of network options for automated information manage-
ment systems.

In IASU, internal communication between the objects of the control system is carried out, as a rule,
using automated workstations (APMs). The relationship is also carried out with the external system. Ac-
cordingly, when designing a management information support system, mutual provision of information
needs for management at all levels should be taken into account. That is, when designing an information
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system at the enterprise level, the needs for information support of the highest levels of management
should be taken into account, and, conversely, when designing higher-level management systems, the
information needs of the lower levels of management should be taken into account.

When creating an IASU, a rational combination of various types of integration should be ensured:

— functional, ensuring the coordinated performance of production, technological, organizational
and economic management functions of interrelated functions. Ensures the unity of goals and consist-
ency of all components. Establishes for each component performance criteria, functioning models, data
processing procedures, functional and information links between components;

— organizational, ensuring the rational distribution of rights and responsibilities of personnel, the
establishment of a certain incentive mechanism, the creation of effective "human-machine" interaction
in the process of production management.

— software, ensuring the implementation of an interconnected set of models, procedures and pro-
grams of coordinated production management;

— information, ensuring the interaction of information flows on the basis of a single information base
and database management system, as well as on the basis of building compatible information collection
and processing systems;

— technical, providing the creation of a complex of compatible computers, automation tools, com-
puter networks, implementing integration in distributed information processing.

IASU should be created as a complex system. The complexity of the IASU should be achieved through
the rational distribution of automated functions and tasks aimed at achieving the goals of the enterprise.
Automation of solving complexes of interrelated tasks should be aimed at the main management func-
tions, which include: scientific and technical development of the enterprise, production, improvement
of product quality, formation and use of resources, improvement of the organization of production and
management, social development of the team, etc.

The ultimate goals of the IASU functioning cannot be achieved with unchanged management pro-
cedures and algorithms, with changing organizational, economic and technological characteristics of
management objects. To implement the necessary changes in the

process of functioning of the IASU, the presence of the adaptability property. GOST 34.003-90 [18]
adaptability defines how the ability of a system to change in order to maintain its operational perfor-
mance in specified aisles when the external environment changes. The adaptive software of the IASU
should include programs configured to change the values of the parameters of the functions performed
and the conditions for solving complex tasks. The adaptation of software tools is provided by the use of
high-level programming languages, application software packages and software design automation tools
developed in accordance with the principles of structural programming.

Adaptive information support of the IASU should be based on unified databases, unified documen-
tation systems, classification and coding systems, taking into account interaction with systems of hier-
archy levels. Adaptive organizational support should be based on the principles of operational redistri-
bution of staff functions, the use of organizational management procedures with overlapping functional
responsibilities.

To ensure the operability of integrated automated control systems, communication tools are used,
which serve as the basis for creating a variety of network options for automated information management
systems.

Conclusions

The goal of automated problem solving is to eliminate the shortcomings that exist in the company, so
it can be divided into two groups of sub-goals: achieving improvements in a number of economic indica-
tors (increasing the number of clients served, reducing the number of personnel); improving the values
of information processing quality indicators (increasing the degree of reliability of information process-
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ing, the degree of its security, increasing the degree of automation of obtaining primary information).

This project considers the development of a new reporting form of sales statistics for the sale of
goods, the development of an information and logical data model that provides an accounting, oper-
ational and quantitative summary report on the sale of goods. Prerequisites for the introduction of an
information and analytical system:

1. the complexity of using large amounts of information on paper;

2. low efficiency of managers and analysts;) problems in organizing joint work on information;) pos-
sible loss of information, unreliability of storage;) lack of continuity of expert activity;) a large number
of routine operations.

The effectiveness of order service management largely depends on the ability to respond correctly to
market changes and make optimal decisions on planning the shipment of goods, while getting rid of a
decrease in employee productivity and, as a result, a decrease in the economic efficiency of production.
With the introduction of an information and analytical system, risks such as the deliberate spoiling of
valuable information and the provision of deliberately distorted data are reduced.

As a result, the lack of accurate information about the state of affairs in the company, the lack of
reliable reporting, which leads to a false assessment of the company's activities by the management,
and unreliable reporting can lead to significant fines from the regulatory authorities of the state. Thus,
in the conditions of constant development of Autoross, when making organizational and managerial
decisions, the automated sales management information system being developed with the possibility of
solving the problem of sales analysis is relevant. Information support is a set of data, language means of
describing data, software tools, methods of organizing processing and storing arrays.

The initial data are: regulatory documents containing the article, product name, quantity of goods,
order amount for each item; data for calculating sales amounts for a certain period of time. The database
is being created for further integrated use. What will the implementation of the system give: — improving
the efficiency of the company's management; — more efficient work and optimal use of working time;
— ensuring the stability of the information flow; — improving the efficiency of the use of labor resources
and increasing the productivity of employees of the enterprise; — electronic form of storage; — preven-
tion of leakage and damage of important confidential information of various types (financial, econom-
ic, service - for internal use and other types of valuable information) — high reliability of information
storage.

Thus, it can be concluded that this set of tasks for the example of sales accounting has a significant
economic essence. This is a reduction in the costs of the enterprise and an increase in economic in-
dicators as a result of an increase in the productivity of employees, which leads to the preservation of
competitiveness and an increase in the economic efficiency of the company's activities.
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