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INTEGRATING INDUSTRY 4.0 DIGITAL TECHNOLOGIES ON
THE ERP-SYSTEMS PLATFORMS TO MANAGE AGRI-FOOD
PRODUCTION AND SUPPLY CHAIN
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. I. Sliusar?, PhD, K. Z. Makhmudov?, DS,
O. V. Kyrychenko?, PhD
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Abstract: This work shows the possibilities of combining Industry 4.0
technologies with the management of production processes in territorial
communities and agricultural enterprises on the cloud Enterprise Resource Planning
(ERP) System’s platform. The formula of interaction between ERP, Al, IoT is
proposed for accounting, control of agri-food production and supply chains.

Keywords: Industry 4.0, ERP, Artificial intelligence, 10T, agri-food

Industry 4.0 is developing and combining automated production, data exchange
and production technologies in the form of a self-regulating system with minimal
human intervention in the production process [1]. One of the fundamental factors for
the successful implementation of 4.0 technologies is the creation of a single space,
closed systems for working with large amounts of data and their use.

It is important to note, that framework of Industry 4.0 is an evolution and
continuation of Industry 3.0, and their connection and imitation are important. In
this context, Enterprise Resource Planning (ERP) systems were part of 3.0
technologies, but in modern conditions, this type software will have to solve new
tasks, such as data correlation and managing larger and more complex volumes of
data. The broader application of modern ERP class systems consider as a necessary
element of the strategy to achieve the level of technology 4.0 both for industrial
enterprises and for non-manufacturing companies and organizations [2].

This project is aimed at creating a unified digital information space using a
cloud ERP for managing all processes and resources of territorial communities as
non-industrial enterprises in the context of building a landscape of Industry 4.0
technologies. Communities are responsible for food security and provide food
supplies to their own communal institutions (schools, hospitals etc.), form a state
reserve. The goal of moving towards Industry 4.0 is the implementation of digital
projects to ensure sustainability, attractiveness for investments, and new concepts.

Territorial communities involve the executive committee of the city
(settlement) council, utilities, and external organizations. The objective of this study
Is to combine the activities of all structural units of the executive committee of the
territorial community and other organizations, communal enterprises, agricultural
enterprises in a single information space. The composition of modern ERP systems
i1s quite standardized and have a modular structure. Modules work as separate
components and should be easily combined when interacting with the database. An
ERP combines accounting, finance, supply chain, business processes, commerce,
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reporting, production, and HR on a single platform. Combined, the processes,
systems and data provide the analytics, acceleration and agility needed to start
optimizing business processes.

We have analyzed the functionality of the most popular international and
domestic ERP systems in Ukraine, as well as deployment, cost, and availability of
post-project technical support. As a result, the latest version of the national cloud
ERP system, Universal 9.0, was chosen for the pilot projects.

The Universal 9 ERP implements the principle of a multitier advanced
architecture: the database tier, the middle tier - cloud servers, the client tier and the
hardware tier. This architecture allows the system to be scaled up to most enterprises
in the future, including those that plan to use special sensors to collect operational
data using a combination of artificial intelligence and Internet of Things (Al + I0T)
technologies. We propose a formula for modern digital data and technology
infrastructure. Such an approach is quite relevant for certification of ecological and
organic products (the analysis of information on the place and time of their
production, storage conditions, delivery to the end consumer, etc.

The flexibility of a system such as ERP Universal allows to receive large
amounts of data from systems that manage the technological processes of growing
crops at agricultural enterprises. MRPII systems for managing production processes
in agricultural enterprises integrates as a module of ERP.

Sensors installed on farms or other production facilities can collect data on soil
conditions, fertilizer chemistry or animal feed quality for product certification
purposes. In general, in addition to loT, it is advisable to use other smart
technologies to control the agri-food supply chain.

Finally, the introduction of blockchain allows for trust and quality assurance.
This approach is quite relevant for the certification of ecological and organic
products based on the analysis of information about the place and time of their
collection (production), storage conditions and location, delivery to the end
consumer, etc. In turn, comparing Al-based information about the product range
(weight, fruit maturity, etc.) and market conditions will help optimize logistics
processes and the efficiency of management decisions.

Further areas of research are the formation of a stack of technologies that will
interact with the cloud ERP system in the future and will allow the formation of a
modern software landscape based on the Industry 4.0 technology framework.
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