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AHOTANIA

B naniii marictepcebkiil kBamigikaiiiiHii po6oTi po3poOIeHO IHTEIEKTyaTbHUN
MOJIYJIb JIJIsl BEACHHS CKJIAJICKKOTO OOJIIKY Ta MPUHHATTS TEXHOJIOTIYHO 00yMOBIIEHOT
CUPOBUMHHU Ha CKJIaJ mianpueMctBa. [IporpamHa peamizaimis MOAyJsi BHKOHaHa 3
BUKOPUCTAaHHAM Takux TexHojorid, sk OracleAPEX, JavaScript, PI/SQL Tomo. B
po0OOTI TIpeCTaBICHO CTBOPEH1 1HTEpdelc MOAYJs Ta YaCTHHY B3aeMOJil 13 6a3010
JaHUX, peali30BaHO TMpOIEC peAaryBaHHsS Ta JOJaBaHHA JaHuX. PospaxoBaHo
BUTPATH Ha PO3pOOKYy Ta MPOBEJICHO OI[IHKY €KOHOMIYHOTO €(eKTy BiJl MOXKJIHUBOTO

BIIPOBA/I’KCHHA BaHPOHOHOBaHOT CUCTCMU.

ANNOTATION

In this master's qualification work, an intelligent module was developed for
keeping warehouse records and accepting technologically conditioned raw materials
into the company's warehouse. The software implementation of the module is made
using such technologies as Oracle APEX, JavaScript, PI/SQL, etc. The work presents
the created interface of the module and part of the interaction with the database, the
process of editing and adding data is implemented. The development costs were
calculated and the economic effect of the possible implementation of the proposed

system was assessed.
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INTRODUCTION

Relevance. Over the past 20 years, business applications and programs have
evolved from management information systems to enterprise information systems
that offer decision support for enterprise resource planning. Enterprise resource
planning i1s an activity that includes procurement, production, project, human
resources, finance and provides accurate real-time data to help managers or
executives make informed and effective decisions. The purpose of such planning is to
organize information flows between all business processes within the enterprise and
to effectively manage all its divisions for the entire set of functions and tasks.

The rapid development of information technologies of data storage,
communications and processing allows storing and processing all information in
cyberspace.

Enterprise Resource Planning software attempts to integrate all manufacturing
and service departments with their inherent functions into a single intelligent
computer system to address the various problems and meet the diverse needs of these
departments.

Implementing a single system that meets the needs of different departments
(for example, finance, warehouse, HR) is a difficult task, as these departments have
individual software that is designed and optimized according to the work of each
department. However, if implemented correctly, this integrated approach can be very
effective for an enterprise from an economic opinion. Based on a single ERP
information system, different departments can easily exchange data and information
with each other.

Despite all the technological breakthroughs in this direction, there are numbers
of tasks that global IT companies are currently working on, for example: scaling
databases by size (up to petabytes), automating the design and administration of
databases and ERP systems, automatic detection of data trends, structures and
anomalies (data mining, data analysis, in particular intelligent, etc.). The task of

creating separate modules within the existing ERP system of the enterprise is urgent,
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which allows increasing the level of automation of certain types of work and, as a
result, to achieve measurable economic advantages of the enterprise as a whole.

Purpose of the work. Updating the level of automation of label printing and
accounting of relevant data through the development of the "Tags about batch and
containers" module for the current "PlasmIS" information system.

Object of the study. At the PJSC "PlasmaTech" the processes of printing tags
and recording the relevant data were chosen.

The subject of the study. JavaScript, jQuery programming technologies and
tools, and Oracle APEX enterprise low-code development platform.

Research objectives:

1. Analysis of existing ERP systems.

2. Analysis of the work of individual departments of the PJSC "PlasmaTek"
plant.

3. Development of models for automated accounting of production data and
architecture of the "Batch-container tags" module.

4. Development of software and graphic support for the "Party-container
labels" module.

Research methods: system analysis, methods of knowledge engineering, in
particular, building a knowledge model based on the product system, analysis of
business processes in production, object-oriented design, methods of client-server
software development.

Scientific novelty.Consists in improving the system of printing tags and
automating this process.It consists in improving the system of printing tags and
automating this process. In particular, the model of the knowledge base of the
production type of the "Batch-container labels" module has been improved, which
consists of independent sets of production rules, predicates, functions and operators
and, based on this, provides automated printing of labels for any combination of

production data.
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Testing of results of work:

1. The results of the work were considered at the LI Scientific and Technical
Conference of Vinnytsia National Technical University in 2022 [1]

2.Theresultsoftheworkwereconsideredatthe
LIScientificandTechnicalConferenceofVinnytsiaNational TechnicalUniversity;
DepartmentofAutomationandIntelligentInformation Technologiesin 2022 [20]

3. Theresultsoftheworkwereconsideredatthe 11th
InternationalScientificandTechnicalConference "INFORMATION SYSTEMS AND
TECHNOLOGIES IST-2022" at November 22-25, 2022. [28]
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1 ANALYSIS OF THE RELEVANCE OF ERP SYSTEM DEVELOPMENT

1.1 General information about ERP systems

Enterprise resource planning ERP is a type of software that organizations or
companies use to manage daily business activities: accounting, procurement, project
management, risk management and compliance, delivery of various formats, etc. A
complete ERP package also includes enterprise performance management, software
that helps plan, budget, forecast, report on an organization's financial performance.

ERP systems integrate many processes and ensure the flow of data between
them. By collecting an organization's common transactional data from multiple

sources, ERP systems eliminate data duplication and ensure data integrity [1].

1.1.1 The history of the emergence of ERP systems

The history of ERP began over a hundred years ago. In 1913, engineer Ford
Whitman Harris developed what was later called the optimal order quantity (EOQ)
model. It is a production system based on paper documents, used for drawing up
production schedules. For decades, the EOQ model has been the manufacturing
standard. The first company to implement a material requirement planning (MRP)
solution that combined EOQ concepts with the capabilities of using large computers
was the instrument manufacturer Black & Decker (1964).

The MRP solution remained the standard for manufacturers until the
manufacturing resource planning (MRP II) system was developed in 1983. The MRP
IT system included modules as the main architectural component of the software, as
well as integrated basic manufacturing components such as purchasing, material cost
rationing, scheduling, and contract management. For the first time in history, various
production tasks were combined in a single system. The MRP II system provided
companies with the ability to share and integrate data, as well as improve operational

efficiency through better production planning, reduced inventory requirements and
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waste. As computer technology developed in the 1970s and 1980s. Concepts similar
to MRP II were developed for aspects of the business not directly related to
production, such as finance, customer relationship management, and data for
personnel management. By 1990, technical analysts coined the name of a new
category of software for business management — enterprise resource planning
(ERP)[2].

In the early 1980s, MRP systems expanded to become company-wide systems
capable of handling not only material planning and control, but the planning and
control of almost all of an organization's business processes. ERP systems began to
gain popularity in 1994 when a German company released a system called SAP with
the release of R/3 as the next generation software. In the following years, companies
began to invest billions in ERP systems offered by SAP and other ERP system
developers such as Oracle, JD Edwards, and Microsoft [22].

1.1.2 Component modules of ERP systems

ERP consists of a number of different modules and sets of functions tailored
for different aspects of the business, involving different users and employees. Today
advanced ERP systems are a serious multi-functional tool and not the usual reporting
of financial and other fundamental functions as it was decades ago. The list of the
most common ERP modules and sections includes:

— The financial module, the basis of every ERP system, which manages all
financial transactions and data. Every transaction, financial transaction and
financial reporting is tracked here;

— The procurement department manages the procurement of raw materials or
finished products. It can automate requests for quotes and purchase orders,
and when coupled with demand planning, minimizes overbuying and

underbuying;
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The manufacturing module can be complex. This module helps companies
coordinate all stages of product production. The module can ensure
production according to demand and control the quantity of work-in-
progress and finished products;

The stock management module shows the current stock levels down to the
SKU (Stock keeping unit) level and updates these figures in real time. It
also measures key inventory-related metrics. Any product manufacturing
company needs this module to optimize inventory based on current and
forecasted demand;

The order management module is an application that tracks and prioritizes
customer orders from all channels as they arrive and tracks their delivery
progress. An order management module can speed up lead and delivery
times and improve customer interactions;

In warehouse accounting, there is a process of managing warehouse
operations, such as receiving, picking, packing, and shipping.
Implementing such a module helps save time and money in the warehouse
by identifying more efficient ways to perform these tasks;

Customer Relationship Management (CRM) - management of relationships
with customers. CRM is a popular module for businesses in many
industries. It tracks all customer communications, helps lead management
and can improve customer service and increase sales;

Professional services automation (PSA) - automation of professional
services. Service businesses often use a professional services automation
(PSA) module to plan and track projects, including the time and resources
spent on them. This can simplify invoicing to clients and encourage
collaboration between employees working on a project;

Workforce Management (WFM) - personnel management. The Workforce

Management (WFM) module keeps track of attendance and hours worked,
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and some can also manage payroll. This tool can record absenteeism and
productivity of the department, team and individual employee;

— Human Resources Management (HRM) - personnel management. The
human resources management (HRM) or human capital management
(Human Capital Management HCM) module is similar to the workforce
management module. It maintains employee records with detailed
information such as available PTO and performance reviews, and can
identify workforce trends across departments or demographics;

— The e-commerce module allows retailers and brands to manage the front
and back of their online stores. They can change the look of the site and
add and update product pages with this app.

— The marketing automation module manages marketing efforts across all
digital channels—email, web, social-—and enables organizations to
optimize and personalize their messages. A marketing automation tool can

increase leads, sales, and customer loyalty [3].

1.2 ERP tactical objectives

There are several reasons that compel businesses and companies to start
working with ERP: the need to improve the efficiency of supplies; the need to expand
customer access to products or services; the need to reduce operational costs; the
need for a faster and more flexible response to the changing market; and the need to
derive business intelligence from data over time. Developers or support should
implement the following actions to achieve these goals:

Database consolidation. One of the most outstanding features of any ERP
system 1is that it is built around a "super database," or an integrated, comprehensive
data storage system that captures all of your company's operational data. Major ERP
software packages transform your internal databases, typically system or department
specific, into an interconnected conglomeration of thousands of database tables, more

tightly integrated than before. Regardless of whether a new database platform is
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being mastered, integrating tables across systems and across departments is a key step
in mobilizing for ERP;

Integration of outdated programs with new developments. Most ERP software
systems offer all the standard business systems as standard packages that you can use.
But usually specific and outdated systems prevail, even if some new systems or
applications have already been introduced. In this case, it is necessary to reconfigure
the outdated software so that it works productively together with the new programs;

Implementation of information flow throughout the company. Legacy systems
and applications have always split data into "master data" and "transactional data".
The relationship between the two is simple: transactional data consists of master data
(for example, a purchase order consists of customer information and product
information). And master data in the past tended to belong to a specific department.
In an ERP system, the relationship between master data and transactional data
remains, but the "ownership" of the department disappears. Most internal users will
have access to more master data and more transactional data than before, primarily
for decision support processes;

Increasing access to data outside the company. It's not just about selling
products or services over the Internet, it's about real-time data access between the
company and partner companies, the cost-effectiveness of web services for
distributed systems, and the convenience of web interfaces for remote and internal

systems [4].

1.3 Development technologies of ERP systems.

ERP development is an umbrella term for a variety of enterprise resource
planning software development services. Such software helps companies manage
their finances, optimize production, supply chains, operations, reporting and other

activities.
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1.3.1 ERP software development process

The initial stage is the stage of clear understanding and clarification of the
requirements for the information system. Any modules can be included in the web
application, and it will be a great option for small and medium businesses. For a large
corporation, you need to choose an ERP cloud. Good examples are S/AHANA SAP
packages etc. In order to create a high-quality software product, it is necessary to
consult with all interested parties and IT specialists of the company.

The next stage is the review and development of a user-friendly interface and
design. The interface will include a lot of user roles, navigation elements, diagrams
and interactive components. Therefore, the design should be the main one. If the
application is intended for a large organization, it is necessary to involve users from
different departments in the planning. Thus, the system will be more multifunctional
and all-important functions and necessary modules will be taken.

The choice of technologies for implementation and creation of an ERP system
is extremely important. For this, it is necessary to form the correct technical stack.
For example, the most popular ERP development language is generic JavaScript. Its
underlying frameworks are ideal for front-end development. And Node.js does a great
job on the server side. SQL relational databases are suitable for small companies that
need standardization. Non-relational or NoSQL is better suited for complex
infrastructures because it allows data to be stored in easily manageable formats such
as JSON.

The choice of technologies for implementation and creation of an ERP system
is essential. For this, it is necessary to form the correct technical stack. For example,
the most popular ERP development language is generic JavaScript. Basic frameworks
are ideal for developing interfaces. And Node.js is a great tool for working with the
server part. SQL relational databases are suitable for small companies that need
standardization. Non-relational or NoSQL is better suited for complex infrastructures

because it allows data to be stored in easily manageable formats such as JSON.
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Usually, simple and intelligent ERP systems require the integration of third-
party applications, such as Office 365, G Suite, FreshBooks, etc. Using a dedicated
API, developers will be able to access them and display them in your system.

System hosting can be implemented in several ways: placing the system in a
cloud environment or on a local server. The first option is more popular because it is
considered safer and does not require regular internal maintenance.

A testing cycle is required to ensure that the product meets security, integration
and functionality requirements, module functionality evaluation, security validation.
It 1s also generally recommended to integrate dynamic testing with web application

firewalls (WAFs) to monitor and respond to vulnerabilities as they occur [5].

1.3.2 Technological stack for ERP system software

The front-end technologies that are commonly used in the development of ERP

system interfaces include:

— HTML is the basic building block that structures web content into sections,
paragraphs, images, headings, links, and other blocks;

— CSS is a style sheet language that describes how web content looks on a
website. With this tool, a developer can define text color, size and font,
paragraph spacing, background color or design, images, table sizes, and
other aspects of a web page;

— JavaScript is used to create additional user interface elements such as
sliders, interactive maps, calculators, and 2D and 3D animations;

— React.js is a JavaScript library for developing dynamic and interactive user
interface elements. Developers can use this library to design a single page
user interface or an entire mobile application. Its purpose is to provide high
speed, simplicity and scalability of front-end development;

— Angular.js is an excellent JavaScript framework supported by Google for

building responsive and dynamic single-page applications;
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— Vue.js is a progressive JavaScript framework for building user interfaces

and complex single-page applications.

Back-end technologies for the development of ERP systems include:

— NET 1s a platform for creating high-quality, cross-platform, high-
performance and secure software; It allows you to use multiple languages
(C#, F#, VB, etc.), editors, and libraries to create enterprise server
applications running on Windows Server and Linux, or large-scale cloud
microservices;

— Java is a server-side programming language;

— Python is a high-level programming language that is sometimes used to

develop server-side solutions;

The following technologies are used to develop and implement the database:

— MSSQL is a popular management system from Microsoft for data storage
and administration;

— PostgreSQL is an object-relational database management system used in
custom solutions;

— Oracle SQL is one of the best alternatives to corporate database
management programs;

— MongoDB is an open-source document-oriented NoSQL database
management system that uses an unstructured query language;

— Azure CosmosDB — similar to MongoDB and SQL, easily supports ACID

transactions, but does not use a relational data model[5].

1.4 Conclusions

Based on the analysis of modern ERP systems and their development

technologies, a huge number of tools were determined, which are planned to be used



21

for the modification of the "PlasmIS" IS - a large multi-level ERP system that meets
the requirements of the factories of the PlasmaTec group of companies. Based on the
results of the comparative analysis, it is suggested to use the following technologies:

— For developing the server part of the module, it is recommended to use
Oracle APEX (the main application for collecting the architecture of the
module; all processes and procedures are stored here);

— For developing the server part, it is recommended to use the PI/SQL
programming language (development of the main process for requesting
data from the database; development of filter processes; development of
processes related to printing labels, etc.);

— For developing the user part of the module, it is recommended to use the
JavaScript programming language (development of the interface, the main

grid (tables for data output), editing and adding windows, etc.).



22

2 DEVELOPMENT TECHNOLOGIES OF THE "TAGS ABOUT BATCH
AND CONTAINERS" MODULE

2.1 Justification of the choice of technologies for the development of the server

part

2.1.1 Oracle APEX

The "PlasmIS" information system is an active information portal based on
Oracle Application Express.

Oracle Application Express is a low-code development platform that allows
you to create scalable, secure, and feature-rich enterprise web applications. The
created programs can be further deployed on different sites.

Oracle Corporation's APEX software product is designed to design, develop,
and deploy functional, user-friendly, responsive database-interacting applications
using a web browser only. Oracle Application Express is a free add-on to Oracle
Database. With APEX software, you can create complex web applications that can
run on most modern web browsers.

Key capabilities of Oracle APEX:

— Data visualization. The platform allows you to quickly search and filter
data with faceted search, build into the application the ability to create
controlled user reports, and use large tools for building interactive graphs
during development;

— Conversion of program spreadsheets. The system allows you to create
working programs from electronic spreadsheets used in business. Unlike
spreadsheets, APEX provides access to a single, centralized application
where everyone stores and always sees the same data;

— Ready to use programs. The delivery includes fully functional and ready-
to-use components designed to meet the most popular requirements and

cover workflows;
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— Expandable applications. Ready-made applications built on Oracle
Application Express can be extended and further customized to meet
individual business needs;

— Fast REST API assembly. The platform has a convenient toolkit for
creating web services based on Oracle database objects;

— Increased security. The platform allows you to choose the method of
application protection from the list of SSO, LDAP or authorization through
social networks. APEX programs may include security tracking and

auditing [6].

2.1.2 Oracle APEX Analogues

The market for the development of information systems and databases today
offers many software products for the implementation of ERP systems of various
levels of complexity. Competitors of Oracle Application Express include Apache
OpenOffice Base, Appian, Appery.io, etc.

Apache OpenOffice Base is a full-featured database management system
designed to meet the needs of a wide range of users, from tracking personal CD
collections to creating corporate monthly department sales reports. The base has
built-in functionality to help users create tables, queries, forms, and reports, as well as
a set of predefined table values to track assets, customers, sales orders, invoices, and
more.

Base offers a complete HSQL relational database engine configured for a
single user, with data stored directly in the Base file, as well as built-in support for
dBase flat files.

For advanced users in the enterprise, Base provides native driver support for a
variety of multi-user database engines: MySQL, Adabas D, MS Access, and
PostgreSQL. In addition, support for standard JDBC and ODBC drivers allows

connection to almost any database [7].
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Advantages of Apache OpenOffice Base:

— Cross-platform compatibility (Windows, Linux, Mac OS X);

— Available extensions and templates;

— Available commercial support;

— Improvement of extensions;

— Unified menu API;

— Productivity increase;

— The binfilter module has been removed (outdated StarOffice file formats
(.sdw, .sdc, .sdd, etc.);

— Updated Python support;

— Support for the C++ STL system [8].

Appian is an industry-leading low-code platform that helps companies manage
their processes, business and customers more efficiently. We've had workflow and
case management software for decades, but until new "low-code" tools like Appian
and Pega came along, you had to buy that software from a vendor with whatever
functionality and look and feel it had.

Appian Features:

— Case management;

— Work process management;

— Chat-bots and virtual assistants;

— Integration with UiPath.

Low code is a relatively new term in the app industry. In general, this refers to
programs that use a simple interface to develop code - instead of writing the code
yourself. Learning how to use the software becomes easier thanks to the visual
interface. You have to learn how to use the software, but learning Appian is much

easier than learning .NET or Java.
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Not having to write custom code to configure Appian also has other benefits —
it's much easier to troubleshoot when things don't work right.

With low-code applications, you can focus more on designing the process and
getting the right results faster and easier. Appian is also easy to integrate with other
systems. Instead of expensive and time-consuming complex system integration,
Appian allows you to connect to systems using APIs (it comes with a bunch of its
own APIs, built-in or available on its market) [9].

Appery.io is a cloud-based HTMLYS, Ionic, jQuery Mobile and hybrid platform
for mobile, web and PWA development. Appery.io is a browser-based drag-and-drop
visual designer tool supporting Android and 10S with integrated Apache
Cordova/PhoneGap derivation. The platform is used by DIYers to create apps for
their customers.

The platform includes an application builder, server services, API Express, and
plugins. App Builder enables cross-platform development using a common API that
works on 10S and Android. The UX is built using Ionic, jQuery Mobile and HTML5
components with a drag-and-drop feature. Appery.io's internal services provide
hosting, a MongoDB NoSQL database, push notifications, JavaScript server code,
and a secure proxy. API Express helps synchronize Appery.io applications with
internal systems. Plugins connect the application to ready-made REST API services,
pages and data binding [10].

Advantages of Appery.io:

— Cross-platform functionality;

— Drag and drop user interface designer;

— A collection of pre-configured modules and ready-to-use plugins;

— Automatic generation of REST API;

- Built-in collaboration tools;

— Reliable security [11].
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2.2 Justification of the choice of technologies for the development of the client

part of the program

Page interfaces and the entire front-end part of PlazmlIS IS is developed using

the JavaScript programming language. In addition, the jQuery library is used.

2.2.1 JavaScript

JavaScript is a text-based programming language used on both the client-side
and server-side to make web pages interactive. While HTML and CSS are the
languages that give structure and style to web pages, JavaScript gives web pages
interactive elements that engage the user. Common examples of JavaScript you might
use every day include a search box on Amazon, a news summary video embedded in
The New York Times, or an update to your Twitter feed.

The inclusion of JavaScript improves the interaction with a web page,
transforming it from a static page to an interactive one. In summary, JavaScript adds
behavior to web pages. JavaScript is mainly used for web applications and web
browsers. It is also used outside the Internet in software, servers, and embedded
hardware controls [12].

JavaScript was originally known as LiveScript, but Netscape changed its name
to JavaScript, possibly because of the excitement caused by Java. JavaScript first
appeared in Netscape 2.0 in 1995 under the name LiveScript. The general-purpose
language core was built into Netscape, Internet Explorer, and other web browsers.
The ECMA-262 specification defined the standard version of the JavaScript core
language.

Advantages of JavaScript:

— Less interaction with the server - there is an opportunity to check the data
entered by the user before sending the page to the server. This saves server

traffic, which means less load on your server;
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— Instant feedback to visitors - it doesn’t have to wait for a page reload to see
if they forgot to enter something;

— Increased interactivity — You can create interfaces that respond when the
user moves the mouse over them or activates them with the keyboard;

— Increased interactivity — there is an opportunity to create interfaces that
respond when the user moves the mouse over them or activates them with
the keyboard;

— Advanced interfaces — there is an opportunity to use JavaScript to include
elements such as drag-and-drop components and sliders to provide your site

visitors with an advanced interface [13].

In 2017, IBM called JavaScript one of the most promising programming
languages today. It is used both on the client side and on the server side, helping to
create simple and convenient interfaces, the functionality in JavaScript is the richest.
The scope of JavaScript is not strictly limited - JS is used in applications for PCs,
mobile devices and servers.

It 1s important to understand the difference between JavaScript frameworks and
JavaScript libraries. Frameworks are a frame, a template that imposes restrictions on
the architecture of the program being created. The developer expands this basis, but
only according to the previously known rules for working with Javascript
frameworks. The library has no such restrictions. The most popular Javascript
frameworks include: Angular JS, Aurelia JS, Backbone.js, dhtmlx Suite, Emberjs,
jQuery, KnockoutJS, Meteor.js, Node.js, Polymer.js, React.js, etc. [14].

jQuery is an open-source JavaScript library that simplifies the interaction
between an HTML/CSS document, or rather the Document Object Model (DOM),
and JavaScript. By clarifying terms, it simplifies HTML document traversal and
manipulation, browser event handling, DOM animation, Ajax interaction, and cross-

browser JavaScript development.
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Some of the key points that make jQuery popular are:

— Helps manipulate HTML and CSS;

— Helps manipulate DOM (Document Object Model) elements;

— Provides event methods to initiate and respond to events on the html page,
such as mouse clicks, key presses, etc;

— Implements AJAX calls;

— Using jQuery (a JavaScript library) in an HTML page: There are several

ways to start using it on your website.

Advantages:
A wide selection of plugins that allow developers to create plugins based on
the JavaScript library;

Large community of developers;

— It is much easier to use compared to standard JavaScript and other
JavaScript libraries;

— It allows users to easily develop Ajax templates. Ajax provides a more
attractive interface that allows actions to be performed on pages without
requiring the entire page to be reloaded;

— Light weight and powerful capabilities of the chain make it stronger [15].

2.2.2 JavaScript analogues

Analogues of JavaScript include: Java, PHP, Python, etc.

Java is a widely used programming language for writing Internet
applications. The Java language has been widely used for more than two decades.
Millions of Java programs are still in use today. Java is a cross-platform, object-
oriented, and web-centric language that can be used as a platform in itself. It is a fast,
secure and reliable programming language for everything from mobile applications
and enterprise software to big data applications and server technologies. The

popularity of Java lies in its ease of use. Advantages of the Java language:
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— Because Java has been around for a long time, there are many learning
resources for new programmers. Detailed documentation, comprehensive
printed materials, and tutorials guide developers throughout their training.
In addition, beginners can start writing Core Java code before moving on to
Advanced Java;

— When using Java, developers do not need to write a new function from
scratch every time. As an alternative, Java provides a rich ecosystem of
built-in functions and libraries for developing a range of applications;

— Java has many active users and a community that can support developers
when they encounter difficulties in writing code. Java software is also
regularly supported and updated;

— The Java language offers various tools to support automated editing,
debugging, testing, deployment, and change management. These tools
make Java programming economical and fast;

— Java code can run on any underlying platform such as Windows, Linux,
10S or Android without rewriting. Thus, the language is particularly
effective in today's environment where applications run on multiple
devices;

— Users can download untrusted Java code over the network and run it in a
secure environment where it cannot do any harm. Untrusted code cannot
infect the host system with a virus, nor can it read or write files from the
hard disk. Security levels and restrictions in Java are also easily

configurable [16].

PHP is a popular programming language, especially among web developers.
The author of the initial version is Rasmus Lerdorf, whose idea was to develop a set
of tools to simplify the process of creating dynamic web pages. Although modern
PHP is a general-purpose language, it is most often used as a server-side tool to

generate HTML code that is then interpreted by a web browser. It is an open-source
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programming language developed by enthusiastic programmers from all over the

world. It has a simple syntax, partially similar to Java and C++. This is a constantly

developing project, currently the 7th version of the language is relevant. According to

statistics, every sixth software product is created on PHP.

The popularity of PHP is due to the following advantages:

Simple and intuitive syntax. PHP is quickly mastered even by novice
programmers. It incorporates all the best features of such popular languages
as C, Java and Perl. PHP code is easy to read regardless of the way of use
(for writing small scripts or creating powerful applications using an object-
oriented approach to program implementation);

Cross-platform and flexibility. PHP is compatible with all popular
platforms (Linux, Windows, MacOS). The programs written on it work
successfully on various server software (IIS, Nginx, Apache and many
others);

Excellent scalability. PHP allows you to achieve the maximum
performance of applications written in it with the growth of hardware
resources. Web applications distributed over several servers allow coping
with significant loads (high traffic);

Expendability in HTML documents. You can easily add dynamic content to
a simple HTML page by inserting blocks of PHP code. They are added in
the same way as HTML tags, they do not break the structure of the
document;

Active development and improvement. The development community is
constantly working on the introduction of additional functionality that
extends the capabilities of the language, simplifying the syntax and
improving protection against possible attacks;

Detailed documentation. The official website of the project presents
complete information about each functional unit of the language, with

examples of use;
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Simple search for solutions to emerging problems. There are many forums
on the Internet dedicated to PHP programming.

Broad prospects for its further development. Most CMS were built on pure
PHP and frameworks. This is due to the popularity and demand of PHP

programmers [17].

Python is a programming language widely used in Internet applications,

software development, data science, and machine learning (ML). Developers use

Python because it's efficient, easy to learn, and cross-platform. Python programs are

free to download, compatible with all types of systems, and speed up development.

The Python language has the following advantages:

Developers can easily read and understand Python programs because the
language has a basic syntax similar to that of English;

Python helps developers to be more productive because they can write
programs in Python using fewer lines of code than in other languages;
Python has a large standard library containing reusable code for almost any
task. As a result, developers don't have to write code from scratch;
Developers can easily combine Python with other popular programming
languages: Java, C, and C++;

Active Python community consists of millions of developers from all over
the world. In case of problems, the community will help in solving them;

In addition, there are many useful resources on the Internet for learning
Python. For example, you can easily find videos, tutorials, documentation,
and developer guides;

Python can be ported to various operating systems: Windows, MacOS,

Linux, and Unix [18].



32

2.3 Conclusions

Data management and decision-making are complex tasks that require
considerable attention and responsibility. That's why today's businesses are quickly
abandoning legacy solutions for resource planning, sales management, marketing,
HR and finance. More than half of enterprises consider ERP as one of the priority
sectors for investment. The ERP software market is growing at a rate of 10%
annually, and its total share is expected to reach $90 billion by 2028 [5].

"PlasmIS" is a large multi-level ERP system, which was developed on the basis
of the requirements of the plants of the group of companies "PlasmaTec" PrJSC. This
is the largest corporation for the production of raw materials and a full cycle of
welding electrodes in Ukraine. In 2011, the "PlasmIS" ERP system was created.
Since that time, the system is in the stage of use and constant updating and
improvement based on the constant development of production at the factories of
PrJSC "PlasmaTec". The operation of this system covers all stages from initial
production to transportation of finished products, taking into account production
processes at each of the corporation's plants [1, 20].

The production of electrodes is impossible without the supply and production
of special raw materials. When the raw material arrives at the factory or plant, it must
be quickly entered into the system with one-time printing of a special tag to mark the
container in which the raw material is located. For this, the task was set in the
development of the "Tags about batch and containers" module, which will facilitate
and automate the process of receiving raw materials at the plant.

The "Tags about batch and containers" module is an automated intelligent unit
of the information system related to warehouse accounting. The main requirements
that were set for the section are the collection, analysis and storage of individual data,
followed by combining them into a comprehensive table for convenient use. In
addition to the analysis of these data, special attention was paid to the printing of
tags. All collected information is collected using certain technologies in tags that can

be conveniently and quickly printed using the interface and special functions.
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3 MODELS DEVELOPMENT OF AUTOMATED TAG PRINTING
3.1 Information model of automated tag printing

The formal relations [19] that allow us to consider the informational
component of the "Tags about batch and containers" [20] module in terms of the

relational data model is:

RE = {item, item_part, barcode, item_storage, item unit _storage}, (3.1)

where, ltem - relation for the description of material values; the attributes that
make up this relation are: itm_id(ID code of a certain material value), itm unt (the
basic unit of measurement in which this material value is measured), itm mrk(the
mark of the material value), itm name(the name of the material value in Ukrainian),
itm_name_rus (the name of the asset in Russian), itm name en (the asset in English),
itm_comment (notes), itm_rec dt (the date of the last changes to the information on

the individual asset), itm_rec st (current status) etc.

ItemcCitm_idXitm_itmgXitm_untXitm_mrkXitm_codeXitm_invXitm  (3.2)
_inv_bXitm name rusXitm_name _engX itm_name_bXitm comment
Xitm_rec_dtXitm_rec_stXitm_obi_ts,

Item part- relation for characterizing lots; the attributes that make up this
relation are: itpt id(ID code of a batch of a certain material value), itpt dpr(ID code
of a material value),itpt num(batch number), itpt dt(date of batch creation), itpt st

(current status), itpt comment (comments), ipt _crtf (certificate), etc.

Item_partCitpt idXitpt_dprXitpt itmXitpt_itm_equipXitpt _caXitpt
crtfXitpt mrkXitpt kindXitpt numXitpt num_orgXitpt dtXitpt stX (3.3)
itpt_commentXitpt obi_ts
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Barcode - a relationship for characterizing basic data about the batch,
container. A tag is formed from this table. The attributes that make up this relation
are: bc_id(ID code of a certain lot, container), bc itpt(id code of a lot of material
value), bc grp(group by lot, container), bc count(quantity/weight),
bc_comment(comments), bc_rec st (current status), bc rec dt (narazammcy), bc dt

(date), bc seal (seal) etc.

Barcodecbhc idXbc itptXbc istXbc grpXbc countXbc commentX

bc_rec_stXbc rec dtX bc obi tsX bc_iusX bc dtX bc seal X
bc st ,

(3.4)

Item_unit storage- relation for the characteristics of storage units; the
attributes that make up this relationship are: ius id(ID code of a specific storage
unit), ius name(name of a specific storage unit), ius koef(coefficient of the storage
unit), ius_rec_st (current status), ius rec dt (recording date), ius comment (notes),
ius_name rus(name of a specific storage unit in Russian), ius name en(name of a

specific storage unit in English) etc.

Item_unit storageCius idXius itmXius untXius unt rpt
Xius mrktrXius _pckXius nameXius_name_rusXius _nam (3.5)
e _engXius coefXius is_use priceXius untXius descript

Xius _commentXius rec stXius_rec_dtXius obi_ts,

Item_storage- relation for the characteristics of storage places; the attributes
that make up this relation are: ist id(ID code of a specific storage location),
ist_tp(storage location type), ist num(storage location number), ist name(storage
location name), ist comment(comments), ist rec st(current status), ist rec dt(record

date) Tormo.
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Item_storageCist idXist istXist dprXist _itmXist pltXist tpXist
_numXist_nameXist weightXist commentXist rec_stXist rec d
tXist _obi tsXist pck,

(3.6)

In figure 3.1, the considered relations of the label printing model are presented

in the form of a database scheme.

itemn

itm_id: DECIMAL(14,0} tem_unit_storage
ius_id: DECIMAL(14,0)

itm_tmg: DECIMAL(14.0)

itm_unt: decimal(14,0) jus_itm: CECIMAL(14,0)
itm_mrk: decimal(14 0} ws_unt: decimal{14,0}
itm: code: VARCHARZ{50) ius_unt_rpt: decimal(14,0}
tm_inv: VARCHARZ(Z2D) ius_mrktr: DECIMAL(T4, 0%
itm_inv_b: VARCHARZ(20) T its_pck: DECIMAL(14,0}
itm_name: VARCHARZ(100) B it jus_nams: WARCHARZ(100)
itm_name_rus: VARCHARZ{100} jus_name_rus: VARCHARZ{100}
itm_name_eng: VARCHARZ{100) ius_name_eng. VARCHARZ(100)
itm_name_b: VARCHARZ(100) ius_coef: NUMBER(14 &)
tm_comment: VARCHARZ(255) ius_is use_price: VARCHARZ(10)
itm_rec_dt: DATE us_descript: VARCHARZ (100}
tm_rec_st WVARCHARZ{10} ius_comment: WARCHARZ(255)
tm_obi_ts: DECIMAL(20,0) fibe ius —gf-| ius_rec_st: VARCHAR2(10)
r wus_rec. dt: DATE
'517 #" '517 | jus_obi_ts: DECIMAL(20,00
| | | |
ﬂc_rt;lt_ Lntpt_i'[Jm_eqmp | |
!_ | fic_ist_itm

|
.

|
5% % barcode % |

fompart be_id: DECIMAL(14.0} e —ﬂ‘—ElC—‘S‘ |
itpt - id: DECIAL{14,0} .
be_jtpt: DECIMAL(14,0}

itpt_dpr: DECIMAL(14,0) be izt DECIMAL 4,0} ql %

itpt_itm: DECIMALL14,0) " bec_ius: DECIMAL(T4,0) tem_storage

tpt_tm_squip: DECMAL(148) | JS-PSIBLA be grp: VARCHARZ(1D) e : -

itpt_ca: DECIMAL(14,0) b st WVARCHARZ(255) SEIETECL Y

itpt_crtf: DECIMAL{14,0) be_dt: DATE ist_ist DECIMAL{14,0)

itpt_mrk: decimal(14,0) bc_count: NUMBER{14,8) ist_dpr: DECIMALI14,0)

tpt_kind: WVARCHARZ(10} (IE2.1} bz seal VARCHARZ(I0) igt_itm: DECIMAL(14,0)

itpt_num; VARCHARZ(100) (IE1.1) bccomment; VARCHARZ(255) i=t_pit: decimali14,0)

itpt_num_org: VARCHARZ(20) be_rec st VARCHAR2(10} izt_pck: DECIMAL(14,0)

itpt_dt: DATE bc_rec dt: DATE ist_tp: VARCHARZ(10)

itpt_st: VARCHARZ(10} bc_obi_ts: DECIMAL{20,0) ist_num: DECIMAL(S,0)

itpt comment: WVARCHARZES ist_name: VARCHARZ(200

itpt_obi ts: DECIMAL(ZD.D}[m?EI ist_weight NUI.1BER(1EJ,3 }
ist_comment: VARCHARZ(255)
ist_rec_st VARCHARZ(10}
st rec dt: DATE 9*}'
ist_obi_ts: DECIMAL(20,0} |

it st

Figure 3.1 — Representation of label printing model relations in the form of a

database schema
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All tables are linked. The main barcode table has links with other tables: with
the item_part table there is a (one-to-many) link based on the bc itpt field - from the
lot of the storage location, with the item_ storage table there is a (one-to-many) link
based on the bc ist field - item storage id, with the item_ unit storage table there is a

(one-to-many) relationship by field bc_ius - storage unit id.

The item table has relationships with the following tables: with the item part
table, a (one-to-many) relationship on the itpt itm equip field - equipment and a
(one-to-many) relationship on the itpt itm field - item id (equipment), with with the
item_storagetable there is a (one-to-many) connection by the ist itm field - the item
id (storage location), with the item unit storagetable there is a (one-to-many)

connection by the ius itm field - the item id (storage unit).

3.2 Functional model of the intelligent module

3.2.1 The model of the knowledge base of the “Batch-container tags” module

A tag is a table that is compiled through HTML code and defined through field
names. In general, field names change depending on the company. Using the ID of
the tape from the barcode table, values are substituted into special variables, which
later form the tag. For this, a knowledge base of the production type [21] of the
intelligent module "Tags about batch and containers" was developed, which consists
of a set of production rules, predicates, functions and operators. In particular:

1) Tags are being printed (function PrintL) the possibility of replacing the factory
logo in the upper part of the tag is taken into account. For each enterprise, it is
necessary to ensure that the logo of this enterprise is obtained from a separate
database. So, if the logo linesikoroi-roenterprise withNabsent in the system, a
universal logo is selected for printing/,,,(“PlasmaTec companies group”),

otherwise a personal logo is selected/;. Products are defined as followsLogoR:

IfA (I;)thenPrint (I;)elsePrintL (L i), (3.7)
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where the predicate A (I;) is defined as follows:

l; i €{1,2,..N} - A(l;) = True (3.8)

The system database has a variable named Form. In this variable in case of
activating the print function PrintF for j division of the enterprise with M (e.g.
drawing area, packing area, warehouse, etc.) the form number is inserted. If
there is no form number in the print parameters, then employees have the
opportunity to write it down, but in the case of printing without a form number,
the value of the variable Fas the field on the tag is not inserted. Products are

defined as follows FormaR:

IfB (fj)thenPrint (f;)elsePrintF (Null), (3.9

where the predicate B (f})is defined as follows:

af;1j €{1,2,.M} - A(f;) = True (3.10)

System users can independently edit the fields in the tag that they need. In
order to maintain flexibility, drop-down lists have been developed in the print
window: "Do not print" and "Do not insert". Through the "Do not print" menu,
users can choose j lines r; from LR table tag, which do not need to be printed
through the functionPrintRow, and through the “Do not insert” menu, there is
an opportunity not to insert values into certain onesjlineswithLFtabletagsby
function PrintField. Products are defined as follows RowR (3.11) andFieldR
(3.13):

IfRow;thenPrintRow (r;)elsePrintRow (Null), (3.11)
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where the predicate Row;is defined as follows:

3 Row; |j €{1,2,..LR} - Row; =True (3.12)
IfField;thenPrintField (r;)elsePrintField (Null), (3.13)

where the predicate Field;is defined as follows:

1 Field; |j €{1,2,..LF} — Field; =True (3.14)

For universal printing of the tag on different printers, a method of turning the

tag itself on was developed 90°. For this, a separate drop-down list with
options was created 0° and 90°; in js-file the method of turning the tag on is

laid down 90°. If the option is selected by the user 90° (predicate Turn defined

as True), the production rule TurnR tag rotation via function PrintTurn looks

like:

IfTurnthenPrintTurn (Go)elsePrintTurn (Null), (3.15)

wherevariableis

Go = “.css(‘transform’, rotate(${this.value()}deg)’);” (3.16)

To center the tag on the paper (move it to the right or left), the Indentation field
is provided in the database (indent). This repositions the tag horizontally by
specifying the number of pixels in dots (pixel count), to which you want to

move the tag. Shift operator:

Op: (indent) — pixel_count (3.17)
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6) One of the most important elements of a tag is a barcode. It is developed
through a special function that generates a visual representation of the barcode
Barcodelmage. The barcode itself is formed from three fields: id part material
value (id_part), id storage of things (id_goods) and id barcode (id barcode).

Barcode printing operator:
0,: (id_part,id_goods, id_barcode) — Barcodelmage (3.18)

So, as a result of the study, a model of the knowledge base [22, 23] of the

intellectual module " Tags about batch and containers " was developed:
KnowledgeBase = < Rule, Pr, Func, Op >, (3.19)

consisting of production rules:

Rule = {LogoR, FormaR, RowR, FieldR, TurnR}, (3.20)
predicates:
Pr = {A(l;), B(f;), Row;, Field;, Turn}, (3.21)

functions:
Func = {PrintL, PrintRow, PrintField, PrintTurn}, (3.22)

And operators

Op = {0y, 05}, (3.23)
3.2.2 Printing tags on a page

In the process of printing tags on paper media (pages of any format), there are a
number of certain features that must be taken into account, in particular:
— limited number of tags that can fit on a page;

— printing parameters;
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— each tag must be continuous (tag breaks between pages are not
allowed);
— printing is carried out in book orientation of the page.
For example: a standard A4 page has dimensions of 210 mm / 297 mm. The
standard admissible size of the label printed from the interface is 10 mm / 10 mm.
Then, a dependency is used to calculate the number of tags K that fit on a sheet of a

certain format:
k=22 629

where, y,andys — sheet width and label width, respectively, x,and x5 — sheet
length and tag length. A whole part of the calculation will be the number of tags that

will fit on a certain sheet.

3.2.3 Calculation of container weight

After the delivery of raw materials in a container to the factory, the technology
requires the creation of a corresponding component. For this purpose, it is necessary
to mix the raw materials in a certain proportion. Usually, the number of raw materials
in a big-bag or other container is measured in tons, while the necessary additives to
the raw materials can be measured in kilograms. To correctly calculate the amount of
the same type of raw material in a container, you need to find the sum of the
corresponding coefficient and the weight of i-thcontainerfromn. For the correct
calculation of the total S;balance of certain raw materials in the container, we will

apply the dependence:
S = XLy ki, (3.25)

where k; — coefficient, a x— weight ofi-thcontainer fromn.
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The value of the weight of each i-thcontainer is saved in “Barcode”table, which
is filled from the data of the receipt immediately after the raw materials have arrived

at the factory.

3.4 Conclusions

A knowledge base is an online library (add-on) based on a database that stores
information about a product, service, specific topics, or the company as a whole.
Submitted data can be organized into topics and subtopics, and then easily shared
with clients or colleagues. The simpler and more clearly organized the information in
the knowledge base is, the more value it will bring to users [24].

As a result of the study of the technological features of the warehouse activity,
a relational model of the intelligent module was developed, the proposed five
relations of the label printing model are presented in the form of a database scheme.
For creating a knowledge base, the composition of sets for production rules,
predicates, functions, and operators, which were proposed as an add-on to database
relations, was substantiated.

Examples of calculations of the number of tags that can be contained on paper
of different formats, as well as the application of the proposed formula for calculating

the weight of the container, are considered.
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4 DEVELOPMENT OF PRINTING MODULE SOFTWARE

4.1 Designing the structure of the module

The creation of an ERP system helps to solve any tasks of the enterprise, to
standardize and speed up the document flow, and to allocate resources correctly. The
project implementation of such a system is the best option for automating business
management. It is suitable for both medium and large enterprises with a complex
structure. A thorough business analysis is necessary for the project implementation of
the IT system. At the same time, experts study the features of the enterprise, its
structure, tasks, existing business processes. The effectiveness of the corresponding
IT system being designed depends on the results of the analysis stage [25].

There are numerous tools that are used to implement an IS project from the
analysis stage to the creation of software code. The so-called upper-case tools (upper
CASE tools) and lower-case tools (lower CASE tools) are distinguished separately.
Among the main problems of using upper-level CASE-tools, the problems of their
adaptation to specific projects are highlighted, since they strictly regulate the
development process and do not provide an opportunity to organize work at the level
of individual elements of the project. An alternative to them can be the use of lower-
level CASE tools, but their use causes other problems - difficulties in organizing
interaction between teams working on different elements of the project.

The unified language of object-oriented modeling (Unified Modeling Language
- UML) is a means of combining these approaches. The advantages of the UML
include a variety of tools that both support the IS life cycle and allow you to
configure and display the specifics of the activities of developers of various project

elements.
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4.1.1 Use case diagram

Figure 4.1 shows the developed diagram of options for using the "Tags about
batch and containers" functional module. This part of the information system
involves the work of two actors: an employee and an administrator. After
authorization and opening the interface with the module, the employee has two main
activities: working with the interface and printing. Working with the interface
includes the following operations: filling out search queries in the filter, reviewing
the details by container, editing data, exporting data to Excel and adding data. The
printing activity includes two operations: label printing and A4 printing.

The administrator, as an actor, has access to all the same functions as an
ordinary employee, but after authorization, the operation of deleting data in working

with the interface has been added to the functionality of the administrator.

Filling in search
gueries in the filter

Working with the
interface

Authorization/
open Adding data

module

Tag printing

Print A4

Figure 4.1 — Use case diagram for the use of the intelligent module "Tags about batch

and containers"
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4.1.2 Process sequence diagram

Ten objects connected by connections (edges) are selected on the process
sequence diagram.

The user is a single object that embodies the activity of a living person. The
first active  action that starts the work of the section is
“&APP _1ID.:1390:&SESSION.::&DEBUG.:RP,1390:::> — that is, a command is
given to access the data of 1390 page.

APEX Page — page with number 1390, this is the APEX PAGE of the "Batch-
Tare Tags" module. This component combines all components and connections
between  back-end and  front-end  technologies.  Using the  link
“GetFilterObject($("#filter barcodes"))” the required filter (Filter object) -
“filter barcodes” — is loaded from the filter gallery onto the page. The filter processes
the specified data and returns the sorted information. Using the command
“barcodes.js / getBcGrid();” the selected grid and interface are loaded on the page.
APEX Page also has a database connection (ninth object). When adding or updating
data from the database, information is returned to be displayed on the interface.Main
Interface — rTONOBHUHIHTEPPEHUCCTOPIHKUMOIYA. 3 HBOIO € JIOCTYNl Ha
BIKHO/I0/IaBaHHSI, BIKHOpEaryBaHHsI, BIKHOJAPYKY, JAeTali3arlisl.

Command “newBcWindow.open({mode:'insert',grid:grid});” is opening add
window. After entering the data in the fields, clicking the "Save" button executes the
procedure “procedure Barcodes WEB(that.mode == 'insert')” , which saves the data
from the window to the database. New information becomes available when the
APEX Page is opened, and the add window closes and the main interface is available
again for further work.

Command ‘“newBcWindow.open({mode:update,grid:grid});” is opening
editing window. When the window is opened, it is transmitted idlines in Barcode
table, this id-codethe data required by the user for editing is opened. After editing the
data, clicking the "Save" button executes the procedure “procedure

Barcodes WEB(that.mode == 'update')” which makes changes to the database. New
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information becomes available when the APEX Page is opened, and the editing
window closes. The main interface is available again for further work.

Command  “newNewPrintSealWndw.open({mode:'insert',grid:grid});” s
opening printing window. When the window is opened, it is transmitted id-codelines
in Barcode table, this id-code the data required by the user for tag printing is opened.
When the print button is pressed, the function is activated
“this.getltmInfo4BcPrint()”. The tag required by the corrector is printed, and the
editing window closes. The main interface is available again for further work.

Separately, it is possible to open detailing - a set of tabs with additional related
information. Detailing is opened by the command “detaillnit: getBcClaimDetail”
transmitting the id code of the tape, the information on which should be displayed.
After processing the data in detail, it is closed.

Figure 4.2 shows a sequence diagram of the processes and functions of the

"Tags about batch and containers" functional module.
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procedure Barcodes_WEB
(that. mode =="insert’)

procedure Barcodes

(that.mode == 'upd

Figure 4.2 — Sequence diagram of the processes and functions of the "Tags about batch and containers" functional module.



4.2 Development of the user part of the application

The "Tags about batch and containers" module is developed as a separate
web page of the warehouse accounting subsystem. The section consists of a search
filter and a main grid. Figure 3.1 shows an image of the "Tags about batch and

containers" module page.

Bipkw (naprin-rapa)

Figure 4.3 - Image of the page of the "Tags about batch and containers" module.

4.2.1 Searchfilter

A search filter or search system is a complex software and hardware
complex designed to search for resources in a large collection of available data and
provide the user with sorted information according to his search query.

In the "Tags about batch and containers" module, the filter consists of a main
filter (8 search fields for entering information) and an additional one (2 search
fields). Kendo UI was chosen to create the search filter. The advantages of Kendo
UI are that it is a client-side framework and a set of more than 10 widgets (grid,
graphs/charts, dropdown, etc.) that is powered by jQuery. This framework makes
maximum use of technologies such as HTMLS5 and CSS3 (at the same time, it
provides support for old browsers due to graceful degradation). Data binding,
templates, animation, drag-and-drop and much more are supported [26]. The
following Kendo elements were used in the development of the filter:
kendoDropDownTree (drop-down list in the form of a tree), kendoMultiSelect
(text field with search), kendoDatePicker (date), etc.



48

The main filter contains the first search field - "Subdivision". This element is
responsible for selecting the company where the user works. It is blocked by
default. Depending on the company at which the user is registered, information is
displayed for the company.

Figure 4.4 shows the "Subdivision" search field.

Oinpozain |

Figure 4.4 — The "Subdivision" search field

The following search fields "Material Value Group" and "Material Value" are
interconnected and sort information by existing material values. In the "Material
Value group" field, a material value group is selected, and in the "Material Value"
field, the material value corresponding to the selected Material Value group is
selected.

For example, Figure 4.5 shows the "Material Value Group" field with the
"rutile concentrate" group selected. After selecting the "Material Value group" in
the "Material Value" field, it becomes possible to choose the desired brand of

material value.

Coyna ML | pyTWNOBMI KOHLEHTDAT v ML v

PYTHMOBMIA KOHUEHTDAT
EXELD90
EXELDIDX
PYTHNOBKMI KoHUeHTpaT (aectpan) [TO0]
DYTMAOBMA KOHLEHTDAT [KPM-43]
DYTHAOBKIA KOHLEHTDAT [KPM-63]
DYTHUAOBKIA KOHLEHTPAT (HiMeUnHHE)
PyTUNOBKMI KoHUeHTpaT (CLLA)
NapTin PYTHNOBHIA KoHUeHTpaT [T90]
DYTMNOBKIA KOHLEHTPET (KOAP)

Tapa | MicTWTE Bukosazeuy =

N2 : Bupobne. .. ; BupobHMK : Bi

Figure 4.5 — "Material Value Group" and "Material Value" search fields



49

The next field is "Batch number". Filling in this field allows you to sort and
display the data by the desired batch number. The "Tara" field works according to
the same principle. Filling in this field allows you to select information on the
container you need. Figure 4.6 shows the Batch Number search field, and Figure

4.7 shows the Container search field.

i a

Homep naptii = MICTHTE

Figure 4.6 — Search field "Batch number"

Tapa | MICTHTL

Figure 4.7 — "Container" search field

The field "Tare type" was created for sorting and outputting information on

the tare. Figure 4.8 shows the "Container Type" search field.

B Tapw ¥
fez Tapu
Gir-Der

GnicTepHa YNaKoeka

i Bouka kyboba
Douka MeTaneea
OyxTa
BaKYYMHa YNEK0EKa
rodpoKaDTOHHE YM3KoBKa
0epes AHUA ALK
KaHiCTpa NnacTukoea
KADTOHHE OiKa
KapToHHa Kopobka
KaceTa
KOHEEDT
MiHI-TyGYC

He3gBepLUeHa Nayka -

Figure 4.8 — Search field "Tare type"
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Through the "Executive" field, we can select all the necessary workers who
are registered for that batch-tare. Figure 4.9 shows an example of using the Artist

search field.

Bukoxasews | 0 Gf’:'l:El—l:l| Crapsud

Ll CrapmuHcekuil Banepii Kpidoemy

Figure 4.9 — Search field "Executive"

The last field on the main screen of the form is "Recorded from". Through
this field, it is possible to sort the information by the recording date. By default, the
sorting period is set to 30 calendar days, but users can change it. Figure 4.10 shows

an example of using the Recorded From search field.

3anucano 3 | 14.10.2022 & | go| 15.11.2022 e

Figure 4.9 — Search field "Executive"

An additional filter can be found in the "Additional" tab. It has two fields:
"Party from" and "Status". Through the "Batch from" field, it is possible to sort the
information by the date of creation of the batch. Through the "Status" field, you
can display current, deleted, seized documents. Figure 4.11 shows the "Batch

from" and "Status" search fields.
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Figure 4.11 - "Batch from" and "Status" search fields

After filling out the search queries in the filter, pressing the "Search" button
starts the process for all the filter fields and displays the relevant information in the
main grid.

The search filter code is given in the Attachment B.

4.2.2 Main grid

Grid - presentation of data in the information system in the form of a table.
The data is displayed in tapes, each tape is a separate batch-tare. This table has 19
columns in the "Batch-Tare Tags" section. Some columns are combined into
sections (a set of columns according to certain parameters).

The first column is "Recording Status". This column corresponds to the
status of the tape and is displayed with the corresponding picture. The status of the
field can be active (active) or deleted (delete). Another related field is "Status". It
describes in words what state a certain batch of containers is in.

The second section of columns is ID codes. ID contains unique identification
numbers (ID) for each tape. This is from the place of storage, from the batch and
from the batch-container.

The next section of columns contains information by batch. It includes the
following main columns: material value (name of MC), No. (batch number), batch
production date and manufacturer.

Next, a storage place section is provided, which includes two columns -

"Type of container" (big-bag, barrel) and "Name of the storage place".
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The next column is called "Quantity". The weight of each batch-tare is
recorded here. After that, there is the "Storage Units" column, which describes in
which units of measurement the weight of a certain batch-container is recorded.

The last information columns are the fields "Recorded" (recording date of a
certain batch-tare) and "Notes" (you can enter additional information here).

Figure 4.12 shows an example of a grid with data on certain user requests.

Figure 4.12 — Grid

Separately, at the request of users, the possibility of grouping data by the
"MC" and "Batch No." fields was added to the interface. This facilitates the
process of information processing.

There is detail on each tape of the batch-tare - additional documentary
related information. Details are opened by clicking on the special arrow.

Figure 4.13 shows an expanded detail for a specific batch-container.

Figure 4.13 — Detailing (Employees tab)

There are a total of seven tabs in the details. In the first tab, which is called

"Employees", you can enter information on the performer. The second tab is
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"Related tags". In this tab, a separate grid table is created, which displays data
about related tags. A linked tag is a batch-container tag that, when transferred from
one enterprise to another, goes through certain stages. The documentary data of
this batch of containers is changing, but in order to learn certain points from the
past enterprise, this detail tab has been created.

The next tab is "Documents by tags". This drill-down section runs a function
that displays all documents associated with a particular tag. The following tab
"Documents by party" works according to the same principle - all documents
related to a certain party are displayed.

Figure 4.14 shows the Expanded Related Tags and Tag Documents tabs of
the drilldown.

4 =y Creopeso  Biaxomw YOHM abaraderi [BV3-6 B4 T 1.1 AN TPEAN TOB

Figure 4.14 — “Related Tags” and “Documents by Tags” drilldown.

In the files tab, you can download certain additional files that users need.

The penultimate tab is "Barcode". In this detailing section, a special function
is triggered that generates a unique barcode. The essence of the function lies in the
fact that three ID codes are selected for a certain batch-container - ID of the batch
of MC, ID of storage of things and ID of the barcode, and the barcode is already
formed on their basis. The system notifies about the creation of a new barcode with
a message (Figure 4.15). In Figure 4.16, a barcode is created for a specific batch-

container.

LiTpux-kog cTEopeHo! I
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Figure 4.15 - Barcode creation notification.

MpauisHWKK Moe'AzaHi Bipkw LoxymesTh no Bipkam Dowym napTi Litpux-kog | Ayour

P1034387S801B17747
Figure 4.16 — Created barcode.

In the "Audit" tab, data changes on a certain batch-tare by users are
recorded.

The function of generating barcode is given in the Attachment C.

4.2.3 Data processing in the subsystem

Operations can be performed in the "Batch-tare tags" section: adding data to
the table, editing existing data, and printing tags. To perform the addition
procedure, there is a special function that calls a window. You need to fill in
several fields in the add window. The user has the opportunity to fill in the fields:
group, material value, batch, type of container, container, quantity, storage units,
production date, seal and notes. Some of these fields have the status of mandatory
(marked with red stars), that is, the user must fill them. Otherwise, when saving
data, if one of these fields is empty, the system will notify you of an error and will
not allow new data to be saved.

The add window is called in several ways. One of these methods is to click
on the "Add" button on the main interface and go to the window for filling in new
data. Another way is to select a similar tab of the table to be filled in and then click
on the "Add" button, in which case part of the fields (group, material value, type of

container and date) will be inserted automatically.
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Figure 4.17 shows the add window.
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Figure 4.17 - Add window.

After filling in all the fields, the user can save the data by clicking the
"Save" button and close the window, or save and continue adding information by
clicking the "Save and Add" button.

To perform the editing procedure, a special function is provided that calls a
window. Each batch-tare ribbon of the main grid has its own edit button, clicking
on this button triggers the process of opening a window and inserting the selected
data into the cells that were saved during the last update (adding or editing): group,
material value, batch, type of tare, container, quantity, storage units, production
date, seal and notes. The editing window is also used as an overview of the data in
a convenient form. The functionality of the window has the ability to edit certain
data. This is information about quantity (weight), seal and notes. All other data
cannot be edited because they are used on other interfaces and modules. In the
editing window, a drill-down is available, in which you can enter employees and
process the information in the same way as in a normal drill-down. In addition to
editing, you can also print the label from this window.

Figure 4.18 shows the editing window.
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Figure 4.18 - Editing window.

4.2.4 Tag printing

Figure 4.19 shows a menu of buttons: loading and configuring layouts (page
view for easy use), uploading grid data to Microsoft Excel, adding button,
operations button, and printing.

To print one or an unlimited number of tags, you need to make a selection of
them. This happens through check boxes (a special grid column with a choice).
After the batches of containers for which you need to print labels have been
selected, you need to click the print button, it is located at the top of the interface in
the menu of buttons. After pressing the print button, a menu with two buttons
appears: label printing (label) and label printing (A4). The main difference
between printing a regular label and printing a label on A4 is that the height and
width of the label and the borders of the sector in which it is located are different.
Also, the printing of ordinary tags is adapted for a thermal printer. After pressing
the print button, a print window with a label is displayed.

Figure 4.20 shows the print window. The window consists of setting fields

and an image of the designed tag itself. The tag is compiled as an HTML table in a
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js file. When transferring the ID code to special functions and procedures, all

necessary information is entered into the tag.

Qpyx
BucoTa (px) 345,00 LLupwuHa (px) 375,00 He npocrasnAty
He gpykysaTi KyT nosopoty ¥ | Bigcrynu (px) 0,00
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Figure 4.20 - Print window.

In the print window, special fields were developed to unify the printing of
labels:

— Height (height of indents around the tag);

— Width (width of indents around the tag);

— Do not insert (drop-down list of tag fields whose values do not need to

be inserted);
— Do not print (drop-down list of tag fields whose ribbons should not be

displayed and printed);
— Angle of rotation (possibility of rotating the tag by 90 degrees);
— Indents (indents to the left and right of the tag).
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After the user has verified the correctness of the entered tag data, he presses
the print button. After that, another function is triggered, which calls the standard
printing procedures from the Windows OS, in particular the standard print window.

Figure 4.21 shows the Windows print window. When setting up the printer,
the label is printed successfully.
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Figure 4.21 - Windows print window.

The tag generatingcode is given in the AttachmentD.

4.3 Implementation of the interaction of the client and server parts of the

module

For the interaction between the server part and the user interface in the
"PlasmIS" information system, Oracle Application Express (APEX) was chosen
and applied.

Oracle Application Express (APEX) is a low-code development framework
that enables you to build scalable, secure, feature-rich enterprise applications that

can be distributed anywhere.
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This framework allows applications built with APEX to access and interact
with all Oracle Database features. Powerful JavaScript support allows you to create
the desired user interface. APEX also has its own universal theme, which is used
for various design elements and useful aids to support universal design
requirements (WCAG 2.0). Built-in support for responsive design, which allows
you to adapt web applications to the user's platform (mobile device, PC, tablet,
etc.).

Because APEX scales with the database, it works equally well for building
simple applications for internal data collection, webifying paper-based processes,
bridging gaps between disparate systems, to large data-driven applications with
thousands of users [27].

A regular web browser is used to run Oracle Application Express. There is
no client software other than the user's browser that is required for development,
deployment and execution. Application Express pages are displayed using HTML
in the browser. Page requests and views are sent to Application Express in Oracle
Database.

In the "PlasmIS" information system, there are two main applications in
Application Express - the 120th application and the 130th application (the
historical names from the developers are used). Appendix 120 is the main version
of the system, which is designed specifically for a personal computer. Appendix
130 is a version with separate modules that need to be used with the Android
operating system, in particular with TZD (data collection terminal).

In 120 and 130 applications, a separate page is created in the Page Designer
for each IS page. This is a page editor. A large number of functions are available
here, including: connection of JS/CSS files, creation of various processes (for
drop-down lists, button click processes, etc.), additional connection of styles,
filters, layouts. Figure 4.22 shows the appearance of the Page Designer section on

the page of the Batch-Container Tags module.
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ORACLE Appiicaton Express

) Pape 1390 oo inaprts-rope) Page Rendering
Pre.Rendering -

Figure 4.22 - Appearance of the Page Designer section

Figure 4.23 shows the architecture of the "PlasmIS" information system. The
user works with an interface that is fixed through js/css files on the Application
Express page. When creating new data or editing existing data, special functions

and procedures overwrite information in the database.

A

User | html/cssl/js | |PL/SQL

'y
'y

Figure 4.23 — Architecture of the "PlasmIS" information system operation

4.4 Features of the application of the 130th application

The "Batch-tare tags" module was also developed for the 130th application,
taking into account the conditions for adapting the page to the Android OS. That is,
the page is adapted to the screens of mobile devices (tablets, mobile phones, data
collection terminals, etc.). Changes to the interface consist in the fact that in the
130th application, the filter fields were formed into one column (in the 120th
application, it was 4 columns). But at the same time, the 130th application is also
used on personal computers in various production areas of factories. Figure 4.24

shows the appearance of the Batch-Container Tags module page on the 130th
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application. This image was created with the selection of screen extension through

the console panel of the Google Chrome browser.
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Figure 4.24 - Module "Batch-container tags" on the 130th application

The functionality of the module on the 130th application has not undergone
significant changes. However, the layout of the columns was changed in the
general grid. Figure 4.25 shows the external operation of the grid on the 130th

application.
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The add and edit window has also been adapted for Android devices. Figure

4.26 shows the editing window on the 130th application.
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Figure 4.26 — Editing window on the 130th application.

4.5 Development testing

During the test checks, no defects and malfunctions were found in the
operation of the module. Data was added to the tables for a new batch-container for
a separate enterprise. The possibility of editing data in an already created batch-
container has been checked. Checked details links, buttons and other functionality.
The method of printing labels on A4 and 100x100 was also checked. Tags were

successfully printed on various printers.
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During the development of the application, the following was taken into
account:

—  system speed;

—  simple and pleasant design;

— logical schemes of entering and collecting information from the

subsystem;
— universality of the tag for different departments and enterprises;
—  ease of navigation through the interface, its compatibility with various

browsers.

4.6 Conclusions

In this section, the main idea of creating an information module for printing
tags was formalized. Using the scheme and construction of UML diagrams, the
principles of operation of the intelligent module are shown.

As a result of the development of page layouts, a suitable front-end for pages
is proposed, a description of changes when clicking on various objects is provided,
application actions for communication with the database and the back-end part are
provided and implemented.

The method of editing and adding data to the system was designed, the

procedure for printing tags was designed and implemented.



65

5. ECONOMICAL SECTION

5.1 Technological audit of the developed intelligent module "Tags about
batch and containers" for automated printing of tags in the "PlasmIS" information

system

As mentioned earlier, the rapid development of information technologies of
data storage, communications and processing allows storing and processing a large
amount of information that is in cyberspace. In particular, the Enterprise Resource
Planning software allows you to combine all the production and service
departments of the enterprise with their specific functions into a single intelligent
computer system in order to solve various problems and meet the various needs of
these departments. That is, on the basis of a single ERP information system,
different departments and services of the enterprise can easily exchange data and
information with each other.

In this regard, the creation of separate modules within the existing ERP
system of the enterprise allows increasing the level of automation of certain types
of work and, as a result, to achieve certain economic advantages of the enterprise
as a whole.

Therefore, the goal of the master's qualification thesis was to develop
software aimed at increasing the level of automation of label printing and
recording of relevant data by developing the "Tags about batch and containers"
module for the current information system "PlasmIS". To achieve this goal, we:
analyzed the activity of existing ERP systems; an analysis of the work of
individual departments of PJSC "PlasmaTek" (Rudnytsia) was made; a number of
models of automated accounting of production data and architecture of the "Tags
about batch and containers" module were developed; developed software and
graphic support for the "Batch-Tare Tags" module, etc. In order to establish the
commercial potential of the intellectual module "Party-container tags" developed

by us for the automated printing of tags in the "PlasmIS" information system, 3
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well-known experts - specialists in this field of knowledge were invited: candidates
of technical sciences V.V. Harmash, Sofina O. Yu. and Professor Papinov V.M.
The establishment of the commercial potential of the intellectual module "Tags
about batch and containers" developed by us was carried out according to the

criteria given in table 5.1.

Table 5.1 — Recommended criteria for evaluating the technical level and

commercial potential of any development and their scoring

Evaluation criteria and points (on a 5-point scale)
0 | 1 | 2 | 3 | 4
Technical feasibility of the concept:
The reliability | The concept is Concept The concept The product's
of the concept | confirmed by | confirmedbyca | has been tested | performance in
is not expert Iculations in practice real conditions
confirmed opinions has been tested
Market advantages (disadvantages):
Many Little Several One analogue The product
analogues in a | analoguesina | analogues in a on a large has no
small market small market large market Market analogues in a
large market
The price of The price of The price of The price of The price of
the productis | the productis | the productis | the productis | the productis
much higher | slightly higher | approximately | slightly lower significantly
than the prices | than the prices equal to the than the prices | lower than the
Analogues Analogues prices of of analogues price
analogues Analogues
Technical and | The technical | Technical and | Technical and | Technical and
consumer and consumer consumer consumer consumer
properties of properties of properties of properties of properties of
the product are | the product are | the product at | the product are | the product are
much worse slightly worse the level of slightly better much better
than those of | than those of analogues than those of than those of
analogues analogues analogues analogues
Market prospects
Operating Operating Operating Operating costs Operating
costs are costs are costs at the are slightly lower costs are
significantly somewhat level of than those of much lower
higher than higher than | operating costs analogues than those
those of those of of analogues of analogues
analogues analogues
The market is | The market is Average Big Large
small and has | small but hasa | market with stablemarket market with
no positive positive trend positive positive
dynamics dynamics dynamics
Active Active Moderate Negligible Therearenoc
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competition of | competition competition competition ompetitors
large
companies in
the market
ContinuationofTable 5.1
Evaluation criteria and points (on a 5-point scale)
| 0 | 1 | 2 | 3 4
Practicalfeasibility
8 There are no | It is necessary A slight Necessary There are
specialists in to hire training of Minor experts in
both technical | specialists or | specialists and teaching both
and spend an increase in Specialists technical
commercial significant them is and
implementatio | funds and time necessary technical
n of the idea on training State issues.
existing Commercial
specialists Implementat
ion of the
idea
9 We need Need Significant Need Does not
significant insignificant financial Minor require
financial financial required Financial additional
resources that resources. Resources. Resources. funding
are missing. There are no Sources of Sources of
There are no sources of funding are funding are
sources of funding
funding for the
idea
10 Needed We need Need Need All
development | materials used Expensive achievable and | materials for
newmaterials | in the military- Materials Cheap the
industrial Materials implementat
complex ion of the
idea are
known
and have
long been
used in
production
11 Term Term Term Term The term of
Implementatio | Implementatio | Implementatio | Implementation the idea
n of the idea n of the idea n of the idea of the idea Less
Larger Larger from3to 5 Less 3 years.
for 10 years for 5 years. years. 3 years. Payback
The payback The payback | Payback period of | period of
period of period of investments from | investments
investments is | investments is 3 to Less
longer longer 5 years 3 years
10 years 5 years
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12 | Itisnecessary | Itis necessary | The procedure It is only There are no
to develop to obtain a for obtaining necessary to regulatory
regulatory large number | permits for the | notify the relevant | restrictions

documents and | of permits for | production and | authorities about on the
obtain a large | the production sale of the the production production
number of and sale of a product and sale and sale of
permits for the | product that requires little Product the product
production and requires money and
sale of the significant time
product funds and time

The invited experts evaluated the intelligent module "Batch packaging tags"

developed by us for automated printing of tags in the information system "Plasmis"

in this way (see. Table. 5.2):

module (on a scale of assessment 0-1-2-3-4)

Table 5.2 — Results of the technological audit of the developed intelligent

Criteria Surname, initialsofexperts
Garmash V.V. SofinaO.Yu. Papinov V.M.
Pointssetbyexperts:
1 4 4 3
2 4 3 3
3 4 3 4
4 4 4 4
5 3 4 3
6 4 4 4
7 3 4 4
8 4 3 3
9 4 4 3
10 4 4 4
11 4 4 4
12 3 3 3
Sumofpoints Cb, =45 Cb, =44 Cb; =42
Arithmetic average 3
sum of points CB _ 2.Cbi 45444142 131
Ch=_! _ 3 = =43,67
3

The establishment of the commercial potential of the developed intelligent
module "Tags party-packaging" will be carried out on the basis of the

recommendations given in Table 5.3[28].
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Table 5.3 — Levels of commercial potential of any scientific development

Arithmetic average of points , calculated on Commercial level
the basis of conclusions Ch developmentpotential

Experts
0-10 Low
11-20 Belowaverage
21-30 Medium
31-40 Aboveaverage
41 —48 High

Since the arithmetic average sum of points set by experts is 43.67 points, this
indicates that the intelligent module "Tags party-packaging" developed by us for
automated printing of tags in the information system "Plasmis" has a level of
commercial potential, which is considered "high".

This is explained by the fact that the intelligent module developed by us
significantly speeds up the quality of printing tags and provides automation of this

process.

5.2 Calculation of the cost of developing an intelligent module "Tags"batch-

container" for automated printing of tags in the information system PlasmIS

When developing an intelligent module, certain costs were made.
Including:
A). Basic salary C,idevelopers, which is determined by the formula:

3 =M ¢ UAH, (.1
Tp

where M — monthly official salary of the developer, UAH; we accept that
M = (6700... 20000) UAH/month;

T, — the number of working days in a month; takeT, = 22 days;

t — the number of days of work of developers.

The calculations made are reduced to Table 5.4:
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Table 5.4 — Basic salaryofdevelopers

Name Lunar Payment for | Number Paymentcosts
Posts Job the working | of days of labor, UAH
Artist salary, UAH day, UAH work
1. Scientific 18000 818,18 20 ~ 2727
supervisor of Hours
master's work
2. Undergraduate- 2000 304,54 90 =~ 27408
student-performer (take 6700)
3. Consultant on the 16000 727,27 1,5 ~ 182
economic part Hours (at 6-hour
workingday)
Generally C,=30317 UAH

B). The additional salary of C4 developers is calculated as (10... 12)% of the

value of their basic salary, i.e.:

3, =a-3, =(0,]..0,12)-3, . (5.2)

Accept that a = 0.1. Then for our case we get:
Ce= 0.1 x30317 =3031.7=3023 UAH
C). Accruals on the wages of theyzp o developers (researchers) are

calculated by the formula:

B
H3I,, =(3, +3,) —, 5.3
=G0 43070 (5.3)

where B is the rate of compulsory single contribution to state social insurance,
%. B =22%. Then:
NZN,,= (30317 +3032) x 0.22 = 7336.78 = 7337 UAH
D). Depreciation of fixed assets A, which were used in the performance of

this work:

A= T UAH, (5.4)
100 12

where C — total book value of fixed assets, UAH;

H a — annual rate of depreciation. For our case, we can assume that H, =

(5..25)%:
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T — the term of use of fixed assets, months.

The calculations made are summarized in table 5.5.

Table 5.5 — Calculationofdepreciation

Name Book | Depreciatio | Termofuse, | The amount of depreciation,
Equipment value, nrate, % miss. UAH
premises, etc. UAH.
1. Computer 60000 25 3.5 (at 60% 2625
equipment, usage
equipment, etc.
2. University 20000 4 3,5 with 15% 35
premises, usage
departments
Just A =2660 UAH

D). The cost of materials M is calculated by the formula:
M=) H; -I;-K; - 3 B; - I[, UAH, (5.5)
1 1

where Hi — material consumption of the i-th name, kg; C 1 — the cost of the
material of the i-th name; K ; — coefficient of transport costs, K., = (1,1... 1,15); Bi
— mass of waste material of thei-th name; C._the price of waste material of the i-
th name; n — the number of types of materials.

E). The cost of components K is calculated by the formula:

1

where H and — the number of components of the i-th type, pcs.; C and — the

price of components ofthei-th type; K i — coefficient of transport costs, K ,,q = (1,1

... 1,15); n — the number of types of components.

During the work, the total cost of materials and components amounted to

approximately 1500 UAH.
G). The cost of power electricity B, is calculated by the formula:
_BII-®-K,
e Kﬂ

where B — cost of 1 kWh. electricity, in 2022 at = UAH 3.0 / kW;

B (5.7)

b

[T — installed power of the equipment, kW; P = 1.2 kW;
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® — the actual number of hours of equipment operation, hours.
Accept that F = 220 hours;
K,- power utilization factor; K,< 1 =0.79.
K, — efficiency, K4 = 0.66.
Then the cost of power electricity will be equal to:
B-II-®-K_  3-1,2-220-0,79
T K, 0,66

a

B =948 UAH.

). Other expenses Bjcan be taken as (50... 300)% of the basic salary of
developers, i.e.:
B = (0.5....3) x C,. (5.8)
For our case, we get:

Biww= 1.2 X 30317 =36380.4 =~ 36381 UAH.
K). The sum of all previous items of expenditure is the cost of performing our
work (directly by the developer-undergraduate) — B.
B =30317+ 3032 + 7337+ 2660 + 1500+948 + 36381 = 82175 UAH.
L). The total costs of development and possible implementation of the

intelligent module B,,. developed by us are calculated by the formula:

B, =—, (5.9)

where 1s the coefficient that characterizes the stage (stage) of this work. It can be

assumed thatp =~ 0.8 [28], since the work needs minor refinement.

80183
Then: B, = 0.8 =102718,75 and UAH (103 thousand UAH).

That is, the projected total costs for the development and possible
implementation of the intelligent module "Batch packaging" developed by us for
automated printing of tags in the information system "PlasmIS" are approximately

103 thousand UAH.

5.3 Calculation of the economic effect of the possible commercialization of

Development



73

The economic effect of the introduction and possible commercialization of
the developed intelligent module "Batch packaging tags" for automated printing of
tags in the information system "Plasmas" is explained by its much better
functionality. Therefore, our development can be implemented on the market
somewhat more expensive than similar development functions. So, if similar
developments in 2022 cost about 30 thousand UAH on the market, then our
development can be implemented for about 45 thousand UAH or 15 thousand
UAH more expensive.

Analysis of market capacity shows that today in Ukraine the number of real
users of such systems can be about 50 people annually. These are, first of all,
various industrial enterprises, ranging from medium to large, etc. Therefore, we
can expect an increase in demand for our development at least within 3 years after
its implementation.

That is, if our development is implemented from January 1, 2024 (since it
needs something to be improved), then its results will be revealed during 2024,
2025 and 2026.

The forecast of growth in demand for our development is by year:

a) 2024 — approximately +20 pcs. to the base year;

b) 2025 — +25 pcs. to the base year;

c) 2026 — +40 pcs. to the base year.

The possible increase in net profit that a potential investor can get from

commercialization, that is, bringing our development to the market, AIl, will be:

AHi=Z(AHo-N+H0-AN)i-7»-p-(l—%), (5.10)
1
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where C oA — improvement of the main quality indicator from the
implementation of development results this year. For our case, this is an increase in
the sale price of our development All,= 45 - 30 = + 15 thousand UAH;

N — the main quantitative indicator that determines the volume of activity
in the year before the implementation of the development results; N = 50 pcs.;

A N — improvement of the main quantitative indicator from the
implementation of development results. Such an improvement will be by year,
respectively: in 2024 — + 10 pcs., in 2025 +25 pcs., and in 2026 +40 pcs. (until the
base year 2022);

C, — the main quality indicator (i.e. price), which determines the volume of
activity in the year after the implementation of the development results, UAH; C .=
45 thousand UAH;

n — the number of years during which it is expected to receive positive
results from the implementation of the development; for our case, n = 3;

A — coefficient that takes into account the payment of value added tax;
A =0,8333

p —a coefficient that takes into account the profitability of the product. It is
recommended to take = (0.2...0.5); take = 0.5;p p

v — Income tax rate. In 2022-23 = 18%. In 2024, we also expect 18%.v
Then the possible increase in net profit of PA | for a potential investor

during the first year from the possible implementation of our development (2024)

will be:

AIl, =[15-50+45-10]-0,8333-0,5-(1—%) ~ 410 yew. UAH.

A possible increase in net profit of PA, for a potential investor from the

possible implementation of our development during the second (2025) year will be:

AT, :[15-50+45-25]-0,8333-0,5-(1—%) ~ 640 yew. UAH.
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A possible increase in net profit PA; for a potential investor from the

possible implementation of our development during the third (2026) year will be:
18
All, =[15-50+45-40]-0,8333-0,5-(1 —m) ~ 871 yew. UAH.

The present value of growth of all net profits from the possible
implementation of our development will be:

T ATL
=) l)t,(s.n)

1 (1+T

where — increase in net profit in each of the years during which the results of

the work performed and implemented are revealed, UAH; AII,

t — the period of time during which the results of the implemented work are
revealed, years. For our case, t = 3 years;

1 — discount rate. Accept = 0.10 (10%);1

t — the period of time from the moment of the beginning of the development
of the intelligent module "Tags batch-packaging" for automated printing of tags in
the information system "PlasmIS" to the moment of obtaining possible net profits.

Then the present cost of growth of all possible net profits of PE, which can
be obtained by a potential investor from the commercialization of our

development, will be:

410 640 871
IT= ~+ -+ 2
1+0,1) d+0,1)° @1+0,1)

~ 339 +481 +595 = 1415 thousand UAH

A possible increase in net profit of PA, for a potential investor from the

possible implementation of our development during the second (2025) year will be:

AT, :[15-50+45-25]-0,8333-0,5-(1—%) ~ 640 yew. UAH.

A possible increase in net profit PA; for a potential investor from the

possible implementation of our development during the third (2026) year will be:
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AT, =[15-50+45-40]-0,8333-0,5-(1—%)z871 yew. UAH.

The present value of growth of all net profits from the possible
implementation of our development will be:
AL

T+t
where — increase in net profit in each of the years during which the results of

[T =

(5.11)

the work performed and implemented are revealed, UAH; AII,

t — the period of time during which the results of the implemented work are
revealed, years. For our case, t = 3 years;

1 —discount rate. Accept =0.10 (10%);t

t — the period of time from the moment of the beginning of the development
of the intelligent module "Tags batch-packaging" for automated printing of tags in
the information system "PlasmIS" to the moment of obtaining possible net profits.

Then the present cost of growth of all possible net profits of PE, which can
be obtained by a potential investor from the commercialization of our

development, will be:

410 640 871
IT= ~+ -+
1+0,1) d+0,1)° @1+0,1)

4 ~339 +481 +595 = 1415 thousand UAH

The present value of PV investments to be invested to implement our
development: PV = (1.0... 5) X Ing,,.
For our case,

PV =(1.0...5) x103=2.5 x 103 =257.5 =258 thousand UAH.

We calculate the absolute effect of the possible investment E.
E.s = PP - PV, (5.12)
where PE — the present value of increasing all net profits for the investor

from the possible implementation of our development, UAH;
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PV — the present value of investments PV = 258 thousand UAH.
The absolute effect of the possible implementation of our development (with
a projected sales market) for three years will be:
E.s= 1415 —-258 = 1157 thousand UAH.
Since E,,s> 0, the commercialization of our development may be
appropriate.

Next, we calculate the internal yield E;, the investment:

E, :Tm‘/1+%—1, (5.13)
PV

where E abs — absolute effect of investments; E,,, = 1157 thousand rubles.
UAH;

PV — the present value of the initial investment PV = 258 thousand rubles.
UAH;

t— development life cycle, years.

Te=4 years (2023, 2024, 2025, 2026)

For our case, we get:

L= 4‘/1+121%—1= V1+4,4845 -1=13/5,4845-1=1,53-1=0,53 =53%.

Next, we determine the minimum yield, below which it will not be
profitable for a potential investor to commercialize our development.
The minimum yield or minimum (barrier) discount rate of T pies 1S
determined by the formula:
Ty = d+ 1 (5.14)
where d is the weighted average rate on deposit transactions in commercial
banks; in 2022 in Ukraine d = (0.10...0.12);
f — an indicator characterizing the riskiness of investments; f = (0,05...0,30).

For our case, we get:

Tmin=0.12 +0.30 = 0.42 or T i, = 42%.
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Since the value of E in = 53% > ,;, t=42%, a potential investor, in
principle, may be interested in financing and commercializing the intelligent
module "Batch Container Tags" developed by us for automated printing of tags in
the information system "PlasmIS".

Next, we calculate the payback period of funds invested in the possible
commercialization of the intelligent module "Batch-packaging tags" developed by
us for automated printing of tags in the information system "Plasmis".

The payback period T 1s calculated by the formula:
T,=—. (5.15)

For our case, the payback period of T, funds will be:
1

T, 0.53 =1,89 years < 3 years,

which indicates the potential feasibility of commercializing the intelligent
module "Batch packaging tags" developed by us for automated printing of tags in
the information system "Plasmas".

Next, a simulation of the dependence of the internal yield of invested
potential investments on the level of inflation in the country is carried out. As you
know, in the coming years, unfortunately, a high level of inflation is predicted
(within 30% and above), which is caused by Russia's military aggression against
Ukraine.

Taking the inflation rate of 30%, we get:

410 640 871
IT= ~+ -+
(1+0,3)° (1+0,3)" (1+0,3)

4 ~ 243 +291 +305 = 839 thousand UAH

Then the absolute effect of the possible implementation of our development
in three years will be:
E..s= 839 —258 = 581 thousand UAH.

The internal yield of E;, the investment will be:

E, :T»<1/1+—Ea6° -1
PV
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where E abs — absolute effect of investments; E,,, = 581 thousand UAH;
PV — the present value of the initial investment PV = 258 thousand UAH.

E = 4/“%_1: 415 2,2520 —1 = 4[3,2520 — 1 = 1,343 — 1 = 0,343 = 34,3%.

60

50

4dlllllllll

Thresholdof 42%

30

B 10%-iHdnauisa
20

B 30%-iHbnAauina

10

0

BHYTpilWHA AOXiAHICTb BKNAAEHMUX iHBECTULN, %

Figure 5.1 — Modeling the dependence of the value of internal field potential
investments from the level of inflation in the country

Analysis of the graph in Figure 5.1 shows that at an inflation rate of 10%,
the value of the internal return on investment is E in = 53%, which is greater than
the threshold value of mines = 42% and therefore the commercialization of our
development may be appropriate; at an inflation rate of 30%, the value of the
internal return on investment invested in the commercialization of our
development is Et, = 34.3%, which is less than the threshold value of e T =
42%, and therefore the commercialization of our development (under the current
conditions) will be problematic for the investor. To make a final decision, it is
necessary to carry out additional justifications and calculations (for example, to
reduce the level of risk taken, to raise the price of implementation of our

development, etc.).
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The results of the performed economic part of the master's qualification

work are tabulated:

investments, years

Indicators Specifiedinthe Achieved in Conclusion
TOR master's degree
qualification work
1. Development costs No more 103 thousandrubles. UAH. Achieved
120 thousand
rubles. UAH
2. Absolute Not less than 1157 thousand UAH Performed
the effect of the 1100 thousand
implementation of UAH (for three
development (in the years)
future value of money),
thousands of UAH
3. Internal notlessthan 42% 53% Achieved
returnoninvestment, %
4. Payback period of upto 3 years 1,89 yearsold Performed

Thus, the main technical and economic indicators of the intelligent module

"Batch packaging tags" developed by us for automated printing of tags in the

information system "PlasmIS",defined in the terms of reference, have been

completed.
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CONCLUTIONS

The completed master's qualification work is devoted to the automation of
the process of printing labels from the "Batch-container labels" module of the
"PlasmIS" information system. During the development of this intelligent module,
the main attention was paid to the practical implementation of the universal
method of printing tags, which includes printing tags with relevant data on paper of
different sizes (formats A4, 100x100 mm, etc.).

An information model of automated tag printing was developed, as a result
of which the relation of the tag printing model was presented in the form of a
database scheme. A model of the product type knowledge base of the "Party-
Container Tags" module has been developed, which provides an automated tag
friend for any combination of data based on sets of production rules, predicates,
functions and operators. A diagram of use cases and a sequence diagram of the
unit's processes were developed and presented in the MCR. The choice of a
technological environment for the development of an intelligent module is
substantiated, the relevant software was obtained and successfully tested in
production conditions.

The developed system is economically beneficial and, according to

calculations, can bring an absolute income in the amount of UAH 1,157,000.
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Attachment A(mandatory)

BinHubkuil HaIlOHAIBHUNM TEXHIYHUN YHIBEPCUTET

(HOBHC HauMCHYBaHHs BUIIOI'O HABYAJIBHOI'O 3a1<naz[y)

dakynpTeT IHTENEKTYyaTbHUX 1HPOPMAIIITHIX TEXHOJIOT1H Ta aBTOMAaTH3AaIll1

(HafIMCHyBaHHS CTPYKTYPHOTO i APO3ALILY)

Kadenpa aBromaTu3aniii Ta iHTeNEKTyaqbHUX 1HYOPMAIIITHIX TEXHOJIOT1H

(HaliMEeHyBaHHS BUITYCKOBOI Ka(eapu)

3ATBEPIXKXVYIO
3aBinyBau kadenpu AIIT
1.7.H., npod. O.B. bicikano

(nionuc)
“ 7 2022 p.

TEXHIYHE 3ABJAAHHSA
Ha MaricTepchKy KamiQikaliiHay poooTy

«DEVELOPMENT OF THE INTELLIGENT MODULE "TAGS ABOUT
BATCH AND CONTAINERS" FOR AUTOMATED PRINTING OF TAGS IN
THE "PLASMIS" ERP SYSTEM»
08-02.MKP.000.11.000.T3

KepiBHuk Marictepchkoi kBasidikariiii-
HO1 po0OTH
J.T.H., Ipod.

O.B. bicikano
(nionuc)
29

[13

2022 p.

Po3pobus ctynent rp. 1AKIT-21m
B. 1O. CrapxxuHCchbKuii

(nionuc)
“ » 2022 p.
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Biaaunsg 2022

1. [TincTaBa 1151 IpoBEEHHS POOIT

[TincraBoto st BUKOHaHHS poOoTH € Haka3 Ne  mo BHTY Big «_ »

2022 p., Ta inguBiAyanbpHe 3aBaanHsg Ha MKP, 3aTtBepkene npotokonom Ne
3acimanus kadeapu AIIT Big «_ » 2022 p.

2. I[)Kepena pO3pO0OKHU:

B.1O. CTap)KI/IHCBKI/II/I O.B. Bicikano. «Po3ButokiHpopmariiitHoicucreMu
“IIna3mIC” Ha OCHOBIMOPIBHSHHS 3 aHAJIOTAMH, »

B MartepianukondepenIiii «Mooab B HayIll: JOCTIKEHHS, TPOOIeMH,
nepcnexktuu (MH-2022)y», Binawnms, 2022. 3. Mera 1 npu3HadeHHsT pOOOTH
[TinBuIiieHHs piBHSA aBTOMAaTH3alll1 APYKY OIpOK 1 00Ky BIAMOBITHUX JaHUX
IUIIXOM po3po0ku Moayis “bipku nmapTis-tapa” ajis 1ir04oi iHGopMaliitHot
cuctemu "IlmazmIC".

Crapxxuncekuii, B.; bicikamo, O. Po3pobka moayns “lltpux-koau” B
iHpopmamiitHiicuctemi  “IImasmIC”. LI HTKII BHTY. ®akynbreT
1HTeNeKTyalbHUX1HGOPMALIMHUXTEXHOJIOT1M Ta aBTomatu3arlii, Ukraine,
feb. 2022.

Crap>KUHCBHKH, B.; Bicikano, O.Mogens
aBTOMATH30BaHOTOO0IIKyMaTeplaIbHUXPECYPCIB y ERP-cuctemi
“ITnazMIC”. 11-Ta MixHapoHaHayKOBO-TEXHIYHAKOH(EePEeHIIis

«HOOPMAIIMHI CHUCTEMU TA TEXHOJIOI'II ICT-2022» 22-25
muctomana 2022. Xapkis.

4. Buxigni naHi 175 IpOBEICHHS POOIT:

METOO0JIOTIYHA Ta TEXHOJIOTIYHA CYMICHICTh IHTEJICKTYyaJlbHOTO MOIYJIsS
3nitouoro Ha mianpueMcTBi [IpAT “IlnazmaTex”ERP-cuctemoro "l[1nazmIC";
MoJIeTh 0a3H 3HaHb — CHCTEMa POAYKIIii;

aBTOMaTH3allisd JpyKy OIpoK s OyIb-IKUX KOMOIHAIM BUPOOHUUUX
TaHHX;

TEXHOJIOTIYHI 3aco0M IS MporpamMHOi peamizaimii moxyis — JavaScript,
jQuery, Oracle APEX.

5. Meroau nochiaKeHHS:

CUCTEeMHMI aHaJli3, METOU 1HXKEHEpii 3HaHb, 30KpeMa mo0y10Ba MOJeli 3HaHb Ha
OCHOBI CHCTEMHU MPOAYKIIiH, aHani3013HEeC-MPOIECiB Ha BHUPOOHHUITBI, 00 €KTHO-
OpPIEHTOBAaHE MPOEKTYBAHHS, METOIN KIIE€HT-CEPBEPHOI PO3POOKH MPOTPAMHOTO
3a0e31eueHHs.

6. Etanu po6oTu 1 TepMiHU X BUKOHAHHSA

a) AHaI3 TIPEAMETHOT OOJTACTT .vvevenevereeerieeriieeeeirreeerevieeennneens =

b) PO3POOKA THTEPDEHCY .....vveeeriieeiiiieeeiieeciee et e =

c) Peamizamiss  oOpoOku  gaHux(penaryBaHHs, BHUJAJICHHS,
JIOTaBaHHS ) —

d) Po3p061<a (GYHKIIOHATY JPYKY OIPOK. .eeieerieeeiieeeerieeeniieeenns —

7. OuikyBaHi pe3ynbTaTH Ta MOPAIOK peatizarii
OTpuMaHHs CUCTEMH JPYKY OIpOK 3 mapTii-Tapu.
8. Bumoru 10 po3po0IieHoi JoOKyMeHTaITi1
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[TosicHroBanbpHA 3amucka oopMiieHa Yy BiAMOBITHOCTI 10 BUMOT « METOTUIHUX
BKa31BOK JI0 BUKOHAHHS Ta O(DOPMIICHHSI MariCTepChKUX KBaTi(PiKaIiiHUX pooOIT
JUISL CTYICHTIB crierianbHOCTI 151— «ABTOMaTH3allis Ta KOMITIOTEpPHO—1HTETPOBaHI
TEXHOJIOT1i»

9. IMopsimok mpuiiManHs podoOTH

| BAY(CH 115051707 BcT: D¢ (o W . .2022p.
[TouaTox po3pobku «__» 2022 p.
['pannuni Tepminu Bukonanus MKP «_» 2022 p.

Po3po6us crynent rpynu 1 AKIT-21m CrapxuncbkuiiB.1O.
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select bc.bc _id, bc.bc obi ts, bc.bc itpt, bc.bc ist, bc.bc grp, dgrp.dic_sna

me bc grp name,

itm.itm id,

itm.itm name ukr f,

drst.dic_sname bc rec st name,

dt, ipk.dic_sname,

pck.pck name,
-—-bc.bc_ count,

barcode dm.calcCount4Barcode (p_bc id => bc.bc id)

bc.bc ius,

lower

test vstarzhynskyi.GetBarcode4BcId(p bc id => bc.bc id)

itpt.itpt name2 f as itpt namef,

itpt.itpt

ist.ist num, ist.ist name ukr f, itm.itm itmg, pck.pck id,

(bc.bc_rec _st) bc st low , bc.bc rec dt,

pltec_common.GetDprFullName (ca.dpr id, p_delim => '—

>', p_type =>T7)

(select ius c.ius_id from item unit storage ius c where ius c.ius itm

as itpt ca, unt.unt sname,

.itm id and ius_c.ius_unt = itm.itm unt and ius_c.ius coef = 1)

bc.bc_st, bst.dic _sname bc_st name

from barcode

inner
inner
inner
inner
inner
inner
inner
inner
inner

inner

join
join
join
join
join
join
join
join
join

join

vm_item part itpt on itpt.itpt id = bc.bc itpt
vm _item itm on itm.itm id = itpt.itpt itm
vm_ca ca on ca.dpr_id = itpt.itpt ca

vm_item storage ist on ist.ist id = bc.bc _ist

item unit storage ius on ius.ius id = bc.bc ius

left join v_ddn bc grp dgrp on dgrp.dic value = bc.bc grp

where 1

=1

/*filter condition begin*/

#=filter Dbc spc subdpr#

#=filter bc group#

#=filter Dbc date#

#=filter Dbc itm#

#=filter Dbc num#
#=filter Dbc pck#

#=filter Dbc ist con#

#=filter bc spc#

#=filter Dbc rec date#

as bc_ count,

ius_n,

v_ddn_itpt kind ipk on ipk.dic_value = itpt.itpt kind

dis ndi.v _ndi packing ur pck on pck.pck id = ist.ist pck

dis ndi.v_ndi unit ur unt on unt.unt id = ius.ius_unt

dis pltec.v_ddn bc st bst on bst.dic_value = bc.bc_ st

as barcode val,

dis pltec.v_ddn rec_st drst on drst.dic value = bc.bc rec st

ius.ius_name, bc.bc dt, bc.bc seal, bc.bc comment, bc.bc rec st,

itm



#=filter bc rec st#

/*filter condition end*/
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Attachment C(mandatory) - The function of generating barcode

function GetBarcodedBcId (

p_bc idbarcode.bc id%type,
p_type varchar?2 default null -- 'codell28'

) return varchar?

Is
1 result varchar2 (4000) ;
begin
select 'P' || bc.bc itpt [| 'S'" || bc.bc ist || 'B' || bc.bc _id as barcode

into 1 result
from barcode bc
where bc.bc_id = p bc id;

if p type in ('codel28') then
select barcode dm.Code 128 (A =>1 result) as barcode 128
into 1 result
from dual;
end if;

return 1 result;
exception
when others then

raise application error (-20000,
dis sys.dis message util.get message (msgCOMMON EXCEPTION,
'test vstarzhynskyi.GetBarcode4BcId',
chr(10) || 'p bc id = " || p bc id || dbms utility.format error stack ||
dbms utility.format error backtrace));
end;
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Attachment D(mandatory) - The generating generating code

$div = $( <div class="div_box" id="print_tag"
style="display: flex; flex-direction:column; align-items: center; width: 100%;
font-size: 9pt;">
<div class="firm_code_div" style = 'display:flex; flex-
direction:row; justify-content: space-between; width: 100%;'>

<div class= style = 'display: contents; align-items:
end; width: 100%;'>
${value_img}
</div>
</div>

<div class="ITM NAME PRINT" style='display:flex; flex-

direction:row; justify-content:flex-start; width: 100%;'>
<div style="width: 30%; text-align-last: left; border:

solid; border-width: thin; " class="">
<div class="row_stl">${lang('Hazea i mapka')}</div>
</div>
<div style="width: 70%;text-align-last: left; border:
solid; border-width: thin;">

<div style="font-weight:bold; display: flex; align-items:

center; padding-left: 3px; height:100%; width: auto”
class="tag_valuerow_stl">${nvl(element.itm_name_f, '')}</div>
</div>
</div>

<div class="ITPT_NAME PRINT" style='display:flex; flex-
direction:row; justify-content:flex-start; width: 100%;'>
<div class="" style="width: 30%;text-align-last: left;
border: solid; border-width: thin;">
<div class="row_stl">${'N ' + lang('napTii')}</div>
</div>
<div style="width: 70%;text-align-last: left; border:
solid; border-width: thin;">
<div style="font-weight:bold; display: flex; align-items:
center; padding-left: 3px; height:100%; width: auto”
class="tag_valuerow_stl">${nvl(element.itpt_num, '')}</div>

</div>
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</div>
<div class="IST NAME PRINT" style='display:flex; flex-
direction:row; justify-content:flex-start; width: 100%;'>
<div class="" style="width: 30%;text-align-last: left;
border: solid; border-width: thin;">
<div class="row_stl">${'N ' + lang('Tapu')}</div>
</div>
<div style="width: 70%;text-align-last: left; border:
solid; border-width: thin;">

<div style="font-weight:bold; display: flex; align-items:

center; padding-left: 3px; height:100%; width: auto”
class="tag_valuerow_stl">${nvl(element.ist_num, '')}</div>
</div>
</div>

<div class="BC_COUNT PRINT" style='display:flex; flex-
direction:row; justify-content:flex-start; width: 100%;'>
<div class="" style="width: 30%;text-align-last: left;
border: solid; border-width: thin;">
<div class="row_stl">${lang('KinbkicTb"')}</div>
</div>
<div style="width: 70%;text-align-last: left; border:
solid; border-width: thin;">

<div style="font-weight:bold; display: flex; align-items:

center; padding-left: 3px; height:100%; width: auto”
class="tag_valuerow_stl">${nvl(element.bc_count_kg, '')}</div>
</div>
</div>

<div class="PACK PRINT" style='display:flex; flex-
direction:row; justify-content:flex-start; width: 100%;'>
<div class="" style="width: 30%;text-align-last: left;
border: solid; border-width: thin;">
<div class="row_stl">${lang('KinbkicTb B ynakosui,
wt')}</div>
</div>
<div style="width: 70%;text-align-last: left; border:
solid; border-width: thin; ">
<div style="font-weight:bold; display: flex; align-
items: center; padding-left: 3px; height:100%; width: auto”

class="tag_valuerow_stl">${nvl(element.bc_pack, '')}</div>
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</div>
</div>
<div class="BC_DT PRINT" style='display:flex; flex-
direction:row; justify-content:flex-start; width: 100%;'>
<div class="" style="width: 30%;text-align-last: left;
border: solid; border-width: thin;">
<div class="row_stl">${lang('faTa')}</div>
</div>
<div style="width: 70%;text-align-last: left; border:
solid; border-width: thin;">
<div style="font-weight:bold; display: flex; align-items:
center; padding-left: 3px; height:100%; width: auto" class="tag valuerow_stl">
${nvl(kendo.toString(kendo.parseDate(element.bc_dt), "dd.MM.yyyy"), '')}</div>
</div>
</div>
<div class="SPC_NAME PRINT" style='display:flex; flex-
direction:row; justify-content:flex-start; width: 100%;'>
<div class="" style="width: 30%;text-align-last: left;
border: solid; border-width: thin;">
<div class="row_stl">${lang( 'NpauiBHuk')}</div>
</div>
<div style="width: 70%;text-align-last: left; border:
solid; border-width: thin;">

<div style="font-weight:bold; display: flex; align-items:

center; padding-left: 3px; height:100%; width: auto”
class="tag_valuerow_stl">${nvl(element.spc_name, '')}</div>
</div>
</div>

<div class="ITPT_CA PRINT" style='display:flex; flex-
direction:row; justify-content:flex-start; width: 100%;'>
<div class="" style="width: 30%;text-align-last: left;
border: solid; border-width: thin;">
<div class="row_stl">${lang( 'MocTavanbHuk"')}</div>
</div>
<div style="width: 70%;text-align-last: left; border:
solid; border-width: thin;">
<div style="font-weight:bold; display: flex; align-items:
center; padding-left: 3px; height:100%; width: auto”

class="tag_valuerow_stl">${nvl(element.ca_rcv, '')}</div>
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</div>
</div>
<div class="NEXT_STAGE PRINT" style='display:flex; flex-
direction:row; justify-content:flex-start; width: 100%;'>
<div class="" style="width: 30%;text-align-last: left;
border: solid; border-width: thin;">
<div class="row_stl">${lang( 'HacTynHuit eTtan')}</div>
</div>
<div style="width: 70%;text-align-last: left; border:
solid; border-width: thin;">

<div style="font-weight:bold; display: flex; align-

items: center; padding-left: 3px; height:100%; width: auto”
class="tag_valuerow_stl"></div>
</div>
</div>

<div class="DUST PRINT" style='display:flex; flex-
direction:row; justify-content:flex-start; width: 100%;'>
<div class="" style="width: 30%;text-align-last: left;
border: solid; border-width: thin;">
<div class="row_stl">${lang('%"' + ' nuny')}</div>
</div>
<div style="width: 70%;text-align-last: left; border:
solid; border-width: thin;">

<div style="font-weight:bold; display: flex; align-

items: center; padding-left: 3px; height:100%; width: auto”
class="tag_valuerow_stl"></div>
</div>
</div>

<div class="STAMP PRINT" style='display:flex; flex-
direction:row; justify-content:flex-start; width: 100%;'>

<div class="" style="width: 30%;text-align-last: left;
border: solid; border-width: thin;">

<div class="row_stl">${lang('WTamn BTK')}</div>
</div>

<div style="width: 70%;text-align-last: left; border:

solid; border-width: thin;">
<div style="font-weight:bold; display: flex; align-

items: center; padding-left: 3px; height:100%; width: auto”

class="tag_valuerow_stl"></div>



</div>
</div>
<div id="'barcode'

</div>7);

class="barcode"></div>
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