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Applications that provide online services are becoming more popular every day and a part of desktop apps
respectively decrease. The search of information, processing documents, creating images and even user games find their
place on the Internet. All these things are built on basis of the client-server data transfering model which nowadays is
main for most of modern applications starting directly from the web segment ending with mobile devices.

The problem should be talk about is low level of using online applications culture in favor of familiar desktop versions
of data processing applications. In particular it’s about text-processing tools. Despite the part of web applications
increase daily, the survey indicates that most part of researchers still prefer offline redactors for their work. Unfortunately
this approach does not ensure user’s data from corruption, it doesn’t provide an opportunity to cooperate for joint work
for researchers and bears lots of other risks which can be reduced by using online tools.

Considering all the above the main topic of the article is the use of client-server model in the development of referative
managers and some work-processes automatization. The client-server architecture, actual problems of science works
processing sphere and some tools for text-processing are considered in the article.

ONAFT Reference Manager project based on client-server architecture and developed to eliminate existing problems
of the sphere will be mentioned as well.
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Ll]oous éce binvi RONYIAPHUMU CINAIOMb O00AMKU, 30AMHI HA0A8AMU KOPUCHYBAYEE] NOCTY2U 8 PeAHCUMT OHAAUH, 4
Odoasi dodamkie wna IIK, 6ionogiono, smenuyemscs. Ilowyk ingopmayii, 0bpobnenus OOKYMeHmis, CMEOPeHHs
3006pasiceHb ma HA8IMb KOPUCYBAYLKI [2U 3HAX00AMb c80€ Micye 6 mepedxci Inmepuem. Bce ye no6yoosano na ocrogi
KaieHm-cepgeproi modeni nepedaui oanux. Taxa modenv, Hapasi, € 0A306010 6 apXimekmypi OLTbULOCMI CYYACHUX
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Odesaxux 3aco0ie 015l asmomamu3ayii popmamyeants mexkcmogux OOKYMeHmIs.
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Taxoorc, y cmammi 6y0e posenanymo npoekm ONAFT Reference Manager, no6yoosanuii Ha 0CHO8i Ki€eHmM-cep8epHoi

apximexmypu i po3poonenuil, 6e3n0cepedHbo, Olist YCYHEHHS iICHYIOUUX NPOOREM 2aLy3i.
Knrouoei cnosa: ORM, client-server, HTML, CSS, python, MVC

1. Introduction

Informational technologies playing the role in execution of scientific works with the help of electronic sources.
Thankful to informational technologies saving, processing and representing of information is fully automated. There are
some advances automated IT provide in processing scientific works. These are electronic sources with built-in text
redactors, the opportunity to find scientific publications in global web, documents’ export into preferred format and free
access to scientific works.

The automated scientific works-processing system is an electronic source that permits the sciencemetrics-specialists
open access to some tools and applications to process the documentation in their sphere. Main steps in developing the
platform for documents processing are determining structure aims and State Standard for preparing and formatting
documents, creating the tool-kit, creating a pattern for publications edition and developing of user-friendly interface.
Besides there are steps in developing web-application at all that can not be avoided. These are analysis of problem sphere,
creating the site prototype, developing the main page and if necessary the other pages design, programming the
functionality, testing the product in different environments and browsers. In detail Figure 1 represents these steps.

Main references systems of that kind are Mendeley, Citation Machine, MikTEX and Edanz Author-Path. And almost
all of them can not be used in Ukraine for several reasons. Main reason is the orientation of that systems on English-
speaking users and West State Standards, which are not applicable in Ukraine.

To solve the problem the decision is to create some local ukrainian source which can provide essential functions and
avoid all the problems existing in analogous software.

The client-server model is, at the moment, the main architectural solution when creating any web application. Such
an architectural solution, however, complicates the development process. The software developer needs to consider more
features of the work and interaction of different components among themselves.
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Figure 1. Web-application development steps [8]

The main idea of the client-server architecture is to divide the application into indivisible parts in order to distribute
capacities between several hardware units to increase the total capacity of the application - it was also implemented in the
above-mentioned project. The external APIl-interface transfers information to the client-independent application via
REST-requests. The application backend by it’s turn provides such an API which is a kind of layer between the database
and external aggregation systems. To provide the necessary level of security in the developed application, a certain bundle
is used: the organization of sessions between the client and the server and the system of web tokens that confirm the
current session.

2. Formulation of problem

The main goal of this work is to create software based on a client-server model that will provide an opportunity for
users to make scientific works according to the state standards of Ukraine, while avoiding the existing shortcomings of
analogous programs.

To achieve the goal the following tasks were set and solved:

e analyzing problems of the subject area

e analyzing existing analogues
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e analyzing development tools

e developing a software product that corresponds all the set requirements

3. Materials and Methods

To study the problem, a systematic approach was applied, an object-oriented approach was used to build the
information model of the system, a relational approach was used to create the database using ORM technologies.

To create a web application, the following server-side technologies were used: PostgreSQL - a free open source
database server which is the best solution for creating relational databases; PyCharm - as a development environment for
the Python language - was used to develop the server part of the application; Php Storm - as a development environment
for the TypeScript language used to develop the client part of the application. The business logic of the application is built
using the Python-framework Flask. The client part was developed with a set of tools for creating a high-quality modern
Internet resource. The process of creating a web application is rather time-consuming. To create the project technologies
such as the bundle of HTML5, CSS3, the Angular 5 and Bootstrap frameworks, as well as the JQuery library were chosen.

4. Main part

The ONAFT Reference Manager project was implemented as a RESTful API. The main idea of this approach is to
build a distributed information system by publishing abstract resources, issuing identifiers to them, identifying a number
of simple operations over them, and linking these resources with links. The essence of this approach is that the transfer
of the application state occurs via the HTTP protocol using methods, the main ones of which are: GET, POST, PUT,
DELETE. Such requests coming from the client part uniquely tell the server what the user wants to do.

4.1 Server side tools

Flask Framework is a platform for Python that provides the ability to develop web applications in Python. This is a
microframework, that is, an application framework that allows to implement basic functions. If it is necessary to expand
the application, third-party libraries can be used as if they are supported by the framework itself.

Flask is licensed under the terms of the BSD (Berkeley Software Distribution License) license, is a free open source
software which may be freely altered by the community.

The Python language, with its appearance, quickly spread to the software developers community. This is due to its
versatility, including Python is suitable for writing Web servers. However, for a long time, many Python-based web
applications users were limited in choosing web servers that could be used with applications. Usually, developers are
limited to support one-way connection to a web server. Some applications could use the CGI (Common Gateway
Interface) or Fast CGI protocol, others were tied to the Apache mod_python module, and some applications were generally
able to support an API that is specific to one server only. Such situation slowed down the spread of web applications
written in Python. For this reason the Web Server Gateway Interface WSGI appeared.

The main goal of the protocol development was the choice of frameworks for the development of web-applications
from the selection of web-servers. This allows developers to focus on their tasks and distinguishes WSGI from other
communication protocols with the server.

In terms of WSGI, the web-application is divided into two parts: a server (gateway) and a direct application (a
framework for creating applications). To access the application, the server part uses an object call (function, method,
class, or instance of the class with the __call__ method). Also, WSGI allows you to create intermediary applications that
are an application to a web server and server for a web application. Such intermediaries can be used to pre-process requests
for the application or to further process it replies. Thus, the server invokes the application for each HTTP-request assigned
to it. [1]

User Input Updates

Figure 2. MVC programming-pattern.[9]

Modifies

There is a Werkzeug Python library to support the WSGI protocol. This library is easy to use, since it provides the
ability to test the created application in a web browser window, simplifies the use of request objects (request / response
objects), automatically restarts the server, with changes in the code of the application.
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The server for this application is implemented using the MVC (Model-View-Controller) model. That is all application
management is divided into three parts: model, presentation, controller.

e  Model - objects that represent data and react to class-controller commands by changing their state.

e  View - Interface and display of data according to model state changes.

e  Controller - business logic of the product; user interpreter.

The main purpose of using this approach is to differentiate the business logic of the application and its visual display.
Using this pattern increases the versatility and transparency of the code.

An example of a user account table is an illustration of the work of this pattern. To begin with, create a data model
that is associated with the representation of the essence in the database used. Here you can specify the name of the entity,
the fields and their data type, assign the primary and secondary keys, and set the values of some of the default settings.

The main feature of the project is an ORM technology. The technology is the most widespread and the most rational
solution for organizing databases for work inside applications at the moment.

Objectl
Object2

Figure 3. ORM working principles

ORM is a programming technology that links the essence of a database to the concepts of object-oriented programming
or transfers the work of a database from the usual sgl-queries to the principles of object-oriented programming languages.
Thus, the database entities when developing are ordinary classes in programming, which makes it much easier to work
with them. ORM creates a virtual object layer between the database and the application, which allows to work with the
entities of the database as with objects in the classical sense. When using this technology there is no need to make requests,
account the peculiarities of the dialects or various database management systems. The code becomes universal, and it
does not matter which storage for an application data will be used. If it is necessary to make some changes, that can be
made quickly using only the programming skills, and further conversion of the code into the sgl-requests completely falls
on the ORM client. Also if necessary, the database can be quickly transferred to another DBMS without loss of
performance and without any significant changes to the software code.

Of course, it's worth noting that the relational model is much more detailed than the object model, but this is the
advantage of the object-oriented approach. That can be explained by the fact that several tables can be used to store one
object in the relational database which the object model allows to avoid.

Relational database management systems do not have inheritance - a completely native paradigm for programming
languages. The objects can be compared not only by comparing the values of their separated fields, like the purely
relational approach, but the comparison operator may be applied to objects directly.

Using the ORM technology in this application eliminates the developer’s need to work with sql-requests directly
which can lead to errors in the code.

In the given project the SQLAIchemy - an ORM-framework provides the database-add-on connection.

SQLAIchemy is a library for the Python programming language, designed to solve object-relational mappings. This
library allows to establish the association between user-created Python-classes and the tables in the database. The entities
of these classes (objects) associate with the rows in the corresponding tables. The specified library includes a system that
explicitly synchronizes all changes in the state between objects and their corresponding table rows, and, in addition,
expresses queries to the database according to the rules created by the user classes and the links between them. [2]
SQLAlIchemy is implemented under the MIT license and is a free open source software.

A feature of the SQLAIchemy functioning approach is that the library represents each layer of database interaction as
a multifunction API, which, for its part, divides tasks into two categories - Core and ORM. The Core implements
interaction with the database through the Python Database API (DBAPI), executing sql requests and managing the data
schema. Object-relational mapping is an adjunct over the kernel and is one of many possible layers of object abstraction.
The described approach is intended to draw the most benefit from each area of operation. The library allows to reduce the
number of steps of performing trivial tasks, and at the same time maximize database performance, as a result, it is possible
to execute thousands of requests in one call of the Python method. [3]
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4.2 Client side technologies.

HTML is a hypertext markup language for creating web pages. This language is interpreted by the browser and
displayed as a document in a convenient and understandable by human eye form. HTML is an integral part and basis of
virtually any web page. It is HTML that gives the content a certain sense, and it is realized by specially targeted tags.

Tags are special markers that browser interprets in a special way. Each system tag is responsible for a certain direction
of design and organization of contents for further interpretation by browser. That is, the title tag is responsible for
designating the title, paragraph for paragraph, the content of the tag for attaching the multimedia, interpreted by the
browser, as a picture, or video, or audio track, and so on. Consequently, each HTML tag intended to mark text information
provides some kind of meaning to the given information.

The browser builds the structure of the generated HTML-document and displays it according to the instructions given
to the file, named cascading style sheets and scripts. If the text markup of the document is built correctly, the browser
window displays an HTML page that contains all the written items.

Each HTML document follows a certain structure for correct interpretation by the browser. All basic rules that are
followed by the HTML language contain in a file type of the document that represents the XML document. The document
defines what tags, attributes, and their values correspond to a specific version of an HTML document.

For many years, HTML has evolved and still undergoes some changes. Nowadays the most current version is called
HTMLS5. First of all, HTMLS5 is a hypertext markup language, but unlike HTML and XHTML, is acquired a large amount
of features and fixed the main disadvantages.

The main benefits of the HTML5 language are the ability to make the code cleaner, and the document structure is
much better. The primary container of the previous version is completely replaced by the semantic elements represented
by HTML5. (Figure 2) In addition, the new version of the development of multimedia, now it is possible to listen to music
directly in the browser, with the ease of working with photos and images, with no help of third-party programs. The
features of the new version contain new field-types and automatic contents of the field checking. [4]

< header >

< nav >

< section >

e et
{ b1

< article > < aside >

v ,/
e

< footer >

Figure 4. The semantic model of creating an HTML-page.

Typically, web pages are created in conjunction with hypertext markup language and cascading style sheets. Using
the appropriate combination improves the appearance of the web page and provides necessary interactivity within.

CSS (Cascading Style Sheets) are used to describe the appearance of a document written in a markup language.
Typically, CSS is used to create and modify the style of elements of a web page written in HTML and XHTML languages.

The main purpose of creating the CSS was separating the logical structure of the web page description and the
appearance. Hence, the HTML language describes the logical structure of the web page, and CSS describes the appearance
of this structure. Such separation provides much more flexible appearance of the document control and avoids the code
parts duplication. CSS makes setting the web page, its individual elements in dimensions, colors, fields and indents, and
other changes in appearance possible.

It is important to understand that a CSS file is a plain text file that contains special instructions for describing the
appearance of an item and its positioning on a page. All stylistic rules are represented in the form of "property: value"
and applied to the selectors. [5]

CSS3 is the latest version of the cascading style sheet and expands and adds new features to the appearance of the
web page. The main benefits are the combination of background images and colors, adding shadows and transparency to
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blocks, new features for editing text etc. HTML and CSS is the basis of every web-site. Regardless the server or client
part development direction, this kind of connection understanding and using is mandatory. The given technology provides
the opportunity in creating modern, adaptive and interactive web-sources.

Associated technologies such as JQuery library and the Angular 5 framework are used to manipulate the elements of
a web page and provide visual effects to them.

JQuery is a library that specializes in JavaScript and HTML interactions. The library is designed to work with HTML
documents and separates behavior from the structure of a web page. At present, the given technology is very common in
different circles of specialists. The given library is a free software licensed by MIT. The jQuery syntax is designed to
make navigation more convenient by choosing DOM elements, creating animations, handling events, and developing
AJAX applications. JQuery also provides developers with the ability to create plugins at the top of the JavaScript library.
Using these objects, developers can create abstractions for low-level interaction and create animations for high-level
effects. It facilitates the powerful and dynamic web pages creation.

The main task of jQuery is to provide a lightweight and flexible tool for browser-addressing DOM objects using
selectors. The principle of jQuery is to use the class (function), which, when appealing, returns itself. So, it provides the
ability to build a consistent chain of methods. [6]

Angular is a framework from Google for creating Internet resources, primarily aimed at creating a one-page online
resource. By that cause it is the successor to the other AngularJS framework. Worth to be said that Angular is not a new
version of AngularJS, but a completely new framework. The framework has such a function as a two-way link, which
provides dynamic change the data in one place of the client part when changing the model data in the other part, templates,
routing, and the like. Unlike AngularJS, Angular uses the TypeScript programming language. [7]

ONAFT REFERENCE MANAGER

MOAIR 3 HAYKOBUMM BHAAHHAMMK FCenSCIONAFT

Hayxoso-neploauyni enaanna OHAXT

~ .

Figure 5. ONAFT Reference manager homepage.

5. Practical part

All the principles described in this article have been applied to the development of the ONAFT Reference Manager
project. The resource at the moment is fully Ukrainian-speaking.

The first version of the application was released in 2018. In the future, it is planned to translate the resource into
English and Russian and add a list of standards for processing documentation. It is also planned to realize the possibility
of authorization through other scientific resources, such as Scopus, Researcher, Orch.

The main feature of the project is ability to switch on or off the headers while making a publication if necessary. Every
publisher as every state has its own standards for any kind of publication. Reference Manager ONAFT provides the
Ukrainian standards for scientific articles.
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Also the resource provides saving the formatted document in a popular format, searching within document, inserting
indexes and some special symbols. All this is illustrated on Fig. 6.

KniovoBi cnosa aHrmincsK0H MOBOK +
Betyn x
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& ) Bcryn
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@) Marepiann i MeTonw AocnimpKeHs
@) Pesyneraty Ta ix oBroscperta

@) AnpoBayin pesynkTatie AocnigKeHsL

Figure 6. Headers selection example.

6. Results

The result of the development was a fully functional web application, primarily aimed at scientists of Odessa National
Academy of Food Technologies and Ukrainian state standards. First and foremost, the project is designed to solve
problems in the design of scientific publications, minimize routine activities during the preparation of scientific papers
for publication and reduce the mistakes in process.
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Anomauin: Posensioaromsca mexuiuni pivienHs 3 MOOepHI3ayii CmpyKmypu KOMAIIEKC)Y MeXHIYHUX 3aco0ie Kepyrouol
cucmemu 8unaproi cmanyii yykpoeozo 3aeo0y. Cucmema KepysanHs no6yo008ana sk aemomMamusosane pobove micye
(APM) onepamopa na 6asi xomn’romepa, mepexci MIKpONPOYeCOpHUX KOHMpOepie ma pe2yisimopie, 0amuuxie ma
BUKOHABUUX MeXaHizmis. Mepedca MIKponpoyecopHux KoOHmponepie ma pecyisimopié peanizosana Ha 0a3i
nepemeopiosaua MODBUS RTU — USB muny BIII-452. APM sxmouac makodic wum onepamopa 01s peanizayii
oucmanyitinozo pexcumy Kepysauus. @ponmanvna CMOPOHA WUMA CKAA0AEMbCA 3 080X naHenell, oe po3smaulo8ai
MIKpONpOYecopHi KOHMpoJepu ma pecyiamopu, a MaxkodiC Npuiaou, wo noKa3yloms, ma Op2aHu OUCMAHYIUHO20
KepysanHa (3a0asaui). Ha enympiwnix nawensx wuma po3mauiogana 2pyna MIKpOnpoYecopHux pecyiamopie ma
npunaoie cucmemu dtcugients. Cucmema Kepyeanus cnpoeKmosanad 3 GUKOPUCIAHHAM MIKPONPOYECOPHUX KOHMPOIIEPIE,
npunaoie i npoepam YKpaincbkozo GUpoOHUYMEA, OamuuKi6 ma GUKOHAGUUX MEXAHI3MIE iIMNOPMHO20 GUPOOHUYMEA.
Ivimayitine modeno8anus NPOBOOUNOCA HA CNEYIANI308AHOMY CMEHOT i3 3aCMOCYBAHHAM NPOMUCTIOBUX KOHMPOAEPI8 i
npoepam. Pezynomamu 0ocniodcens 3acmoco8ani 015 MoOepHizayii Kepyrouoi cucmemu yyKposoco 3ag00y.

Abstract: Technical solutions for modernization of technical facilities structure for control system of sugar plant
evaporator station are considered. Control system is built as an automated workstation (AWS) of the operator based on
the computer, microprocessor controllers and regulators network, sensors and actuators. The network of microprocessor
controllers and regulators is launched on the basis of MODBUS RTU-USB converter BIP-452 type. Workstation also
includes operator panel to implement remote control mode. Shield's front side consists of two panels within located
microprocessor controllers and regulators and remote controls (reference-input element). Group of microprocessor
regulators and power supply devices are located on the internal panels. The control system is designed using
microprocessor controllers, devices and programs of Ukrainian production, sensors and actuators of imported
production. Simulation modeling was conducted on specialized stand with the use of industrial controllers and programs.
The results of research were used to modernize the control system of the sugar factory.

Kaiouosi ciioBa: Crucrema aBTOMaTHYHOTO KEpyBaHHS, aBTOMaTH30BaHe poOoUe MicCIle oneparopa, MiKpOoIpolecOpHHUi
KOHTpOJIep, BUIIapHa CTaHIisl, I[yKPOBUI 3aBOI.
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