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AHOTAIIISA

[Tpu po3pobui iHpopmatiiiHoi cuctemu «OcoOUCTU KablHET MENIKaHIIs MicTa
Binauns» Ta BUKOHaHHI MaricTrepchbkoi poOoTH Oylno MPOaHaIi30BaHO I1CHYIOUI
aHaJIOTU Ta iX 3aCTOCYBaHHS, BU3HAYEHO OCOOJIMBOCTI Ta POJib OOPOOKM MaHUX Y
Takux 1HQopMariiHux cucremax. IIpoaHamizoBaHO OCHOBHUN  (PyHKIIIOHAI
iH(OpMaIIHHUX CHCTEM, Ta pOo3pOo0JICHO MporpamMHe 3a0e3nedeHHs. bymo po3pobieHo
iH(popmaniiiny cucteMy «Ocobuctuii kabiHeT MemkaHis wmicta Binauns». bymno
MPEJACTABICHO MIACUCTEMY, SKa J03BOJISIE OIUIAYyBAaTH KOMYHAJIbHI PaxyHKH,
J0JIaTKOB1 paxyHKH, CTBOPIOBATU €JIEKTPOHHI METHIIl, CTBOPIOBATH T'OJOCYBAHHS Ha
HOBOBBEJICHHA y O0O0'€IHaHHSX CIHIBBJIACHUKIB 0ararokBapTUpPHUX OyJMHKIB
KOPUCTYBayiB, MEPErJisiJl CTATHCTUKHU, (POpyM, Npua0aHHS KBHUTKIB Ha KYJbTYpHI
3axoau wmicta Binaumi. [Hdopmariiiina cucrema «OcoOUCTUH KaOlHET MeEIIKaHI
Micta BinHuis» mae 3pyunuit iHTepdeic 1t KopuctyBadiB. BukoHaHO TecTyBaHHS
PO3pO0JICHOT0 MPOrPaMHOTO 3a0€3MEUCHHS.

Po3pobneno ctpykrypHy cxemy cuctemu, UML-miarpamu.



ABSTRACT

During the development of the information system "Personal cabinet of the
resident of the city of Vinnitsa" and the implementation of the master's work, the
existing analogues and their application were analyzed, the features and role of data
processing in such information systems were determined. The basic functionality of
information systems is analyzed and software is developed. The information system
"Personal office of the resident of Vinnitsa" was developed. There was presented a
subsystem that allows to pay utility bills, additional bills, create electronic petitions,
create votes for innovations in associations of owners of apartment buildings of users,
view statistics, forum, purchase tickets for cultural events in the city of Vinnitsa.
Vinnytsia resident's personal information system has a user-friendly interface. Testing
of the developed software is completed.

The structural diagram of the system, UML diagrams is developed.
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INTRODUCTION

Topicality. The rapid development of information systems has seen a sharp
increase in demand for systems that would make it easier to manage people's
finances. Such systems require proper control, transmission and retrieval of data.
Therefore, software such as subsystems for utility billing, cost monitoring, and local
government monitoring are essential for information systems in the oblast.

Information systems such as "Personal cabinets" are very popular. All over the
world, including in Ukraine, such systems are widely used by residents of major
cities. It allows from anywhere to pay for all kinds of services and take an active part
in the life of the city.

Development features. The developed information system contains: pay utility
bills, additional services (garbage collection, housecleaning, pay kindergarten), buy
tickets for cultural events.

Innovation. A new system for residents of the city of Vinnytsia is proposed,
which differs from the existing analogues, with functionality that allows to manage
expenses in full. Such information systems are very useful for saving time. Because
they allow all users to do everything through their smartphones or computers.
Without such systems, you would have to go to a bank or visit specialized
Institutions.

The results of the work. As a result of the work done, a information system
was created which allow users to manage their payments, manage work of their
associations of co-owners of apartments buildings and communicate with
government.

The purpose and objectives of study. Establish an information system that
would reduce the time spent on managing money for utilities and other expenses
associated with cultural activities. Provide a complete set of tools to improve the

interaction of residents with other institutions.
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Object of study. In this work, the object of study is the processes of

processing, receiving and transmitting user data in the information system and
between other information systems.

The practical significance of the results obtained. The developed
information system can be used for paying utility bills or additional services (garbage
collection, housecleaning, pay kindergarten), buying tickets for cultural events.

Approval of the results of the work. The main provisions and results of the
research were prepared and provided to the Ministry for Development of Economy,

Trade and Agriculture of Ukraine to get a copyright certificate
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1 ANALYSIS OF THE PROBLEM OF RESEARCH «PERSONAL CABINET OF

RESIDENT OF VINNITSA CITY» INFORMATION SYSTEM

1.1 Application of «Personal cabinet of the resident of Vinnitsa» information

system

The development of information technology is steadily increasing. Some
technologies have made it possible to improve the interaction of people with public
and private institutions or businesses. For example, e-petitions, bank user accounts,
and etc.

When designing an automated control system (ACS) which it would not be
level (state, regional, production or organizations), it is necessary in any case to
divide into separate parts, to facilitate the development of ACS [1]. All the typical
patterns, rules of creation are given in the general methodological materials for the
development of automatic control systems of enterprises and industrial and non-
industrial associations [2].

Information system "Personal cabinet of the resident of Vinnitsa" enables all
users to participate in the improvement of the city, to buy tickets for various concerts,
performances, and movie theaters.

Users of such systems have the full set of tools needed to facilitate community
and MP engagement. Users are provided with up-to-date information on the status
and future plans of the City. In European countries, such systems have been time-
tested and widely used.

When creating the information system "Personal Cabinet of the resident of
Vinnitsa" you need to pay attention to the interaction of the system with the systems.
Since the information system must have information provided by other systems

(cinema sites, philharmonic sites, public sites, banks) [3-8].
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1.2 Analysis of existing analogues of the information system of "Personal

cabinets of cities"

There are a small number of such systems in Ukraine. The most famous:
«KUIB 1ID», «Ocobucthii kabGiHeT IbBiB SHHHAY, «IlepconanpHuii  KaOiHET
MmemikaHil [BaHo-®dpaHkiBCbKay, «Ocobuctuii kabiHeT MemkaHis JIHimpay,
«KabiHeT yKropoarsi».

«KHIB ID» it is a service aimed at promptly informing residents about changes
in traffic, road closures, shutdowns of utilities, emergencies and emergency situations
in the city of Kyiv via email or SMS. The service was developed as part of the Kyiv

Smart City initiative. The «kKYIV IDy information system is shown in figure 1.1

Figure 1.1 — View of the system «KHIB ID»

«KHIB ID» provides access to many useful functions online:
- starting with a doctor’s appointment;

- paying for public transport.
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- maintaining housekeeping records with the residents' accounting function;
- ordering various services online;
- editable news feeds and announcements;
- survey and internal form;
- chat and mailing;
- a guide for residents;
- payment for utilities.
The «KY1V ID» list of functions is shown in figure 1.2
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Figure 1.2 — View of «KHIB ID» functions

In «KHIB ID» information system has simple authorization with mail
confirmation. The system is still in progress. «My Services» menu doesn’t work. We
can see only message that informs about page status. «My Services» page is shown in

figure 1.2.



<« C @ mykyivcity.gov.ua/my-services
BALL KABIHET KMAHNHA

#a / Moi nocnyrm 3ropHyTu

CTopiHKa y po3pobui Mpogins

THANMCHY Ta NOBIAOM...

ENIEKTPOHHWIA KBUTOK

Q & Moi nociym
‘= MypHan onepauii

HanawrysaHia

Buiat

Figure 1.2 — View of the system «KUIB ID»

All services required contact information (e-mail, mobile phone, first name, last
name etc.). After confirmation, user will get email, with number confirmation.

Confirmation message is shown on figure 1.3.

€« O 06 §F & 0 B @

MNepegipouHni ko

KMJA <websupport@gerc.ua= 13:24 (15 xounmH ToMy) T 4w

KOMY MeHi

(044) 366 80 27 cabinet.kyivcity.gov.ua

[obpuit aekb, !

Haacunaemo Bam nepeeipounii PIN-kog, HeoGxiannit ans acnanma keaptupu abo Gyannky ao Baworo oceBucToro kabikeTy:

0437

Beepite Ugi koA y BiANOBIAHE NONe HA HALLOMY CaifTi

(044) 366 80 27
KMOA
20196

4, Bignoeictn » lNepecnatu

Figure 1.3 — View of confirmation message
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Some functionality represented by other information system («Services for

families» and «Culture, sports, leisure»). All systems are using Single Sign-On.
Single Sign-On (SSO) technology is a technology that allows the user to switch from
one system to another without being re-authenticated.

In large private networks, there are often several independent subsystems. SSO
provides access to all subsystems without re-entering the login / password. To do this,
it is enough for the user to enter the login / password only once for one of the
subsystems and he will have access to all others [9]

The advantages of this system include: a user-friendly and intuitive interface, a
large number of basic and additional features, a directory of contacts of all the
necessary services and services [10].

The disadvantages include: lack of functionality to regulate the work of the
association of co-owners of apartment buildings and statistics [11].

«Ocobuctuii kabineT JbBIB ssHUHA» Was created in 2015 and is one of the latest
management systems. The system has the ability to interact with local authorities, buy
tickets to local cultural events, and pay for utilities [12].

The advantages of the system can be attributed:

- City hotline;
- E-mail;
- Petitions online;
- Request for public information;
- Payment of taxes;
- Services for residents and guests of Lviv;
- Statistics on Lviv;
- Card of the lion cub;
- Instructions for electronic services.
When you are registering into a system, information system working very

slowly and sometimes requests fails. Work of system is shown in figures 1.4 — 1.6.
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& > X @ egovdty-adm.lvi i Jri=9621 |
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Figure 1.4 — Work of «Oco0ucTuii kabiHeT bBiB’ sHHHA» Information system

& > C & egovdty-adm.lviv.ua/_trust ¥ ’ﬁ‘ [

Server Error in /' Application.

Runtime Error

Description: An application ermor occurred on the server. The current custom error settings for this application of lication error from being viewed remotely (for

ity ). It could, howewer, be viewed by browsers running on the local server machine.

Details: of thi tobe viewable on 2 tag within 2 "web.config™ inthe ry of application. This

"mode” attribute set to "OF".

<1-- Web.Config Configuration File -->

<configurations
<system.uweb>
<customErrors mode="0ff"/>
</system.ueb>
</configuration>

Notes: The current error page you are seeing can be replaced by a cusiom emor page by modifying the "defauliRedirect” attribute of the application’s <customErrors> configuration tag to point to a custom error page URL.

<!-- Web.Config Configuration File --»

<cconfiguration>
<system.web>
<customErrors mode="RemoteOnly” defaultRedirect="mycustompage.htm”/>
</system.ueb>
</configuration>

Figure 1.5 — Error page of «Ocobuctuii kabinet JibBiB ssHuHa» information system
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Ha xanb, ctanacsa Nnomuika.

MOBEPHYTWCA HA CAAT

Figure 1.6 — Error page of «Ocobuctuii kabinet bBiB’ssHUHAY iInformation system

From the figure 1.6 we can see, that «OcoOuctuii KaOiHET JIbBIB’SIHHHAY
information system is bases on SharePoint.

Microsoft SharePoint Products and Technologies is a collection of software
products and components from Microsoft that includes:

- Aset of web applications for collaboration;

- Functionality for creating web portals;

- The module of information search in documents and information systems;

- Workflow management functionality and enterprise-wide content management
system;

- Form creation module for entering information;

- Functionality for business analysis.

SharePoint can be used to create sites that allow users to collaborate. Sites
created on the SharePoint platform can be used as repositories of information,
knowledge and documents, and can be used to run web applications such as wikis and
blogs that facilitate interaction. Users can manage and interact with information in
lists and document libraries using controls called Web Parts (SharePoint WebParts)
[13].

Services in this information system represented by another «IudoJIsBiB»

information system [14]. is shown on figure 1.7.
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Bce ctano Habarato npocTiLue!

Figure 1.7 — «IadoJIpBiB» Main page
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These information system do not use SSO. Each use should register again. And

use another credentials. «IudoJIeBiB» information system has e-mail confirmation for

registration.

The layout of the «Ocobuctuii kabiHeT JbBiB’ssHMHA» automated system is

shown on figures 1.8 and 1.9

S LEHTP HABAHHA

unf  AZMIHICTPATUBHUX NpoUHAN  3anucaoUHAN  Onnsranocnyr  Biaryk  E<epsion (O Qz)
JIbBIB  DQOOO nocayr MICTA NbBOBA 5 b

Onnara nogatkis

Onnara noAaartkis, nnartexi Ao 6roaxeTy

()

Figure 1.8 — View of the system «OcoOucTuii kabiHET JbBIB’ THHHA
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Figure 1.9 — View of the system «OcoOucTuii kabiHET JbBIB’ THHHA

Disadvantages of the system: site is working very slowly; the system is still
evolving; the need for an ACMB accountant; no SSO, no e-petitions, no forums or
chats, no statistics.

System «Ilepconanbhuii kabiHeT MenikaHis IBaHo-®PpankiBcbka» has been
operating since 2014, developed by Ivano-Frankivsk City Council. The system
provides functionality for managing the association of co-owners of an apartment
building, appointing an "elder" to publish various information regarding the
condominium, discussing the problem and introducing new ideas, the ability to pay
for utility services online and order a variety of references and documents [15].

As a resident, the user can control the costs of maintenance and repairs of the
home check the reasonableness of costs, analyze the history of payments for utilities,
view payments and payments on the home. Track the status of fundraising for
individual projects, the ability to receive notifications of all events, vote for projects,

offer their own ideas, pay for utilities [16]. Electronic personal cabinet provides a
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unique opportunity for the user to use the following services through electronic

identification:

“pre-appointment” - the opportunity to apply for an appointment with an
administrator, state administrator or state registrar on a convenient day and
time with a choice of days two weeks in advance;

- "feedback code" - each visitor receives an accompanying card with a feedback
code upon receipt of an administrative or permitting service and can check the
status of the administrative or permitting service in real time on the CNAP
website;

- "on-line consultation" - service of the official site of the Center for
administrative services, through which residents of the city in real time can
consult on the provision of administrative or permitting services in chat mode,
without visiting the Center. Good-quality counseling is an important
component of further administrative or permitting services;

- check the status of the queue at the CNAP

- download the results of administrative and permitting services;

- providing administrative services online with Bank ID technology.

The advantages of the system include: user-friendly and intuitive interface, a
large number of basic and advanced features, a directory of contacts of all the
necessary services and services [13].

The disadvantages include: no notification of new events, news.
The view of the system «IlepcoHanpHuii KaOiHeT MelIKaHIS I[BaHO-

dpankiscekay IS shown in figure 1.4, figure 1.5 and figure 1.6.
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Figure 1.4 — View of the authorization on system «IlepconaibHui1 KaOiHET METTKAHIIS

IBaHO-®paHKiBCHKa»
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Figure 1.6 — View of the personal cabinet on system «IlepcoHanbHuit KabiHET

MetkaHIis [BaHo-dpaHKIBChKa»

1.3 Features of an automated control system

Automated Control System (ACS) is a system that is designed for a wide range
of hardware and software applications using established economic and mathematical
methods to meet the objectives of management [15].

Automated control system is a set of components that allow you to manage the
technical, organizational processes of production, enterprises with the participation of
the operator (person).

Any ACS consists of:

- object of management;

- control part;

- human operator;

The human operator in the system sets the parameters, restrictions on

characteristics [16]. A general diagram of the automated control system is shown in
figure 1.12.
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Figure 1.12 — Generalized scheme of automated control system

Information system by subject area of application is a system of economic and
organizational class. This system consists of ACS containing the following automated
systems [17]:

- intersectoral (automated system of scheduled payments, automated system of
information management, automated system of monetary calculations);
- production (automated management systems by organizations);
The functional component of an information system consists of methods that
must properly address the planning, organization, and decision-making problems.
When developing a functional component, it is necessary to organize the work of
all technical means so that the time for their implementation does not exceed the
established limits, even at high loads on these technical means and computers [18].
The ACS technical or hardware is a set of technical means, which are intended
to perform the functions properly and to ensure the interaction of the personnel with
the technical processes of the ACS [19].
The technical support of the information system «Personal cabinet of the
resident of Vinnitsa» consists of:
- Servers where user information is stored,;
- Servers on which information concerning personal accounts of users is stored;
- Servers that store information relating to users' bank accounts;
- Internet connection cables;

- personal computers of users and administrators.
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DSTU 2938-94 software (software) is a program or set of programs that serve to

process information [20].

The definition of software quality is defined in ISO / IEC25010: 2011. For
which software quality is a set of properties that characterize the ability of software to
meet all the requirements and needs that have been established in its development
[21].

The information system software «Personal cabinet of the resident of Vinnitsa»
can be designed both on a two-tier client-server architecture, and on a three-tier
client-server architecture which is one of the leading concepts for creating distributed
web applications.

A two-tier client-server architecture consists of a set of client servers and
networks for data transmission between servers and clients [22].

The architecture of such software consists of a graphical layer, a logical layer,
and a database layer, where most of the business logic and server level are
concentrated [23].

The software of the «Personal cabinet of the resident of Vinnitsa»consists of:

- client application;

- application server;

- adatabase server that is implemented by means.

1.4 The use of data processing tools in «Personal cabinet of the resident of

Vinnitsa» information system

A set of operations such as collecting, recording, converting, storing, deleting,
converting are a process of processing information that is performed by software
through dedicated data channels [23]. Operation information can be automated in
whole or in part known as a "machine" or "automated information processing” system
[25], [26].
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Automated information gathering and processing not only processes and

accumulates data, but also provides the result of the processed information, without
duplication according to the role (user, administrator) and the level of access provided
[27]. The information processed can also be used for accounting and statistical
reporting [28]. All this makes it easier to work with admin data.

Among the information processing tools available to the average user is the
organization of a database for querying, searching for the desired information, sorting
and filtering information [29]. Comparative analysis of automated information
systems is shown in Table 1.

Well-organized database, will allow users of the automatic control system to
receive quickly and qualitatively, to find all necessary information, and also to
optimize the operation of the automatic control system.

For database management, Microsoft SQL Server 2018 is one of the leading
database management systems (DBMS), which will save on the cost of creating new
services and applications [30]. This DBMS is also powerful, secure, well-scalable and
cross-platform, ie it can work with Windows, Linux and Docker containers. To work
with the database, Microsoft SQL Server 2018 uses a procedural SQL language
extension - Transact-SQL (T-SQL) [31].

1.5 Clarification of the problem statement for system development

During the analysis of the subject area it was found that the main task to be
solved by the information system "Personal office of the resident of Vinnitsa" is to
provide all users with the necessary tools to improve living conditions, control the
home improvement and quickly solve problems. Each system has a different set of

databases.
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All considered information systems have practically the same functionality and

a set of services. In some systems there are more functions for interaction with public

Institutions, in others more services for interaction with private institutions.

Considering the characteristics, advantages and disadvantages of similar

management information systems, a comparative table can be created. A comparative

analysis of information systems is given in Table 1.

Table 1 - Comparative analysis of automated information systems.

Characteristic

Information systems

KUIB ID

Ocobucrnii kablHEeT

JIBBIB’ STHUHA

[lepconanbHuii kKabiHET
MemkaHIg IBaHo-

OpaHKiBChKa

Software
architecture

client-servera

client-server

client-server

User interface Web Web/Adroid Web
Relational/Cloud/non- Relational/Cloud/non- )
Database model ] . Relational
relational relational
Notifications E-mail Absent E-mail
Status In progress In progress Done
Buying tickets Present Present Absent

Considering all the drawbacks of analogues and the latest technology, it was

decided to use the following technology stack:
- - HTMLD5, CSS3, Meterial Desight Kite, TypeScript, Chart.JS, ng2-charts for

the visual part.

- - .Net Framework (.NET Core 2.2, ADO.NET, Entity Framework), MSSQL

Server for server side.
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2 DEVELOPMENT OF «PERSONAL CABINET OF RESIDENT OF VINNITSA

CITY» INFORMATION SYSTEM

2.1 Analysis of the functions of the «Personal cabinet of resident Vinnytsia

city» information system

Information system "Personal cabinet of the resident of Vinnitsa" will include
the following functionality:

- the possibility of adding several apartments;

- payment for utilities;

- forum for communication;

- the ability to submit petitions and votes to introduce new ideas;

- mail news notification;

- payment of tickets for cultural events;

- statistics;

- NeWs.

This information system has three actors. An administrator who oversees the
work of the subsystem, which can edit user data as needed. The administrator can also
notify all users of changes to the information system. The headmaster is the head of
the condominium, which, in addition to the possibilities of the ordinary user
(resident), has additional powers such as: adding news, editing condominium data,
confirming applications for the addition of apartments. A simple resident can pay for
utilities, edit their own data. Be actively involved in discussing innovations. Buy

tickets to cultural events and create online petitions.
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2.2 Modeling of «Personal cabinet of resident Vinnytsia city» information

system

When modeling an information system, it should be borne in mind that users
should only receive data that relates to them and data that is provided depending on
the access rights. The data is processed in controller functions using LINQ to Entities
technology and the ADO.NET provider for SQL Server [32, 33]. The block diagram

of the subsystem is shown in Figure 2.1.

Model

A

Repository |« Controller -

Fy

http request Browser

A

hitp response

h 4

Figure 2.1 — Structural diagram of user interaction with the information system

To optimize development, they use UML (Unified Modeling Language), a
language used in object-based software modeling, system planning, or organizational
structures. To display the UML precedent diagram - displays the relationship between
actors and precedents [34]. To date, there are the following types of UML diagrams:
use case (use case diagram, scenario diagram, class (class diagram), cooperation
(collaboration diagram, collaboration diagram), sequence (sequence diagram), states
(activity diagram), activity (activity diagram), components (component diagram),
deployment (deployment diagram) [35].

The UML activity diagram is presented in figure 2.2.

The UML sequence diagram is given in figure 2.3.
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2.3 Development of software "Personal cabinet of resident Vinnytsia city"

information system

To develop such a subsystem, you must pay attention to the tasks that must be
performed in the development. First of all, the system should be well protected, easy
to scale, cross-platform and fast to use. Based on these requirements, the C #
programming language was chosen to build the .NET Framework, a technology used
to create web applications and web services [36]. This framework includes .NET
Core 2.2 technology [37].

The advantages of using this pattern include:

- huge opportunities in software development;
- cross-platform;
- scalability of the software [37].

TypeScript programming language and Chart.JS library, Material Design Lite
were used to work with the visual part.

TypeScript is one of the leading programming languages on the Internet that
allows you to test and debug scripts and has many libraries and frameworks [38].

The Chart.JS library is specially designed for data visualization. The
advantages of this library include:

- the opportunity to apply on a free basis;
- open source;
- a large selection of schedules;
- is supported on all browsers;
- good scalability [39].
Material Design Lite is a free open source library for rendering HTML pages.
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Material Design Lite library — includes usage documentation, free CSS

libraries, scripts, fonts that allow you to create custom websites with responsive
design [40].

The result of using these technologies is shown in figures 2.5 and 2.6.
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2.4 Developing models

The model provides data and methods for working with them: queries to the
database, validation. The model does not depend on the presentation (does not know
how to visualize data) and the controller (does not have user interaction points)
simply providing access to data and its management.

The model is constructed in such a way as to respond to requests, changing its
state, and notification of «observers» can be built in.

The model, due to independence from the visual representation, can have
several different representations for one «model».

For optimizing data transfers in our information system, we must create some
specific models, which will be useful for paginating data. Transfer all data per request
is a very bad approach. This type of model calls as «data transfer object» [41]. DTO
is a class representing some data with no logic in it. DTO’s are usually used for
transferring data between different applications or different layers within a single
application. You can look at them as dumb bags of information the sole purpose of
which is to just get this information to a recipient.

In following recommendations for using DTOs (Data Transfer Objects) for
remote services, the use of clean, untainted POCOs to define a well-defined contract
with that should keep in a large implementation and dependency-free .dll. The
benefits of this allow you to be able to re-use typed DTOs used to define your
services with, as-is, in your C#/.NET Clients - providing an end-to-end typed API
without the use of any code-gen or other artificial machinery.

These objects are using in data transfers between subsystems. Our information
system contains a lot of data related to users. And for a better presentation of
information, special models which contains a number of page and page size will help
us for solving this issue. Class diagram of «AdditionalBillDto», «ForumMessageDto»

and «PaymentDtoy classes that were created for this purpose are shown in Figure 2.7.
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AdditionalBillCta AdditionalBillltem
1 1.*
+ AdditionalBillList: list - + Id: int
+ AdditionalBillsCount: int + CustomerBillid: int

+ Enterpriseld: int
+ Enterprise: string

+ ServiceMame: string

ForumMessageDio ForumiessageWithLoginsAndMedialinks
1 1.*
+ ForumMlessages: list = + Id: int
+ Pagination: Pagination + CustomerBillld: int

+ Enterpriseld: int

Use + Enterprise: string
i + SenviceName: string
AU
Pagination

+ PageSize: list
+ PageMumber: int

+ [temsCount: int

PaymentDto SimplePayment
1 1%
+ PaymentsList: list = + Userld: int
+ PaymentsCount: int + Id: int

+ Recipientld: int

+ RecipientName: string

+ Paymentld: int

+ Amount: double

+ Type: string

+ PayType: siring

+ Description: string

+ SenderCardiMask : string
+ Currency : string

+ EndDate : DateTime

Figure 2.7 — Class diagram of «AdditionalBillDtoy», «ForumMessageDto» and

«PaymentDto» classes
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2.5 Developing payment service

Main part of the information system «Personal account of a resident of
Vinnytsia». «Stripe» payment platform provide all necessary tools for developing
payment services. Stripe is a US technology company that develops solutions for
accepting and processing electronic payments. The company was founded on
September 29, 2011 by natives of Ireland brothers John and Patrick Collison. The
company's headquarters are located in San Francisco, California. The company
provides technical and banking infrastructure for online payment systems [42].

First of all, payment must be secure. That is why, «Sripe» payment system
generate specific token for each transaction. For more information about developed
payment service see appendix B.

For creating connection to Stripe platform, our information system uses next
code:

loadStripe() {

It ('window.document.getElementByld('stripe-custom-form-script')) {
const s = window.document.createElement(‘script’);
s.id = 'stripe-custom-form-script’;
s.type = 'text/javascript’;
s.src = 'https://js.stripe.com/v2/*;
s.onload = () => {

window(['Stripe'].setPublishableKey(");
o
window.document.body.appendChild(s);
by
b

UML sequence diagram of payment is shown on Figure 2.8.
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2.6 Developing service for getting news

Service for getting news requires a lot of agreements with magazines and
newspapers. That is why «News API» is a good choice, for our information system.
This platform is gathering all news by period and keyword. Using this API, we can
separate information into section. For example: section which contains information
about last events in Vinnytsia. The advantages of this platform are that it provides the
necessary functionality for a small fee. As it is not necessary to harmonize the
conditions of use of information portals in the developed information system. News

about last events in Vinnytsia is shown on Figure 2.9.
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Figure 2.9 — Page with news of Vinnysia city

UML sequence diagram of getting news is shown on Figure 2.10.
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2.7 Conclusion

During the undergraduate practice, the main problems of this subject area were
considered in accordance with the topic of the master's thesis. Advantages and
disadvantages of existing information systems for urban residents are analyzed and
identified. The role of data processing tools in such information systems is defined.
The problem statement was made.

Also for this information system the functions and services that will be
implemented have been analyzed. This analysis was used to build a UML precedent
diagram that reflects the basic functions that users can perform. The structural
diagram of this subsystem is developed, as well as the UML diagrams of activity and

sequence are designed and developed.
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3 DEVELOPMENT OF THE SOFTWARE

3.1 Analysis of system functions

The main purpose of the information system is a set of services that would
enable the interaction with state institutions and enterprises of the city.

The following functions should be implemented in the program:

1) Payment for utilities.

2) Payment for additional services.

3) Forum.

4) Signing electronic petitions.

5) Vote for the introduction of new ideas for the improvement of ACMH users.

6) Connection of several apartments.

7) News

8) View statistics on utility costs.

9) View event statistics, cost of spending on the improvement of the city of

Vinnitsa.

3.2 Choice of programming language and technology

The C # and TypeScript programming language was selected to create the
"Vinnitsa Personal Cabinet" information system. Microsoft .NET Core 2.2
technologies, Entity Framework Core, Dapper, MS SQL database, Angular 8
(Angular material), News Api and the Visual Studio Code development environment
were used.

NET Core is an open source modular software development platform.

Compatible with operating systems such as Windows, Linux and macOS. It was
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released by Microsoft. The platform has its own community on GitHub. Supports the

following programming languages: C #, Visual Basic .NET (partially) and F#.

NET Core is based on the .NET Framework. The .NET Core platform differs
from it in modularity, cross-platform, the ability to use cloud technologies, and in that
there was a separation between the CoreFX library and the CoreCLR runtime.

.NET Core is a modular platform. Each of its components is updated through
the NuGet package manager, which means that you can update its modules
separately, while the .NET Framework is updated as a whole. Each application can
work with different modules and does not depend on a single platform update.
CoreFX is a library integrated into .NET Core. Among its components:
System.Collections, System.lO, System.Xml.

Similar to how the .NET Framework implements the Common Language
Infrastructure (CLI) via the Common Language Runtime (CLR) and the Framework
Class Library (FCL), the two main components of .NET Core are CoreCLR and
CoreFX, respectively.

As a CLI implementation of Virtual Execution System (VES), CoreCLR is a
complete runtime and virtual machine for managed execution of .NET programs and
includes a just-in-time compiler called RyuJIT. .NET Core also contains CoreRT, the
NET Native runtime optimized to be integrated into AOT compiled native binaries
[43].

The .NET Core command-line interface offers an execution entry point for
operating systems and provides developer services like compilation and package

management [44]. Architecture of .Net Core is shown on Figure 3.1
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Figure 3.1 — Architecture of .Net Core

Microsoft SQL Server is a commercial database management system

distributed by Microsoft. The language used for queries is Transact-SQL, created

jointly by Microsoft and Sybase. Transact-SQL is an implementation of the ANSI /

ISO standard for structured SQL query language with extensions. Used for both small

and medium sized databases and large enterprise-wide databases. It has been

successfully competing with other database management systems for many years

[45].

SQL Server supports redundant data duplication in three scenarios:

Snapshot: The database snapshot that the server sends to the recipients is
running.

Change History: All changes to the database are continuously transmitted to
users.

Synchronization with other servers: Databases of multiple servers are
synchronized with each other. Changes to all databases occur independently on
each server, and data synchronization occurs during synchronization.
Duplication of this type provides for the possibility of resolving contradictions

between databases.
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Entity Framework (EF) Core is a simple, cross-platform and scalable version of

the popular open source data access technology Entity Framework.

EF Core can be used as an object relational mapping module (O / RM),
allowing .NET developers to work with the database using .NET objects and
eliminating the need to write much of the code required to access the data [46].

The Entity Framework is a set of technologies in ADO.NET that support the
development of data-oriented software applications. Architects and developers of
data-oriented applications have typically struggled with the need to achieve two very
different objectives. They must model the entities, relationships, and logic of the
business problems they are solving, and they must also work with the data engines
used to store and retrieve the data. The data may span multiple storage systems, each
with its own protocols; even applications that work with a single storage system must
balance the requirements of the storage system against the requirements of writing
efficient and maintainable application code [47].

The architecture of the ADO.NET Entity Framework, from the bottom up, consists of
the following:

- Data source specific providers, which abstract the ADO.NET interfaces to
connect to the database when programming against the conceptual schema.

- Map provider, a database-specific provider that translates the Entity SQL
command tree into a query in the native SQL flavor of the database. It includes
the Store-specific bridge, which is the component responsible for translating
the generic command tree into a store-specific command tree.

- EDM parser and view mapping, which takes the SDL specification of the data
model and how it maps onto the underlying relational model and enables
programming against the conceptual model. From the relational schema, it
creates views of the data corresponding to the conceptual model. It aggregates

information from multiple tables in order to aggregate them into an entity, and
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splits an update to an entity into multiple updates to whichever table(s)

contributed to that entity.

- Query and update pipeline, processes queries, filters and updates requests to
convert them into canonical command trees which are then converted into
store-specific queries by the map provider.

- Metadata services, which handle all metadata related to entities, relationships
and mappings.

Initially, from the very first version, Entity Framework supported the Database
First approach, which allowed the edmx model to be generated on a ready-made
database [45].

TypeScript - a programming language introduced by Microsoft in the fall of
2012; is positioned as a web application development tool that enhances JavaScript.

The developer of TypeScript is Anders Hejlsberg, who previously created C #,
Turbo Pascal and Delphi.

TypeScript is backwards compatible with JavaScript. In fact, after compilation,
the TypeScript application can be run in any modern browser or shared with the
Node.js server platform.

Advantages over JavaScript:

- possibility of explicit definition of types (static typing),

- support for the use of full-fledged classes (as in traditional object-oriented
languages),

- module connection support.

By design, these innovations should increase the speed of development,
readability, refactoring and code reuse, search for bugs at the stage of development
and compilation, as well as the speed of programs [48].

Angular (commonly referred to as Angular 2 or Angular 2+ frameworks, ie
higher versions) is an TypeScript front-end, open source framework developed by

Google's Angular Team and a community of private developers and corporations.
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Angular is an AngularJS that has been rethought and completely rewritten by the

same development team [49].

Material Design (codenamed Quantum Paper) is a design language that Google
developed in 2014. Expanding on the “card" motifs that debuted in Google Now,
Material Design uses more grid-based layouts, responsive animations and transitions,
padding, and depth effects such as lighting and shadows [50].

The News API is a simple API that allows you to search more than 30,000
news outlets from around the world. For example, you can use the API to know the
trending stories in the New York Times, new articles published about a product, or a
company reviewed by a blog recently.

API| features: The News API lets you search for published articles using
keywords or phrases, languages, names of the publication sources, publication dates,
and domain names of the publication sources. You can also sort the results according
to the date published, the popularity of the publication source, or relevancy of the
search keyword.

Price: For non-commercial purposes, the News API is offered for free.
However, it comes with some restrictions such as access to delayed new articles,
snippet article content, and 1,000 requests per day. For commercial purposes, which
has fewer restrictions, the pricing starts from $449 per month.

Ease of use: The API is easy-to-use. Furthermore, you can use its
documentation to assist you to get started implementing the API within minutes [51].

Part of .Net Core Web Api project is shown on Figure 3.2. Part of Angular 8

project is shown on Figure 3.3.
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3.3 Choosing an Architectural Software Model

REST means sending out the status of a representative, and APl means an

application. REST is a style of software architecture that defines the set of rules that

will be used to create web services. REST-style web services are known as

"Vacationers" web services. This allows you to request access systems and manage

web resources using a single and predefined set of rules. Interaction with REST-based

systems is via Hypertext Transfer Protocol (HTTP).

The rest system consists of:
- a client requesting resources
- a server that has resources.

It's important to create standard REST APIs that simplify development and

Increase customer experience.

Architectural Constraints of the RESTful API:
Unified interface

- Stateless

- Cached

- Client-server

- Multilayer system

- Code on Demand

The only optional limitation of the REST architecture is the on-demand code. If

the service violates any other restrictions, it cannot be clearly called RESTful.

Unified interface: This is a key limitation that distinguishes between the REST

API and the non-REST API. This means that there should be a single way to interact

with this server, regardless of the device or type of application (website, mobile

application).

There are four principles to a single interface:
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- Resource-based: Individual resources are defined in requests. For example,

APIls/users.

- Manipulation of resources through views: The client has a view of the
resource, and it contains enough information to change or delete the resource on the
server, provided that it has permission to do so. Example: Usually, a user receives a
user ID when a user requests a list of users, and then uses it to delete or change that
specific user.

Self-described messages: Each message contains enough information to
describe how to process the message so that the server can easily analyze the request.

Hypermedia as a request status engine (HATEOAS): it needs to include links
for each response so that the client can easily find other resources.

Stateless: This means that the status required to process the request is contained
in the request itself and the server will not store anything related to the session. In
REST, the client must include all server information to execute the request as part of
the parameters, headers, or request URIs. Stateless provides more accessibility
because the server does not need to maintain, update, and report session status. The
downside is that the client needs to send too much data to the server to reduce
network optimization and require more bandwidth.

Cacheability: Each answer should contain, managed response or not, and how
long the response can be cached on the client side. The client will return the data from
its cache for any subsequent request and will not need to resubmit the request to the
server. Well-managed caching partially or completely eliminates some client-server
interactions, further enhancing availability and performance. But sometimes it is
likely that the user can get the latest data.

Client-server: The REST application must have a client-server architecture. The
client is the one who queries the resources and does not care about storing data that
remains internal to each server, and the server is the one who owns the resources and

does not relate to the user interface or status of the user. They can develop
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independently. The client does not need to know anything about business logic, and

the server does not need to know anything about business interface.

Layered system: An application architecture needs to be composed of multiple
layers. Each layer doesn’t know any thing about any layer other than that of
immediate layer and there can be lot of intermediate servers between client and the
end server. Intermediary servers may improve system availability by enabling load-
balancing and by providing shared caches.

Code on demand: It is an optional feature. According to this, servers can also
provide executable code to the client. The examples of code on demand may include
the compiled components such as Java applets and client-side scripts such as
JavaScript.

REST (Representative State Transfer) is an approach to the architecture of
network protocols that provide access to information resources. It was described and
publicized in 2000 by Roy Fielding, one of the creators of HTTP. REST is based on
the principles of how the World Wide Web works, and in particular HTTP
capabilities. Fielding developed REST in parallel with HTTP 1.1 based on the
previous HTTP 1.0 protocol.

Data must be transmitted in a small number of standard formats (eg HTML,
XML, JSON). Any REST protocol (including HTTP) should support caching, should
not depend on the network layer, should not store status information between request-
response pairs. It is argued that this approach ensures the scalability of the system and
allows it to evolve with new requirements.

The REST antipode is a Remote Procedure Call (RPC) approach. The RPC
approach allows the use of a small number of network resources with many methods
and complex protocol. With the REST approach, the number of methods and the
complexity of the protocol are severely limited, leading to a large number of

individual resources. Typical Rest architecture is shown on figure 3.4.
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Figure 3.4 — Typical Rest architecture

3.5 Developing database

Windows Azure SQL Databases (first SQL Server Data Services, later SQL
Services, and later Windows Azure SQL Databases) is a cloud-based service from
Microsoft that enables you to store and process relational data, as well as generate
reports. Introduces functionality for different data synchronization scenarios (local
infrastructure <=> cloud, cloud <=> cloud). It is part of Windows Azure.

Microsoft Azure was created by Microsoft to build, test, deploy and manage
applications and services though their data centres. It was released in 2010.

Microsoft Azure not only offers database as a service but also platform as a
service, software as a service and infrastructure as a service. With Azure, clients can
use the services purely on the cloud or it can be combined with any existing
applications, data centre or infrastructure you may already have in place. Azure’s
SQL database has the familiar look and feel of Microsoft. It has a strong SQL engine
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compatibility and machine learning. The service offers all SQL tools and applications

needed for creating a database. It's easy to use.

Microsoft Azure SQL database has an online portal with access to everything
you need. Setup is quick and painless but users need to have a Microsoft account to
get started.

Subscribers can use the ‘Connection Libraries’ to choose which operating
drivers they want to connect. From here you can also choose your preferred language
settings, database name, identify a source and a price tier.

Windows Azure SQL Databases are written on Microsoft SQL Server but
represent only a subset of data types. Main types are supported: exact and
approximate numbers, character strings (including Unicode), date and time, spatial,
binary, and other types of data. XML is written, a format for data transmission. Like
Microsoft SQL Server, Windows Azure SQL Databases uses T-SQL as query
languages. Tabular Data Stream (TDS) is used as a protocol for accessing the service
over the Internet. HTTP REST access is not granted. Microsoft recommends using
ADO.NET Data Services to transmit data and create services. The user can send
Transact SQL queries via TDS to Windows Azure SQL Databases, and this allows
applications to use Windows Azure SQL Databases just as they use local SQL Server.
Because Windows Azure SQL Databases is a service, its administration has its own
features. Unlike local SQL Server administration, Windows Azure SQL Databases
separates the logical and physical aspects of administration. The client continues to
administer the database, manage logins, users and roles, but the hardware is taken
care of by Microsoft. As a result, Windows Azure SQL Databases provides a
scalable, multi-user database service with high availability, scalability, security, and
self-recovery [52].

Database structure of information system of «Personal account of a resident of

Vinnytsia» is shown on Figure 3.5
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Figure 3.5 — Database structure of information system of «Personalaccountof a residentofVinnytsia»
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3.6 Developing forum

A web forum or just a forum is an online resource, a popular form of
communication on the Internet. The forum creates topics for communication that
makes it better than chat. Anyone interested in certain information can easily and
quickly browse it in the forum. The forum has administrators (forum owners) and
moderators (maintenance staff who follow the rules and order). Forums can be
dedicated to software, cars, football teams and more.

The essence of the work of the forum is to create users (visitors to the forum)
their topics with their further discussion, by posting the posting inside these topics. A
separate topic, in essence, is a thematic guest book. Users can comment on the stated
topic, ask questions and receive answers, as well as answer the questions of other
users of the forum and give them advice. Polls (voting) can also be arranged inside
the topic if the mover allows it. The questions and answers are stored in the forum's
database, and can be useful to participants of the forum, as well as any Internet users
who can access the forum, knowing the address of the site, or receiving it from search
engines when searching for information.

The topics of the forums can be varied, covering all spheres of life, and either
determined by the owners of the forum or its administration, or depending on the
contingent of participants. In this case, the forums can be specialized, for example,
dedicated to music or any music genre, as well as highly specialized, dedicated to any
music group or artist, and without specialization, in this case, users choose the topics
of interest to them.

Forums can exist both offline, without being tied to any site, or be part of web
portals.

The forum is one of the main information system services. That is why, this
service must be optimized. For selecting paginated messages, stored procedure is the

most suitable approach for this task [53].
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T-SQL query for selecting forum messages:

USE [VinnytsiaCardDb2]
GO
[****** Qbject: StoredProcedure [dbo].[GetForumMessages] Script Date:
10.12.2019 18:46:07 ******/
SET ANSI_NULLS ON
GO
SET QUOTED _IDENTIFIER ON
GO
ALTER PROCEDURE [dbo].[GetForumMessages] @Forumld int = 0, @PageSize
int = 0, @PageNumber int =0
AS
WITH [ForumMessagesCRE] ([Id], [Forumld], [Message], [Date], [Authorld]) AS
(
SELECT [Id],[Forumld],[Message],[Date],[Authorld] FROM
[VinnytsiaCardDb2].[dbo].[ForumMessages] WHERE [Forumld] = @Forumid
ORDER BY [Date]
OFFSET @PageNumber * @PageSize ROWS
FETCH NEXT @PageSize ROWS ONLY

)’
[MessagesCommentsCTE] ([Id], [Forumld], [Messageld], [Commentld]) AS

(

SELECT [Id],[Forumld],[Messageld],[Commentld] FROM
[VinnytsiaCardDb2].[dbo].[MessagesComments]
),
[UsersMessageCTE]
([1d],[Login],[Password],[FirstName],[LastName],[MiddleName],[Email],[Phone],[P

asswordHash]
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,[PasswordSalt],[Roleld]) AS

(
SELECT
[Id],[Login],[Password],[FirstName],[LastName],[MiddleName],[Email],[Phone],[Pa
sswordHash],[PasswordSalt],[Roleld]
FROM [VinnytsiaCardDb2].[dbo].[Users]
),
[UsersCommentsCTE]
([1d],[Login],[Password],[FirstName],[LastName],[MiddleName],[Email],[Phone],[P
asswordHash]

J[PasswordSalt],[Roleld]) AS
(
SELECT
[Id],[Login],[Password],[FirstName],[LastName],[MiddleName],[Email],[Phone],[Pa
sswordHash],[PasswordSalt],[Roleld]
FROM [VinnytsiaCardDb2].[dbo].[Users]
),
[UsersMessagesCTE]
([1d],[Forumld],[AuthorMessageld],[AuthorMessagelL.ogin],[Message],[Date],[Quote
Id]) AS
(
SELECT FM.Id, FM.Forumld as Forumld, UM.Id as AuthorMessageld, UM.Login as
AuthorMessageLogin, FM.Message, FM.Date, MC.Commentld as Quoteld
FROM [ForumMessagesCRE] as FM, [MessagesCommentsCTE] as MC,
[UsersMessageCTE] as UM
WHERE MC .Messageld = FM.Id AND UM.Id = FM.Authorld

)
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SELECT UM.*, FM.Authorld as AuthorQuoteld, U.Login as AuthorQuoteLogin,

FM.Message as Quote FROM [UsersMessagesCTE] as UM
LEFT JOIN [ForumMessages] FM on UM.Quoteld > 0 AND UM.Quoteld = FM.Id
LEFT JOIN [USERS] U on FM.Authorld = U.Id

Data processing time using this procedure is — 00: 00: 00.1650094. This result

Is excellent, allowing many users to retrieve data without any delay.

3.7 ACAB service

ACAB service is core service, which allow users to pay utility bills and track
payments. For adding apartments information system must know about them.
Information system takes this information from opendata.gov.ua web portal [54].

Information system gets data in JSON data format. JSON (pronounced Jason
Object JavaScript) is a text format for communicating between computers. JSON is
text based, can be read by a person. The format allows you to describe objects and
other data structures. This format is mainly used to transmit structured information
over the network (thanks to a process called serialization) [55]. Response with

existing ACABs is shown on Figure 3.6.
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Figure 3.6 — Response with existing ACABs
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For getting this data, AcabRepository must use HttpClient, which created by

IHttpClientFactory.CreateClient() method.
Code that handling selecting data of ACAB’s:

public async Task<GetAllAcabResponse> GetAllAcabs(int pageSize, int
pageNumber)
{
string json ="";
StringContent content = new StringContent(json, Encoding.UTFS8,
"application/json™);
string requestUri =
"https://opendata.gov.ua/api/3/action/datastore_search?resource_id
=90fc7b56-a639-4527-b947-6d42fbdee9e7&Ilimit=10000";

var client = _httpClientFactory.CreateClient();

var moviesResponse = await client.GetAsync(requestUri);

GetAllAcabResponse response;

try
{
response = JObject.Parse(await
moviesResponse.Content.Read AsStringAsync()). ToObject<
GetAllAcabResponse>();
¥

catch (Exception ex)

{
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throw new Exception($"Can't parse response.Content to

GetAllAcabResponse object: { ex.Message }");
}

try
{

response.Result.Records = response.Result.Records.Skip(pageSize *
pageNumber).Take(pageSize).ToList();
¥

catch (Exception ex)
{

throw new Exception($"Can't pagianate GetAllAcabResponse
response.Result.Records (Page size: {pageSize}; page number

{pageNumber}): { ex.Message }");
¥

return response;

After getting necessary count of paginated ACABs data, user will be able to
add to select ACAB and apartment on Ul. Code of form, for connecting apartment

from angular file myosbb.component.ts:

saveAcabApartment() {
this.addAcabDto.userApartmentNumber =

Number.parselnt(this.apartmentUser);
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this.data.service.addNewAcabAndUserApartment(this.addAcabDto).subscribe((data:

AddAcabWithApartmentDto) => {
console.log(‘Apartment was successfully added.");
console.log(data);

this.dialogRef.close();

this.data.notification.open('Bu nigxmoumnuces 1o OCBbB ' + data.acabName

+ 1", TloBigomiieHHS', {
duration: 5 * 1000,
verticalPosition: 'top’,
panelClass: ['blue’, 'popupmessage']
b;
}oerr=>{
console.log(err);
this.data.notification.open('Bu  He  migKIIOYMINCH
this.addAcabDto.acabName +'!', 'Tlomunka', {
duration: 5 * 1000,
verticalPosition: 'top’,
panelClass: ['red', 'popupmessage’]
b;
b
¥

3.8 Algorithm of the system

no OCBB +

The developed subsystems serve to improve the communication of the

Iinhabitants with each other and to facilitate the management of the association. You

first need to sign up. Then apply to add yourself and your apartment or flats to an
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already registered association. If the association is not registered on the system, it

must be registered by the headman. When a user is added to an association, they are
given the opportunity to:

a) communicate with other residents;

b) pay for utilities and ancillary services provided by specific associations of
residents in which the user is registered;

C) create voting proposals;

d) participate in the voting on the submitted proposals;

e) discuss all news and events presented to residents;

e) change their personal data;

f) withdraw from the merger if the apartment was sold by the user or for any
other reason he lost the ownership of the apartment;

g) access to statistics on utility costs to compare their costs to the average per
unit of residents;

When logged out or deleted, the user loses access to the system.
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4 TESTING THE PROGRAM AND THE RESULTS OF THE WORK OF

«PERSONAL CABINET OF RESIDENT OF VINNITSA CITY» INFORMATION
SYSTEM

4.1 Description how system is working

After opening web site of information system, the user goes to the «Bxiay» page

of the system (user authorization form), as shown in Figure 4.1.

Kapmka BiHHUYQHUHQ

Figure 4.1 — Web page «Bxia»

But since every new user of this information system has to register, you first
need to click on the "Registration” button and go to the «Registration» window,

which is shown in Figure 4.2
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<« C @ vinnytsiacard.azurewebsites.net/landing/registratior G>-Qa % iy O :

= Kapmka BiHHUYQHUHQ

Peecmpauis

In «Bxim» web page, the user must complete all fields provided and click on the
«YBirtu» button. If user wrote wrong credentials, he will see error message. A
window with an example of this function is depicted in Figure 4.3.

<« C @ vinnytsiacard.azurewebsites.net/landing/registrat G- Qs [ O

= Kapmka siHHU4YQHUHQ

ication when user data is not correct

Figure 4.3. — Notif
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If the user data is correct, then by clicking the «Ysiiitu» button, the user will be

redirected to «["omoBHa» page, which is shown in Figure 4.4.

= Kapmka BiHHUYOHUHQ Bu ysiGwau aK vplysok ,A
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Figure 4.4 — The main page of information system

User page contains user data and information about logins. User page is shown
on Figure 4.5.

Kapmka BiHHUYQHUHA Bu ysiGwAu 8K 3
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Figure 4.5 — User page of information system
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For changing users data, user should click on «Pemarysatu» button. Then form

with user’s data will be editable. Editable form is shown on Figure 4.6.
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TonoeHG m

Mpodias

Moe OCBB

Possozu

DopyM

-

Maucak Baagucaas
OAekcaHgpoBUY

Bl;aaucnae

M
Onex:anaoosw
;{a&pnsak@gmr com

+38063123

I8 B © @ @

+380631239898

LWonosHUD BAagucAGe Onexcangposuu!
Le 8owaowo NepCoHOALHO CMOPIHKS, HO
#Kill BU Moeme pegazyBamu ocobucmi

Bu yBIlWAU AK v i =1
Bxogu y cucmemy G2
1 X chrome 1 2019-10-08T17.10:43.2075842
2 X chrome 1 2019-10-09T09:27:44 3940791
3 X chrome 1 2019-10-09T12:30:37.1610445
4 X chrome 1 2019-10-09T15:57:59.8027724
5 X chrome 1 2019-10-10710:16:55.9819435
6 X chrome 1 2019-10-10T12:52:35.6586373
7 X chrome 1 2019-10-10T17:50:08 6032326
° W Aneama 4 A A TN AT 3704943

Figure 4.6 — Updating users data

After updating user’s data, user will popup message, about updating. Result of

updated data is shown on Figure 4.7.

FoaosHO

Mpogire

Moe OCBB

Possaau

DopyMm

HosuHu

ToAoCyBaHHS

soeneHol TMogigomnessn

Maucak Baagucaas
OnekcaHgpoBUY

[Wonoe=us B

dAexcaHgpoBuM!
Ue sawou MOPIHKD, HG
aKill BU MOXeme pegazyBamu ocosucmi

gami

1 Kevmot Ha @inem "o 3ipoK”
2 Keumn Ha insw “xorep”
3 Cnnaraza ras

G anx 5 O
Bu yeitiwAu Ak valysok | Buxig =1
Bxogu y cucmemy G2
1 X chrome 1 2019-10-08T17:10:43 2075842
2 X Cchrome 1 2019-10-09T09:27:44 8040791
3 X chrome 1 2019-10-09T12:30:37.1610445
4 X Cchrome 1 2019-10-09T15:57:50.8027724
X cChrome 1 2019-10-10T10:16:55.9810486
X chrome 1 2019-10-10T12:52:35.6586373
7 X cChrome 1 2019-10-10T17:50:08 6032326
8 X chrome 1 2019-10-11T10:03:47.3784243
- -
Orpuysay xowrie SmartCinema @0
Orpuysad xowTis SmartCinema «0
BiHHitUSKa ENEXTDO KOHTOPA 86047

Figure 4.7 —Result of updating users data
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For paying bills or additional payments, user should go to «Moe OCBb». Web

page of ACAB of user is shown on Figure 4.8.

€ & C @ vinnytsacard.ansewebsitesnet/home/myosbt €ax 5 O
= Kopmka siHHUYGHUHG Bu ywiowau ax yebvaok | Buxig =3
Foaceko i
MNigkaloueni OCBE &
* Bymeun Gywes  OCEG Hovepsasprrpm Onmimermsa fas @ Cmarin 3 Eneerposmarsa ' Onaroms 30 Banonocravown @
Moodiae @
1 ABISSAIR, B NOPAKMA 8T KOPTYCA 8 CEUIR »
MoeOCBE wap
Aogamkosi paxyHKUTil
Possozu &
[ tocyee
B 1, . Mesemasea, 48 a3 e cagox B
Dopym s .
A esseacsa &8 Gams A B

>

[P Orpeysessoata  Cymiymmi  Kaone arn
Onrara a TucTonas [ SHHYALR, BV TOKPYALKINA, Oytmox 8T KOPTIYC 4, rsacrugs 29 A1 Bosotsogoranar” MK QL Moy 2019.32633PM
s 33 recronas [reara 38 ot €] RO e Vemesaa 8 101 A2 NovdD 2019, 24205PM

onvara s focTon, [vara Carues 3 xapupsa] 20181, 5 Mezmeassa. 48 00 @ N800 20013PM

raresa pTonas (M SR, SYTMLIA NOKP/ALKIHA G/eioc ST KOPTIVC & (Ga0TiGa 5] Bhediotd CUTSNA OXTB 408 EnerTDOSHEEKT MR w22 Nev2s 2019 45408PM

Figure 4.8 — Web page of ACAB of user

For adding apartments, user must click on «/lomatu kBaptupy». After clicking
on button, user will see model form with existing ACABs. Modal form for adding

apartment is shown on Figure 4.9.

Figure 4.9 — Modal form for adding apartment
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If no one have added ACAB into the information system, modal form will

require to set count of apartments. Second step of modal form for adding apartment is
shown on Figure 4.10.

Migxnuntnes go OCBB

3anoeHime dopmy:

o Obepite OCBB o [Honarkosa iHdopmaLia o OBepiTs CBOIO KEAPTURY

Homep OCBEE: 3

Haesa OCEE: 50 PI4YA MEPEMOTU, 18-B

Agpeca OCBE: M. BIHHWUA, BY AMLA 3AMOCTAHCBKA, 6yguHok 18 B
Aama peecmpayii OCBE: 2014-03-24T00:00:00

Y Hac BigcymMHA iHGOPMAaLLR, NPO KiAbKICMbE KBapMUP Y BYgUHKY, BEEgIMb KiAbKiCmb:
KineacTs ksaprup

100

Hazag Lani

BigmiHa

Figure 4.10 — Second step of modal form for adding apartment

Third step requires selecting users number of apartment. Selecting users
number of apartment is shown on Figure 4.11.

Migknrouutnes Ao OCEB

3anoeHime bopmy:

@ 05epm 0CBE @ Nonarosa indopuaun € O5epims caoio keapTipy

Homep OCBE: 3
Haesa OCBB: 50 PIYYA NEPEMOTM, 18-B
Agpeca OCBB: M. BIHHWMLA, BYAMLA 3AMOCTAHCBKA, 6ygurHox 18 B

Aoma peecmpauii OCBB: 2014-03-24T00:00:00

CrUHyTH Mineepmymi

Bigmita

Figure 4.11 — Third step of modal form for adding apartment
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If ACAB already has been added to information system, modal form contains

only two steps. Modal form with two steps is shown on Figure 4.12.

NigknioumnTek go OCBB

3onoeHiMb hopmy:

° OBepite OCBB e OBepiTh CBOK KBAPTUDY

Homep OCBE: 1
Hoeaa OCBE: 8 CEKLLIA
Agpeca OCBB: M. BIHHKMUA, BYAMLA NOKPUILKIHA, éyguHok 8 T, KOPMYC 4

Aoma peecmpauiir OCBE: 2018-11-13 00:00:00

-

Hazan Crmmymi Migeepawmi

Bigmina

Figure 4.12 — Last step of modal form for adding apartment of existing ACAB

For adding additional bills, user must click on «/logatu paxynok» button. It
will open modal form for adding additional bills. Modal form for adding additional
bills is shown on Figure 4.13.

Aogamu naamix
3anceHime Gopmy:

O6epime mun ycmaHosu/nignpueMcmea:  O6epimb ycmaHosy/nignpueMcmeo:  OBepimb ycmaHosy/nignpueMcmao:

Hozea yemaw

a ycmasoay —
OH3 N2 1, eyn. Megsen... v nnata BaTLKE 23 XapUyBaHHA

nNaTa 3a AT CaaoK

Migmeepgumu

BigmiHa

Figure 4.13 — Modal form for adding additional bills



69
For paying bill, user must click on «Ommatuti» button near bill in table for

main bills or additional bills. Modal form for paying bills is shown on Figure 4.14

and 4.15.

M. BIHHMLIA, BYAVLIA MOKPUILLIKIHA
BT, KOPMYC 4

Keopmupa Ne29.

Kopma gas mecmysasna 4242 4242 4242 4242

3onoerime Gopmy:

Figure 4.14 — Modal form of paying main bills

ea ¥ 7 O :

¢ > e .

Ompunysau kowmie: AH3 N8 1, syn Megsegeso, 48

Onaama nposogumecs:

NAGMA 30 gUM. COQOK

Kopmo gas mecmyBamms: 4242 4242 4242 4242

Janoewims GopMy:

Figure 4.15 — Modal form of paying additional bills
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If user will write correct data, information system will see his payment in table

of history of payments. Successful pays are shown on Figure 4.16.

BUHU 8
Icmopia cnaam paxyHkis

Onnara 3a fiuctonag. [M. BIHHULA, BYNULIA NMOKPULLIKIHA, GyauHok 8 I, KOPMYC 4 0. 424,
Mmuka
Mnara za nucTonaa. [NnaTa 3a AUT. caaoK] 1200.1 4
3 onnata 3a flucTonan [nnata 6aTsKia 3a xapdyaaHHs] ) 2424,
Mnatix 3a nuctonag. [M. BIHHULIA, BYNULIS MOKPULLIKIHA, GyauHoK 2 *2424;
| Mnarix 3a uctonaa. [M. BIHHULIS, BYNULIA MOKPYLLKIHA, Gyansok 8T, KOPNYC 4, keaptwpa 2] Bisw 2 12312 4242

Figure 4.16 — Table of history of payments

If user click on «Po3sarm» menu item, he will see two widgets with films. First
widget shows only available films, second widget shows only films that will be

available soon. Widgets with films are shown on Figure 4.17 and 4.18.

Kapmka BiHHUYQHUHQ Bu ysiGwAu sK

3apa3 y npokami B SmartCinema €

< >
4 o
66
Possazu
|
H 8
yBOH =

Ckopo y npokami B SmartCinema #

epsge 4 v - < >

Figure 4.17 — Widget with available films
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Ckopo y npokami B SmartCinema €

]
S ]
Yopre FIZABO CxomkeHHs.CKalBoKepa

AETANbHIWE DETANbHILWE DETANbHIWE DETANBbHIWE

Figure 4.18 — Widget with films that will be available soon

If user clicks on «Jleranpuimey» button, he will be redirected to web page of
selected movie. Result of clicking on «/letansnimey» button is shown on Figure 4.19.

CINEMA PO3KINALL ®IbMU Q Binnnua, TU SkyPark @) OcobucTuii kabier — —

R 3 A ARV SR

Mpuabamm keuToK

Onuc cinbmy - Hoxi Harono

BupobxuuTrso:

Figure 4.19 — Result of clicking on «/letanpHime» button
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If user clicks on «Hosuamw» menu item, he will see news about Ukraine. News

web page is shown on Figure 4.20 — 4.22.

€ >C @ € Q% B ()
= ‘ Kapmka BiHHUYQHUHQ Bu ysiGwau sk vplysok | Buxig =31
ToAoBHG w Yepaiva Binnya Cnopr Possant

Mpodine O -:

BES

Ny

8

Moe OCBE iy \ 6i3

Possozu @

i

FoaosHQ

Npodire

Moe OCE6

Po3sczu

Dopym

Aara: 11 rpyaus (cepega) Hac: 19:00 —
2100 Micue: Kutis, Byn. [loporosxa, 3,
UNITCity BipryansHa, aonoesiea,
SUILIEH3 PEANBHICTS — KOPACHIN

CTWpaKTLCA. TOBOPITMENO.
posumpeny peanswicts (XR). Likago, A
‘ecpexTvaHO BuvopucTOByBaTH XR y Biameci

i 3p0GuTi 6

AETANBHILE

ara: 16 rpyae (noweinor) Mowarox
19.00 Micue: Keia, eyn. floporawsmiera, 3
UNITCity Xto e uac banda? Bauay
awaiTs Bl 33 0CTakM Kinska PORiE
FpeaTweKa arewiya banda wrpana
«Kaes0m0 nEEa 33 GpeaNT
«EapoBaveniy, CTANA ArHLIIO POKY KA
wanpecTiox

LETATBHILE

@ EROHOMIMHA HPABIA

Philip Morris moxe nepenec 8
YRpaiii: b pusi sualy = 60Ky

~N

OpiH 3 HAHGINBHX BUPOBHINE
o080l NpoayrLsi 8 Yrpaini Philip
Morris Ukraine aoi nepesscTuTit odic
FNACTEPHOMD LEHTDY 3 Yipaisw B pas THeKy.
+a ingacTL

>

pamn rﬁoxom*aa

cBoe npoxq-u-v'

3eneHcbKol
nocnrd 1]

Rara: 6 rpyan (WaTHiys) Nouaror: 1600
Micug: Biowaus, ByniLa Bpaynascera
103, Exade! Ukraine fipyai. ¢ wyaoenh
NpUBIA SIBPATICS NIR TOCTHHHINM KDHNIOM
Exadel Ukraine Vinnitsya — ans
HESTODKITY, HOBUX IHAFONCTS T3 BKTHBHIX
AI2NONE PO HaAHCBIVILLE IHCTPYMEHT

BETANBHILE
Decrmuber s tene of bk et
2 Decer
L4 19004
Tara 13 rpyars (namag) Moarox. 1830 i
Micye: Nesie. syn. Crpwitcsra. 29a. Liewrp
MuTponanuTa Axapes LWemmweroro, 127

ayn MNusiscera Giswec-wrona YKY (LVBS)

Ta mancTepcska nporpana MA in Human

Resources & Organzation Development
3anpouwyiors 13 rpyasA ka HR

boe
.1,\\ V\\ 5AJ\‘| /P\/I

AMSpHeaHCION NAEP 23REN5E, WO
TIDOCHE YKPAIHCEKOTD FONery He AN cebe
0coBWeTO, 3 ANA BCicH Kpaitit

RETANGHILE

LETANBHILE

= =

szeflea®aliag

Figure 4.20 — News about Ukraine

TECH HR

COMMUNITY Sy

Rara: 6 rpyawn (n'smings) Noator: 1800
Micue: Bz, synius Bpaunascera
103, Exadel Ukraine lpyai, ¢ 4yaoswi
NPUEIA GPATHCS N FOCTHHHIM KDHNOM
Exadel Ukraine Vinnitsya — ans
HEBTOPAHIY, HOBWX JHAOMCTE T2 BKTUBHX
A@n0niE NP HaCBLL HCTDYMENTH

AETAMBHIWE

Kapmka BiHHUYQHUHO

Ypaia Birrmua

orvaaon
Vinnytsia Java Meetup, 7
rpyaHs, BiHHuua

Rara: 7 rpyana (cybora) Yac: 1200 —
15:00 Micye Biwinu, kpeaTvasusit npocTip
Aprvsioe Bein npueit! Mu npogoswyeno
AINHTHCA 3rsamnaun | Aoceiznon. Ha L
P33 JAVA! B2 8iftoH4R nicn peceTpaul
forms gle/tokwgY 3U1BPZfidp? Crirepw i

Teun: Qupo Kitciox — Java

AETANBHIWE

Cnopr Possar

Nava: & mpyawn (veteep) Yac: 1900 —
20.30 Micte: Biinys, Byn. Mywsina, 11
{HUB Vinnytsia MpesenTayis npoery,
CTapTany i cebe NEpeR 3AMOBHHKOM —
¥auan Public skills! Cnigbeciaa, iTepe'o,
POXaHHA MIASMLLHIMY 33pOBITHY ATy —

anait Public skills! MocTasum

AETANBHILE

flara: 18 rpyann (cepega) Hac: 19.00 —
21:30 Micue: . Xapxie, opic Sigma
Software syn Axanemira Mpockypu, 1
TapAuanil rpyAgHs — YaC CNEKOTHOD

neTeoprrry! 18 rpyarn Cpen 360

2anpousye ecix Project Managers, QA

engineers, Scrum managers AnA oSNy

Zoceinom, Ked.

Bu ysiGwau sk vplysak | Buxg -

Uunknmu, ranmep

TNexuia "Unknm,
MpdimepeyrciaOoAn H
§4§™ Bornofapemiuacy’;
29 nmcTonana, BikHuug

faTa 30 nucTonana (cybora) Yac 1300
— 14:00 Micue' Biraunuys, Byn. Nyusina 11
iHUB Vinnytsia 30 nwcTonaga 2019 p. o
13:00 8 IHUB Vinnytsia sinbyaetec Tpetn
nexiya Jacob Bayteiman 3 wwny
«Mporpanyzass Ana HETex:apes
F'AcoByEMO, AKX NMIHE Yac B NpOrpan,

LETANBHIWE

-
L

11
- A
t Novemoer 29, 6.3Uf

* bl -

| [P
Dara 29 nucTonaga (n'smaas) Nowaror
18:30 Micue: Birwiua, eyn. Mywnina, 11,
{HUB Vinnytsia Ha iss+Ti Bu moxere
OIAAOMITCA 3 HOBHMY TEHASHLEFMI B
poapobuy nig #Android Ha mosi #Kotiin,
POSHAROMMTHC 3 IKLLMMM POIPOBHIKAM,
OCIYXATW LjKasi RONOBIZY T4 Bece

Figure 4.21 — News about Vinnytsia
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FoacsHa i

Mpodire (2]

Moe OCBE =3

Possou
Dopym AN

TIOUYEMO Mit HAELUTI 04 1CTOpII?

RETANBHILLE

A Crpws

Kapmka BiHHUYQHUHG

A0HHIX CNPas Yipaikn Ha
M8 KEPISHILTEY KOMNAH

A XM DILUEHHA MapKysaTH
Kpiua "pocificsKkon” TEpuTOpiER.

AETANBHIWE

Figure 4.22 — News about Entertainment

Cnopr
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Byaym

1iHOICTOpI

[LETANbHILE
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If user clicks on «"omocyBanns» menu item, he will see ideas of users ACABS
and petitions. News web page is shown on Figure 4.23.

TorosHO m

Neodire @

Moe OCBE i

Possozu
Dopym A%

Ton nonyAspHUX nemuuii &l

MoaocyBaHHA Bawux OCBB #

Hazea OCE6

8 CEXUA

Kapmka BiHHUMQHUHG

femsperpegs 50 0of0 < >
Tewa el Astop nemwal o
\aen 2w OCES Mrwcax Bragacras Nov 21, 2019, 92532 A

Craopmi nenago ana OCE6

Memuuii Micma BiHHUU| #

& Tewa nemm
1 TecTosa nemwn
2 TecTosa nemeys 1

tems per page 5

AsTop neTmy

Mmwcar Bragwcnas

Mnwcax Bnagicnas

Bu ysiGuwAu ax velvsok | Buig —H

< >

fama craopes

Nov 1, 2019, 120000 AM

Nov 2. 2019, 120000 AM

Croops nemeyio

Figure 4.23 — Web page of petitions and ideas.
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If user clicks on some idea, he will be redirected to web page of selected idea.
Web page of idea is shown on Figure 4.24.

Kapmka BiHHUYQHUHG BU yBiGwAu 2K

ocysarHa > Iges gan OCEB

Iges N22 PeayAbmam 2oA0cyBaHHS
o Y.
pagine ) Onu iget gas OCEE e
ma cme
e OCl
Poasazu &
Dopym A%

XoueTe NABMILHTH B33EMOAII0? [lORRNTe PeaKuii A0 BAWNX CTATeR.

Upvote @& Funny T Love @ Surprised & Angry & saa
=

@ courage

Figure 4.24 — Web page of idea

If user clicks on some petition, he will be redirected to web page of selected
idea. Web page of idea is shown on Figure 4.25.

< C @ vinnytsiacard.azurew cax 5 O
= Kapmxka BiHHUYOHUHG Bu yBIGWAU A volys -
lonoska i
ocyBaHHA > Tecmoea nemuuyis 1
Memuuia N22 PesyAomam 20A0CyBQAHHS
o Q Leonu nemui e
ox Baagucaos. Aama cmaopess: Nov 2. 2019, 120000 AM
Moe OCE6
B L 4
Qopym &8
XoveTe NiRBMIHTH B33€MORII0? AOA3ITE PeaKLil A0 BAWMX CTaTe.
Upvote & Funny ® Love @ Surprised 8 Angry & sad
OKomewTapis  vinnytsiacard @ courage
Pesouewaysarn L' Tuinorne § f rosunrnce | Coprysarw 3a nakpaun
=N

Figure 4.25 — Web page of petition
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User can write some comment, below petition data. Comment is shown on
Figure 4.26.

Mpozo 171000
&Tinsku 81 MOXeTe Le Gaunu
XoueTe NigBMWMTY B3acMogi? [JoganTe Peakuil 4O BaWMX CTaTe.
Upvote % Funny ¥ Love % Surprised % Angry s sad
1KomeHTap  vinnytsiacard @ Courage
PekomeHayBaTH COpTyBaTH 3a HAWKPALUMK
Po3nouaT 06roBopeHHA
g Courage AeKinbKa CExyHa TOM
== [1pOCTH KOMEHTap.
S Peparysam - Bignosictv - MominuTues

Nignucatucs O Nonam Disqus na ceiii cait i@ NoniTuka KoKdigenyiiHoCTI Disqus DISQUS

Figure 4.26 — Comments of petition

If user clicks on «Iligrpumyro» or «He miarpumyro» button, he will vote for
petition. After voting, petition page will not contain these buttons. Web page of
petition which has been voted is shown on Figure 4.27.

ToaoBHQ -
lonocyBaHHS > Tecmosa nemuuis
Memuuia N1 PesyAbmam 2onocyBaHHS
Asmop: MNaucak Baagucaos. Aama cmeoperHs: Nov 1, 2019, 12:00:00 AM
Moe OCBB

Possazu &

Qopym 2%

Figure 4.27 — Voted petition



If user clicks on «Cratuctuxa» menu item, he will see charts will see charts
about diverse topics. Chart of statistic are shown on Figures 4.28 — 4.31.

= KOpmKa BiHHUYGHUHO Bu ywiOwaAu x volvaok | Buxg -
lorosHo i Dzt Hacenewss
CepegHi BUMPOMU HQ KOMYHQAbHI NOCAY2U ¢ 4 &
Mpodine @ i [ =L g Ll — L
100
Moe OCEE i}
w
- & )
)
opyM 2% B
e o Sepasen — — een o, S—— Bepacen Howrme rons 2
Hosuwu
FoAOCYBOHHA Ao s ecpsan
— —

Figure 4.28 — Chart of average main payments

3apobimHi nAamu Ha npodecii il

™A s | L Lo m— L — epis 1
) nocrosanen 5 rasy, napn i nosmps [ renaniseus, nosogresn s sipxosewn [T Eysiemmeo
[ Orroea Ta posapiGka Topriens; pemonT asToTpaHcnopTH sacofie | oTowmnie [ Tpancnop cxnazcbke f0CN0ASPETED, NOWTOSS Ta Kypiepctka Airnuwicty [T THuraC0BE POSWILLYBBHHA  OprBHISaLIR XBPHYBaHHA

Cisern o Bepesers Keirers Tpasers Hepeers Nuness Cepness Bepecers Kosrers Twcronag Tpyaens

*(y PO3POXYHKY HO OQHOZO WIMAMHOZ0 NPAUIBHUKD, 2pH)

AaHi B3smo 3: [oAoBHe ynpoBAikHa crnomucmuky y BikHuuskil o6aacmi. Cepegrn 30p06imHa NAOMO 30 BUGAMU. gisasHocmi y 2017 poui

Figure 4.29 — Chart of salaries of each professions types

loaosHa i Hacenema Tpogyrmv xapsysasma
Cmamucmuka NO HaCEAEHHIO & 4
Noodine @ s 103 2019
00000
350000
Moe OCBE 300000
250000
Possoeu 4 et
150000
100000
QopyM 2%
so000

Beeaia Hueprns Kosames Taguenns Motwunie-Toginse seai P
HoBuHu

Uucenomicme HoCeASHHA (30 OUiKOI) HO | oamka 2019 poxy ma cepeg

oepechi 2019 poky. AoHHi 8sami x [oroSHe ynoopAits cmomuemuiny y Bitssuutuili o6agcmi

o) 110 | woemua 2019 poky

ToAOCYBOHHA

Figure 4.30 — Chart of population

76



77

DiHancn Hacenenna MpoaykT xapuysaHHA

CnoxuBaHHS NPOQYKMIB XapuyBAHHS B goMozocnogapcmsax (1999-2016pp.) =Y

=1 monoxo i monouni npoaykw [ sius [ uyxop [ xni6 i xniwi npoayxw [ xapronns [ oBowi Ta Gawrani [ dpyxTh, Aroau, ropi, surorpaa [l ONiA Ta iHLi POCIMHHI XMPK

[/ waco i waconponyxw [
30
i<><

2012 2013 2014 2015 2016

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011

"CNOXUBQHHA NPOQYKMIB XaPUYyBAHHS B QOMO2OCNOQOPCMBOX (B NEPEPaXyHKY 8 NEPBUHHUT NPOQYKM) B CEPEgHBOMY 30 MICAUL Y PO3PAXYHKY HO OgHY ocoby. Aliug 8 wm., iHWi NpogyKmu B K2

AaHi 83amo 3: [onoBHe ynpaBAiHHS cmomucmuku Y BisHuubkil o6aacmi. CNoxuBoHHS NPOQYKMIB XORYYBOHHS B QOMO20CN00AECMEBAX

Figure 4.31 — Chart of consumption of food in households

If user clicks on «®opym» menu item, he will see list of topics. Forum page is
shown on Figure 4.32.

Kapmka BiHHU4QHUHQ Bu ysitiwAu fk vdovoyi | Buxig

FoAoBHQ — CTBOPUTU TEMY AAS OBTOBOPEHHSA

Yacmo o6zoBopoBaHi memu [&]

MNpodire () TectosaTema 1 [ETANBHILWE
Tectosa Tema 2 OETANBHIWE

Moe OCBB &
Tectosa Tema 3 AETANBHIWE
MPUGMPAHHR RUTAYOTD MATIAGHMKY [ETANBHILE

Possazu &

Qopym A%

HosuHu

Figure 4.32 — Forum page
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If user clicks on topic button «/leranpHimie», information system will redirect
to topic conversation. Topic conversation is shown on Figure 4.33.

Kapmka BiHHUYQHUHQ Bu ysitwAu aK vdovgyi | £

=
S o N @opym > Tecmosa mema 1

Npodine &
Moe OCBB Y
Posscau &

T ‘

vplysak Aama: Nov 11, 2019, 9:44:48 AM

2

okita Aama: Nov 11, 2019, 9:58:35 AM

Tecmose 20A0BHe NOBIGOMAEHHS, AKe Byge y Wanui memu

Asmop: vplysak Aamo: Nov 4, 2019, 9:5624 AM

Mpocme NOBIGOMAGHHA

Komermap

Komermap 2

Figure 4.33 — Topic conversation

If user clicks on «CtBoputn Temy 11 ooroBopeHHs», it will open modal form
for creating form. Modal form for creating forum topic is shown on Figure 4.34.

Figure 4.34 — Modal form for creating forum topic
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CONCLUSIONS

During the master's work, the development of the information system "Personal
office of the resident of Vinnitsa" was developed. Information work has a clear and
user-friendly interface and all the necessary functionality for interaction with state
and non-state enterprises.

The first section analyzes the information system of the subsystem of
interaction of residents in the automated control system of joint owners of an
apartment building, analyzes the existing analogues, describes the features of such
subsystems and describes the use of data processing tools in the subsystem. The
elaborated statement of the problem is developed.

In the second section, the functions of the subsystem "Personal cabinet of the
resident of Vinnitsa" to be developed and its modeling were analyzed. On the basis of
these data, a structural diagram of the system, a UML sequence diagram, a UML
activity diagram was developed.

In the third section, the software was developed in Microsoft Visual Studio
Code. The technologies used, their advantages and disadvantages are described.

The fourth section tested the software that showed the correct operation of the
information system "Personal office of the resident of Vinnitsa" for users who are
connected to the merger and for users who have not yet connected to the merger.

After testing, it was found that the information system meets all requirements

and can be used by residents of Vinnitsa.



80
REFERENCES

. Aries Ol What is an ACS / Ol Aries. M .: Science, 1981.

. Industry-wide guidance methodological materials for the creation of automated
systems for managing enterprises and production associations (ACM). M .:
Statistics, 1977; Industry-wide guidance methodical materials but the creation
of multi-level integrated ACS production association (enterprise). M .. DCST,
1986.

. A Theory of System Interaction: Components, Interfaces, and Services
[Electronic resource]: [Website] - Electronic data. - Access mode:
https://link.springer.com/chapter/10.1007/3-540-34874-3 4 — September 2019.
. M. Abadi, L. Lamport: The Existence of Refinement Mappings. Digital
Systems Research Center, SRC Report 29, August 1988.

. M. Abadi, L. Lamport: Composing Specifications. Digital Systems Research
Center, SRC Report 66, October 1990.

. L. Aceto, M. Hennessy: Adding Action Refinement to a Finite Process
Algebra. Proc. ICALP 91, LNCS 510, Springer 1991, 506-519.

. P. Andrews: An Introduction to Mathematical Logic and Type Theory: To

Truth Through Proof. Computer Science and Applied Mathematics. Academic
Press 1986.

. RJ.R. Back: Refinement Calculus, Part I: Sequential Nondeterministic
Programs. REX Workshop. In: J. W. deBakker, W.-P. deRoever, G. Rozenberg
(eds): Stepwise Refinement of Distributed Systems. LNCS 430, Springer 1989,
42-66 // RJ.R. Back: Refinement Calculus, Part Il: Parallel and Reactive
Programs. REX Workshop. In: J. W. de Bakker, W.-P. de Roever, G.
Rozenberg (eds): Stepwise Refinement of Distributed Systems. LNCS 430,
Springer 1989, 67-93.


https://link.springer.com/chapter/10.1007/3-540-34874-3_4

81
9. Article about Single Sign-On [Electronic resource]: [Website] - Electronic

data. - Access mode: https://uk.wikipedia.org/wiki/Single_sign-on — September
20109.

10.Site with information about «KYIV ID» system [Electronic resource]:

[Website] - Electronic data. - Access mode:
https://www.kyivsmartcity.com/projects/yedinij-oblikovij-zapis-kiyanina/ —
September 20109.

11. Site with information about «KYIV IDy» system [Electronic resource]:

[Website] - Electronic data. - Access mode:

https://kiev.vgorode.ua/news/sobytyia/395318-v-dva-klyka-kakye-problemy-

mozhno-reshyt-s-pomoschui-Kyiv-1D — September 2019.

12.Site with information about «OcoOucTuii kaOiHeT JbBIB THHUHA» System
[Electronic resource]: [Website] - Electronic data. - Access mode: https://city-
adm.lviv.ua/policy — September 2019.

13.Article about SharePoint [Electronic resource]: [Website] - Electronic data. -

Access mode: https://uk.wikipedia.org/wiki/SharePoint — September 2019.

14. TudoJIsriB Portal [Electronic resource]: [Website] - Electronic data. - Access

mode: https://infolviv.com.ua/ — September 2019.

15. Article about automated control systems [Electronic resource]: [Website] -
Electronic data. - Access mode:

https://en.wikipedia.org/wiki/Industrial_control_system — September 2019.

16. ldentification and modeling of technological objects and control systems: a
textbook / VM Dubovoy. - Vinnytsia: VNTU, 2012. — 308 ¢

17.Article on Automated Control Systems [Electronic resource]: [Website] -
Electronic data. - Access mode:
https://dic.academic.ru/dic.nsf/ruwiki/312433#.D0.9E.D1.81.D0.BD.D0.BE.DO
.B2.D0.BD.D1.8B.D0.B5 .D0.BA.D0.BB.D0.B0.D1.81.D01.81.D00.B8.D1.84.D



https://uk.wikipedia.org/wiki/Single_sign-on
https://www.kyivsmartcity.com/projects/yedinij-oblikovij-zapis-kiyanina/
https://kiev.vgorode.ua/news/sobytyia/395318-v-dva-klyka-kakye-problemy-mozhno-reshyt-s-pomoschui-Kyiv-ID
https://kiev.vgorode.ua/news/sobytyia/395318-v-dva-klyka-kakye-problemy-mozhno-reshyt-s-pomoschui-Kyiv-ID
https://city-adm.lviv.ua/policy
https://city-adm.lviv.ua/policy
https://uk.wikipedia.org/wiki/SharePoint
https://infolviv.com.ua/
https://en.wikipedia.org/wiki/Industrial_control_system
https://dic.academic.ru/dic.nsf/ruwiki/312433#.D0.9E.D1.81.D0.BD.D0.BE.D0.B2.D0.BD.D1.8B.D0.B5_.D0.BA.D0.BB.D0.B0.D1.81.D1.81.D0.B8.D1.84.D0.B8.D0.BA.D0.B0.D1.86.D0.B8.D0.BE.D0.BD.D0.BD.D1.8B.D0.B5_.D0.BF.D1.80.D0.B8.D0.B7.D0.BD.D0.B0.D0.BA.D0.B8
https://dic.academic.ru/dic.nsf/ruwiki/312433#.D0.9E.D1.81.D0.BD.D0.BE.D0.B2.D0.BD.D1.8B.D0.B5_.D0.BA.D0.BB.D0.B0.D1.81.D1.81.D0.B8.D1.84.D0.B8.D0.BA.D0.B0.D1.86.D0.B8.D0.BE.D0.BD.D0.BD.D1.8B.D0.B5_.D0.BF.D1.80.D0.B8.D0.B7.D0.BD.D0.B0.D0.BA.D0.B8

82
0.B8.D0.BA.D0.B0.D1.86.D0.B8.D0.BE.D0.BD.D0.BD.D1.8B.D0.B5_.D0.B

F.D1.80.00.B8.00.B7.00.BD.D0.B0.D0.BA.D0.B8 — September 2019.

18. Article on the Functional Structure of ACS [Electronic resource]: [Website] -

Electronic data. - Access mode:
http://studbooks.net/1160897/informatika/opisanie_funktsionalnoy_struktury —
September 2019.

19. ACS Technical Support Article [Electronic resource]: [Website] - Electronic

data. - Access mode: http://www.teh-lib.ru/atpip/sostav-asu-tp/Tehnicheskoe-

matematicheskoe-i-programmnoe-obespechenie-ASU-TP.html —  September
2019.
20. DSTU 2938-94 Information Processing Systems. Basic concepts. [Electronic

resource]:  [Website] -  Electronic data. -  Access  mode:
http://document.ua/sistemi-obroblennja-informaciyi_-osnovni-ponjattja_-
termini--std1033.html — September 2019.

21. 1SO / IEC25010: 2011 [Electronic resource]: [Website] - Electronic data. -
Access mode: https://www.iso.org/standard/35733.html — September 2019.

22. Kudryavtseva SP, Kolos VV, Textbook - K .: Slovo Publishing House, 2005. —
400 pg.

23.Wikipedia article about a three-tier client-server architecture [Online resource]:

[Website] - Electronic data. - Access mode:
https://uk.wikipedia.org/wiki/ — September 2019.

24. AN Petrov Computer analysis of text: historiography of the method // Circle of
ideas: models and technologies of historical informatics. M., 1996.

25. George A. Numerical solution of large sparse systems of equations. - M .: Mir,
1984. — 287pg.

26. Zenkevich O., Chang I. Finite element method in the theory of structures and
in the mechanics of continuous media. - M .: Nedra, 1974. - 240 pg.

27. Figurnov VE "Information Technologies”, M, 2000.


http://studbooks.net/1160897/informatika/opisanie_funktsionalnoy_struktury
http://www.teh-lib.ru/atpip/sostav-asu-tp/Tehnicheskoe-matematicheskoe-i-programmnoe-obespechenie-ASU-TP.html
http://www.teh-lib.ru/atpip/sostav-asu-tp/Tehnicheskoe-matematicheskoe-i-programmnoe-obespechenie-ASU-TP.html
http://document.ua/sistemi-obroblennja-informaciyi_-osnovni-ponjattja_-termini--std1033.html
http://document.ua/sistemi-obroblennja-informaciyi_-osnovni-ponjattja_-termini--std1033.html
https://www.iso.org/standard/35733.html
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D1%8F%D1%80%D1%83%D1%81%D0%BD%D0%B0_%D0%B0%D1%80%D1%85%D1%96%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0

83
28. Wikipedia article about Microsoft SQL Server 2017 [Online resource]:

[Website] - Electronic data. - Access mode
https://en.wikipedia.org/wiki/Microsoft SQL _Server — September 2019.

29. Microsoft SQL Server 2017 Official Documentation [Electronic resource]:

[Website] - Electronic data. - Access mode: https://docs.microsoft.com/en-

us/sal/sql-server/install/planning-a-sql-server-installation?view=sqgl-server-
2017 — September 2019.

30. Transact-SQL Wikipedia article [Electronic resource]: [Website] - Electronic

data. - Access mode: https://uk.wikipedia.org/wiki/Transact-SQL — September
2019.
31. Microsoft Official Documentation on LINQ to Entities [Web site]: [Web site] -

Electronic data. - Access mode: https://docs.microsoft.com/ru-

ru/dotnet/framework/data/adonet/ef/language-reference/ling-to-entities —
September 2019.
32. Wikipedia article about UML [Electronic resource]: [Website] - Electronic

data. - Access mode: https://ru.wikipedia.org/wiki/UML — September 2019.

33.Dubovoy V.M. Modeling of processes and control systems. Tutorial. /
Dubovoy VM, Moskvina SM, Nikitenko OD - Vinnitsa: VNTU, 2009. - 103 p.:
Modeling of processes and control systems.

34.Wikipedia article about .NET Framework [Electronic resource]: [Website] -
Electronic data. - Access mode:
https://uk.wikipedia.org/wiki/.NET _Framework — September 2019.

35. Wikipedia article about .NET Core [Electronic resource]: [Website] -

Electronic data. - Access mode: https://en.wikipedia.org/wiki/.NET Core -—
September 20109.
36.Wikipedia article about TypeScript [Electronic resource]: [Website] -

Electronic data. - Access mode: https://en.wikipedia.org/wiki/TypeScript —
September 20109.



https://en.wikipedia.org/wiki/Microsoft_SQL_Server
https://docs.microsoft.com/en-us/sql/sql-server/install/planning-a-sql-server-installation?view=sql-server-2017
https://docs.microsoft.com/en-us/sql/sql-server/install/planning-a-sql-server-installation?view=sql-server-2017
https://docs.microsoft.com/en-us/sql/sql-server/install/planning-a-sql-server-installation?view=sql-server-2017
https://uk.wikipedia.org/wiki/Transact-SQL
https://docs.microsoft.com/ru-ru/dotnet/framework/data/adonet/ef/language-reference/linq-to-entities
https://docs.microsoft.com/ru-ru/dotnet/framework/data/adonet/ef/language-reference/linq-to-entities
https://ru.wikipedia.org/wiki/UML
https://uk.wikipedia.org/wiki/.NET_Framework
https://en.wikipedia.org/wiki/.NET_Core
https://en.wikipedia.org/wiki/TypeScript

84
37. Official documentation for the use of the library Chart.JS [Electronic

resource]: [Website] - Electronic data. - Access mode: https://www.chartjs.org/
— September 2019.

38. Official documentation for the use of Material Design Lite [Electronic

resource]: [Website] - Electronic data. - Access mode: https://getmdl.io/ —
September 2019.
39. UML Use Case Diagrams: Guidelines — MSDN — Microsoft_[Electronic

resource]: [Website] -  Electronic  data. -  Access  mode:

https://msdn.microsoft.com/en-us/library/dd409432.aspx — September 2019.

40. UML recomandation s[Electronic resource]: [Website] - Electronic data. -
Access mode: https://msdn.microsoft.com/ru-ru/library/dd409465.aspx —
September 20109.

41.Wikipedia article about Data transfer object [Electronic resource]: [Website] -

Electronic data. - Access mode: https://uk.wikipedia.org/wiki/DTO —
November 2019.

42.Wikipedia article about Data transfer object [Electronic resource]: [Website] -

Electronic data. - Access mode: https://uk.wikipedia.org/wiki/DTO —
November 2019.
43.

44 Wikipedia article about .Net Core [Electronic resource]: [Website] - Electronic

data. - Access mode: https://en.wikipedia.org/wiki/.NET_Core — November
2019.

45. Landwerth, Immo (4 December 2014). “Introducing .NET Core". .NET
Framework Blog. Microsoft. Retrieved 27 February 2015.

46.Wikipedia article about MS SQL Server [Electronic resource]: [Website] -

Electronic data. - Access mode:
https://uk.wikipedia.org/wiki/Microsoft SOL Server — November 2019.



https://www.chartjs.org/
https://getmdl.io/
https://msdn.microsoft.com/en-us/library/dd409432.aspx
https://msdn.microsoft.com/ru-ru/library/dd409465.aspx
https://uk.wikipedia.org/wiki/DTO
https://uk.wikipedia.org/wiki/DTO
https://en.wikipedia.org/wiki/.NET_Core
https://uk.wikipedia.org/wiki/Microsoft_SQL_Server

85
47.Entity Framework Core documentation [Electronic resource]: [Website] -

Electronic data. - Access mode: https://docs.microsoft.com/ru-ru/ef/core/ —
November 2019.

48.Wikipedia article about Entity Framework [Electronic resource]: [Website] -

Electronic data. - Access mode:
https://ru.wikipedia.org/wiki/ADO.NET Entity Framework — November 2019.
49.Wikipedia article about TypeScript [Electronic resource]: [Website] -

Electronic data. - Access mode: https://uk.wikipedia.org/wiki/TypeScript —
November 2019.

50. Wikipedia article about Angular 2+ [Electronic resource]: [Website] -

Electronic data. - Access mode:

https://en.wikipedia.org/wiki/Angular (web framework) — November 20109.

51.Wikipedia article about Material Design [Electronic resource]: [Website] -

Electronic data. - Access mode: https://en.wikipedia.org/wiki/Material Design

— November 2019.

52.Wikipedia article about Azure [Electronic resource]: [Website] - Electronic
data. - Access mode: https://uk.wikipedia.org/wiki/Microsoft Azure -
November 2019.

53.Wikipedia article about stored procedure [Electronic resource]: [Website] -
Electronic data. - Access mode: https://en.wikipedia.org/wiki/Stored procedure
— November 20109.

54.Web portal of opened data [Electronic resource]: [Website] - Electronic data. -

Access mode: https://opendata.gov.ua/ — November 2019.
55.Wikipedia article about JSON format [Website] - Electronic data. - Access
mode: https://uk.wikipedia.org/wiki/JSON — November 20109.

56.Documentation of Stripe [Electronic resource]: [Website] - Electronic data. -

Access mode: https://stripe.com/docs — November 2019.



https://docs.microsoft.com/ru-ru/ef/core/
https://ru.wikipedia.org/wiki/ADO.NET_Entity_Framework
https://uk.wikipedia.org/wiki/TypeScript
https://en.wikipedia.org/wiki/Angular_(web_framework)
https://en.wikipedia.org/wiki/Material_Design%20�%20November%202019
https://en.wikipedia.org/wiki/Material_Design%20�%20November%202019
https://uk.wikipedia.org/wiki/Microsoft_Azure
https://en.wikipedia.org/wiki/Stored_procedure
https://opendata.gov.ua/
https://uk.wikipedia.org/wiki/JSON
https://stripe.com/docs

86
57.Article about Top 10 News Api [Electronic resource]: [Website] - Electronic

data. - Access mode: https://medium.com/rakuten-rapidapi/top-10-best-news-

apis-gooqgle-news-bloomberg-bing-news-and-more-bbf3e6e46af6 — November
20109.
58.Piccoli, Gabriele; Pigni, Federico (July 2018). Information systems for

managers: with cases (Edition 4.0 ed.). Prospect Press. p. 28. ISBN 978-1-
943153-50-3. Retrieved 25 November 2018.

59.0’Hara, Margaret; Watson, Richard; Cavan, Bruce (1999). "Managing the
three levels of change”. Information Systems Management. 16

60.Agarwal, R., Sambamurthy, V., & Stair, R. (2000). Research report: The
evolving relationship between general and specific computer self-efficacy — An
empirical assessment. Infor-mation System Research.

61.Boudreau, M., & Robey, D. (2005). Enacting integrated information
technology: A human agency perspective. Organization Science.

62.Chan, S., & Lu, M. (2004). Understanding internet banking: Adoption and use
behavior. Journal of Global Information Management.

63.Compeau, D., & Higgings, C. (1995). Computer self-efficacy: Development of
a measure and initial test. MIS Quarterly.

64.Compeau, D, Higgings, C., & Huff, S. (1999). Social cognitive theory and
individual reactions to computing technology: A longitudinal study. MIS.

65.Davis, F. (1989). Perceived usefulness, perceived ease of use, and user
acceptance of informa-tion technology. MIS Quarterly, 13(3), 319-340

66. Thompson, R., Compeau, D., & Higgings, C. (2006). Intentions to use
information techno-logies: An integrative model. Journal of Organizational

and End-User Computing.


https://medium.com/rakuten-rapidapi/top-10-best-news-apis-google-news-bloomberg-bing-news-and-more-bbf3e6e46af6
https://medium.com/rakuten-rapidapi/top-10-best-news-apis-google-news-bloomberg-bing-news-and-more-bbf3e6e46af6
https://prospectpressvt.com/titles/piccoli-information-systems-for-managers/
https://prospectpressvt.com/titles/piccoli-information-systems-for-managers/
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-943153-50-3
https://en.wikipedia.org/wiki/Special:BookSources/978-1-943153-50-3
https://www.researchgate.net/publication/220630523
https://www.researchgate.net/publication/220630523

APPENDIXES

87



88
Appendix A
(obligatory)

VNTU

APPROVED
Head of the AlIT department,

D. Sc. Prof.
R. Kvetny

(13 29 201_

TECHNICAL TASK
for the master's qualification work

«Development of the information system "Personal office of the resident of Vinnitsa™.
Part 3. Server and tools of subsystemy

08-01.MQW.00.00.001 TT

Supervisor: Phd., associate professor

O. O. Kovaliuk

“o” 2019
Performer: st. of the group 3ACIT -18m
V. O. Plysak

“o” 2019

Vinnytsia 2019



89
1. Name and field of application

1.1. Title — Development of the information system "Personal office of the
resident of Vinnitsa". Part 3. Server and tools of subsystem.
1.2. Field of application — business.
2. The basis for the development.
Theme of master's qualification was approved by order VNTU Ne 254 from "2" 10
2019
3. Purpose and designation.
Establish an information system that would reduce the time spent on managing
money for utilities and other expenses associated with cultural activities. Provide
a complete set of tools to improve the interaction of residents with other
institutions.
4. Initial data for development.
Master's qualification work is carried out for the first time. During the development,
the following documents should be used:
1. ASP.NET Core in Action 1st Edition. Dustin Metzgar, Microsoft 2018.—
288c
2. Inentudikamis Ta MOJEMIOBAHHS TEXHOJOTIYHMX OO’€KTIB 1 CHCTEM
KepyBaHHs : HaBYanbHUI nociOHuk / B. M. JlyooBoii. — Binnuug : BHTY,
2012. - 308 c.
3. 3akon VYkpainu «IIpo o00’eqHaHHS CHIBBIACHHUKIB 0araToKBapTHPHOTO
oynunky» ( Bimomocti BepxoBuoi Panu Ykpainu (BBP), 2002, N 10, cT.78 )
I3 3minamu, BHeceHuMH 3rigHo i3 3akonamu N 3053-1V ( 3053-15 ) Bix
03.11.2005, BBP, 2006, N 4, c1.60 N 2555-VI ( 2555-17 ) Bix 23.09.2010,
BBP, 2011, N 6, ct.41 Kogekcom.
5. Requirements for development.

5.1. List of main functions:
— payment for utilities;



— payment for additional services;
— forum;

— signing electronic petitions;

90

— vote for the introduction of new ideas for the improvement of ACMH

users;
— connection of several apartments;
— news;

— view statistics on utility costs;

— view event statistics, cost of spending on the improvement of the city of

Vinnitsa;

— visualization of the results.

5.2. Basic technical requirements for development.
5.2.1. Requirements for the software platform:
- VS Code IDE.
5.2.2. Operating system conditions:

- work on standard PCs in premises with standard conditions;

- the possibility of a 24-hour system operation.

6. Stages and stages of development.

6.1 Review of technologies, models and methods of creating the
concept of information system

6.2 Designing and realization of the concept of the information
system of the personal cabinet of the resident of Vinnytsia

6.3 The business model of information system

6.4 Approval the results of the study

6.5 Publications

6.6 Design of explanatory note, graphic material and presentation

7. The order of control and acceptance.

10.10.2019

12.10.2019
20.10.2019
22.11.2019
05.12.2019
05.12.2019

7.1. The progress of master's qualification work is supervised by the head of the

work. The border control should be conducted until November 30, 2019.



91
7.2. The project certification is carried out on preliminary protection.

Preliminary defense of master's qualification work is to be held until December 7,
2019.

7.3. The final decision on the assessment of the quality of the master's
qualification work is taken at a meeting of the DEC. The defense of master's

qualification work is to hold December 12, 2019.



Appendix B. Listing of code of program

Payment controller:

using System.Collections.Generic;

using System.Threading.Tasks;

using Microsoft. AspNetCore.Authorization;
using Microsoft.AspNetCore.Mvc;

using Stripe;

using VinnytsiaCard.AP1.DTO;

using VinnytsiaCard.APl.Models;

using VinnytsiaCard.APl.Repositories;
using VinnytsiaCard.Models;

namespace VinnytsiaCard.APl.Controllers
{
[Authorize]
[Route("api/[controller]™)]
[ApiController]
public class PaymentController : ControllerBase
{
IAuthRepository _authRepository;
IPaymentRepository _paymentRepository;
IProfileRepository _profileRepository;
public PaymentController(IAuthRepository authRepository, IProfileRepository
profileRepository, IPaymentRepository paymentRepository)

_authRepository = authRepository;
_profileRepository = profileRepository;
_paymentRepository = paymentRepository;

by

[HttpGet("GetUserPayments/{pageSize}/{pageNumber}")]
public async Task<lActionResult> GetUserPaymentsAsync(int pageSize, int pageNumber)

{
intid = 0;
string userName = User.ldentity.Name;

if (!string.IsNullOrEmpty(userName))
{

User userData = await _profileRepository.GetUserData(userName);
id = userData.ld;

PaymentDto userPayments = _paymentRepository.GetUserPaymentsByld(id, pageSize,
pageNumber);

return Ok(userPayments);

¥
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return BadRequest();
}

[HttpPost("AddPayments")]
public async Task<lActionResult> AddPaymentAsync(Payment payment)

{
intid =0;
string userName = User.ldentity.Name;

if (!string.IsNullOrEmpty(userName))
{

User userData = await _profileRepository.GetUserData(userName);
payment.Userld = userData.ld,;

_paymentRepository. AddNewPayment(payment);

return Ok($"Payment for a user '{ id }' was added successfully");

}

return BadRequest("The payment was not added.");

ks

[HttpGet("GetUserMainBills™)]
public async Task<IActionResult> GetUserPaymentsAsync()

{

string userName = User.ldentity.Name;

if (await _authRepository.UserExist(userName))

{
List<MainBillDto> userBills = _paymentRepository.GetUserMainBills();
if (userBills == null)
{

return BadRequest($"Can't receive users main bills.");

}
return Ok(userBills);

}

return BadRequest($"Invalid user");

}

[HttpGet("GetBillsTypes™)]
public async Task<lActionResult> GetBillsTypesAsync()

{

string userName = User.ldentity.Name;

if (await _authRepository.UserExist(userName))
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List<BillType> billsTypesList = _paymentRepository.GetAllBillsTypes();

if (billsTypesList == null)
{

}
return Ok(billsTypesL.ist);

return BadRequest($"Can't receive bills types.");

ky

return BadRequest($"Invalid user");

¥

[HttpGet("GetEnterprisesTypes")]
public async Task<lActionResult> GetEnterprisesTypesAsync()

{

string userName = User.ldentity.Name;

if (await _authRepository.UserExist(userName))

{
List<EnterpriseType> billsTypesList = _paymentRepository.GetAllEnterprisesTypes();
if (billsTypesList == null)

return BadRequest($"Can't receive enterprises types.");

}
return Ok(billsTypesList);

}

return BadRequest($"Invalid user™);

}

[HttpGet("GetEnterprisesNames/{enterprise Typeld}")]
public async Task<IActionResult> GetEnterprisesNames(int enterprise Typeld)

{

string userName = User.ldentity.Name;
if (await _authRepository.UserExist(userName))

{
List<Enterprise> billsTypesList =
_paymentRepository.GetEnterprisesByld(enterpriseTypeld);

if (billsTypesList == null)
{

return BadRequest($"Can't receive enterprises name.");

¥
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return Ok(billsTypesList);

¥

return BadRequest($"Invalid user");

ks

[HttpGet("GetEnterpriseServicesNames/{enterpriseld}")]
public async Task<lActionResult> GetEnterpriseServiceNames(int enterpriseld)

{
string userName = User.ldentity.Name;
if (await _authRepository.UserExist(userName))

{
List<Service> billsTypesList = await
_paymentRepository.GetEnterpriseServiceByldAsync(enterpriseld, userName);

if (billsTypesList == null)
{

ky

return Ok(billsTypesList);

return BadRequest($"Can't receive enterprises services.");

}

return BadRequest($"Invalid user");

ks

[HttpPost("UpdatMainBills™)]
public async Task<lActionResult> UpdateMainBillsAsync(UpdateMainBillsDto bills)

{

string userName = User.ldentity.Name;

if (!string.IsNullOrEmpty(userName))
{

User userData = await _profileRepository.GetUserData(userName);

bills = await _paymentRepository.UpdateMainBills(bills, userName);
if (bills = null)
{

¥
k

return BadRequest("The bills were not updated.");

¥

[HttpGet("GetUserOtherBills™)]
public async Task<lActionResult> GetUserOtherPaymentsAsync()

{

return Ok(bills);
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string userName = User.ldentity.Name;

if (await _authRepository.UserExist(userName))
{

List<UserBillsDto> userBills = _paymentRepository.GetUserOtherBills(userName);

if (userBills == null)

{
ki

return Ok(userBills);

return BadRequest($"Can't receive users bills.");

¥

return BadRequest($"Invalid user");

ks

[HttpPost("AddUserAdditional Bill™)]
public async Task<lActionResult> AddUserAdditionalBill(AddAdditional BillDto
addAdditional Bill)

{

string userName = User.ldentity.Name;
if (await _authRepository.UserExist(userName))

{
UserAdditionalBill userAdditionalBill = await
_paymentRepository.AddUserAdditional BillAsync(addAdditional Bill, userName);

if (userAdditionalBill = null)

return Ok(true);

¥
k

return BadRequest("Invalid transaction");

¥

[HttpGet("GetUserAdditionalBills™)]
public async Task<lActionResult> GetUserAdditionalBills()

{
string userName = User.ldentity.Name;
if (await _authRepository.UserExist(userName))

{
AdditionalBillDto additionalBillDto = await
_paymentRepository.GetUserAdditionalBillAsync(userName);

if (additionalBillDto != null)
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return Ok(additionalBillDto);

ki
k

return BadRequest("Invalid transaction");

ks

[HttpPost("Pay™)]
public async Task<lActionResult> PayAsync(PayDto pay)
{

string userName = User.ldentity.Name;

if (await _authRepository.UserExist(userName))

{

Payment payment = await _paymentRepository.PayAsync(pay, userName);
if (payment != null)

return Ok(true);

¥
k

return BadRequest("Invalid transaction");

¥
k
¥

Entertainment module:

import { Component, Onlnit, ViewChild } from '@angular/core’;

import { SmartCinemaRequestPayload } from "../models/smartCinemaRequestPayload.model’;
import { SmartCinemaGetMoviesResponse, Soon, Rent } from
"../models/smartCinemaGetMoviesResponse.model’;

import { PageEvent, MatPaginator } from '‘@angular/material’;

import { DataService } from '../data.service’;

import { EverythingRequest, Languages, SortBys } from '../models/everythingRequest.model’;

@Component({
selector: "app-entertainment’,
templateUrl: './entertainment.component.html’,
styleUrls: ['./entertainment.component.css']

)

export class EntertainmentComponent implements Onlnit {
innerWidth: number = 0;
moviesRentLength: number = 0;
moviesRentPageSize: number = 0;
moviesSoonLength: number = 0;



moviesSoonPageSize: number = 0;
smartCinemaRequestPayload: SmartCinemaRequestPayload;
smartCinemaGetMoviesRentResponse: Rent([];
smartCinemaGetMoviesSoonResponse: Soon([];

pageEvent: PageEvent;

pageSizeOptions: number[] =[1, 2, 3, 4, 5];
@ViewChild('paginatorRent’, {static: false}) paginator: MatPaginator;
@ViewChild('paginatorSoon’, {static: false}) paginator2: MatPaginator;

constructor(private dataService: DataService) {
this.innerWidth = window.innerWidth;

if (innerWidth > 1614) {
this.moviesRentPageSize = 4;
this.moviesSoonPageSize = 4;

}

if (innerWidth < 1614 && innerWidth > 1290) {
this.moviesRentPageSize = 3;
this.moviesSoonPageSize = 3;

}

if (innerWidth < 1290) {
this.moviesRentPageSize = 2;
this.moviesSoonPageSize = 2;

¥

this.getMoviesRent(0, this.moviesRentPageSize);
this.getMoviesSoon(0, this.moviesSoonPageSize);

}
ngOnlnit() {

}

ngAfterViewlnit() {
this.paginator.pagelndex = 1,
this.paginator2.pagelndex = 1;
}

getMoviesRent(pageNumber: number, pageSize: number) {
this.smartCinemaRequestPayload = new SmartCinemaRequestPayload(1);

this.dataService.getMovies(this.smartCinemaRequestPayload).subscribe((data:

SmartCinemaGetMoviesResponse) => {
this.smartCinemaGetMoviesRentResponse = data.rent;
this.paginator.length = this.smartCinemaGetMoviesRentResponse.length;

this.smartCinemaGetMoviesRentResponse.map(x => {
x.seo_inline.url = "https://smartcinema.ua™ + x.seo_inline.url;
X.poster = "https://smartcinema.ua” + x.poster;

98
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hok

this.smartCinemaGetMoviesRentResponse =
this.smartCinemaGetMoviesRentResponse.slice(pageSize * pageNumber, (pageSize *
pageNumber) + pageSize)
console.log(this.smartCinemaGetMoviesRentResponse);
}err=>{
console.log(err);
b
}

getMoviesSoon(pageNumber: number, pageSize: number) {
this.smartCinemaRequestPayload = new SmartCinemaRequestPayload(1);
this.dataService.getMovies(this.smartCinemaRequestPayload).subscribe((data:
SmartCinemaGetMoviesResponse) => {
this.smartCinemaGetMoviesSoonResponse = data.soon;
this.paginator2.length = this.smartCinemaGetMoviesSoonResponse.length;
this.smartCinemaGetMoviesSoonResponse.map(x => {
X.seo_inline.url = "https://smartcinema.ua™ + x.seo_inline.url;
X.poster = "https://smartcinema.ua” + x.poster;

bk

this.smartCinemaGetMoviesSoonResponse =
this.smartCinemaGetMoviesSoonResponse.slice(pageSize * pageNumber, (pageSize *
pageNumber) + pageSize)
console.log(this.smartCinemaGetMoviesSoonResponse);
}oerr=>{
console.log(err);
b
}

paginateMoviesRent(event: PageEvent) {
console.log(event.pagelndex);
this.getMoviesRent(event.pagelndex, event.pageSize);

}

paginateMoviesSoon(event: PageEvent) {
console.log(event.pagelndex);
this.getMoviesSoon(event.pagelndex, event.pageSize);

¥

setPageSizeOptions(setPageSizeOptionsinput: string) {
this.pageSizeOptions = setPageSizeOptionsinput.split(’,").map(str => +str);
}
}
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Appendix C

(obligatory)

List of graphical materials

Head of the AlIT department

Scientific supervisor

Technical control

Regulatory control

Reviewer

Student of the 3ACIT-18m group

Dr.Sc., Prof R. Kvetny

(signature)

(name, surname, degree, academic status)

PhD., As. Prof O. Kovaliuk

(signature)

(name, surname, degree, academic status)

PhD., As. Prof O. Kovaliuk

(signature)

(name, surname, degree, academic status)

PhD., As.Prof O. Kovaliuk

(signature)

(name, surname, degree, academic status)

PhD., As.Prof O. Kryvohubchenko

(signature)

(name, surname, degree, academic status)

V. Plysak

(signature)

(name, surname, degree, academic status)



User

Admin

Admin Messages

«includex»

Feedback

C.1 UML USE CASE DIAGRAM

Data Analysis and
Accounting

«include»

Registration
: Apartments Management
: Data Editing
; zincludex»
«include» R .
kK «include»

'

H .
B s

' -

; Personal 3
] Account
; «includes
- ___«includes
Authorization T gincludes
<ci}lCIUd_e»
Adding Data Changing Data Updating Data

;
- |

i o
«include»

<includes zinclude»

Control Panel

b

DATABASE

payment for utilities

petitions and votes

communication forum

101



102
C.2UML ACTIVITY DIAGRAM
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C.3 UML SEQUENCE DIAGRAM
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C.4 Screen view of the user’s page in information system
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C.5 Screen view of the ACAB page in information system
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C.6 Screen view of the news page in information system
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EXISTING INFORMATION SYSTEMS ANALYSIS
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Slide about main functions of the information system

MAIN FUNCTIONS OF THE INFORMATION SYSTEM

— apartments management;

— payment for utilifies;

— forum for communication;

— the ability to submit petitions and votes to infroduce new ideas;
— payment of tickets for cultural events;

— statistics;

— News.
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AGILE / SCRUM
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Slide about project management

PROJECT MANAGEMENT

@® [@ Boards Q M rellr
Development of the information system «Personal account of a resident of Vinnytsia» & Master's ' Free £ Team Visible m Invite
Sprint 1 Sprint 2 Sprint 3 Sprint 4 ~+ Add another list
L] L] L L]

Analysis of typical decision of IS of
resident personal account

. @ Tom

Methodology for analyzing the
business model of 2 resident personal

@

Business model analysis of the 1S

- E=m ®

Existing information systems of
resident personzl account analysis

No-] @ x=m

Development of the architecture of IS

S

-
Business model analysis of the
information processes

> X ®

Development of tools for information
processes analyzing

® @ Nov27 @

-
Analysis of approaches to IS Data analytics infrastructure
development development (Part 1)
051 3 @
-

i . + Add another card
Analysis of data processing

technologies

®sep1 @

-

Formulation of the problem and
choice of approach for the
development of the IS of resident
personal account

5l @8O

+ Add another card =]

=]

Development of models of business
processes of resident personal account
1S and analysis of the prospects for
development

0 0] ] 3

Services software development of
resident personal account 15

© Nova7 5

-—
Data analyzing madule of IS
development

aQ

Users classification of 15

L]
Testing and deployment of IS

® @ Nov27 @9@

-
Datz analytics infrastructure
development (Part 2)

(O Nov 10 @

+ Add another card

+ Add another card k=]

111



112

Slide about innovations and advaneges

DEVELOPMENT OF SERVICES AND TOOLS SUBSYSTEM
(VLADYSLAV PLYSAK)

Innovation and Advantages

Implemented services in information system:

1) Payment for utilities.

2) Payment for additional services.

3) Forum.

4) Signing electronic petitions.

5) Vote for the introduction of new ideas for the improvement of ACMH users.

6) Connection of several apartments.

7) News

8) View statistics on utility costs.

9) View event statistics, cost of spending on the improvement of the city of Vinnitsa.



Slide about UML use-case diagram

DEVELOPMENT OF SERVICES AND TOOLS SUBSYSTEM

UML Use-Case diagram

Data Analysis and
Accounting

Registration

Admin Messages
«includes

DATABASE

Apartments Management

Feedback

Data Editing

«includes

«include»

«include»
payment for utilities

Personal
Account

«include»

petitions and votes

T~
User \\.\
T ___xinclude»
Authorization " xincludes.
_—
///
= ~.
_— T .
communication forum
\\ _—
Admin \\
~ Adding Data
\\
\\ «nclude» «include» cincludes

Control Panel

113



114

Slide about UML activity diagram

DEVELOPMENT OF SERVICES AND TOOLS SUBSYSTEM

UML activity diagram
[ ]




Slide about UML developing of services and tools

DEVELOPMENT OF SERVICES AND TOOLS SUBSYSTEM

ASP.NET

Benefits:

-Cross-platform

-Microsoft Support

-Simple Application Maintenance
-Web API support

-Scaling

-Open Source

-Performance

Core

Millions of Requests Per Second

Information system consist of:
- .Net Core 2.2 Web Api project (Back-end)
- Angular 8 project (Front-end)

\NET Core Java Servlet Node.JS

Framework
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DEVELOPMENT OF SERVICES AND TOOLS SUBSYSTEM

Microsoft Azure D Search resources, services, and docs (G+/)

Home > Resource groups > appsvc_windows_centralus
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Slide about information system of Azure

Information system in Azure

appsve_windows_centralus
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DEVELOPMENT OF DATA ANALYSIS AND ACCOUNTING SUBSYSTEM
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DEVELOPMENT OF DATA ANALYSIS AND ACCOUNTING SUBSYSTEM
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BisnsHicTs MONOBHOrD ynpaanitHa
- Bnn rpomaacekoct!
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‘Cepaic Ans pecnowzenTie Tlowyx 3a koaom E1PMOY" =
Ditancomy 3BTHICTI MAIOT NONABATH BC] PECTIOHIEHTHAOPWILHI OCODH

IHOPMALIR 717 PECNORAEHTIE

BE3CNNATHE NOAAHHA CTATUCTMHYHOI SBITHOCTI B ENEKTPOHHOMY BUMMAAI 3 1 maToro 2019p.

MyTiaik kopueTyBasa “KABIHETY PECMIOHOEHTA"

IHGOpMALIA ANA pecnoHaeHTiE

ANA BUIHAHEHHA KOOIE BUAIA EKDHOMIHOT AlRNLHOCTI

BineolHcTpyxL/i: Ak npatposaTy B “KabikeT pecnongeTa”
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JSON Parser Swift

JSON Parser Object
{ Employee
:"mukesh, ——> R — i B
name ="mukesh'
ul, age=20
"salary" : 750000 position =nil
} — 4————  salary = 750000

Q

Chart.js

Simple yet flexible JavaScript charting for designers & developers

m
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Slide about information system of statistic

STATISTICS PAGE

Dinarcn Hacenswea MpoayxTn xapuysarsn

CnOXUBQHHS NPOQYKMIB XapuyBOHHSA B goMozocnogapcmaax (1999-2016pp.) =4
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Slide about chat bot of information system

TELEGRAM-BOT IMPLEMENTATION

CTBOPWTHU HOBY NETHULLO

3anoeHime dopmy:

. - >
CTBOpPEHHA MONOAIKHOTO LeHTPY Ha CTapomy MicTi 4

Onuc

LUaHOBHI rPOMaARHIA M. BiHHWUI, Gyab Nacka, NIATPUMAEATE LK NETHLIKD!

C)

4

Personal account of a resident of Vinnytsia
CTEOpEHO HOBY NMeTULKD Ha Temy 'CTEOpeHHA
MONOAXHOrD LeHTRY Ha CTapomMy MicTi'.
BiNbl 4eTaNbHILLE, 23 MOCUAaHHAM:
httpsi/fivinnytsiacard.azurewebsites.net/homes
voting/petition/17

@
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THANK YOU FOR ATTENTION!




