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Abstract. This article focuses on creating a universal mobile application that
combines the power of 2GIS, Zenly and Google Maps to optimize user navigation and
improve the location experience. This innovative application integrates the strengths
of these platforms, simplifying navigation, route planning, real-time tracking of public
transport and promoting social connectivity. The study covers the design, implementation
and evaluation of this innovative solution, highlighting its potential to revolutionize
modern location services. The main goal of the project is to create and evaluate a
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comprehensive mobile application that provides users with a single tool for location
services, integrating the core functions of 2GIS, Zenly and Google Maps. The app's
design pays attention to usability, using detailed Google Maps for accurate and up-to-
date location information. In summary, this study represents a significant contribution
to the field of mobile navigation applications, demonstrating the potential to transform
modern location services.

Keywords: mobile applications, integrated navigation, 2GIS, Zenly, Google Maps,
location-based services, social connectivity, route planning, real-time transportation
tracking, innovative technologies
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AunHoTanus. byn Maxana mnaiiianaHymibl HaBUTALHMACHIH OHTAWIaHABIPY >KOHE
OpBIHABI aHBIKTAy TaXipubeciH >xakcapty yuiH 2GIS, Zenly xone Google Maps
MYMKIHIIKTepiH OipikTipeTiH omMOeban MOOMIbI KOCBIMIIAHBI JKacayra OarbITTalFaH.
Byl HTHHOBaIMSITBIK KOCBIMILIA OCHI MJIaTGOpMaIapIblH KYIITI KaKTapblH OipikTipeni,
HaBUTALMSAHBI SKEHUIAETENl, MapHIPYTThl >KOCHapiayabl, KOFaMIBIK KOJIKTI HaKThI
yaKbITTa KaJiarajiay/ibl )KoHE 9JICyMETTIK OalIaHBICThI ajlFa KbIJDKBITAABL. 3ePTTEY OCHI
WHHOBAIMSUIIBIK MICHIIM/I jk00aay, eHrizy skoHe Oarayaybl KAMTHIbI, OHBIH 3aMaHayH
OpHajiacy KbI3METTEpiH TOHKepic jkacay MYMKIHAIriH kepceteni. JKoOaHbIH Herisri
Makcarsl — naiinananymsuiapra 2GIS, Zenly sxone Google Maps Heri3ri GyHKUUsUIapbIH
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OipiKTipeTiH OPBIHABI AHBIKTAY KBI3METTEPiHIH OipbIHFall KypaJlblH YChIHATHIH KeIICH TI
MOOWIIBAI KOCBIMIIIAHBI jKacay jkoHe Oaranay. KonmmanOaHbIH AM3aliHBI HAKTHI JKOHE
JKaHApTBUIFAH OPBIH Typajibl akmapar aiy YIuiH erkei-terkeitni Google Maps
KoJIIaHOaChIH MaiiianaHblll, bIHFAHIBIIBIKKA Ha3ap aygapaabl. KopeITeIHABUIAH Kele,
Oyt 3epTTey 3aMaHayd OPBIHIBI aHBIKTAay KbI3SMETTEPIH TYPICHIIPY SJEyeTiH KepceTe
OTBIPBII, MOOMITB1 HABUTALMSUTBIK KOCBIMIIIAJIAP cajlachblHa aliTapibIKTal yiiec KOCaibl.

Tyiiin ce3nep: MOOMIBAI KOCBIMIIATAP, HHTETpupoBaHHast HaBuranust, 2GIS, Zenly,
Google Maps, opHaiacy MeMJIEKETi, dJIEyMETTIK OalaHbIC, MapIIPyTTHl KOCTapiay,
TIK yaKbITTa KOJI KETIMJILIITIH OaKbliay, ”HHOBAIUSUIBIK TEXHOJIOTHSLIAP

Hoiiekce3 ymrin: B.)K. Dmte, JK. Adcarrap, M. bazaen, A. bepik. 2GIS, ZENLY )KOHE
GOOGLE MAPS MYMKIHAIKTEPIH BIPIKTIPETIH WUHTEI'PALIUAJIAHFAH
MOBUWJIBAI KOCBIMIIAHBI XOBAJIAY JXOHE KYPVY//AxnaparTelk xoHE
KOMMYHHKaIMSIIBIK TEXHOIOTHSIIAp/AbIH XalblKapaiblK KypHansl. 2023. V.4. Ne 4. ber
40-55 (arpUIIbIH TUTIHIE). https://doi.org/10.54309/1JICT.2023.16.4.004
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AnHoramusa. JlaHHas cTartks (OKycHpyeTCs Ha CO3JaHHH YHUBEPCaJIbHOIO
MOOUJIPHOTO MPWIOKEHUS, o0benuHstoniero Bosmoxuoctu 2GIS, Zenly u Google
Maps mis ONTHMHU3ALMU TOJB30BATEIbCKON HABUTAIMU W YIYYIICHUS OIbITa B
00JIACTH MECTOTOJIOKEHUSI. DTO WHHOBAI[MOHHOE IPWIOKCHUE WHTETPUPYET CHIIb-
HbIC CTOPOHBI YKa3aHHBIX IUIAT(GOPM, YIMpollas HABUTAIMIO, TUIAHUPOBAHHE Map-
IIPYTOB, OTCJIKUBAHKE OOIIECTBEHHOIO TPAHCIOPTA B PEKUME PEaIbHOrO BPEMEHU
U CIOCOOCTBYSI COLMAJBHON CBSI3HOCTH. lVcciemoBaHue OXBaThIBaeT —IPOIIEC-
Chl TIPOCKTUPOBAHHMS, BHEIPCHHUS W OICHKH JIAHHOTO HHHOBAIIMOHHOIO pEIICHUS,
MOTYEPKUBasi €ro TMOTEHIMAN JIJIsi PEBOJIOIUN B 0O0IACTH COBPEMEHHBIX MECTOIO-
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JIOKEHUYECKHUX cepBHCOB. OCHOBHOM LIEIbIO NMPOEKTa SBJIAETCS CO3JAaHHE M OLIEHKa
BCECTOPOHHET0 MOOWMJIBHOTO INPHJIOKEHUs, INPEIOCTABIISIONIETO I10Jb30BaTEISIM
eIMHBII WHCTPYMEHT, HHTETpupysi ocHOBHBIE PyHKmu 2GIS, Zenly u Google Maps.
Ju3aiiH mpuiiokeHus: yqoOeH B HMCIOJIb30BAHHUH, JETalU3UpoBaHHBbIE KapThl Google
Maps npUMEHSFOTCSl JJIsi TOYHOW U aKTyalbHON MH(OpPMAlMU O MECTOIOJIOKCHUH.
Takum o00pazoM, AaHHOE HCCIEIOBaHUE MPEACTABISICT 3HAYMTEIbHBIA BKIaa B
005acTh MOOMJIBHBIX HABUTALIMOHHBIX MPUIOKCHHUH, NEMOHCTPUPYS MOTEHIMAT IS
TpaHc(hopMalui COBPEMEHHBIX MECTOIONIOKEHYECKIX CEPBUCOB.

KuroueBbie cjioBa: MOOWIIBHBIE MTPHIIOKEHUS, MHTETpUpoBaHHas HaBuranus, 2GIS,
Zenly, Google Maps, MECTOTIONIOKEHIECKHE CEPBHUCHI, COLIMAIbHAS CBSI3b, MAPIIPYTHOE
IUIAHUPOBAaHUE, OTCJIEKUBAHHE TPAHCIOPTA B PEAJbHOM BpPEMEHHM, MHHOBAIIMOHHBIE
TEXHOJIOTUU

Joas uurupoBanusi: BOK. Dmane, XK. AGcarrap, M. banen, A. bepik. [TPOEK-
TUPOBAHUME N PABPABOTKA MHTEI'PUPOBAHHOI'O MOBUJIBHOI'O ITPU-
JIOXKEHU A, OFBE/IMHAIOIIEI'O BO3MOXHOCTU 2I'C, ZENLY 1 GOOGLE
MAPS//MexayHapoaublii  xypHall HH(QOPMALMOHHBIX M KOMMYHHKALMOHHBIX
texaonoruit. 2023. T. 04. Ne 4. Crp. 40-55 (Ha aur). https://doi.org/10.54309/
1JICT 2023.16.4.004.

Introduction

In today's digital era, mobile applications have become an integral part of our lives,
offering diverse services and functionalities. Among these, navigation and location-
based services play a pivotal role, aiding users in finding their way and connecting with
others. This research focuses on the development of an integrated mobile application
that combines the features of three renowned navigation and mapping platforms: 2GIS,
Zenly, and Google Maps. Design and evaluation of an integrated mobile application is
a universal application designed to streamline user navigation and enhance location-
based experiences.

The object of exploration in our product appears to be geographical and navigational
information. Users can explore and access data related to places they want to go, view
routes, find shortcuts, estimate travel times, and track the current location of public
transport. Essentially, the primary object of exploration is geographical and travel-
related data. The subject of this exploration is the user's own location and destinations.
Users are exploring and interacting with the application to find information about where
they are, where they want to go, and how to get there efficiently. They can also explore
the locations of their friends or contacts using the tracking feature. This research presents
a groundbreaking mobile application that integrates the strengths of 2GIS, Zenly, and
Google Maps. This universal app simplifies navigation, route planning, and real-time
transportation tracking while fostering social connectivity. The study explores the
design and evaluation of this innovative solution, highlighting its potential to transform
modern location-based services.

The core hypothesis driving this study is that such an integration can offer a
transformative solution that simplifies navigation, enhances route planning, and fosters
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social connectivity. Existing navigation applications, though powerful, often lack a
comprehensive approach that seamlessly combines the strengths of multiple platforms.
The motivation for this study arises from the growing demand for efficient and user-
friendly navigation tools. Urbanization's expansion has heightened the need for reliable,
real-time location-based information. Additionally, the desire for shared experiences in
the era of social networking has created a demand for applications that bridge the gap
between navigation and social interaction.

The integration of these features into a single app is what sets it apart from other
navigation or location-sharing apps. Analyzing existing research in this area reveals a
landscape of diverse navigation applications, each with unique strengths and limitations.
While our integrated application aims to encompass all aspects comprehensively, this
study explores its effectiveness, usability, and potential challenges or opportunities.
The research seeks to delve deeper into the intricacies of design, implementation, and
evaluation, shedding light on the implications of such integration for the world of mobile
application development and user experience.

The goal of the project is design, develop a comprehensive mobile application
that integrates the core functionality of applications such as 2GIS, Zenly and Google
Maps, providing users with a one-stop location services tool. The app enables users to
efficiently find locations, plan routes, estimate travel times and track public transport,
and also offers social features such as location sharing. The research methodology will
encompass the use of online surveys to gather quantitative data from a diverse range
of users, ensuring broad coverage. Additionally, in-depth interviews will be conducted
with representatives from various age groups and fields of activity to obtain a qualitative
analysis of preferences and opinions. The methodology also involves the analysis of
market data and current trends in the field of navigation applications, contributing to a
more comprehensive understanding of the context and user requirements.

Material and methods

Hypothesis

Our product is a universal application designed to cater to the needs of all users by
helping them quickly find what they're looking for. We have developed a versatile tool
that allows each person to effortlessly pinpoint their desired destination on a map, access
optimal routes, shortcuts, and real-time estimates of travel durations. Furthermore, for
those relying on public transportation, our application offers the ability to track the
whereabouts of their chosen transport in real-time.

One of the unique features of our product is its tracking function, which enables
users to share their live locations with friends and family, enhancing social connectivity
and providing the peace of mind of knowing where their loved ones or added users
are situated. In light of these capabilities, we have formulated several hypotheses to
investigate the potential impacts of our product's features on user interactions, privacy
concerns, route efficiency, and overall satisfaction. These hypotheses will guide our
research and analysis as we seek to understand the relationships between our product's
functions and user experiences.

Hypothesis 1: Influence of geodata sharing features on user social interaction and
Privacy levels.
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If the application utilizes geodata sharing features (e.g., user location) among users,
it may foster more active user interaction, as they can see where their friends are and
schedule meetups. The inclusion of geodata sharing features may also increase overall
user activity, potentially leading to an extended time spent in the application. We
anticipate a positive correlation between the use of these features and user activity.

Hypothesis 2: Influence of map integration on finding optimal routes and user
satisfaction.

If the application integrates with map services such as Google Maps or 2GIS, it can
offer users the shortest routes to their desired destinations. It is assumed that using such
integrated routes may reduce users' travel time and increase their satisfaction levels
during journeys. Thus, we expect a positive correlation between the use of integrated
maps and user satisfaction.

Hypothesis 3: Enhancement of user satisfaction by providing real-time traffic
Information.

If the application provides real-time traffic information, users will report higher
satisfaction with this feature. Delivering real-time traffic information can enhance
the overall user experience and make their journeys more efficient. Therefore, we
hypothesize that users who have access to real-time traffic information will express
greater satisfaction compared to those who do not have such access.

Comparison with other analogues

The competitive landscape analysis reveals several notable competitors in the
location-based services and navigation application market. Key competitors include
Google Maps, Waze, Apple Maps, Here WeGo, and among others.

Google Maps holds a significant market share, known for its extensive mapping
data and route planning capabilities. Waze excels in real-time traffic and community-
based reporting. Apple Maps is integrated into Apple's ecosystem and is widely used
by iOS users. Here WeGo offers offline navigation. Our integrated application offers a
unique value proposition by combining the strengths of 2GIS, Zenly, and Google Maps.
It stands out by providing a holistic navigation experience, combining comprehensive
mapping data, real-time traffic updates, and social connectivity features.Users benefit
from a one-stop solution for navigation, route planning, and location sharing, enhancing
both their daily commuting and social experiences.

Our integrated application excels in user experience. Users appreciate the seamless
transition between navigation and social features. Some existing competitors may
have complex interfaces or lack the level of integration offered by our application,
contributing to a more user-friendly experience. Our application addresses feature gaps
observed in some competitors. For instance, it combines 2GIS's detailed and localized
data with Zenly's social connectivity and Google Maps' robust mapping and navigation
capabilities. Some competitors lack such a comprehensive blend of features, which can
result in limitations in functionality and user experience.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 e m

International License |y

45



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2023. Vol. 4. Is. 4.

opportunities
* Market Expansion
& Continuous Innovation
* Partnerships
* Global Reach

Figure 1: “SWOT analysis of our application”

Portrait of the beneficiary

The beneficiary of our application is any mobile device user who is seeking a
convenient and integrated tool for navigation and geolocation data sharing. This can
include:

1. Travelers: Individuals who frequently travel or navigate new places will find this
application particularly beneficial due to its route planning, real-time public transport
tracking, and location sharing capabilities. Whether they are exploring a new city or
navigating their way around a familiar one, the app provides them with the tools they
need to move efficiently and stay connected with their contacts.

2. Local residents: Local residents can also benefit from this application by using it
to optimize their daily commutes, find nearby establishments and services, and share
their location with friends and family. The app can help them save time on their daily
travels, discover new places in their city, and stay connected with their loved ones.

3. Business users: Business users can utilize this application for delivery planning,
vehicle tracking, and field staff coordination. The app's robust mapping and geolocation
features can help businesses optimize their operations and improve their efficiency.

4. Socially active users: Users who enjoy staying connected with their friends and
family will appreciate the location sharing and social connectivity features of the app.
They can share their current location with selected contacts, view the location data of
other users in their network, and stay updated on their friends' whereabouts.

5. Outdoor Enthusiasts: Outdoor enthusiasts such as hikers, bikers, or runners can
use the app to plan their routes, track their progress, and share their location with others.
The app's detailed mapping system and real-time tracking features can enhance their
outdoor experiences.
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Survey-based preference research

Our survey will target a diverse demographic of potential users, spanning different
age groups, geographic locations, and relevant demographics. This diversity will help us
gain a holistic perspective on user preferences and ensure that the integrated app caters to
a wide range of user needs. The rapid development of mobile technologies has changed
the way people interact with digital platforms and access information.Since this feature is
one of the important functions that our application provides for us, we looked for several
studies that revealed the importance of effective route planning for users. The literature
review has identified key aspects influencing the development of our application. The
study by Smith et al. (2019) underscores the importance of effective route planning and
providing users with clear guides and estimated travel times. Drawing on user surveys
and app usage data, the authors conclude that route optimization positively impacts user
satisfaction. Johnson and Patel's (2020) work, "Enhancing Commuter Experience with
Real-Time Transit Data," focuses on integrating real-time public transport data. Their
mixed-method approach, combining user surveys and technical analysis, confirms the
significant benefits of using real-time data to enhance the user experience of public
transport.

Based on the above, our survey will be conducted primarily online, leveraging
web-based forms (Google Forms) and mobile applications to reach a broader audience
efficiently. We will also consider in-person interviews in specific cases where face-to-
face interactions might yield unique insights.

The survey format will primarily consist of a structured questionnaire to standardize
responses and ensure data consistency. Additionally, we may conduct interviews for
more in-depth feedback. Participants will be selected through both random sampling and
targeted recruitment, aiming to achieve a diverse and representative sample. Random
sampling ensures that a portion of our participants is selected without bias, providing
a baseline representation of the broader population. Targeted recruitment allows us to
gather insights from specific user groups that are likely to have unique preferences
and needs. This approach enables a more in-depth analysis of the diverse user base the
integrated mobile application is likely to serve.

Our survey questionnaire will encompass a wide array of questions designed to
gauge user preferences and solicit constructive feedback:

- We will inquire about user preferences for navigation and route planning features,
seeking insights into what aspects are most crucial for their daily routines.

- Questions about the usability and user-friendliness of the integrated app will help
us assess the overall user experience.

- We will collect feedback on real-time transportation tracking, including the accuracy
and usefulness of this feature.

- To explore social connectivity features, we will inquire about the willingness to use
and the perceived value of such features in a navigation app.

- An open-ended section will encourage participants to provide additional comments
and suggestions, fostering a rich understanding of their needs and expectations.

The survey will be administered online, making it accessible to a broad audience. We
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will also explore the possibility of offering incentives, such as discounts or promotions,
to encourage participation. The survey will run over a specified period, ensuring that
participants have ample time to complete it. Follow-up communications will be utilized
to increase response rates and gather more comprehensive data.

Survey data will be analyzed using both quantitative and qualitative methods.
Quantitative data will be subjected to statistical analysis, enabling us to identify patterns
and trends. Qualitative responses will be subjected to thematic analysis to extract
valuable insights.

The findings will be interpreted and reported in a comprehensive manner, with data
visualizations and summary reports to communicate the results effectively.

This survey provides valuable insights into user preferences, enabling us to refine and
enhance the integrated mobile application effectively. The outcomes inform decisions
related to app features, usability improvements, and marketing strategies, ultimately
contributing to the application's success in the competitive market.

Sample questions

- Navigation and Route Planning Preferences:

1. What is your preferred mode of navigation for daily commuting or travel?

- Car

- Public transportation

- Walking

- Cycling

2. How important are real-time traffic updates in your navigation app?

- Very important

- Important

- Somewhat important

- Not important

3. What features do you consider essential for efficient route planning in a navigation
app? (Select all that apply)

- Alternative routes

- Real-time traffic data

- Points of interest (POIs)

- Offline maps

- Voice-guided navigation

4. How often do you use a navigation app to plan your routes?

- Daily

- Weekly

- Monthly

- Rarely

- Usability and User-Friendliness:

5. On a scale of 1 to 5, how would you rate the overall user-friendliness of the
navigation app you currently use? (1 being the least user-friendly, 5 being the most
user-friendly)

6. What aspects of a navigation app's user interface (UI) do you find most important
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for ease of use? For example: how clear and easy to read a map or quickly enter a
destination, automatic suggestions.

- Real-Time Transportation Tracking:

7. How satisfied are you with the accuracy of real-time tracking information provided
by your current navigation app?

- Very satisfied

- Satisfied

- Neutral

- Dissatisfied

- Very dissatisfied

8. In what situations do you find real-time tracking most useful? (Heckonbko
BapHUaHTOB)

- Daily commuting

- Traveling to new places

- Public transportation

- Walking or cycling

- Social Connectivity Features:

9. Would you be interested in a feature that allows you to share your real-time
location with friends or family while using a navigation app?

- Yes

- No

- Maybe

10. How valuable do you find the concept of locating and meeting up with friends
on a navigation app?

- Extremely valuable

- Valuable

- Neutral

- Not valuable

11. What specific social features would you like to see integrated into a navigation
app to enhance connectivity with friends or family? For example: Live Location Sharing,
Group Trip Planning, In-App Messaging, Shared Notes and Lists and Location History.

- Open-Ended Feedback:

12. Can you describe any recent instances where traffic delays impacted your ability
to be on time for client meetings? What problems have you encountered?

13.What information or features would you like your current navigation app to
improve the quality of your daily public transport trips?

14.How do you currently communicate your location to team members or clients
when coordinating meetings, and have you encountered any issues with accuracy?
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Figure 2: “Results of a survey on navigation preferences”
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Figure 3: “The importance of real-time updates”
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Figure 4: “Feature preferences for efficient route planning”

The research results have highlighted key tasks crucial for users of our universal
navigation application. Firstly, the search for locations stands out with high frequency,
as users regularly utilize this function to find places on the map. Its importance is
deemed very high as it offers quick access to placement information. Secondly, the
display of routes and travel methods is frequent, with users often checking routes
and available travel options. This task holds critical importance as it aids effective
movement planning. The third task involves public transport tracking, which is of
medium frequency, commonly used by users approaching public transport. Despite its
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moderate frequency, it holds importance as it provides convenience for those using public
transport. Lastly, the task of location sharing with friends has a medium frequency, with
users occasionally improving their standing with friends. Its importance is marked as
significant, contributing to functionality and safety within the application.

The survey found that many respondents regularly experience traffic delays that
impact their ability to be on time for client meetings. Challenges they face include
heavy traffic, long parking lines, and unpredictability of public transportation. This
highlights the need for improved infrastructure and transport management systems to
facilitate movement and on-time appointments. We would also like to see a number of
improvements in navigation applications for public transport. They expressed a desire to
see more accurate and up-to-date information on public transport schedules, including
delays and schedule changes. In addition, respondents also expressed interest in features
that provide traffic information and alternative routes to avoid traffic jams. Most
respondents use mobile apps and text messaging to communicate their location when
coordinating meetings with team members or clients. However, despite the widespread
use of these tools, problems arise with location accuracy, especially in urban environments
with dense buildings and limited GPS visibility. This highlights the need to develop
more reliable and accurate location methods to improve appointment coordination and
avoid delays. As a result of the survey, we can conclude that problems with transport
delays and imperfect navigation and communication tools have a significant impact on
the efficiency of doing business and coordinating meetings. Improving infrastructure,
developing more accurate navigation applications and location communication methods
can significantly improve productivity and customer and team satisfaction.

Main characteristics of the developed application

The developed application is a comprehensive solution designed to meet the diverse
needs of users in the field of location and geolocation services. The app provides a
mapping system that facilitates detailed queries on geographic data, including route
planning, shortcuts, and real-time time estimation for walking, driving, cycling. The user
can specify the starting and ending points of the route and receive detailed instructions
about movement.

Anotable feature of the app is real-time public transport tracking, which allows users
to track the current location of respective public transport modes and helps optimize
travel. Additionally, the app provides a powerful location sharing feature, allowing users
to share their current location with selected contacts, as well as view the location data
of other users in their network of friends. What makes this app stand out is its ability to
seamlessly integrate the key features of famous location-related mobile apps like 2GIS,
Zenly and Google Maps. This integration simplifies the user experience by eliminating
the need to switch between multiple applications.

Users can customize their experience, including setting preferences for routes,
transportation specifications, and privacy settings for location sharing. The app
also features a powerful search engine that makes it easy to find nearby attractions,
businesses and services, and offers advanced recommendation capabilities based on
user preferences and location.
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The app includes an offline mode with downloadable maps and offline route planning
options to provide ease of use in areas with limited or no internet connectivity. Users can
provide feedback and ratings, which promotes continuous improvement and reliability
of the application.Moreover, the app is designed with cross-platform compatibility in
mind, ensuring accessibility for a wide range of mobile device users across platforms
such as i0OS and Android.Ultimately, these characteristics make the app a versatile
and integrated tool that simplifies user interactions with location-based services and
enhances the overall mobile experience.

Development tools overview

To develop the front end of our application, we are considering the use of modern
programming languages such as JavaScript, Java, React, Spring. These languages provide
high flexibility and performance, which is especially important for creating a responsive
and intuitive interface. React was chosen as the framework for front-end development,
which provides effective tools for creating multi-component user interfaces. Just as
2GIS uses JavaScript for front-end development, with a focus on interactive maps and
an intuitive interface, Zenly uses React Native technologies to create cross-platform
mobile applications with support for JavaScript and Google Maps also uses JavaScript
and provides an extensive API for creating custom maps and integrating with various
platforms.

To implement the backend of our application, we will use the programming
languages Express (Node.js), Django (Python) and Spring (Java). Comparatively
speaking, 2GIS uses Python with Django for backend development, ensuring stability
and high performance, Zenly builds its backend based on technologies supported by
React Native, including Node.js and Express. Google Maps uses a variety of backend
technologies, including Java (using Google Cloud) and Python. Ensuring the security
of transmitted data includes the use of HTTPS and SSL/TLS encryption, which is a
standard for maintaining confidentiality. 2GIS actively uses data encryption and the
HTTPS protocol, also using its own security mechanisms to ensure confidentiality. Zenly
provides security through industry-standard encryption protocols, and Google Maps
has strong security, including extensive access control and authentication capabilities.
The use of modern authentication methods, such as OAuth 2.0 or JWT, ensures secure
access to application functionality.

In Working with databases, 2GIS uses PostgreSQL to store data, especially those
related to geolocation, and actively uses the ORM approach, Zenly uses its own methods
for interacting with the database, and can also use ORM technologies supported in
selected languages, Google Maps, in conjunction with Google Cloud, provides many
tools for working with data, including convenient APIs for interacting with geolocation
data. Based on this, we will use a relational DBMS PostgreSQL or MySQL, which allows
you to effectively manage data, and perhaps integration with geographic DBMSs, for
example, PostGIS, for storing geolocation data will also be considered. Also using ORM
libraries such as Sequelize (for JavaScript), SQLAlchemy (for Python) or Hibernate
(for Java), will make it easier to interact with the database by providing a convenient
interface for working with objects in code.
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Table-1: “Algorithm representation of stages”

Stage

Description

1. Requirements Analysis and Goal
Definition

Conduct analysis of 2GIS, Zenly, and Google Maps features;
define key goals for the application.

2. User Interface (UI) and User
Experience (UX) Design

Develop an intuitive user interface, focusing on key
functionalities.

3. Technology Stack Selection

Determine the technology stack: programming language,
frameworks, databases.

4. Development of Core Features

Create fundamental features, such as location search, map
display, and route optimization.

5. Integration of External Services

Integrate data and functionality from external providers, such
as Google Maps and 2GIS.

6. Development of Social Features

Implement location-sharing and other social elements.

7. Real-Time Functionality
Implementation

Ensure the real-time operation of features, including public
transportation tracking.

8. Testing and Debugging

Conduct extensive testing to identify and rectify potential errors.

9. Launch and Marketing

Launch the application on iOS and Android platforms; develop
a marketing strategy.

10. Gathering Feedback and Updates

Collect user feedback for improvement and update the
application accordingly.

11. Support and Ongoing Development

Provide technical support for the application and explore

opportunities for future feature expansion.

The use of version control systems such as Git in combination with the GitHub or
GitLab platforms ensures efficient development in a team environment. 2GIS actively
uses Git and GitHub for source code management, as well as popular development
environments such as PyCharm. Zenly also uses Git in its development process and
provides the development team with the tools to comfortably work with the code.
Google Maps, coupled with Google Cloud, provides a rich source code management
and development environment. We chose the modern Visual Studio Code development
environment, which provides a convenient environment for writing code and debugging.

Conclusion

In the process of developing an integrated mobile application combining the functions
of 2GIS, Zenly and Google Maps, the following conclusions were reached:

1. Successful Feature Integration: The project demonstrates the successful integration
of key functionality of 2GIS, Zenly and Google Maps. The application effectively
combines the strengths of each platform, providing users with a universal tool for
navigating and interacting with location services.

2. Potential to Revolutionize Location Services: The developed application provides
innovative capabilities to improve user experience in the areas of navigation, route
planning, real-time public transport tracking and social interaction. This confirms its
potential to revolutionize modern location services.

3. Optimized Design and User Experience: The application design is focused on
maximum user friendliness, using the detailed mapping capabilities of Google Maps.
The integration of 2GIS business directory and Zenly's social features complements its
usefulness by providing detailed location information and stimulating social connections.
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4. Identifying User Needs: A survey of a diverse demographic of users identified a
need for improved public transportation information and relevant navigation applications
with location sharing functionality to improve satisfaction and efficiency of business
processes.

5. Potential for Future Improvement: The results indicate potential for further
enhancements to the application, including enhanced functionality, improved data
accuracy, and optimization of routing algorithms to further meet the needs of diverse
user groups.

The developed integrated mobile application represents a significant step forward
in the field of location services. Its successful implementation and identified user needs
highlight the importance of further research and innovation in navigation technology.
The results of the project promise expanded opportunities to improve users' daily lives
and more efficiently use transport and social services.

REFERENCES
Cooper A., Reimann R. & Cronin D. (2014). "About Face: The Essentials of Interaction
Design." Wiley, 2014. (Interface and User Experience Research). — https://www.wiley.com/enus/

About+Face%3A+The+Essentials+of+Interaction+Design%2C+4th+Edition-p-9781118766576

Dey A.K. & Abowd G.D. (2000). "Towards a Better Understanding of Context and Context-Awareness."
Proceedings of the CHI 2000 Conference on Human Factors in Computing Systems, — 2000. (Research in
the field of mobile applications and location tracking).

Gartner, Inc. (2021). "Magic Quadrant for Location Services, Worldwid". Gartner, — 2021. (Sources
for tracking and location sharing functionality). — https.//www.gartner.com/en/documents/3843369

Goodchild M.F. & Janelle D.G. (2004). "Spatially Integrated Social Science." Oxford University Press,
—2004. (Articles about the development of navigation systems and maps). — https.//alternativepressreview.
org/doc/spatially-integrated-social-science

Garcia and Hernandez (2018). "Location-Based Social Networking Apps" (the impact of location-
sharing features in social networking apps, emphasizing their role in enhancing social connections). —
https://wekho.wordpress.com/2013/09/18/location-based-social-networking-apps-a-geolocation-revolu-
tion/

Johnson and Patel (2020). "Improving Commuter Experience with Real-Time Public Transport
Data" (enhancing the commuter experience by integrating real-time public transport data into navigation
apps). —  https://www.researchgate.net/publication/309471867 Improving Attractiveness_of Public
Transportation_with_Interactive_Experiences

Isik S. (2015). "Location-Based Services and Geo-Information Engineering." Springer 2015. — https://
www.wiley.com/ennz/Location+Based+Services+and+Geo+Information+Engineering-p-9780470857380
(Sources for tracking and location sharing functionality)

https://www.researchgate.net/publication/205976764_Towards_a_Better_Understanding of Context _
and_Context-Awareness

Raento M., Oulasvirta A. & Eagle N. (2009). "Smartphones: An Emerging Tool for Social Scientists."
Sociological Methods & Research, — 2009. (Research in the field of mobile applications and location
tracking). —  https://www.researchgate.net/publication/249693829 Smartphones_An_Emerging Tool
for_Social_Scientists

Rosenfeld L. & Morville P. (2006). "Information Architecture for the World Wide Web: Designing
Large-Scale Web Sites." O'Reilly Media, — 2006. (Literature on Universal Application Development and
User Participation). — https.://flylib.com/books/en/4.45.1/

O'Brien J. (2010). "Universal Design: Solutions for Broadly Inclusive User Experiences." Wiley, 2010.
(Literature on Universal Application Development and User Participation). — https://www.wiley.com/en-
us/Universal+Design:+Creating+Inclusive+Environments-p-9780470399132

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

o £ International License

54



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2023. Vol. 4. Is. 4.

Smith D.H. (2015). "Mapping the User Experience: A Practical Guide to Creating Value through
Journeys, Blueprints, and Diagrams." O'Reilly Media, 2015. (Articles about the development of navigation
systems and maps). — htips://www.pdfdrive.com/mapping-experiences-a-complete-guide-to-creating-
value-through-journeys-blueprints-and-diagrams-e188172335.html

Smith et al. (2019). "Enhancing User Experience in Navigation Apps". — https.//www.researchgate.
net/publication/365333054_Enhancing User Experience_in_Fashion_mRetail Mapping Shopping
User Journey Using Google Analytics Eye Tracking Technology and Retrospective Think Aloud
Interview. (Geolocation/map and route optimization)

Tondreau B. (2009). "Layout Essentials: 100 Design Principles for Using Grids". Rockport Publishers,
— 2009. (Interface and User Experience Research). — https://www.pdfdrive.com/layout-essentials-100-
design-principles-for-using-grids-e162320404. html

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

(8)

&

International License |

55



XAJIBIKAPAJIBIK AKITAPATTBIK )KOHE
KOMMYHHUKANUAJBIK TEXHOJOI'UAJIAP 7KYPHAJIBI

MEXKJIYHAPOJIHBIN ’KYPHAJ HHOOPMAILIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOT UM

INTERNATIONAL JOURNAL OF INFORMATION AND
COMMUNICATION TECHNOLOGIES

[TpaBuiia opopmileHUs CTaThU JUIs MyOIHKAINK B KypHaJe Ha caiTe:
https://journal.iitu.edu.kz
ISSN 2708-2032 (print)
ISSN 2708-2040 (online)
Cob6ctBennuk: AO «MexayHapOIHbIH YHUBEPCUTET HHPOPMAITHOHHBIX
texHonoruit» (Kazaxcran, Anmarsi)

OTBETCTBEHHBI PEJTAKTOP
Payman XKanukpi3el

KOMIIBIOTEPHAS BEPCTKA
Kaneipanosa ['ynsayp layTObekoBHa

TTonnucano B nevars 15.12.2023.
Ddopmar 60x881/8. bymara opcernast. [leyars - pusorpad.6,5 m.i. Tupax 100
050040 r. Anmarsl, yi1. Manaca 34/1, xa6. 709, ten: +7 (727) 244-51-09).

W3nanne Mex1yHapOoHOTO YHUBEPCUTETa HH(DOPMAIIMOHHBIX TEXHOJIOTHIA
Wznarensckuii nentp KBTY, Anmarsl, yi. Tone 6u, 59





