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The process of reviewing and analyzing of scientific information resources has been discussed in the paper. Analysis of
software solutions, as well as, the conclusions as for the possibility of developing additional information arrays based on
existing sources of scientific and scientometric information have been presented. The paper offers the approaches to storing
scientometric information, the optimized methods of obtaining and processing data. That provides the ability to digitize
publications to simplify searching and filtering scientific information and its further processing and replenishment of
information arrays with a new data. The architectural templates have been analyzed and the Viper has been selected as the
most suitable architectural template for the distribution of responsibilities and test coverage of the application. The choice of
Swift programming language has been substantiated. Strengths and weaknesses of these technologies have been considered.
The OS and Firebase data storage tool have been selected and discussed. The advantages of those technologies for the
development of a mobile application have been listed. The purpose of the work is to create a mobile application for the
operating system "iOS", version 11.0. The application must be a client that works with Firebase Cloud Firestore, which allows
searching and filtering publications, as well as, adding and deleting records from Firebase Cloud Firestore for the
administrators. Therefore it is necessary to implement the functionality that allows registering new and authorizing registered
users. The object of the research is processing scientometric and scientific knowledge. The subject of research is the methods
and tools of technology to automate the process of knowledge recording based on the scientific and scientometric information.
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Po6ota npucBsiueHa OISy Ta aHalli3y pecypciB HayKoBoi iH(popMallii, aHamizy 3ac00iB IPOrpaMHHX PillleHb AJIS JOCATHEHHS
MOCTaBJICHOI METH, AOCIIKSHHS MOXIHUBOCTEH PO3pOOKH TOAATKOBHX iH(pOpMalifHNX MacUBiB Ha 0a3i iCHYIUMX DKeper
HayKOBOI Ta HayKOoMeTpm4yHOi iH(opMmamii. B pamkax poOOTH 3amporOHOBaHI MiIXoaW 30epiraHHs HayKOMETPHYHOT
iHpopMaIlii, crtocoON OTpUMaHHs Ta 0OpOOKM JaHWX, IO JO3BOJHTH ONTHMI3yBaTH 4ac poOOTH 3 iHPOpMAIl€I0 Ta HANACTh
MOXITUBICTH OIU(POBKH ITyOMiKamiid, 10 TO3BOJISIE 3aTy4aTH MEHIIEe PecypciB Ui pearizalii poOiT 3 mouryKy Ta ¢irsTpaiii
HaykoBoi iH(opmMarii i moxamemiol ii 0OpoOkK Ta MOMOBHEHHs iH(GOpMalifHUX MacHWBIB HOBUMH HaHUMH. B poGoTi Oymm
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MpOaHATI30BaHI apXiTEeKTypHI IMAOGJIOHM MicIS YOro 3poOJICHO BHCHOBOK, IIO JUIS HAWKpPAIIOro PO3HOALTYy OOOB'S3KIB, i
HOKPHUTTS [OATKy TeCTaMM, HaHOimblIe MiIXOAUTh apXiTeKTypHuil mabiaoH - Viper. OO6rpyHToBaHMii BHOIp MOBH
nporpamyBaHHs Swift. Byno posrisiHyTO cHibHI Ta ciabKi CTOPOHM NpH BUKOPHUCTAHHI IIUX TeXHOJOTiH. Po3rsHyTo o6pany
OC Tta 3aci6 30epexxenHs nmanux Firebase. IlepepaxoBaHi mepeBard BHILENEPEPaxOBAaHUX TEXHOJOTIH Ui PO3pOOKU
MOOUIBHOTO A0AaTKy. MeToio poboTH € CTBOPEHHS MOOITBHOTO IOAaTKy i omepauiiiHoi cuctemu "iOS" kommanii Apple,
Bepcii Bume 11.0. [Jonatok Mae siBisitu coboro KiieHT sikuit mpatoe 3 Firebase Cloud Firestore, sikuit 103BoJIsi€ 3iCHIOBATH
noIIyK Ta GinbTparito myomikariil a TakoXk y BUMAAKY, SIKIO KOPUCTYBad € aMiHICTPAaTOPOM 0JaBaTH Ta BUAAISATH 3aIlUCH 3
Firebase Cloud Firestore. B momatky HeoOXimHO peanmizyBaTd (YHKIIOHAN, IO JIO3BOJIIE BHPOOISTH PEECTpAIlio i
ABTOPH3ALI0 3apeecTpoBaHMM KopucTyBadaM. OOG'€eKTOM IOCHIKEHHS € nponec oOpoOKM HayKOMETPHUYHHX Ta HAYKOBHX
3HaHb. [IpeaMeToM IoCIHiKEHHS € METOAH 1 3aco0u iH(pOpMaifHUX TEXHOIOTIH AJIsT aBTOMAaTH3aMii Iporiecy oOliKy 3HaHb Ha
6a3i pecypciB HayKoBOI Ta HAyKOMETPHYHOI iHpopMarii.

Knwwuosi crosa: ¢pinomp, nowyk, onmumizayis, npeomemna obracme, Scopus, Web of Science, Swift, iOS, application,
Firebase, CocoaPods, onepayiiina cucmema.
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PaboTa mocssieHa 0030py M aHaIM3y PECypcoB HaydyHOH HH(OpPMAIWH, aHAIM3a CPEACTB MPOrPaMMHBIX PEIICHHH s
JIOCTH)KEHHUS! TIOCTaBJICHHOM LIeJH, NCCIEA0BaHMS BO3MOXKHOCTEH pa3pabOTKU JOMOIHUTEIbHBIX HH)OPMAIIMOHHBIX MACCHBOB
Ha 0a3e CyIIECTBYIOLIMX HCTOYHUKOB HAyYHOW M HayKOMeTpuueckoil nHdopmarmu. B pamkax paboTh! MpeaiokeHbl MOAX0bI
XpaHeHUs] HayKOMETPHYECKOH HH(OpMALUH, CIOCOObI MOJIydeHUs U oOpabOTKM JaHHBIX, YTO IMO3BOJHMT ONTHMH3HPOBAThH
BpeMst paboThl ¢ HMH(pOpMaIHeil ¥ MO3BOJUT OUU(PPOBKU IyOJIMKAIMH, TO3BOJISIET MPUBIIEKATh MEHBLIE PECYpCOB IS
peanm3anuu paboOT MO TMOWCKY W (UIbTpalMd HAayYHOH HWH(OpMamWu W TOCIenyromeill ee 00paboTKH M TONOJHEHHE
MH(POPMAIIMOHHBIX MaCCHBOB HOBBIMH JIaHHBIMU. B paboTe ObUIM MpOaHAIM3UPOBAHBI APXUTEKTYPHBIE IIA0IOHBI MOCTE YEro
clieJaH BBIBOJ, YTO JUIS JIYHIIEro paclpeieNeHHs O0S3aHHOCTEH, M MOKPBITHE NMPHIOKEHHH TECTaMM, OOJIbIIE TOJXOAUT
apXUTEKTYpHBIA mabnoH - Viper. O0OCHOBaH BBIOOp s3bIKa MporpamMmupoBaHus Swift. Beumn paccMOTpeHBI CHIIBHBIE U
ciabple CTOPOHBI TPH HCIONBb30BAaHUM ITHX TeXHonoruid. Paccmorpens! BeiOpaHHylo OC M CpeACTBO XpaHEHHs JaHHBIX
Firebase. [lepeuncienHble NMPEUMYIIECTBA BBIMICIIEPEUNCICHHBIX TEXHOJOTHH Uil pa3paboTKH MOOMIBHOTO TNPHIIOKECHUS.
Llenbio paboTHI SABIISIETCS CO3AaHME MOOMIIBHOTO MPHIIOKEHUsS I oneparonHoit cuctemsl "iOS" komnanun Apple, Bepcun
Beie 11.0. TIpunoxxenne K0DKHO MpeacTaBiIaTh coboit kiueHT padortaronmii ¢ Firebase Cloud Firestore, KoTopEIii mo3BosisieT
OCYLIECTBIIATh MOMCK M (HIBTPALMIO MyONMKAIMil a Takke B Clydae, €CIH IIOJb30BaTeNb SBISETCS aJMHHHCTPATOPOM
no0aBnATh W ymausath 3ammcu u3 Firebase Cloud Firestore. B mpuioxkeHnnm HEOOXOIMMO peaan3oBaTh (HyHKIHOHAI,
MO3BOJISFOIIMH MPOU3BOJUTH PETUCTPALIMIO U aBTOPU3ALIMIO 3apErHCTPHPOBAHHBIM MONIB30BaTe M. OOBEKTOM HCCIIeIOBaHUS
SBISIETCS Tporiecc 0OpabOTKH HAyKOMETPHYECKHX W Hay4HBIX 3HaHHWi. IIpeMEeTOM HCCIIeNOBAaHHS SBISIOTCS METOABI U
cpencTBa MH(GOPMAIMOHHBIX TEXHOJOTHH I aBTOMATH3allMM IIpOIecca ydeTa 3HAHMHM Ha 0a3e pecypcoB HaydyHOH M
HayKOMETpHUIECKOH nHdopmarmu.

Knrouesvie cnoga: gunomp, nouck, onmumuszayus, npeomemnas oonacme, Scopus, Web of Science, Swift, iOS, application,
Firebase, CocoaPods, onepayuonnas cucmema.

1. Introduction

The rapid development of information technology, its introduction into all spheres of modern life
has led to a sharp expansion of the concept of knowledge processing in computer systems. At the
beginning of the last century the total amount of human knowledge doubled about every fifty years,
nowadays it doubles every five years. That is why the problem of creating methods that will help
rationally organize the process of storing and operating information is of great importance.

Every year, the volume of scientific information grows. The number of experiments and publications
in various subject areas has been increasing constantly, resulting in an ever-growing need for recording
of scientometric information.
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The development and use of scientometric knowledge by modern digital technologies will form a
comprehensive view of the analysis of publishing activity and the possibility of using obtained data to
make important management decisions.

It is difficult to imagine a modern man without a mobile device in his hands. Whether it's a phone,
smartphone or other communicators - these devices are firmly and, apparently, for a long time, have
become established in society as indispensable everyday means of communication. With the advent of
new mobile devices and the variety of platforms on which they are developed, the business of creating
mobile applications for various purposes is expanding actively.

Due to the spread of COVID-19 we are facing with the issue of distancing all educational and
scientific processes, and recording the scientific information is not an exception.

2. Formulation of the problem

The purpose of the work is to create a mobile application for optimizing information about the
scientific activities of the education system employees based on the I0S operating system.

To achieve this goal, the following tasks have been formulated:

e to analyze the literature on existing software solutions and choose technologies for creating a
mobile application;

e to create a data storage model using Firebase;

to develop a mobile application for optimizing the research activities of the education system

employees by using the Swift programming language;

to test the developed software;

to create the documentation for the developed application;

to analyze the quality and speed of test results of the developed application;

to form an explanatory note.

3. Main part

The application prototype is the computer model of accounting for the scientific activities of the
education system employees created by using the C++ language, which has been developed as a
bachelor's thesis.

The main advantages of mobile applications are the simplicity of the communication between the
brand and the user, economic benefits and ease of use.

Interactive versions of printed publications are becoming more and more popular, which is why we
would like to overcome the limitations of working only with publications that are part of Scopus or
Web of Science and cover most of this subject area.

A mobile application can be an effective tool for attracting new students to participation in scientific
conferences or a convenient for working with existing publications.

The developed product has the following functionality:

e Integration with Firebase, namely:
o Google Authorization.
o Authorization via Facebook.
o Authorization via mail.
o Data storage.

e The authorization not only for administrators but also for regular users, which will allow user-
friendly functionality, has been added.

e The automatic check for belonging to the administrators’ list has been implemented for
authorization via mail. Successful check provides access to the functionality intended for the
administrators only, namely:

o Adding new records with the possibility to attach a document.
o Deleting old records.
e Adding publications to the favorites list.
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Viewing all posts.
Filtering the mail.

Searching for the publications by specified parameters.
Downloading the document.

4. Choice of programming language

After analyzing the advantages and disadvantages of Swift and Objective-C, Swift has been selected
as more convenient. Swift is a more productive language that allows faster creating of new applications.
The main differences between these languages are presented in Table 1.

Table 1 - Comparison of programming languages Swift and Objective-C

Swift

Objective-C

Accessibility to users of other
programming languages

The syntax is similar to other
well-known programming
languages such as: Python, Go,
JavaScript.

The syntax is much different
from  other  programming
languages, so it is quite difficult
to learn.

Code length

The code is more streamlined,
which reduces its length and
development time.

The implementation of the same
functions requires 2 times more
lines of code than in Swift.

Interactivity

You can create applications
interactively.

You cannot create applications
interactively.

Community using the language

Swift is much easier to learn,

but there are far fewer
professionals now than in
Obijective-C.

Most of the iOS applications in
the industry are written in
Objective-C.

Safety

Security is one of the core
concepts of Swift. Its design
eliminates several types of
potential errors in Objective-C.

Not as secure as Swift.

Open source

Swift is an open source
language. It is also used in
Linux, which creates the
possibility of its application in
the development of programs
for Android OS.

Has no source code, and is
exclusively focused on Apple
devices.

Completeness and stability of
the language

Swift is still under development

and Apple is constantly
releasing and adding new
features.

Objective-C has already been
created and used consistently.

When using Swift, the development process is simplified, easily accessible for novice programmers,
thereby reducing the cost of highly qualified specialists. The Apple support for language development
plays an important role as well. Rapid growth of the Swift community and its open-source character
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should be mentioned. Swift has been chosen because it is free and therefore available to a large number
of developers. Fig. 1 shows a graph of the growth of the Swift developer community since its launch.

Fig. 1 - Swift community growth graph

Reducing the time to write an application allows you to reduce costs and increase the company's

profit. Swift is suitable for writing new applications in short time.

5. Choosing an Application Architecture Pattern

As a result of the analysis of architectural patterns, the following conclusions can be made:

1) Traditional MV C is not applicable to modern 10S development.

2) Apple MVC is the best architectural pattern, in terms of development speed, but
noticeably complicates the application support.

3) MVP offers good testability, but also means a significant increase in code size. Its
features lie in the distribution because most of the responsibilities are divided between the
Presenter and the Model, while the View has a minimum of tasks. Testability is also an
advantage that is you can test most of the business logic because of the practical empty View.
MVP, as well as traditional MV C, is not suitable for the 10S development.

4) The peculiarities of MVVM are in propagation. The View in MVVM has more
responsibilities than the View in MVP, since MVVM updates the state from the ViewModel,
and the MVP only passes all events to the Presenter and does not update itself. In testability the
ViewModel knows nothing about the View, which allows you to test it without problems. The
View can also be tested, but since it depends on UIKit it is not advisable to test it. Thus,
MVVM combines the advantages of all the previously considered approaches to the
architecture of 10S applications and it does not require additional code to update the View.
Testability is also advantageous.
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5) VIPER surpasses all presented architectural patterns in distribution, testability, and ease
of learning new modules. The main features of VIPER are distribution, namely an excellent
ability to assign responsibilities, and testability. It is ease of use as well. A small amount of
code in VIPER blocks allows easily switching from one task to another, thereby increasing the
usefulness of the programmers’ work.

We can conclude that for the best distribution of responsibilities, and tests coverage of the
application, the VIPER architectural pattern is the most suitable.

6. Conclusions
The main functions and capabilities of the Firebase database have been analyzed, and the Swift
programming language has been chosen for developing a mobile application by using the VIPER
architectural pattern.
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