ISSN 2073-7394

HauioHanbHui yHiBEpCUTET
“lMNonTaBcbka nosniTexHika imeHi KOpis KoHagpaTioka”

National University
“Yuri Kondratyuk Poltava Polytechnic”

Cricneni
YHPARAIGIE,
masiran

A SB'AsSKY

Bunyck 3 (65)

LLokBapTanbHe BUAaHHSA

3acHoBaHe y 2007 poui

Y XypHani BigobpaxkeHi pesynbTaTi HayKoBMX AOCHIIKEHb
3 po3pobKK Ta yAOCKOHANEHHS CUCTEM YNPaBIiHHS,
HaBiravji Ta 38'a3Ky y pi3HMX NPOBNeMHMX ranyssix.

3acHOBHUK i BuaaBeLb:
HauioHanbHun yHiBEpCUTET
“MonTaBcbka nonitexHika imeri KOpia KoHgpaTttoka”

TenecoH:
+38 (050) 302-20-71

E-mail pepkonerii:
kuchuk_nina@ukr.net

IHcpopmauninHun cant:
http://journals.nupp.edu.ua/sunz

COMIMOIL

cCOMMUhicadon

SYSHEMS

Issue 3 (65)

Quarterly
Founded in 2007

Journal represent the research results on the
development and improvement of control, navigation
and communication systems in various areas

Founder and publisher:
National University
"Yuri Kondratyuk Poltava Polytechnic"

Phone:
+38 (050) 302-20-71
E-mail of the editorial board:
kuchuk_nina @ukr.net

Information site:
http://journals.nupp.edu.ua/sunz

3a docmosipHicmb guknadeHux ¢hakmis, yumam ma iHwux eidomocmeli gidnosidanbHicmbs Hece asmop

XKypHan iHOekcyembcsi MikHapoOHUMU HaykomempudHumu 6asamu: Index Copernicus (ICV = 81.37),
General Impact Factor, Google Scholar, Academic Resource Index, Scientific Indexed Service

8BameepdxeHuli do OpyKy BueHor Padoto HaujioHansHO20 yHigepcumemy
‘TlonTaBcbka nonitexHika imeHi KOpis KoHgpatioka” (mpomokorn 6id 3 eepecHs 2021 poky Ne 2).

Csidouymso npo depxasHy peecmpauito KB Ne 24464-14404 TP eid 27.03.2020 p.

Bkrrouerut 0o “Tlepeniky Haykosux ghaxogux gudaHb YkpaiHu, 8 SKux MoxXymb nybrikygamucs pesyrnsmamu
OucepmauyitiHux pobim Ha 3006ymmsi Haykosux cmyrieHig doKmopa Hayk, kaHoudama HayK ma CmyreHsi
dokmopa ¢binocohii ” do kameaopii b — Hakazamu MOH YkpaiHu eid 17.03.2020 Ne 409 ma e&id 09.02.2021 Ne 157

MonTtaBa e 2021

© HauioHanbHui yHiBepcuTeT “INonTaBcbka nonitexHika imeHi KOpis Kongpatioka”



PepakuiiHa Koneris

lonoeHuti pedakmop:
KOCEHKO Biktop Bacunsosuy
(0-p mexH. Hayk, npod., lNonmasa, YkpaiHa).
3acmynHuku 2onoeHo20 pedakmopa:

HECTEPEHKO KatepuHa CepriiBHa
(0-p mexH. Hayk, npocp., Kuie, YkpaiHa);
LLIE®EP OnekcaHap Bitaniiosuy
(0-p mexH. Hayk, Oou., lNonmaea, YkpaiHa).
YneHu pedakuyiliHoi konegir:

BNAYHLWITENH HaTan OnekcaHaposuy

(0-p mexH. Hayk, npodp., I3painb);
BOIroM'A Bonogumup IsaHoBmY

(0-p mexH. Hayk, npocp., Kuie, YkpaiHa);
BAPBAHEL|b PomaH AHaToninosny

(0-p mexH. Hayk, npog., Odeca, YkpaiHa);
BECONOBCbLKNA Kwunwtod

(0-p mexH. Hayk, npog., lMonbwja);
FABPUJTKO €sreH Bonognmuposuny

(0-p mexH. Hayk, doy., Kuis, YkpaiHa);
FALLMMOB EnbwaH lMisic ornun

(0-p Hayk, npogb., baky, AsepbatidxaH);
MBA BaneHTuH AHaToninoBmy

(0-p mexH. Hayk, npog., Kuis, YkpaiHa);
OAKI OneHa AHaToniiBHa

(0-p mexH. Hayk, doy., Ismain, YkpaiHa);
SALLENMKIHA HaTanis MukonaisHa

(0-p mexH. Hayk, npod., Kuis, YkpaiHa);
KACATKIHA HaTtanisi BiktopiBHa

(0-p mexH. Hayk, doy., Kuis, YkpaiHa);
KOBAJIEHKO AHgpin AHaTtoninosuy

(0-p mexH. Hayk, npo., Xapkie, YkpaiHa);
KOPOBEKO Borgan Onerosuy

(0-p mexH. Hayk, Oou., Nonmasa, YkpaiHa);
KPACHOBAEB Biktop AHaToninosuy

(0-p mexH. Hayk, npo., Xapkie, YkpaiHa);
KYYYK Meoprin AHaTtoninoBun4

(0-p mexH. Hayk, npo., Xapkie, YkpaiHa);
JIEBYEHKO Jlapuca OnekciiBHa

(0-p mexH. Hayk, dou., Kuie, Ykpaira),
JIYKOBA-YYWMKO HaTanis BiktopiBHa

(0-p mexH. Hayk, Oou., Kuie, YkpaiHa),
JIYHTOBCBKUW Angpini Onerosud

(0-p mexH. Hayk, npo., HimeyyuHa);
MABJTEHKO Makcum AHaToninosuy

(0-p mexH. Hayk, npodb., Xapkie, YkpaiHa);
MACAPYYK Onekcin OnekcaHapoBuy

(0-p mexH. Hayk, npo., Kuie, YkpaiHa);
MOOKOMAEB Ceprin BiktopoBud

(0-p mexH. Hayk, npog., MNokposckK, YkpaiHa);
CEMEHOB Ceprin 'eHHaginosu4

(0-p mexH. Hayk, npogp., Xapkie, YkpaiHa),
CTAHKYHAC WoHac

(0-p mexH. Hayk, npo., BinbHroc, Jlumea),
TUMOYKO OnekcaHap IBaHoBMY

(0-p mexH. Hayk, npodb., Xapkie, YkpaiHa);
TUMOLLYK Onena MukonaiBHa

(0-p mexH. Hayk, npodb., Kuis, YkpaiHa);
TPUCTAH AHnpgpin BiktopoBu4

(0-p mexH. Hayk, Oou., Xapkis, YkpaiHa);
®POJIOB €EBreHinn AHapinosny

(0-p mexH. Hayk, npodp., [Nonmasa, Ykpaia);
YOPHWW Onekcin MeTtpoBuy

(0-p mexH. Hayk, npogb., KpemeHnuyk, YkpaiHa);

BidnoeidanbHuli cekpemap:

KYYYK HiHa MeopriiBHa
(0-p mexH. Hayk, Oou., Xapkie, YkpaiHa).
TexHi4HUll cekpemap:

METPOBCBKA IHHa KOpiiBHa
(mazicmp komn. iHX., Xapkie, YkpaiHa).

Editorial board
Editor-in-Chief:
Viktor KOSENKO
(Dr. Sc. (Tech.), Prof., Poltava, Ukraine).

Associates editor:

Katerina NESTERENKO

(Dr. Sc. (Tech.), Prof., Kyiv, Ukraine);
Oleksandr SHEFER

(Dr. Sc. (Tech.), Ass. Prof., Poltava, Ukraine).

Editorial board members:

Nathan BLAUNSTEIN

(Dr. Sc. (Tech.), Prof., Israel);
Volodymyr BOHOMYA

(Dr. Sc. (Tech.), Prof., Kyiv, Ukraine);
Roman VARBANETS

(Dr. Sc. (Tech.), Prof., Odesa, Ukraine);
Krzysztof WESOLOWSKI

(Dr. Sc. (Tech.), Prof., Poland);
Yevhen HAVRILKO

(Dr. Sc. (Tech.), Prof., Kyiv, Ukraine);
Elshan Giyas oglu HASHIMOV

(Dr. Sc., Prof., Baku, Azerbaijan);
Valentyn GLYVA

(Dr. Sc. (Tech.), Prof., Kyiv, Ukraine);
Olena DAKI

(Dr. Sc. (Tech.), Ass. Prof., Izmail, Ukraine);
Nataliia ZASHCHEPKINA

(Dr. Sc. (Tech.), Ass. Prof., Kyiv, Ukraine);
Natalia KASATKINA

(Dr. Sc. (Tech.), Ass. Prof., Kyiv, Ukraine);
Andriy KOVALENKO

(Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine);
Bohdan KOROBKO

(Dr. Sc. (Tech.), Ass. Prof., Poltava, Ukraine);
Viktor KRASNOBAYEV

(Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine);
Heorhii KUCHUK

(Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine);
Larysa LEVCHENKO

(Dr. Sc. (Tech.), Ass. Prof., Kyiv, Ukraine);
Natalia LUKOVA-CHUIKO

(Dr. Sc. (Tech.), Ass. Prof., Kyiv, Ukraine);
Andryy LUNTOVSKYY

(Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine);
Maksim PAVLENKO

(Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine).
Oleksii PYSARCHUK

(Dr. Sc. (Tech.), Prof., Kyiv, Ukraine);
Serhii PODKOPAIEV

(Dr. Sc. (Tech.), Prof., Pokrovsk, Ukraine).
Serhii SEMENOV

(Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine).
Jonas STONKUNAS

(Dr. Sc. (Tech.), Prof., Vilnius, Lithuania);
Oleksandr TYMOCHKO

(Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine);
Olena TYMOSHCHUK,

(Dr. Sc. (Tech.), Prof., Kyiv, Ukraine);
Andrii TRYSTAN

(Dr. Sc. (Tech.), Ass. Prof., Kharkiv, Ukraine);
Yevhen FROLOV

(Dr. Sc. (Tech.), Ass. Prof., Poltava, Ukraine);
Oleksii CHORNYI

(Dr. Sc. (Tech.), Ass. Prof., Kremenchuk, Ukraine).

Responsible secretary:

Nina KUCHUK
(Dr. Sc. (Tech.), Ass. Prof., Kharkiv, Ukraine).
Technical secretary:
Inna PETROVSKA
(MSD of Comp. Eng., Kharkiv, Ukraine).




3MICT
HABIFALISI TA FEOIH®OPMALINHI CUCTEMU

Hecmepenko C. B., €pmonenko /. A., Lllegep O. B., Knenko A. B. YkpaiHcbka HaBiraiiiiHa CylyTHUKOBa CHCTeMa:

CTAH 1 TIEPCTICKTHBH .....vuvitiastesstsseastessesseesseshesseaseeshesbeesse s b e e b e e ss e e b e eb e ess e o b e e b e e e s e eh e e b b e s b6 b e e b e oo s e h e e b e e hs e b e e b b e b b e b b e h b e b e e b b e b e e b e e b e e s e et e e b e e be et e st e e snenr et 4
THawenxko P. E., Mapiowko M. B. MOHITOPHHT 3MiH CTaHy CiJIbCbKOTOCIIOJAPCHKUX 3€Mellb 33 JaHUMU
(PPAKTAIBHOTO AHAITIZY KOCMITHIX BHIMKIB ....viitiitieitiitiitiesteiteattesttstesttesesbestte b shesbe e b e s be et e s beebe et e b e e be e b b e e s e b e s b e et e b e e b e e b e b e e been e s b e e e nn et 8

ABTOMOBGINTbHUWA, PIYMKOBUIA, MOPCbKUWA TA ABIALINHUIA TPAHCMOPT

Bepxoscokuii B. B., 3axapuenxo 1. B., Tapacos P. B. Po3po0Oka Mojieni HaB4aeEMOro JJIsi aBTOMAaTH30BaHOI CHCTEMH

KEpYBaHHS TPEHAXXEPHOIO MIATOTOBKOO MITOTIB IUBITBHOT ABIAIIIT ..euvviuveutiitiitietiitieiiett st sttt sttt sttt ettt st sbeebn et
Haxi O. A., Ypym H. C., ®edynos B. M., Basxcax O. B. Metony MOpexifiHOT acCTpOHOMIT B Cy4acHOCTI
Madsicapa I. 1. Meton npuitHATTS pilieHHs 3 HOpMyBaHHS IOTOKIB JITAKIB 1JIs 3aXO0y Ha IOCAJKY

3 BUKOPHCTAHHSIM HEYITKUX HEHPOMEPEIKEBUX TEXHOIIOTIH ..euviviiuiiutiitiiiiestiittettete sttt sttt bbbttt b et b e bttt sn st e n et 28
Tabynenko B. O., Mapyenax O. I1., Kyscenoeuu B. 1. Y 10CKOHaJIGHHS CHCTEMH OpraHizauii 00Ky
JIOPOKHBO-TPAHCIIOPTHUX TIPUTOJ y MIIPO3/Aiiax, BiliCbKOBUX YacTHHaX 13 eqHaHHsAX HarionanpHoi I'Bapil YKpPaTHU ......ccevvveevennenee. 33
Llanipo I'. B., Apocnanxin O. O., IlTocmuikos €. €. ®opmyBaHHs iHpOpMAaLIHHOT MO/l HAZBOJHOI 00CTAHOBKH
JUTSL aBTOMATU3ALIT HPOLECIB CYITHOBOMIHHS .v.vveuvitiiteassiitesttessenseessestaseeste st aseeste st ebeasseebeabeess e bt ab b e sseeb e e b b eas e e bt eb b e b e eb e e be e b e e bt e bb e b e sbeesn e b nts 37
YMNPABIIHHA B CKNAOHUX CUCTEMAX
JIromenko B. €., Macmiox B. O. MaTeMaTHUHa MOJEIb BIOPOTACHTEIIL ...covvviuiiiiiiiiiiiiisiiiie sttt 42

Makogon H., Babkin Yu., Bakanov K., Moskalenko V., Mosiychuk M., Piskun S. Proposals for improvement of logistic
support of state defense forces unit through a visual graphic representation of the situation and the application of the operation

research MathemMAtiCAl MOUEIS .........coiiiiiiiii et b ettt b e e bt et e e be e st et e e bees e et e s beeseesbeebeesbenbeebeentenbesseentense e 46
Macsein B. 1., I'pueopenxo A. M., Konox K. M., Xaxanxina O. A. BuznaueHns GpakTopis, sKi 3HHXKYIOTb ITOKa3HHUKH

HaniiHoCcTi AuckiB I'T/I Ta po3poOKa 3aX0MIB MO TX MIABHIIEHHED ....c.eiteitiitisteetisttattestesttastesesteassesesbeassessesbeessessesbsessestesbe et estesbeesesneann 50
Hockos B. I., baunowk B. C., Ckopodenos B. B., I'eiiko I'. B. TlepeBipka i HanamryBaHHs apaMeTPiB TATOBOTO

CIICKTPOIPUBOY Y CTALIIOHAPHIX PEIKFIMAX +..vvuviurtttessettsseassenstassessesstassesseastassesseaseasseseassass et e ahees s e st eb s eas e bt ehs e s s e bt ebeesb et e ebs e s enbease e s e ateas 56
[Tasrenxo M. A., Kaninoscoxuii /{. O. Anaini3 MeTOAIB Ta MOZENEH NPUHHATTS PillleHb HA YIIPABJIiHHSA YaCTHHAMU

3CHITHUX PAKETHUX BIHCHK TA TAKTHTHOT ABIALIT +..vviuveusiitiitiitiitiitteste it et ettt eit ettt sttt be e et bt e s s e bt kb e ie et ebe e b e b e e be et et e ese e s et e e beesn et s 60

IH®OPMALINHI TEXHONOTIi
Biowx I1. I, I'vys €. B., I'aspunenko B. B., Pyooman H. B. IIporHo3yBaHHS LiH aKI{iif 3 BAKOPUCTaHHIM

pekypeHTHOT HEHPOHHOT MEPEIKI LISTIM ..ottt b bbbttt b ettt ettt nn e 64
Baiisana €.10., l{pona H. B. TlinBuineHHs TOYHOCTI pO3Ii3HABaHHS 00IrOBUX MOHET 33 PaXyHOK BUKOPHCTaHHS

3rOPTKOBOT HEHPOHHOT MEPEIKI 3 IEKITBKOMA BUXOMAMEI ....vvuvsttatresteseastessenstassessesseassessesseassesseaseassesseaseassesseeheasseabeabeese e bt essensenteaseennenneas 69
Boax M. O., I'opa M. B., /lemuyx B. I'., Onvwanwvcka T. 1., Tkanenxo O. B. MonudikoBaHuii METO1 CaMOBiIHOBIICHHS

[IPOTPAMHUX CHCTEM 3 BUKOPHCTAHHIM JIAMITY TIAM ST ©..vtiuteutittattesteseattessesttassessesteassessesseassessesheessesseaseassesbeahees s eabeebeesb et e eseen et e aseenneteas 74
Golovko G., Pokhodun V. Analysis and software implementation of modular multiplication-based block cipher ...........ccccccvveee. 78
€esceee C. I1., Xeocmenrxo B. C., bonodapenxo K. O. Po3po0ka KOMILIEKCHOTO MTOKa3HUKA SKOCTi 00CIyrOBYBaHHS

HA OCHOBI TIOCTKBAHTOBHX QJITOPHTMIB .....veutettastetesttessensesseessesstassessesseassesseaseastesseabeeaeeaseeh e eh s easeeh e eh b eas e eb b eas e bt eh e es s et e eb e ehe et e ess et e et e assenente s 82
Kapiton A., Baranenko R., Tyshchenko D., Diachenko O. Prospects for the cyberspace development

and its SOCIO-PSYCOIOGICAI CONSEOUENCES ......c..iuiruiieriitirteieiiete st sieie ettt eete st sttt st st e st ese et e e seebe st e st esees e et e e ene e st et e s eneebenteneeneebesteneeneasenean 89
Kyuyk H. I, lluman A. I1., @inonenxo A. M., bynwba C. C. Po3paxyHOK eeKTHBHOCTI BUKOPHCTAHHS

00YHCITIOBAIBHAX PECYPCIB CAMOBIIHOBIFOBATHHOT KOMIT FOTEPHOT CHCTEME  ..vvveveieenteteaseestessesssesesseassesesseassesesseeseessesssensessesseensensens 92
Maslov A., Dzuban O., Derkach T., Dmytrenko T. Operational aspects of Web-applications development

Dased 0N JAVASCIIPE FTAMEBWOIK .......c.iiiiiiiieicci ettt e st e e s e s e et e s s eseese st e s ese e s e et eseeneese s e e e eneenenteneenensennen 96
Ilickauos O. I, Iickauosa I. B., Tkauenxo B. I1. Bubip matepiany tapu s 30epiransst MikpodinibmiB

METOIOM AHAITIZY TEPAPXKIIL +..vveuvetreutertisttestestesteetesteeteesteabeeseesseeheebeesbeeh e eseeaseeh e es e e s s e eh e ehe e st e b e eR e e s e eh e es e oAbt eh e e Re e bt eh e en b et e eh e e nb et e ehe et e nbeaseennente s 99
Simhayev A. S., Derkach T. M., Dmytrenko T. A. Video and audio content are effective components

OF SOCIAl NETWOIK GEVEIOPIMENT ....eiiiiiiieiceee ettt s et et e s e s e s e e s e e s e e s et e s e e s e et e e eseanesbenseseese et e e eneeneseeneeneenennenean 103
Skakalina E. Synthesis trends of forecasting using inductive modeling Methods ...........ccooveieiiineieiceee e 108

LUUBINIbHA BE3NEKA

Alyoshin S., Haitan O., Zyma O. The constructive implementation of Liebig’s law of the minimum

in the paradigm of synthesis of a neural network subject State CIASSITIEr ..........ccoiiierieiiriieie e 113
Bonowrxina O. C., Kosanvosa A. B. BupobHuuuit pus3uk asst 6€3MeKu MpamooduX Ha BIIKPUTOMY OBITPi

BiJl TEMITCPATYPHUX YMOB HABKOJIMIIHBOTO CEPEMOBHUILIA «..vvvvveresrisreseasessesseseasesseseeseasessessasessessessesessessesseseasessessesessessensesessessensenessensennes 118
Tusa B. A., Mameeesa 1. B., 303yns JI. A., 303yns C. B. JlocnimkeHHs 3aXHCHUX BIACTHBOCTEH

3aJTi30BMICHOTO KOMITO3UTY JJISl EKPAHYBAHHS PEHTTCHIBCHKAX BUIIPOMIHIOBAHD ....eeuviutirteeseessisteastetesseessessesseessessesseessessesssessessesssessenne 123
Ilanosa O. B. 3actocyBaHHsI €lIEKTPOMATHITHUX €KPaHIB y KOMILIEKCi 3aX0/(iB 3 HOpMaJIi3ailii piBHIB

DIBUYHIX DAKTOPIB COPEIMOBIIIIA .....veuveenresreteastesesseessesstaseessesseaseessesseassessesseassasseaseaseesseaseaseesseaseesse st aheen s e s e eheeneeseebeenseabeensenbeabeeneennens 126

3B'A30K, TENEKOMYHIKALIT TA PAQIOTEXHIKA

loxoe O. IO., Mamiok B. I'., Kanayn €. O. OGrpyHTYBaHHS OCHOBHUX TEXHIYHHX BUMOT J[0 3aC00IB

3HEIIKOKECHHS PA/TIOKCPOBAHUX OOETIPHITACIB .....veetverteteeseestesteaseeuesseeseessesseeseesseaseeseeaseaseessesseaseesseaseaseesseaseansesesseansenseaseensesesseaneensenn 130
Knssee B. B., Kpasuenxo B. 1., Jlazypenxo b. O., Cepkos O. A., Tpyouaninosa K. A. MeTonu 3a0e3nedeHHs
€JIEKTPOMATHITHOT CYMICHOCTI MOOITBHUX TETCKOMYHIKAIIIHHUAX CHCTEM 3B SIBKY ...vveuvetirueeseetesteaseestesseessessesseesessesseessessesssessessesssessenne 134

Sakovych L., Gnatiuk S., Voloshko S., Miroshnichenko Yu. Research of conditional diagnostic algorithms many source objects .. 139
Txauos B. M., Kosanenko A. A., @ecenxo T. I'. OnTuMizaliiss MEPEKHOT0 aITOPUTMY (YHKI[IOHYBAHHS
KOMIT FOTEPHUX MEpPEX IMiIBUIECHOT )UBYJIOCTI Ha MOO1IBbHIN M1aTOpMi Ha eTari iX IPOEKTYBaHHS

ATIOABITHUN TMOKAMKUMK ...ttt ssne




Cucmemu ynpaeninns, nasizayii ma 36'a3xky, 2021, eunyck 3(65)

ISSN 2073-7394

YK 004.9

doi: 10.26906/SUNZ.2021.3.096

A. Maslov, O. Dzuban, T. M. Derkach, T. A. Dmytrenko

National University «Yuri Kondratyuk Poltava Polytechnic», Poltava, Ukraine

OPERATIONAL ASPECTS OF WEB-APPLICATIONS DEVELOPMENT
BASED ON JAVASCRIPT FRAMEWORK

Abstract. The problem of using hypertext markup language HTML5 and cascade style sheets CSS3 while developing the
visual interface of applications in development framework based on programming language JavaScript was studied. The per-
formance features of main components of application infrastructure were analyzed. JSON format usage and influence on ap-
plication operation of such elements as repository data base, WEB-services, server and client side portion of application and
content delivery network were investigated. The main criteria of development socially minded applications with attractive vis-
ual interface on JavaScript and HTML5 were defined. The analysis of operational aspects of JavaScript programming language
and its usage while developing visual interface of applications and its further promotion in the world of hardware and software
was carried out. The research result is the information system development for courier delivery.

Keywords: JavaScript, HTML, JSON, REST, Ajax, browser, application, repository data base.

Introduction

After release version of HTML5 [1] appeared in
the beginning of current decade, this markup language
began to be used not only as language for determining
the web pages content, but also as markup language for
visual interfaces of applications in development frame-
work based on the programming language JavaScript
[2]. JavaScript is a programming language that allows
you to make a Web-page interactive, which responds to
user actions. It helps to make website pages more inter-
active, processes actions of website users. JavaScript
widely uses the capabilities of the environment, where it
is run. JavaScript became even more popular among
developers, when AJAX-technology appeared, which
led to a new stage in websites development. This pro-
gramming language is usually used as a built-in lan-
guage for programmic access to application objects. It is
most widely used in browsers as a scripting language to
make web-pages interactive. Along with HTML and
CSS, JavaScript is the third most important block, on
which most standard web interfaces are based. To un-
derstand how the language works, the user needs the
basic knowledge of HTML and CSS [3].

The aim of the article is to analyze the operation-
al aspects of the JavaScript programming language and
its usage while developing visual interfaces of applica-
tions and its further promotion in the world of hardware
and software.

The main material

For a long time there were no means of external
data storage using JavaScript. If it was necessary to save
the data, then you had to send the form to a webserver
and wait until the page reloaded. This interrupted the
process of developing fast and dynamic web applica-
tions. With appearance of Ajax technology (Asynchro-
nous Javascript and XML) [3] in Internet Explorer,
which was established by Microsoft the situation has
changed [3]. Shortly afterwards, software support for all
the features of XMLHttpRequest object that underlies
this technology was added to other browsers.

In the beginning of 2004, Google launched the
Gmail email application. The appearance of this service

became an innovative step for Google, as the applica-
tion provided its users with almost unlimited storage for
their e-mails. Gmail also marked an important innova-
tion in the functional structure of web applications:
web-page reloading was in the past[4]. In general,
Gmail due to using new Ajax technology is single-page,
fast and sensitive web-application, which has forever
changed the way of developing applications of this type.
Since that time, web-developers created applications of
almost all types including large-scale, cloud based
productivity suites, social API, like Facebook's JavaS-
cript SDK, and even graphically intense video games.

JavaScript has very rich object-oriented (OO) ca-
pabilities. JSON standard (JavaScript Object Notation),
which is used in almost all modern web applications for
both communication and data storage is a subset of an
excellent notation of JavaScript object literals. JavaS-
cript uses prototypal inheritance pattern. Prototypes of
objects are used instead of classes. New objects auto-
matically inherit the methods and attributes of their
parent object through a chain of prototypes [1].

While each application written in JavaScript is
unique, most of them have some common elements,
such as hosting infrastructure, resource management,
presentation, and behaviour of interface user.

The object notation JavaScript (JSON) is an open
standard, developed by Douglas Crockford. JSON is a
subset of JavaScript object literals syntax for using in
data presentation, transmission, and storage. Before the
JSON specification appeared, most client-server com-
munications were performed using much more verbose
snippets in the XML markup language. JavaScript de-
velopers use many web services that use JSON notation
and often define internal data using JSON syntax.

The JSON format is almost identical to the syntax
of JavaScript object literals with a few important differ-
ences: all attribute names and string values must be in
double quotes. Other values may appear in their literal
form; JSON records cannot contain cyclic links; JSON
cannot contain functions.

Before extended markup language XML (Extensi-
ble Markup Language) and data repositories JSON
appeared almost all services maintained relational data-
base management system (RDBMS). RDBMS contain
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Ingpopmauiiini mexuonozii

discrete data points in tables and group the data that is
displayed by viewing the tables in response to requests
written in the language of structured SQL requests [2].

NoSQL data repositories store all records as doc-
uments or document fragments, without using table-
based structured memory. Document-oriented data re-
positories typically store data in XML format, while
object-oriented data repositories typically use JSON
format. The latter is particularly well suited for web
application development, as the JSON format is used
internally for data exchange in JavaScript language.

Examples of popular JSON-based NoSQL data re-
positories include MongoDB and CouchDB. Despite the
current popularity of NoSQL, it is still possible to find
modern JavaScript programs based on MySQL data-
bases and similar RDBMS.

State transmission architecture REST (Representa-
tional State Transfer) is client-server communication
architecture, which provides division of entities between
data resources and user interfaces (or other consumers
of information resources, such as data analysis tools and
aggregators). Web services that fully follow REST
architecture are called RESTful. The server manages
data resources (such as user records), but does not im-
plement or include user interface. Clients are free to
implement the user interface (or not implement it) in
any form and in any language [4]. REST architecture
does not deal with how user interfaces are implemented.
It only deals with maintaining the state of the applica-
tion between the client and the server.

RESTful web services use HTTP method verbs to

report the server what ac-
tions the client means. The
S following actions are pro-
o\t vided (Fig. 1): create a hnew
(ResTAPY) item in a resource collec-
e 4 tion: HTTP POST; get a
# resource view: HTTP GET;
webpage_ update (replace) resource:
Fig. 1. REST AP HTTP PUT; delete a re-

~

phone

source: HTTP DELETE.
This corresponds to the four basic functions of the CRUD
interface (create, retrieve, update, delete), designed to
work with persistent data repositories. It is just necessary
to remember that in the REST view, the "update" action
actually means the "replace" action. Beginners spend
more than one day to create such crud. An experienced
developer, in well-developed framework, this process
takes several hours at the most. Slim, like other micro-
frameworks, does not provide any means of automation,
S0 you have to do a lot by yourself. For training purposes,
this is justified, but in industrial development, what can
be automated must be automated.

PUT or POST are usually confused to change a re-
sourse. REST makes it easier to resolve this collision
PUT is used if the client is able to generate its own secure
identifiers (IDs). In all other cases, POST is carried out to
create a new resource. In such cases, the server generates
a resource identifier (ID) and returns it to the client.

For example, you can create a new user including /
users / in the POST request, in the result the server will
generate a unique ID that can then be used to access the

new resource in / users / userid. The server will return a
new user view with its own unique URI. An existing
resource cannot be modified with a POST request; a
descendant can only be added to it [1].

Official HTTP RFC defines POST:

e Annotation of existing resources;

e Posting a message on a blackboard, in a news-
group, mailing list or similar group of articles;

e Providing a block of data, such as the result of
sending the form, the data processing;

e Extension of the database with an additive op-
eration. [9]

PUT request must be used if you want to change
the displayed user hame by specifying / users / userid to
record the user being updated. It should be noted that
this request completely replaces the user record, so you
need to make sure that PUT view contains everything
that is needed. The difference between PUT and POST
is that PUT is idempotent, it means that single and mul-
tiple calls of this method, with an identical data set, will
have the same result (without irrelevant effects), in the
case of POST, a multiple call with an identical data set
can cause irrelevant effects.

Based on the analysis, an information system for
courier delivery was developed.

The use case diagram was built, which reflected
the relationship between actors and use cases in the
system design (Fig. 2). For the system functioning, the
base has been designed and developed, in which con-
nections between objects are built (Fig. 3). The empha-
sis was on creating an easy-to-understand and use a web
resource in the architecture design. All fields and nec-
essary functionality are easily accessible (Fig. 4, 5)

AspretUserRotes

AsprietUsers

AspNetUsertogine

UserProduct
AspNetUserciaims S

Fig. 3. The information system database scheme
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Kyp'epcbka gocTaska nep AOCTABKY A0 ABepert B MexXax
obpaHoro yacosoro sikHa. [locTaska 40 ABEpPeN MOXNMBA TiNbKK 3a HARBHOCTI Po6oYOro
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Y sunagky, AKwo Bu He MOXeTe rapaHTyBaTH CBOKO NPUCYTHICTb NPOTAMOM BCLOrO
4acoBoro sikHa, 6yab Nacka, 38'AXITLCA 3 ONEPATOPOM KOHTAKT-UEHTPY.

Posknap BiKOH 4OCTABKM MOXHA NOAVBUTUCA, HATUCHYBILK Y NPABOMY BEPXHLOMY KyTi
CTOPIHKM Ha TaAMEp.

[ocTaska 8 30H4 o6nacTi Ta nepegmicta Kuesa: gueitbea cTopivky Mana goctasku
Mepen Tum, sk gocTasuT Bawe samosneHn, Mu Maemo nigTeepauTk y Bac aapecy Ta
YMOBM AOCTABKM

AnA 3aMoBneHb 3 goctaskow Ao 18:00 - go 09:00 notouHoro AwHs;
ANA 3aMoBneHb 3 goctaskow Ao 22:00 - go 13:00

Fig. 4. The information system homepage

Conclusions

The JavaScript programming language has a lot in
common with languages such as C #, C ++, Java, or
PHP.

The syntax of JavaScript is clear to anyone who
has experience with these languages, and this explains
the popularity of JavaScript, although it is important to
understand that internally JavaScript is implemented
quite differently from the compilers of these lan-
guages.

JavaScript has very rich object-oriented (OO) ca-
pabilities. JSON standard (JavaScript Object Notation),
which is used in almost all modern web applications for
both communication and data storage is a subset of an
excellent notation of JavaScript object literals [4].
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Fig. 5. Order selection page

Currently, modern applications are developed on
JavaScript, the visual interfaces of which are better than
the visual interfaces of desktop applications. Recently,
JavaScript is actively promoted in the world of hard-
ware and software. Such projects as Arduino, Tessel,
Espruino and NodeBots are approaching the time when
JavaScript can be a common language for embedded
systems and robotics. Modern JavaScript programs are
the most sensitive and socially attractive among pro-
grams which were ever written. We can say that JavaS-
cript developers are in the centre of "revolutionary"
events in the history of computer engineering and the
Internet in real time.

On the basis of the analysis carried out, an infor-
mation system was designed and developed for creating
a courier delivery order in the work.
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DyHKUiOHAJbHI acTIeKTH CTBOPeHHs web-101aTKiB Ha ocHOBI TexHoJ10riii JavaScript
A. B. Macnos, O. C. I3t00an, T. M. Jlepkay, T. A. JIMurpenko

AHoTanisi. Po3risHyTO MUTaHHS BUKOPUCTaHHS MOBH rineprekcroBoi po3mitku HTMLS Ta kackagHUX TaOmuIb CTH-
niB CSS3 mpu po3pobui BizyanbHux iHTepdeiiciB momaTkiB B miaThopmax po3poOku Ha 0a3i MOBU MPOTrpaMyBaHHS
JavaScript. TIpoananizoBaHi 0co6aMBOCTI (HYHKIIOHYBaHHS OCHOBHUX KOMIIOHEHTIB iHGPaCTPYKTypH qoaatka. JlociimkeHo
Bukopucranus ¢popmary JSON Ta BIUIMB Ha poOOTY J0/aTKa TAKUX EIEMEHTIB, sIK CXOBHIIE JaHHX, BeO-cepBicH, cepBepHa Ta
KITIEHTChKAa YaCTHHU JIOJIaTKa Ta Mepeka NoCTaBku KoHTeHTY. CPopMyinbpoBaHi OCHOBHI Kputepii po3poOku Ha JavaScript i
HTMLS, couianbHo 3HAYYIINUX MOJATKIB 3 MPUBAOIMBUMH BizyaabHUMH iHTepdeiicamu. [IpoBeneHo aHami3 ¢yHKI[OHATBHIX
ocobnuBoOCTe# MOBHU mporpamyBaHHs JavaScript Ta BUKOpUCTaHHs 1i miJ yac po3poOKH Bi3yalbHHX iHTepQeiciB AomaTkiB i
MOJAJBIIOr0 MPOCYBaHHS i y CBIT TEXHIYHUX 3aCO0iB.

Kawuosi caosa: JavaScript, HTML, JSON, REST, Ajax, Gpaysep, 10aTOK, CXOBHIIIE JaHUX.
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