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Anomayis—OnucaHo aHaII3 MeTOAiB CTBOPEHHSI MPOrpaMHMX 3ac00iB 00podienHs inopmanii 1uist InTepHery peueii.
JlocJ1iizkeHO MeTOIU CTBOPEHHS OKPEMHUX eTaliB po3po0Ky A0AATKIB /i 3YUTYBaHHA iHpopmanii Ta kepyBaHHsA IHTepHeT
peuamu. HaBeseni nopiBHs1bHI Ta0auui edekTHBHOCTI Pi3HUX MeTOHIB B 3aj1e:KHOCTI Bix KputepiiB po3podxu. Takox
PO3po00.IeHO TAGJIMII0 aHAJI3Y edeKTHBHOCTI MOEAHAHHSA Pi3HUX MeToliB cTBOpeHHs front-end Ta back-end yacTun npo-
rpaMHUX 32c00iB 00podJieHHs iHpopmanii 1iis InTepHery peueil. Po3rasinyTo Jume HaiiedeKkTUBHIIII Ta HAliGLIbII po3MO-
BCIOKeHi MeToau po3podku front-end Ta back-end yacTunm goaaTky.

Bi6a. 12, puc. 3, Tadu. 3.

Knruoei cnoea — npozpamui 3acodu 006podxu ingpopmauii; 6ed-000amok; epekmusnicms npozpamuux 3acooie; front-end;

back-end; éeo-po3pooka; oooamox IoT; cepeep.

I. Bcrvn

Ha nmanomy erami pO3BHTKY CyYaCHHX TEXHOJIOTIiH
Ba)KJIMBE MICIIE 3aiiMae MOJIOJINH, aje JIy’Ke HepPCIeKTHB-
HU HampsMOK — IHTepHeT peueil. 3okpema, ocobimBa
yBara NpHUIUIIETBCS TEXHIUHIA peanizanii. Po3pobis-
FOTBCS Pi3HI MPHIJIAAH, 30KpeMa Ti, [0 paHille iCHyBaJIH,
ane 0e3 MiAKIIOYEHHS 10 Mepexi IHTepHer, migkmova-
IOTBCSL 10 KOPUCTyBada 4epe3 Oynb-sKy Oe3MpOBOIOBY
MEpeXy Ta IMOKpally€e KOPUCTYBAaHHS LUM HPUCTPOEM.
BoHEM TOCTIHO MOKpAIIYIOThCA Ta 3°SIBISIOTHCS HOBI.
AJDKe HaI3BUYAHO BaXXJIMBO 3a0e3meunTH KoMdopTHE
KOPHUCTYBaHHS 3 MAKCUMAJIBHOIO TUCTAHII€I0 KEPYBaHHS
Ta KUIBKICTIO (DYHKIIH, TaAKOX BaXJIHUBY POJIb Bidirpae
MIBHAKICTH Ta KOM(OPT 0JATKy KEpYBaHHS JaHUM IPH-
CTPOEM.

Hacammepen I[HTepHeT pedei, sk y CeHCi iX CTBO-
PEHHsI, TaK 1y camiii Ha3Bi FOBOPSITH HaM IIPO T€, 110 BOHH
TUM YH{ HITUM YUHOM T’ €JHAaHI 10 Mepexi [HTepHeT.
IxHs1 cyTHiCTB MONATaE B TOMY, 110 3 HUMH MOKHA B3ae-
MoJisth 3a gonomororo tenepony/I1IK abo inmoro npu-
CTpOIO, I €AHaHOTO J0 Mepexi Iareprer (abo
bluetooth).

[Tig wac B3aeMoii 3 mpUCTpoeM depe3 Mepexy [Hre-
PHET KOPHCTYBad MOXe€ IMOJMBUTHCH Ha CTaH MpPUIIALY,
fforo mapamerpu Ta 3MiHIOBaTH iX. )11 bOTO MOTPiOHO
BUKOPHCTATH PO3POOJICHUH LIS 3 L€ METOK MOOiTb-
HUI 200 BeO-I01aTOK.

OCKUIBbKM pO3MOBCIOKEHICTh [HTEpHETY pedel cTpi-
MKO 3pOCTa€, TOMY i BUMOTH KOPUCTYBaiB JI0 3pYYHOCTI
Ta (YHKIIOHAJIBHOCTI JOAATKIB 3pOCTAIOTh TAKOXK IIBH-
axo. Tomy nepen po3poGHHKaMH TIOCTa€e CKIagHa, Ta Ha

AaHWH MOMEHT HEpO3B'A3HA, 3ajada: MOTPiOHO po3po-
OuUTH 10/ATOK, 31 3pyYHHUM Ta HPUEMHHUM JTU3AMHOM 1HTE-
podeiicy KoprcTyBaua, MaKCUMAJILHOIO MIBHIKOJIEI0 Ta
peakiiero Ha JiT KOPUCTyBaya, a TAaKOX 3 IUPOKUM (yH-
KI[IOHAJIOM.

Tema € akTyaspHOI0, TOMY IO JaHa cepa TyKe CTpi-
MKO PO3BHBAETHCS, B HET 3 KOKHUM POKOM 1HBECTYIOTHCS
Bce Oumpmri komty. HanparroBanus [arepaeTy pedeii BU-
KOPUCTOBYIOTECSl Y PI3HHX TalTy3sIX K IPOMHCIOBOCTI,
TaKk 1 MOBCAKIEHHOTO JXHUTTA. 30KpeMa, B MEIWIIHHI;
y BilicbKOBiH cdepi; y chepi npoaaxis; y chepi mindopy
MepCoHay, Ta iHme. /JJaHa TEXHOJOTIS CIPOIIYE KUTTA
Jrozieit Ta poOuTh HOro KOM(OPTHIIIMM.

Posrnsinemo  3aranbHy CTpyKTypHy cxemy loT
(puc.1).
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(@)
‘L@ﬂ Copyright (¢) 2019 Bonocsan /1. O.


http://creativecommons.org/licenses/by/4.0/
mailto:kraine212@gmail.com
https://kaf-ztri.kpi.ua/
https://fel.kpi.ua/
https://kpi.ua/

ISSN 2524-2725. ElectronAcoustEng, 2019, vol. 2, no. 4 53

‘ Beo-monarox
w

IurepHer *‘ KTIEHTa
*
i \
|
. B .
Cepsep ;
Dasx | MooinernH
IAHHX IOIATOK
[ KIIIEHTA

Puc.2 CrpykTypHa cxema nporpaMHHuX 3aco0iB oOpoOisieHHs iHpOp-
mauii misg loT

BinmoBimHO 10 cXeMu: MOAYJb KEPyBaHHS 00’ €KTOM
OTPUMYE JJaHi BiJl IPUCTPOIO BiACTENKEHHS (SIKILO BiH me-
pendaveHuii) Ta BiJ caMoro 00’€KTy, 3aIMCYIOUH iX Ha
cepBep 0a3m maHmMx yepe3 Mepexy Ilurepuer. Kitient,
3alIOBIIM Y MOOIJIBHUI 200 BEO-10JATOK MOXE OTpH-
MaTH iHQOpMAIIito 3 0a3u TaHUX, EPETIITHYTH i1 200 3Mi-
HUTH (SIKIIO 1Ie MOXJIHBO). [Ipu BHEeceHH1 3MiH, iHpopMma-
1isT 3aIICYETHCS HA cepBep 0a3u JaHMX, 3BiJIKM HampaB-
JSIETBCS. IO MOAYJISL KepyBaHHsI 00’€KTOM, KOTpUI BHO-
CHUTB 3MIiHH JI0 CaMoro 00’ ekTy. [Ipoliec IUKIIIYHO TOBTO-
PIOETHCSL.

PosrnsHEMO anropuT™M poOOTH MPOTpaMHUX 3aC00iB
00po06nenns indopmaii aist [nrepHeTy pedeit (puc.2).

KitieHnT, 3aiIIOBIIN B TOAAaTOK, 0AYHTH BiOOpaKEeHHS
front-end yactuHu BeO-101aTKY, TOOTO KIIIEHTCHKY CTO-
pOHY iHTepdelicy KOpHCTyBa4ya 0 MPOrpaMHO-arapar-
HOi YacTHHM cepBicy. B Hiil 3HaxomuTbes iH(OpMaIis
po 00’€eKT, KOTpa O6epeThbes 3 0a3u JaHNX Yepe3 MEpPExy
Iureprer 3a gomomoror back-end, To6TO mporpamHuo-
amaparHOi YaCTUHHM cepBicy. s 3MiHU NEBHUX Mapame-
TpiB 00’€KTy, KITIEHT BHOCUTh KOPEKTHUBHU IO BiINOBiJI-
HOTO TOJIS IOAATKY, [l AaHI HOTPAIUISIIOTh y KIIIEHTCHKY
CTOpOHY iHTepdelicy KOpUCTyBayda, 3BiAKH IepeHaIpaB-
JSIFOTHCS Y IPOTpaMHO-aiapaTHy 4acTHHY cepBicy. [licis
00po0KHM — maHi "epe3 Mepexxy [HTepHeT MOTpaIuIsIIoTh
Io cepepa (puc.3).

[epeBipkoro BUKOHAHHS BHMOT KOPHCTyBada IIOJ0
3MiH 00’ €KTY € BiZJOOpakKeHHS CTaHy 00’ €KTY y TOJATKY.
ToO6To micis BBOMY JaHUX 3MiH Ta HAJCIJIAHHA IX Ha cep-
Bep, MOJYJIb KePyBaHHs 00’€KTOM BHOCHTH KOPCKTHBH
B 00’ekr. [licns 1pOro MOAyNb 34HTye iHQOpMALiO
3 IIPUCTPOIO Ta Hampasiisie ii Ha cepsep. [Iporpamuo-amna-
paTHa YacTHHA CEPBICY MpHUiMae Ii JaHi Ta 3a TOTIOMO-
TOI0 KJIIEHTCHKOI CTOPOHU iHTepdeiicy KopucTyBada Ta
BimoOpaxae ix. KiieHT 0auuTh, 4YM BigNOBITa€ CTaH
00’€KTy BHECEHHM KOPHCTyBadeM 3MiHAaM: SKIIO CTaH
00’€eKTy 3MIHMBCS, TOAI 1ie Oy e BiTOOpaKeHO B TOJIATKY
KITIIEHTA; SIKIIO CTaH 00’ €KTy 3ajumIuBcs 0e3 3MiH, TOmi
iH(pOpMAIlist OHOBUTKCS Ha Ty X caMmy. Tomy ckianeTbest
Bpa)KEHHS, IO CTaH 00’ €KTY y JOJATKY KITI€HTA 3aJIHIIH-
Becsl He3MiHHMM. Lleii crioci0 He euHMMA, aie caMuid TIpo-
CTHH Ta HATJIAOHUH.

B [==cc4
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Puc. 3 CrpykrypHa cxema poOOTH IporpaMHuX 3aco6iB 0OpoOIeHHs
indopmauii aist loT

st BUpILICHHS MHUTAHHS CTBOPCHHS IPOrPAMHHUX
3aco0iB 00poOsieHHs iH(popmauii st [HTepHery peueit
moTpiOHO:

1) BuxopucraTé MaKCHMAIBHO BiIIOBIIHY JIO MOC-
TaBJIeHUX BUMOT Front-end 4acTHHUM CTBOpPEHHS
JIOAATKY, TOOTO CTBOPUTH YaCTHHY JIOJATKY, SKa,
Ha CTOPOHI KJIIEHTA, 33JOBOJIBHSE TAKUM BHMO-
raM: 3py4HE pO3TalllyBaHHs €JIEMEHTIB Ta Hai-
Kpaie pimeHHs rpagiqHoro Qu3aiHy, IIBHIKO-
Iist 3aco0y oOpoOnenHs iH(opManii Ha CTOpoHi
KITIi€HTa, KOPEKTHE BiOOpakeHHS Ha BCIiX BUAAX
MIPUCTPOIB Ta Opay3epiB, JIETKICTh YUTAHHS Ta
3MiHEHHS KOAYy, IPOCTOTa MacIITabOBAaHOCTI Ta
TECTyBaHHS NPOEKTY, LiHa. /laHa yacTHHA mpoe-
KTy TIOBUHHA PO3POOIIFOBATUCH Y BiIIOBITHOCTI
JI0 TIOCTaBJICHUX y MPOEKTI BUMOT Ta MpiopuTe-
TIB.

2) Oo0paru edektuBHy 4actuny Back-end po3spo-
Ok, TOOTO CTBOPHUTH YaCTHHY JOJAATKY, sKa, Ha
CTOPOHI cepBepa, 33J0BOJILHIE TAKHM BHMOTAM:
MaKCHUMalbHa HIBUAKOJIS NOAATKY Ha CTOPOHI
cepBepy, CTaOiIbHICTH  poOOTH,  JIETKICTh
YUTAaHHS Ta 3MiHEHHS KOJy, MPOCTOTa MacIlTa-
00BaHOCTI Ta TECTYBaHHS MPOCKTY, IiHa. [laHa
YaCTHHA MPOCKTY MOBHHHA PO3POOIIOBATHCH
y BIANOBIAHOCTI /O IOCTaBIEHHX Y MPOEKTI
BHMOT Ta NPIOPHUTETIB.

3) Bka3zani nporpamHi YaCTHHH PO3POOKU MPOEKTY
MaroTh OyTH MiAiOpaHi TAKUM YUHOM, 100 MiX
HUMH, TaKOXK, Oyia HaiOLIpII ifioBa B3aEMOJIis.

4) Bubip onTUMaNbHOTO cepBepy AJIS PO3MIILICHHS
JOJIATKY.
II.  FRONT-END

Front-end (®poHTeHN) - KIIIEHTCHKA CTOPOHA iHTEP-
(eiicy xopucTyBaya 10 MpOrpaMHO-arapaTHOi YaCTHHU
cepBicy. lle wactmHa pomaTKy, sIKy Oe3nocepenHbo
6auuTh Ta B3aEMO/Ii€ KOPUCTYBAY.

Bumornu:

1) MaxkcumansHO 3po3yMina iHpopmariifHa apxite-
KTypa NpOEKTYBaHHS B3aeMojii rpadidHOro
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IU3aifHy Ta KOHTEHTY, HalKpalle pilleHHs rpa-
(iuHOTO O(OPMIIEHHS TEXHIYHUX EIEMEHTIB.

2) MaxkcrManabHa MIBUAKOIS: MIBUIKICTH 3aBaHTa-
JKCHHSI CTOPIHKH Ta 11 BIATYK Ha il KOpUCTyBaya;

3) CrabinpHIiCTh pOOOTH HOAATKY HA CTOPOHI KITi€-
HTA;

4) Apanraris — KOpekTHe BimoOpaskeHHs iHpOopMa-
1ii Ha BCIX BHJAX MPUCTPOIB;

5) KpoccOpaysepHicTh — mpaBUIIbHE BiATBOPEHHS
€JIEMEHTIB y BCiX Opay3epax;

6) Ko moBUHEH JIETKO YUTATHCH Ta 3MiHIOBATHCD;
7) MacmTaboBaHiCTh ITPOEKTY;

8) IIpocroTa TecTyBaHHS,

9) llina: po3poOKH, OHOBJICHHS, MiTPHMKH.
Bapiantu pimeHss:

1) HTML, CSS, JS;

2) React;

3) Angular;

4) Backbone.js;
5) Vuegjs.

Peittunr edexruHocti BapianTiB front-end wacTun
po3poOku, 0e3 ypaxyBaHHS BHMOT Ta TIpiopiTeTHOCTEH
MPOEKTY, 3TiJHO 3 JaHOIO TaOJIUIIEIO:

1 micie — React — 37;

2 micne — Angular — 36;
3 ta 4 micue - Backbone.js ta Vue.js — 35;
5 micue - HTML, CSS, JS — 27.

III. BACK-END

Back-end (bekenn) - nporpamHo-anaparHa 4acTHHA

cepBicy. Bona BukoHye neBHi Iii Ha cepBepi Ta 3'€IHY€
front-end 3 Hum. 3a nonomoroto back-end 3xilicHIOETECS
3B'SI30K JOJATKY KI€HTA Ta pedi, SKOIO BiH Kepye uepes
Mepexy iHTEpHeT.

Bumornu:

1) MakcumanbHa MBUIKOIS MPOEKTY Ha CTOPOHI
cepsepy;
2) CrabuibHICTH po0OOTH;

3) Koxa moBUHEH JIETKO YUTATHCH Ta 3MIHIOBATHCD;

4) TIIpocrora maciutaOyBaHHsS CEpPBEpPHOI YaCTUHU
MIPOEKTY;

5) JlerkicTh TecTyBaHHS;
6) Lina: po3poOku, OHOBICHHS, i ATPUMKH.

BapiaHTtu pimeHHs:

1) PHP;

2) Java;

3) Node.js;
4) Redux.

TApuIA | BAPIAHTH FRONT-END YACTHHU PO3POBKH TA IX EGEKTUBHICTh

IMoxa3HuKH OUiHIOBAHHS Front-end
HTML,CSS,JS React Angular Backbone.js Vue.js
Juzaitn 2 5 5 5 5
HIBuaxomis 2 5 4 4 4
CrabinpHicTh 4 5 5 5 5
Apanranis 4 5 5 5 5
KpoccOpaysepHicts 4 5 5 5 5
MacmraboBaHicTb 3 5 4 4 4
TecryBaHHS 3 4 5 4 4
Ilina 5 3 3 3 3

TABMLS 2 BAPIAHTA BACK-END YACTHUHU PO3POBKHU TA iX EGEKTUBHICTh

IMoxa3HUKHN OLiHIOBAHHS Back-end
PHP Java Node.js Redux
IIBuakomist 4 4 5 5
CrabinbHICTh 4 5 5 5
YuTaemicThb 4 5 5 5
MacmraboBaHicTh 3 5 5 5
Ilina 5 4 4 4
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TABNIA 3 EGEKTUBHICTH ITOETHAHHSA FRONT-END TA BACK-END YACTUH PO3POBKI

Front-end Back-end
PHP Java Node.js Redux

HTML,CSS,JS 5 3 3 3
React 3 4 5 5
Angular 3 4 5 4
Backbone.js 3 4 5 4
Vue.js 3 4 5 4

Peiituar edexkruBHOCTI BapiaHTiB back-end wacTuH 1) PHP:

o S e o TSPy s
1-2 micrie — Node.js Ta Redux — 24; 2) Nodeijs:
3 micue - Java —23; * React;

4 micue - PHP — 20.

IV. AHAIJI3 TA PEKOMEHJALIIT

[Tpu cTBOpEHHI 10JaTKy BaXJIMBY pOJb BiAIrparoTh
He okpemo BuOpasi front-end Ta back-end BapianTH po3-
poOKH, a eheKTUBHICTD iX MOeqHAHHSA. TaK0oX Ba)KIIUBO
NPaBIJIEHO BUOPATH CepBEp PO3TALIyBaHHS OJATKY.

Bubip cepsepy:

1) CepBep MOBHHEH HiATPUMYBATUA Ta BUKOHYBAaTH
BeCh MOTPiIOHMUIT [OAATKY (YHKIIOHAT,

2) CrabuibHICTH po0OOTH;

3) JlokanmpHE pO3MIIICHHS CepBepy (HAIpHUKIA,
SIKIIO 1 KIIEHT 1 piv, MAKIIOYCHA O TOJATKY,
3HaxoIaThcs B KueBi, To moTpibHO BHOMpaTH
cepsep B Kuesi, a He B Hukaro, o0 3a0e3neuutu
MaKCHMaJIbHY IIBUIKICTH ITepeaadi JaHuX);

4) Takox Is MiIBUINCHHS MIBUAKOMII MOTPIOHO
obupatu cepsep 3 SSD (solid-state drive, aGo
TBEpIOTUIFHUI HakonmuyBad), a He HDD (hard
(magnetic) disc drive, abo HakOTMIyBad Ha KOP-
CTKUX MarHiTHHUX JTUCKaX);

5) Mig gac Bubopy po3mipy SSD Ha XOCTHHTY HOT-
piOHO BpaxyBaTh PO3MIp MPOEKTY, MaHHI SIKi
OynyTh 30epiraTuchk mija yac poOOTH IPOEKTY Ta
MOXKJIUBICTB HOT0 MaciiTaOyBaHHSs;

Tabmuns 3 nokasye TiAbKH €PEKTUBHICTh MO€THAHHS
METO/iB, €(EeKTHBHICTh CaMHUX METOJIB PO3IJISHYTI
B TaGmui 1 ta Tabaumi 2.

MakcumanbHy eheKTUBHICTD moenHadus front-end ta
back-end wactun po3poOku, 6e3 ypaxyBaHHS BHMOT Ta
NpIOPITETHOCTEH MPOEKTY, 3TiJHO 3 JAHOKI TaOIHIEIO
MaloTh:

Hapiiimuia no penakuii 10 kit 2019 p.

(1.

[2].

[3].

[4].
[5].

6.
[71.
8].
[91.

e Angular;

e Backbonejs;

e Vuejs.
3) Redux:
e React.
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HannonanbHbIi TEXHUUECKUHA YHUBEPCUTET Y KPAUHBI
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Annomayua—BbINoJieH aHAIN3 METOJ0B CO3AaHUA MPOrPpaMMHBIX CpeACTB 00pa0oTKH HH(pOpPMALUHU 115 HHTEPHeTa
Bemeil. McciieoBaHbl METOAbI CO3AHUS OTAEIbHBIX 3TANOB Pa3spadoTKH NPUJIOKEHUH /8 CYUTHIBAHUA MHGOpMALUU
M yIpaBJIeHUs HHTepHeT Bemwamu. [IpuBegeHHbIe cpaBHUTE/IbHBIC TA0AULBI 3(PPEeKTUBHOCTH PAa3IHYHBIX METO10B B 3aBH-
CHMOCTH OT KpuTepHeB pa3padoTku. Tak:ke pa3padoTaHbl aHAIMTHYECKHE Ta0aMIbI 3P(PEKTHBHOCTH COYETAHUS Pa3INy-
HBIX MeTo0B co31anus front-end u back-end 4yacreii mporpaMMHBIX cpeacTB 00padoTKH MH(OPMALMM JJIS UHTEPHETA
Belleil. PaccMoTpeHb! TOJILKO caMble 3G (peKTHBHBIE U HauDoJIee pacocTpaHeHHbIe MeToAbI pa3padoTku front-end u back-
end yacrei NPUIOKEHHS.

bu6a. 12, puc. 3, Tada. 3.

Knrwoueesvie cnosa — npozpammmuple cpedcmea o0padbomku ungopmayuu, eed-npunoscenue, IQhhekmugnocms npozpamm-
Hblx cpedcme, front-end, back-end, éed-pazpadomxa, npunoscenue loT, cepgep.
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Abstract—The analysis of methods of creation of software for information processing for the Internet of things is
described. The methods of creating separate stages of the development of applications for reading information and managing
Internet speeches are explored. Comparative tables of efficiency of different methods are given, depending on development
criteria. A table for analyzing the effectiveness of a combination of different methods for creating front-end and back-end
parts of information processing tools for the Internet of Things has also been developed.

In this stage of the development of modern technologies, the important place does young, but a very prospective direction
is the internet. Specifically, special warnings a technical realization is provided. Differential developments, including
the following, before connecting to the network, connect to the user through any wireless network, and enhanced the use of
this device. They are constantly improving and appearing new. Urgently important to provide comfort use with a maximum
remote control and number of functions, an important role will play the speed and comfort the data management additional.

Software internet risk is strongly risks, and that and users 'requirements to contribute and functionality of applications
rise the quantity of fast. That the developer appears complex, currently intractable, problem: you need to develop applica-
tion with a convenient and pleasant user interface designs, maximum performance and response to user actions, and with
broad functionality.

Theme is actual, that this sphere is very strongly developing, in all your funds investigated in that foreign year. Internet
range development is used in different industries, as industry, and sustainable life. Specially in medicine; in the military
sphere; in the sales area; in the field of personnel selection, and others. This technology makes life of people and makes it
faster.

The client, going into the application, sees the display of the front-end parts of web application, that is, the client side of
the user interface to the software and hardware part of the service. It contains information about the object, which is taken
from the database through the Internet through back-end, that is, software-hardware part of the service. To change certain
parameters of the object, the client makes adjustments to the corresponding field of the application, this data fall into
the client side of the user interface, from which are redirected to the software and hardware part of the service. After
processing — data through the Internet goes to the server. Checking whether the user's requirements for object changes are
to display the status of the object in the application. This method is not the only, but the simplest and most visual.

In the research component of this article, only the most effective and most common methods of developing the front-end
and back-end parts of the application are considered.

Ref. 12, fig. 3, tabl. 3.

Keywords — software tools, web application, software efficiency, front-end, back-end, web development, loT application,
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