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This work is devoted to the study of methods, tools, and technologies
which can be used in designing and future scaling of a high-load video
processing system based on cloud technologies. Besides that modern trends in
the application of video analytics systems are considered, and requirements for
such systems are pointed. The issue of cloud technologies and their role in the
modern information space has been studied. In addition, it is considered how
cloud technologies allow solving modern challenges faced by a highly loaded
video processing system. Possible methods of scaling the system using cloud
technologies have been studied and most popular cloud providers and its
instruments were considered.

Bineo o00poOka Bkitouae B cebe psii TEXHOJOTIH Ta aJroOpuTMIB,
MPU3HAYCHUX ISl aBTOMATU30BaHOT OOpPOOKHU Ta aHaJi3y BiJI€O MOCIIIOBHOCTEH
0 BKIIOYAalOTh B ce0¢ BUSABJICHHS OO0'€KTIB, PO3IMI3HABAaHHSI OOJIHMYb,
BUMIPIOBaHHS 00'€KTIB, BIICTE)KCHHS PYXy, Kiacudikaiii Ta cermenTaiii. Posb
BiJIe0 0OpOOKM y cydacHOMY 1H(OpPMAIIHHOMY MPOCTOP1 BAXKKO MEPEOIIHUTH,
OCKUIBKM BIH HACHYCHUH YHCICHHUMH BiJCO JaHUMH, IO IIiIKPECIIOE
aKTyaJbHICTh Ta HEOOXINHICTH B iX aBTOMATHM30BaHMX OOpOOI Ta aHami3i.
3actocyBaHHA OOpOOKM Ta aHali3y Bi€O AAHUX IIMPOKO PO3MOBCIOIKEHE Y
Oarathox cdepax, Takux SK O€3NeKH, TPAHCHOPTY, MEAMIIMHI, TOPIriBii,
pO3BaXkaIbHIH, BIICHKOBIHM Ta HaBITH €-governance [1].

B ocranHi poku TeHIeHLId Y cepl pO3BUTKY BIICO-aHATNITUKH BKa3ye Ha
3017IBIIEHH] TOYHOCTI PO3Mi3HABAHHS, IO JIOCSATAETHCS LIJISAXOM 3aCTOCYBAHHS
MIMOOKOTO HAaBYAHHS Ta HEMPOHHUX Mepex. TakoX CIOCTepIraeThCs TEHSHIIIS
B aHaJi31 BiJIcO MOTOKIB B PEXKHUMI PEaTIbHOTO Yacy, 0 0COOJMBO BAXKIIUBO IS
nesikux cep 3actocyBaHHS. BUKIMKY, 1110 CTBOPEHI CydacCHUMHU NOTpedamu Ta
BUMOTaMH JI0 CHUCTEMH 3 OOpPOOKH BIiJIEO MOTOKIB, MOXYTh OyTH €(EKTUBHO
BUPIIICH] 3 BUKOPUCTAHHAM XMapHUX TEXHOJIOT1i.

XMapHi TexHoJorii [2] € cyyacHOr0 mapaaurmor y chepi iHGopmarinumx
TEXHOJIOT1H, fKa mependadae HaaHHs JOCTYMY 10 OOYHMCIIOBAILHUX PECYPCIB,
30epiraHHsl JaHUX, Ta PO3MIIICHHS KOdy 1 cucTeM B Mepexi [HTepHeT. 3amicTh
TOTrO, MO0 3aBOJAMTM Ta YNPABISITM BJIACHUMHU (BUYHUMHU CEpPBEpaAMHU  Ta
1H(PPACTPYKTYPOIO, KOPUCTYBaUl MOXKYTh OPEHAYBATH PECYPCH BiJl MOCTAYaIbHUKIB
xMapHuX mociyr. lle cmpornye ympaBmiHHS Ta PO3BUTOK 1H(PACTPYKTYpH,
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3MEHILyE BHUTpPAaTH Ha OOJaJHAHHA Ta MUIIPUMKY, & TaAKOXX HAJa€ MOKIIUBICTb
MaciITadyBaHHS PECYPCIB 3aJI€KHO Bij MOTped KOpUCTyBaya.

BaxnMBicTh XMapHUX TEXHOJIOTIH y Cy4YaCHOMY CBITi BaXKKO MEPEOIIHUTH.
BoHu crpusitoTh 3HaYHOMY 3HMKEHHIO BUTPAT Ha 1HPPACTPYKTYPY, OCKUIBKH
KOpPUCTYBaul IUIaTSATh JMIIE 32 TI PECYpCH, SIKI BOHU BUKOPHUCTOBYIOTb,
YHUKHYBIIY TP [IbOMY BEJTUKHUX KaITiTAIOBKIIAICHb.

[Ipy mpoekTyBaHHI Ta PO3pOOIIl CHUCTEMH 3 BifcO OOPOOKH BaXKIMBO
BpPaxOBYBATH BCl MepeBary, 0 MOXKYTb HaJJaBaTUCh TAKUMHU TEXHOJIOTISIMH.

XMapHi mIaTGOpMU HAJAIOTh 3MOTY BHUKOPHCTOBYBATH BEJIMKY KUIBKICTH
OOUYHCITIOBATILHUX PEeCcypciB  JJii  €(peKTUBHOI OOpPOOKH BEIHMKUX OOCSTIB
Bisieomannx. lle m03BOJsS€ MIBHAKO BHKOHYBAaTH CKJIAIHI QJITOPUTMHU BIJEO
aHAIITUKU Ta 3a0e3medyye BHCOKY MPOAYKTHUBHICTH TMPU OOpOOIl BETUKOI
KUIBKOCTI BijieoMaTepiainy.

XMapHi pileHHs J03BOJISIIOTh  JUHAMIYHO MAacIITa0yBaTH PECypCcH
BIJIIOBITHO 10 MOTpe® KopucTyBaya. 30UIbLIEHHS OOCSATIB pPOOOTH, TaKe SK
0o0poOka BeNMMKOI KUTBKOCTI BiZICOJIaHUX B peaJlbHOMY dYaci abo mMmapaienbHa
00poOKa AEKITbKOX 3aBJaHb, MOXE€ OYyTH JIEFKO BHPIIIEHO 32 JONOMOIOIO
MacuTabyBaHHs B XMapi.

BukopuctanHs XMapHUX TEXHOJIOTIH JO03BOJISE MIBHAKO BIPOBAIKYBATU
HOBI ()YHKIIT Ta aaropuT™MH O0€3 HEOOX1HOCTI 3HAYHMX BUTPAT HA OHOBJICHHS
obnaananHs. KopuctyBau Mo)ke BUKOPUCTOBYBATH OCTaHHI BEpCii MPOrpaMHOTO
3a0€3IeUeHHS Ta AITOPUTMIB 06€3 He0OX1THOCT1 (P13UYHOT 3aMiHU 00JIaIHAHHS.

IcHye kinbka crparerii MacimTaOyBaHHS 3 BUKOPUCTAaHHSM XMAapHUX
TexHoyorid [3], IO MO’KHa 3acTOCyBaTH JIO CHCTEMH Bifco OOpOOKH.
BeprukanbHe macmTaOyBaHHS BKIIIOYAaE B ceOe 30UIBIICHHS PECYpPCIB OJHOTO
KOHKPETHOrO cepBepa abo BipTyainbHOi MamuHU. | 3a3BuuYail  o3Hauae
301TBIIIEHHST 00'€EMY OTEpAaTUBHOI MaM'ATi YM KUTBKICTI siFiep mporiecopa.

['opuzonTanpbHe MacmTaOyBaHHS  HATOMICTh, 3aMiCTh  301JIBIICHHS
NOTY>XKHOCTI OJHOTO cepBepa, Iependavae J0JaBaHHS HOBHUX CepBepiB abdo
By3JiB 0 cuctemu. [1{o € 0co0auBoO epeKTUBHUM 17151 PO3MOAITICHUX CUCTEM.

Jlesiki 3a7a4i 3 00poOKHM Ta aHATI3y JaHUX MOKHA PO3IAUIMTH Ta OOPOOISITH
iX mapaneiabHO Ha KUIbKOX BY3JIaX BUKOPUCTOBYIOUM PO3MOICHI OOUHCIICHHS.

Buxopucranus  koMmOiHalii  BEPTUKAIBHOTO Ta  TOPU3OHTAIBHOTO
MacmTabyBaHHs, TaK Ha3BaHMM METOJ KOMOIHOBAaHOTO MacHITabyBaHHS,
JT03BOJISIE IOCSATHYTH ONTUMAIBHOI MPOAYKTHUBHOCTI Ta €()EKTUBHOCTI.

binbmiicte  mpoBaizepiB  XMapHHX IOCIYT JO3BOJISIIOTH  peai3alliio
KOMOIHOBAHOIO ~ MaciiTa0yBaHHS, BUKOPUCTOBYIOYM SIK BEPTUKAIBHE, TaK 1
TOPU30HTAIbHE MaCIITa0yBaHHs 3AIEKHO BiJI IOTPeO CUCTEMU UM 1HPPACTPYKTYPH.

Y Amazon Web Services (AWS) [4] komOiHOBaHEe MacIITaOyBaHHS MOXKE
OyTu peanizoBaHO LUIIXOM BUKOpUCTaHHSA Auto Scaling ais aBTOMaTH4YHOIO
301IpIIEHHST a00 3MEHIIEHHsS po3MipiB ek3eMIuisipiB EC2 B 3anexHOCTI BiA
HaBaHTA)KCHHS TaKUM YMHOM peati3ylouy rOpu30HTalIbHEe MaciTa0yBaHHs. J{is
peanizauii KOMOIHOBaHOTrO MacuTaOyBaHHs Moxe OyTu Bukopuctanuii Elastic
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Load Balancing myis po3moniay HaBaHTaXEHHS MK KUJTbKOMa €K3eMILIIpamMH
EC2. TakuM yuHOM KOMOIHaIllsl 3a3HAYECHUX 1HCTPYMEHTIB JI03BOJISIE
pearnizyBaTu KOMOIHOBaHUN MeTO MaciiTabyBaHHa y Amazon Web Services.

[lomo inmoro Bigomoro mpoaitaepa cloud pimens Microsoft Azure [5],
BIH TaKOX JI03BOJISIE peajizyBaTh KOMOIHOBaHUU MeTona MmacuiTaOyBaHHs. Jljs
ILOTO Tpeba peaizyBaTu BepTUKaIbHE MacIITaOyBaHHS IUIIXOM BHKOPHUCTAHHS
Azure Virtual Machine Scale Sets s aBTOMaTM4HOr0 MacIITaOyBaHHS TPy
BIpTyaJbHUX MAIIWH, 30UIbIIYyI0OYHM a00 3MEHIIYIOYHM KUIBKICTh BIPTyaJIbHUX
MalmuH. A 3311 TOPU30HTAIBHOIO MacIITa0yBaHHS MOTPIOHE BUKOPUCTAHHS
Azure Load Balancer nns OaiaHCyBaHHS HaBaHTaXEHHS MIDK KIJTbKOMa
EK3eMIUISIPAMH.

[Hmmit momynsipauit poBaiiaep — Google Cloud Platform Takox Hamae
nepesik IHCTPYMEHTIB 10 JO3BOJISIOTh peanizyBatu adaHuil meron. Cepen HUX
MokHa 3actocyBatu Google Compute Engine Autoscaler, 1yisi aBTOMaTHIHOTO
301IpIIEHHST 200 3MEHILIEHHS MOTYXHOCTI BIPTYaJbHUX MAallUH, Peali3yr4H
TaKUM YHHOM BEPTHKAIBHY CKJIQMOBY MacmTabyBanas. Jlms peamizaiii
TOPU30HTaIBHOI CKIIagoBo1 MoxkHa Bukopuctatu Google Cloud Load Balancing
JUTSL pO3NOALTY Tpadiky MIX KUTbKOMAa CEpBEPaAMHU.

Ha IBM Cloud Merox koMOiHOBaHOTO MaclITa0yBaHHS MoOXe OyTH
peamnizoBanuii Bukopuctanusm IBM Cloud Virtual Servers njis aBToMaTH4HOTO
30UIbIICHHST a00 3MEHIIEHHsI po3MipiB BipTyanbHux cepBepiB. Ta IBM Cloud
Load Balancer st po3noiiyly HaBaHTaXEHHS MK PI3HUMH €K3EMILISIPaMHU.

He3Baxkatouu Ha mepeBary, 1110 HaJa€ BUKOPUCTAHHS XMapHUX TEXHOJOTIH,
BCC III€ 3aJIMIIAIOTHCSA BUKJIWKH, TaKl SK HEJOCTATHS CTAOUIBLHICTH 3’ €JHAHHSI,
3aTpUMKa y BiJICO TMOTOIl a TaKOXX MPaBHIIbHE MPOEKTYBAaHHA CHUCTEMH, IO
3a0e3mneuye MOXIJIHMBICTh peaiizaiii KOMOIHOBAaHOTO METOMY IS TOJabIIOro
e(peKTUBHOTO MacIITa0yBaHHS.

Crrcok BUKOPUCTAHUX JKEpe

1. Alkilani M., Kobziev V. Enhancing E-government Services by Using
Cloud Computing / CEUR Workshop Proceedings. 2019. Vol. 2683. P. 66-69.

2. Comparison Among Cloud Technologies and Cloud Performance / O.
Alzakholi et al. Journal of Applied Science and Technology Trends. 2020. Vol.
1, no. 2. P. 40-47.

3. Research on Auto-Scaling of Web Applications in Cloud: Survey,
Trends and Future Directions / P. Singh et al. Scalable Computing: Practice and
Experience. 2019. Vol. 20, no. 2. P. 399-432.

4. Amazon Elastic Compute Cloud Documentation. aws.amazon.com.
URL.: https://docs.aws.amazon.com/ec2/?icmpid=docs_homepage_featuredsvcs
#amazon-ec2-auto-scaling (date of access: 02.03.2024).

5. Kravets N., Tseshkovskyi N., Liutova K. Containers and virtual
machines in Microsoft Azure / Science, society, education: topical issues and
development prospects. Abstracts of the 7th International scientific and practical
conference. SPC “Sciconf. Com. ua”. Kharkiv, Ukraine. 2020. P. 278-281.

389



