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1. TlinBrIeHHSs IKOCTi 0O6CIYrOBYBaHHS Y MEPEKi JOCTAaBKY KOHTEHTY

2. Improving the quality of service in the content delivery network

Pedepar:

1. locaimpkeHHs CIIPsSIMOBaHe Ha PO3POOKY METO/IIB i aZIrOPUTMIB OOPOOKU 3aIUTIB, 10 NOTPEOYIOTh 3HAUHUX
00YNCIIIOBAIbHUAX PECYPCiB, KEIYBaHHS JAHUX, peasizallii 6aJlaHCyBaHHS HaBaHTaKEHHS Ta aflaliTUBHOTO
PO3ropTaHHs MiKpocepBiciB y Toukax npucyTHOCTi CDN mepex, 1715 MigBUILEHHS SIKOCTi 06CTyrOByBaHHS
KOPHUCTYBauiB B yMOBax 0OMeXXeHOi 004U CI0BaIbHOI iIHPpacTPyKTypu. B pobOTi 3anporIoHOBaHO iHTErpabHUN
KJIIOY KeIIyBaHHS, 110 GOPMYETHCS MIJIIXOM ITO€NHAHHS KiJIbKOX [TapaMeTpiB, Ta MOXKe BUKOPHUCTOBYBATUCH JJIS
pi3HuX TUMiB MepeskeBoro Tpadiky. [IpencraBieHo MeTos 06poOKY 3aUTiB, 0 MOTPE6YIOTh 3HAYHUX

004K CIIOBATIBHUX PECYPCIB, KU 3a6e31edye MOXJINBICTb PO3IIOAiTeH0i 06POOKY JaHUX B TOUKAX IPUCYTHOCTI
CDN Mmepexi. YI0CKOHAJIEHO MeTO/, 6alaHCyBaHHS HaBaHTaKE€HHSI B IpPaHUYHUX JioKalisix CDN mepexi, akuit

BpPaxXOBYy€ 3HAYE€HHA iHTeI‘paJ’IbHOFO KJIl049a K€UTyBaHHA, HagBHICTb KOHTEHTY Ha TPAHUYHOMY cepBepi, a TaKOX MOro



IOCTYIIHICTb. 3alIpPONIOHOBAHO KOMIUJIEKCHY MaTeMaTU4YHY MOJEJb 3 TPbOMA 00’€JHAHMMU CUCTEMAaMU MaCOBOTO
00CJIyTOBYBaHHS [1J151 XapaKTEPUCTUKY ITpoliecy 06poOKY 3alUTiB y XMapHUX CepBicax i3 TUHaMiYHUM BUTiTIEHHSIM
pecypciB. Ha 0cCHOBi MaTeMaTMYHOIO MOZEJII0OBAHHS ITPOBEIEHO OLIiHKY [TapaMeTPiB SIKOCTi 00CyrOBYBaHHSI.
Briepiie po3po6yieHO MeTo, IalITUBHOrO PO3rOPTaHHs MiKpocepsicy B TouLi npucyTtHocTi CDN mepexi, sikuii
3abesmneuye 1y6J0BaHHS 6i3HEC-JIOTiKM CepBiCy 3 KOPEHEBOr0 CEpPBEPa Ha TPAHUYHI cepBepH, 3[iIICHIOE aHai3
IapameTpiB, 0 BU3HAYAIOTh SKiCTb IIOCIYTU B PEKUMI peasbHOTO 4acy Ta afalTUBHO PO3IMOige 3alIUTH Ha OCHOBI
OLIiHIOBAaHHSI PiBHS 3aBaHTAKEHOCTI 'PAaHUYHUX cePBePIB. [I[pakTHyHEe 3HaUYEHHS] OTPMMAHUX PE3YJIbTaTiB [OJISIrae y
TOMY, 10 YAOCKOHAJIEHO METO, 06POOKU 3aMUTIB CTATUYHUX JAHUX Y MepeXkax JOCTAaBKU KOHTEHTY, SIKUI 1aB 3MOTY
MIOKPAIUTH SIKiCTb O6CITYTOBYBaHHSI KOPUCTYBAUiB IIJIIXOM 3MEHIIEHHS Yacy BifITIOBifi [ KiHLIEBOIO KOPUCTyBaya
0 9%, Ta Ha 10% 3aBaHTa)XKEHICTb KOPEHEBOTO cepBepa. KoMIJIEKCHE BUKOPUCTAHHS iHTETPaIbHOrO KJIK04a
KEIYBAaHHS, METOAYy OOpOOKM 3aMUTiB Ta 6aaHCyBaHHS Tpagiky y Toukax npucyrHocti CDN mepexi, gano 3mory
nigBuIyTH KoedinieHT ePeKTuBHOCTI KeuryBaHHS Ha 30 %, a TAaKO>X 3MEHIIUTY 4ac BiJ[IOBifi Ha 3alIUTH KiHLEBOT'O
KopucTtyBaua Ha 40%. Po3pobisieHuil MeTos aJaliTUBHOTO PO3rOPTaHHs MiKpOCepBiCiB 1711 06pOOKY AMHAMIYHUX
IAHUX y PEXXUMIi peaslbHOro Yacy B Toukax npucyrHocti CDN-Mepex, 1o fae 3Mory 3abe3neduTy HeoOXigHy sIKiCTb

006CJIyrOBYBaHHS B yMOBAaxX OOMEKEHUX PECYPCiB KOPEHEBOTO CepBepa.

2. The research is aimed at developing methods and algorithms for processing requests, that require significant
computing resources, data caching, implementing load balancing and adaptive microservices deployment at CDN
network points of presence, to improve the quality of user service in conditions of limited computing
infrastructure. The paper considers the main principles and approaches related to the microservice architecture. A
comprehensive analysis of the literature on dynamic load balancing and data caching, focusing on the current state
of the strategies used, their advantages, disadvantages, implementation challenges, and their impact on the
efficiency of CDN networks. An integral caching key is proposed, which is formed by connecting several
parameters, and can be used for various types of network traffic. A method of processing requests that requires
significant computing resources is proposed, which provides the possibility of distributed data processing at CDN
network. A load balancing method in edge locations of the CDN network is improved, which takes into account the
value of the integral caching key, the content availability on the edge server, and functioning state of available
servers. A complex mathematical model of the queuing system, comprising three integrated subsystems, is
presented to characterize the process of servicing requests in cloud services with dynamic resource allocation.
Based on mathematical modeling, the quality of service parameters were assessed. For the first time, a method for
adaptive microservice deployment at CDN network point of presence was developed. This method provides
duplication of the business logic service from the origin server to edge servers, analyzes the parameters that
trigger the quality of service in real time, and adaptively distributes requests based on the edge servers load. The
practical significance of the results is that the method for processing static data requests in content delivery
networks has been improved, which allows improve the quality of user service by reducing the response time for
the end user by up to 9%, and the load of the origin server by 10%. The integrated use of the integral caching key,
the method of processing and balancing traffic at CDN network points of presence allowed increase the caching
efficiency by 30%, as well as reduce response time for end user requests by 40%. A method of adaptive
microservices deployment for processing dynamic data in real-time mode at CDN networks points of presence has
been developed, which makes it possible to actually provide the required quality of service in conditions of limited

origin server resources.
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