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V]IK 004.38

BU3HAYEHHS TAPAMETPIB HORIZONTAL POD AUTOSCALER B TEXHOJIOI'TI
KUBERNETES
Cipenko O.L (olexandr.sirenko@gmail.com)
OoecbKuil HAWIOHATbHULL MEXHOI02IUHUIL YHIgepcumem (YKkpaina)

B me3ax poszensoaemvcsi mexwnonoeisi Kubernetes ma ii cxiaoosa — Horizontal Pod
Autoscaler. Hagooumvcs opmyna 3a0ns po3spaxyHky HeoOXiOHOU KiibKocmi KOHmMelHepis ujo
npayioroms, eusHadaromscs ymosu ma napamempu Horvizontal Pod Autoscaler 3a sxux npayioe
agmomamuune mMacuimaby8ants ma 3abesneycmuvcsa neeid KitbKicms pe3epeHux KOHmeHepis.

Texnonoris Kubernetes [1] BHKOpUCTOBYEThCS 3aJUIsl YIIPABIiHHSI KOHTEeHHEepaMu|[2]
3 mporpamHuM 3a0e3mneueHHsM. [Ipu BHKOpHUCTaHHI 1Li€i TeXHONOrIi /IOCHTh YacTO HEOOXIJTHO
JIUHAMIYHO 3MIHIOBaTH KUIBKICTh KOHTCUHEPIB B 3aJICKHOCTI BiJl HaBaHTKEHHS Ta KUIBKOCTI
3aMUTIB, SIKI HAAXOATh BiJl KIIEHTIB /10 MporpaMHoro 3adesnedeHHs. Texnouoris Kubernetes mae
MOKJIUBICTh JUMHAMIYHO 3MIHIOBATH KUIBKICTh KOHTCHHEPIB IO MPAIOIOTh OJHOYACHO. Lls
MOKIIMBICTh pealizoBaHa B 4acTuHu Kubernetes, ska mae Ha3By Horizontal Pod Autoscaler(HPA)
[3]. B HPA umcno xoHTEHHEpIB, SKi TPaIIOIOTh OJHOYACHO, 3aJCKUTh BT JEKUIBKOX METpPHK.
3a3BHuail BUKOPUCTORYKOTE METPUKY CEpelHbOl yTHiizalii mporecopa targetAverageUtilization.
[Iprn mepeBubIeHI IBOTO 3HAYEHHS KUIBKICTh KOHTEHHEpPIB MOXKE 3pOCTaTd, NPU HHU3BKOMY
3HAYCHHIO METPHUKH KIJIEKiCTh KOHTEHHEPIB MOXKe 3MEHIITYBATHCh.

Ommiero 3 mpoOeM, sika BAHUKAC TIPHA 3pOCTaHHI Yrciia KOHTEHHEPIB, € Te M0 3aIyCcK
HOBOTO KOHTeHHepy HoTpedye MeBHOTO Yacy (10 MeKUIbKOX XBWJIMH) 1 TOMY 3allUTH MOXYTh MaTH
MOPIBHSIHO. BETMKHI 9ac odikyBaHHS. OJHIEIO 3 METOIUK 3HIDKEHHS Yacy OYiKyBaHHS 3aITyCKy
HOBOTO KOHTeifHepYy € TepequacHuil 3amycK IeKiTbKOX KOHTeHHepiB, sKi OepyTh Ha cele
HaBaHTakeHHAS goku HPA 3anmyckae HeoOXiJHY KUIBKICTh KOHTCHHEpIB BiJIOBIJHO ITOTOYHOMY
HABAaHTAXCHHIO. TaKkUM YHHOM aKTyaJlbHUM BHUSBISETbCS MUTAHHS PO3PaxXyHKY IapameTpiB
po6otn HPA 3a1s meperuacHoro 3amycKy AeKUTBKOX pe3epBHUX KOHTEHHEpIB.

Po3paxyHok HeoOXximHOi KinbkocTi KoHTeiHepiB HPA BukoHyO 3a J0IOMOroio

dbopMyITH:

desiredReplicas = ceil[currentReplicas * ( currentMetricValue / desiredMetricValue )] (1)

ne

desiredReplicas — KiJTbKicTh KOHTEHHEDIB, SIKi TOBUHHI BUKOHYBATHCS

ceil — QyHKIIiS TOBepTae YUCIIO, OKPYTIICHE 0 HAHOINKIOTO OLTBIIOr0 3HAYSHHS

currentReplicas — moTo4Ha KiJIbKiCTh KOHTEHHEPIB

currentMetric Value — noto4yne 3HaueHHsI METpUKH, Ha 6a3i sikol HPA npuiimae pimnenss

desiredMetricValue — OaxkaHe 3Ha4YeHHS METPUKH, Ha 0a3i sskoi HPA mipuiimae pimeHHs

bynemo BBaxkaTH, IO KOXEH 3amUT SKUKA OOCIYyroByeTbcss B KOHTEHHepi,

BukopucToBye 100% pecypciB nporecopa. Takum 9uHOM, TPH poOOTI HAJT 3aIIUTUMU BCIX HASIBHUX
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KoHTeltHepiB Oynemo matu currentMetricValue mo mopiBaroe 100% i 3aans gogaBaHHS HOBHX
KOHTelHepiB moTpiOHo 3amaBatn  desiredMetricValue MeHmuM 3a 3HadeHHs currentMetricValue.
3apnanHs BuOopy mapamerpa desiredMetricValue 3BouThCst 10 3aBAaHHSI TAKOTO 3HAYEHHS, 1100
1HIIIIOBATH TIPOIIEC CTBOPEHHSI HOBUX KOHTEWHEPIB Ta OOMEKHUTH KiIBKICTh BUIBHMX KOHTEHHEPIB,
0 HEe OTPUMYIOTh HaBaHTaXeHHs. 3rigHo Qopmymu (1) Take 3HayeHHs Oyae mopsy 3
ONTHMAJILHUM TIPH 3HAYCHHI cIiBBigHOmeHHS (currentMetricValue / desiredMetricValue) He MeHII
1.1. Takum uymHom 3HadyeHHss  desiredMetricValue 90%  mpu BHUKOpHUCTaHHI METPHUKH
targetAverageUtilization J103BoJIsIE TOCSATHYTH HEOOXITHOTO pe3yiIbTary.

CnHcoKk BUKOPHUCTAHOI JIiTepaTypu
[1] “Kubernetes”.[Official site]. https://kubernetes.io/ (accessed Oct. 10, 2022)
[2] “Open Container Initiative”.[Official site]. https://opencontainers.org/ (accessed Oct. 11, 2022)
[3] “Horizontal Pod  Autoscaling”.[Official site].  https://kubernetes.io/docs/tasks/run-
application/horizontal-pod-autoscale/ (accessed Oct. 8, 2022)

AHAJII3 ’KUBYYOCTI MEPEXI JTOCTVYIIYPON, KA BYJIA BUKOHAHA HA
OCHOBI JEPEBOIOJIEHOI TOIIOJOI'TL
Xomenko S.P., (yros.homenko@gmail.com), Caxaposa C.B.
Ooecokuil HAUIOHATbHUI MEXHO02IUHU YHIsepcumem (YKkpaina)

Memoio Haseoenoi pobomu ¢ ananis scueyyocmi mepesici ooemyny (MI), axa 6yna cmeopena
Onsl  3a0e3neuenHHs nNOmped MEWKAHYIE JHCUMAOGUX — OVyOunKi6 ma OVOUHKI6 3a2albHO20
Kopucmyeanus. Mepeoica, sika nioaseac 00CHiONHCeHHIo, 6y1a NoOYO08ana 3a MeXHOI02Ii€EI0 NACUGHUX
onmuynux mepexc PON (Passive Optical Network). V pobomi poszensaoaiomvcs memoou ananizy
mepexc 00Cmyny ma WLSIXY, 3d O0NOMO2010 AKUX - MOMCHA 00ciemu NIOBUWEHHSI HCUBYHOCHmI
Mmepedic. Biowmoexyiouucey 6i0 HecamueHux (haxmopié ma YUHHUKIE, AKI MOXICYMb 6NIUAMU HA
Mepeodicy, PpO32IAHYMO Ccnocobu 3abesnedeHHs HAOIUHOI pobomu ingopmayitinux cucmem ma
mepedc. Ha npukiadi mepesici docmyny, po3pobieHoi 01s neenoi mepumopii, npogeoeHo auaniz
ACUBYHOCMI MA CMBOPEHO PEKOMEHOAYIT 000 1T 30i1bUleH .

Knrouogi cnoga: menrekoMyHikayitiHa Mepedica, mepedica 0ocmyny, iHgopmayitina cucmema,
HCUBYUICT Mepedici, HAOIlHICMb Mepedici, He2amuUHULl 6NIUG, 306HIUWHI YUHHUKU, MEXHOI02is
PON, ananiz orcusywocmi mepesici, 6y30.1 00cmyny.

Y cydacHOMY CBITI JOCTYNl KOPHUCTYBayiB JI0 CBOEYACHOTO OTpUMaHHsS iHpopMarii 3
JIOTPUMAHHSIM HCOOXITHOI SKOCTI Tepenadi JaHuX € HeoOXITHOI CKJIAJ0BOIO JKHTTS Ta Ipalli
OaraTrox Jmofed. Hapa3i HalOinbI mpoAyKTUBHOIO Ta MEPCIEKTUBHOIO TEXHOJOTIEI MOO0YI0BU
MCPEX HOCTYIy € TEXHOJIOTIS MAaCHMBHUX ONTHYHHX Mepex PON. Ajne He3BakarouM Ha BEIHKY
KUTBKICTh TIepeBar, SKi HajJae 3a3HaueHa TeXHOIIOTis, 30epiraeThCs i 3arpo3a HEraTUBHUX BIUIMBIB
Ha MEepeXky. Pi3Hi BUAM 30BHIINIHIX YAHHUKIB Ta 3IOYMHHUX JII MOXKYTh 3aIIKOIATH ITOBHOI[IHHOMY
¢GyHKLIOHYBaHHIO Mepexi. HeraTuBHuMI BIUIMB Ha Mepexy Moke BiOyBaTHcs Ha (i3uYHOMY,
KaHAJIbHOMY, MEPEKHOMY, TPAHCIIOPTHOMY 1 KOPUCTYBaIlbkoMy piBHSIX Moneni OSI. Mepexa PON
MOXK€ 3a3HaTH TaKWX HEraTMBHUX BIUIMBIB, SIK BHUKpaJeHHs iH(popMalii 3 ONTHYHOI JiHIi,
nepenporpaMyBaHHsl KiHIIEBOTO O0OJaJHAHHS, aTaka Ha CTHKY MeEpeXX, araka Ha OINTHYHI
posranyxyBaui Ta WDM-mynbruiiekcopu Ta iHme. [Hdopmaris, sika mepegaeTsess MO JHHISLX
3B’SI3Ky PH3UKYE OYTH CIIOTBOPEHOIO, Yepe3 NMPOHUKHEHHS Y iH(GOpMAIiifHIA MOTIK MOMIIKOBHX
MIOB1IOMJIEHbB, TIOIIKO/PKEHOIO Yepe3 Bipycu abo MEepexOIUIeHO0 3TOBMUCHUKAMU. 3 OISy Ha BCl
BUINC 3a3HAuYeHI 3arpo3W KOPEKTHOMY Ta ITOBHOIIIHHOMY (YHKIIIOHYBAaHHIO MeEpeki, CTae
3pO3yMUIMM HEOOXiAHICTh 3a0e3MeUYeHHs] 3aXUCTY Mepeki BiJl 30BHIIIHIX BIUIMBIB Ta MIATPUMKH
JIOCTaTHBOTO PIBHSI JKABYYOCTI MEPEIKi.
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