JIOJATOK A

['pacdiunnmii matepian kBaniikaniiHoi poOOTH
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‘TRADITIONAL ARGMITECTURE [ —— {

Mera Ta 3aaa4i poooru

MeTo0 podoTH € IMiIBHINIEeHHA e(heKTHBHOCTI PO3IIOAIICHHA BIpTYaTbHHUX
MAIIHH 32 XMapHHMH PeCypcaMu

Jlist peamsanii MeTd poOUTH HEOOX1ITHO BUPIIIUTH HACTYIIHI 3a1a4i:

- TpPOBECTH OIMHKY CHEPrOCIIOKHUBAHHSA IICHTPIE OOPOOKH MaHMX 3a OOIOMOTOI0
ANTOPUTMY PO3MIIICHHS;

- cIpoekTyBaTH TecToBHii crenn QpenStack Ta peamizyeaTu ynakosky Bin:

- po3pOoOHTH EBPHCTHUHUI ANMTOPHTM VIS OMIHKH TAKHX TOKAZHIKIB MPOAYKT UBHOCTI, K
TMErPamaris PeCypPeiB 1 €HEPTOCIOKUBAHES

- muBUIIUTH e)eKTHBHICTh MAKYBAHHS BIPTYAIIBHUX MAIIKUH 3 MiHIMalbHOK QOS.

O06'ekTOM IOCHiKEHb € TPOIEC PO3MOAUTY BIPTYANBHHX MAlIHH 33 XMapHHMUI
OOUHMCTIOBATEHUMH PECyPCaMi.

IIpeqmer [fgocChigKeHb: METOAH Ta ANTOPHTMH, SKI 3a0e3MeuyioTh PO3MOILT
MIPOrPaMHIX 3aBIaHb 32 XMAPHUMH BIPTYATBHIME PECYPCAMEL

PiBHi BipTyaJizanii 009nc/JII0BAJIbHAX PeCYpCiB

TRADITIONAL AND VIRTUAL ARCHITECTURE BipTyanisallia Mepexi

APPLICATION st an e
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—_ S #4955 o | ==
m m e
pM  teesee
PNIC

PNIC

(@) () (©

Physical server A Physical server B Physical server C [ Central Management ]
‘ e s Windown
Bl (=) @& = — = |
CepBepa Resource Virtual Virtual
Virtualizath Management Networking Flle System
Layer
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Bu6ip nporpamuoro 3aée3nedeHHsi

[Ona mogentoBaHHa CloudSim [na HaTypHWX ekcnepumeHTiB OpenStack
[ | Heat
VM allocation Datacenter Datacenter Datacenter
Policy ol 1 1| Characteristics Broker —
[ | ——
VM allocation l { Federated [ cloud | _* Sensors ’ F( reren \[ =
SANStorage ! Policy Simple Datacenter |1 1| Coordi |1 N T
W ™ IT Tl it i Neutron
[ swProvisioner H Host M RAMProvisioner ] ,——il < > Proves mages
.x : Timeshared * Sw‘:csh:red Proveone J
[ sWerovisionersimple | [ l [ o = l Cinder Nova s S -
VmScheduler VmScheduler
Timeshared SpaceShared ‘ o Ceilometer

o=t Keystone <«

X MAIIHH 32 XMADHHMH pecypcaMHu

Eram 1. BukoHyeThcs MoOAeTIOBaHHS aJTOPUTMIB Ha 0asi

po3podienux MeToiB y cuMyasaTopi CloudSim 3 piznnmu Hadbopamu

JaHUX.
Etan 2. BcTaHOBIIOIOTHCS MOPOTOBI 3HAYEHHA Ta 3allyCKAEThCS
cIieHapiii ooroptku Python.
Etann 3. 30epiraroTbcs METPHUKH BYy3la B JIOKaThbHHUX (VM) 1
rirobanbHEX (Host) mapaMeTpax y 0asi JaHHX.

Eram 4. OOwumpaeThbcd Kpalluii aJdrOpUTM YIIAKOBKH  JUIS
poamimnieHas BM y cepenosumi OpenStack.
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1 HeHTPAJIbLHOIO Nponecopa

i)
tzitl

BukopucTtanHa LM C(t1, t2) € hyHKUielo VM 3 HOMEPOM i Ha iHTepBani Yacy MidKt1,t2 3n
KiNbKICTHO a4ep BipTyanbHOI MalwmnHW. F —yacToTa ogHOA4epHOT BipTyanbHOI MALWHA T - Le
npouecop, AKnii Bukopuctosye BM

naKery

sum of VM resources

PackingEfficiency—
s ? Ised PM resources
7
1. Anropurm nepmoi BiInoBiTHOCTI

Algorithm 1: First fit decreasing algorithm
Input: Host list, VM list
Output: map_to_VM
1. Sort VM list in order of decreasing CPU utilization
2. For VM in VM list do
3. for host in Host list do

if host has enough resources to VM then

map_host €< Host

if map_host != NULL then

add (map_host, VM) to map_to_VM
return map_to_VM

00: N O N
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2. AIropuT™M 3MEHIICHHS] HABAHTAXKEHHS

Algorithm 2: Best fit decreasing algorithm

Input: Host list, VM list

Output: map_to_VM

1. Sort VM list in order of decreasing CPU utilization

2. For VM in VM list do

3. for host in Host list do

4 if (0 < host utilization > threshold (host, VM))

5 power _difference ¢ power (host, VM) - power (host)
6 If power _difference > max(power) then

7 map_host & host
8
9

max(power) ¢ power _difference
if map_host != NULL then
10. add (map_host, VM) to map_to_VM
11. return map_to_VM

Algorithm 3: Enhanced Best fit algorithm

Input: Host list, VM list

Output: map_to_VM

1. Sort VM list in order of decreasing CPU utilization
2. For VM in VM list do

3. Sort host list in order of decreasing CPU utilization
4. for host in Host list do

5 if (0 < host utilization > threshold (host, VM))
6. map_host & host

7. if map_host ! = NULL then
8
9

add (map_host, VM) to map_to_VM
return map_to_VM
10
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ExcnepuMeHTANBHI pe3yJbTaTH

. MopiBHAHHSA KinbKOCTi MirpaLii BM
MopiBHAHHA cnoXUBaHHA eHeprii (KBT roa) P pat

NUMBER OF VM MIGRATION

WBest fitdecreasing  WEnhanced Bestfit M First fit decreasing First fit

ENERGY CONSUMPTION ( KWH)

MopiBHAHHA KINBbKOCTI BUMKHEHWUX XOCTIB

AVERAGE SLA VIOLATION
NUMBER OF HOST SHUT DOWN

|‘ || ‘l || “ PLANET LAB BITBRAINS GOOGL CONSTANT RAW

[:

W Best fit decreasing  ® Enhanced Best fit First fit decreasing First fit

11

BUCHOBKH

B pofoTi mochimxeHO METONHM MiABHINCHHSA ¢(EeKTHBHOCTI BHKOPHCTAHHI OQUHCITIOBATEHHX PECYPCIB
XMapHUX BIPTVAIIIZ0RAHHIX CHCTEM.

B mporeci podotH GhopMyIIOBAHHI Ta BHPIIIEH] HACTYITHI 2a0ati:

- IPOBEJICHO OLHKY CHEPrOCIIOKHBAHH [ICHTPIB OOPOOKH IaHIX 3d OMOMOTOI0 AITOPUTMY PO3MIIIECHHS;

- CHpOEKTOBAHO TecToBuil creH OpenStack Ta peaizoBaHo ynakoeky Bin;

- po3po0JICHO CBPUCTHYHHI ANTOPUTM Ul OLUHKHM TAKHX [OKA3HHUKIE [POAYKTHBHOCTI, AK ACTpaniaris
PECYPEIB 1 €HEPTOCTIOKHBAHHS;

- MIOBHINEHO €(EeKTHBHICTE MAKYBAHHA BIPTYAIBLHUX MAIINH 3 MiHIMaTEHOW QOS.

Arnpodaris:

Bonk M. O., Capamua C. M., ['soznenekuii /1. I1., Onepmanceka T. I. MeTomu po3moiiieHHs BipTYaTbHIX
MAIMUH 33 XMapHuMH pecypcamiu. XII MiKHapOmHA HAYKOBO-TEXHIUHA KOH(epeHmid CydacHl HAmpAMH
PO3BHUTKY 1H(OpMAaLIHHO-KOMYHIKAMIAHIX TSXHOIIOTIII Ta 3aco018 yrpasmana . Baky, Xapkie, KumHa. Tom 1.,
27-28 keitaa 2022p., c. 70

TaKum YMHOM, MeTa AoChifKeHb — NigBULLEHHA edEKTUBHOCTI po3NoAineHHa BipTyaAbHUX MAaLLUUH 3a

XMapHUMM pecypcamu peanisosaHa y nosBHomy obcasi. 1



