TIOJIATOK A

['padiunnii matepian kBasnidikaiiitHoi podoTu
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MaricTtepchka kBagdigikamiiiaa podora

Meroau nigBumeHHs e(peKTHBHOCTI
BHKOPHCTAHHSA pecypciB B cHCTeMax
XMAPHHX 00YHCIeHb

CrymenTtra rp. KCMsm-22-1 Axmmvenxo A C.

KepiBHEK

Xapkis, 2024

Iorr. kad. EOM Capanua C.M.

Meta Ta 3aga4i podorn

MeToro poGorm MeTolo poOOTH € MIIBHINEHHA e(eKITHBHOCTI BHKOHAHHA CKIATHHX
HAVKOBHX  34CTOCYBAHB B  CHCTEMaX  XMapHHX  OOUHCIeHP IIIAXOM  3MEHIISHHA
eHeproCIOKHBAHHS T4 KUTBKICT] 00UHCIIOBANBHIX Pecypcis

Ji1a peanisanii MeTH poOHTH HeoOX{THO BHPIITHTH HACTYIIHI 3a7adi:

1. 3anponoryEaTHE pecypcoedeKIHBHY CTPYKIYPY Ha OCHOBL INIAHVEAHHY Po0odoro mponecy
J718 XMAPHIX O0YHCIeHD.

2. Po3pobHTH Oe3MedHy HDOMNTHKY INIAHYBAHHA podOYOro mpomecy NITIXOM IeHeparii xem-
KOTIE.

3. 3MeHIIMTH TPHBANICTE CTBOPEHHSY Ta HAKIAJHI BHIPaTH Ha CHCTEMY 3a PAXVHOK
00’eTHAHHA NIOAI0HAX 3aB0aHb B IY/TH a00 KIacTepH.

4. BHKOHVEATH AHANI3 BHKOPHCTAHHA PeCYPC 3 JHHAMIYHHM IIEPepO3IMONLIOM BIPTYAIRHHX
MaTITHH.

5. BuOHpate HAHDITEINI BIAMOBIAHI BIPTYyATbHI MAINMHHH T4 BHKOHAHHT JHHAMIYHOTO
po0OYOTo HpoIecy.

O9'€KTOM J0CTiTKeHb € IPOIec YIIPABIIHEA pecypeaMH B XMApHHX CHCTeMax.
IIpeamer gocaixaens: MeToon masHIIeHHES e(eKTHEHOCTI BHKOPHCTAHHA Pecypcls B
CHCTEMAX XMAPHHX O0UIHCISHB
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ApTeATHdiKanmia KOPHCTYBA9iR Ha ocHORI anropaTMy xemyBanHsa UUID-BLAKE

BLAKE hash function

= Hash
(32 bytes)

Salt (eptional) -

g original message bits
-} function

MeTtoxa kaacTepizamii nporpaMHHX 3aBJAHb

Eranl. Ha mowaTkoBOMY €Tami DOZNOILTY Cepel] VCiX 3aBJaHe V OOHDAIOTECA 2aBJAHHA 2 MIHIMATEHOI
BIICTAHHI) [0 1HIIHX 3aB04Hb 3 DOPMVEAHHAM MHOEHHH (. [T 00'€KTaMH pOSYMIKTRCA NPOrpaMH] 3AEIAHHA T4
3B M30K MUK HHMH J1d oOMIHY JaHEMH. BifcTami Mix of'exTamu i T1a j BigmoeigHo Ai 1a B ofuMcmoROTRCT 324
JOMOMOTOR JOPMYIH BIICTAHI, AKA 33]3HA AK LiD=§|4 -B|.

Eran 2. HacTynHe 3aB0aHHA POSTIEIAETHCA AK FanmumaT, AKHE JOMAcTHCA HA BHKOHAHHA B KOHEPETHHH KIacTep,
AKIINC BIH Mae HafOLIbMH{ NPHPICT NapaMeTpa edekTHBHOCT TG = ¥ Mar{H, —8{;,i10} . 3¢ O — MHOKHHA 3aEJaHE 111
POIMOILNEHHA, IPH IBOMY, AKINO X, - 5(7i) .10 AKICTH KaacTepizaffii moxpamyersca. 9(;,7) - QVHKUIA 0G9HCIEHHE
ederTHEHOCTI Hi — cepeHe THaYeHHA IapaMeTpy eQeKTHEHOCT] A9 KIacTEpy.

Etan 3. Tlicas oDYHCIEHHA 2aTaIsHOTO OPHPOCTY BCix 00 ekTiE B O, o67ekT G, AKHI Mae MAKCHMYM TG, -
BHOHPAETECA, IO MATEMAaTHTHO COOPMYTIOETECE K f=fu/G) - O=0-{G} - Ll KPOKHE NOBTOPIOIOTECA. JOKH BCl
06 ekTH v He OyIyTH 0OpaHL

Etan 4. Ha jaHOMY €Tami MOMHA NMOKPANTHTH AKICTE KIACTEPH2Ail IITAXOM ONTHMIzamii Habopy BHOpaHHX
00 EKTIE, K1 23aKIHIYVIOTECH, BPaX0EVIOYH EC1 MapH o0viay. Hanpurman, skmo € gga knactepa v 1k, 1o edert obnimy
MOKH2 OQUHCIHTH 32 BHPAZOM £ =T {in:f =0} . Adv,; NO3IHaTac BHECOK KOKHOI0 00'€KTa t B MHOKHHY O AT 3aMIHH
v1 0. 3aMiHa MOEIHER, AKINO S v)>H, abo siiv)=H, .

Etan 5. Tlapa (¥ k) 3 mimivymom & BHOHpacTRCH, MOG BHIHATHTH, TH BHEOHAHO 3aMiny =u mi Axmo £ <0,
BiIOYVBAETECH mpolec ODOMIHY 1 MOBEPTAEMOCH A0 MOYATHOEOT (iasH obMiny. B iHmoMYy BHOagky mponec obMiHY
EEAKAECTLCA 3ABEPITEHHM.

Etan 6. Ha HacTynHOMY eTam 00 €KTH, 9Kl ¢ HAHOMEDEYHMH J0 MEJOIME 3 MIHIMAIEHHMH BIIMIHHOCTAME MUE
00 EKTAME, TPVIVIOTECH B KIACTEpPH, 1 Ue BH3HAYAETRCA 9K (. ={C,.C ... C,} . J€ 71 —KUIBKICTE KIacTEPIE. 6
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AaropuT™ BHOOPY BipTyAILHHX MAITHH

Algorithm 1 Psendocode for LS-CSO algorithm
Input:Number of virtual machines
Cutput: Selection of optimal virtual machines
Begin
Initialize the positions VM = {vm;, vy, vms, . ..... vy, } randomly.
Evaluate the memory of each vin by the initial position.
Compute the fitness value for each vm.
Update the position of ym according to the random another v,
Improve the awareness probability by using,
8(x)—mins(x)
g(h) = s st
if Ri 2 ."&Pj_[[r
Xiler = X ter + By % Fli tor X (Memyj 1ee — %5 fer)
else
Relocate the VM randomly
endif
Check the feasibility of new position
Update the VMs memory
The process continue until the best solutions obtained

End

Kondiryparis ekcriepiMeHTaILHOTO KIacTepy

Intel Core i7- Hyper-V' 10 gigabit
11B00H Ethernet

Hinskicms Mpouecop Tun nam'ati Bipryanisayin
naargopma KoM I0TEPIB
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I[HopiBHAHHA Yacy BHKOHAHHSA PIi3HUX aJTOPHTMIB
XenyBaHHA 3 po3podieHor0 Mogudikamicro

BLAKEZ2S + ‘

MD5 4 ‘

BLAKEZE - ‘

T T T T T T T 1
] 200 400 500 800 1000 1200 1400 1600

Kitactepizairis 3aBJ1aHb 3 BHKOPHUCTAHHIM
pPO3p0o0ICHOTO METOY

10
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[TopiBHAHHS Yacy BUKOHAHHS PI3HHUX
AITOPUTMIB IUIaHYBaHHSA

80000 - 59626
50000 -
44891

& 40000

30000 - Spas

20000 -

15055 14937
10000 -
0- T

Exisiting Existing Existing Existing Proposed
Mean Shift  Fuzzy C Kmeans PAM MH-PAM 1
Means

Clustering time in sec

BucrOBKH

PESYJIBTEIH EHKEOHAHHA pOBOTH 3a0e3me TR l'lfi,JIBE]]IGI{EH ed:cmmnocri EHEKOHaHHA CEIATHHX HIVEOEHX
JACTOCYE3HE B CHCTEMAX XMapHHX 00™HCIeHE NIIAX0M SMeHIIeHHS CHEPIOCIIOEHEAHHA T3 KUIBKICT 009HCIHBATEHHEL

pecypcie

Byno BHpimeRo HACTYIHI 337491

1. 3anpononcEasa pecypcoedeKTHEHY CIPYEIYPY Ha OCHOEI IUIAHYVEAHHA POOCHOTe NpONecy O XMapHHX O04HCISHE i3
erropucTaEaaM UUID-BLAKE, MH-PAM, A-RNN i LS-C50.

2. PozpobacHo Oe3medHy MOMTHEY IIAHVEAHHA poDOTOT0 OMpONIECY NUTAXOM TeHEepani XeIm-kKomie. Nem-EoJ TEHepyeTRCT 33
Jonomorors amropETMy UUID-BLAKE 14 NifEAINeHHS AaBTeHTHIHOCTL XMapHOTO CepEepa, Jo2BCILAIONH 23K0HHOMY KOPHCTVEIqeEL
OTPHMATH A0 HEOTO JOCTVIL

3. 3MeHIIeHo TPHEAMCTH CTEOPEHHA T3 HAKIATHI EHTPATH HAa CHCTEMY 23 PAXVHOK 00 eIHAHHA NOMIOHHK 33BJAHE B IVIH
260 knactepn. [Ipomec KaacTepH2anil BEKOHYETECA 32 Jononoroo MH-PAM.

4. BipTyaneH] MAINMHAH BiICTEEVIOTECA 33 JomoMorow A-RINN, fxmil mepemOadac aHanis EHKOPHCTaHHA pecypcie. Ha ocHorl
HZABHOCTI PECYPCIE CTEOPEOETECH JHHAMITHHH POOOTHIT IpolIec.

3. 3a gomomororo anropETMy LS-CS0 00HparTHCH HAHOLMEIN EIINOEITHI BEIPTYANEH] MAITHHH T8 EHKOHAHHA JHHAMITHOTO
podogoro nponecy. MosTHEOCT] KO#HOT BipTYATEHOT MANTHHE OIHEOKOTECA, A 3AEAHHA MPHAIHATAIOTECA Ha HABGIMbI miaxonamif
pecype. 3AEIAKH IBOMY CIICEEEAHRS eHepril 3MeHITVETECE, 3 PECYPCH BHEOPHCTOBYVIOTECE eheKTHEHO.

Anpobaria:

Caparga CM, Aimmerxo AC, bangda OB, Cepmx 0.0, Metomu pozmoiieHHd BIpTYANEHHX MAITHH 33 XMAPHHMHE
pecypcams. [Tpobmeym HdopuaTazamii: Matepiamit oqEHATITATO! MIFEHADOTHO HAVEOEO-TeXHIMHOT KoHbeperii. —baxy — Xapris —
Bempcero-Bana , 16 — 17 mictonana 2023 poxy, ¢ 30
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