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MEPEPO3MIOJLT IH®GOPMAIIMHUX ITOTOKIB
Y I''IEPKOHBEPTEHTHINA CUCTEMI

Ipu BupilIeHHI 3aBlaHb YNPaBIiHHSA CTPYKTYPOIO CHCTEMH BipTyanbHHX KaHaiiB 3B’a3Ky (CBK3) BuHMKae 3aBnaHH: onl-
THMaJIBHOTO PO3IOJUTY HABaHTaXKEHHS 3 METOI0 3a0e3nedeHHss HeoOXiHOT sikocTi obciyropyBanHs ii aboHeHTiB. [Ipenme-
TOM /IOCJIi/IZKeHHSI € CTPYKTYpa CUCTEMH BIPTyallbHUX KaHaiB 3B’s3Ky. MeTa Hoc/IiT:KeHHs] — PO3pOOICHHS METOLy OIle-
paruBHOI pekoH(Irypauii CUCTeMH BIpTyaJIbHUX KaHAJIB 3B 53Ky, 110 3a0€3M1€UUTh 3HIKEHHS CEPEHbOI BEIMUMHU 3aTpU-
MKH y MEpeXi Ha rinepKOHBEpreHTHil miar¢opMi B MOPIBHAHHI 3i cTaTHUHKUM po3nozniioM. Pedynabraru. s BUpinieHHS
3aB/laHHsI oneparuBHOI pekoHdirypanii CBK3 npu 3MmiHi cutyanii Ha Mepeki BUKOPUCTaHO MiHIMAKCHUH KpuTepiid. Onru-
Mi3zaliiiHa 3ana4a copMyJIbOBaHA TAKUM YMHOM: 3HAXODKEHHS TAKOrO PO3MHOJUTY MPOIYCKHHUX 3JIaTHOCTEH BipTyaJIbHUX
KaHaJIiB 3B’ 3Ky 171 HOBOI cTpykTypu CBK3, T00TO BU3HaueHHs BEKTOpa IPOITYCKHUX 3aTHOCTEH BipTyalbHUX KaHAJiB
3B'SI3KY, NIPU SIKOMY MiHIMIi3yeThCsl MaKCUMaJIbHE 3HaueHHs Koe(illieHTa BUKOpPUCTaHHA (DI3MUHOro KaHay 3B'A3KYy B Me-
pexi. 3anpornoHOBaHUI alNropuTM PO3B'A3aHH: MOCTaBIeHOI 3anaui ontuMizanii. BucHoBku. OneparusHa pekoHpiryparis
CHCTEMH BipTyaJIbHUX KaHaIB 3B 53Ky, L0 MiHIMi3ye MakCUMalbHe 3HaueHHs Koe(illieHTa BUKOPUCTaHHA (Di3UYHUX Ka-
HaJiB 3B'I3KyY, IIpX 3MiHi HaBaHTaxxeHHa CBK3 B mporieci ii excrutyarariii, NpU3BOAUTE 10 3HW)KEHHS CEPEAHbOI BETMYUHU
3aTpUMKH. [lepeBaramu 3alporOHOBAHOTO AITOPUTMY B HOPIBHSAHHI 3 ICHYIOUMMU € 3a0e3I1eUeHHs epepo3oiLy Ipoy-
CKHOI 3JIaTHOCTI pecypciB Mepexi LIJIOUMCEeNbHUMU OJI0KaMHU 1 BPaXyBaHHSAM MOXIJIMBOCTEH TilEpKOHBEPreHTHOI IuaTdo-
pMu Ta Gi3MYHUX KaHATIB 3B 53Ky, HA 0a3i AKUX OyIyeThCsl Mepexa BipTyallbHUX KaHAIIB 3BS3KY.

Karo4doBi cJioBa: BipTyaIbHUI KaHal 3B 13Ky, TIIIEPKOHBEPIeHTHA CHCTEMa, POITYCKHA 3/1aTHICTb, iH()OpMaLiiHuiA TIOTIK.

Beryn

AHani3 npodinemMn Ta HAYKOBUX myOmikamii. Sk
BiZIOMO, Ha ChOTOJHI BCe OLJIbLIE IMiIPHEMCTB, GipM Ta
HaBYAIBHUX 3aKJIaJiB IPH OpraHizamii KoprnopaTuBHUX
MEpexX BIJIAIOTh MepeBary KOHBEPIeHTHHUM 1 TiEepPKOH-
BeprenTHUM tiatgopmam [1, 2]. Tadpacrpykrypa, 1o
CTBOpPCHAa Ha KOHBEPICHTHIN Iuiatdopmi, mependadae
o0'eqHaHHS TaM'siTi, OOYMCIIOBAILHUX 1 MEpEeKHHX
pecypciB 'y myn, 3a3faleriab CKOHGITYpOBaHHMX IS
pobotn B nara-neHTpi [3], mpH TiNEPKOHBEPIeHTHIH
iHQPACTPYKTYpi OOYHUCITIOBAJIBHI IMOTY)KHOCTI, CXOBHU-
Ia, CepBEpH, Mepexi 00'€THYIOThCS B OJHE IIiJIe 3a
JIOTIOMOT'OF0 TIPOTPaMHUX 3ac00iB, a YHpaBIIiHHI HUMH
BiIOYBAETHCS Uepe3 3arajibHy KOHCOJb aJIMiHICTpyBaH-
Hs [4, 5]. OcHOBHI mepeBaru TiepKOHBEPTeHTHOI CHC-
TEMH — CYTTEBE 3HIDKCHHS BUTpAT Ha aJIMiHICTpyBaHHS
CHCTEMH, MOXJIHMBICTh 301NBIICHHS OOYMCIIOBAIBHUX
pecypciB cucteMu 0€3 IepeHaNaroKeHHs MPOrPaMHIX
Ta amapaTHHX 3aco0iB. AJie IEHTpai30BaHe yNpaBIliH-
HS moTpedye OLIbII CKIAIHUX TPOLEAYP YIpaBIiHHSI
pecypcaMu cucteMH. 30KpeMa BUHHMKAE NUTAHHS OIle-
patuBHOI pekoH]iryparii cucTeMHu BipTyaJbHUX KaHa-
JIiB 3B’S3KY, TOOTO 3MiHH ii CTpyKTYpH [6].

[Ipu BupimIeHH] 3aBaHb YNPaBIiHHSI CTPYKTYPOIO
cucTeMH BipTyanbHHX KaHamiB 3B’s3ky (CBK3) BuHU-
Ka€ 3aBJaHHs ONTHMAIBHOIO PO3IOALTY HaBaHTAXKECHHS
3 MeToro 3a0e3rnedyeHHsT HeoOXiaHOI SIKOCTI 00CIyroBy-
BaHHA 11 aboHeHTiB. [IpuBomamMu 171t BUKOHAHHS (YHK-
Liil ynpaBiiHHs orepaTUBHOIO pekoHdirypaniero CBK3
MOXE CITY)KUTH TaKa CHTyalls, Ipu SKiil 3a cepenHii
Yac mepeayi MoBiIOMJICHHS [0 Mepexi He 3abe3mneuy-
€TbCSl HEOOXiJHA IMPOITYCKHA 3/IaTHICTh, SIKICTh 00CIY-
TOBYBaHHs a0OOHEHTIB, €(EeKTHBHICTh BHKOPUCTAHHS
peCypciB Mepexi TOIIO.

Ha cporoani po3po0iieHi i MUPOKO BUKOPUCTOBY-
I0ThCSl TOCHTH 0araTo MeTOZiB BU3HAYEHHS ONTHMAaJlb-
HOTrO 32 OOpaHUMH KPHUTEPISIMHU BEKTOpa IMPOIYCKHUX
3IATHOCTEH BipTyaJbHUX KaHAJIB 3B'S3KY: TOYHI METO-
M, 3amlporoHoBaHi B poboTax [7—11]; HaOmmkeHi, mo
JTO3BOJISIFOTH OTPUMYBATH JIOKAJIbHI ONTUMAJIbHI PilllcH-
Hs [12—14]; yncenbHi 1 eBPUCTUYHI METOAH, IO BPaxo-
BYIOTh crieniu(iky 0a3oBoi Mepexi [15, 16]. Ilepepaxo-
BaHI METOJAM /sl ONTHUMIi3amii o0csATy pecypciB NpH
yrpasiiaai CBK3 He B moBHilf Mipi BpaXxOBYIOTb JAWC-
KpPETHHI XapaKTep MEpeXeBHX PECYpCiB i MOXJIUBOCTI
cucrteMr (hi3WUHMX KaHANIB 3B’SI3Ky, Ha SIKIH peaizy-
erbesi CBK3. Takok HHM3Ka NPUITYIIEHb, 3pOOJIEHUX Y
nmyomikamisx [17-24], npucBIYEHUX ONTUMI3alii Mpo-
MTyCKHHUX 3/IaTHOCTEH MEpexX Iepeiadi AaHuX, CIpOIILy-
I0Th IHTEpIpeTalilo pe3yabTaTiB, ajie TOBOJI 4acTo He
BIJINIOBiIa€ peasibHUM YMOBaM (DYHKIIIOHYBaHHS Mepe-
ki. OCOOJMMBO II€ TOMITHO MPH aHaji3i TilepKOHBEp-
reHTHuX cucteM [2]. Otxe, HEOOXIAHO PO3POOUTH Me-
TOJ] OIIEPaTUBHOI peKOH]Iryparii CHCTEMH BipTYyaJIbHUX
KaHaJliB 3B’5I3Ky, SIKMW Oyle BpaXxOBYBaTH OCOOJIUBOCTI
TiIIEPKOHBEPTEHTHUX CHCTEM.

IMocTanoBKa 3aBXaHHS. METOIO CTaTTI € pO3p00-
JIEHHSI METOIy OIEepaTHBHOI peKoH(Irypamii cucremu
BIpTyaJIbHUX KaHaJiB 3B’s3Ky, 110 3a0e3MeYuTh 3HU-
JKEHHSI CEpe/IHbOI BEIWYMHHM 3aTPUMKH y Mepexi Ha
TiepKOHBEPreHTHINM IIaTdopMi B TOPIBHSAHHI 31 cTa-
TUYHUM PO3TOIITIOM.

1. Pe3yabTaT TeOpeTHYHUX JOCTITKEHD

Hexaif neHTtp ymnpaBiiHHS TilEpKOHBEPTEHTHOO
Mepexero hopmye iHpOpMaIiiiHi MOTOKH MK N, BY3-
JlaMH, BUKOPUCTOBYIOUM L KaHamiB 3B's3Ky. [loBimom-
JICHHSI, 0 MEPENAOThC MiX KOXXHOIO Mapor0 CyMiX-
HHUX BY3JIB, YTBOPIOIOTH iH(pOpMaliiHui motik. Tomo-
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JIOTiST MEpeXi 1 XapaKTEepUCTHKH ITOTOKIB, IO HaJXO-
ITh Ha 00CIyroByBaHHS, Bimowmi. J{ist mepenadi Kox-
HOT'O IOTOKY 3aJa€ThCsl Jiesska MHOXXKMHA MapUIpYTiB —
KaHIHUIATIB), 3 SIKOI JUIA Mepeaadi MoToKy (hopMyeThCs
OMH BIPTyaJlbHUH KaHaJl, TOOTO BHKOPHUCTOBYETHCS
TIIBKA OJWH UDISAX. TakoX IMPUIYCTUMO, IO €MHICTH
HAKONMYyBaya B TPAH3UTHUX BY3Jax Mepexi HeoOMe-
JKEHa; a MPOLEC HAIXO/KEHHSI ITOBIIOMIIEHb B MEPEKY
Ma€ MyacCOHIBCHKHH PO3MOALT. 3aTpUMKa MOUIMPEHHS
ITOB1IOMJICHb KaHAJIaMU 3B'sI3Ky HE3HAa4YHA 1 Mpu 00po0-
i B TPAH3UTHHX BY3JIaX MOBIJIOMJICHHS HE 3aTPUMYETh-
cs. Koknuit ¢ -ii xaHai 3B'A3Ky Ma€ MPOIMYCKHY 3/aT-

Hicte C,,¢=1,L i onucyeTbcss onHOMiHiMHOI cucTe-

MO0 MacoBoro obcmyroByBanHs M/M/1. Ha xoxkeH
KaHaJl 3B'S3KY HaJXOJHUTh IyaCCOHIBCHKMI MOTIK TOBI-

noMiIeHb inTencuBHiCTIO A (), £ = LL:
M=%, e (1)

ne A,— iHTeHcuBHicTh r-ro motoky (r=1LR, {n,}-
MHOXKMHA IIOTOKIB, IO BHKOPHUCTOBYIOTH [ - KaHal
3B'13Ky, R — KUIBKICTh IOTOKIB, IO MEPEIAIOTHCS Me-
pexero, IpH 1IbOMY JOBXHHH IOBIJJOMJIEHb Ma€ €KCIO-
HEHIIWHUI PO3MOALI, a OYiKyBaHa IOBKHMHA ITOBIIOM-
JIeHb BU3HAYAETHCA SIK 1/

3arpumKy Ha KaHani 3B's3Ky D(/) i1 IMOBipHICTBH
BUKOPUCTAaHHA JiHI} 3B'S3Ky F, MOXIHBO BH3HAYHUTU
TakuM yuHoM [19]:

1 1

D(l) = = ;
uCy =0 pC,(1-Fp)
A0) o 2)
p="0" 1T,
ne,

Hackpi3Ha 3aTpuMKa MiXK KO>KHOIO ITApOIO B3a€MO-
JII0YMX KaHANIB 3B’S3KYy BU3HAYAEThCA SIK 3Ba)KEHA
cyMa OuiKyBaHHMX 3aTPHMOK Ha KaHaii 3B’s3Ky. Cepen-
HIO BEJMYUHY 3aTPUMKH MOBiTOMIIeHHsT I B Mepexi
MOJKHa BU3HA4uuTH 5K [19, 21]:

L(0) L(0) 1
T=Y=2.Dl)y=Y =2 ——— 3)
/42:% Y @ % Y G —p0)

L L
Tzz@ I h 4)

abo : =
=1 Y HC/,(I_PIZ) Y/g:]l_PIZ

R o .
ne yzzrzlk, — CyMapHHil TOTIK, 10 HAAXOIUTH B

Mepexy Ha 00CITyroByBaHHSI.

JI71s1 BUpIIIICHHS 3aBIaHHS 3MiHH MPOIYCKHUX 3/1a-
THOCTEH BIPTyaJIbHUX KaHAJIB 3B’S3Ky 3a PaxyHOK pe-
koH(piryparnii CBK3 Mo)kHa BHKOPHCTOBYBATH ITiJIXiI,
po3pobiienuit B [22]. Bin monsrae B HacTynmHoMy. Me-
pea 3B'I3Ky IPEICTaBISETHCS y BUIJIII CYKYITHOCTI

By3;1iB CBK3 {Zl-}, i =1,_N, ne N — KiUIbKiCTh BY3JIIB

CBK3. Ha xoxnomy By31mi CBK3 Moxe 0yTu yTBOpe-
HUH JIOKaJbHUH PeCcypc MEBHOI MPOIMYCKHOI 3JaTHOCTI
Ci = CZi’i = 1,_]\[ .

3 xoxHoro Bysna CBK3 {Z;},i =1,N Moxe BHU-

XOIUTH g; HANpPsMKIB (Marictpaieil) i BXoguTH h; Ha-

MPSIMKIB 3B'A13KY, 32 SIKUMHU PO3MOIUISETHCS MPOITYCKHA
3aatHiCTh Cy;. ToMy po3MipHICTh KPOCOBOTO KOMYTa-

TOpa Ha BY3JIi KPOCOBOI KOMYyTaIlii CKJIagae m-m, Je
T — KUIBKICTh KaHaJIiB 3B'S3Ky BiJIOBIIHOIO KOMYTa-
TOpAa,
N N
n=>g=xh (5)
i=1 i=1
Posmozin emuocreit Cyz mo KaHamax 3B'A3KY
CBK3 MokHa BUBHAYUTH MAaTPHUIICIO

- =1 Q

. . Lo
e n;; — MPONYCKHA 31aTHICTh KAHATY 3B'A3KY (i, j) mix

By3J1aMH Z; i Z;.

Jis  3a0e3redeHHsT MaKCHMaJIbHOI TPOMYCKHOT
3natHocTi CBK3 mpu 3MiHi cuTyanii Ha Mepexi HeoO-
XiZIHO TIepepo3noAinuTiH eMHocTi Cy; Tak, mo0 Oymu

BHKOHAHI TaKi yMOBHU:
N N
2. =80 =Czis 2 my =hjQ;=Cgp, (D)
j=1 i=1

ae O; (Q J-) — MPOITYCKHA 3/IaTHICTh BUXIAHOTO (BXiJ-

HOT0) HaNPAMKH BY37a Z; (7).
Bumoru (7) MOXHa 3aOBOJILHHUTH, SIKIIO 3HANUTH
TaKy KBaJIpaTHY MaTpPHUIIO

el o

1100 OyJIM BUKOHAHI TaKi YMOBH:

2D My =gy ©)

icA, jcBy

=

n
2omyp=0i5 Ymy=0;, (10)
= i=1

ne my;; — 1[iJie HeBiA'eMHe 4uCno; A, — MHOXKHHA BUXi-
JIHUX HaIpsAMKIB 3 By3na Zj; B, — MHOXHUHA HalpsM-
KiB, III0 BXOJATh y BY301 Z, .

JI71st 3HaxXOKEeHHS MaTpUIll M BBEIEMO TOITOMIX-
Hy OyJeBy MaTpHIIIO

(11)

sKa BHM3HAYa€ CTaH KPOCYIOUOrO0 KOMYTaTopa TaKUM
YMHOM: €JIeMEHTH Matpulll  npuiimMaroTh 3HaueHHs (
abo 1, w; =1, SIKIO HANPSMOK, 1O BUXOIHTD 3 BY3Ja

oo t/=in,

Z;, KPOCYEThCSA 3 HAIIPAMKOM, IO BXOAATH Y BY301 Zj; B
KO)KHOMY DPSIKY (CTOBIII) 1€l MaTpuil TUIBKH OAWH
esieMeHT OyJie TOpPiBHIOE OJMHUII, pemTa — Hymo. Toxi
posnoain emHocteit C,; 1O NiHIAX 3B'A3KY, 110 3a70BO-

aeHsie ymoBaM (7), (9), (10), BU3HAUYAETHCA IESIKUM
HA0OpOM OYJICBHX MATPHIIb:

M=Ql+Qz+”’+Qc/m, (12)

Jie m — MiHIMaJIbHAHM pO3Mip KaHaJIbHOTO OJIOKY.
Jlns BupilleHHS 3aBJaHHS OIEPATUBHOI OITH-
ManbHOI pekoH¢irypauii CBK3 npu 3MiHi curyanii Ha
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Mepexi BHKOPHCTOBYEMO MiHIMakcHWE kputepiil. Ta-
KAM YMHOM, pO3IJISTHYTa 3ajiada Oyze IoJsraTd B 3Ha-
XOJKEHHI TaKoro PO3IOJTY MPOITYCKHHUX 3JaTHOCTEH
BIpTyaJIbHUX KaHaJiB 3B’S3KYy JUII HOBOi CTPYKTYpH
CBK3 (Bu3HaueHHs BEKTOpa IMPOITYCKHHUX 3JaTHOCTEH

BIpTyaJIbHUX KaHAJIB 3B'S3KY "”y ", Jj=LN;, npu gko-

My MiHIMI3y€eTbCSl MaKCHMaJIbHE 3HAUYEHHS KoedilieHTa
BHUKOPHUCTAaHHS (hi3MIHOTO KaHay 3B'SI3KY B MEpexi). 3
ypaxyBaHHSM BHIIEBHKJIAJICHOTO 3alMIIEMO ONTHUMI3a-
HiitHy 3a7a4y Ha 0a3i MiHIMAKCHOT'O KPUTEPIfO:

min max{f; ;} . (13)
i,y=1,.N
HpI/I TAaKHUX OGMe)KeHHHXZ
N N
2omij=Cgii 21 ;=Cy. (14)
j=1 i=l1

[Tpu upboMy NOBHHHI BUKOHYBATHUCS TaKi YMOBH:
1) 3amaHuii BEKTOp MOTOKIB, IO HAAXOASATH B Me-

pexy A,,r= LR, 1e R — KiabKicTs nap BY3IliB B Mepe-
K1, MIXK SIKUIMHU LIUPKYJIIOIOTH iHpOpMalliliHi MOTOKH;
2) 3a1aHui TIJIaH PO3IIOJITY IOTOKIB B MEPEXKI.
Bemnuuna £ ; B (13) Bu3Haua€eTHCS SIK

_ ML)
Py
S W
ne A(i,j) — cymMapHHH NOTIK BipTyaJbHOTO KaHAITY
3B'3KY, IO 3'€HYE BY3NH Z; i Zj, CTBOpIOBaHMiI BciMa
MOTOKAMH, [0 BUKOPHCTOBYIOTH JAHHUN KaHAJT 3B’S3KY
BIJIMIOBITHO /IO 3a/IaHOTO IIAHOM PO3MOLTY MOTOKIB, a

i,

j — IIPOIYCKHA 31aTHICTb JAHOI JIiHIi 3B'A3KY.

SIKmo onTHMaNBHUN TJIAH 33 JaHUM KpHTepieM
PO3IIOALTY MTOTOKIB HE 33JaHHH, TO MOXKJIMBO CKOPHUCTA-
THCSI METOZIOM, HaBelleHUM Y [23], 110 3a0e3medye BUOip
OJTHOTO HUISXY 3 JAESKOi MHOKUHHM MapUIpyTiB Ui 00-
CIIYTOBYBaHHS KOXXHOT'O TOTOKY, IIPU SIKOMY MiHIMi3y-
€TbCS MaKCUMaJlbHE 3HAauYeHHS KoedillieHTa BUKOPHUC-
TaHHs KaHaiy 3B'13Kky CBK3.

2. AITOPUTM Ta pe3yJbTaTu
eKCIePUMEHTANBHUX T0CTiTKEeHb

Jlyisl 3MeHIIeHHs CKJIaJHOCTI ajJropuTMy Ta CHpo-
LIEHHS EKCIIEPUMEHTY BBEIEMO Take OOMEXKEHHs: BCi
NpoITycKHi 3aaTHocTi gopiBHIOWOTE C, Cyz = C.

Aneopumm poszé'sizanms sadaui onmumizayii BKIIO-
Yae Taki omneparti:

1. Busnauuru 3Hauenus A(i, j), i, j =1, N Biamo-
BiJHO 0 oOMexeHb (14) Ta HaBeneHux ymoB 1 Ta 2.

2. 3amaTé MOYAaTKOBI 3HA4YEHHS BEKTOpa {nlQ its

i,j=1,N. B sKOCTI MMOYaTKOBOrO 3HAYCHHSI MOXKHA
BUKOPUCTOBYBATH BEITUUHUHY

n = {[MG,J)/ m]+Lm (15)

Jie m — po3Mip MiHIMaJIbHOTO OJI0KY 0OMiHY iH(opMalti-
€10 B Mepexi (m, [.] — 1Tl HEB1T'€MHI BETMYHHN).
3. IligroryBatu JONOMDKHY OYJEBY MaTpPHIIO

oo 111

4. OOuMcnIUTH 3HAYeHHS KoedilieHTa BHUKOPHC-
TaHHJ JIiHIT 3B'S3KY B Mepexi

Py =Mk O, g}, ko L=LN.  (16)

5. I3 MHOXXMHHM TIap iHAEKCIB, 0 BU3HAYAIOTh Ka-
HaJu 3B's3Ky, BUOpaTH napy (p, ¢), 110 BiANOBigae Mak-
CHMaJbHOMY 3HaueHHIO P,,, BUOpaHOMY i3 MHOXXHHH

By, k,0=1,N. 3HadueHns BIAMOBIZHOTO €JeMEHTa

0,y B MaTpuli € 30impIMTH HA 1 1 epelTH 10 MyHKTY
6, SIKIIIO TIPY BUKOHAHHI 11i€] oneparii B KOKHOMY PSAAKY
1 B KOXXHOMY CTOBITLI MaTpuii (Q Oy/e He Oinbliie oHO-
TO eJIEMEHTa, IO JOPIiBHIOE OAWHMUIL; B 1HIIOMY BUTIA[-
Ky MEepEeNUTH 10 MyHKTY 3.

6. OOYUCITUTH HOBI 3HAYCHHS 3a (HOPMYJIIOIO:

t -l ¢
p.g = pg T Opg M-

(17)

7. llepeBiputi  BUKOHaHHA oOMexeHHS (16):
a) AKIOI0 15 yMOBa HE BUKOHYETHCS, TO TEPEHUTH [0
yHKTY 4; 0) SIKII0O YMOBa BUKOHYETBCS, TO 3aKIHYUTH
00YHCIIEeHHS.

3amictp minboBoi ¢yHkwii (13) mpu momryky or-
TUMAaJIbHOTO PO3MOIALUTY MOXXHa BHKOPHCTOBYBATH TaKi
CHiBBI/IHOIICHHSI:

n

L
Coomn =2 cya-py M0 /5 s (18)
n L A )
L
ByCs =Y M0 /1, (19)

l=1

ne Cy,,m — 3MiHA HPOIYCKHHX 3JATHOCTEH KaHaliB

3B"SI3KY 32 3aKOHOM KBaJpaTHOTO KOPEHSI.

OnepatuBHa peKOH(]Irypamiss CUCTEeMH BipTyallb-
HUX KaHaliB 3B’s3KYy, IO MiHIMi3ye MakCUMaJbHE 3Ha-
4YeHHs KoedilieHTa BUKOPUCTaHHS (I3WYHHX KaHAIIB
3B's3Ky, mpu 3MiHI HaBaHTaxeHHs CBK3 B mporeci ii
eKCILTyaTallii, MpU3BOMUTH A0 3HWKEHHS CepeaHbOl
BEJINYMHH 3aTPUMKH 7.

Ha puc. 1 mpezacramieHa 3aJeXKHICTh CEPEIHBOL
BEIMYMHHA 3aTPUMKH BiJl HaBaHTaXXEHHI Mepexi (3a

L
YMOBH, II0 Ze=1 C, =C, =const).

0 13 15 17 19 21 23 125

Puc. 1. 3anexHicTb cepeHbOl BEIMUNHY 3aTPUMKHI
BiJ] HaBaHTa)keHHs1 Mepexi, C; =36 M6/c;
I — craruunuil po3noAiN NPOITYCKHOI 31aTHOCTI;
II - 3miHa npoIycKHOi 31aTHOCTI IIPY 3MiH1
HaBaHTa)XEHHsL: a — nporopuiitHo A( £ );
b — 3a HaBeIleHUM AJITOPUTMOM i3 IiI60BOIO (pyHKIi€O (20)
C — 32 HaBe/ICHUM JITOPUTMOM i3 IiJI60BOIO (yHKIi€0 (15)
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S BuaHO 3 puc. 1, mepepo3noaia pecypciB Mepexi
npy 3MiHi 11 HaBaHTa)XeHHs 3a0e3nedye 3HIKEHHS ce-
peIHbOI BETMUMHN 3aTPUMKH Ha MEpEXi B ITOPIBHIHHI
31 CTATHYHUM PO3IIOJIIIOM.

Kpim Toro, 3abesmnedyeTbesi Oinbln piBHOMIpHHI
PO3IIOALT 3aTPUMKH 110 KaHaJax 3B'sI3KY.

B oMy Bumaaky mipa piBHOMIpHOCTI pO3IIOILTY
3aTPUMKH F,, 1110 BU3HAYAETHCS BiAMOBIAHO 10 [19] sk

1 L

F=—>=24D(0)-T}, (21)
T2

Y
MIPHUOJIU3HO JOPIBHIOE HYITIO.
Kpim Toro, po3mozin mpomyckHoi 34aTHOCTI 3a Mi-
HiMakcHUM KputepieM (15) Onu3bKuil 10 pO3IOIiNY 3a
3aKOHOM KBaJpaTHOTO KOPEHsI.

BucHoBok

3anpornoHoBaHUi METO/ OIEPATHBHOI PEKOH)Iry-
pauii cucTeMH BipTyalbHUX KaHANIB 3B’SI3KY, SIKUH

3a0e3neuye 3HIKEHHS CepeIHbOI BETUUUHH 3aTPUMKH Y
Mepexi Ha TillepKOHBEpreHTHiil miardopMi B TMOpiB-
HSHHI 31 CTaTWYHUM po3moAaiioM. Po3poOieHuii anro-
pUTM peaizarii gaHoro Metoay. OnepatuBHa pekoHbi-
rypalisi CUCTEMH BipTyaJIbHHX KaHANIB 3B’s3KYy, IO
MiHIMI3ye MaKCHUMajbHE 3HaueHHs Koe(illieHTa BHKO-
puctaHHs (Qi3MYHUX KaHAJIB 3B'S3KY, NPH 3MiHI HaBaH-
taxxennss CBK3 B mporeci ii ekcrutyaTariii, IpU3BOAUTH
JI0 3HIDKEHHS CePeHbOI BEeNWYMHM 3aTpuMKH. IlepeBa-
raMy 3alpONOHOBAHOTO AaJTOPUTMY B TOPIBHSHHI 3
ICHYIOUMMH € 3a0€3IeUeHHs] Mepepo3NnoaiTy MpOImyCK-
HOI 3/IaTHOCTI PecypciB Mepexi WiJounceTbHUMH O0-
KaMH 1 BpaxyBaHHSIM MOMJIMBOCTEW TillepKOHBEPICHT-
HOi ruiaTgopMu Ta (PI3MYHMX KaHAIiB 3B’s3Ky, Ha 0as3i
SIKUX OYIyeThCs Meperka BIpTyallbHUX KaHANIB 3BS3KY.

Hanpsam monanbmmx AocTigxKeHb — peanizamis
3aMpONOHOBAHOIO AITOPUTMY 31 3HATTSIM OOMEXKEHb 3a
MIPOIYCKHOIO 3/IaTHICTIO OKPEMUX KaHAJIB y TilEpPKOH-
BEPIreHTHOMY CEPEeOBHIILI.

CIHUCOK JIITEPATY PH

1. HImatkoB C.1. Mogens iHpopMaIiiiHOI CTPYKTYpH TiIEpKOHBEPIEHTHOI CHUCTEMH IIATPUMKH E€JIEKTPOHHUX o0uuc-
JIFOBAJIBHUX pecypciB yHiBepcurercbkoi e-learning / C. L. IlImatkos, H. T'. Kyuyk, B. B. Jloneus // Cuctemu ynpasiinHs, Ha-
Biralii Ta 38’43Ky : HaykoBHil xypHai. — ITonrasa : [THTY, 2018. — Bur. 2 (48). — C. 97-100.

2. Merlac V. Resourses Distribution Method of University e-learning on the Hypercovergent platform / V. Merlac, S. Smatkov,
N. Kuchuk, A. Nechausov // Conf. Proc. of 2018 IEEE 9" International Conference on Dependable Systems, Service and Technolo-
gies. DESSERT’2018. Ukraine, Kyiv, May 24-27, 2018. —P. 136-140. — URL :http://dx.doi.org/ 10.1109/DESSERT.2018.8409114

3. Donets V., Kuchuk N., Shmatkov S. Development of software of e-learning information system synthesis modeling process.
Cyuacni ingpopmayitini cucmemu. 2018. T. 2, Ne 2. C. 117-121. DOI: https://doi.org/10.20998/2522-9052.2018.2.20.

4. 3uxos I. C., Kyuyk H. I'., IImatkoB C. I. CuHTe3 apXiTeKTypH KOMITTOTEpPHOI CUCTEMH YIIPaBIIiHHS TPaH3aKLisAMU e-learning.
Cyuacni ingpopmayitini cucmemu. 2018. T. 2, Ne 3. C. 60—66. DOI: https://doi.org/10.20998/2522-9052.2018.3.10.

5. Kuchuk N. Method for calculating of R-learning traffic peakedness / N. Kuchuk; O. Mozhaiev, M. Mozhaiev; H. Kuchuk //
2017 4th International Scientific-Practical Conference Problems of Infocommunications Science and Technology, PIC S and
T 2017.-2017. —P. 359 —362. URL : http://dx.doi.org/10.1109/INFOCOMMST.2017.8246416.

6. Kyuyk I''A. Meron ouenku xapaxkrepuctuk ATM-tpaduxa / I'.A. Kyuyk // IndopmaniiiHo-kepyrodi cucteMu Ha 3ai1i3HHY-

HoOMYy TpaHcnopti, —2003. — Ne 6. — C. 44-48.

7. KyaykI'. A., Moxaes O. O., Bopo6iioB O. B. Meron arperyBanns ¢paxransaoro Tpadika. PagioenekrpoHHi Ta KOMITIOTEp-

Hi cucremu. 2006. Ne 6 (18). C. 181-188.

8. Saravana, Balaji B,, Karthikeyan, N.K. and Raj Kumar, R.S., (2018), “Fuzzy service conceptual ontology system for cloud
service recommendation”, Computers & Electrical Engineering, Vol. 69, pp. 435-446.

9. Koanenko A. A. [Togxonsl K CHHTE3Y TEXHHYECKOH CTPYKTYPhI KOMITBIOTEPHON CHCTEMBI, 00pa3yIoleil cucreMy yrpasiie-
HUS 00beKTOM KpuTHdeckoro rnpumeneHus / A.A. Kosanenko // 30ipHHK HayKOBHX Hpalb XapKiBCHKOI'O Hal[lOHAJILHOTO
yHiBepcurery [ToBiTpsaaux Cun. —2014. — Ne 1(38). — C. 116-119.

10. Kyuyk I'. A. @paxranbHblii rayccoBckuil mym B TpadukoBbix Tpaccax / I.A. Kyuyk // Cucremu o6poOku iH(popmamii. —

2004. — Ne 3(31). — C. 91-100.

11. KoBanenko A. A. OnrumanbsHoOe ynpasieHHe TpaUKoM MyJIbTHCEPBICHOM CETH Ha OCHOBE METO/IOB I10CIIEI0BATEIBHOIO YiTyd-
menus pemrennii / A.A. Kosanenko, I A. Kydayk // Cucremu 030poeHHs 1 BilicbkoBa TexHika. — 2016. — Ne 3(47). — C. 59-63.

12. Amin Salih M., Potrus M.Y._A Method for Compensation of TCP Throughput Degrading During Movement Of Mobile
Node. ZANCO Journal of Pure and Applied Sciences. 2015. Vol. 27, No 6. P. 59-68.

13. KoBanenko A. A. ITogxomsl kK cuHTe3y MH()OPMALMOHHON CTPYKTYPHI CHCTEMBI YIIPaBJIEHHS OOBEKTOM KPHTHYECKOIO
npumenenus / A.A. Kosanenko // Cucremu o0poOku iHpopmarii. — 2014, — Ne 1(117). — C. 180-184.

14. Dhivakar B., Saravanan S.V., Sivaram M., Krishnan R.A. Statistical Score Calculation of Information Retrieval Systems
using Data Fusion Technique”. Computer Science and Engineering. 2012. Vol. 2, Issue 5. pp.43-45.

15. Sivaram, M., Batri, K., Amin Salih, Mohammed and Porkodi V. (2019), “Exploiting the Local Optima in Genetic Algo-
rithm using Tabu Search”, Indian Journal of Science and Technology, Volume 12, Issue 1.

16. Kuchuk G., Nechausov S., Kharchenko, V. Two-stage optimization of resource allocation for hybrid cloud data store. Inter-
national Conference on Information and Digital Technologies. 2015. P. 266-271.

17. Ruban, 1. Redistribution of base stations load in mobile communication networks / I. Ruban, H. Kuchuk, A. Kovalenko //
Innovative technologies and scientific solutions for industries. —2017. —No 1 (1) — P. 75-81.

18. Koanenko A.A. CydacHuil craH Ta TEHJEHLII PO3BUTKY KOMITIOTEPHHUX CHCTEM OO'€KTIB KPHTHYHOIrO 3acTOCyBaHHS / A.A.
Kosanenko, I'.A. Kyuyk // Cucremu ynpaBninHs, HaBirauii Ta 38’s13ky. — [Tosrrasa : [THTY, 2018. — Bum. 1(47). — C. 110-113.

19. Kyuayk I'. A. Mopens nporiecca BOJIIOILHMN TOMOJIOIMIECKOM CTPYKTYPhI KOMIIBIOTEPHOW CETH CHCTEMBI YIPaBICHUS 00BEK-
TOM KputHueckoro npumenenus / I.A. Kyuayk, A.A. KoBanenko, A.A. fIukoBckuii // Cucremu o6po0Oku iHpopmauii. —2014.

— Ne7(123). — C. 93-96.

20. Kyayk I'. A. Meron napamMeTprudecKoro ynpasJieHHs! Iiepefadeil JaHHBIX I MOIM(HKALMK TPAHCIIOPTHBIX MPOTOKOJIOB Oecrpo-
BozubIx cerelt / [ A. Kyayk, A.C. Moxamman, A.A. KoBanenko // Cucremu 06po6ku iHpopmari. — 2011. — Ne §(98). — C. 211-218.

119



Advanced Information Systems. 2019. Vol. 3, No. 2 ISSN 2522-9052

21.

22.

23.

24.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kyuyk I''A. Merton MiHimi3alii cepeHboi 3aTPUMKM IAKETiB Y BIpTyalbHUX 3’ €JHAHHAX MEPExi MiITPUMKU XMapHOro cep-
Bicy / I'.A. Kyuyk, A.A. Koanenko, H.B. JIykoBa-Uyiiko // Cucremu ynpasninss, HaBirauii ta 38°s3ky. — [Tonrasa . ITHTY,
2017. — Bum. 2(42). — C. 117-120.

Sivaram, M., Yuvaraj, D., Amin Salih, Mohammed, Porkodi, V. and Manikandan V. (2018), “The Real Problem Through a
Selection Making an Algorithm that Minimizes the Computational Complexity”, International Journal of Engineering and
Advanced Technology, Vol. 8, iss. 2, 2018, pp. 95-100.

Kosanenko A. A., Kyayk I'. A. Meronu cunte3y iHhopMaLiiiHOI Ta TEXHIYHOI CTPYKTYpP CUCTEMH YIPaBIiHHA 00’ €KTOM
KpuTHyHOro  3acrocyBaHHs.  Cyuachi  ingpopmayivni  cucmemu. 2018. T.2, Nel. C. 22-27. DOL
https://doi.org/10.20998/2522-9052.2018.1.04

Ceupunos A. C., Kosanernko A. A., Kyayk I'. A. MeTozn nepepo3nofisy nporycKkHOI 3AaTHOCTI KPUTHYHOI AUISHKHA MEpexi
Ha ocHOBi ynockoHaseHHs: ON/OFF-moneni tpadiky. Cyuacni ingpopmayitini cucmemu. 2018. T. 2, Ne 2. C. 139-144. DOI:
https://doi.org/10.20998/2522-9052.2018.2.24

REFERENCES

Shmatkov S.I., Kuchuk, N.G. and Donets V.V. (2018), “Model of information structure of the hyperconvergent system of
support of electronic computing resources of university e-learning”, Control systems, navigation and communication, PNTU,
Poltava, No. 2 (48), pp. 97-100.

Merlac, V., Smatkov, S., Kuchuk, N. and Nechausov A. (2018), “Resourses Distribution Method of University e-learning on the
Hypercovergent platform”, Conf. Proc. of 2018 IEEE 9" International Conference on Dependable Systems, Service and Technolo-
gies. DESSERT’2018, Ukraine, Kyiv, May 24-27, pp. 136-140, — DOL http://dx.doi.org/ 10.1109/DESSERT.2018.8409114

Donets, V., Kuchuk, N. and Shmatkov, S. (2018), “Development of software of e-learning information system synthesis
modeling process”, Advanced Information Systems, Vol. 2, No 2, pp. 117-121, DOL:
https://doi.org/10.20998/2522-9052.2018.2.20.

Zykov, LS., Kuchuk, N.H. and Shmatkov S.I. (2018), “Synthesis of architecture of the computer transaction management
system e-learning”, Advanced Information Systems, Vol. 2, No. 3, pp. 60-66, DOI:
https://doi.org/10.20998/2522-9052.2018.3.10.

Kuchuk, N., Mozhaiev, O., Mozhaiev; M. and Kuchuk, H. (2017), “Method for calculating of R-learning traffic peakedness”,
4th International Scientific-Practical Conference Problems of Infocommunications Science and Technology, PIC S and T
2017, pp. 359-362. URL : http://dx.doi.org/10.1109/INFOCOMMST.2017.8246416.

Kuchuk, G.A. (2003), "Method of estimation of characteristics of ATM traffic", Information and control systems in the rail-
way transport, No. 6, pp. 44—48.

Kuchuk G.A., Mozhaev, O.0. and Vorobyov O.V. (2006), “The method of aggregation of fractal traffic”, Radio electronic
and computer system, No. 6 (18), pp. 181-188.

Saravana, Balaji B., Karthikeyan, N.K. and Raj Kumar, R.S., (2018), “Fuzzy service conceptual ontology system for cloud
service recommendation”, Computers & Electrical Engineering, Vol. 69, pp. 435-446.

Kovalenko, A. A. (2014), “Approaches to the synthesis of the technical structure of a computer system forming the control
system of an object of critical application”, Collection of scientific works of Kharkiv National University of Air Forces,
No. 1 (38), pp. 116-119.

Kuchuk, G. A. (2004), “Fractal Gaussian noise in traffic routes”, Information Processing Systems, No. 3 (31), pp. 91-100.
Kovalenko, A.A. and Kuchuk, G.A. (2016), “Optimal traffic control of a multiservice network based on the methods of se-
quential improvement of solutions”, Systems of armament and military equipment, No. 3 (47), pp. 59-63.

Amin Salih M. and Potrus M.Y. (2015),_“A Method for Compensation of Tcp Throughput Degrading During Movement Of
Mobile Node”, ZANCO Journal of Pure and Applied Sciences, Vol. 27, No 6, pp. 59-68.

Kovalenko, A.A. (2014), “Approaches to the synthesis of the information structure of the system for managing an object of
critical application”, Information Processing Systems, No. 1 (117), pp. 180-184.

Dhivakar B., Saravanan S.V., Sivaram M., Krishnan R.A. Statistical Score Calculation of Information Retrieval Systems
using Data Fusion Technique”. Computer Science and Engineering, Vol. 2, Issue 5, pp. 43-45.

Sivaram, M., Batri, K., Amin Salih, Mohammed and Porkodi V. (2019), “Exploiting the Local Optima in Genetic Algo-
rithm using Tabu Search”, Indian Journal of Science and Technology, Volume 12, Issue 1.

Kuchuk, G., Nechausov, S. and Kharchenko, V. (2015), “Two-stage optimization of resource allocation for hybrid cloud data
store”, International Conference on Information and Digital Technologies, Zilina, pp. 266-271.

Ruban, 1., Kuchuk, H. and Kovalenko A. (2017), “Redistribution of base stations load in mobile communication networks”,
Innovative technologies and scientific solutions for industries, No 1 (1), P. 75-81.

Kovalenko, A.A. and Kuchuk, G.A. (2018), “The current state and trends of the development of computer systems of objects
of critical application”, Systems of control, navigation and communication, PNTU, Poltava, No. 1 (47), pp. 110-113.
Kuchuk, G.A., Kovalenko, A.A. and Yankovsky A.A. (2014), “Model of the process of evolution of the topological structure
of the computer network of a control system for an object of critical application”, Information Processing Systems,
No. 7 (123), pp. 93-96.

Kuchuk G.A., Mohammad A.S. and Kovalenko, A.A. (2011), “The parametric data transmission control method for modify-
ing the transport protocols of wireless networks ”, Information Processing Systems, No. 8 (98), pp. 211-218.

Kuchuk, G.A., Kovalenko, A.A. and Lukova-Chujiko, N.V. (2017), “A method for minimizing the average latency of packets
in the virtual connections of the cloud service support network”, Control, navigation and communication systems, PNTU,
Poltava, No. 2 (42),- pp. 117-120.

Sivaram, M., Yuvaraj, D., Amin Salih, Mohammed, Porkodi, V. and Manikandan V. (2018), “The Real Problem Through a
Selection Making an Algorithm that Minimizes the Computational Complexity”, International Journal of Engineering and
Advanced Technology, Vol. 8, iss. 2, 2018, pp. 95-100.

Kovalenko, A. and Kuchuk H. (2018), “Methods for synthesis of informational and technical structures of critical applica-
tion object’s control system”, Advanced Information Systems, 2018, Vol.2, No.1, pp. 22-27, DOLI
https://doi.org/10.20998/2522-9052.2018.1.04

120



ISSN 2522-9052 CyuacHi indopmaniiini cucremu. 2019. T. 3, Ne 2

24. Sviridov, A., Kovalenko, A. and Kuchuk, H. (2018), “The pass-through capacity redevelopment method of net critical section
based on improvement ON/OFF models of traffic”, Advanced Information Systems, Vol. 2, No. 2, pp. 139-144, DOI:
https://doi.org/10.20998/2522-9052.2018.2.24

Received (Hanmiia) 16.04.2019
Accepted for publication (ITpuitasita mo apyky) 29.05.2019

B1IOMOCTI ITPO ABTOPIB / ABOUT THE AUTHORS

Kyuyyk Hina TeopriiBHa — kaHIugar NeJaroriyHuX HayK, JOLEHT, JOLEHT KadeApd OOYHCIIOBAIbHOI TEXHIKH Ta
nporpamyBanHs, HauioHanpHuii TeXHiYHMN yHiBepcuTeT “XapKiBChbKUIl MONMiTeXHIYHUN iHCTHTYT”, XapKiB, YKpaiHa;
Nina Kuchuk — Candidate of Pedagogical Sciences, Associate Professor, Associate Professor of Computer Science and
Programming Department, National Technical University "Kharkiv Polytechnic Institute", Kharkiv, Ukraine;
e-mail: nina_kuchuk@ukr.net; ORCID ID: http://orcid.org/0000-0002-0784-1465

I'aBpuienxo Ceitiana FOpiiBHa — kaHAMIAaT TEXHIYHMX HAyK, JIOLEHT, npodecop kadenpu OOYMCIIOBAIBHOI TEXHIKM Ta
nporpamyBanHs, HauioHanpHuii TexXHiYHMN yHiBepcuTeT “XapKiBChbKUIl MONMiTeXHIYHUN iHCTHTYT”, XapKiB, YKpaiHa;
Svitlana Gavrylenko — Candidate of Technical Sciences, Associate Professor, Professor of Computer Science and
Programming Department, National Technical University "Kharkiv Polytechnic Institute", Kharkiv, Ukraine;
e-mail: gavrilenko08@gmail.com; ORCID ID: http://orcid.org/0000-0002-5093-0420

Cobuyk Basientun BosionuMupoBuY — KaHIuIaT (i3MKO-MaTeMaTHYHHUX HAayK, JOLCHT, JOLEHT Kadenpu AudepeHIianbHuX
piBHAHB 1 MaTeMaTH4HOI (i3uku CxinHOeBponeicbkuii HalioHanbHUH yHiBepeuTeT iM. Jleci Ykpainky, JIynbk, Ykpaina,
Valentin Sobchuk — Candidate of Physical And Mathematical Sciences, Associate Professor, Associate Professor of Differ-
ential Equations And Math. Physics Department, Lesya Ukrainka Eastern European National University, Lutsk, Ukraine;
e-maily.v.sobchuk@gmail.com; ORCID ID: http://orcid.org/0000-0002-4002-8206

JlykoBa-Uyiiko HaraJisi BikTopiBHa — TOKTOp TeXHIUHMX HayK, JOLEHT, IOLEHT Kadenpu KibepOesneku Ta 3axucry iHpopma-
ii, KuiBcbkuil HanioHanbHUH yHiBepeuteT iMeHi Tapaca IlleBuenka, Kuis, YkpaiHa;
Nataliya Lukova-Chuiko — Doctor of Technical Sciences, Associate Professor, Associate Professor of Cybersecurity and In-
formation Protection Department, Taras Shevchenko Kyiv National University, Kyiv, Ukraine;
e-mail: ukova@ukr.net; ORCID ID: http://orcid.org/0000- 0003-3224-4061

ITepepacnpenesieHne HHPOPMALMOHHBIX MIOTOKOB B THIIEPKOHBEPTeHTHOM cucTeMe
H. T'. Kyuyk, C. IO. I'aBpunenko, H. B. JIykoa-Uyiiko, B. B. CoGuyk

B crarbe paccMaTpuBaroTCs 3aJaUn YIPaBIEHHS CTPYKTYPOH cHCTeMbl BUPTYyalbHbIX KaHanoB csa3u (CBKC). TIpu stom Bo3Hu-
KaeT 3aJlaua ONTHMAJIBHOrO pacnpenesnenus Harpysku. Ee neinp — obecriedenne TpeOyeMoro kadecra oOCITYKHMBaHHS aOOHEHTOB.
ITpeamerom ncciieI0BaHuA SBISICTCS CTPYKTYpa CHCTEMBbI BUPTYAJIbHBIX KaHaioB cBsi3u. Llesb uccsrenoBanus — paspadborka MeTozna
OIEPaTUBHON PEKOH(UTYpALIK CHUCTEMb] BUPTYaJIbHBIX KAHAJIOB CBSA3U. MeTos 00eCeunT CHIKEHHE CPEiHE BEITMYUHbI 3a/IEPXKKH B
CeTH Ha I'MIepKOHBepreHTHOH miatdopme. CpaBHeHHe OyleT HMPOBOIMTCSA CO CTATHYECKUM pacrpezienieHueM. Pedynbrarel. 3anaua
oneparnBHoi pexon¢urypaury CBKC pemaercs npy W3MEHEHUH CUTYalli B ceTH. Ji1 ee pelieHus HCIONb30BaH MUHUMAKCHBIN
Kputepuil. B cratee chopmynmposana ontuMuzaMoHHast 3a1a4a. Paccmarpusaercs MHoxecTBo crpykryp CBKC. B 3anaue Haxonures
pactipezienieHie TPOITYCKHBIX CHOCOOHOCTEH BHPTYAJBHBIX KaHatoB cBs3u. s xaxmoil crpykrypsl CBKC onpenensercst BekTop
POITYCKHBIX CIIOCOOHOCTEH BHPTYaJbHBIX KaHAJIOB CBsI3H. BbIOMpaeTcst TOT BEKTOp, NPH KOTOPOM MHUHUMH3HPYETCS MAKCUMAJIBHOE
3HaueHue Kod((ULIMEHTa UCTIONBb30BaHUs (PU3UUYECKOro KaHaa CBA3H B ceTH. IIpeiuioxeH alnropuT™ peleHys IIO0CTaBICHHON 3a1a4u
ontuMyzaluy. BeiBoabl. OnepaTiBHas pEKOHQUrypalysi CHCTEMbl BUPTYAIbHBIX KAaHAJIOB CBSI3M MHHHUMM3HMPYET MAaKCHMAIbHOE
3HaueHue Koa(UIMeHTa UCIIONBb30BaHUs (PM3UUECKUX KaHAIOB CBA3M. [lepepacrperienieHne paccMaTpuBaeTcs IpH U3MEHEHUM Ha-
rpy3ku CBKC B nporiecce ee xciuyarauuu. [IpeuioskeHHas peKOHGUryparyst IpUBOIUT K CHIKEHUIO CPEIHEH BEIIMUMHBI 33JCPXKKH.
INpeumy1ecTBOM MPEIOKEHHOrO AJIFOPUTMA 1O CPABHEHHIO C CYIIECTBYIOIIMMU SIBJISETCS 0OeCIIeueHHe TepepactpeeieHHs! PoITy-
CKHOH CIIOCOOHOCTH PECYpCOB CETH LENIOYUCIICHHBIMU Onokamu. Kpome Toro, ydurhIBaroTCs BO3MOXHOCTH TMIEPKOHBEPIeHTHOU
1aT(hopMbl ¥ PU3HUECKIX KAHAIOB CBSA3H, Ha 0a3e KOTOPBIX CTPOUTCS CEeTh BUPTYAIIbHBIX KAHAJIOB CBSI3U.

KiaoueBble cJI0OBa: BUPTYaIbHBIH KaHAI CBSI3M; TMIEPKOHBEPI€HTHAS CUCTEMa; IPOITYCKHAsI CIIOCOOHOCTH; MH(pOpMaIy-
OHHBIH ITOTOK.

Redistribution of information flows in a hyperconvergent system
N. Kuchuk, S. Gavrylenko, N. Lukova-Chuiko, V. Sobchuk

When solving the tasks of managing the structure of the virtual communication channels (SQPC), the problem arises the
optimal load distribution in order to provide the necessary quality of service to its subscribers. The subject of the research is the
structure of the system of virtual communication channels. The purpose of the research is to develop a method of operational
reconfiguration of the system of virtual communication channels, which will ensure a decrease in the average value of network
latency on the hyperconverting platform in comparison with the static distribution. Results. Minimax criterion was used to solve
the problem of operational reconfiguration of the SQC when the situation on the network was changed. The optimization problem
is formulated as follows: finding such a distribution of bandwidth of the virtual communication channels for the new structure of
the QMS, that is, determining the vector of the throughput capabilities of the virtual communication channels, which minimizes
the maximum value of the coefficient of use of the physical channel in the network. The proposed algorithm for solving the
optimization problem is proposed. Conclusions. The operative reconfiguration of the virtual communication channels system,
which minimizes the maximum value of the coefficient of use of physical communication channels, when changing the load of
the SQUAZ during its operation, leads to a decrease in the average delay value. The advantages of the proposed algorithm in
comparison with the existing ones are to ensure the redistribution of the bandwidth of the network resources by integer units and
taking into account the possibilities of the hyperconverting platform and physical channels of communication, on the basis of
which a network of virtual communication channels is built.

Keywords: virtual communication channel; hyperconverting system; bandwidth; information flow.
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