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Anomayia—Po3rnsiHyT0 3a7a4y onTUMi3amii TOMOJOriYHUX
CTPYKTYp TPHPiBHEBHX IEHTPAJi30BAaHMX KOPHOPATHBHHX
KOMII’I0TePHUX Mepex 3a MHOKHHOI0 NMOKA3HUKIB.
3anponoHoBaHO MoAuQiKalil0 MeToay CHPAMOBAHOIrO mepedopy
3 BUKOPUCTAHHAM aJUTHBHOI QyHKIUII 3arajibHOI KOPHCHOCTI.

Abstract—The problem of optimization of topological
structures of three-level centralized corporate computer
networks on a set of indicators is considered. A modification of
the method of directed search using the additive function of
general utility is proposed.

Knrouosi cnosa—kopnopamusna Komn’iomepna mepedica,
mononoziuna cmpykmypa, 6a2amoxKpumepiaibHa ORMumizayis.

Keywords—corporate computer network, topological structure,
multicriteria optimization.

I. Bcryn
Iponecn ONTHMI3allil CyJ4aCHHX KOPHOPaTHBHUX
komm’rorepHux Mepex (KKM) mnepenbauarots iTepariiine
pO3B’s3aHHA  3ama4  IX  CTPYKTYpPHOI,  TOIOJOTIYHOI,

napaMeTpUYHOl Ta TEXHOJIOTIYHOI onTuMizamii. Taki 3amadi
MaroTh KOMOIHATOPHHI XapakTep, TICHO TOB’sA3aHi Mk c00010
3a BXIIHUMHU 1 BHUXIJHUMH JaHUMH Ta PO3B’SI3yIOTHCS 3a
MHOKHHOI0 (DYHKIOHATBHMX i BapTiCHUX TMOKA3HUKIB. IX
CIUTBHE PO3B’A3aHHSA JIO3BOJISIE TOKPAIIyBaTH IPOEKTHI
pillIeHHs1, TIPOTE MPHU3BOAUTH JI0 MPOOIEM 00UNCIIOBAILHOTO
Xapakrepy.
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3aranbHa 331a4a BUOOpY HaMKpaIoro BapiaHTy moOy 0BU
KKM mosxe 6yTu nogana y Burisii [1]:

OrJia1 CYY4ACHOT'O CTAHY ITPOBJIEMHA

s° =arg max P(T.R,G,A), (1)

Je S - MHOXHHA JOMYCTUMHX BapiaHTIB MOOyIOBH
Mepexi; P - ckamipHa omiHKa BapiaHTta; T - THIH
eneMeHTiB; R - apxiTekrypa mepexi; G - Tomosoris Mepexi;
A - TexHonorist QYHKI[IOHYBaHHS MEPEKI.

Hdus po3s’sizanHs 3amad Buny (1) po3poOneHi TodHi Ta
HaOIKEHI METOTM ONTHUMI3AIlii 32 MOKa3HUKOM BUTpaT [2-3].
Touni Meromu uepe3 BUCOKY OOYHCIIIOBAIBHY CKJIQIHICTB
3aCTOCOBYIOThCS Y 33/1a4ax 3 BiJHOCHO HEBEJIMKOIO KUIBKICTIO
exeMeHTiB. TOYHICTE HAOIMKEHHUX METOJIB ONTHUMI3alli, 1o
BUKOPHUCTOBYIOTh 1/1€i CHpPSIMOBAaHOrO mepedopy, Moxe
PETYIIOBAaTHCh Yy 3aJIEKHOCTI B PO3MIPHOCTI 3amavi Ta
MOTY)KHOCTI BHUKOPHUCTOBYBAaHMX OOYHUCIIOBATIBHUX 3aco0iB
[4]. HeoOxinHicTh 1 IBUILIEHHS (byHKIIOHATLHUX
XapaKTEepUCTUK ICHYIOUMX MeEpeX, €KOHOMIii BUTpaT Ha iX
CTBOPEHHS # eKCIUTyaTallifo OOYMOBIIOIOTh aKTyaJbHICTh
3aBlaHb PO3POOKK e(PEKTHBHUX METOJIB ONTUMI3aIii IX
TOTIOJIOTIYHUX CTPYKTYp 32 MHOXXHHOIO (YHKIIOHATBHHUX 1
BapTICHUX TOKa3HHKIB.
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3a pe3ynbTaTaMHd CHUCTEMOJIOTIYHOTO aHami3y 3amadi (1)
BUSIBJICHO, IO apXiTekTypa Mepexi R Bu3HauaeTbcs Ha
MHOXXHHI JOIyCTUMHX BapiaHTiB MOOYAOBH S 332 MHOXXHHOIO

PE3VJILTATU JJOCJIJPKEHH

qacTKoBUX KpuTepiiB K,(S)— extr, i=1,m (omepaTuBHiCTS,
seS

HAIHHICTD, )KUBYUICTh, EKOHOMIYHICTh TOIIO) 3 YpaXyBaHHIM
TUMIB eJeMeHTiB T , Micup ixHboro posramyBaHHi G i
TeXHOJIOTiT pyHKIIOHYBaHHS A':

2

ki(s)—>extsr, i=1,m.

3 ypaxyBaHHSIM HalpsMKIiB O0akaHOT 3MiHH XapaKTEepUCTHK
Mepexi i oOMexeHb, 10 BHUCYBAIOTHCS 0 HUX, 3amady (2)
MOJIaMO y BUIIISAI:
k,(s)—min, k,(s)<k],

seS

kz(s)—>misn, k,(s)<Kk;,

. (3)
k3(s)—>masx, ky(s)=k;,
k(5) > max, k,(s)2k},
Se.
e k;, k;, k;, k: - TpaHWYHI 3HAYEHHS [OKA3HHUKIB

BUTpaT Ha Mepexy K,(S), 1l omeparuBHOCTi (WBHAKOZIT)

k,(s), Haniiinocti K,(S) ixuBydocti K,(S).

YacTkoBUMHU BHMNagkamu 3anadi (3) € 3amavi ontumizanii
KKM 3a oanuM, [BOMa 4YM TpbOMa I[OKAa3HUKaAMU

ki(s)— es)itsr B yMOBax BinoBisux oomexens K (s) <k .

Jist cKaJsIpHOT OIIIHKM SIKOCTI BapiaHTiB MOOYZAOBH MEpexi

y paMKax Teopii KOPHCHOCTI BHKOPHUCTAEMO AIUTHBHY
3rOPTKY YaCTKOBUX Kputepiis [4]:
m

P(s)=2 4&(s) @
i-1

e A, i=1,m - Barosi koedimientu kputepiis K (S),
420, A=t é(s):[%j © ymeais
i=1 i K

KOPHCHOCTI 4acTKoBoro kpurepito K(S); ¢; - mapamerp,
. N
BHAY 3anexHocTi (niHiiiHa, onykna uu Burnyta); K (S), K,
ki - BiamoBimHO MOTO4YHE, HAaWKpalle Ta Hairipiie 3HAYEHHS
9acTKOBOTO Kputepito k; , i=1,m.
Toni 3amada BUOOpPY HaWKpamioro 0araTOKpHUTEPiaIbHOTO

BuOopy Bapianty mnoOynoBu KKM moxe Oytu mojana y
TaKOMY BHUTJISI:

P(s)= Y A& [k(s)], k(s)=()K;, i=Im. (5)

Jis  BuU3HAUCHHS BaroBUX KOE(IiLiEHTIB  aJUTUBHOL
3rOPTKH 4acTKOBUX KpuTepiiB (4)-(5) MoXHaA CKOPHCTATUCH

CKCIePTHUMU METOJaMH Y METOJOM  KOMIapaTOpHOI
imeHTudiKarii.
AHami3 3aJeKHOCTEH 3HAYCHb YACTKOBHX KpPUTEPIiB

k,(s), ky,(s), i k,(s) Big ximpKkocTi By3;miB y Mepexi U
[ 21U 1
3HadyeHHs U,

J103BOJIUB BUABUTH FpaHI/IHi l'[i)IMHO)KI/IHI/I

SE
KIJIBKOCTI  BY3JIIB  MeEpexi, ITCHs SKOr0 3HAYeHHS BCIX
YaCTKOBHUX KPHUTEPIiB MOTipuryroTscs [4].

e(PCKTHUBHHUX BapiaHTIB BiAmoBinae

Ilomyk Halikpamoro
BU3HAQUEHUX  TPaHMULAX

Bapianty mobymoBu KKM y
kinekocti  By3miB  [1lu.. ]
NPOMOHYETHCSL  3IMCHIOBATH  METOJOM  CIPSIMOBAHOIO

niepeGopy abo eBosoItifiHIM MeTomoM [1, 5].

Eomoniitnuii  Meton (Ha  BIAMIHY  BiJl  METOAY
CIPSIMOBAHOTO TIepedopy) peani3yeThbes MOCTIHHUH MOMIYK Ha
BCilf MHOXWHI MOXJMBUX 3HaueHb KIUJIBKOCTI  BY3JIB
1<u<u,, . 3a paxyHOK LOro MeToJ HalOyBae nepeBar 3a

MOKa3HUKAMU 4Yacy pO3B’S3aHHs 3a/a4i 1 TOYHOCTI Han
MeToJaMM Kjactepusaiii Ha ocHOBi K-means i momyky 3
3aboponamu (Tabu Search) [5].

IV. BUCHOBKU

3anpornoHOBaHO METOJ PO3B’sI3aHHs OaraToKpUTepialbHOT
3aadi ONTUMI3allil TOMOIOTIYHAX CTPYKTYP LEHTPali30BaHUX
tpupieHeBux KKM. Ha BimMiHy Bijg BiIOMHX METOIB, IIO
pealizyioTh TOBHUH abo chpsMOBaHH mepebip BapiaHTIB 3a
KUTBKICTIO 1 MICIFIMH PO3MIICHHS BY3JiB, CBOJIOIIHHUN
METOJ 3IiMICHIOE NOIIYK OJHOYAaCHO Yy BChOMY Jiala3oHi
MOXIIMBOI KUIBKOCTI By3iniB. lle 103BoJisie 3HU3UTH YacoOBY
CKJIAJHICTh TPOLEAYPH MOIIYKY pillleHb, L0 € OCOOJIHBO
Ba)XXJIMBUM TP pO3B’s3aHi 3a/1ad BEJUKOI PO3MIPHOCTI.
3anponoHOBaHHUI METOJ MOKHA TaKOX BUKOPUCTOBYBATH IIPH
PO3B’si3aHHI 3a1a4y onTuMizanii iHGopMaLiitHUX, JOTICTHYHUX
Mepex, IHIIMX TEePUTOPIAbHO UM MPOCTOPOBO PO3IMOIIICHUX
cucTeM OOCIYrOBYBaHHsSI y MpoOlecax iIXHbOTO NPOEKTYBaHHS,
IUIAaHYBaHHS PO3BUTKY YU PEIHKHUHIPUHTY.
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