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Jep:xaBHUI YHIBEpPCUTET TeJIeKOMYHiKaIiii, Kuis

BU3HAYEHHA I{PMTVI.-'PIiB onTUMI3ALI 419 CUCTEMU KEPYBAHHA
IHOOKOMYHIKALIAHOW MEPEXEID CELIASIbHOIO NPU3HAYEHHA

HOi THYY4KOCTi, 3aTPHMKH Ta BapToCTi.

arnbHa onTumi3auiq.

Onucano metog 6ararokpuTepianbHoi onTHMi3ayii cHCTEMH KepyBaHHA iH(hOKOMYHIKayiliHOW Mepeelo cneyianbHo-
ro npu3nayenns. 06rpyHToBaHo BHOIp 30BHIWHIX napameTpiB cHCTEMH KepyBaHHA, KPHTHYHUK 3a CYYaCHHX YMOB: Kilb-
KicTb iHthopmayii, 3aTpuMKa, MHBYYICTb, (HYHKYIOHaNbHa rHYYKicTb, BiporighicTs Ta Bapticts. Haronowexo npo notpeby B
06’cAHaHHI cynepeynMBHX KPHTEPIIB, 30KpeMa KinbKocTi KepyBanabHoi iHglopmauyii, BiporigHocTi, HBYYOCTI, (hyHKYiOHANb-

KniouoBi cnoea: cructema kepyBaHHs iH(DOKOMYHIKALHOK Mepexelo crewianbHOro NpuaHadeHHs; KpuTepii skocTi; GaraTokpuTepi-

Bemyn

CraHoM Ha CLOTOHI, 6epyun 10 yBaru peasii BifitHu
B KpaiHi Ta MepCHeKTUBU PO3BUTKY CUCTEMU Kepy-
BaHHA iHPOKOMYHiKaIillHOI0O MepesKeio CIieliaJabHO-
ro npusHaueHHa (CKIMCII), mo:xkHa cTBepaKyBaTu
PO HASBHICTL CTiMKOI TeHAEeHI[il 3pocTaHHA 00CATY
Ta IOJINIIeHHS SKOCTi TeJeKOMYHIKaIiiHUX II0-
cayr, Io0 HajxaoTbecda. lle 3yMoBIIOE 30iJbIIeHHS
KiJIBKOCTiI Ta SIKOCTi KepyBaJibHOI iH(popwmarii, 1o,
3i cBOTO OOKY, IPU3BOIUTH 10 HEIIPOIOPI[iAHOTO PO3-
pocrauusa came CKIMCII y ckyiazni ingokoMyHiKaIi-
HoI cuctemu. Onucana TeHAEHIis 3yMOBJIIOE ITOTPE0Y
B OIITHMi3allii cucTeMu KepyBaHHSA y CKJIaAi iH(POKO-
MYHiKaIlilfHOl CHCTEeMU CIIeI[iaJIbHOTO IPU3HAUEeHHA.
s poss’sszanHs Iiel 3ajaui mMOTPiGHO BU3HAUUTU
Kpurepii ontumizarii giaa CKIMCII.

VY cyuacHili HAyKOBill JiTepaTypi nuTaHHA BUGOPY
KpUTEpiiB onTuMisallii 11 pisHUX TeXHIUHUX 3amau
posraaganucda B [1-6]. B [1] npuzginzeno ysary Bu6o-
Py KpUTEPiiB omrTuMisallii A1 BUPIiIIeHHA JIOTicTHY-
HUX 3amad. ¥ [2-4] mocaimkyBanaucs muTaHHsa Bubo-
Py KpPUTEPiiB onITUMizaIlii /I TeJIeKOMYHiKaIliiHIX
cucteM. HesBarkarouu Ha JOCTATHLO BEJIMKY iCTOPiro
posSTIAAY TMHUTAHHSA BUOOPY KpuUTEpiiB omTmmisairii,
IJIS CUCTEMH KepyBaHHSA iH(POKOMYHiKaIiilHOIO Me-
pe:kero CHeliaJbHOTO IPU3HAYEHHS € XapaKTepHi
0COOJIMBOCTI, IO 3YMOBJIIOE AKTyaJbHICTH aHAJI3y
IIbOTO MUTAHHS caMe B KOHTEKCTi poO0TY BU3HAUEHOI
cucremu. OT:Ke, METOIO CTATTi € BUSHAUEHHSA KPUTeE-
piiB ontumizarii gima CKIMCII.

OcHo6Ha wacmuHa

VY cyuacHux peasiax BittHu B kpaini CKIMCII mo:ke
OyTH cCXapaKTePU30BAHO TAKUMU BJIACTUBOCTAMU:

® BeJIMKOI0 YaCTKOIO CUCTeMU KePYBaHHA Y CKJIAAl
Bciel inokoMyHIKaIITHOI cucTeMu;

® BeJINKOIO KiJIbKicTIO Ta riimbuHO0 (PYyHKI[IOHATIb-
HUX MOYKJIUBOCTEI;

® IiABUIIIEHUMY BUMOTaMH J0 3a0e3IeUeHHsT KOMII-
JIEKCHOTO 3aXMCTy iHGopMaIlrii 3a yMoB BifiHH’;
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® BIICOKOIO CKJIAJHICTIO;

® IiABUIIIEHNMU BUMOTaMU 10 3a0e3IlleueHHs IIpa-
Ie3JaTHOCTI Ta HaAiMHOCTI 3a YyMOB HaMarauHs yMUC-
HOTO IIOIIKOM:KeHHA 3 00Ky Bopora;

® KOHKYPEHTO3JaTHICTIO;

® BICOKOIO YYTJHUBICTIO 10 TOMUJIOK 38 YMOB HasB-
HOCTi YMUCHUX 3aBaj;

® BICOKOIO POBTAJYKEHICTIO CTPYKTYPH;

® HAABHICTIO B3a€MO3B’A3KIB (PYHKI[IOHAJIBHUX
0JIOKiB K Ha OJHOMY iepapxiunomy piBHi, Tak i Mixk
HUMU;

® MOAYJILHICTIO Ta HAABHICTIO MOYKJIMBOCTI olepa-
THUBHOI 3MiHU 3a7la4, CTPYKTYPH Ta CKJIAAY CUCTEMU B
MMOJIBOBUX YMOBaX.

Haseneni xapaxkrepHi odnaku CKIMCII mosBouis-
IOTh BBasKaTu ii «BeJUKOIO cucteMoro» [2; 3]. Hua
TaKOl «BEJUKOI CHCTeMH» aKTyaJbHUM IIOCTA€E IIU-
TaHHA 11 omTuMisalii. OnTuMmisallis Moxke posTisaaa-
THCA AK ONTUMIi3allifg caMoro IpoIlecy MPOEKTYBAHH A
CKIMCII, Ttaxk i ax omTumisaiisa (QpyHKI[iOHyBaHHS
CKIMCII. BusnaueHi HampAMH onTuMmisarii € 3a-
JexHUMU onuH Big omgHoro. CupoexroBana CKIMCII
MaTuMe IIOKa3HUKU SAKOCTi, 3aJiesKHi Big dAKocTi
po3pobJeHHs, BUTPAUeHUX PecypciB Ta yacy, ToOTO
BiT OmITMMAaJBHOCTI IIpOIleCcy NPOEKTyBaHHA. Bog-
HOUac BUTPaUeHi pecypcu Ta 4Yac Ha MPOEKTYBAHH
CKIMCII 6yayTh iCTOTHO 3ajIeKaTH Bif OUiKyBaHUX
mapaMeTpiB SKOCTi cUCTEeMU.

3 oruAny Ha TO (PaKT, IO OIMTHUMI3yBaTH OIPa3y
CKIMCII Ta mpoliec il TPOEKTYBaHHA € CKJIAIHOIO
TeXHIUHOI0 3a/jaueio, OOMEKHMMOChH PO3TJIALO0M JINIIIE
ontumisarii pyrkmionysauua camoi CKIMCII.

Posp’asannam sazaui omrumizarii CKIMCII nma-
suBatuMeMo npoiec cuHTedy CKIMCII [6]. CyTrTio
miel 3azayui € 3HaXOAKEeHHA CUCTeMU KepPyBaHHsA, AKa
BuOMpae HaWKpaIllli 3HAUEHHs IIOKAa3HUKIiB SAKOCTi 3
MOMKJINBUX, TO0TO mpuBoauTh CKIMCII 10 onTuMasinh-
HOTO cTaHy. ¥ IpoIleci cuHTe3y Mae OyTH BPaxXOBaHO
3HAUEeHHA BCiX ITOKA3HUKIB SAKOCTi, AKi posriana-
IOTBCA B CUCTEMi, 30KpeMa i (piHaHCOBO-eKOHOMIiUHi.
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Cunures CKIMCII mosxe BigOyBaTucsA 3 OTJIALY OJ-
pasy Ha Kigbka KpuTepiiB AKocCTi, AKi CTaHOBIATH
BEKTOD KpuTepiiB axocti K(k,,k,,...,k, ). Takuii cuu-
Te3 OyAeMo Ha3uBaTU BEKTOPHUM. SIKIIO mpoliec CUuH-
Te3y CKIMCII 3xificHioeThbcA JHIle 3a OSHUM i3 II0-
Ka3HUKIB AKOCTI k;, TO TAKUI CUHTE3 € CKAJIAP-HUAM.

Axmro cuares CKIMCII 6yae 6paTu o yBaru ime it
(GiHaHCOBO-eKOHOMIiUHi ITOKa3HUKM, TO MOr0 BBasKa-
THUMEeMO TJI00aJIbHUM BeKTOpHUM. Ilif uac sgificHeH-
HS TAKOTO CHHTe3y OyzeMo 3abe3mmeuyBaTH OJHOUYAC-
HHUHN MiHIiMyM (MakcHMyM) yCiX yBeIeHUX KPUTEPiiB
ONTHMAaNbHOCTI @,(x) mua k = 1,2,...,s Ta KepyBaJIb-
HUX 3MiHHUX X. 3apaju BpaxyBaHHS BCiX B3aeMoOCy-
mepewInBUX KPUTEPiiB Ta OTpUMaHHSA BiAmoBigHMX
KepyBaJbHUX 3MIiHHUX X, OyJIeMO BUKOPUCTOBYBATHU
BEeKTOPHUHA KpuTepiii Q(x) = [Q(x),...,Q(x)] nua
aHaJi3y, I0 i € CyTTIO PO3B’I3aHHA 3aJaui BEKTOPHO-
T0 OIITUMAJLHOT'O CUHTE3Y.

Y mexkax 1iel sagaui BubupaTuMeMo KepyBaJbHI
3MiHHI X 3 OKpecJieHOl 30HU BU3HAUEHHSA 3 METOIO 3a-
OesIeueHHA HAaWKpPAaNol BeKTOPHOI XapaKTepPpUCTUKHU
Q(x) (minroBoi pyukIii @(x)) CKIMCII. 3agauy Bek-
TOPHOT'O CHHTE3y MO:Ke OyTU 3BeleHO 0 PO3B’ A3aHH
eKCTpeMaJbHOI 3amadi 3 (QyHKIlielo 0araTbox 3MiH-
"Hux. IIpuyomy Bamava Ha BigIIyKaHHA MiHiMyMy
dyHKII Moke Jilerko OyTu IepepobJieHa Ha 3amauy
3HAXOMKEeHHA 11 MaKCUMyMy.

Or:xe, OyZeMo IITyKaTu BEKTOP KepyBaJbHUX 3MiH-
HEX X = (X;,Xg;..., X)) IJIA KOXKHOTO 3 BUODAHUX KPU-
Tepie @,(x),RQ4(x),...,Q,(x), 3abesneuyoun B TaKuii
cmoci6 mimimanbHe (a00 MaKcuUMaJbHE) 3HAYEHHS
BEKTOPHOT'O KPUTEPiio:

Q,=Q(x;,xy, ...,x,), i =1, 2,...,n;
y pasi BUKOHAHHSA YMOB:

gj(xl,xz,...,xn)z 0,j=1,2,...,n,
Je g. — oOMerKeHH4.

Hna CKIMCII BusHaumMo Taki 4aCTKOBi KpuTepii:

Q,(x) — QyHKIiA, AKA XapaKTepusye HaAIAHICTH
po6oTu cucTeMU KepyBaHH;

Q,(x) — dyHKIiA, OI0 XapaKTepusye 3aTPUMKY
nporiecy kepyBaunua B CKIMCII;
Q5(x) — dyHKIiA, AKa XapakTepusye KilTbKicTb

irdopmariii, mo mupkyaoe B8 CKIMCII gisa sabesme-
YeHHS BU3HAUEHOI MHOMKUHU IIOCIYT;

®,(x) — QyHKIiA, 1[0 XapaKTepu3ye BiporigHicTs
irgopmMmariii, 1o nepegaeTbCA;

Q;(x) — dyHKUisA, 110 XapaKTepu3ye BapTiCTHI 1m0-
rasuuxku CKIMCII;

Q4(x) — (yHKIiA, 110 XapaKTepU3ye MOKA3HUKH
sxkuByuocti CKIMCII;

Q.(x) — QyHKIHiA, AxKa xXapakTepusye (QyHKILiO-
"HaubHy rHyuKicTs CKIMCII, To6TO 3maTHiCTL 70 MO-
IyJILHOCTI Ta OTIepaTUBHOI 3MiHU 3a7ad.

V¥ pasipoaB’asyBanusa sagauiontumisariii CKIMCIIT
3a IKMMOCH OJHUM i3 IleperiueHnX KPUTepiiB OepeTnb-
csd 10 yBAru TiJIbKU OAWH KpUTePili. SHaUeHHA iHIITUX
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KpurepiiB 6epyThcsa i3 BU3HAUYEHOTO AiamasoHa [IO-
TYCTUMUX 3HAUEHb.

3 oriaamy Ha B3aEMOCYIEPEUJMBICTH BU3HAUE-
Hux KpurepiiB sxocti CKIMCII oxHOoKpuTepiaabHe
PO3B’A3aHHA 3a/]aUi CHHTE3Y He € ONTUMAJIbHIM.

Tak, xpurepit €, — «HagifiHicTs poboTu cucTe-
MF KepyBaHHA» CylePeYuTh KpuUTepito @, — «Bi-
porigHicTh iH(opwmarii, 1o mepegaeTbcsa». Makcu-
MaJibHe BpaxXyBaHHS KOKHOTO 3 KpuTepiis @, — @,
CYTIepeuuTh KPUTEPilo @, — «BapTiCHUN MOKAZHUK
CKIMCII».

3asHaunmo, 110 BekTopHuil cuuTed CKIMCII He €
ONTUMAJBHUM [AJS KOMKHOTO OKPEMOTO 3 BHOPAHUX
YaCcTKOBUX KpUTepieB. BogHouac BiH € KoMIpoMicHIM
BUPIIIeHHAM /I MiJTH0BOI GYHKINIT Q(x) 3aragom.

OnTuMasibHICTh IibOBOI (yHKIEI @Q(x) mOasa-
rae TaKoXX y TOMY, IIf0 He MOJKHA JaJIi 3MEHIITyBaTU
(30inbITyBaTH) 3HAUEHHS OJHOTO 3 YAaCTKOBUX KpHU-
TepiiB, He 30iabITy0OUM (He 3MEHIITYIOUM) 3HAUEHHS
iHINIMX YaCTKOBUX KPUTEPiiB 3 MHOKMHU BUOPAHUX.

A BusHaueHHA BEKTOPHOTO KpuTepito @Q(x) 1mo-
TPi6HO epelTH Bix 3a7jadi BEKTOPHOI onTuMisaIii go
3agaui HexiHiMHOI onmTuMisariii 3i cmeriasbHO chop-
MYJIBOBAHOIO I[1JIbOBOIO (DYHKITi€I0:

Q(x) = P[Q,(x),Q,(x)...,Q (x)], i=1,2,...,n.

HinpoBy QyHKIiII0O Q(X) BBAKATUMEMO y3arajabHe-
HUM KPUTEPIEM Y MerKaX po3B’A3aHHA 3a7ja4i BEKTOD-
"oro cuuTe’dy CKIMCII, a nporec il 3HaXOAKEeHHA —
00’efHAHHAM BEKTOPHOT'O KPUTEPil0 ONTHMMAJIBHOCTI
CKIMCII.

Icaye KinbKa cmocobiB 00’eqHAHHSA YAaCTKOBUX
kpurepiie CKIMCII gnsa oTpuMaHHA iHTErpaJbHOTO
y3araJJbHeHOTO KPUTepiio, 10 JACTh MOYKJINUBICTE pe-
amigyBaru ruobanbpuuil cuaTes CKIMCII i3 BpaxyBaH-
HAM yciX BUOPaHUX YaCTKOBUX KPUTEPiiB cucTeMu.

Bucnosxu

OT:xe, y CTAaTTi POSTJISHYTO METO OaraToKpuTepi-
aJIbHOI onTuMi3allil cucTeMu KepyBaHHA iHPOKOMY-
HiKaIiiiHOI Mepe:Kel CHelliaJbHOro NPU3HAUEHHS.
Onwucano 3oBHinrHI napamerpu CKIMCII, kputuusi
3a CyJyacHUX YMOB: KifbKicTh iH(hopMmariii, saTpumMka,
JKUBYUYiCTh, PYHKI[iOHAJIbHA THYYKiCTh, BiporiguicTs
Ta BapTicTh. Harosomnieso mpo morpedy B 06’ eTHAHHI
CcylepeuwinBUX KPUTEPiiB, 30KpeMa KIiJIbBKOCTI Ke-
pyBasibHOI iH(popMAaIlii, BiporigHOCTi, KMBYYOCTI,
(GYHKI[IOHATBHOI THYYKOCTi, 3aTPUMKH Ta BapTOCTi.
ITokasaHo mepeBary BUKOPHCTAHHSA OaraTOKpUTEpi-
anbHOI onntuMmisalii CKIMCII nmopiBHAHO 3 OZHOKDU-
TepiaabHOIO.
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0. V. Getmanets, A. G. Zakharzhevskyi
DETERMINATION OF OPTIMIZATION CRITERIA FOR A SPECIAL-PURPOSE INFOCOMMUNICATION NETWORK
MANAGEMENT SYSTEM

As of today, taking into account the realities of the war in the country and the prospects for the development of the special-purpose
information communication network management system, it is possible to assert the presence of a stable trend of growth in the volume
and improvement of the quality of telecommunication services provided. This leads to an increase in the quantity and quality of control
information, which, in turn, leads to a disproportionate growth of the special purpose information communication network management
system itself. The described trend determines the need to optimize the management system as part of a special purpose information
and communication system. To solve this problem, it is necessary to define the optimization criteria for the management system of a
special purpose information communication network.

The characteristic features of the special purpose information communication network management system given in the article allow
it to be considered a "big system". For such a "big system" the question of its optimization becomes urgent. Optimization can be consid-
ered both the optimization of the control system design process itself and the optimization of the operation of the control system. The
determined directions of optimization are dependent on each other. The designed special purpose information communication network
management system will have quality indicators that depend on the quality of development, resources and time spent, that is, on the
optimality of the design process. On the other hand, the resources and time spent on the design of the control system will significantly
depend on the expected quality parameters of the system.

There are several ways to combine the partial criteria of the control system to obtain an integral generalized criterion, which will
make it possible to implement a global synthesis of the control system taking into account all the selected partial criteria of the system.

Thus, the paper presents a method of multi-criteria optimization of the management system of a special purpose information com-
munication network. The external parameters of the special purpose information communication network management system, which
are critical in modern conditions, are described: the amount of information, delay, survivability, functional flexibility, reliability and cost.
The need to combine conflicting criteria such as the amount of control information, reliability, survivability, functional flexibility, latency,
and cost is emphasized. The advantage of using multi-criteria optimization of the special-purpose information communication network
management system compared to single-criteria optimization is shown.

Keywords: control system for a special-purpose infocommunication network; quality criteria; multicriteria optimization.
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