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AHANI3 HEYITKOT CUCTEMU NIATPUMKU NPUAHATTSA PILLEHD ANSA IHKEHEPA
NMPOEKTYBAJIbHUKA KOMITIOTEPHUX CUCTEM

Y cmammi npedcmasneno aunaniz meuimxoi cucmemu niOMPUMKY NPULHAMMS pDiuleHb OISl [HoICeHepa
npoexmyeanvhuxa komn'tomepuoi cucmemu. O62060peHo KNIOYOBI NONONCEHHSA, WO CMOCYIOMbCA OAHOT
npobnemuoi obnacmi. Y x00i nanucauusa cmammi, agmopamu pospobiena 6aza 3Hans, Ha NIOCMA8I AKOI,
3a donomozoio cepedosuwa npozpamyeanns Matlab nakema FuzzyTECH, 6yna nanucana npozpama, axa
IIIOCMPYE 3aNeAHCHICMb 3aMPUMKU 8I0COCUSHATY 810 THUUX BANCTUBUX NAPAMEMpi8 KOMN'tomepHoi me-
peoici (KinbKicmb 8y371i8 6 Mepedici, NPONYCKHA 30aMHICMb KAHALY, WeUuoKicms nepeoayi cuenany). Ha ni-
dcmagi yiei npozpamu, noby008aro 8iON0BIOHI epagixu i 3p00aeHi BUCHOBKU, WO CIMOCYIOMbC OOYLIbHO-
cmi 3acmocy8anHs 0aHo20 Memooy Ha npakmuyi. Taxkooc 8i03HayeHi nepesacu HeYimKux cucmem niom-
PUMKU RPULTHAMMA PIlUEeHb - 6DAXYEAHNS OYMKU eKcnepma i 30amuicms 00 CAMOHABHAHHS.

Knrwowuoegi cnosa: cucmema niompumku npuiiHAmms piiens, iHJICeHep NPOeKmyB8albHuK, MumM4acosa 3a-
MpUMKa, NPONYCKHA 30amHuicmb, 6A3a 3HAHb, 00BIUCUHA KAHATLY 38'A3KY, WEUOKICTb nepeoayi naKemis,
eKxchepmmua cucmema.
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AHAINN3 HEYETKOW CUCTEMbI NOAAEPXKU NPUHATUA PELLEHUA ONA UHXE-
HEPA NMPOEKTUPOBLUUKA KOMIMbIOTEPHbLIX CUCTEM

B cmamve npedcmasnen amnanuz neuemxou cucmemvl HOOOEPIHCKU NPUHAMUSL peuleHUll O UHMICeHepa
npoexmuposuura Komnviomeprou cucmemuvl. O2080pensl Ki0yegvle NOJONHCEHUs, Kacarowuecs 0anHou
npobemuol obaacmu. B xode nanucanusi cmamou, agmopamu papabomana 6a3a 3HaHull, Ha OCHOBAHUU
KOMOpOoU, ¢ nomowwto cpedvl npocpammuposanus Matlab naxema FuzzyTECH, Oviia manucana npo-
2pamma, WIOCMpupyowas 3d8UCUMOCMb 8DEMEHHOU 3A0ePHCKU 8UOEOCUSHANA OM OPYeUX 8ANCHBIX Na-
PaAMempos KOMNbIOMEPHOU cemu (KOIUYecmso Y3108 8 Cemu, NPONYCKHAsL CHOCOOHOCMb KAHAd, CKO-
pocmy nepedauu cueHana). Ha ocnosanuu 3moii npozpammvl, HOCHMpOeHsbl COOMEemcmayoujue spaguxu
U coenamvl 8b1600bl, KACAIOWUECS YeNecO0OPAHOCTNU NPUMEHeHUs 0aHHO20 Memooa Ha npakmuke. Tak-
JKIce omMeyeHbl NPeuMyuecmsa HeyemKux CUcmem noO0O0EPIHCKIU NPUHAMUS PEUeHUl] — YYyem MHeHUsl IKC-
nepma u cnocobHOCMb K camoobyueHuro.

Knrouesvie cnosa: cucmema nodoepicKu NPUHAMUA PEUEHUN, UHHCEHED NPOEKMUPOBUWUK, 8DEMEHHAs
3a0epoicka, NPONYCcKHAsA CHOCOOHOCMb, 06A3a 3HAHUU, OTUHA KAHANA C8A3U, CKOPOCMb nepedayu naKkemos,
9KCNEepmHAs cucmemd.
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BBEJEHHS

B nmammii wac cucteMH TiATPUMKH TPUHAHATTS
pimens (CIIIIP), BuKOpuCcTOBYBaHI B OaraTbox BHPO-
OHMYMX 1 coliajbHUX cdepax, AO3BOISIOTH ICTOTHO
NPUCKOPUTH Tpoliec BUOOPY HAaWKpaIloro ympaBiliH-
CBKOTO PILIEHHS, TOMY TeMa JIOCHI/PKCHHS € aKTyalb-
HOW. Y JaHiif CTaTTi aBTOPU BKA3aldW HEJOJIKH, BiIac-
tuBi kiaacuuauM CIIIIP i 3anpornonyBany, sk ajabTep-
HATUBY TPOEKTYBAILHUKY KOMI'TOTEPHOI Mepexi,
HEUITKY EKCIIEPTHY CHCTEMY Ul PO3PaXyHKY 3aTPHM-
ku iHQopmarrii.

© M. C. ConodosHuk, O. M. AcnaHos, 2014

OCHOBHI TOJIOKEHHSA

ExcrieprHoro cucremoro (EC) HasuBaroTh 00-
YHCIIOBAIEHY CHCTEMY BUKOPUCTAHHS 3HAHb EKCIIEp-
Ta 1 MpoUEeAyp JIOTIYHOTO BHCHOBKY ISl BHPIIICHHS
mpoOJyieM, sIKi BHMAraroTh IPOBEICHHS EKCIICPTHU3H,
0 J03BOJISIE JIATH MOSICHEHHS OTPUMAaHUM Pe3yibTa-
tam. EC Boisogie 37i0HOCTIMH 10 HAKOIUYEHHS
3HaHb, BHJAYy PCKOMCHMAIIN 1 MOSCHCHHIO OTpUMa-
HUX PE3YJIbTaTiB, MOMJIMBOCTAMH Moaudikamii mpa-
BWJI, TiAKa3KH TPOMYIICHUX EKCIIepTOM YMOB, "Be-
neHHs" MeToro a6o manumu. EC BiApi3HIIOTH HACTYTI-
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HI XapaKTEepUCTHKH: IHTENEKTYaJbHICTh; IPOCTOTA
CHIJIKYBaHHS 3 KOMII'FOTEPOM; MOXKJIMBICTH HApOIIy-
BaHHSI MOIYJIB; iHTerpamisi HEOTHOPITHUX IaHUX;
3IaTHICTH JJO3BOJNY OaraTOKpHUTEpiadbHHUX 3amad Hpu
00mixy mepesar OIIP; po6oTa B peampHOMY Yaci; J0-
KYMCHTAJIBHICTh, KOH(]imeHMiiHICTh; yHi(iKOBaHa
(opMa 3HAHB; HE3AIEKHICTP MEXaHI3MY JIOTIYHOTO
BHCHOBKY; 3aTHICTh MOSICHEHHS Pe3yJIbTaTiB.

B nanuit yac MOXHa BUAIIMTH HACTYIIHI OCHO-
BHI cepu 3acrocyBanHs EC: niarHoctuka, rmiaHy-
BaHHs], IMiTaIliifHE MOJCIIOBAHHS, MCPEANPOCKTHE
o0CTeXeHHs MiANPUEMCTB, odicHa IisUTBHICTb, a Ta-
KOX JIesKl 1H.

Onnak y tpaauuiiinnx B EC wyacTto BiacyTHS
MOJKJIMBICTh CIIIJIKYBaHHS 3 CHCTEMOIO Ha OJM3BKOMY
JI0 TIPUPOAHOTO MOBOIO 200 3a JOIOMOTOIO Bi3yaib-
HUX 3aC00IB, OCKITBKH B3a€MOJIiS 3 TAKOIO CHCTEMOIO
3MIHCHIOETBCS 3 BUKOPUCTAaHHAM MoBH Tumy [IPO-
JIOT.

BinpmicTe icHyrOUMX B AaHUH 4ac KOMI'IOTEp-
HHUX CHCTEM MIiATPUMKH pillleHb IPYHTYIOTHCSI Ha BH-
KopucTaHHi TexHouorii 6a3 manux (BJ]) i3 3actocy-
BaHHSAM CTaHJAPTHHX CHCTEM KepyBaHHsS 0azamu Ja-
Hux (CKB/I). Taxi cucremu ¢(akTHYHO BUKOHYIOTh
POJIb JIMIIIE CXOBHIIA iH(pOpMaIii. Y Kpaomy BHUIaI-
ky B/l mpencraBute OIIP Bimeorpamm (Tabmuii), B
AKX BKa3yeThCs IUIAH, (PaKTHYHMHN CTaH 1 BIAXMICHHS
B KepoBaHOMY mporeci. [IutaHHs BHpOOIEHHS Bapia-
HTIB pIlICHb 1 TUM OUTBIIE MPUHHATTS PIlICHb 3aJIH-
mraroteest 3a OINP 3 fioro oOMeKeHUMU MOXKITUBOCTSI-
M.

Li cucremMu Majlo KOPUCHI B HECTaHAAPTHHX,
OnepaTHBHUX BuMagkax. TyT Ha JIOMOMOTY MOXYTb
NPUATH IHTEJIEKTyalbHI CUCTEMH HIITPUMKH TPHIAH-
artst pimens (ICIIIP), 3naTtHi BugaBaTi He TaOJIMIIO
YHCell, @ PILICHHS - NOPaJH 3 HEOOXIHMUMU MOSCHEH-
HSIMU.

IcroTHUMH 1 HaHBaXKJIMBIIIUMH MOXKJIIHBOCTSI-
mu I[CIIIIP e:

1) oTpuMaHHS JIOTIYHHX BHCHOBKIB-PIIlICHb
(mix gac koucynpranii-mianoris 3 ICIIIP) 3 Bukopuc-
TaHHSIM HEUITKOI JIOTIKH,

2) OOIpyHTYBaHHS KOPHCTyBady, SK Came
OTPHUMAHO pe3yJbTaT Ta YOMY KOMIT'IOTep 3aJ1a€ Te Y1
iHIIIe TUTAaHHS B MIPOIIECi KOHCYIbTAIT;

3) wmaBuanns ICIIIIP nocsimy HaiGimemr rpa-
MOTHHUX KEPiBHHKIB, SIKE€ MOX€ 3/1IHCHIOBATHCS K MPH
MIPOEKTYBaHHI, TaK 1 IPHU €KCILUTyaTaIlil CHCTEMH.

BUPIILIEHHSA IOCTABJIEHOI 3AJIAYI 3A
JOIIOMOI'O10 ICHIIP

Posrasnemo mpukian. Ilpumyctumo, 1o ams
BUKOHAHHS ITPOEKTHUX POOIT 3 pO3pOOKH KOMITIOTEP-
HOI Mepexi HeoOXigHO BH3HAUEHHS dYacy 3aTPUMKH
MPOXO/KEeHHS Bimeocurranmy. Cucrema MiATPUMKH
NPUMHATTSA pillleHh BU3HAYANbHA IIeW AWHAMIYHUN
nmapaMmeTp JonoMaraTUMe po3poOHUKaM B IJIaHi TpH-
CKOPEHHS TPOIleCy MPOCKTYBAaHHS Ta aIMIiHICTpyBaH-
HS KOMIT'TOTEpHOT Mepexi [1, 2].

Buxoasuu 3 pekomenaauii [3, 4] aBropu mpo-
MOHYIOTh BUKOPUCTOBYBAaTH HEYITKMH HayKOBHH Mij-
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XiJI, 10 TO3BOJISIE BPaXOBYBATH 3HAHHSA 1 JOCBLI €KC-
MIepTiB PO3POOHKKIB 1 MEPEKEBHUX aJAMIHICTPATOPIB.

Ipomec po3podku wHewitkoi CIIIIP (HCIIIIP)
a6o inTenekryanpHOl (ICIIIIP) cxiramaeThest 3 AEKiTB-
KOX eTalliB, MepIIUM 3 SKUX € po3poOka 0azu 3HAHB
(ymoB).

VYmoga 1: AKIIO mBHAKICTH Iepenadi MakeTiB
HU3bKA I npomyckna 3xatHicTs kanary HU3bKA 1
nowxuHa kaHary MAJIA 1 kinbkicts By3niB MAJIA,
TO 3atpumka nepenaui Bineocurnary BUCOKA.

VYmoga 2: KO mBuakicTs nepenayi makeTis
HU3BKA I nporryckHa 3narHicts kanany CEPE/THS 1
noexuHa kaHary MAJIA 1 kinbkicts By3niB MAJIA,
TO 3atpumka nepenadi Bineocurnary BUCOKA.

Ymoga 3: AKIIO mBHAKICTS IIepeadi MakeTiB
CEPEJIHA I mponyckHa 3xatHicTs kaHary CEPEITHA
I nmorxuna xananmy CEPEIHA I xinbkicTs By3miB CE-
PEJHS, TO 3arpumka mepenmadi Bimeocurramy CE-
PEJIHAI.

Ymoga 4: AKIIO mBHAKICTH epeadi MakeTiB
CEPEJIHSI I npomyckHa 3natHicts kanany BEJIMKA
I nomxuna xanany BEJIMKA 1 kinbkicts By3niB CE-
PEJIHS, TO 3arpumka mepenaui Bimeocurnany CE-
PEJIHAI.

VYwmoga 5: KO mBuakicTs nepenayi makeTis
CEPEJIHA I mpomyckHa 3aatHicTh kaHary HU3bKA 1
nopxuaa kaHary BEJIMKA 1 kimekicte By3miB MA-
JIA, TO 3arpumka mepenadi Bimeocurnany CEPE]I-
HSL

Ymoga 6: AKIIO mBHAKICTH epeadi MakeTiB
BUCOKA I nponyckna 3aatHicTh kananty BUCOKA 1
nowxuHa kaHany BEJIMKA 1 xinekicte By3miB BE-
JIMKA, TO 3arpumka nepenaui Bineocurnaiay HU3b-
KA.

Ymoga 7: SIKIIO mBuakicTs nepenayi makeTis
BUCOKA I nponyckHa 3patHicts kanany HU3BKA 1
nowxuHa kaHany BEJIMKA 1 xinekicte By3miB BE-
JIMKA, TO 3atpumka mepenadi BimeocurHamy BU-
COKA.

Ywmoga §: AKIIO mBHAKICTH epeadi MakeTiB
BUCOKA I mponyckhra 3natHicts kaHamy CEPE/THA
I nomxwuna xanamy BEJIMKA I kinekicte By3miB CE-
PEJIHA, TO 3arpumka nepenaui Bimeocurnainy HU-
3bKA.

Ywmona 9: AKIIO mBuIKicTh epeaadi MakeTiB
BUCOKA I nmpomryckna 3natHicTh kanaaty BUCOKA 1
nopxkuHa KaHary MAJIA 1 xinekicte By3nmis BEJIV-
KA, TO 3arpumka nepenaui Bineocuraary HU3bKA.

Ymoga 10: AKIIO mBuaKicTs mepeaadi make-
tiB HU3bKA 1 npomyckna 3narnicts kanairy BUCO-
KA 1 nosxwnHa kanamy MAJIA I kinbkicTe By3miB
MAIJIA, TO 3arpuMka mnepenadi Bigeocursamy HU-
3bKA.

Ymoga 11: AKIIO mBuaKicTk mepeaadi make-
tiB CEPE/IHS 1 mponyckna 3matHicTs KaHamy HU-
3bKA I nosxuna xanamy MAJIA 1 xinbKicTe By37iB
BEJIMKA, TO 3atpumka nepemadi Bineocurnary CE-
PEJIHAI.

Jns  TONETIIEHHS TPOLECy TMPOCKTYyBAaHHS
ICCIIP, aBTOpH BHKOPHCTOBYBAJIH CEPEIOBHIIE MPO-
rpamyBannst MatlLab Ta inctpymentn Fuzzy Logic
Toolbox.
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Fuzzy Logic Toolbox — intyiTuBHe rpadiune — MO>JIMBICTH BHOOpPY LIMPOKO BiJIOMOTO Me-
CepeIOBHILE JUIsl pO3POOKH IHTENEKTyalbHIX CUCTeM.  Toay Mamzani abo motyxHoro meroxy CyreHo ajis
Maker Fuzzy Logic Bomomie mpoctuM i mo0pe  CTBOPEHHS TiOPUIHNX HEUITKUX CHCTEM.
MPOAYMaHNM iHTepdercoM, IO T03BOISIE JIETKO IPO- Cxema neuitkoi CIIIP (puc. 1) Oyne cxmana-
eKTyBaTH 1 JiarHOCTyBaTH HewiTki mozeni. OCHOBHI  THCH 3:
BJIACTUBOCTI: — gotupbrox BxoxiB (IIBUAKiCTh mepenadi makeTiB,
— BU3HAUCHHS 3MIHHUX, HediTKuX mnpaBmwil i  IIpomyckHa 3maTHICTH KaHaiy, KinmbkicTe By3miB, Jlo-
(hyHKIIH HAJE)KHOCTI; B)KMHA KaHAIY);
— IHTePaKTUBHHMU IEperis HEeYiTKOro JOTid- — OJHOro BUXOAY (3aTpuMKa nepenayi CUTHaIY);
HOTO BHCHOBKY; — OJIOKY 3 3aJJaHUMHU IIPaBUIaMH, MPALIOI0YOT0 Ha

OCHOBI alroputMy MamuaHi.

File Edit View
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O method max =
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Implcation = .

Range

Aggregaiion max =

Defuzzification centroia -
Waln Close

Cpening Member shin Function Edtor

Pucynox 1 — Cxema HCIIIIP

Jaii 3amaeMo excriepTHI 3Ha4eHHS (QYHKIIT
NPUHAIEKHOCTI JUIi BXOXIB Ta BHXomy. Ertamm
ctBopenHs1 Ta podotn HCCIIP 300pakeHo Ha pu-
cyHKax 2-9.

)
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Pucynok 4 — Qynxyiss npunanexscHocmi 008x4CUHU
xanany, M
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Pucynok 2 — Qynxyis npunanedlcHocmi weuoKocmi
nepeoaui naxemis, Mb/c
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VAN
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Pucynok 3 — Qyuxyia npunanedsicnocmi nponyckHoi Pucynok 5 — Qyuxyis npunanescnocmi Kitbkocmi
30amuocmi kanany, Mb/c 8Y371i8, WiM.
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Pucynok 6 — Qynxyis npunanedscHoCmi 3ampumky ne-
peoaui cuenany, mcex

File Edit View Options

1. If (WeKpkicTo-Nepepaqi-nakeTie is HAabka) and ((ponyckHa-34aTHICTo-KaHaNa is Hkabka) and ([JoBxuHa-Kkanany is Mana) and (Kinskic Te-6y3nis is Mana) then (3aTpumka-nepepaqdi-camany is Brcoka) (1)

2

3. WAKIC Th-NEpefaqdi-Nak: rHany

4. If (WeupkicTh-nepepadi-nakeTie is CepepHa) and (MponyckHa-3)aTHICTb-kaHana is Bucoka) and (JlosxuHa-kaHany is Benuka) and (KinbkicTb-By3nis is CepepHa) then (3aTpumka-nepenadi-cumany is CepegHa) (1)
5 1f (LLsugkicTs-nepspavi-nakeTis is Cepeara) and (MponyckHa-agaTHICTs-kaHana is Hiseka) and (s xiHa-kaHany is Benwka) and (KinekicTs- syanis is Mana) then (3aTpimka-nepspadi-cumany is Cepepgra) (1)

6. If (WewakicTe-nepepaqi-nakeTie is Brucoka) and (MponyckHa-3paTHICTE-kadana is Bucoka) and (JoexuHa-kanany is Benwka) and (KinekicTb-8 yanie is Benvka) then (3aTpumka-nepegaqi-camany is Huseka) (1)

7. If (WewpkicTe-Nepepadi-nakeTis is Bucoka) and (MponyckHa-383THICTE-kaHana is Hulbka) and (o s¥KrHa-kaHany is Benvka) and (KinskicTe-By3nie is Benuka) then (3aTprmka-nepepadi-cummany is Bucoka) (1)

8. If ((WewpkicTe-nepepadi-nakeTis is Brcoka) and (MponyckHa-383THICTE-kaHaNa is CepegHa) and (JosxuHa-kaHany is Benvka) and (KinekicTe-gyanis is CepeaHr) then (3aTpumka-nepenadi-cumany is Huseka) (1)
9. If (WewpkicTo-nzpepadi-nakeTis is Bucoka) and (MponyckHa-3paTHICTe-kaHana is Bucoka) and (JosxuHa-kaHany is Mana) and (KinekicTe-8yanis is Benuka) then (3aTpumka-nepepadi-ckmany is Husoka) (1)

10, If (WsmgicTs-nepepasi-nakeTis is Hisbka) and (MponyckHa-sgaTHicTe-kanana is Bucoka) and (JloswiHa-ranany is Mana) and (KinekicTs-syanis is Mana) then (3aTpimrca-nepegayi-cumany is Husera) (1)

11 If (LWemgricTs-nepepavi-nakeTie is Cepeans) and (MponyckHa-spaTHICT-kaHana is Husska) and (flossHa-kaHany is Mana) and (KinskicTe-syanie is Benuka) then (3aTpumka-nepepavi-cumany is Cepegra) (1)

It and and and Then
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Input: Flot points:
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Opened system Avnnom, 11 rulss |
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Pucynok 8 — Bioobpaoicennst pesyibmamie pooomu aieopummy no 3a0aHuM 3HAYEHHIM
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Surface Viewer: lunsom R 3

File Edit View Options
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IaTpMKa-TIERepaNI-CHHaNY.

WiBupKicTE-Nepegad-nakeTiE:
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TponyCHHa-SAATHCT-KaHana

X (iputy Wenakics nepepaci naxeTis oty

X grids ¥ prids

Mponycra-saTHicTs. Kawana . Zdp

JaTpunika-nepegasi-cumany -

Evaluate

Ret. Input:
[Nal Nahl 2501 5.5]

Piot points:

101 Help ‘ Close ‘

Ready

Pucynok 9 — [liacpama 3ampumku nepeoayi nakemie cueHamy 6i0HOCHO NPONYCKHOI 30aMHOCMI KAHALY
ma weuoKocmi nepeoayi naxkemis

BUCHOBKH

BpaxoByroun akTyajbHICTh JaHOi mpoOem-
HOi 00NacTi, aBTOpaMH PO3TISHYTO KOHKPETHIH
HarISAHIN TPUKIIaL JJsl BUPILIEHHs! TOCTAaBICHOTO
3aBIaHHS - 3HAXO/DKEHHS KiJIbKICHOI Xapakrepuc-
THKHM 9acy 3aTPUMKH BiJICOCUTHAIy B KOMII'IOTEp-
Hill Mepexi.

Takum uuHOM, po3podbnena ICIIIIP mo3Bo-
JIsi€ BU3HAUYMTH 3HAUYIIMH Mapamerp, [0 BU3HAYAE
e(EeKTHBHICTh POOOTH KOMITIOTEPHOI CHCTEMH.
Bxutouenns ICIIIP B pexkxuM OHNalH 3 ofHOYAcC-
HOIO pOOOTOIO cepBepa KOMITIOTEPHOI Mepexi, J10-
3BOJIMUTH MEPEKHOMY aMiHICTPAaTOPy CIIOCTEpiraTu
BOXJIMBHUII apamMeTpu poOOTH CHCTEMH Ta CBO€Ya-
CHO iX 3MIHIOBAaTH 3 ypaxyBaHHSIM pPEKOMEHJAIlii
0a3u 3HaHB.

© M. C. ConodosHuk, O. M. AcnaHos, 2014
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ANALYSIS OF FUZZY DECISION SUPPORT SYSTEM FOR COMPUTER SYSTEMS ENGINEER
DESIGNER

Article, the authors considered, analyzes a very relevant topic. Indeed, fuzzy systems are being in-
troduced today in virtually all spheres of human activity. With DSS, computer systems engineer
designer can determine the quantitative characteristics of the network parameters (for example,
the delay time). The authors have created a knowledge base. With this knowledge base, and Mat-
lab (FuzzyTech) programming environment, the authors calculated the time delay of the video on a
computer network, taking into account important parameters such as packet rate, channel capaci-
ty, channel length and the number of nodes in the network. The corresponding graphs and draw-
ings were shown, as well as the appropriate conclusions regarding the application of this method
in practice were drawn.

Keywords: decision support system, engineer designer, time delay, bandwidth, knowledge base,
the length of the communication channel, packet rate, the expert system.
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