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TepHOMNBCHKUI HALIOHATIBEHHIT eKOHOMIYHUI YHIBEPCUTET

HEYITKA CUCTEMA OHIHIOBAHHS AKOCTI ®YHKHIOHYBAHHA
IH®OPMALIMHOI YIIPABJISAIOYOI CUCTEMUA

Po3po6aeHo Heuimky cucmemy OyiHI0O8AHHS sakocmi PyHKYIOHys8aHHS [HpopmayiliHoi ynpasasitouoi cucmemu,
exodamu sikoi € cmaH HadiliHocmi mexHiuHO20, npo2pamMHo20 ma iHPopmayiliHozo 3a6e3neveHHs, a 8uxodom - pigeHb
siKocmi. 3anponoHosaHuli nidxid MojcHa 3 ycnixom eukopucmosysamu nid 4ac oyiHI8aHHs1 sikocmi @YHKYIOHY8AHHS
iHpopmayiiliHoi ynpaeasitouoi cucmemu, He 80.100i04U AOCMAMHLO MOYHOW [ uimkow IHPopmayierwo npo cman ii
3a6e3ne4y8a/ibHOI YaCMUHU.

Katwouosi caoea: inpopmayiiliHa ynpasasiioua cucmema, sikicms, HadiliHicmb, idMosa, HevimKa Jo2ika.
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FUZZY SYSTEM OF QUALITY EVALUATION OF THE INFORMATION CONTROL SYSTEM FUNCTIONING

The purpose of the research is evaluation of the influence of the information control system providing part on the quality of its
functioning. In the process of the information control system functioning, the moment of failure of the hardware, software component or of
information distortion is uncertain, therefore it is expedient to assess the system quality based on fuzzy logic method. The fuzzy system of
estimating the influence of the providing part of the information control system on the quality of its functioning was developed, the inputs of
which is the reliability state of the technical, software and information support, and the output is the level of the system's functioning quality.
Fuzzy Logic Toolbox for MATLAB is used for fuzzy system building. The dependence model of output values on to the inputs is given by a
Mamdani fuzzy knowledge base. The membership functions of the input variables should be given by a bell-shaped form. The membership
functions of the developed fuzzy system output are given by the triangle form. The rules base of the proposed fuzzy system consists of 63 rules
of type "if -then". The proposed fuzzy system makes it possible to simulate the situation regarding the effect of the providing part on the
system's operation quality at any time of its operation, with the sudden change in the reliability of some kind of information control system
support, as well as in considering and analyzing the prospects for the system improving. The proposed approach can be successfully used in
assessing the impact of the reliability of the information control system providing part on the quality of its functioning, without having
sufficiently accurate and exact information.

Keywords: information management system, quality, reliability, rejection, fuzzy logic.

Beryn

CyuacHwuii etan po3BuUTKy iH(opmariitaux ynpasmstounx cucteM (IYC) xapakTepusyeTbes MiIBUILIECHUMH
BUMOTaMH JI0 SIKOCTI pyHKLiOHYBaHHS. [IpoTe, He QUBISYUCH HA IHTEHCHMBHUI PO3BUTOK 1 BIPOBA/KEHHSI Cy4aCHUX
TEXHOJIOTiM 1 METOIB, IO 3aCTOCOBYIOTHCS B XOJli CTBOPEHHs iHQOpMAUiHHUX YHPABISIOYMX CUCTEM, B JaHid
00J1acTi 3aJMIIaloThCS Iie He BUpilleHi 3anadvi. [ligsuineny yBary 1o mpotiem sikocti [YC cripuunHsie BaxIIMBICTh
(hyHKIIIHA, SKi BUKOHYIOTBCS CHUCTEMOO 1, SIK HACHIJOK IIbOTO, 3POCTAl0OTh BHUMOTM IO HAIIHHOCTI Ta SKOCTI iX
BUKOHAHHS B PEaIbHUX YMOBaX eKCILTyaTallii.

Bupimiennst npobiemn 3a0e3nedeHHs Ta MiABHIIEHHS SKOCTI iH(QOpMALIMHIX YIPaBISIOUMX CHCTEM Mae
Gararo HanpsMmiB. OJHUM i3 HHX € MOHITOPHHI ()aKTOpiB BIUIMBY Ha HaniiHicTh IYC, pe3ynpTaTH SIKOTO JaloTh
3MOT'Y BUSIBHTH Ta BPaxyBaTH HEJOJIIKH MPOSKTYBaHHS CKIAIOBHX YaCTUH CHCTEMH.

[HmuM migxomom Moxke OyTH BpaxyBaHHS 3MIHH HAIIHHOCTI HaMOLIBII BIDIMBAIOUMX (DAaKTOPIB B IpoIieci
eKCIUTyaTarlii Ta, Ik HaCJIiIOK, 3MiHH PiBHA IKOCTI ()yHKIIIOHYBaHHS CHCTEMH 3 METOIO OIIEPATUBHOTO BTPYYAHHS B
pPOOOTY CHCTEMH Ta MPUHHATTS PIllieHb 11010 BTPUMAaHHS CHCTEMHU Ha 3a[JaHOMY piBHI sIKOCTi pyHKuioHyBaHHs. 1o
nepeniky BIUTMBalOYMX (AKTOPIB MOXJIMBOTO TOTIpUICHHs (YHKI[IOHYBAaHHS CHUCTEMH, CIPUYMHEHOro Ii
3a0e3rneuyBalibHOI0 YaCTHHOI, PEKOMEHIYEThCSl BHOCUTH TEXHIYHY, IPOrpaMHy Ta iHpopManiiHy ckiamosi [1, 2].

Merol0 [OCHIJDKEHHST € OLIHIOBaHHS BIUIMBY 3a0e3nedyBasibHOl uvacTuHH IYC Ha sKicTh 11
(yHKIIIOHYBaHHSI.

B npoueci ¢ynknionyBanns [YC MOMEHT BiIMOBHM TEXHIYHOI, POTpaMHOI CKJIaJ0BOi YU CIOTBOPEHHS
iHpopMalii € HeBM3HAUYEHHM, TOMY JIOLJIBHUM € OIL[IHIOBAHHS PIBHS SKOCTI CHCTEMH Ha OCHOBI METOIy, LIO
0a3yeThCs HA HEUiTKiH norimi [ 1, 2].

BukJiax 0cCHOBHOTO MaTepiasy

Juns indopMariitHol ympaBisfiO90i CHCTEMH, B yYMOBaX HEBH3HAYCHOCTI piBHSA HamIiHHOCTI ii BHIIB
3a0e3MedeH s, XapaKTepHUMH € 3MiHH SKOCTI i1 ¢pyHKumioHyBaHH [ 1, 2]. ToMy B cuTyallii pu3nKy 3HIDKEHHS SKOCTI
¢yukuionyBanns [YC B yMOBax HEeBU3HAYEHOCTI PiBHS HAIIHOCTI il OKpEMHX KOMIOHEHTIB HAWOUIbII AOIIIBHUM
€ 3aCTOCYBaHHS anapaTy HEYiTKOI JIOTIKHM, sKa A€ 3MOTY YIPABIISATH 30BHIIIHIMH BIUIMBAMU Ha OCHOBI JIESIKMX
HMOBIpHUX 3Ha4Y€Hb, MPUOJIM3HUX KPUTEPIIB, HEUITKUX MPOTHO3IB Ta IX B3aeMo3aiexHocrei [3, 4].

3arajibHa CTPYKTypa YIPABIiHHSA CHCTEMOIO, 110 BUKOPUCTOBYE HEUITKY JIOTIKY, TIOKa3aHa Ha puc. 1 [3, 4].

brok ¢asudikamii nepeTBOproe 4iTKi BETUYMHM, BUMIpSHI Ha BUXOJII 00'ekTa KepyBaHHS (B JaHOMY
Bunagky IYC), Ha HeYiTKi BENWYMHH, OINMCAHI JIHTBICTHYHUMHM 3MIHHMUMH Yy 0a3i 3HaHb. biok pimeHs
BUKOPHCTOBYe HediTKi yMOBHi (if — then) mpaBmnna, 3aknaneni y 6a3i 3HaHb, ISl IEPETBOPEHHS HEYITKUX BXITHHUX
JTaHUX Ha HEeOOXiIHI Kepylodi BIUIMBH, 10 MalOTh TaKOX HEUITKHH xapaktep. biok nedasmdikanii meperBoproe
HEYiTKi JaHi 3 BHXOAy OJIOKy pillleHb Ha YiTKy BEJIMYHMHY, SIKa BHKOPHUCTOBYETBHCS I KOHTPOIIO HAIIMHOCTI
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3a0e3MmedyBabHOI YaCTHHH Ta, BinnoBigHO, skocTi [YC [3, 4].

ba3a 3Hanb
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A 4

B0k pilens Baok nepazudpikanii
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Puc. 1. 3aranbpHa cTpyKTypa HeYiTKOr0 ynpaBJliHHS CHCTEMOIO

Jnst moOyZ0BU Ta MepeBipKU MPaBUIILHOCTI POOOTH HEUITKOI CHCTEMH OLIHIOBAHHS BIUIMBY HaJIHHOCTI
3abe3neuyBanbHOl yacTuHu [YC Ha sikicTh 11 (yHKI[IOHYBaHHS BHKOPHCTOBYeThcs 3acid Fuzzy Logic Toolbox
cepenopuiia MATLAB. Ilependadaethcesi, 1110 MOJIeNb 3aJI€KHOCTI BUXIIHMX 3HAYEHb BiJl BXIJIHUX 3a/laHa HEYITKOIO
6azoro 3HaHb Mawmpmani [3, 5-9]. Heuwitki cuctemu, mo ©0a3yloTbCsi Ha MexaHi3Mi MampaaHi, IIMPOKO
BUKOPHCTOBYIOTBCS IS TOCIIKEHb B Pi3HUX cdepax [2, 6, 10, 11].

3aranpHa cxema MPOMOHOBAHOI HEUiTKOT CHCTEMH IO/IaHa Ha PHC. 2.

T
—M\-{;,—‘_;{ fuzzy

[rnamani}
progran
“‘*\q,.f" -~
e e e quale
inforration

| FI5 Mame: fuzzy FES Types: msmcisnt

Puc. 2. HeuiTka cucrema, po3podiena B cepenosumi MATLAB

Heuitka cucrema posnoaiiny skocTi ¢(yHkuionyBanHs IYC Ha BXill OTpUMYE 3HAuU€HHS HAaJIHMHOCTI
TexHIuHOro 3abe3nedeHHs (fechnical), mporpamHoro 3a0esmnedeHHs (program), iHGOpMaliiHOTO 3a0e3nedeHHs
(information). BUXo10M HEUiTKOI CHCTEMH € SIKiCTh (PYyHKIIOHYBaHHs cucteMH (quality).

IIpu po3pobIIi MaTeMaTHYHUX MOJEJCH Ha 0a3i HEWiTKOI JIOTIKM OJHUM 13 OCHOBHHX Ta BaXXJIMBHX CTaIliB
MOJIEIIIOBaHHS € BUOIp MeToay 1moOynoBH (yHKIIH HaJIEXKHOCTI, 32 JOMOMOTOIO SIKMX (OPMali3ylOThCS HEUiTKi
TEPMH.

Crnixg 3a3HaunTH, MO (GYHKII HANEKHOCTI BXITHUX 3MIHHHUX JOIJIBHO 3aJaBaTH JA3BOHOMIOAiIOHOO
¢dopmoro, mo Oyae MakCHMaibHO TOYHO iX omucyBaTH. i 3amaHHS (YHKIIH HaJIEKHOCTI KOXKHOI 3MiHHOL
HEOOXiTHO CIIOYATKy BH3HAYUTH IX iHTEpBAJI 3HAUYCHB.

Cran TexHiUHOTO 3a0€3IEYCHHS MOXKHA 3aJaTd, HANpHUKiIan, B miamazoHi [0, 1], po3mginmuBmm ioro Ha
T AMHOXHHU:

- 6e3BiIMOBHICTS (trouble-free) —[1; 0,5];

- immosa (crash) —[0,5; 1];

- 301t (refusal) —[0,1; 0,9].

3amanHs (QyHKIA HaTeKHOCTI BXiMHOI 3MIHHOI fechnical 3acobamu Membershop Function Editor
cepenosuiia MATLAB nogaHo Ha puc. 3.

AHaJOriYHO [3BOHOMOMIOHUM 3aaHHSIM OyayroThesl (yHKHii HaJe)KHOCTEH IHIMIMX BXiTHMX 3MIHHHX:
program Ta information.

BxigHa 3MiHHA HEUiTKOI cUCTeMH program Oye 3aaBaTHCs HACTYITHUMH HEYITKUMUA MHOKHHAMH:

- mpaue3natae (workable) - [1; 0,5];

- medexr (defect) - [0,1; 0,9];

- BigmoBa (refusal) - [0,5; 1].

Bxinny 3MiHHY information MOXHa 3aJ]aTH HACTYITHUMU HEYITKUMH MHOKUHAMHU:

nocroBipHa (reliable) - [1; 0,4];

HeroBHa (incomplete) - [0,1; 0,9];

cnotBopena (distorted) - [0,6; 1].
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Membership Function Editor: Untitled = B
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Puc. 3. ®yukuii Haje:xxHOCTI BXiHOT 3MiHHOI fechnical

OyHKIIIT HAJIS)KHOCTI BUXOAY pPO3POOICHOT HEUITKOI CHCTEMH 3aal0ThCsl TPUKYTHOKO (hopmoto (puc. 4), 1o
JIaCTh MOJKJIMBICTh TOUHINIOTO MPOBENeHHs Nedazudikartii.

Membership Function Editor: Untitled = =
File Edit View
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Puc. 4. ®yukuii HasnexHocti Buxony quality

B nmaHomy BWIIQZKy BHXiI HEYITKOI CHCTEMH IHTEpIpeTye sKicTh (QYHKIIOHYyBaHHS iH(opManiiiHOl
ynpasisirouoi cucteMu. Heditka MHOXWHA middle, mo 3amaetbes Ha iHTepBami [0,1; 0,9], BKkazye Ha cepemHe
3HAYCHHS SKOCTi, BUKJIMKAHE 3HIDKEHHSIM piBHA HATIMHOCTI TEXHIYHOTO UM TMPOTPaMHOTO 3abe3medeHHs abo
HEMOBHOTOIO BXifgHOI iH(opMarii. Skmo sKicTe (GYHKIIIOHYBaHHS CHCTEMH BHCOKAa, TO BHXiTHA 3MiHHA HEYIiTKOI
cUcTeMH quality 3a1a€ThCsi MHOXKUHOIO high, o BigoOpaxae iHtepBan 3HaueHb [0,6; 1]. Skiio x sSKiCTh HU3bKA, TO
BUXiJl pO3p00JICHOT HEYITKOT CHCTEMH 33/1a€ThCsl MHOXKUHOIO Jow [1; 0,4] (nuB. puc. 4).

PoGoTa HeuiTkol cuctemMu 3ajexuTh Bia 6a3u npaBuil. OCKUIbKM KOXKHA BXiJIHA 3MiHHA 33jlaHa YOTHpMa
(YHKIISIMH HaJEXHOCTI 1 BpaxOBYIOUHM CHTYAI}0, KOJIX HaAIHHICTh TEXHIYHOTO YM MPOTPaMHOro 3a0e3NeueHHs] He
3a/maHa KOMIT FOTEPHOI0 CHCTEMOI0, TO 0a3a mpaBWiI CKIAHAEThCS 3 R =4-4-4—1= 63 mpaBuJl TUITY «SIKIIO - TOY.
Bunanok, konu He 3afaHi BCi BXiJHI 3MiHHI, HE MOXXE PO3IJISIATHCS, OCKIJIBKHM TOJI HEYiTKa CUCTEMa HE MOXE
BUJIaTH BHCHOBOK IIOJI0 BUXojAy. ba3a mpaBui OynyeThesi BIAMOBIAHO a0 AaHMX Tabmuui 1 (y Tabmuui 1 momaHo
JIMIIe AesKi 13 63 MOXKJIMBUX BapiaHTiB).

Tabmums 1
BignmoBinnicTh BXiTHHX Ta BHXiTHOT 3MiHHHX P03p00./IeHOI HEUIiTKOI CHCTeMH

Texniune 3a0e3neuennst | Ilporpamne 3abe3neuennst | Indopmarniiine 3a0e3neyeHHs Sxicts IYC
0e3BiIMOBHE IIpane3JaTHe JIOCTOBipHa BHCOKaA
0e3BiIMOBHE Jedekt CIIOTBOpEHA HHU3bKa

BiZIMOBa paresiaTHe JIOCTOBipHa HHU3bKa

30ii paresiaTHe HETOBHA cepeJTHs

None paresiaTHe JIOCTOBipHa BHCOKa
0e3BiIMOBHE None CIIOTBOpEHA HHU3bKa
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Hanpuknan, sxmo TexHidHe 3a0e3ledeHHs NpuiiMae 3HAUCHHS, IO HAIEXKHUTH MHOXHHI Oe38i0mosHe,
nporpamHe 3a0e3nevueHHs € npayezdamuum, a iHPOPMAIlis MOCTYMUIA Ha BXiJ CUCTEMH CNOMBOPEHd, TO MOXHA
nependaynTy, Mo sKicth GyHkionyBanus [YC Oyne wnuzvka. [IpaBuio, o omucye naHuii BUManok, Oyne Matu
Burisin: If (technical is trouble-free) and (program is workable) and (information is distorted) then (quality is low).

Bikno dopmyBanns 6a3u npasui 3aco0y Rule Editor cepenosuiia MATLAB 300paxkeHo Ha puc. 5.

Rule Editor: fuzzy = =

File Edit View Options

1. If (technical is trouble-free) and (program is workable) and (information is reliable) then (qualit is high) (1} ~
2. If (technical is trouble-free} and (program is workable} and (information is incomplete) then (qualit is middie) (1)
3. If (technical is trouble-free) and (program is workable) and (information is distorted) then (qualit is low) (1}

4. If (technical is trouble-free) and (program is defect) and (information is refiable) then (qualit is middle) (1}

5. If (technical is trouble-free) and (program is defect} and (information is incomplete) then (qualit is middie} (1)

6. If (technical is trouble-free) and (program is defect) and (information is distorted) then (qualt is low) (1}

7. If (technical is trouble-free} and (program is refusal) and (information is refiable} then (qualit is low) (1}

8. If (technical is trouble-free) and (program is refusal) and (information is incomplete) then (qualit is low) (1}

9. If (technical is trouble-free) and (program is refusal) and (information is distorted) then (qualit is low) (1}

10. If (technical is refusal) and (program is workable) and (information is refiable) then (qualit is low) (1}

11. If (technical is refusal) and (program is workable) and (information is incomplete) then (qualit is low) (1)

if and and Then
technical is program is information is oualt is
refusal defect incomplete
crash refusal distorted
none none none
v v v
[ net [] not [ not

Connection Viight:

1 Delete rule Add rule | Change rule | << -

| FIS Name: fuzzy | |

Help ‘ Close | |

Puc. 5. Bikno ¢popmyBanHst 6a3u npaBu

Jis mepeBipKu paBIIIBHOCTI poOOTH HEUITKOI CHCTEMH OIIHIOBAHHS BIUTUBY 3a0€3I€UyBaJbHOI YaCTHHHU

IVC Ha skicTb ii QyHKIIIOHYBaHHS BHUKOPHUCTOBYETHCS MPOTpaMa MEpersiay MPaBII CHCTEMH HEYiTKOTO BUCHOBKY
(puc. 6).

Rule Viewer: Untitled = &
File Edit View Options

technical = 0.5 program = 0.5 information = 0.5 qualit = 0.388

1050505 Plot points: 01 Move:

left | right ‘Eu

|_» |

Puc. 6. BikHo nporpamu neperJisily NpaBuJ CHCTeMH He4iTKOI0 BUCHOBKY

3a ormoMoTroI0 Koy po3po0IeHOT HEUITKOI CHCTEMH OIIiHIOBAHHS SKOCTI (PYHKITIOHYBaHHS iH(pOpMAamiiHOL
VIOPaBIAIOY0i CHCTEMH MOKHA 3MIHIOBATH 3HA4YCHHS (YHKIIH HAIEKHOCTI, a TaKOX caMi BXOOU 1 BHUXiJ
IPONIOHOBAHOT HEYITKOi CHCTEMH, L0 Ja€ 3MOTY B PEXHMMi PeajbHOrO 4acy BpaxOBYBaTH 3MiHY BIUIMBAIOYHX
(axTopis.

BucHoBku

[loOynoBana HewiTka cucTeMa Ja€ 3MOIY MOJEIIOBATH CHUTYalil0 MIONO BIUIMBY 3a0e3ledyBajibHOT
YaCTHHU Ha SIKICTh (DYHKIIIOHYBaHHS CUCTEMH B Oy/b-sIKMI MOMEHT 1i eKCIITyaralii, Ipu panTtoBiii 3MiHI HaJiifHOCTI
sKoroch BUIy 3abesneueHHs [YC, a Tako NpU pO3MISAAl Ta aHalli3i MEPCIEeKTHBU BJIOCKOHAJEHHS CHUCTEMH.
3arpornoHoOBaHMil METOJ 1acTh 3MOTY YNPaBIIHCBKOMY IEPCOHAITY, HE BOJIOAIIOYHM JAOCTATHHO TOYHOIO 1 YITKOIO
iH(pOpMaIli€l0, OMIHUTH BIUIMB HAAIHHOCTI 3a0e3medyBanmbHOiI yacTWHU [YC Ha sKkicTh ii (QyHKIIOHYBaHHS 3a
JIOTIOMOT'OI0 HEUiTKOT'O OI[IHIOBaHHS.
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